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1. Introduction

The importance of studying the physico - chemical proper-
ties of maritime aerosols is obvious, because sea salts are
] suspected of influencing the formation of cloud and fogs in
: litoral regions,they can modify solar radiation, and they
can change considerably the quality of the air we breath,
Salt nuclei affect metal, and their impact on the genesis
and gquality of the soil and the growth of plants has been
stressed in the literature., These hygroscopic particles play
an important role in the propagation of optical and acousti-
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The history of cloud physics during the last century §

bears witness to the changing opin.ons of scientists about 3

the potential part that ssa salt nuclei plays in cloud %

forming processes. Since Aitken's publication in 1881 of 2

his ideas about the importance of sea spray aerosols as %

"perhaps one of the most important sources of cloud-produ- g

cing dust', the subject and its broader aspects have been %
discussed several times by atmospheric physicists, Sir %

G, C., Simpson in 1941 corrected some wrong interpretations 3

or the measurements that had been made with Aitken counters, %

At approximately the same time, Cauer (1941) tried to clas- §

sify and describe the function of nuclei in the atmosphere, é

- when it was already known from the experiments of Vigand §
* (1919) and Junge (1936) and from the theoretical studies of i
Volmer (1939) and Krastanov (1946) that sea salt particles %
vere not the only ones involved in cloud formation., In spite g
of these findings and the pioneering work of Kbhler (1921 to g
1950) on the nature and physical chemical function of salt E
nuclei, few authors considered nuclei cther than sea salt é
;
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{ and sulfuric acid while establishing microstructural models
E of warm clouds (Findeisen 1937, 1941; Simpson 1941),

The generating processes and the physical chemical pro-
perties of sea salt aerosols were largely unknown at the end
of Jorld var IT, Under the influence of KbBhler's theory, not
much attention was paid to the possible generating processes
that might lead to the production of very small nuclei, Ideas,
such as Cauer's (1941, 1951), who in following Fellenberg's
lead thought that nuclei of hydrochloric acid are generated
atove the sea's surface through the photochemical reactions
of the free chlorine that is released from seawsater under
the action of strong oxydants with water vapor, and Melander's
hypothesis (1897) explaining the origin of salt nuclei through
direct evaporation of sea water, are now almost forgotten,

The former idea nas been discredited by thorough guantitative
analysis and direct measurements and the latter proven in-
effective by the laboratory investigations of Lodge and
¥chonald (1954). Greater importance is given to the processes
that genera*e salt solution droplets through the bursting of
bubbles and emission of jets on the ocean's surface and to
the simple spraying and drying of sea water on the shore and

the subseguent transport of the salt nuclei in the atmospheric
boundary layere.

.%
]
)

ow S e ratataraeny

e —— A - N Bt s =

VR

TG A R

One of the first attempts to estimate the concentration
of sea salt nuclei produced by the splashing of waves and the
f : evaporation of spray was made by Findeisen in 1937, He assumed
the mean weight of the nuclei to be lO'log and obtained concen-
trations of between 10 and 20 nuclei per liter of air, Jacobs
in 1937 and Owens in 1940 also believed that bursting bubbles
wvere a source of salt nuclei, After 1950, Beliaiev presented
a complete picture of how tiny water drops with radii between
10"'5 to 10“2 cn originate through the bursting of bubbles
above foaming wave crests at wind velocities surpassing 7.0
m/sec, BElinov (1950) provided a rough calculation for the
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i concentration of drops of similar size (lO”ato 5x10~2 cm"3).

; The generating mechanism of sea salt particles has since been

' thoroughly analyzed by Woodcock (1953), Knelman et al., (1954),
{ Kientzler et al. (1954), Blanchard (1957), Day and Lease (1968),
' and others, Both mechanisms, jet generation, which produces a
few large drops, and bubble bursting have been found to be

| ' effective, VYhen bubbles with diameters between 2.5x10"2 to
2,15x10"1 cm burst, several hundreds of drons with sizes
between 2x10~2 to 5x10’5 cm are generated according to the
calculations of B, J, Masen (1957). Relatively good correla-
tions Dbetween calculated values and the concentrations measu-~
red above the sea's surface and in the laboratory have been
found by Moore and Hason (1954). The production rate of nuclei
calculated by Moore and Mason, and by Blanchard (1969) is
between several tens to 100 cm“asec“l. These values are cer-
tainly lower than those estimated by Squires (l966)(1800m'2.
sec"l) over the oceans on a global scale; however, they do

not contradict the general picture drawn by Toba (1966) of

} the production and distribution of nuclei over the world's
oceans, Recently, Lai and Shemdin (1974) have found through
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%‘ remote sensing of the air-sea interface that the droplet
? generating mechanism suggested by Blanchard (bubble bursting)
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accounts for only a portion of the total droplet production,

2. Sea Salt Nuclei Generation

The calculated concentrations of nuclei must be considered
1 as mean values for a relatively long time interval, There will
be large deviations from these numbers as the result of the
i several physical chemical processes that influence the release
of drops and their evaporation above the ocean's surface, o
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First of all, wind velocity is mentionel as a dominating
factor in the generation of nuclei through bubble bursting,
jet emission, or the simple process of spraying. lMany measu-
rements have been made of this factor, but there is still -
little information on the extent to which high wind speeds

! contritute to the increase in the concentration of large

‘ and giant nuclei in the lowest meters above sea level. In ¢
regard to this one should consider two different situations:

the generation of salt nuclei at the seashore and the high

! seas, Several articles have been published on the increase il
in the amounts of salt aerosol deposited by strong sea bree-

i zes at the seashore. Metnieks (1958) found a large content

of sea salt nuclei on the west coast of Ireland at a wind

velocity greater than 5.5 m/sec. Also, a good correlation

between wind velocity and sea salt nuclei was found by

Georgii and Metnieks (1958), Moore ané hason (1954) in their

study of generation of large salt nuclei above the ocean's

surface direw attention to an apparent break in the curve of

the salt nuclei mass distribution at around lO‘llg. They )
explained that this break was attributable to a wind speed

that exceeded 7 m/sec. Toba (1965) deduced from his analyses

of the production rate of sea salt nuclai that the production

increases with wind speed until it attains a rate of 8.0x10"l

cm"afsec'l for nucleus mass m = 10~J¢? g at 7 m/sec.

From 7 to 10 m/sec, the production curve flattens, Above a

velocity of 10 m/sec, the curve rises almost exponentially

with tne wind speed. The author explained this fact by

assuming that the pull of gravity on the waves and wavelets

is less effective ir entrapping the bubbles before they

manage to burst in this critical velocity range. Podzimek »
(1973) in a similar study did not find such a pronounced
change in the nuclei size distribution curve on the shore

of Padre Islands, Texas,; but it was apparent to him that the
generation of larger salt nuclei intensified at nigher wind
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speeds, Schmidt (1972) observed that on the west ccast of
Denmark extremely large concentrations of tiny salt nuclei
E (r=06,08 um) were airborne by strong winds that brought air
: masses from places over the ocean where a well developped

‘ .- cyclone had passed, In this case, the normal generating
mechaniem of marine salt nuclei could have been enhanced by
the raindrops that struck the oceants surface and alsoc by
the evaporation of the larger drops.

Several quantitative studies have been made recently
by scientists of the influence that sea wind velocity has
on the production of salt nuclei, Petrenchuk and Ionin
(1974) and Petrenchuk et al, (1974) found very high concen-
trations of NaCl and CaSOh on the Crimean coast of the Black
Sea when the winds blew in from the sea with velocities
greater than 7 m/sec, Within a distance of 75 m from the
i coast the mass concentration of chlorine ions increased

from 2 to 2000 ugm"3 if the wind velocity increased from
i 0 to 11 m/sec, A less pronounced relationship was found on
| the shore of th nv Sea wheres at ¥ind speeds of between
7 and 9 m/sec shiucine ion concentrations of 1.8 ugm"3 were
detected, This latter ouservation disagrees strongly with
the earlier measurements of chlorine ions that wore made by
Burkser (1951) almost in the same area. He obtained a mean
of 306 ugm"3 and a maximal value of 540 ugm'B. The only
explanation is that the samples taken by Burkser were in-
flusnced by the local sources of salt particles, i.e,, the
salt flats around the Azov Sea,
. From the results of the many measurements that have
been made to relate the generation rate of salt particles
to wind velocity, one cannot expect to obtain a conclusive
picture unless more is knovn about the wave forming mecha-
nism and the formation of foaming wave crests, Especially
on the seashore, the conditions of wave formation depend
strongly on many factors, such as wind duration, direction,
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variability, and turbulence, subagueous bathymetry, and the 25

1
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geometry of the shore. All these factors cortrol the breaking
of waves in the surf zone, Other factors, such as air tempe-
rature and humidity, contribute to the evaporation of sea ~
érops and to the formation of salt nuclei., And possibly,
: admixtures in sea water of inorganic or organic particles
(surfactants) might be a contributing factor. ‘
Temperature affects the production rate of sali nuclei
on the sea surface in different ways., Myiake and Abe (1948)
and Abe (1955) pointed out that the decay rate of a patch
of foam on the sea's surface at 20°C is two times greater
than it is at a temperature of 0°C, This idea was also ac-
cepted by Blanchard in 1971, who in several other articles
stressed the importance of the surface active materials,that
are concentrated in t“e uppermost layers of sea water
(Blanchard 1963, 1968, 1974). These materials, which are ana-
lyzed later, are temperature dependent as well as being af-
fected by droplet emission, the jet-mechanism, and bursting
bubbles (Mac Intyre, 1972; Day and Lease, 1968). Woodcock
in 1972 drew some interesting conclusions from the sea salt
nuclei measurements he made around the Hawaiian Islands and
Alaska, He concluded that there is a significant difference
between the size spectra of salt nuclei measured over the
biclogically productive waters of Alaska and the size spec~
tra ot nuclei sampled over the less productive sea around
the Hawaiian Islands, Zvidently, the very small drops that
are formed by the bursting of bubbles are suppressed because
they are coated by & film of surface active material, In ad-
dition to this process, the temperature and temperature gra-
dient in the uppermost layers of the ocean - according to ’
Mac Intyre (1972) 3°C/cm at depths between 60 to 500 um -
influence the transport of icns through the Ludwig-Soret
effect and the concentration of ions on the sea surface for
entropic reasons. The impact of such a very thin leycer -
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- 10 to 103 R according to Mac Intyre (1972, - of concen-
trated organic substances on the lifetime of bubbies and the
emission of droplets is obviocus,

Air numidity cdetermines the rate at which drops of sea
vater evaporate, and, vossibly, when combined with insclation
and a change in temperature, shatters the sait crystals that
form, The effect of humidity on the formation of salt nuclel
close to the sea's surface has been thoroughly analyzed by

Tova (1955). For a steady state condition with no horizontal

wind variations and a logarithmic wind profile over the ocean,

he deduced that the vertical distribution of droplets with a
certain amount of salt can be expressed by a straight line on
a2 logarithmic diagram, However, he assumed that the salt drop-
lets remain in a static condition even when the rel. humidity
remains below 75% and thereis no subsecuent transformation of
the droplets into crystals that are shattered., Actually, for
more than 30 years, an old hypothesis of Dessens (1546,1949)

concerning the shattering of salt nuclei in the atmosphere

persists and awaits proof or disproof. Laboratory observations

by Facy {1951), Twomey and McMaster (1955) and Radke et al.
(1972) support its validity in spite of the strong discrepen-
cies in the observed number of generated nuclei, On the other

hand, Lodge and Bazr (1954) and Blanchard and Spencer (1964)
were unable to find any evidence

crystals after their generation,
conducted laboratory experiments

of the shattering of salt
Podzimek and Saad (1974),who

with a stored sodium chlori-~
de aerosol, found that after the salt nuclei had heen gene-

rated only the Aitken nuclei increased in number for several
hours, not the nuclei cf the larger size fractions. The nuclei
below 0,1 um ir size, however, ceculd hardly be detected by
them with the techniques originally used by H.Dessens. In
their opinion, the solution of this dillema can be found in

the laboratory by performing expveriments with well controlled
conditions of temperature and humidity and in nature by
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checking carefuliy the composition of the sea aerosol,

Day and Lease (1968) mentioned that the bursting of bub-
bles derended on humidity, Their empirical formula for the
number of drops generated by the bursting of a bubble's film
included a term related to the humidity of the air. In gene-
ral, the number of emitted drops increases with increased
supersaturation and reachnes a'limit that depends upon the
film cap area, temperature and others factors, The authors
concluded that under normal circumstances the drops above
the ocean's surface will evaporate quickly cnd leave sea salt
nuclei that have an ap.roximate mass of 10-12 Ee

The influence that the inorganic and organic substances,
which are concentrated in the thin uppermost layer of the
ocean, have upon evaporation and upon the vroduction and
growth of maritime nuclei probably has been the most freauent-
ly discussed subject in hydrology and marine meteorology
during the last three decades, The importance of this influ-
ence is extraordinary, because it has very practical applica-
tions, However, the difficulty of drawing simpie quantitative
conclusions from laboratory experiments and observations in
nature is well known (MacIntyre, 1974).

The generation of salt nuclei above the ocean cannot be
separated from the fact that the uppermost layer of sea watar
has a2 chemical composition that is quite different, from that
of deeper waters, An excellent survey of the problems related
to the physics and chemistry of sea water, includlng its tor-

most layer, was published in a book by Horne ( 1969 ). There
is not enough evidence to show that several ions are genera-
ted in the microlayer on the sea's surface, For example, Duce
et al. (1972) found that lead, iron, nickel, fatty acids,
hydrocarbons, and chlorinated hydrocarbons are enriched in the
top 1.0 to 1.5 um thick layer of water in Narrangassett Bay.
The enrichment of this layer is 1.5 to 50 times greater than
the water 20 cm below the surface, It is interesting to note,
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that most of the metal enrichment was observed in the parti-
culates of the organic fraction. Barker and Zeitlin (1972)
also found in a microlayer of water 150 um thick that the en-
richment was due to C, P, NO% and often to K, Na, Mg, and

they stressed the fact that most of what they observed was
organically bound trace metals, They postulated that most

of the substances were scavenged by rising bubbles in the

sea water and were transported into the air through the bubble
bursting process, This hypothesis is supported by the experi-
ments conducted by ¥allace et al., (1972), who concluded that
the formation of a salt aerosol might be strongly influen-
ced by modifications in the composition of the ocean's surface,
Additional evidence of the concentration of some substances at
the sea's surfzce and of the modification of marit-me aerosols
has been prnvidad by Bloch and Luecke (1972). They analyzed
the ratios of different ions in ocean and river water, rain,
snov, and dew and studied the relationship between disolved
inorganic salts in sea water and the surface tension of this
natural solution, Because the surface tension of the solution
rises with the salt concentration (at the same temperature),
the characteristic value of the gradient of this rise can be
found for each salt, Finally, Bloch and Luecke (1972) showed
how the apex of a bursting bubble is the primary source of fi-
ne spray and why, duri:g the transport and evaporation of the
drops in the ai-, the enrichmen of K ions, for example, is
much greater than that of Na. Experiments performed by Koske
and Martin (1972) with a "film centrifuge" support the idea

¢t changing surface tension as an explanation for ion fractio-
nation, In this way,; they explained the greater depleticn of
bivalent-univalent salts as compared with univalent-univalent
salts on the sea's surface, The fractionating mechanism on the
ocean's surface and on the drops of spray were thoroughly
analyzed earlier by several authors. Sugawara et al, (1949)
and Sugawara (1959) justified their hypothesis that the frac-
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tionating mechanism is connected with the spray of wave-gene-
rated bursting budbles., Sugawara distinguished two steps in
the process: the change in the composition of the bubble-spray
immediately after its formation (synfractionation) and the
fractionating crystallization of the salts in the evaporating
drops., The first process might be strongly influenced by the
enrichment mechanism of the rising bubbles in the top layer
of the sea (Vallace et al, 1972) and by the presence of sur-
face active material, such as the phosphates studied by Baylor
et al, (1962), Another mechanism of fractionation that is ba-
sed in principle on the so-called "Ludwig-Soret effect! was
suggested by Komabayashi (1962), He found that the enrichment
of the seais topmost layer is linearly proportional to the
atomic weight of ions and that this fact can be explained by
the differentiating thermal-diffusion process, However, this
process is apparently too slow to explain the observed values
of fractionated ions, Several authors studied the varistions
in ionic¢ ratios in the aerosols and compared them to the sea
water ratios, Hoffman and Duce (1972) found that there is no
large scale ion fractionation in the Hawaiian atmosphere, and
Korzh (1972) proposed the idea that sea salts are carried

into continental airspace without the ratio of individual

ions changing in the aerosol. This view does not agree with
the results obtained by Chesselet et al. (1972), who found

an enrichment of several ions, such as K. However, in the

case of Cl/Na, the ratios in the aerosol were almost same as
in sea water. The enrichment preferentially affected the small
particulates ( < 1-2 um).

The influence of surfactants on the formation and growth
of sea salt nuclei in a humid atmosphere is still one of the
nost investigated subjects in the physics and chemistry of the
ocean and in cloud physice., Without mentioning details about
the nossible function of surfactants as agents that can retard
the evanoration of large bodies of water or of tiny drops

10
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(La Mer, 1962) it can be stated that there are several ways

in which surface active material can influence the formation
of salt nuclei above the ocean's surface, Many articles deal
with the origin and amount of surface active material on the
sea's surface (Vinogradov, 1953; Wilson, 1959; Neumann et al,,
1959; Scheiman and Jarvic, 1963; Fog, 1965; Blanchard, 1968;
Garrett, 1967, 1968; :oodcock, 1972; Barger and Garrett, 1970,
1976; Baier, 1972; Baier et al,, 1974.). For the purpose of
this report, one can leave aside the question of the nature of
the coating material that was recently discussed on the basis
of two different results of a similar investigation (Garrett,
1967; Baier et al.,, 1974; Blanchard, 1974; Marty and Saliol,
1974), However, there are not many quantitative analyses that
show what type of organic substance is bound on certain sized
drops of salt nuclei and at what concentration, There see~s to
be a prevailling general opinion that more organic material is
bound on small particulates (Blanchard, 1968; Russell and
Stampfer, 1976). The most important conclusion that has been
derived from observations in nature (\Wloodcock, 1972) and from
measurements in the laboratory (Garrett, 1967, 1968; Blanchard
and Syzdek, 1972) is that the size of the bubbles and genera-
ted salt nuclei depends on the concentration of surface active
material, For example, Garrett (1968) made the following sta-
tement in his article: "The increase in the number of salt
particl:~ measured is not due to a surface-chemical modifica-
tion of either the sea water droplets or the surface of salt
particles but is a consequence of alteration of the mechanics
of the bubble bursting process, The insoluble film decreases
the degree of foaming at the sea-water surface and enhances
the immediate breaking of small bubbles", This conclusion
stresses the importance of studying the proper adsorption of
surface active organic material on bubble rising through the
upper layer of the ocean (Riley, 1963; Baylor and Sutcl: ffe,
1963; Siegel and Burke, 1965; Neuzel, 1966; Blanchard ani
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Syzdek, 1972) in relation to the mechanism of formation and
bursting of bubbles on the surface (Voodcock et als., 1953;
Knelman et al,, 1954; Mac Intyre, 1972). A possible mechanism
of function of surface active material was described by . ’
¥Yac Intyre (1972, 1974) in a2 simple hydrodynamic model, He
vas able to show that a bubble'!s short lifetime is an indica-
tion of presence of surface active film, However, the ques- )
tion about the further role of the thin film during the evapo-
ration of a salt solution drop is left unanswered. There is
good reason to assume that the rate of evaporation and of salt
crystalization is altered by the presence of a protecting film,
Many laboratory investigations of this kind have been made by
Russian scientists (Izmailova et al,, 1957; Deryaguin et al,,
1966; Leonov et al,, 1969, 1971; Storozhilova, 1971; Silaiev,
1971; Bakhanova et al,, 1974). Also there is a possibility
that the structure and probably the shattering of salt nuclei
can be changed by presence of surface active material, Several
authors have indicated that the density of dried salt nuclei
usually does not correspond to the bulk crystals and decreases
with an increase in nuclei size (Duffie and Marshall, 1953; '
Crossby et al., 1958; Ueno and Sano, 1972). Podzimek (1974)
concluded from his laboratory measurements and observations
in nature that for the most part giant sodium chloride nuclei
have crystaline structures that contain hollow spaces.However,
the complexity of sea water dropes and the salt nuclei coating
process in nature is so great that many authors are quite
skeptical about the successful simulation of natural conditions
in the laboratory (Mac Intyre, 1974).
Another possible influence that surface active materials
may have on the formation of the size spectrum of salt nuclei .
can be observed in the coagulation rate of coated and uncoated
solution drops or salt nuclei. Morachevskii and Kiriukhin (1968,
1969) analyzed the conditions of the change in the coagulation
process inside of a cloud by coating the drops with a surface
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é active material, They concluded that the coating layer %
% affects the coalescence process in such a way that the %
v Langmuir chain-like process starts early. The effect of é
% a surtace active substance on the stability of aquaeous E
d salt solution aerosols was thoroughly investigated by : =
: Ueno and Sano (1971, 1973) and by Ueno (1974). The orga- ' g
% . nic vanors deposited on the drops of NaCl and NaZSOh 50~ %
: lution that were several microns in size decreased the g
E coalescence rate in a manner dissimilar to humidity,which %
: acted as a coagulation~-promoting agent, %
i 3 Many questions pertaining to the function of salt %
E nuclei with retarded activity in the formation of cloud %
% drops are, however, unanswered in spite of some imple %
: models which have been presented recently (Podzimek and £
: Saad, 1975). -
; . i
4 : 3. Measured and Estimated Concentrations of Salt Nuclei %
%f { Immediately Above the Sea's Surface ;_g
% ' i3
» The different physical and chemical processes described LA
% in the previous paragraphs strongly affect the nature and ' §
: concentration of salt particles above the scats surface, Se- ;
veral investigators have found the break in the size spectrum E
curves of salt particles to be in the domain of 10~*4to 1071 7¢, 3
: which is exvlained by the transition from a bubble jet to a
B bubble film generating mechanism (Yoodcock, 1972). Many authors
:§ ’ have stressed the close relationship between the mechanism of
; bursting bubbles and the composition of salt nuclei (Oddie,
: 1960). Also, there is evidence that the water in clouds can
. considerably affect the composition of the nuclei remaining
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in the air after the cloud drops have evapcrated (@oodcock
and Spencer, 1957; Rosinski and Nagamoto, 1972), Close to
the sea shore, the mixed nature of nuclei (Pueschel et al,,
1969; Pueschel and Van Valin 1972, 1974; Tsunogai et al,,
1972; Green, 1972) is dominated to a very large portion by
sulphates (Lodge et al.,, 1960; Hobbs and Radke, 1970; Junge
et al., 1969). The necessity of properiy analysing the me-
teorological and geographical conditions during t.ie sampling
of an aerosol on the seashore was strongly stressed in arti-
cles by Kuroiwa (1951), Junge et al.,(1969, 1972), Turpin et
al., (1974) and Green (1972). All found that the composition
of marine nuclei depended strongiy on the environmental sour-
ces of the particles that form the mixed character of the
nuclei, Even over the high seas, a large portion of sulfates
were found in the marine aerosols (Dinger et al,, 1970;
Georgii and Gravenhorst, 1972). Interestingly enough it was
found that the S50, enrichment of the aerosol above the waters
of the Gulf of Guinea balances the observed Cl loss in accor-
dance with the gaseous HCl formation process in marine atmo-
spheres (Buat-Menard et al.,, 1974).

There are still many guestions that remain unanswered
with respect to the measurement of salt nuclei above the
sea's surface, Shattering and coating of the nuclei are some
of these, but there are many other factors that affect the
formation of the salt nuclei size spectrum, For example,
coagulation and particle deposition on the surface of the sea
can strongly influence the sampling technique and the results
of nuclei cow.ting, ¥iith this in mind, I will attempt to
summarize some of the more important measurements that have
been made,

The results of the older measurements of chloride ions

in an atmospheric aerosol were usually presented in the form

of integrated values of the ion i» # unit volume of air anc¢

s -7 . 5
expressed either as g em™ or s ug in n’. Cauer (1951)
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found the following amounts of chloride in ug in 1 nd of air:

7 ugm"3 in England, 32 ugrn"'3 in Schlesien (Central Zurope),

70 ugm™> in Vysoke Tatry (Czechoslovakia), and 149 ugm=3 in

Kiel above the surface of the sea, A more detailed study was

made by Junge (1956) over the territory of the U.S.A. and over

Jest Germany with the aid of a cascade impactor, He divided

; the varticles into giant and large nuclei and obtained a very

; E interesting group of curves for the chloride concentration

Z wvith respect to the distance from the ocean, The mass of large

; nuclei decreased as the seashore was approached, ror example,
in Jest Cermany at ¥Frankfurt it was q”;cm‘3, and in Florida
0.05‘ycm'3. The high values in Frankfurt were measured during
the winter, vhereas in summer they were considerably lowver
( 1.6 ycm=> for large nuclei and 0,56 3’cm"3 for giant nuclei),
An analysis of aerosol particles comvosed mainly of chlorides
was performed later by Junge (1957) at Hilo Harbor, Hawaii,
There, the chloride concentrations ranged from 0,093 to 4.96
,ugm'3, if tue particle radii were between 8x10~6 and 8x10~%
cm, These values are much lower than the chloride concentra-
tions measured by Cauer, who measured the total chloride ion
content in the air, including the gases,

Lodge (1955) found significant decrease in sea salt nu-
clei concentration with respmect to the distance from the sea~
shore vnen he made his measurements at Puerto Rico, Also, on
Padre Island, Texas, Podzimek (1973) found a strong decrease
in giant nuclei concentrations within a distance of several
tens of meters from the surf zone, Hsu and ‘Yhelan (1976) mea~

i sured the salt nuclei concentration with respect to the dis-
tance from the surf zone and established an analytical ex-
vression for the decreasing varticle concentrations,

The large scale transport of salt particles from the
ocean to the mainland was investigated by Byers et al.(1955)
in the U.5.%. and by King and Maher (1976) over Central
' Queensland in Australia. The latter studies led to the con-
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clusion that the salt particle concentration varied insigni-
ficantly (by a factor of two) between the level of 200 m and
the base of the clouds, and that at a distance of 1000 km
inland the concentration decreased by a factor of five,

Improved isopiestic techniques (Toba, 1948), impactors,
and centrifuges wvhen combined with mobile analyzers, flame
vhotometric counters, chemical spot test methods, X-ray ener-
gy svectrum analyzers, and mass spectrometry have recently
made possible the investigations of several important featu-
res of sea salt aerosols, The mean concentration of an aero-
sol at sea level and its change with increasing altitude as
well as the transformation of the size distribution of sea
salt particles transported over the mainland have always been
of interest to investigators. The role played by sea szlt
particles in the total aerosol content above the sea and the
smallest and largest salt particles found in the atmosphere
at certain altitudes during a specific meteorological situa-
tion have been intensively investigated. The more important
results have been applied in models that describe cloud ele~
nment growth and the propagation of electromagnetic vaves.

One of the most extensive studies on the distribution
of sea salt particles above tue ocean was made by Toba in
1965, He used available data and established a model for salt
nuclei generation and transport, The measured and calculated
concentrations of giant nuclei, n.cm"3, in the mass range of
107115 ¢ 1078 g for both summer and winter months are plot-
ted in maps attached to this report (Figs. 1 and 2), The con-
centration isolines clearly show a minimum over the equatorial
and subtropical regions (around O.4 cm™>) and a maximum in the
volar latitudes (up to 1.6 cm‘3). The maxima are higher in the
arctic regions. There are some discrepancies between Toba's
data and the measurements made by Kikuchi and Yaura (1970),

wvho observed hich nuclei counts around the equator and close
to ‘lustralia (Freemantle),




In general, however, Toba's picture of the salt particle
distritution over the world's oceans is supported by the meas-
urements made by Joodcock (1953} and Blanchard (1969) over the
Pacific Ocean, by Locge (1955) and Podzimek (1967) in the Ca-
ribbean, and by Moore anf Mason (1954) and Durbin and ¥hite
(1961) over the Atlantic Ocean, Most of the measurements made
recently by investigators on ships in the Atlantic Ocean
(Junge and Jaenicke, 1971; Jaenicke et al, 1972; Mészaros and
Vissy, 1974; Gravenhorst and Georgii, 1972) and in the Pacific
(Chaen, 1973) do not seem to deviate much from the geographi-
cal distribution of salt varticles presented by Toba, Other
measurements along the Pacific shore (Hobbs et 21,, 1576;
flindman et al., 1977) and over the Atlantic (Dinger et al.,
1970) stress the presence of hygroscopic substances smaller
than large salt nuclei, The composition of most of these
nuclei is assumed to be ammonium sulfate as was mentioned
earlier,

The vertical distribution of sea salt particles seems
to be one of the most important parameters needed for any
realistic model of nuclei generation and transport. Several
contributions to the study of this parameter in the 10-m
layer over the ocean have been made by Toba (1965). He assu-
med steady state conditions in the boundary layer above the

ocean and used a logarithmic profile for wind velocity. No

interaction with waves on the sea surface was assumed, The

vertical distribution of the number of salt particles for
each specific range of salt mass contained in seéa water drop-
let could be exvressed by a straight line on a logarithmic
diagram, Ancther interesting study was made by Chaen (1973)
in the Pacific, He measured the distribution of salt parti-
les up to a height of 13 m above sea level, The investigated
range of the masses of salt particles was between lO"’ll to
10-7 g which enabled him to compare his reczults to Toba's,
The results are to a certain extent similar to T¢c
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except that Chaen took into sccount the effective relative
humidity and the relationship to the state of the sea, He
found that the concentration of sea~salt particles increases
linearly on a logarithmic diagram with a dimensionless vari-
able, u,L/¥ , in which u, is the friction velocity, L the
significant wave length, and v the kinematic viscosity of air,
The distribution of salt particles at high altitudes
(up to several km) above sea level was the subject of the
investigations of ‘ioodcock (1953), Lodge (1955), Byers et
al.,(1555), Durbin and “hite (1961), Podzimek (1957), Hobbs
et al (1970), Podzimek and Stampfer (1976), Hindman et al,
(1977), and others, Toba (1965) summarized the measurements
nade by Hoodcock (1953), Lodge (1955), Durbin and Jhite
(1961), and Toba and Tanaka (1963) and concluded that the

concentration, n, of sea salt particles decreases with alti-

tude, 2z, according to the formulz
n = n, exp [-%‘;+ﬁ)zj (1)

in which n, is value of n at z=0, v the terminal velocity of

REES

varticles, D the eddy diffusivity, and B = &/RT. in which

g 1s the acceleration of gravity, R the gas constant for air,
and T the absclute temverature, However, there are substan-
tial deviations from this vertical distribution even in the
material presented by Toba or collected by different authors,
Podzimek and Stampfer (1976) found above the Texas shore

that the numerical value of the coefficient in the exponent
is close to 7,0x10" cm'l, however, large fluctuations of
this value can ve considered as a rule rather than an excen-
tion, In the inmediate vicinity of a temperature inversion,
the values of the coefficient survass several times —3.0xlO'k
cm~l, One can expect that there are no great differences
betireen salt nuclei counts at different altitudes until the
top of the plznetary toundary layer is reachec ani that

the salt nurticle

size distribution curves nave 2lmost the
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sare shapes (Podzimek and Stampfer, . L.

The cuestion about the smaliest apnd larsost salt nuclei
found in the ztmosphere is not yet <omy.. -~y answered., There
is enough evidence to suggest that in ihe marine atmosphere
close to the seashore there are salt particles smaller than
O.1 un in diameter, Their presence was postulated and found
by H. Dessens (1949) and investigated by Podzimek (1973).
Unfortunately, noc systematic measurements have been made
with the exception of some indirect studies in nature. con-
ducted by Twomey (1968)., Others have made very interesting
interpretations from flame-photometric measurements (Bodnaine
and Pueschel, 1972; Doman, 1975). In general, it can be sta-
ted that very small sodium chloride nuclei (d < 0,1 um) do
exist in the marine atmosphere in cosicentration of atout ten
particles per cm? (_oman, 1976), This is considerably less
than the concentration of sulfates in this size range,

Sodium chloride particles larger than i,0 um in radius
are sudposed to prevail in a marine aerosol under normal con-
ditions except fur high concentrations of Saharan dust and
seashore pollution, Several authors have pointed out the fact
that salt particles with radii larger than 10,0 um are found
at altitudes above 1,0 km, a fact that disagrees with the
simple model presented by Toba (1965), For example, Podzimek
and Stampfer (1976) found concentrations of particles with
radii larger than 10,0 um in the order of 10™% particles per
cm” in several samples taken above 1 km, However, because
there is a rather large statistical error in the sampling of
these ultragiant particles, the reliability of these numbers
is very low, During the same flights, sodium nloride contain-
ing droplets with radii of 50 um were detected, In general,
there is a strong indication that most sodium chloride parti-
cles larger than 2 um are droplets, which maintain this state
even at relative humidities close to 50% (Fodzimek and Stamp-
fer, 1977). This statement is supported by a different slope

in the exponential (Junge's) size cistribution curve that was
found at particle radii larger than 2.0 um,

19
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4. Size Distribution of Marine Aerosols

The distribution of variously sized atmospheric aerosol
varticles is brought about by a complex process in which che-
mical or photochemical reactions influence the formation of
the embryonic particles, Further increase in the size of the
embryos by absorption and adsorption of water vapor molecules
leads tc the formation of cloud condensation nuclei which
form cloud drops under favorable environmeptal conditions,

At this stage, other processes, such as phoretic and electro-
static forces and coagulation, might be active and contribute
to the formation of vrecipitation elements,

The cloud physics apprcacn to the development of marine
aerosols is, however, not the only one, Atmosvheric optics
is another in which "dry" aerosols as well as “wet" are of
interest, ror this reason, knowledge of both active aerosol
(size~supercoturation spectrum) and normal size distribution is
in order, Both are based on the mode of aerosol generation and
on aerosol evolution and transformation,

Junge presented several papers (1952, 1953, 1956, 1963,
1971, 1972) in wvhich he analyzed the different processes thnat
shape the size distribution of marine aerosols, As early as
1952, he called attention to the hysteresis that occurs in the
growth curve of sea salt varticles during increasing or de-
creasing humidity, He also stressed at that time the importan-
ce of mixed nuclei and their anomalous behavicr at increasing
or decreasing humidities for the propagation of electromagne-
tic waves in a marine atmosphere, 3 simple calculation of the
extincticn coefficient in an aerosol containing ground layer
led to the conclusion that its value increasec more than two
and nalf times it the relative humidity rises from 60 to $5%
(Junge, 1952). An investigation of the shapes of the siz
distribution curves of aerosol narticles sampled over a conti-
nent and over an ocean led to his frecuently used density fun-
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ction and to the distint¢ti.n between continental and marine
aerosol size distribution curves (Junge, 1356). The steeper
slopes of the curves for samples taken over the c¢ontinent are
due to much higher counts of Aitken nuclei. Over the Atlantic
Oceen, one assumes that the background concentration of Aitken
nuclei is between 200 and 600 :m™> and around 700 cm~> for
locations heavily polluted by the nuclei from highly popula-
ted areas or from the Sahara., In general, the dust mineral
component over an ocean is mainly restricted to the range of
0.3 <r <20 um {1963, 1972).

Since 1963, many improvements on the s_.ze distribution
podel of marine aerosols formulated by Junge have been made by
him and his fellow workers as well as by cther investigators
(Jaenicke et al., 1971). The main difference be ‘een the old
model and the new size distribution curves is that the main
veak, which was assumed to he between 0,01 and O.1 um parti-
cle radius in continental aerosols, has been snifted tovards
the larger particles (r=0,2 um), The existence of large con-
centrations of very small particles was postulated by Junge
(1972) 2nd found by Jaenicke (1977). The lattor found very
high concentrations of Aitken nuclei with radii around 0,001
um and stressed their importance for the evolutionary dyna-
mics of the marine zerosol size spectrun. One gets the im=-
pression from this that more refined tecihnigues will: oe need-
ed to illuminate the important cuestion of narine aerosol
size distribution for particles with sizes smaller than 0,01
um, .

Another challenging subject concerns the general validity
of the Junge's power distribution law, It is my conclusion
that the r-> distribution is an approxination best realized
in polluted areas. One can expect large deviations in the
case of one »nredominant source such as sea svray. Metnieks
(1958) found that the exponent varied from 0,97 to 3,71 when
ne mezsured the sodium chloride varticles on the east and
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wvest coasts of Ireland. Larger deviations from the ideal va=~
lue of the exponent were also found by Podzimek (1973) and by

“he Texas seashore had been evaluated, Deviations from the
ideal vower distribution law can also be expla.ned by the diffe-
rent states of the sodium chloride solution cdrops and crystals
that depend on the mean size of particies, Large solution
drops have been observed even at relative humidities lower
than 50%, and it has been thought that the state of the ocean
yaves is responsible for the distortion of the size distribpu-
tion of sea salt particles (lioore, 1952; Moore and Mason, 1954),
¥ There is enough evidence (Junge, 1963; Jaenicke et al., 1971;
lészaros and Vissy, 1974) to show that sea salts strongly in-
fluence the shapes of aerosol size distribution curves mainly
in the particle radii range of O.4 to 1.0 um, This range is
. characterized by a decrease in slope of the size distribution
curve, The slope, however, depenés on several other factors,
which usually are not inclided in the simple Junge's fornmula,
such as wind speed and relative humidity, The first systema-
tic attenpt to include wind speed as an important parameter
was made by Lovett (1975). 4also, “Joodcock (1953) found sub-
stantial differences among size distribution curves of salt
particles neasured at different wind velocities,

Other density functions have been usecd to describe the
size distribution of salt particles., Podzimex (1967, 1973,
1974) used the Nukiyvama-Tanassava distribution function to
describe the measurements of giant salt nuclei, This function
represents a special case of the gamma distribution (Levin,
1958, 1961) in the form of

T T B

5
n(r) = A r® e”PF , (2)

in which i, B, and s are constants to be determined from the
measurenents. The best fit was found for s=0.5 or 0,33
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for particles larger than 1,0 um in radius, The distinction
between M"dry" and "wet" sea salt aerosols in the particle ra-
dius range of 2,0 um was apparent from the many samples taken
on a Texas seashore,

A wide application of formulas similar c¢o the Nukiyana-

PRy e & A ey e AR T e I T L PN - ale

Tanassava density function can be found in atmospheric optics.
Deirmencjian's models for haze, fog, and dust particles have
been used by Gal (1976) and by Vells et ale (1976). These

models include the influence of wind velocity - below 7 m/sec,
the sea aerosol distribution resembles that of continental aero-
sols - relative humidity, and change in aerosol densities with
altitude, The formula used by Wells et al, (1976) also includes
the mixing of a continental and marine aerosol in the form of :
Sc and Sy, which are exponential scale height factors for con-
tinenial and marine aerosol components;

dn _ _ -3 2 -BS®
@ = /_x,[cg Sc + xAg“ e 5 SM] . (3

R T B e

'wa.}r-x-c.-@n” r,..,..

| In this equation, €= r/F: F'is the relative growth factor of 1
a nucleus definea by the relationship F = FR.H./F8O for :
%, ReHe = 4j0%. In the relation, F = rR.H./rO’ rp g, and r, 3
% are the radii of nuclei at a specific relative humidity (R.H.)
? and at R,H, equal to.80%, This formal combination of Junge's

size distribution for continental aerosols with tThe Nukiyama-
Tanassava density function for merine aerosols is based on
the assumption that both aerosols do not interact. Also, the
aerosol] bearing air masses are assumed not to mix their water
vapor ccntents nor to change their size distribution curves
as a result of the change in air stability after the mixing.

) . In spite of these unsolved problems, a formal combination of

% different distributioa functions might be very useful for

: establishing some model situations. In a similar manner,

s multinocdal distributions of urban aerosols have been success=-
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fully applied in the vpast (Yhitby, 1974). However, the vali-
di.ty of corresponding models is strictly limited to the spe-
cific meteorological situation and aerosol comvosition,
Other studies include the logarithmic-normal particle
size distribution and Best's model (Levin, 1961), Barnhardt

T s FA 5«'...-4@?@» ez

f and Streete's model (197C), and the application of the so- %
é ‘ called self-vreserving varticle size distribution, The lat- ) %
. ter mechanism was described by Friedlander (1960), who assumed =)
: : that the upper end of the aerosol particle size distribution

; approaches a quasi-steady state into which matter enters by

i coagulation from the range of Aitken nuclei and from which

; it is lost by sedimentation at the same rate, This asympto-
tic distribution is completely determined by the particle
volume, total number of particles ver unit volume of the gas,
and the volume fraction of the dispersed phase (TFriedlander
and Hidy, 1969). An attempt to extend the applicability of
this distribution to processes including condensation was
made by Pich et al. (1970), The problems arising from a ge-
neral application of the self-preserving mechanism to the
formation of an atmospheric aerosol were discussed by Junge
(1969). He concluded that the observed tendency for atmosphe-
ric aerosols to form a guasi~constant, log-volume distribution
nay simply’be the result of statistics that include the many
sources of tropospheric continental aerosols. For this reason,
one should investigate the applicability of the self-preser-
ving aerosol size distribution for a typical marine aerosol
that is different from an aerosol in a highly polluted area,
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5. Supersaturation Spectrum of Cloud Condengation Nuclei

One of the most important varameters, which determines
the fornmation of naze or clouds, is the supersaturation spec- ;
3 . . i
trum ol cloud cond2nsation nuclei (CCH), Since 1959 jhen
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Twonzy derived from the number of activated nuclei an appro-
ximate formula for droplet formation (characterized by a cor-
respoiacding supersaturation} in an updraft, several attempts
have been made to make systematic measurements of concentra-
tions of CCH at different supersaturations and geographical
sites and during a variety of meteorological situations, liany
of these measurements were summarizecd by Braham in 1976.
Twomey in 1959 and Squires and Twomey in the same year point-
ed¢ out the fact that there is a remarkable difference between
narine and continental cloud nuclei,

during the second International ‘lorkshop on Condensation
an¢ Ice Nuclei, a survey of the different tyves of instruments
used for CCH measurements was presented and in the firal re-
port Grant (1971) summarizes some measurements, which enable
one to malke a rough comparison of individual counters, In ge-
neral, this comparison demonstrates the usefulness of the
measureneuts in the supersaturation range of 0,2 to 1.5%, but
large discrepancies were found among individual counters
based primarily on the thermal gradient diffusion chanber
near the lower limit of supersaturation (0.2%). The upper
limit, of course, is determined by the time recguirec¢ for the
establishment of a steady state supersaturation profile in
the thermal gradient diffusion chamber,

Hopvel anc ‘lojciechowski (1976) vresented an interesting
analysis of the orocesses that cccur in thermal gradient dif-
fusion chambers, It appears that there are some parameters
tnat might play an important role in CCH counting, such as
the chamber's environmental humidity, the nature and concen-
tration of the aerosol, and the timing of the camera exvosu-~
re used to record the rate of fall of drops in the chember
at a snecific supersaturation, Instantaneous photographic
recording does not seem to give an adecuate account of a
nucleation rrocess cheracterized by a low condensation coeffi-
cient value, In snite of the recent fincings of high values
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for the condensation coefficient of atmospheric zerosol par-
ticles (Heizvestnyi, 1974), this photographic deficiency might
lead tu a shift in the CCil supersaturation curves, & disturbp-
ing feature of using instantaneous recordings for counting is
the absence of a well cCefined vlateau, This incdicates that not
all nuclei activated at a certain supersaturation are counted,

On the other hand, the thermal gradient diffusion chamber
was an improvement over the existing methods used for investi-
sating the microstructure of clouds, It was a useful tool for
gathering valuable data on nuclei supersaturation spectra over
wide arr~as vhen flovn on board an aircraft, The measurements
of nuclei activity could be made in the important and very
sensitive domain of supersaturation that corresponds tc the
region of cummulus cloud formation., In this way, one was able
to obtain a victure of the main characteristics of active nuc-
lei over voth the ocean and mainland (Twomey and %Jojciechowski,
1969; Radke and Turner, 1972; Hobbs et al.,, 1976; Hindman et
aley, 1977).

The parameters C and k that figure in tne Twomey rela-
tionship, n=C.Sk, for the number of nuclei, n, activated at
supersaturation, S, have been measured by different investiga-
tors at different locations. They were compared by Braham in
1976, out a simple interpretation of the data is impossible,
Host of the measurements that have been made over the ocean
are characterized by low values of the parameter C ( C<800
cm‘3). Most of these measurements have k-values of around
0.55, except for one series of measurements made by Hoppel
et al. (1973) over the Pacific, These showed the highest va-
lue of k (1.2). 411 measurements made over the mainland are
featured by k-values ranging from 0,3 to 1,0, and the values
for the concentration parameter, C, are between 600 and 3000
cm‘3. The comparability of the data is in general poor, be-
cause, excext for the updraft velocity, the authors do not
aescribe the environmental parameters in detail, and some of
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them do not mention the exact procedure of counting, Johnson

(1976) showed clearly how difficult it is to obtain a clear 3

picture of the available data. In general, the change in the i

_ nunber of activated nuclei depends directly on the change in

§ ; C or on the updraft velocity, U, and the importance of varia-

: tions in U increases with the increasing value of k., The ce-

pendence of C and k on the assumed size distribution function

was the subject of a study made by Podzimek and Saad in 1974,
Other interesting features pertaining to the measurement

of CCN activity are discussed in a book by Sedunov (1972, pp.

70-93), and the problems related to the relaxation time of

the growth of giant salt nuclei are to be found in a paper

prepared by Carstens et al, (1974)., According to these simple

models, the growth process of sea salt giant nuclei lasts for

hundreds of seconds at relative humidities close to saturation

if one assumes the value of the condensation coefficient p =

0,036, This means that not all giant or ultragiant nuclei im-

portant in cloud forming processes would be detected in »

counter due to their slow growth rate, However, some doubt

has been recently expressec about the importance of giant chlo-

ride nuclei for cloud formation, mainly in subtropical und tru-

pical regions (Yoodcock et al,, 1971; Takahashi, 1976; Yindman

et al,, 1977). This fact contradicts to the former studies of

precipitation mechanism above the ocean by Findeisr - (1944),

E t which was supported by observations over the iorth ..tlantic

i {Schulz, 1947).

i An apparent discrepancy between the theorr of CCN growth

¢ aad the measurements hos arisen since the time or the Second

International Worikshop on Condensation and Ice Nuclei, wh~n

it was found that the radii of salt particles nuclesat+, wa-~

\ ter are larger than those predicted by theory (“rant, L1971},

; Later, Katz and Kocmond (1973) found tha* thi. discrepancy i ge

; amounts to a factor of two or three ancd explainec it as : f

being caused by contamination, The issue of crat-~uination

by organic and other substances ap-cars several .imes in the

P pomeperr s ST

Bl

A
IR .S




SRS R W

s

et

<~\.a‘- o
23

k)
-

‘x_\. Ay T’.‘-.t‘wﬂ'
R ' ¥ L

h
’,_ s 1
,'?'.-' N
ey /2,
ol ; “1
+ -
2, by
{' 1
7 g
! ) .J
<, 83,
:

-

'y

o

-

4 615,
[T580  rB55.4 rarta TR

B Ty e atsiatandint s B

KT T

. > . 14 -
e AT T T LA T e LT
L=
R A

i
3 -
e

N
Senat LoReC )

e 3

history of cloud physics (Pueschel et al., 1969; ‘Winkler and
Junge, 1971; Blanchard, 1971; Podzimek and Saad, 1975). The
careful experiments of Gerber et al.,(1977) with nexurly mono-
disperse particles of NaCl and (NHq)asO4 show, however, that
the supersaturation-particle radius curve deduced from their
experiments follows the theoretical curve very well,

The need for reliable measurements in the domain of su-
persaturations very close to 10C% R.H. led to a search for a
simple counter devoid of all proolems ~ommon to thermal gra-
dient diffusion chambers, Laktionov (1972) based his chamber

on an assumption of a relationshio between the critical super-

saturation and tne nuclei radius at 100% R.H. This, however,
posed sevaral questions, such as the reliability of these
measurements in rolluted areas or irn the regions containing
mixed marine nuclei (Alofs and FPoc¢zimek, 1974). Later, a de-
tailed calculation by Hoppel and ©itzgerald (1975) showed
that there is a unique relationship between the eguilibrium
particle radius at saturation and the critical supersatura-
tion, This relationship is almost independent of the fraction
of soluble materl ? in the nucleus provided that the particle
contains more than 1% of soluble material by weight. It seems
that this can vrovide one with a new effective instrument,
the real value of vhich has to be checked in the near future,

. .sibility and Optical Properties of Marine Aerosols

The optical vroperties of marine aerosols offer investi-
gators a2 unique way to predict the propagation of electromag-

netic waves under different environmental conditions, They

2lso make it possible to use optical measurements to determi-
ne the composition of merine aerosols, The former application
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is related to the very important question of visibility in

hazy atmospheres, the latter helps to solve important pro-

blems in cloud physics (dispersion of fog) and in atmosphe=-
ric chenistry,

The physical state of a marine aerosol is a result of
several parameters that affect its generation and evolution,
such as compcsition, size distribution, relative humidity,
vind speed, air stability, and air mass trajectory, Several
other parame’ers might be effective under specific conditi-
ons, such as the presence of organic materials, inactive
dust, and solar radiation, Also, the color of the target
might be an important factor in visibility measurements
(Horvath and Presle, 1975).

Recently presented theoretical models that describe the
propagation of optical signals in a marine atmosphere assume
that the aerosol size distribution evolves from an initial
distribution, which is gradually affected by relative humidi-~
ty. The sesttling and transport of particulates in the turbu-
lent bounder layer, and the changing intensity of their
source, The source intensity and the transport of particula-
tes is governed by wind velocity. Such a model was assumed
by Viells et al, (1976), who in addition postulated a typical
initial size distribution for continental and marine aerosols
and the mixing of both air masses in the ratio of 1l:2,5 as
was stated earlier, This assumption corresponds to the model
for calculation of the scattering coefficient in the infrared
domain that was applied by Barnhe;.dt and Streete (1970).

Fitzgerald's model (1975, 1976) deals in great detail
with the dependence of the aerosol size on variations of the
environmental humidity (Fitzgerald, 1975) and assumes that
in a chemically homogeneous aerosol (NaCl) a one~to-one cor-
respondence exists between the radius of a "wet" particle
and its “dry" radius, His main premise in calculating the
scattering coefficient is that due to the knovn hysteresis
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in the behavior of a sea salt (WaCl) aerosol during increas-
ing humidities one can assume that the sea salt nuclei exist

as solution droplets in the boundary layer close to the ocean's

surface, This assumption, however, recuires a more detailed

o A

investigation, because there is some evidence that only large
sea salt nuclei exist in a ligquid state (Podzimek, 1977,
Fitzgerald!s model for the case of totally soluble sodium
chloride particles shows that the visibility can decrease

by a factor of 50 as the relative humidity increases from

50 to 1CD%. A comparison of the calculated visibilities with
the measured ones in an advection fog off the coast of Nova

Scottia in 1975 led to a good agreement between the theory
and observation,

One of the nost important parameters used in calculating

the visibility range is the index of refraction, Its complex
nature is usually reduced only to the real part when one
deals with visible light (Fitzgerald, 1976), but the imagi-
nary part, which corresponds to the absorption of radiation,
can rlay an important role in the propagation of infrared
radiation.

Several papers deal with the propagation of electromag-
netic waves in fog and haze (Foitzig, 1938; Volz, 1954, 1956;
Bullrich, 1960; Radke and Hobbs, 1969; Fischer, 1970),
Foitzig!s article contains notes on the influence of aerosol
particles that grow at different relative humidities., Also,
he calls attention to the investigation of the sudden change
that takes place in visibility just prior to the onset of a
fog. Interesting observations of the dependence of the extinc-
tion coefficient upon the wave length and the aerosol concen-
tration were made by Middleton (1935). His book, "Vision
Through the Atmosphere', (Middleton, 1952) like many other
textbooks on atmospheric optics contains a paragraph dealing

with the effect of atmosperic aerosols on visibility and its
measurement,

¥ mmwmmmmmmm‘mmmmwm

T L

' NPT
i }1’!!:’..‘.;d’?-.t*;&ﬁﬁl‘iﬁﬂme.m\’.gwﬂummh'm-i PRI LR

Y ik AN R R T Y
BN ALY WA AT AT R N A RS L



e T ST

Much attention has been paid recently to the propagation
of infrared waves through an atmosphere containing aerosol
particles, Irving and Pollack (1968), Remsberg (1971), and
Volz (1972) investigated the absorption of infrared light
by atmospheric aerosols, Volz collected rain residue samples
from different geographical latitudes and locations ané after
mecasuring their optical parameters concluded that the water
colube substance is independent of the climeti: zore. Greater
attention to the optical features of the samples might provi-
de more insight concerning particle deposition on rain drop-
lets, The real part of the refractive index of similar sam=-
ples was calculated by Volz (1972 b) from the specular reflec-
tance at near normal incidence of disks of a pure aeroscl sub-
stance, His results, wien combined with the absorptive part,
enabled him to calculate total refractive index, The principal
finding is that the extinction of a natural aerosol should

have a nminimum around the 8 um wavelength followed by a strong-
ly expressed maximum near 9 um, This corresponds to an increase
in extinction by a factor of three, Volz (1972 b) also analyzed

the potential influence of a composite aerosol and of the pre-

sence of water absorbed in the samples. Several other articles,

published during the last decade deal with the infrared opti-
cal constants of aguaeous solutions of electrolytes and of wa-
ter (Querry, 1972; Hale and Tuerry, 1973; Tuerry et al,, 1974;
Rhine et al,, 1974 a and b), They constitite % useful basis
for investigating the ligquid phase of marine aerosols.

All the aforesaid notes on the role of marine aerosols
in the provagation of optical signals stress the importance
of a knowvledge of how the relative humidity affects the physi-
cal. and chemical parameters of the soluble and insoluble par-
ticles. Attempts to establish a model and te calculate the vi-
sual range in fog and haze have been made oy several authors
(Dickson 2nd Hales, 1963; Kasven, 1969; Hdnel, 1971, 1972).
Particular attention has also been paid to the initial stage
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of fog and haze when the most active part of an atmospheric
aerosol begins to be involved (HHnel, 1968, 1972; Prishivalko
and Astafyeva, 1974). Zuyev et al, (1973) presented an analy-
sis of the results of simultaneous optical and microphyesical
neasurencnts in the boundary layer. This led to the model of ’
the complex refractive index of an atmospheric aerosol, The
mocdel included the physical and chemical properties of a tro- . ‘
vospheric aerosol and assumed a specific size distribution ;
for the particulates,

In a survey article, uMnel (1976) summarized the main
: results of his and his fellow-workers investigation into the
: optical properties of atmospheric aerosol particles as func-
tions of relative humidity. Special ecuipment and vrocecdures
vere used to obtain the necessary information on volume, mean
density, and mean complex refractive index, The optical para-
} neters of the salt aerosol particles gradually approached
those of water drops during increasing relative humidities,
In the case of decreasing relative humidities, the hysteresis
of a salt aerosol was effective around 75% R.H. {V2ll, 1942;
Winkler, 1969). The behavicr of s2lt particles in the region
of hysteresis depends not only on the physical and chemical
properties of the particles but also on their history, e.g.,
dwelling in the environment with high or low humidity (lHnel, ,
1972). The theory and technicues developed in the laboratory
vere applied to the measurement of the volume, density, and

AP e T PN SR

TR T AR T R R R

T

§ R v 5
LA Al PSP DD R A i NS AT BB ST R

s T

complex refractive index of aerosol particles collected in
the Atlantic and subjected to different relative humidities
(Fischer and H#nel, 1972)., Generally, the values of the real
part of the index of refraction varied hetween 1,55 and 1,35
and of the imaginary part from 0,047 to 0,003 for A = 0,589
um, when the relative humidity gradually increased from 20
‘ to 96%. A useful discussion of the importance of thne imagi-
nary part of the index of refraction (absorption) for visi-
ble light has teen presented by Fischer (1970, 1976). He
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concluded that under normal atmospheric conditions neglect
of the absorption part in the complex index of refraction
is justified, The same group of investigators later sugges-
ted (Hdnel and Dlugi, 1976) a simplified procedure for cal-
culating the part of the index of refraction that corresponds
to the absorption in a contaminated atmosphere, This method
produces results that do not deviate more than *40% from the
exact formula for wavelengths between 0,3 and 2,5 um and 9,25
to 12 um if one assumes that the range of relative humidities
is between O and 95%.

One observes in all treatises the very important roles
thet are played by the droplet growth model (Goroch, 19%8)
and the evolutionary dynamics of the drop sizz spectrum in
the deduction of optical parameters of marine aerosols., In
many cases, just a steady state would lead to useful results
(Fitzgerald, 1976), but one feels that the closer the measu~
rements are made to sea level, the nore one will need to know
about the dynamics of the sources and sinks of particulates
and the interaction with the ocean's surface,

7. Conclusion

In glancing over the subjects and text covered by this
survey of marine aerosol advances, I see the broadness of the
field and the shallow profile of some of my literary notes,
This is the risk that the author of any survey takes upon
himself, but I wished to make a survey during a six-mcanth
period that would call attention to all principal factors
related to the heavily investigated field of marine aeroscls,
and I intentionally wanted to cite some vapers, articles,
ané revorts that are not frequently referred to in the
United States., I regret if some of my notes are not useful
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to an investigator working in his own narrov field of profes-

sional activity, on the other hand I will be very nappy if so-

me of the guotations and notes prove to be of use to my
frisnds and colleagues., I hope To be able in the future to
complete this survey and to improve its narrative,

My impression is that great progress has been made du-
ring the last decades in investigations of the physical and
chemical properties of aerosol particles in the range of ra-
dij. between 0,05 to 5.0 um, This progress is, in my opinion,
due to the involvement of many highly qualified investigators
whe possess a thorough knowledge of the physics of aerosols,
chemistry, meteorology, and oceanography. The improvement of
old measuring techniques, the application of new technology
in instrument design, and, the automatization of the measure-
ments have revolutionized the research of marine aseroscls,
There is anrn indication that some phases of marine aerosol re-
search will develop more in the future because of their scien
tific or practical importance,

In Aitken nuclei research, attention wiil be paid itc the
evolution of the size distribution spectra of nuciei and to
the dynamics cf the their transition from embryos to large
particles, Some investigators might try to respond to the
question of the source of Aitken nuclei over the ocean, which
maintains the balance between deposited nuclei end those re-
moved from the atmcsphere. Investigations of the chemistry of
small and ultrafine particulates will continue to probe the
sources of sulfates abrve the surface of the seas, the poten-
tial existence of droplets ot HCl, and the possible roles
played by gaseous chlorinu and some important organic mate-
risls (surface active substances) and metals. A very impor-
tant question remains to be answered about the dynamics of

Ajitken nuclei formation during haze or cloud formation and
dissipation,

iant and ultragiant particles will be probably investi-
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gate¢ for their still insufficiently Xnown part in stimulat-
ing spvecial kinds of precipitation mechanisms over the ocean
in the nmiddle latitucdes and for their impact on agricultural
soil and their role in the degracation of materiazls. For the
purpose of mocdeling the propagation of orntical signals in
rarine atmosvheres, it seems to be very important to know

T e KA A AR TR e

hew the large nuclei grow into giant particles, and mz2inly,
what vpart of the size spectrum czn be considerea as lisuid
R drops and vhat remains in the solid (crystalline) state un-
der specific environmental conditions, There is a need for
a nore definite model t¢ explain the dependence of a parti-
cle's growth on relative humidity, wind velocity, and state
of the sea surface, In general, vne might ask what is the
comoined role of ultragiant particles and sea water droplets
that are svrayed above the ocean's surfzr2, ilthough small
in nunber, together they have a pronounced influence on the
propagation of siznals in the visible and infrared domain
of wavelengths, for this purpose, the application of modern
technigues, such as counters based on light scattering and
flame photometry and X-ray spectrum energy analyzers, in
combination with classical sensitized layers, such as the
Liesegang circle technicue, could be very useful for deter-
mining the nature, size distribution, and time variability
of giant and uliragiant vparti‘cles,
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The above remearks are made only in relation to the sub-
ject and aims of this survey, They cann¢t refiect the great
variety of cuestions important to environmental studies,

aerobiology, and the pany other fields concerned with mari-
3 ne aerosols,
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Figures

Aitken Nuclei Concentrations - isolines in 103 cm~3
Number Concentration of Giant Sea-Salt Particles of the Salt
Mass Ranging from 10<11-5 {5 10-8 g. June-August, (Toba, 1965)
Number Concentration of Giant Sea-Salt Particles of the Salt

Mass Ranging from 10"11‘5 to 10-8 g. December-~February.
(Toba, 1965)

Sites of Marine Aerosol Measurements, Large and Giant Parti-
culates,
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.Division of Subjects in List of References

rayTEG st SERTEN T AR
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1 _Physical and Chemical Proverties of Marine Aerosol:

Concentration

Size distribution

Shane

Convposition

.ctivit;r in cloud forming processes
Flectrical (charge) vroperties
Properties of mixed nuclei
Surfactants - organic substances
Theoretical models of nuclei growth
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2 Farine Aerosol Generation

AT

rt paSrrn

1 Origin of Aitken nuclei

2 Origin of large and giant nuclei

3 Salt nuclei generation

4L Pollutants over the ocean

2 Salt nuclei measurement over the ocean
7

8

9

Peweimrt AR

Continental dust over the ocean

Vertical distribution of salt nuclei and pollutants
Organic material in the marine atmosphere
Correlation with the state of the sea
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2
2
2
: 2
; 2
‘ 2
2
2
2
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3 Effect of Marine Aerosol on Optical Signals

)

2 3,1 Interaction of light with marine aerosol
& 3,2 Scattering by particles with a
= 3,3 Absorption of the visgible radiative energy
g 3.4 Absorption of the infrered radiative energy
¢ 3.5 Index of refraction of marine aerosol
; %.6 Visibility

o7

Influence of the inhomogeneity jin aerosol distribution

4 Geographical Distribution of Marine Aerosol

; k.1 Distribution of Aitken nuclei

! L,2 Distribution of large and giant nuclei e
4,3 Chemical composition of rain water

: Loy

Distrivution of optical properties of marine aerosol

: 5 Measuring Technigues for Marine Aerosol

5.1 Concentration and size distribution of Aitken nuclei




lnertial deposition and filtering
Zlectrostatic precipitation

Thermal precipitation

Aerosol centrifuge

Thermal gradient CCN counter, Laktionov chamber
Light scattering counter

Flame photometer

Acoustical counter

X-ray spectral energy analysis
Calibration of AN counters

Calibration of CCN counters

Spot test methods

Particle diffusion

Aerosol particle evaluation technigues
Particle sedimentation
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Abe, T,, 1954

A study on the foaming of sea water, On the mechanism
of the decay of bubbles and their size distribution in

foam layer of sea water. Papers in Meteor, and Geophys.
Japan, 5: 240-247

Considering the decay of foam layer of sea water, the
concept of "activation energy" is introduced, This in-
creases with increasing concentration of salt (in sea
water) up to a certain maximum, and then decreases with
further increase of concentration.Disscusged are the si-
ze distribution of sea bubbles, The calculated values
are in fair agreement with experiments, Statistics of
the bubble counting is described in details,

2.9

Abe, T., 1955

A study on the foaming of sea water. A note on the ana-
logy between the coagulation process of colloidal parti-
cles and that of bubbles in foam layer of sea water,
Papers in Meteor, and Geophys. Japan, 6: 56-62

The author treats the coagulation process of bubbles in
foam layer of seawater, He applies the equations for co-
agulation process of colloidzl particles for the coagu-

lation process of bubbles, Maximum size of bubbles is
determined,

249

Abe, T,, 1955

A study on the foaming of seawater., A tentative analysis
of wind-wave data in view of the foaming seawater,
Papems in Meteor. and Geophys.,Japan, 6: 2, 164-171

Relationship between the intensity of the foaming of
seawater and of wave pattern which depends mainly on
wvind velocity s investigated, The author points out

the main processes leading to foam formation and its
stability,

2.9 45
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Aitken, J., 1880

On dust, fogs and clouds, Proc.Roy.Soc,.,Edinburgh,
29: 14-18

and 30 (188l) : 337-368,
Further comments Feb, 3, 1881, ppe. 311=-312
and Feb, 24, pp. 384-385

Describes experiments with two large glass containers ;
one filled with ordinary air, the other with carefully
filtered air, After the steam was let into both con.ui-
ners, in that filled with polluted air claudiness
appeared, Concludes that fog and cloud are formed on
dusts as condensation nuclei and that effective con-
densation nuclei can be formed by burning of common
salt, or sulfur in fire or in alcohol flame,

1.1 - 2.1
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; Aitken, Je 9 1888-1889

On improvements in the apparatus for counting the dust par- ;

ticles in the atmospnere, Proc.Roy.Soc, Edinburgh, 16:
135 - 172

Apparatus comprises: test receiver

air pump, measuring :
apparatus, illuminating arrangemen%, and gasometer, Des- ' 4
cribes purpose and function of each component, The author :

presents tabulation of the results obtained in rooms, and
in open air at various geographical locations,
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Aitken, J., 1890-1891 )
On a simple pocket dust counter, Proc,.Roy.Soc.Edinburg, 18:

39-52

‘ The author discusses an improved model comp_rising a pump

with which a definite volume of air can be aspirated trough
‘ a receiver, a stage in the receiver having a graduated
screen on which the particles can be counted with the aid
of a microscope or strong magnifier lens.
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Aitken,J, 1890, 1891

On a method of observing and counting the number of water
particles in a fog., Proc.Roy.Soc.Edinburgh, 18: 259-262

Haze, fog, mist and rain are successive developments of
the same meteorological process, The author describes a
modification of a "pocket dust counter" (described alrea-
dy in 1890), Number of drops ghich fell per_minute in the
counter varied between 300/c¢cm”? and 3,000/cm”,

5.1

Aitken’ Je 9 1891

On the solid and liquid particles in clouds, Nature,
Lh: 279

The author describegf observation on Rigi mountain where
he found that clouded air contained more dust particles
than the air outside of the cloud, He made measurements
with the fog counter and investigated the formation and

evaporation of droplets,

261

R0 Sy e X g e v

Aitken, J.,, 1892

On some phenomena connected with cloudy condensation,

Proc.Roy.Soc.London, 51: 408-439;
also Smithsonisn Inst, Ann. Rep. 1893, 201 - 230

Cloudy condensation is produced when a Jet of steam
mixes with ordinary air, by electrifical charging of
dust nuclei and by low temperature of air, Discussed
are: Color phenomena connected with cloudy condensa-
tion and color of steam jets are depicted, Describes
also dust counting coniscope for measuring dust con-
tent of air,
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Aitken, J., 1911, 1912

The sun as a fog producer, Proc.Royal Soc. Edinburgh,
32: 183-215

Sun also can produce fog during sunrise under favorable
meteorological conditions, The author describes an appa=-
ratus for testing foggy air. Possible causes of fog for-
mation are : radioactivity, electricity, gaszs which act
on SO ( NHz, Hz0,, O3z) products of combustion of coal

and o puriéled gases. The author concludes that the

problem of how the sun~ fogs are produced is not yet
cleared,

201

Aitken, J., 1916

On some nuclei of cloudy condensation, Proc.Roy.Soc.
Edinburgh, 37: 215-245

Some nuclei can codense water vapor when the air is
unsaturated, owing to hygroscopic nature of the mate~
rial, Elaborate apparatus is illustrated and described,
Treats: electricity and nuclei; spark discharge; ef-
fects of sulfuric acid and light; electric discharge;

nuclei produced by heat and chemical action; sources’
and nature of nuclei,

Aitken, J., 1923

" Collection of Scientific Papers ", Cambridge Univ,
Press, London & New York, 592pp.

Collection of articles by J, Aitken contains descrip-
tions of experiments and many thoughts of the author

of the v pocket counter * about the importance of the
measur-ment of small particulates,

1o1 = 241 =~ 5,1 . 48




Albrecht, J., 1958

Methoden zum Nachweis von Microorganismen in Aerosol-
form, Zeitschr, Aerosol,-Forsch., und Therapie,?: 50-61

Determines the existence, number, and viability of
small living organisms (virus, germs, bacteria, algae,
molds, fungi, protozoa), For investigating these in

the natural state several requirements which are brief.

ly described must be fulfilled, Recommended sampling
methods are also discussed,

1.1 had 1’5

Alexandrov, E.L, 1967

O ponizhenii davlenia parov vody nad rastvorami gigrosko-
picheskikh veschestv, Tr. Instituta prikl.geofiz,,9:77-82

A correction term for the presence of hygroscopic substan-
ce NaCl in a nucleus is suggested in the form which inclu-
des the radius of dry nucleus, the radius of a solubtle
part of a nucleus and two empirical constants which have
to be determined from measurements,

1.9 - 105

o m——— - -

Alexandrov,E.,L., and NeV.Klepikova, 1671

Deformatsia spectra iader kondensatsii pri obvodnenii i

otsenka ee vliania na vidimost'!, Tr, Instituta eksper, me-
teorol,, 20: 84-89

The authors investigated the behavior of the atmospheric
aerosol and checked the suitability of the parameters go-
verning the growth of individual particles, Using tne data
by Lee and Patterson they found a parameter o= % which d¢-
scribes the behavior of nuclei at higher relative humidi-
ties (Levin and Sedunov, 1966). Finally, they studied the

influence of the growing hygroscopic particles on the vi-
sibility,.

306 = 1.2 | 49
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Alexandrov,E.L,,N.V.Klepikova,Yu,S,Sedunov, 1975

0 viianii parametrovy iader kondensatsii na process oblako-
obrazovania, Proc, 8th Int.Conf.on Nucleation, Leningrad,
1973, Gidrometeoizdat, Moscow, 416-424

The evolution of cloud droplet spectrum is celculated aad
based on the following assumptions: Steady updraft, field
homogeneity, exponential density function of the size di-
stribution of sodium chloride nuclei, The calculations co-
vered a 15 minute period when most of the clcoud microstru-
cture is shaping, Maximum supersaturation (between 0.05 to
0.5%) level fluctuated from 5 to 25 m above the condensa-
tion ievels,

109 - 105

Alexandrov,e£,L., A.F.Kovalev, and N,P,Yasevitch, 1977

Altitude and time dependent variability of the natural at-
mospheric aerosol characteristics, Vol,of Abstr, 9th Int,
Conf, on Atmos, Aerosols, Cond., and Ice Nuclei, Galway, 67

Measureuent of the total and soluble mass of aeroscl and
light scattering were performed on the 300 m towe: near
Obninsk. In mean, the concentration of aeroscl dscreases
with altitude (at 300 m level 0,3 to U,/ of tae concentra-
tion at 1 m above the ground). The ratio o/ «erosnl scat-
tering coefficient and we% ht conceriralicn varies in wide
ranges (from 0.4 to 2.6 nm 53). Dur’ag stavle stratifica-
tion Junge's exponent is close tc¢ 4 and duiing unstabdble 2,

lol{’ - 302

J

Alexandrov,E.L., and N.P.,Yasevitch, 1975

Opredelenie vesovol kontsentratsii atmosfernykh aerozolei
i soderzhania v nikh rastvorimykh veschestv, Proc,of 8th
Int.Conf.on Nucleation, Leningrad, 1973, Gidrometeoizdat,
Moscow, 454-461

Filter samples were taken in the daytime on the measuring
tower at Obninsk at altitudes 2m and 300m above the
ground.The aerosol mass concentration was calculated from
the filter weight increase, The filter was washed twice
with desstilled water and conductivity indicated the water
soluble part of the aerosol, The mass concentration vari-
ability was very high, unlike that of the water solubleé sut-
stancc, The lattsr does not change much with the altitude,
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Allee, P,A., 1974

Atmospheric particulate concentrations measured over the

Atlantic Ocean during the 1969 Bomex experiment,
Je Rech, Atmos, 8: 947-955

The measurement of AN and CCN concentration was made
together with ice nuciei in the vicinity of Barbados
Island during the 1969 Bomex expedition,Results: Up to
an altitude o7 3,7 km AN congentrations varied within
200 and 350 pagticles per cm”’, CCN varied from a

fprox.
100 to 200 cm and IN varied from 9,1 to 0,2 1=+, The

AN and CCN concentrations were correlated stronger in
the layer between 1.2 and 3,0 km, than below and above,

~

2.1 )

Aliverti, G, and G, Lovera, 1939

I fenomeni meteorologici sull' oceano e il campo ele‘-

trico terrestre, Atti Reale Acad, Sci, di Torino, 74:
573-59C

The authors describe among other subjects an experi-
ment based on bubbling the air through sea water or
sodium chloridg solgtion. They found nucleus concen-
trations of 107 c¢cm~2 or higher in the air above the
solution, The bubble spectrum - and not the amount

of passing air - is the important factor in determining
the nucleus formation on the surface,

1.]. - 2.1.

Aliverti, G,, and G, Lovera, 1950

Sui nuclei di condensazione di origine maritima,
Geofis, Purae Applic. 16: 133%-135

Survey about the work by Junge and Koehler, Discusses
different instruments: Aitken and Owens counters, Zeiss
Konimeter, Dessens method of using spider webs for col-
lecting salt particles, Also artificial condensation
nuclei generated by cooking, boiling of liquids, and
processes in which bubbling occurs are mentloned as a
potential source of salt nuclel in the atmosphere.

51
‘.1 - 2.1 -~ 5.1
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Alofs, DeJ., and J, Podzimek, 1974

A review of Laktionov's isothermal cloud nucleus counter
Je ™1 ,Meteorl, 13: 511-512 : onnters

The psinciples of the counter measuring the size of water
droplets formed at 100% relative humidity are described
and the general validity of the simple relationship bet-
tween a droplet size and the critical supersaturation of
a nucleus discussed, A combination of the thermal diffu-
sion chamber with Laktionov's counter is suggested,

e AT e . e -

5¢6

Andreev, B,G., 1970

Polnyi spektr chastic iestestvennykh aerozolei i otsenka
| doli aktivnykh iader kondensatsii, V sbor., "Tr. VIII Vses,
; konfer, po fizike oblakov i aktivn, vozdeistviam', Lenin-
grad, Gidrometeoizdat, 93~100

The measurements of the total spectrum of the atmospheric
aercsol led to higher values than those predicted by Jun-
ge. In mean the values up to 6 were found,.

1.2 -~ 1,5

Andren, A,W,, and R.C, Harriss, 1971

Anomalies in the size distribution of magnesium, calci--

um and sodium in marine aerosols, J, Appl.Meteor, 10:
1349~1350

Cl, Br, I have distinct ratios in marine atmosphere for
different particle size ranges and there are also some
different characteristics between continental and marine
aerosol. Using six-stage Andersen Air Sampler shipboard
sampling was performed around Bahamas and Florida, Sam-
ples were taken also on a meteorological tower above the
tree canopy in the Luquillo rain Forest, Puerto Rico,

The element ratios from the atomic absoption measurements
were: Ca/Na 0,17-0.4, Mg/Na 0,05-0,10, €a/Mg 2,6-3.2

1014‘ - ’+.2 ‘ 52
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Atherton, E,, and R.H.,Peters, 1955
Some aspects of light scattering from polydisperse systems
of epherical particles., prit.J.Appl.Phys. L 344-349

Discussed are Debye'!s theory of light scattering and its
application to polydisperse systems, Three measurements are
possible: dissymmetry ratio, turbidity and dgpen@encg of
turbidity on wavelength, By assuming model dlstylbut}on
functions, we can calculate the dissymmetry ratio which
leads to a value close to the weight average., The vave-
length dependence of turbidity gives a diameter close to
the mean of the distribution,

362 - 3.6

Atherton,E., and R.H,Peters, 1953

Light scattering measurements on polydisperse systems of
spherical narticles, Brit.J.Appl.Phys. L: 3%66-369

Theoretical findings published previously are applied %o
some commercially produced particles.Two examples are pre-
sented how to obtain size distribution of particulates
from the measurement of dissymmetry ratio, turbidity and
cependence of turbidity on the wavelength of the light,

3.2 - 3.6
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Aubert, J., 1974

Les aerosols marins, vecteurs de microorganismes,
JeRech,Atmos. 8: 541-554

Studies realized on the basis of "in situ' measuremeunts
that in seaslore polluted areas is an abundance of ter-
restrial bacteria (mainly coliforms), In offshore areas,
the abundance of marine microorganisms was found, There
was a difference, however, between aerosols collected

over intercontinental seas (like Mediterranean Sea) and
over Atlantic Ocean, Experimencs "in vitro" showed the

presence of some antibiotic substances of sea-water in
the marine aerosol,

2.8 .
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Bahethi, O,P,, and R,S,Fraser, 1977

Comparison of results obtained by solving the radiative

transfer equation with an iterative method and a spherical
harmonics method, J.Atmos,Sci., 3/4: 553-556

Light scattered by a model atmosphere is computed by a
spherical harmonics approximation and by an iterative me-
thod of solving the radiative transfer egquation, Both me-
thods are compared, The large differences found by other
authors in the net fluxes and intensities for the two me-
thods are considerably reduced, In the Mie atmosphere
Deirmendjlan's particle size distribution with a particle
index of refraction m=1,5 and A=0,777 um were used,

—

361

Baier,R.E.,D.W,Goupil,S,Perlmutter, and R.King, 1974

Dominant chemical composition of sea~surface f{ilms,natu-
ral slicks and foams, J.Rech,Atmos, 8: 571-600

The analyses of thousands of samples taken in seas, the
Great Lakes, rivers and lakes in Northeastern USA were
performed by a nondestructive analytical procedure, ca-
abls to detect films as thin as monomoiecular layer
?10* cm), The investigation led to the conclusion that
ambient air/water interface are usually coated with
films of glycoproteins and proteoglycans. ranging in
thickness from 100 to 300 8, negatively charged and ex~

hibit%ng moderate surface free energies (about 35 dynes,
oCM™% ),

2.8 - 1.8

Barnhardt,=,&,, and J.L, Streete, 1970

. method of predicting atmospheric aerosol scattering coef-
ficients in the infrared, - ppl.Cptics, 9: 1337-1344

1 method predicting scattering coefficients in the atmos-
pheric windowrs from 1.0 to 15.0 um is suggested. The methos
avolds the assumption that the +index of refraction and the
aerosol distribution are constant., \ two-comporent conti-
nental'gnd maritime aerosol is ure”. Although strictly onlji-
catle to the 1,0 - 15,0 um region, the calculations are ex-
tenced with a lesser degree of accuracy into the visible
region to thzt comparisons with neasured dsta cen be made,

3.2 = 3,5
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Barrett, E.W., and O,Ben-Dor, 1967

Application of the lidar to air pollution measurements,
Jo.Appl.Meteor. 6: 500-515

The paper presemts the physical basis of the technique whe-
rein equations based on Mie scattering theory and the ra-
dar equation are derived, This enables calculations of the
particulate concentration, turbidity index, and horizontal
visibility from trz lidar data as function of height., The

second part of the paper is devoted to a brief description
of an operational lidar system.

*-3.6 - 302

Barrett,E,W.,ReF,Pueschel ,H,K,Weickmann,and P,M.Kuhn, 1970

Inadvertent modification of weather and climate by atmos-

pheric pollutants, US Dep., of Commerce, ESSA, Res,Laborato-
ries, Boulder, Colo.

Analysis of AN measurements around the Buffalo area over
the Lske Ontario at an altitude approxe. of 300 m is presen-
ted, The measurements were performed on November 22, 1969
and showed clearly the far reaching plume of polluted air
over the Lake Ontario, More than 100 miles away_there was

Y
still AN concentratiothigher than 6,000 AN cm=> compared
with the 14,000 AN c¢m™” over the city.

2.].

Battan, LeJs, and J.J. Riley, 1960

Ice~trystal nuclei ané maritime air, J.Meteorol. 1.7:
675-676

The observations made on Mount Bigelow in southeastern
Arizona indicate that the data by Georgii & Metmieks
pertaining to the relstionship between freezing and
ice nuclei and gea-salts could be most readily recon -
ciled with the hypothesis that the oceans are an im-
portant source of icecrystal nuclei,
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Baxter, D,C.,

1954

A review of radiation scattering methods for measuring
cloud droplet size, Nat.Res.Council of Canada, Rep.No.

e v - Ao
w w v NaWe

MD-40, 28p. : %

E Comparison of different techniques which might be useful ;g
; to a cloud physicist is presented. g
.
?
; 5.7 5
‘ S ) 13
f -1 8
E Beliaiev, V.I., 1964 %
% Metod Lagrangea v kinetike oblachnykh processov, ) 2
! GIMIZ, Leningrad : P
% The author describes the basic differece between the ' 2
Ly Lagrangian and Bulerian conception of modeling the o
s growth of cloud elements, After establishing a closed P4
5 system of equations, he makes several simplifying as- ﬁ
S sumptions for the growth of elements in warm, ice and B
< mixed clouds, A detailed analysis of the evolution of %
the drop size spectrum from salt nuclel and the transi- E:

tion from cloud to precipitation elements are also men- §

2 tioned, Some applications of the Lagranglian description g
%- of the cloud drop spectrum evolution and of the water "3
% phase transition for the cloud seeding experiments is : g
% attached, : %
1.9 #
{ ~ - i 2
| ;
Belyashova, M,A., 1974 q

Soderzhanie v prizemnom sloie atmosfery melkodispersnykh
' aerozoleld (iader Aitkena) na poberezhiakh Barentseva i

{ Cernogo morei, Trudy GGO, Vyp. 343, Gidrometeoizdat, Le-
b ningrad, 20-33

Aitken nuclei measurements with the aid of a small Scholz
counter on the Kolska peninsula and on the seashore of
the Black Sea were performed, The distribution of AN con-
centrations followed the log-norm.distribution., The AN
concentration decreased with the distance from the sea-
shore,At high wind velocities (v > 7m/sec) a strong ine

crease in AN concentration was observed pointing on the
oceanic origin of the majority of AN,
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Berlyand, M,E,, 1973

Air Pollution and Atmospheric Diffusion, John Wiley & Somns,
New York, Israel Program for Scient, Trans,(Jerusalem - - .

London)

Collection of contributions on the air pollution made by
different authors: pp.l34-150 Belyashova,M.A,:Distribution
of aerosols over seas, Study of AN concentration over the
Baltic Sea (ag 200 m altitude concentrations between 500
and 2,000 ¢m~?), Over the Polar Sea (Kola) a strong decrea-
se in AN concentration within 300 m above the sea surface
was observed, Charts with AN councentration isolines over

the Baltic Sea are attached,

2.1

Bertolotti,M,, L.Muzii, and D,Sette, 1969

On the possibility of mecsuring optical visibility by u-
sing a ruby laser, Appl.Opt., 8: 117-120

The atmospheric attenuation of a ruby laser radiation is
studied, The possibility of using the laser back scattered
radiation to prohe optical visibility is investigated., An
experiment is described in which the amplitude of the sig-
nal received back from the target at 1.3 km and 0,5 km di-
stance was examined and relationship with the visibility
range at different atmospheric conditions found.

3.6

Bertrand, J., .Baudet, and A.Drochon, 1974

Importance des aerosols naturels en Afrigue de 1l'ouest,
JoRech.Atmos,, 8: 845-860

The detailed analysis of the occurence of dust haze over
Jest Africa was made, leteorological observations and the
vigibility measurements tere used in order to trace the
aerosol bringing the particles from Sudan, Algeria anc hia-
uritania over the North Tronicsl .tlantic and from Tchad
ané¢ Jdorth cf Higeria and South of Jahara., iApplications of
the visibility measurements at .:bidjan support the general
model suggested in the paper,
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Best, A.Ces 1953

Condensation nuclei and the development iati
J«Roy.Meteor.Soc. 79: 112-120 pment of radiation fog,

Analysis of the nuclei growth below 100% R.H. sh

! . ! 2 . oved that
shape of size-distribution curve of nuclei h;s small ef?ect
uvon computed value of ligquid-water content of fog and that

TR AR RN W e

visibility at saturation is not : :
: 3 affected by mean nucleus Z
mass, nor by size distribution of nuclei, %
T3

| &

-

3

%

2 3.6 %
: =
2
y T :
; 5
; 3
: Best, Aoc0’ 1954 ,

- -y

Dimensionless equations for the growth of a drcp of
salt solution, Quart. Je.Roy.Meteor.Soc.,80: 89-93

Equation for transfer of heat and water vapor deduced
for a drop of salt solution for the atmosphere with
) which the drop is not in equilibrium, Some simplifi-

RO

R AR AR

; cations of the sophisticated rigorous solution are
% suggested,
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Biscaye, P+Es, R.Chesselet, and J.M. Prospero, 1974

Rb - Sr, 87sr/ 86Sr isotope system as an index of prove-

‘ nance of continental dust in the open Atlantic Oceans
: JeRech,Atmos, 8: 819-329.

The dust sampled in gifferent ways (bigh volume samplers
with Yhatman 41 filter paper and large filter meshes)
was collected over a period of about five years in the
dipection East-West (Dakar-Azores) or North-South (Azo-
res-Walvis Bay). The samples were analyzed by X-ray
fluorescence analysis fcr Rb/Sr and by mass spec tromet-
ry for Sr isotopic ratios., Based on the evaluation of
the samples one can trace two sources of dust plume,

one from Sahara and the othor rfrom Kalahari Desert,
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Blanchard, D,Cey 1955

Electrified droplets from the bursting of bubbles at an
air-sea water interface, Nature, 175: 334-336

Bursting of the bubbles is an effective mechanism of pro-
ducing airborne droplets, Description of the Jjet mecha-
nism, ejecting the drops 18 cm high, and generating 5-6
droplets is presented, An apparatus has been designed

wWhile studying the charging of water drops the aut@or
has demonstrated that organic surface active materials
could be ejected into the atmosphere by bursting bubbles.

z for the obssrvation of droplets and measurement of their
o electric charges generated during the bubble bursting.
¢ |
Blanchard, DeC., 1958
§ Electrically charged drcps from bubbles in sea water and
: their meteorological significance, J.Meteor. 15: 383-396 :
§ g Study of the electric charge during the bubble bursting - %
:o with the aid of Millikan-type condensor has been mades :
: The author speculates that the sea may be a source as ;
s well as a sink for the charge that in total maintains :
. the earth!s positive electric field. H
i
3 g
: 3
£ ;
E 1.6 1
A — — :
i :
- BlanChard, D.C., 1963 E‘:
ﬁ The electrification of the atmosphere by particles from %
' bubbles in the sea. Progr.Oceanogr, l: L71-202 §
g
;
&
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: Blanchard, DeCe, 1963

Cordensation nuclei and raindrop spectra, J.Atm.Sci,
20: 624 - 625

D I RN AT T A e XL ML D1

A doubt is risen about the general validity of R.M,

Griffith’s statement about the close relation between

the condensation nuclei and drop-size distribution

spectra observed in warm - front rainfall. Author he-~

sitates to accept the assumption, that the material a- -
nelyzed was chosen from the samz region and from the

same meteorological situation, His measurements on Ha-

waiian islands do not support Griffithts findings.
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BlanChard’ Do Co ’ 1969

The ocean®.c production rate of cloud nuclei, J.Rech, :
Atmosph, 4: 1-6

kL3

2T DR NI

Measurement on Hawaiian Islands on the tower built:omn the
top a lava ledge (23 m above the sea) with the Gardner
' photoelectgic coynter., The nuclei generation rate was
25-100 cm~< sec —, what is only 5 to 20% of that esti-
mated by Squires to be produced naturally by land sour-
ces, There was an intence production of nuclei in the
surf zone, Fluctuations over the surf zone were large
regching occasionally several thousands of nuclei per
cm’, Nearly all of the high counts were associated with
Bpray.

263

R A I A RS WL R A AR et e

=TT

TRl

1

ey s;n*h»i:r‘f/hw’@mﬁﬁk‘m g v e
N 3 1
R I

Blanchard, D.C., 1971
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White caps at sea, J,Atmos.Sci, 28: 645

et AR R

The formation of white caps is also strongly dependent -
upon the temperature: Miyake and Abe (19/8), Abe (1955)

found that the rate of decgy of a foam patch on sea wa-

ter at a temperature of 20°7; was at least twice that of

a foam patch on the sample of water at 0°C,
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Blanchard, D.C. and A,T. Spencer, 1964

Condensation nuclei and the crystallization of saline
drops, JeAtmos,Sci, 21: 182-186

Droplets were supported ircide a small chamber, where
the phase changes could ve observed microscopicallye.
The chamber was connected to a Scholz cond. nucleus
counter. No evidence was found for the production of
particles after droplet crystalization. Therefore the
authors cannot support the hypothesis of small nuclei
shattering during tie crystallization process.

2.1 - 203

Blanchard, DeCe » 1971

The oceanic production of volatile cloud nuclei,
JeAtmos, Sci., 28: 811-812

Possible explanation of the finding by Dinger et-al (1970)
about the volatility of cloud nuclei over Atlantic,.

"Giant salt nuclei in marine air are composed, at least
in part, of surface active materiale.."

243

Blanchard, D.C., 1974
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International symposium on the chemistry of sea/air :
particulate exchange processes: summary and recommen- i
dations, J.,Tech,Atm, 8: 509-513 H

Summary of the highlights of the symposium: Bubble size
data are available from the seashore, not from the open
sea, Importance of the direct mechanical spraying of
drops is stressed, Apparently large bubbles generate
primarily film drops, wheras small bubbles, jet drops.
The question about the nature of the thin layer of or=
ganic substances on the ocean surface remains still un-
answered, Baler et al, present an evidence that it is
composed of glycoproteins and proteoglycans, The dis-
tance along which the bubble risesdecides about the ad-
sorption of organic substances and ions on its surface
and influences the composition 0f aerosolG,lel=1e¢4=1.8
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Blanchard, D.C., and L.D, Syzdek, 1972

Variations in Aitken and giant nuclei in marine air,
JoPhys, Oceanography, 2: 255-262

éﬁ
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On O éhu,Hawaili measurements on a tower showed, that AN
concentrations varied from 122 to 500 cm~> with sudden
pertrubations up to 2,000 cm™’, Periodic changes in AN
concentration with two main pericds were identified:
30 days, and 5-6 days. Giant nuclei were measured by
: a technique enabling to sample the aerosol on a wire

and the wire afterwards passed through destilled water
g which was.analyzed-on the content of Na

Ja ( mass spectro-~
: metry). There is a strong evidence of the increase of -
H salt load ( up 30 ugm™) with wind speed.
2.2 - 2.1

Elanchard, D,C.,and L.D, Syzdek, 1972

: ' Concentration of bacteria in jet drops from bursting
: , bubbles, J,Geophys.Res, 77: 5087-5099

The separation of the bacteria Serratia Marcenses in jet
drops from buirsting bubbles was investigated,. Values of
1 to 100 in a drop of about 80 um in diameter have been
' found, A epecial "aging tube' has been developed for
keeping a bubble below the water surface under control-
led conditions, Surface~ active organic material also 3
has been absorbed onto a rising bubble, This proces Z
lowered thesurface- free energy, and in turn,results in

a gecreasing jet~drop size and ejection height,
2,

- e ¥
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Blanchard, D.C., and L.D, Syzdek, 1974

Importance of bubble scavenging in the water to air

transfer of organic material and bacteria, J., Rech, -
, Atm, 8: 529-540

5ince the adsorption of surface active materlal onto i
the ssa surface bubbles lowers the surface free energy .

: which s the source of the kinetic energy of the jet _
! drops, the heights to which the jet drops are ejected i
is seen tc decrease with increasing dweling of bubbles
“in water, Experiments with bubbles rising through sus-
pensions of the bacteria Sermatia marcenses were per-

formed,Different paths were related to the bacteria

content, After only 10 seconds of moving through the
water sufficient organic meterial was adsorbed on the
bubble surface to decrease the ejection height of the

top jet drop from about 12 tc 6 cm, Second drop did not
show any markable effect, 1.8.~ 2.3
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Blanchard, D.C., and A,H, Woodcock, 1957

Bubble forme ion and modification in the sea and its
meteorologiv.al significance, Tellus, 9: 145-158

Description of the mechanism of bubble bursting is ba-~
sed on the high-speed camera pictures, A detailed inves-
tigation of the jet formation showed that: 1) the bubbles
forming nuclei are 2x10-2 cm, 2) most of the nuclei

are produced via jet mgchanjism, They estimate the pro-
ductign raie at 34 cm™“sec~t, which corresponds to about
3 em “sec” if it is accepted that 10% of the sea surfa-
ce is active in nuclei production by white caps,

23

Blifford,I.H., J.%,Burgmeier, and C.E.Junge, 1974

Modification of Aerosol Size Distributions in the Tropo-
sphere, NCAR Tech,Note/ STR-98, Boulder , August,

A detailed analysis of all processes contributing to the ;
formation ot the size distribution of aerssol particles in
the trovosphere is presented, Conclusion: After several
days only particles of O,1 um < r < 1,0 um remain in the
air at higher levels, Because oger the ocean a large a-
mount of particles with r = 10~/ cm was recently found,one

has to assume that there is a permanent source of those
nucledi¢

1,2

. Blifford, I.H.,Jr., and D.A.Gillette, 1973

An automated particle analysis system, The Microscope, 21:
121-130

Automated evaluation of aerosol pictures by an TV camera
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set is desribed and some featuresof the equipment mentio-
ned,
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Bioch,M,R,, and W,Luecke, 1972

P I L aas. i A

Geochemistry of ocean water bubble spray, J.Geophys.
Res., 77: 5100-5105

The authors present a survey on the fractionating mecha-

nism of different ions during bubble bursting and sea

spray formation, "Ludwig-Soret" effect and others are

discussed in details, The depletion of soluble inorga-

nic salts below the surface of oceanic walers is due to

the fact that the surface tension of their solution ri- :
ses with their concentration, These materials can be co-~

centrated in the apex of the bursting bubbles and in

this way transported into the air,
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Bodhaine, B.A. 1977

Nuclei monitoring at baseline sites: Barrow, Alaska; Mauna ;
Loa, Hawaii; American Samoa; and South Pole, Vol, of Abstr.

9th Int.Conf., on Atmos, Aerosols,Cond, and Ice Nuclei, Gal-
way, 86-87

The US global background monitoring program includes the
measurement of C0p, Oz, surface aerosol and solar radiati-
on, AN data show a dié%inct annual variation with cleanest
conditions during winter of the corresponding nemisphere,
Samoa station had concentrations githin the range 110 to
200 cm~” and Barrow 50 to 300 cm~’, Total light scattering
at Mauna Loa measured by a four wavelength nephelometer

, showed loy wintertime monthly means of 2, 1.3, and 1.8
x 107/ m™ in 1974,

ol = 4,2 = 5,11
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“ochaine, B,.\., and R,s, Pueschel, 1974

AR,

Source of seasonzl variations in sclar radiation at l.auna
Loa, Je.itmos.Sci. 31: 340-845

.nalysis of the solar radiation transmission at liauna Loa
cupports a seasonal variation with the minimum in sumner,
It is nuggested that these v~ariations are due to the sea-
sonzl generation of aerosols of organic nature. .in attempt
wias made to explain the obrserved turbidity variations by
the changes in humidity, However, water vapor alone caunot

zgcount for the observed changes in solar radistion trans-
mission,

-
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Bonsang,B., B.C.Nguyen, A,Gaudry, and G,Lambert, 1977

g ROSRIIHD 2L ey

Variation of the chemical composition of marine aercsols
in a nigh biological productivity area, Vol.of Abstr. 9th
Int,Conf. on Atmos, Aerosols, Cond., and Ice Nuclei, Galway,
154

In order to check how much the chemical composition of ma-
rine aerozols depends on the biological activity of the
ocean surface measurements above the sea in Nz:rthern Bri-
tawn in waters w'th a high biological producticrn have been
performed, A markable enrichment of sulfates (retated to
Na concentration) and of phosphates has been founad,
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Boyce, S.G., 1954
The salt spray community, Ecol.Monogr. 24: 29

The author discusses a hypothesis that mest of the salt
nuclei do originate from bursting of bubbles, He conclu~
des that salt particles larger than 1 um can be produced

by the bursting of numerous small air bubbles in the
foam of breaking waves,

2e3
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BYttger, A., G.Gravenhorst, and D,H,Ehhalt, 1977
Deposition rates of ammonium and nitrate in the northern

hemisphere, Vol., of Abstr. 9th Int.Conf.on Atmos,Aerosols,
Cond, and Ice Nuclei, Galway, 98

b r——— N
[}

The available data on Ng% and NH], analysis in precipitati-
on have been surveyed, The depos&tion rates show bcth a la-
titudinal dependence over both, land and ocean with maxima
at middle and tropical latitudes. The oceans seem to be a
minor source for nitrate and ammonium or their gaseous pre-~
cursors., The high concentrations of NOp over tropical regi-
ons can be explained by thunderstorms or bushfires,
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Bricard, J., 1974

Aerosols production in the atmosphere,in "Aerosole in Na=-

turwissenschaft, Medizin und Technik", Jahreskongress GAF,
Pe 265'28h
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A general survey of the processes ccntributing to the ae-"
rosol formation and removal in the atmosvhere includes:
Gas to particle conversion mechanism, homogeneous and he-
terogeneous nucleation (the influence of the presence of
inactive aerosol on the nucleation rate) and different
mechanism affecting the transformation of particles sus-

pended in the air. A survey of the potential sources of
atmospheric aerosol is attached,
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Brier, G.W., and D.B. Kline, 1959

: Ocean water ~s a source of ice nuclei, Science, 130:
. 717-718

Laboratory experiments with agitated surface of sea wa-~

ter showed that the number of ice nuclei increased from

Oe5 to 300 per liter if the air temperature was lowered
, from -15 to -30°C., The nature of nuclei is unknown,
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BrOWn, RoTo, Jro, 1967

Baclccatter signature studies for horizontal and slant

range visibility, Rep.lNo.RD-67-24 Sperry Rand Research
Center, May

Transmissometer data in fog were simultaneously recorded
for comparison with the backscatter data to determine the
atmospheric extinction coefficients,
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Brown, R.Ta,Jro, 1973

A new lidar for meteorological application, J.Appl.Meteor,
12: 698-708

A new lidar with gallium-arsenide fiber coupling is descri-
bed, The importance of measuring extinction coefficient
profiles (and thus visibility profiles) through the fog ise
demonstrated, Also, examples of signals from some hydrome-
teors (rain, fog and clouds) using a 250W peak-power lidar
are presented,
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Buat-Menard,P., J.Morelli, and R, Chesselet, 1974

Water-soluble elements in atmospheric particulate matter
gger6tropical and aquatorial Atlantic, J.Rech.Atmos, 8:
1-673 ;

Samples of atmospheric particulate matter were coliected
: on board the ships with the aid of Whatmag No.,41 filters
i though which was filtered 300 to 13,000 m” of oceanic

‘ air, Insoluble and soluble fra:tion was separated. Na,
Mg, K, and Ca were analyzed by atomic¢ absorption and Cl,
S, and S0, by colorimetrical tests, Data show a strong
geographical dependence of K and Ca enrichments (e.ge

Ca soluble origirated from African deserts).K enrichment
was associated with the surface-active material,
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Buchen, M,, and H,./,Georgii, 1971

bin Beitrag zum atmosphHrischen Schwefelhaushalt tber dem
Atlantik, "Meteor. Forsch.-Ergebnisse) Reihe B, 7: 71-77

b b ——— B

The investigation into the nature of the origin and varia-
tions of the SO, gas and sulfate aerosol was performed
during the Atlaﬁtic-Expedition (GARP) in 1969, The S0,
content showed a2 decreasing concentration from the tempera-
te latitudes towards the tropics, The concentration of
sulfate aerosols revealed no meridional trend. One assumes
that sulfate aerosol is composed of a continental and ma-
titime component,
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Bullrich, K., 1973

Das atmosphHrische Aerosol und seine Bedeutung fir Energie-
Transporte und Klima#nderungen, in "“Aerosole in Physik, Me-
dizin und Technik", Jahreskongress d, GAF, 50-56

A review of the current state of the investigation of the
influence of atmospheric aerosols on the radiative energy
transport and climatic changes on our earth., Discussed are:
; The composition, physical properties, size distribution

y and the distribution of aerosols in the atmosphere, Esti-

- mates are made abouit the contribution of the anthropogene-
5 ¢ ous sources of aerosols to the total budget and possible H
7 climatic changes., l
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Bullrich, K., 1960

Streulichtmessungen in Dunst und Nebel, Meteorol.Rundschau, ki
13: 21-29 E
Searchlight measurement of scattering function in ground f?
air showed that down to scattering angles of 100, i.e, to 4
' the 1imit of these observations, the scattering function i
is practically independent of visibility, The drop of in-

tensity was in good agreement with 8 = 3 ( in agreement
with Junge's particle distribution).
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Burckhardt H., and H, Flohn, 1939

Die atmosph#rischen Kondensationskerne in ihrer physika--
lischen und klimatologischen Beteutung, J.Springer,Berlin

The monograph presents a survey of the physical-chemical
properties of AN and of the role of AN in the atmosphere.
A detailed description of the instruments used for AW
concentration measurement is accompanied by the analysis
of the influence of individual meteorological elements
on AN counts, Many measurements show g geographical dis-
tr;bution of AN concentration and its devpendence on the
main sources: highly populated and industrialized regions. 15
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Burkser, £,S., and V,V, Burkser, 1951

Aerokhimicheskie issledovania na Ukraine, Trudy inst,

geologenauk, ser, petrografii,mineral, i geochimii,
AN USSR, 1

Chemical composition of rainwater and of some particula-
te material collected on the territory of Ukraine (later
was included a network of 41 stations covering the whole
territory of USSR) is described, Rain water samples we-
re collected in raingauges, No special attention was
paid to the storage of one week samples and to the sepa~-
ration of the dry fall-out and of the precipitation., The
analysis included the ioms: Cl, S0, HCO3, NHy, NOp, Na,
Ca, Mg,

be3

Byers, HeR., JeRsSievers, and B.J, Tufts, 1955

Distribution in the atmosphere of certain particles cap-
able Ofggrving as condensation nuclei, Proc.Conf.Physics
r

of Ciloud and pPrecip,Particles,Woods Hole Ocean,Inst,.,
Woods Hole, Mass., 47-72

The authores have followed the maritime air from theGulf
of Mexico along the Mississippi Valley. Usually large
chloride particles were numerous at the same time spar-
se at the ground in the interio» of the continent, Their
concentration decreased with distance inland very slow-
ly.The number of gigant nuclei aloft in particular excee-
ded those at ground level by one to two orders of magni-
tude, Conclusion: The surface of continents provides a
sink for salt particles,
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Carabine,M,D,, J.E.L.Maddock, and A,P.Moore, 1977

A rational technique for determination of particle size

Vol, of Abstracts 9th Int,Conf, on Atmos, Aerosols, Cond,
and Ice Nuclei, Galway, 136

rical particles of knovn refractive index in the diameter
range O.1 to 2,0 um has been suggested and experimentally

tering measurements at angles over a wide arc (e.g. 150°)

302 - 102
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Carlon, H.R., 1970

Infrared emission by fine water aerosols and fogs, Appl.
Optics, 9: 2000-2006

Water aerosols are capable of very strong absorption and
emission in the infrared, This effect is pr

Rnouced in the
8 = 13 um atmospheric window, due to the 10 increase in
the absorptivity of liquid water there over that for water

vapor, Water aerosol is represented by condensation nuclei
activated at the R,H, > 60%, Water aerosol contributes sig-

the obvious scattering role, but significantly as an emit-

ek
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Carrier,L.W., GeA,Cato, and K.,J,von Essen,

1967

The backscattering and extinction of visible and infrared
radiation by selected major cloud models, Appl, Optics,
1209-1216

Volume backscattering functions and optical extinction co-
efficient are computed for eight suggested cloud models u-~

sing the Mie scattering theory for optical wavelenghts:
0,488, 0.694, 1,06, 4,0, and 10,6 um. Results show that
there is no clear advan%

age of one wavelength over another
for improviag cloud transmission, however, the backscatte-

rving is significantly reduced at the longer wavelengths,
Some calculations are made under the assumptiocn of cloud
inhomogeneity,

3,2 ~ 3,3 = 3,6 , 70
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distributions in aerosols by light scattering measurements,

A simple method of determining size distributions of sphe-

tested, Zero order log-normal distribution and light scat-

are assumed. Experimental measurements assumed monochroma-
tic light polarized with the vector normal to the plane of
scattering,

nificantly to radiance levels in the infrared, not only in the
ter (at the longer wavelenghts extending to at least 15 um),
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Carstens; J.C., W Allen and J.T. Zung, 1970

Theory of droplet growth in clouds: 11, Diffusional

interaction between two growing droplets, J.Atm.Sci,
27: 798-803

The investigation c¢f the heat and mass transport be-
tween two growing droplets in a supersaturated environ-
ment leads to the conclusion that the smaller droplet
tends to "catch up" with the larger one (its radius
grows faster that of the larger one), However, the %
growth rate of smaller droplets is not so fast as their . ;
isolated counterparts, Hence, a polydisperse system of g
&

L L T e ik A UL
!
.
|
]

drcos approaches to monodispersity, but this approach z
is slower than predicted by conventional theory. In a k.
real cloud the interaction between the droplets becomes %

only significant if the droplets comnsidered would have
‘ nearly equal radii, 149
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Carstens, J.C.,, and J,M, Carter, 1974

£

Current meteorological theory of drop growth by conden=~ %

sation and some comparisons with experiment, Tech. Rep., . 3

GCCPR, University of Missouri, Rolla, S

: o Z

A detailed analysis of all terms in the droplet growth I i

equation is presented and a suitable -model suggested. P

The measurement of the droplet growth in a Wilson type i3

o expansion chamber by means of height scattered by the E
i drop supports the applicability of the suggested model. %
3 1.9 "3
%

Carstens, J.C., J. Podzimek, and A. Saad, 1974"

On the analysis of the condensational growth of a sta-

tionary cloud droplet in the vicinity of activation,
- J.AtmOS.SCi., 31: 592"595

%

]

=

3

The equation of droplet growth with its individual terms ' #

. is explained, The individual terms are adapted to an %
: analytical solution and calculation of the drop size &
change in dependence on time, The different regimes of g

the nuclei activation and of the droplat growth in the
vicinity of activation are discussed,




Carstens, J,Ce., and J.T, Zung, 1970

Theory of droplet growth in clouds. I, The transient
stage of the boundary- coupled simultaneous heat and
mass transport in cloud formation, J.Coll,Interf.Sci,
33: 299-311
The heat and mass transport equations describing a drop-
let growing in a supersaturated atmosphere are presented
and two solutions discussed, The first describes the
transient initial stage of the growth and the second is
valid for tue state close to a steady-state condition. :
: , Comparison between the quasi-steady-state and transient i
: : solution leads to the conclusion tha% e.g. 10 um drop :
growth is satisfactorily described by the fixed-radius

theory in conjunction with the quasi-steady-state theo-
rYe
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Casella, 1959

Cascade Impactor, C,F.Casella and Co,Ltd.(Regent House,

Fitzroy Square, London W.I ), Instruction booklet No.
3018/RI, 29p.

oty g 4 ) 8 b gl e e
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The standard type of Casella impactor measuring the sizes
of particulates in four different size ranges (correspon-
ding to the air speeds at the nozzles: 2.,2; 10,2; 27.5
and 77 msec~l) is described, Particles in the size range

of 0,5 to 200 um are deposited at a flow rate of 17.5 1li-
ters per minute,
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Chaen, Ho 9 19?3

Studies on the production of sea-salt particles on the sea 1

surface, Mem, Faculty of Fisheries, Kogoshima Univ,,
22: 49-107

ey et

A detailed study of the sea-salt varticles in the lowest
atmospheric layer above the sea surface, The vertical dif-
tribut%on of particles with the masses ranging from 10~

to 1077 g support the validity of Tobals equilibrium theo-
ry of salt particle distridbution, A rough calculation of

the production of salt particles over the ocean is perfor-
med,
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Chapman, S., 1938

Carrier mobility spectra of liquids electrified by
bubbling, Phys,Rev, 54: 520-527

and Interpretation of carrier mcbility spectra of
liquids electrified by bubbling and spraying, 528-533

Investigated were: charged particles generated by bub-
bling through water and several aqueous solutions of
salt, acid, base, sugar and soap with Erikson mobility
tube, The importance of the effect of aging, humidity,
concentration and temperature is stressed, Interpreta-
tion of mobility spectra and relation to the spraying
method is discussecd in details.

1.6

Charlson,ReJe4DeSeCovert,A.P.Waggoner, and N,CeAhlquist,
1975

Studies of the hygroscopic/deliquescent nature of aerosols,

Proceedings of the 8th Int.Conf.on Nucleation, Leningrad,
1973, Gidrometeoizdat, Moscow, L66-472

The laboratory equipment and the field measurements of de=~
liquescent and hygroscopic nature of aerosol at humidities
below 100% R,H, are described, The light scattering humi-
dity response curves do not provide specific information
on the composition of the aerosol, however, there was e-
nough evidence, how the sea salts predominate on the sea-
shore and influence the light scattering,

305 - 3.6 - 102 - 105

Chen, CeS, ’ 1970

Drop growth by condensation in the entraining updraft, Conf.
on Cloud Physics, AMS, Fort Collins, p. 113-11}4

The evolution of cloud droplet size spectra is described on
the basis of the equations for droplet growth and the ef-
fect of the entrainment of the environmental air. Three
different initial nucleus size distributions were used, The
computed vertical veleocities increased from 3 to 10 msec~l
(at 00C level)., The entrainment did not slow down the con-

densation process. The number of large drops was dependent
on the initial nucleus distribuiicn,
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Chesselet, R., J.Morelli, and P, Buat-Menard, .i972

Variations in ionic ratios between reference sea water
and marine aerosols, J,Geophys.Res, 77: 5116~5131

Sampling was performed over the North and Equatorial At-
lantic, Norwegian Sea, Aarctic Ocean by air filtration
and impactor sampling, K/Na concentr, ratios exhibited
marked variation and were greater than in the bulk water.
Ca/Na ratios followed the K/Na ratios, Cl/Na ratios in
aerosol were almost the same 1ike in sea water, The en-

richments seems to preferentially affect particles of
small sizes (=1 - 2 um),

lofp = 2,54

Chester, R,,S.R.Aston,J.H.Stoner, and D.Bruty, 1974

Trace metals in soil~sized particles from the lower tro-
posphere over the world occan, J,Rech.Atmos, 8: 778-789

Heasurements of particulate concentration and compositi-
on have been made on board of the ships in the North At-
lantic, South Atlantic, in the Indian Ocean and in China
Sea,Particles were collected by means of nylon meshes
suspended from the bows of the ship, approximately 15 m
above the sea surface, Mean concentrations found {(p.p.m.
Sr Co Cr V Bag Mn Ni Ga Cu 2Zn
Concentr, 101 9 85 145 487 1,312 91 21 157 683
Enrichment 0,35 0.45 12 1o4 1.4 145 145 1,6 3.4 13

Sn Py
30 465
19 49

leh - 2,6

Chien Chen-Wu, and Mack Dun-Pok, 1966

Computation of droplet growth from giant salt particles
gioagggnding air below cloud base, J,Atmos,Sci. 23:

An equation similar to that by Mason and Gnosh (1957)
is used for droplet growth in an updraft. If the drop-
let rise were exceedingly iast, the particle diameter
would lag behind the equilibrium dismeter at tiue vari-
ous heights and humidities,At the updraft velocity of
6 m/sec a 10 um - diameter NaCl drop has much larger
time response than a 5 um drop. The calculated values

are diacussad and the applicability of the results men-
ioned,
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chin,J.H., C.M,Sliepcewich, and M4,Tribus, 1955

Particle-size distributions from angular variations of in-
tensity of forward scattered light at very small angles,
J.Phys,Chem, 59: 841-84L4

The authors present mathematical basis for the subject pet-
hod.Possible applications of the iategral for@ula are dis-
cussed and appiied for a lens pinhole, a moving piphole
and a microdensitometric method, In the latter two the for-
mula was modified to be applicavle for forward scattering
within 2 half angle cf about 3 to 4 degrees,

32

Chin,J.H., C.M,Sliepcewich, and M,Tribus, 1955

Determination of particle-size distribution in polydisper-
se systems by means of measurements of angular variation
of intensity of forward scattered light at very small an-
gles, J.Phys.Chem., 59: 845-848

Experimental technique using the moving pinhole method is
described, A known dispersion of glass spheres (2 to 4O
micron) in water was used to test the validity of the me-
thod, The apparatus consists of monochromatic, parallel
light source, a dispersion cell, a lens-moving-pinhole

receiving unit, and a photomultiplier potentiometer measu-
ring system,
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Cinkotai, F.F., 1971

Behaviour of sodium chloride particles in moist air,
Jeo Aerosol Sci., 2: 325-329

Thomson-Gibbs equation is deduced using more general
terms for the dissolved substance from Landolt-B8rn-
stein's book, Some solution droplets can exist even in
an atmosphere supersaturated with water vapour, The dia-
meter of a NaCl solution droplet changes enormouslv be-
tween 99 and 100 % R.H, The diameter ot these droplets

may therefore serve as a sensitive measure of R,H, in
the 99 and 1CO % region,
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CObb, W.E,. » 1973
Oceanic aerosol levels deduced from measurements of the

electrical conductivity of the atmosphere, J.Atmos,Sci.
30: 101-106 :

Discussion of the variation in AN counts during a long
period of time of measurements is presented,

Cohen, L,, 1959
A sedimentation balance for particle size analysis. Ins
strum,Pract,Automat,Electron,,G.Brit, 13: 10: 1036-1041

The article discusses the principle and functioning of a

liquid sedimentation balance for granulometric analysise.

Preparation of samples of liquids and dispersions is des-
crived in details.

516

Coppock, P,D., and G,T.Meiklejohn, 1951

The behaviour of gas bubbles in relation to mass trans-
fer, Trans,Inst,Chem,Engin,.,London, 29: 75-86

The authors present an expression for bubble size, as

a function of the orifice diameter, surface temnsion and
density of liquid, Upward velocity of bubble in water
varies with diameter of bubble and of liquid column and
of the rate of bubble production, Treats: Mass transfer
from oxygen to water , mass transfer from butbles,
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COUlier, Po‘T., :875

Note sur une nouvelle propriété ce l'air, J., de Phar-
macie et de Chimie, 4, 22: Sept.(1875),165, Oct,,254

Experiments with a simple squipment for the activation
of atmospheric condensation nuclei are described, This

can be considered as the forerunner of the nucleus coun~
ters designed many years later,

101

Cox, R.A., 1974

Particle formation from homogeneous reactions of sulphur
i dioxide and nitrogen dioxide.,Tellus, 26: 235-240

Some recent laboratory results rela'ting to the conver-
sion of gaseous sulphur dioxide and nitrogen dioxide in-
to particulate material and the implication of these re-~

sults on the atmospheric chemistry of these gases are
discussed,

2.1
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) Crabb,J.A., and J,Latham, 1972

Multiplication of condensation nuclei by bursting drop-
lets; J.Rech,Atmose, 6: 81-87

The evaporaticn of emall water drops proceeds without
appreciable 1css of charge. As a result the relationship

‘ . between radius and cherge alters until the Rayleigh li-
! mwit is reached, The drop becomes unstable and suffers
a reduction in charge to mass ratio in order to again
stability, It was found that the multiplication is un-
important over the ocean surfaces but may be significant
at the boundaries of highly electrified clouds,

77
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Cresemon, G, 1959

The value of phase microscopy for the examination of par-
ticulate material collected on memdrane filters, J.Amer,
Indust, Hyg. Assoc, 20, 3: 190-193

The author suggests the use of phase microscopy for exa-~

mining particulate material such as quartz dust collected
on miilipore filters, The millipore filters have the re-

fractive index close to the o0il used for rendering filter
transparent,

5015 = 5.2

Crozier, W,De., B.K. Seely, and L,B, Wheeler, 1952

Correlation of chloride particle abundance with the sy-
noptic situation on a cross-country flight, Bull,Am.Mete-

On a flight over the USA at a height of 3000 m were col-
lected chloride particles larger than 10-1. g ( r=Q.5 um
at 80% R.H.). The highest concentration of o.46/cm” was

encountered in an air mass of marine origin,

ko2

Crozier, %.De, and B.K. Seely, 1949

Some technicues for sampling and ldentifying particulate
matter in the air, First Natl Air Poll.Symp.,Stanford Univ,
Calif. 45“49

Describes several techniques for sampling and identifying
particulate material in air (filters, sensitized sheets
etc.),
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Cuong, N.B., B.Bonsang, and G, Lambert, 1974

The atmospheric concentration of sulfur dioxide and
sulfate aerosnls over Antarctic, Subantarctic areas
and oceans, Tellus, 26: 241-249

During several trips, measurements of sulfur dioxide and

’ sulfate aernsocls have been taken over Antarctic and Sub-
antarctic areas and over the Mediterranean Sea, The re~
sults of the measurements are briefly discussed,
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Davies, C,N,, 1654

Survey of scattering and ~“sorption of light b &3
Brit.J,Appl.Phys.Suppl . 6465 & y particles,

The dlyfraction an? the Mie theory are compared for diffe-
rent s1zes of particles., The author calls attention to tke
simplification of the screening function in the case of 0=
paque particles and discusses m

: ethods of measuring small
particles in presen

ce of large ones,

302 - 303

Davies, C.N., 1974

The retention of particles in filters, J,Aerosol Sci.,
5: 487-495

The author analyses the mechanism of the aerosol retention
in the filter material, If both the cocllision efficiency
and the collision effectiveness of particles with the fi-
bers in a filter are constant, the penetration decreases
exponentially with increasing thickness of the filter., De-
parture from this behavior are discussed,

52
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Day, Geds, 1955

Some aizborne obsevations of condensation nucleus con-
centration, Proc.First Intern, Symposium Condensation
Nuclei, Geofis. Pura e Appl. 31: 129-181

Counted are AN over England and the adjacent parts of
the East Atiantic. in an aircraft up to 2 km., Concentra-
tions about 200/cm3 in clean maritime air were found,U-
sually at ghe sea surface concentrations increased up

to 3000/cm” and then rapidly decreased with altitude,
However, the measurements were performed close to the
British Islands so that contamination was probably high,
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Day, JeA. and J.C, Lease, 1968

Cloud nuclei generated by bursting air bubbles at the

air-sea interface, Proc,Int.Conf,on Cloud Physics, Univ,
of Toronto, 20-24

Sea salt particles cross the sea-air interface principal-
ly through bursting of air bubbles., In the diffusion
chamber the bubble film fragments are shot and/or drag-
ged rapidly upward through the varying humidity. On the
ocean, there is not fast supply of supersaturation: The
drogs will quickly evaporate leaving sea salt nuclei of
10-12 g, Only very small bubbles r < 0,3 mm contribute
to the sea salt conden, nuclei generation,

5 2e3

De Bary, e, and Bullrich, K,,

Uber den Anteil der Rayleighstreung und den Einfluss der
Lerosolgrbssenverteilung auf die Extinktion und spektrale
) Intensitdt der Streustrahlung eines Luftvolumens, Arch,

4 iieteorol.Gecphys.u,Bioklimatol. B

Systematic calculations of the scattering function for va-
rious models of aerosol distribution.Results: A lack of
smaller particles results priuwarily in a decrease of scat-
tering intensity in the rang. of large scattering angles
of about 130° and primarily for smaller wavelengths., &
lack of large particles, results, in a decrease of scatte-
ring intensity at amall scattering angles.
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5 DelmasyR., J.Baudet, and J,Servant, 1977

Humid tropical media as a natural source of atmospheric
sulphur compounds, Vol, of Abstr, 9th Int.Conf. on Atmog,
Aerosols, Cond, and Ice Nuclei, Galway, 100

S0, and HpS are shown to bz present in the equatorial at.-
mospherg. SO, concentrations arce higher near the sea (7 to
3L ugm™?). Tﬁe most important contribution comes from co-
astal region_and savanna. The average level near the sea
is 1,80 ugm“3. The atmospheric origin c¢f sulfates is sup-
ported by the fact %hat 83% of the sulfate content is con-
fined to particles with diameters smaller than 1.0 um,
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gggnis, Rey WeRe Samples, D.M,Anderson, and L,Silverman,
7

Isokinetic sampling probes, Ind, and Engin, Chemistry 49:
294-302

The design of a tube for isokinetic sampling of particles
is described, Measurements of different shapes of sampling
bodies support the theoretical conclusions,

2.2

Deryaguin, B.V., and M.S, Khurgin, 1969

Theory of passivatian of the growth of wate:r condensa~
tion nuclei by .cetyl alcohol vapour, Proc, 7th Int,
Conf, on Cond., & Ice Nuclei , Prague & Vienna, Academia,

Prague, 96-101

The rate of the drop growth depends on the ratic between
the adsorption of cetylalcohol vapor and the growth of
the dropr in a supersaturatéd environment., The kinetics
of the condensation of water vapor and the cetyl alcohol
vapor deposltion on the drop is described by the simple
model including both molecular and 2iffusional trans-
port. The results are in agreement with experiments,

1.8
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Deryaguin, B., and G, Vlasenko, 1948

The iflow method of ultramicroscopic mucasurement of the
particle concentration of aerosols and other dispersion
systems, Rep.,Acad,Sci, USSR, Phys.Chem.Section, 2

Description of the apparatus in whiéh the particles are mo-

ving parallel with the line of light is presented. Compa-

red with the particle counting in a closed volume this me-
thod has many advantages.. Applicability to a wide range of

cogcentrations, from 3x10” down to 1 to 2 particles per
cm? is str~ssed,
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Dessens, He, 1946 ;

Les noyaux de condensation de l'atmosphére. C R, Acad
Sci, 223: 915-917 PRErSs T e

Observation of the shattering of salt particles, Discus-
ses condensational growth of 7 to 10 um radius salt par-

ticles deposited on thin fibers of the thickness of 0,01
um radius,
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Dessens, H., 1949

The use of spider's threads in the study of condensation
nuclei, Quart.J.Roy.Meteor.Soce, 75: 23-27

—————h "

Refers to the research by Koehler and Wright, The shatte-
ring of NaCl particles was observed, but it is relatively
rare, Collection of particles on threads (of 0,01 um in
diameter) made by small spiders is described, Electron mi-
crograms of spider webs and the morfological changes of a
salt nucleus caught on a spider web are shown.
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Dickson, D.R,, and J.V.Hales, 1963

Computation of visual range in fog and low clouds, J.Apple.
Meteor,, 2; 281

Visual ranges were computed for various values of extincti-~
on coefficient -for five sets of data appropriate to fog
and low clouds. The model involves the basic theories by
Allard (1876) and Koschmieder (1924). Four values of the

threshold of illuminaticn (Ei) which Haig and Morton deter-
mined were used in the Allarg theory computation,
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Dinger, J.E., HeBo,Howell, and T.A.Wojciechowski, 1970

On the source and composition of cloud condensation nuc-

lei in the subsident alr mass over the North Atlantic,
JeAtmos,Scie., 27: 791-797

Measurements of CCN at a supersaturation of 0,75% onbo-
ard an aircraft were made over the North Atlantic and
on the east coast of Barbados, Thermal diffusion chamber
was used with heated tubes up to 600°C, Over Barbados
50% of all CCN were nonvolatile similar to sea salt.The
fraction of volatile nuclei increased with altitude.Abo-
ve the inversion at the situation characterized by air
subsidence, all nuclei were volatile, Sea salt nuclei
were confined to the few km above the ocean,

2.7 - L}.E

Dinger,J.E., and R,E.Ruskin, 19,9

On the source of cloud nuclei, Preprints Conf, on Cloud .
Physics, Ft. Collins, Colo., August,

The method was similar to that described by Tgomey (the ae-
rosol passed through 6 tubes heated up to 600 C and after-
wards was introduced into a CCN counter)., Results of the
measurements over Florida, the North Atlantic and Barbados
island: Maritime air at Barbados contains less than 50%
of CCN of sea salt origin, Over the ocean the salt nuclei
are accumulated close to the surface and smaller nuclei

(sulfates) are concentrated above the inversion in subsi-
dent air,

2é2
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Dobgaliuk, Ju. A., 1969

Zakonomernésti rosta oblachnykh kapel pri impulsnom

rozvitii konvektivnykh oblakov, Trudy GGO, Leningrad,
239: S54-61

A simple one-dimensional model is described which in~
cludes a fluctuating updraft, The updraft ranged from
2 to 20 m/sec and the superimposed fluctuatiug compo~
nent had a time period between 1 to 30 min, No substan-~
tial difference was found in sizes of drops falling out
of a cloud with and without a fluctuating apdraft, Shor-

ter periods than 15 min. do not contribute much to the
cloud drop size evolution,
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Doman, M.H., 1975

Flame scintilation spectral analysis of sodium chloride
in marine aerosol, in "Aerosols in Naturwissenschaft,
Medizin und Technik, Chemie der Umweltaerosole", Jahres-
kongress 1975 der GAF, 31-35

The use of flame photometry for the identification of so-
dium chloride aerosol is discussed,Measurements of the
amount of sea salt transport on the West German Atlantic
coast shows a spectacular bimodal distribution caused by
the superposition of the influence of the ''near aerosol"
and of the 'far aerosol'", At the wind velgcity greater
than 6 m/sec concentrations up to 85 ug/m” were observed.

205 - 4'3

Doman, M,H., 1976

On the size spectrum of sea salt nuclei as determined
with the Sartorius scintillation counter, in "Aerosole
in Naturwissenschaft, Medizin und Technik, Bericht der
4, Tagung GAF, 106-111

The measurement of the sea salt particle size distribution

was performed on the island of Sylt (North Atlantic) approx.

100 m from the surf zone during 18 months, The geometric
means of particle diameters were found to fall within the
range of 0,1 um to 0,5 um, Small particles predominated
when the ocean was calm, Larger particles were found du-
ring rough sea conditions, During white-cap formation mo-
re of the soluble organic material was involved in the
sea salt particle formation,

203 - l-l»oa

Duce, ReAs, Jo.GeQuinn, Ch.E, Olney, S.R. Piotrowicz,

Enrichment of heavy metals and organic compounds in the
surface microlayer of Narrangassett Bay,Rhode Island,
Science, 176: 161-163

Concentrations of lead, iron, nickel, copper, fatty acids,
hydrocarbons, and chlorinated hydrocarbons are enriched
from 1,5 to 50 times in the top 1.0 to 1.5 um layer of
Narrangasett Bay water relative to the bulk water 20 cn
below the surface., The metal enrichment was observed in
the particulate of organic fraction,Pollutants present

in the surface microlayer of the coastal zone may easily
be introduced into the atmosphere,

204 - 1.8 185
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Duce, K.4., ana A,H. Woodcock, 1971

Difference in chemical composition of atmospheric sea

salt particles produced in the surf zone and on the open
sea in Hawaii, Tellus 14: 427-435
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Previous chemical analyses showed zhat onli cloud droplets
formed on large nuclei of m = 10-12 to 10- hg coalesce

to forme raindrops in the orographic clouds. The authors
proved this hypothesis showing that concentrations of air-
borne particles (salts), cloud droplets and raindrops are
in accordgnce,It fiems clear that “giant" sea-salt nuclei
(of 107° to 10™'*g) are not, after all, essential to

: tge 3ceretional growth of raindrops in Hawaii orographic
i clouds,
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Duce, ReA., A.H,%Woodcock, and J,L.Mayers, 1967

Variation of ion ratios with size among particles in
tropical oceanic air, Tellus, 19: 369-379

ey
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High iodine-to-chloride ratio of sea-salt particles com-
parad with sea water and positive correlation with bin-

ding of organic substances containing iodine on small
nuclei was found,

204 - 2.8
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pufour, L., and R, Defay, 1953

Etude thermodynamique de la pression de saturation par
rapport a une gouttelette en suspension dans lfatmosph¥-
re, Publ, Inst. Roy. Meteorol, Belge.,Ser.B., 9: 20 p.

Derived are general formulas for the embryonal growth
of a mixed nucleus, which is composed of a soluble and

insoluble substance, As aspecial case the growth of so-
dium chloride nucleus is treated.
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Dufour, Lo, and R. Def&)’, 1953

Sur la formation des germes de condensation et de soli-
gificatégn autour d'un noyau solide insoluble, Tellus,
: 293~301

Discussion of the formation of germes of water drops

and ice crystals based on the knowledge of deposition
(condensation) coefficient is presented,

Dunham, S.B., 1960

Detection of photochemical oxidation of sulphur dioxide
by condensation nuclei techniques, Nature, 188: 51-52

The author suggests that the measurement of AN concen=-
tration can be used to determine very small reaction
rates of gases, He refers to a simple calculation by
Lacsen of the coagulation rate which shows that for con-
tinental aerosols the accretion rate has a maximum(si-
milar to the radon products deposition) below O.,1 um
radius, That means the particles produced by gas reac-

tions (e.g. photooxydation of S0,), should velong to
this size range,

Tolf = 1,7 = 2,1
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Durbin, W.G., 1959

Some aircraft observations of the vertical and horizontal
distributions of chloride particles, Geofis.Pura e Appl.
Le: 11

During 7 flights over the Canal Lamanche in 1959 was
found: The total nuclei concentration was several units
per cm~>, Compared with Schmidt there were lower concen-
trations of particles with R < 1,0 um apd larger concen-
trations of particles with R > 1,0 um, Enrichment of the
air below the cloud base on salt nuclei was found, The

nuclei concentration decreased relatively steeply with
the altitude,
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Durbin, W.G., and G,D, White, 1961

Measurement of the vertical distribution of atmospheric
chloride particles, Tellus, 13: 260-275

Sea-salt giant particles measured over the sea were cap~
tured on sensitized gelatin sheets and evaluated for dif-
ferent sizes according to the impactor stage, The data
show the decreasing concentration of nuclei with height
and the slope was in accordance with the exponential law,
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Easter, R,C,, and P, Hobbs, 1974

The formation of sulfates and the enhancement of cloud
condensation nuclei in cloud, J.Atmos. Sci.,31; 1586~
1594

Calculation of the production rate cf the (NHg) 50, ae-
rosol inside of the cloud explains the generatign f the-
se nuclel during evaporation of cloud drop in the air
which contained SO, and NH3. The Scott-Hobbs mechanism
might be active, bﬁt the rate is lower, Greater impor-

tance is assigned to the presence of NH3 than SO2 in
this process,

2,2

Elder,J,C,, HeJo.Ettinger, and R.Y,Nelson, 1974

Chamber studies of visbility-reducing aerosols, Atmos, LEn-
viron, 8: 1035-1048

Light.scattering coefficients for ceveral aerosols as a
functlgn of the particulate mass concentration were deter-
mined in the laboratory, The results are interpreted in

terms of the light scattering and visibility measurements
in the polluted atmosphere,

302 - 306

Eldridge, B.G.,, 1957

Measurement of cloud drop-size distributions, J.Meteor,
1h: 55-59

Optical method to measure the drop-size distribution in
clouds is suggested, Method goes down to 05 t5 1,0 um
radius, Concentrations from several to many thcusands
mainly in the range of particles smaller than 3 um were
weasured, Bimodal distribution measured o=n Mt.Washington
vas fougd. Secgnd pgak &t 5 to 8 um radius and concentra-
tion 10™ to 10~ cm™’, Important for visibility measure-
ments in clouds, It is not proven that the large number
of small droplets are identical with the nonactivated but
grown nuclei,
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Elliott, W.P., and R, Egami, 1975
CCN measurements over the ocean, J,Atmos.Sci. 32:371-37L

Measurements were performed over Pacitic Ocean ( 50 km
upwind of Oregon coast) 5 m above the sea surface, Ther-
mal diffusion chamber was similar to that of Squires
and Twomey(1966). Salt particles were determined by pas-
sing the air through milliporefilters ( and identifying
the particles according to Rossknecht et ai, 1973).
Values in eq, N= CSK were C (30 to 510) and k <0435
to 0.83).The bulk of CCN measured near the sea surface
are not chlorides,

265 = L2

A i AP A7 - BN el =

=Zlliott, %,P,, F.L.Ramsey, and R.,Johnston, 1974

Particle concentrarions over the oceans, J.Rech,Atmos,,

8: 939-945

2,500 AN measurements were made on board an oceanographi-
cal research vessel Glomar Challenger with the Gardner
counter over the Pacific, Indian ocean, the Mediterranean,
Caribbean and Gulf of Mexico, Closg to the continents the
concentrations surpassed 1,000 cm™’ and far from the main-
land the concentrations were around 300 cm~3, The particle .
sizeg gollow the log-normal distribution with a dispersion ;
s UeDe
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Ellison, J. Mek, 1954

Light scattering by polydisperse dust clouds, The physics
of particle size analysis, J,Appl.Physics, 66-71

-

For forward scattering the relative values of the contri-
butions of particles ¢f all dimensions have been calcula-
ted as a function of their diame¢ter, Two different approxi-
mate formulas for the angular distribution of the lighkt
scattered by spheres have been used: (1) that of Rayleigh
and Gans, and (2) Kichhoff diffiaction by ospague circular
discse.
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Elterman, L., 1968

UV, visible, and air attenuation for altitudes to 50 km,
1948, AFCRL-68-0153, Environmental Research Papers, Noe
285, April

Attenuation model for UV, visible and IR was deduced in
1964, New data are based on scattering (molecules and ac-
rosols) and ozone auvsorntion, Seven sets of aerosol measu-
remernts are compared and a profile of aerosol attenuation
coefficient vs, altitude is developed.Attenuation coeffi-
cients and optical thickness due to molecular, aerosol

and ozone attenuation are computed and tabulated, The ta-
bles permit calculations, including horizontal, vertical
and slant-path transmissions at kilometer intervals to an
§lgitude of 50 knm,

Elterman, L,, 1970

Relationship between vertical attenuation and surface me-~
teorological range, Appl,Optics, 9: 1804-1810

The author defines the limits of a haze regime., An examina-
tion of the haze regime, used in the sense of diminished
surface mateorological range, shows that the lower and up-
per limits can be compared with the visitility ranges 1.2
km and 15 km, respectively, The calculated relationship be-
tween surface haze and vertical attennation is based on
elght meteorological ranges and on the calculation of ver-
tical attenuation parameters,

346

Friks:on, é., 1959

The early circulation of chioride and sulfur in nature:
Meteorological, geochemical and pedological implications,
Part I,, Teilus, 11: 375-403

Using a Jifferent size distribution than Junge's one

the author calculated the total sea-salt content in a
colunn of air from the available data and for ditierent
locations: Hawaii - 11.,2; Caribbean - 7,2; Florida - 6.8
acd Central USA -~ 5,0 mg/m2, The assumption of the mean
settling rate of salt particles of 0.7 cm/sec (which cor-
responds to the mean particle radius of 5 um) leads to a
mean aerosol residence time of 8 days.

Note: Apparently too high altitude (S5km) of settling
salt aeroscl was asgsumed,

102 - 2.2 - l+.2
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Eriksson, E,, 1960

E
B
€

i
X

The yearly circulation of chlorideand sulfur in nature:

Meteorological, geochemical and pedological implications,
Part II., Tellus 12: 63-109

The author claims that different arts of impaction are

the dominant factor for sea salt deposition over Scandi-

navia which is in its majority covered with forests.Also,

the proximity of the sea and the humid climate contribu-

te to the high concentration found on the ground, The

direct uptake of gases by the soil. should also be consi- .
dered, However, it seems that the release and absorption

of sulfur containing gases (SOa) at the earths surface
are nearly equal,
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Zschelbach, G., 1973

Conputations of the influence of aerosols on the atmosphe-
ric radiation balance in the visible spectrum, Cont.itmos,
Phys. 46: 249-261

“ne author calculates solar radiant fluxes in an atmosphe-
re containing aerosols, ilunerical solution of the complete
equation of radiative transfer includes polarization effects,
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Facy, L., 1951
Embruns et noyaux de condensation.J,Sci.Meteor,3: 62-068

Salt solution droplets with masses from 10-18 to 10-1h g,
do crystallize at relat., humidity < 70% and emit several

hundred of minute crystals which act as effective con-
densation nuclei,

23

Faraponova, GeP., 1965

Relation of transparency of the free atmosphere to certain
meteorological characteristics, Izve AN USSR, Atmos. and
Ocean,Phys, Ser, 1: 607

The ralationship between the aerosol component of the
coefficient of extinction ( A = O.44 um) and the state
of the atmosphere is studied, A change of atmospheric
transparency during the 24 hours period was found, The ro-
le of humidity and temperature inversion is stressed in
the study of the dependence of the extinction coefficient
on height,

346

Farlow, N,H., 1956

A physicochemical system for water aerosol measurement,
Jo Colloid Sci, 11: 184-191

Need for durable precislon collecting surface for water
aerosols led to development of a 35 mm film sensitive to
distilled water and sea water fog droplets in the size
range % to 100 um, The film is polyvinylalcohol containe
ing AghOz and Hfoa coated on a substrate of cellulose ace-
tate filim. Developing process includes UV-light, Droplets

with the content as small as 0,02% of NaCl can be distine
guished from pure water,

5,13 93

i )

. r Y ey epe—— vy Ly o x
o - N o T e o ) L ke T N S o s
B a st o PR A PNy | TV LTV o, PN R e it PR e T i TR G e
B i SR e R s R LAY A £E e L = ARt s P,

Y

R U
di T TR Ty A A € AP0 Ton FRA AT o 5 2 1 YA TSI ot Lot 2ty 7 D00




o T T g WA St I

- g -2 ry D giTe s b
.,‘:" I ~ wﬂ:\ e
RO e

PR P s m s i

[y

o

Fenn; R.¥W.,

196G

Measurement of the concentration and size distribution
of particulates in the arctic air of Greenlarnd, U.S.

Army SignalResearch and Development iaboratory, USASRDL,
Tech,Rep, 2097: 1-14

In Gresnland the concentrabtion of AN were often bellcw

the 1imit of detectability by AN countar (about 20 cm'3)o

Fenn, ReWey 1966

Correlation between etmospheric backscattering and meteo-
rological range, Appl.Optics, 5: 293~295

‘The relation between the backscatter intensity and the vi-

sual range (extincticn coefficient) is studied. The various

parameters causing the chunges in visibility ( eege parti-
cle number, size distribution) result in different back-
scatter conditions., Different combination of these parame-~
ters might lead to the same final effect. For this reason
it becomes clear that such a relation cannot be a uniquse
one and several possible explanations lead to the observed

visibility range.

346
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Findeisen, W., 1944

Wasserdampf MAber_shttigungen bel der Wolkenentstehun

éinternal report of the Wolkenforschungstelle d, RWD),
rague

One of the first models describimg the evolution of salt

aerosol into a cloud drop spectirum, The author assuvmed
two updraft velocities ( 5 &

: gd 10 m/sec) and the concen-
tration of 100 nuclei per cm”’, Two different kinds of
nuclei were assumed according to their activity. The
droplet coagulation was neglected,Main results: The maxi-
mal supersaturation in the cloud is roportiona} to the
3/4 power of the updrafi velocity ang to tne(-1/2)power
?fgthe auclei concentration,

§94

Ny Cma e e

e gty e e
. - LEL Y IR TR L
|3 AT P ¥ [ 3 dpaiiiamadin

R urs L I e e s PT-

R o

W ar o s v LT Y

LA et i PRSI~ TS

ﬁw&)&nxm;mxmwmm\ Y




Fischer, K., 1970
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Bestimmung cer dAbsorption von sichtbarer Strahlung durch
Aerosolpartikeln, Beitr,Phys.Atmos, 43: 244-254

T Sy

‘The order of megnitude of the imsginary part of the_com-
plex incex of refraction has been determined as 10~2, The
collected particles show with a good approximation grey ab-
corption, The imaginary part of the index of refraction is
a function of the humidity. Aerosol particles were collec-
ted with a jet impactor, Scattered radiation on the aero-

i sol particles was measured up to the angle of 420,

- 3.5 - 3.3

ol et L

Fisher, K., 1971

Bestimrung der Absorption von sicht harer Strahlung durch
Aerosolpartikeln, Beitr.Phys.Atm. 43: 244254

The author describes the method for calculating the imagi-
nary parcv of the complex refractive index, The experimen-

tal approach to the problem and some results of measure-
ments are described,

363

T TR

Fischer, K., 1976

The optical constants of atmospheric aerosol particles in
the 7.5 ~ 12 um spectral region, Tellus 13: 266-274

Thin films of atmospheric aerosol particles have been col-
lected by an automatic jet impactor and used for the de-
duction of the real and imaginary part of the mean complex
refractive index of aerosol particles in the 7,5 - 12 um
spectral region, A dispersion analysis of the measured IR-
spectra of absorption of the particle film was performed.
i theoretical relationship was found between the optical
constants of the films and those of the aerosol particles.
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Fischer, K., and G, H¥nel 1672

Bestiminung physikalischer Eigenschaften atmosph¥rischer
Aerosolteilchen @ber dem Atlantik, "Meteor" Forsch, =-
Erg. B, 8: 59-62

During a cruise of "Meteor" aerosol samples have been
taken with an impactor and the following parsmeters
measured: the imaglnary and real part of the index of
refraction, the aerosol density and relative humidity,
The mean density and the mean complex index of refrac-
tion have been found to decrease with increasing humidi-
ty. Around 75 % occurred an hysteresis effect which was
strongly dependent upon aerosol composition. An error
analysis of the procedures is attached,

3¢5

Fitzgerald, J.W., 1970

Non-steady-state supersaturations in thermal diffusion
chambers, J,Atm,Sci,, 27: 70-72

finalysis of the non-steady state in the diffusion chamber
leads to the conclusion that when the incoming air sample
is saturated and colder than the top plate the basic as~
sumption (Squires, Twoney, 1966) that the maximum supersa-
turation will be attained at the center of the chamber, .
does not hold, 'le have to analyze the non steady case show- :
ing that after approx. 0,3 sec in the center of the cham- :

ber will the supersaturation three times outnumber that
expected,

56

L LR )

Fitzgerald, J.W., 1970

ket mvrr b Al el o

A re-examination of the classical theory of the growth
of a population of cloud droplets by condensation,
Conf, on Cloud Physics, Ft, Collins, Colo. Auge.,lll-1l1l2

Calculation of the cloud drop size evolution in a warm
cloud has been performed, As a basis an improved classi-
cal droplet growth model has been used and different
forms of nuclei supersaturation spectra applied, such

as Twomey's model for continental aerosol and Jiusto's
model deduced from the measurements on Hawailan Islands,

The calculated cloud drop spectra are close to to those
observed in nature.
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Fitzgerald, J.W., 1974

Effect of aerosol tomposition on cloud droplet size di-
stribution: A numerical Study, J.Atmos.Sci.31:1358-1367

Numerical one dimensional model was used for the calcu-
lation of droplet size distribution in dependence of

the amount of soluble substance (NH;)pSO, in the nu-
cleus, This amount is different for gontinental and ma-
ritime air. The effect of mixed nuclei is, however in-
significant compared with pure salt nuclei and also *the
size dependent amount of a soluble substance. The calcu-

lated droplet spectra are in reasonable agreement with
nature,

*

Fitzgerald, Jetlay 1977

Bffect of relative humidity on aerosol distribu?ion,and
visibility: Mcdeling studies, Proc.Conf, oOn Op?lcal/Sub-
rillimeter Atmos. Propagation. Office of the Dir.Defense
Res, & Engin. 155-164

Approximate formulas for scluble and partly soluble parti-
cles were derived to describe their ggowth at different re-
lative humidity. Combined with the formula for a_dgy aero-
sol size distribution the effect of relative humicdity on
visibility was calculated, Comparison with the measure-
ments in fogs yielded good agreement.
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Fitzgerald, J.W.,, and R.E. Ruskin, 1977

A marine aerosol Model for the North Atlantic, submitted
for publication ( NRL, Washington D.C.)

Discussed are the measurements by Jaenicke et al,(1971),
and Meszaros and Vissy (1974): In the size range above
r = 0,1 um the maritime aerosol is composed of a back-
ground aerosol of continental origin and a sea salt com-
ponent, Sea salt nuclei predominate above 1 um radius,
Generally, the concentration of continental background
aerosol between 0,3 and 1,0 um does not exceed the con-
centration of sea salt particles of this size.(NH,)2S04
is a principal constituent in the size range of 0,1 ~
1.0 um radius, Lovett?!s measurements in the North At-
lantic (1975) support the Junge's distribution,
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f Foitzik, L., 1938

Uber ¢ie Tichtdurchllssigkeit der stark getriibten AtmosvnH-

re¢ im sicatbaren OSpektralbereich, 'iss,.ibhandl,reichsanmt
‘etterdienst, :l0.5, 21lpn.

[T

reatise on visibility in polluted atmosvhere includes
iscussion 2bout the influence of humicity. .t humici-
s below 95 particles of 21) sizes grow fairly uniforn-
50 that their rize distribution <does not change ruch,
ove 95 werticles of zll sizes ¢o not grow unifornly,
rger rerticuletes grow facter, Just »rior tc the onset
tog formztion, one shoud expect a sudden change in vi-
Dility, The obecervation supports this theoretical con-~
usion,
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Forster, H., 1940

"Studie Uber Kondensationskerne', Promotionsarbeit,
Eidgenbssische Technische Hochschule, ZuUrich,pp. 1-163

The investigation of the possible sources of Aitken
nuclei and of their function in the atmosphere, Inclu-
des a survey about AN studies before the World War II,
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Fournier d'Albe, E.M., 1951

i ALY

Sur les embruns marins, Bull,Inst,Oceanog. no.995, 1-7

i

The author measured the size distribution of giant salt
nuc. -1 over the Bay of Monaco. He fopnd a change in the
slope of the pﬁrticle size distribution aroupd the par-

ticle size 10~%g at wind velocity of 9 msec™t(similar to
Moore ané Mason),
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Fournier d'Albe, E.,M., 1955

e e -y

: Giant hygroscopic nuclei in the atmosphere and their ro-
P le in the formation of rain and hail. Arch.Meteor.Geophys.
- Biokl., 8.(A), 216-228

Lo The author measured in Pakistan at three stations sea
Lo salt nuclei by a method described by Wocdcock and Gif~
P ford (1949). Near the sea (Karachi) he found giant salt
: nuclel ig the concentration range between 8/m2 (winter)
to 700/m” (during,monsoon);_at Hyderabad (100 km from
the sea) from 4/m3 to 200/m>,

L2

MR e R O I et A O LR B B

Frank,E.,R,, J.P., Lodge, and A, Goetz, 1972

Experim-ntal sea salt profiles, J.Geophys.Res., 77:
5147-5151

| There is no substantial difference between the number

t of particles collected at an altitude 1 and 15 m above
the ocean ( Santa Barbara, Catalina Islands), Mean dia-

meter of chloride particles was 2 um, Concetrations ran-

ged over a wide span from a few thousands to a few mil-

lions of particles per cubic meter, Sulfuric acid and

sulfates were predominant,

TR AN
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2e5 = 244 - 442

I Friedl¥nder, S,K., 1960

Similarity considerations for the particle size spectrum
g zggahggagulating, sedinenting aerosol, J.Meteor, 17:

Size distribution is explained as an interaction of co-
agulation and sedimentation., He assumes that the upper
end of the size spectrum tends to approach a quasistati-
onary state into which matter enters by coagulation from
the Altken range and from which matter is lost by sedi-
mentation at the same rate, The calculated distribution
curve is not in disagreement with the observation.
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Friedlander, S.K., and G.M. Hidy, 1969

New concepts in aerosol size spectrum theory, Proc. 7th
Int,.Conf,Condens,Ice Nuclei, Prague-Vienna, 1969, Acade-
mia, Prague, 21-25

‘lhen coagulation controls the evolution of the size dis-

tribution of particulates, the distribution of aged dis-

persions approaches an asymptotic form, independent of

the initiel distribution. This asymptotic distribution )
is completely determined by the particle volume, total

number of particles per unit volume of gas and the vo-

lume fraction of dispersed phase, The authors show that

in the case of tobaco smoke and atmoespheric aergsol with

5-31.0 um "self preserving'distribudion is justified,

Fuchs, N,A., 1969

Recent progress in the theory of transfer processes in
asgrosols at intermediate values of Knudsen number,

Proc, of the 7th Int, Conf, Cond. Ice Nuclei, Prague-
Vienna, Prague, 10-16

Transfer at intermediate Kn values can be solved only
on basis of Bolitzmann kinetic equation, The author de-
scribes mainly the work by Brock and Willis and the sim-
plification leading to the linearization of the kinetic
equation, The calculated rate of drop evaporation is
compared with the model by Sahni and Carcignani and Pa-~
gani. An application for momentum transfer and Brownian

coagulation and comparison with few experimental data
are mentioned,

- 102 - 109

Fymat, A.L., 1974

Determination of the complex refractive index and size
distribution parameters of clouds and aerosols, Rep. of

Proc, IAMAP -~ TUGG Assembly, lMelbourne, IAMAP Publ, No.,lb5a,
Toronto, 83

The author discusses the results of numerical experiments
aimed at demonstrating the capabilities of the author's
I'inimization Search Method in retrieving the complex
index of refraction and the model parameters of typical
size distributions from scattering measurements, Exemples
include the calculation of the real refractive index of a
single particle and of monodisperse aerosol and of the

complex refractive index of terrestrial and Venusian
aerosol, 100
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Grertrer, H., 1947

P The transmission of infrared in cloudy atmosphere, ¥aVORD,
' Bep. 429, US Gov. Print,CGfifice.

The treatice on atmospheric IR radiatiovs is divided into

three main spheres: &) attenuation of light in an atmosphe-
re free of cloud and fog elcments (scatiering by permanent
gases, water vapor molecules, small particulatss and szelec-
tive absorption by permanent gases and water vayor); B} et~
tenuation of light in foz {theory of lisht scattering and

absorpticn, transmissivity in natural enc artificial fogs);
C) attenuation of light in rain.
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3.2 ~ 3ab = 3,6

Gal, 3., 1976

Particulate cloud diagnostics with optical measurements
(mathematical model), Lockheed Palo Alto Research Labora-
tory, LMSC-DS502379, April

Characteristics of the radiation scattered by a unit volu-
me of atmosphere, containing suspended particulates de~
pends on two asrosol properties: 1) Properties that appe-
ar as parameter in the Mie theory: relat. index of refrac-
tion, particle size and size distribution, 2) Properties
that involve an approximation, such as the shape of the
particle, orientation relative to the scattering plane,
ané optical depth, i.e. single or multiple scattering.
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Gal, G., 1976

P e

Particulate diagnostics with optical measurements, Lock-
heed Palo Alto Research Laboratory, LMSC-D506 765, lork-
shop on remote sensing of marine boundary layer, 9 August,
. Vvail, Colc,

Loz far b

Various efforts of Lockheed Palo Alto Research Laboratory ,
include: A diagnostic method to obtain the particle zize :
distribution and index of refraction., Extinction of iie ‘
theory in order to describe the scattering from polydisper-

sions, chaff optimization, particulate diagnostics via
matrix inversion technicues,
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Garrett, W.D., 1967

The organic chemical composition of the ocean surface,
Deap~-5ea Res. lhi: 221-227

Samples of the sea water were collected from the Atlgntic.
Pacific ocean, Guli of Lower California, Gulf of HMexico,
Ray of Panama in order to determine surface-active, chlo-
roform~-coluble components in the cgea surface. Analysis
was made with aid of gas chromatography. The major cons-
tituents found in the samples were: fatty esters,; free
fatty acids, fatty alcchols; hydrocarbons,The distribu-
tion of fatty acids and alcohols varies according to me-
teorological and cceanographic conditions,

2.8

Garrett, ¥.D., 1974

The surface activity of petroleum and its influence on
the spreading and weathering of oil films at sea,
J.Rech.Atmos; 8 : 555-562

Due to the spreading of petroleum over a large surface
area the test fracticn of surface active substances
and vola.. . substances is transported into the atmos-
phere by evaporation., The residues at the sea surface
become progressively enriched in less volatile compounds
which contain oxygen, nitrogen and sulfur. This conclu-
sion has been supported by laboratory film balance mea-

surements of a series of crude 0il aad petroieum pro-
ducts,

1.8

Garrett, W,D., C.0, Timmons, N.L.Jarvis, and R.E.Kagari-
se, 1963

Constitution and surface chemical properties of sea
slicks, Part I, - Bay of Panama., NRL Rep. 5925, 16 pp.,
U.Se Naval Res, Lab,, Wash. D.C,

Most of the samples revealed the presence of fatty acids,
esters, alcohols and hydrocarbons, Under zero surface
presgure about 0,7 ug of surfactant covered an area of

1 cm<,
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Gebhart, J., &nd C, Roth, 1973

Particle sizing by means of small angle scattering in the
light beam of a mercury lamp, in "Aerosole in Physik, Medi-
2in und Technik", Jahreskongress d, GAF, 4l-4l4

The authors analyse the function of an optical zerosol spec-
trometer, The main elements of a high resolution instrument
are a suitable calibration curve and the aerodynamic focu-
sing ¢of the aeroscl flow, It 18 not favorable to cover the
vhole size range from 0,05 to about 5 um with one instru-
ment, %elow the wavelenght of the light used laser ilumina-
tion 1s to be preferred, Above the wavelenght small angle
scatiering in white light is recommended,

57

Georgievskiy, Y.S., and G,V. Rozenberg, 1973

Humidity as a factor in aercsol variablility, Atmos,
Oceanic Pnysics, 9: 66~71

The influence of relative humidity on the transformati-

on of atmospheric aerosols is studied on the basits of

the variation of the scattering coefficient over the

spectrum, This influence becomes important even at

ReHe= 20-30%, The properties of condensation nuclei are

the dominant factor, The submicron particle fraction of

the aerosol is responzible for the turbidity of the at- :
mosphere in the visible range, The coarse fraction con- ! X
tributes to the turbidity at higher wavelenghs ( A > ;
1.5 um) and higher relative humidity ( R.H, = 80-85%).

362

Georgii, HoW., 1959 :

SiwanrT e

Neue Untersuchungen #ber den Zusammenhang zwischen at-
mosphérischen Gefrierkernen und Kondensationskernen,
Geotis.Purae Appl, #2: 62-72

EAE R

Study of the relationship bstweer ice nuclei ard aero-
sol siz2 spectra: The giant particles provide the ice

nuclei which become active at the highest temperatures,
Activation temperature decreases with decreasing parti-
cle size and is about -3C°C for Aitker nuclel, One can

conclude that most active ice nuclei sre ainmeral parti-
cles from the soil,
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Georgii, H.W., 1965

P I I AT

Y LR Y

Untersuchungen fiber Ausregnen und Auswaschen atmosph¥ri-

scher Spurenstoffe durch Wolken und Niederschlag, BRer.
Deutsch, ‘Wetterd, 14, No., 100

A general picture of the mechanism ¢f rain out and wash
out is presented, Cenclusions from the theoretical studies

are applied for the explanation of the measurements per-
iormed in the atmosphere,

Vav g

1.2 - l’l}

Gecrgii, H.i. 3 1-975

Recent research on atmospheric cloud nuclei, Proceedings

of the 8th Int.Conf, on Lucleation, Leaingrad, 1973, Gi-
drometeoizdat, Moscow, 398-403

An analysis of the role of nuclei in cloud forming proces-
ses 1s presented, Spectra of cloud nuclei for different
maritime conditions show different concentrations at con-
stant supersaturation due to a different contribution of
admixed continental background aerosol (Junge). 50% of nu-
clei above the ocean surface are sea salts and their num-
ber decreases strongly with altitude. Mixed nature of ae-
rosols prevails. The increase ir cloud nuclei concentra-

: tion could lead to a decreased efficiency of rairn formati-
: on,

2.1 -~ 2,2

wiie -

Georgii, H,'i,, 1975

Grossriumige Untersuchung maritimer und stratosphlrischer
ferosole, in "Aerosole in Haturwissenschaft, ledizin und

:

¥

£

3

#

2 Technik,.Chemie der Umweltaerosole', Jahreskongress der
: G.F, p. 16-21

5.

¥

¢

sacxgroun” aerosol cver the ocean nas the following festu-
res, Cnly up to 2 km avove the ocean surface sne can find
the szlt rarticles. Sulfate bearing particies represent ire
majority of the paﬁticle content between the size rznges
r=2x10-2 zn¢ 1x10~% um, lost of the particuiates revezl th:
composition (i'H )230 and the surplus of sulfates in mari-
time aerosol coﬁ areﬁ with the sulfate content of sea water

amounts to 5 or 6 times, Tuis surplus is malnly confined to
the particle size range 0.l <r < 1.0 um,

4.2 - 4,1 104
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Georgii, He.W., and G.Gravenhorst, 1972

Untersuchungen zur Konstitution des Aerosols Uber dem At-
i Jantischen Ozean, Meteor, Rundschau, 25: 180-181

Ocean during the cruise of the research vessel “Meteor"
<hov clearly tha%: 1) the ocean surface is not the main

The measurements of the sulfate aerosols over the Atlantic }
source of maritime aerosol, 2) the sea salt aerosol repre- ‘-
{

T P+ en vk NS BLET

sents only a small portion of the total aerosol content,
Sea salts are confined to the planetary boundary layer (up
to 2 km altitude), 3) the sulfate aerosol and the insolubl-
particles represent the ma jority of the maritime aerosol in
the radius range between 0,2 and 1,0 um,

Ll-oa - 1¢l+

-

Georgii, h.W., and A,L, Metnieks, 1958

An investigation into the properties of atmospheric free-
zing nuclei and sea~salt nuclei under maritime conditions
at the west coast of Ireland, Geofis.pura e appl. 41l: 159

"Stufen~-Konimeter' measurements at the Island Valentia
1958, A good response between wind velocity and ruclei
concentration similar to Schmidt's data, has been found,
but not so strongly expressed, '

1—{-02 - 2.5 - 2.9

Georgii, HeW., und E. Weber, 1960

The chemical composition of individual roinfulls, Teche
Nuie, Contrect AF6L (052)-249, PP 1-28, Hir Force Caum-
hridge Research Center, Bedford, Mgssachusetts

Found that concentration of several constitusnts in
rainwater is roughly twice as high in rainfalls after

a dry period or at least 3 days than in rainfalls after
a dry period of less thap 12 hours . The largest varia-
tion of particle amount (per unit of volume of rain)
was found in the case of very light rain (B< 1 mm) due
to the possible evaporation of drops.
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Gerber,H.,E,, W.A,Hoppel, and T.A.Vojciechowski, 1977

Experimental verification of the theoretical relationship

between size and critical supersaturation of salt nuclei,
JoitmoseSci,, 34: 1836-1841

& polydisperse aerosol of NaCl and (NH,).SO, salt parti-
cles was passed through or a Goetz cen%rifuée or through

a2 mobility analyzer into the therm2l gradient cloud cham-
ber, The threshold suversaturation for activating nuclei
was recorced, The critical supersaturation found for near

ly monodisperse aerosols agreeded well with the theoreti-
cal calculation,

t

1.5

Gerhard, E.R,, and H,F, Johnstone, 1975

Photochemical oxidation of sulfur dioxide in air,
Ind.Eng.Chem, 47: 972-976

SO0, is oxidized in bright sunlight at a rate of 0.1 to
0,2% per hour, forming H2S0, droplets when traces of
water are present, A concentraticn of 10 ug/m> of SOp
would yield about 0,03 ug/m> of H2SO4 per hour which

corresponds to the following rates og particle produc-

tion: r = 5 x10-3 u 1 x 102/ cm3 hr
r=1x1l0-2u 1 x 104/ cmd hr
r=3%z10-2u 3 x 102/ cm? hr

However, several other processes complicate a simple mo=~
del (e.,gs primary clusters formation),

2.1

Giddings,".P., and M,B,Baker, 1977

Sources and effects of monolayers on atmospheric water
c¢roplets, J.Atmos,Sci., 34: 1957-1964

Survey on the influence of surface active substances on
the transport of vapor molecules towards a water droplet
is presented, A simple model is applied for calculating
the grcwth rate ¢f cozced droplets., It shows that the pri-
mary effect of surfactant is to decrease the steady-state
portion of the droplet growth rate, 4 kinetic mechanism
is proposed to describe the effect of a monolayer on the
droplet growth and on the deposition coefficient,
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Gillette, D,A,, and Blifford J.H.,, 1971
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i

Composition of tropospheric aerosols as a function of al-
titude, J.Atmos, Sci, 28: 1199-1210

T e

A serie of flights were performeZ in order to measure the
aerosol concentration over Nebraska, California and Paci-
fic Ocean up to 10 km altitude with a three-stage impac-
tor. Chemical analyses were made by means of X-ray tech-
nioues, The concentrations of Cl1, S, K, Ca and Ti decreas-
ed rapidly from the ground up to 1 km and then remained

. . almost constant up to 10 km, Low Cl concentration indica-
| tes a small sea salt contribution to the aerosol composi~

tion at higher altitudes, Mass median diameters of parti-
cles wiere = 0,3 unm,

27

T T e

Goetz, A., 1960

Ursprung, Verhalten und Bestimmung der Submikronen -
~Aerosole des Smogs, Staub, 20: 303-308

Organic material on aerosols collected in Los Angeles
retards or prevents the evaporation or condensation.

A description of the experiments which illuminate the
nature of the substances involved are described,

1.8
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Goetz, Ao, 1965

The constlitution of aerocolloidal particulates above oce-
an surface, Proc, Int., Conf, Cloud Phys, Tokyo-Sapporo,

L2

gt

PREp

The author states that because a natural organic film
would concentrate at the surface of an evaporating 4rop,

it might stabilize sea fogs at low humidities and create
a2 rather permaneni haze,
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Goetz, A,, 1957

An instrument for the quantitative separation and size-cla-
ssification of air-borne particulate matter down to 0,2
micron.,, Geofis, Pure e Applic, 3%6: 49-69

The author discusses the theory of aerosol deposition in
a centrifuge, The factors determinimg the particle beha-
vior are: Radius and angular velocity of the helical chan-
nel, radial with of one channel, and relesiive velocity be-
tween air and channel, Individual parzm..ters are analyzed
and related to the described model of « cent:'ifuge which

was calibrated with five monodisperse aerosois, ranging
between 1,19 and 0,19 um,

505 il 1.92

Goetz, A,, and 0.,Klejnot, 1971

New methods for studying photochemical formation of aero-
colloidal matter in the ambient atmosphere, Proc, 7th Int,
Conf, Cond, Ice Nuclei, Prague-Vienna, 1969, Academia,
Prague, Supl, Vol, 139-140

Using an UV~ irradiation cascade the influencr of radiati-~
on nuclei formation of HC was studied : In clean air rre-
dominantly the larger molecules ( < Crs) contribute to <vhe
aerosol formation, and among these thg unsaturated (ole~
fins) are much more reactive than the aliphatic and aroma-
tic (cyclic), The presence of moisture, traces cf S0, and/
or NH3 have a large effect in the reaction itself,

1.8

Goetz, A., and O. Preining, 1960

The aerosol spectrometer and its applicaticn 10 nuclear
condensation studies, In "Physics of precipitation®, Mo~
nograph, 5, NAS-NRC Nc.?746, Am.Geophys.Union, Washing-
ton, D.C., 164-182

The authors collected natural aerosols in forests and
mountains, and in desert in the western part of the
USA with an aercsol spectrometer over the radius range
of 6,09 -~ 0.5 um. A repeated evaluation of the samples
after time intervals of days showed that the smallest
particles apparently decréased in size and /or in num~

ber, This can be explained by the slow evaperation of
volatile organic substances,
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Goldsmith, P,, HeJ. Delafield and L.C. Cox, 1961

Measurement of the deposition of submicron particles in
gradients of vapour pressure and of the efficiency of
this mechanism in the capture of particulate matter by
¢loud droplets in nature, Paper pres, at the Int, Sympo-
sium on Condensation Nuclei, Heidelberg, Geofis, pura e

The measurements have been performed with the aerosol
deposition on a growing droplet under a vapor gradient
G ?mb/cm) for aerosol size between 0,03 and 0,1 um, The
deposition velocity v=2x10~4 G (cm/sec), Conclusion
has been made that the Facy effect is quite unimportant
for rainout,.

1.2

Goodman, J.K., 1976

The microstructure of Cslifornia coastal fog and stratus;
Rep. No. 76-09, Dep, of Meteorology, San Jose State Uni-
versity, San Jose, Sep.

Measurements on the 250m-TV-tower enabled an analysis of
the microstructure of the California fogs. The mean drop
diameter w%s 4,5 to 8.3 um, Droplet concentration: 120

to 260 em™”, LWC; ( %_of the true values) from 5¢3%10~3
g/m3 to 6,07x10~2 g/m3, Nuclei_concentration: AN 2,000/cm3
in the}inversion and 1,200 ¢m™” on another day. CCN:
N=20CS%£, k= 0,5; Cvaried from 385 to 1238,
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Goodman, J.K,, and A, Miller, 1976

Mass transport across a temperature inversion, Dep. of
Meteorology, San Jose State Univ,, San Jose, Repe No. =
76=-10 tiov,

Transport of particulates trough the temperature inversi-
on was Observed:1l) The concentration of trace elements

in aerosols increased above the inversion base, 2) When
the inversion is not extremaly intense, the diurnal vari-
ations of the nuclei concentration above and below the
inversion base are well correlated, 3) The concetration
of sea salt nuclei cues not decrease with height above
the inversion than it does below,

: 109
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Gorham, E, ’ 1958

The influence and the importance of daily water condi-
tions in the supply of chloride, sulfate and other ions
to fresh water from atmospheric precipitations,
Phil,Trans.Roy.Soc, London, B 241: 147-178

With increasing amount of precipitation there is a des
crease in the concetration of sulfates, nitrates and
chloridgs The slope can be approximated by a power
law h-Oe3 ( h is the precipitation amount), Steep de=~
crease of Cl' concetrations measured as a function of
the distance from the seashore, was observed,

o3

Goroch, A.K., 1977

Comparison of aerosol. growth relationships, (private com-
munication) February, pp. 9.

Particle growth factor (ratio of the mass of the “wet" par-
ticle to that of dry one) was calculated as a function of
relative humidity from Fitzgerald's, Katz's, Well's et al.,
Bernhardt and Streete's and Hidnel's formulas and potted in
a diagram, Large discrepancies exist between individual
formulas, Relati~ely good agreement exists between the mo-.
dels by HHnel, Fitzgerald and Wells et al, at humidities
larger than 80%, Hysteresis effect might overshadow any
change in relative humidity 40% < R.H. < 100%.

1.5 - 3.1

Grabovskii, R.I., 1956

Atmosfernye iadra kondensatsii, (Atmospheric Condensation
Huclei), Gidromet.Izd., Leningrad

The monograph treats the condensation nuclei function in
the atmosphere, different methods of nuclei measurement
eod summarizes the results of measurements of AN and of
clouc¢ condensation nuclei. It contains many references on

Russian investigations in the domain of condensation nu-
ci i prior to 1955,

| 110
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Graedel, T,.E,, 1974

PP AR Nt

Channel width determination and electronic pulse proces-

sing losses in optical particle counters, J.Aerosol Sci,
5: 125-131

Serious inaccuracies and limitations can originate in op- -
tical particle counters as a result of pulse height analy-
{ sise, It is shown that the mean particle size recorded on
the several pulse height analyzer channels vary with the

shape of the size distribution curve of the aerosol being
measured,
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Grams,G.W,,I.H,Blifford,Jr.,D.A.Gillette, and P,.B,Russell,
1974

Complex index of refraction of airborne soil particles,
JeAppl.Meteor’', 13: 459-471

The angular variation of the intensity of light scattered
from a collimated beam by airborne soil particles and the
size distribution of the particles were measured simulta-
neously 1.5 m above the ground, These measurements gave an
estimate of the complex index of refraction, From the mi-
croscopic analysis a value of the real part of the refrac-
tive index was determined (1.,525) which is representative

for airdorne soil particles, The upper limit of the imegi-
nary part was determined to be 0,005.

345
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Grant, L0 P} 1971

Report on the Seconé¢ International ‘Jorkshop on Condensati-
V.

on and Ice MNuclei, Dept.Atmos.Sci. Colorado State Univ,,
Fort Cellins, pve. 149

i
The report includes the description of the facility and ;
aerosol generating techniques used during the workshop at
Fort Collins, The comparison and description of indivi- z
: dual counters (AN, CCN, and IN) is attached, |
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Gravenhorst,G,, and J.Muller, 1977

Mags distribution of aerosol components over the North At-
lantic, Vol., of Abstr. 9th Int.Conf.on Atmos.Aerosols, Cond.
and Ice Nuclei, Galway, 151

Impactcr sampling has been performed over the North Atlan-
tic and the different behavior of metal components and con-
stituents (SO% NH,, H ) shown, Half of the sulfate and
practically a l’amm%nium did not originate in sea salt, Me-
tal components were separated into insoluble and soluble

part and the potential influence of Sahara dust was investi-
gated.

l.4

Green, %.D,, 1972

Maritime and mixed maritime-continental aerosols along

the coast of southern California, J.Geophys.Res. 77:
51525150 ? Py /

Tpe study of the aerosol nature during onshore winds (day
time) and offshore winds (night), The main attention has
beel. paid to the interaction between oxides of nitrogen
and sodium chloride particles,Results: Large scale mixing
of NO, fom continental air with reactions between salt
particles and the gas is postulated. More than 90% of

the particles sampled contained salt if they were in th.
range 5,5 to 7,0 um, :

1+02 - 101}

Greenfield, S.M., 1957

Rain scavenging of radioactive particulate matter from
the atmosphere, J.Meteorol, 1l4: 115-125

Considering only the Brownian coagulation and the micro-
turbulence the author found that a minimum in the rate

of “"wet" removal is in particle radius between 0,05
and O,1 um,
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Grosch, M., 1975

Elementaranalyse von atmosphdrischen Aerosolen, in "Aero-
sols in Naturwissenschaft, Medizin und Technik, Chemie
der Umweltaerosole", Jahreskongress der GAF, 82-85

Aerosol samples were taken on Schleicher & Schill filter

for neutron activation measurements over the North Atlan-
tic, in Frankfurt and in the Alps. Over the North Atlan-

tic the concentration ( in ug/m>) was as follows: H 0.002
7n 0.,05; CL 3.6; Na Z.2; Fe 0.2; K 0,28; Br 0,01; Mn 0,23
and Cr 0.07. Na, Cl, K and Mn concentrations over the

sea were much higher than at Frankfurt and were confined

to larger particulates,

2oy - ko2

Gucker, FoTe, 1949

Determination of concenitration and size of particulate mat-
ter by.light scattering and sonic techniques, Proc,First
Nat, Air Pollution Symp., Pasadena, 14-25

Description of different methods (photoelectronic, electro-

?Eatic and sonic) for particle counting are discussed brie-
Yo

5.3 - 507 - 5015
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Gucker, F,T,, 1956

Aerosol particle counters, Proc, of the 11l-t il
Waste Conf,, 284~312, May’ e 1l-th Industrial

Extensive description of the following methods is presen-
ted: 1) collecting the particles on sgitable slideg ang
counting them, 2) particle counting by means of: a) elec~
tyostatlc cdeposition, b) light scattering, c¢) visual coun-
ting, d) photographic counting, e) photoelectronic coun-
ting (Gucker), f) aerosoloscope (Fisher, Katz),

5¢3 =~ 5.7 - 5.15 113
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Gucker, F,T.,, and D,G,Rose,

1954

A photoelectronic instrument for counting and sizing aero=~

30) particles, The physics of particle size analysis,
JeipplePhys, 138~143

The instrument collects light scattered between 1° and 24°
in forward directions and focuses it upon a photomultiplier

tubs, Pulses are magnified and counted, Instrument counts
pai cicle down to 0,17 um radius,

Gumprecht, R.0., and C,M, Sliepcewich,

1951

¢
Tables of Light Scattering Functions for Spherical Par-
! ticles, Ing.Res.Inst., Univ, of liichigan, 574p.

PO X Yt Jae

v -

in extension of the.tsbles pudblished by lat.Bureau of
i StanCards, 1949, The present tables sxtend the calcula-
tions up to 60 um diameter of particles,
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Hale, G,lM., and M,R,Querry, 1973
Optical constants of water in the 200 nm to 200 um wave-
length region, Appl. Optics, 12: 555-563

EZxtinction coefficients for water at 25°C were calculated
through a broad spectral region by using the available data
of optical refraction of water for the region 200 nm to
200 um.,’

305 - 30#

Harris, F.S.,Jr., and M,P,McCormick, 1974

Scattering properties of an aerosol combining differing re-
fractive indices and size distributions, in "Aerosole in
Naturwissenschaft, Medizin und Technik", Jahreskongress
GAF, p. 149-154

Models with a wide var®~*y of complex refractive indices
nave been used and co: .d with the actually measured par-
ticle size distributio. The combination of the Junge's
distribution with the Deirmendjian type was used, It was
convenient to devide a size distribution initially into

six log-nornal components, The authors conclude that an ap-
propriate selection of size distribution and of complex re-

fractive index enable to simulate the behavior of aerosols
in nature,

342

herrison, ., J. ferbert, and .,P. aggoner, 1972

E@e—theory computations of lidar anc¢ nephelometric scatte-
ring nareneters for povier law aerosols, Appl. Cptics, 11:
2880-28E5

The ratio of lidar backscatter to nephelometric total scat-
tering cross section have been computed for Junge's aero-
501 particle size distribution., Various parameters of size
distributions, indices of refraction, ard of inhomcgeneity
of the scetitering particles were assumed, Conclusion:Choo-
sing suit~ble parameters one carn obtain an agreement bet~
ween cenputed and observed backscatter ratios., The differen-
tial scattering provlen briefly is discugssed,
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Hasenclever, D, 1954

Bestimmung des Feinstaubgehsl. ~ Luft; eine Ubersicht

tber Messgertite und Messverfah Chamie-Ingenieur-Tech-
nik, 26: 180-187

The author discusses approx. 30 & “ferent instruments

(mainly classical) which are us2d 1.. a narrow size dis.
tribution of aerosols,

502 - 503 - SoL} - 507

Haugton, H,G., 1932

The size and size distribution of fog particles,
Physics, 2: 467-475

5¢2

- R

H¥nel, G., 1968

The real vart of the mean complex refractive index and the

mean density of samples of atmoegpheric aerosol particles,
Tellus, 20: 371-379

The author describes the procedure enabling him to measu-
re the mean complex refractive index and the mean density
of aerosol particles, A theoretical model has been esta-

vlished to determins these parameters at different environ-
mental conditions,

— -
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Hdnel, G.,

1971

New results concerning the dependence of visibility on re-
lative humidity and their significance in a model for vi-
sibility forcast., Contrib,Atmos,Phys, L4: 137-167

The author analyzes conditions of deducing a realistic
model for visibility predic*ion, The methodclogy of the
measurement of the complex index of refraction is cutlined
and some preliminary results communicated,

3:6 - 305

Hdnel, G., 1976

The properties of atmospheric aerosol particles as
functions of the relative humidity at thermodynamic
equilibrium with the surrounding moist air, 73-188

in the " Advances in Geophysics, Vol, 19, Academic
Press, New York, by Landberg, H.E., and J, von Mieg-
hem,

The subject of this very detailed study of the depen-
dence of size, density and mean refractive index om the
relative humidity, The difference between ias growth of
an individual particle and of a sample of aerosol (col-
lected in an impactor) is described analytically and
the possible errors discussed in details, The experi-
mental-results and calculations of the extinction, scat-
tering and absorption coefficient are applied for at-
mospherig optics (e.g.visual range).

105 - 10
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Hlnel,G,, and R, Jiugi, 1976

Eine Ukonomische MBherungsformel fUr den Absorptionskoef-
fizienten atmosphdrischer Aerosolteilchen, in "Aerosole

in Haturwissenschaft, lMedizin und Technik",Bericht der
L,Tagung der GAF, 172-176

An approximate formula for the coerficient of absorption
is deduced, which cces not deviate more than * LO% of the
exact formula for the wave length ranges between 0,3 and
2,5 um and 9,25 to 12 um (at relative humiuities between

0% and 95%). The formula is independent of the particle
size distribution,

117
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Heintzenberg, J., 1974

On the determinatior of the in situ aerosol size distribu-
tion from measurements with a multi-wavelength integrating
nephelometer and optical particle counters, in "Aerosole
in Naturwissenschaft,Medizin und Technik, Jahreskongress
GAF, p. 170-185.

L-channel intergraiting neph2lometer (A = 0.451; 0.552;
0,701 and 0.875 um), Royco-225 porticle counter and G2 AN
counter were used to investigat: the particle distribution
from the optical parameters of the aerosol in situ, Through
a systematic variation of the parameters characterizing the
model of the size spectrum, the sirulated signals are mat-
ched to the measured data., Atmospheric size distribution
was simulated by several log-normal distributions., Several
examplzs of the measurement are presented,

302 - 306 - 102

-—

Heintzenberg, J., and ¥, Baker, 1976

Spherical particle populations: Approximate analytic rela-
tiouship between the size distribution parameters and in-
tegral opti:=al properties, Apuwl.Optics, 15: 1178-1181

The absorption and scattering efficiencies of spherical
particles in a certain size range can be approximsted by
a threeparameter formuia, 7ith thi. formula, 3 ralstion-
ship is develcped between cthe extinction, scattering, or
absorption ccefficients and the parameters of log-normal
size distribution of particulates, 'ie can approx. calcula-
te the optical coefficients from the mean radius, its
standard deviaticn and the totzl number concentration.

301 - 1.2

Hermann,J., and H.J. Eiberweiser, 1974

The influence of particle size in extinction measurements,
Staub, 34(5): 123-129

The influence of particle size distribution on the extinc-
tion mearurement by a photo-electric sensor was investiga-
ted, Jifferent kinds of tect aerosol were used (glasg, 1li-
me rtone, fly ashes and coal) and varied in a systematic
viay.
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Hess, V,F,, 1948

T T TR E B

On the concetration of condensation nuclel in the air o-

ver the Nortfh Atlantic, Terrestrial Magnetism Atmospheric
Elec, 53: 395-403 ’

PRE R R S ecr Ty

The author found % difference in AN counts over the wes-
tern (575-813 cm=3) and eastern part (478-50% cem=3) of
the.North Atlantic, This is apparently related to the pol~
lution comming with the prevailing air circulation,

bel

Hess, VeFe, 1951

Further determinations of the concentration of condensa~
tion nuclei in the air over the North Atlantic, J.Geophys.
Res, 56: 553%-556

New series of measurements ghowed higher AN counts in
' western part (1229-1512 cm~?) and lower in eastern (887-
462) part of the North Atlantic,

;“;‘3
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Heyder, Jey Co Roth, and W, Stahlhofen, 1971

A laser spectromster for size analysls of small airborne
particles, J.Aerosol Sci,, 2: 341-352

The particle size distribution in an aerosol is measured
by analyzing the light scattered by each particle in a
nearly forward direction, The particles are iliuminated
with a laser beam, the light scattered is collected by a
microscope objective and passed to a red sensitive photo-~
multiphier., The signal-to-~noise ratio of the spectrometer
makes it possible to measure particles down to 0.1 u in
diameter, This sensitivity was obtained by focusing both
the laser beam and the aerosol beanm,
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Hill, T.L., 1950

Concerning the dependence of the surface energy and
surface tension of spherical drops and bubbles on ra-
diuse., J¢ Am, Chem, SocC., 72: 3923-3927

”
%
{
%
4

T T

TR,

The aproximate model used by Fowler to investigate
theoretically the surface energy and surface tension of
a plane liquid surface is extended to spherical drops
and bubbles, assuming liquid incompressibility, It is
possible to derive an expression for the correction of
the plane surface tension for curvature, which predicts
that the surface tension decreases with radius, The mag-
nitude of this effect is small,
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Hindman, E.E., 1977

- —— RIS

Aerosol particle workshop in a coastal environment, Bull,
Amer.,Met,Society 58: 592-595

At the top of Trinidad Head, Calif, in July 1976 was orga-
nized a workshop the aim of which was to measure AN and
CCN, Instrumentation used: Gardner and Enviroment - One
counter, cond, nucleus counters, el, aerosol analyzer, Roy-
co 202, 225, and 245, Climet 208, Part., Meas, System's, ac~
tive scattering aerosol spectrometer, class, scattering
spectrometer, array probe (Knollenberg)., Element. composi-~
tion of particles was also determined, Good response of al-
most all counters has been found.
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Hindman II.,E.E., and O.E.R, Heimdahl, 1977

Submicron haze droplets and their influence on visibility
in fog, Preprints-Sixth Conf, on Inadvertant, and Planned

WVeather Modification, Oct,, Champain-Urbana, AMS, Boston, .
10-13

The authors determine from the recent optical particle
counter measurements, the contribution of the haze drop-
lets to the visibility in fog and the effect of haze drop-
lets on calculated man made visibility improvements in
fog. The measurements made in coastal region and in inlanc
as well show the haze drop contributions ranging between
7% and 60% (San Diego). In the case of post-Santa Ana fogs
at San Dilego the haze droplets might retard improvements

I e Rty -
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in visibility caused by injections of giant hygroscopic

nuclei,
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Hindman II, E«E., P.V.Hobbs, and L,F,Radke, 1977

Cloud condensation nucleus size distribution and their ef~
fects on cloud droplet size distributions, J.Atmos. Sci.,
34 951-956

An investigation into the importance of small, large and
giant CCN in the formation of cloud drops with d =30 um
in warm clouds over the Washington State was made, Cloud
droplet size distribution calculated from CCN measurements
shows a reasonable agreement with the cloud drop measure-
ment. Cloud droplets with d = 30 um were found only if lov
concentrations of small CCN (0.06 =< D £ 0,2 um) existed,

If high concentrations of small CCN were present, there we-

re very few large droplets, regardless of the concentrati-
on of giant CCN,

105 - lcl!-

Ho,W., GeM,Hidy, and R.M,Govan, 1974

Microwave measurements c¢f the liquid water content of ai-
mospheric aerosols, J.Appl.Meteor, 13: 871-879

A new method of the measurement of the dielectric constant
of atmospheric aerosols is discribecd.From these measure-
ments the free liguid water content of airborne particles
can be deduced, Measurements in the urban air in Southern
California are described, The liquid water content in aero-
sols (marine and urban aerosol) representsa significant

fraction of their masses in the relative humidity range be-
tween 40 and 75%.

3.6 - BOL} - 305

Hoang, Ch.T,, and J, Servant, 1974

Exemple d'un apport continental de quelques metaux dans
lt'aerosol au-decssus de 1¥Atlsntique Nord a la latitude
de 40°N. J.Rech.Atmos. 8: 791-~805

The aercsols were collected on beoard the ships over the
North 4tlantic Ocean, between lNew Founland and Portugue-
se coant. The say les were made on thg filter Delbag Mi-
crosorban.(éo Chs ? throug which 720 m” cf air were fil-
tered dgrlng one day. Te analysis was made by the neutron
activetion, The following concentrations were found:
10-20 nE/gQ for Al and Fe; Q.1 to 0.2 ng/m” for Mn;

m

0,01 ng rer Co, 0,06 n /?) for Cr, Total dust content
amounted from o,2 to 4 ugﬁm of air,
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HObbS. P.V, 3 1971

Simultaneous airborne measurements of cloud condensation
nuclei and sodium-containing particles over the ocean,

QuartoJo RMS, 97: 263"271

Aircraft CCN measurements with Therm,Grad,Diff,Chamber
(mostly at 0.5% supersatur.) werp made over Seatle and
adjacent Pacific Ocean area, Sodium containing particles
were measured with the flame photometer. chsconcentra-
tionwas over the ocean a few hundred per cm -, CCN decre-
ased between the surface and 1.5 km but remained constant
between 1.5 and 3,0 kr, CCN a few hundred feet above the
surf were not different from those over the open ocean.
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Hobbs,P.V., L.Radke, and E.BE,Hindman,II,, 1976

An integrated airborne particle-measuring facility and its
- preliminary use in atmospheric aerosol studies, J.Aerosol
. Sci., 7: 195-211

A description of an integrated airborne system for the air-
craft aerosol characteristics measurement is presented,

The system covers the particle sizeérange §rom 9.01 to 30
um and concentration range from 10™° to 10/ c¢m -, Parti~
cles from 5 to 100 um are collected by impaction and their
water solubility is determined in the laboratory., Samples
collected over the Pacific Ocean show clearly the predomi-
nant role of NaCl particles in the giant and large nuclei
range,

O AN B T

502 - 506 = 507

Hedkinson, JeRe, 1966

Particle sizing by means of the forward scattering lobe,
Appl.Optics, 5: 839-844

The argular distribution of the intensity of scattered
| Tight in the mein lobe of the diffraction pattern of a
particle chanr strongly with size, but is larzely inde-
pendent of its .efractive index. A measurement of the ra-
ti0os between the scattered intensities at a pair of con-
venient angles within the lobe and at two different wave-
lengihs might give a useful information about the particle
sizes without knowing their refractive index,
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Hoffer, T,E., and A,R.W, Presley, 1971

Detection of chloride ions in a Klucel medium, J.Appl.Met,
10t 1346-1348

Some of the gelatins now available have high residual chlo-
ride content, One may use as a substitute a substance with
a trade name Kiucel by Hercules Inc, A suitable gel will be
preparsd, Haloes vecame visible when the Klucel medium is
exposed to light (after 3 - 15 min.). In the classical Lie-
segang method medium was sensitized with AgNOz to give

PH = 2,5, Klucel medium can withstand temperatures as high
as 34°C without distortion,

507 -

Hoffman, Ge.L., and R.A. Duce, 1972

Consideration of the chemical fractionation of alkali and
alkaline earth metals in the Hawaiian marine atmosphere,
Je. Geophys.Res, 77: 5161-516G

Filter samples were taken by Gelman Huricane air sampler
on Delbag Microsorban polystyrene filters (type 99/97).
Atomic absorption anclysis of Na, Mg, Ca, K, Sr showed
that there is no large-scale chemical fractionation of

Mg, Ca, K and Sr relative to Na in the Hawaiian Islands
atmosphere,

l.l} had l}.2

) Hoffman G.L,, ReA. Duce, and E,J, Hoffman, 1972

Trace metals in the Hawalian marine atmosvhere, J,Geodhys.

Res, 77: 5322-5329

On 20 m tower on Oahu Island, Hawaii were made 200 atmos-
heric-varticulate samvle analyses by atomic absorption

for V., Al, Mn), Most of the metals were of continental
crustal material,
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Hosan, A. WQ [ 1968 ' <

Experiments with Aitken counters in maritime atmosphere,
JeRech.Atmose., L4: 53-57

.

% On a light house in Oregon (Yaquina) and on board the

b ship in Atlantic Ocean AN measurements were performed

i with the Gardner and GE Aitken nuclei counter, A medi-
1 an concentgation of AN over the North Atlantic was 520

z nuclei cm>”, At Yaquina the concentrations were in mean
: 1100 ncm™>, Land-sea breeze effect caused large variati=-
H - on of nuclei concentration, Along the seashore of the

: | East of the USA a strong influence of air pollution on

: the AN counts was found,

4,1

Hogan, Au7., 1976

: Physical Properties of the Atmospheric Aerosol, ASRC-SUMNY,
; : Scotia, Sepe Dpe 168 '

ferosol concentrations vere measured with photoelectric ae-
rosol detector, calibrated against a reference Pollak coun-
ter, Measurements were performed over the oceans and conti-
nents as well, At some sites aerial investigations suppor-
ted surface measurements, Over the seas aerosol concentra-
tions are regulated by high pressure areas, monsoons and
over tempera%e oceanic regions the counts ranged from 300
to 500 AN/cm”,

Lol

Y} vav\:‘-ﬁ}%?\?mmwrwkv'ﬂw P
- hedid

Hogan, A.V., 1976

Aeroscls of the Trzde Wind Region, J.Appl.Meteor, :
611619 ) G500 delppletioteors, 15

Several instruments were used for the measurement of the
concentration of maritime aerosol on the north shore of
Qahu: GE counter, Gardmsr counter, photographic AN counter
with high sensitivity. Light scattering instrument were
also vsed to determine the concentration o larger parti-
culates, In mean,concentrations of 260 cm~>_were found,
but variations over the range 30 to 40O cm"3 occured,
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Hogan, A.V., 1977

Meteorological variation of maritime aerosols, Vol, of

Abstr, 9-th Int, Conf, on Atmos, Aerosols, Cond. and Ice
Nuclei, Galvay, 152

A survey on the AN measurements from ships at sea, islands,
mountains and polar regions is made and some conclusions
about the sources and sinks of the tropospheric aerosol
nade, The Icelandic low pressure region, the area Pole~
vard of the Antarctic convergence and the Trade W%nd Regi-
¢ on are characterized by concentrations of 300 ca™ and

H lower, No secular variation of the AN ncentrations over
) the North Atlantic Oceen has been founc .

bod

Hogan,A.'ley JeMeBishop, AJL.iymer, B,Y,Harlow, J.C.Klepper,
and G,Lupo, 1967

Aitken nuclei observations over the North Atlantic Ocean,
JeAppl.Meteor, 6: 726-727

Systematic measurements of Al were performed over the
North Atlantic Ocean, between latitude 30 and 40 N, The ]
observations of 1966 were made six times per day withghe !
Gardner counter. The median concentration-gas 520 cm”
with 16% of observations less than 250 cm™,

Lol

n“

Hogan,A.W., V.A,Mohnen, and V,J, Schaefer, 1973

apa ke st ne w

Comment on "QOceanic aerosol levels dedvced from measure-

ments of the electrical conductivity of the atmosphere,"
Je Atmos.?ci,, 30, 1455-1460

e S e Dn TN

The distribution of AN concentrations over the North Atlan-
: tic is plotted in a chart which shows how the eastern part

;

of the USA pollu:es the North Atlantic, Close to the sea- %

shore AN concentrations range up to several thousands per 7

: cm~5, Far over the ocean the AN background concentration %
‘ amounts to several hudred per cm=3, %
| 125 |2
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Hopr2l, W.A,, and J.W.Fitzgerald, 1976

Measurement of CCN spectra at low supersaturations in
relation to fog formation off the coast of Nova Scotia,
Proc, of the Sympos, on Radiation in the Atmosphere,

Garmisch-Partenkirchen, 1976, Scieace Press, Princeton,
N.J. '} 62“61-*-

The measurement of CCH at very low supersaturations with
Thermal Gradient Diffusion Cloud Chamber and ¥ith Laktinov
Chamber are discussed, A unicue relationship between the
equilibrium size at saturation and the critical supersa-

turation independent of the fraction of the soluble mate-~
rial has been found,

546

Hoppel,W.,A., HoeE.Gerber, and T,A.Wojciechowski, 1977

Measurement of the relationship between size and critical
supersaturation for natural aerosols and salt nuclei, Vol.

of Abstr. 9th Int.Conf, on Atmos.Aerosols, Cond, and Ice
Nuciei, Galway, 75

An experiment «#ith monodisperse NaCl and (NH,),SO, parti-
cles and the relationship between particle siz€ and criti-
cal supersaturation is described, Goetz centrifuge was i1~
sed in order to eliminate large multiply-charged particles
transmitted by the mobility analyzer, Discrepencies betwe-
en the previous measurements by other authors were found,

Similar measurements have been performed onboard the ship
over the ocean,

1.5

Hoppel,Wene, and T.A.Vojciechowski, 1976

Accuracy limitations on CCN measurement$s with thermal gra-
dient diffusion chambers, J.Appl.Meteor. 15: 107-112

The authors analyzed the function of thermal gradient dif-
fusion cloud chambers and found not well-defined plateau

(wvhen the number of CCN is plotted as a function of time),
and a discrepancy batween CCN counts obtained by instanta-

neous photography and the time-exposure method, The latter
nethod is recomrzended for application.
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Hoppel, W.a,, 1975

[

Growth of condensation nuclej by heteromolecular condensa-
tion, J,Rech,Atmos, 9: 167-180

A model for the growth of atmospheric CN by simultaneous
addition of water vapor and H

250, vapor (formed from 50,
and Has) indicates that B SOﬁ sofution will condense on

the growth time of small AN in-

n the tropo-

sphere, NH reduces the nucleation barrier of gas-to-par-

ticle conv rsion,
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1.5

Hoppel, VoA, and Dinger J,E., 1973

Production of cloud nuclei by ultraviolet radiation,
J4Atmos,Sci, 302 331-334

Experiments were performed both in the lab

oratory and
from the airplane with Pollak. and En

vironment 6ne coun-

mal grad, diffusion
chamber.nﬁive heated quarz tubes permitte
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Hoppel, W.a,, JeE,Dinger, and R,EB.Ruskin, 1973

Vertical profiles of CCN at various

£eographical locati-
ons, J.Atmos.Sci., 30: 1410-1420

Aircraft measurements up to 3,5 km (2f1ights up to 10,5
km) over Arizona, Central Pacific, Alaska and Floriga
vwere made, Air was introduced through five quartz tubes
; heated to different temperature into a therm, diffusion
¢ Chamber, At lpy altitude over continental areas 10 X mo-
re CCN were found than in maritime air, The oceanic and

i arctic profiles indicate a downward movement of CCN with
- the possible source in the upper tro
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Horne, Re.A,, 1969
Marine Chemistry, Interscience, New York, pp.568

The monograph deals with the main subjects of marine che-
mistry such as composition of sea water with a special
attention paid to the top most layer of the .cean, The se-
varation of ions in the surface microlayer,

4 lelp - 248

fgorvath, H,, and G, Presle, 1975

DJer #influss cer Farbe auf die Sichtweite in "Aerosole
: in Haturwissenechaft, Medizin und Technik, Chemie der
S Unireltaerosole®, Jahreskongress, cer GAF, 86-89

The visibility is influenced by the amount of light scat-
tered and by the extinction of light in the atmosphere
containing verticulates, Because the extinction caused by
z certain kin¢ of aerosol particles and also the sensiti-
vity of the human eye depend on the wave length of light,
the simple Koschmieder relationship for the'meteorologi-
cal range" has to be corrected, The author describes ex-

neriments in a tanlk filled viith hydrosol which enabled
him to establish this correction,

346
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HOY, ReDe, 1974

The calculation of infrared radiative cooling rates inclu-

¢ing the effects of water aerosols, IAMAP-TUGG Assembly,
i‘elbourne, IAMAP, Publ, No.l5, a, Toronto, 87

gated for various ranges of aerosol sizes, The Junge size
distribution is assumed, Aerosol particles with radii be-
tween 0.1 and 4,0 um appear to be most significant for
infrared radiation trarsfer, The radioactive transfer de-
pends partly on the slope of the size distribution curve
and on the aerosol somposition. At humidities greater than

70% a considerable part of aerosol can be represented by
water aerosol,

% 1 Absorption and scattering of infrared radiation is investi-
E
%
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Hsu, S,A., and T, Whelan III, 1976

Transport of atmospheric sea salt in coastal zone, Env,
Sci, & Techn, 10: 281-283

Studies on Padre Island (1972) and Barbados Islanrd 1973
are described, Measured wére: Ratio of Mg/Na and the di-
stribution of the total amount of salt particles im the
air, Air was bubbled through 250 ml of double-distilled

. water and then was determined Na, Mg by atomic absorpti-
on spectroscopy.The Tgnual production rate of sea salts
amounts to 1,1 x 10~ g/year.
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Ibrahim, M,F.K., and W,J,Megaw, 1977

Condensation on soluble and insolutle particles, Vol, of

Abstr,, 9th Int.Conf,on Atmos. Aerosols, Cond,,and Ice Nu-
clei, éalway, 38 ’ ’

The description of a simple cloud condensation nucleus
counter which can change from 100% R,H, to supersaturati-
on rather rapidly is presented, The preliminary results of
measurements agree well with theory, except for the case
of completely insoluble particles,

Self - 1.4 - 1,5

Irvine, W.M., and J.B.Pollack, 1968

Infrared optical properties of water and ice, Icarus,

8: 324-360

The authors measured absorption spectra of water, ice, am-
monium sulfate and of sea salt in the wave lengtﬁ range
1,0 um to 14,0 um, The absorption coefficient-wave length
curve for sea salt resembles to that of ammonium sulfate
except of the slight shifting of the peaks toward the
shorter wave lengths,

e A ———— B3 1

3;4 - 305

Isono, K. 1957 . -

On sea-salt nuclei in the atmosphere, Geofis.Pura
Appl, 36: 156164

Based on the chemical analysis of cloud elements the
author concludes that in cloud drops at the summit of
Japanese mountains 30% of nuclei were composed of salts.
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Isono, K., and Y, Ishizahsa, 1677

Sources and material composition cf atmospheric aerosols,
Vol,of Abstracts 9th Int.Conf.on Atmes,Aerosols,Cond, and
Tce Nuclel, Galway, 82

Aerosol particles were collected at different sites and
different altitudes ir Japan an over the neighboring seas.
The measurements showed that above 250C m only (NH S04,
(NH,.) ,Ca SO CaS0,,, ¥gSOy and silicates were pregeﬁt.
The*particld Ir S

details,

anspdrt in the atmosphere is discussed in j

#02 - 10@

Ito, T., 1977

Or the size distribution of aerosols in North Pacific air
mass, Vol,of Abstr, 9th Int.Conf, on Atmous.Aerosols, Cond.
and Ice Nuclei, Gaiway, 150

Concetration and size distributioa of marine aerosols in
the North Pacific have been measured, A diffusion battery
with an improved Pollak counter was used for determining
the sizé distribution of particles with radii between .
Jo002 and 0,2 um, A stroag correl: ticn with the origin of
the air mass has been found., Air wass coming from the main-
land showed concentratiins between 1,000 and 2,000 cm™” and
a narrow peak between 0,02 and 0,07 uwm radius,

BUMAIA b MR AT P s e e R
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bel - 1,2

) Ivlev, 1L.S., and S,I. Popova, 1973

The complex refractive indices of substances in the atmos-

pheric aerosol dispersed phase, Izv.Akad,lauk USS
. Ocean,Phys,, 9 : 1034-1043 ’ R, Atmos,

Eyaluate.the optical parameters of a model aerosol by assu-
ming a linear relationship between the optical conscants of

the particle bulk constituents and the particle surface che-
nical composition,
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Jacobs, VW,C.,, 1937

Ereliminary report on the study of atmospheric chlorides,
Men,Heath,Rev,US.Dep, \gric, 65: 147

4 hypothesis of chloride particle generation from bursting
bubbles on the sea surface is presented,

Tyt o v pR e R T I TR
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Jaenicke, R., 1974

Size distribution of condensation nuclei in the NE trade
regime of the African coast., J F.ch.Atmos, 8: 723-733.

A combination of special diffusion battery with the GE AH
counter _enabled to measure AN size distribution below

r = 10“6cm. The measurements of AN were made on the Island
of Sal ( 16944t N; 22957¢ W ), AN total concentrations
ranged from 450 to 1,200 cm™’, The aeroscl on the ground
yvas of maritime origin, at higher levels of continental
(Sahars dust), Two distinct maxima were found in the AN

size distributiog, one around 1077 cm radius and the ot~
! her zround 2xi0~° cm,

ol - 1,2

Jaenicke, R., 1975

Absolute, direkte und relative Kondensationskernzihler, in
"Aerosole in Naturwissenschaft, Medizin und Technik, Che-
mie der Umweltaerosole', Jahreskongress der GAF, 78-81

ACYSaE TRty

Comparison of the errors in particle counting by Schola
counter and by photographic nuclei counter is presented,
: Main attention is peid to the diffusional losses of nuclei,
g which could amount in the Scholz counter up to 12%, On the
other hand, the photographic counter suffers of on an "“in-
crease" in nuclei counts due to the air expansion by meanr

of a valve, The appropriateness of the words "absolute
counter" is discussed,
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Jaenicke,R,, 1977

The size distribution of Aitken nuclei in background aero-

sols, Vol.of Abstr, 9th Int.Conf, on Atmos.Aerosols,lond.&
Ice Nuclei, Galway, 131

The author describes a metlkod based on the use of diffusi-
on batteries and condensation nuclei counter in order to
establish the sizg distribution of AN with concentrations
as low as 200 cm - AN of all sizes between 0,001 um and
0.1 um have been found over the North Atlantic with three
isolated maxima.Their location seems to depend on the winc
velocity and atmospheric turbulent exchange.

}-'-.l - 102

Jaenicke, R., C.Junge, and H.J.Kanter, 1971

Messungen der Aerosolgr8ssenverteilung Wber dem Atlantik,
Meteor, Forschungsergebnisse, Reihe B, Nr,7, Verlag Born-
tr¥ger, Berlin, 1-54

The particle size distribution of atmogpheric'aerosol a-
long the 300W longitude in the passat wind region of the
Atlantic Ocean showed the presernce of the aerosol of con-
tinental origin. The mineral component of the aeyosol co=-
vers the size range between 0.3 and 20 um in radius and
increases the total aerosol concentration of one order .
of magnitude.

2.6 - 1.2

Jeck, R.K., 1076

Performance of che PM axlally scattering spectrometer pro-

be, NRL, Washington. pres, at the Asrosol Measurement Work-
shop, Univ.of Florila, March 24~20

Axially Scattering Spectrometer Probe (ASSP) has been ca=-
librated in the laboratory and flown onboard an aircraft,
The author investigated into several potential sources of
errors which might cause serious distortions of the size
distribution of particulates between the 0,5 to 40 um in
diameter. The problems encountered during the field measu-

rement are: electronics modul overheating, water in op-
tics, anisokinetic sampling etc,
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Jennings, S.G., 1977

The effect of particle size distribution and complex index
of refraction of atmospheric aerosols on the visual range,

Vol, of Abstracts 9th Int,Conf, on Atmos.Aerosols, Cond,
and Ice Niclei, Galway, 132

A study of the effect of particle size distribuvtion and
complex index of refraction on the visual range has been
made, The calculations were performed for A = 550 nm using
a generalized Mie scattering theory for particles log-nor-
mally distributed, It was found that the visual range is
insensitive to the imaginary index k over the range 0,001
<k < 0,3 for r, > 0,05 um, however,it decreases by a fac-

tor of 5 as the %eal index n is increased from 1.33 to 1.8
for 0.01's»rg-s O¢1 unm,

346 = 3,5 - 1,2

Juisto, J.E,, 1966

Maritime concentrations of condensation nuclei, J, Rech,

Found higher concentrations of AN on the top of an inver-
sion over the island Hawaii. Those anomalous counts were
approximately 400 cm™” in a layer of about 100 nm thicknegs.
Above and below this layer the counts were about 200 cm=>,

L}.l - 2.1

JitIstO, J.EQ’ 1967

Aerosol and cloud microphysics measurements in Hawaii,
Tellus, 19: 359-368

During the study of warm rain processes, microphysical pro-
perties of the clouds were invss&ggated. Hawaiian CCN spec-
trum is described by N = 53 s¥**°, If the particles would
be NaCl with "dry" radius ry, N(rp) = 2.5 rg0e?7, Diffe-
rences in the slopes of supersaturation-nucleus concentra-
tion spectra are related to the continental character of
the aerosol advancing over the island,

he2 = 1,5 134
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Jiusto, J.E.,, 1968

Droplet growth.on cloud nuclei, Proc,Int.Conf,on Cloud
Physics, Univ. of Toronto, 62-66

Droplig growth on NaCl nuc%ei of sizes between 0405 um

(10 =+2 g) and 4.8 um (10~7 g) has been calculated for
supersaturations of 3,0; 1,0; 0,1; 0,03; 0,01 and 0,00%,
NaCl particles can be activated at a supersaturation of
0,01% and grow during a short time into *he size of 1,2 :
um, At a supersaturation of 1% nonhygroscopic nuclei
can be activated and reach the radius of 8 um (from the
original 0,2 um) within 26 sec, Some conclusions have
been made for the fog dispersion with hygroscopic sub-

- stances,

1.9

Johnson, D.B., 1976

The relative importance of variations in CCN spectra and
updraft strength, J. Atmos.Sci., 33: 345-346

Twomey expression relating CCN spsctral parameters (C, k) i
and updraft speed U to the number of activated nuclei (N) :
in the base of a growing cloud is analyzed, The calculati- {
on shows the important meaning of the individual terms E|
and their relationship to cloud dynamics, f

1.5

Johnston, D,R,, and D.E., Burch, 1967 3

Attenuation by artificial fogs in the visible, near infra-
red, and far infrared, Appl,Cptics, 6: 1497

"y oA B s o des

adrp_rt

The attenuation coefficient ratios (o / & g 546) for ar-
tificial fogs have been measured at 345 um, In addition at
13.5; 10.0; 3,5; 1.0l and 0,436 um and acomparison was ma-
de between artificial and natural fogs. The authors con-
clude that their artificial fogs closely resemble natural
fogs. Artifial fogs are generated and allowed to dissipa~
te while attenuation measurements at several wavelengths

were measured. The green mercury arc line A= 0,546 um was
used as reference,
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Junge, CeE., 1935

Ubersdttigungsmessungen an atmosph¥rischen Kondensa~-
tionskernen, Gerlands Beltr.Geophys. 46: 108-i29

Experiments with different aerosols activated at a cri-
tical supersaturation in a spherical cloud chamber are
described. The supersaturation ( or undersaturation)

was maintained in the chamber by using different liquids
( with different vapor pressurﬂ{ at the bottom. It was
shown that several few percent of supersaturation can
activate most the atmospheric nuclei, and that the nu-
clei grow in agreement with Koehler's theory.

1.5

Junge, C.E., 1936

Zur Frage der Kerhwirksamkeit des Staubes, Meteorol. Z.,
5: 186-188

Not all active nuclei are hygroscopic. Each nucleus can
become at a sufficient humidity condensation nucieus,
Plhiysical~chemical properties of different kinds of nu-

c¢lei found in nature and generated in the laboratory
are discussed,

N A A DA A P SO K S2

1.5

Junge, C,E,, 1952

Die Konstitution des Atmosph¥rischen Aerosols,
Ann,Meteorol, 5: Suppl, 1=55

Nuclei growth curves show a hysteresis at lowering or
rising the relative humidity, Salt solution drops start
to crystallize around LO% R.H.during decreasing R,H,
Measurements of natural aeroscl over a wide range of
sizes igldicate a value of €= 1,3 for humidity change
from 60% to 95%. For pure droplets of salt solution’

€ = 1,8+ This means on increase in optical parameter
oy by a factor of 2,2 and 5,8 respectively,

o .~ =
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Junge, CsE, ' 1952

GesetzmMssigkeiten in der urBssenverteilung atmosphlri-
scher Aerosole Uber dem Kontinent, Ber,deutsch,Wetterd.

' US-Zone, 35: 261-277

Based on the extensive measurements the author concludes

that continental aerosols have an essentially coherent si-
oe distribution (not discrete groups of particles related

to the different measuring technique),
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Junge, C.Fo, 1952

Das Gr#ssenwachstum der Aitkenkerne: Ber,deut,Wetter~
dienstes US-Zone, 38: 264-267

An average growth curve for Aitken nuclei over Central
Europe shows, that continental aerosols are mixed par-
ticles which behave partly like droplets of a salt so-~
lution.Growth curves of individual natural giant parti-
cles show a great variety, which is to be expected for

more complex chemical composition of the larger aero-
sol particles,

2e1

Junge, C.y 1953

Die Rolle der Aerosole unc¢ der GasfSrmigen Be.mengungen

gerngét im Spurenstoffhaushalt der Troposph¥re, Tellus,

The individual processes determining the budget of impuri~
ties in the atmosphere are discussed, The particle concenw
traticn was calculated for éifferent sizes of nuclei and
for two relative humidities (95 and 40%). The “growth cha-
racteristic ratio" defined as the ratic of the particle
radii correspounding to these humidities is diffeient for
the continent {1.3) and for the oceanic site {1,3 or 1.8).
le sedimentation is considereds.

‘The influence on partic
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Junge. CeE,. 1955

The size distribution and aging of natural aerosol as
determined from electrical and optical data in the
atmosphere, J.Meteor, 12: 13-25

The diffusion metbod and mobility ion measurements
offer an information about particle size distribution
up to the radii of 0,1 um, To convert a mobility icn
rpectrum inte an aeprasol soontriem one needs to know
both the charege of varticles and their charged fracFlon
g as a function of particle radius,The time for reaching
5 g ionizatiog equilibrium is 0,5 hr for particles with .
b r = 3x10~¢ um, The measurements show that AN have their
¢ concentration maximum in the size range between 10~
and 10-5 cm,
1,2

Junge, C.EO ’ 1955

; | The vertical distribution of aerosols over the ocean.,
: ; Aptificial stimulation of rain, Proc,Conf.Phys. Cloud &
: Precipitation Particles, lst,Woods Hole, §9-96

Heither gravity nor condensation would be able to estab-
lish an eguilibrium between the upward transport of nuclei
and their elimination by the condensation process at cloud
level, It has been shovm theoretically that the observa-
tions of sea-~salt particles can be explained by the non-
steady-state colution of the equations, The most impor-
tant is apparently the removal of particulates by preci-
pitation rather than by sedimentation,

2e7
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Junge, C.E,, 1956
Recent investigations in air chemistry, Tellus, 126-139

i Two sgage impactor segarated paﬁticles from 8xlO"6 to
£ 8x1077 and from 8x10~> to 8x10~%*cm, Following ions and
£ gases were identified: NHY , NO§ , C1!, SO§, Na* and NHz,
NyO,, Ol,, SOp, Conclusions: NOz was concedtrated predomi-
nan%ly iff giant particles, Its amount decreased with in-

= creasing maritive influence, C1! was almost completely

g% confined to the giant particles. NH), was confined almost
3 ;f completely to iarge nuclei, SOhnot ﬁetocted in large par-

; ticles. Concentration of gases NHz, NxOy, SO2 are 10x hig-

b r than the corresponding particulate %atter.
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Junge, C.E, ’ 1957

Chemical analysis of aerosol varticles and of rgas traces
on the island of Hawaii, Tellus, 9: 528-537

The analysis of NHK y NO3, Cl', SO, ions was made at Hilo
Harbour, Hawaii., Two stage cascade impactors separated
particles into _two radiuﬁ ranges from 8x10™° to 8x10-5 cm.
and from 8x10=2 to 8x10~“ cm, The analyses were confined
to the substances soluble in distilled water, Results:

NO3 was concentrated predominantly in giant particles.Its
amount decreased with increasing maritime influence,

Junge, CoEe, 1960

Discussion remark, In "Physics of Precipitation", Mono-

graph No.5 NAS-NRC No, 746, pp 216-218, Amer, Geophys.
Unicn, Washington D,C.

One can explain satisfactorily the supersaturation spec-

tra by the known size distribution curve of atmospheric
particles,

1.5

Junge C.E., 1963

Air Chemistry and Radioactivity, Int., Geophysics Series,
Yols4, Acad., Press, New York, London

4 monograph dealing with all main problems of air chemis-
try with a special reference to marine atmosphere, On page
117-122 important features of atmospheric aerosols are
discussed and detailed analysis of the processes influenc-
ing the evolution of size distribution of variicles is ma-
des On pp, 141-146 the propagation of light in =z polluted
atmosphere ad the visibility measurements are described,

lol - 102 - 1.4 - 301 - 306
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Junge, C., 1971

The physical and chemical properties of atmospheric
aerosols and their relation to condensation processes,
Suppl.Vol,Proc, 7th Int.Conf,Cond.& Ice Nuclei, 1969,
Prague - Vienna, Academia., Prague, 31-51

Conclusions: r=> distribution is an approximation, best
realized i. polluted areas. The deviations can be expec~- -
ted in the case 2f one predominant svurce (sea spray).
The exponents in the supersaturation cloud nuclei spec-
tra formulas ( k= 1,0 for continental and k = 0.6 for
maritime air) provide useful informations on the parti-
cles with r < 0,1 um, However, it appears that the che-~
mical composition is only of secondary importance for
cloud drop growth compared with particle size,
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Junge, C.E.,, 1972

Our knowledge of the physical-chemistry of aerosols in

. the undisturbed marine environment, J.Geophys,Res. 77:
- 5183-5200

A survey avout the producticn and measurement of parti -
culates over the ocean is presented, The main peak in
the size distribution seems to be between r=0,01 and

Oel um over the continent and around r=0 .2 um over the
ocean, The smal}gst salt particles were observed fg
Woodcock (4x10-+< g) and by Durbin and White {10=1° g).
More of the smail particulates were observed by Dinger

(1970), Most of the NaCl particles are not produced by
bubble bursting.
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Junge, C,E,, and P.E, Gustafson, 1957

On the distribution of the sea salt over the United Sta-
tes and its removal by precipitation, Tellus, 9: 164-173

A simple model is appled in order to calculate the remo-
val of the aerosol by precipitation from the troposphere.
The aerosol is supposed to be distributed evenly in ihe |
troposphere and removed during the precipitation process.

From the fraction of the aerosol laft in the air after a
certain number 5f days, Lhe average residence time is cal-
culated, The simple model explains the steep gradient in
chloride concentration found in the coastal region.
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Junge, C., and R, Jaenicke, 1971

New results in background aerosols studies from the At-
lantic expedition of the R.V. Meteor, Spring 1969,
J. Aerosol Science, 2: 305-31lk,

Measurements from South America to Scotland were made with
Kanter and Royco counters and several impactors covering
the range from 0,00} to 100 um, Results: Background in AN
was approx. 600 c¢m~~?, Particles below r=0,0lum were found,
They are apparently continuously produced, Daily variati-~
ons of AN did not excede 10% of the average value and
photochemical processes seem not to influence the produc~

tion mechanism of AN, Particles larger than 20 um are pri-
marily soiuble,

4ol

Junge, Ch., and E, Mc Laren, 1971

Relationship of cloud nucleli spectra to aerosol size

%égtribution and composition, J, Atmos. Sci., 28: 382~

The nuclei size distribution is the most importantfactor
in determining the condensation process. Compositional
variations become important only for aerosols with very
low content ( < 10%) of soluble material or with very
unusual distributions of the scluble material through
the different slize ranges, The author discuss how useful
information can be obtained from the aercsol size diss

tributions and from the measurement of physical-chemical
properties of nuclei,

102 - 1.5
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Junge, C.%., E.Robinson and F,L.Ludwig, 1969

A study of aerosols in Pacific air masses, J.Appl.Meteor.

8: 340-347

In the fall of 1965 measurements vere made at Cape Blanco
and Crater Lake, Ore, Aerosol size distribution vas deter-
mined with a Royco particle counter ard with CN counters.
Cape Blanco data agree well with the sea-spray aerosol
measurement. Size distrib. at Crater Lake (2200.m) may be
characterized by Junge's distrib, with exponents between

3 and 4, The Goetz aerosol centrifuge vias used to collect
sulfur- and chloride containing particulates. The sea

salt was virtually absent above the level of 2 km, Analy-
sis of the size distrib, of chloride particles was made.
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Junge, C.E,, and T.G, Ryan, 1958

Study of the SO, oxidation in solution and its role in
atmospheric chemistry, Quart.J.Roy. Meteor. Soc. 84:
4,6-55

If sea-spray is exposed to SO,, oxidation will also occur
in the solution as long as the pH value of the droplet
does not decrease too much, Thus, oxidation can proceed
also in presence of sufficient amount of NHz and will be
enhanced by high relative humidities, Howev.., this pro-
cess does not provide a pH value sufficiently low to ac-
count for the observed gaseous chlorine component,
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Junge C,, and G, Scheich, 1971

Determination of the acid content of aerosol particles,,
Atmcspheric Envir, 5: 165-175

Sulfuric acid present in aerosol particles is identified
according the H® ion concentration (conductometric measure-~
ment) after dissolving all particles retained on the filter
Whatman #1 in 2x redestilled water, Whatman #1 filter is
supposed to ratain 98% water soluble particlge mags for

r 0.1 um particles, The flow rate was 2 m”7hr=+, While:
the free H' ion fraction is largely concentrated in AN ran-

: e T AT
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3 ge, the water soluble substance is more prevalent in the
% large particles,
; 502 - 104
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Junge, ",E,, and R,T, Werby, 1958

: The concetration of chloride, sodium, potassium, cal=-
: cium and sulfate in rain water over the United States,
JeMeteor,, 15: 417-425

. Measurements of the concentration of several chemical
2! substances in rain water are described, The data show
: the main features of the elements characterizing the
urban pollution and industrial activity such as calci-
um and sulfates, and of the chlorides which are suppo-
sed to be generated over the high sea and in coastal
regions, A steep gradient in chloride concentrations
close to the seashore is apparent,
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Kabanov,A.S., I.P.Mazin, and V,I.Smirnov, 1969

Influence of spatial inhomogenity of condensation nuclei
concontration on cloud drop-size distribution, Proc, 7th
Int.Conf.Cond.& Ice Nuclei, Prague-Vienna, 329332

’ authors try to explain the discrepancy between theore-
gggally deduceg spectga and those found in nature (much
broader) by assuming the inhomogeneity of condensation nuc- i
lei in the space, Monodisperse nuclei are initislly confi-~

ned to separated volumes, grow and exchange and reach a

certain level where they are measured (averaged over a

great number of isolated volumes). The authors succeded to

explain the broadening of size spectra found in nature.

L9

Kamiyama, K., and M, Moriguchi, 1953

Infra~red spectrometry of condensation nuclei, Papers in
Meteor., Geophys, %: 307-312

The authors describe a simple theory of the infrar2d spec-
trometry and its use for characterizing the growth of dif-
ferent nuclei into cloud drops, The experiments were per- i
formed in an expansion chamber into which the nuclei were ;
iriroduced, Two different wavelengths (1,307 and 1,216 um)
and the refractive index m=1.,33 were applied., An investi-

gation of the activity of Agl as condensation nuclei is
described,

32

Kassner, J.L,, J.C.Carstens, and L.B,Allen, 1968

Analysis of the heat and vapor propagation from the walls
of the Nolan ~Pollak and Gardner type condemsation nucleus
counters, J,Atm,Sci,, 25: 919-926

Theoretical analysis of the vapor and heat propagation from
the walls of a cylindrical container shows how important is
the geometry of the expansion chamber if reliable measure-~
nents of Aitken nucleil concentrations should be made. Some

criticism about the recently made measurements inside of a
Pollak - Nolan counter is expressed,
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Kassner,J.L.Jre, JeCeCarstens, M.A,Vietti, A.H.Biermann,
PeCoP,Yue, LoB,Allen, M.R,Eastburn, D.D,lioffman, H,A.Noble,
and D.L.Packwood, 1968:

Expansion cloud chamber technique for absolute Aitken nuc-
lei counting, Je.Rech.Atmos, 3: 45-51

The principles of a new expansicn chamber operating in a
similar way like Wilson chamber ahd enabling to count the
number of Aitken nuclei, are outlined, The cloud chamber
program and individual parts of the automatic measuremants
at different zupersaturation explain how the Aitken nuclei
spectra can be obtained,

Dol

Kasten, F., 1968

Der Einfluss der Aerosol-GrBssenverteilung und ihrer Ander-
ung mit der relativen Feuchte auf die Sichtweite, Beitr,
Phys,itmos, Ll: 33-51

The influence of the humidity on the change in aerosol si-~
ze spectrum due to the swelling of hygrosccpic particula-
tes has been calculated., This change in aerosol size spec-
trum causes changes in visibility, A model for the calcu-
lation of visibility is suggested,

Kasten, F,, 1969

Yisibility forecast in the phase of .
Tellus, 21: €31-635 pnase of precondensation,

A theoretica; analysis of the effect of the swelling of
eerosol particles due to the increasing humidity is pre-
sen?ed. A simple formula for the increase in mass of the
nuc.eus due to the moisture has been deduced. Based on the
formula for the swelling of atmospheric particulates a
corresponding change in visibility has been calculated,
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Katz U., and W,C.,Kocmond, 1973

An investigation of size-supersaturation relationship of
soluble condensation nuclei, J.Atmos.Sci.30: 160-165

Measurements performed during the 2nd Int,VWorkshop on Con-
densation and Ice Nuclei in Fort Collins (1970) indicated
discrepancies between the calculation of the size of a CN
at the critical supersaturation and the measurement, The
authors repeated the experiments and found that salt par-
ticles nucleating water at a given supersaturation had ra-
dii two to three times larger than the calculated ones,

105 - 506

Keating, J.H, » 1966

A Climatic Isovisic and Nephanalysis Atlas of the KNorth
Atlantic, North Pacific and Indian Oceans, The MITRE
Corporation, Bedford, Massachusetts, April

The study supports the optical environmental study con-
ducted by the MITRE, Corp. for the Haval Research Defen-
se Laboratory, The study includes a climatological ana-
lysis of visibility and total cloud cover for each of

the months of January, April, July, and October, The geo-
graphical areas were selected according to their signifi-
cance to naval operations,

346
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KEily, D.PQ’ and S.G.Millen, 1960

An airborne cloud-drop-size distribution meter. J.,Meteor,.
17: 349-356

An electrical method for the measurement of cloud drop-size

distribution is described and some preliminary results com-
municated.
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Ketseridis, G., 1975

Organische Komponenten des atmosphdrischen Aerosols, in
" Aerosols in Natur_wissenschaft, Medizin und Technik,
Chemie der Unweltaerosole",Jahreskongress der GAF,22-26

The desgription of the sampling of the air (2,000 to
4,000 m> air) through the glasefiber filters and the
evaluation of the samples is presented, The samples we-
re taken in Germany, in Ireland, at Cap Verde Islands
and during the cruise of the ship "Meteor", The conclu-
sion: The organic material is mainly injected into the
atmosphere over the continents, In mean the organic ma-
terial amounts to 10¥ of the total aerosol mass measu-
red over_the continent, The background concentration

( 1 um/m”> ) was found over the oceans,

1.8 - 2.8

%égntzler, Cefey AeBoirons, D.C,Blanchard,and A.H.oodcock,
b

Photograpnic investigation of the projection of droplets
by bubbles bursting at a water surface, Tellus, 6: 1-7
Detailed study of the bursting of bubble at the water sur-
face and emission of the ZJet drops with the aid of high
speed camera, The dropl=tz are zbout 10-13% of the corres-
ponding bubble size (diameter wetwean 3x10%2 and L,3x10-1
cm), The drops carry aa aporeciable electrical charge.

2e3
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Kikuchi, K., 1971

Coservations of cloud condensation nuclei at Syowa 3Station,
intarctica, J.leteor.Soc,Jap. L49: 376-383

Observations of cloud nuclei max, concentrations using a
chemical diffusion chamber are described, Rsporged meais
10%em™

concentrations are surprisingly high (8x3 at 1% su-
persaturation).
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Kikuchi, K., and S, Yaura,

1970

Observations of gigant sea-salt particles over the ocean

from Tokyo to Syowa station, Antarctica, J.of Meteor,Soc, :
Jape. 48: 377-380

lieasurements showed an imperfect correlation between wind
velocity and high nuclei concentrations, High counts were
observed around equator, southwards of Australia and more {
than 1,000 particles per liter were fOTTd near ice edge,
50% of particles were smaller than 107-+g, Close to the
vack ice area (6605, 390E) concentirations were very low :
(226 n/liter) and above the Antarctic continent 200 n/liter. !

The use of the Farlow's reagent for the identification
of chloride ions is descrited,

he2 - 2,5 - 2.9

King,/eDey and C,T.Maher, - 1976
The spatial distribution of salt particles at cloud le-
vels in Central 7Iueensland, Tellus, 28: 11l-23

Large hygroscopic particles in the mass range 0,5-200 uug H
were collected on an aircraft. The concentrations varied
insignificantly from the altitude 200 m to 1000 m, In ge-
neral, the mass distribution curves were similar to those
sampled on Hawaii, On a distance of 1100 km was reduced
the concentration of salt particles by a factor of five,

e ek Nt ATl A P B AT AW

4.1 - 207

.o~

1972

Measurements of ice nucleus and agsociated chloride parti-
cle concentrations at Mauna Loa Observatory, J.Appl.Meteor.
11: 684-687

Kline ’ DeBe )

i ip between ice crystal counts at an_expansign
52#?2?223¥2pof ~24°C and tie number of cplorlde particles
vas investigated, Samples were taken by millipore filters
which were later subjected to chemical analyslsSe The evag
luated data support the idea of the contamination from the
Jow-level sources. Both aerosols incrszased up to three or-
ders of magnitude during diurngl upslope wind copéxtions.
The depletion of chloride particle counts with dlatancg
from the shoreline is similar to that observed at Puerto
Ricoe.
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Knelman,F., N,Dombrowski, and D,M.Newitt, 1954
Mechanism of the bursting of bubbles, Nature, 173: 261

The authors suggest on the basis of their experiments that
a large number of minute droplets were produced by the .
rupture of tne liquid film which forms the upper surface
of bubbles in sea water. A spherical bubble bursts near
the summit, where is the thinnest layer, The photographs
showv how the crater is formed and how the incoming rush

of liquid procuces a Jjet and finally small drops,

Koglin, Y., - 1974

Dust collection in the electrostatic precipitator, Staub
34t 139-142

An analysis of the operation of an electrostatic precipita-~
tor is presented. In order to design an efficient precipi~
tator the particle trajectories have been calculated, The
author demonstrated vhat the specific efficiency of "flat
plates" channel is very close to the specific efficiency

of double field screen “pocket plates",

5e3

Koehler, I,, 1936

The nucleus in and the growth of hysroscopic drovlet
Trans.Faraday Soc., 32: 1152-1162 e P plets,

The auther presents a formula descriding the growth of a
hyg?0§copic nucleus. It is based on the exvression for the
qull%brium water vapor pressure over a droplet which con-
tf1nec originally a svecific amount of uygroscovic sub-
sctance, The simplifi i

> C cation of the concentration term i
justified for very dilute electiolytes, ®

-




Kbhler, H., 1929

Bemerkungen Wber die Kondenzationskerne, MeteoreZe, 46:

127-129
: The author summari_zed some of his previous thoughts
% about the role of the active condensation nuclei in cloud

and orecipitation formation, The analysis of the nmost
important factors influencing the clouddroplet grovth
leads to the conclusion that large hygroscopic nuclei
are responsible for the colloidal instability of cloudse

|
|
i
|
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|
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|

K8hler, H.,, 1934

Uber die Chlorverteilung und die Tropfengruppen in Nebel
und Uber Fgrbernberechnung der KrHdnze im weissen Lichte

nebst einigen kritischen Bemerkungen der Koagulationsthe-
orie der Nebeltropfen, Ark.,Math.Astron.Fys.,24:4,9,50 pp.

The author summarized several years observations and stu-
dies of the microstructure of fogs. He concludes that the
: nucleation of salt particles and coagulation droplets
’ leads to e distinctive size distribution or » , droplete,

X The droplet mean size can be measured from the diffrace«
] tion rings,

1.5 - 1.2
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Koehler, He 9 1956

Some thermodynamical formulae and their interpretation,
Arkiv foer Geofysik, (Upsala, Sweden), Vol.2, Wo, 21:
453~470

Basic thermodynamical study of the surface tension as )
a function of the radius of curvature is made, Refersnce :
is takea to Willard Gibbs! treatment, based on thermody-
namic potential, The conditions of equilibrium bveiween !
the pressure within the droplet and the surrouading va=-
por pressure. ars invesiigated. In the very embryonal
state, the surface tension can be regarded as the mathe-

matical equivalent of the molecular forces (statistical
thermodynamics), 149
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Kshler, H,, and M, Bath, 1652

Quentitative chemical analysis of condensation nuclei from
sea water, Nova Acta Reg. Soc,Sci, Upsaliensis, S, 4, 15:
2-24

Laboratory experiments have suggested an enrichment of

magnesium by chemical fractionation during sea salt aero-
sol formation,
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Komabayasi, M., 1964

Primary fractionation of chemical components in the for-

mation of submicron spray drcps from sea salt solution,
J.Meteor,Soc.Japan, 42: 3069-316
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In the absence of surfactants differences between Na

and X ions were observed in small drops., This fractiona--
tion is related to the difference in ion diffusion of
both species and to the process of drop formation,
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Kondratyev, K.Y, and O.I, Smoktiy, 1974

Influence of aerosols on the radiative heat input into the
atmosphere, Atmos,Oceanic Phys. 10: 115-119

) The aunthors discuss the role of atmosp

heric aerqsols and
the variations of their optical properties in different

environmental conditions in the thermal budget of the at~

3 mosphere aand earth's surface., They conclude that the avail~- !
i abie data indicate & great importence of atmospheric aero- ;
: ; sol for the heat budget of the ground =nd the atmosphere.
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Kornfeld P,, 1970

Numerical solution for condemsacrion cof atmospherlc vapor
on soluble and insoluble nuclel, J.Atm,Sci,, 27: 256-264

A model of droplet growth by condensation ¢f water vagpor
wvas established, The calculation shows that the spestirum
of cloud drops is broader if the nuclei are composed of
hygroscopic and insoluble particles, The spectrum becomes
also broader if different numbers of nuclei are assumed
in neighboring =2ir parcels,

The calculated spectra are broad enough in order tc ini-
H . tiate the coagulation process,

a ——_ RSOV

: 149

: %gggrev,A.L., I.P,Mazin, A.N.Nevzorov, and V,F,Shugaiev,
; : ‘

% Opticheskaia plotnost' oblakov, Trudy CAO, Vyp. 124, 168pp.

A detailed description of the relationship between the
light trensmittance and cloud microstructure is presenied,
The authors explain the parvs of an instrument which was
used on board an aircraft for the measurement of the visi-
bility or transmittance inside of the clouds Cu, St, Sc,

T T

w m‘)\m\.”.u,ﬁ.u PO
DT

FrSt, Ns and As over the different regions of the USSR,
Diagrams and tables show the dependence of the extinction
coefficients on the kind of cloud and its macro~and micree
% structure,
5
Eﬁ 545 ;
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Korzh, V.D., 1974

Sone general laws governing the turnover of substances

within the ocean-atmosphere~continent-ocean cycle, J,Rech. . :
Atmos, 8: 653"6600 :

The fractionation of ions passing over from the occean in-
to the atmosphere and precipitation elements depends mai~
H ly upon the ratic of ion concentrations in the sea water.
) In some caces the average chlorine ratios of Ca, K and
S0, ir raln waher exceed the calculated ones, This indi-
cates the influence of organic substences upon the sea~

atmospheric exchange and ths influence of continental air
with high calcium and sulfate content,
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Koske, P.H,, 1974

Surface structure of aqueous salt solutions and ion frac-
tion. J.Rech,Atmos,, 8: 623-628

Two different sea water samples were used: One from a fair-
ly clean oceanic region (between Iceland and the Far® Ise
lands) and the other from the ggre polluted North Sea, To
voth samples Na22Cl and Bald301,; were added as tracer
nuclides, Bubbling through the sclution showed quite diffe-
rent ratio of Ba/Na for the polluted water (strongly decre-
asing values of Ba/Na with the increasing volume of des~

tilled water) than for clcan sea water (Ba/Na almost con-
stant),

2e3

Kottler, F,, 1950

The distribution of particle sizes, J.Franklin Inst,,
250 part I, 339-356, part II, 419-441

Critical review of previous literature on particle si-
ze distribution, The distrib, law should be connected
with the law of crystal growth for which the exponenti-~
al law is chosen, In the application of log~ normal di-
stribution graphical analysis is used, Suggests that

this graphical analysis should be replaced by an alge~
braic one,

1,2
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Kottler, ¥,, 1951

The goodness of fit at the disiribution of particle sizes,
JoFrankiin Ins*, Part I: 251, No 5, 499-51#4, Part II:
251 (1951), No 6, 617-641

[—

4 method usiag x? minimum prin~niple is used for the ana-
lysis and shown on the example of a photographic emulsion
that 1t 1s better than the least square method, The method
is based on two parameters g is related to the time cof

crystals growth and b is innexsely propertional to the vy-
locity congstant of growth,

.
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Kottler, Fo, 1952

The logarithmico-normal distribution of particle sizes:
ﬁzgogzgeity and heterogeneity, J,of Physic, Chem, 56:

Establishes statistical evidence that, in cases where
the simple log ~ normal distribution is not valid, one
faced with a heterogeneous population.

Krastanov, L, 1941

K teorii obrazovania kapel! i kristallov v atmosfere,
lieteor.Z, 12

The author describes the system of equationsenabling nim
to establish the relationship between the rate of forma-
tion of a new phase and the molecular kinetical parame-
ters, Calculations are compared with experimental data
on nomogeneous nucleation,

1.9
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Kubie, G., 1971

A note on a treatment of impactor data for some serosnls,
Aerosol Sci, 2: 23~29

4 procedure for estimating the distribution parameters of
log-nurmal aerosols from cascade impactor data is sugges-
ted, By oxpressing the individual stage collection effici-
ency curves by power series in particle size, the correpon-
ding percentage deposits of aerosol particulates can be )
plotted as functions of geometric mean particle size with
the geometric variance as parameters,

' 4153
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Kuhn,P.M,, H.K.Welckmann, M,J.Lojko, and L,P,Stearns, 1974

Transfer of infrared radiation through clouds, Appl.Optics,
13: 512-517

A radiative transfer model has been developed for absorpti-
on in clouds employing an experimentally determined absorp-
tion coefficient,The model evaluates the transmission for
various cloud thickness and various abscption coefficients,
It appears te be satisfactory for infrared radiative trans-
fer through stratus cloud. A volume absorption coefficient
was determined by adjusting upward and downward flux calcu-

. lations to ceinciae with those observed at each level

i through the cloud,

e 4
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Kuhn,P,M, ,H.K,Weickmann, and L.P,Stearns, 1975

¢ Longwave radiation effects of the Harmattan haze,J,Geophys.
R Res,, 80: 3419-3424

; Infrared (IR) radiace observations in the range 8,0<A<14,0
um and 9.5<A < 11,5 um were performed in the haze over

, west Africa during the GARP, Radiometric observations were
made in the haze within 0,6 and 6,25 knm levils and the ha-
ze volume absorption coefficisnt (0,042 km™) was dednced
from the upward- and dovmward-_directed radiance, IR radi-
ation cooling rite of O.O9°Ch"l for the haze layer compa-
red to 0,06°Ch~+ fog-haze-free layer was found,

306 - 3.1

Kuhn, P,M,, V,S,'’hitehed, and i',Z.Marlatt, 1976

The SKYLAB concentrated atmospheric radiation project,
Collected Reprints 1974-75 Atmos,Physics & Chem,Labora-
tory U.S,Dept. of Commerce, 10Aa, Boulder, April, 267-274

Principal conclucions from the radiational measurements
mace onboard aircraft, bailoon and with ground based sen-
cors in the wave lenght renges 0.4 to 1.1 um and 5,0 to
LO un: Haze trancmissions range from 0,50 to 0.95 in 1li- ,
toral polluted regions (liouston), This correspoids to a ‘
bulk absorption coefficients 0,04, and 0,009 km™t for the ;
syectral interval 870 to 1050 em~t, In the atmosp§ere 0~
ver desert areas ivore obsgrved 0,30 and 0,052 xm™+,

) T ” T T T T
3 4.'1' o

. .\n \

% &3??&%%;‘»-»-

Sedaih

| 154

30“ - 306

TR At




T =T T T Yy, ro—— T T S ]
TR E e R D e ey e o Ty PN v By S Y 2

Kumai, M., and J.G. Russell, 1969

Attenuation and backscattering of infrared radiation by
ice fog and water fog, U.S. Cold Regions Res, snd Engine
Lab. . Hanover, N.H., Res.Rep. 264: 7p.

SIS AMBLLN/ 240 2

Ice-fog cryatals consisting of many spherical, some hexa~

gonal plates and columns at -400C were used for the cal- .

culation and back scattering, The wavelengths of A= 2,2;

] 2¢73 4455 54755 9.7; 10,9 um and the Mie theory were u-

3 . sed, The minimum attenuation for ice fog was found to be
at A =97 um, For fog drops minimun was atA = 10,9 um,
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Kup, Je ‘1942

Vergleichende Untersuchungen mit dem Konimeter and dem
Owen'schen Dust-Counter, Bioklim.Beibl, 9: 34-52

Comparison of Owen's dust counter and Zeiss-Konimeter is
presented. The coparability of both counters is not very
well defined, The 1imit of collecting efficiency iz around
few tenths of a micron, but variss with the type of instru~
ment and operating conditions. Owens dust counter has a 1li~
mit of particle detectability below 0.1 um because water
condenses on the particles prior to colletion,

5.2
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Kurnick,S,7, R, H.Zitter, and D.B,/illiams, 1§59

Atnmospheric transmiscion in the infrared during severe
weather conditions, CHML-1H-P-145-3, The University of
Chicage, Hay

Infrared transmission for wavelengths from 1.7 to 12,0

um has been neasured at different weather concitions,

Fogs are increasingly iransparent for longer wavelengths

and precipitation eclements show no spectral cffects e-

ven “hen the visibility ie very poor, A modse™. of fog

trensaission was established with the size distribution

iH{r) = € p=" , Yalues of the parameter b are correlated

vith hunicity esnd visibility conditions., '
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Kuroiwa, D., 1953

Electron microscope study of stmospheric condensation
nuclei, in " Studies on fog" Hokkaido Univ,, Inst, of
Low Temf, Sci., Sapporo, pe 349-382

Electronmicroscopical studies of the fog and cloud drop-
lets near the coast of Japan showed that LO% of all
particulatés were combustion products, 20% were sea salt
and sdil particles, The investigation of the evaporation
of cloud droplets did not shcw any correlaticn between
the size of the cloud droplets and the size of the re-

% sidue,

Lok

% Kuroiwa, D., 1956

i The composition of sea fog nuclei as identified by electron

microscope, J.Meteor.,, 13: 408-410

In sea fog and in clouds in northern Jaypan, combustion pro-
ducts were most abundant followed by sez salt ard scil par-~
ticles, In fog most combustion and soil particles were
smaller than 1 um, but most sea-salt particles were between
1 and 2 um radius,

1.4

b
|
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Kuroiwa, D., 1957

Studies on physical and chemical properties of sea-fog nu-
clei and maritime aerosols by means of electron microscope,
Teion Kaguka, A 16: 79-117

o Nuclei i‘n sea fog friT about 10~5 to 10~Jcm in size and
;& with 10=16 < m < 10~1! gm mass show the maximum {ﬁequency

gm in "

of occurence of water soluble nuclei between 10
marine aerosol,
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Lai, ReJd., and O,H. Shemdin, 197}

Lahoratory study of the generation of spray over water;
J.Geophys, Res, 79: 30553063

The droplet production mechanism by bursting bubbles is
found to account fo» only a portion of the total produc-
tion, The amount Jf liguid water generated by spray and
transported by air is considerable anc¢ might affect the
neasurenments obtained from a radiometer,

Laktionev, 4.G., 1968

Photeoelectric measurement of condensation cloud nuclei,
J.Ruchl.htrios, L: 63

The measurement of cloud conden sation nuclei applying the
isothermal znd different-temperature methods are discribec.
The supersaturation range variec between 0,016 and 1.C%,

—————— e . —— . 8w & mpe— ————

Laktionov, A.G.,, 1971

On the distribution of the condensation c¢loud nuclei in
the free atmosphere and relationship between the concen-
tration of cloud nuclei and the drop concentration in
clouds, Proc, 7th Int.Conf.Cond. Ice Nuclei, Prague-Vien-
na, Sept. 1969, Suppl.Vol, NCSAV, Praha, 288-296

Numerous measurements carried out in various seasous and
in different regions showed that the majority of received
integral spectra of nuclei at the supersaturations in the
range from O.1 to 1,6% cannot be described by the simple
power function offered by Twomey. Integral spectrum can

be devided into 3 regions, Power functions of S lie Get-
ween 0,5 to 2,0,
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Laktionov, A.G., 1972

Soderzhanie rastvorimykh v vode veschestv v chastitsakh
atmosfernogo aerozolia, Izv, AN SSSR, Fiz, atmosfery i
okeana, 8: 389-395

Investigation into the nature of aerosols in the atmosphe-
re and their behavior at higher relative humidities led to

the value of o« = 0 (Levin and Sedunov, 1966) for the radii
of dry nuclei smaller than 0,3 um,

1.2 - 105

Laktionov, A.G., 1972

Isotermicheskii metod opredelenia kontsentratsii oblach-~
nykh iader kondensatsii., Fiz,atmos.i okeana, 8: 672

The principles of the method of the isothermal chamber me-
asurenment of the concentration of cloud condensation nu-
clei are presented, Several measurements were performed o-
ver the European territory of the USSR and over the Atlan-
tic tropical zone, The concentration-supersaturation cur-
ves from different sampling sites and for the supersatura-
tion range from 0,025 to 1,0% arc analyzed,

Laktionov, A.G., 1975

Spectra of cloud condensation nuclei in t~e supersaturati-
on range 0,02 - 1%, Proc. 8th Int.Conf.on Nucleation, Le-
ningrad, 1973, Gidrometeoizdat, Moscow, L37-444

The author analyzes the advantage of the is.thermal diffu-
sion method which enables to measure equilibrium droplet
radii r < 2,5 um, Because the simple power law in the
supersatﬁggtion spectra for nuclei does not hold,two do-
mains for S = 0,16% and for 0,16 = S = 1,0% were selec-
ted, Interesting relaticnship was found between the altitu-
de and the exponent in the power law, One can conclude

that there is a common source for the formation and wash-
out of the most active condensation nuclei.

105 - 207 ;158

’\

.

et < e oA VAR SIS AR A A 7

| '{m A :":f.,;v“u\\o PN _




o o LT w A BT
: e R e R
—— T ';:;,‘/..’r,/ T o "B e e Rl s

Laktionov,A.G., and Yu,P,Bogomolov, 1971

Mikrostrul.tura prizemnogo aerozolia, Izve. AN SSSR, Fiz,
atmosfery i okeana, 7: 291-301

The authors investigated into the characteristics of the
aerosol in the ground layer and its behavior at high r a-
tive humidity. They concluded that both the dry aerosol
and haze particle size distributions can be expressed as
power law, The exponents ranged from 3 to 5 in the former
case and from 3.8 to 4,5 in the latter,

Y arIE N I 52
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La Mer,V.K.,, and P.K. Lee, 1950-1951

A forward angle scattering camera for the determination of
particulate concentration of aerosols, Central Aerosol Lab.
Columbia Univ. Progress Rep. No.5., Dec.l. - Feb.28., 12 p.

A forward-angle tyndallometer-type scattering camera was
built to photograph confined aerosol streams O,1 mm thick
and smaller., Efficiency of filtering media was checked,
Three methods for computing absolute particle concentrati-
on from photographic data are suggested.

57

La Mer,V.K,, and P.,K.Lee, 1952

| Polydispersity and nucleation in aerosols. Centrsl Aerosol
Labs, ,Columbia Univ,, Final Rep. March 3l.

A forward-angle scattering camera was developped for measu-
ring the degree of polydispersity of aerosols. The camera

; can photograph directly a thin sheet of flowing aerosol by
X very high intensity photoflashes, because 90 to 95% of the
: light scattered by aercsols with radii of O.1 to 0,5 um is
: in forward direction, The optical densities of optical

: rings produced by difracting the light on aerosols are mea-
gured from the projection of photograph on a screen and
translated into radii of the droplets,
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Landsberg, H., 1934

Z8hlungen von Kondensationskernen auf dem Taunusobserva-

torium und auf dem Nordatlaniischen Ozean, Bioklim, Beibl.
I’:eteor.z., 1: 125"128

A conparison of AN measurements in Germany and over the
Atlantic leads to the conclusion that over the ocean con-
centrations are of one or two orders of magnitude lower,

Dependence on some meteorolvogical factors is discussed in
detail,

bel

Landsberg, H.,, 1938

Atmospheric condensation nuclei, Ergeb, Kosmischen Physik

3: 155-252

AN concentrations measured ontoard the US Research Yessel
“Carnegie" on 221 oceanic localities were in 68% of all
observations less than 400 gm“ o« Big cities had AN concen-
tration in mean 147,000 cm™ with the mazimum of 4,000,000
cm~2, In total, results of 900 measuiements are reported
and analyzed, There is a strong evidence that AN are in
their majority of continental origin.

Lol

Langer, G., 1965

An acoustic particle counter-preliminary results. J.Coll,
Sci, 20: 602-609

A description of a counter for the identification of sub-

micron particles which grow at high relative humidity into
sizes which can be detected by an acoustical sensor.

T AT LS




1972

Further evaluation of the acoustical particle counter,
Pcwder Techn, 6: 5-8

Langer, G.,

The description and physicel principles of a counter detec-
ting submicron and larger particulates are presented, The
counter uses an acoustical sensor which counts all particles
growing at a higher relative humidity into the size suffi-
cient for being detected, Laboraicry tests and field mea-
surements showed high reproduc.l.lity and fast response of
the counting tochnique.

249

Lapple,C.E,., 1951

Dust and mist collection, Fluid and particle mechanics,
4 collection of papers ed, by C.E.Lapple, Stanford Res.Inst,
Menlo Park, Calif. 295-323

Different techniques are discussed !gravitationsl and iner-

tial deposition, filtration, electrostatic, physico-chemi

gaﬁ, thermal and sonic), Impingement separators are descri-
€de
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Laskin, S., 1952

The modified cascade impactor, U,S.Techn,Conf, on Air Pollu-
tion, McGraw~Hiil Brook Co., New York, 656~671

Requirements for standardized sampling device are establi-
shed and the results obtained from 2 modified cascade im-
pactor described, Shattering of particulates s prevented

by using a nondrying alkyd resin, Calitratici: »f the instru-
ment is described,
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Lazrus, A,L., H.W.Baynton, and J.P. Lodge, 1970

Trace constituents in oceanic cloud, water and their ori-
gin, Tellus 12: 106-113

To clarify the mechanism of sea salt fractionation cloud
wvater samples were collected in 1967 on the Pico del Oeste
on Puerto Rico ( 1020 m above sea level). by impingement
on an aluminium screen, Concentration of chloride ions
wvas between 5,4 and 30,0 ppm and was determined colorimet-
rically.The measuremen»s support the 1dea that chlorine
gas is present over the open ocean, Mg 1n cloud water is
of maritime and non maritime origin. is in excess

amounts, however from other sources llkeQCa. Cl' excess
occurs erratically,

403 - L}oa - loli-

Leaitch,W,R., and W.J.Megaw, 1977

% - formation of thin layer haze, Vol, of Abstracts 9th
inv,lonf, on Atmos, Aerossols, Cond, and Ice Nuclei, Galway,

6L4~65

The description of typical haze situations in the lakesho-
re region of Toronto is presented and measurements of mic-
rostructural and optical parameters described, Using a ro-
tating stage impactor a narrow size distribution of parti-
culates which pcaked between O.,4 and 0,5 um radius was fo-
und, The optical measurements suggest the possibility of

almost discrete transition between light blue or vhite and
brcvm,

Jel = 1,4

Lecflang, W,, 1938

De chemische Samenstellung vax den Neerslag in Nederland,
Chen,Weekblad 35: 6£58~66l4

A detailed analysis of the decreasing CL' ion conceatra-
tions in precipitation in dependence of the distance from

the seashore in the Nethexrlands. Very steep decrease with-
in ths first 15 km from the shore.

TN PPy N, mﬁh!m; mﬁ-«&’&m




Leonov,l.F., P.S. Prokhorov, and I.,A, Zolotaryov, 1969

Experimental study of the possibility of passivating the
hygroscopic nuclei by means of cetyl alcohol vapours,

Proc, 7th. Int.Conf,Condens, Ice Nuclei, Prague - Vienna,
Academia, Prague, 102-111

Sodium chloride aerosol generated by the condensation of
its vapors was introduced into a 200 liter container,
Lfter adding water vapor which led to the fog formation
the“extinction of the light beam was measured, The same
experiments were performed with sodium chloride nuclei
coated by cetylalcohol, The results support the passiva-
. ting effect of cetyl alcchol, which results in time lag

of fog formation and in slight decrease in the final
fog density,.

1.8

T R e R AT o A 65 ‘wmmﬁﬁ”‘gﬁm
e
<
k2
¥

. {
4
i

{
\3
%

: Leonov,L.Fey PeS,Prokhorov, and T,N,Voropayeva, 1975

Growth of water drops on sodium chloride microcrystals at
variable humidity, Proc, 8th Int.Conf. on Nucleation, Le-
ningrad, 1973, Gidrometeoizdat, Moscow, 480-483

The authors investigated the kinetics of the growth and
evaporation of sodium chloride drops suspended on a plexi~-
glass filament at variable humidity. Iy the humidity vari-
ed silowly (Max. 10% R.H, in 5 min.{ the solution drop was
in a state close to equilibrium. When the evaporating drop
reached the state of supersaturation, the water vapor pres-
sure over the drop proves to be lower than the equilibrium

EeTErTy ‘,'W.\“g‘*‘m(m"  praceran

one,
1.5
§ Levin, L,M, 1958

TENE

0 funktsiakth raspredelznia oblachnykh kapel! po razmeram,

, Opticheskaya plotnost' obiaka, Izv, AN SSSR?, Ser.geofiz,
. 10: 1211 !

The author analyzed the samples of cloud droplets collec-
ted during the Elbrus expedition. Main attentiorn has been
Daic to the application of the gamma-distribution function
o the description of the characteristics of cloud micro-
structure such as the size distribution, liquid water con-
tent and the visibility in the clcud,
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Levin, L,M,, 1961

Issledovanis po fizike grubodispersnykh aerozolei, Izd.
AN SSSR, Moskva, pp. 268

p0.186-203: The author discusses the features of cloud

microstructure using the gamma and other distribution func-
tions, A detailed discussion of the gamma distribution anc

%ts application for investigations in cloud physics is ma-~
€a

Levin,L.M,, and Yu,S.Sedunov, 1966

Nekotorye voprosy teorii atmosfernykh iader kondensatsii,
Dokl. AN SSSR, 170: 81-84

The authors describe the system of equations governing the
growth of drops containing soluble and insoluble material.
A simple relationship between the radius of 4oy nuclieus
and that corresponding to the soluble part was obtained,

105 - 109

Lewig, P.,C,, and G,F, Lothian, 1954

Photo exztinction measurements on spheriecal particles. The
physics of particle size analysis, J,Appl.Phys, 71-75

Bxperimental determination of the total scattering rcoeffi-
cient of micron size pavticles of barium sulfate and of
speres of Lycoperdon pyriforme, The wavelengths of the
light rangsd from O.4 to 2.0 um, The same expesrimental ar-

rgnge@eqt can be uesed for the determination of the refrac=~
taive index of the aerosol.
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Lindager, G.C., and .A,W, Castleman Jr., 1971

Initial size distributions vi _.rosols,; Nuclear Sci. &
Engine 43: 212-217

For high number density aerosols, calculations indicate
that the initial size distribution rapidly approaches

a self~preserving shape which can be presented by a log
normal distribution with standard geometric deviation
between 1,34 and 1,40, This log~-normal distribution is
utilized to calculate a pseudoinitial particle size dis-

trobution for use as the initial condition ip digital
computer programs,

: 1.2
% Liou Kuo-Nan, and T, Sasamori, 1975
2 On the tramnsfer of solar radiation in aerosol atmospheres,

JeAtmos,Sci. 32: 2166~2177

A radiation model has been develcped which includes the
absorption by water vapor in the near~-infrared regions,
The calculation led to the conclusion that in a hazy at-
mgsphere the solar heating rates may be as much as 5 and
9¥C/tay for surface albedos of 0.1 and 0,8 respectively,
An increase in aerosol loading leads to an incrsase of the
total absorption in the atmcsphere whereas it reduces the
solar flux to the earth's surfoece, Power size distridvution
law for aerosol particies was assumed,
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I-)iu, BQY.H., RQN. Berglund’ a-nd JQY‘.'. Agal‘wal, 1973

. On the response characteristics of optical particle coune
3 ters, im “Aerosole in Physik, Medizin und Techn.k", Jahres-
kongress &, GAF, 35

CaCl
s
A et

Tharacteristics of optical asrosol counters have been chec-
ked with monodispwrsce aerosol generated by vibrating ori~
fice generator, The index of refraction of the particles
used varied bvetween l.4 to 1.7, Ths results support the i-
dea that the counters operating with forward scattering ha-
ve responge characteristies less dependent on the pagidcle
refractive index, However, seversl of thy forwsrd scatte-
ving zounters have a dip in their voltage-vs,-pazticle slze
calibration curve near a particle diamaster of 1 um,
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Liu, B.YeH., ReNoBerglund and JKeAgarwal, 1974

Experimeatal studies cf optical counters, Atmos.Envircn.
8: 717-732

The response characteristics of several commercially avail-
able optical particle counters have been studied experimen-
tally using moncdisperse aerosols generated by the vibra-
ting-orifice generator., The differences between individu-
al counters are explained mainly on the basis of different
scettering angles used for particle ideutification.

Lodge, J4Pe,dr., 1955

A study of sea salt particles over Puerto Rico, J.Met
1os 1%93-499 3 Y €ce0I'y

Impactor and miliiporefilter sampling techniques were u-
sed for sampling and chemiczl identificatior of salt par-
?icles up to 3 km altitude, On the ground a discrepancy
in counting particles larger than 10 um in impector,sam-
ples (200 m=3) and by millipore technigue (1,000 n*2)

was found, The decrease in nuclei concentration with al-
t%tugedand wyith the distance from the seashore was demon-~
BLravel,

207 - L}.Z

Lodge,d., and ¥, Raer, 1954

An experimental investigation of the shatter of salt par-
ticles on crystallization, J,Metecr. 11l: 420~421

Test aercsol with r = 1.5 um from saline solution was
collected on millipore filters both before and after the
droniet aerosol had been dried, The filters were chemical-
Ly aevelopec to reveal traces of chlorices. The observa-
ion failed to show any increase in numbers of particles
cue to drying and crystzllization,
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Lodgey JePaydre, JeE,McDonald, and F,Baer, 1954

in investigation of the Melander effeét, JoMeteor,,1I1,.,
318"‘522 °

VYelander effect (direct §eneration of salt nuclei through

evaporation of sea water) was found ineffective for nuclei
preduction,:

Ny
[ ]
N

o Lodge,J.P., A.J.Mc Donald, and E,Vihman, 1960

A study of the composition of marine atmospheres, Tellus
12; 184-187 :

;' Sampling at the oceanic station (30°N; 140°W) has been per-

formed., The following constituems were analyzed: Cl} SOy,

NOl, organic material and gaseous traces No%, co, soi, t;
n an

: Higher content of S0, than Cl was measured the L¢ g

I Organic material was found in an amount of about 1.6 ug/m~.

% The findings are publisked in the form of a cumulative fre- i

& quengy distribution wigh the 50% frequengy for NaCl: 3,0

% ug/m” ; SOff : 2.0 ug/m”; NO% : 0,18 ug/m’.

¢ |

f: 10‘* '

% ;
Loeb, L.B., 1958

Static Electrification. Springer Verlag, Berlin, 240 p.

Chapter III, discussez the electrification by spraying and

bubbling of iiquids, generating a potential across liquid-

x ~gas &nd liquid-licquid surfaces, Discusses cataphoresis of
gas bubbleg with the formation of electrical double layer

3 at liguid~gas interface, Spraying of bubbles above sea sur-

: face and trhe implications involving coastal haze are dis-

: cussed: Some misinterpretations of droplet charging are ;
B critisized, :
]
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Lovett, R.,F., 1975
The occurence of airborne sea salt and its meteorological
devendence, Thesis, Heriot-att University, United Kingdor.,

The author measured the mass-size distribution of sea-salt
nucleil as a function of wind speed in the North Atlantic,
The samples were taken at heighthsof 10 and 15 m above the
ocean and the size distribution curves were established
for particle sizes between 0,1 and 30 um, The distributior
curves it to the Junge'!s distribution, if -the constants
are expressed in terme of wind velocities,

l{wa - 209

Luchak, G., and G,0, Langstroth, 1950
Applications of diffusion theory to evaporation from

droplets and flat surfaces, Canadian J, of Research,
28, Section A, 574579

An attemt is made to solve the evaporation eguations
with the moving boundary condition in the case of eva-
potating sphere and plane surface, The drop is conside~
red to be:situated in a spherical air-filled enclosure
the walls of which maintain zero vapor concentration at

- their surface, Results indicate that the gquations obe
tained by assuming quasi-stationary states represent a
good and close approximation,

1.9

Ludlam, F.H,, 1951
The production of showers by the coalescence of cloug
droplets, Zuart, J. R.M.S. 77: 402-417

The author claims tnat the rainforming process can be
started by a large number of giant nuclei (similar to
the finding by '/, Findeisen),

1.5 168
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Ludwig, F.L., and K, Robinson, 1969

Condensation nuclei and aercsol nopulations related to fog
formation, Standard Res,Inst,,Nenlo Park, Cal,, Contract
DAHCOL - 67 - T ~ 0059, Final Rep. Dec., 53p.

Physical and chemical properties of fogs in San Francisco
area are consldered, Fog feormation and dissipation process
is discussed from the peint of view of fog microstructure.

1e5

Lushnikov,AcA., and Vv.,1,5mirnov, 1975

On size distribution formation mechanism of atmospheric
aerosols, Proc, 8th Int.Conf, on Nucleation, Leningrad,
1973, Gidrometeoizdat, Moscow, 484~490

A theoretical modeli 1s suggested which explains the power
law of atmospheri¢ particle size distribution. The authors
conciude that the steady-state coagulation might be resron-
sible for the formation of power size spectra,
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Mac Intyre, F., 1972

Flow patterns in breaking bubbles, J.Geophys.Res,,?77:
' 5211-5228

A detailed theoretical and experimental study of the pro-
cess of fluid flow emission during bubble colapse is pre-
sented, The main attention is paid to the thin film (of
the thickness of 0,05% of the bubble diameter) in which
the separation of ions and the interaction with surfact-
ants occurs, The momentum and heat exchange in the layer
explains the migration and separation of ions observed

in experinents, .

203 - 108

Mac Intyre, rf., 1974

é ' Non-lipid-related possibilities for chemical fractiona-
tion in bubble film caps, J.Rech,Atmos, 8: 515-527

Laboratory study of the chemical fractionation in bubble
film caps is unreliable if the surface was not clean
and if the surfactants used in the experiment were un-
like oceanic surfactants, The surfactants are divided in-
to dry surfactants (hydrophilic hsad groups attached to
long hydrophobic chains which reside in the air phase), “

and wet surfactants (long hydrophilic chains which bear
accasional hydrophobic side groups), Oceanic sufactants
i are principally of the wet variety, Model of fractiona-
; tion is presented,
1

1.8 - 2.8

Mackd,M,, J.Podzimek, and L,Srdmek, 1959

% Results of che' ical analyses of precipitation collected
: on the territ: vj of Czechoslovak Republitc in IGY, Trav.
Inst, Geophys., Acad, Tchec., Sci,,No, 124: 441-519

tions, The following ions were analyzed: Cl} SO} , NO% , q
NOL , Mges, Nas, K¢, pH. Distribution is plotted in maps. ’
Very high concentrations of chlorides were found in in-
dustrial regions, Infiuence of maritime airmasses is not
strongly expressed, Most of the ions show a very high
concentration i1 samples collected at foggy esituation |
during drizzle precipitations and icing conditions,

}
é Detailed analyses of precipitations collected on 11 sta-
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Martens, C.S., 1974

Halogen chemistry of Puertc Rican and San Francisco Bay
area marine aerosols, J.Rech,Atmos,,8: 989-991

Aerosol samples collected with the Andersen cascade impac-
tor were investigated for the presence of Tl and Na by
neutron activation analysis, The calculated Cl losses .. .
from Puerto Rican samples ranged from C.186 to 0,27 um/m>
for the San Francisco Bay samples., In all samples increa-

sing loss of Cl corresnonded to the decreasing particle
size,

2e5

Marty, J.Ce, and A, Saliot, 1974

Btude chimigue comparee du film de surface et de lt'eau de
mer sous-jacente: Acide gras. J.Rech.Atmos, 8: 563-570
Sea water samples have been taken in an coastal area in the
Atlantic and the open Mediterranean Sea between Nice and
Corsica, All samples had a similar composition: predomi-
nance of even saturated C16, Cy,, Cy3 over the unsatura-
ted compounds Cyg and C16 anc %he a%a acids C15 and C17.
Dissolved and particulate fatty acid concentrations may
vary from 1 teo 12 ug/l for itlantic coast and from 5 to
170 un/1 for iiecditerranesn Sea. For coastal samples, the
enrichaent factor is 5 to 6. .

2.8

- o ——r e  — .

Hason, B.Js., 1954

Bursting of air bubbles at the surface of sea water,
Hature, 174: L470-471

The author provides an evicence that about 200 salt par-
ticles (in the 9,1 um range) are formed per bubble, The
nuclei were countec¢ in an expancion chamber., The largest
narticies had déry racii of 0,15 um,
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Mason, BeJ.,, 1957

The nuclei of atmospheric condensation, Geofi
Appl, 36: 9-20 ’ is.Pura

Discussion of the subdivision of the atmospheric nuclei
and their physical-chemical properties, P

R A E O IS I YAy T

1.5

A et

i’2ason, Peds, 1957

“he oceans as source of cloud-forming nuclei, Geof.,Pura
e .ppl. 36: 148-255

.. steady concentration of nuc%ei ofllOO em™ reguires a
generation rate of 1,000 ncm™ © sec™, what was nearly jus-
tified by laboratory experiments, Observations were made
in an_expansion chimber, wvhere bubbles ranging from 2,5
x 10~2 to 26157107 cm were bursting on the surface of sea
viater,This led to production rate of 300 *_§0 nuclei., An
estimatecd nuclei concentration for m = 10~1> g was 100c¢m=2,
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Iﬁason, BOJ., 1971

The Physics of Cloucs, Clarendon Press, Oxford,pn.671
Dirst Zéition in 1657,

“ne book presents o review of the broad field of micro-
»nysics of cloucs, nechenisn of precipitation and atnos-
»nheric electricity, Chanter 2 is dedicatec to atmospheric
nuclel, their origin an” transformation., Frocuction of
s5e2 salt nuclei is ceccribed on »pp, 75 to 79, Theoretical
zocels of nuclei »ro“uction over the ocean arc compared

with the observess nuclei features above the =ec surface.
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Matijevic, E., W,F. Espensheid, and M, Kerker, 1963

Aerosol consisting of spherical particles of socium
chloride, J.C0ll,Sci, 18: 91-94

A modified Sinclair-La Mer generator was used. Sodium
chloride was evaporated from a combustion boat placed
in a Mc Danel combustion tube. Temperature ranged be-
tween 820-10000C and the flow rate between 0,5 and

5.0 1/min, Particles were mainly amorphous and sphe-
rical (X-ray diffraction). Upon exposure to moisture,
the particles changed from spheres to cubes, apperently
owing to recrystallization.

1.3

May, K.R., 1345

The cascade impactor: An instrument for sampling coarse ae-
rosols, J.Sci,Instr, 22: 187-195

Four stage impactor is described with the effective drop si-
zes caught on slide 2, 3, 4 : 14,5, 4 and 2,5 um in diam,

The four 2ets have the flow velocity 2.2; 10,2; 20.4 and
54 m sec™+,

5.2

May, KeRe, 1950

The measurement of airborne droplets by the magnesium oxide
method, J,Sci,Instr., 27: 128-130

The coating of slides in impactors by Mg0O and the evalua-
tion of the method/measurement)is des.ribed, The calibra-
tion of the sampling techniques leads to the conclusion
that a threshold of the droplet detection lies around se-
veral micremsters of particle size,

5.2 173
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Mazin, I.P., 1969

Vozhmozhnye uproschenia pri raschete skorosti kondensat-
sionnogo rosta kapel! rastvora, Trudy CAO, 89: 90-91

The author investigates into the error which one makes as-
suming that the solution drop growing by water vapor con-
densation is composed of pure water, In most of the prac-
tical applicationssuch an assumption is justified,

1.9

Mazin,I,P., and A,I.Neizvestniy, 1977

The condensation coefficient of water and its influence on
the cloud droplet size spectra formation, Vol, of Abstracts

9th Int.Conf, on Atmos, Aerosols, Cond., and Ice Nuclei,
Galway, 35

The authors assume that the co..ect value of the condensa-~
tion coefficient is « = 1,0,They studied a model in which
o¢ was two orders of magnitude lower than the assumed cor-
rect value, The calculation resulted in substantial change
of the size distribution of the fraction of the spectrum
corresponding to small particulates, The medium and large
drops were not affected considerably,

.102 - 1.I+

Mazur, J., 1952

On the saxpling of water droplets in natural clouds and in
radiation fogs, Proc. Phys. Soc,(London) B., 65: 457-458

Uiscussion of the method described by Mason and Ludlam of
coating the sampling slide is presented, The author sug-

gests freshly melted mineral oil and vaseline for coating
of slides,
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lic Clatchey, R..)., R...Fenn, J,%,A.5eaby, #,E.V0lz, anc
Je.5,Caring, 1972

Cntical properties of the ztnosphere (Third Icition),
~PORL=-72-0497, onvir, des.apers, 0,417,

‘ugust 29

of five atmospheric aocaels ranging from tropical to erctic
inclucing t.o zerosol uccelg, .. selected set of laser
gruencles has heen <efine” with lmown uonocarowzatic tranc-
tioncey, Charts heve heen zttaches in order to vredict
cnenititznce 2t a resolution of 20 wavenumber:, Cther
icnc incluce the scattere: solzr radietion, infrarec

xcion, refractive effects and attenuvation by cloud and

—

r

Mc Clatchey, Re.Ae, and Je.E.A.Seaby, 1972

Atmcspheric attenuation of HF and DF laser racdiation,
AFCRL~72-0312, Envir,Res.Papers, No, 400, May, 23

The spectral region of HF emission from 2800 to 3700 cm~1
spans a very important water vapor absorption band and, in
addition, there is a strong absorption by COp and weaker
absorption by Oz and CH,. The, spectral region of DF emis-
sion (from 2,000 to 2,750 cm~!) covers the very strong

o3 um COp absorption .ad absorption by N0 and #DO. A se~
ries of attenuation tables has been constructed and t ™

les based on two different aerosol scattering models a-
cluded,

30-‘- - 3&6

SRR e st 2 e

Mc Coneld J.E., 196%4

Cloud naclezation on insoluble particles, J.Atm.Sci, 21:
109-116

The thorougly investigaticn of the hetzrogenous nuclea-
tion on insoluble particles {Fleicher's theory) led to
the conclusion that under natural conditions ( in clouds
it was assumed I < 1,03) the contact angle must be smal-
ler than 120 if the particles shoud be activated.Meteo-
rologically interesting class reprecent the particles of
silicate type which are wettable (Adamson 1960, Davies
and Rideal 1961.).The model of embryo growing on &

a s8ili-~
cate wettable disc is preseated,
1.7 175
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Me Donald’ RoKo, 1965

Verticel and b~vizontal maritime visibility models, Proc.
IRIS, Vol, ~

No,2, 47«51, June

Because c¢ime is seldom available to an operator for analy-
sis cf specific geographical and seasonal variations of the

atmospheric transmission, sc h2a must rescrt to models, Two

moJlels have been presented which are deduced for prelimina-
ry assesments of a navel weapons system. The models use 3

to 5 um and visible-wavelength sensors,

346

Megaw, “.J., and H, Flyger, 1973

Measurement of the background atmospheric aeroscl, J, Ae-
rosol Science 4: 179-181

Report on AlL measurements in Greenland where the concen-
tration are usually betwsen 200 and 1,000 cm~J.

el

MESZAros, le, 1971

On the variation of the size distribut@on of large_and
giant atmosvheric porticles as a function of relative hu~
micity, Tellus, 23: 43%~llo

“erosol particles centured by a cascace impactor were e-
capdined in the ontica? microscope at different relative
punicdity and relation between their sizec and huned

EN

¢cLey
established, .. seasonal Cifference in continental »arti-
ce growth wes founcd. iIn summer the growta of particles

wss fore gradual than in winter,
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MéSZéros, Eo’ 1973

Evidence of the role of indirect vhotcchemical processes
in the formation of atmospheric su.phate particulate,
J. hLerosol Science, 4: 429-434

In summertime the sul fate concentratisn, and the logarithm
of the mole ratic ¢f sulphate to sulrhur dioxide, correla-
ted well with the intensity of solar radiation in wave-
lenghts 0,29~0,50 um and with the temierature, It is ex-
pected that sulphate particle formation is activated by
some vwrimary photochemical reactiong

2¢2

MéSZérOS, Eo’ 1975

On the formation of atmospheric sulfate particles, ir
"Aerosols in Nazturwissenschaft, Medizin und Techknik,
Chezie der Umwaltaerosole", Jahreskongress der GAF,
57-62

The aim of the article is tc estimate the possible ways
of the transformation of S02 to S0,'! on the basis of
the correlation hetween atmospherig sulfate concentrati-
cn and different chemical and meteorological parameters,
In summer the sulfate concentration in Hungary was high- ,
er (intensity of radiation and higher temperature) than ;
n the winter time (where a linear relationship betwezen i
g%fand SO," was found),A possible explanation of this
L

i
S
g erence in concentration rates is presented,

Mészaros, E., aand L. Adamy, 1969

On the therwodynsmics of the condensation of atmospheric
wvater vapor, rroc¢. 7th Int, Conf, Cond., Ice Nuclel,
Prague~Vienna, Academisa ~ Prague, S54-58

A model of a growing wmixed nucleus is presented. The mo-
del assumes that an insslubls wettabie particle bears

a solution droglet, Conclusions; Mixed nuclei have als:-
ways a smaller supersatiraticn than a soluble nucleus
containing the same quantity of water soluble substance,
T soluble particles with a large costact angle with wa-
ter droplets become very active after they coagulate
wich hygroscopic aerosonl particles,
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Mcszdros, A., and K, Vissr, 1974

Concetraticn, size distribution axnd chemical nature of
atmospheric aerosol particles in remote oceanic areas,
Js, Aerosol Science 5: 10l1-109

AN were measured by Gard ner counter, Atmospheric aerosol
0,03 = r < 54,0 um was sampied by membrane ultrafilters
and evaluated in optical and electron microscope, Samp-
ling has been done on the ship cver the southern Atlantic,
and Indian Ocean, AN had concentrations 2/3 of the values
measured over North Atlantic., Aerosol with r == 0,03 um

is composed partly of sea salt (4to 50% of the total mass).
sul fur conounds are in smaller particulates which prevail

|
i
|
i
4
)

between QY and 20° 5,

L}Ca - h.l

N ~ /
Mészdros,E., A.Mészaros, and K,Vissy, 1975

fstimation of the size and nature of cloud nuclei.from ae~
rosol measurements carried out in pure maritime air, Proc.
of the 8th In:.Conf.on Nucleation,Leningrad, 1973, Gidro-
meteoizdat, Moscow, L431-436

fhe results of the measurements on the Soviet ship on the
way to Antarctica and back are s arized: Copcentration
of AN lies between 300 to 450 cm~~; concentrgtion of par-
ticles with r = 0,03 ua was between 25-50 cm with their
maximum concentration around 0,07-0,1 um, Particles col-
lected on membrane filters are of 75 *o 95% composed of
sea salt and sulfates (NH) S0y, and also H»S0, droplets
while approaching to Antar%t%ca. Due to the stdte of the
sea more NaCl particles were measured over the Indian oce-

an,
l-hl - 1}.2

! Metnieks, A,L., 1958

‘
H
:
5
'12.
:
;
;
:

The size spectrum of large and jgiant sea-salt nuclei un-
der maritime conditions, Geophys.Bull,S3chool of Cosmic
Phys. Dublin, 15: 1-50

Higher concentrations of the NaCl nuclei were found on
the east coast of Ireland (Dublin) than on the west ca-
ast. In Ireland the Cl' aerosol concentrations were 1%
to 2 orders of magnitude loweir than {loodcocks data.The
peak of the Junge's extrapolaled curve agress weil with

R A A A st by Aiein s Srbmnpat s mnw bae S

the two curves by Metnieks around 0,2 am dry crystal, o»

0.5 salt drop at 80% R.He,0or 1,0 um at 99% R.H.)s & de~

tailed description of the Liesegang circle technique used

for Cl' particle identificatlon is attached, :
. 178 !
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£xperiments with a telephotometer, The dependend cf extin~
ction coefficlent upen wave length, Gerlands Bejtr,Gecphys.
Ltz 358-375

Tttt o

Summary of all data with the measurement of the « values
‘AngstrBm A®) which scatter between 1,5 and 0.5 (with an
overall average of l.3). They tend to be lower at visibi-
lities above LO km and below 1 km., o« does not vary syste-
matically over a wide range of aerosol concentrations and
visibilities betweeu 1 and 100 km, This fact is very im-

portant and confirms the Junge's size distribution of
aerosol particles,
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LE 4iddle ton, x:o ::.Ko ’ 1952
{

yision through the ‘tmosphere, University of foronto Press, |
Toronto, 250 pp.

Very detailed treatise on the physics of visibility and re-

lateé¢ problems, including different measuring techniques
ané instrumentation,

3.6

LAY i PETEE RN
R R YRR
o e S b RS
e e soe
! s e L 1 TR T ans 0

. Misaki,Ms, M.Ikegemi, and I.Kanazawva, 1975

e f i 1 i ticles
Deformation of the size distribution qf aerosol p?r

‘ ;ispersing from land to ocean, JJMet,SocJapan, 55:111-120
71

i i i 4 in de-
sere identified and their concentrations.measgre

zzndence on the distance from the shoreline, The igip vas
going 1,000 km Sounthward of Tokyo. ‘The center of the par-
ticle size distribution wes shifted towards smaller sizes

!
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3 ‘ serosol particles with the radii between 0,003 to L0 um 2
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| %

L with the increasing age of aerogolse. %
$
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Mohaen, V,A,, and J.P, Lodge, Jr., 1969

General review and survey of gas-to-particle conversion,
Proc, 7th Int,Conf,Condens, Ice Nuclei, Prague-~Vienna,
1969,Acadenia, Prague, 69-91

A general review of the subject includes the main proces-
ses contributing to the gas-to-particle conversion, such
as condensation,chemical interaction in the gas phase,
combustion, photolysis, electrical discharge, radiatior

¥ chemistry and ice crystal formation, The survey includes
1 123 references which point out the importance of tnese

; mechanism for particle formation in the atmosphere,

o —

t 201

loore, Dede, 1952

; lieasurements of condensation nuclei over the Korth Atlan-
: tic, uart.J.RMS, 78: 596-602,

The observation on boardé an Ocean .jeather Ship in the North
Atlantic show that the opacity for a given humidity incre-
ases with wind speed an< wave height and is accompanied by
the increase in the concentration of largf and giant nuclei,
The increase in wind speed up to 18 msec™* does not much
affect the total AN countg. The lowest AN counts were 77
ar.1 the highest 2,460 cm™,

T SRR
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Moore, D¢Je., and B.J, Mason, 1954 )

'The concentration, size distribution and production rate :
i of large salt nuclei over the oceans, Quart,J,Roy.Met,Soc, . § |
3 80: 583-590 ¥

Experimental investigation of the production of large salt :
nuclei in a wind-wave tunnel are described, The production ¢
rate of nuclei in the wind tunnel agreed well with that 3
estimated _from_observatiouns over tne ocean Concentratigns 3
, of 40_cm—2sec~l for, puclel with m >2x10~13g and 86 ca~<, g
: .sec™1 for m >2x10~*4g vere found at the wind yelocity of ;

:

16 msec~+, At small wind velocities a different size di- !
stribution was found and the asthors claim that this aero-
sol component is of continental origin,

L2 = 2.3 - 180
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MOfdy, WeAe ’ 1959

Computations of the growth by condensation ¢f a population
of cloud droplets, Tellus, 11: 16-44

Theoretical calculations of the droplet growth have shown
the dependence upon the rate of cooling. The observed con=~
centrations of droplets in fog (10 cm=”) and in clouds
(100 em~>) and larger drop counts in continental aernsocl
were explained, The dividing l1ine between activated and
nonactivated nuclei is located in tha range c¢f 0,05 ~ 0,5
um radius. In pure maritime conditions salt particles, in-
cluding the Aitken particles, may be activated,

1.9

Morell,J,, P,Buat-Menard, and R, Chesselet, 1974

Production experimentale d'aerosols a la surface de la
mer, J.Rech.Atmos., 8: ''61-986

An experimental facility is described in which the air
was bubbled through the natural sea water and the aero-
sol was collected in a plexiglass container (0,5 m> vo-
lume) placed on the sea surface, The water soluble frac-
tion was collected on filters and analyzed by atomic ab-
sorption analysis for Ca, K, Mg and Na, The production
rate of aerosols was reduced of one order of magnitude
when oleic acid was added at the water interface,

203 - 208

ticrell , J., P.Buat-Menard, and R, Chesselet, 1974

Magnesium depletion with increasing altitude in the water
soluble particulate matter collected over the North Atlan-
tic, J.Rech,Atmos, 8: 993-99%L

Aerosols were sampled by air filtration on board aa air-

craft and the water-scluble fraction of aerosols was ana~
lyzed by atomic absorption, The vertical profiles between
200 and 2,000 m (479N, 697) show a decrease in concentra-
tion by a factor of 10 with the altitude, .!t an altitude

of 2200-2800 m ¥/Na and Ca/Na weight ratios were higher

than the sea water values. Mg/Ne showed lcwer value than

that above the sea surface.
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Moyers, J.L., and R.A, Duce, 1972

Gaseous and particulate iodine in the marine atmosphere,
JeAtmos, Res.4V01,77: 5229-5238

‘The authors claim that it is possible that gaseous iodi-
ne is released to the atmosphere as iodine-rich organic
material decomposed at the surface of the ocean and bound
on sea salt particles, The facts thal particulate iodine
; concentration is inversely vroportional to particle size

may e explainec by the atmospheric varticle resicdence
Py
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- liurai,K,l4,, li,Kobayashi, and R.Goto, 1973

Scattering functions of the atmospheric aerosols measured

by the polar nephelometer; Papers in letecr. Geophys. 24:
253-248

The authors measured the scacttering functions of simosphe~
ric aerosol particles with their polar nephelometer., They
analyzed the results and found a close correlation between
the scattering fuanction and the wind speed,
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Naistat, SeSe, 1950

Construction of instruments for measuring particle size,

Central. Aerosol Labs,, Columbia Univ, Final Progess Rep.
May 15 - Auge 15, 5 pe

A tyndalometer was built for the quantitative detection of

small particles (0,1 um)opy measuring light scattered in

the forward direction (0% 30°), A light-intensity ratio-

meter, consisting of red and green light sensitive photo-

tubesi and the "Navy Owl" was built to locate the angular
o

{95%2 ns of the red component in the scattering of white
ight,

507 - 302

NASA, 1976

Atmospheric aerosols: Their optical properties and sffectc,

A Digest of Technical Papers Presented at the Topical Mee~
ting on Atmospheric Aerosols, thelr Properties and Effects,
Dec, 13-15, Washi.gton Williamsburg, Virginia, Optical So-
cle:y of America and NASA Langley ﬁesearch Center,

Sel1

Nathan, Ae.Me, 1957

A polarization technique for seeing through fogs with ac-
tive optical systems, College of Engineering, New York
Univ,, Tech.Rep, 362,01; June

An improvement in visibility through fogs, smoke, and haze
has been reached with the use cf polariza%ion tochnique at
night with search-light illumination systems, The techni-
aque can be used with eitbsr visible or infrared radiation
and is applicable to imsgs formipg or radiation-detesciing
active wsystems. Theory of the pclarization properties of
various types of seattering medla wlth the ai¢ of Mie mo-
del is presented,

346 | 103
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Neizvestnyi, A.I., 1976

Rezultaty aksperimentalnogo opredelenia koeffitsienta kon-
densatsii vody, Ser. meteorologia, GUGMS, Vses,Nauchno-

Issled, Institut Gidromet, Infor, - Mir, Centr, Dannykh,
Obninsk, pp, 51

A detailed analysis of the calculation and experimental
measurements of the condensation coefficient, The muthor
stresses the importance of the accurate measurements of
temperature and water vapor pressure and of the impurities
which might explain large differences of different authors,
From the 17 analyzed methods nine yiflded coefficients of
the order of 0.03 and seven very close to 1,0

1.9

Neumann, H,R,, 1940

Messungen des Aerosols an depr Nordsee, Gerlands Beit
Geophys, 56: 49-91 ° T

“€ caps might generate several few ve-
they will not remain airborne for
responsible for
the high sea-salt concentrations of -
served lmmediately in i Do 1000 ugfn3 ob
coastal concentration
ters inland, Op the islgnd
=2 Q1

on the geashore 30 n «8 km from the seashore d
L5 m=3 (9 km from the seashore), ) an

203 - 4,2

H
Measurements on the content of non-vwiat |

rial in atmospheric precipitation, Int,J.Air, Pollut, 2:
132-141

Studies suggest that the sea surface supplies organic ma-
terdal to the atmosphere,

R S

Neuman, G,H., S, Fonselius, and L, Wahlman, 1959

ile organic mote~

i

'

' . .

L -
ﬁﬁg{;;fﬂmxwuummh N



TE A

x e . Fa A TI S s N AT
s o Ao R PRIGEE X SR Bt

T TR B A SR U SRR

% Nevzorov,A.N,, and V,F,Shugaiev, 1974

Samoletnyi registrator prozrachnosti oblakov, Trudy CAO,

! The visibility or transmittance in clouds is closely rela-
; ted to the cloud microstructure. A theoretical basis of
aircraft measurements is presented and two main methods
such as nephelometric and transmission measurements are
discussed in details, The authors describe the Aircraft
Transmission- Meter designet by G.M.Zabrodskii, The instru~
ment providing a continuous record measures the air trans-
parency on a distance of 20 m (on the aircraft IL-18) and

of 8 m (on IL-14). Its sensitivity extends to the corres-
ponding optical range up to 3 km

346

Nguyean Ba Cuong, B,Bonsang, J.L.Pasquier, and G,Lambert,
1974

Composantes marine et Africaine des aerosols de sulfates
dans l'hemisphere sud, J.Rech,Atmos, 8: 831-84%

During 1971 to 1973 cruises of the French ships around Ant-
arctica and during special cruises in the Atlantic and In-
dian ocean radon 222, sulfate aerosols and SOy, were measu-
red, Conclusions: In Mediterranean waters SO; content a-
mounted to 6 to 12 ug/m”, Along the West Africa concentra-
tions of 6.0 ug/m> were measured, while on thg North At-
lantic ané South Pacific only 1.3 to 1.8 ug/u’ were found.
Far from Australia sog concentration was 0.5 to 1.6 ug/m>
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Nolan, P.J., and B,J. Doherty, 1950

Size and charge distribution of atmospheric condensation
nuclei. Proc.Roy.Irish Acad.,A 53: 163-179

The authors suggested to obtain the size distribution of
small AN by measuring the diffusion coefficient of the par-
ticles. They .ound that the maximum frequency of large lons
in the atmosphere lieg between 0,01 um and O.lum (usually
around 0,03 um radius).
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O'Connor, T.C.,WsP. Sharkey, and V,P,Flanagan, 1961,

Observations on the Aitken nuclei in Atlantic air.
Juart.J.Roy, Meteor, Soc., 87: 105-108

Measuring of the dirffusion coefficient of AN showe tﬁat
thgsconcentration maximum of nuclej. is betweensl0™ and
107 cm in Atlantic air,

bel

Oddie, BeCoVe 9 1959

The composition of precipitation at Lerwick, Shetland,
Juart,J.Roy.Meteorol,Soc, 85: 163-165

Found Cl/Na monthly averages ranging from 1,17 to 1,69
in the precipitation iustead of the value of 1,80 of
Cl/Na ratic in sea water, Mg/Na and K/Na were very clo-
se 10 sea water, However, over the continents Mg/Na,
K/Na and Ca/Na increase rapidly, The decrease of the
Cl/Na ratio is claimed to be due to a release of Cl
(without changing the cation composition),Over the con-
tinents will probably increase Mg, K, Ca more than Na,

he3

Oddie, B.Ce Vo, 1960

The variation in composition of sea-salt nuclei with mode
of formation, Cuart.J., RMS, 86: 549-551

The author differentiates between “coarse spray" procuced
during bursting of an air bubble below the surface film

and "fine spray" which is releasel from the top film of
bubbles bursting at the sea surface, The "fine soray" con-
teins a much higher portion of potassium (iia/K ratio about

6 ) than that of sea water ( ¥a/K = 28 ), whereas the “co-
arse cpray" has a Na/K ratio of 24.
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Ogiwara,S., and T,Kobayashi, 1954

On the growth of water droplets around hygroscopic parti-
cles in convective cloud and its application to the arti-
ficial precipitation, Committee for Rain-making in Japan,
Tokyo, Revort of Rain-making in Japan, I: 42-45

The possibility of using hygroscopic nuclei for cloud
seeding is investigated. The authors used the observations
of cumulus clouds for defining the environmental parame-
ters influencing the growth of a cloud drop on an hygro-
scopic nucleus, It has been cogibuded that sea salt par-
ticles containing more than 10 ~ g of salt can beconme

rain drops through condensation of water vapor and coagu-
! ) iation with other droplete in a convective cloud,

1.9
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Ohta, <., 1951

On the contents of condensation nuclei and uncharged nuc-

. lei on the Pacific Ocean and the Japan Sea, Bull,Amer,
: Meteorol,Soc, 32: 30->1

¥ade 67 measurements over the Pacific Ocean (39°N; 153°E)

and 115 over the -Japan Sea (43.3°N; 14)1°E), On the first
site mean AN concentration was 290 cm™~; on the secqnd
which was closer to the polluted mainland 1,040 cm™/, On
thg same places the maximal va%ues were 690 and 2,200 cm=>
and the minimal 70 and 480 cm™”’, There is no correlation
tetween LIl counts and wind speed or wave height.

Lol

Okita,T., 1962

Concentration of large and giant hygroscopic particles in
the atmosvhere. J. Meteor.Soc.Japan, Tokyo,Ser.2,40:163-163

The mass spectra of large and giant nvclei are measured
with hand operated impactor and microscope. Size distribu-
tions are similar to those tound by other authors. The con-
centration of giant nuclei decreases in the ratio 10:1 at
» distance about 100 km from the cvast, The results suggest
that the main sourre of giant nuclel is the ocean and that
their concentration is sufficient in order to ztart &
rrizzle drop formation,
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Okita,T., and S.Ota, 1977

The concentrations of trace constituents in the atmosphere
and in cloud water in relation to meteorolcgical conditi-
ons and oxidant level, Vol. of Abstr, 9th Int,.Cont, on
Atmos.Aerosols,Cond, and Ice Muclei, Galway, 85

Ltmospheric gaseous components such as SOp, NH3z, NOp and
HNO,, HC1l together with particulates sog NO}, NH, and Cl1!
weré sampled in Tokyo and on a mountain 1370 n al%itude)
north of Tokyo. Also, several samplings on tethered bal-
loons and a helicopter have been verformed. Larger SO} par-
ticulates were found at ‘Tokyc and no markable decrease in

concentravions of SO}, NOé anc NHZ with altitude was ob-
gerved,

; he2

orr,C.Jr., F.K.Hurd, and ¥,J, Corbett, 1958

)
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{ Aerosol size and relative humidity, J.Coll.Sci.l3: 472

A theoretical and experimental investigation was made of
3 the gain or loss of water in dependence of the relative
t humidity for particles of NaCl, (NH.)>S0;, CaClp.6H20,

Agl, PbIp, and KCl havirng radii between 8.01 and O,1 um,
The growth o7 nuclei at increasing humidity at different
stages' (molecular layers, dissclved salts etc,) was com-
pared with the changes during decreasing humidity, and
the hysteresis was found,

—

109 - 105

Orr,C.,F.K,Hurd, W,P.Hendrix, and C.E, Junge, 1958

The behavior of condensation nuclei under changin. humi-
dities, J.Meteorol, 15: 240-242

Measurements confirmed the caiculnted growth curves for
Aitken size renge, For these particles, the increase of
water vapor pressure due to the curvature of the drop-

lets can no longer be neglected and the phase transiti-
on of crystals into solution drop occurs at lower humi-
dities due t0 the higher solubility of smaller crystals.
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M Owens, JeS., 1940
? ' Sea-salt and condensation nuclei, Quart. J, Roy, Meteor,.
. Soc. 66: 2
? ! The author concluded from his observations that most of
A the condensation nuclei originate from the bursting bub-
: ; bles on the sea surface,
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Parkinson, 1.C., 1952

llote on the concentration of condensation nuclei over the
western Atlantic, J.Geophys. Res, 57: 314-315

The author ccncludes the measurement af Al over the es-
tern Atlantic Ocean by the statement that 71% of all mea-~
sured concentrations were lower than 800 cm~>.

bel

Paugan J, Y., 1975

Sur la formation de noyaux Aitken dans l'air au-dessus
du litoral, C.R.Acad.Sci,Paris, 280, 5.B., 821-824

From July to Hovember 1974 Al measurements were made on
the sea shore at the entrance to the canal La Manche. Se= .
veral times extremaly high AN concentrations ( 102ncm=3) b
of the duration between 2 to 6 hrs were measured, Usually -
the high concentrations were observed between the low and
high level of the sea at the wind blowing from i/ over
the rocks along the shore where are many algee, Characte-
ristic is a very strong fluctuation of Ail concentration
vhich was independent of the solar radiation and of wind
velocity,

Lol
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Tenncorf, Re, 1954
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The vertical distribution of liie particles in the tropo-
sphere, Geophys, Res. Papers UGiAF, 25: 1-12 ,

g

Summary of the aerosol varticle distribution (il anc large
nuclei) over the Central Jurove. The survey is basec main-
1y on measurements by igend, Siedentopf and Rocsmenn,
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Penndorf,Re, 1962

Scattering and extinction coefficient for small spherical
aerosols, J,Atmos,Sci. 19: 193

The author mentions the exrressions for the tctal scatter-
ing coefficient (based on the knowledge of the real part }
of the refractive index) and for the scattering coeffici~ ,
ent cdecuced from the complex index of refraction, These

tve formulas lead to reliable values up to about « = 0.8

in the range n=1.25 to 1,75 and k < 1,

o " .
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302 - 301

Perrin, F., and i, Abragam, 1951

Polarization of light scattered by spherical particles
(in ¥French), J.Phys.Radium, 12: 69~73

Scattering coefficients are calculated for a transparent
sphere., Jimensions of particles in suspension are deiermi-
ned from the scattered light, Its degree of polarization
is related to the incident light,
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Petrenchuk, O0,P., 1975

Estimation of condensation nuclel chemical composition
from the results of cloud water analysis, Proc.of the 8th
Int,Conf,on Nucleation, Leningrad, 1973, Gidrometeoizdat,

Moscow, Li5-4L49

The author describes the summary c¢f the analysis of atmos-
pheric precipitations performed over the territory of USSR
since 196C. Sulfates represent an important constituent of
the background aerosol.., Also, in samples collected by M,A.
Bliashaova from frontal clouds over the Black Sea sog ions
were predominant, The author found a limited extent’of see
salt transport inland.
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Petrenchuk,0.P,, and VY,A, Ilonin, 1974

T RN g B G

i Kontsentratsia i dispersnyi sostav aerozolei na morskom
! poberezhie Kryma, Trudy GGO, Vyp,343, Gidrometeoizdat,
{ Leningrad, 5-11

: "hree stage impactor was used for sampling at 15-20 1/min
i on the seashore of Krym at the following distances from
the seashore: 15, 213, 690 and 2023 m at the altitudes
7, 41, 111,3 and 377.7 m.In mean the sizes of aerosols
#ith ciameters 1 um < a < 12 um were sampled, hovever,
nccasionally particles with radii 75 um were caught.

Hoemt2 (Junge) :lumber of

nax min Y rnax nin samgles
I5m 1,93 0,23 D.84 4,0 1.4 2ol 2
2023 m 1,55 0.21 0,66 L,2 262 246 18

be2

Petrenchuk,0,P., V,A., Ionin, and R.F. Lavrinenko, 1974

0 khimicheskom sostave atmosfernykh aerozolei na poberez-
hiakh, Chernogo i Azovskogo morei, Trudy GGO, Vyp.343.
Leningrad, 12~19

The_concentration of Cl ions increased from 2 to 2,000 pE.
.m~> if the wind velocity increaseé from O to 11 m sec™™,
The concentration of SOQ ions varied between 3 to 30 ugm‘3o
Around Azovskili Sea the 'prevailing components wer HCOB,

Ca and SOy ions, Cl ion concentration of 1,8 ugT‘ was
only found at wind velocity larger than 7 msec~+,
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Pich J.. 1972

A mathematical study of the Wiegner effect in colloid
coagulation, from assessment of airborne particles by !
T.T, Mercer, P,E, Morrow, . StSber, Charles C. Thomas, §
Publ, Springfield, Illinois, Chap, Iey Pe 5 !
!
f

Wliegner, 1911 concluded that the coagulation rate of
small particles increases in the presence of big parti-~
cles, The new polydispersity factor and the collision
parameter are deduced, Polydispersity of the system al-
ways increases the rate of Brownian coagulation in both .
thebcontinuum region and in the range of small Knudsen 5
numbers,
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Picn,d., S.K.Friedlander, aad ¥,S.Lai, 1970

R syt &

The self-preserving particle size distribution for coagule-
tion by Brownian motion - III,, Aerosol Sci, 1l: 115-125

A theoretical study of ithe dynamics of the coagulation with
simultaneus condensation has been performed in order to
follow the evolution of the particle size distribution fun-
ction. The nondimensional parameter critical for the exis-
teczce of the self-preserving spectra for coagulation and
cond~nsation has been deduced and several iimitations to

the applicability of the self-preserving spectra formation
mechanism mentioned,

RN
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1.2

Plass, G.N., 1966

The absorption of laser radiation along atmospherir s.ant
paths; Appl.Cptics, 5: 149-154

The abscurption of laser radiation alcng atmospheric slant
paths is calculated on the basis of the validity of Lam-

bert's law, An example of the absorption in gases uniforn-
ly distributed in space when the variations of temperature
can be neglected is presented. Thisz case is then generali-
zed to include non uniformly distributed gases with a tem~

5 perature variation. Further, the e¢ffect of overlapping of 2
s spectral lines is studied with thke help of the Elsasser
fg model,

ekt

e

Plass, G,N,, and G.W, Kattawar, 1972

, Effect of aerosol variation on radizce in the earth's
: atmosphere-ocean system, Appl.Optics, 11: 1598

‘- The reflected and transmitted radiance is calculated for
5 an atmosphere~ocean system in which multiiple scattering
and anisotropic scattering from aerosols are takean iato
account by a Monte Carlo technique.Alsn, the scattering
and absorption by water moiecules and by hydrosols ere
tazen into account, The calculations are made for a nor-
mal aerosol distribution, and for A = 0,7; G,9; 1.57 um,
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Olass, G.N., G.V.,Kattavar, and S,J,Hitzfelder, 1974
Interior rudiances in optically deep absorbing media, Rep.

of Proc, IAMAP-IUGG Assembly, Melbourne, IAMAP, Publ, No,
15 a, Toronto, 83

The interior radiances are calculated by the matrix opera-
tor method assuming a deep absorbing medium, The author
describes the development of the asymptotic angular dis-
tribution of the radiance, The ratio of the upward to
covmward flux is calculated and is shown to be almost con-
stant, The variation of the polarization of the reflected

and tronsmitted radiation as a function of the cloud deptn
is discussed,

301 - 506

Podzimek, J,, 1959

Measurement of the concentration of large and giant chlori-

de condensation nuclei during flight, Studia geoph, et
geod., 3: 25€-280

A ¢ tailed study of the formation of Lissegang circles for
ch’ rides in sensitized gelatin showed that there is not a
st_ong influence oi either temperature or humidity on the
value of the magnification factor. This amounts to values
between 5.0 and 7.0 for particle radii between 0,5 to 3,0
um based on measurements of the settling of particulates

in a drift-tube, Results from 7 flight measurements in
Bohemia are presented,

5013 - 402

Podzimek, J., 1959

sika oblakd a sraZek (Physics of clouds and precipita-
tion) NCSAV (Academia), Praha, pp. 501

The book w. .tten in Czech contains nine chapters dedica-
tel to the transvort of water in the atmospnhere, to the
formation of a new phase, to the microstructure and ma-
crostructure of clouds and to the precivitation formati~
on. P, 119-215 are dedicated to the condensation nuclei,
to their physical-chemical function and their distribu-

tion in the atmosphere, The literary survey on marine
aerosols until 1957 is included.
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Podzimek, J., 1959

Determination of size spectrum of chloride giant conden-
sation nuclei, Studia geoph.et geod. 3: 393-402

The results of alrcraft measurements of chlcride giant nu-
clei over the northern parte of Bohemia and over the High
Tatras mountains in Slovakia were analyzed in order to
find the best fit with some c¢f the recommended size dis-
tribution functions. The best fit was found with Nukiyama-
Tanessava distribution functic..

| 1.2 - 4,2

Podzimek, J., 1961

Uber die Bindung der Lerosole auf der OberflHche der Vol-
kenelemente, Gecfisica Pura e Applic., 50: 161-168

A model similar to the Brovmian coagulation with an "outer-
force'" acting on small particulates is used in order to
calculate the deposition rate of particlez on the surface
of a growing drop., Calculated values of the number of depo-~
sited small spherical particles show that this effect might
explain some phenomena observed during cloud seeding expe-
riments and scavenging of particulates by water drops.
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Podzimek, J., 1962

i RGBSt €

On the influence of Stefan flow on the binding of aerosol
particles on cloud elements, Aerosols, Phys,Chem, and Appl.,
Proc, lst Nat.Conf. on Aerosols, Liblice,October 8-13,
173-180
A simple model of the aerosol devosition on a growing drop
is suggested, Due to the binding of water vapor molecules
on the surface of the droplet a force is exerted on a small
insoluble particle. The force is proportional to the water
vapor pressure difference between the environment and the
surface of the drop. A potential use of the Stefan flow

} phenomenon in meteorology is mentioned,
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Podzimek, J., 1967

Results of measurements of giant condensation nuclei of
chlorides in Cuba, Studia Geoph, et Geod, 1ll: 470-47%

Cascace inpactor sampling in Havana and over the Caribbe-
an sea chowed in mean giant sal® nuclei concentrations

: 114 nuclei per one liter of air in Havana and 246 n/liter
; over thne ocean, Vertical aircraft ascents cver the ocean
indicated very low nuclei concentrations above 2,000 n
level encC concentrations surpassing 1,000 particles per
cna~” arounc¢ temperature inversions,

-

L,2

Podzimek, J., 1969

Mesures des noyaux de condensation geants dans les regions

continertales et maritimes, Ann,Inst,Univ.Navale di Napoli,
38: 3-14

L survey of all measurements performed mainly during the
time period retween 1956-1966 when the spot test (Liese-

. gang circle) method was applied for chlorides and sulfa-

) tes in Bchemia and Cuba is presentec, On the ground Cl°¢
giant nuclei concentr, amountgd to 12 to 28 n/l and sulria-
tes ranged from 2x102 to 7x10° n/l, Cver Cuba Cl' concen-

trations varied in mesn from 114 n/l1 over mainland to 246
n/1 over the ocean.
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Podzine iy Je ’ 19 ;-3

Contribution to the question of condensation nuclei for-
mation on the seashore, J.Rech.Atmos,?7: 137-152

24 samples collected with a cascade impactor along the
Padre Island were analyzec for NaCl particles by Liese-
gang circle method: The concentration of giant nuclei a-
i mounted from 89 to 15,160 nuclei per liter of air. Huclei .
‘ g size distribution was well described by HNukiyama~Tanassa- .
3 va dencity function, Zlectron wmicroscopical sxaminations

é revealed many particles with r < C.C3 unm,
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Pcdzimek, J., 1977

Identification of sodium chloride particles by Liesegang
circle method, paper pres. at 52nd Colloid & Surface Sci-
ence Symposium, ACS, Bvffalo,N.Y., June 19-22

The formation of circular spots in a sensitized gelatin
sheet is investigated on the bvasis of a simple thres dimen-
sional model of the diffusion of outer ions. Comparison
with simple measurement of diffusional rings is presented.
The usefulnese of the method is stressed by the establish-

nent of the magnification factor with an aerosol centri-
fuge,

5¢13

igggimek. Jey O. Preining, C.A.Russell, and J,F,Stampfer,

Aeroscl studiezs at the Texas seashore, Tech,Rep, No.AG-8,
GCCPR, Univ, of Missouri-Rolla, February

Measurerents of the concentration of AN vnoint on continen-
tal sources, Particulates with r<0,7 um are generated

on the sea surface, but are not in their majority compo-
s3d of sea salts like particles larger than G.7 um, Giant
salt nuclei foliow the Nukiyama-Tanzssava distribution

and many ot them have mixed nature. Organic material is
bound mainly on particles with d < 0.7 um.

bor
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Fodzimek, J., O.Preining, and J.F.Stamfer, 1977

lerosol study during a sea breeze, Vol, of Abstracts 9th

Ing.Conf. on Atmos,derosols, Cond.and Ice Huclei, Galway,
14

Faritime aerosol measurements have been performed on the
seashore of the Padre Island and at higher altitudes at
the same location in order to investigate into the trans-
fornation of the maritime aerocol during a sea breesze, AP
counts were not related to the state of the sea surface,
however, showed short term increase.Vixiyama- Tanassava
function describes well the size distribution of chloride
pvariicles. Organic substances were primarily bound on par-
ticles with diameter smaller than 0.7 um.
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Podzimek, J., and a,N, Saad, 1973

Metamorphosis of sea salt parivicles at changing humidi-
ty, paper pres.,at the 54th Annual Meeting of the AMS,
Jan 8-11, 1974, Honolulu, abstract in Bull, AMS,54:1106

The experiments with stored sodium chloride aerosol are
described, Tne measurement of AN and of larger particu-
lates with light scattering instrument (Royco 225) led
to the conclusion that larger sodium chloride particles
shatter, what finally leads to the increase of AN counts
during several hours after the aerosol had been introdu-
ded in%to the storage bag. This confirms observations
made in nature aund in laboratory by other irvestigators.

1.2

POdZimek’ Jo’ and AN, Saad, 1971"’

Evalution of giant chloride nuclei size spectrum on the
seashore, Arch.Met.Geoph.Bioklim,, A, 23: 77-86

Nukiyama-Tanassava size distribution function is used
and applied with the model by Sedunov (definition of the
activity o~ clei) for calculating the exponents in the
spectral f. “ons and in the supersaturation spectrum
curve as vel., The N,-T, distribution fits well (better
than Junge's), however, there are some systematic devia-
tione of the curves for particles with r > 35 um, The

exponent s in the N.~T, formaila n = Ar2 exp (-BrS) has
the value %,

1e2 =~ 4,2

Po?zimek,J., and A.N. Saad, 1975

Retardation of condencaiion nuclei growth by surfactant,
J.Teophys.Res., 80: 33586-3392

. one-cimensional model has been used for the description
of the retarded growth of sodium chloride nuclei due to
the coating by thin layer of cetylalcohol, The protective
layer can retard the activation of nuc:ei and cause the
colloical instability mainly by coating nuclei with ra-
dii smaller than 0.2 um. The cencept of the critical

thickness of the layer (Deryaguin et al,) is discussed
in details,
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Podzimek,d., and Je. "o Stampfer, 1977

Yertical distribution of marine aerosnl above the seasho-

re, Tech,Rep, ¥o., AG-7, GCCPR, University of Missouri-Rol-
la, (in print), 1977

lircraft measurements were performed above Padre Island
(Texas) at altitudes 15, 150, 300, 600 and 1,300 m, Cli-
met optical counter showed different bekavior of partic-
les smaller and larger than 0,7 um around tzmperature in-
versions, The concentrations,of smaller particulates a-
nount to several tens per cm %nd that of larger particu-
lates to several tenths per cm?, Large particulates are

composed mainly of salts and follow the Huxiyama~Tanassa-
va distribution.

#02 - 207

Podzimek,dJ., and D,E.Wood, 1976

Possible effect of surfactants on the evolution of cloud
droplet size spectrum, J,Rech,Atmos., 10: 129-142

The previous work (Podzimek and Saad, 1975) has been
completed by assuming that only a part of the population
of salt nuclei is coated by cetylalcohol.The calculated
evolution of the drop size distribution indicated a sig-
nificant effect which lasted at least for several minu-
tes, A critical analysis of the numerical solution poin-

ted out the necessity of finding a more realistic model
for coated nuclei.

1.8

Prahm, L.P., 1674

Comments on “The background ievel of the summer troposphe-

ric aerosol over Greenlanda and the North Atlantic Ocean',
J.Appl.Meteor. 13: 730-733

The author claims that Flyger,Hansen,Megaw and Cox (1973)
night not interprete correctly the measurements of AN over
Greenlund,They applied isotaric air trajectories instead of
isentropic.The author shows tkat the high concentraticns of
AN might not be due to the local sources of pollution.but
by the polluted air passing from the heavily populated a-
reas of the USA over Canada to the Vest coast of Greenland,

The mean size of particulates was 0.03 um, Reply by Megaw:
Over the seas surroundiig Ggeenland the concentration was
in the ragge 400-800 AN cm~2 with occasional pesks up to

Z 000 cp-2,0ver the ice cap the concenirutions were 200-
cm™, ‘
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: Preining, 0., J.Podzimek, and P,Yue, 1976

T

The magnification factor for sodium chloride Liesegang cir-

cles esctablished with an aerosol centrifuge, J.Aerosol Sci.,
7: 351-358

s A

: Using an aerosol centrifuge magnification factors of dry

: salt particles in the diameter range from 0,5 to 2.0 um we-
: re established, Salt particles prepared of 1% HaCl so%uti-
: on yielded magnification factor around 1,25 and for 6% so-
fution the factors varied between 1,6 and 2.8. Salt nuclei

prepared from sea water droplets yielded the factors bet-
wreen 1,6 and 1,7
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Prosperc, J.M., and 7,H, Carlson, 1972

Vertical and areal distribution of Saharan dust over the
western eguatorial North Atlantic Ocean, J.Geophys.Res,

77: 5255-5265

The authors found in the Caribbean area that Saharan
dust content in the air ranges from several ug m~- to
60 ug m“s. The main air mass bringing the Saharan dust
over the Atlantic Ocean proceeds fast above the passat-
inversion zone and causes the 'Ysudden" increase in mea-

sured concentration of cuntinental asrosol several thou-
sands of km from the African coast,

— e m——-

Pueschel,R.F,,R.J.Charlson, and #,C.Anlcuist, 196G

On the anomalous delisuescence of sea-spray a2eroscls,
J..lppl.ilet,, £: 995-99¢

Studies with the neptelometer and flame scintillating
spectrophotometer led to the conclusion that the light
scattering coefficient of an zerosol formed by concen-
sing cier vapor on res~crray <roplets ( at 7C5 to, 90
Re.H.) is significantly less then that of "pure" ..2.1 co-
lution -‘roglets in an identical environment, Chere is a

<A
possible exvlanation that surfactants deposited on the

surface of the drops formed by bursting of sez water dub-
bles might be responsible for this behavior,
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Pueschel, R.V., and P,M, Kuhn, 1975

Infrared absorption oi tropospheric aerosols: Urban and
rural aerosols of Phoenix, Arizona, J.Geophys,Res, 80:
2960-2962

M PPt

The IR absorption and scattering properties of an aerosol
were calculated and compared with IR in situ radiance mea-
surements in the 9,5 through 11.5 um spectral region, Mie
calculation shows that at 10 um wavelength more than 95%

. of the Ik extinction is caused by absorption. 'fhe imagina-
ry part of the IR refraction index was 0.47 and 0,19 for
the urban and rural aerosols, respectively,

P ATugmys o ares

304 - 3-2

Pueschel, R,F.,, and B,G, Mendonca, 1972

Zources of atmospheric particulate matter on Hawaili,
Tellus 24: 139-149

Study of sources of aerosols on the island of Hawaii, par-
ticularly those affecting the Mauna Loa Observatory have
peen performed with a manually recording AN counter and

2 nephelometer, Significant changes in the nuclei concen-
tration and in light scattering coefficients resulted

from combustion activities on the island (man-made and
volcanic), The relative contribution of the marine aero-

rprspy

;% sol to the total particle population over the island is
18 small,

B

he2 = L4,

Fueschel, R.F., and K,s. Noll, 1967

Tisibility and aerosol size frequency distribution,
JeAppl.ifeteor, 6: 1045

i comparison is made between the calculated meteorological
range bse2d on measured size distribution of particulates
and the visibility observations. An analysis of 16 size
Cistributions shows that about 90% of particles have d<0,1
unm, lowever, their contribution to light extinction amounts
only to 5%.fherefcre¢br visibility studies evaluation of
particles of size greater than C.l um is sufficient.
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Pueschel,R.F,, and C,C,Van Valin, 1974

The mixed nature of laboratory-produced aerosols from sea-
water, J.Rech.Atmos. 8: 601-610

Light scattering measurements at varying relative humidi=
ties on maritime aerosols show a retarded droplet growth.
Gas chromatographic and mass spectrometric analyses of sgl-
vent extract of the ocean water show a direct relationshin
between the effect of retarded droplet growth and the quan-
tity of organic matter in sea water, The organic material

is transported as an aeroscl.
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Pueschel, R,F., and C,C.van Valin, 1974

The mixed nature of maritime aerosols, Je.Rech,Atmos, 8:
601-610

Gas chromatographic and mass spectrometric analysis sup-
port the idea of the retarded activity of wmaritime nuclei :
due to the coating by organic materials.Most of the mate- ]
rizls belong to the mcno- and diunsaturated hydrocarbons
which exist in concentration up to 1:109 in the atmosphere
over the sea, and are transfered onto the nuclei through
bubble burstinge. The surfactants do not influence the cri-
tical R.,H. of salt nuclei, only their rate of growth,Light
‘ scattering measurements show that the retarded activity '
’ cannot be caused by inorganic ion combination,
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i Juerry, M.R., R.C.,Waring, W.EBE,Holland, G.M,Hale, and

H WeNijm, 1972

i .

2 Optical constants in the infrared for agueous solutions

: of NaCl, J,Opt.Soc.America, 62: 849-855

The authors investigated relative specular reflectances

of 1, 3, and 5 M agueous solutions of NaCl in infrared re~
gion ( 2 < A <20 um), Distilled water was used as a re-
: flectance standard. ‘later has infrared bands centered at

: i 2+75, 6,10 and 14,60 um, The presence of Na and Cl ions

‘ can significantly influence the relative reflectance in

: infrared radiation,
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305 - 304

Tuerry, MosR., ReC,laring, .s.Holland, L.M,Earls,; M.D.
Herrman, W.P,Nijm, and G,M.Hale, 1974

Optical constant~ in the infrared for K50y, NH, H,POy, anc
H2S0, in water, J,Opt.Soc.America, 64 p9-4é

The authors measured relative specular reflectances of 0,5
M aqueous solutions of Kp50) and NH,HoPO,, and of 3M H»SO
in the 2-20 um infrared region, Spectacular changes in thg
molecular extinction coefficients in the region between
the wavelengths 8 and 10 um were found,
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Radke, LeF., 1977

Marine aercosol: Simultaneous size distributions of the to-
tal aerosol and the sea salt fraction from O.,1 to 10 mic-
ron diameter, Vol.of Abstr, 9th Int.Conf, on Atmos.Aero-
sols,Cond, and Ice Nuclei, Galway, 149

Concentration and size distribution of marine aerosol in

the size range between 0,01 and 50 um (diameter) was mea-
sured by ion mobility and light scattering devices and by
sodium specific flame scintillation spectrophotometer, Du-
ring light winds the Pacific Ocean was the predominant sour-
ce of 10 um diameter particles, but it is a negligible sour-
ce of 0,1 um particles (less than 0,1% of the total counts).

l.L[- hind 2.2 - 2q3

Radke, L,F,, and D,Hegg, 1972

The shattering of saline droplets upon crystallization,
JeRech,Atmos, 6: L47-455 '

An experiment has been set up in order to check the effi-
ciency of salt crystal shattering during crystallization
of saline droplets, The number of salt particles was ae-
te?mined by a Na-sensitive flame photometer, The multi-
plication factor for larger particles was 1,88 while for
particles with d < 0,062 um was around 5,

2.5 - 2.1

Radke, L.F., and P,V,Hobbs, 1969

Measurerents of cloud condensation nuclei, light scatte-~
ring coefficient, sodium containing particle and Aitken

nuclei in the Olympic Mountains of Washington, J.Atmos.

Sci., 26: 281-288

Dissipating clouds do not return to the atmosphere the sa-
me CCN spectra that formed them but rather produce an in-
crease in the number of CCN at the lower supersaturation.
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Radke, L.F,, and F.M, Turner, 1972

An improved automatic cloud condensation nucleus counter,
Je.Appl.Meteor,, 1i: 40O7-409 .

The original cloud condensation nucleus counter developed
by Radke and Hobbs has been improved by reducing the size
and weight of the instrument and by increasing the samp-
ling rate, During the nuclei workshop at Ft.,Collins the
instrument was compared with four other instruments hased
on thermal diffusion chamber principle, It was found that
the improved automatic counter giveszcounts within *= 50% cf
the mean of all five counters,

546

Ranz,W.E,, and J,3,Wong, 1952

Jet impactor for determining the particle-size distributi-
cns of aerosols, Arer.Med,Assoc.Archives - f Industrial Hy-
giene and Occup.Medicine, 5: §54-477

Theoretical and experimental analysis of the impactors is
presented, Rectangular and circular jet opening are consi-
dered and collection efficiencies are calculated. The cal-
culations are compared with experiments and a reasonable
agreement found, Particle size distribution is given for
sulfuric acid and ammonium chloride,

raschke, ™., 1974

Jpsorption of solar radiation in a cloudy atmosphere above
the ocean, IAMAP-IUGG Assembly, Melbourne, IAMAP, Publ,.
lio, 15a, Toronto, 84

A multiple scattering calculation of the transfer of so-
lar radiation between 0.25 and 3,28 um in a model of the
atmospperg—ocean system is presented., The computational
mcdel is based on an iterative solution of the radiative
transfer envation, which accounts fsr anisotrovical scat-
tering and absorption in b~th media, The resulls indicate
a very strong absorption by atmospheric aerosol accountine
foxr 505 of total solar heating, ‘
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(1953) measurement,

v %
: Rath, R., and D,Pohl, 1974 g
% Perticle size determination with the particle counter, ki
& Staub 34: 108-11k %
% The authors describe the basic theory of the light scatte-~ %
5 red by floating dust-like particles to count their number %
§ and to measure their diameters, The theory is appiied to a b
; specific particle counter, i
| b
z 3
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Rau, Y., 1956 :

E Jxperimentelle Untersuchungen Uber die Zrzcugung von Salz- é

: teilchen awus cen Heeren, Geofis,Pura e Appl. 33: 210-214 2

4

The author was not able to justify Mason’s resuvlts of the %

nuclei production rate from bursting bubbles (300 = 30 nu- %

clei ver bubble), The messured mean concentrations of nu- 3

clei with m > 10-15 g were about 106cm=3, There is some %

] doubt, however, whether the level of efficiency of spray- B
1 ing mechanism in laboratory can be reached in nature, §
%
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Rau, w,, 1956 ]

Bestimmung der Gr8sse uid HHufigkeit der Chloridteilchen 4

in maritimen Aerosol, lMeteor.Rundschau 9: 210-214 . %

} ; Salt nuclei measurements at Cuxhaven are described.The to- 3
H tal cancentration of all sizes was 12 cm~> during the five y

; days of measurements. The maximum particle size was 2r=7um. 4

5 Instead of larger particles Rau found droplets from sea p
spray and claimed a reasonable agreement with Woodcock!'s i
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Rau, Y., 1956

Bine vereinfachte Ausfthrungsweise der Vittori-Methode zum
Nachwels von Chloridteilchen im Aeroci™ und die Bestimmung
der Teilcrengrsse, Arch,lfet,Geophys,dioklim,A9: 224

A detailed description oi the Liesegarg circle method
(Vittori-method) for the identification of the sodium
chloride particles in the sensitized gelatin sheet is
presented, 7he magnification factor was determined by
conparing the spot diameter with the size of salt solu-
tion drons, The sizes of drons were calculated from their
fall veiocity in a secimentation tubve,

Reist, P.C., and W.A, Burgess, 1968

A comparative evaluation of three aerosol sensing methods,
Amer,Ind,lygiene AssoCe.da, 29: 123-128

Comparison of a piezoelectric particle sensor, acoustic
particle counter and hot-wire sensor has been performed.

The best results have been obtained with hot-wire sensor
(anemometer),

549
Remsberg, Z.Ze, 1971
Radiative

Properties of Several Pra’atle Constituents of
itmosvheric Aesrosols, Thesis, Univ, of VWisconsin

The author investigated into the optical pyope?ties of at-
mospheric aerosc’-, “tsorption and refractive index of am-

monium sulfale zn p.ir.c acid in the range of wave lengths
from 7.5 to 14 um i rocented,

3,5~ . 2 207
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Renoux, A., J,F.Butor, G,Tymen, and G.Madelaine, 1976

Une methode de gétermination du spectre granulométrioue
des aerosols présents dans disférents types d'atmosnﬁére,
in "Aerosole in Naturwissenschaft, Medizin und Technik"
Bericht der 4,Tagung GAF, 112-117 ’

The combination of the Andersen impactor with nucleopore
f;lger enabled to measure theaerosol size distribution in
different environment: Paris (P), Bre;t (B), Kardalaes (K)
in Canal La Manche and Midlante (M), close to Azores, The
three ggdus of log-normal distribution were for (XK):

1,3x10775 0,22; Oo7h um and (M): L4.3x10~3; 0,19.and O,62um,
The coe§f1c1ents for the Junge's distribution were for

1 um <d <20 um particles: (K) - B = 3,0 and (M) - B= 3,5

be2 - 41 ~ 1,2

Renoux,A,, J.Y;Paugam, G.Madelaine, and S,Fongang, 1977

A production of very high condensation nuclei concentrati-
on at a tidal seashore, Vol,of Abstracts 9th Int,Conf, on
Atmos, Aerosols, Cond, and Ice Nuclei, Galway, 155

The measurements of AN concentration and size distribution
have been performed on the North-~WVestern shore of Great
Britain, HighlzBfluctuating concentrations of AN (max,
around 2x10°cm “) have been measured and related to the li-
ving sea-weeds exposed during diurnal low tides. A hypothe-
sis has been established that a fast process of photolysis
is responsible for the high Al counts,

4,1l - 1.8 - 2.9

Renoux, A,, G,Tymen, J.F,Butor, and G,Madesleine, 1974

Uti".ication de cascades impactors pour ltetude de la re-
pzstition granulome-triques d- aerosols atmospheriques,
.:pplication a 1ltaerosol marin, J.Rech,Atmos, 8: 709-721

‘erosols were collected by cascade impactors (MM2 and An-
derson) and by nucleopore filters, Obsavations were car-
ried out oy optical an¢ electron microscope. Spectacular
differences were found between continental aerosol (peak
at 9=0,2C um, minimum a2t C.l4 um) and the wmarine aercsol
with the inflexiosn around 3=C.6 um, The coefficient in
the Junge’s law varies according to whether the air is
continental or maritime,
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Rensch, D.B., 1968

Survey report on atmospheric scattering, TR 2476-1, Elec-
tro-Science Laboratory, Ohio State University, HMay

A survey report on the theoreticsl and experimental inves-
tigation of the atmospheric scattering by aerosol vartics
les in the visible and infrared region,

3.2

Renscn, D.B., and R.K.Long, 1970

Comparativs studies of extinction and backscatter.: Yy ae-
roso%g, fog, and rain at 10,6 um and 0,63 u, Appl.tL ..cs,
9: 1563

Calculation of extinction coefficients for horizontal path
at sea level is made for model situations in Continental
aeroscl, fog aad precipitation, Calculations are made for
wavelcongths 0,34 u and 10,6 u and the resuits are compared
with outdoor transmission maesurement.,

3.2 - 306

Rex, R.%., and E,D, Goldberg, 1958

Quartz content of pelagic sediment of the Pacific Ocean,
Tellus 10: 153-159

The authors investigated the mineral composition of. pela-
gic clays from the eastern Pacific Ocean., There is a mer-
ked latitudim). 4dependence with a maximum around 30°N,
There is the evidence that quartz and perhaps other mi-
nerals are transported from the exposed arid lands far
into and across the Pacific Ocean, The size distributi--
on of quartz has a maximum fraquency between 0.5 and 15,0
um,

209
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Rich, T.A., and V.A, Mohnen, 1969

A proposed size distribution function for natural aero-
sol, Proc, 7th Int.Conf.Condens., Ice Nuclei, Prague~Vi-
enna, Academia, Prague, 38-53

A distributior function dP/dy = 12 (y~* - y‘s.) is sug-
gested in which y is some function o the particle radi-
us r ( y=1 at minimum r ). The main parameters of the
suggested distributiorn, such as maximu@ fr equency (with
the corresponding particle radius), arithmetic and geo-~
metric mean, are deduced, Some experimental data are .
presented which support the suitability of thg distribu-
tion for the description of the aerosol behavior,

1.2

Rhine,F,, D,%illiams, G.M.Hale, and M.R.5uerry, 1974a

Infrared ootical constants of aqueous solutions of electro-
lytes, The alkali halides, J.Phys,Chem,, 78: 238-246

The authors measured the normal-incidence spectral reflec-
tance of acueous sclutions of alkali halides in the spec-
tral region of 350-5,000 cm™, The real and imaginary part
of the complex refractive indey has been calculated with
the aid of Kramers-Kronig phase~-shift analysis. The nega-
tive ions nroduce greater changes in the absorption spec-
trum of the solvent than dc the positive ions.

305 - 301}

Rhine,P,, D,Jilliams, G.ii,Hale, and M.R, uerry, 1974 b

Infrared optical constants of agueous solutions of electro-
lytes, ficids and bases., J.Phys.Chem., 78: 1405-1410

The normal-incidence spectral reflectances of aqueous so-
lutions of HCl, NaCH and KOH have been measured in the wa-
ve length spectral range of 350-5,000 cm™—., The real and
imaginary part of refractive indices of the solutions were
evaluated with Kramers-Kronig phase-shift analysis from
the measured values of reflectance, Reflectivity, refrac-
tive and absorption index are analyzed for each substance,
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Rinehart, G.S., 1370

Improved method for the detection of micronsized sulfate
and watersolube particles, Analytica Chimica Acta, 52:
295-303

15 g of polyvinylalcohol (PVA) and 200 ml of water were
mixed, To tkis mixture 066 ml of glycerol, 4,5 ml of satu-
: rated BaCl, solution (25°), and 0,2 ml of aquaous Triton

N X-100 were added. The hot solution was 1iltred under suc-
' . tion through a membrane filter, After -ampling, the slide
was observed in ¢ “icroscope and than exposed to a stream
of water saturate. air for a few minutes, The Liesegang
reaction rings were examined and measured in a micxscope,
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5.15

Robbins, R.C., R.D, Cadle, and D,L, Eckhardt, 1959

(0

The conversion of sodium cﬁloride_to hydrogen chloride
in the atmosphere, J.Meteorol,, 16: 53-56

The reactions were studied of the possible release of

gaseous chlorine: NaCl + 2NOp ~- NaNO3 + NOCl, NOCL +

+ Hp0 -~ HC1 + HNO,, NOC- B¥ -~ NO + ClL, This reacti-

on is slow but rather com, ee. The author suggests that
- NO, forms HNO, by hydrolysio, which in turn is adsorbed
: by the dry Naél particles or diesolved in solution drop-
; lets,This results in release of XCl,

A o) S eI AR

*,
&

3
4
3

ST SR NN f iy el W

1ok - 2.3

- .
v e e o e ————————— — ——— - —_— PN

Rogers,C.F,, and P,Squires, 1977

A new device for studies of cloud condensation nuclei ac-
tive at low supersaturations, Vol, of Abstr., 9th Int,
Conf.on Atmos, Aerosols, Cond., and Ice Nuclei, Galway, 45

A new instrument, called "diffusion tube" which utilized
the difference between the diffusivities of water vapor
and heat in air is capable to provide supersaturations
between 0,1 to 0,05%., The performance of the new device
is compared with a thermal gradient diffusion chamber and
the average ratio of concentrations indicated by both
counters was 0,47,
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Roll, H.U,, 1965

Physics of the Marine Atmosphere,
London, Dpp.426

i,Press, New York-
Monogravh on the composition an state ~f r;2arine atmosphere
contains a detailed treatises on: J.tro _.eric nuclei above
the ocean {op.435-6L4), chemistry of marine atmospherc (»p.
64-84), electricity and radiocactivity of the marine atmos-
phere (np,84-100),

Rosinski,J., and C,T.Hagamoto, 1972

Jdater-affected fraction of natural 1.5 - 9 u diameter ze~
rosol particles, J.Coll.% Interf, Sci., 40: 116-120

Changes in aerosol partially hydrosolized show that the
viater-affected fraction was mainly observed in the 1,5-
-3 u size group, when there was scattered rain and over-
cast sky. The aggregates formed through evaporation of

cloud droplets seem to be often found in the atmosphere,

262

Rossknecht,G.F., W.P.Elliott, and F.L.Ramsey, 1973

The size distribution and inland penetration of sea-salt
particles, J.Appl.Mctesor., 12: 825-830

Chloride particles with d > 1.24 um were depogited on mil-
lipore filters and identified by mercuroussilicate techni-
que; 18 samples were taken over the otean and 49 over the

miinland. Size distribution of particles follows the expo-
nential foraula. 0.3 km from the shore_inland-particle con-
centrations ranged from 0,6 tc 1.2 cm=>, Total mass of salt
transported inland was 20 to 64 x 10"9g per liter of air,

2¢5 ~ 4,2 | 212
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Roth, C., and J,Gebhart, 1973

!
f
Commenlis to the lower detection of a laser aerosol spectro- i
meter, in "Aerosole in Physik, Medizin und Technik™, Jahres- :
kongress d, GAF, 36-40 }
H

The counting of single aerosol particle by light scattering
in a laser beam is quite important because it enables to
analyze.the highly concentrated aerosol of polluted air,

A description of the experiments during which particles ia
the size range from 0.05 to 5 um were detected is presentec.,
Some general remarks pertaining to the spectrometer perfor-
mance stress the potential applicability of this method,

5¢7

Ruskin,RsE., R.K.Jeck, and H.E.Gerber, 1976

Progress report on sea salt measurements, September 1975-
January 1976, NRL Memo Rpt. # 3270

Mean aerosol size distribution over the ocean in relation-
ship to the ocean wind and relative humidity leave an un-
certainty in integrated particle surface area of about =4X,
Avout half of this amount in due to the atmospheric stabi-
1ity and the other haif to the histcory of the air mass,

102 - 209

Russell; C.A,, and J.F, Stampfer, 1976

The dependence on particle size of the organic content
of marine aerosols, Paper pres, at the Annual Meeting of
the Missouri Academy of Sciences, Rolla, April 23-24

High volume filte: samples of marine aerosol were taken

in order to determine how the organic material is related
to the size of thz aerosol particles, The results of the
analysis indicate that matedals which can be corverted to
Cyy to Cpp methyl esters are concentrated primarily on
particles smaller than about 0.7 um with the Cl% ester the
nost abundant, Total concentrations of these methyl esters
ranged from 10 to 100 ngm’ﬁ.of air, The corrgsponding
amount of hydrocarbons was less than 15 ngm™~,

1.8
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Saad, A.N., J. Podzimei. and J.C. Carstens, 1976 :

Some remarks on modeling of the early stage of cloud

formation in a simulation chamber, JoAppl.Met., 15:
145-156

A model has been developed to describe the early stage
cf the cloud droplet growth un sodium chloride nuclei,
The influence of different parameters such as fluctuat-
ing updraft, updraft velocity, temperature and the sud-
den increase of nuclei of a certain size nas been inves-
tigated, Sudden injection of nuclei might explain the

broader cloud droplet size distritution often found in
natural clouds,

1.9

v .

Sadasivan, S,, Se.Je.S.Anand, and K.G.,Vohra, 1974

Trace constituents in the monsoon rains near Bombay,
«Rech.Atmos, 8: 873-882

& R e ———

SALL ST VS NS B R A Wit i et v vt T

Rainwater samples were collected in India 60 km from the
shore near Bombay, Most of the samples were taken 625 m
above sea level and close to the cloud bese during the
south-west monsoon, On average Br/Cl ratio was around
%.1x10~3 and I/Cl ratio 2,1x10-3. The enrichment factor
for I shows a definite decrease with increasing Na or Cl.
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Sagalyn, R.C., 1958

The production and removal of small ions and charged
nuclei over the Atlantic Ocean, “Recent Advances in At-
mospheric Electricity" (L.G.Smith, ed.), pp. 21-4i,
Pergamon Press, New York

t AN have thejr concengration maximum in the size range
between 10-° and 10~7cm., This conilusion is based on
flight measurements performed over the Atlantic and over
the eastern parts of the USA which have shown a closn
relationship between the concentration of light ions
( el,conductivity of the air ) and the concentration of
AN, The coagulation of particulates within the exchange
layer in the atmosphere is not a negligible factor,
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Sagalyn, R.C., and G,A. Faucher, 1956 |

TR SO Ll

Space and time variations of charged nuclei and eiectri- 2

cal conductivity of the atmospnere, Quart.J.Roy.Meteor.
S0c., 82: 428-445

¢
AL € e ¥ PR el i

The authors measured the vertical distribution of the
charged component of the Aitken nuclei at altitudes feom i
0,2 to 5 km over various parts of the USA at differrent !
times of the day. Flights were made during fair weather. )
During the day the leight of the exchange layer increases

from 1 to 3 km, During the . .ght, the leight of exchange

tayer decreases again., The coagulation of particles wit--

hin the exchange layer is not negligible and is compati-
ble with Smoluchowsky's theory,

2.1 - 4o 1
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; Sarkisov,C,L., T.B.Stepanov, and B.G.Khorguani, 1969

0 raspredslenii chastic iestvestvennogo aerozolia po raz-~
meram, Tr, Vysokogornogo Geofiz, Instituta, 13: 88-96

P E R Ty

The analysis of the aerosol measurements in the atmosphere
led to the conclusion that in mean the exponent in the Jun-
ge's distribution function is equal to 2.
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Sawyer, K.F.,, and W,H,Walton, 1950 g
: A

The "Conifuge" - A size-separating sampling device for air- 2

borre particles, J.Sci.Instr. 27: 272-276

!
o
Consists basically of a coznical self-pumping centrifuge,in ! g
which the indrawn cloud is "winnowed" by an internally cir- , g
culating stream of clean alr in such a way that the par?i— : A
cles are classified according to their settling velocities

and deposited on a glass slide, For spherical particles of
unit density the spectrum ext-~ds frgm about 30 to 0,5 um
diameter at a sampling rate ot 25 cm”/min.
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Saxena,vef., J,NoBurford, and J,L.Kassner,Jr., 1970

Operation of a thermal diffusion chamber for measurements
on cloud condensation nuclei, J.Atmos,Sci,, 27: 73-80

The description and analysis of the function of a thermal
diffusion chamber is presented, The solution of the equa-
tions governing the transient behavior of the chamber sug-
gests the necesszity for precise control of the temperature
and of relative humidity of the incoming sample. The most
important seems to be the study the tiransient behavior of
the chamber while intioducing the sample, Some preliminary
results of measurements are presented,

5¢6

; Schadt,C., and R,D,Cadle, 1957

Crigi a4l comparison of collective efficiencies of commonly
usea aerosol sampling devices, Anal.Chemistry, 29:864-~868.,

Compared are: Seqimentation chambers, electric. precipitator,
Greenburg-Smith impinger, "Millipore'" filters, Casella ther-

mal precipitator, and impactor. A monodisperse aerosol
was used for comparison,

¢
é»
o
5¢16 "‘,503 - Dé2 = Sely
¢
i
Schaefer, V.J,, 1972
Fine narticle measurenments in the air over the North At-
lantic Ocean, J,Rech.Atmos., 7: 507-518
, AN, CCN and Ozone were measured onboard a ship "Meteor
| from Lisbon to 43°46' and 43°00'N and hence to Hamburg,
5£ Jery‘clean alr with AT counts not exceeding 300 cm™2 wes
founc over the ocean south of Iceland ang Greenland,Expe~
E riments with turpentine, ozone and other subsiscnces pro-
| B ducing 5l were verformed.
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Schaefer, V.Jd., 1977

Global patterns in siz> and number of airborne particles,
Vol., Abstr, 9th Int.Conf., on Atmos.Aerosols, Cond. and Ice

Nuclei, Galway, 1Lk

The majority of the size distributions of particles ran-
ging in size from 0,005 to 10 um fit into the bimodal pat-
tern. Departure from the bimodal size d1§tribut;on occur
when high concentrations of submicroscopit particles are
present, when haze develops and when particles are genera-
ted at the sea surface, The location of the gap between
0.1 and 2.0 um provides an important information about the

nature and origin of particulates.

1.2 - L{».l

Schappert, G,T., 1971
Technique for measuring visibility, App "ptics, 10:2325

A technique for measuring atmospheric extinction of light
(visibility) from the backscattered signal of a modulated
laser is presented, The extinction coefficient is contai-
ned in the amplitude and phase of the return signal and
can be obtained from the measurements of these parameters,
No assumption about a ralationship between the extinction
coefficient and backscattering coefficient is needed,

nvadalimetd Aiah . AR 2
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Schmidt, JoM., 1948

Measurement of droplet sizes by the difraction ring method,
J et Prop.Lab.Cal.Inst.Techn,Progr.Rep, 3-18

Brief theory of the formation of diffraction rings {coronas)
arcund drops is presented., In many typical cases the drops
vary so fast that the method is not &pplicable, but it can
be used with sprays from hollow-cone ianjector, Comparison
with other methods measuring size distribution of Jrops is
made,
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Schmidt, M., 1972

Registrierung der Chloridteilchenkonzentration der Luft an
der Westklisste von DHnemark, Pure Appl.Geoph., 97: 219-233

Chloride particles were sampled every two hours for five
rnonths on the west coast of Denmark with the automatic im-
pactor, Inproved Liesegang circle technique was used for
detection of nuclei with dry radii larger than r = 0,08um.
Mean cencentrations ranged from 300 to 500 particles per

liter of air, Maximum concentration amounted to several ten

thousand particles per liter of air_and the total mass of
chlorides ranged from 20 tc 61 ugm~~, ’

he2 - 5,13

schroeder, 'I,H,, and P, Urone, 1974

Formation of nitrosyl chloride from salt particles in air,
inviron,Sci.Techs 8: 756=758

Investigations of the reaction of sodium chloride particles

with 0,1-1,5% mixtures of nitrogen dioxide and sul.fur di-

oxide in air showed that nitrogen dioxide reacted with so-
diwa chloride to form nitrosyl chloride (NOCl), a corrosi-
ve gas. 4 potential importence of this reaction is discus-
sed,

Schubert, G., und \/,Hdnsch, 1962

Beobachtung von Meersalzablagerung tief im Landesinnern
von Mecklenburg nach dem zweiter Sturntief am 16,-~17, Fe-
bruar 1962, Zeitschr,f,Met, 16: 2761

175 km from the seashore was found a heavy deposit of sea
salt on the glass windows during the passage of a storm,
In the area of the rear stream in a cynlone are transpor-
te¢ salt nuclei at a very high concentration.
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2 Schulz, G., 1947

Die Arbeiten und Foschungsergebnisse der ‘lolkenforschungs-
stelle des RfVD, Ber. Deutsch, Jetterd, in d. US-Zone, 1.

Collection of several papers of the Cloud Physics Croup
of the ferman Meteorological Office which was headed by
Dr.i.Mindeisen, The individéual contributions concern the
experinents with the cloud chambers, cbservations of clouc
formation and cloud microstructure, icing on aircrafts etc.

1.5

Sch#tz, L., 1974

Transport und Verteilung von Sahara-Staub Uber dem Atlan~
tik, in "Aerosole in Naturwissemschaft, Medizin und Tech~
nik", Jahreskongress GAF, p.258-264

The following aerosol measuring instruments were used on
board the ship '"Meteor" during its cruise from the Carib-
bean Sea to Canary Islands; GE AN counter, Royco 225, se-
veral k%nds of impactors, AN counts ranged from 300 to
500 cm™?, 1,500 km from the African coast an increase to
800-~900 cm’5 was observed, Jn the sizg range from 0.3 to
3 um an increase from 1 cm™2 to 7 cm™~” was observed due

to the dust and the portion of larger particulates of con-
tinental origin represented 20~50% of the total counts,.

206 had 11’»02

e —

Sedunov, Y.S,, 19269

Quantitative experiments on the effects of the introduc-
tion of additional condensational nuclei on the kinetics
of cloud spectrumformation, Proc. 7th Int. Conf. Cond.
Ice Nuclei, Prague-Vienna, Academia - Prague, 333-336

The model describes the situation when to a growing po-
pulation of nuclei were suddenly added other nuclei of
known composition and concentration, This leads to the
increase of cloud droplet concetration. The effect is
the greatest if the activity of nuclei is minimal in the
totel range of activeted nuclei when the embryoe are
formed, In this wey the nuclel become droplets at the
maximum supersaturatioa, One can calculate the effecti-
ve size of these nucledi,
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Sedunov, Yu,S,, 1972

Fizika obrazovania zhidkokapel!nol fazy v atmosfere, Gi-
drometeoizdat, Leningrad

PP.70-93: The author analyzes the properties of a soluble
and mixed nucleus and deduces a formula relating the nuc-
leus growth rate to the supersaturation, The evolution of
the size spectrum of condensation nuclel is described for
steady state conditions and for the fluctvating environ-

mental parameters,
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- T Sehmel, G.A., and S.L, Sutter, 1974

Farticle deposition rates on a water surface as a functien
of particle diameter and air velocity, J.Rech.Atmos., 8:

911-920

Jind tunnel measurements were performed in order to inves-
tigate the deposition rates of airtorne particulates cnto

L]
N

‘é l a water surface, The mean airflow velocities were 2.2; 7,2
‘. and 13,8 m/sec, Particle diameters ranged from 0,3 to 28
A um, For particles greater than 1 um deposition rate is
%} _’ proportional tc particle diameter and wind speed, Fcr par-
- B ticles less than 1 um diameter, phoretic forces are com-
{§ parable to the eddy diffusion, .
2.9
k.
4; R —_ — - - -
4
"t Semmelhack, W,, 1934
o Die Staubf#lle im Nord-West-Afrikanischen Gebie. des .an-
! tischen Ozeans, Ann.d.Hydr. 62: 273-277 .
- 5 The author describes the propagation of Jaharan dvst trans- 3
ki § ported in the NE-~ passat over the Atlantic Ocean. i
i
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Semonin' R. G. N 1972

Comparative chloride concentrations between Mauna Loa ob-
servatory and Hilo, Hawaii, J.Appl.Meteor, 11l: 688-690

The author concluces from hi. measureuents tnat " the per-
centege of particles removec¢ 1z uniform froia the shore to
the mouwntain observatory regardless of size', The measure-
ments were perforned with millipore filiers exposed fer
one nour =2nC processed accoroing the method descrived by
Locge (1954), Thc higgest concentrations were found on the
coastline, (300,000 n=2), Cn the upclope they reached
70,000 n™” 2nc on the dovmslope 200 n~-,

Le2

Seto, FoY.B,, and R,i, Duce, 1972

v

laboratory study of iocéine enrichment on atmospheric
sea-zalt particles procuced by bubbles, J.Geopnys.Res,

77% 535395549

Using 7131 tracer in sea water and neutron activation
the authors found that organically bound iodine probably
accounts for an initial iodine enrichment on the parti-

cles and may explain the characteristic U shape of the
iodine enrichment curve,

lol-l- - 2.2 - 2;1-}

Shavi, Gulle, 1975

The vertical distribution of tropcspheric aerosols at
warrov, Alacka, Tellus, 27: 39-50

airborne photometric measurements of the vertical distri-
bution of aercsols up to 10 km altitude for periods of Ap-
ril and July 1972, For both periods concentration of aerc-
sols decreased with ar exponent with the scale height e.
gual 1.4 * 0,3 km, Spring turbidiiy values were higher
than mid-summer, Aerosol might te ice crystale with approx
4O¢% of sulfates transported from long distances,
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Chaw, No, and J.S. Owens, 1928

Salt crystals as nuclei of sea fog particles, Nature,
121: 866

A description of the generation of salt particulates and

their function as condensation nuclei in the marine at-
mosphere,

-
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vizdentopf,

Nirrper
YT A T T R e D AL AT

iy 1947

sur Streuung des Lichtes an ’assertropfen Zeitschr,f.iieteor.
1: 342-3L5

R T S

The author reviews th- work of Holl (calculated the scatter
functions accorcing to Mie), of Bucerius (scattering of
light by large drops) sund of Reeger and Siedentepf and ex~
rerimentally <etermines the scatter function by means of
searchlignt illumination in atmospheric h~ze,
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3¢2 = 3,6 §
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:
Simpson, G.C., 1941 %
On the formation of cloud and rair, “uart. J. Roy. Meteor. E
Soc. 67: 99~183 %
t Y i i in cloud 2
he author reviews the wvork which has been agne ' d
zng orecipitation physics and corrects come vrong inter :

3 : importance of
tions of the measurements of AN, The 1impor
§§2§% nuclei of hygroscopic substances 1§ stressed. ghe
author oojects the presence of ice particles in clouds 14
as a enle condition without which the precipitation cou
not develope,
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Simpson, H.,Jd., 1972

ierosol cations at Maura Loa observatory, J.Geophys,Res.
77: 5264-5277 " o

TRV waree O AT 6

derosol and precipitation samples collected 3.4 km above
sea 1ev:l have only 1% of the original concentration of
Ha in samnles collected at sea level, This suggests short
resicence time for marine aerosols moving up the slopes
of llauna Loa, The major incresse in the bulk substance of

K, Ca and lig relative to Fa occurs during the rapid loss
of the first 905 of aerosol mass,
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Smirnov, V.I., 1975

Skorost' koagulatsionnogo i kondensatsionnogo rosta chas-
tic aerozolei, Tr.Centr, aeroiog. observ,, 92: 1C6

A detailed analysis of the growth equation of an aerosol
particle including the ccndensation and coagulation term ,
is presented, The usefulness and correctness of the dedu- !
ced terms is proven and several examples mentioned,
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; . Smirnov,V.I., and B,K,Sergeiev, 1975

O vlianii raspredelenii po razmeram iader kondensatsii i
krupnyxh oblachnykh kapel', Dokl,AN SSSR, 208: 87-90

When water vapor condenses onto aerosol particles, the po-
wer nucleus size spectrum is converted into another onme
corresponding to the wetted nuclei ( at relative humidity
below 100% ), and finally, into a spectrum of moderately

large cloud drops, The relationship between individual st:-
ges is investigated,

223
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Smirnov,V,I,, and B,N,Sergeyev, 1975

The relation between the power size distributions of con-
densation nuclei, haze particles and large cloud drops,

Proce 8th Int.Conf. on Nucleation, Leningrad, 1973, Gidro-~
meteoizdat, Moscow, 497-503

The investigation into the general validity of power size
distribution function for dry aerosol, hazy particles and
cloud droplets has been carried out, Simple model for nu-
cleus growth and nucleus transfermation into hazy particle,
and finally, into cloud droplet has been applied. The ap-

plicability of power distribution function seems to be sugp-
ported by some experiments.,
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Sinclair, D, 1950

o e ey ———

Heasurement of Particle Size and Size Distribution, Hand- .;
book on Aerosols, AEC, Washington D.C., pp. 97-116

Comparison with light and electron-microscope of the sam-
ples taken by: Cascade impactor, thermal precipitator, gra-

vity settling, mass~concentration-meter (optical), corona
method etc,
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Sonkin, LS., 1946

A modified cascade impactor, a device for sampling and gi-~
zing aerosols of particles %elow one micron diameter,
J,Ind,Hygiene and Toxicology, 28: 269-272

Cascade impactor for mass-medium diameter as low as 0.25um.
It separates clouds containing particles of glycerol-water,
methylene-tlue sclution below one micron, Jets similar to .
. May impactor are applied, bnt the velocity range is 1C-ti- ’
{ mes higher at a flow rate ol 16.5 liters per minute.
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Spurny, K.R., 1973

Zur Kinetik der Verstopfung bei Kernporenfiltern, in "“Aero-

sole in Physik, Medizin und Technik", Jahreskongress d.GAF
? 81-85

The investigations of the clogging
have been performed by the measurem
of the pressure difference and of t
of the filter, The number of latex
and behind the filter was measured

of nucleopore filters

ent of the time change
he retention efficiency
aerosol particles ahead

with Royco counter, The
formerly deduced semiempirical relationship between the

|
% filter efficiency and the time was Justified,
!

5.2

Squires, P,, 1966

An _estimate of anthropogenic production of cloud nuclei.,
JeRech.Atmos,, 2: 297-308

The author astimated the production rate of aerosols by
the land mgsses of the Northern Hemisphere in the order

of 500 cm~</sec, He assumed that the cioud nuclei produc~
tion by the ocean was negligible,

‘Tm?;;w: PICTEEEEEEE
—c—

1
|
%’ 2,2
. Snuires, P., and S, Twomey, 1960

The relation between cloud drop numbers and. the spec-
trum of cloud nuclei, Physics of Precin., Monogr. Mo,
P 5, AGU, Jashington, D.C., 211-219

Since clouds with large numbers of small drovlets are
colloidally more stable than those with fewer and larger
ones, the differences in the aerosol size distribution
can account for the observed differences between mari-
tine and continental clouds,
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Squires, P., and S, Twomey, 1966

DAL par: S
I

A comparison of cloud nucleus measurements over central
¥orth America aend Caribbean Sea, J, Atmos, Sci. 25: LO1 -
LOL

Higher concentratiors of cloud condensation nuclei were
found over Colorado up to the altitudes of 1,500 m in com-
parison with a similar sampling over the Caribbean. The
difference between both areas.iscresed upwards and at
5,100 m altitude there were no appreciable differcnces,
The nuclei were activated at a supersaturation of 0,35 %.
The_concentrations decreased in the Ceribtean from 3Q0
cn~2 to 150 cm~3 (at 5 km altitude) and from 800 cm=>

to 160 cm~2 cover the »nlains of Colorado.
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Stahlhofen, W.,, L.Armbruster, and J. Gebhart, 1673

Particle sizing by single particle observation in a sedi-
mentation cell, in “Aerosole in Physik, Medizin und Techs’
nik", Jahreskongress d, GAF, 45-47

The authors present a detailed analysis of the aerosol se-
dimentation technique, which is used for the comparison -
with light scattering spectrometer, The sedimentation tub:z
was placed in a copper block in order to maintain the tem-
perature constant, The slip correction for polystyrene
spheresof 1,158 um diameter has been determined (A=1.4).
The value is closer to the value of silicon oil (Schmidt:
A=1,45) than to the value used by Millikan (A=1,246).

e

5,16 ~ 1,2
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Stampfer, J,F.,Jdr., 1672

an aircraft, aerosol sampling program: Some preliminary
results, Atmos.Environ., 6: 743-757

Simple equipment for particle size and concentration mea-
surement and instruments for the measurement of important
meteorological parameters such as air temperature and hu-
midity were installed cnboard a iight one engine aircraft,
Some preliminary results of the measurements are described.
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Stetter, D., 1952

Uber integrale optische Staubmessung, Staub 30: 10 PP

Measurements (abzorbed and scattered light)are described,
Principles of Rayleigh's scattering are explained and limi-
tations of the methods and measuring ‘echniques mentioned,

5e1
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N Stevenson, A,F., 1961

Tables of Scattering Function for Heterodisperse Systems,
F,Stevenson & W.Heller, Detroit, Wayre State Univ., Press,

214 pp
;.
e i
: :
§ 3.2 i
#

Stewart, K.4,, 1957

Some ovservations on the composition of fogs. Meteor.Res.

Paper No. 1074, S.C. 111/246, Air Ministry, London,

Refined optical techniques for observatlions in fogs &t

Kew are described, _Very_high concentrations of perxrticula~

- tes from 104 to 102 cm™> below 0.5 um radius were found,
B Thin fogs with few larger drops occured usually after

down in winter time, and persisted for sevsral hours, They
had a very low 11quid water content, That points to SOy
formation by SO> oxidation (gas to particle conversion
within the nonactivated nuclel).
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Streete, Jol., 1968

Infrared measurements of atmospheric transmission at sea £
level, Appl.Optics., 7: 1545 D5

Atmospheric transmittance in the wavelengths from 0.56 to
10.7 microns was studied over a 25-km horizontal path at
sea level, A calibrated radiospectrometer with NaCl prisme
and s thermocouple detector was used., From these specira
tne selective transmittance of four atmospheric windows
was measured and plotted as a function of the square roct
of precipitable water,
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%

Streete, J.L., J.H.Taylor, and S,L. Ball, 1967 ?

. £

| Near infrared atmospheric absorption over a 25 km horizon- %

; tal path at sea level, Appl. Optics, 6: 489 4

‘ . =

: The laboratory of Atmospheric and Optical Physics at lMen-~ 3

§ p@ls.has developed a system for measuring atmoepheric tranc- .g

‘ ; mission over 25-km horizontal path in the Cape Kennedy are:z. .

o Six 150-cm diameter carbon arc szearchiights were positioned y

L above the ground at 1l m and 17 m, Solar spectra vwers also %

& measured for comparlﬁon. IR measurements covered the vave- :

%; { lengths from 0,6x10™% um to 60x107* um., The amount ol tue .

Lo watgr vapor in the path corresponded to 9 to 3G cm precipi- ¢

g ‘ tation. %
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Stumpf, K.E., 1939 'ti

i Die Bestimmung der Teilchenzahl aerckolloider Systeme mit -~ .%

5 é dem Spaltultramikroskop und der Verlauf der Aggregation in 'é

) Aerosolen, Kolloidzeitschr. 86; 339-361 3

-z i

X é, A detailed analysis of the particle counting in an ultra- ;§
& microscope is presente¢ and the usefullness of this method !
i demonstrated in the case of investigating the coagulation !

3 of aerosols,
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Sugawara, K., S Oana, and T, Kayana, 1949

Separation of the components of atmospheric salts and
their distribution, Bull,Chem,Soc.Japan, 22: 47-52

Sugest that the change in the composition of rain water
is opposed to sea water, e.g. the increase of the
SOA/C]. and Ca/Cl ratios with the distance from the coast
is'due to the disintegration of particles in dry air as
a consequence of crystallization,
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Thudium, J, 1975

Bestimmung der Aktivitdt des Wassers in hochverdinnten
wsserigen Aerosolteilchenproben zur Berechnung der
Wasseraufnahme von atmosphHrischen Aerosolteilchen in
Bereichen sehr hoher relativer Luftfeuchtigkeit, in
lerdsols in Naturwissenschaft, Medizin und Technik,
Chemie der Umweltaerosole', Jahreskongress der GAF:90-93

Liouid water content of the atmosphere is also dependent
on the size distribution and chemical nature of aerosol
particles, The introduction of a factor - water activi-
ty (the ratio of the partial pressures over a solution
and a water drop at the same temperature)- enables to
judge upon the absorptive nature of the aerosols without
knowing their specific composition.A description of an
experiment with NaCl solution drop is presented and the
results of the measurement discussed, 1«5
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Thudium, J., 1976

Die Wasseraufnahme atmosphHrischer Aerosolteilchen bei
hohen Luftfeuchten in AbhHngigkeit von der Zusammenset~
zung der gel¥sten Ionen, in "Aerosole in Naturwissen-

schaft,Medizin und Technik", Bericht der 4,Tagung der
GFA: 208-213 )

A relationship between the chemical composition of the
atmospheric aerosol and the content of liguid water in
dependence on the relative humidity has bean found, The
comparison with the measured data for the mixture of

different ions found in continental and maritime aero-
sol gave satisfactory results,

1.9 - 1.7

Toba, Y., 1961

Drop production by bursting of air bubbles on thne sea sur-

face (III), Study by use of a wind flume, Memoirs Coll.Sci.
Unive. Kyoto, Ser.A 29: 313-3L44

An experiment with salt nuclei generation was carried out
in a flume 21,6 m long. The size distribution of bubbles
in the fcamy patches and the distribution of the salt so-
lution dropl=ts at a height range of 8 cm to 25 c¢m were
measured, The curves describing the production rate of
salt solution droplets showed a different slone for jet
and bubble bursting drops. However, the shape of the cur-
ves remained unaltered when wind speed varied.

, 230
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TOba, Y. ' 1965

On the giant sea-salt particles in the atmosphere, I.Gene-
ral features of the distribution, Tellus 17: 131-145

The author discusses the distribution of salt particles o=
ver the sea, The particle concentration decrease with alti-
tude is explained by the combination of sedimentation, dif-
fusion and convection processes., The peculiarities of the
boundary layer close to the sea surface explain a particle
concentration maximum found several meters a-ove the sea,

Also, the distribution of salt particles over the contlaent
is discussed,

2.7 = 2.9

Toba, Y., 1965

On the giant sea~salt particles in the atmosphere, II., The-
ory of the vertical distribution in the 10 m layer over
the ocean, Tellus, 17: 365-382

Vertical distribution of temperature, humidify and logari-
thmic wind speed profile are assumed in order to explain
the peculiarities of the observed vertical distribution of
sea salt particles close to the ocean surface, The loga-
rithm of the ratio of the concentration of the particles
at the sea surface and at the 10 m level is proportional
to the two thirds power of the mass of salt, and inversely

proportional to the wind speed at the 10 m level and a
friction factor,

2-? - 209

Toba, Y., 1966

On the giant sea-salt particles in the atmosphere III. An

estimate of the production and distribution over the world
ocean, Tellus, 18: 132-145

An attempt has been made to draw the isolines of estimated
distribution of giant sea salt particles at the sea surfa~
ce and at the 1 km level, The production rate and the num-
ber concentration of particles of various class intervals

of salt mass, and the number cuncentration at the 10 m and

2 km levels, were calculated and related to the data plot~
ted into maps,
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Po .«, Y., and M, Tanaka, 1963

Study of dry fall-out and its distribution of giagt cea-
salt nuclei in Janan, J,leteor. Soc, Japan, 41: 135-14k

‘eight-number Jdistribution of giant salt nucleil wrhich fell :
to the gzround in Japen were decuced. .» conclusion vias re- ‘
achec that the gient salt nnclei are generated on the sea ,
surface an¢ trensported in the boundary layer over the

mainland in accordasnce with the model established by Toba o
(1961), There are very strong variations in the weight-nuni- i
ver distribugion curvesz, "ne rgte of Ary fall-out wss be-
tveen 5210744 to 2x107=% g cmTrsec .
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Torreson, O, i, “eC.Parkinson, O,H.Gish and G.R.7ait, 1945

PR i w

he number of condencation nuclei over the Atlantic and Pa-
cific Ocean, Scient,Results of Cruise VII of the Carnegie
during 1928 - 1929 uancer command of Captain J,P.lult,
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. Oceanography - TII, Carpegie Inst., ¢f Washington, Publ, ho.
N . 7

Eo 568: 153-156

o s . e . ,

L Mo influence of day time cn ..l concentration was observe:

¢ in the Pacific Ocean,
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Tsunogai,S., O.Saito, K.Yamada, and S.Nakaya, 1972

; Chemical composition of oceanic aerosol, JeGeophys. Res.,
77: 5283-5292

The report deals with the measurement of marine aerosol
in the Pacitic Ocean and around Japan. QI/Na ratios ran- :
ged from 3 to 6, on the island Hachijojima an excess of ‘
10% sulfates and Ca was founds The concentratlon.of sea

salts increased about 10 times for each 4 m/sec increase

é

3

; of wind velocity,
% o2 = 249
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Turner, JeSey, 1955

The salimity of rainfall as a function of drop size,
Quart.J.Roy.Meteor.Soc., 81l: 418-429

A close correlation has been found between the raindrop
size and the concentration k of chlorides in the drops

of radius r. The exponent a in the equation k~r~2 was

equal to 1,0, but can be as high as 2.6, The author at-
tributes the high values to the intense evaporation of

droplets in the air below the clouds, The samples wvere

taken at the coastal site in Australia,

4e3

"urnin,P.-7,, G.Hadelaine, and J.Bricar?, 1974

~

ranuloretrie vphotoelectrigue ces aerosols en »provenances
e la nmer “ang la comaine 0,03 - 2 u, J.3ech, ‘tmos. &:
o
4

. special nhotoelectric zize analyzer measured narticles
fron r=0,03 um to r < 0,2 un, It was completed by an AN
counter and a counter for varticulates with r - 0,2 um,
The measur:nents on the seashore of the Canal la Manche
yielded the concen%ration of particles larger fhan r=0,03
um about 7,000 cm~? during a fog and 2,800 cm™ on another
dey without fog. The particle size distribution followed
Junge's function with 2 mode near to 0,05 um radius,
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Twomey, S., 1954

ot R e S S A ek

The composition of hygroscopic particles in the atmosp-
here, J,Meteorol, 11: 334-338

: Sea~sa}t particles in pure maritime air contain mactical-
1y no insoluble components, The author used the sharp
phafe_transition at 73% R.H. for identifying the salt
nuclei,
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Twomey, S., 1955

The distribution of sea-salt nuclei in air over land,
JeMeteor,, 12: 81-86

Aircraft measurements of the concentration of sea-salt
particles in south-eastern Australia from the coast for
about 700 miles inland are described, In an airstream the
concentration of sea salt nuclei did not chang2 appreciab-
1y when nuclei were transported inland, The number of nu-
clei at the 5,000 ft, level was found to be halZ the num-
ber at the 1,000 ft., level, Over the sea, however, the ra-
; tio at those levels was usually much less, Particle larger

: than 4.0 um (at 80% R.H.) were found at altitudes of 700
? ] to 2700 m,
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Twomey, S» 1959

é The nuclei of natural cloud formation, Part I.: The cha-
! mical diffusion method and its application to atmosphe-
i ric nuclei, Geofis, Pura e Applic., 43: 227-242

For continental con8iitions was found N = 945 S-0.40

( N=nuclei concentration, S=supersaturation), If the
particles would Be NaCl with "dry" radius rpn, Then

N(ry) = 66 rp~0cb , An isothermal diffusion chamber with
HC1 solntions was used and a large variety of supersatu-
ration spectra in southeastern Ausirzlia obtained. They
could bhe grouped irto continental, maritime and modified
maritime spectra. Continental ac<rosols have one or two

orders of magnitude higher counts (for higker supersatu-
ration),

1.5

Prar-Y SR

R T Ll

B "N S

5 Twemey, S., 19€0

On the nature and origin of natural cloud nuclei, Bull,
de 1'OLs. du Puy de Dume, 1l: 1-19

Soil samples when heated by radiation couid release consi-
derable number o7 cloud nuclei, The anuthor confirmed the
; rcduction rate of sea salt nurlei calculated by Mason
; 20C particles in the Q0.1 um ...e range per bubble),Parti-
j cles formed in this way can be ac small as 20~2 um and
. can account for most of the sea spray particles found o~
ver the ocean, Production rate of salt nuclgi generated by
the evaporation of ground water is 104 ~ 102 particles/cm2
of very small particles,
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Twomey,S,, 1963

Measurements of natural cloud nuclei, J.Eoch,Atmcsphe,l:
101-105

Samples were taken into a thermal diffusion chamber near
Wlashington, D.C. The supersaturation range was 0.1 to 1,0%.
At 0,1% number of droplets range from 10 to 500 cm~5 and

at 10% supersaturation from 20 to 3000 cm-3, Lowest counts
were obtained in maritime air and in polar outbraltes, High-
est counts corresponded to slow~ moving continental air,
The counte in maritime air mass in the U,S.A, were higher
than in Australia,
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Tyiomey, S., 1968

On the composition of cloud nuclei in the north-eastern
United States, J.Rech,Atm, 3: 281-285

The author demonstrated that most cloud nuclei, whether

in continantal or maritimc air, have a degree of voiati-
1ity resembling that of ammonium chloride or sulfate,rz-
ther than of sodium chloride, Nuclei produced by bubbling
air through a solution of salts leached from a soil sample
were found to be much less volatile than natural cloud nu-
clei, anc resembied NaCl, Most of the cloud nuclei are not
produced at the earth's surface, but are formed by reac-
tions of trace gases in the air (e.g, ammonia),
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Twouey, S., 1977

On the minimum size of particle nucleation in ciovds,
.!LtmOS.SCio’ SL}: 1852-1835

Carefully filtrated outside air was irradiated by UV light
and stored in 150 1 Mylar storage bag. Concentrations and
size of nuclei in the storage bag were monitored and also
vassed into a thermal diffusion chamber, The size of :au-

' clei was monitored by nucleopore filters with pores 1.0 unm.
; A size-critical relationship was obtained and a substan-

[- tial agreement with the theory resulted., There is nv fun-

; damental conflict in ascribing a radius of 0,010,025 um
¢ to natural atuwospheric cloud nuclei,
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Twomey, S., 1977

Atmospheric 2ercsols, slsevier Scient, Publ.Co., Amste-
rodam - Mew York, pp. 306,

The voolz covers the formation of atmospheric eerosol and
transtorration of a single particle under different envi-
ronnental conditions, ‘The dynz2mics of povulations of ze-
rosol varticles furnsa basis for the description of zero-
sol size spectrum evolution, i considerable part of the
ronogravi. is dedicated to the ovtics of the atmosnheric
2erosol, The author cdiscusses in detzil the im»2ct of the
2¢crosol on the clinat,

Twomey, S., and H.B,Howell, 1965

The relative merit of white and monochromatic light for the
determination of visibility by backscattering methoas, Appi.
Op*ics, 4@ 501-506

4 model case of a backscattering for monochromatic light
( A= 0.7 um 3 rubby laser) and for white light ( O.4 um

< A<0,7 u) has been established which might simulate
many fog and haze models, It was shovn that the strong de-
pendence of backscatter on the size distribution of the
scatteres and ci the spectral energy distribution of the
source limits the use of the single-ended transmissometer
as a device for astermining the visibility in haze and fog.

3.2 - 393 b 3.6

Tvomey, S., and K.N. Mc Master, 1955

The production of condensation nuclei by crystallizing
salt particles, Tellus, 7: 458-461

lluclei of salt were caught on spider threads and their be-
havior was invecstigated at controlled relative humidity.
If the previous dessication proceeded below a R,H.= 72%
the snbseguent expansion produced a cloud. The authors
deducec from these observations that each saline droplet
vroduced. several hunired minute particles (upon crystalli-
zation) in the size range of 0,01 and 0.1 um.
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Twomey,S., and G.T.Severynse, 1963

Measurements of size distribution of natural aerosols,
JeAtmos,Sci,, 20: 392

The instrument based on two diffusion batteries is descri-
bed in which the aerosol particle deposit anq yleld a de-
cay curve which represents an integral transfnrm of the
distribution function with respect to diffusion coeffici-
ent, In this way the size distribution of aerosol parti-

cles is obtained,

Selh

Twomey, S., and J, “arner, 1967

Comparison of measurements of cloud dronlets and cloud
nuclei, J.Atmos.Sci, 24: '702-703

The measurement of cloud drop spectra ard of cloud nuclei
showed in fair weather Cu nice response of both concentra-
tions, The corresponding updrafts were approx 3 msec-l

and the used supersaturations were 0,2 and 2%, The results
igggggt the previous findings of Squires P, and Twomey S.

1.5 - 207

Twomey, S., and T,A, Jojciechowski, 1969

Otservations of the seographical variation of cloud nuc-
lei, Journ.Atm,.Sci,,26: €84-688

Slopes of the speccra i'=cS® (li=total number of nuclei
activated at superssturation S) indicate the differen-~
ces betueon continentzl and maritime atmosphere. Accor-
a¢ing to the [lwonmey's model:

Updraft llax, supersaturation

m sec-l nariiime continental

0.5 O.4 0.3

1 0.75 Ouis

3 1.25 0.75

10 2.50 1,50
1,5 ~ 4.2 237

AT TNy

T - et s . -
; et > .= -
e S LN o S -4 s N -
Sa P

. e e _
B O R U SRS S 5 A s\ e e il

Mo 2N R R s I R (AR R i e e ATt e B

R et R R e L L T e e Ty vy ppler ey Py e B FE e, ‘m
=,
£

ARG

Ly
bt

.
Wt

|




Ueno, Y., and I, Sano, 1972

T S

Studies of salt solution aerosols, VIII, The =ffect of
humidity on the stability of spray-dried Na»>SO;, aerosol
and an estimate of the particle density, Buli. 6hem.
Soc. Japan, 45: 975-980

The author investigated the behavior of NapSOp (0.1 to
10% by weight) prepared by spraying and afterwardr by

; Iieating the aercsol flow in a furnance at 200-8000C,The
: aerosol was stored in a container having at the bottom
a tray with sulfuric acid of different concentration,

In this way a dependence of the aerosol coagulation rate
on the relative humidity (up to 90%) has been studied,
As humidity increased, the aerosol decay-~ period got
shorter ;md the particle size larger.

1,2
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Ueno’ Yo’ and Io Sano, 19?3

Studies of salt solution aeroscls, XI, The coagulation

rate of an aqueous salt solution aerosol of sodium sul-~
fate and its application to the estimate of the stabili-
ty of aerosols, Chem,Letters (Chem,Soc.Japan), 1283-1288

The behavinr of the storéd NapSO, aerosol was investi-

gated, The aerosol was assumed to be monodisperse and

the rate of its concentration change was assumed to be

caused by the coagulation, settling and deposition on

the walls, The decrease in mass concentration was main- ,
ly controlled by coagulation and by change of the rela- ’
tive humidity which seems to be a coagulation - promo-

ting agent,
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Van Grieken, R,E,, T.B« Jchansson, and J.,W. Winchester,
1974

Trace metal fractionation effects between sea water and
aerosols from bubble bursting., J.Rech.Atmos, § : 611-621

Exgeriments with the radiocactive tracers of 657n, 77se,
157¢cs, and 152p,  were performed in order to check ele-
mental composition difference between sea water and ae-
rosol droplets as a function of particle size,Aerosol
cloud was drawn through a cascade imvactor (6 stage An-
dersen) which separated particle size fractions for ana-
lysis, The impaction surface was counted later by gamma
ray spectrometer, Enrichment relative to Na ion has been
found and it exceeded a factor of 10,

194 - 203

Verzér,F.., and H,D, EvanS, 1959

Productinn of atmospheric condensation nuclei by sunra
Geofis, Pura e Applic, 43: 259-268 d 78

The origin of primary clusters and the transition to big-

ger particles which start coagulation is supported by
the measurement of AN, :

2ol

Viezee, W,, and J, Oblanas, 1969

Lidar -~ observed haze layers associated with thermal struc-
ture in the lows-r atmosphere, J.Appl.Meteor, 8: 369-375

The observations of the vertical temperature and humidity
profile below 1 km has been made with a Cricketsonde rocket
system and compared with the simultaneous ruby lidar mea-
surements, The lidar observed a deep layer of particulate
matter the upper boundary of which rised in height from mo-
rning to afternoon, #hen a subsidence inversion is observed

the largest change in optical density is detected at the
level of the inversion.

3,7 - 3,1 239
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Viezee, il., E.E.Uthe, and R.T,H.Collis, 1969

Lidar observations of airfield approach conditions: An ex-
ploratory study, J.Appl.Meteor, 81l: 274

Lidar observations at Hamilton AFB, Cal, with the aim to
cete?mine the cloud ceiling and visibility for aircraft
1§nd1ng overations are described, Useful data on the spa-
tial configuration of the low cloud structure in the di-
rection of the landing path were obtained,

507 - 3.1

Vinelli,J., M,B,Baker, H,Harrison,and K,B,Erickson, 1977

A statistical approach to the study of aerosol 1life cycles,

Vol.of Abstr.9th Int,Conf.on Atmos.Aerosols,Cond.and Ice
fuclei, Galway, 103

Simple models were applied to explain the potential sour-
ces, sinks and the transport of atmospheric particulates,
Some discrepancies were found between the data from VMO
measurements and calculated values, ¢.ge. the lifetimes for
sulfates deposited over the Atlantic and calculated with

the aid of the model were longer than those deduced from
the measurements,
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Viskanta, R., R,W.Bergstrom, and R.,0,Johnson, 1977

Radiative transfer in a polluted urban planetary boundary
layer, J.Atmos.Scr, 34: 1091-1103

The authors present a model of the radiative transfer in
a polluted urban atmosphere, The result of numerical com-
pvtation shows clearly that air pollution plays an impor-
tant role in the radiative regime and that the absorption

of solar energy by aerosols is comparable to that caused
by water vapor,

3,1 240
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Yolkov, V,V., V.M,Ivanov, L.F,Letredev, N,G,Naumov, A.C.
Nepogodina, and A,I.Omelaiev, 1974

K voprosu ob eksperimentalnom issledovanii prozrachnosti
obla%ov nizhnego i srednego iarusov, Trudy CAO, Vyp. 106,
11-1

The visibility in clouds (of lower and middle altitude)
over Orenburg and Aktinbinsk region was measured with the
aircraft differential photoeleciric instrument, The light
source was_a semiconductor gquantum generator (Ga As with
A= 9,100 8). Simultaneously the automatic measurements
of the cloud liquid countent were performed, The devenden-
ce of the optical range on the liquid water content of
differert types of clouds was investigated,

3.60 - 307

Volkovitskii,O.As, L¢BsDemina, A,F,Savchenko,and V,V.Smir-
nov, 1977

The evalwmtion of optizal, microphysical and electrical ae-
rosol properties against relative humidity variations, Vol.
Abstracts, 9th Int.Conf,on Atmos.Aerosols, Cond, and Ice
Nuclei, Galway, 56

dngular light ecattering coefficients, particle size spec~
trum and electrical characteristics of aerciols have been
measured in relation to the variation of reiative humidity
within the gange LO - 95%, The experiments performed in
the 3,200 m” chamber with insoluble and sol.uble particula-
tes, Strong particle electrization and considerable varia-
tion of the index of refraction have been nbserved.

305 - 3.1

Volner, 1939

riretil der Phasenbildung, Steinkopf, Prescen-Leinzig,

The nonograph contains the elements of the phase transi-
tion theory based on molecular approach, The author cal-
culctes the growth rate of droplet and crystal embryos,
ner.tions the potentiel anplications of the theory of hono-
cencon” nucleation tn ~uotes some few eperinental veri-
ficztions of the theory,
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Volz, F., 1954

Die Optik und Meteorologie der atmosphMrischen Tritbung,
Ber.deut,etterdicenstes, No,13, Teil 2

A comprehensive study on the ortical phenomena in the at-

mosphere in relationsiip to the presence of atmospheric
aerosols,
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5 Volz, Fe, 1956

Optik des Dunstes, In "Handbuch der Geophysik" (F,Linke
und M8ller, eds.,), Voi.8., BorntrMger, Berlin, pp.823-397

Discussion of all main subjects related te the optics of
atmospheric aerosols is presentedi, The author shows that
' o< loc= B ~2; P from Junge's Zittrib,) varies between 1,5
and 0,5 if the concentration of part/clss with r=0,35 un
are varied by a factor of 2 with respect to the adjacent
size distribution, Di:feren’ values of & are summarized,
Exnceptionally high value ¢ o« was found in Mainz in sum-
mer (*=1,8), On Marshall Islands.on the beacr o= 0,
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Volz, Fe.Z., 1972

Infrared absorption by atmospheric aerosol substances,
J.Geophys., Res, 77: 1017-1031

The author investigated transmission spectra of natural

aerosol substances using a potassium bromide pellet tech-

nicue in the wave length range from 2.5 to 15 um. The spe-
: ctral variation of the absorption coefficient and the ima-

: ginary part of the refractive index for sea sa2lt, ammoniur
; sulfate, some insoluble and organic substances is presen-
ted,
3okt 242
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Volz, FeEo ) 1973

%

3 Infrared optical constants of ammonium sulfate, Sahara dust,
: , volcanic pumice and fly ash, Appl.Optics, 12: 564-567
P

9

Spectra of the real and imaginary parts of the refractive
index for the important atmospheric aerosol constituents

are measured, The wavelength used ranged from 2,5 um to 40
um and the particulate material used was ammonium sulfate,
Sahara dust (collected at Barbadcs island), velcanic dust

and dust from a cool-fired power plant, Sabara dust showed

a peak absorption (index n = 1,0) at A = 10 um, The dis-
persion is also very pronounced near 9 um and 20 um,

-t v ———

" e S

ekt = 365

Volz, FeE., 1972

Infrared refractive index of atmospheric aerosol substan-
ces, Appl.Optics, 1l: 755-75G

'rhe optical constants of ary and sea salt aerospl inthe IR
range of 2,5 um < A < 40 um ( 4,000 - 250 cm™*) are pre-
sented, The aerosol substances were obtained from rain and
snow water by evaporation (sotubk salts), The real part of
the refractive index was calculeted from the specular re-
tlectance at near normal incicdence of disks of pure aerosol

i substance, optical constants of mixed aernsol are discus-

3 sed, The extinctior by natural aerosocl should have a mi-~
l
|
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nimum near 8 um and a strong meximum near 9 um,
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Waggoner, A,P., N,C.Ahlquist, and R.J.Charlson, 1972

Measurement of the aerosol total scatter-backscaktter ratio,
Aopl,Optics, 11l: 2886-2889

S._altaneous measurements of backscattering (using a rubby
laser radar) and of the scattering portion of extinction u-
sing an integrating nephelometer were made in Seatle, Both
instruments were calibrated in such a way that the separa-
¢cion of the molecular and aerosol scattering was possible,
Sackscatter and the scatterin portion of extinction were
well correlated at relative humidities below 70%,

506 - 3.2

all, E., 1942

sur Physik der Jassercampfkondensation an Kernen, Z,ingewv.
Heteoss, 59: 106-125

i oualitative analysis how different substances adsorbd anc
aosorb water molecules from the environment,Simple measu-
rements of accretion of water on wettable and unwettable
substances are described and interpreted for the growth of
condensation nuclei, The author calls attention to the
hysteresis effect in the growth of a salt particle at in-
creasing and decreasing humidity,

105 = 103

Nard,G., K.M.Cushirg, R.D.Mc.Peters, and A.,E.S.Green, 1973

Atmospheric aerosol index of refraction and size-altitude
distribution from biastatic laser scattering and solar au-
reole measurements, Appl. Optics, 12: 2585-2592

The polarisation and intensity of laser light scattered
from a 500 m long horizontal column of air was measured for
angles ranging from 8° to 172°, Photographing the sun aure-
ole, the intensity of sunlight scattered from a column of
air between the earth and the sun was measured from 2° to
1209, These three data sets were analyzed assuming the sin-
gle Mie scaitering corrected for Rayleigh scattering., The
complex index of refraction is found to be typically

mp= 1,50 *# 0,05, m; = 0,005 for particles with liquid
coating,
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Jlells,',C,, G.Gal, and M,%¥,Munn, 1975

Aercsol Distributions in Maritime Air and Predicted Scat-

tering Coefficients in the Infrared, Li3C/D457849 Lockheec
Palo Alto Research Laboratory, June

A ofel has been cCeveloped which describes maritime aero-
z0l ac a mixture of maritime and coantinental aerosol. The
rodel talies inte account the influence of wind velocity
and relative humidity on the evolution of particle size

specirun, Infrared scattering coefficients were calcula~-
ted fron the wodel, '

Whitby, K.T., 1949

Bibliography of particle size determination, Milling
Engin.Reg.,Mech, Engin, Dept. Univ, ol Minnesota, 47 pe.

The bibliography contains a description of 27 methods

of particle size determination, Alphebvetical bibliograp-
hy of abont 45C titles on particie size determination

is attached, Included are microscopic techriques, micro-
projection, photomicrography, sedimentation,turbidime-~
tric methods, hydrometer sedimentation methods, elutri-
ation, sieving analysis and electron microscopye.
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Whitby, K.7T. 1974

Modeling of rultimodal aeroscl distribution, in “Aerosole

in Naturwissenschaft, Medizin und Technik," Jahreskongress
GAF, 136-142

The author used aerosol measurements from different loca-
tions in the USA for showing the usefulness of the multi-
nodal distributions, Three log-ncrmal distributions seem

to describe truly the size distribution of natural aerosol
the variability of which is surprisingly low.
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Whitby, KoTe, 1975

On the multimodal nature of atmospheric aerosol size dis-
tributions, Proc., 8th In*,Conf. on Nucleation, Leningrad,
1973, Gidrometeoizdat, Moscow, LO4-415

From many measurements in different environments is appa-
rent that the volume distribution is practically always bi-
modzl with one mode between 0,1 < d < 1,0 um and the se-
cond above 5,0 um, In addition, a transient nuclei mode be-
tween 0,01 and 0,03 um is often seen, Sea salt aerosol du-
ring conditions of heavy surf had a volume mode at 10 um,

-e2

Vhytlaw~Gray,R. and H,S, Pattevrson, 1932

Smoke, A study of aerial disperse systems., Adw.Arnold
& Comp,, London,

The authors suggest that the collision efficiency of ae-
rosol particles may be altered either by physico-~chemi-
cal structure of surface or by the changes in surface
state ( pp, 10-12, 184-186)

The experiments (p.27) have confirmed the validity of
Smoluchowski's theory of aerosol] coagulation at-least
for particles larger than 5x10~° um,

Vigand, A.,, 1919

Die vertikale Verteilung der Kondencsationskerne in der
freien AtmosphHre, Ann.Physik, 59: 689-742

Description of the AN measurements on a balloon over Cen-~
tral .urope is presented, The vertical profiles of AN
concentrations can be characterized by a decrease of con-
centrations corresponding to an exponential function of
the altitude at fair weather conditions.
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‘ilkuiss, F.%,, and D,J. Oressan, 1971

Chemical processes at the air-sea interface: The behavior
of fluorine, J.Ceophys.Resc 76: 736-74L

Radiochemical experwnents showed a decrease in the F/Cl
ratio for laboratory aerosols produced from sea water, Ma-
rine aerosols showe.d an increase in the F/Cl ratio with

o possible contribution frowm eirborne dust contamination,
Jet drons in the laboratoery enad naturally occurring marine
jet drops showed little to nc difference, On the Beach of
vahu Isleznd, Hawaii 4rops large as 30 - 300 u were found
in the surf zone .0 cmt above the cresi of the wave,

l.:’-}- - 2._-5

“ilkniss, Pe.Z., and D.J, Bressan, 1972

Tractionation of the elements F, Cl, Na and K at the sea-
air interface, J.Geophys.Res., 77: 5307-5315

From the samples collected in the lower layers of the at-
mosphere vwe conclude, that the process of fractionation
is effective and can lead to the enrichment of Ma, Both
nechanism: surface ion fractionation combined with the
injection into the atmosphere and transformation due to

the atmospheric pollutants of continental origin are ef-
fective,

lol-;- - 2.4 - 2-03

Wilkniss, P.£,, D.J.Bressan, R.A.Carr, and R.E.Larson,1974

Chemistry of marine aerosols and meteorological influences,
Je.Rech.Atmos,., 8: 883-893

Radon 222, sea salt and continental dust (collected on a
nylon mesh) were measured aboard ships over the Greanland
Sea, the Caribbean, the North and South Pacific, and over
the Ross Sea, The highest salt content of salt particles
with.r = 2 um was found over the Greenlagd Sea (8,890
ug/m3) and over the Caribbean (6,000 ug/m>). The highest
content on contin%ntal aerosol was measured over the Carib-

bean (25,000 ug/m?), The maximal ratio Cl/Na was found
over the Greenland Sea (2,25)
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wills, T,L., and M.J, Matteson, 1974

Gas-liquid mass transfer in aeroscl systems, in ''Aerosole
in Naturwissenschaft, Medizin und Technik”, Jahreskongress
GAF, p. 253-257

There is some evidence that the transfer of S0, to drop-
lets growing by water vapor condensation is mahy times

greater than the transfer in steady- state situation, The
authors hypothesized that the decrease of surface tension
with the ccncentration of dilute salt solution indicates
an adsorption of dissolved ions at the surface, Tne exact
nature of these receptor sites is not knovn, The transfer

of S0, and Op to the falling droplets is now investigated
experimentally.

1.4

..."ilson, -“-.TO 9 1959

i‘ir-borne nitrogeneous material and other plant nutrients,
iiature, 4680: 99-101

In the mountains in Hew Zeeland above the vegetation line
were collected nitrogeneous materials which were not con-~
taminated by continental pollutants, ‘The hypothesis is
presented that the materials do originate on the sea sur-
face from the foam. Potassium/sodium ratio in raianwater
is often larger by a factor of 10 than at the sea, This
can be explained by the fact the salts are transported
fron the cea surface vhere are the marine organisms, ma-

ny of which are knovmn to have much higher potassium/so-
dium ratios,

1.8 - 2.8

Winkler, P., 1971

Growth of natural aerosol particles with relative humi-
dity, Suppl.Vol,Proc.7th Int,Conf,Condens.Ice Nuclei,
Prague-Vienna,1969, Academia, Prague, 168-175

The main difference vetween continental and maritime ae-
rosol is around 75% R.H. Different mixtures of inorganic
salts might increase the total uptake of water and the
steps on the growth curve are more and more reduced un-
til a8 curve similar to that in the atmosphere is reached.

Further, an interaction between soluble and insoluble
material is studied.
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Winkler, P,, and Ch,E. Junge, 1971

Comments on "Anomalous deligquescence of sea spray aero-
sols", J.Appl.Met,, 10: 159-163

Difference betweer the behavior of sea spray aerosol
and aerosol vrepared from the pure salt solution at dif-
ferent humidities is explained by the hysteresis and by
the crystal water of the salts, No effect of organic

materials was found in relatlonship to the observed re~
tarded activity of nuclei.
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Woodman, D,D., 1974
Limitations in using atmospheric

models for laser transmis-
sion estimates, Appl.Optics, 13:

2193-2195

The prediction of the horizontal transmission of laser
beams requires informations regarding the dependence of
the scattering coefficient on the wavelength, visibility
and aerosol characteristics, in the article the accuracy
of transmission estimates is evaluated using the Elterman
and McClatchey et al, models, Some features of the predic-
tion of infrared traasmission ar* discussed. The two most

widely used aerosol models predict significantly different
aerosol attenuation,
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‘ooccock, i,H,,

1952

Atmosnheric sz2lt articles .. ..
s = & and ra s il .
200-212 P indrops, J.ieteor.,

9:

?ne guthor.finds that the chlorinity of rain varies wiih
bhe_lpten51ty of rzin ir. a similar manner, le a2ttemnts to
ciplein this relationzhip by precenting distribution cur-
7es of sea-galt psrticles in the atrosphere sennle. ot
a;ffcrgnt ;lt@tuﬁes. ?he sanpling has been conc by expo-
;%?g ?ﬁC rilllimetesr wi‘e glase sli’es to the free air
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loodcock, A.H,, 1953

Salt nuclei in marine air as a function of zaltitude and
wind force, J.Meteor,, 10: 362-371.

On Hawaiian islands isopiestic method was applied for calt
nuclei identification at different a]titudes, The conce g-
tretions gor particles with m > 107 g ranged from 1l/m

to 5000/m”? at the height near the cloud base, On a 31g l%
Caj viith a wind force 12 the concentration reached 10 §m
Snaller perticulctes cdoyn to tne =%ze 2r = 1 un hed con-
centrations from 0,1/cm” to 3.5 /cm”, Over the sea the
concentration of the sea szlt particles decreases rapidly
sith height; on the averags in the ratio 1 to 5 every

WO meters,

2e7 = L,2

Yloodcock, A,H., 1957
Salt anu rain, Scientific American, 197: 42-47

Recent dtudies indicate that particles of salts from the
sea may play a key role in the process of transformation
of small water droplets in acloud growing into larger
precipitation elements, General theories of rain forma-
tion ( Findeiwsen- Bergeron and Langmuir- Schaefer) are
discussed, Ordinary sea winds carry from 10 to 10O -
pounds of sea salt per cubic mile of air, Bubbles for=-
ning on white caps of waves are believed to be the sour-
ce of sea-water droplets and crystals, The droplets also
bear an electric charge,

2e3

uoodcock, i,He, 1957

atimospheric sea sall nuclei data for project Snover,
Tellus 9: 521-52L

It is =scumed that so<ium chlorice particles have 2 de-
creasing concentration with altluure. The zuthor found
thrt 2t the clou” hese, at about S00 m, the total sea-calt
ﬁoncontration ic rather high for z given wuin- v:elocity,
.aere e 2 orapl! “ccrease in narticle concentraitlon wit-
ain ond a2bove the clouds,
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Woodcock, A.H., 1960

The origin of trade-wind orographic shower rains, Tellus,
12: 315-326

Woodcock compared observations of the chloride concentra-
tion in orographic rains ‘n the trade winds on the slopes
of the Island Hawaii with the theoretical value ky= C/L,
Concentration of chlorides in the air C was taken from
the aircr:.ft measurement; L was calculated, The measured
data for kj agreed with the calculated within 30%.

1.5

.oodcock, i.H., 1972

Smaller szlt particles in oceanic air and bubble behavior
in the sea, J.Geophys.Res., 77: 5316-5321

Sea salt particles over Hawailan and Alaskan seas are in-
vestigated, Differences in size spectra are explained by
different bubbling mechanism over both seas and different
mean size of bubbles, Th: break_in the size distribution
curve occurs at m= 10-13 - 10-14 g, This corresponds to
the transition from bubble jet to a bubble film mechanism,
-laskan ﬂaters are relatively poor source of particles of
n < 101 Ee

243 = 1.2

‘oo“cock, ‘.H,, an¢ ),C, Blancherd, 1955
“est of the salt-nuclei hypothesis of rain fcrmation,
Zellus, 7: 437-448

e authors founs that in orographic showers in Hawaii the
rgegt “rops in the cloud form 2round the Jersest salt

clei, There is = characteristic repencdence of the chlo-
r:-2 concentrations uron the size of dronlets vith a mini-
“wr arounc 1 mm Cianeter, Cne can concluce that either the
“ross grovw only by condensation, or if coaguleztion is in-

volve’, the majority of cloud droplets do not Croif on sea
salt nuclei,
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Woodcock, A.He, D,C., Blanchard, and C.G,H. Rooth, 1963

The latent heat released on sea~salt particles during

a condensation process may be an important factor in the
transport of moist air particles from near the sea sur-

face to cloud tase altitudes, These estimates are used

to compute several models of temperature stratification,
The addition of 20 to 40 mg finely divided sea salt par-
ticles per kg of air over ocean should result in ascen-

ding motions, and perhaps, to cause cloud formation,
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‘loodcock, A.H., and M,Giffora, 1949

Sampling atmospheric sea-salt nuclei over the ocean,
! J.Marine Res, 8: 177-197

The rate of nuclei decline with altitude was great in ther-
mally stable air, wherea little change with altitude was
observed in well-mixed air over warmer waters, Sampling

has been done by exposing 1x15 mm glass surfaces coated
with hydrophotic Dri-film and examining the droplets by a

microscope, in a box with thermostatic control of tempe-
rature and vapor pressure,
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:.'IOOdCOCk., A.H.’ C.F.KientZleI‘, A.B.AI‘OHS, and D.C.Blan"' ;
chard, 1953

Giant condensation nuclei from bursting bubbles, Nature,
172: 11l44-1145

P10 i s Y g AN s L S W PGS TN O e T 0
4mm&z&rﬁhmﬂmﬁ&ﬂmmﬂmwt';x@ama»wmmmwmmmwwx A e 8

Hign-speed camera photographs of the bursting of sea-wa-

ter bubbles and the generation of many tiny salt crystals
are described,

2.3
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Jecodco~ ., AH,, and A,T., Spencer, 1957
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..n airborne flame photometer and 5ts use in the scanning
of marine atmospheres for sea-salt particles, J,leteor,

s L37-447

In relatively small non-precipitating cumulus ciouds the
weight c¢f sea-salt was about double that of the clear

gir arcunc the clouds, An increased concentration of sea-
gzlt nuclei can be found in the space formerly occupied by
the clou?, after its dissipatioan.
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ioodcoclz, l.i,, ant i,T, Svencer, 1941

Lava-sez-2ir contact areas as sources of sea-salt parti-
cles in the atmosphere, J,CGeovhys.Res, 66: 2873-28387

omall sea salt particles can be genersted in large cuanti-
ty ( L to 6 million times greeter ) from steaming lava
than fron the sea surface, 1960 eruntion of Kilauea volca-
no rrocuces nany nuclei on the places where lava entered

X

¢ the sea, rarticles were almost all soluble with a large !
z nuriber of small aCl nuclei, The steen cloud particles ;
g vere artificially generatec¢ in laborzatory under conditions X
g similar ¢ natural, f
; 2.2
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V Wright, H,L,, 1940

Atmospheric opacity at Valentia, Juart.J,Roy.Meteorol, '
Soc. 66: 66-77

Visibility decreases with relative humidity, Theoretically
much lgrger Change in visibility should be expected at the
R.H. change from 40 to 75% than it was observed by the
measurement on the seashore, One has to assume that the ma-
jority of maritime aerosol must contain a continental com-
ponent, The data on visibility are grouped according to the
relative humidity and the direction of the wind,
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Yamamoto, G., and T. Ohtake, 1953

Electron microscope study of cloud and fog nuclei,
Sci.Rep. Tohoku Univ., Ser.,5, Geophys. 5: 141~159

Studies show that in maritime air the prevailing consti-
tuents of aeroscls are combustion products and not sea-
salt nuclei., The pertentage of activated unuclei drops ?
with decreasing size, The authors observed the particle
evaporation with increasing électron beam intensity.
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Yamamoto, G., and T, Ohtake, 1955

Electron microscope study of cloud and fog nuclei, Part
1I., Sci. Rep. Tohoku Univ, Rev, 5, Geophys.,7: 10-16

Fog and mist nuclei collected at various places were -
examined by an electron microscope, Mist nuclei are
mainly sea salt crystals and the majority of fog nmnc~
lei are combustion products, Size distributions of nu-
clei are presented in histograms which are accompanied
by the table of the ratios of drop size to nucleus size,
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Zenker, H,, 1953

Brandung und Kondensationskerne an der Ostseeklsste,
Angew, Meteorol, l: 372-375

The author found on the Baltic seashore a positive correla-

tion between AN counts and the height of ocean waves at
wind velocities higher than 7m/s,
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Zerche, M., and W,HHnsch, 1966

Ergebnisse Uber die Bestimmung des Chloridgehaltes im Nie-
derschlagswasser in Schwerin - Meckl., Zeitschr.f.Met, 19:

97

e e I s Sorkden, el

- The analysis of the rainwater shows that a very high con- é
. centration of chloride ions occurred in the rear side of g
. the advancing center of low pressure in a cyclone, %
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70ev, Vele, 1974

lieteorological Optics, Prepagation of Visible and Infrarc
Raciation in the :tmospnere, Transl, from Russian by D.
Ledernan, .iley, ievw York, 1974, 405 »n.

The monograph contzins a collection of contributions on

- . . ~ . s 1 e
211 nain subjects of the propagation of light in tl.- real
stnioerhere, The refercnce list contains most of the recen-

tly vublichec articles on this subject in the USSR.
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Zuyev, V.Y,, L.S.Ivlev and K,Y.Kondsat'yev, 1973

Recent results from studies of atmospheric aerosols, Atmos,
Oceanic Physics 9: 204~-212

The article includes simultaneous optical and microphysi-

cal measurements in the surface layer, & model of the com-

plex refractive index and aerosol absorption in the tropo- .

» sphere, The chemical composition of troposperic aerosol, '
the structure of stratospheric aerosols, and the shape of

‘ the aerosol-particle size spectrum are discussed, '

305 - 102 - 104
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