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Final Report of Effects of CCN-FCN Spectrs on Droplet Spectra in
the Albany Fog Project
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by James G. Hudson

1. Introduction

Fog condensation nuclei (FCN) spectra and cloud
condensation nuclei (CCN) concentrations vere collected
continuocualy from Sept. 24 to Nov. 9, 1982 at Albany, Nev
York during a fog field project organized by the University
of Nev York. The CCN vere neasured vith a DRI continuocus
flov thermal diffusion chamber (Hudson and Squires, 1976)
vhich vas operated at 0.4X supersaturation. The FCN vere
measured wvith the DRI isothermsl haze chamber (IHC) (Hudson, F
1980) wvhich obtained five supersaturstions simultaneocusly
(0.12%, J3.08X, 0.04%, 0.03%, and 0.02X). HMost of the data
vas recorded on cassette tape every tvo minutes. HNuch of the
effort vith this project invalved the processing of this
data. For convenience the data vas stored on 3.3 inch floppy
disks wvhich could be used wvith the PI’s personal coaputer for
analysis. Some 0f the gaps in the data had to be filled by
manually reading data from paper tapes. These nuclei dsta
vere then compared vith droplet spectra provided by the
University of New York. The droplet spectra vas also loaded
onto the 3.5 inch floppy disks sc that they could be directly
compared electronically and simultaneous droplet and nuclei
data could be plotted from both data sets. Comparisons vere
28180 made wvith the humidity and visibility which vas provided
in grephical forwm by U. af N.Y. During the seven fog events
vhen all dstas vas available time plots vere made identical sco
that they could be overlayed for convenient comparisons. Tvo
major nev findings have come from the analysis. Other
evidence to confirm and delineate past vork vas also
obtained. MNoreover it is apparent that further analysis of
this data vould yield significant results. Furthermore,
techniques have been developed vhich wvould be valuable in
future field efforts.

One of the tvo significant nev findings clears up the
mystery of the spparent disappearance of the submicron
droplets upon cloud or fog formation. These observations
vere previously explained as a malfunction or artifact of the
instruments. In the cases vhere CCN-FCN measureaments vere
not available the observations vere not necessarily
enomelalous as it vas alvays possible that a peculier
particle spectrum might produce such phencomena. It vill be
shovn that after s careful analysis of the Albany data (many




conparisons of the simultanecus droplet and nuclei spectra)
that the most likely explanation is that the small droplets
do indeed evaporste under subsaturested conditions. Hovever
many of the cbhservations vhich vill be presented demonstrate
no contradictions betveen the droplet and nuclei spectra.
These observations are indicative of zones of supersaturation
vithin the fog. Hence it appears that this technique
(comparisons of droplet and nuclei spectra vhich vill be
described in detail later) can be used to actually measure
the instantesneocus super/subsaturation within the fog. Since
this is a most useful piece of information and there is
practically no other vay to obtain a measurement of the
relative humidity (R.H.) near saturation or any level of
supersaturation this vill be a valuable research tool.

The second important finding from this snalysis is that
the CCN-FCN spectrum can be used to predict the haze droplet
spectrum before fog onset. Along vith this is the fact that
vith lov FCN concentrations, fog onset (R.H. > 100X) is much
more sudden. A corolary to this is the fact that vhen the
FCN concentrations are high the haze droplet concentrations
before actual fog onset (100X R.H.) are quite similer to the
total droplet concentrations in the fog.

The lov supersaturations (<0.1X) previously measured in
fogs have been thoroughly confirmed in this study. The
supersaturations in Albany may be a little higher than in
most of the previous wmeasurement projects. A veak
correlstion vas found betveen the FCN concentrestions and the
total droplet cancentrations in the fogs. Hovever the extent
of variation vas much less than at other locastions (other
field projects). Nevertheless since the correlation
increased for the lovest superssturations and vas nonexistant
for the higher Sc’s this gave further confirmation to the
fact that fog droplets condense only on the largest nuclei
(the FCN). Therefore the term FCN has been upheld.

2. Level of Fog Supersaturstion

Figure 1 displays the ambient droplet spectras and the
simultanecus ambient CCN spectra. These CCN spectra are
plotted as described by Hudson (1980) in order to compute the
effective gsupersaturation, Seff, in the fog or cloud. The
CCN spectra sre plotted as tvo nearly parsllel lines vhile
the droplet spectra cften intersects one or both af the CCN
lines. The lefthand CCN spectrum is actually a direct plot
of the cumulative date from the isothermal haze chawmber
(IHC). This instrument exposes the sample serosol to 100%
R.H. for enough time that the particles grov to their
equilibrium sizes. This size d(0) is related to the critical




supersaturation, Sc, of the particles through the equation
d(0) = 8xi10(-4)/Sc

Hence the x axis can be transcribed soc that traditional CCN
plot can be made (cumulative number vs. Sc). Hovever since
these are not very useful for the comparisons vith droplet
spectra they vill not be presented here. The righthand CCN
curve vhich is plotted in these figures is an artificial
curve wvhich is obtsined by wmultiplying the sizes by 1.73
vhich is the ratioc of the critical disweter, dc, 0of 8 nucleus
to d(0) (the ratioc is the square root of three). Whereas
the lefthand nucleus distribution i=s possible in the ambient
air vhen the ambient humidity is 100X; a droplet distribution
vhich coincides vith the nucleil critical diameter, dc, is not
poasible. This second CCN distribution is used only as a
device to determine the Seff vithin the fog. The critical )
size represents the peak of the Kohler curve. The Kohler
curve is the equilibrium humidity for a particle as »
function of droplet size. Grovth of droplets to supermicron
sizes is only possible if the humidity has at one time \
exceeded the peak value vhich is the criticl supersaturation,
Sc, of the particle’s Kohler curve and the particle (droplet)
has thus exceeded its dc. Growvth beyond the dc is not
possible unless the Sc of the nucleus has been exceeded in
the ambient air for a long enough period that the droplet has
also been able to grov beyond dc.

Generally in a clcud a peak superssturation is reached .
early in the life cycle and then declines. At that point the v
number of activated droplets is determined because all .
particles vwith Sc less than this superssturation can exceed 3
their critical sizes and grov vithout limit vhile those vith C
Sc leas then the peak supersaturation cen not exceed their )
dc. These droplets vwill actuslly shrink as the humidity .
decreases vhile those vhich have exceeded their critical i
values can continue to grov even if the supersaturation
decreases. (0f course if the humidity goes belov 100X ell
droplets vill tend to evaporaste. Hovever the unactivated

ones (vhich are of course smaller) vill attain swmaller sizes .
much more rapidly. This type of anslysis assumes homogeneous N,
unmixed cloud conditions. Therefore it sssumes thet larger o
droplets sre slvays grovn on larger nucledi. Hovever Hudson

(1984) end Hudson and Rogeras (1986) seem to have confirwmed
this fact. If the cumulative ambient droplet curve
intersects the critical CCN-FCN spectrums then an Seff is
obtainable. In figure 1 the part of the droplet curve vhich
is to the right of the intersection vith the dc curve
displays the droplets vhich have exceeded their critical v
sizes. The rest of the droplets the smaller ones are smaller K
than their critical sizes; these are the unactiveted heze .
droplets. K
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The size corresponding to this intersection csn be
derived from each figure. The corresonding effective
supersaturation, Seff, is then calculated from the above
equation. Tables of Seff for the various fog events are
shovn later. Seff vas generally in keeping with past
measurements in various fogs (e.g. Hudson, 1980; MNeyer et.
al., 1980; Hudson and Rogers, 1986). This supersaturation
vas generally less than 0.1%. This is quite encouraging
becsuse much of the psst data vas obtained vith s Royco
optical particle counter instead of a PNS probe measuring the
ambient droplets. It is also quite encouraging that the
cumulative droplet curves usually have flat areas near the
intersection vith the dc lines. This is indicative of s size
separation of the activated droplets from the unactivated
droplets. A flat ares in a cumulative distribution
represents a size range over wvhich there are no particles.
This is predicted from the theory of cloud droplet growth
because the activated droplets grow to larger eizes but the
unactivated ones do not. This then lesves a gap in the size
distribution. The excellent agreement of the droplet line
with the d(0) line st the lover size range is also predicted
from the theory of droplet grovth as these smaller (higher Sc
nuclei) should achieve a size only slightly more than d(0)
but less than dc. The various agreements cited here indicate
that there vas very little disagreement in number
concentration or size betveen the PNS probe used to count
ambient droplets and the Royco used to count and size the CCN
in the cloud chambers. Therefore the comparisons seem tc be
quite valid. Scores of simultaneous droplet and nuclei
spectra are presented in the appendix.

3. The spparent dissppearance of small droplets in fog .

Thie matter concerns a mystery wvhich has been standing
for several years. This mystery vhich vas described in the
proposal concerns the apparent disappearance of the smallest
haze droplets in cloud or fog. It has been observed by the
PI and by various investigators (e.g. Noonkester, 1984) that
a8 the supersaturation increases and large droplets are
praoduced ae some nuclei become sctivated, the concentration
of small droplets actuslly appesrs to decrease. When this
vas oObserved by the PI in wvest cosst fogs during the late
70’'s it vas a wmystery because measurements of the nuclei
indicated that this should not be happening. The
concentration of nuclei vas such that st even 100X R.H. there
should have been many more submicron sized droplets than
vere measured. At the same time there vere higher
concentrations of larger droplets than there vere nuclei.

The comparison of these tvo spectrs in fact yielded the Seff
in the fog (Hudeon, 1980). Hence the large pert of the
droplet spectrum vas indicating superssturation but the small
end of the droplet spectrum ves indicating subseturestion.
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Fig. 2 dieplsys the same type of observation in the
Albany project. Figure 1 hovever displays data from the
Albany project which does not shov any conflict betveen the
twvo parts of the spectrum. HNany figures like this one (see
appendix) shov that the concentration of haze droplets is
exactly vhat would be predicted from the nuclei measurements.
Hence the tvo extremes of the droplet spectrum are not in
conflict as they appear in figure 2. One explanation for the
observations like figure 2 had been that the droplet praobe
vas missing the smallest droplets. Hovever this conclusion
is severely veakened by the abundance of observations such as
figure 1 (see appendix). An artifact of the equipment
should not come and go.

When the sizes of the swmall droplets are compared vith
the nucleus spectrum the effective humidity can be inferred.
The d(0) lines on these figures are the actusl particle
epectre in the isothermal haze chamber. This should also be
the equilibrium gizes of all of the particles vhen the
humidity is 100%. The humidity vs. size reletionships vhich
vere determined by Fitzgerald (19735) vere applied to the deta
to shov vhat the relative humidity of the ambient air must
be. The concentration of particles and nuclei is assumed to
be homogeneocus. The number of particles at 100X R.H. (from
the FCN measurements) is compared to the sizes vith the same
number concentration in the simultanecus droplet
neasurements. When these sizes are compared on the disgrams
presented by Fitzgerald (1975) the relative humidity of the
ambient air can be inferred. This does require some
assumptions about the composition of the particles. Hovever
using the tvo extreme compositions presented in the article
by Fitzgerald indicates little difference in the deduced R.H.
In many of the figures like fig. 2 the subssturation vas
determined to be about 1%, This means that the relative
humidity would bhe 99X%. The largest droplets could still
g£urvive such a humidity and apparently that 1s vhet is
happening. The fog is apparently made of parcels with
various humidity histories (above and belov 100X%X). In those
parcels vhich are above 100X droplets can grov vhereas in the
gubsaturated parcels the droplets evaporate.

The sizes of the smallest droplets sre much more
susceptible to changes in R.H. and in fact are an excellent
indicator of the instantaneous ambient humidity. A crude
approximation of droplet grovth is given as

d(r2)/dt = 10 (-8) S

vhere r is droplet radius in centimeters, t is time in
seconds, and S is supersaturation is percent. Thus
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r2 - r(0)2 = 10 (-8) St

and then s change in radius from 0.3 micrometers to 0.4
micrometers at a subsaturation of 0.1% would take place
vithin a second. On the otherhand it would take a 5
micrometer droplet nearly 100 seconds to evaporste down to 4
micrometers at the same subsaturation. It wvould take even 10
seconds to change from 5 micrometers to 4.9 microwmeters at
this subsaturation. This analysis shovs that the sizes of
the small droplets respond to the ambient humidity Qquite
readily. Therefore there is probably nothing wvrong wvith
meassurements such as fig. 2. They are in fact excellent
indicators of the subsaturated conditions within the fog.

One percent subsaturation is not enough to evaporate the
larger droplets. In fact the largest droplets vhich have the
smallest surface to volume ratio remain the longest. For
example a 10 micrometer droplet would require 19 seconds to
change to a 9 micrometer droplet at 1% subsaturation snd 75
seconds to evaporate to 3 micrometers radius. On the
otherhand a 0.5 micrometer droplet evaporates to 0.3
micrometers in 0. 16 seconds.

4. Climataology

The CCN and FCN climatology vas determined by taking the
average hourly values and plotting these over the several
dsys of the project. Figures 3-6 shov the data plotted cover
the time period betveen Sept. 22 and Oct. 18. Figure 3
presents the CCN concentration (0.4%) and the largest FCN
(0.02%X) concentration. Since these are all cumulative the
concentrations at the higher criticasl supersaturatons, Sc,
include all nuclei at the lover Sc’. This is done because
the nuclei act cumulatively. when a certain ambient
supersaturation is achieved all nuclei vith Sc less than that
value produce activated cloud droplets. Figures 4 and S
display each of the three adjacent supersaturations out of
the total of six supersaturations vhich vere used. It is
readily seen that the lover Sc nuclei display much more
variability. For instance the 0.02X Sc particles vary over 3
orders of magnitude vhereas the CCN (0.4%, generally vary
over only 1 order of magnitude. Figure 6 displays the
simultanecus CCN concentration et Whiteface Mountein wvhich is
sbout 130 wmiles to the north and at a much higher elevation
(35000 ft.). This data vhich vas obtained from snother
project shows much more variability than at Albany.

The most notable event of the period vas the sharp
decrease in nucleus concentrations on Oct. 2. Although this
vas measured at sll supersaturations the decrease at the :
lovest supersaturations vas the most significant. The return ‘
to higher values vas much faster for the smaller particles.




It is slso notevorthy that this same decrease vas measured at
Whiteface Mountain. This indicates that the change in the
serosol occurred over a vide area. It will be shovn later
that this produced profound changes in the fog. Figures 7
and 8 extend the climatology through the entire period.

S. Description of events.

A complete data set--droplet spectra, CCN-FCN spectras,
relative humidity, end visibility--exists for only seven fog
events. These events occurred on Sept. 30-Oct. 1, Oct. 2-3,
Oct. 4-5, Oct. 10-11, QOct. 24-2S, Oct. 26-27, and Oct. 27-28.
Three other events are also discussed here although these
lacked either humidity or visibility data.

Sept. 29-30. (Table 1)

This event contained only limited CCN-FCN date frowm 6:30
ta 7:30. A consistent Seff of 0.03X vas derived from
comparisons of the droplet and nucleus spectra (table 1).
The agreement betveen the tvo spectra at smaller sizes vas
quite good but since the droplet spectra vas generally
slightly to the left of the nucleus spectra (see appendix) a
slight subsaturation vas indicated for this event (see
sppendix). This vould indicate that the fog at the time of
the measurements wmay have been in an evaporating stage even
though activated droplets vere detected. The degree of
subsaturation vas less than 0.1%. This subsaturation is
the same order of magnitude as the the Seff.

Sept. 30-Oct. 1 (Figs. 9-17) (Table 2)

This event had the highest FCN concentrations of the
seven events vith complete data (see table 11 and fig. 3).
Like the previous event the Seff vas consistently found to be
0.03X (table 2). The real supergsatursted fog occurred
betveen 3 and 10 A.N. vhen the relstive humidity peaked at
100X (Fig. 16), the visibhility vent to "zero' (Fig. 17), and
very large droplets vere produced (fig. 14 and 13). Prior to
this time the relative humidity gradually vorked its vay up
tovard saturation. The total droplet concentration (>0.3
micrometers) (fig. 11) also gradually increased as saturation
vas approached. The CCN-FCN concentrations vere quite steady
throughout the fog (fig. 9 and 10). There is some indication
that the concentration of the largest nuclei decreased during
the fog and then increased tovard the end of the fog. This
decrease could be due to droplet fallout during the peak of
the fog vhen the largest droplets vere produced. The later
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decresse may be due to chemical conversion processes vithin
the fog droplets vhich would increase the solution strength
of the droplets and thus incresse the size of the nuclei vhen
these droplets evapcorated. The total CCN concentration did
not display such an increase (fig. 9). The total haze
droplet concentration prior to the fog vas very high because
of the high FCN concentrations (fig. 11). The FCN
measurements seemed to predict the haze droplet
concentrations.

The agreement betveen the droplet and nucleus spectrum
vas often quite good (see appendix) indicating that the
measured fog vas supersaturasted as the Seff vould seem to
indicate. Hovever often in the small portion of the spectrum
the droplet concentrations vere lover than the nucleus
concentrations indicating subsaturations (appendix). This
vas especially noticable tovard the end of this fog event but
it even began at about 6:20. It can be noted that the
droplet sizes and concentration shoved a gradual decrease
after this time &8s the pesak occurred betveen 5:30 and 6:30
vhen the concentration of 40 micrometer droplets peaked.
According to the crude grovth equation tvo hours vould be
required to grov 40 micrometer droplets from 25 micrometer
droplets vith a 0.03% supersaturation. This is consistent
vith figs. 14 and 15. Thus the appesrent sub/superssturastion
deternined from the comparison of the nucleus and droplet
spectres seems to be an indicator of the vigor of the fog. 1t
shovs & subsaturated fog after this time vhere droplets are
evaporating. Therefore this tocl predicted the fog
dissipation.

Gct. 2-3 (Figs. 18-26) (table 3)

This event shova a considersble contrast with the last
event mainly becsuse the FCN concentration is so much lover
(1/cm3 as opposed to 20/cm3 active at 0.02% in the previous
event see fig. 3 snd table 11) (figs. 18 and 19). This
producea the much lover haze droplet (0.5 micrometer)
concentrations prior to the fog (fig. 20) (1/cm3d compared to
at least 20/cm2 in the previous event) (fig. 11). The
relative humidity vas about the same priaor to fog in each
case (figs. 25 and 16). One consequence of this is that the
droplet concentration shoved a very sbrupt increase vhen
saturestion vas resched at about 1:40 (fi1g. 20-22). The
visibility prior to saturation vas thus wmuch higher for this
event as compared to the previous one (fig. 26 and 17). The
nuclei as measured by the isothermal hsze chamber (FCN) are
the controlling fsctor. It should be noted that there is
very little contrast betveen the CCN concentrations et O.4X
and 0.12X wvith the previous event (figs. 18 and 9).
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The Seff of this fog is considerably higher (up to
0.12X) then the previous tvo events (table 3). It i=s
probable that the lack of nuclei at lov superssturations is
the one factor wvhich alloved the supersaturation to get so
much higher. The total droplet concentration during the
supersaturated fog vas actually higher 300/cm3 than the
previous fog (100-200/cm3) because of the higher
supersaturations vhich vere indeed measured in this fog
(tables 3 and 2).

The nucleus-droplet comparisons reveal subsaturated
conditions from fog onset st 1:40 until about 4:30
(appendix). Droplet £izes during this period are much
emaller than those found later. Subsaturations of as much ace
1% vere measured during this period. It is apparent that
this vas not a vigorous fog and that droplets vere being
produced at another location (perhaps above) and advected to
the site. Beginning at about 4:30 the nucleus and droplet
spectra begin to match (appendix) at the small sizes
indicating supersaturated conditions. Seff iz also much
larger sfter this period (up to 0.12%X) and the droplet sizes
shov the largest values (figs. 23 and 24). This is evidently
a period of supersaturation and droplet grovth. An increase
in droplet size from 10 micrometers diameter to 20
micrometers vould be predicted to occur in about 12 minutes
vith @ 0.1X supersaturation (sccording to the crude grovth
equastion). These supersaturastions predict the droplet growvth
vhich occurrs after this time and culminates in peak growvwth
of the 30 to 35 micron droplets betveen 7:00 and 8:00. For
instance the increase from 25 to 35 micrometers diameter
vhich is measured here betveen about 6 and 7 A.M. would
require about 35 minutes vith a 0.07X supersaturation
sccording to the crude grovth equation. The supersaturatin
during this period vas fairly steady vith a slight gradual
decline from 0.1 to 0.06%X so this 18 in keeping vith the
observed droplet spectrunm. The supersaturation shovs »
decline beginning et 8:00 vhen the small droplet
concentration moves to the left of the nucleus curve
indicating subsaturation in spite of the persistence of
activated droplets. These require several minutes to
evaporate under the subsaturested conditions. In the next fev
minutes the subsaturation increases reapidly leading to »
rapid decrease in droplets. At 8:20 a subsaturation of 10¥%
is meassured! At this humidity even a 40 micrometer diameter
droplet wvould evaporate to 10 micrometers vithin 40 seconds.
This of course leads to the rapid evaporation of droplets
vhich is observed.

Oct. 4-5. (Figs. 27-33) (Table 4)

The relative humidity at the site never comes up to
saturation during this event (fig. 32). Hovever Seff'’'s are
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measured during this fog and these are substantial, averaging
about 0.07X%X (table 4). The highest value is measured at the
beginning 4:40-4:50 and there is an immediate decline to
about 0.07% vhich remains until sbout 7:30. Howvever the
droplet distribution is resther peculiar in that it is very
flat and decreases rapidly at the small sizes vhere it is
consistently belov the nucleus spectrum (appendix). This
seemg to indicate subsaturated conditions and advection of
activated droplets to the site. Small droplets are not
detected because of the subsaturated conditions. Far
instance a lX subsaturation would reduce a 4 micrometer
diameter droplet to less than 0.5 micrometers vithin 4
seconds. The largest droplets vwhich vere observed on this
day, 15 micrometers diameter (fig. 30), wvould have
evaporated from 15.5 micrometer droplets in 4 seconds at 1%
gubsaturation. This is then entirely in keeping vith the
observations and could be indicative of a fog aloft. Droplet
fall speed is given by

v = 10_(6) r2

vhere r is in centimeters. Thusg a 13 micrometer diameter
droplet vould fall at about 0.6 cm/sec and it wvould take
one-half hour to fall 10 meters. If it started out as a 38
micrometer diameter droplet it vould fall at about 3.6 cm/sec
and vould thus take only about 5 minutes to fall 10 meters.
Such a droplet wvould be evaporated to about 18 micrometers
diameter vith a subsaturation of 1. Without a more complete
analysis this seems a plausable scenario. This subsaturation
seems tO prevent the observation of large droplets. This
event also has a rather lov FCN concentretion vhich leads to
the rather lov haze droplet concentration prior to the fog.
Higher FCN concentraticns vould prabably have led to larger
droplets before and during the fog.

Gct. 5-6. (Table 35)

This fog ves somevhat similer to the lest event except
that the Seff vas only about 0.02 to 0.03% (table S). The
small particle part of the spectrum shoved that the ambient
relative humidity ves only about 90X. This ves certainly the
factor vhich limited the droplet size in this fog. These
measurements vere indicative of a fog or stratus cloud
hanging just above the site as in the privious event. In
fact fog aloft vas reported for this event.

Oct. 10-11. (Figs. 34-41) (Table 6)

Supersaturated conditions occurred from 2 until 10 (fig.
40) vhen the droplet sizes vere very large (fig. 37-39). The
Ssupersaturations during this fog vere quite variable and vere




often quite high (up to 0.13%, table €). The supersaturated
periods during this event directly coincided vith periods
vhen the droplet sizes and concentrations vere highest. The
agreement betveen the droplet and nuclei spectra vas
excellent during this event (appendix). Conditions appeared
to be supersaturated most of the time; there vas very little
evidence of subsgaturated conditions during this fog. Shorter
time periods used during this event did not shov any
substantial differences in supersaturation (appendix).

Oct. 14. (Table 7)

Rather high supersaturations vere found in this fog
(table 7). Agreement betveen the tvo spectra vas usually
quite goad indicating supersaturasted conditions. Hovever
there vere occasional subsaturated conditions.

Oct. 24-25. (Figs. 42-49) (Table 8)

These last three events are distinguished from the
previous several events in that the FCN concentrations are
considerably higher (figs. 42 and 43 and table 11). The FCN
concentrations have nov increased to the values <found during
the firat tvo events in September (figs. 3-5 and 7). The
relative humidity does not go to 100% during this event.
Hovever the comparison of droplet and nucleus spectra
indicates that many of the droplets are activated (appendix).
In fact the Seff vas rather consistently 0.04% (table 8).
Although the lov end of the spectral comparisons usually
indicated subsatursted conditions there are some occasions
vhen the agreement betveen the spectra indicates
supersaturation. The high FCN concentrations produce the
high droplet concentrations in spite of the lack of humidity
(fig. 48).

Oct. 26-27. (Fig. S0-57) (Table 9)

The humidity does appear to go to 100X betveen 8 and 9
o’clock (fig. 56) wvhen the total droplet concentration
reaches 600/cm3 (fig. 52). This high concentration (fig. 350
and 51) is spparently caused by the high nucleus
concentration rather than a high supersaturation because the
Seff at this time vas about 0.04% (table 9). At that time no
subsaturation vas indicated (appendix) so the droplets vere
in a state of grovth. Earlier some Seff’s of about the same
magnitude vere measured hovever a subsaturation of iX vas
indicated by the disagreement betveen the droplet and nucleus
spectra (appendix). The haze droplet concentration (fig. 32)
prior to the superssturation vas high because of the high FCN




concentrations.

Oct. 27-28. (Fige. 358-64) <(Teble 10)

The FCN concentrations vere even higher for this event
(fige. 358 and 59). The relative humidity did not reesch 100%
) at all during this event (fig. 63). Seff vere weasured only
very briefly during this event (0.02 to 0.04X) (teble 10).
Hovever there vere alsoc no measurements cf undersaturation as
vould be noted by the droplet spectra being to the left of
the nucleus spectra (appendix). When an Seff vas measured
the droplets did not grovw much beyond their criticel sizes.
This event of all events in this project vaes truely a haze.

b The droplets reached only their equilibrium gizes at 100%
R.H., d(0O). The vigibhility resched low values ( Skm) (fig.
€4) only because cf the high nucleus concentrations. The
droplet concentrations (fig. 60) vere 80 high only because of
the high nucleus concentrations (figs. 58 and 39). The
humidity vas substantial (fig. 63).

6. Cowmparisons of fog events vith complete date sets

Table 11 presents s syntheses of the data from the
seven fog events vhich have all four types of desta--droplets,
CCN, R.H., and visibility. The considerable differences in
the FCN concentretions sre quite obvious (alsoc see figs. 3-5
and 7). In order to intercompare the haze droplet
concentrations for each date s period of similar relative
1 humidities has been chosen froms each event. Periods vhen the
P R.H. vas 95X are compared (see figs. 16, 25, 32, 40, 48, 56,
and 63). You can see that the estimate of 95X is very rough
as the humidity varied considerably vith height and tiwe.

1 Estimates of FCN concentrations vere made using figures 9,
10, 18, 19, 27, 28, 34, 35, 42, 43, %0, 51, 58, end 59.
Estimates of the total droplet concentrations vere made from
figurea 1}, 20, 29, 236, 44, 52, and 60. Linear correlstions
vere then wmade betveen the FCN concentrations and the haze
droplet concentrations at these humidities (table 12). The
total droplet concentration, 0.5 micrometers, often shoved
considerable variability probably because the humidity vas
changing and beceuse droplets vere being advected into the

Y measurement area (figs. 11, 20, 29, 36, 44, 52, end 60). The
) lover end of the droplet concentration range vhen R.H. vas
95X vas then chosen for comparisons because the higher
concentrations vere probably due to droplets vhich had been
advected into the areas and not s result of the humidity at

1 the measuring site. The correlstion betveen the FCN and the
haze droplets is extremely high (table 12). The correlation
vith the visibility is not so high. Hovever the visibility
values taken here are quite veriable and difficult to
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interpret from the figures. Nevertheless there does appesr
to be 8 correlation. Since the visibility is actually a
result of the entire droplet spectrum an integration over the
entire spectrum wvould be necessary in order to produce a
valid theoretical visibility. The results here show that the
vigibility at subsaturation is dependent on the haze droplet
concentration and the FCN concentrations.

Correlations with droplet concentrations vhen the fog vas
supersaturated are not as good (table 13). Hovever the range
of variability is not nesrly so great for these droplets or
for the nuclei vhich sre associated with thewm (higher Sc’s).
The lovest Sc FCN shov the most variability (also see figs 3-
S) and thus the droplet concentrations vhich depend on these
nuclei (the haze droplet concentrations) display the most
variebility especially for conditions of less than 100X R.H.
The concentrations of total droplets in the supersaturated
fogs do not vary over as great a range. Hovever they do vary
over & greater range than the CCN concentrations (0.4%) which
do not correlate vith any droplet concentrations. The
concentrations of larger droplets within the fogs depends on
a variety of factors including the nuclei. Other factors of
importance are the magnitude of the supersaturation snd the
duration of the supersaturation. Hovever even these factors
to some extent depend on the nuclei ss has been
dewonstrated.

7. Summary and Conclusions

Much of the vork of this contract vas expended in
compiling the data; therefore the analysis vas somevhat
limited. The results presented here although extensive and
comprehensive are by no means complete. The development of a
technique to determine the level of supersaturation and
subsaturstion vithin s fog is quite important for further
snalysis of this project and for future investigations. The
discovery of zones of substantial subsaturation vithin the
fog is quite important for fog physics and for visibility
considerations. This wmeans that vhen subsaturated the haze
droplets play & less significant role in electromagnetic
propagation. Hovever in supersaturated conditions these
small droplets must be considered in visibility reduction.

The second major finding from this effort concerns the
conditions at the onset of the fog. The contrast betveen the
fog of Oct. 2-3 and the others is guite apparent in the
concentration of the smallest droplets. In all of the other
fog events the concentration of all droplets (>0.3
micrometers) shovs & gradual increase 8s the relative
humidity incressed tovard 100%. Hovever this one event is
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chareacterized by the most sudden increase in the
concentration of droplets of all sizes including the smallest
droplets. This vas apparently because of the lack of fog
condensation nucleli. FCN concentrstions vere the lovest for
this event. There wvas no contrast in the relative humidity
betveen this event and others hence the contrast betveen the
droplet distributions is exclusively due to the aercsol.
This shows that the aerosocl as measured by the CCN-FCN
counters can be used to predict the droplet distributions in
subsaturated conditions. Thus the CCN-FCN spectra can be
used to predict the visibility in subsaturated conditions.
It is noticably higher in the conditions vhere the CCN-FCN
concentrations are lover. Othervise there vas not too much
contrast in the concentration of FCN between fog events.
Therefore Albany did not appear to be the best location to
observe microphysicsl contrasts. Nevertheless the one event
of Oct. 2-3 displayed such s contrast wvith the other fogs
that the data is quite vorthwhile from this point of view.
It is also interesting that since the contrast in CCN
concentrations vas not great for even this event the results
confirm that FCN and not CCN exert exclusive influence on fog
and haze droplet concentrations.

The crude estimates of droplet growth vere quite good.
These should nov be expanded upon by using more exact
equations wvhich among other factors include the effect of the
nuclei on droplet growth. These efforts should be combined
vith the meteorological data--temperature and wind so that
grovth for specific parcels of air can be realistically
calculated and compared vith the droplet measurements. The
fact that super/subsaturation levels can be measured sllowvs
this to be done for a large number of cases in a variety of
conditions of super and subsaturation. This will yield a
much greater understanding of fog physics and hov the
supersaturations and subsaturations are generated. An
important observation which needs further analysis vhich has
not yet been possible is the bimodal droplet distribution
(tvo modes beyond dc) vhich vas often observed (see
appendix). Most of the time there vas another
supersaturation (below Seff) wvhich seems tc be related to the
larger droplets (see appendix). This needs further
exploration because it may be more important then the Seff
vhich has been measured. The relationship with humidity and
visibility needs to be done in more detail. This report has
suggested that important relstionships exist. A complete
calculation of visibility needs to be made from the droplet
distributions. The potential visibility based upon the
nuclei distributions should also be calculated. This vould
allov many velid comparisons betveen predicted visibility and
actual measured visibility. The predictions should also be
extended to earlier times vith respect to the fog events.

Quite often the nuclei specrum did not extend to lovw




enough supersaturations to intersect vith the droplet
distributions. This is especially true for the biwmodal
distributions described above. This limitation has made it
impossible to determine the level of supersaturstion vhen it
vas very low (< 0.02%). Thie vas quite often the case as can
be seen from the appendix. In such cases it is impossible to
even tell vhether the fog vas supersatursted at all. Hence
it would be desirable to extend the nuclei distributions to
lover Sc’'s (larger sizes).

Since the technigque to determine subsaturation concerns
the small end of the droplet spectrum it is apparent that an
extension of these measurements to lover gizes wvould be
valuable. This would allov more accuracy and an extension of
the range of measurenments. It wvould be good to be able to
measure such small droplets and nuclei that the indicated
subsaturation wvould be identical over a range of sizes. This
should be posaible if the nuclei and droplet spectra vere
extended to smaller sizes. This vould ellov a much higher
level of certainty in estimating the subsaturation.
Fortunately instruments are nov available to nake such
measurements. A more detailed CCN-FCN spectrum would be
desirsble. A faster time response vould be valuable to
determine if the aerosol is as homogenecusly distributed as
it appears from these wmeasurements. Interstitial
neasurements (Hudson and Rogers, 1986) over short time
intervals wvould be valuable in making direct essociations
betveen nuclei and droplet spectras.

Further asnalysis is needed to deterwine 1f the nuclei
concentration indeed has an effect on the fog supersaturation
as is indiceted in this preliminary analysis. Further vork
is needed to produce s madel of the potential visibility
impact of the measured FCN spectra under supersaturated
conditions.
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start
Time

06:30

06:40

07:10
07:20

Sept. 30,

N/cm3
14
26

20
20

Table 1

1982

Seff

0. 028

0.033

0.031
0.028




start
Time

01:20
02:10

02:50
03:00

04:20
04:30

03:10
05:20

05:50
06:00
06:10

06:40

{ Q7:00
i 07:10

07:30

07:30
08:00
0&:10
08:20

Mt.

N/cm3

60

70

80
70

40
45

93
30

100
43
a0
20

15
13

23
43
20

13
18

Table

1,

2

1982

Sct(¥%)
0. 029
0.037

0.039
0.033

0.031
0. 037

Q.037
0.028

0.037
0. 028
0. 037
0.024

0.020
0.023

0. 028
0.033
0. 028

0. 028
0.028
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start
Time

01:30
01:40
01:350
02:00
02:10
02:20
02:30
02:40
02:30
03:00
03:10
03:20

04:30

05:00
05:10
05:20
05:30
05:40
05:50
06:00
06:10
06:20
06:30
06:40
06:50
Q7:00
07:10
07:20
Q07:30
07:40
07:%0
08:00
08:10
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Oct. 3. 1982

N/cm3 Sc(X)
22 0. 037
82 0. 067
S1 0. 054
71 0. 061
70 0. 036
60 0. 047
SO 0. 040
S0 0.047
80 0. 032
S0 0. 044 F
60 0. 056

180 0.110
60 0. 064 .

210 0.120 )
72 0.067

120 0.093

130 0.083

140 0. 083

120 0. 078
90 0. 067
68 0. 064
76 0. 067
90 0.070

100 0. 064
70 0. 036

100 0. 067

110 0. 070
90 0. 070
80 0.070
70 0.070
S0 0. 044
So 0.035

Table 3
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v

start
Tiwme

02:20
02:30

Q03:20

04:30
04:40
04:50
05:00
05:10
05:20
05:30
05:40
05:50
06:00
06:10
06:20
06:30
06:40
06:30
07:00
07:10
07:20
07:30

Oct. 35, 1982

N/cm3

17
12%
as
55
52
52
110
52
52
70
54
‘%59
110
51
57
70
55
40

Table 4

Sc(X)

0. 038
0.033

0.033

0. 038
0.100
0.093
0.070
0. 067
0. 067
0. 093
0.070
0. 070
0.078
0. 064
0.074
0.087
0.078
0.078
0. 078
0. 070
0. 056
0.03S
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Oct. S-6, 1982

start

Time N/cm3 Sc(%)
21:00 130 0.038
21:10 45 0. 033
21:20 20 0.026
21:30 20 0. 028
21:40 20 0.02%
21:50 20 0. 023
22:00 20 0. 021
22:10 20 0.023
22:20 20 0.019
22:30 19 a.020
22:40 19 0.019
22:50 19 0.018
23:00 20 0. 020
23:10 40 0.029
23:20 45 0. 034
23:30 20 0. 020
23:40 27 0. 030
23:30 135 0. 027
01:20 38 0.035
01:30 40 0. 0338
03:40 22 0. 020

Table S
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start
Time

01:10
01:20
01:30
01:40
01:50
02:00
02:10
02:20
02:30
02:40
02:30
03:00
03:10
03:20
03:30
03:40
03:50
04:00
04:10
04:20
04:30
04:40
04:50
05:00
05:10
05:20
05: 30
035:40
05:30
06:00

N(cm/

37

48
15
125
52
34
80
65
12
90
190
160
215
38
70
27

25
S3
11

70
28
32
22
37

Table

Oct.

3)

6

11,

1982

Sct%)

0.042

0. 041
0. 028
0.078
0.044
0. 038
0. 064
0. 064
0.033
0.093
0.130
0.120
0.130
0. 047
0.070
0. 038
0.023
0. 040
0. 056
0.035

0. 040
0.047
0.037
0. 037
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Oct. 14, 1982

start

Time N/cm3 Sc(%)
01:40 350 0.160
01:50 200 0. 082
02:10 42 0.033
02:40 62 0. 033
02:50 130 0. 056
03:00 215 0.130
03:10 85 0. 061
03:20 71 0.037
03:30 170 0.074
03:40 a9s 0. 064
03:30 180 0.078
04:00 180 0. 082
04:10 35 0. 064
04:20 125 0.082
04:30 140 0.120
04:40 115 0. 082
04:50

05:00 170 0.120
05310 160 0. 082
05:20 190 0.130
05:30 130 0.110
03:40 90 0. 078
05:350 78 0. 064
06:00 140 0. 080
06:10 160 0.110
06:20 43 0. 030
06130 73 0. 061
06:40 27 0. 040 :
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start
Time

01:10

05:00
05:10

06:20
06:30
06:40
06:50
07:00
07:10
07:20
07:30

Oct. 25,

N/cm3d

16

50
S0

11
30
45
125
130
S4
a0
70

Table 8

1982

Sc(%)

0. 035

0. 038
0.047

0.031
0.035
0. 036
0. 044
0. 044
0. 037
0. 038
0. 035
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start
Time

06:40
06:50
07:10

07:30

07:350
08:00
08:10
08:20
08:30

MNIPN

Oct. 27, 1982

N/em3

140
60
11

39
60
140

as
33

Table 9
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Sc(%)

0. 047
0. 036
0.033

0.03S

0.036
0. 047
0.038
0.035
0. 020
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start
Time

01:10
02:00

03:00
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Oct. 28, 1982
N/cm3

Ool

Table 10

Sc(X)
0.038
0. 034

0. 044
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Comparison of those fog events vith complete data

Only for times vhen the R.H. vas 93%

concentrestions for Sc’s in X%

Date Time .02 .03 .04 .12 .40 drop(>0.3Smm) Vis(km) (1/vV)i/2
Sept. 30 20-23 20 335 80 100 900 20-100 5-15 0.32
Oct. 2 22-01 1 3 20 110 @800 1. 35-55 0.15
Oct. 4 01-03 2 4 35 150 900 2-100 5-30 0. 24
Oct. 10 21-23 3 5 40 160 - 3-100 5-50 0.19
Oct. 24 04-08 3 8 80 400 - 10-500 0-10 0. 45
Oct. 26 02-0% a 12 100 S00 - 10- 40 5-25 0. 26
Oct. 27 21-08 11 30 110 600 - 20-200 3-10 0. 39
Table 11
27
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Correlations betveen FCN and haze droplets/Visibility

95% R.H. from table 11

- - -

¢ FCN(y) other(x) No.cases Yy intercept slope cor. coef. conf. level
Se
0. 02% drop(>0.5) 7 2.2 1.0 0. 88 2%
0. 03% drop(>0.5) 7 1.2 0. 38 0.93 0.5%
0. 02% (1/V)172 7 24 0.57 0. 36 267%
0.03% t1/V)1/s2 7 22 0.41 0.50 20%
Table 12
!
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Correlations betveen CCN-FCN concentrations and droplets during
supersaturated conditions

CCN Drops No. cases Yy intercep% slope cor.coef. conf. level
-FCN min
Sc size

0.4 0.5 11 251 5.1 Q.59 4%
0.12 0.5 11 223 0. 30 0.7% 1%
.4 2.0 11 217 -2.9 -0. 46
0.12 2.0 11 204 -0.1 -0. 34
Table 13 -
p
)
I
)
]
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Appendilx

to report Effects of CCN-FCN Spectra on Droplet Spectra
in the Albany Fog Project

by James G. Hudson

The following figuree are similar to figures 1 and 2 of the
text. They display simultaneous droplet and nuclei spectra. The
two nuclei spectrs represent the s«3uilibrum diameter of the droplets
at 100% R.H. (left curve’) and the critical diameter of the
nuclei. These tvo curves are parallel and differ from each other
in size by the factor 1.73. The other curve is the cumulative
droplet spectra measured by a PNS probe. When the droplet curve
intersects the critical dismeter curve an effective
supersaturation can be calculated. When the droplet curve is to
the left of the critical curve the fog is probably not
supersaturated. when the droplet curve ie to the left of both
nuclel curves the fog is esubsaturated. When the small size
portiasn of the droplet curve 18 to the left of both nuclei curves
an 1nstantaneous subeaturstion is i1ndicated. This can also be

cea.culated (see text). Meny more such curvee vere produced from
*m"e Jdata but these are representative ones from the ten fog
events. They dispiasy all of the possibilities in terms of

“".miditv .evels.




D-A179 7276 EFFECTS OF C(.‘I-FCI (CLOUD CONDENSRTIOI NUCLEI-FOO ] o
SATION NUCLEI> SP.. (U> NEVADA UNIV st DESERT
H INST -?1 G HUDSON 83 MAR 87 AR0-22342 %-OS




.
e

-

-

L S A}

. A

[FFEE

EEEE

EEFE] uunuu...m

2l =

e——

i

h

I

125

|

M

R L2 P

VD4

(¢
.

[
5

DY

- .
Pl

A SR TR

I.\

. e

-
[ 48

)

.
NN

P

alad

.y
ur

P A

*, o,
l.\l

A

.-".‘v

Lo

" ,'t hd ‘v‘

-



WY

-V

|

1'e I

(1) € W/N

01

881

0001

L]

T T T TII LR LR RALLLY

LARA A

4L LLlLL 4 11 111l

| LR LALLLL

1

LA Ll

T

]

rrreimm

i L a4

LILELRALAAL

[THRE .

L L 1 lill

LIJLIII A1

8¢ '1d3S 8% 96-0¢. %8

vaL3ds NJY "N

L4

LALLM

ARSI AR

v

oy o a Ca® AT € «
m;f&?‘?‘?‘hﬁhhﬁ

NG

} P

S

‘aaa

oo e

o
A

S AN

L4

L

LENLGIG

.
LSy

bel il



(a) € KN
{ I's 1 ol 8ot 8001

’ i T T, rrrrrmam R ERRLL R N R AR

ﬁ I

€=V
[TITINE

o,
=
[ ]
]

A

Vid o / ]

-

. -

...\.\. o

-

01 3

- -

p -

-

p -y

- p -
B p -
8“ " 1 b L1t | ] 1 1t 1 1 L 1L1itl 1 L alull 1 1 1 P—»—l

B LS 0G:98-86i90

L S e e

Y1034 NDI "N

ol

W P LA T

AN N

K L

\J'u"

9 .o. v

p
Ll

r

AR QO e S ALl

L)



-V

(1) £ KN
e'e T'8 I 07 01 L.

q.o ™r T T T T T T T T T TTT

-

-l

\\\\\ -

-

\\\ - =

.— -
(NIN i
b1d -
-

3

] 3
-

-

-

[

-

8.— . Lol bt i e il TSN NN

8¢ '1diS 82..0-01..0 WeL3ds NI “NM)

R AR TR e e 8 el e e e S ¥, W, Ve - 3 LI Ve a . . e - - v -

ey

~pp?
! A

PR IO N
»

Ay -‘-

Ll
-

L 2"

W v



S-v

(6) € WI/N

100 '8 | ol 81 8001

—..o T T T T T Tt rrrrmm | B
y g

I \x\s\A““
(NINT /

Vi
]|
sd ; NI N || Lol 1 RN NN YN

8¢ '1d3§ @¢..0-8¢..8 viL0adS NDY "N




9-v

10'e I'e I

(0) £
81

NN
881

YTV Y Y B

0081

'8 =TT T T T T

LLRAR BRI

LR AL

sﬁ . oL LU L L Ll

1

R ELLLRLAL

JoJd LLLilld

A LA il

LI

L 1 111l

1 TR

TT e

1'100 02.18-81.18

YE103dS NOO NI




3

b Al 2o ot ah oo Afe gt AS. 4oa fro a o gl gt £l g

L=V

e'e

I'0 I

(€) £ WN
o7 001

0001

e

T 7T 11T DN N A

LB ARLL

Ll 1l 11011l 1L L 111t}

]

Ll Lilill

RERBLEBRRLLL

Ll Ll lldtl

L

Z

d

LI

Ll 1141l

) |

Add A )

881

T°'100 0¢.10-62.10

veIoads NDD WM

'f'd"-"('l-f'-’

LN I IS R RN

o

A TN VLTS P e IS

-, |
R S Al

.

'l",t . - -“ ¢~_t 0“.



() £ W/N
1o'e I'0 I 01 881 0081

ﬁ..ﬁ T T rirnn LR LR RRALE LI ALLL e rrrm LR RAL

i \\ ;

I \-\ll\llll\.\l \\\ =

(NN p .1\|1uv»xwx\\\ -

Vid \\.\lll.\ ]

\ -

N =

.d A 5
R

a/: -

oo.— ! Lt 4ol Lol L Ll L LI LLL L1 11

1°00  0c.76-8p.70 va123d§ NJD "N




e

I'e

I

(4() € RIN
01 b1 0081

o

T TTTIIT B e R B RED T T TTInT T T T 1TT B B B g
.
" \u
- \\\m
e L
- \ e -
\ \ -
r
-
||hlll1-1- -
[
-
=
-
-y
-
-
Ll 1) L Lo L L 1L SR 1 1 11111

o7 =

T'100 082:20-81:20

va103d§ NJ) ‘NI

& W W W

E WY Wy

LA B A e S
e -

AR A S St amm

AR

b

NA LN




—~—w v w W .

02

|
|

98 0CT. |

46-02

CUN. CCN SPECTRA

Aldil 1

TP T

1ARARE '1 | pEa— 2 2 2 B B I I ] WITT T oy

- .

| -

’— —

- .

- J -

— S

- -

[ -

: 3

— 3

- ?—.

- -

i ’

- -

- ]

E 1=

- -

p— -y

. .

- -

i NN =

- NN =

. NN S

: A i3
-—t

N/CH 3 OD)

‘-

o, -
vy u P_‘ a2’ .L'.A.‘.L\A_‘.L.‘_A_.A_ r

.ﬂ_‘f ‘.r}‘.f\.r\.r

«



Q o—
= 3
rrnﬂT—!——!rrrrrr—r‘! LIARAD D B man iy
[ -
P— ——
- -
L |
-: g—..
— .
[ &
[ —
= =y
= | -
mL‘ H =
D - :}
[] -
[~ - J = -
us -
-- = =] o
€3
[~
- -
- -
- -t
o
— '1 F—
— - o
- - ™
- J
- - o=l YD
<=
= =
2 NN 1 =
[ - WY
< -
= I -
= - -
L I \ .
aE
= I jz
[ 3
p— \ -
— m
L —
: $
P
L |

R \._-...._'. o .".'-- - T T AT AT N T e et e T T At
A A I TN A R AT IS AT AT AT AN 2o R e v D0 2 2 H



e

T'e

I
(NIN
Vi

o1

8ot

T'e I

(1) ¢
01

W
gel

MLARABL LA

BLELLBLELLLAL o rrrrreemn

LA RLL

LARR LA

L L Ll J L L1111l

1

L1 1. il

LU ALRRLL

L4 L 1llli]

!

1

LI

Ll i lll

Alidl 1)

T'100 @8%:b0-08¢.h0

Ya103dS NDD "N

[ 17 WOl

RO YA

e w o
9 O x*

\.- ™ -.-..- )

-..'.'- -

B o o o AR Ll

A ) By




[~ -] o
= A a’;

YT T T T T T T WIITTT 7 % =

i J

= -

= —

= -
ﬁ.—

- i"ﬁ
= I 13D
>
p—9

- =
[~ -]

o r -
- | -
*E ':iJ
[~ - N =
-y -
[~ -]

-

B -

— -

i

e -1 F—1

= =t ey

- - —~—

- Ja
<
— =
> L - .
: =
o | e B
- -
> -
> L -
= E =
= =
| -

- \ e

! i

T

r— a—

: iﬁ

P

iIAkdt ) 1 Mmirdidrli ) 1} ALkhd kR LM ]

M LA LA

o ae o om .

.. e N, '-'-\I\'—\' -’-..r.._\. v, "’5{ -_ ~.\f$f_'f.f\(" 'f'('J\’\.", ..‘. “f.(‘( "..- -~ '. '. . .. "t et e ‘. oo f ....;;‘.*

“» 2™



28 0CT. 1

18-86

06

CUM. CCN SPECTRA

P
= 3= aq_

AR R ) LI 1222 Sun aun Eum 12 2 ) B B N0 B R P

= -

}- -

F —

F -

- 3 -

= J=

— -1

- .

F -—

— -

F -——

- -

- q L]

- -

= -

— 1 -

- 1 =

= - o~

- - LS

- pu - -]

— et
=
>

- - S,
=

o _

= 3

= 18

= \ ] oy

. NS -

— 7

}— -

—

100

Lol e - A

.. -

- -




ST-v

I

(1) ¢
0]

W
001

L i L LllLliil

1

A

rrrrvemn

Ll Ll lllll

LR LLL

L Ll ild

L ERRAL

L4 L1111l

LI

A1 1 111}4

801

T°'10 @7:.8-01.L0

vi103ds KD "KM

A S I SR AR . S




(1) € N/N
. T'0 I 07 881 0081

c I R B I A rrryrrnnm T rrrrrm LR ALL LIILILIA

91-v

I \\V\\\

]

A

LALR)

sﬁ Lol L i L il Lol 1.t i1l AL L Ll

T°'10 @p:L08-0¢:L0 vi1oads KDY "W

e

LI Jegr R

]

Y




VR P U TR YO Ve

{1-v

|

(1) € WON
07

I'e I 8ol 0001

LR LA L LELLBLLRLLLE T rrreem LR LLL T T VvItr

A

Mmidi it 1

A

Ah A}

L4 1 Llilll el L L LLLL L Jd 4 1111l ol L Ll LLLL 1L L 1111

T'100 0G..0-8b:L0 va13ds NDD WM




"o

TR AN,
o A

' b IR I I N )
L{A{A.':‘h{A'..!-

(€€) € W/N
‘0 I'e I .0l 001 0081

. rrvarrm R AR EERLLE L RALLL L ERRLLL

LRI IY

SV VR P ATUUUPEN JEURY

DR
4,

b-' » "
4%alal

AV NS
A

81-v

TS P

1

Mmikkil |

) |

ARA R}

L1 1 LiLiill J 1 L1 llill Lt 1 1 11lll LA Ll llllL Il L1111

T'100 68.80-66..8 Wi103d§ NDD "Nl

8or




(€) € W/N
‘0 1’0 I 01 1 0001

. o e B R M AR I e B AR LU T Ty T T rTirn T 1Trrr

ARRDED D )

-
]

LARA LB ]
AAR DD

s,— L L L bt 1 kil [ BRIl N EEREiE 11441l

€ '100 0G.78-8p: 10 va12ads N)) "N

DR R R I P e S S
SO 2C O AR AT N ¢

A
AL

»
Y

PN AN N N

-
Al

3



0zZ-v

L)

I'0 I

(1)

01

¢ N

01

TTTTTTT T T T T T T T T TTTTH T™TTTTTIT
-
-
< N -
. -
A -
-y
M

"‘ —
-
i \\l N
- -
o -
p -y
=] -
- -
= =
- -
- -
p -
-] -
- -
- -

-

NN NS N L1l Ll LUl s

0001

€ '1J0 06.26-05. 10

R e A el AR

vgL03dS NDD 'N

¥

AAIALS

Bl B Al S S &

*'” MO RS \“\f\"\fx’-sfsrsq ~‘-\'\’ TR f\t"\-’\-‘\f.'c'\l \l \1’ “-".t‘. -'\1‘\-’




’

.
P

A De

SRR

VoA

« v\
‘aalr A

.y
.

(4) £ W/N
10'0 1'0 ] 01 ! 0081

,—.. LR ELLALAL LR LA AALLE T 1T 7TT11 RS NEARRLIL T T TTI1

R A ALY
eatea

& -

|
) |
l\{.‘I.

AT

12-v
L]

—3ITT ¥V
——
it il

AN

—
=
P
=

1

-
([ yd ey .
=3
-
o
-
o
8.— SN N W E Rt SR Lo bl

€10 8G.20-0%.20

A P A .

VELDI4S MDD "N

PPN vy PP Sy




(1) € N/N
I'e I U 1 081

LR LLELRRLL LIRLULRRLLLE LR RLL LB RRRLL LI

¥
I's
g W /
_
i

Ve
s

LIARA DA

——

T

LA B

8.— Ll L L 1 bLtint bl 11 Ll 11 1 Ll

¢ 100 00.ce-8G. 20 VL34S NDD “NM)




+, ¢ 1 A 3

£T-v

(4() £ W
1'0 I 07 801 0081

rorryrem LR ALLE | R B AL v verreny LILLILAI

C o]
== L ]
[ ] ol
b - 1.
) ] l WITT YT ¥ Y
——

it Ve
d
p- \_\ll
p
- .\1\
01 F
j -
- L
- -
p -
- p-
8.— NS U e e L Ll RGN NE i

€ '1J0 O1.98-00.18 va103dS ND) "N

- -m aa . s — -

;. “~ \- "

L N N N e

PR

S e
L

LA " Y

LIPS VS PR AN IR Y

(s

[ RTY TS IR PR

‘.'




9L~V

|

(1) € W/N
I'e I 01 881 0081

L LR RARAL ] | ARLLE T vrremm L LR RAL 1 | LI
=]
-
=
_J
- “
p \
.
- \\\.\
\l‘ \
=
b
_
_
o
p
-
po {1 L1idiL | 1 4 1idiil | 1 4 1 14)]l 11 L4441l el L L LI

€ '100 02.00-07:0 VL34S ND) "N

_-f~( ‘f ‘f.'{ f\f.'

LRGN eSS

f(f




o ats il of

it a\d _aty aS{

Lath alib aie ot

9 il 80 Aad hest fos e aibod Sos daf AP et Sl Sl £ A0

cT-v

10'0

e

ge1

T'0 1

(4€) £ KN

01 881 0081

~TT"TTTTI ™TTTrm T T T 1. T™T"TTTT

- -
pn -
p -
- -
- R -
3 ~ =
< \\\\ =
* 'llll"k\-\\\ -

o '\
- oy
" \\“...\sl -
- -
- -~ \..\. pe
o -
- I
p -
p -
d -
- -
-
NI S B E Nt [ RN Lol [Nt

¢ 'O 8b.pe-at. bl

B, ~ 2 8 2 A S8 ‘28 2 A Sede

YEIDA4s KDY NI

PN~ - W W T NE S oY Tww e v s

e S A A B Leda ke




8e1

I'e I

(a€) £ W

o1 8a1 0081

R ERLAL 1R SR R ARLL F T 1T 1oy R LB ERARL T T It
-

C_

\ -

. -

oy

-

l\-\.\..\\\ ]

\\l .\ o

-l

” -

~ =

-y

—

-

ol -
-

-

-y

-y

-

L4 L bt 1 1 4 1ididl [ BRI P L L P41t

{
NN NN, i
Lt ata%.n

10'0
1'0
a d
(NI
]
. B
b

€ '100 81.58-8a.c0

vi103ds ND "N

LIS
e vatar

-\ .\ l\ \‘ l\ \.‘0
T TR

AT W

~a -'_\"\-.\*\

Sttt
-

.

=

ALY

N,

A

TR

N e T e e

* -- " ,



- Y - T

(1) € W/N
T'e I I 8a1 8001

ﬁ.s T rrrrnn R L T 1T T T101IT T T T Irr D B R LD

p -

p= -

. C_

> - -
[] pn -
S - \ =
TF /) -

(NINT T~ .
Vidr -~ )
p » -

p -

-

3 B

b, -y

b -y

1 -

- b

o1 NI N N NI NEetT Ll 4L

€ '1)0 82.68-87.0 vgL3ds NOO WM




8C~Vv

B S ‘e o uf’ X - -

(a€) £ NN
T0'd I'e I 01 881 8001

.—-8 r T rrrnm LR EURRRLLLE L B B LR LLLE R EARLLL T T LTI

|
|

LA RLILIE B ]
Nikdi i i

AlRdR AR ) 1

Biaaes 2

[
3— . L4 bl oL L4 Loy 11 1 111}

t '1J0 071.98-09.98 bELOAdS NDD "N

~
L}

i‘.-‘ -

= T e

- aey.
- -

o"

'.’-"_-’--*-J_ -f ""J'f"{.-"'-".'.'a".-".f '-"J“J"-"
) al v B B 3 3 - - . o de N

-:' T e

WS LR PO IJ';-“‘ .r -' SR

S



62~V

S gt B R AL Bio At She fla A_a Bl A-a dta dia Aty Ao B8ia o Al Ala Ala Al Ata d- 4 Aie Aie 4 e a i d ok Ak A h 4 d b A Ak & b d sl AL Bl Aol Aok Bad SR Bl AL Aol i R Al Bl Bt - fac Aat %, %

(@) £ NN
I'e I 81 08l 001

‘0
d rorrrerrmg LR ALALLLE LI LLL LERBLERRAAL LS SRR B R A LI
I
(NI
Vil
01
ac.—_ . L4 L . lLllil bl L L L 1Ll L4 _111Llll L 1 LAl lliL ol 1 Lllll

£ 100 6€.90-62.98 vgL03ds NDD “NM)

AL hld

AMAka 2R 1 1}

AAR AR ) 1




R

ot-v

(1) & NN
0'e T'0 ] 01 8ol 0081

.—.o TTTTTI ™TTTTTI ™T T T T T 1 T 1T

Wit 1 1
BT T NI I |

SN

[ TIRENN

AddAd 1

gﬁ . Lod bty Jo 1141l Ll il Lol Ll il

£ "10 86.96-0%.90 vaL3ds NDD "KM




s —

[~ -] aB -+ -

——l o=l Sumng Sumsg o - gl

[ — F Oq

P’-rrnj—'—r——nm'n—r-f LIA AL LI I D D

- -

- -

P- -

- -

o -

- J—
— i
L
L —

- -

|~ -]
o® A -
E‘L -
- - o -
i - -
oD - -
Tl o -
o .
[~ ]

— -

k -

- -

o=
= =1 C —

r— — .A

= :cv

- = —
<=
P ™~ N -
2> L - S,
7 ] - =
[ - =
s -
= I -

2 - -

<> j

-: —
= - js
— -

P \
p— -
NN

: \ )

1

- -y

—

: =

bl 1) MWiiiat 2 1) JTOEE N I I —

R S R PR s

AL A

. S




Te-v

To'e

e

8ol

I'8 I

(1) € W/N

01 881

0001

| l MIAL AL R

RlARA R B

LI

rrrvrrrn vV T rrremm Eorrrrrmm LR LLL I

LAAR D!

L1 1 1 LL1lll J L LA 1lllLl L

NN

Ll 1l i1l L J L L Llil L

IBLRREAL

1

1222 0}

AMAlRA) 1 1

ST U N

Ll lill

€ '100 01.00-80:L0

PO S P

P

VL34S NDI "N




(@) £ N
1'0 I 07 8o1 0081

(.
‘0

£E-v
Mmith il 1

™

W W SN TN e Ty e

11411

‘D
| T T rrrn rrrrrnn T 1T T 11100 T T T TIn S |
-/
’
7
. R N e ey 11 Ll Ll L LdLtll 1Ll
£ '1)0 0£.L8-82:L0 Ya103ds NDD “NID

I
1,
I
I
I

I
(N
v
8
8o




7e-v

(@) € W
I'e I 07 081 L

LR ERALL L LR ALLLL LR LR ARLL LB BLRRALL LI

.d
(-]

LARBRER] A
Add Al

sﬁ 11 L labiiL 4 ) 11 [ EENel [N e

€ '100 0G..0-8b:L0 vgL03ds NDD “NM)

NN

LAY

RSN

RS T SV TS SO A Y
. B

S S Y ML LT L LN NG
)

2 ¢

POl S L
» "4V, 08 ¢

9 S, BN,

Y p 3]
N '.q“.o'l.c".o L, LA, LS Y -OV,I.C N



SE-v

(1) € /N
T'8 I 07 8a1 0081

L ]

T T 111 | BB T T 1111017 1T T 17711 | B |

/

LA A B!

‘q' iy \"- \'\" ';*‘*

.;fg.f' ‘.' .f-'.’.'-f.f.q AR R ATAINIIA IR ‘-“f‘f'f“*""

o« ~f~l ‘f'

-y
-y
-—
3
L1 1 4 11l]lll J 1 1 1111t} L Jd L Lllll (W R Lol 11]jd4s

¢ "100 0r1.80-08.60 vaL3ds NOY "N

’-~ .'C (\’



9¢-v

() £ KN
' I'0 1 1 ot poa1

.—.. ™ T TTTTT T T T T T T T T T TTT T TT7TH

mirnai A 1

s sl ¥ 3

o
=
[ ]
F

1

J
Vi / )
L
-
-
0 =
-
i
-
-
8.— L L Jd L LLLill el L LA LL] L JdoJll lLLil] 4 L 1Ll Lol 1 1118

¢ '1)0 0¢.00-01.80 VL3S NOD WM




A%

(a€) € N/N
o'e I'e I 87 gel 0087

d.c BLLLLLRLLALE LILLLRLALRLLE LA LLL vy rorrrimm T T rIrn

|
|

I TE R .

LIRAARA R

e
~

=
]
Tt
™
[ |
1
j

WITT v ¥
\‘
Mild )

-
]

lhdad 4

LAARB A

LA L L LlLilL dl UL LIl L1 11111l L J L il lidl Ll 4 Lill

¢ '1J0 0¢.80-87.80 veL3ds N)D "N

8ot

— s— I R i it ORI Seicclondion e R0 2 Mo S0




o A%

gE-v

'r...,.,.,....,w

801

(4() £ KN
1'0 I 81 881

L o |

rrryrrnn T rrrvmm LLLULLLLL UL LLLAL LR R RAL

Mmikl )l

\\\
l\\. rd

AARAR DR ) )

1211

Ll L L llll] 1 L 111tll L 1 LLLlLiL 1 1 d il b A Lild

€ '100 8b.88-0¢.80 WaL3dS NDD "KM

T T AT .
LYY
S, U,

afad

e

- Rl T N,
T N
La¥asinVal

;.1:;';;."._&_;.

- ".

IR

Yo Sy



6€~-V

e

(1) £ WN
T'd I 87 881 0801

.—.c T T rlIrnn LTt T T 1L TTTIm 1 T T ITIn T rinn
"
p= L
p
- -
: 3
ITF 3
(NIN -~ -
VId \\.\\.l . -
[
-
] 3
-
J
-
-
-
oo.—_ ! L 1 1 111l Jo 1ttt Lty L4 1441l 1L L1l

G 'IJ0 02.78-61.20 va1oads N)) WM

FWFWEWSY WESESND -~ TRERFIGEY 2 VRSCLLLE "FIETWEVE Y TP ERP Y N TOwWE w we W

P W W W

e o o o



0%-v

= —

[« ] -~ -] <=3 =y

ol L] amg Guang L] - gl

=X 3 [~ -1~ -]

TTIT TV T % Ty Tt WMITT T 1T Y of'

L -

- -—

h ——

- -
s

- :—O
= 1D
>
P—9

- —f
[~ -]
= i

p— -

! - -

[~ - ] " -
bN'— -
3
o -
- =
] — -
. 8 = —
| - =
— -1 P
- - g
-l Ja
— N =t
<=
[ —] b =
-y 4 =2
=3 | | =
[ - &9
s | \ -
— - .
L - 3 .

- J» \
= =L
] L ]
[ -

P —

. -

- -

o -

: iz

Aiik 1 ) MNitdird L 1 nixaarah 2 1) j—l !




YA AP A ]

19'8 't I B 9 ™ :

'8 7T T T T T T T I T T T TTTT ™ TTTT™ p

-~y -

A
AL A

\\
\

o
b
[ ]
=

|
I P

\
\
\
\H

Adl b ]

ooq b L4 L)Ll 1 1.t 1l L1 by [ NNy 1 1111

G '1)0 0¢€.pa-82.48 Yi123ds D) WM



TH=-V

VLA

LI
s a®q
-

h. \‘.

'Y

s

o
-

Al

.t
=

-

ARV, YR

“.

(@) € WN
1e'e T'e I 01 8e1 poet

.—..o T TTTTI T T T T T T TTInr T TTTT ™ T T TTTIT

s ‘.\-.11

eI 88 ¥ 1
St e e

SR J‘ﬁ_ -

L=

<=
Snmmg Py L |
= I
122 R B R BN ]
.

L B

oo._. Ll L L1l d L4ty Lo Ll Jo 4 LAl L 1l

G '1D0  6b.be-8t.vd WHL3S MDD WM



(4() £ WO
0'e T'0 I 81 081 0081

.—.o ~=TTT7TT B o ) AR pa Bt ) RS B R RE M BB

LR RA LI

Aet ¢ Lo 41l oLl AR N R

C'ID0 06 18-BF. 10 WELO3dS NDD "N |

A A S.S A SN A Dt oall - s PP -




K VT

(1) £ NN
0'e T'e I L 8ot 0081

.—.0 T TTTTTIT ™ T TTTTN T T T T T TTTTIm ™1 TTYTI

LI !

79-V
1A AR
il 1)

1
~T N

.\1\...1\1
"

—

<= 3

Sumep pumg

1

LLRAR LI | l
.

Mirdi} 1}

- - ’
’
po L A
po - ”x
be - [
p - -ﬁ
o u -
p v
8.— - L a1 4 1illl 1 1 1 1 1404il 1 1 1 1 41lil 11 L id4alll 1 1 1 1111 X
¢

G '1)0 00.59-66. 19 vEIo3dS NDD N :

. PP . Py




.....

s (o2 e 2O S AT FF £ L . .74 A a2

SHy-v

: ge1

I'e I

(1) ¢
01

-

A TTAMR 2 4 5 4 MR e T

NN
081

0081

i vrrrven 1 | ALLE UL LA RLL L) LR RAL 1 T T 1TV

p
- =

o
- -
p \ -
p -
- [
= \ =
p -
\\\l I\ J
o -
- =
- . .11-\1.\1 -
p= -
: PP -
po -
o -
p -
- -
p -
p L
- -
-
- L4 1 111l | 1 4 41414 1 L .1 1ildl ] 1 1L iJilil | ) 1 111l

¢ 100 @1.G6-80.ca

vaL23d§ NDD "N

)

Wt LS .\-""!\' .Y \",.‘I‘

Ca) e e e L

Y

® X N

N W N

AR AP RN L

NN
A P

Al

‘ﬂ" '.
o,

AN »
l'\.-.‘... ..

M)

JUN AN,




2=V

9

(1) & NN
‘e 1'8 I 01 881 0081

ﬁ.’ oy L AL L ALLLLLE L LR LLL T rrremn

<3
=
AR AN INE 1NN BEEER AR A AR

L AR LI

oo.— L1 1 LIl U U R e e Rl 1 L il L4 11l

C'1)0 82.G8-81.59 WE103dS NDD WMD)

Y ————— =



- -

L9=-v

P——r — o

C o]

= ol

[— o

= apcap
112 R R R B l WITT T Y ¥

- v e A -~ r - A A LRI ER. s
| | (46) £ NN
0 I'0 I ) 2l oo
1 rrrrrm  LLULLLLLLE rrrrerm P rrrrm V¥V rrrrrm

L ARAR LA

L1 Lty Ll Liis

L4 1 lLLllL el L L lliil Lo Jd 1 L iilll

C'I0  G:98-80:98




U
ARG

N

() £ NN
18'e I'0 I o7 081 0081

ﬁ-o LR L LR LR RALLE v rrrrm LEERLBLERRLLL LA

ele

A

~ L.
s

WA

-
NN

CACACATN,

v

8y-v
WITVT T ¢

[ o
\.\\l

gﬁ. Lol L Ll 1 iy Lol 1 1 1LLil AT e

G '1D0 81..0-08.L8 YiI03dS NDO WD




160
16

g Guenl ol L

= 3 OO;
TX5T¢ ¢ % 112 AR B I . IR | s
.
=
—_ -
- .
- -
u
-E =
— qs.
P
[ —
- —
-~ -]
b ) -
I"L' :
e :
@ |- =
<3 -
_-: _‘d
‘N—
(- - 'b,..
) A ) |
pu— J
- -] —
— = =N s
- oy
: - L {
- J®
o J et
<X
= =
5_ - .,
(7= =
e .
> ) ..\
== r -
~ | LY -
2> L ™~ -
= E 18
=T— ——f
>
P o—
= -
- -
r— -
: 2
e ﬁ

- TR - LAPY L T PR S PRI oL IRNE U T N AT R R AL WO RV N T '-' Lo \'.-.- ., .-_--." 1.'...-.\'.-.' LV Wi W s_‘-...‘.-_' CR R W U VL L W
mt:’f. IS NI RS RTINS IE I NI PN IEN R NN IR N NN PEREPC NN NN NN NN NN




0s-v

100 I's I

(@) £ WX
01

881

.—.o LB RRLL L R AL

Wwees ¥ 1

LI I L S S B B R B A

{ UL

AMiik )

1

1ii1 11

gerT ! T O I O R W I O W U T N B N I W i SR G h;_u
C'1)0 6b:L8-8C.L0 WELDAdS NDD "N

R




16-V

(a) £ W/N
‘e I'8 I 81 gal 8081

ﬁ-c LR ALL v rrevii LR ALLLL L ERRLLL L N B B L)

s
e \..\
\

ey 1 ¥

Ocﬁ L Ll LLAllL demend L L L L L1 4 1111l 1 L Ll deedeed L L L L 49

G '1J0 8G.L0-BF.L8 YgL03dS NDD “NID




Tow a0 o

4%

T'8 I

e e

(1) € NN

il

ga1

8081

LR ELLRAL L LLLLLE

rrrvemm

L L i LUl Al L 4 1111

i

l.d

LiLLid

RELBLLERLLL

/

L L L L ildLl

L

/

nmiidd

1

dITEE]

dodi d L1d]

ger

C'I0 @2 1e-81.1¢

WHL3dS NOD "N

1]

LAy

-
‘.

T R s

A N I TR ST

-
.

AL AN N

® gl

P L '.f 0y

C PO SR

TR

ML o LM A



£g-v
[~ -] o
L - <=3 -y
L | ol Sy umeg L] -
[ — F o [~ -] -
TTVS TV ¢ ¢ T T Tt 1122 2. 00 1 B BBERL ]
r. -
- -
- -1
L -
wm ]
— F =
[ &8
| —
.- -]
el i
ol
3 ]
1 -
S - -
a b =
aguani q
<
r —
- -
— m
: —
- 3
= 3
<= \
[ -]
- _
e [
>~ \
= r \ -
> - -
2 L j
- =
x b -
— A n =
L
b— -
- hn
- .
}— -
N

Y A

N R S Tyt L LR L SRR LT S T

LIPS g
PRORR SO AN NN



pg-v

ger

T'8 I

(1) £ NN
81 881

0081

LR RARL LI LR ARLL LR ALL ) LR 1 Frryre
- 4
p= QL\
¢
p \\\ o
p lo‘ ¢ ....
o o
" \-\- h s\.. K
p N » o
p . _ \ \N K
o f/ ¢ o
| .// \\ .....
_ \\ﬁ\ ........
!l'hl\ll'\l\ o
wa®us
- \l.li. --.-
- \\\\ .-:i..!l!.!t:l..lltt.l
b i S
= t.l:.. ¢
p_ )
= —
-
p—
=
p
=1
p
h
po i 4 1 LBl J L L tiliy | ] 1t 1111] 1 1 1111t 1 1 1 111

G0 @b Te-BE T2

W14 NDD "N

R

LA N LA,

A Aty
l!Aq.

TR ATAY 4T

-

¥y,



115

) Chd— e g A _ = - PPPRERY Ve it - v B L3 > P Pt ) )

SRR, YRS L LR Chl

‘'
-
> ata

L VRN

a_ata

e
e

d ..' ‘c-
Toad a

(@) £ NN

18'd I'e I ] 881 8081 %
'8 T TTTTI =TT T T T T T T T TTTI T TTTTm 8
S

" :

.-.”J_

= W

..L

.-.A

WITT VY
2,

<=
o
[ — |
) ]
Ty

LA LI

LR AL

QO.—. [ Eees Jo L 1 11114l Ll L L Ll . 1 L L1 LLLL 11 1 tidl

C'1)0 8G.Te-Bb.T¢ YI0AdS NDD "W




L)

(@) £ W/N
T'e I 01 8ar 0081

RLARR LI

MITT T v o8

L BLLRLL ey rrrrnre LB LR LA ERLLRARLL B N R R R

/ y

LA

L1 L A lllil Al L 1111l Lo L LUl L1 Ll Ll Ll 1 L1llid4d

C'D0 O1i2E-00:22 WRLOTdS WD) NI

Y
L PR S Y

-
-

l: \-ta :- N AT T e S

2 1% 1

A

DSOS TR SRS TO SO PN T SR M IR Y ‘-’c\"r\v.if




- - > A ] - A} - -
N L CA LU AN

o,

L . A" ] - -
\.‘:m'_.&".':s f&m

(4€) € W/N
To'e I'8 I L 0ol

ﬁ.o LR RRALL LR BB ALLALLL rrrrrrn IELLEBLERRLLLE LI

A

-l
P

MR,

T
Pl

.
oz

{s-v

WEIT I Y
o

\
\\“\\

L]

sl IR 1

LI Lol L bl Lo i Lt 14

] | ¢ "0 8¢.22-8¢.2¢ tEL3dS NDD "N




8s-v

To'e

e

go1

(I€) € NN
1'0 I 81 8ot 0001

-
=
g
ax
11222 R RS NR N 1R R

LR RLLL LI LALLLLE LR LLL R ELLELERLLAL LR AL

™
N\

MAAAAL )

LI

1R AADE!

h'llll L1

Ll L 4 Lllll del i 11 1 1 11iil 1 1 LA AllL L 1 i1l

G 100 06:be-06. £ WHL3dS NDD “NID




65—V

. (€) € KN
L I's I l oI )

T rrrrm T T Irirtm T T 1Ty . rrrrrrm I EEREREEERL

LA R AL

3— AN e eeel Lo Jd it Lol L1111l

10 86.Te-8p.10 WL3dS MDD WM

Sl T T TR T A 0T T AT (T A T




(1) £ NN
o'e 1’8 I 81 881 0081

.—.O A R R B SE M R R AL T T 115 e

/

—AiaAl

s

" M
ood . LA i 11 L Jd Lliilt L4 Ll 1L 1 1lliiH
TT'100 68.208-66. 10 YE1DALS NOD NI

o - il had b =S = _—— -

« .P‘. "

O

»

TR AT AT $\(\.¢-\

A
»

S TN A A T

AR SRR L

Nt

\-.." .t . .

A,

'r,*v ARAT LT PP EN



| (6) & KN
80 '8 ! 01 081 a1
* .]]J..:I_ﬂﬂ.q:: ﬂaAﬁ_::J.-qllﬂ: qﬂT.g

1

/

19-v

MARR AR 4 ) NEITH S

Baaaas 2

Qoﬁ 1 L 1L L L bt Lol LLlu 111 dll

11100 0r1.8-00.20 WEL)A4S KDD ‘NI




T9-v

(06) € NN

o'e 1'0 I 01 801 081
T'0 B | N S R ) N Bt B 1 1 BN B

I
(NIN .
Vi .
o E
8.— . Lol a1l Ll BN EItY 1 _Ft..r_.w.

100 82.28-87.20 vE1AdS N NI




£9-v

To'e 1'0 I

(€) £ WA
01 801 ool

.—.o‘ Trrrramn T it 3 rTIItr o rrrmm |

W |

s.— ! [N EENi I ENE| ]

1.1 1 )1ll] (e AR 1 1 1 1111

T '10  8¢.26-02. 28

veL3ds ND) “NID

W,

WG5E

e

3

LA

Y308

-._-..-‘.-’- -.-‘,-::-:-..- .

N AN

Mo

AT RCATAVS PP T

"vl"'f -

W
s

HESL '."\‘!'l'. AN



100

10
A
L)
|

g Pund ol = qgunsl)

TITTT T T Uiy v 1 P’
- B
|
S )
e F -
| - H
P—9
=
- -]
=
o
g =
. -
EE ol
o>
[~ -
"
. =
u b~
: >
- D
- ol VS
<= ‘
{ ] 5
<> - e,
(- =
tma |
e _
e |
SC N
2 L -
= E EE
=13 1=
o -
- =
- .
"
-
’- M!
RAAAAL 1 ) B VITE N s ]




Y L) ¥ U a%a o,

S9-v

L o |
-ﬁ
- 1. ]

L1220 B B 2 pun mmmmn 1 L B B BND B B |

8ol

T'8 I

(1) €
81

N
a1

-

S ERLLLE B N R L

rrrrrem

-]

L LRALL

.

LA LI

LJd L L tiill dol A 11111l

]

LA Ll

1 1 41 illLL

)

.

LB

Ll

11100 0¢.0-82.c0

veLads N3O "W

. .-
e e

A

e

-
* o’

A S
'y e fa

"-"-.
ala®ut

.. ¢

SRR
atNa"alafal

e T A o,

8T T e T,

LR AT Y I N 2 T R 2P R T B |
L] d LT e .
L A S S T At . .

e, ",
L e ]
.4V,

B NN



G VLY L g b L1 (Y ] * - - * ‘ i ' " J 3 1. gt 2 i [ t S Ly . g%

99-v

o,

= = == - .
C—F [~ -] 1
L IR AR B ) ) | P-

4

-

L ] -

L ] :

- g2
) -1 <D
[ ]

[ — ]
= ﬂ
= 4

[ -
|~ -

-1 b

0

T Jrrrrr 1 TITTT T 11 3 10 I N I A NN | B I O N I N 1
]

T .|

N/CH 3 (D)

iitl

109

CUN. CCN SPECTRA

L

|

ARR AR & 1 MRk AR ) 1 MAiddal 1 1

! ‘
B

.

L ] .
J

"
\]
- Y

AL L AE AN AT I ATV SSL I I TS TULTS i PR T B e DU T FRTO N O IS TR TS IS Wy N W e
, B A N N A N N N A T D AT




I'e

I

(1) £ W/N
o1

0ol

. '.;“n:j

P
-

S
™

RN AT NN NI I IS
PP VIR IR IS PV NS

LOLLLALLA L)

L9-v

Ll 1 LlLlliL

]

LB AALLE

Ll lllll

LRI RALLL

]

Lillll

L BLRLRLL

-

e

LTS I
Lar oty s

P

ANOPOIVITIU PRV U S 0§ S

N

mmmw

1
.‘ h‘V‘-
;

.-.'-- el

FIVI R A

1
A AR ARy

1 1 1 1i1li

|

_
g
w

110 Bb.b8-0¢:bo

.

A e o R I

. Bt B

veL3dS ND) "KM

Al bkl SRR %S nlaa ] SR

pary Pata™n 2 B S Saden el P




=
L]

10
DIA
LY

LIR AR LI

TN .

0.1

|

e 0CT. 1l

a8-83

84
BTTYrr 1.1 mrrrrrroT mrrre T v mrrrr T v r mrrrvy v 1
it 11 1 TN
N/CH 3 OD)

L

]

il d g

100

CUM. CCN SPECTBA

1

11 1

1090

N S W e 3 RN S SR N T ~» e W W e e e T g T S ST AN LT e e s
VPN 8, MR P WAL I RN AT N AN BN O PO MR N, NN St et

W T A e e e "y
PN AL 20020,

20 WAl Bl

L




69-V

8ol

T'e

I

(1) £ W/N

01

8ol

0801

RIAAABL D!

BLEELLALALLL

ed b L1l

I

|

LIRS

Ll il tlllil

LA LLLE

|

LAl Llill

LU RRLLL

Ll Ll lldll

IR RERL

do ol Lill

AAddal 2 1 i il

AldRd 1

M0 81.60-84.58

vgL03ds NDD WD

Yo ) -,

- - mgsrgty P 4

RO

.«
eVt
e

-

"F.'-h = '.-.‘

PSP AT .- at Tt et
VA A S R S O

-

AR

TN

-



[~ -] S '
[~ -] - ] <=3 -l )
o ol Smng g L ] Ly
C — P - [~ 1. ]
WITY T T T 1 P
- -
b_ -
— - \
-
s 3
= = ey
i -1

T
|

30 0CT, 1

28-83
AR E A

IO

> .
<" .
- —
N '
i 4 '
S—
B 41 = '
e - ~ iy
- "‘ —~— !
- %O
ag
[ ] 5
> - N,
=3 | -
e
e - -
S 3
- -
> ]
= E 1%
<>
- \ - »
| - '
| s .
- - i
- 4
- ]
BEaanas 2 ) ]

PP P o f. A A SRR NNy
! vy N G & A T ) O A e A T Y S A



(1) £ RN
1o'e I'e I 81 01 L]

ﬂo ™TTTTTT | B s 1 N S 3 A Nt B SR LB AL T

1L-V
\

Mmipniia 1 2

100 ) )

Oou : L4 Ll 11t NN 11 bk L1 1 Lild

1T'10  06.58-8%.60 vgLads ND) "N




(1) £ W/N
ﬂu.c T'0 I 01 001 0801

T T i rrrrime v rrrirm T rrrim LI

LAL LB

ﬁ.ulu A0 M 2o

Su [ EEE IR N N e NEiT £ b L il 1 1 111

T '10 0r1.9-00. 90 Va103ds DD "N

PRSP




0T, 11

20-83:30

J

CUN, CCN SPECTRA

ORITRON

o
> - <x —
) L | Sumg Pumg i e |
=n 3 [~ -] ]
\AALRR | | [ p— 1 2 R R R A TN R L B B R R TR R B | .f'
- .
= —
- N
= -
C 43
= 1<
L_ -
— -1
- -
L -
L__ —
= ’ 3
1
- —
L -
B H .
- \ ]
r_ —
— -
- I3
- - -t
= -
}— -
r_ -—
- -
L —
= 18
p— —ﬁ
LR N
- ~. -
C .
- :
- -
= 33
AidE 2 12 [TEBU D I T | Mmitddi 1 1 ol

N/CN 3 (D)




2L-V

U o)
& = == _ —
C— OO;
AR AN Bl 1222 B N B e LR R AN I NN N 1o
= -
- -
- 3
.—‘E
gl :
[ q—i
- L. - -
- =
[
P— ] .
| -
u
- -t
st n
o [ -
wpund - :
- - - =g
o n
[ -
-
-
- -
_—
- - - —
o - -y
- - L
- L\\\\ ac
c— ond €V
 —] - =
- 1 =2
g:!‘ =
e \ -
o r -
> - -
L35 By -
- -
= -
= I '.\ '\ :j§
L
- = -
- .
- -
e -
- e
Libhtk )12 Mmiatild L 1 ITEUN D S I | ]

o - LPL TR op e - -~ e Rt M R MR RS m - EP o PR A W e e P
G0 D G T B K e 1 7, T, U 4 5 G R g G R A L A, T o S L A A S0 5 LN IR LW SRR NS |



SL-v
c " )
ap o L -+ = =]
o4 o Smmg ey L - guuf
' — T (- -]~ ]
LAALEE NI B 0 L) JNn B B R DR B B BEn mam =
. 4
= -
- ]
—‘E
L] :
-E E R
G H -1 OB
L
[ — |
- -
[~
[~ N o -
e 7
L TE W |
s - -
ol -‘
]
L~ -
- -
a H -
) u - o
N = ] =
b - S
- Joe
<5
-] =
j B L
[ - S,
e I =
[ —
e -
s N\ .
2 - -
> \ :
-
[ B
] - -
]
L: =
u i
- e
-~
AAA Al 2 ) Miiibd 0 ) Mmiid i 1 1§ -




T PWOTUW I OWTOwOowTSwY

9L-V

(1) £ W/N
1'0 I 07 8ol 0081

T rrrrm LU RRLLLE UL L RLLLL T T lTIT]

)
'8
/ .
o~ =
ﬁ /3
* —

\\

!
1

Add AR

LRI

d i Ll doi L Ll —tede L L L L N EENET .l 1 1il1

100 8E.e8-52.60 WHLI3dS NDD "W

|




LL=v

(0() £ W
0'e 1'd I L 0a1 0001

d.o T TTTTm ™7 T T T T T I T T TTTTI ™T T

™~

o
- 1
g Pmg g
C— F -

[

MAdddd

H

Aak B

s.— Lol Lt e Lo Lod b 1L 111l

. ‘J

I )
Tl

e e s e
g

T '100  GE.ca-BE. to LDAdS N)) "N



(1) ¢ WN
e T'e I 01 881 8001

d.o rrrrrerm L LA LLALE LU LB LLLAAL R RREL

]
1

]
d

8L~V
LtARR R

~~——
MWAild )]

(NIN :
-
V[ e
- -
- =
i E 2
p -y
- _ jpume -
ll -
p -
" “
gﬁ - L J L 1114l J 1 4 44144l { 3 4 1 L1LId p Ll L —IPP-FI_

1T 'O 8G.ca-0b. &0 beL3dS NDD "N

P




[~ -] —
' —T o Oq
TITY VL IV ¢ 12200 B BRI I alTﬂTl—T—r_'a
~ -
— -
}— -
C 1 a
—.L_
L] :
-: :ﬁ-
s Joe
(-
r—
J - -
3
't"g[ ~
L =
a0 -
f - -
. - H -
U3 -
-= = 3 of
3
o -]
y
= -
- -
- -
o
n - ==
— - =
b - ~
- =3
c*— - =gV
- -
| & =2
=2 | . =
[ W
) D -
| =} -
[ 35 1 -

(35 0y W j
=F 1=
— . \:\ -
pramm ~ q

|

1
r—
- ji
=
lllllll '} MAia R0 A 1 JTUNI N I | 1

*¢'-* '~‘.‘-’\¢\*\J'\.\\‘;\ ".\J-.'\i



08-v

(1) & W/N
10'8 1'0 I 81 8a1

0081

—..o T T T L L ALRLLLL T T 11Tt N AR ERERALL T T 1111
‘ -
pe [
pe -y
p= L
- - -

I F A 3

-~
.\.\. -
(NIN
id - -
-
-
-
81 1
-
o m—d -
-y
-
=
@Qd A IR el Lo 1 LiLLld )L b idadll [N EEEir

7 '100  88:b8-5G. €0 WE13dS MDD "W

P




18-V

A

(1) £ W/N
10'e I'e I 81 881 0001

[ ]
.—o T TTTTM T TTTTT ™ T T T T T TTT ™ T TTTTTT

|
1

Wit 3 ¥
\
\
Amiaang A

w—
=
—
=
A

bId L - .
p— -
o . -
1l =
o o
b N ] d -
n -
- -
8.— - L1 1l Ll 1 1 b1t [ty 11 Ll [N Eer

1T '100  Gb.£0-8. €0 V104§ NJY "N




i8-v

18'a

(a€) £ WN
T'0 I o1 8ar 0081

o

I
(NIN
Vi

o1

BB ERRRL rrerervm L LR LU LU T T Trrn

|

™~
Middidl 1

i

AMiiR Ll

|

Ah0 DA )

8.— . L L iyt 1 il L b Ll L Lt 10 4Ll

IT'1D0  8Gc.¢8-Ch.€d viL)3dS NDD “NM)

.
o«

A A

-~ -

-u’. NG

o
<

P AT

"ol
N

»

Sy

YRS

EN

)

v

-
-
«

Lo

AN T Lt A

'~f l"‘ ' ‘f‘.f

WA KN (000

V'N “-",'-'\



(1) £ W/N
18'd T'8 I 81 887 8e1

ﬁ.@ P rrrrn LA ARLL LA RLLL LR ERRLL IR RAS

)

£8-v
AR R A
»

)
N

L~ - ]
L
I 1 )
.
ith il 1 1 [THRE . | lllll\l\l

1R R R

d_LlJLJdlL doLotddliy L JdodoLLild deod LAl ol L Ll

T 100  0G.78-8b:10 t193d§ NDJ "W

aa1




T8'd

e

)|

(2€) £ WI/N
T'8 I 81 881 ger

—

1

IRRAA L]

™t

v ermm LR ELERALRALLE P rreynr LR RLL LR R AAL

.\...., \\

\

~
TN

1

\ o
pe -
- / -
p= -y
=] -
p -y
po L
- .
=] -d
po
b
‘N NI N N e et Lol e e e e -

bT 100  08.26-AG. 10 v1234S ND) "KM

D Pl POV TRl R N TR
" \ A My

N N AN SN S e

e \"~

»e

..’
"\

.’-' '\.. ‘e ..’."--'\".

N



sg-v

(a) £ KI/N
T0'd T'e I 01 8e1 8001

.—-O rrrrrTm LI ALLLLLE LU LR T T P TTir IR EREERAL

<

38D 0}

=
3
™t

S

|

IR R AL

bd L Ll do L Liddll Ledad Ll ot LJJdJddtl Aol dlllle

T "100 B2.28-07.20 VL34S NOD WM

am. A S B 2 - B A AR A b St SN R A S S . GRS

aer

4 -“--'

A

F

G SO A A0S

ot
n

>,
St at A

2 ot Tt e e "

3

N

WY

LN

oo i

i

yis.

ﬁ.

IO

-

’.“f



PUTYON

98-V

0'e e

I

(@) £ /N
01 881

.—.c T T T TTIr || S 1L SRR S I S 8 RS S B B AR MDA T T1

1

pee [
-

o L

pu -

- pe

1 2 \\ =

(NIN i

VId i

-

-

-

)| =

_J

L

-

-

L

pe

IR S BN BN U | I S A N R eI L el a1

a7 =

pT '100 02.68-01.€8

WELI3dS NDD "N




| (1) £ W/N
10'd T'e I L 8e1 081

ﬂ.c T T T T T TTITm T T T T T TTTTT T T 77T
p
b
o O
o -
.
o E 5
c v .— =
(NI e , 1.
o ot =~ R
L In c—a ‘l.'\\&l .t!!tltt:t.!it:l:‘.t.ill - -
- ‘b ...Sl...l.‘.-l “
.:.ln -y
-
81 =
-
L
-
-y
-y
-
g.— | Lol L bbbl L L Ll CoLopi Lt

GZ '1)0 AT.78-8a:10 veLoads NDD WM

Al ol A M -




TS NwTDwITEWY - . T VWY S I PO T Y WY TN T W

88-v
o
= ’
= = == — " ot
—¥ >

LLAR AL BRI D

L

] (SO .
0.1

8 OCT, 25

18-61

mirer T 1 mrrrrrvr T RARALEL L i
[]

Wittt g 1

ol

: -
] -
s -
p R ( —
d - -,
- —
1 J o
- ol £V
'¢
P._.i =
> _j .,
=3 | ~ =
e
'w'- p
) &&= I -
2 - -
> L \ -
- -

- L — D
= 4
= I ) el
L

1

mrrriry

[ |
1008

iAad Al 1 1 AiAhAl ) 1} AMikd 2l 1




68-v

18'd T'd I

(a) £
L

KN
87

0001

[}
.—c RLUNL I L L SN BN N L NS M ) SN Bt 1 § B e p e
" -
o -
o -
ps -
“ -
o a -
i
Q - e =
I -
/—. l
\\\.1.' n
]
-y
\' l
-
-
-
-y
-
-
[
-
-
-
g._. AN N et L4 L Ll 1t iyl L Ll L1t

¢ '1J0  Ba:ca-e: b

Ya103d§ NDD "W

A S ~

AR S

.l

.‘\.\ "I'l"¢\

&

(g ' -I‘{vl‘ N

T

Lo los
M)

G A
Ty ¥ W%

RO R

v

PN N




F 06-V

o
> an <x -—
--4
| - - = L] )
‘ TITTV I Y 1R RIR I BN T Emm—1 2 R R B I N ) P
|
| - .
| - _
P -
| ot
w L
’N: gi—l
‘.-.-F' H -1
[ 3
—
- -
- -]
oy I -
21 .
S 3
e oy
-
"
- -
n -
-k N
o
B h 1 =
— L
- :a
= ot
<=
= =
> - .,
= [ =
=3
e |
e |
= I -

2 - el
B[ 1%
r- -

i ~ i
- L -
’- -
: 13
Al d e A & MARARE ) 1 apaRaAld R ) e’

- P, v LW R T N S P I PR T L VLT N AN
QOGP AC AL AN, SCOG A 2N SN, xﬁf&ﬁhﬁf&ﬁﬂﬂm



(1) € W/N
e T'8 I 81 081 081

.—..o =TT 7T T T T T T T T T TTTIT ™TTTTTTT

|
A

1
1

16-V
L ]
LR AL
ikt L i

(NI \ ~ A
c_a \\l”\ -
-

-y

-

1 .
-

g -

-

oy

pu

807 | R NN N S e e it Lol L) s

G2 '1)0  BE.99-02.90 veL3ds NDJ "N

Ry g 5P 3 . - -

.
NN

Ad

N --‘\‘. "“ 1..{ -J.F \)\ \)*‘-

A ~‘_-‘.-!

IS
v .

.
ol

AT

o

ALY

b L] L] ..

A2 B A e )

.!‘.‘ P IC TR Y

)
«



(a() £ W/N
10'd T'd I 01 8e1 9081

ﬁ.o rrerrmm LLELLLLLLLE LR L BRI ARLLL LR L

t6-v
AAdba 2 &

=
T T
\\
X

H

LA
Aild )

S.— L1l i1l N RNt L L lliul ] 1 L blbilil 114111l

G2 '1D0 8b:L6-0¢.L0 vi103ds NJD NI

= m m o




(1) € WON
‘e T'0 I L 881 0081

.—_.O LU LLLL Vo rreerrm DL LR LLL LR AL LR A AL

) ]

AN

h\\\
N

\

IS

\

it 11}

QQ._. LA L Ll Jo L it L4 L i1l 1 L Ll Jo L 111l

G¢ '100 @c.L8-BF.L8 t1034S NDD "W




6=V

|
e

ge1

(1) € WN
I'e I L 801 0081

LR ERLLLLE Forrrrrr L LRLLAL 1 rryrrymm 1 rT1rrrrn
" n
pe o=
p -
po o -
p \ -y
- .\.\ -
pon v -
= -~ | -

k\ oy

ﬁ _ -
p -
po \.\1.\' -
- =
p= -t
= -
v
o -y
2 -
p -
p -
p -
=3 -
p
po L1 L L1l d ) L 111t | R R L1 1 111l

¢ '100  8G.98-8%.90 L34S NI "N

nentadl

.. .'
T

L.
L{L

.
Ca¥a Uaeoscadaiad

." .~ v ‘:_' A

‘alal

-

W

/i
Mm




(@) £ KN
10'e T'e I 81 8a1 9081

T'8 T TTTT ™7 T T T T T TTTTTT T TTTTT
= -
o -
- -
- \ -
- -
ﬁ g \.\ .... - ,7
A N
(] ~
bid el -
‘t -
-
-
-y
-
-
oc.— , Lol Lt Lol 1.1l IS uanrin 1Ll

L¢ 100 80.08-8G.99 bEL3S NDD "N

PPN Y. PP e,

o e




PACEER LN TR TS TE Fegm TA SN AN TR A TLNTIPR AN PLE TLIN 7L RPN TL O /LT S PO LI L LN TU L VO Y &
96~V
[~ -] o—
.~ oD <= = |
L e | L] Sy Premmg ] - ogmad
C— = (~ 1.
LR R AL IR ) e ¥y 3 ' Wi 3 1 1 é
— -
L —
}— —
'F_ - _J
o3 | 7
- - el
— -1
L
[ — ]
b -
o - ]
g =
[ - -
! - -
[~ - I -
, =t =
y
-
- -
r J
- o
= \ 4 =
= j L
-  ~ -
— J =t
<X
(= =
| >
> L - e,
S 7 =
L B
T -
| = -
{‘.’._ 1
.QL.. i —
- -
= | i
— “J
. [ -] \\
)
b = m
' »
: - n
: .
b = p—
Ok iz
t Lidid 2 B Aiilian ¢t ) [ TROE N O I | e |
b :
! ¢
S
)
p
b
)
-/‘II-‘ """"""

( .
'\.a...c._@.r M\ ‘.A..n'l'uf‘u LLJ}.L_mrA}.A'}A‘r_ALm




2 a0 A ath ofh V4 V4 AL SR bR 08 aif oth A a4 i om oo t 4l

L6-V

mmmmmwmm TIPSl T T . T T T

(q€) £ NN
To'e 1'e I L 881 0001

ﬁ.o T T T ™TTTTTTN T T T T T TTTTT T T T7TTm

|
1

ol
MR AR I
TSR

i |

\
\

LIARA B
Airil

]
|

TITR 8l
i)

o Jd L L Lill Al 1 1111l Lo 1 Lt lll L1 L LUl L) Lill

¢ 100  8€.L8-02.L8 veL03dS NDD "N

ger




79 776  EFFECTS OF CCN-FCN (CLOUD CONDENSATION msx -F08 3/3
ONDENSRTI NUCLEI) SP.. (U) NEVADA UNIV RENO DESERT
INST J G HUDSON 85 MAR 87 ﬂR0-22342 1-05
UNCLASSIFIED DﬂﬂﬂZS-BS-K-O




L R e A A et
-

r"-

™y

2 S

" TR

'."
' "

..‘1 f"

LA ‘-

v

LN

#

K A ‘v'-\

- T
I

16

|.4

E EEFETIITH

1.25

{1117
a1 _re —
v ———

ol |
=

-
-




86~V

w

{:\

wm

m

(46) £ W)X ;

e T ] 0 0o )
.

L%

LY

]
T T 111N I T rrrrmm T T T 1rrmm L | LR ERRAL | LRI
4
/S
\\\
(NIN
(| T
pe .
o
o
5

81

AR

QQ.— N TR S U N N S A R oo et Lo 11

¢ ‘130  6p.L0-BE.L0 viL3ds NDD "N




To'a

get

(4€) € KON
81 8e1 8081

LILBLBLILRALE rryrremm

NLRAAARLEL I

aTIT T T T

LA LI

P4 1 1l Ll 1A lidl

1 ererm N ELBLBLLRLRAL LR ERLAI

Lo LU LU L1 Ll LiLL 1 LA 14l

L2 '100 00.80-8G..0

WHIJ3dS NDY "KM

-

LIPS ", e

o,

o

",
-

PRI IPIP)

'(:'

-




001~V

c o
=% [T

n1111—lt—r—1111111—r—F WTT T v % 1

- -

L— —

- _
F[ —

[ 3" -

[ -
|—:F "'-ié
<D

‘e

L H -
- )

Nr ]
' oo B
D | -

1 - -4
- |- -
..-.E _‘-—l
oo ?
D

- -

- -

— -

e,
= -1 =

p— - : oy

- -t .

- J»

- J o=t
<
b =
L 4 =2
e |
&= =
D -
= I -
> -
< .

-F‘
=F 1=
[ -

e -

- -1

- .

. \\*\ .

: =

Hidd Al 2 3 e

EA YA~ P [J -.’-t‘Pp.’pl’p uuuuuu LR AL TS R AT S N N T RS T T T T A L . 3. Y
ROUMINAAG AR AT AT AR e ny ¥ AL HRLHNLTERNRIACKE, .,‘: WA < Lo P, A [y Wiy 0 o 2 W




101~V
0 o—
= = = - -
C—F - (~ -1- ]
TITT T ) WTTy T ¢ U vV T e
s
L _
‘ b -
C ]
- -
= = -
= ' =

:20-00:39 0C1, 27

[ -
= =) -
o | -
! -
™ |- -
oo 7
D
- -
- -
- -
= -1
r— —
- \ J
— -t ol
=3
[
<> L \'\ 'l -
=3
e
s -
= I -
St -
E N -
=F 1%
o -~

mryrrr T
]

\

ALhl 1 HITITHE 2Aadpan ) 1

T

ol

N/CN 3 OD)

LYYW S i T T N

I AN NN I N

>,
' o

BEAEN
L"A.':n{

\.{\d



201-v

(4() £ NN
I'0 I 01 0ol 0081

B B ERRLLE T namn T T 179375 B RREEL T T 1T

- gl
e
-

L] -
™ T T T T
ITITUH N O |

(N L\\ -
-
vidr ) -
o -
- -
o E 2
i
: -
o
]
s
_
s.— H L b Ltudir ] 1 1 Littu 1 I 1 L Lt Iy BN 1 1 1 L1t

L2 "1)0  8b.80-8€.68 vEIads NOD "N

-

.,

A O RN e S

0 e e Y



(€) € WX
To'e I'e I 81 081 0001

—..O v rirverrn LA RALLE rrrrrrm LR LRRLLL LIRLELIRAL

)1

P Sl
(NIN I
Vid g )
\\. T
900 s000 0000 gpq PP SO0 4600 1000
’ ..i!:so:.:.::::: " e “
-
L
-
-
| 3
-
-
-
-
L
-
L

sﬁ ! N S e el Lo do Ll Lol 4oL Ll

87 '1J0 06.26-e.10 HEL34S WD) WM




‘e I'e I

(40) € WI/N
01 001 Ll

ﬁ.o T TTTTMN T T I T TTTTI! ™ T TTTTT

- -

= -

k b -
w ” L
k -
E - 3
IF g 3

VI s -

-y

L

-

] 3

-y

-

L

-

-

Qoﬁ ! Lol L il do i L iy LoJdo 1t {4 Lt Ll e

8¢ "100 08:¢0-80. 20

YE1034S NDI "N




ger

(0€) € N/N
I'8 I 01 8ot 0001

WL 8T 3

LR AAL o rrrrvnne T P errrmm LB ERALL N RN R AL

e
i

Miia il

MARE AL )

AL Rl )

L4l il 1 1 1 11111] LoJd 1 L LLLd d. 1 L1 LllL L L J Llll

82 10 06.b6-00.cd vg103d§ W) "N




(@) £ NN
T0'e T'e I 01 8ol 0081

.—.s =TT TTTI ™7 TTTTTN ™ T T T T T TTTTm ™71 T

LLARA R B

T

) ]

STV 8N 1

coﬁ Lo L Uil dedb Ll L 1 L llLil L Jd L1l llLL oLl 1111

87 '100 0f.ca-82.¢8 WiLO3dS NDD "N




T

o
g (- ] <=
L L ) ]
R AR R ERER)
—
-
-
- \
-
L
-
-
-
= S}
=
B
F—
F
p—
B
-
C
-
Ahi il A1 MAAR DD 2 1)

-

LMARABR IR

AMiAA R )

1) W T D I
8.1

TN

TS |

N/CN 3 (OD)

il l 1l

168

|

paid 1l

1000




nmryrry v TIrTrrrTr T

T

"Hirrrnri

T

T  Tirni

mrrri

Ali i A 1 1

sessg 8y ¥ 3

ITE B W . |

L

L

it ol
0.1

T N . |

d

e d Ll

N/CN 3 OOD)

Ll

168

T |

1008

N

SNIN NS
Cuatatan

.“ ..'..‘ . . T -"."'. - n"
AP A AP SRR S S






