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Abstract 

. A model. o_f a clear sta~dard atmo~phere, ~or de:ermiFm1~t~~ul~li~~J\in~ ~~--~-~~a-­

vwlet, the VlS_l~!_:_:.__an~_:_he __ :~~:~~~~d~-":.~: .. -~~-~:_::;._:df~e ~-errvatlmil.fs 15asea - --

on a Rayleigh atmosphere combined with aerosol and ozone components. The format 

of the model is a series of tabulations for 22 wavelengths with Rayleigh, aerosol, and 

ozone components arrayed at kilometer intervals to an altitude of 50 kilometers. 

Exploratory calculations pertaining to horizontal, vertical, and slant-path transmisson 

from sea level, transmission between two altitudes and transmission to space are 

readily made from the tabulations. Because of its more extensive coverage and im­

proved computational programming, this report, including the tabulations, fully re­

places the earlier publication, "A Model of a Clear Standard Atmosphere for Attenua­

tion in the Visible Region and Infrared Windows," by this author. 
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Atmospheric Attenuation Model, 1964, in the Ultraviolet, 

Visible, and Infrared Regions for Altitudes to 50 km 

l. INTRODLCTION 

In this paper, a "standard atmosphere" is distinguished from a "clear standard 

atmosphere" 
1 

in that the latter is characterized by aerosol and ozone attenuating 

components in addition to the molecular or Rayleigh component. A model of a clear 

standard atmosphere for determining absorption and attenuation in the ultraviolet, the 

visible, and the infrared windows is useful for interpreting the optical properties of 

the atmosphere and can function like the U.S. Standard Atmosphere, as an informa­

tion source for carrying out various exploratory calculations. The derived tabula­

tions at the end of this report are based on the following: 

a. The Rayleigh attenuation components are determined by utilizing Rayleigh 

scattering cross sections with molecular number densities from the U.S. Standard 

Atmosphere. 

b. The aerosol attenuation components are established from available trans­

mission measurements in conjunction with a suitable vertical aerosol density 

distribution. 

c. The ozone absorption components result from Vigroux's coefficients applied 

to a generalized vertical ozone distribution. 

This approach describes the atmosphere vertically in terms of Rayleigh and 

aerosol attenuation coefficients, atmospheric ozone absorption coefficients as well 

optical thickness values. 

(Received for publication 27 July 1964) 
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The model concept is readily workable for a molecular atmosphere and has 
been computed by Deirmendjian. 

2 
Sekera computed a family of curves showing the 

variation of the optical thickness of the molecular atmosphere with height and with 3 wavelength. Extending this concept to include an aerosol component and an ozone 
component is more difficult primarily because it must be compatible with consider­
able variation of atmospheric properties. The model concept for both sea level and 
with altitude has been examined previously by Deirmendjian for several atmospheres 
containing different computed aerosol size distributions 4 

and by Volz and Goody in 
conjunction with their illumination profiles of twilight intensity. 5 

Fundamental to the establishment of this model is a definition of "clear standard 
atmosphere" which is adequately representative and which lends itself to quantitative 
treatment. Toward this end, reference is made to the long path transmission meas­
urements of Yates and Taylor, 

6 
Dunkelman and Baum, 

7
' 8 and Curcio, Kne strick, 

Cosden, and Durbin. 
9

' 
10

' 
11 

In these instances experimental data were obtained show­
ing relationships between wavelength and attenuation coefficients for various mete­
orological ranges at sea level. 

The International Visibility Code
12 

designates a clear day as one with a daylight 
visual range having an upper limit of 20 km and a corresponding attenuation coefficient -1 of 0. 2 km at 0. 52 microns. Accordingly, it is reasonable to define a "clear 
standard atmosphere" as the latest published standard atmosphere augmented by an 
aerosol component yielding a resultant meteorological range of about 25 km at sea 
level. The aerosol size distribution is considered to be unchanged with altitude.

13 

Ordinarily, the meteorological range is related to visual background contrast at 
0. 55 microns. In this definition of a clear standard atmosphere the meteorological 
range is also associated with the other wavelengths. 

Although the development of this model requires the addition of a haze component 
to a Rayleigh atmosphere, the designation 11 clear standard atmosphere 11 is preferred 
to "hazy standard atmosphere 11 for the reason that the haze component that charac­
terizes a meteorological range of 25 kilometers would empirically be associated with 
clear conditions. Thus, use of "hazy" in identifying this model can result in 
misinterpretation. 

2. RAYLEIGH PARAMETERS 

Because they are widely used, three Rayleigh paFameters are derived for each 
wavelength: attenuation coefficients as a function of altitude, optical thickness from 
sea level to a desired altitude, and optical thickness from a desired altitude to space. 
The Rayleigh cross section is expressed by 
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(J 
r 

(1) 

where 

and 

(J 
r 

A. 

is the Rayleigh scattering cross section (cm
2

), 

is the wavelength (em), 

n is the index of refraction of air at 15°C and 1013mb pressure, 
s 

N s is the molecular number density at sea level for a standard 

atmosphere (cm-3). 

6 is the depolarization factor. 

The term (6 + 36)/(6 -76) accounts for the degree of depolarization attributable to 

the anisotropy of the medium. The depolarization factor has been determined by 
14 

calculation and by laboratory measurement. The latest work of Gucker and Basu 
15 

yields 6 = • 03 5. The values of a as expressed by Eq. ( 1) were calculated by Penndorf 
r 

for wavelengths from 0. 20 to 20. 0 microns. For wavelengths concerned with this 

report, the values of CJr are listed in Table 1. The use of Eq. (1) excludes several 

customary simplifications thus eliminating up to 10 percent error. 

2.1 Rayleigh Attenuation Coefficients 

The Rayleigh attenuation coefficient at each wavelength is expressed by 

{3 (h) = a · N (h)· 10
5 (2) 

r r r 

where 

fir is the Rayleigh attenuation coefficient (km-
1

), 

CJ is the Rayleigh scattering cross section (em 
2), 

r 

and 

N is the molecular number density (cm- 3 ). 
r 

The values of N (h) needed for Eq. (2) were obtained from the U.S. Standard 
r 

Atmosphere, 1962.
16 

This expression is used to compute an array of Rayleigh 

attenuation coefficients as a function of altitude for each wavelength. 

2.2 Rayleigh Optical Thickness from Sea Level to Altitude h 

With the Rayleigh attenuation coefficients determined, then for each wavelength 

h 

-r r(h) = L 
0 

13 (h) • .6. h 
r 

(3) 
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where 

TABLE 1. Rayleigh cross sections, a (A.) and r Vigroux ozone absorption coefficients, Av(A.) 

A. (microns) 2 -1 a (em ) A (em ) r v 

0.27 8. 959 X 10- 26 
2. 10 X 10

2 

0.28 7.645 1.06X10
2 

0.30 5.676 1.01 X 10
2 

0.32 4. 309 8.98X10- 1 

0. 34 3.334 6. 40 X 10- 2 

0.36 2.622 1. 80 X 10- 3 

0. 38 2.091 0 
0.40 1. 689 0 
0.45 1. 03 8 3.50X10- 3 

0.50 6 735 X 10- 27 
3.45X10- 2 

0.55 4.563 9.20X10- 2 

0.60 3.202 1.32X10- 1 

0.65 2.313 6.20X10- 2 

0.70 1. 713 2.30X10- 2 

0.80 9 989X10- 28 
1.00 X 10- 2 

0.90 6.212 0 
1. 06 3.320 0 
1. 26 1.600 0 
1.67 5. 210 X 10- 29 

0 
2. 17 1. 800 0 
3.50 2 . 6 81 x 1 c ~ ' ~, 0 
4.00 1. 571 0 

{3r is the mean Rayleigh attenuation coefficient (km- 1
) for each altitude increment, 

and 

D.h is the altitude increment, chosen as one km for these calculations. 

2.3 Rayleigh Optical Thickness from Altitude h to Space 

The relationship, for each wavelength considered, is 

'T
1 (h) = 'T (oo)- 'T (h) r r r 

where 'T (oo) is the Rayleigh optical thickness from sea level to infinity. The r 
term 'T (oo) was obtained by using Eq. (3) with the limits set between 0 and 80 km. r 

Above 80 km,100 

j3rdh can be neglected. 
80 

( 4) 
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3. ABSORPTION BY ATMOSPHERIC OZONE 

In the studies of ultraviolet, visible, and infrared transmission of the atmos­

phere, the concept of a representative ozone distribution as a function of altitude, 

based on many observations, is necessary for carrying out exploratory calculations. 

This need was met somewhat formally with the publication of the 1957 edition of the 

Handbook of Geophysics 1
7 which contained eight ozone profiles. These were in con­

siderable use at least by meteorologists, and the material was reproduced unchanged 

in a later edition. In 1961 an ozone distribution was proposed by Altshuler
18 

which 

was characterized by 0. 229 em N.T .P. total ozone and a maximum concentration at 

23 km. This has been designated as a "standard" distribution by Hubbard, 
19 by 

Green, 
20 

and by others either directly, or indirectly through the references mentioned. 

Ozone data acquired since Altshuler's publication show that a representative ozone 

profile differs substantially from the designated "standard". The Handbook of 

Geophysics and Space Environment
21 

scheduled for publication in 1964 will provide 

mean values of ozone distribution based on a network of 12 ozonesonde stations in 

North America. It is emphasized that an exploratory calculation will be better if a 

profile that is related to latitude and season is used. If only one profile is to be used 

it should be one representing 0. 35 em total ozone since the work of London, Ooyama, 

and Prabhakara
22 

shows that for mid-latitudes the 0. 35 em value is the annual mean. 

The profile shown in Figure 1 is based on the material to be published in the Handbook. 

Furthermore, the profile has been extended upward by utilizing values at 40 km and 

50 km derived from chemical equilibrium theory. Values of ozone concentration be­

tween these altitudes were derived by interpolation (using semilog paper). This pro­

file provides the ozone concentrations, D3
(h), listed in Table 2. 

The parameter for determining absorption of the ultraviolet as a function of alti­

tude is the atmospheric ozone absorption coefficient expressed by 

where 

and 

{3
3 

is the atmospheric ozone absorption coefficient (km - 1), 

A is the Vigroux ozone absorption coefficient (cm- 1), 
v 

D3(h) is the ozone equivalent thickness or concentration (cm/km). 

(5) 

Thus the Vigroux coefficients
23 

(Table 1) in conjunction with the 1964 profile per­

mit the computation of an array of atmospheric ozone absorption coefficients to 

50 km for each of the desired wavelengths. 
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Figure 1. Representative Ozone Concentration Profiles 

4. AEROSOL ATTENUATION 

As with Rayleigh attenuation and ozone absorption, the fundamental parameter 
to be used is the aerosol attenuation coefficient. Junge's findings 13 

that the aero­
sol size distribution tends to be unchanged with altitude permits the relationship 

(6) 



{3 ( O) 
p 

N (h) 
p 

N (0) 
p 

is the aerosol attenuation coefficient at sea level for a meteorological 

range of 25 km (km -1) 

is the aerosol number density as a function of altitude (cm-
3 ) 

is the aerosol number density at sea level for a meteorological 

range of 25 km (cm-3) 

To determine values for {3 (h), three kinds of information are necessary as 
p 

designated by the right hand side of Eq. (6). Each of these now will be considered. 

TABLE 2. Ozone concentrations (D
3

) from representative profile 

h(km) D3 
(cm/km) h(km) D

3 
(cm/km) 

0 3. 56 X 10- 3 26 16,3 X 10- 3 

1 3.26 27 14. 1 

2 2.93 28 12.3 

3 2.50 29 10.7 

4 2.26 30 9.03 

5 2.21 31 7.93 

6 2. 16 32 6. 82 

7 2.23 33 5. 82 

8 2.28 34 4. 85 

9 2.81 35 4. 31 

10 3,50 36 3,61 

11 4.60 37 3,02 

12 6,21 38 2.53 

13 8,45 39 2. 17 

7 

14 9,57 40 1,94 f, r'- X /C:- ~ 

15 9,94 41 1, 49 /. :}1,-

16 10.3 42 1.26 /./t'f 

17 11. 1 43 1. 14 Cj, '1:JC 

18 12. 2 44 1.04 7·'1"1 

19 14.2 45 .919 f.i',7(., 

20 16. 4 46 . 858 '-/. Cf{ 

21 18.4 47 . 798 '3~r~ 

22 19. 7 48 . 747 '1. .7q 
23 19.8 49 . 695 ~.J-3 

24 19,3 50 .647 /.86 
25 18,0 
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4.1 Aerosol Attenuation Coefficients at Sea Level 

Aerosol attenuation is determined by aerosol density which in turn determines 
meteorological range. The relationship between the aerosol attenuation coefficient 
and the meteorological range, although established in the visible region, is appli­
cable to the other wavelengths when the measurements are performed over a wider 
spectral region. 

In the ultraviolet, Dunkelman and Baum 
7

' 
8 

carried out transmission measure­
ments at sea level that yielded extinction coefficients between wavelengths 0. 297 
and 0. 578 microns for various meteorological ranges. The term extinction is used 
since the coefficients represent the total attenuation at sea level as expressed by 

f3 t(O) = f3 (0) + j33(o) + f3 (0) ex r p 

where 

and 

f3 ext( 0) 

f3 ( 0) r 
/33(0) 

f3 ( 0) 
p 

is the extinction coefficient (km - 1), 
is the Rayleigh attenuation coefficient (km - 1), 
is the atmospheric ozone absorption coefficient (km - 1), 

is the aerosol attenuation coefficient (km-
1

). 

Of particular interest are the results of Dunkelman and Baum for the period 
February to April 1950 which include measurements at the same location and for 
approximately the same visual range as Curcio, et al.

9 
The ultraviolet results 

(7) 

are presented in curve (1) of Figure 2. The presence of strong atmospheric ozone 
absorption is indicated by the sharp rise of the extinction coefficients at wavelengths 
shorter than 0. 3 2 microns. In order to determine the aerosol component, f3 of p curve (1), the other components as expressed by Eq. (7) must be known. The 
Rayleigh component was determined by calculating values of /3r for sea level using 
Eq. ( 2) with h = 0. These values were then subtracted from curve ( 1) yielding 
curve (2). The 13

3 
component is expressed by Eq. (5) with h = 0. The surface ozone 

concentration D
3

(0) intrinsic to curve (2) can be determined by trial. For example, 
assuming a sea-level ozone concentration of 2. 5 X10- 3 

cm/km yields a series of 
atmospheric ozone coefficients, which when subtracted from curve (2), yield 
curve ( 4). Obviously, the 0 3 concentration chosen is too high since the curve is 
strongly depressed. Further trials show a surface 0

3 
concentration of 1. 8 X 10- 3 

cm/km approximates the proper value since it yields curve (3) where the trend of 
the curve is maintained at the shorter wavelengths. Curve (3) now can be extra­
polated from 0. 297 to 0. 270 microns as shown. Accordingly, these values repre­
sent the aerosol attenuation coefficients at sea level f3 (O) for a meteorological range p 
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Figure 2. Derivation of Aerosol Attenuation Coefficients 
in the Ultraviolet for a Meteorological Range of 26 km 

of approximately 2 5 km. The derived surface ozone concentration of 1. 8 X 10- 3 

cm/km is entirely reasonable and supports the short extrapolation. 

9 

In the visible and infrared windows, the measurements of Curcio, Knestrick 

and Cosden
9 are sufficiently extensive so that they are able to present a series of 

aerosol attenuation coefficients. representative of a clear day with a meteorological 

range of 25 km, and which can be characterized by a continental aerosol with a 

particle concentration of about 200 per cc. This information is based on data ac­

quired in the Chesapeake Bay area during the period April 1959 to January 1960. 

The aerosol attenuation derived from Reference 7, 8 combined with those contained 

in Reference 9 meet the requirements for values of {3 (0) in Eq. (6). These coefficients 
p 

as well as the Rayleigh attenuation coefficients for the wavelengths of interest are 

listed in Table 3. 
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TABLE 3. Rayleigh and aerosol attenuation coefficients at 
sea level for a meteorological range approximating 25 km 

i\ 

0.27 

0.28 

0. 30 

0.32 

0,34 

0.36 

0,38 

0.40 

0.45 

0,50 

0,55 

0,60 

·o. 65 

0,70 

0. 80 

0,90 

1.06 

1. 26 

1,67 

2. 17 

3.50 

4.00 

f3 ( O) r f3 (0) p 

2,282X10- 1 
0.29 

1.948 0.27 
1,446 0,26 
1.098 0.25 
8. 494 X 10- 2 

0.24 
6.680 0.24 
5.327 0.23 
4.303 0,20 

2.644 0.180 
1. 716 0.167 
1. 162 0.158 
8. 157 X 10- 3 

0. 150 
5,893 0. 142 
4.364 0. 13 5 
2.545 o. 127 
1.583 0.120 
8. 458 X 10- 4 

0. 113 
4.076 0.108 
1. 327 0.098 
4. 586 X 10- 5 

0.085 
6. 830 X 10- 6 

0.070 
4.002 0.063 

i\ is the wavelength (microns) 

f3 is the Rayleigh attenuation coefficient (km-
1

) r 
{3 is the aerosol attenuation coefficient (km - 1

) p 

4.2 Aerosol Density at Sea Level 

The measurements of Curcio et al. 9 and Dunkelman and Baum 7' 8 
were con­

ducted at the same location and for approximately the same meteorological range, 
25 km. An evaluation of the compatibility of the results of both investigations can 
be made by plotting f3 vs i\ as shown in Figure 3. It is evident that the results are p 
sufficiently compatible because of the character of the overall distribution. Since 
both field programs functioned at the same location and with very nearly the same 
meteorological range and since the results are sufficiently compatible, the aerosol 
number density at sea level for both sets of measurements is considered approxi­
mately equal. The aerosol number density at sea level Np(O) calculated by Curcio et al. 
approximates 200 cm- 3

, which will be the value assigned toN (0) in Eq. (Ei). p 
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Figure 3. Aerosol Attenuation Coefficients at Sea Level 

4.3 Aerosol Density as a Function of Altitude 

Previously, 1
 an aerosol number density distribution as a function of altitude, 

N (h), was developed based on sea-level and altitude measurements. Briefly, field 
p 

measurements of aerosol density variation with altitude, conducted between 1945 

and 1952 and summarized by Penndorf
24 

were used. This analysis shows aerosol 

number densities as having a scale height of 1. 2 km to an altitude of 5 km. Balloon 

measurements of Chagnon and Junge
25 

provide additional information concerning 

the vertical distribution of aerosols between 10 and 28 km. This information leads 

to the overall aerosol number density distribution shown in Figure 4. The distribu­

tion is used to provide the values for N (h) at one kilometer intervals listed in 
p 

Table 4 and used in Eq. (6). 

The requirements for the right-hand side of Eq. (6) now are satisfied and an 

array of aerosol attenuation coefficients for a meteorological range of approximately 

25 km can be computed for all altitudes and wavelengths of interest. 
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TABLE 4. Aerosol number densities for a clear standard atmosphere 

h Aerosol Density Source 
(km) -3 

(em ) 

0 2.0X10
2 

Reference 9 

1 8.7X10
1 

2 3.8X10 1 

3 1.6X10 1 
Scale height 1. 2 km, 

4 7. 2 X 10° Reference 24 

5 3 1 X 10° 

6 1. 1 X 10° 

7 4.0X10- 1 

8 1.4X10- 1 
Interpolation 

9 5.0X10- 2 

10 2.6 

11 2.3 

12 2. 1 

13 2.3 

14 2.5 

15 4. 1 

16 6.7 

17 7.3 

18 8.0 

19 9.0 Reference 25 
20 8.6 

21 8.2 

22 8.0 

23 7.6 

24 5.2 

25 3.6 

26 2.5 

27 2.4 

28 2.2 

29 2.0 
Extra pol a tio n 

30 1.9 

31-50 0 
, 

Neglected 
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5. AT~10SPHERIC EXTINCTION 

13 

The term extinction is used to express more than one atmospheric attenuating 
component. In this section, three sets of extinction parameters are derived for 
each wavelength: extinction coefficients as a function of altitude, extinction optical 
thickness from sea level to a desired altitude, and extinction optical thickness from 
a desired altitude to space. 

5.1 Extinction Coefficient vs Altitude 

This is the sum of all the attenuating components, 

f3 t(h) = f3 (h) + /33 (h) + f3 (h) ex r p ( 8) 

where 

and 

is the extinction coefficient as a function of altitude (km- 1), 
is the Rayleigh attenuation as a function of altitude (km- 1), 
is the atmospheric ozone absorption coefficient as a function 
of altitude (km-1), 

is the aerosol attenuation coefficient as a function of altitude (km - 1). 
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5.2 Extinction Optical Thickness from Sea Level to Altitude h 

This parameter is expressed by 

h 
7 ext = L J3 ext (h) ' b. h ' 

0 

where 

r; is the mean extinction coefficient (km -
1

) for each altitude increment. 
J-Jext 

The altitude increment b. h was set at 1 km for these computations. 

5.3 Extinction Optical Thickness from Altitude h to Space 

The relationship is 

(9) 

7 1 t(h) = 7 too -7 t(h) . ex ex ex 
(10) 

T ext(oo) is the _optical thickness from sea level to space and its value is obtained 

by using Eq. (9) with the limits set between 0 and 80 km. Above 80 km Joo {:3 tdh 
80 ex 

can be neglected. 

6. EXPLORATORY CALCIJLA TIO~S 

Some exploratory calculations for any of the wavelengths used are demonstrated 

readily by a few general cases. 

6.1 Horizontal Transmission 

For horizontal transmission (Th) over a path (d) at any altitude (h), the 

extinction coefficient (fj t) for that altitude is used, 
ex 

T = exp -[!3 (h) · d] . h ext 

6.2 Vertical and Slant-path Transmission from Sea Level to Altitude h 

For vertical and slant-path transmission (T 
0

_ h), from sea level to some 

altitude, the extinction optical thickness (7 t) for that altitude is used, and 
ex 

T O-h = exp - [T ext(h) · sec B J 

where 

e is the zenith angle. 

(11) 

(12) 



6.3 Vertical and Slant-path Transmission Between Two Altitudes Above Sea Level 

For vertical and slant-path transmission (T Llh) between two altitudes above 

sea level, and from the geometry of Figure 5, 

where 

and 

7 ext(h 1) is the extinction optical thickness at h 1, 

7 ext(h2) is the extinction optical thickness at h 2 • 

ZENITH 

8 I 
I 

I 

I 

I 

I 
I 

I 

~-----------------h2 

~--------------h, 

Figure 5. Geometry for Transmission Between 
Two Altitudes, h 

1 
and h 2 

6.4 Vertical and Slant-path Transmission from Altitude h to Infinity 

For vertical and slant-path transmission (T h-oo) from altitude h to infinity, 

the extinction optical thickness (7 1 t) is used, ex 

T h-oo = exp - [7~xt(h) • sec f)] . 

7. CONCLUDING REMARKS 

15 

( 13) 

(14) 

The tabulations that follow can be considered as a model for atmospheric 

attenuation and ozone absorption to 50 km. The atmospheric coefficients and optical 

thickness values represent a clear standard atmosphere with 0, 35 em total ozone. 
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Parameters for Rayleigh attenuation are included since they are widely used. 

The format deals systematically with a multiplicity of variables thus permitting 

many kinds of exploratory calculations. It is expected that as additional 

knowledge is acquired, revisions may be necessary. For the present the tabula­

tions conform to the best available information. 
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8. TABULATION OF PARA\1ETERS 

TABLE 5. 1. Parameters at 0. 27 microns 

Alt Rayleigh Rayleigh Rayleigh Aerosol Ozone Ext. Ext. Ext. (km) atten. optical optical atten. absorp. coeff. optical optical coeff. thick. thick. coeff. coeff. thick. thick. (km - 1) (0-h) (h-co) (km- 1) (km- 1} (km - 1} (0-h} (h-co} 
h f3r 'T r' f3p /33 f3 ext 'T 

ext r' r r 
ext 

2.2H2-on1 n. on n fJ 1.9314 2.90-001 7,48-001 1.27+000 0. 0 0 (1 73.253 2.n7:1-on1 0.2177 l.7l37 1.28-001 6,n5-001 1.02+000 1.143 72.111 ? 1.87'?-(101 o.415U 1.5164 5.51-002 6.15-001 8.58-001 ~.081 71.172 ~~ 1.694-(101 (],593? 1.3380 2.32-002 5,25-001 7,18•001 2,8o9 70.384 4 1.'5?7-001 [1,7545 1.1769 1. 04-002 4.75-001 6,38-001 .5,547 69.707 r;; 1.372-01'11 o.R994 1.0320 4,64-003 4.fl4-001 6.06-001 4,168 69.085 6 1.230-00j 1.0295 0.9019 1.60-003 4,54-001 5,78-001 4,761 (:8.493 7 1.099-(101 1. j41)Q U.7R54 5.80-004 4,68-001 5.79-001 ':>.339 67.914 R 9.796-nO? l.2499 0.6A15 2.03-004 4,79-001 5.77-001 ':>,917 67.336 9 8.702-oo? ']_,3424 o.5R9o 7.25-005 5,90-001 6,77-001 0,544 66.709 tr1 7.704-()02 1.4245 0.5070 3.77-00':i 7.35-001 8.12-001 7.289 65.965 H 6.7'17-on? 1.4970 0,4345 3.48-005 9,66-001 1.03+000 ti,212 65.042 1 2 5.812-on?. 1.56f10 0.3714 3.19-00'5 1.30+000 1.36+000 9.410 63.844 1 3 4,91'.7-002 1.6139 0.3175 3.48-005 1,77+000 1.82+000 11.003 62.250 ., 4 4.245-oo? 1.fl6fJU (I, 2715 3.77-005 2.01+000 2.05+(]00 12.941 60.312 1 5 ~.6?.R-002 1.690~ (l. 23 2j 6.09-005 2.09+000 2.12+000 1?.029 58.224 1"' ~.102-QO? 1.733U 0.1985 9.86-005 2.16+000 2,19+(100 17.188 56.065 p 2.or:i1-nn2 1.7617 fl.1697 1.07-004 2.3.3+000 2,36+000 19.464 53.789 1 H 2.21'.6-oO? 1.7R63 0.1451 1.16-004 2.56+000 2.58+000 21.935 51.318 1 Q t.9~R-on? 1.80?;5 [) .1 ~41 1.30-004 2.98+000 3,00+000 24.7£18 48.525 ?0 1.6"i6.,.(102 1.8253 1!.1061 1.25-004 3,44+000 3,46+[)00 27.959 45.294 ?1. 1.410-002 1.11406 0,0908 1.19-004 3.86+000 3,88+000 31,629 41.625 ?2 1.202-002 1,H537 0.0777 1.16-004 4.14+000 4,15+000 3'=>.643 37.611 ?3 1.025-0fl2 1,H64H O,Of>66 1.10-004 4,10+000 4.17+000 .39.801 33,452 ?4 ~<.744-oo3 t.H743 O,Or:i71 7.?4-005 4.05+000 4,06+000 40,916 29.337 ?'5 7.41'.7-()00 1.8824 0.0490 5.22-005 3,78+000 3,79+000 47.841 25.412 ?6 6.3H1-003 1. R894 0,0421 3.77-005 3,42+000 3,43+000 51.449 21.804 ?7 5.458-(103 1.8953 0.0361 3.48-005 2,96+000 2.97+000 54.647 18,606 ?fl 4.671-0fl3 1,GOO.~ 0.03U 3.19-00.5 2.58+000 2.59+000 57.425 15.829 ?G 4.001-003 1.9047 0.0267 2.90-005 2.25+000 2.25+000 59.844 13.409 ~~ 0 3.430-003 1.90114 II, 0 23 0 2.75-005 1.90+000 1.90+()00 o1,919 11.334 ~1 2.942-003 1.9U.6 n.o198 o.UO+OOO 1.67+000 1.67+000 oJ.703 9.550 3? 2.5?':i-Q03 1.914~') n.o171 0.00+000 1.43+000 1.43+000 6':>.255 7.999 33 2.1'56-00.5 1.91A7 fJ, 0 14R 0.00+000 1.22+000 1.22+0UO 66.5~4 6.669 34 1.R42-003 t.91R7 0,0128 0.00+000 1, Ill+ 0 0 0 1.02+000 67.705 5.549 :~ 5 1.577-003 1.9204 0.0111 o.OO+OOO 9,05-001 9,07-001 66.666 4,587 3(1 1.352-003 1.92l8 u.on96 0.00+000 7,58-001 7,59-001 69,499 3.754 37 1.11'.2-003 1.9231 0.0083 0.00+000 6,34-001 6,35-oD1 70.196 3.057 38 9,997-0fl4 1.9242 o.oo73 o.oo+oon '5,31-001 5,32-001 70.780 2.473 ~9 13.619-004 1.9251 o.on63 0.00+000 4.56-001 4,57-(101 71.275 1.979 4fl 7.443-004 1.9259 n.oo55 o.OO+OOO 3.91-001 3.91-001 71.699 j • 555 41 6.439-0t14 1.9266 n.nn48 0.00+000 3.l9-001 3,?0-001 72.054 1.199 4~ 5.'579-004 1. 9272 o.oo4? n.OO+OOO 2.50-001 2,?0-001 Jl:l.339 0.914 4~ 4,841-004 1.9277 u.0037 0.00+000 1.95-001 1,96-0il1 72.563 0.691 44 4,208-()04 1.92A2 [J. 0 0 33 [1,00+000 1.56-001 1.57-001 7'2.739 0.515 41) 3.6fl3-004 1.9286 0.0029 Q.OO+OOO 1.21-001 1.21-001 72. R78 0.376 46 3.193-004 1.92H9 0 • 0 0 25 o.OO+OOO 9,37-002 9,40-002 72.985 0.268 47 2.7A8-004 1.92Q2 0.0022 Q.On+OOO 7,41-002 7,44-002 7.3.070 0.184 4P 2.453-004 1.929~ 0.0020 0.00+000 5,1:l6-002 5,88-()02 7.5.136 0.117 49 2.166-01'14 1.9201 0.0017 o.OO+OOO 4,6R-002 4,7o-o02 7.3.189 0.064 "in 1.9U-nl14 1.9299 D.0015 o.OO+OOO 3,91-002 3,GJ•IJU2 73.232 o. o 21 1 

All exponential numbers are designated by a si~n following the numiJer, then by two zeros and the exponent. Thus, 3,26-003 = 3,26 X 10-. 



18 

TABLE 5. 2. Parameters at 0. 28 microns 

Alt 
Rayleigh Rayleigh Rayleigh Aerosol Ozone Ext. Ext. Ext. 

(km) atten. optical optical atten. absorp. coeff. optical L ~>tical 

coeff. thick. thick. coeff. coeff. thick. thick. 

(km - 1) (0-h) (h-oo) (km - 1) (km- 1) (km - 1) (0--h) (h-oo) 

h {3r 'T 'T' {3p {33 {3 ext 'T 'T' 

r r 
ext ext 

1.94e-nnt (),f) [J II (j 1.6481 2.7(1-0(11 3. 77-001 8,42-0ll1 o. no 0 37.806 

1 1.. 7, 7- Q f1 :1 r'). ~ 8')b 1,4A24 :1 .19-(101 3 • 4 6 • [I 01 b.41-0ll1 ll.742 37.065 

2 1.A.1o-nn1 n •. ~541 1.2940 ?.13-002 3.11-001 5.n·oLJ1 1.323 ,7.,6. 483 

~~ 1.446-nnl n.'?ofi4 t.1417 2.16-00? 2,65-001 4. :n-o o 1 1. 8 0 0 ~~6.007 

4_ 1.3n3-nr11 n.64~R 1.0(143 9.7?-003 2,40-001 3,R0-1101 2.?05 3'5.601 

r; 1.111-on:1 n,7tJ7'5 o.BRo6 4.~2-oo.3 2.34-001 3,"l6-o01 2.57:5 35.234 

1.05(1-(1n1 ll.87R? 0.7A96 1 • 4 8- 0 0 .~ 2.29-(101 3.j5-oU1 2,911'\ 34.888 

7 9.3Ro-nn2 0.9779 0.6702 ?.40-004 2,36-001 3.31-0111 ..S.251 34.555 

R ~.3~9-nn;.., t.nAAfl tl. '5R15 1.b9-004 2.42-nn1 3.25-n01 ..S,579 34.227 

q 7.4?6-(11"2 1. H">'? d.5n26 6.7'5-00'5 2.9!:!-001 3.72-001 .5.928 33.878 

11-1 6.'574-nn;,J 1. ?1">? (1,4326 3.51-005 3,71-001 4,37-0(Jl 4,333 .53.474 

11 o;,Rnn-Qn? L2774 ~.3707 3.24-005 4,88-001 '5,46-0Ul 4. 8~ 4 32.983 

1? 4.9r:;9-nn;;> 1.3312 n.3170 2.97-005 6,5!;-001 7 • 0 tl- 0 111 ?,41)1 32.356 

1 ·' 
4.238-(11'1? 1 •. 3772 II • '?.71 0 3.24-00'5 H,Sl6-001 9,3!:l-Oll1 b.274 31.533 

1 4 3.n:.J~~-n1'1? 1.411''5 ;) • 2317 3.51-005 1.01+000 1, 0 ') + 0 II 0 1',268 3n.538 

~ ":! 3.096-on? j,4?01 ll.1981 5,67-005 1.(11)+000 1.nl:l+ollu tl. 33 6 29.471 

1 f., 2.647-on? 1 • 4 7 Hl1 II .1693 9.1R-ooc; 1.09+000 1.1~+000 9,437 28.369 

1 7 2.21'l2-on?. 1. 5 [13j 0.1448 9.99-00? 1.1!:3+000 l.?O+QUO 1D.596 27.210 

1P 1.9~4-[1r12 1.524.3 11.1?38 1.08-004 1.29+000 1. 31+000 11.8?2 25,954 

19 t.6"i~~-n112 1.5423 rJ .1 o 59 1.~1-004 1.?1+000 1.52+000 1•5.269 24,537 

?n 1.413-nn? j • 5576 n.o906 1.16-004 1.74+000 1.7':>+000 14.906 22.900 

?1 t.;?n4-nn2 1.5711'1 U.0775 1.11-004 1.95+000 1.96+000 16.764 21.042 

n 1.o26-on2 1. 581 (j 0.[1663 l.Di-1·004 2,09+000 2. lll + 0 u 0 1d.79'5 19.012 

23 8.744-nn3 't.5913 (I • 0"i68 j,03-004 2.10+000 2.11+000 20.898 16,909 

?4 7.46l-on3 1.5994 0.0487 7. 02-005 2.0?+000 2.0':i+QOU 2c.978 14.828 

?') t:.:n?-01'13 1.6063 11.0418 4,86-005 1.91+000 1.91+000 24.962 12.844 

?6 5.446-nn3 1.1':!1?3 0.0359 3.?1-005 1. 73+000 1. 73+Qll0 2b.7b6 11.020 

?7 4.657-Q03 1.6173 ll,0308 3.24-005 1.49+01'10 1.50+00U 2(;,4Q2 9.404 

?8 3,9q6-Qn3 1. f:l211J ll. 0 ?65 ?.97-oor:; 1.30+0[10 1. ,H+ 0 0 u 29.8()6 8.001 

29 3.414-nn3 1. 625;3 II • 0 228 2. 7Q-005 1.13+000 1.14+0ll0 31.028 6. 778 

3n 2.927-(1(13 t.FJcB'? 0.1_1197 2.?6-005 9,57-001 9,n0-001 32.077 5.729 

~1 2.?1o-nn3 j • n312 fi.0169 0.00+000 8,41-001 8,43-001 32.979 4.827 

:~ 2 2.t55-on3 1..6335 0.0146 0.00+000 7,23-001 7.2':>-0tl1 33,763 4.043 

33 1.~40-01'13 1.635? :_~. 01 26 0.00+000 6,17-001 6,19-I)L]l 34.435 3.371 

34 1.572-nn3 j • f, 3 7 ~~ (I, Q 1 Q 9 o.un+oon 5.12-001 5,14-0U1 ;s ':>.no 1 2.805 

3') 1.345-01'13 1..63f-l7 IJ. 0 0 94 0. Q (]+I) 0 '1 4,1)7-001 4. 58-0 (J 1 ,3 'J. 4 A 7 2.319 

3n t.1'54-no3 1. 64 f) u n.ooR2 o.OO+OOr1 3,83-001 3,84-001 ~'S.908 1. 898 

:n 9.912-01'14 1.n41n n.on71 0.00+000 3,20-001 3.21-001 jb,2b1 1.546 

~~ ?.531-(104 1.6420 1).0062 o.uo+oon 2.1'>8-001 2. 6 9- n (J 1 36.556 1.251 

19 7.3'55-[11'14 1.6421 0.0054 o.uo+oon 2.30-001 2.31-001 ~~6.1305 1. 0 01 

40 6.352-01'14 j,()4~4 II • 0 (1 4 7 o.on+ooo 1.97-001 1.9tj-OD1 .. P. 020 0. 7 8 7 

41 5.494-()1'14 1.6440 e.on41 0.00+000 1.61-001 1. 62- I)[] 1 ,)1.199 0.607 

4~ 4.761-!104 1.()445 o.oo3n o.on+noo 1.26-001 1.27-nli1 j7.344 n.463 

43 4.111-r.n4 1. 641') 0 u.on32 o.Ofl+OOO 9.86-002 9,9ll·Oli2 ,p. 456 0.350 

44 3.591·01')4 1.f:l4"i4 n.on28 0.00+000 7.89-002 7.92-nD~ .37 .?46 0.261 

45 3.1?6-nn4 j,6457 u.on24 o.OO+OOO 6.11-002 6.14-002 :37.616 0.191 

41' 2.7??-nn4 1. f:,460 o.nn22 o.On+OOO 4,73•002 4,75-002 .~7.670 n.136 

47 2.379-rna 1..64()3 0.0019 0.00+000 3,74-002 3,77-00~ ~7.713 n. o 94 

4P 2. OG3·(1 04 1 .• 64 6? 0.0017 o.oo+non 2.96-002 2.9tl-OU2 37.747 0. 0 6 0 

49 t.84A-on4 :t.64hl u.on15 O.OO+OOn 2.36-002 2.:~tl-002 37.773 0.033 

"'iO 1.63?-nn4 1 • fl4AF< 0.0013 o.oo+oon 1.97-002 1..99-oo~ j7.795 0.011 

All exponential numbers are designated by a sign following the number, then by two zeros 

and the exponent. Thus, 3.26-003 =3.26xlo-3. 
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TABLE 5. 3. Parameters at 0. 30 microns 

Alt Rayleigh Rayleigh Rayleigh Aerosol Ozone Ext. Ext. Ext. (km) atten. optical optical atten. absorp. coeff. optical optical coeff. thick. thick. coeff. coeff. thick. thick. (km - 1) (0-h) (h-co) (km - 1) (km- 1) (km - 1) (0-h) (h-co) h f3r 'T 'T' f3p {33 f3 ext 'T 
ext 'T' r r 

ext 
1.446-0nl n.oooo 1.:??37 2.60-001 3,60-002 4,41·0U1 u. o on 4.968 1 1.312-(101 0.1379 l,OR5F! 1.14-001 3,29-002 2. 79-001 0,360 4,608 2 l.HlR-Oi'll n.2629 0,9607 4,94-00? 2,96-002 1.98-001 0,598 4.370 3 1.073-0111 (1,3760 0. 84 77 2.011-002 2,52-002 1.53-001 0. 773 4.194 4 9.671.-01'12 I'J, 4 7 A 0 1'1,7456 9.M>-oo.3 2.28-002 1.29-0U1 0,914 4.053 ., 8,693-PI'l2 o.?69h 0.6'538 4,16-003 2,23-002 1.13-001 1,036 3,932 A 7,7q2-nn2 0.6523 0.5714 1.43-QOj 2.18-002 1..01-001 1,143 3.825 7 6.9~4-(102 n,7260 0,4976 5.20-004 2,2?-002 9,?.7-0li2 1,240 3.728 8 6.2nt.-nn2 n. 79:1 9 11,4318 1.82-004 2 •. ~ 0- (] 0 2 8,'53-002 1.329 3.639 9 5.513-[!1'12 o.85r.J5 0.3732 6.50-005 2,84-002 8,36-002 1.41.3 3.555 1 n 4,F!A1-(11'l2 0. 9 0 21j 0.3212 3.38-005 3,53-002 8,42-002 1.497 3.471 11 4.3nt.-nn2 (1,94R4 fl.2753 3.12•005 4,65-002 8,96-002 1,584 3.384 j? 3.682-nn? n.98R3 Ll.2~53 2.86-00'5 6,27-002 9,96·002 1,679 3.289 1 3 3.147-[1r12 1.. ()225 0. 2012 3.12-00'5 8,53-002 1.17-0U1 1, 7 B 7 3.181 1 4 :?.690-PI'l2 1.1'l517 0.1720 3 • .58-005 9,fl7-002 1.,24-001 1,907 3.061 1 5 2.299-[111:!1 1.fl76b 0,1471 '5.46-005 1.00-001 1.23-001 2. 0 3 0 2.937 1 6 1.965-nn? 1 • (1979 O.P57 8.84·005 1.04-001 1.24-001 2.154 2.814 17 1.6Ro-nn2 :1.1162 0.1075 9.62·005 1.12-001 1.29-001 2.280 2.687 1 R 1.436-nn? 1.1317 0.0919 j, 04-004 1.23-001 1,.31:!-001 2,414 2.554 19 1.2?8-[lrl? 1.1450 (J. 0 786 j .17-004 1.43-001 1.56·001 2.561 2.407 ?0 1,049-(1'1? 1..1564 0.0672 1.12·004 1.66-001 1,76-001 2,727 2.241 21 8.9~6-(1'13 1.1661 (J. 0575 1. 07-004 1.86-001 1.95·001 2,912 2.056 ?? 7,614-!11'l3 1.1744 (],049? 1· 04-004 1.99-001 2,07-001 3.113 1. 855 23 ~.492-(103 1.1~1~ il. 042? 9.88-005 2,00-001 2,07-00.1. .5,320 1.648 24 5.540-0'13 1.1875 0,0362 6.76·005 1.95-001 2,01-(101 ..5,523 1.445 ?5 4.nt-nn~ 1.19116 (). 0 310 4.613-005 1.82-001 1.87-001 .5,717 1.251 ?6 4,043-rn3 1 .197 [l 0.0267 3.38-005 1.65-001 1.69-001 .3,894 1.073 ?7 .3,45e-nn3 1.2008 o.o229 3.1?.-005 1.42-001 1.46-001 4,052 0.916 ?R 2.96n-rn.3 1.204(1 0.0197 2.86-005 1.24-001 1.27-001 4,188 n.780 2o 2.5l?-rn3 1..201'>7 8.01.69 ;?.60·00'5 1.08-001 1.11-001 4,307 n.661 ~n 2.173-nrq 1.2U0l 0. 0146 2.47-005 9,12-002 9,34-002 4,409 0.559 ~1 1.H64-nn3 1.2111 (),0126 0.00+000 8,01·002 8,20·002 4,497 0.471 :32 t.6no-on3 ] • 21 ?8 0.0108 O.Dn+OOO 6,89-002 7,05-002 4,573 0.395 33 1.366-(103 1.2143 0.0094 o.OO+OOO 5,81;•002 6,01·00<: 4,638 0.329 34 1.167-(103 1. ?156 0.0081 ().00+001'1 4,88-002 4,99·0U2 4,693 0.274 35 9,9H9-nn4 1.?167 0.0070 0.00+000 4,35-002 4,45-002 4,741 0.227 ::If- e,5n6-nn4 1.?176 0.0061 Q,OO+OOI'J 3,65-002 3,73-002 4,782 1).186 :n 7,3t;9-rn4 1.21R4 [1.0053 o.Ufl+OOI"J 3,05-002 3,12·002 4,816 0.152 ~A 6.3~4-Qfl4 1.2191 0.0046 0.00+000 2,56-002 2.62-0(Jt:J 4,845 0.123 ~q '5,461.-('1114 1.21'<7 0.0040 0.00+000 2,19-002 2.25-0(12 4,869 n. o 99 4 () 4,71A-(1'14 1.2?02 o.on35 o.OO+OOO 1.88·002 1.93·002 4,890 0.078 41 4,(179-[lli4 1.2206 o. n n 31 0.00+000 1,54-002 1.">8-002 4,9(]7 n.060 d~ 3.5~4-on4 1.?210 0. on 27 0.00+0011 1.20-002 1.24-002 4,921 0.046 43 .3. 0~7-0 i)4 1.2213 c. n n 24 Q,OO+OOO 9,:59-003 9,70-003 4,9.32 l1. 0 35 44 2.M6-[l04 1. ::>21 f) 0.0021 0.00+000 7,51-003 7,78-003 4,941 n. o 2 7 4") 2.3?1-rrJ4 l.?t'H> n. n n 18 Q.OO+OOO '5,82-003 6,05-0ld 4,948 n. 02 o 46 2. 0?3-[1 04 1.22?1 0,0016 Q,IJO+OOO 4,?0-003 4,7l·OU3 4,953 0. 014 47 1.766-01'14 :l.. ?223 l1. on 14 o.OO+OOO 3,':i7-003 3,74·UU3 4,958 0.010 4A 1.554-('104 1.22?4 I!. 0 n 12 o.OO+OOIJ 2,82-003 2.97-003 4,961 0. 0 0 7 4G 1.37?-Q£14 1. ?221) Ll.0011 fJ,UO+OOO 2,25-00.3 2 •. H-OL1.5 4,964 0.004 ~:;n 1. 212-n 1"4 ].,2~'?7 n. o o 1 n (1,00+000 1.R8-00J 2,00-0IJJ 4,966 0.002 

All exponential numbers are designated by a sign following the number, then by two zeros and the exponent. Thus, 3. 26-003 = 3. 26 x Io-3. 
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TABLE 5. 4. Parameters at 0. 32 microns 

Alt 
Rayleigh Rayleigh Rayleigh Aerosol Ozone Ext. Ext. Ext. 

(km) atten. optical optical atten. absorp. coeff. optical optical 

coeff. thick. thick. coeff. coeff. thick. thick, 

-1 (0-h) (h-oo) (km - 1) (km- 1) (km- 1) (0-h) 
(km ) 

(h-oo) 

h f3r 7" 7"' f3p {33 f3 ext 7" 7"' 

r r 
ext ext 

1.098-001 o, o on 1) 0.~~90 2.50-001 3,20-003 3,td-Oll1 ll. 0 0 0 1.551 

1 9.962-002 0,1047 0.8243 1,10-001 2,9.5-003 2,1.3-0lll 0,?88 1. 263 

2 9·.020-00? n,19'i6 0.7294 4.7'5-002 2,6.3-003 1,40-0lll [l. 464 1.087 

3 8.148-002 0.~854 u.6435 2.00-002 2,?4-003 1.04-QOl u,586 (\,965 

4 7.342-on? 0,3629 0.5661 9. u o- o o .3 2,03-003 8,4?-00;2 0. 68 0 (\,871 

'S 6,599-(1(12 0,4326 0,4964 4,00-003 1,98-003 7.? ll- 0 [12 0.759 (1,793 

f. 5.91.5-cn? 0,4952 0,4338 1,3A-003 1,94-003 6,?5-0!J2 0.826 (1.725 

7 5.2A7-on2 0. 55:1 2 (1, 3778 '),00-004 2.00-003 5,'54-QU2 0,P.85 0.667 

A 4. 71.1-nn? 0,601.2 [1,327~ 1,75-004 2,05-003 4,93-002 0,937 0.614 

9 4.1~5-(102 0,6457 U.2833 6.2'1-005 2,52-003 4,44-002 0,984 0.567 

1 0 3.7n5-on2 0,6851 (1,2438 3.25-00'5 3,14-003 4,02-002 1.026 0.525 

11 3.269-Qfl? o. 72 n n (1.21)90 3.00-005 4.13-003 3.69-0IJ2 1.065 0.486 

1? 2.795-nn? Q,7503 0.1786 2.7"5-00"i 5,58-003 3,36-002 1.100 0.451 

1 3 2.389-(1()2 0,7762 U.1527 3.00-005 7.?9-003 3,1.5-002 1,133 0.419 

1 4 2.042-on2 0.79?4 0.1~06 3.25-005 8,59-003 2,90-002 1,163 0.388 

1.5 1.745-002 C,8173 0.1116 5.25-005 8,93-003 2,64-002 1.191 0.361 

H 1.492-002 c.83~5 0.0955 8.50-005 9.25-003 2,43-002 1.216 0.335 

17 1.275-01'12 0.8473 0.0816 9.2'5-00'5 9,97-003 2.28-002 1.239 0.312 

1~ 1.090-002 0,8592 0,0698 1.00-004 1.10-002 2.20-002 1,262 0.289 

1 9 9.319-003 1:;,8693 0.0597 1.13-004 1.28-002 2.22-002 1.284 0.267 

1'0 7_.9fl6-QO~~ 0.8779 o. oc;10 t.OR-004 1.47-002 2.:::>8-002 1,306 0,245 

21. 6.7~4-0(13 o.A853 0.0437 1.02-004 1.65-002 ?,34-002 1.329 0.222 

?2 5,780-003 0,8916 0.0374 1.00-004 1.77-002 2,36-002 1.353 0.198 

1'3 4.9?8-003 0.89f>9 0.0320 9.50-005 1.78-002 2.28-002 1.376 0.175 

24 4.2n5-oo3 0.9015 0.0275 6,50-005 1. 73-002 2.16-002 1. 398 0.153 

?5 3.591-003 0.9054 0.0236 4.50-005 1.62-002 1,98-002 1.419 0.132 

?fl 3.0ti>9-QI'J3 o.90B7 0.0202 3.25-005 1.46-002 1. 77-002 1,438 0.113 

?7 2.625-003 (1,9116 0.0174 3.00-005 1.27-002 1,5j-Q02 1,454 0.097 

;:l8 2.247-003 0.9140 0.0149 2.75-005 1,10-002 1,33-002 1,469 0.083 

?9 1.924-[103 n.9161 0.0129 2,50-005 9.61-003 1.16-0U£ 1.481 0.070 

3n 1.649-003 0.917Q 0.0111 2.38-00'5 8,11-003 9,78-003 1,492 0.059 

31 1.415-003 0,9194 0.0095 0.00+000 7,12-003 8,54-006 1.501 o. o 50 

32 1.214-0('13 (1,9207 0.0082 o.OO+OOO 6,12-003 7,34•003 1. 50 9 0.042 

~3 1.037-003 0,9219 0.0071 0.00+000 5,23-003 6.26-00.:5 1,516 0.036 

34 8.859-004 0,922R 0.0061 o.OO+OOO 4,34-003 5,22·0U3 1,521 0. 0 3 0 

35 7.583-004 0,92:56 0,0053 n.OO+OOO 3.87-003 4,63-003 1. 526 0.025 

36 6.5(13-0114 [1,9243 0.0046 o.OO+OOO 3.24-003 3,89-003 1,531 0.021 

37 5.5A7-on4 0.9249 0,0040 o.OO+OOO 2.71-003 3,27-003 1.534 0.017 

3R 4.808-0(14 n.92"'5 0.0035 o.OO+OOO 2.27-003 2,75-003 1.537 0.014 

39 4.145-on4 [1,Q259 0.0030 0.00+000 1.95-003 2.36-003 1.540 0,011 

4[1 3.580-004 0.9263 0,0027 0,00+000 1.67-003 2.03-003 1.542 0.009 

41 3.097-004 0.92f>6 0.0023 0.00+000 1.;56-003 1.67-00J 1,544 0.007 

42 2.683-004 n.Q269 0.0020 0,00+000 1.07-003 1.34-0L13 1. 545 0.006 

43 2.3ll9-on4 (1,9272 0.0018 0,00+000 H.35-004 1.07-003 1. 546 0.005 

44 2.0?.4-004 0,9274 0.0016 0.00+000 6,6H-004 8. 70-004 1.547 0. 0 0 4 

45 1.762-on4 f1.9276 0, OIH4 o.oo+oon 5,17-C04 6,93-004 1. 54 8 0.003 

46 1.536-004 0.9277 0.0012 0.00+000 4.01-004 5,54·004 1. 549 0. 0 0 2 

47 1.341-004 C'.92H 0,0011 0.00+000 3,17•004 4,'51-004 1.549 0. 0 0 2 

48 1.180-004 0.9230 0.0009 0.00+000 2.51-004 3.69-004 1. 550 0.001 

4Q 1.042-01')4 0.92>l1 0.0008 0.00+000 2.00-004 3.04•004 1. 550 (1.001 

'50 9.201-0f15 (1,9282 o. on o 7 O.llO+OOO 1.67•004 2.59-[)0'1 1. 550 0.001 

All exponential numbers are designated by a sign following the number, then by two zeros 

and the exponent. Thus, 3. 26-003 = 3. 26 X lo-3. 
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TABLE 5. 5. Parameters at 0. 34 microns 

Alt Rayleigh Rayleigh Rayleigh Aerosol Ozone Ext. Ext. Ext. (km) atten. optical optical atten. absorp. coeff. optical optical coeff. thick. thick. coeff. coeff. thick. thick. (km - 1) (0-h) (h-oo) 
(km - 1) (km - 1) (km - 1) (0-h) (h -oo) h 13r 'T 'TI 

f3p 133 13 ext 'T 
ext T' 

r r 
ext n 8.494-(ll'll> o. o o o rJ 0,7188 2,40-001 2,28~004 3,25-001 0. 0 0 0 1,046 1 7,708-0f'l2 (1.0810 0,6378 1.06-001 2.09-004 1,83-001 u.254 0.792 2 6.979-oo2 0.1544 0.5643 4.56-002 1.88-004 1,16-001 0.403 0.643 3 6.3n4-on2 o.2209 0.4979 1.9?-002 1,60-004 8,24-002 0.502 0.544 4 5,6R1-002 1),2808 0,4380 8,64-003 1,45-004 6,56-002 0.576 0.470 5 5.1o6-on2 0,3347 fJ,3R40 3.84-003 1.41-004 5,50-002 0,637 n. 41 o 6 4.577-002 0.3831 0.3356 1 • .32-003 1.38-004 4,72·0U2 0,688 0.359 7 4.091-0112 0.426!:> (1,2923 4.80-004 1.43-004 4,15-002 0.732 0.314 8 3.645-on2 0.4651 0.2536 1.68-004 1,46-004 3,68-002 lJ. 771 0.275 9 3.2~a-on2 (1,4996 0.?.192 6.00-005 1.H0-004 3,26-002 0,806 0.241 1 0 2,8fl7-oo2 1),5301 (1 .1887 3.12-005 ?.24-004 2,89-002 0,837 0.210 11 2.529-002 ('\.55 71 0,1A17 2.88-005 2,94-004 2,56-002 0,864 0.183 1? 2 .11'l3- (1112 0.5805 0.1382 2.64-005 3,97-004 2,21-002 0,888 0.159 13 1.848-0r:J? 0.6006 0.1182 2.88-005 5,41-004 1.91-002 0,908 0.138 1 4 t.5Bo-oo2 o. 6177 0.1010 3.12-005 6.12-004 1,64-002 0,926 o.120 15 1.35o-on2 Q,IS324 [),Q864 5.04-005 6,36-004 1.42-002 0.941 0.105 16 1.154-002 (1,6449 0.0739 8.16-00'5 6,59-004 1.23-002 [J,955 0. 0 92 'l7 9,A66-0P3 0.6556 0. 0 IS31 8.88·005 7,10-004 1.07-002 0,966 o.o8o 1 8 8.434-(103 0.6646 0.0'540 9.60-005 7,81~004 9,31·00.5 0,976 0.070 19 7.210-003 (1, 6726 0,0462 1.08-004 9,09-(104 8,23-003 U,985 0.062 ?n 6.1M-oo3 0,6793 0.0395 1.03·004 1.05-003 7.32-003 0,993 0.054 ?1 5.249-003 0,6850 0.0338 9.134-005 1.11:;-003 t'1,?2-003 1,000 0.047 ?? 4.472-083 n,689R 0.0?89 9.60-00'5 1.26-003 5,83-00.3 1.006 0.041 2~ 3.8t3-on3 0,6940 0.0248 9.12-005 1.27-003 5.17~oo3 1 0 011 0.035 ~4 3.254-(1113 (1,697'S 11.0?12 6.24·00'5 1,24-003 4,55-0lJ3 1.016 0.030 ?'3 2.779-(11')3 o. 7 (In 5 0.0182 4.32-00'5 1.1?-003 3,97-oo.s 1.020 0.026 ?6 2.375-nn3 r. 7 n ·'1 0. 0157 3.12-005 1,(14-003 3,45-003 1.024 0.022 '?7 2.031~on3 o.7G53 0.0135 2.88·005 9.02-004 2,96-003 1.027 0.019 ?8 t.nB~nn3 (1,7072 (l,0116 ?.64-005 7,87-004 2,55-003 1 • 0 3 0 0.016 ?Q 1.4R9-oo3 (],7QP,8 o.oton 2.40-005 6,85-004 2.20-003 1.032 0.014 ~11 1.276-11113 0.71(12 0.0086 2.28·00'5 5,78-004 1.88-0ll3 1.034 0.012 ~1 1,095-0113 0.7114 0.0074 o.OO+OOO 5,08-004 1,60·00.3 1.036 0.010 ~? 9,.H7-004 n.7124 u, o o 64 [1.00+000 4,36-004 1,31:l-00.3 1.038 n. o o 9 ~3 P.023-0I'J4 (1. 713 3 o.on55 o.OO+OOO 3,72-004 1.17-003 1.039 n.ooa ~~ 4 6.854-0114 (],7140 0.0048 o.OO+OOO 3.09-004 9,95-004 1.040 o.oo6 ~5 5.867-004 0.7146 U.Q041 o.OO+OOO 2,76•004 8,63-004 1,041 o.oo6 ~I, 5.031-01)4 r.71'52 [i,0036 o.UO+OOO 2,31-004 7,34·004 1, 0 4 2 o.oos 

:q 4.323~on4 (1,7157 0.0031 0.00+000 1.93-004 6,:?6-0U4 1.042 n.oo4 3R 3.no~nn4 n. 7161 o.oo27 Q.OO+OOO 1.62-004 5,34-00t< 1.043 o.oo3 .. ~ 9 3.2o7~nn4 0.7164 0,(1024 o.OO+OOO 1,39-004 4,60•004 1.044 0. 0 0 3 40 ~.770-111'l4 [1,71A7 0.0021 (1.00+000 1.19-004 3,96·004 1.044 0.003 41 ?.~96-[11)4 n,717!l 1), 0 018 0.00+000 9,73-005 3,37-004 1, 0 44 o.oo2 4? 2.076~nn4 (1,717? 0.0016 0.00+000 7,62-005 2,84-004 1.(145 0.002 4~ t.Ao2-nn4 (1,7174 0.0014 0 • 0 (I+ 0 0 0 '5,95-005 2,40-0G4 1. a 45 0.002 44 1.566-rH14 n.7175 o.on12 o.OO+OOO 4,76-005 2,04-004 1.045 o. o o 1 
~'5 1.363-on4 0,7177 I). 0011 o.OO+OOO 3,69-005 1. 7J-004 1.045 0.001 46 1.1RB-on4 o.717b (). 0 0 0 9 0.00+000 ?.,85-005 1,47·004 1.045 0.001 
47 1.037..!.on4 (1,717)1 o.onoA o.DO+OOO 2,26-005 1. 26- (1 0 4 1,04n 0.001 4~ 9.1?.8-ons o.71P.U o.noo7 o.OO+OOO 1,79-(105 1.09-004 1.046 0.001 49 i<.fl61-Qf15 o.71Ai 0.0006 Q,OO+OOO 1.4~-on5 9,49-005 1.046 0. 0 01 "n 7.11.9~nn5 o.71fi? 0.0006 o.OO+OOO 1.19-005 8,31•005 1.046 0.001 

All exponential numbers are designated by a sign following the number, then by two zeros and the exponent. Thus, 3. 26-003 = 3. 26 X lo-3. 
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TABLE 5, 6. Parameters at 0. 36 microns 

Alt 
Rayleigh Rayleigh Rayleigh Aerosol Ozone Ext. Ext. Ext. 

(km) atten. optical optical atten. absorp. coeff. optical optical 

coeff. thick. thick. coeff. coeff. thick. thick. 

(km- 1) (0-h) (h-oo) (km- 1) (km- 1) (km- 1) (0-h) (h-oo) 

h f3r 7 7' j3p /33 f3 ext 
7 7' 

r r 
ext ext 

0 6.680-002 o.oooo 0.5653 2.40·001 6,41-006 3.07-001 0. 0 0 0 0,872 

1 6.062-002 0.0637 0.5016 1.06-001 5.87-006 1.66-001 0,237 0.635 

2 5.489-002 0.1215 0.4438 4.56-002 5,27·006 1.00-001 0.370 o.5o2 

3 4,958-002 0.1737 0,3916 1.92-002 4,50-006 6,88-002 0,455 0.417 

4 4.468-002 o.22oB 0.3444 8.64-003 4,07-006 5.33-002 0.516 0.356 

c; 4.016-002 o.263tJ 0.3020 3.84•003 3,98-006 4.40·002 0,564 0,308 

6 3.599-002 0.3013 0,2640 1.32•003 3.89-006 3.73-002 0,605 0.267 

7 3.217-002 0,3354 0.2299 4.80-004 4,01-006 3.27-002 0.640 0.232 

8 2.867-002 0,36'58 0.1995 1.68-004 4.10•006 2,88-002 0,671 0.201 

9 2.547-002 0.3929 0.1724 6.00•005 5.06-006 2.'55-002 0.698 0.174 

1 0 2.255-002 0,4169 0,1484 3.12-005 6,30-006 2,26-002 0. 722 0.150 

11 1.989-002 0.4381 0.1272 2.88•005 8,28-006 1.99-002 0.743 0.129 

1 2 1.H1-002 0.4566 0.1087 2.64-005 1.12-005 1.70-002 0,762 0.110 

j 3 1.454-002 0.4723 0,0929 2.88·005 1.52-005 1.46-002 0,777 0.095 

14 1.242-002 0.4858 0.0795 3.12-005 1. 72-005 1.25-002 0,791 0,081 

15 1.062-002 0,4973 0.0679 5.04•005 1.79-005 1.07-002 0.803 0.069 

16 9.077-003 0.5072 0.0581 8.16-005 1.85-005 9,18-003 0,812 0.060 

17 7.759-003 o.515b 0.0497 8.88-005 2.00-005 7,87-003 0.821 0.051 

1.8 6.633-003 0.5228 0.0425 9.60-005 2.20-005 6,75-003 0.828 0.044 

1.9 5.671-003 o.5289 0.0363 1.08·004 2.56-005 5.80-003 0.835 0.037 

~0 4.847-0I'J3 o.534(l 0.0311 1.03·004 2,95-005 4,98-003 0,840 0.032 

21 4.128-003 0,5387 0.0266 9.84-005 3,31-005 4,26-003 0,845 0.027 

~2 3.517-003 0.542:, 0.0227 9.60-005 3,55-005 3.()5-003 0.849 0,023 

23 2.999-003 0.5458 0.0195 9.12-005 3,56-005 3.13-003 0,852 0.020 

24 2.5c;9-Q03 0.5486 0.0167 6.24-005 3,47·005 2.66-003 0,855 0.017 

25 2.185·003 0.550~ 0.0143 4.32·005 3,24-005 2,26-003 0.857 0.015 

26 1.868-003 0.5530 0.0123 3.12·005 2,93-005 1.93-00J 0,859 0.013 

27 1.597 .. 003 0.5547 0.0106 2 •. 8s .. oor; 2,54-005 1.65-003 0,861 0.011 

28 1.367-003 0.5562 0.0091 2.64-005 2.21-005 1.42-003 0,863 0.009 

29 1.171-003 0.5574 o.oo78 2.40oo005 1.93 .. 005 1.21-003 0,864 o.ooe 

30 1.0Q4-003 0.?58:, 0,0067 2.28 .. 005 1.63-005 1.04-00J 0,865 o.oo7 

31 8.609-004 0.5595 o.oo58 Q.OO+OOO 1.43-00'5 8,75-004 0,866 0.006 

32 7.390'"004 0,5603 0.0050 0.00+000 1.23-005 7.51-004 0.867 o.oo5 

33 6.310-004 (1,5609 o.oa43 o.OI'I+OOO 1.05-005 6.41-004 0,868 0.004 

34 5.391-004 o.5615 0.0037 0.00+000 8,69-006 5.48-004 0,868 0,004 

35 4.614-004 0.5620 0.0032 0.00+000 7,76-006 4.69·004 0,869 0.003 

36 3.957-004 0.56?5 0.0028 0.00+000 6,50-006 4,02-004 0,869 0. 0 0 3 

:n 3.399-004 o.5b26 0.0024 o • o o + o-o o 5,44-CJ06 3.45-004 0,870 0.002 

38 2.926-004 0.5631 0.0021 0.00+000 4.55-006 2.97-004 0.870 0.002 

39 2.522-004 0.563 4 0.0019 0.00+000 3,91-006 2.56-004 0,870 0.002 

40 2.178-004 0.5636 0.0016 o.OO+OOO 3,35-006 2.21-004 0,870 o.oo2 

41 1.884-004 o.563P 0.0014 0.00+000 2,74-006 1.91-004 0.871 0.001 

42 1.633-004 n.564(' O.Otl12 0.00+000 2,14-006 1.65-004 0.871 o.oo1 

43 1.417-004 n.5f42 0.0011 0.00+000 1.67-006 1.43-004 0,871 o.oo1 

44 1.232-004 0.564~ 0.0010 0.00+000 1.34-006 1.24-004 0.871 0,001 

45 1.012-on4 0,5644 0.01'108 0.00+000 1.04-006 1.08•004 0,871 0,001 

46 9.345-005 0.5645 0,0007 0.00+000 8.03·007 9.43-005 0,871 0.001 

47 8.159-005 0.5646 0.0007 0.00+000 6,35-007 8.22-005 0,871 0,001 

48 7.179-005 0.5647 0.0006 0.00+000 5.02-007 7.23-005 0.871 0.001 

49 6.339-01'15 0.5648 0,0005 0.00+000 4,01-007 6,38-005 0.871 0.001 

50 5.598-005 o.564b 0.0004 o.OO+OOO 3,35-007 5,63 .. 005 0.872 o.noo 

All exponential numbers are designated by a sifn following the number, 

and the exponent. Thus, 3. 26-003 = 3. 26 X 10- . 
then by two zeros 
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TABLE 5. 7. Parameters at 0. 38 microns 

Alt Rayleigh Rayleigh Rayleigh Aerosol Ozone Ext. Ext. Ext. (km) atten. optical optical atten. absorp. coeff. optical optical 
coeff. thick. thick. coeff. coeff. thick. thick. (km- 1) (0-h) (h-oo) 

(km - 1) (km - 1) (km - 1) (0-h) (h -oo) h f3r r r' f3p /33 f3 ext r 
ext r' 

r r 
ext n 5.327-0f'J2 O.Ol~OC 0,4'508 2.30-001 0,00+000 2.83-001 0. 0 0 0 0.744 1 4.834-oo;;> n.o5n8 0.4000 1.01-001 o.oo+ooo 1.5(1-001 0,?16 0.528 

2 4.37'7-on2 0.0969 0.3539 4.37-002 0,00+000 8,75-002 0,335 o.409 
3 3.954-002 0.1385 0.3123 1.84-002 0,00+000 5,7Y-002 0. 4 G 8 0.337 
4 3.563-oo2 0.1761 0.2747 8,28-003 0.00+000 4,39-002 0,459 0.286 
5 3.202-oo:? 0.?099 0.2409 3,68-003 0,00+000 3.57-002 u. 4 98 0.246 
6 2.871-002 0.2403 0.2105 1.27-003 o.oo+ooo 3,00-002 0,'531 0.213 
7 2.566-002 0.~675 0 .j 833 4.60-004 0.00+000 2.61-002 0.559 0.185 
8 2.2R6-002 0.2917 0.1591 1.61-004 0,00+000 2.30-002 0,584 Oo160 
9 2.031-002 0.3133 0,1375 5.75-005 0.00+000 2.04-002 0,605 0.139 

1 0 1.798-002 0.3325 0.1183 2.99-005 0,00+000 1.80-002 0,625 0.119 
11 1.586-002 0.3494 0,1014 2.76-005 0,00+000 1.59-002 0,642 0.103 
12 1.356-0f'J2 0.3641 0.0867 2.53-005 0,00+000 1.,36-002 0.656 0.088 
'13 1.159-002 (1,3767 0.0741 2.76-005 0.00+000 1.16-002 0,669 0.075 
14 9.91'!8-(103 0.3874 0.0634 2,99-005 0.00+000 9.94-003 0,680 0.064 
15 8.469-00,3 0.3966 0.0542 4.83-005 0,00+000 8,52-oOJ 0.689 0.055 
'16 7.239-(103 0.4045 0.0463 7.82-005 0,00+000 7.32-00.3 0.697 0.047 
n 6.188-on3 0.4112 0.0396 8.51-005 0,00+000 6,27-003 0,704 o.040 
1 8 5.290-003 0.416<; 0.0339 9.20-005 0,00+000 5.38-003 0,710 0,035 
19 4.522-003 (1,4218 0,0290 1.03-004 0.00+000 4,63~oo3 0. 7l5 0.030 
20 3.866-0I'l3 0.4260 0.0248 9.89-005 0,00+000 3,96-003 0. 719 0.025 
?1 3.292-0I'l3 0.4296 0.0212 9,43-005 0.00+000 3,39-00.3 0,722 o.022 
?? 2.805-003 0.4326 0.0181 9.20-005 0,00•000 2.90·003 0,726 0.019 
'3 2.391-003 0,4352 0.0155 8.74-005 0.00+000 2.4a~ooJ 0,728 0. 016 
~4 2.041-003 0.4375 0.0133 5.98-005 0.00+000 2.10·003 0,731 0.014 
~5 1.743-003 0.4394 0.0114 4.14•005 0,00+000 1,78•003 0,733 0.012 
21') 1.489-003 0.4410 0.0098 2.99-005 o.oo+ooo 1.52-003 0,734 0.010 
'?7 1.274"003 0,4424 0.0084 2.76-005 o.oo•ooo 1.30·003 0,736 o.oo9 
'?8 1.090-003 0.4435 0.0073 2. 53· 0 0-5 0,00+000 1.12•003 o .• 737 0,007 
29 9.338-004 0.4445 0,0062 2.30-005 0.00+000 9,57-004 0,738 0.006 
30 8.004-004 0.4454 0.0054 2.18-005 0,00+000 8.22-004 0. 739. o.oo5 
31 6.866-004 0,4462 0.0046 0.00+000 0.00+000 6.87-004 0.740 0.005 
32 5,893-004 0,4468 0.0040 o.OO+OOO 0,00+000 5.89•004 0.740 o.oo4 
~3 5.032-004 0,4473 0.0034 o.OO+OOO o.oo+ooo 5,03-004 0,741 o.oo3 
34 4.299-004 0.4478 0.0030 0.00+000 o.oo•ooo 4,30•004 0.741 0.003 
35 3,680-004 0.4482 0.0026 0.00+000 0,00+000 3.68-004 0.742 o.oo3 
36 3.156-004 0.4485 0.0022 o.OO+OOO 0,00+000 3,16-004 0.742 o.oo2 
37 2.711-004 0,4488 0.0019 o.OO+OOO 0,00+000 2.71-004 0,742 0,002 
38 2.333-004 0.4491 0.0017 0.00+000 0.00+000 2.33•004 0,742 0.002 
39 2.012-01')4 0.4493 0.0015 o.OO+OOO 0,00+000 2.01-004 0,743 0.001 
40 1.737-0I'l4 0.4495 0.0013 0.00+000 0,00+000 1.74-004 0.743 0.001 
41 1.503-Q04 0.4497 0.0011 o.OO+OOO 0.00+000 1.50-004 0,743 0.001 
42 1.302-004 0.4498 0.0010 o.OO+OOO o.oo•ooo 1.30-004 0,743 0.001 
43 1.130-004 0.4499 O,Otl09 0.00+000 0.00+000 1.13•004 0,743 0.001 
44 9,821"005 0,4500 o.oooe o.OO+OOO 0,00+000 9,82-005 0,743 0,001 
45 8.549-005 0.4501 o.ooo7 0.00+000 0,00+000 8,55-o05 0,743 0,001 
46 7.453-005 0,4502 0.0006 0.00+000 0.00+000 7,45-005 0,744 0,001 
47 6.507-005 0.4503 0.0005 0.00+000 0.00+000 6,51 .. 005 0,744 0.001 
48 5.725-005 0.4503 0.0005 0.00+000 0,00+000 5.72•005 0,744 o.ooo 
49 5,056 .. 005 0.4504 0,0004 0.00+000 0,00+000 5,06-005 0,744 o.ooo 
50 4.465 .. 005 0.4504 0.0004 o.Oo+OOO 0,00+000 4,46-005 0,744 o.ooo 

All exponential numbers are designated by a sign following the number, then by two zeros and the exponent. Thus, 3. 26-003 = 3. 26 X lo-3. 
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TABLE 5. 8. Parameters at 0. 40 microns 

Alt 
Rayleigh Rayleigh Rayleigh Aerosol Ozone Ext. Ext. Ext. 

(km) atten. optical optical atten. absorp. coeff. optical optical 

coeff. thick. thick. coeff. coeff. thick. thick. 

(km - 1) (0-h) (h-oo) (km- 1) (km- 1) (km - 1) (0-h) (h-oo) 

h j3r 'T 'T' j3p /33 {3 ext 'T 'T' 

r r 
ext ext 

4.3n3-on2 n.oono n.3A41 2.00-001 0.00+000 2.43-001 0. 0 0 0 0.619 

1 3.91'15-on2 11.0410 C\.3231 EL80-002 0.00+000 1.27-0lll 0.185 0.434 

? 3.536-(102 0.07fi2 0.2A59 3.80-002 0.00+000 7,34-QOt: 0.285 0.334 

~ 3.194-no£> 0.1119 0.2'522 1.60•002 0.00+000 4,79•002 0,346 0.273 

4 2.878-on2 o.H22 0.2219 7.2o-oo:~ 0.00+000 3.60-002 0,388 0.231 

5 2.587-002 0.1696 0.1946 3.20-003 11.00+000 ?,91-002 0.420 0.199 

6 2.319-nn? 0.1941 0.1700 1.10·00.3 0.00+000 ?,43-002 0,447 0.172 

7 2.072-0r'l? 0.?160 0,1481 4.00-004 0.00+000 2.11-0112 0. 4 7 0 0.149 

R 1.847-002 o.235t 0.1:::»85 1.41i-004 o.oo•ooo 1.86-0lJ2 0,490 0.130 

q 1.64t-on2 0.2531 D.1110 ?.00·005 0.00+000 1.65-002 u. 50 7 0.112 

1 o 1.452-002 0.?685 0.0956 2.60-005 0.00+000 1.46-QU2 0,523 0.097 

11 1.2~1-ol"':? n. 2!:122 0.0819 2.4n-ooc:; 0.00+000 1.2ti-Q0;2 0,536 0.083 

j 2 1.096-on2 11.2941 o.o7oo 2.20-005 11.00+000 1.10-002 0.548 0. 0 71 

q 9.3A4-oo3 0.304;5 n.o599 2.40·005 O,OU+OOO 9,,H-003 0.558 0.061 

14 s.on3-nn3 0.31?9 0.0'512 2.60-005 0.011+000 8,0.5-Qli.j 0,567 0.052 

15 6.841-oo:5 0,3204 Ll,0438 4.20-00'; 0.00+000 6,1H~·Qll~ 0.575 0.045 

'tti 5.847-(103 0.3267 fJ,0~74 6.H0·005 o.no•ooo 5.92-003 0.581 (1,038 

17 4.998-nn3 0.33:?1 0.(1320 7.40-005 o.oo•ooo 5.07·003 0.586 0.033 

1 R 4.:?73-rn~ o.331'l8 u.o274 8.00·005 o • !J o + o o o 4.3~·00.j 0,591 0·028 

j 9 3.653-nn3 (1,3407 0.0234 9.00•005 0.00+000 3.74-0ll-5 u.595 0.024 

?0 3.122-no3 0.3441 0.0200 fL60-005 o.no+ooo 3.2:1.-0l!-3 0,5'19 (1. 0 2 0 

21 2.659-r,o3 0.3470 n.o171 8.20-005 0,00+000 2,74-QOj 0,602 11.018 

?2 2.26to-no3 0.3495 0.0147 8.00-005 0,00+000 2.35-003 u. 6 0 4 0.015 

?3 1.932-no3 n.351o 0,0126 7.b0-005 o.no+ooo 2.01·003 0,606 0.013 

?4 1.648-(11'13 0.3?34 0.0108 5.20-005 0.00+000 1. 70-003 0. 6 0 8 O.!l11 

25 1.4nP-(1n3 0.3~4\f o.on92 3.60-005 0,00+000 1.44-0l.i3 u.610 0' 0 0 9 

?6 1.2n3-nn3 o.3?t-l' 0.0079 2.6!'l-005 0.00+000 1.2..3-0U3 0.611 0.008 

?7 1.029-nrt3 0.3573 0.0068 2.40-005 0,00+000 1.0?•003 ll.612 0. 0 0 7 

?8 8.807-(11'14 n.35R3 0.0059 2.20•005 O.DO+OOO 9.03·004 0.613 0.006 

?9 7.543-{'1114 0.3?91 (). 0 05 0 2.00-005 0.00+000 7,74-004 0.614 o. o o5 

3f1 6.4fl5-on4 n.359B 1),0043 1.9l,·00'5 0.!10+000 6,66~0ll4 0.615 n.oo4 

~1 5.546-(104 '1.36(14 '1,0(137 o.OO+OOO 0.0(1+(100 5.'S?-otl4 0.61'5 0. 0 0 4 

~2 4.76o-rn4 o.3oo9 o. on 32 0.00+000 o.oo•ooo 4,76~0U4 U,616 0.003 

33 4.064-(1(14 (1.3613 0.0028 [).00+000 0.00+000 4,06-004 0. 610 0. 0 0 3 

~4 3.472-on4 0.3617 n.on24 0.00+000 0.00+000 3.47-0ll4 0.617 0.002 

35 2.972-(1()4 o.3ct~o !J. 0 0 21 0.00+001'1 0.00+000 2,97-0U4 ll.617 0.002 

:>;A 2.549-('1!"14 0.36?j n. o o 1 R 0.00+000 0.00+000 2.?5·004 U.617 0.002 

~7 2.190-(1!'14 0.3626 0.0016 0.00+000 O.Oll+OOO 2.19-0ll4 0.618 0.002 

~8 1.RR5-rn4 0.36~B Ll • 0 !114 o.uo+ooo n.llO+OOO 1 • 8 8-0 I) 4 0.618 0.001 

3Q 1.625-nn4 0.36?9 o.on12 (1.00+000 o.no+ooo 1.62-(1l1 4 0.618 0.001 

40 1.4n3-rn4 o.3o~~1 n.on1o 0.00+000 0.00+000 1.40-0U4 ll,618 0.001 

4t 1.214-(104 0,36~2 0.0009 0.00+000 0.00+(100 1.?1-0ll4 ll.61A 0.001 

4:;1 1.052-004 0.3633 c.ono8 0.00+000 O,rJO+OOO 1.l1?-0fl4 0. 618 0.001 

43 9.1'?7-r:n"'J o. 3 6 :~ 4 '1.0007 0.00+000 0.00+000 9.1..3-005 0.619 0.001 

44 7.933-n0'? 1'1.3635 o. on o 6 0.00+000 o.no+ooo 7,93-0U5 0.619 0. 0 01 

41.? 6.905-r,I"'IJ n.~o3t- n. CJ no 5 n.llO+OOO o.oo•ooo 6.91-005 0.619 0.001 

4f: 6.o2o-rns n.~63c 0.0005 (1.00+000 o.no+ooo 6. 0 2-0 il 5 ll.619 0. 0 0 0 

47 '5.2~6-1"105 (1.3637 i'. on o 4 Q.OO+OOO O.UO+OOO 5.26-0ll~ 0,619 o.ooo 

4R 4.o?4-r.n~ n. 3 6 :.~ ti ~1 • o o o 4 n.OO+OOO Q,IJO+QOO 4.n~-Olh 0.619 0' 0 0 0 

49 4.0~4-r.n":l n. 36:~e n. o o o ~ o.OO+OOO 0.00+000 4.oH-oU':i 0.619 o.ooo 

'iO 3.fdlA-on~, n.3t-3f n.ono3 o.on+oon 0 • li II+ D 0 0 3. 61- []f)':: 0.619 0. 0 0 0 

All exponential numbers are designated by a sign following the number, then by two zeros 

and the exponent. Thus, 3. 26-003 = 3. 26 x lo-3. 
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TABLE 5. 9. Parameters at 0. 45 microns 

< ~ l.t Rayleigh Rayleigh Rayleigh Aerosol Ozone Ext. Ext. Ext. (km) atten. optical optical atten. absorp. coeff. optical optical 
coeff. thick. thick. coeff. coeff. thick. thick. (km - 1) (0-h) (h-oo) 

(km - 1) (km - 1) (km - 1) (0-h) (h-oo) h /3r 'r -r' /3p /33 {3 ext 'r -r' 
r r 

ext ext 2.()44-(1!12 0 • 0 0 (1 r; 11,2238 1.80-001 1.25-005 2,06-0l11 [). 0 0 0 0.455 1 2.4oo-nn2 o. o 2 5;.' ''·:!. 986 7.92-002 1.14-005 1.03-001 0.155 0.300 
2 2.173-rHJ2 n.o4A1 11.1757 3.42-002 1.03-005 5,59-0CJ2 0.234 0.220 
3 1.91'13-r.n? o.o6Re 0.1550 1.44-002 11,75-006 3,40-002 0,279 0.175 
4 1.769-on? n.Ob74 0.1364 6.48-003 7,91-006 2.42-002 0,308 0.146 
5 1.59o-nn? n. 1 o 4;? 0 .1196 2.88-003 7,73-006 1.88·002 0,330 0.125 
~ 1.425-oo? n .11 o~ 0.1045 9,9()-004 7,56-006 1.52-(102 0.347 0,108 
7 1.:?74-002 n.t3?6 0,0910 3.60-004 7,tHI•006 1.31-0U2 0,361 0.093 
A 1.135-002 0.14411 Q,0790 :t.26-004 7,98-006 1.15-0U2 o .. n3 0.081 
9 1.008-(10? 0,155, 0,0682 4.50-005 9,8..S-006 1.01-01)2 0. 3 54 0.070 

1 0 8.92(.-(103 0.1650 0,0587 2 • ..S4-ooc:; 1.22-005 8,9t>-O!J3 0.394 0.061 
11 7.875-no3 0.1734 n.n5o3 2.16-005 1.61-005 7,91-00.3 0. 4 0 2 0.052 
12 6.734-003 o.itHJi 0.0430 t.98-005 2.17-005 6,78-00J 0,410 0.045 
1 3 5.755-['113 0.1870 0.0368 2.16•005 2.96-005 5,81-003 0,416 0.039 
1 4 4,919-(1113 o.~9?3 0,0315 ?.J4-005 3,35-005 4,98-003 0,421 0,033 
15 4.204-(1113 0,1_969 0.0269 3. 71~-005 3,48-005 4,28-003 0,426 0,029 
H 3.593-003 0.?008 (1,0230 6.12-005 3,60-005 3,h9-003 0,430 0.025 
17 3.072-0113 0.2041 0.0197 6.66•005 3,88-005 3,18-003 0,433 0.021 
j 8 2.626-003 0.207(1 0,0168 7.20-005 4,27-005 2.74-Q03 0,436 0.018 
19 2.245-0113 o.209t~ 0.0144 A.ln-005 4,97~005 2.3tl·OU3 0,439 0.016 
:?0 1.919-rrJ:3 0.2115 G.0123 7,74-005 5,74-005 2.o5-o03 0,441 0.013 
?1 1.6~4-nn3 fl. 2j 33 0. 0105 7.38-005 6,44-005 1.77-003 0.443 0.012 
2? 1.392-003 (!,?148 0.0090 7.20-005 n,90-005 1.?3-n03 0,445 0.010 
23 1.1R7-on3 n.21n1 o.on77 6.84-005 6,93-005 1.32-()03 0,446 o.ooa 
?4 1.013-0IJ3 n.2l7'C 0.01'166 4,68-005 6.76-005 1.13-003 0.447 0.007 
25 8,651-[1(14 o.21A1 u.on57 3.24-005 6.30-005 9,61-004 0,448 0.006 
26 7.394-(104 o.21A9 0.0049 2.34-005 5,70-005 8.20-004 U,449 o.oo5 
?7 6.3~3-004 0.2196 0.0042 2.16-005 4,93-005 7,03-004 0,450 0.005 
28 5.412-004 0.2202 0. 0, 36 1.98-005 4,31-005 6,04-004 0,451 0.004 
29 4,636-on4 0.220/ rr.oo31 1.d0-005 3,74-005 5.19-004 0,451 o.oo3 
30 3,973-004 o.22u o.on27 1.71-005 3,16-005 4,46-[104 0.452 0.003 
31 3.408-004 n.2215 0.01)23 0.00+000 2,78-005 3,69-004 0,452 0.002 
:3 2 2.926-(11)4 o.22H li.0021'l 0.00+000 2,39-005 3.16-004 0,452 0.002 
33 2.49R-uo4 o.22n r.on17 0.00+000 2.04-005 2.70-004 0,453 0.002 
34 2.134-[104 0.2223 0.0015 0.00+000 1.69-005 2,30-004 0,453 0.002 
35 1.827-on4 0.2225 n.on13 o.OO+OOO 1,51-005 1.98-004 U,453 o.oo1 
31'! 1.566-004 0.2227 o.on11 o.OCI+OOO 1.26-005 1.69-()04 0,453 0.001 
37 1.346-004 0.2228 O,Ot'lll'l o.OO+OOO 1.06-005 1.4~-004 ll,454 0.001 
38 1.158-0'14 0.2229 0.0008 o.OO+OOO 8,86-006 1.25-004 0,454 0. 0 01 
39 9.9A6-005 0.2230 0.0007 o.OO+OOO 7,59•006 1.07-004 0,454 0.001 
40 8.624-005 r).2?31 0.0006 o.OO+OOO 6,51·006 9.27-005 0.454 0.001 
41 7.460-005 0.2232 O.Otl06 0.00+000 5.32-006 7,99-005 0,454 0.001 
42 6.41'14-0t15 0.2233 O,Otl05 0.00+000 4.16-006 6.8tl-005 0,454 0.001 
43 5.6n9-on5 0.223~ (1. 0 0 0 4 o.OCl+OOO 3,25-006 5,93-005 0.454 o.ooo 
44 4,875-()05 0.:?.234 0,0004 o.OO+OOO 2.60-006 5,14-005 0,454 o.ooo 
45 4.244-()05 0.:?234 0.0003 o.OO+OOO 2,02-006 4,45-005 0,454 o.ooo 
46 3.7no-oo5 0.223~ (1.0003 o.OO+OOO 1.56-006 3,86-005 0.454 o.ooo 
47 3.230-005 o .22Vj 0.0603 o.OO+OOO 1.24-006 3,35-(105 0,454 o.ooo 
48 2.842-005 0.2236 0.0002 o.OO+OOO 9,77-007 2.94-005 0,454 o.ooo 
49 2.510-0I'J5 0.?236 f,. 0002 0.00+000 7,80-007 2,59-005 0,454 o.ooo 
5n 2.~16-005 0.22.~6 0.0002 0.00+000 6,'51-007 2,2tl-005 0.454 o.ooo 

All exponential numbers are designated by a sign following the number, and the exponent. Thus, 3. 26-003 = 3. 26 X lo-3. then by two zeros 
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TABLE 5. 10. Parameters at 0. 50 microns 

Alt 
Rayleigh Rayleigh Rayleigh Aerosol Ozone Ext. Ext. Ext. 

(km) atten. optical optical atten. absorp. coeff. optical optical 

coeff. thick. thick. coeff. coeff. thick. thick. 

(km - 1) (0-h) (h-oo) (km - 1) (km- 1) (km- 1) (0-h) (h -oo) 

h f3r 'T 'T' f3p /33 f3 ext 'T 'T' 

r r 
ext ext 

1.7in-no2 o. o on u 0.1452 1.67-001 1,23-004 1.84-001 !) • 0 0 0 0.370 

j 1.557-no? 0.0164 0.1288 7,35-002 1.12-004 8,92-0U2 0,137 1),233 

2 1.410-002 0.03j_2 ll.1140 3.17-002 1. lH-004 4,59-00~ 0,204 0.166 

3 1.274-0!'12 (),0446 Q,j0Q6 1,34-002 fl,h2-005 2,h2-0IJ~ 0,240 0.130 

4 1.148-01'12 n.o5n/ 0.0885 6.01-003 7,80-005 1,76-on2 0,262 0,108 

r; 1.0~1-01'12 0,0676 0.0776 2.67-003 7,62-005 1.31-002 0,278 0.092 

6 9.246-0(13 0.0774 0.0678 9.18-004 7.45-005 1.02-002 0,289 0.081 

7 B.264-L'03 0.086?. 0.0590 3.34-004 7,69-005 8,67-QU.3 0,299 0.071 

R 7.364-[103 0.0940 0.0512 1.17-004 7,87-005 7,56-00.5 0,307 0.063 

9 (:,542-003 n.10l19 11.0 443 4.17-005 9,69-005 6,68-00.5 0,314 0.056 

10 5. H?.-()03 0.1.071 0.0381 2.17-005 1.21-004 5,93•0U3 0.320 0.050 

it 5.109-0(13 0.1125 (1,0327 2.00-005 1.'59-004 5,29-00.~ 0,326 0.044 

12 4.369-003 n .11 n 0.0279 1.84-005 2,14-004 4,60-00.5 0,331 0.039 

L~ 3.n4-on3 0.1213 0.0?39 2.00-005 2,92-004 4,(15-003 {],335 0.035 

14 3.1Q1-oo3 0.1241\ 0.0204 2.17-005 3,30-004 3. 54-0 u -~ 0,339 0.031 

1'5 2.728-on3 0.1277 0.0174 3.51-005 3,43-004 3.11-003 Q,342 0.028 

H 2.3~2-003 0.1.3l)~ 0.0149 5.68-005 ~.5'=>-004 2.74-003 [),345 0.025 

17 1.993-on3 0.13;?4 0.01.28 6.18•005 3,83-004 2,44-00J 0,348 0.022 

1 g 1.7n4-on3 0.1343 f). 010 9 6.68-005 4,21-004 2.19-Q03 0,350 o.o2o 

~. 9 1.457-003 0.13":i9 0.0!'193 7.51-00'5 4,90-004 2.02-00.5 0.352 0.018 

20 1.245-on~ n .t3n o.onao 7,18·005 5,66-004 1.88-0U3 0,354 0.016 

?~ 1.0fi0-003 0.1384 I), 0 0 68 6.85·005 6,35-004 1,76-00.3 0,356 0.014 

2? 9.034-004 0.13ll4 0.01'158 6,68-005 6,80-004 1.65-003 0,358 0.012 

?3 7. 71i3-004 0,1402 n.on5o 6,35·005 6,Rj-004 1.52-0ll-3 0,359 0.011 

?4 6.573-004 n.t4n9 0.0043 4.34-005 6,66-004 1.37-003 o.3o1 0.009 

2"i 5,61.3-(104 0.141? 0.0037 3,01-00'5 6,21-004 1.21-003 0,362 0.008 

?6 4,7rn-oo4 0. 14211 0.01'132 ?.17-005 5,62-004 1.06-0ll3 0,363 0. 0 0 7 

'n 4.103-004 0.142? !],0027 2.00-005 4,86-004 9,17-004 0,364 0.006 

2A 3,5j2-004 0.142q l1 • 0 023 1.84-00'5 4,24-004 7,94-004 U,365 o.oo5 

?9 3.00R-Q04 0,143~ o. on 2 n 1.67-005 3,69-004 6,87-004 0,3b6 0.004 

3() 2.578-004 0.143~ o.on11 1.59-005 3,12-004 5,R5-004 o.3o6 0.004 

31 2.211-(104 0 .14:37 o.on15 0.00+000 2.74-004 4,95-I)U4 0,367 0.003 

~? 1.R9R-004 !1,t439 0,0013 0.00+000 2,3?-004 4,2?-0ll4 0,367 0.003 

3~ 1.621-0f\4 0,1441 0.0011 0.00+000 2,01-004 3,o3-0U4 0,368 0.002 

34 1.3A5-(1r'14 0.1442 n. on 1 o 0.00+000 1.67-004 3.05-004 0,368 0.002 

~~ 1.1~5-o n4 0.144'! o.onoA 0.00+000 1.49-004 2.67-004 0,368 0.002 

31" 1.0'\.6•0'14 o.t44~ n.ono7 0.00+000 1.25-004 2,?6-tlf14 0,369 0.001 

:n e.7~2-on? 0.1.446 !: • 0 l'l 0 6 0.00+000 1.04-004 1.92-0114 0,369 0.001 

3R 7.516-005 '1.1447 n.ol'lo5 0.00+000 8,73-005 1.n2-nu4 0.369 0.001 

3q 6.479-011'5 o.1447 0.0005 0.00+000 7,49-005 1.40-004 0,369 0. 0 01 

4f' 5,596-(10'? f),144H !J. 0 0 0 4 Q.OO+OOO 6,42-005 1.20-004 0,369 0.001 

41 4,840-r)O") n.t44B (1.01'104 Q,OO+OOO 5,24-005 1.01-[104 0,3o9 0.001 

4? 4,1.04-00? 0.144Q u.ooo3 0.00+0011 4,11-005 8.30-f]ll5 0.369 o.ooo 

43 3.640-('105 f1,144q 0. 0 t'l 0 3 0.00+000 3,21-005 6,R5-0il? ll,369 o.ooo 

44 3.1fl3-(105 o .14~1i l1. on o 2 [],00+000 2.57-005 5,73-0U5 0,370 o.ooo 

45 2.7'?4-00'5 n.14":in fi. 0 l'l 0 2 0.00+000 1.99-005 4,74-o05 0,370 o.ooo 

4t- 2.4no-on5 0.1450 u. on o 2 0.00+000 1.'54-00, 3,94-0U5 ll,370 o.ooo 

47 2.096-005 0.14"511 o.ono? 0.00+000 1.22-005 3,31-0U5 u. 3 7 0 n.ooo 

4R 1.844-nn? 0,141-JO D. 0 l'l 01 0,00+000 9,6-S-006 2,1H-·JU5 ll.370 o.ooo 

49 1.6?8-ons 0,14"52. II ,lj 0 01 n.OO+OOO 7,69-006 ?.41l-005 I), 3 7 0 o.ooo 

r:;n 1.438-nn"i 0 • 14::; :~ 11.0001 o.On+OOO 6,42-006 2,08-005 0,370 o.ooo 

All exponential numbers are designated by a sign following the 

and the exponent. Thus, 3. 26-003 = 3. 26 X lo-3. 
number, then by two zeros 
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TABLE 5. 11. Parameters at 0. 55 microns 

Alt Rayleigh Rayleigh Rayleigh Aerosol Ozone Ext. Ext. Ext. (km) atten. optical optical atten. absorp. coeff. optical optical 
coeff. thick. thick. coeff. coeff. Lhick. thick. (km -l) (0-h) (h-oo) 

(km - 1) (km -l) (km - 1) (0-h) (h-oo) h f3r r r' f3p {33 {3 ext r 
ext r' 

r r 
ext 1.1A2-nn;J n. or; flll u,0084 1.~8-001 3,28-004 1 • 7 0- f) ill u. non 0,331 

1 1.fJ5':J-nn? n • a 11 ~- 11,0 A73 !';.95-002 3,00-004 8. 1]4- 0 (J;,: u .125 0.206 
? 9.':>'52-0 11:3 n. o 21 :L (I, 0 772 3.UO-OO? 2.70-004 3.9tl-002 U,185 0.146 
~~ A.6?8-nn:~ 0.0302 u,Q681 t.2fl-002 2,:3o-oo4 2,1':>-nu;,; U,216 0.115 
4 7.775-nnj n.n3M4 tJ 1 Q599 5,69-003 2,0/:i-004 1. 3 7- i)lJ 2 0,234 0.097 
r:> 6,GI-lA-O'L5 0,04:iU n.o52fi 2.5~-003 2,0.5-004 9. 72-0 il -~ iJ,245 n.os6 
f. ~.2'\4-on:~ n.o5?4 n.o459 8.69-004 1,99-004 7,33-0U3 ll. 254 0. 077 
7 5.599-003 n.n5H4 ii. 0 4 0 I') 3.16-004 2,05-004 6.12-00.3 t.l. 26 0 1)1071 
H 4. 9 R 9- on:~ n.o637 n,Q347 1.11-004 2.10-004 5.31-(10.3 0,266 0.065 
q 4.4~2-0'J3 n.06R4 n.o3on 3,9'5-005 2,59-on4 4,73·QU.3 0.271 0.060 

1n 3.924-nn3 'l.Onh n,0258 2.05-005 3.22-004 4,?7·111J3 0,276 0.055 
11 3.462-0113 n.o7f>2 u.o221 1.90-005 4,23-004 3.90-0[13 tl. 28 0 0.051 
1? 2.91'!0-(103 1),079'1 0.0189 1_.74-005 5,71-004 3.5~-003 I). 284 0.047 
u 2.5~0-003 n.na?;: 0.0162 1.qn-oos 7,77-004 3,33-003 0.287 0.044 
14 2.162-on:5 0.0845 •1,013R 2.05-0f)~ 8,80-004 3,06-003 IJ.290 01041 
1'5 1.H48-(103 1),086? 0.0118 3.32·005 9,14-004 2,RU-003 U,293 0. 038 
16 1.5R0·003 0.08133 0.0101 5.37-005 9,48-004 2,58-003 0,2\!16 0.035 
17 1.350-003 n,Q8Q7 0.0086 5,85-005 1.02-003 2.43-003 U,29R 0.033 
1A 1.1"i4-003 o.o91fl u.on74 6.32-005 1.12-003 2.34-00.3 0,301 0. 0 3 0 
1_9 9.868-004 0,09?~. r1. on 63 7.11·005 1.31-003 2"36-00J 0,303 0. 0 28 
?0 8.436-Q04 0.0930 o~on54 6.79·005 1.51-003 2.42-oOJ Ll. 3 0 5 0.026 
?1 7,1R4-004 Q.093"1 o.o046 6.48-005 1.69-003 2,4!:i-OOJ 0.308 0.023 
?2 6.121-0fl4 0.0944 0.01'!40 6.32·005 1.81-003 2.49-003 0.310 0.021 
?3 5.219-0fl4 0.0950 0,0034 6.00-005 1.82-003 2.40-003 0,313 0.018 
?4 4.4"i3-Q04 0.0955 IJ,0029 4.11·005 1.78-003 2.26-00J 0.315 0.016 
25 3.803-004 n.0959 0.0025 2.84·005 1.66-003 2.06-003 0.317 0.014 
26 3.2S0-004 O.fl962 0,0021 2.05-005 1.50-003 1.85-003 0,319 n.012 
'?7 2.7A0-004 o.096~ 010018 1.90-005 1.30-003 1.59-003 0'. 321 01010 
28 2.379-004 0.09!18 O~OU6 1.74-005 1.13-003 1.39-003 0.322 01009 
20 2.038 ... 004 n,n97u O.Or!14 1.58-005 9,84-004 1.20 .. 003 0,324 01007 
~0 t.747-on4 o.n972 rr I o o 12 1.50-005 8.31-004 1.02-003 0.325 o.oo6 
31 1.498-004 0.0974 u.on1!l o.OO+OOO 7.30-004 8.79-004 0.326 0.005 
32 1.286 .. 1')()4 0.0975 0,0609 0.00+000 6.27-004 7,56-1)04 0.327 0~004 
13 1.098~Q04 0.0976 n~onoa o.OO+OOO 5.35-004 6,45•004 0.327 01004 
34 9.381-0115 0,0977 0.0007 0. 00+000 4,44-004 ?.38·004 0.328 0.003 
35 e.o3o-on5 n,n978 1}.0~06 0.00+000 3,97·004 4,77 ... [)04 0,328 0.003 
36 L8136-0I'J5 o.n979 [1,0005 0.00+000 3,32-004 4.01-004 0,329 0.002 
::n 5.916-005 o,n979 n.ono4 o.OO+OOO 2.78-004 3.37-004 0.329 0.002 
3A 5,092-00'5 n. 098 a D.QI'l04 0.00+000 2,33-004 2.84-004 0.330 0.001 
3Q 4,3QO-O(l5 o.o9AO O.Ol'l03 o.OO+OOO 2.00•004 2.44-004 0,330 0.001 
4n 3.791 .. 0'15 n.n981 n. o l'l o 3 0.00+000 1.71-004 2.09-004 0.330 0.001 
41 3.279-Q(lt; IJ,09R1 0.0002 o.OO+OOO 1.40•004 1.73 .. 004 0,330 0.001 
42 2.841-1')(15 0.0982 li. 0 ~ 0 2 Q,OO+OOO 1.09-004 1.38-004 0,330 0.001 
43 2.41'16-0(15 0.0982 0,0002 o.Ot'l+OOO 8,56-005 1.10-004 0,330 01000 
44 2.143-nn5 0.0982 O,Ql'l02 Q,O(l+OOO 6,84-005 8,99-005 0,331 0. 0 0 0 
45 1.866-005 0.0982 n.o~o1 0.00+000 5,30-005 7,16-0D? 0,331 01000 
4fi 1.626~oo5 0,0982 o~ooot 0.00+000 4.10·005 5.73-005 0.331 o.ooo 
47 1.42o-on5 0.0983 0.0001 o.OO+OOO 3.25-005 4,67-005 0.331 o.ooo 
48 1.249-005 0.0983 U~0001 0.00+000 2.57-005 3.82-005 0. 3.31 o.ooo 
49 1.103•005 O.I)98J 0.0001 0.00+000 2.05-005 3.15·005 0,331 o.ooo 
r:;n 9.743-006 0.0983 0~0001 0,00+000 1.71-005 2.69•00? 0,3:51 o.ooo 

All exponential numbers are designated by a sign following the number, then by two zeros 
and the exponent. Thus, 3. 26-003 = 3. 26 X lo-3. 



28 

TABLE 5, 12. Parameters at 0. 60 microns 

Alt 
Rayleigh Rayleigh Rayleigh Aerosol Ozone Ext, Ext, Ext, 

(km) atten. optical optical atten. absorp. coeff. optical optical 

coeff, thick, thick. coeff. coeff. thick. thick. 

(km- 1) (0-h) (h-oo) (km- 1) (km- 1) (km - 1) (0-h) (h-oo) 

h f3r 'T -r' f3p /33 f3 ext 
'T 

ext 
-r' 

r r 
ext 

1l 8 .1. c:;7- () 1).) I). 0 u f) u :, • n 69 o 1,.,0-001. 4,7L)-004 1. ?9-l]llj l). 0 u 0 o.3o5 

1. 7. 402-Cl'l.3 n. o o 111 t). 0 613 6,11()-002 4,50-004 7,3H-OU2 lj .11 f:l 0.189 

? 6.7n3-nn3 11,0141 Ct, 0 '542 2,/j'J-OO:? 3,H7-0(14 3,5o-ou;;. U,1H 0.134 

~ 6.li':i5-on3 0.0212 il. 0 4 7 8 1 .2n-oo2 3,3U-004 1.84-Qll.:: ll.198 o.1o7 

4 5,4?6-(ltl3 n. 112 7 8 ) • l1421 5.40-003 2.98-004 1. 1 2 -ll n 2 I) • 21 ~~ 0.092 

"i 4.9n4-on3 n. n .521 '). 0369 2.4n-oo3 2.92-0()4 7.fJ0-1)03 o .n2 1).083 

6 4,396-()03 o.o.3An ii. 0 ~22 R.2~-004 2,P'?-Q04 5,51-0ll-5 J,229 o.076 

7 3.9:>9-on3 o. 1141 :J cl. 0 281 3.00-004 2,94-004 4,1.)2-Ql!j I), 234 n. o 71 

R 3."i!'l1-nn3 o.o447 u.0~44 1.0'1-004 3.01-004 3,91-l)tJj ll.2.38 o.o67 

q 3.11il-0'i3 o. n4AJ 'I, 0211 3.75-005 3,71-004 3.?2-00.3 J,242 0.063 

10 2.753-n"3 0, f) 5 iJ r) I). 0181 1,95-00'5 4,62-004 3,23-0UJ ll,245 0.060 

H 2.4?9-on.3 o.o5~'J •1.1)1.5'5 1.!:30-005 6.07-0[14 3,0'::>-00.3 0.24!:3 0.057 

1.2 2.()77-()n,) o. o 5~,; 11,0133 1,65-005 8,20-004 2.CJ1-Q0j 0.2?1 0.054 

1 3 1.775-f)n.3 0, I) 57 7 11.0113 1.d0-005 1.12-003 2,91-I)U.j 0,254 1).051 

1 4 1.517-('lr'lc~ 'l. 0 5 () .~ (1.0097 J ,9'5-005 1.2o-003 2.80-0tl-3 u.~57 1).048 

1" 1.207-1)03 n.o6o7 ~1.0083 3.15-005 1.31-003 2,A4-Q0.3 0. 26 0 0.045 

16 1.109-oo-5 1),0619 u.orJ71 '?.10-005 1.31)-003 2,-,2-0U-3 o.2o2 o.o43 

17 9,476-(1(14 n. o 63~1 i). 0 0 61 '),?5-00'5 1,47-003 2,47-QOj 0.2o5 0.040 

1 ~ !L1no-oo4 o.o6:~~ IJ,0052 6.00-00"> 1..61-003 2.48-oll-5 0.267 o.o38 

1 0 6.925-004 0.064~ 0.0044 6.l5-005 1.87-003 2.63-oo .. ~ 0. ?70 0.035 

?o 5.920-0114 0. 0 65'.? ".on 38 6,45-005 2,16-003 2,82-003 0,272 0.033 

?1 5.041-004 0,065d (I. 0 0 32 A.15-005 2,43-(103 2,99-[]0j 0,275 0.030 

?'? 4,295-(104 o. o o 6.3 IJ. on 28 6.00-005 2.60-003 3. o 9 -o IJ -5 1),2713 0.027 

23 3,6(,2-('104 o.no67 :J. o o 24 5. 7n-oo5 2.o1-003 ~~.o4-ou-5 0.2131 0.024 

?4 3.1?5-004 0. 0 6 71) !) • 0 0 2 0 3.90-00'5 2.5?-003 2,90-[103 0,2134 0.021 

?"> 2.6119-004 o.o675 ll.0018 2.70-005 2,3!:3-003 2,67-0il.3 0,287 0.018 

?n 2.2A1-Qf14 o.o67"i n.on15 1.95-005 2,15-003 2,40-00:3 0. 29 0 0.015 

'?7 1.9"i1-004 0.0677 1.1. 0 013 :l .B0-00'5 1.86-003 2.07-0U.3 0.292 0.013 

?8 1.670-004 o.n679 LI.0011 1.65-005 1.62-003 1.81-0U-5 [). 294 0.011 

20 1.430-004 o.o6Hl n. on 1 o 1.?0-005 1,41-003 1.'J7-003 0.296 0. 0 0 9 

3n 1.226-004 O.l)6A'~ i). 0 0 0 8 1.42-005 1.19-003 1.3.3-00-5 ll,297 0.008 

:til 1.o•H-oo4 0.068.3 0.0007 (1.00+000 1.05·003 1.1?-00j ll,298 0.007 

3? 9.fi?'5-0f'l5 O,f)6A4 CI.0006 (),00+000 9,oo-on4 9,9ll-004 U,299 0.006 

3.~ 7.7n'5-no5 o.ooH5 iJ. 0 0 0 5 Q,OO+OOO 7,68-004 8,45-004 u. 3 0 0 0. 0 0 5 

:34 6,'5R3-0t15 O.Oof\1) :) • 0 0 0 5 0.00+000 6,38-004 7,[JJ-004 u. 3 01 0. 0 0 4 

3'5 '5,635-ons o. 06Ro ll. 0 0 0 4 0.00+000 5.6~·004 6. ?5-0 ll 4 0,3(12 0. 0 0 3 

36 4.8~2-0f15 n,n6R7 n.ooo3 o.OO+OOO 4,77-004 5,2')-0ll4 U,3U2 0.003 

37 4.1'i1-(10? (),0687 11 • 0 0 0 3 O.UO+OOO 3,99-004 4,41)-(104 u. 3 u 3 o.oo2 

3A 3.573-oo? n,06RI:l n.ono3 o.OO+OOO 3,34-004 3.70-1104 0. ,3 0 3 o.oo2 

39 3.n~o-on? 0.0681; t.l.0002 0.00+000 2.Ho-004 3,17-QU4 u. 30 3 0.001 

4r) 2. MO-OrJ5 r'l,06R~ o.ooo2 o.OIJ+OOO 2.46-004 2, 7 2-0 I) 4 0,3U4 0. 0 01 

41 2.3r'l1-0r'l':i o. o6·N ).0002 n.OO+OOO 2,01-004 2.24-0ll4 0. 3 0 4 0. 0 01 

4? 1.994-on? n,n6R9 D.0002 o.nn+oon 1.?7-004 1. 77-Q04 1),304 0. 0 01 

43 1.730-()fl'? o.o6R9 i1. on o t O.LIO+OOO 1.2,~-004 1. 4 i)- 0 tl 4 tJ •. '3f) 4 n.oo1 

44 1.5fl4-00'5 n. n 689 IJ. 0 () 01 0,00+000 9,82-005 1.1.5-004 1). 30 5 0. 0 0 0 

4") 1.31'l9-0I)'? 1),1)689 :1,0001 (1.00+000 7,6n-oo5 8,91·005 I) • 305 o.ooo 

4f- 1.141-00'? n.06fl9 li. 0 0 01 0.00+000 5,89•005 7.0.5-011? 0.305 0. 0 0 0 

47 9.9f)4-Q0h f),f16Yil :) • 0 0 01 n,LJO+OOrJ 4,66·00? 5,Ab•i)lJI) ll,305 o.ooo 

4>< 8,7f,fl-Q('IA n. o 69 u li. 0 0 01 n.OO+OOO 3.6ti-005 4,'?b-l)IJ'? Ll. 305 o.ooo 

4ll 7.742-(106 0. 06'"1 tl. 0 0 01 o.OO+OOO 2,94-005 3.72-oll>, 0. 3 0 5 o.ooo 

'in 6.13·n-on6 0. 0 6 ')I] 1·,. 0 0 01 o.OO+OOI) 2,46-00? 3,14-005 U,305 o.ooo 

All exponential numbers are designated by a sign following the number, then by two zeros 

and the exponent. Thus, 3. 26-003 = 3. 26 X lo-3. 
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TABLE 5. 13. Parameters at 0, 65 microns 

Alt Rayleigh Rayleigh Rayleigh Aerosol Ozone Ext. Ext. Ext. (km) atten. optical optical atten. absorp. coeff. optical optical 
coeff. thick. thick. coeff. coeff. thick. thick. (km- 1) (0-h) (h-oo) 

(km- 1) (km - 1) (km -l) (0-h) (h-oo) h f3r T T' f3p /33 f3 ext T 
ext T' 

r r 
ext 11 5.H93-nrJ.3 n. o o 11 u II, 0 499 1.42-001 2.?1-004 1.4o-Oil1 o. o on 0.252 

1 5.347-[11'1 . .3 n. no c; r'J !I, (1442 A,2S-002 ::>,02-004 6,j0-,JU(: Ll,1U!:l 0.144 
? 4.842-on.s n.o1n1 '!. 0 39;:> 2.7n-002 l.tl2-004 3,?o-oo.:: 0,1?8 0. 0 94 
3 4. 3 7 4- f1, .3 0 • 0 1..:; ;~ 0.0345 1.14-002 1,"i5-004 1,">9-1')0~ IJ,1d2 (1,070 
4 3.941-003 0. 0 19? '.1. n 3 o 4 5.11-003 1,4iJ-004 9,l'Y-i)IJ~ U,195 0. 0 57 
5 3,542-(lf13 0.02~~ 11.0266 2.27-003 1.:n-oo4 5. Q?- !J [) J u. 2 u 2 0.050 
6 3. 175- on.~ 0.02()1) fi. 023.3 7.tl1-004 1,54-004 4,U9-I)ll3 ll,;;>Ul 0.045 
7 2 • 13 :~ A - n n :~ 0.029':> u.0?03 ;;:,tl4-004 1.313-004 ~.::>6-QU~ u. 211 n. o 41 
8 2 • .,29-nn:.3 I'). 03:?.1 o.o17A 9,'i4-00'5 1.41-004 2,/l-r)Uj u.n4 0.038 
9 2.247-onJ r). 0 34/ ,., • 0152 3.5'5-005 1,74-004 2.46-~IJj u. 216 0.035 

1 n 1.989-[103 11. a 36d 11. 0131 t.tl5-005 ?,17-004 2.::>2-00,3 U,219 0. 0 33 
11 1,7"i5-nf1.3 o • n 31~ I) il. 0112 1.70-005 2,85-004 2.f16-0IIj 0. 221 0.031 
p 1 • "i ,, 0-0 (1 3 0 • 0 4 0 .~ ii,0096 l,':>f:l-005 3,H5-004 1.90-~IUj u. 223 0.029 
1 3 1.2qtJ-oo~ n. n 41.7 '.1. 0, 82 1.70-005 5,24-004 1.R2-0ilj u. 22'> 0. 0 27 
1 4 1.0Q6-on.~ o. o 4 ?'I :1. n n 7 o 1 ,d"i·OO"i '>.9~-004 1 , 71• 0 II:~ U,227 0.025 
1<i <1 , -~A 8- n n 4 n. o 4 .3~ ,, • 11 o 6 o 2.YR•005 1,,16-1)04 1,'5!:!-0Uj U,22H 0.024 
~ f. 8.0~17-004 11,1441 :) • 0 0 51 4.1;3-005 6,09-004 1,49-')Uj 11,230 0.022 
17 6.ii45-004 n. n 4'1'-i •J. o o 44 5.25-00'5 f:l,t:<B-004 1, 4,3 • 0 I] j U.23l 0. 0 21 
1H '5.11f.)1-004 o.046t J.Of137 5.6R·00'5 7,5o-004 1. 4 0- '111 j fJ,233 0.019 
1Q 5.il02-004 o • n 4"' 1 ;).003~ f,,JQ-00'5 A,RQ-004 1 • 4 4- D !J 3 Ll,234 n.o1B 
?n 4.276-(1'14 ,., • 0 4 71 ,; • 0 02 7 t1.11-005 1. 02-003 1 , ;;, l• 0 IJ ~ U,236 0.016 
?1 ,3,fl41-nn4 o. n 4 7:, II, 0 0 23 "),d/-005 1.1<+-00.3 1 • ') 0- 0 0 .~ 0.237 o.015 
?? 3.1!'13-0114 0,0479 li. 0 0 2 0 5.6R·005 1.22-003 1,'>Y-Oil~ J. 2.3 9 n.013 
?~ 2.n4?-on4 0.0411:;_ ·'.on 17 5.40-00'5 1.23-003 1.">5-!)0.5 0,240 0.012 
?4 2.257-004 0. 0 4114 il. 0 01" j,6Q-005 1.20-003 1. 4 6- 1) u j 0,242 0. 010 
?5 1.9?A-OI14 n. n 4 q 11 r.l, 0 n 13 '2.?6-00? 1.P-Of13 1. J3-1)0j 0,243 0.009 
'?fl 1.1i4B-on4 n. n 41io !: • on 11 j,d5-00'3 1,01-003 1. 19- 1) u j U,244 0. 0 08 
?7 1.4n9-on4 n. D4'H i.~ • J 0 0 9 1.70-005 8,74-004 1, f13- IJ 1),3 u. 24 5 0.006 
?H 1.'?n6-(ln4 o. n 4'J i. n.ono8 1 • ?6-,., (l"i 7. b .3-0 0 4 8,9Y·OU4 U,246 0.006 
?9 1.0~3-0f14 n,[J4l./~ •I. on o 7 1 ,42-00'5 6,A~-004 7,Rl-I)U4 IJ,247 o.oo5 
~0 p • R "i 4-0 11'5 0. 0493 !I, I) f) 0 A 1.3'-;-00'5 ":i,t10-004 6,r1.2·QU4 0,248 0. 0 0 4 
~1 7. 5 q 5- n r1 c:; 0,Q494 11,0005 [l,Ufl+OOI'J 4,Q~-004 5,Ati-QLl4 0,249 0.003 
~;) ~.519-on'? n,r]49<+ r1. O 0 O 4 0.0()+00() 4,2.3•004 4,Bb-OLl4 0,;:>41.} 0.003 
:~ ~ 5.5~6-[111'3 0. •14<h if" 0 (1 0 4 o.DO+OOO .3.o1-004 4.17•[)1)4 0.250 0.002 
~4 4,7'15-nnr:; []. 0 4 9'J oi,0003 0. [)I)+ 0 0 () ?,9'1·004 3,47-flll4 0,250 0.002 
'~ 5 4,{)70-l)ll"i n. f14i)6 n.ooo3 n. CJ n +no o ;;>,n7·004 J.uti-Oll'l 0,2:':10 0.002 
~n 3,49j-nn-> n,il4<lh u. 0 (') 0? [1. on+ o o o ?,?4-004 ~.'">Y•tlU4 0. 251 0.001 
:n ;:>,9G9-on"i n. n 4 9r, ll. 0 0 0 2 [l,UO+OOO 1.87•()04 2.17-QIJ4 t.l,?..,1 0.001 
~H 2.")~1-(11")') 0,049/ I) • 0 0 0 2 O.DO+OOO 1,':)7-004 1,1'<:5•[]U4 0.2~1 0.001 
39 ~.??'1-onr;:; n. n 4 '' 7 u. on o? 0.[10+000 1.3,·[)04 1.'37•0 1)4 U,251 0.001 
4n 1.9?2-('Jn'? f),l)49l II, 0 (1 0 1 n.UO+OOO 1.1':>-004 1,:~5-0114 [),?'?1 0.001 
41 1 • A A?- (1 r1? o. n 4 97 \). 0 I) 01 n.UO+OOO 9,42-005 1 • 11-0 1.14 U,2?1 n. o o o 
4) 1.440-QO"i n,!)4'Jd II, Q 0 01 n.UO+OOO 7,.3:"\-0115 H,i-i2-nU':i U,252 iJ. 0 0 0 
4 .. ~ t.::"in-rJn::, o.o4'~·~~ 11 • on o 1 o.on.oon '5,7/-005 7,02-0iJ? Ll.252 0. 0 0 0 
44 1.0>'16-(1'1'? f1. ll49d I; • 0 0 01 '' • u n +non 4. nl- r; n 5 '), 7 lJ- II I) ::i U,2'.:i2 a. o o o 
4"i 9.4"i7-nnA o,n4Gii ;; • on [11 n.un+non 3,57-(1[15 4. '52- fJ IJ ':;i U,2~2 ,., • 0 0 0 
-1f, fl.?44-(11'1t', n. n 4 ·~ :1 1J. o o o 1 n.uo+non 2. 77·0(1':> '~. ';(f- ~) (h I). 252 o.ooo 
47 7,107-:'1116 o. o 4<~ 1-i ~) • 0 0 0 1 (1. I) ll + 0 0 0 2,19-UO? c,'-11-tlU~ U,;>:;2 0. 0 0 0 
4i< 6.:n3-:11lb o. n 4 ') ,-1 j. 0 0 01 o. on+ o o fl 1.n-on:; ? • '3fl- 0 u 'J IJ,??2 (1. 0 0 0 
4G 5.':iG?-nnA n • n 4 ,~ ,, ~· • anon 0. I) (l + 0 0 1] 1, .H- 0 0? 1, q f.j •t) II? 0,?':>2 0. 0 0 0 
"i'l 4 • 9 ·~ 9- n n r. n. 114 q·, ,, • n no o n.un+oon l,l'J-OO'J 1. "'.,- ~ ,, ': li,:;>"J2 IJ. 0 0 0 

All exponential numbers are designated by a sign following the number, then by two zeros 
and the exponent. Thus, 3.26-003 =3.26xlo-3. 
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TABLE 5. 14. Parameters at 0. 70 microns 

Alt 
Rayleigh Rayleigh Rayleigh Aerosol Ozone Ext. Ext. Ext. 

(km) atten. optical optical atten. absorp. coeff. optical optical 

coeff. thick. thick. coeff. coeff. thick. thick. 

(km - 1) (0-h) (h-oc) (km- 1) (km- 1) (km- 1) (0-h) (h -oo) 

h j3r 'r -r' j3p j33 j3 ext 'r -r' 

r r 
ext ext 

4,364-on~ o • o u o ·J u.Q369 l.J'?-001 R,19-005 1,39-0lll 0. 0 0 0 0.217 

1 3. 9" o-n n .~ 0.0042 o.o32A "i,94-002 7,'Jr)-005 6. J 4- r) !) 2 Ll,101 0.115 

'2 3.?116-003 0.00714 o.o?9n ?.56-002 6,74-005 2,93-i)IJ2 Ll .148 0,069 

3 3.239-nn3 n • o 11. .~ 8.0256 t.OR-002 5,7':5-005 1,41·0U2 IJ,170 0. 0 4 7 

4 2.919-003 o. 014 4 0.0225 4,b6·003 5. 2 iJ- on 5 7,B3-nD3 0,180 0.036 

5 2.6?3-003 n.n172 n.01Q7 2.16-00.3 5,0B-005 4,i33-ou~ 0,187 0.030 

" 2,352-000 0.0197 ().01"12 7.42-004 4,97-005 3,14·003 I) ,191 0,026 

7 2.1n2-on3 0.021.9 n. 0150 2.70-004 ?,13-005 2.42-0!J-3 0,194 0.023 

R 1. A 7 3- n n -~ 0,0209 0,(1130 9,4'5-00" 5,24-00~ 2,o2-oD3 0,196 0,021 

9 1.6fl4-[J03 0.02'i7 u. 1):!.13 3 •. 37-00'5 6,46-005 1.7o-OU3 u.:!. y 8 0.019 

10 1.473-on3 o. o2n [1,0097 1.75-005 R,fl'::i-005 1.57-00.3 ll,199 0,018 

u 1.31'lo-on~ n.o2Rn u. on A3 1.~::>-005 1. 116 -o o 4 1. 4 2 -[) LJ ~ u. 2 01 0.016 

12 1 • 111- f) 0 .~ o.o2<~H 0.0071 1,4R-005 1,43-004 t.:n·tJOJ ll,2tl2 0,015 

1 3 9,497-004 n. o 311 Y [!. 0 0 61 1 .62-00'5 1.94·004 L1b·OIJ3 0. 2 0 3 o.013 

1 4 e.117-on4 1),1)31"1 o.on52 1.75-005 2.20-004 l.tJ5-!)0..3 ll,:?05 0. 012 

1<; fl.9~8-nn4 1),03::>? !J,Q044 2.84·005 2,29-004 9,51•l)lJ4 o.2on 0.011 

1A 5.9~o-nn4 n.o3~1 o.on38 4.~9-005 2,37-004 8, 7o-OU4 lJ. 20 6 n. o 1 o 

~ 7 5.flA9-Q~4 o. n337 0.003::> 4,'N·005 2,55-004 8, 12-0 IJ 4 u. 2 0 7 0. 010 

1 R 4, 3~4 • il I! 4 n. o :3 4;: n.on2R 5.40·005 2,81-004 7,A~·004 0. 2 0 8 0 '0 0 9 

1 q 3.7n5-nn4 0.0346 ll.0024 6.07-00'5 ~~.27-004 7,'?8-0U4 0.209 0, 0 0 B 

?fl 3.1.A7-on4 n,n31i<:l IJ' 0 0 2 0 5.80-005 3, 77-004 7,52·0D4 IJ,210 0.007 

?1 2.6'n-on4 n • n .5 r; ~~ u.on17 5.53-005 4,23·004 7,4ti·QLI4 U.210 o.oo7 

?2 2.29R-Oil4 D.0-5'54 11.0015 5.40-005 4,53-004 7,.57-0lJ4 0.::>11 0. 0 0 6 

?:~ 1.9<;9-nn4 o.n357 :J. on 13 5.13-00? 4,55-004 7,n,~-Ol!4 il.212 0.005 

?4 LA72-on4 o • o :~:.:; ti tl. 0 011 3.'?1-005 4,44-004 6,46-0lJ4 ll,212 0,004 

?1-5 1.4?8-nn4 n,oJf,O 11, on o 9 2.43·005 4,14-004 5,81-1)04 0. 213 0.004 

?6 1.2?o-nn4 0.036\ I), 0 0 0 R 1,7t;-OQ5 3,7'>·004 5,:1_4-004 fJ.214 0' 0 0 3 

27 1,044-0fl4 0,(1:.'\A(' o.ono7 t.o2-00" -~.24-004 4,45-0U4 0.214 0. 0 0 3 

?R 8,932-ons o. o:v,.J f]. 0 0 0 6 i,4R-005 2,83-004 3,87-()04 Q,215 0. 0 0 2 

?9 7,6"io-ono; o.n:~o4 u.ono5 1.3'i-OO<; 2,46-004 3.~6-0lJ4 0,?.15 0.002 

~n 6.'557-ons n.n36~ •l.ono4 1 .£R·005 2,f1i:l-004 2,8o-no4 0.215 0,002 

~l 5,6?5-on5 n. n -~ 6 o '}. o o o 4 0.00+000 1,K2·004 2.:~9-0ll4 0,215 0.001 

~? 4,8?H-on5 u.o:~6b I) o 0 0 l) ~ 0.00+000 1.57-004 ?.,n5-ou4 D.?16 0.001 

~3 4,1?2-0fl5 o. o -~A~_, J.0003 O.llO+OOO 1.34·004 1. 7?- n 114 I). ?.16 0,001 

34 3,5?2-nn? n.03n7 n.ooo2 (1.00+000 1,11-004 1. 4 6-0 1!4 0.216 0.001 

35 3.01?-on5 0,0367 1).0002 O.OO+OOIJ 9,91·005 1 , 2 9- 0 IJ 4 0.216 0. 0 01 

36 2,5R5-005 0,0367 ll.0002 0.00+000 R,30-005 1,[)9·0~14 ll.216 0.001 

37 2.??1-on? I), 0 3 A~ 0.0002 0.00+000 £,,95-005 <,/ ,17-0 l)'j 0,216 0. 0 0 0 

38 1.91?-onr;; n,o3n8 [1. 0 0 01 O,llO+OOn 5,fl2·005 7,"/.J·OO":i 0,216 o.ooo 

39 1.64~-on5 n.o36H I'. I) 0 01 Q,UO+OOO 4,99-005 6,64-00':J 0,217 0. 0 0 0 

A(l 1.4?:s-nn5 n. D 3A ~ L'. o o o 1 n • 11 n +non 4,::>8-005 '?,70-0lJ'J 0.217 o.ooo 

41 1.231-(lil':i o.o36H ~.0001 0.00+000 3,'JIJ•0(15 4. 7 J- 0 l) ':i 0.217 0. 0 0 0 

4? 1.0A7·nn'5 n. o 361l 1J.Ufl01 0.00+000 2,74-005 3,RO-OlJ":i 0.217 o.ooo 

4.3 9,257-onn n.o3A<.J D.0001 0.00+000 2.14-005 3.06-I)Li':: 0.217 o.ooo 

44 tl,Q46-006 0,03AI) 11. () 0 0 j n.OO+OOO 1. 71-005 2,52-DO':J ll.217 n, o o o 

4"1 7.004-006 0,031'l'f :I. 0 0 01 O.UO+OOO 1,32-005 2,!Jj-OO'J 0.217 0. 0 0 0 

4f' fl.1n5-onr, n. n -~A '1 :1. o o o o (1,00+000 t,n,~-on5 1. n4· IJ Li? 0. ?17 il. 0 0 0 

47 5.~s3o-on6 0,0369 • 0 0 0 (1 0.00+000 R,l2•006 1.34-0Ll'.? u. 217 o. o o o 

48 4.690-onn n.ll:.5o9 11. o o o o 0.00+000 f-,42·006 1.11-nU? ll,217 0. 0 0 0 

49 4,142-onn 0,0.36~ :1. o o on o.on.oon "5,13-006 9, 2 7- fl Db IJ. 217 n.ooo 

"in 3.6CSR-onn 0, 0 ..SA<l c,,ooon n.on+ooo 4,2ti·O[.lo 7,94-0Ub 0. 21.7 0 '0 0 0 

All exponential numbers are designated by a sign following the number, 

and the exponent. Thus, 3.26-003 = 3.26 X lo-3. 

then by two zeros 
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TABLE 5. 15. Parameters at 0. 80 microns 

Alt Rayleigh Rayleigh Rayleigh Aerosol Ozone Ext. Ext. Ext. (km) atten. optical optical atten. absorp. coeff. optical optical 
coeff. thick. thick. coeff. cocff. thick. thick, (km - 1) (0-h) (h-CXJ) 

(km- 1) (km- 1) (km - 1) (0-h) (h-CXJ) h /3r 7" -r' f3p /33 f3 ext 7" 
ext T' 

r r 
ext ;;,'545-0115 n , n n 11 11 II o 0? 1 "\ 1.27-001 :'. ') o- [In 5 1 0 .s u- il ,, :1 IJ • null n.187 !'.3rJ9-on:~ ').00?4 U,U191 '5.59-002 .-~. 2 6-0 0 5 5,112-0~ 1 2 u. n 94 n.093 

? ? • rJ q 1 - n n 3 o.OD4n (1,0169 2.41-002 ;>,':lj-(]0~ 2,oJ-D,;.- IJ,Uo 0.051 
.~ 1 • Fl.~ 9- n n :~ n. no A 6 ll. 0149 1. 02-002 :.! • ':l i)- 0 (1? 1.? 1- (1 ii ~ lJ .1 ?5 0.03? 
4 1 , 7 () 2- f1 II :~ n.onH4 o.o13t 4,'>7-oo.-~ 2.?o-005 6.:~o-o:'~ U,j64 0. 0 22 
.., 1 • 5 .~ n - n n :~ 'l. n 111 rJ II, I) t 15 ?.U3-003 ?,C'1-005 ,~,':id-f1Uj 0,169 0. 017 " 1.3/1-011.3 n.n1:Pi {l. 0101 6.98-004 2.16-00'::i ?,U"}-QUj 0. 1 I 2 0.015 

1.2?n-onJ n. o 1 2 tl ii. on 88 ?.54-(1(14 2.c.3-0D'::i 1 • 50-0 II j u ,1]4 0.013 
1 • o 9 2- no:~ n. o L~~ lj. 0 0 76 i:LR9-00? ?.2d-005 1. ? ll- (1 [j .~ u .175 0. 011 

9 9.7n2-on4 o.n1':lfl r,. o o 6n 3.17-00'5 ?.Hl-005 1, II j -J] lJ ,, u .177 0. 010 
1 il >l.5oo-oo4 0. (J 1"> 1.1 u. o o 57 1.6'-i-005 3,51]-005 9, 1 U- LJ II 4 fJ .177 0. 0 0 9 
11 7,57e-oo4 0. 0167 11.0048 1.?2-00'5 4,60-005 8,19-0iJ4 0,178 0.009 
1 2 6.4>lQ-p04 0.0174 IJ • 0 0 41 1.40-005 6.21-005 7.;; 4-0 (J 4 u ,1/9 0. 0 0 8 
1 ~ 5.538-004 0. 01 R r: u.no35 1.5::.>-005 R,45-U05 6. 54- n :J 4 II ,18 0 o. 0 0 7 
14 4.nJ-on4 0. 01 R ~) u. o 03 o 1.6"i-005 9,'?7-005 5,H6-0iJ4 f.). 1 tl 0 o.oo6 
1 ") 4,()46-[104 n. n 1 flY II, 0 0 26 ;;>,67-00'5 9,Y4-005 5.:n-Ou4 (1. 181 0. 0 0 6 
1fi 3.45fl-O'l4 n. n 1 93 c.l. on 22 4.32-005 Ln3-004 4. 9 2- o i14 0,182 0. 0 0 5 
17 2,95(1-0'14 n. o :1 CJ6 n. on 19 4.7n-no5 t.ll-004 4, 'J4 -I) I) <j U,182 0,005 
18 2.5:::>7-on4 o. o 199 u. 11 n 1n 5,0R-OO'; 1.?;::'-004 4.26-0ll4 u. 1112 o. o o 4 
1 9 2.Ho-on4 0,0202 U.U014 5.71-005 1.42-004 4, 15- [J II 4 U,1b3 0.004 
2'! 1.H47-0II4 (). 0204 '1. 0 012 5.46-0[15 1.fl4-004 4. () 3-0 lj 4 ll. 18:~ 0. 0 0 4 
21 1.573-(104 0.0205 D. n n 1 o 5.21-005 1,134-004 3,ti3-0CJ4 0 • 11:l4 0. 0 0 3 
2? 1.34fl-004 o. 02 n 1 1.!. uno 9 "i,QA-0[1'5 1.97-004 3.H2-0ll4 Ll.1t'4 0.003 
:::>3 1.14?-0'14 fl, [1 2 (I K 0.11007 4.113-00'J 1.9d-004 3.61-004 u .104 0.002 
24 9.749-no:, n. n 2 n \f ll. 0 0 0 6 3.3n-oo5 1,9:~-1)(14 3,?4-(11!<; U, U:i5 o.oo2 
?'5 8. :P5-II'l'5 n. 02H 0. 0 0 0 '5 2.29-005 l.RLJ-004 2. F\ 6-0 (j 'I U .H5 [1,002 
'?A 7.115-oo'-i n. O?U 0.000'5 1.65-00'5 l,A,~-004 2.':>1-[1il4 U,1b'5 0.002 
'?7 6.0R5-[1fl5 0.0211 u.ono4 1.52-00') 1.41-004 2,17-1)04 U.1~6 0.001 
2R 5.20R-oo5 o.o?:t~ 0,01)03 1.4f1-005 1 • 2 j -tl 0 4 1,R9-QJ4 u .1 b6 0.001 
'?'I 4. 4 A 1- o rJ 5 0.02:1? r.. 0 0 0 3 1.27-005 1.07-004 1,1)4-(]04 IJ. 1 h6 0. 0 01 
30 3.824-005 o.o2u o.ono3 1.~1-005 9.(1~~-005 1.41-()IJq 0,11:16 0. 0 01 
~1 3.2RO-OI'15 o. 02L~ 0.0002 0.00+000 7.93-005 1. 1 ~- (lll 'I l) .lb6 0.001 
~2 2.815-0rJ"> n • o ;:-1 ~' o.ono2 IJ,i.JO+OOO t~.cl~-005 9,f>4-0U5 11,186 0. 0 01 
~3 2.4n4-005 n. o 21"+ 11. on o 2 0.00+000 5,H2-005 8. 22- (111 ';l 11.166 I). 0 0 0 
~4 2.0"4-005 (J. u? 14 o.ono1 n.UCI+OOO 4,83-on~ 6,AH-f111? l). 186 n. o o o 
35 1.7'>8-00'1 n. r21 ,, I) t 0 (1 01 O,UO+OOO 4,j1-005 6. il 7-0 tJ ';l o.t87 0. 0 0 0 
3f. 1.507-(1'1? n. o? 1"' u. on o 1 o.un+ooo 3.61-005 5. 1 <! -0 1J ~ U,187 o. o on 
37 1.29?-ons o.o:?t4 o. o o o 1 o. ll n + o o 11 3,1)2-005 4,32-0U? II .1 b 7 0. 0 0 0 
~il 1.t:l5-nn':i o.o;}t~J {J. 0 0 01 o.un+non 2,53-005 3,64-QI_I:;, U,lt\7 0. 0 0 0 
39 9.610-006 (1,0215 u.ono1 o.UO+OOrl 2.17-005 ;3,13-0ll? U. 1 B 7 0. 0 0 0 
40 8,299-(1(16 0.0?1~ n.ooo1 (1,00+000 l,~j6-U05 2 of., 9-0 lj ') 1),1.1:!7 0. 0 0 0 
41 7.179-0(16 (1,021? c.ooo1 0.0(1+000 1,?2-005 2.24-00? D.1b7 o. o o o 
42 6.2?f1-r)0f> o. o 21:. rJ. o o o o o.uo•ooo 1,19-1105 1,H1-0U? u .18 7 0. 0 0 0 
43 5 • .39H-00fl 0.021? o.oooo O.UO+OOO 9 .. ~0-006 1. 4 7- a 115 u .187 0. 0 0 0 
44 4.fl92-ono n. o 21? li.OOOO 0.00+000 7,44-006 1.;;>1-0U? u .!H7 o. 0 0 0 
45 4.084-n06 [),021~ o.oooo O.UO+OOO 5,76-006 9,H4-0lit 0,11:!7 0. 0 0 0 
46 3.560-nn6 1),0215 c.oooo o.OO+OOO 4,46-006 8,02-0Ct U,1b7 n. o o o 
47 .3.108-0I'lo n.o2t~ i!. 0 0 0 0 O.LlO+OOO 3,5.3-006 1),(14-00t 0.187 0. 0 0 0 
4H 2.n5-no6 0.021.':> u.onoo 0.00+000 2.79-006 '),?2-0L't u.un n.ooo 
49 2.415-0l'16 o. 02b o.oooo (1,1)0+000 2.23-006 4,6?-0iie 0,187 0. 0 0 0 
"in 2.1~3-0J')A o,o?:t:i o.onoo n.OO+OOO l.>lo-006 3,<:J9-0i.it (1, 1 b 7 f). 0 0 0 

All exponential numbers are designated by a sign following the number, then by two zeros and the exponent. Thus, 3. 26-003 = 3. 26 X lo-3 
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TABLE 5, 16. Parameters at 0. 90 microns 

Alt 
Rayleigh Rayleigh Rayleigh Aerosol Ozone Ext. Ext, Ext. 

(km) atten. optical optical atten. absorp. coeff. optical c~1tical 

coeff. thick. thick. coeff. coeff. thick. thick. 

(km - 1) (0-h) (h-oo) (km- 1) (km- 1) (km- 1) (0-h) (h-oo) 

h f3r 
'T 'T' f3p /33 f3 ext 'T 'T' 

r r 
ext ext 

1. r.; R 3- n 11-S q. n [1 n (, iJ.0134 1.2f'l-001 0,00+000 1.?f'-001 0. 0 0 0 0.166 

1 1.4,3h-('lf13 n. n c 1 '? 1_1. u 119 '),2R·002 o • r1 n + o o o '?. 4 2-0 li;:: 0. 0 8 8 0.079 

2 1.3r'IO-rH~:3 n. no ?9 1.1.0105 ?.t?R-002 O.OO+CJOO 2.41-ou;:: IJ .127 0.039 

.~ 1.i7~-on3 (1. 0 0 4 :l il. no 9~ 9.6n-oo3 n,ro+ono 1,08-1)0;.: 0,14'5 0.022 

4 1,1l"iR-nn3 0. 0 (15l:' 1.1, on 8? 4 • .32-003 n,OLl+lJOO 5,38-Qi.J-3 0.1~3 0.014 

5 9.514-nnt, n. o G r- t: o.oo72 1.'n-oo:~ 0,110+000 2,H/-Oll3 0. 15 7 0.010 

f. e,5?R-nn4 0,0071 11. on 63 t-,60-0(14 0,(111+000 1,"i1-QU-5 0,1':)9 0. 0 0 8 

7 7.6?2-nn4 0,007'-1 i!. 0 0 54 2.40-004 D,DU+OOO 1,00-00j 0.160 0. 0 0 6 

8 6,792-nn4 "1, now; 1;. o o 4 7 e.4n-oo5 n.oo+noo 7,1)3-0ll4 0.161 0. 0 0 5 

9 6,0:34-or.4 n • no o :~ II, [1 0 41_ 3.00-00<) 0,[)()+000 6,j,~-Ol14 Ll,lb2 0.005 

1 n 5,342-nn4 n. n li "9 1:. o o 35 1.:;6-005 0,(10+000 5,':JU-Oll4 U.1b2 0. 0 0 4 

1 1. 4,7j3-nn4 n, n 1 n i: n.on3o 1,44-(105 n • lltl + n no 4,R6-(1U4 0.103 0.004 

1 ? 4.o~o-nf1" n,n1nt. u.cn26 1..32-00'5 O,Uli+OOO 4,16-004 0,163 0. 0 0 3 

n 3. <14 4- (In 4 [). 011 2 lt. on 22 1..44-00'i 0,00+000 3, '?9- 0 II'! 0,164 0.003 

14 2.944-(104 n. 011:- 1.1. on 19 i.'JA-00'> 0,(10+000 3 .1. (]-f) 1.) 4 0. 164 0. 0 0 2 

'1 r; 2.'516-nli4 0.0111- 0.0016 2.52-00'5 n.OO+OOO 2. 77-0il'+ u ,1b4 0.002 

H 2.151-[104 n, n 1? n fi.On14 4.0~-005 0,0[]+000 2, ':i 6-0 II 4 0,165 0.002 

1 7 1.R1fl-f1n4 o. n 1 :)£1 il. o o 12 4.44-005 0,00+000 2.?~·0IJ4 0.16'? 0.002 

1 R t.572-nn4 f). 01?4 11. on 1 n 4.8n-nor; n.no+ooo 2,D':J-OLI4 0,16'5 0. 0 01 

1 q 1.343-nn4 0.01?? ~1.0009 5.40-00':'i 0.00+000 1.EI8-0D4 0,165 0. 0 01 

?n 1,14R-on4 n,n1?7 11. on o 7 ">.16-005 0,00+()00 1.f-6-0U4 0.165 0.001 

?1 9,7R0•(1rt'"i n,nl?~ [1. 0 0 0 fl 4.92-005 0. llll + () 0 0 1. 4 7- (111 4 0 .1b6 0.001 

?? R.313-nn'"i I). 01 ?<:; \.]. 0 0 0 5 4.8n-oo'i 0 • II 0 + 0 0 0 1.31-0li4 U.16h 0.001 

? -~ 7,1n5-nn? n,nt;.>~ tl. no o 5 4.?t~-OO"> 0,00+000 1.17-QU"' 0.166 0. 0 01 

?4 6.0fl3-nn5 0. f) 1·~ (' 11. o o o 4 ~L12-oo<:> o.no+ooo 9,1tl-OlJ5 0,166 0. 0 0 0 

?? 5.177·on5 n.n131 0.0003 ?.16·00"-i 0,00+000 7,,~4-005 ll,166 [1. 0 0 0 

?f: 4.425-(11'15 n,n13:1 0,0003 1 ,':>6-005 0 • Oil+ 0 0 0 '5,98-(10'? 0 .1.b6 n. o o o 

?7 3.7R4-(1n'? fl ,OU1 c:. on o ~ 1.44-ooc:; 0,00+000 5, 2 2- [1 II ':i l). 166 0. 0 0 0 

?~ 3.239-on'? o • n 1 ~~ t- li. on o 2 1. • .52-0 0.., O.DO+OOO 4,'::>6-0IJ") 0 .166 n. o o o 

?9 2.774-r,n-, 0,0132 0.0002 t.2n-no? n.no+ono 3. n-oG'::> tl .166 0. 0 0 0 

::In 2.37H-on5 0.0132 c. on o 2 1..14-005 o. nu + u 0 0 3,52-I)U':j ll,1b6 n. o o o 

31 2.04o-on'i n , n 1-~;:, n. on o 1 n.on+non O,IIU+OOO :;>. 04-0110, 0 .166 1'1. 0 0 0 

~:? 1. 7" 1.- f1 no, 0, OU3 n,ono1 n.un+ooo o. n 11 + u o o 1,7':)-0U~ U,166 n. o on 

:q 1. 4 9 '::1- 11 n" o.n1~3 u.ono1 o.oo+oon n. nt.l + o o o 1,49-0U':l ll,lb6 0. 0 0 0 

~4 1.277-nrJ'"i 1'1. n :1 ~ 0 11,0001 o.un+ono 0.00+000 1. ?H -Oil'? 0.166 n. o o o 

;:I") 1.09~-nno, n.n13:~ o. o o o 1 o • tl o + o on 0,00+000 l.OY-Dll~ Ll .166 0. 0 0 0 

~f, 9.37?-rnA n,C13~~ ~.ooot (1,ll0+00r'l o.no•ooo 9,37-0IJt u .166 0. 0 0 0 

:,7 t:l.0'-)4-nOn n,o1.1j o.ono1 0.00+000 (1,00+1)00 8,05-QOt 0,166 0. 0 0 0 

~p 6.9~?-f111n n. n 1 :~~ 0,0001 n.on+ooo 0.11!1+000 6. 9 '~- 0 0 t ll,166 0. 0 0 0 

:-t9 ,,97tJ-onA n. nu~ r • o o on n.OO+OOIJ 0,!10+000 5,98-UlJt. 0,166 0. 0 0 0 

4n 'i.1A1-pnn n, nt;'i4 r •• oooo f1,Uf1+00f'l 0.00+000 5.16-0litJ ll,16fl 0. 0 0 l1 

41 4,4A?-(lf1h 'l, n 134 1.1. o o o o o.un+oon o.oo•onu 4,46-0Llt U,16b n. o o o 

42 3.RA8-nnA n. n :1. 3~ ,1, on o o n.OO+OOO 11. il 0 + 0 (1 u 3,87-0llt u. 16 6 0. 0 0 () 

4:3 :3.3"i7-n~"A n, OU4 o. on o o 0,00+000 O.rtO+OOO ~~.,36-0lib ll,166 n. o o o 

44 2.918-[ll'ln n. 0134 0. 0 0 0 0 n.on+ooo 1),00+000 ?. • 92 -1) II t 0,166 (1. 0 0 0 

4"' 2.54o-on6 n.n1~4 J.oooo 0,00+000 0,00+000 2. 54- (l \) b ll.166 n. o o o 

4A 2.214-nrtn n • n 1.5 4 IJ. 0 0 0 0 0.00+000 n • no+ o o u 2.21-0IJt U,l6b n. o o o 

47 1.933-onr- n.o1~4 n.onoo O.OO+OOn n,D!l+OOO 1.93-0ilb o.1o6 11. 0 0 0 

41< 1.701-(1f16 n,n134 u.ooon 1),()0+000 Ll. 11 () + 0 0 0 1. 70-l)llt ll. 166 n. o o o 

49 1.5n2-rnn o. nU4 11. on o o (J. u n + o o o O.iliJ+OOO 1.5ll-Ollt u ,106 0. 0 0 0 

'3f1 1.:5?6-nr.f:. n. n 1 ~"' o. o o on o.on+onn o.nn•ooo 1,:'>3-Ullt ll.166 0. 0 0 0 

All exponential numbers are designated by a sign following the number, then by two zeros 

and the exponent. Thus, 3. 26-003 = 3. 26 X lo-3. 
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TABLE 5,17. Parameters at 1. 06 microns 

Alt Rayleigh Rayleigh Rayleigh Aerosol Ozone Ext. Ext. Ext. (km) atten. optical optical atten. absorp. coeff. optical optical 
coeff. thick. thick. coeff. coeff. thick. thick. (km - 1) (0-h) (h-oo) 

(km - 1) (km -l) (km - 1) (0-h) (h-oo) h j3r 'T -r' j3p {33 {3 ext 'T T' 
r r 

ext ext () IL4'38-fJ(14 o,oooc (1, 0 0 72 j .13-001 0,00+000 1, 14-0 I) 1 u. 0 0 () 0,151 
1 7,675-nn4 o. o o nc [l,Q064 4,97-00? 0,00+000 ~.n?-ou;;: 0. 0 82 0. 06 9 ' 6,9"io-nn4 n, o fl15 u, o o 56 ?,1'S·OO::> o.nu•ono 2.?2-002 0,118 0.033 
-~ 6.27R-rn4 r,on;..>Z u.oo?o 9. t.J 4-0 0 .~ 0,00+000 9,o7-ou3 0,134 (). 017 
4 5,6'37-nn4 o.non [},0044 4,07-oo:~ 0,!10+000 4,63-0Ll3 U,142 0. 010 

c:; '3,f)R5-0f14 n • o u .~ .3 il,Q03A 1 • d 1-0 0 .~ 0,110+000 2,32-0U~ 0. 145 0.006 
6 4,5'?8-ro4 n. o nv.-1 ll,l)()33 6.22-004 n,OO+OOD 1. [JIJ-[lllj U,147 0.005 
7 4.074-01'4 n. o (14; u. 0 () 29 ?.2f--004 0,1111+000 6,33-0U4 0,148 0.004 
8 3,63o-rn4 0,0U4t (). 0 (125 7.91-00"i 0,!10+000 4,42-0tl4 Ll,148 0,003 
9 .3.225-nr4 0, 0 (15 G (l. 0 0 22 2.d?-OO"i 0,00+000 3,51-01)4 0,149 0.003 

1 n 2.R'55-Cf14 o. 0 0 "> 3 ti,Q019 1.47-00'J 0,110+000 3,00-004 0,149 0.002 
11 2.?19-(1'14 n. o us~. 1),0016 1,3f:>·OO':i O,rlO+OOl' 2,6?-004 0,149 0. 0 0 2 
p 2,1"i4-on4 f'1. () [1 "'b 0,0014 :1 .~4-005 o • 11 o • o o u 2,?t:!•O!J4 ll .149 0.002 
1 3 1.1341-(Jr14 n. n u A r. 0,0012 1,.H,·00'5 O,flU+OOO :1.,9d-O!J4 u. 15 0 0.002 
1 4 1.57.3-0(l4 n. on A? r1. o o 1 o 1 • 4 7- (1 o>; 0,110+000 1. 72-004 0 .1 ~ 0 o.oo2 
1 5 1.345-nn4 n. o (1fd !.! • 0 0 0 9 ?.37-005 o.nu•ono 1.51:i-OU4 0,150 n. o o 1 
1f- 1.149-nn4 r:, (1 [l A4 •J.0007 :~. b 4-0 0 5 o,no+onn 1,')3-0!14 (). 1 ~ 0 0,001 
1 7 9.8:?5-ons r. n n fi:, l),0006 4.113•00'5 0 , [Ill+ 0 0 0 1.40-(104 0. 15 0 (1. 0 01 
1 R 8,304-0f'J" [ ' ()(If,(' u. 0 0 0 "i 4.52-00'5 [). [1 [I+ ll 0 0 1.29-0IJ4 u. t 50 0.001 
1 9 7. 1 H 0- fJ n ~ n.noA7 0,0005 '),OR-005 0,00+000 1.2J-004 0,151 0.001 
;;;n f:.13A-nn? n,QO':lb ll.0004 4,86-005 0,()0+000 1,1!1-0ll4 0,151 0.001 
21 5.2?7-on5 0. [1 (J 1'>8 r] o 0 fl 0 3 4.6~·005 n.nn•ooo 9,H6-0U5 ll,151 0. 0 01 
n 4,453-rrns r. no~, 9 'l. 0 0 0 3 4.52-005 o. on • on o 8,97-00':i U,151 0. 0 0 0 
2 '~ 3,797-(1(1~ (1, 0 (I At} D,0002 4.29-005 O,firJ+OOO 8,09-005 0.151 n. o o o 
?4 .3.24o-on5 r •• n 11 fi9 0.0002 2.94-00"i O,OIJ+OOO 6,18-0d'J u. 151 , • 0 0 0 
~") 2.7f:>7-nn":. n. n (17 n I), 0 0 0 2 2.03-00'5 O,OD+OOU 4,/:lO-OU'J 0 .151 0. 0 0 0 
?fi 2.3f:>5-on5 n. on 711 11. on o? 1.47-005 0,0()+00[) 3.~3-nO'J U,151 0. 0 0 0 
?7 2.023-ons n. n. o 7 tl I]. 0 0 0 1_ 1 • Jo-n o'S 0,[10+000 ~s. Je- n u ':i f). 151 0. 0 0 0 
?8 1.111-rn':l o. o fJ 7 n u.ono1 :1 ,24-00"i o.oo•onu 2. 9 7-0 II~ 0,151 0. 0 0 0 
'9 1.4R3-on5 [),0071 ·1.0001 1. U-OO"i 0,00+000 ?,f,1-00? 0,151 0. 0 0 0 
~(' 1. 2 7:1.- n n 5 (1. 0 IJ 71 il. u 0 0 1_ J • u 7-0 (1 c; o,uo•nno 2, ~4-[)U~ 0,1:>1 0. 0 0 0 
~1 1.090-005 0, f) II 71 (I. 0 (] 01 n.UO+OOil o. u u + 11 o u 1,1lY•(JU';l ll.151 0. 0 0 0 
~;;> 9,357-onn ('. 0 0 71 0. 0 0 01 0,00+000 [) • (l [) + [1 0 0 9,.~6-oUc 0,151 n. a o o 
:B 7, 9 R 9-0 tl 6 ('. 0 071 I) o 0 0 0 j n.on+oon O,Ofl+OOO 7,q9-no~:- 0. 151 0. 0 0 0 
~4 6.826-nnr. r. o u n 1.1. o o on n.UO+OOO 0, II II+ fJ 0 () 6,•L5-uoc u .1 !'::>1 0. 0 0 0 
~5 5.843-ont- r1. no 71 o. o o o o o.oo+oon n,nn+rno '5,M4·QfJt ll,151 0. 0 0 0 
·' fi 5, 01 0- rr '1 A n. o 11 'I 1 n. o o on o. lr o + o o 11 fJ, on • o o o 5,1_11-[10~ 0 .151 0. 0 0 0 
n 4,3n4-flflt-:; r.nP71 r). 0 0 0 n [I,UO+OOO (1, [IIJ + () 0 0 4.30-0Ut- 0,11):1_ 0. 0 0 0 
·' R ~.705-onr r,,O(I7:J f).() 0 0 [1 n,OO+Oon o • r1 u • n o o 3,7[1-0IJt ll. 1 ':l1 n. o o o 
3Ci 3.194-(J':f, n, o r1 71 o.oooo 11 • u o • o on 0 • (ill+ 0 0 u 3,19-nCJo 0,151 0. 0 0 0 
4(1 ;;;,75tJ-pnA I', 0 I! 7:1 11. o o on [),00+000 o.ou•ooo 2, 76-0Ut, u .1 "1 0. 0 0 0 
41 2.:~Rf1-onn n.ou7J u • o o o o U.Of'J+OOn o.uu•ooo ? • :~ ry- 0 u c 0,151 0. 0 0 0 
4? 2.0A7-nrJr, n. o o 71 n.ooon o.oo+oon 0,00+000 2. n 7- o rl t U,1':l1 o. o o o 
43 1. 794-nnr- n , 0 u 71 u. o o on n. u o + o on 0 , II U +[I 0 0 1.79-QOt 0,151 o. o o o 
44 1.559-nnn n, o !'1 1.1 u. o o on O.UO+OOD f),II(J+tJ(10 1,..,o-noc u .15l 0. 0 0 0 
4'1 1.3';7-(lftA n.nll71 11. o o on O,lJO+OOn o • (I u + o o o 1,:<6-0Cib U,151 f). 0 0 0 
4f 1,1R3-0irA n • nlj ·11 n.oooo o.un+oon 0, lit)+ (I [J 0 1,1/:l•[JUt u. 151 0. 0 0 0 
47 Ln'~-nr,tl n. o u 71 o. o o on O.U0+000 o , n 11 • rJ no 1,03-0Ut u. 151 o.ooo 
4il q. n R 9- n '1/ n. oun 11, o o on 11. n n + o o o o. no • o o u 9,1J9-0fl7 U,1:i1 r] I 0 0 0 
4Q fl,'1?7-or7 G. n n 7 ~· r:. o 0 o o n.on+oon 0,(10+(1(10 8,rJJ•GU7 U,151 o. o o o 
"' r~ 7 , n R 9- (In 7 n. fJ tt7 c- 11, o o on 0.00+00'1 n • o u + r• o u 7, U Y- (I IJ 7 0,151 (J. 0 0 0 

All exponential numbers are designated by a sign following the number, then by two zeros 
and the exponent. Thus, 3. 26-003 =3. 26X lo-3. 
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TABLE 5. 18. Parameters at 1. 26 n>icrons 

Alt 
Rayleigh Rayleigh Rayleigh Aerosol Ozone Ext. Ext. Ext. 

(km) atten. optical optical atten. absorp. coeff. optical optical 

coeff. thick. thick. coeff. coeff. thick. thick. 

(km- 1) (0-h) (h-oo) (km - 1) (km- 1) (km- 1) (0-h) (h-oo) 

h 13r 
7 7' 13p 133 13 ext 

7 
ext 

7' 

r r 
ext 

4,[176-c,nt. ('. 0 ll f) (1 0,0034 1.()8-001 0.00+000 1. Otl-(101 ll. 0 0 (1 0.141 

1 3,6q9-0'14 (1,0004 1_,. on 31 4.75-002 0.00+(100 4,7<.;-oU2 u. 0 7 8 0,063 

'2 3.349-(104 ('. 0 0 [t 7 f). u 0 2 7 ?.0'5-00? 0,1)[)+(100 2. 119- (I() 2 0,113 n.029 

3 :3. 0?.5-n n4 (1,0011 r.oo24 8.64-00~ n.OO+QOO 8,94-[JOj U,127 0.014 

4 2. 7?6- n r,4 (1,00'1~~ u,0021 3,t\9·0(L~ 0.00+000 4,16-0lJj u .U4 0.007 

5 2,4"io-nn4 0,001b !),0018 1.73-oo.~ 0,00+000 1,97-0U-~ U,137 0.004 

~ 2.19n-nn4 n. o n1 b n. on 16 5,94-004 n,(IO+OOO 8,14-004 0. 13 8 n.oo3 

7 1.9fl3-pr4 r.. 0 fl2 (1 P. on 14 2.11'l-004 o.no•ooo 4,1.2-004 0,139 0.002 

A 1.749-l)i14 n. rJ n? 2 11. 0 01? 7,":>6-005 0.[10+[1(10 ?.51-0lJ4 0.139 0. 0 0 2 

9 1.5'14-nn4 n. o o ?4 u. on 11 2. 70-005 0,[)0+000 1.M2-0IJ4 ll. 14 0 0.002 

1 0 1 •. 3 7 6 - r_, n 4 o.oo?? r1. o o o 9 L4f1-00"' n.oo+ooo 1."i2·0U4 L1 .14 0 0.001 

1 1 1.214·(1~4 n. oon u.onoR 1 • .3n-oo'5 0.00+000 1.~4-i)04 li,HO 0.001 

1 2 1.0~8-f1f14 n.OO?I:I n,noo7 1 ,i9-005 0.00+000 1.16-004 0.140 0. 0 01 

1 3 I". 8 71- f1 [j ':> n.on29 11. o o on 1.30-00'5 0.00+000 1,()2-004 u .14 0 0,001 

14 7,'5R?-nG':' n. no~[· I), C 0 0 '5 L40-00"i 0,(10+000 8,9'1-0lJ":J 0,140 0. 0 01 

1 5 t:.4Ro-nrto, n. n rL~l! 0.0004 ?.27-005 0.00+000 8,7':>-f)U'J IJ. 14 0 0. 0 01 

H 5.539-nf1~j n. o U31 (),0004 3.67-005 0,00+000 9.21-ou:: IJ,140 0. 0 01 

.,_ 7 4.7~5-(l[)c;; n. n n 31 0. 0 (1 0 3 4.uo-oo5 0.00+000 8,7.3-QU'J 0 .141 0.001 

1 A 4,1148-r1'1'? n • n (1 :~ •~ f'. o o o 3 4 • .32-00'5 n.no+oou 8,37-ou:, 0,141 ().001 

1 q 3. 4 6 0 ·1• n '? n.on3? n.ono2 4,b6-005 0,00+000 8,32-Dll' u .141 0.001 

;::>n 2. 9 '18- 11 n '? n. o 1.1 ~~ iJ.0002 4.64-00'? 0.00+000 7,60-0U'J U,141 o.ooo 

?1 ;::,519-pn"i [). 0 [13j t1. o au? 4,43-00'"> 0.00+000 6,9':>-005 ll,141 o.ooo 

?? 2.146-nn") (1 • 0 r.r 3 ~~ U,0001 4,.32-005 0,00+000 6,47-(]U'J u .141 o.ooo 

?3 1.R30-nn~) n • an:-;~ 0,0001 4.ln-oo5 0,00+000 5,-}3-GU':l 0,141 o.ooo 

?4 1.5fl;;>-r,n<; o • o u ~~ ~~ 0,0001 2.81-005 0,(10+(100 4,j/•OU? 0,141 o,ooo 

?'5 1.334-nn5 f1. 0 (] 34 (]. () 0 01 1'.94-00~ 0,00+000 3,?8-00':i 0,141 o.ooo 

?~ 1.140-nn:J n. o o ~ .. n.ono1 1,40-005 0,00+000 2,'54-QU':) U,1.41 0. 0 0 0 

?7 '1,747-onf- r1. no j4 [',on o 't 1.30-005 o. (I o • no o 2,27-UO~ 0,141 0. 0 0 0 

?P 8.343-(1116 o.on~·~ o.ono1 1.19-(105 (1,(1()+000 2.02-GUS 0,141 o. o o o 

?0 7.HA-('Ii6 (1. 0 u 34 0. o o on :t. u F-- 0 0 '5 (1,00+(100 1,79-0ll~ 0. 141 o.ooo 

~11 6,1;>5-nnA (':. 0 LJ31.; n.oooo 1.03-00'1 £1.00+000 1.64-GO':i 0,141 0. 0 0 0 

~1 'i.?'1'1-f1nA n • n 11 ~3 4 L,OOOO n.un+oon (1,00+000 '5,25-ollc U,141 n. o o o 

~2 4,51o-onA o. o o 3,, o, o o on [1. ll r. + 0 0 1'1 0,00+000 4,?1-0llo L1.141 o.ooo 

~3 3.B5n-on6 0.00~4 u.oooo [l,UO+OOO 0,00+000 3,>J':>-00t ll. 141 0. 0 0 0 

~4 3.2~9-(106 n • no~~ 4 1]. on on o.oo+non 0,00+000 3,29-()llt U,141 n. o o o 

~5 2.816-nnr n. no 34 a.onon Q,UO+OOfJ o.oo+oou 2, R?- 0 11 6 0 .141 n. o o o 

~A 2.415-Qnt- n.OU3~ ;J. on o o o.•Jn+oon 1'1 • [! l1 + lJ (1 u 2,41-UIJt- 0,1.41 0. 0 0 0 

37 2.n74-r:n6 1'1. (1 f) 34 r1. o o on 0,00+000 0. 11 (l + {) 0 0 2,07-0IJI:: 0,141 n. o o o 

.~A 1.7R5-0'lA n. o fi ~" n.ooon 0. U n + 0 0 rl 0.00+000 1.79-0llb Ll,141 n. o o o 

~q 1.5~9-(11"(- n • o u -~" u.oooo 0.00+000 o.oo+ono 1.54-0116 0 .141 o.ooo 

4[1 1. 3~9-o nr, f1 • o D.~ 1\ !1,000!1 {),00+000 0,00+000 1..5.~-0llo ll,141 o.ooo 

41 1.15o-rnn 0. 0 (134 u. 0 0 0 (1 O.OO+(lOrJ n,llO+OOO 1.l?-(Jl16 Ll,141 0. 0 0 0 

4? 9.9~j-Q07 n.nfl34 u. 0 0 0 (1 o.on+ooo 11. llll + 0 0 0 9,96-{1ll7 u. 141 n.ooo 

43 e.l'l46-(ln7 0,(1034 0. 0 0 0 0 0.00+000 0,00+000 8,6?-0U7 u. 141 !'},000 

44 7.51~-111"7 0. ("1()34 u.oooo n. ll o + o o o n.ou+ono 7. '51- (J (j 7 0,141 0. 0 0 0 

4"5 6. ') 4?- n I' 7 r • o fl :~ 4 '-'. o C1 o o 0.00+000 o.nn+DrJO f>,'54-0ll7 0,141 o. o o o 

46 5.7n3-(1n7 0, (1lU4 il. 0 0 0 0 0.00+000 0. [1[J + 0 0 0 'J. 7 0- [) lJ 7 (] .141 o.ooo 

47 4,979-rn? n. o o .3 <+ li. o o on (1.00+000 0,(1[)+[)00 4,9H•11U7 Ll,141 o.ooo 

4'1 4.~~[1-p'i/ n. o 1.1:) •; r1 • o o o o 0,00+0011 0,0!)+000 4.3~-(li.Jl u. 141 n. o o o 

40 :~.8H<-nrn n. n u .~4 t' • on o o (1,0!\+00(1 n.nu+ooo 3, K 7- (1 0) l1. 141 o.ooo 

t:, n 3,416-(1117 n • 0 [] :) " t;. o o on 0.00+0(10 o.nn+Ono ~. 42- (1lt 7 lJ ,141 0. 0 0 0 

All exponential numbers are designated by a sign following the number, then by two zeros 

and the exponent. Thus, 3. 26-003 = 3. 26 X 10-3. 
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TABLE 5. 19. P0.rameters at 1. G 7 microns 

Alt Hay leigh Rayleigh Rayleigh Aerosol Ozone Ext. Ext. Ext. (km) atten. optical optical atten. absorp. coeff. optical optical coeff. thick. thick. coeff. coeff. thick. thick. (km - 1) (0-h) (h-oo) 
(km - 1} (km- 1) (km- 1) (0-h) (h -oo) h f3r 'T -r' f3p {33 {3 ext 'T 

ext 'T' 
r r 

ext 1.0?7-[1114 fJ • n II r111 11. on 11 9.tln-no;:J n.nr;+unu Q, >; 1- [)II.,- I_! , 0 i.J fl r) .126 1.;:Jf14-nn4 n. 1111 1_1 J n.on1n 4.31-no? il, (1 II+ (J 0 l1 4. ,5;- (I u c u. 0 71 IJ.U55 
1 • n q 1.- r> r1 il [1. 0 fl (! (' t'. 0 n 0 9 1 • ljf)- fl 0 ') n. r. 11 + n n u 1. ,·'\7-0f.l~ (I .l u 2 :1.024 

-~ c;. >1'5?- (1;} ') n • n r, r ;~ n. on oR i'.d4-0Q,3 n.f1o+noo 7. ') 4- I] ll '~ ll. 11 ':i 0. (j 11 
4 R,H77-f1'1"l r. 0 [J n •1 n. on o 7 3.?.~-00~ 11, IJ ()+[I (l 0 3, A?.- (111 ~ u. 1 21 l1. u u ~ 
'5 7.979-rn" n. n n11" u • o o o" 1 .:i7-003 n. nu + c1 o u 1,1)?-(JU~ U,123 n.oo3 
r. 7.1'?2-nn.:, n. n 1111 t- lj. [J f) 0 ') '::i.-.59-004 n • no+ 11 n u 6,11-f)Li"' u .12 5 n. o o 2 
7 fl,393-nn5 n. n 11 n 7 n. on o 5 1 .'tt>-004 n.nu+ono ? • Au- n 114 II .1 2 5 0. 0 01 
R '::i.n97-rn"' n. n u iJ7 II. 0 0 0 4 6.tl6-00':i () , f) 1.1 +(I (l Ll 1,'?6-[IU4 Ll.12':l 0 • 0 01 
9 ':i.Of-Q-nn'J n. on n H 1.1• 0 f) 0 3 ?.4">-00'"i n. 11 u + r1 n n 7.51-0tJ:: u. 12? 0. 0 01 

1 (1 4,4R(l-f111~i n. n 11 n b n,f)003 1. n-nos 0, II[)+ (I 0 I) f-i, 7'J- 0 IJ? u .125 (). 0 01 
11 3.9'3:~-pf\') n. n u 119 II, 0 0 0 3 1 • 1 p,- D 0 "i 0. (1 (J + () 0 u f.). 1 ,s- [J u:; 0 .12"> n. o o 1 
1 ;:> j,:~RO-(lrl"i n. o 011 r.: il. 0 (1 0? 1 • iJ R- 0 0 ') O.OlJ+IJOU 4. 4 6-0 {J ':: u. 12 5 0 0 0 01 
1 3 2.8R8-(1il) n. no o u !l. 0 0 0? 1.1R-00'5 0,0()+()00 4,06-011? u .125 non o 1 
1 4 2.4~9-nn5 n. o o 111 r1. on o? 1.27-rJO') !I. [I()+ 0 0 0 3. 7 4- (I [I':: 0 0 12 6 n. no 1 
1 "i 2.110-0r15 n. o r.11 I' rJ • on o 1 2.0A-no5 O,OII+UOD 4. 1 7- (ill? U,126 0. 0 01 
1 f.. 1..9114-on>J o. no 1 I' 11. on o 1 3 • .5j-005 O.OfJ+OOO 5.14-0fi'S U,126 I], 0 01 
1 7 1.54?·on:. n 0 o o 111 l.l 0 0 0 01 3.63-00"i o.ou+ooo '). 1 7- ()I) 5 u. 12 6 0. 0 0 0 
1 ,q 1.31R-on') 0, 0 01 II u. o o o 1 ;~. 92- () 0 '5 0,0()+(100 5o24-0U5 LioUA n. o on 
1 9 1.P7-orJ•i n. no :11 llo0f101 4.41-00'5 0.00+000 5,':?4-QU':: lJ .1 ~ 6 (]. 0 0 0 
;:>n 9.6~2-nf'IA n • n 01 ~- u.onot 4.21-005 n.nu+noo '?. HJ-Oll? [1,126 n. o o o "1 'L?!12-nnA n. no 11 [J. 0 (1 01 4. [) "'- 0 (1 '5 I).[] I]+ lJ 0 ll 4. p 4- fill:; 0, U6 0 0 0 0 0 
;:>? e,9119-nno n. o c 11 n • on on 3.9?-005 0,110+000 4,62-Qii':J lJ .126 no o on 
? -~ 5.9'59-(1r16 n. n r1 11 o.ooon 3.7:J-OO<; o.no+ooo 4. ~~ 2- 0 u? U.126 n. o o u 
;:>4 5.085-0flfl n.oou II, 0 (1 0 0 ?,':i">-flO"i o.no+ooo 3,(16-1_10') IJ ,126 n. o o o 
;:><; 4.:342-nnr- 0,0011 iJ. 0 0 0 0 1 .l6-005 0,1!0+000 ::>,?0-00':J 0,126 f1 0 0 0 0 
;:>6 3.711-pnn n.on11 (I. 0 0 0 0 1.27-005 0,(111+000 1.t>?-()IJ':; il,lj:IA n. o o o 
')7 3.174-006 o. on 1-1 u.onon 1.18-f105 o.oo+ono 1.4Y·Oil5 u. 126 0. 0 0 0 
'?1-l 2.717-onA n. n n 11 D.ooon 1. 08-1105 0,11()+1)00 1.~5-nU? 0,126 0. 0 0 0 
?9 2.3?7-0rl() o.ouu \1. on o o 9,/:lO-OOn OoO(J+JIOO 1.:?1-uD5 ll.126 n. o o o 
"((1 1.994-(JOA n. oc1 t 1 o. o o on 9 •• 31-006 o.no+uoo 1.1.5-0li? 11,126 I]. 0 0 I) 
~1 1.711-f)f'f, n • n u 11 n. on on 11,00+000 n,OU+[IOO 1.71-fJIJt () .126 (). 0 0 0 
3.? 1.468-0i"J6 n • o 011 u.onoo O.UO+OOfl n.no+nou 1.47-0U 11,126 0. 0 0 0 
~3 1.2'i4-0()6 (). 0 011 noooon o.oo+oon o.uo+ono 1.25·()06 u 0 126 o. o o o 
~4 1.071-0116 n. o on jj. 0 0 0 0 O.UO+OOil O,OO+UOO 1.07-0Dc [J I 126 n.ooo 
:'i5 9,1!,9-nn? n. o o 11 n. on o o o.UO+OOO o.nu+oou 9,17-n07 [J .126 I). 0 0 0 
3f- 7,8f,2-0fl7 I), 0 () 11 11. on o o O.OO+OOn 0.00+000 7,t'6-[Jll/ U.126 0. 0 0 0 
~~ 6,7'55-on7 Do00l1 o. o o on 0.00+000 fJ,OO+OOO 6, 75·UU7 0,126 0. 0 0 0 
~A 5.814-007 0,0011 o.ooon Q.UO+OOO 0,00+000 5,81-007 0. 126 n. o o o 
~9 ?.012-00l I]. 0 u 1 l o.oooo 0.00+00(1 n.oo+oou 5.01-(107 ll,126 0. 0 0 0 
4 0 4.3119-nn7 no o o 11 o.oooo (J,UO+UOO 0.00+000 4, 3,S- flU 7 lJ,126 0. 0 0 0 
41 .3.744-nn7 (). 0 u 11 o.oooo o.OO+OOn o.ou+ooo 3,74-(1[17 u.:t26 D. 0 0 0 
4~ 3.244-0rJ7 n.noH o.oooo O.!lO+OOO 0,0{]+000 ~~.?.4-(lll7 ll.126 0. 0 0 0 
43 2.815-on7 0. 0 (J l1 o.ooon o.OO+OOO O.ilfJ+OOU 2,R2-0li7 U,126 rJ.ooo 
44 2.447-0~7 0,0011 u.oooo 0.00+000 0 , II 0 + 0 0 0 2,45-0Ul Oo126 f). 0 0 0 
4':) 2.Uo-on7 n.oo11 c.oooo (1,00+000 o.uo+ooo ?,13-007 0.126 D, 0 0 0 
u, 1.8'57-on7 o.ou11 il. 0 0 0 0 o.uo+oon 0.00+000 1,86•()U7 U,126 0. 0 0 0 
47 1.621-on7 f). 0 ou (I. 0 0 0 0 0.00+000 0,110+000 1,n2-U(I7 0. 126 rJ.OOO 
Mj 1.4::?6-on7 11. 0 011 c.oooo 0.011+000 [1,00+000 1,4.)-[)07 0,126 0. 0 0 0 
49 1.2~0-0IJ7 n.0011 o.ooon 0.00+000 o.oo+oou 1,?6-(llJ/ u .126 o.ooo 
'5(1 1.112-on7 !1. 0 (J 11 o.oooo (],00+000 O,OO+UOO 1.11-0UJ fl,126 0. 0 0 0 

All exponential numbers are designated by a sign following the number, then by two zeros 
and the exponent. Thus, 3. 26-003 = 3. 26 x lo-3. 
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TABLE 5. 20. Parameters at 2. 17 microns 

Alt 
Rayleigh Rayleigh Rayleigh Aerosol Ozone Ext. Ext. Ext, 

(km) atten. optical optical atten. absorp. coeff. optical optical 

cocff. thick. thick. coeff. coeff. thick. thick. 

(km- 1) (0-h) (h-ao) (km- 1) (km - 1) (km- 1) (0-h) (h-ao) 

h f3r 'T 'T' f3p /33 f3 ext 
'T 'T' 

r r 
ext ext 

4.'?'l{l-(1')') '1 • f] u 11 0 o. uno 4 fL50-002 0,00+(1(10 R,5U-OU2 o • o on 0.109 

1 4.1fl1-ont? n. o o r1 o 11. 0 0 0 3 3,74-002 0,00+000 ~~.74-00~ u. 0 61 f) I 0 48 

? 3.7A8-0iJ') ~l , il D 0 1 11. lj 0 0 3 1.o?-OO? 0,00+000 1.62-0il2 o I o e B 0.021 

~ 3,4n4-on5 !) • 0 0 fll IJ. 0 0 0 3 6.80-003 0,00+000 6,83-0U3 u. 10 0 0 I 0 0 9 

4 3.0~7-nn"i n. o ll n '2 ~~ • on o? 3,UA-OO·~ 0100+000 3,09-003 0 110 5 01004 

5 ;.::,7<>7-on'"i n. non 2 n~ono2 1,3h-003 (11[10+000 1.39-ou:s o .1 o 7 0.002 

f.; 2,471-00'-> n. non 2 n.ooo2 4,07-004 o.no+ooo 4,42-0Ui! 0,108 0 I 0 01 

7 2.2n9-nn5 n. o o fJ 2 n~ooo::> 1.70-004 n,LlO+llOO 1.n-oo4 0 .1 0 8 01001 

R 1.9A8-(105 11. 0 [)113 f) I 0 0 01 ').95·005 () 1 (I 0 + 0 0 0 7,92-0U5 U,1Utl 01001 

9 1,748-(1115 n.non~~ il I 0 0 01 2.13-005 u.oo+ooo :3,R7-00~ u .1 0 8 0,001 

1 () 1,548-005 8.oun3 IJ I 0 0 01 1.10-00? 0,00+000 2,fl5-0U'J ll,lUR 01001 

1 1 1.366-nn5 '),000~~ 0.0001 1 .0?·005 0,00+[100 2,39·005 0 1 10 8 0 I 0 0 0 

1? 1.168-nn'? n • o (1 n :~ o.ono1 C1,:5"i-OOf. O,OfJ+OOO 2,1U-OU5 11. 1 o e 0 I 0 0 0 

1 ~ <1,979-(10(\ n. n n n3 u I 0 0 0:1. 1.o2-no11 f) I f1[1 + 0 0 0 2. r12- no' 0 .1 0 R 0 I 0 0 0 

1 4 e.5?.9-nnr. n. nons I), 0 0 01 1.lt1-005 0100+(]00 L9o-OrJ5 U~108 0 I 0 0 0 

1!) 7,29[1-r)f1A o • o u n ,1 fl. 0 0 0 0 1.79-no? n.ou+ooo 2,51-oO'::i 0 I j_ 0 H 0 I 0 0 0 

1 f. 6.231-onn n. o on 3 :J 1 on o C1 (>,89-00'5 O,flt)+OOO 3.51-0ll? U .1 0 H 0. 0 0 0 

1 7 '3.3?7-0f16 'l. 0 [l 0 4 o Ion on ,3,14-()Q") O~fJO+OOO 3, A o- I] 0 5 ll .1 0 H 0 I 0 0 0 

1 '1 4.'1'14-nn6 1. 0 0 (14 I] I 0 0 0 0 3,4n-oo5 o,no+ono ~.~6·0U':l u .1 0 8 n 1 o o o 

1 9 3.RCJ3-onn n.oon4 f) I 0 0 u (l 3.d2·00'1 0100+000 4,?1-005 Lil109 r). 0 0 0 

?n 3.3?8-()fl{l n. n (1 o 4 ll I o o on 3.o"i-OO"S O,OrJ+OOO 3,99-0ll5 ll .1 0 9 0. 0 0 0 

?1 2.R34-006 r1. no r14 fJ I 0 0 0 0 3.48-00'5 n.OO+OOO 3,77-[)05 U~t09 0 I 0 0 0 

?? 2.4t5-nnn n, o o n4 o~ooon 3.40-005 n.nn+DOO 3,64-0ll':l fj 1 J.O 9 0. 0 0 (1 

?.~ 2,0'19-0rlA n. on n4 IJ. 0 0 0 0 3,;?3·00\.j O,fJL\+000 3,44-0ll? 01109 0. 0 0 0 

?4 1.7<S7-(1r'ln o. n u o 4 D, o o on 2.21-00\.j 0,00+000 2,39-0ll? lJ 1 'l_ 0 q 0 I 0 0 0 

?'5 1.5no-onA n,non4 [). 0 0 0 0 1,53·00'5 0,00+000 1,68·00'? 0. 10 9 0 I 0 0 0 

?A 1.2R?-on~'> n, non 4 u I 0 0 0 f1 1. .10-00I) o.no+ooo 1,';>3-[105 0 110 9 0. 0 0 0 

?7 l.O'l7-onn n. o (i !l4 n~ooon 1.02-00IJ o.uu+oou 1.1.5-!]ll~ [) .1 0 9 0. u 0 L1 

?R '1,3R'5-Qf1/ ~.f) (1 fl4 II I 0 L1 0 0 q,S'?-006 fl,OO+OOO 1.03-nll? ll.109 n 1 o o o 

tlQ e.o19-on7 n. no o 4 11. on on 8,50-006 n~no+uoo 9,3o-nuo rJ .1 u 9 0 I 0 0 0 

~n 6,800-Qfl7 f1,f)Uf14 n Ion on 8.07-006 ll.Oll+OOO 8,76-nDe U~10q l1 I 0 0 0 

~ 1_ c::;. 91 ()- 0 11 7 '1. f) 0 0 4 r). o o on 0,01)+0()(1 (1.!10+000 "5,o1-0u7 lj ~1 (J G ~. 0 0 0 

~? '5.073-0(17 n. n n n 4 I) I 0 0 0 0 o. u o +non 0,00+000 ') • fl 7- 0 lJ 7 ll. 1 0 9 0 I 0 0 0 

.-u 4, 3:~ 2- on 7 il. q fl fl4 o I o o on n.OO+OllO o.uu+ooo 4. s.s- fj l.: 7 u .1 0 9 0 I 0 0 0 

~~ 4 3.7fl:t-nn7 n • 0 lJ 'i 4 fl. on on f],UO+OOO O,Pll+OOO 3,70-(]U/ I). 'l_ u 9 n. o o o 

~>; ~L1"B-nn7 n. no 1'14 I) I 0 f) lj 0 n.OO+OO'l fl. ill)+ ll 0 0 3,17-0il/ u .1 0 9 0. 0 0 0 

::lA 2.716-r.f17 f}. [1 [) f]4 o. on o o o. u o + o o o n • 11 11 +no o 2.72-()ll7 il .10 9 l1. 0 0 0 

"}.7 2.334-(1!17 •l. 0 lJ 114 11.0000 o.on+oon fl. il u + ll 0 ll 2,3.s-uu; ll. 1 u q n I o o o 

::1>' :;.onq-on7 !1. non 4 rJ 1 on o o fJ,OO+O(lO (1. li 1) + 0 0 u 2. (11- u!] 7 U,1lJ9 n I o o o 

lY 1.7:~?-0f17 r}. o on 4 l1. 0 0 l1 0 n.oo+non 11 • [I[]+ 0 0 0 1.7.5-nuJ u. 1 u 9 ()I 0 0 0 

4f1 1.49')-(1'17 'I, n l' n 4 u. on on n.LJO+Oon rt. llu +on Q 1 • ., o-n u 1 u. :l 0 ~ o I o on 

41 1.2~4-nf17 (). n G n 4 J I 0 0 0 0 n.OO+OOfl Q , l.lli +II 0 0 1,?'1-()i17 lj. 1 u 9 n. o o o 

4? 1.1?1-0117 r} I 0 (\ i) 4 n.onon n,llO+OOil n • li u +no o 1.1~- 1 1117 ll .1 0 q 0. 0 0 0 

4~ 9.7?7-nn~ :1. our) 4 n I o o on O.llO+OOn n,nn+OOD q. 7 -~- 0 ;It: ll .1 u 9 0 I 0 0 0 

44 ><,4"i4-nnH ~ 1 fl (In 4 ,J I o f1 on O,OO+OOCl 0 • [\ ll + (1 [] 0 d,4?•fl\1t Ll .1ll 9 n. o o o 

4"i 7 • 3 '59- n :1 Fl n. Q :1 n 4 iJ. on on Q.OO+OOil n.nn+unu 7.3o-Out' li .1 u 9 0. 0 0 0 

4h t.41.6-0f1H n, Oll n 4 IJ Inn on 0. (] 0 + 0 () 11 Q • (]I]+ [1 0 I) A. 1\2- U fl r. u. 10 9 n 1 o o o 

47 <::.{In 1.- n n f\ .'1. 0 u [14 'l 1 n non n.un+non 1.1. 11 o +on o '5, f, (I -I] I] 1:' u. 10 9 r'l~DOO 

48 4,9?R-nnK ·1 , on n 4 •J 1 on on n.ll!l+OOil fl,f1lJ+(I00 4,Q.3-nur< Ll. 1 0 q n. o o o 

4t; 4,3":i?-onrl '], 0 (I f1 4 11. n no o u.un+OO'l 0 1 (I i1 + 1_1 0 0 4. ~"- [11) I' u .1lJ ':l n~OOO 

"in ~LR43-nnP. :1. 0 u 04 11. on on o.un+OOfJ o I r. o +noll :~ , R 4- 0 U >~ lj I 10 9 n I o o o 

All exponential numbers are designated by a sign following the number, then by two zeros 

and the exponent. Thus, 3. 26-003 = 3. 26 x lo-3. 
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TABLE 5. 21. Paramc ~crs at 3. 50 microns 

Alt Rayleigh Rayleigh Rayleigh Aerosol Ozone Ext. Ext. Ext. (km) atten. optical optical atten. absorp. coeff. optical optical coeff. thick. thick. coeff. coeff. thick. thick. (km - 1) (0-h) (h-oo) 
(km - 1) (km - 1) (km - 1) (0-h) (h -oo) h /3r 'T T' {3p {33 {3 ext 'T 

ext T' 
r r 

ext 6.8:~n-on~'> •1 , Q ['I II (1 iJ' 0 0 0 l 7,U0•01);') n,nu+ooo 7,00-002 u. n u o 0.089 
1 t,:19R-Of1.6 1), 0 (1 II I.J :J. o o o t 3.il8-00? f1 '[j fl + 0 0 0 3' (18- 0 f! 2 U, 0 5 D 0 '0 3 9 
:;; '5. f:.. 1?- n r1 A •l , r) ()I) {J :J, o o o o 1 • .53-00? fJ , L' ll + ll 0 0 t. :s 3 -o o ~ 0,072 n. o 17 
~ ~,I) 7 r1- [1 n A •l • 0 () il u .J, on or <,,611-1111~ (1,(10+000 5,r1-0llJ u. 0 8 2 0.007 

4,'568-nnA q. 11 {) rl [1 'I. D no o 2.':52-f1(1,3 0,00+000 2, ') 2 • ()[I j ll. 0 86 0. 0 0 3 
., 4,1f1fl-nnA f1 • n fJ :l o 11. o o on 1.1?-003 0,1!{)+000 1.:12-00.5 0. 0 b8 0. 0 0 2 
r ~.6110-(1116 ~ • nu rJ 11 IJ, on on 3,8'5-f]Q4 n. no+ on o 3,H9-0U4 ll. 0 b 9 0. 0 01 
7 .5,200•f)I'1A •l. 0 (J 11 il o. on on J ,40-004 n. 11u + o o o 1,4.3-004 0. 0 89 0. 0 01 
p 2.9H-nnl' n • n n no D. n non 4,90-00"i O,f10+000 5,19-!)fl') (] ,[1!:!9 n. o o o 
q :;,')'14-0flti ~. n n n n 'l. on on 1,75-00':5 o,nd+OOO 2,!11-oflr; 0. 0 B9 0. 0 0 0 

1 n ; •. ~ '15- n n"' 11 , n (1 r; u D. D non 9.1'1-flQij n • o 11 +Do o 1,j4·D0? (). fJ 89 (l. 0 0 0 
11 -;;,n34-nllr n , 'lU '1 11 IJ,OOOO ~.40-006 O,fiO+OOO 1,[]4-0fl5 O,OI:l9 fJ. 0 0 0 
1? 1 • 1 ·~ 9 - n ,, .., •J • 0 0 fl !J 11. on on 7.7n-noA (). [1 iJ + 0 0 0 9,44-0il6 O,QI:l9 0. 0 0 0 
1 ;< 1.4P,6-nn6 ·1 • IJ [I, D u • on on R.4n·flOA n,fi(l+OOO 9,89-0IJ6 0. 0 8 9 0. 0 0 0 
1 4 t.no-nn~ n • n (I 11 n 'l. on on G,l0-006 0,0{1+()00 1,(14-00~ ll, 0 B 9 0. 0 0 0 
1 ~ 1.D~fl-01A n • n r; 'l :t iJ. o o on J ,47-00I) n,OiJ+OOO 1,58•0U5 0. 0 8 9 0' 0 0 0 
1 r q,2~1-(1•ll IJ. nun 1 il. 0 0 0 ll ;;,jA-oo., 0,00+000 2,47-0LI5 u. 0 8 9 0. 0 0 0 
1 7 7,9:~4-nn7 '1 o 0 I) IJl n. o o on 2,?9-DO'-> u, n o• o o o 2,A7-0IJ5 0. 0 B 9 0. 0 0 0 
1 I< ~.7~2-nn? ., • n Ll n 1 'I. on on ;?.t1o-no5 n.oo+ooo ~, ~ 7- 0 II 5 o. n e 9 0. 0 0 0 
1 Q ':l,7GA•f)•17 11. 8 on 1 1

). 0 0 0 0 :~.15-()05 (1,00+000 3,? 1• Q I) ':i [). 0 89 0. 0 0 0 
? i1 4 • 9 56- (1 il 7 n • n n 111 u. on on 3.01-00'3 IJ,rllJ+DOO 3,flb-OD':i U,Q/39 0. 0 0 0 
?! 4,??1-0'17 1. f) (J, 1 '1. 0 0 0 i1 2,1:l7-00') n,Ofl+OOO 2,91-Qtl':i O,Q89 0. 0 0 0 
?;; 3,596-nn? IJ. non 1 n,onon 2.d0-005 0,00+000 2,t'4-0lJ':i 0. 0 89 0. 0 0 0 
?:< ~.OAA·[ln/ '1 • 0 D 111 u.onoo 2.66-005 n,OO+UOO 2,69-0il':i 0,089 0. 0 0 0 
?4 2.fit7-nn7 il. f) u ill rJ • on o o j • d 2- [) 0 5 D.OO+DOO 1.R':i-OU5 (}. 0 69 0. 0 0 0 
?~ 2.?V:>-nn7 0. 0 U H ,J. anon 1.26-I)O'? 0,0[)+000 1.28-005 0,089 I). 0 0 0 
?f, :1.910-0•17 '). 0 0 IJ1 :1. o o 0 n 9,10-006 0,0()+000 9,?9-0U6 0. 0 8 Q 0. 0 0 0 
?7 1.A~3-Q117 :1. n rp11 rJ, 0 0 () 0 /:l,4n-OQf> (I, (I(}+[) 0 0 8,5b·OU6 0,089 o.ooo 
? ~i 1.3QP.-OI17 r; • P P rJl 11. on on 7,70-006 0,0()+000 7,134-0Ll6 0.089 0. 0 0 0 
?t.l 1.197-nn? r;. o r1 ,-11 I). 0 f) 0 0 7.on-no6 0.00+000 7.12-00t 0.089 n. o o o 
.~ rJ 1.1J?6·onl ']. 0 (J [] 1 :J,OOOn 6.6'1-006 0,00+000 6,75-006 u. o e 9 0. 0 0 0 
:q >l.l'ln3-onR f) • 0 fj ill :J. on o o rJ.OO+OOO O,DO+OOO s,Fio-oue 0. 0 l:l9 o.ooo 
~? 7.'>"i6-nnH n. n n r11 '). 0 0 0 0 o.un+oon (I, II 0 + 0 0 0 7,56-00B o.oe9 0. 0 0 0 
' ( ~.4"i2-f11'1t' f), 0 (I IJ 1 iJ. on on n.on+008 fl,Dfl+OOO 6,4?-ooe 0. 0139 (). 0 0 0 
-~ 4 5.'512-nn" (j. 0 0 nt ,, • on on [J,0[)+00fl 0,11[)+000 1'>,51-0fJt! 0. 0 tl9 0. 0 0 0 ~" 4,71R-(1nl' 11. no !l1 u.oooo (J,(}0+00f1 0,00+000 4,72•001:1 U,0/:39 0. 0 0 0 
·~ ,_ 4,il16-0:1P ·1. no u 1 (). 0 0 0 f) [i. (] il + 0 0 f) n.nu+ooo 4.n~-our. {) '089 0. 0 0 0 
:n ~.476-(lfli'< :1. 0 {)I] 1 I). 0 0 0 0 0.00+000 O,fliJ+OOO 3,48-()Ub 0. 0 8 9 0. 0 0 0 
'? 2.99?-()llfl o. on n 1 :] • 0 0 0 0 0.00+000 n.on+ooo 2,99-00b u. n 139 0. 0 0 0 
<<; ?.'579~nnn 0. 0 0 f1 :t o. on on n.on+oon O,DO+OOO 2,5d·OiJH 0. 0 tl9 0. 0 0 0 
4 II 2.:??7-nnl' '1. 0 0 () 1 u.onoo 0.0'1+000 11. fJ I)+(] 0 0 2,?3-00b 0. 0 89 0. 0 0 0 
41 1. 9?7-(1 n,q n. n fliJ 1 i). 0 f) 0 0 0,00+000 n.nu+uoo 1.93-00t u. 0 tl9 0. 0 0 0 
4? 1.669-nl'lR n. n (In 1 :-1. on on (1,00+000 D,OO+OOO 1,67·001:' o. n B 9 0. 0 0 0 
43 1 • 4 4 9- n 1) fl o. non 1 !j. 0 0 0 0 [1,0!1+00'1 11,00+000 1,45-oOb 0. 0 8 9 0. 0 0 0 
44 1.;?'19-nn.'l n. o on 1 n. o o on 0.00+00[1 0,00+000 1.26-0LJI'< D. 0 89 0 I 0 0 0 
4"i 1, 0Q6-0II~ n.non1 t). on o o o. o o + o on {),(Ji)+()00 Ll0-008 0.089 0. 0 0 0 
4~ 9,5";6-01'19 (} • 0 0 ()1 o. on o o o.oo+oon O.Ou+OOO 9' 56-0 f) 9 0. 0 8 9 0. 0 0 0 
47 P.342·(lfJ9 f). 0 (if)l tl • o o on 0.00+000 O,!lfl+OOO 8,34-0llY o.oB9 0. 0 0 0 
4R 7,340·(H19 •l. o u n l 11. o o o o 0,00+000 11,00+000 7,34-009 0,089 0. 0 0 0 
49 6,48?-nn9 l'l. n n n 1 u. 0 0 0 (j n.on+ooo n,UIJ+OOO 6,48-009 (]. 0 8 9 0. 0 0 0 
"ill 5.724-(1119 0. 0 (1 01 o.onoo 0.00+000 (},fli'J+OOO 5.72~oo~,; [j. 089 0. 0 0 0 

All exponential numbers are designated by a sign following the number, then by two zeros and the exponent. Thus, 3. 26-003 = 3. 26 x lo-3. 
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TABLE 5. 22. Parameters at 4. 00 microns 

Alt 
Rayleigh Rayleigh Rayleigh Aerosol Ozone Ext. Ext. Ext. 

(km) atten. optical optical atten. absorp. coeff. optical optical 

coeff. thick. thick. coeff. coeff. thick. thick. 

(km- 1) (0-h) (h -oo) (km- 1) (km- 1) (km - 1) (0-h) (h-oo) 

h j3r 'r -r' j3p j33 j3 ext 'r -r' 

r r 
ext ext 

4,on?-on6 I). 0 0 I) 0 0. 0 0 0 (1 6.-50-002 0,00+000 6,30-0tl2 0. f) 0 0 0. 0 8 0 

1. 3.fl~2-0f16 r:J. non o o.oooo 2. 77-00? 0,00+000 2.77-002 0. 0 4 "5 0.035 

? 3.2R9-on6 r,. o o o o o.ooon 1.20-002 0,00+000 1.2o-ou2 o. o o5 0.015 

~ 2,971-nn6 o.oonu n. on o o 5,04-003 0,00+000 "5. (14- 0 l) 3 0. 0 7 4 0.007 

4 2.677-rn6 I). 0 0 () 0 o.oooo 2.27-003 [1,00+000 2.?7-0ll-5 0. 077 o.oo3 

5 2.4n6-onA f1. 0 (1 q I) n.onon 1. 01-00~ O,OO+IJOO 1,n1-0t13 IJ. 0 7 9 0.001 

6 2.1'17-ont'l n. o o o o o.oooo 3.4n-004 0,(10+000 .5,49-004 0,080 0.001 

7 1,9?B-on6 0. 0 u f] [) ll. 0 f1 0 n 1,2!-,-004 0,00+000 1.28-0ll4 U,ObO 0 I 0 0 0 

" 1.718-nnA 'l. non o o.oooo 4,41-00'5 O,QO+OOO 4,'.'d:l-OU5 0. 0 8 0 0. 0 0 0 

9 1.5:.:'6-nn6 f1 • o on o o. o o on 1.57-00'? 0,00+000 1. 73-00? 0. 0 8 0 0. 0 0 0 

1 0 1..VH-on6 n. o on o ~l • on o o 8.19-006 0,00+000 9,':>4-006 0. 0 8 0 0. 0 0 0 

11 1.192-nn6 f). 0 0 tliJ o.oooo 7,5A-nofl O,OU+OOO 8,7?-ouo 0. 0 l:i 0 0. 0 0 0 

~ ;? l.019-on6 [1 • 0 0 l] fl I) o 0 0 0 [1 1),93-006 n.on+ooo 7,9'5-006 D, 0 8 0 0. 0 0 0 

13 P.710-n~7 f), 0 0 l) I) o.ooon 7.?6-00() 0,[10+000 B,4s-ooe ll. 0 l:i 0 n. o o o 

1 4 7,444-o~7 'l. o on o o. o o on 8.19-006 f) • IJ 0 + 0 0 0 8,9-5-oll6 o.ntlo n. o o o 

1 "i r .3~3-nq f1 • f') [)I) 0 1.1.onon 1 .32-00'3 0,0()+000 1.~~9-oo:, 0. 0 8 0 o. o o o 

1f 5.4~9-on7 rJ. 1'1 on u n.ooon 2.14-[)0ij 0,00+000 2,20•005 u. n 8 o 0. 0 0 0 

1 7 4,649-nn7 o. o o on u. o o on 2.33-00'? n.on+ooo 2.38-0ll? 0. 0 8 0 0. 0 0 0 

18 3,974-('f17 f'J. nun o o. o o o o 2.~2-00'5 f). f)[]+ 0 0 0 2,56-0il5 o. o t1 o n. o o o 

1 9 3,308-orn 'l. o o 1) n o.ooon 2.d4-00'5 0,00+000 2.~7-0U? (J. 0 8 0 0. 0 0 0 

?il 2.904-(1117 :1. o nrJ o fl. o o o o 2.71-!105 0,[)0+000 2,74-0ll5 fj. 0 l:i (1 0. 0 0 0 

?1 2.473-on7 11. 0 ll f) ll u.ooon 2.?8-00'5 o • n rJ +on o 2,1)1·0ll5 0. 0 8 0 0. 0 0 0 

?2 2.107-on7 0. 0 0 110 o.ooon 2.~2-00'5 O,OlJ+OOO 2. "'4- 0 () 5 u. 0 8 0 0. 0 0 0 

?3 1.797-nn7 r,. non o o. o o on 2.39-005 11,00+000 2,41-QU'::) 0. 0 8 0 0. 0 0 0 

?4 1.'3~3-nn7 !1. no nn n. o o on 1 ,64-00'5 0,00+000 1,61?-0fJ? 0 I 0 8 0 o.ooo 

?5 1. 3 0 9 • [H1 7 n. o u rJ o I), 0 0 0 0 1.13-005 0,00+()00 1.1?-0L15 o. n l:i o 0. 0 0 0 

?t 1.11.9-nn7 1. nun o o.oooo 8.19-00A (1. [) 0 + ll 0 0 8,3o-oor fl. n 8 o 0. 0 0 0 

?7 9.571-(1'18 r,. o on n 0. 0 0 0 (1 7.56-006 0 • [] f1 + 0 0 0 7. 6 6-0 :) 6 u. 0 !:l 0 0. 0 0 0 

?8 11.191-onR I'J • n u IJ ll f). 0 0 0 0 6.9.3-0(lfl 0,01)+000 7. 1)1- 0 l) 6 0. 0 8 () 0. 0 0 0 

?0 7.n1.6-nn8 ·l. 0 0 f1 1.1 n.oooo 6,30-00A 0,00+000 6. :~ 7- 0 Q 6 0. 0 8 0 n. o o o 

~n f.. fJ 14- (1 :1 f n. o on f! u.ooon ':l,9R-006 0,01)+000 6. n s-o lJ t L). 08 0 0. 0 0 0 

~1 5,1'i~-[11A (1. 0 [) 11lJ il. on on o.on+non n,OU+OOO '5.16-nue 'J. o eo n. o o o 

~~ 2 4,4?Fl.-onP n. non u II, 0 0 0 1'1 [1,00+0011 O,Oll+OOO 4,43-olle u. 0 8 0 0. 0 0 0 

~3 ~.7'l0-0f11:' 'l, 0 I) iJ (i o.onoo o • llll + o o n (1,00+000 3,7tl-Ollt' (J. 0 8 (1 (1. 0 0 0 

~q 3.:no-11n8 n • o 11 n IJ :1. o o on n,OO+OOn n,Oll+OOO 3, '23 • fJ IJ r' Ll. 0 8 0 0. 0 0 0 

~"i 2.7!,5-01'18 o.ouor' o. on on n,un+nnn n. fJ ll + ll o o ?,76-l)iJ!:' u. 0 ~ 0 0. 0 0 0 

:u; 2. ,~ 11- or, e n. o uno (I. 0 f) 0 0 n,OO+OOn n. n IJ + o o o 2, ,S 7-0 r1 t' u. o en o.ooo 

17 2.n.17-n"P n • non L1 :1. on o o n,Un+00'1 o • n 1.1 +on o 2. 114-0 u 1:' u. 0 d 0 0. 0 0 0 

~i< 1 .• 7'?3-onr< n • o Q n [J o.ooon O.llO+OOO (1. (I !J + D 0 0 1, 7 5-0 IJ b 0. 0 8 0 0. 0 0 0 

~9 1.51l-(lf1il n. n n 11 o II, Q 0 0 [1 n.OO+OOO n,nO+OOO 1.">1-0!Jb 0. 08 0 0. 0 0 0 

4 n 1 •. 3G5-(111>" '1. nun(! 11. on on rr. u o +non (1 • f) u + 0 0 0 1. ·.~ 1- o u e tJ. 0 tl 0 o. o o o 

41 1.1:'9-0:"lfl n, nP n u u. on on 11,00+001'1 O.Oll+OOO 1.:ts-ooe IJ, 0 8 0 o. o o o 

4? 9. 7 A:~- n n 9 l1, rJ li II C o. o [1 on o. on+ o or, n. o o • o o o 9,78-0ll9 0. 0 8 0 o. o o o 

4~ 8,4'lf1-(1'19 n, o 0'1l1 n. on o f1 o.un+ooo n,no+uoo 8. 4 9- (11) y (). 0 8 0 0. 0 0 0 

44 7.:n9-on9 11. n n 1111 <J.onon n • u r1 +non 0 , (Ill+ 0 0 0 7,:H3-l]U9 0. 0 8 0 I). 0 0 0 

Ll') f,4?3-(1n9 I] , f1 (I 1' U I). 0 n n n 11. ll n + l1 on n • o ll • o o o 6,42-0liS' lJ. 0 b 0 0. 0 0 0 

4" ';,5Q9-(11"9 n • our) u J.onon n. lJ n + (1 0 r1 0,00+000 '5,1',0-0li'J 0. 0 8 0 0. 0 0 0 

A7 4,R>lt'-(ln<., n • no '1 l1 l!. 0 0 0 q n.oo+non f) o f1 r.J + 0 {I 0 4,K9-[1Uli [). 11 d 0 11. 0 0 0 

4~ 4.:~f11-(lf19 n. n 11 n 11 r1. o o on n.lln+ClOII n,Oli+OOO 4,50-0iJCf o. n 8 o (1. 0 0 0 

49 ~.7Gfl-Of'l'1 n. nun 11 rJ. o o on [1,UO+OOn o • o 11 + n no '~. F) 0- 0 0 9 u. 0 b 0 0. 0 0 0 

c:r: ,~. 1 '-i 4- [1 f) 9 1) 0 
0 [r (\ lJ u. o o o 0 Q,Uf1+000 0. () l1 + () 0 0 -5.~?-ou~ u. n 8 o 0. 0 0 0 

All exponential numbers are designated by a sign following the number, then by two zeros 

and the exponent. Thus, 3. 26-003 = 3. 26 X lo-3. 
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