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SECTION I
SPECTROPHONE STUDIES

One of the most important problems in experimental iinear absorption
spectroscopy is to measure the temperature dependence of absorption coef-
ficients, especially the water vapor continuum where theoretical un-
certainty exists.

The stainless steel spectrophone has been employed for the first time

to make 10 um water vapor and C02 absorption coefficient measurements as
a function of temperature. Preliminary results indicate that the in-
strument will be capable of producing accurate and repeatable tempera-
ture data as soon as a few minor problems are resolved. At this time,
calibration of the spectrophone is the only serious unresolved problem.
The other difficulties, which will be described below, have been elimi-
nated or are in the process of being corrected.

The first major problem encountered with the spectrophone was an
unacceptable level of noise in the output of the BARATRON (M.K.S. trade-
mark) pressure transducer. This instrument was returned to the factory
for testing and repair after our initial efforts to correct this problem
were unsuccessful. After several months of testing the manufacturer has
agreed to replace the complete unit with one not having this problem.
Apparently the noise was caused by an interaction between the pressure
head bridge - preamplifier circuits and the output electronics which
could not be traced to a single source.

In order to continue making measurements (while the BARATRON was

serviced) a BAROCEL (Datametrics trademark) electronic manometer originally

used on the aluminum spectrophone was connected to the s.s. spectrophone.
This did not result in an optimum system since the spectrophone and the
spacing and length of certain tubing had been designed for the particular
model of BARATRON. Nevertheless, we were able to perform a number of
measurements and tests on the spectrophone during this time. These tests
have indicated that the background window signal caused by absorption
and/or scattering of the laser radiation was greatest in the long cell of
the differential spectrophone. By switching the end windows (from the
long to the short chamber and vice versa) it was demonstrated that the
window originally on the long cell was in some way inferior and re-
sponsible for a higher background signal. This problem is currently
being studied.

Modifications to the spectrophone laboratory have also been made to
reduce mechanical sources of noise. The optical table has been mounted
on a vibration isolation mount to prevent vibration in the floor from
being transmitted to the experimental apparatus on the table. Also,
all the mechanical vacuum pumps have been removed from the laboratory.
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This required the installation of three 2" vacuum lines from Sspectro-
phone lab to the back of the main laboratory, where the pumps are now
located.

The first measurements performed with water vapo~ i iicated that two
significant and undesirable effects were being observed. The first effect
caused the level of absorption to be greater than that which was expected
and to increase with time as the sample remained in the instrument. This
was attributed to contaminants on the walls of the spectrophone plumbing
and the gas handling system. The problem was eliminated by re-cleaning
all tubing, fittings, valves and the spectrophone with carbon tetrachloride
in an ultrasonic cleaner and then boiling these parts in double distilliled
water for an hour. This cleaning procedure seems to have solved the con
tamination problem. Water vapor samples have been circulated in the current
spectrophone plumbing system for as long as 80 minutes without any increas
in absorption.

The second problem also caused the absorption to be higher thar c«
pected but it was caused by an entirely different problem. Until this
difficulty was resolved the spectrophone data indicated an anomalous in-
crease in absorption for samples with relative humidities of 50% or nhigner.
Ultimately this was traced to the method by which samples were being in-
troduced and mixed. This improper method resulted in an incompletely niixed
sample with a significantly higher (than average) concentration of H20
near the ends of the spectrophone. An example of this type of response
is shown in Figure 1. A proper sampie handling and mixing procedure has
eliminated the problem.

Results of water vapor measurements performed on the 10 um P(20) and
R(20) lines are given in Figures 2 and 3 respectively. This data is
given in terms of the raw experimental values of S/W, i.e., the ratio of
the pressure signal divided by the laser power. (The approximate level
of absorption can be obtained by multiplying this ratio by the cali-
bration constant 0.25 [km-1/(S/W)]). A reliable and accurate calibration
of the spectrophone has not yet been determined so that we have supplied
only the raw data. The next step to be completed will be determining
an accurate calibration for the spectrophone.

The data for the P(20) and R(20) lines indicates several interesting
aspects of the temperature dependence of water vapor absorption. One sig-
nificant fact is that absorption at the P$203 line shows a negative tem-
perature coefficient while that for the R(20) line is positive. This
difference which was expected can be explained by the fact that the P(20)
line is removed from any local lines while the R(20) line is located
within the half width of a strong local water vapor line. This data
also indicates that the effects of temperature on water vapor absorption
are quite significant and can be easily observed with small changes in
the spectrophone temperature.
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Figure 1. An illustration of the problems caused by incompliete
sample mixing in the spectrophone.
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Figure 2. Spectrophone measurements of relative absorption coeffi-
cient for water vapor at 944.194 cm-1 for three
temperatures.
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Calibration of the spectrophone requires that accurate White cell
data be obtained at a known temperature, To. Previous White cell
measurements were performed without adequate documentation of the
temperature. Once this White cell data has been determined the
spectrophone can be calibrated by performing a spectrophone measure-
ment on an identical sample of gas at this same temperature, To.
Compensation for the effects of temperature on instrument response
appears at this stage to be a rather simple process. From the theory
of spectrophones it is known that the instrument response, S (the
pressure signal) is related to the absorption coefficient, o of the sample
gas by the expression

S

W% % (1)
where

W = laser power

T = absolute temperature

C0 = a constant factor.

Assuming from White cell results that o = ag is known for a given sample
concentration at a temperature To we then measure (S/W) to obtain a cali-
bration constant, i.e.,

C C
o, 6 0, ) o 0
(S/W)~ = 7 8,0 » where eo T; n (2)

(=)

Hence, 8o can be determined and is the calibration constant. When per-
forming measurements at any other temperature, T]

(3 C T T
(s/w)! e B Sk el R (3)
0

So that the absorption coefficient, for a sample at temperature T} can be
determined from the calibration coefficient measured at temperature Tp by
simply scaling the results by the ratio of the two temperatures, i.e.,

17
RS .| L (4)
0 0

Note that this correction has not been applied to the data of Figures 2
and 3. This is intended to be part of the data reduction when a better
value for 6, is determined.

An analysis of the spectrophone temperature data has not been
completed and will not be seriously undertaken until the recalibration
of the instrument is completed. The reasonableness of the relative data
can be confirmed by comparing with AFGL Tine Tisting calculations for
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h a case where the fundamental processes are mcre or 1ess known, vis-a-vis
; the water continuum for example.

Figure 4 shows measurements of the relative absorption of carbon
dioxide, broadened with nitrugen to 760 Torr, at the 944 194 cm-1 P(20)
laser line for three temperatures. The absolute vaiue of the experi-
mental data is not known but a percentage change can be calculated and
compared with theoretical prediction. Wher the S/W values are corrected
by T/To the average change per deg C is 2.43 percent compared to 2.1 per-
cent computed from the line data tape.

Figure 5 shows similar carbon dioxide absorption data for the R(20)
laser Tine at 975.931 cm-1. Here the average change is 2.33 percent per
degree compared to a calculated value of 2.1 percent.

Figure 2 gives measurements of absorption by -ater vapor, broadened
to 760 Torr by nitrogen, at the 944.194 cm-1 P(20) laser line for three
temperatures. For this case it is necessary to ir<lude a continuum con-
tribution to the calculated coefficient. The method used for this is
described in connection with another topic in Chapter IV of this report,
see Equation (7). Since the absorption is non-linear, a comparison at
two partial pressures of water vapor is made. When the 17 C and 27 C
data are used, the 10 Torr case yields a measured coefficient of 2.6 per-
cent per deg C compared to a calculated value of 2.1 percent, whereas
for 14.3 torr the experimental value is 1.3 percent compared to a cal-
culated 1.4 percent. A comparison at 5 Torr was also made with less
satisfactory results but the experimenter feels that the experimental
error may be higher for that case. q

An attempt was also made to analyze the R(20) water vapor data of
Figure 3. For this case the absorption is dominated by a single close
water Tine and the computed change with temperature will depend on the
frequency of the laser line with respect to the water line in the AFGL
listing. A previous experiment using a White cell which measured ab-
sorption vs total pressure determined a separation of 0.025 cm-1 between
laser and water line. If this is incorporated into the calculation by
using an appropriate "laser frequency", the calculation at 14.3 Torr
gives 1.8 percent per deg C compared to a measurement of 2.4 percent
per deg C.

The above should be classed as preliminary comments. When more
data is available a more complete analysis will be possible. However
it has been shown that a spectrophone can be used to collect precision
data on temperature effects. The technique holds much promise for the
future.

Future work will include efforts to study the temperature dependence
of water vapor and CO2 absorption for a significant number of CO2 1ines
in the 9 and 10 um bands. Efforts will be made to connect these results
with existing theories for the temperature dependence of H20 and CO2
absorption. It is also expected that a wider range in temperatures than
that demonstrated here will be employed in this study.

7
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SECTION II
WHITE CELL CONSTRUCTION

The design philosophy of the new multi-pass absorption cell was
documented in a previous report [1]. Briefly, the vacuum chamber is
40 feet long and 24 inches in diameter. Mirror spacing is 10.785
meters (35.4 feet) with multi-pass capability to at least one km. The
system is stainless steel, and can be temperature controlled between
-60 C and +60 C. Photographs of the vacuum chamber and the optical
mounts were shown in a subsequent report [2].

The temperature control system and connections to the cell have
been completed and testing has begun, although full temperature testing
must await installation of the insulating jacket.

The diffusion pump and its manifold have been constructed and
installed. The main mechanical roughing pump had failed in other
service, and is being repaired. With a smaller roughing pump, vacuum
integrity of the chamber (without optics) was tested, and a vacuum of
5 x 10-6 Torr achieved after repairing several minor leaks. This is
about the level expected if o0il contamination is present, which couid
take months of outgassing to eliminate. Since the cell has not been
cleaned, it was shut down, the interior welds were smoothed further
and the cell and pumps cleaned with detergent and then alcohol. It
is currently ready to reassemble and test.

The main optics mounts have been assembled and tested with their
stepper motor drives, and appear to operate as expected. The stepper
drives and associated housings have been vacuum checked. The entrance
and exit periscopes and the path doubling roof mirror mounts are under
construction. This last phase had been delayed until the optics of
the Fourier transform spectrometer were established to assure full
compatibility. Entrance and exit optics to match the cell to the FTS
and detector have been designed.

Auxiliary systems such as sample handling, gauging, and related
equipment is in various stages of construction or test. A distribution
manifold which will introduce the nitrogen or air broadening gas into
the cell at 42 different points simultaneously has been constructed,
and should alleviate mixing problems commonly associated with large
cells.

In the near future we will: (1) vacuum check the cleaned system,

(2) install insulation, and (3) install the optics and conduct a full
system checkout.
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SECTION IIT
CO LASER TRANSMITTANCE - CALCULATION AND MEASUREMENT

A. Introduction

This section presents calculations and experimental measurements
(water vapor only) of atmospheric transmittance for CO laser frequencies.

B. Calculations

Previous publications [3,4] dealing with CO laser transmittances
based on the AFGL data tape are inadequate or in need of updating.

The calculations given here have the following features:

The latest AFGL tape (September 1976) is used.

CO laser frequencies of improved accuracy are used [5].
The absorption coefficient is listed for each absorbing
species separately which some codes require.

d. A super-Lorentz line shape is used for water vapor.

e. A Voigt profile is used for lower pressures.

Ooon

The basic calculation technique has been described previously [6]. It
has been shown [7] that a super-Lorentz line shape for water vapor
improves the agreement at sea level between experiment and prediction.
With respect to the ozone coefficients it should be noted that some
combination bands of ozone in this spectral region are not included in
the AFGL listing. Another part of this program (see Chapter V) involves
the collection of new spectra of ozone in this region. Results thus

far obtained are not complete enough to impact these calculations,
however.

Calculations have been performed for the P(15) to P(1) line of
the 8-7 to 3-2 CO bands. The AFGL mid-latitude summer model has
been used throughout. Program parameters such as broadening coeffi-
cients etc. are the same as in previous OSU reports [6]. The ab-
sorption coefficients given in Figures 6 to 29 are in km-1 for the
altitudes shown from 0 to 50 km.

C. Experimental Measurements in Water Vapor

Experimental measurements of water vapor transmittance have been
performed using N2 buffer gas at 760 Torr total pressure and a tem-
perature near 23 C. A cw CO laser source was used with a multipass
cell having lengths of up to 1.1 km.

1




The data are in two groups:

a. A group of measurements for 11 CO lines which is a re-
interpretation of previous data measured at OSU [7]
in 1973.

b. Data for 4 CO lines which was obtained during the present
period. Two of these lines are duplicates of the 1973
measurements permitting a comparison of experiments;
the absorption cell is the same but the laser and all
other components are different. The remainina lines
are in the 4-3 band which could not be studied with
the laser used in 1973.

With respect to the first group, the data is republished here
with a straight line fit instead of the quadratic fit used previously.
The scatter in the experimental data is such that, especially for the
most highly transmitting lines, the second order term is not meaning-
ful. For some cases such as the 6-5 P(14) line (see below) the non-
1inear behavior has been confirmed, however.

With the availability of a new liquid nitrogen cooled CO laser
which has output on lines of the 2-1, 3-2 and 4-3 bands which were not
availabie from the laser used in 1973, a new series of water vapor
absorption measurements was planned. The results of the first four
lines studied are presented here in Figures 33a-d.

Figure 33a shows the 6-5 P(14) line which is also given in Figure
31d and in Reference 7. The laser line is very near a local water
line which accounts for the negative curvature. Improved techniques
have reduced the data scatter over the earlier measurement. These in-
clude the use of a visible laser (argon) to continuously monitor the
White cell alignment and correction of alignment when required, and
mechanical modifications which have reduced vibrations of the cell
caused by vacuum pumps and mixing fans. In general the greatest dif-
ficulty has been long term drift caused by optical alignment problems.
We hope that the new cell, see Section II will be ruch better in this
respect.

" Figure 33b shows the 5-4 P(15) line which is also a repeat of a line
studied earlier. This was the highest transmittance line in the 1973
study. Good agreement has been obtained with the 1973 results. Because
of the improved techniques noted above and the longer path length used
in the current study the present results are considered to be more accurate.

Figure 33c and 33d show data for new lines, 4-3 P(13) and 4-3

P(10). In both cases the data scatter is quite small. These lines
transmit as well as the best line of the earlier study, i.e., 5-4 P(15).

12




In the next quarter these measurements will be extended to cover
all of the 4-3 and 3-2 band lines obtainable from our laser, see
Reference 2 page 41. We are also coordinating our program with the
outdoor measurements by NRL at Cape Canaveral so that 2 laboratory-
outdoor comparison can be made.

13




DATE 03/04/77

LASER LINE 1901.7617 R 7 15
MODEL: MIDLATITUDE SUMMER

NALFA= 3.000, ETA= 1.770

ALT. H20 0 co2 0 03 0 Cco 0 TOTAL
0.0 4.725E 1 8.372€ -3 0.000E 0O 0.000E © 4.726E 1
1.0 2.776E 1 7.269E =3 0.000E 0 0.000E 0 2.77178. )
2.0 1.498E 1 6.272E -3 0.000E O 0.000E O 1.499e 1
3.0 6.842E 0 5.352E =3 0.000E O 0.000E 0 6.847E 0
4.0 3J.171E O 4.549E =3 0.000E O 0.000E © 3.175E 0
5.0 1.323E 0 3.841E -3 0.000E © 0.000E © 1.326e 0O
6.0 6.304E ~1 3.216E =3 0.000E 0 0.000E O 6.336E -1
7.0 2.940E =1 2.665E =3 0.000E O 0.000E 0O 2.966E -1
8.0 1.232F ~1 2.183E =3 0.000E O 0.000E O 1.254E -1
9.0 5.306E ~2 1.787E =3 0.000E 0 0.000E 0 S.485E -2
10.0 2.047E ~2 1,449 -3 0.000E 0 0.000E O 2.192€ -2
11.0 $.202E ~3 1.179 -3 0.000E O 0.000E O 6.381E ~3
12.0 9.620E ~4 9.568E -4 0.000E O 0.000E © 1.919€ =3
13.0 2.063E ~4 7.841F -4 0.000E 0 0.000E 0 9.904E ~4
14.0 9.945E ~5 6.521E -4 0.000E O 0.000E O 7.515E ~4
15.0 6.512E ~5 5.399E -4 0.000E 0 0.000E O 6.051E ~4
16.0 4.742E ~5 4.511E =4 0.000E 0 0.000E © 4.985E ~4
17.0 3.586E =5 3.792€E -4 0.000E O 0.000E O 4.151E ~4
18.0 2.769E ~S 3.191E =4 0.000E 0 0.000E 0 3J.468E ~4
19.0 2.4 24E ~5 2.693E -4 0.000E O 0.000E O 2.935E -4
20.0 1.987E -5 2.281E -4 0.000E O 0.000E O 2.480E ~4
21.0 2.012E -5 1.944E -4 0.000E O 0.000E O 2.145E ~4
22.0 1.796E -5 1.665E =4 0.000E 0 0.000E O 1.845E -4
23.0 1.756E ~5 1.433E -4 0.000E O 0.000E O 1.609E ~4
24.0 1.739E -5 1.243E -4 0.000E O 0.000E 0 1.417E -4
25.0 1.737E -5 1.088E -4 0.000E O 0.000E O 1.262E -4
30.0 6.186E -6 $.700E =5 0.000E O 0.000E © 6.319E ~5
3s5.0 1.299€E ~6 2.966E =5 0.000E O 0.000E 0 3.096E ~5
40.0 3.686E =7 1.474E -5 0.000E © 0.000E O 1.511E -5
45.0 1.159€ =7 7.342E -6 0.000E © 0.000E O 7.457E -6
50.0 2.413E -8 3.854E -6 0.000E O 0.000E O 3.878E ~6
DATE 03/04/77
LASER LINE 1905.8361 8 7 14
MODEL: MIDLATITUDE SUMMER
NALFA= 3.000, ETA= 1.770
ALT. H20 0 co2 0 03 0 co 0 TOTAL
0.0 4.568E O 2.735E -3 0.000E O 0.000E 0 4.571E 0
1.0 2.711E 0 2,197 =3 0.000E O 0.000E 0 2.713E 0
2.0 1.533E 0 1.750E =3 0.000E O 0.000E O 1.535E 0
1.0 7.604E -1 1.374€ =3 0.000E O 0.000E O 7.618E -1
4.0 3.892E -1 1.074E =3 0.000E O 0.000E O 3.903E -1
5.0 1.818E -1 8.337E -4 0.000E O 0.000E O 1.827E -1
6.0 9.833E -2 6.408E -4 0.000E 0 0.000E 0 9.897E -2
7.0 5.264E -2 4.8B65E ~4 0.000E 0 0.000E O 5.313E -2
8.0 2.621E -2 3J.643E =~4 0.000E O 0.000E O 2.657E -2
9.0 1.314E =2 2.720E ~4 0.000E O 0.000E O 1.341E =2
10.0 6.096E =13 1.991E ~4 0.000E O 0.000E © 6.295E =13
11.0 1.823¢ -3 1.452E ~4 0.000E O 0.000E O 1.968E =3
12.0 4.276E -4 1.035E =4 0.000E O 0.000E O 5.311E =4
13.0 1.103E -4 7.336E =5 0.000E O 0.000E 0 1.837E -4
14.0 5.432E -5 $5.433E ~5 0.000E 0 0.000E 0 1.087E -4
15.0 J.641E -5 3.971€ =5 0.000E 0 0.000E © 7.613E =5
16.0 2.715E =5 2.925E =5 0,000E 0 0.000E O 5.640E =5
17.0 2.099E -5 2.160E ~5 0.000E 0O 0.000E O 4.259E =5
18,0 1.661E -5 1.591E ~5 0.000E O 0.000E O 3J.251E =5
19.0 1.451E -5 1.183E -5 0.000E © 0.000E O 2.634E -5
20.0 1.188E -5 8.791E -6 0.000E O 0.000E O 2.067E =5
21.0 1.202E =5 6.544E -6 0.000E 0 0.000E O 1.856E =5
22.0 1.072€ -5 4.H65E -6 0.000E © 0.000E O 1.559E =5
23.0 1.021E =5 J.682E -6 0.000E 0 0.000E O 1.390E =5
24.0 1.012E -5 2.732E =6 0.000E O 0.000E O 1.285E =5
25.0 1.011E =5 2.045E -6 0.000E O 0.000E O 1.216E =5
Jo.o J.214E -6 5.162E =7 0.000E O 0.000E O 3.730E =6
35.0 5.966E =7 1.41%E =7 0.000E O 0.000E O 7.381E =7
40.0 1.456E =7 4.2)9E -8 0.000E O 0.000E O 1.880E =7
45.0 4.085E -8 1.344E -8 0.000E © 0.000E © 5.429E -8
50.0 8.571E -9 4.177E =9 0.000E O 0.000E O 1.275E -8

Figure 6. Calculated CO laser absorption coefficients for the
mid-latitude summer model.
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Figure 6.

DATE 03/04/177
LASER LINE 1909.8776
MODEL: MIDLATITUDE SUMMER
NALFA= 3.000, ETA= 1.77%
H20 0 co2 0
S.190E 2 6.799F -3 0.
3.456E 2 5.730E -3 0.
2.153E 2 4.832E -3 0.
1.158e 2 4.056E -3 0.
6.314E 1 3J.405E =3 0.
J.101E 1 2.850E =3 0.
1.740E 1 2.372E =3 0.
9.562E 0 1.959€ =3 {: I
4.826E 0 1.600E =3 0.
2.433E 0 1.300E =3 0.
1.122E 0 1.036E -3 0.
3.318E =1 8.172E -4 0.
7.676E =2 6.280E -4 0.
1.953E =2 4.756E -4 0.
9.616E =3 3.695E -4 0.
6.446FE -3 2.811E -4 0.
4.381E -3 2.135E -4 0.
3.302E -3 1.614E -4 0.
2.532E -3 1.215E -4 0.
2.147E =3 9.138E =5 0.
1.705E -3 6.841E =5 0.
1.671E -3 5.114E =5 0.
1.444E -3 3.810E =5 0.
1.335E =3 2.8B73E -5 0.
1.279€ =3 2.130E =5 0.
1.238E -3 1.591E =5 0.
3.371E -4 3.853E -6 0.
5.385E =5 9.941E =7 0.
1.137E =5 2.738E =7 0.
2.770E =6 7.970E -8 0.
5.059E =7 2.369E -8 (1S
DATE 03704777
LASER LINE 1913.8860
MODEL: MIDLATITUDE SUMMER
NALFA= 3.000, ETA= 1.770
H20 0 co2 0
7.979e 0 2.608E =2 0.
4.999E 0 2.190E =2 0.
2.981E 0 1.831E =2 0.
1.556E 0 1.517FE =2 0.
8.345E -1 1.250E =2 0.
4.070E -1 1.020E =2 0.
2.285E =1 B8.246E =3 0.
1.264E -1 6.582E =13 0
6.435E =2 5.247E =3 0.
3.284F =2 4.133E =3 0.
1.532E =2 3.238E =3 0.
4.589E -3 2.506E =3 0.
1.067E =3 1.925€ =3 0.
2.715E -1 1.457E =3 0.
1.339C -4 1.068E =3 0.
8.970E =5 7.726E -4 0.
6.631E -5 S.641E -4 0.
5.092E =5 4.137E =4 0.
3.976C =5 3J.026F -4 0.
J.437E -5 2.207E -4 0.
2.781F =5 1.611E -4 0.
s TTTE =5 1.178E =1 0.
2.445E =5 8.613F =5 0.
2.305E =5 6.318E =5 0.
2.252E =S 4.612r =5 O
2.219E =5 3.397F =5 0.
6.676010 -6 7.354K =6 (L
1.179€ =6 1.701€ -6 @
2.753E =17 4.165F =7 g
7.407F -8 03 TE =7 g.
1.487¢ =8 3J.111C =% n

Calculated CO laser absorption coefficients for the
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DATE
LASER LINE

NALFA=

H20

.107E
“420E
.078BE
.5331E
.882E
.697E
006
1.077E
5.3 78E
2.701E
1.254€
J.750E
8.788E
1.722€
8.188E
5.292E
31.808E
2.853E
2.178E
1.837E
1.452E
1.418E
1.221E
1.124E
1.074E
1.037E
2.770E
4.343E
8.989E
2.154E
31.904E

T A

DATE

LASER LINE

NALFA=
H20
3.924E
2.294¢
1.272€
6.155E
3.069E
1.395E
7.328E
3.804E
1.822E
R.824F
3.918E
1.125E
2.512%
6.190F
3J.047F
2.043¢C
1.169L
B.939E
6.969C
6.04)E
4.912¢8
4.932F
4.3690
4.157¢
4.089¢
4.058E
1.280E
2.366E
$.777E
1.612F

03/04/777
1917.8611 8
MODEL: MIDLATITUDE SUMMER
3.000, ETA= 1.7 710
0 co2 0 Q3
2 2.160E -2 0.000E
2 1.890€ =2 00008
2 1.634F =2 0.000K
2 1.4001 =2 0.000E
L 1.1928 =2 0,000k
1 1.,009E =2 0.000€¢
1 8.4728 -) 0.000E
1 7.050E =3 0.000E
0 S.776E -3 0.000E
0 4.732E -3 0.000E
0 3,792E -3 0.000E
=\ 3J.0J3E -3 0.000E
-2 2.356E =2 0.000E
-2 1.817E =3 0.000E
=3 1.491E -3 0.000E
=3 1.197E -3 0.000E
-3 9.534E -4 0.000E
-3 7.509E -4 0.000E
-3 5.896E ~4 0.000E
=3 4.594E ~4 0.000E
-3 3.543E ~4 0.000E
-3 2.713E -4 0.000E
'3 2.062E -4 0.000E
-3 1.588E -4 0.000E
-3 1.193E -4 0.000E
-3 9.011E =5 0.000E
~4 2.312E -5 0.000E
~5 6.246E -6 0.000E
-6 1.801E -6 0.000E
-6 5.440E -7 U.000E
-7 1.645E -7 0.000E
03/04/77
1921.8029 8 7
MODEL: MIDLATITUDE SUMMER
3.000, ETA= 1.770
0 co2 0 03
1 1.448E =2 0.000E
z 1.221E =2 0.000E
1 1.028E =2 0.000€
0 8.624E =3 0.000E
0 7.1988 =3 0.000E
0 5.963% =3 g.000C
-1 4.8B96E -3 0.000E
-1 3J.976E -3 0.000E
-1 3J.241E -3 0.000E
-2 2.605E =3 0.000¢F
-2 2.093E -3 0.000E
-2 1.658E =3 0.000E
-3 1.312E =13 0.000E
-4 1.020E =3 0.000F
-4 7.469E -4 0.C00E
-1 5.402C -4 0.000E
-1 J.943FE =4 o.o000L
-5 2.8911 -4 0.000E
-5 2.114E -4 0.000E
-5 1.535F =4 0.0001
-5 1.115E -4 0.000E
-5 3.119E =5 o.o000C
-5 5.907E =5 0.000C
| 4.294E =5 0.000F
-5 3.121E =5 0.000E
% 2.2R9E =5 0.000E
-5 4.753E =6 0.000E
-f 1.05%5E =6 0.0008%
-7 2.469E =7 0.000E
-7 J267F =8 0.o000L
-8 1.7460L =% 0.000¢

3.310E

Calculated CO laser absorption coefficients for the

mid-latitude summer model.
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DATE 03704777

LASER LINE 1925.7112 8L =%
MODEL: MIDLATITUDE SUIMER

NALFA= 3J.000, ETA= 1,370

ALT. 120 0 co2 0 03 ) co 0 TOTAL
0.0 5.469F 0 1.360E =3 0.000L 0 0.000L D 5.470L 0O
1.0 J.220e 0 1.115E =3 0.000E 0 0.000E 0 3.222E O
2.0 1.8G4E 0 9.162E =4 0.000E 0 0.000E 0 1.804E 0
3.0 8.831F -1 7.509E -4 0.000E 0 9.000: O 8.839E -1
4.0 4.460E -1 6.145E -4 0.000E O 0.000E 0O 4.466E -1
5.0 2.054E -1 5S.005E -4 0.000E O 0.000FE 0 2.059€E =1
6.0 1.094E =1 4.051E =4 0.000E O 0.0006 0 1.098E =1
7.0 5.760E =2 3.249E =3 0.000E O 0.000 0 5.792E -2
8.0 2.809 =2 2.621FE -4 0.000E 0 0.000E 0 2.835E =2
9.0 1.382E =2 2.091E =14 0.000E O 0.000E 0 1.403E =2
10.0 6.256E =3 1.6 70E =4 0.000E 0 0.000E O 6.423E -3
11.0 1.829E =3 1.318C =4 0.000E O 0.000E © 1.961E =3
12.0 4.172E -4 1.0410 -4 0.000E 0 0.000E O 5.213E -4
13.0 1.048E -4 8.088E =5 0.000E O 0.000E 0 1.857E -4
14.0 5.161E =5 5.910E =5 0.000E O 0.000E 0 1.107E -4
15.0 3J.437E -5 4.268E =5 0.000C 0 0.000E 0O 7.704E =5
16.0 2.562E =5 J.EYL2E =5 0.000E O 0.000E O 5.673E =5
.0 1.988E =5 2.279E -5 0.000E O 0.000E O 4.267E -5
18.0 1.572E =5 1.666E =5 0.000E O 0.000E O J.239E =5
19.0 1.380E =5 1.209E -5 0.000E O 0.000E O 2.589E =5
20.0 1.136E =5 8.776E =6 0.000E O 0.000C © 2.0L3E =5
21.0 1.154E =5 6.386E -6 0.000E O 0.000E O 1.792E =5
22.0 1.034E =5 4.645E -6 0.000E O 0.000E O 1.499E =5
23.0 9.937E -6 3J.374E -6 0.000E O 0.000E © 1.331E =5
24.0 9.889E -6 2.452E -6 0.000E O 0.000E O 1.234E =5
25.0 9.923E -6 1.797E -6 0.000E O 0.000E © 1.172E =5
30.0 3.282E -6 3.732E =7 0.000E O 0.000E 0 3.655E =6
35.0 6.333E -7 8.313E -8 0.000E O 0.000E 0 7.164E =7
40.0 1.608E =7 1.967E -8 0.000E O 0.000E © 1.805E =7
45.0 4.661E -8 5S.071E -9 N.000E O 0.000E O S.168E -8
50.0 9.924E -9 1.428E =9 2.000E 0 0.000E O 1.135E =8
DATE 03/04/77
LASER LINE 1929.5858 g 7 8
MODEL: MIDLATITUDE SUMMER
NALFA= 3.000, ETA= 1.770
ALT. H20 0 co2 0 03 0 co 0 TOTAL
0.0 2.012E O 1.632E =3 0.000E O 0.000E O 2.014E O
1.0 1.188E 0 153SSE =3 0.000E 0 0.000E 0 1.190E ©
2.0 6.657E ~1 1.128E =3 0.000E 0 0.000E 0 6.668E -1
3.0 3.254E ~1 9.381E -4 0.000E O 0.000E O 3.263E -1
4.0 1.639E =~1 7.782E -4 0.000E O 0.000E O 1.647E -1
5.0 7.525E =2 6.420E -4 0.000E 0 0.000E O 7.590E =2
6.0 3.995€ -2 5.260E -4 0.000E O 0.000E O 4.047E -2
7.0 2.097 ~2 4.269E -4 0.000E O 0.000E O 2.140E -2
8.0 1.018E ~2 3.487E -4 0.000E O 0.000E O 1.053E =2
9.0 4.996E ~3 2.810E -4 0.000E O 0.000E © 5.277E =3
10.0 2.256E ~3 2.270E -4 0.000E © 0.000E 0O 2.483E -3
11.0 6.586E ~4 1.807E =4 0.000E 0 0.000E O 8.393E -4
12.0 1.501E ~4 1.441E -4 0.000E O 0.000E 0 2.942E -4
13.0 3.775E =5 1.129€ -4 0.000E 0 0.000E O 1.506E =4
14.0 1.859E ~5S 8.254E =5 0.000E O 0.000E © 1.011E -4
15.0 1.247E =5 5.964E =5 0.000E O 0.000E © 7.211E =5
16.0 9.299E -6 4.3151E =5 0.000E 0 0.000E © 5.281E =5
17.0 7.218E =6 3.18B8E =5 0.000E O 0.000E O 3.910E =5
18.0 5.711E =6 2.330E =5 0.000E 0 0.000E © 2.901E =5
19.0 5.014E =6 1.689E -5 0.000E 0O 0.000E O 2.190C -5
20.0 4.125E =6 1.225E =5 0.000E O 0.000E O 1.637E =5
21.0 4.192E =6 8.902E =6 0.000E O 0.000E 0 1.309E =5
22.0 3.757E =6 6.467E =6 0.000E 0O 0.000E O 1.022E =5
23.0 3.610E =6 4.687E =6 0.000E © 0.000E 0 8.297E -6
24.0 3J.592E =6 3.401E -6 0.000E 0O 0.0D0E O 6.993E =6
25.0 J.604E =6 2.491E -6 0.000E O 0.000E © 6.095E =46
30.0 1.194E =6 S.105E =7 0.000E O 0.000E 0 1.704E =6
35.0 2.315E =7 1.119g =7 0.000E O 0.000E 0 3.4330 =7
40.0 5.947F -8 2.587F -8 0.000E O 0.000E 0 R.5J4E =8
45.0 1.750€ -8 6.507E =9 0.000E 0 0.000E 0 2.400L =¥
50.0 3.744E =9 1.806E =9 0.000E 0 0.000F 0 5.9951E =9

Figure 7. Calculated CO laser absorption coefficients for the
mid-latitude summer model. '
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AT 01704772
LASEE LI 19134260 ® 0
MOLEL: MIOLNTITULLE SUMNER
UALE A 3.000, ETA= 1.2770
ALT. 120 ] €02 0 [oX]
0.0 1.662C 1 5.867E =0 0.000E
1.0 1.5 38E 0 95.118E =2 0.000E
2.0 S.174E 0 4.43488 =2 0.000L
3= 0 2.4350 0 3.811F =2 0.000E
4.0 1.1 79E 0 J.2438 =2 0.000E
5.0 9-201F =2 <.723E =2 0.0002
6.0 2.6471 =1 2.265E =2 0.000E
7.0 1,330 -1 1.852E =2 0.000C
8.0 6.1181 =2 1.506F =2 0.000E
9.0 2.857F =2 1.207F =2 o.ooorm
10.0 1.213E =2 3.5%7E =3 0.000E
11.0 3.34%¢ -3 1.S0SE =3 0.000E
12.0 7.119k =3 5.8160 =3 0.000E
13.0 1.679E =4 4.435FE =3 0.000E
14.0 8.26SF =9 3.2V3E =3 0.o0o0r
15.0 5.541F =5 2.381F =1 0.000r
16.0 3.082E =5 1 +14SE =3 0.000F
17.0 2.327E =5 1+«283E ~3 0.000€
18.0 1.792R =5 9.411E -4 0.000F
19.0 1.545F =5 6.879E -4 0.000E
20.0 1.249E =5 5.027E =4 0.000C
21.0 1.247F =5 1.681F -1 0.000E
22.0 1.098E =5 2.693E =4 0.000E
23.0 1.047g -5 1.977e =3 0.000L
24.0 1.023E -5 1.444E -4 0.000E
25.0 1.009E =5 1.064F =4 0.000E
30.0 3J.185E =6 2.309E -5 0.000E
35.0 S.B97E =7 5. ISSE =6 0.000E
40.0 1.452€ -7 1.315E =6 0.000E
45.0 4.045c -8 3.472E =7 0.000E
50.0 R8.040E =9 9.857E =Ff L.000F
DATE 037047177
LASER LINE 1937.233% 8 7
MODEL: MIDLATITUDE SUMMER
NALFA= 3.000, ETA= X770
ALT. H20 (4] co2 o 23
0.0 5.759E 0 9.948E -4 0.000E
1.0 3.802E O 8.227E -4 0.000E
2.0 2.380E O 6.711E -4 0.000E
3.0 1.302e O 5.367E -4 0.000E
4.0 7.301E ~1 4.257E -4 0.000E
5.0 3.725F -1 3.338E -4 0.000E
6.0 2.189E ~1 2.583E -4 0.000C
7.0 1.270E -1 1.969E -4 0.000E
8.0 6.733E -2 1.477E -4 0.000%
9.0 3.598E -2 1.105E -4 0.000E
10.0 1.742€ =2 8.126C -5 0.000E
11.0 5.424E -3 5.976E =5 0.000L
12.0 1.292F =3 4.333E -5 0o.0o00L
13.0 3.369E -4 3.140E -5 0.000E
14.0 1.776E =4 2.309C -5 0.000E
15.0 1.278E =4 1.676E =5 0.000E
16.0 9.910L =5 1.226€E =5 0.000E
17.0 7.897€ -5 9.012E =6 0.000L
18.0 6.33BE =5 6.598E =6 0.000F
19.0 5.631E =5 4.858BE -6 0.000¢€
20.0 4.6491 =5 3.578BE =6 0.000C
21.0 4.709F =5 2.641E =6 0.000E
22.0 4,185t =5 1.949E =¢ 0.000E
23.0 4.003E =5 1.456F =6 0.000L
24.0 J.921E =5 1.074€ =6 0.000t
25.0 J.B6RE =5 T.9881 =7 0.0001:
3Jo.o 1.195% <5 1.92KF =7 d.000E
5.0 2.150F =6 5.1171 =8 0.200F
40.0 5.146% =7 1.4971 =4 0.000
45.0 1.398F =7 4.6301 =9 0.000€
50.0 2.714r =8 1.450L =9 0.000!
Figure 8.
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Calculated CO laser absorption coefficients for
mid-latitude summer model.
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DATE 03/04/177
LASER LINE 1941.0063
MODEL: MIDLATITUDE SUIMER
NALFA~ 3.000, ETA=
H20 0 Co2 0
1.5348 ! 8.322F -4
8.975 @ 7.111E -4
4.988E 0 6.058E =1
2.420E O 5.127t -4
1.211E 0 4.315E -4
5.931E -1 J.601E -4
2.921€ -1 2.978E -4
1.5260 -1 2.434E -4
7.370E =2 1.995E -4
3.602E -2 1.613E -4
1.617E =2 1.303E -4
4.699F -3 1.038E -4
1.064E -3 8.261E =5
2.659E -4 6.462E -5
1.309€ -4 4.742E -5
8.487E -5 3J.436E -5
6.317E -5 2.511E =S
4.895F =5 1.843E =5
1.867E -5 1.348E -5
3.391E =5 9.790E -6
2.787E =5 7.110E =6
2.829E -5 5.1L7?25E =6
2.532E =5 3J.764E -6
2.431€E =5 2.734E -6
2.416E =5 1.986E -6
2.422E -5 1.456E -6
7.957E =6 30158 =2
1.524E -6 6.683E -8
3.8139g =7 1.570E -8
1.103€ =7 4.012E -9
2.332E -8 1.124E -9
DATE 03704777
LASER LINE 1944.7448
MODEL: MIDLATITUDE SUMMER
NALFA= 3.000, ETA=
H20 0 Cco2 0
1.548E 1 1.275E =S
9.193E 0 5. 1765E =5
5.207E 0 4.546E -5
2.586E 0 3.550E =5
1.325E 0 2.7710E =5
6.200E -1 2.154E =5
3. 3S6E =1 1.666E -5
1.798E =1 1.279E =5
8.955E -2 9.819E -6
4.490F -2 7.517E =6
2.081lE =2 5S.737E -6
6.215E =3 4.361E -6
1.455E =3 3.302E -6
J.744F -4 2.481E -6
1.843F -4 1.813E -6
1.236E =4 1.309€E -6
7.107E =5 9.542€ =7
S.441E -5 6.990E =7
4.248E =5 S.Y07E =7
J.667F =5 FeT25E =7
2.969E =5 s FLIE =P
2.969E =5 1.990€E =7
2.620E =5 L &5 =¥
2.472€ =5 1.069E =7
2.424E -5 7.814F =8
2.398E =5 S.763E =8
7.317E =6 1.271E =8
1.J15E =6 J.037E =9
J.130E =7 7.842€-10
R.6041 =8 2.198E-10
1.771e -8 6.453-11
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0.000E
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0.000E
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Calculated CO laser absorption coefficients for
mid-latitude summer model.
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DATE
LASER L
MODUL:
NALFA=

H20
2.883E
1.704E
9.588E

4.7291

2.409E

l.l20k
6.036E
3.221€
1.599E
7.999F
3.703E
1.106E
2.592¢k
6.684E
3.291E
2.191E
1.633E
1.267E
1.002E
8.756E
7.169€E
7.251E
6.468E
6.158E
6.100E
6.094E
1.931E
3.573E
8.685E
2.425E
5.074E

DATE
LASER L
MODEL:
NALFA=

H20
1.272E
7.546E
4.256E
2.097E
1.065E
4.938E
2.647E
1.404E
6.884E
3.413E

X: 9598

4.586E

1.054E
2.675E
1.350E
9.363E
7.243E
5.898E
4.949E
4.714E
4.278F
4.873E
4.975E
5.636L
6.573E
7.768E
7.156E
3.792€
2.5S0E
1.738E
7.064E

03704717
INE 1948, 448y & 7
MIDLATITUDE SUMMER
3.000, LTA= 1.770
0 co2 0 Ok}
0 9.770E =5 0.000E
0 7.827E =5 0.000E
-1 6.270E =5 0.000F
-1 4.997€ =5 0.000F
-1 3.981E =5 0.000¢8
-1 3.159C =S 0.000E
-2 2493 =5 0.000E
-2 1.951E =5 0.000L
-2 1.530E =5 0.000E
-3 1.131E =5 0.000E
=3 9.254E -6 0.000E
-3 7.126E =6 0.000E
-4 5.465E -6 0.000C
=5 4.142F =6 0.000F
-5 3J.026E =6 0.000E
-5 2.185E -6 0.000F
-5 1.593E =6 0.000E
-5 1.167E =6 0.000E
-5 8.523E =17 0.000k
-6 6.210E =7 0.000E
-6 4.526E =7 0.000E
-6 3.307E =7 o.000L
-6 2.415E =7 0.000E
-6 1.769E =7 0.000E
-6 1.290E =7 0.000E
-6 9.500E -8 0.000E
-6 2.052E -8 0.000E
-7 4.763E -9 0.000E
-8 1.180E =9 0.000E
-8 3.164E-10 0.000E
=9 9.072€~-11 0.000E
03704777
INE 1952.1185 8.
MIDLATITUDE SUMMER
3.000, FETA= 1.770
0 co2 0 03
0 1.214E -3 0.000E
-1 1.001E -3 0.000F
-1 8.225E =4 0.000E
-1 6.696E -4 0.000E
-1 5.429E -4 0.000E
-2 4.370E -4 0.000E
-2 3.487E =4 0.000E
-2 2.752E -4 0.000E
-3 2.167E -4 0.000E
-3 1.691E -4 0.000E
=3 1.311E =4 0.000E
-4 1.006E -4 0.000E
-4 7.665E -5 0.000E
-5 S.766E =5 0.000E
-5 4,227E =S 0.000E
-6 3.061E =5 0.000E
-6 2.236E =5 0.000L
-6 1.641E =5 0.000C
-6 1.201€E =5 0.000E
-6 8.777E =6 0.000E
-6 6.418E -6 0.000E
-6 4.703E =6 0.000E
-6 3.445E -6 0.000E
-6 2.536C =6 0.030E
-6 1.355F =6 0.000E
-6 1.369E =6 0.000E
-6 3.037E =7 0.000E
-6 7.280E =8 0.000E
-6 1.586E =8 0.000E
-6 S 3LEE =% 0.000E
=7 1.569E =9 0.0002
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Calculated CO laser absorption coefficients
mid-latitude summer model.
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DATE 03/04/77 !
LASER LINE 1955.7534 i BTl
MODEL: MIDLATITUDZ SUMMER
NALFA= 3.000, ETA= 1.770
ALT. H20 0 co2 0 03 0 Cco 0 TUTAL
0.0 4.657E 0 4.023E -4 0.000E O 0.000E O 1.058F O
1.0 2.846E O 3.524E -4 0.000E 0 0.000E 0O 2.647E ©
2.0 1.663E 0 3.022E -4 0.000E © o.e00C 0 1.663E 0
3.0 8.549E -1 2.521E -4 0.000E © 0.000E 0 §.551E -1
& 4.0 4.56SE -1 2.032E -4 0.000E O 0.000L 0 4.567E =1
540 2.242€ -1 1.696E -4 0.000E 0 0.000E © 2.244E -1 |
6.0 1.285E -1 1.360FE -4 0.000E © 0.000E 0 1.287E =1
7.0 7.375E =2 1.070€ -4 0.000E O 0.000C 0O 7.336E =2
8.0 3.945E =2 B.056F =5 0.000E O 0.000E © 3.953F =2
9.0 2.160F =2 6.069E =5 0.000E 0 0.000L 0 2.166E =2
10.0 1.097E =2 4.342E -5 0.000E © 0.000E 0O 1.101E =2
11.0 3.653E =3 3.102E =5 0.000E 0 0.000E © 3.684E =3
§ 12.0 9.558F =4 2.091E =5 0.000E © 0.000E 0 9.767E -4
13.0 2.798E -4 1.406E =5 0.000E © 0.000E O 2.939L -4
14.0 1.680E -4 1.101E =5 0.000E 0 0.000E 0 1.790E -4
15.0 1.371E -4 8.422r -6 0.000E 0 0.0C0E © 1.455C =14
16.0 1.1R8E -4 6.413E -6 0.000E 0O 0.000E 0 1.252C =4
17.0 1.138E -4 4.895E -6 0.000E 0 0.000E 0 1.187E =4
18.0 1.108E -4 3.671E -6 0.000E 0 0.000E 0 1.144E -4
19.0 1.195E -4 2.824E -6 0.000E 0 0.000E 0 1.223E -4
20.0 1.196E -4 2.163E -6 0.000E 0 0.000E 0 1.218E -4
21.0 1.463E =4 1.654E -6 0.000E 0 0.000E 0 1.480E -4
22.0 1.563E =4 1.261F =6 0.000E 0 0.000E 0 1.575E =4
23.0 1.775 -4 9.942E =7 0.000E 0 0.000E 0O 1.785E =4
24.0 2.064E -4 7.536E =17 0.000E 0 0.000E 0 2.071E -4
25.0 2.388BE -4 5.755E =7 0.000E 0 0.000E 0 2.394E -4
30.0 1.507E -4 1.728E =7 0.000E O 0.000E O 1.508E =4
35.0 5.146E =5 5.567E =8 0.000E 0 0.000E © 5.152E =5
40.0 2.305E -5 1.955E -8 0.000E © 0.000E O 2.307E -5
45.0 1.155C -5 6.991E -y 0.000E © 0.000E 0 1.156E =5
50.0 4.060E -6 2.289E -9 0.000E 0 0.000E 0 4.002E =6

Figure 9. Calculated CO laser absorption coefficients for the
mid-latitude summer model.
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DATE 03704777

LASER LINE 1927.2959 Y 6 1%
MODEL: MIDLATITUDE SUMMER
NALFA= 3.000, ETA= 1. 770
ALT. 120 0 co2 0 03 0 co 0 TOTAL
0.0 3.130E 0 1.105E =3 0.000E O 0.000E 0 3.131E O
1.0 1.838E 0 9.108E -4 0.000E 0 0.000E O 1.839c 0
2.0 1.026E 0 7.512E =4 0.000E O 0.000E O 1.027E ©
3.0 S.011E =1 6.172C -4 0.000FE O 0.000E © GO U ] T §
4.0 2.524E =1} 5.061E -4 0.0008 0 0.000E © 2.529F =1
5.0 1.160E =1 4.130E =4 0.000E 0 0.000E 0 1.164E -1
6.0 6.169E =2 3,349 -4 0.CO00E 0 0.000E O 6.202E =2
2.0 3.245E =2 2.691E -4 0.000E 0 0.000E O 3.272E =2
8.0 1.5828 =2 2.107E =4 0.000E 0 0.000E O 1.603E =2
9.0 7.780FE =3 1.729E -4 0.000E 0 0.000E O 7.953E =3
10.0 3.524r =3 1.377E -4 0.000E 0 0.000E O 3.662E =3
11.0 1.031E =3 1.085E =4 0.000E 0 0.000E 0 1.140E =3
12.0 2.355E =4 3.528E -5 0.000E 0 0.000E 0 3.208E -4
13. 0 9. 921F =5 6.614E =5 0.000E 0O 0.000E O 1.253E =4
14.0 2.915E =5 4.911E =5 0.000E o0 0.000E O 7.826E =5
15.0 1.946L =5 3.622E =5 0.000E © 0.000E O S.56BE =S
16.0 1.451FE =5 2.709E =5 e.o000L 0 0.000E 0 4.160E =5
17.0 1EY 25K =5 2.0413r =S 0.000E © 0.000E O 3.169E =5
180 H.902E -6 1.547E =5 0.000E O 0.000E O 2.438E =5
19:0 7.812E =6 1.182E =5 0.000E © 0.000E O 1.963E =5
20.0 6.4240L -6 9.111E =6 0.000E 0 0.000E 0O 1:553E =5
21.0 6.525E =6 7.090E =6 C.000E O 0.0008 O 1.361C =5
22.0 5.845C =6 5.547E -6 0.000E 0 0.000L O 3.139E =5
23.0 5S.612E =6 4.445E -6 0.000E O 0.000E @ 1.006E =5
24.0 5.583C =6 3.508E =6 0.000E 0 0.000E 0 9.090E -6
25.0 5.600F ~6 2.790E -6 0.000E © 0.000C O 8.390E =6
30.0 1.845E =6 1.021€ -6 0.000E O 0.000E O 2.866E -6
35.0 3.545E =~7 4.288E -7 0.000E 0 0.000E O 7.833E =17
10.0 B.968E ~8 2.235€ =7 0.000E © 0.0D0E © 3.132E =7
45.0 2.591E -8 1.348E =7 0.000E O 0.000E O 1.607E =7
50.0 5.507E =9 7.545E -8 0.000E O 0.000E O 8.096E =3
DATE 03/04/177
LASER LINE 1931.4053 7 6 14
MODEL: MIDLATITUDE SUMMER
NALFA= 3.000, ETA= 1.770
ALT. H20 0 co2 0 03 0 co 0 TOTAL
0.0 1.928E 0 1.850E -3 0.000E O 0.000E O 1.930E 0
1.0 1.130E O 1.509E =3 0.000E O 0.000E © I=X32E O
2.0 6.295E =1 1.236E -3 0.000E O 0.000E 0 6.307E -1
3.0 3.062E ~1 1.011E -3 0.000E O 0.000E 0 3.073€ =1
4.0 1.537E =1 B.261E -4 0.000E 0 0.000E 0 Y1 <S4ASE =1
5.0 7.035E -2 6.722E =4 0.000c O o.o000C O 7% 02E =2
6.0 3.724E -2 5.437E =4 0.000E 0 0.0001: 0 3.779g =2
7.0 1.950F =2 4.360E -4 0.000E 0 0.000E O 1.994F =2
8,0 9.453F =) 3J.515E =4 0.000E 0 0.000E O 9.805E =3
9.0 4.628L ) 2.801E -4 0.000E 0O 0.000E 0 4.908E =)
10.0 2.0841 -3 2.235E =4 0.000E 0 o.oo0o0t 0 2.308E =3
11.0 6.069E -4 1.761E -1 0.000E O 0.000E O 7.829E =4
12.0 1.378E =4 1.387E -4 0.000E 0 0.000E 0 2.765E -4
13.0 J.453E =5 1.075E -4 0.000E O 0o.000L O 1.4208 -4
14.0 1.671E =5 7.853E =S 0.000E O 0.000E O 9.524E =5
15.0 1.119E =5 5S.670E =5 0.000L O 0.000E O 6.790E =5
16.0 8.340E =6 4.134E -5 0.000E O 0.000E 0 4.968E =5
17.0 6.466E -6 3.029E =5 0.000E O 0.000E 0O 3.675E =5
18.0 5.112E =6 2.213E =5 0.000E O 0.000E O 2.724E =5
19.0 4.488C -6 1.606E =5 0.000E O 0.000E O 2+055E =5
20.0 3.692E =6 1.167E =5 0.000E 0 0.000E 0 1.536E =5
21.0 3.752€E =6 8.494E -6 0.000E 0 0.000E 0 1.225E =5
22.0 3.363E -6 6.180E =6 0.000E 0 0.000E 0 9.543E -6
23.:0 3. 234E -6 4.493E -6 0.000E O 0.000E O 7.727E =6
24.¢ 3. 218E =6 3.266E =6 0.000E 0 0.000E 0 6.484E =6
25.0 3.230E =6 2.396E ~6 0.000E O 0.000E O 5.626E -6
3o.o0 1.073E =6 4.990E =7 0.000E 0 0.000E O 1.572E =6
35.0 2.084E =7 1.114E =7 0.000E 0 0.000E O 3.1980 =7
40.0 5.346E -8 2.636E =8 0.000E 0 0.000E 0 7.981F -8
45.0 1.565E -8 6.790E =9 0.000E O 0.000E 0 2.244E -8
50.0 3.351E =9 1.911F =9 0.000E O 0.000E 0O 5.261E =9

Figure 10. Calculated CO Taser absorption coefficients for the
mid-latitude summer model.
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DATE 03/04/72

LASER LINE 1935.4818 S
MODEL: MIDLATITUDE SUMMER

NALFA= 3.000, ETA= 1.770

-
-

ALT. H20 0 co2 0 03 0 o 0 TOTAL
0.0 3J.S8RE 0 4.729E -3 0.000E O 0.000E O 3.592E O
1.0 2.041E O 3.926E -3 0.000E O 0.000E 0 2.045E 0
2.0 1.083E O 3.216E. =3 0.000E © 0.000E 0 1.087E 0O
3.0 4.947E -1 2.586E =3 0.000E O 0.000E 0 4.973E =1
4.0 2.328E -1 2.061E -3 0.o00C O 0.000E 0 2.349€E -1
5.0 1.001E -1 1.624E -3 0.000E O 0.000E O 1.0VIE =1
6.0 4.996E -2 1.263E -3 0.000E O 0.000E O 5S.122E =2
7.0 2.479E =2 9.686E =4 0.000E O 0.000E O 2,576 ~2
8.0 1.135E =2 7.304E -4 0.000E O 0.000E O 1.208E -2
4 9.0 5.327E =3 5.491L -4 0.000E O 0.N00E O S.876E =3
10.0 2.302E -3 4.042E -4 0.000E O 0.000E O 2.707E =3
11.0 6.513E -4 2.970E -4 0.000E O 0.000E O 9.482E =4
12.0 1.441E -4 2.131E -4 0.000t O 0.000E 0 3.572E =~4
13.0 3.549E -5 1.525E -4 0.000E O 0.000E O 1.880E -4
14.0 1.744E =5 1.155E -4 0.000E © 0.000E O 1.329E =4
15.0 1.167E =5 8.685E =5 0.000E O 0.000E O 9.853E -5
16.0 B.68B8E -6 6.616E -5 o.oo0r 0 0.000E 0 7.485E -5
17.0 6.731E -6 5.076E -5 0.000E O 0.000E O S.749E =5
i 18.0 5.317E =6 3.903E -5 0.000E O 0.000E O 4.435E ~5
19.0 4.671E -6 3./053E =S 0.000E O 0.000E O 3.520E ~5
20.0 3.846E -6 2.391E =5 0.000E O 0.000E O 2<1T75E ~5
21.0 3.911E -6 1.873E =5 0.000E O 0.000E O 2.264E ~5
22.0 3.507E -6 1.462E =S 0.000E O 0.000E O 1.812E ~5
23.0 3.38lE -6 1. X6TE =5 0.G30E 0 0.000E O 1.505€E -5
24.0 3.367E -6 9.023E -6 0.000E O 0.000E O 1:239E =5
25.0 3.381E -6 7.000E -6 0.000E O 0.000E O 1038 =5
30.0 1.138E -6 2.112E -6 0.000E O 0.000E O 3.250E ~6
35.0 2.248E =7 6.635E =7 0.000E O 0.000E O §$.883E ~7
40.0 5.916E -8 2.269E =1 0.000E O 0.000E O 2.860E -7
45.0 1.778E -8 8.058E -8 0.000E O 0.000E ¢ 9.836E ~8
50.0 3.818E =9 2.684E -8 0.000E O 0.000E O 3.066E ~8
DATE 037047717
LASER LINE 1939.5252 7 602
MODEL: MIDLATITUDE SUMMER
NALFA= 3.000, ETA= 1.270
ALT. H20 0 co2 0 03 0 co 0 TOTAL
0.0 4.590E 0 4.08SE =3 0.000E O 0.000E 0 4.594E O
1.0 2.695E 0 4.084E -3 0.000E 0 0.000E O 2:699E ©
2.0 1.504E 0 4.102E =3 0.000E O 0.000E O 1.508E 0
3.0 7.338E =1 4.133E =3 0.000E O 0.000E O 7.380E -1
4.0 3.693E =1 4.159E ~3 0.000E O 0.000E © 3.734E =1
5.0 1.695E -1 4.174E -3 0.000E O 0.000E O 1I3PE =}
6.0 8.998E -2 4.171E =3 0.000E O 0.000E O 9.416E -2
7.0 4.726E =2 4.143E -3 0.000E O 0.000E O S.140E =2
8.0 2.298E =2 4.110E =3 0.000E O 0.000E 0 2.709E =2
9.0 1.128E =2 4.017E =3 0.000E O 0.000E © 1.530E =2
10.0 5.093E -3 3«905E =3 0.000E 0 0.000E O 8.998E -3
11.0 1.487E -3 J.T721E =3 0.000E O 0.000E O S.208E =3
12.0 3.388LC -4 3J.508E =3 0.000E O 0.000E O 3.847C =3
13.0 8.507C =5 3.218E -3 0.000E O 0.000E O 3.303€E -3
14.0 4.188L =5 2.747E =3 0.000E O 0.000E O 2.789E =3
15.0 2.790E =5 2.2T2E =3 0.000E O 0.000E O 2.300E -3
16.0 2.079E =5 1.845E ~3 0.000E O 0.000E O 1.866E -3
17:0 1.611€ =5 1.473E ~3 0.000E 0 0.000E 0 1.489E -3
18.0 1.274€E -5 1.169E ~3 0.000E O 0.000E © 1+E8LE =3
19.0 1.118€ -5 8.950E ~4 0.000E O 0.000E O 9.062E -4
20.0 9.196E -6 6.770E -4 0.000E O 0.000E O 6.862E -4
21.0 9.342E -6 5.081E -4 0.000E O 0.000E O S.174E -4
22.0 8.371E =6 3.780E ~4 0.000E O 0.000C O J.B6AL -4
23.0 8.041E -6 2.789E -4 0.000E © 0.000E O 2.869E -4
24.0 8.000E -6 2.051E =4 0.000E O 0.000E O 2.131E =4
25.0 8.026E -6 1.516E =4 0.000E O 0.000E O 1.597E -4
30.0 2.650E =6 3.172E =5 0.000E O 0.000E 0 3J.437E -5
35.0 5.108E =7 6.969E =6 0.000E O 0.000E O 7.480E -6
40.0 1.297€ =7 1.609E =6 0.000E O 0.000E O 1.738E =6
45.0 3.761E -8 4.031E <7 0.000E O 0.000E O 4.407E =7
50.0 B.008E -9 1:117€ =7 0.000E O 0.000E O 1.197E =7

Figure 10. Calculated CO laser absorption coefficients for the
m#d-latitude summer model.
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DATE 03/04/77

LASER LINE 1943.5354 7 6 11
MODEL: MIDLATITUDE SUMMER

NALFA= 3.000, ETA= 1.770

ALT. H20 ] co2 0 03 0 co 0 TOTAL
0.0 2.922e 1 1.213E -4 0.000E 0 0.000E O 2.%22E 1
1.0 2.2258 1 2.7279E =5 0.000E © 0.000E O 1.725C )
2.0 9.694E 0 7.806E -5 0.000E © 0.000E 0 9.694E 0O
1.0 4.766E O 6.135E =5 0.000E O 0.000E © 4.766E O
4.0 2.417E 0 4.807E -5 0.000E O 0.C00E O 2.417E O
5.0 1.118E 0 3.745E =5 0.000E © 0.000E O 1.1188 O
6.0 5.977E =1 2.896F =5 0.000E 0 0.000E 0 5.977E -1
7.0 3.161F =1 2.218E =5 0.000E O 0.000E O 3.161E -1
8.0 1.549E -1 1.677E -5 0.000E O 0.000E O 1.550E =1
9.0 7.657 -2 L 2EER =S 0.000E O 0.000E O 7.658E -2
10.0 3.485E =2 9.481FE -6 0.000E 0 0.000E 0 }J.486E -2
11.0 1.023E -2 7.082E -6 0.000E O 0.000E © 1.024E -2
12.0 2.346E -3 5.216E -6 0.000E O 0.M0E 0 2.351E =3
13.0 5.922E -4 3.837E -6 0.000E O 0.000E O S.960E -4
14.0 2.48lE -4 2.861E -6 0.000E 0 0.000E O 2.510E -4
15.0 1.651E -¢ 2.109E =6 0.000E © 0.000E O 1.672F -4
16.0 1.222E -4 1.566E =6 0.0008 0 0.000E 0 1.238E -4
L7.0 9.424E -5 1.170E -6 0.000E O 0.000E O 9.541E =5
18.0 7.407E =5 8.679E =7 0.000E 0 0.000E 0 7.494E -5
19.0 6.456E =5 6.491E =7 0.000E © 0.000E O 6.521E =5
20.0 5.275E =5 4.853E =7 0.000E O 0.000E 5.324E -5
21.0 5.324E€ -5 3.633E =7 0.000E O 0.000E O 5.361E =°¢
22.0 4.741E =5 2.716E =7 0.000E O 0.000E ¢ 4.768E =5
23.0 4.523E -5 2.071E =7 0.000E O 0.000E O 4.544E -5
24.0 4.473c =5 1.546E =7 0.000E 0 0.000E 0 4.4887Y =5
25.0 4.462E -5 1.164E =7 0.000E © 0.000E O 4.473E =5
30.0 1.429E =S J.146E -8 0.000E © 0.000E O 1.4328 =5
35.0 2.679E -6 9.701E -9 0.000E O 0.000E © 2.6BBE -6
40.0 6.621E =7 3.465E =9 0.000E O .- ] 6.656E =7
45.0 1.875E =7 1.313E =9 0.000E O Q. 0 1.888E =7
50.0 3.931E -8 4.466E=10 0.000E O 0.000E O 3.976E -8
DATE 03704777
LASER LINE 1947.5123 7 6 10
MODEL: MIDLATITUDE SUMMER
NALFA= 1.000, ETA= 1.220
ALT. H20 0 co2 0 03 0 co 0 TOTAL
0.0 5.1238 0 1.381E =3 0.000E 0 0.000E O 5S.124E O
1.0 3.054E 0 1.330E -3 0.000E O 0.000E O 3J.056E 0
2.0 L7398 0 1.282E =3 0.000E © 0.000E © 1.740E O
3.0 8.690E -1 1.236E =3 0.000E O 0.000E O 8.702E -1
4.0 4.465E -1 1.189E =3 0.000E 0 0.000E © 4.496F =1
S0 2.113E =1 1.138E =3 0.000E O 0.000E © 2.125€ =1
6.0 1.153E =1 1.082E =3 0.000E 0 0.000E 0 l.164K -1
7.0 6.229E =2 1.016E =3 0.000E 0 0.000E 0 6.331E =2
8.0 3.136g -2 9.4B0E -4 0.000E 0 0.000E © 3.231E =2
9.0 1.588E =2 B.6B6E -4 0.000E O 0.000E O 1.675E =2
10.0 7.453€E -3 7.856E =4 0.000E © 0.000E O B.239E =3
11.0 2.252E =3 6.946E -4 0.000E 0 0.000E ¢ 2.946L -3
12.0 5+.3S0E =4 6.038BE -4 0.000E O 0.000E 0 1.139€ =3
13.0 1.395E -4 5.108E -4 0.000E O 0.000E 0 6.503E =4
14.0 6.869E =5 4.081E -4 0.000E O 0.000E 4.767E -4
15.0 4.605E =5 3.170E -4 0.000E O 0.0008 O 3.630E -4
16.0 3.434E -5 2.441E -4 0.000E 0 0.000E O 2.785E -4
17.0 2.665E =5 1.864E =4 0.0008 O 0.000E 0 2.130E =4
18.0 2.109E =5 1.418E -4 0.000E O 0.000E O 1.626F =4
19.0 1.840E =5 1.056E =4 0.000E 0 0.000E 0 1.240E -4
20.0 1.504E =5 7.823E =S 0.000E O 0.000E O 9.327E =5
21.0 1.519E =5 5.78lE =5 0.000E O 0.000E O 7.300E =5
22.0 1.354E =5 4.254E =5 0.000E 0 0.000E 0 5.608E -5
23.0 1.285g -5 3.125E =5 0.000E O 0.000E 0 4.410E =5
24.0 1.271e -5 2.287E =5 0.000E O 0.000E © J.558E =5
25.0 1.268E -5 1.686E =5 0.000E 0 0.000E O 2.954E =5
30.0 3.966E =6 3J.584E =6 0.000E 0 0.000E 0 ?7.550E =6
35.0 7.235€ =7 8.090E =? 0.000E O 0.000E 0O 1.532E -6
40.0 1.732€ =7 1.927E =7 0.000E O 0.000E O J.659E =7
45.0 4.778E =8 4.963E -8 0.000E O 0.000E O 9.741E -8
50.0 9.949E -9 1.393E -8 0.000E O 0.000E O 2.388BE -8

Figure 11. Calculated CO laser absorption coefficients for the
mid-latitude summer model.
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DATE 03704777

LASER LINE 1951.4556 7 6 9
MODEL: MIDLATITUDE SUMMER

NALFA= 3.000, ETA= 1.270

ALT. H20 0 co2 0 03 0 co o TOTAL
! 0.0 1.633E 0 3.570E -4 0.000E 0 0.000E 0 1.633E 0
H 1.0 9.656E =1 2.918E -4 0.000E © 0.000E O 9.659E -1
J: 2.0 S.437E -1 2.353E =4 0.000E O 0.000E O 5.440E =1
Li 3.0 2.68lE -1 1.862E =4 0.000E 0 0.000E © 2.683C -1
1 4.0 1.364E -1 1.466E -4 0.000E 0 0.000E 0 1.365E -1
1 5.0 6.334E -2 1.146E -4 0.000E 0 0.000E O 6.345E -2
) 6.0 3.403E =2 8.876E =5 0.000E © 0.000E 0 3.412E =2
7.0 1.810E =2 6.790E =5 0.000E 0 0.000E 0 1.817E =2
8.0 8.942F -3 5.087E =5 0.000E 0 0.000E 0 8.993E -3
9.0 4.453E -3 3.817E -5 0.000E 0 0.000E © 4.491E -3
10.0 2.048E =3 2.790E =5 0.000E 0 0.000E 0 2.076E =3
11.0 6.078E =4 2.040E =5 0.000E © 0.000E 0 6.282E -4
12.0 1.413E -4 1.452E =5 0.000E © 0.000E O 1.558E =4
13.0 3.616E =5 1.032E =5 0.000E 0 0.000E O 4.648E -5
14.0 1.780E =5 7.755E =6 0.000E 0 0.000E 0 2.555E =5
15.0 1.070E -5 5.736E =6 0.000E 0 0.000E 0 1.643E -5
16.0 7.909E -6 4.262E =6 0.000E O 0.000E 0 1.217E -5
17.0 6.091lC -6 3.168E =6 0.000E O© 0.000E O 9.259E -6
18.0 4.782E -6 2.349E -6 0.000C 0 0.000E 0 7.131E -6
19.0 4.156C -6 1.759E =6 0.000E 0 0.000E 0 5.914E -6
20.0 3.385E -6 1.315E =6 0.000E O 0.000E O 4.701E -6
21.0 3.407E =6 9.847E =7 0.000E 0 0.000E Q 4.392E -6
22.0 3.025E -6 7.360E =7 0.000E 0 0.000E O 3.761E =6
23.0 2.874E -6 5.621E =7 0.000E 0 0.000E © 3.436E -6
24.0 2.835E -6 4.192E =7 0.000E 0 0.000E O 3.254E -6
25.0 2.821E -6 3.153E =17 0.000E 0 0.000E © 3.136E -6
30.0 8.886C =7 8.3865 =8 0.000E 0 0.000E O 9.724E -7
35.0 1.645E =7 2.452E -8 0.000E 0 0.000E O 1.891E =7
40.0 4.035 -8 7.943E -9 0.000E © 0.000E © 4.829E -8
45.0 1.139 -8 2.699E =9 0.000E 0 0.000E 0 1.409E =8
50.0 2.388E -9 8.663E=-10 0.000E O 0.000E 0 3.255E =9
DATE 03/04/77
LASER LINE 1955.3652 7 6 8
MODEL: MIDLATITUDE SUMMER
NALFA=  3.000, ETA= 1.770
ALT. H20 0 co2 o0 03 0 co o TOTAL
0.0 1.021E 1 8.458E =5 0.000E 0 0.000E 0 1.021E 1
1.0 S.951E 0 6.692E -5 0.000E 0 0.000E O 5.951E 0
2.0 3.288E 0 5.276E =5 0.000E 0 0.000E O 3.288E 0
3.0 1.582E 0 4.124E -5 0.000E 0 0.000E 0 1.582E 0
4.0 7.855E -1 3.221E -5 0.000E © 0.000E © 7.855E -1
5.0 3.554E -1 2.505E =5 0.000E 0 0.000E © 3.554E =1
6.0 1.858E -1 1.936E =5 0.000E O 0.000E 0 1.858E -1
7.0 9.597E -2 1.483E =5 0.000E 0 0.000E 0 9.598E =2
8.0 4.S71E =2 1.133€ =5 0.000E 0 0.000E O 4.572E -2
9.0 2.202E -2 8.620E -6 0.000E 0 0.000E 0 2.203E -2
10.0 9.716E -3 6.512E -6 0.000E 0 0.000E © 9.723E -3
11.0 2.776E =3 4.890E -6 0.000E 0 0.000E © 2.781E =3
' 12.0 6.155E -4 3.638E -6 0.000E 0 0.000E © 6.192E -4
! 13.0 1.508E -4 2.682E -6 0.000E 0 0.000E 0 1.535E -4
: 14.0 7.425E -5 1.959E -6 0.000E 0 0.000E © 7.621E =5
; 15.0 4.972E -5 1.414E -6 0.000E © 0.000E 0 5.113E =5
: 16.0 2.520E -5 1.031E -6 0.000E © 0.000E © 2.623E =5
17.0 1.902E =5 7.554E =7 0.000E 0 0.000E © 1.977E =5
18.0 1.463E =5 5.518E =7 0.000E O 0.000E 0 1.518E =5
19.0 1.252E -5 4.039E =7 0.000E 0 0.000E 0 1.293E -5
20.0 1.005E =5 2.958E -7 0.000E 0 0.000E 0 1.035E =5
21.0 9.966E -6 2.171E =7 0.000E 0 0.000E 0 1.018E =5
22.0 8.715E -6 1.593E =7 0.000E 0 0.000E © 8.874E -6
23.0 8.197E -6 1.177€ =7 0.000E © 0.000E O 8.314E -6
24.0 7.958E -6 8.628E -8 0.000E © 0.000E © 8.044E =6
25.0 7.798E =6 6.380E -8 0.000E 0 0.000E 0 7.862E -6
30.0 2.164E -6 1.438E -8 0.000E 0 0.000E 0 2.178E =6
35.0 3.769E -7 3.486E -9 0.000E O 0.000E 0 3.804E =7
40.0 8.733E -8 9.058E-10 0.000E 0 0.000E 0 8.824E -8
45.0 2,315 -8 2.531€-10 0.000E 0 0.000E 0 2.341E -8
50.0 4.482E -9 7.403E-11 0.000E 0 0.000E © 4.556E =9

Figure 11. Calculated CO laser absorption coefficients for the
mid-latitude summer model.
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DATE 03/04/M77
LASER LINE 19%9.2410 L
MNODEL: MIDLATITUDE SUMNER

NALFA= 3.000, ETAe 1.7%

ALT. H20 0 c02 0 03l 0 co 0 TOTAL
0.0 8.703E -1 4.643% -4 0.000E O 9.432€E~11 8.708E -1
1.0 5.089E -1 3.702E -4 0.000E O 6.949E~11 5.093E -1
2.0 2.826E -1 2.938E -4 0.000E O 4.994F~11 2.829E =1
3.0 1.371E -} 2.310E -4 0.000E O 3.472E~11 1<373E =31
4.0 6.863E -2 1.811E -4 0.000E O 2.394E~11 6.88lE -2
5.0 3.136E -2 1.411E -4 0.000E O 1.630E~11 3.150E =2
6.0 1.658E -2 1.091E -4 0.000E O 1.094E-11 1.669E -2
7.0 8.677E =3 89.344E -5 0.000E O 7.217E-12 8.761E -3
8.0 4.206E -3 6.353E =5 0.000E O 4.577E~12 4.269E -3
9.0 2.060E -3 4.810E -5 0.000E © 2,935E~12 2.108E -3
10.0 9.294E -4 3.605E =5 0.000E O 1,791E~12 9.654E -4
11.0 2.712E -4 2.6B4E -5 0.000E O 1.106E~12 2.980E -4
12.0 6.180E -5 1.972E -5 0.000E O 6.449E~13 8.152E =5
13.0 1.554E =5 1.436E -5 0.000E 0 3.801E~13 2.990E -5
14.0 7.649E =6 1.049E -5 0.000E O 2.777E~13 1.814E -5
15.0 4.886E -6 71.575E -6 0.000E O 2.005E~13 1.246E =6
16.0 3.633E -6 5.5 23E =6 C.000E O 1.462E~13 9.155E -6
17.0 2.812E -6 4.048E =6 0.000E O 1,071E~13 6.860E -6
18.0 2.219E -6 2:958BE =6 0.0008 © 7.823E~14 5.176E -6
19.0 1.943E -6 2.170E =6 0.000E O 5.949C~14 4.113E ~6
20.0 1.595E =¢ 1.893E -6 ¢.060E O 4.525E-14 3J.188E =6
21.0 1.618E -6 1.X22E =6 0.000E 0 3.448E-14 2.78%E -6
22.0 1.447E -6 8.613E =7 0.000E 0 2.625E~14 2.308E -6
23.0 1.388E -6 6+5392E =7 0.000E 0 2.087E~-14 2.028E -6
24.0 1.379E -6 4.693E =7 0.000E O 1.585E~-14 1.B49E -6
25.0 1.382E -6 3.477E -7 0.000E O 1.215E-14 1.730E -6
30.0 4.561E =7 7.966E -8 0.000E O 3.831E-15 5. 3578 =i
35.0 B.833E -8 1.956E =8 0.000E O 1.294E-15 1.079E =7
40.0 2.269E -8 5.130E -9 0.000E O 4.755E~-16 2.782E -8
45.0 6.674E -9 1.438E -9 0.000E O 1.760E-16 8 Y LVLE &9
50.0 1.432E -9 4.205E-10 0.000E O 5:852E=17 1. 852E =9
DATE 03/704/77
LASER LINE 1963.0829 7 6 6
MODEL: MIDLATITUDE SUMMER
NALFA= 3.000, ETA= 1.77%0
ALT. H20 0 Co2 0 03 0 Cco 0 TOTAL
0.0 1.187E 0 1.405E -4 0.000E O 2.996E~10 1.187E O
1.0 6.938E -1 1.099E -4 0.000E O 2.215E~-10 6.939E =1
2.0 3.849E -1 8.S11E -5 0.000E O 1.599E~10 3.850E -1
3.0 1.863FE =1 6.483E -5 0.0G0E O 1.118E~10 1.864E -1
4.0 9.293E =2 4.9 23E =5 0.000E O 7.754E~11 9.298BE -2
5.0 4.226E -2 3. TLEE =5 0.000E O 5.314E~11 4.230E -2
6.0 2.221E =2 2.782E =5 0.000E 0 3.591E~-11 2.224E =2
7.0 1.154E =2 2.062E =5 0.000E O 2.384E-11 L.1S6E =2
8.0 5.533E =3 1.514E =5 0.000E O 1,.52SE=11 5.548E =3
9.0 2.68lE -3 1.112E =5 0.000E O 9.854E~-12 2.692E =3
10.0 1.192E =3 8.053E =6 0.000E O 6.072E-12 14200E =3
11.0 3.426E -4 5.827E -6 0.000E 0 3.784E-12 3.485E =4
12.0 7.656E =5 4.144E -6 0.000E O 2.230E-12 8.071E =5
13.0 1.888E =5 2.936E =6 0.000E © 1.328E-12 2.182E =S
14.0 9.297E -6 2.145E =6 0.000E O 9.702E-13 1.144E =5
15.0 6.233E -6 1.549E -6 0.000E O 7.004E-13 7.782E -6
16.0 4.647E -6 1.129E -6 0.000E O 5.107E-13 5.776E =6
17.0 3.607E =6 8.272E =7 0.000E O 3.740E-13 4.434E -6
18.0 2.8B54E -6 6.043E =7 0.000E O 2.733E=-113 J.458E -6
19.0 2.514E -6 4.454E -7 0.000E O 2.07SE-13 2.959E =6
20.0 2.075E =6 3.284F =7 0.000E O 1.575E=-13 2.403E =6
21.0 2.115E -6 2.427E =7 0.000E O 1.198E-13 2.35S8E =6
22.0 1.902€ -6 1.792E =7 0.000E O 9.109E-14 2.081E =6
21.0 1.839E =6 1.342E =7 0.000E O 7.218E-14 1.973E =6
24.0 1.836E =6 9.901E =8 0.000E O 5.474E-14 1.935E =6
25.0 1.B48E -6 7.369E -8 0.000E O 4.187E-14 1.921E =6
3c.o 6.287E =7 1.771E =8 0.000E © 1.301E-14 6.465E =7
35.0 1.248E -7 4.596E =9 0.000E O 4.329E-15 1.294E =7
40.0 3J.267E -8 Le291E =9 0.000E O 1.566E-15 J.I96E -8
45.0 9.708E -9 3.875E-10 0.000E O 5.720E-16 1.010E -8
50.0 2.092E -9 1.174E-10 0.000E O 1.890E-16 2.209E =9

Figure 12. Calculated CO laser absorption coefficients for the
mid-Tatitude summer model.
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Figure 12.

DATE 03/704/77

LASER LINE 1966.8907 T 6 5
MODEL: MIDLATITUDE SUMMER

NALFA= 3.000, ETA= 1.770

H20 0 co2 0 03 0 co 0 TOTAL 1
3.347E 1 9.959E -3 0.000E 0 R.522E-10 J.348E 1
1.957E 1} 9.149E =3 0.000E 0 6.265E~10 1,987 1
1.085c 1 8.261E =3 0.000E 0 4.494E-10 1.086E 1
5.251E 0 7.302E =3 0.000E 0 3.120E=10 5.259E 0
2.618E 0 6.364E =3 0.000E 0 2.152E=10 2.625E 0
1.189E 0 5.453E =3 0.000E 0 1.467E=10 1.195e 0
6.243E -1 4.585E =3 0.000E 0 9.877E-11 6.289E -1
3.237E -1 3.770E =3 0.000E 0 6.540E-11 3.275E =1
1.549E -1 3J.018E =3 0.000E 0 4.175€E-11 1.579g =1
7.4B4E =2 2.385E -3 0.000E 0 2.697E-11 7.722E =2
3.313E -2 1.826E =3 0.000E 0 1.663E-11 31.496E -2
9.489E -3 1.381E =3 0.000E 0 1.038E=11 1.087E =2
2.109E =13 1.009E =3 0.000E 0 6.143E=12 3.118E =3
S.172E -4 7.282E -4 0.000E 0 3.675E=-12 1.245E =3
1.499E -4 5.507E -4 0.000E 0 2.685C-12 7.006E -4
9.681E -5 4.084E -4 0.000E 0 1.938E-12 5.052E -4
6.962E -5 3.036E =4 0.000E 0 1.413E-12 3.732E -4
5.215E =5 2.263E -4 0.000E 0 1.035E=12 2.785E -4
3.980E =5 1.671E -4 0.000E 0O 7.563E-13 2.069E -4
3.384E -5 1.246E -4 0.000E 0 5.737E-13 1.585E -4
2.696E -5 9.275E =5 0.000E 0 4.352E-13 1.197E -4
2.654E =5 6.908E =5 0.000E O 3.308E-13 9.563E =5
2.304E -5 S.13SE =5 0.000E 0 2.513E-13 7.440E =5
2.153E -5 3.8B0E -5 0.000E 0 1.988E-13 6.034E =5
2.075cC -5 2.876E =5 0.000E © 1.507E-13 4.951E -5
2.018E =5 2.150E =5 0.000E © 1.152E-13 4.168E -5
5.802E =6 5.307E =6 0.000E 0 3.564E-14 1.111E =5
9.796E =7 1.398E -6 0.000E 0O 1.185E-14 2.378E -6
2.195E =7 3.934E =7 0.000E © 4.300E=15 6.129E =7
S.621E -8 1.164E =7 0.000E O 1.583C-15 1.726E =7
1.051E -8 3.486E -8 0.000E 0 5.259E-16 4.537E -8
DATE 03/04/177

LASER LINE 1970.6642 7 6 4
MODEL: MIDLATITUDE SUMMER
NALFA= 3.000, ETA= 1.770

H20 0 co2 0 o3 0 co 0 TOTAL
1.456E 0 2.293E -4 0.000E 0 2.220E -9 1.457E 0
8.453E =1 1.781E -4 0.000E 0 1.632E =9 8.495E -1
4.698E -1 1.369E -4 0.000E 0 1.170E =9 4.700E =1
2.266E =1 1.033E -4 0.000E 0 8.123E=-10 2.268E -1
1.127 -1 7.764E =5 0.000E 0 5.601E=10 1.128E =1
5.109E =2 5.784E =5 0.000E 0O 3.821E=10 S.11%E =2
2.677E =2 4.265E =5 0.000E O 2.573E=10 2.681E -2
1.386E =2 3.104E =5 0,.000E 0 1.706E=10 1.389E =2
6.621E =3 2.221E =5 0.000E 0 1.090E-10 6.643E =3
3.197E -3 1.589E =5 0.000E O 7.056E=11 3.213E =3
1.415€E =3 1.110E =5 0.000E O 4.363E=-11 1.426E =3
4.051E -4 7.751E =6 0.000E O 2.733e-11 4.129E -4
9.005E =5 5.258E =6 0.000E 0 1.623E=-11 9.531E =5
2.210E =5 3.558E =~6 0.000E O 9.752E=-12 2.566E =5
1.088E =5 2.600E =6 0.000E 0 7.124E=-12 1.348E =5
7.291E =6 1.877€ =6 0.000E 0 S.143E-12 9.168E =6
S.436E =6 1.368E =6 0.000E 0 3.750E=-12 6.805E -6 1
4.219E -6 1.003E =6 0.000E 0 2.747E-12 5.222F =6
3.338E =6 7.329 =17 0.000E 0 2.007E-12 4.071E =6
2.942E -6 5.444E =7 0.000E 0 1.521E=12 J.487E =6
2.431E =6 4.045E =7 0.000E 0 1.153E=-12 2.835E =6
2.480E =6 3.012E =7 0.000E 0 8.760E=-13 2.781E =6
2.232E =6 2.2428 =7 0.000E O 6.648E-13 2.456E =6
2.161E =6 1.704€E =7 0.000E 0 5.254E=13 2.332E =6
2.159E =6 1.266F =7 0.000E O 3.979E-13 2.286E =6
2.175E =6 9.485E -8 0.000E 0 3.040E-13 2.270E =6
7.451E =7 2.426E -8 0.000E 0 9.354E-14 7.694E =7
1.487E =7 6.647E =9 0.000E 0 3.097E-14 1.554E =7
3.916E =8 1.954E =9 0.000E 0 1.121E-14 4.112€E -8
1.169E =8 6.009E=10 0.000E 0 4.122E=-15 1.229E -8
2.523E =9 1.833E=10 0.000E O 1.369E=15 2.706E =9

Calculated CO laser absorption coefficients for the
mid-latitude summer model.
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Figure 13.

DATE 03/04/77

LASER LINE 1974.401) T 6
MODEL: MIDLATITUDE SUMMER
NALFA= 3.000, ETA= 1.770
H20 0 co2 0 0}
S.797E =1 8.441E -5 0.000F
3.401E -1 6.470F =5 0.000F
1.893E =1 4.892E =5 0.000E
9.197E -2 1.623E =5 0.000E
4.605E -2 2.669E =5 0.000E
2.102€ -2 1.949E -5 0.000E
1.110E =2 1.408E =5 0.000E
5.792E =3 1.003E =5 0.000E
2.795E =3 6.992E -6 0.000E
1.363E =3 4.886E -6 0.000E
6.113E =4 3.318E -6 0.000E
1.774E -4 2.259E -6 0.000E
4.013E =5 1.486E -6 0.000E
1.003E =5 9.790E =7 0.000E
4.936E -6 71528 =1 0.000E
3.308E -6 5.164E =7 0.000E
2.466F -6 3.765E =17 0.000E
1.914E -6 2.758E =7 0.000E
1.514E -6 2.015E =7 0.000E
1.330E -6 1.503E =7 0.000E
1.096E -6 1.122E =7 0.000E
1.114€ -6 8.394E -8 0.000E
9.995E =7 6.274E -8 0.000E
9.622E -7 4.811E -8 0.000E
9.584E =7 3.596E -8 0.000E
9.627E =7 2.702E -8 0.000E
3.217E =7 7.211E =9 0.000E
6.285E -8 2.063E =9 0.000E
1.621E =8 6.356E-10 0.000E
4.769E =9 2.034E-10 0.000E
1.023E =9 6.322E-11 0.000C
DATE 037047717
LASER LINE 1978.1079 A
MODEL: MIDLATITUDE SUMMER
NALFA= 3.000, ETA= %700
H20 0 Cco2 0 03
4.499E -1 1.275E -4 0.000E
2.635E -1 9.730E =5 0.C00E
1.462E -1 7.287E =5 0.000E
7.072E =2 5.317€ =5 0.000E
3.525E -2 3.852E -5 0.000E
1.603E =2 2.761E =5 0.000E
8.426E -3 1.954E =5 0.000E
4.384E -3 1.362E =5 0.000E
2.110E =3 9.233E -6 0.000E
1.027E =3 6.293E -6 0.000E
4.602E -4 4.141E -6 0.000E
1.335E =4 2.741E -6 0.000E
3.023E =5 1.741E -6 0.000E
7.564E -6 1.111E =6 0.000E
3.724E -6 8.124E =7 0.000FE
2.495E -6 5.867E =7 0.000E
1.860E -6 4.278E =17 0.000E
1.444E -6 3.136E =7 0.000E
1.142E =6 2.292E -7 0.000E
1.003F =6 1.720E =7 0.000E
8.260E -7 1.291E =7 0.000E
8.399E -7 9.709E -8 0.000E
7.533E =7 7.296E -8 0.000E
7.249E =7 5.655E =8 0.000E
7.219E =7 4.242EF -8 0.000E
7.250E =7 3.210E -8 0.000E
2.420E =7 9.009E =9 0.000E
4.727E -8 2.714E =9 0.000E
1.221E -8 8.846E=10 0.000E
3J.601E =9 2.970E=10 0.000E
7.731E=10 9.439E~11 0.000E

Calculated CO laser absorption coefficients for the
mid-latitude summer model.
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D00 CO0OO0O0O0O0O0OOODLCO0OOO0OO0O0OO0O0OTCOCODO D2

COO0 0000000000000 DO0O0O00O0DO0C

cO 0
8.3228 =9
6.114F =9
4.381E -9
3.037E =9
<.089¢ ‘
1.421E =9
9.537E-10
6.292E~10
3.997E-10
2.570E-10
1.57SE~10
9.781E-11
5.745E-11
3.414E-11
2.49%94E-11
1.801E-11
1.313E~11
9.616E=-12
7.025E=12
5.335E~12
4.052E~12
3.084E-12
2.345E~-12
1.859E~-12
1.411.-12
1.080E-12
3.372E-13
1.132E-13
4.144E-14
1.536E-14
5. 113E-1S

co 0
2.496E -8
1.838E =8
1.321E -8
9.193E =9
6.348LC =9
4.334E -9
2.9L9E =9
1.933E =9
1.234E -9
7.960E=-10
4.902E-10
3.056E-10
1.804E-10
1.077E=-10
7.866E~-11
5.678E-11
4.140E-11
3.032E=-11
2.215E=11
1.681E-11
1.276E=11
9.703E-12
7.372E=12
5.838E=-12
4.426E-12
3.385E~12
1.050E=12
3.499E-13
1.271E=-13
4.674E-14
1.551E-14

TOTAL

$.792E =)
J.401E -1
1.894E -1
9.20LE -2
4.608E -2
2.104E -2
1<111E =2
5.802E =3
2.802E =3
1.368E -3
6.146E -4
1.796E -4
4.162E -5
1.101E -5
5.652E =6
3.825E -6
2.843E -6
2.190E =6
1.716E =6
1.48lE -6
1.208E =6
1.198E =6
1.062E -6
1.010E =6
9.943E -7
9.897E -1
3.289E =7
6.491E -8
1.685E -8
4.973E =9
1.086E ~9
TOTAL

4.501E -1
2.636E -1
1.463E -1
7.078E =2
3.529E =2
1.60SE -2
8.446E -3
4.398E =3
2.119E =3
1.034E =3
4.643E -4
1.363E =4
3.198E =5
8.675E =6
4.536E -6
3J.082E -6
2.288E =6
1.757E =6
1.371E -6
1.175E =6
9.551E =7
9.370E =7
8.263E =7
7.814E =7
7.643E -7
7:871LE =7
2.510E =7
4.998E -8
1.310E -8
3J.898E -9
8.675E=10
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Figure 13.

DATE 03/04/77

LASER LINE

MODEL: MIDLATITUDE SUMMER

NALFA= 3.o000,

H20 0
5S.776E -1
3.341E -1
1.828F -1
8.705E =2

v PTIE =2
1.917E =2
9.939E =1
5.098E -1
2.412E =3
1.156E =3
S.076E -4
1.443E -4
3.190E =5
7.801E -6
3.840E -6
2.536F =6
1.889E -6
1.464E =6
1.157E =6
1.019E =6
8.410E =7
8.575E =1
7.711E =7
7.466E =7
7.454E -7
T« SOSE =0
2.574E =7
5S.158E -8
1.364E -8
4.100E -9
8.869E-10

Calculated CO laser absorption coefficients for the
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o @ o
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3
2
1
L
8
5
4
3
2
1
1
1
8
6
5
3
3
2
6
2
7
2

1981.7778
ETA=
co2 0

«4/5E =3
«327E =3
.162E -3
.BS4F -4
. 244E -4
.795E -4
-495E -4
«J46E -4
.278BE =4
L469E -4
.157E =4
.247E -4
.294E -5
.492E -5
+J26E =5
.320E -5
<S3I2E =5
937E =5
.453E =5
«X2LE =S
.606FE -6
.593E =6
.032E -6
.981E -6
.021E -6
.310E -6
<9VIE =7
< 244E -7
.B15E -8
.765E -8
.001E =9

9

1.770

03
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000F
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0,.000E
0.000E
0.000E
0.000E
0.000E

mid-latitude summer model.
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co 0
2.0S4E =7
1 ./523F =T
11038 =7
7.740E =§
5.391E -8
3.712E -8
2.522€ -8
1.684E =8
1.085E =8
7.059E =9
4.388E =9
2.757E =9
1.642C -9
9.884E-10
7.222E=-10
$.214E-10
3.801E-10
2.785E=10
2.034E-10
1.542E-10
1.169E-10
8.877E-11
6.736E=11
5.320E=11
4.029E-11
3.077E-11
9.423£-12
3.094E=-12
1.104E-12
3.998E-13
1.316E=-13

TOTAL

5.790E =1
3.354E -1
1.840€ =1
8.804E =2
4.359F =2
1.985E =2
1.049E -2
5.5 IAE =3
2.739E =3
1.403E =3
6.833E -4
2.690E -4
1.149E -4
6.273E =5
4. 2)X1E =5
3+57IE =5
2.721E =5
2.084E -5
1.569E =5
1.223E =5
9.447E -6
7.451E =6
5.804E -6
4.728E =6
3.767E =6
3.060E -6
9.55S1E =7
2.760E -7
9.180% -8
3.L75E =8
9.888E -9




DATE

03704717

LASER LINE 1952.9043 6 5
MODEL: MIDLATITUDE SUMMER
NALFA= 3.000, ETA= 1.770
ALT. H20 0 co2 0 03
0.0 1.263E 0 2.315E -4 0.000E
1.0 7.420E -1 1.850E =4 0.000E
2.0 4.144E -1 1.4740 -4 0.000E
3.0 2.023E -1 1.165E -4 0.000E
4.0 1.019E -1 9.199E -5 0.000E
5.0 4.681F -2 7.232E =5 0.000E
6.0 2.488E -2 5.652E =5 0.000E
7.0 1.308E =2 4.379E -5 0.000E
8.0 6.374E =3 3.392E =5 0.000E
9.0 3.135R =3 2.612E -5 0.000E
10.0 1.420F =3 2.002E =5 0.000E
11.0 4.157E -4 1.524E =5 0.000E
12.0 9.508E =5 1.152E =5 0.000F
13.0 2.397E -5 8.613E -6 0.000E
14.0 1.180E =5 6.293E -6 0.000E
15.0 7.912E -6 4.543E -6 0.000E
16.0 5.899E -6 31.312E -6 0.000E
17,0 4.579E =6 2.426E -6 0.000E
18.0 3.623E -6 1.773E -6 0.000E
19.0 3.179E -6 1.295E =6 0.000E
20.0 2.614E -6 9.458E -7 0.000E
210 2.655E -6 6.926E =7 0.000E
22.0 2.379E -6 5.069E =7 0.000E
23.0 2.284E -6 3.729g -7 0.000E
24.0 2.272E -6 2.727€ =1 0.000E
25.0 2.279E -6 2.012E -7 0.000E
30.0 7.516E =17 4.437E -8 0.000E
35.0 1.449E -7 1.053E -8 0.000E
40.0 3.685E -8 2.681E -9 0.000E
45.0 1.071E -8 7.385E-10 0.000E
$0.0 2.287E -9 2.149E-10 0.000E
DATE 03/04/77
LASER LINE 1957.0488 6 S
MODEL: MIDLATITUDE SUMMER
NALFA= 3.000, ETA= 1.770
ALT. H20 0 co2 0 03
0.0 4.157E 0 4.709E -3 0.000E
1.0 2.783E 0 4.017E -3 0.000E
2.0 1.780E 0 3.393E -3 0.000E
3.0 1.004E © 2.827E -3 0.000E
4.0 5.850E -1 2.333E -3 0.000E
5.0 3.130E -1 1.903E -3 0.000E
6.0 1.946E -1 1.533E =3 0.000E
7.0 1.208E -1 1.216E =3 0.000E
8.0 6.926E -2 9.580E -4 0.000E
9.0 4.045E -2 7.461E -4 0.000E
10.0 2.170E =2 5.747E -4 0.000E
11.0 7.580E =3 4.378E -4 0.000E
12.0 2.056E =3 3.291E -4 0.000E
13.0 6.184E -4 2.442E -4 0.000E
14.0 3J.792€E -4 1.794E -4 0.000E
15.0 3.141E -4 1.300E -4 0.000E
16.0 2.846E -4 9.509E -5 0.000E
17.0 2.6S3E -4 6.979E =S 0.000E
18.0 2.48SE -4 S.110E =5 0.000E
19.0 2.553E -4 3.74SE -5 0.000E
20.0 2.416E -4 2.745E =5 0.000E
21.0 2.774E -4 2.016E =5 0.000E
22.0 2.766E -4 1.479E -5 0.000E
23.0 2.925€ -4 1.093E -5 0.000E
24.0 3.152E -4 8.012E -6 0.000E
25.0 3.382E -4 5.924E =6 0.000E
30.0 1.457€ -4 1.328E =6 0.000E
35.0 3.609E -5 3.183E =7 0.000E
40.0 1.312€ -5 8.091E -8 0.000E
45.0 5.961E -6 2.200E =8 0.000E
50.0 1.988E -6 6.329E -9 0.000E
Figure 14.
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(&¢)
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
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co 0
7.448E-11
5S.487E-11
3.944E-11
2.742E-11
1.890E-11
1.287E-11
8.642E-12
5.699E-12
3J.614E-12
2.317e-12
1.414E~-12
8.736E-11
5.092E-13
3.002E-13
2.193E-13
1.583E-13
1.154E-13
8.456E-14
6.177E-14
4.698BE-14
J.573E-14
2.723E-14
2.073E-14
1.64BE-14
1.252E-14
9.592E-15
3.025E-15
1.022€E~15
3.755E-16
1.390E~16
4.621E-17

TOTAL

1.263E
7.422E
41.145E
Z2.024E
1.020E
4.688E
2.494E
1.313E
6.408E
3.161E
1.440E
4.310E
1.066E
3.259E
1.809E
1.246E
9.212E
7.005E
5.395E
4.473E
3.560E
3.348E
2.886%
2.6517E
2.544E
2.4B0E
7.960E
1.554E
3.954E
1.145E
2.502E

TOTAL
4.161E
2.787E
1.783E
1.007E
5.873E
3.149E
1.962E
1.220E
7.022E
4.120E
2.228E
8.017E
2.385E
8.626E
5.586E
4.442E
3.797E
3J.351E
2.996E
2.928E
2.691E
2.976E
2.914E
3.035E
3.233E
3.441E
1.471E
J.641E
1.320E
5.983E
1.994E

-1
=1
=1
=1
-2
-2

-
<

-3
-3
-3
-4
-4
-5
-5
-5
-6
-6
-6
-6
-6
-6
-6
-6
-6
-6
=9
-7
-8
-8
-9

Calculated CO laser absorption coefficients for the
mid-latitude summer model.
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DATE 03/04/77
LASER LINE 1961.1603 6 5
MODEL: MIDLATITUDE SUMMER
NALFA= 3.000, ETA= 1.770
H20 0 Cco2 0 03
8.543E -1 2.722€ -4 0.000E
$5.001E =1 2.156E -4 0.000E
2.779E -1 1.700E =4 0.000E
1.349E =1 1.327€ -4 0.000E
6.748E -2 1.033E -4 0.000E
3J.079E =2 7.999E -5 0.000E
1.624E -2 6.142E -5 0.000E
8.4 74E =3 4.666E -5 0.000E
4.087E =3 3.522E -5 0.000E
1.991E -3 2.645E -5 0.000E
8.915E -4 1.963E -5 0.000E
2.581E -4 1.448E -5 0.000E
5.821E -5 1.052E -5 0.000E
1.445E -5 7.579E -6 0.000E
7.118E =6 $S.537E =6 0.000E
4.750E -6 3.998E -6 0.000E
3.541E -6 2.915E ~6 0.000E
2.747E -6 2.135E ~6 0.000E
2.173E -6 1.560E ~6 0.000E
1.910E -6 1.146E -6 0.000E
1.574E -6 8.427E =7 0.000E
1.602E -6 6.210E -7 0.000E
1.438E -6 4.573E -7 0.000E
1.386E -6 3.405E -7 0.000E
1.38lE -6 2.504E =7 0.000E
1.388E -6 1.858E =7 0.000E
4.656E =7 4.322E -8 0.000E
9.125E -8 1.077E -8 0.000E
2.360E -8 2.864E -9 0.000E
6.951E -9 8.113E-10 0.000E
1.492E -9 2.383E-10 0.000E
DATE 03704717
LASER LINE 1965.2388 6 S5 12
MODEL: MIDLATITUDE SUMMER
NALFA= 3.000, ETA= 1.770
H20 0 Co2 0 o3 0
S.320E O 8.881E =3 0.000E 0
3.112E 0 7.933E -3 0.000E O
1.727e 0 6.960E -3 0.000E ©
8.352E -1 5.975E =3 0.000E 0
4.163E -1 $5.053E =3 0.000E 0
1.891E =1 4.200E =3 0.000E 0
9.921F =2 3.426E -3 0.000E O
5.143E =2 2.737E =3 0.000E O
2.459E =2 2.139E =) 0.000E 0
1.188E =2 1.652E =3 0.000E 0
5.261E =3 1.244E -3 0.000E ©
1.507€ =3 9.271E -4 0.000E 0O
3.350E =4 6.718E =4 0.000E O
8.220E -5 4.815E -4 0.000E O
4.047E =5 3J.582E -4 0.000E O
2.713E =5 2.623E -4 0.000E 0O
2.023E -5 1.931E -4 0.000E O
1.570€E =5 1.427E -4 0.000E O
1.242E -5 1.048E -4 0.000E O
1.095E =5 7.771E =S 0.000E O
9.046E -6 5.756E =5 0.000E O
9.229E -6 4.270E =5 0.000E O
8.30SE =6 3.163E =5 0.000E O
8.042E =6 2.378E =5 0.000E O
8.034E =6 1.758E =5 0.000E O
8.093E -6 1.310€ =5 o.oo00c O
2.772E =6 3J.173E =6 0.000E O
5.533E =7 8.209E -7 0.000E 0
1.456E =7 2.265E =7 0.000E O
4.340E -8 6.594E -8 0.000E O
9.363E -9 1.959E -8 0.000E O

Calculated CO laser absorption coefficients for the

mid-latitude summer model.
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co 0
1.190E-10
R.767E-11
0.301FE=11
4.380r=11
3.020E-11
2.057E-11
1.331E-11
3.106E-12
5.774E-12
3.702E-12
2.260E-12
1.396E-12
8.136E-13
4.796E~-13
3.504E-13
2.530E-13
1.844E-13
1.351E-13
9.870E-14
7.506E-14
S.709E-14
4.351E-14
3.312E-14
2.633E~-14
2.000E-14
1.533E-14
4.834E-15
1.633E~15
6.000E-16
2.221E-16
7.383E-17

co 0
4.917E-10
3.592E-10
2.556E-10
1.758E-10
1.200E-10
B.106E=-11
5.402€-11
3.540E-]1
2.233E-11
1.427E-11
8.688BE-12
5.365E-12
J.131E-12
1.851E=12
1.352E=12
9.762E-13
7.117E-13
5.213E-13
3.809E-13
2.895E-13
2.201E-13
1.676E-13
1.276E-13
1.013E-13
7.696E-14
5.895E=-14
1.858E-14
6.301E-15
2.339E-15
8.789E-16
2.949E-16

TOTAL

B.S540k =1
$.003E -1
2.181E =1
1.350E -1
6.758E -2
3.087E =2
1.630E -2
8.521E -3
4.122€ -3
2.018E -3
9.111E -4
2.726E =4
6.873E =5
2.206E =5
1.266E =5
8.748E -6
6.455E -6
4.882E -6
3.733E -6
3.057E -6
2.417E -6
2.223E -6
1.895E -6
1.726E -6
1.631E -6
1.573E -6
5.088E =7
1.020E =7
2.646E -8
7.762E -9
1.730E -9

TOTAL

5.329E 0
3.120E O
1.734E 0
8.412E -1
4.214E -1
1.933E -1
1.026E -1
5.416E =2
2.673E =2
1.353E =2
6.505E =3
2.434E =3
1.007E =3
S.637E -4
3.987E -4
2.894E -4
2.133E -4
1.584E =4
1.173E -4
8.866E =5
6.661E =5
5.193E =5
3.993E -5
3.182E =S
2.561E =5
2.120E =5
5.945E -6
1.374E =6
3.720E =7
1093 =7
2.895E -8
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DATE
LASER L
MODEL:
NALFA=

H20
4.092€
2.390E
1.319E
6.317E
3.115€
1.399E
7.261E
31.724€
1.760E
8.424E
3.694E
1.050E
2.317E
5.655E
2.778E
1.861E
1.387E
1.075E
8.501E
7.494E
6.191E
6.317E
5.685E
5.509E
5.503E
5.544E
1.905E
3.819E
1.010E
3.027€
6.530E

DATE

03/04/177

INE

MIDLATITUDE SUMMER
12700

1969.2840

3.000, ETA=

0 co2 0

0 ¥:S599E =5

0 7.492E -5

0 5.740E -5
-1 4.288E -5
-1 31818 =5
-1 236K =5
-2 1.696E =5
=2 1.215€E =5
-2 8.530E =6
-3 6.018E -6
-3 4.144E -6
=3 2.867E =6
-4 1.931E =6
=5 1.303E -6
-5 9.528E =7
=5 6.882E -7
-5 5.020E -7
-9 3.678E -7
-6 2.688E -7
-8 1.998E =7
-6 1.485E =7
-6 1.107E =7
-6 8.243E -8
-6 6.277E -8
-6 4.668E -8
-6 3.503E -8
-6 9.1 25E =9
-7 2.583€ =9
-7 8.035E-10
-8 2.646E-10
-9 8.395E-11
03/04/77

LASER LINE

MODEL: MIDLATITUDE SUMMER

NALFA=
H20
6.489E
3.792€
2.103E
1.018E
5.075E
2.307€
1.213€
6.300E
3.022€
1.465E
6.517E
1.873E
4.197E
1.037€
5.106E
3.423E
2.553E
1.982€
1.568E
1.381F
1.140E
1.162€
1.045€E
1.010€
1.009E
1.015E
3.462E
6.930E
1.865E
5.952E
1.425E

Calculated CO laser absorption coefficients for the
mid-latitude summer model.

1973.2959

o3
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.o000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E

3.000, ETA= 1.770

0
=1
=3
-1
=1
-2
-2
-2
=3
-
=3
-4
-4
=5
-5
-6
-6
-6
=6
-6
-6
-6
-6
-6
-6
-6
-6
-1
-8
-8
-9
-9

co2 0
6.429E -4
5.056E -4
3.917E =4
2.970E -4
2.237e -4
1.669E -4
1.230E -4
8.941E -5
6.355E =5
4.522E =5
3.122E =5
2.158E =5
1.438E =5
9.571E =6
7.062E -6
5.140E -6
J.770E =6
2.778E =6
2.036E -6
1.524E -6
1.140E -6
8.539E =7
6.389E =7
4.9038 -7
3J.660FE =7
2.756E =7
7.351E -8
2.096E -8
6.423€E -9
2.042E -9
6.324E-10

03
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000E
0.000€E
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4
3
2
3
2
7
S
3
2
1
9
5
3
1

NN T T W AN g

COo 0
.432E -9
.047E =9
.462E=-10
.140F=-1¢
.517€~10
. 180E-10
LH90LE=10
1.0451-10
6.618L=-11
4.2450-11
2.598E=-11
1.612E-11
9.468E-12
5.631E-12
4.114E-12
2.970E-12
2.165E-12
1.586E-12
1.159E=12
8.798E-13
6.681E-13
5.084E-13
3.865E=13
3.064E-13
2.325E~13
1.779E-13
5.561E-14
1.871E-14
6.898E-15
2.S78E-15
8.630E~16

[ C R VR

co 0
.633E ~9
.407E ~9
-445E -9
.698E ~9
«171E =9
.982E-10
«371E-10
.554E-10
.267E-10
.463E-10
.010E-11
.620E-11
.320E-11
-983E-11
.449E-11
.046E-11
«627E=13
.S587E=-12
.081E-12
.097E=-12
«.350E=-12
«187E=12
«351E=12
.074E-12
-145E-113
«228E-13
L930E-13
.429E-14
<337E-14
«613IE=15
.862E-15

TOTAL
4.092E
2.390E
£.319E
6.318E
j.116E
1.400E
15263E
3.725E
1.760E
R.430E
3.698E
1.053E
2.337TE
5.78SE
2:873E
1.930E
1.437E
1.112€
8.769E
7.694E
6.340E
6.428E
5.767E
5.572E
5.550E
5S.579E
1.914E
3.845E
1.018E
3.053E
6.614E

TOTAL
6.496E
3.197E
2.107E
1.020E
5.097E
2.324E
1.225E
6.389E
3.085E
1.510E
6.829E
.091E
«63SE
.994E
.217E
.564E
.323E
«ISYE
.605E
+J0SE
«28B0E
.016E
.6H4E
.S01E
R B
+291E
«197E
.026E
.508E
.994E
.0S8BE
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0
-1
=1
-1
-2
-2
-3
=3
=3
-4
-5
=5
=5
-5
=5
-6
-6
-6
-6
-6
-6
-6
-6
-6
-7
-7
-8
-9




DATE 03/04/177 1
LASER LINE 1927.2742 6 S 9 b
MODEL: MIDLATITUDE SUMMLR

NALFA= 3.000, ETA= 1.770

ALT. H20 0 co2 0 03 0 co 0 TOTAL
0.0 S.376E =) 8.813E =5 0.000E O 1.054E =7 5.317F =1
1.0 3.188E =) 6.212E ~5 0.000E O 1.777E =8 J.lo9E -1
2.0 Y TR =) 5.038E =5 0.000E O 5.595E =8 1.777€ =1
3.0 8.7208 =2 3J.691E ~5 0.000E 0 3.893E -3 R.723E =2
4.0 4.417E -2 2.6872 =5 0.000E O 2.687¢ -8 4.420E -2
S.0 2.043E =2 1.937E =5 0.000E O 1.832E -8 2.044E -2
6.0 1.093E =2 1.380E =S 0.000E O Y 231E -8 1.095E =2
7.0 5.793E =3 9.685E ~6 0.000E 0 8.127E =9 5.803E -3
8.0 2.851E =3 6.630E ~6 0.000E O 5.161lE =9 2.857E -3
9.0 1.416E =3 4.556E ~6 0.000E O 3.313E -9 1.420E -3
10.0 6.493E -4 3.029E ~6 0.000E O 2.026E -9 6.523E -4
11.0 1.924E -4 2.022E ~6 0.000E O 1.254E -9 1.944E -4
12.0 4.468E ~5 1.298BE ~6 0.000E O 1.324E-10 4.598E -5
13.0 1.144F =5 8.362E -7 0.000E 0 4.332E-10 1.227E =5
14.0 5.630E ~6 6.109E ~7 0.000E O 3.165E-10 6.241E -6
15.0 3.774E ~6 4.410E -7 0.000E O 2.285E-10 4.216E -6
16.0 2.814E ~6 3.215E =7 0.000E O 1.666E-10 3.136E -6
17.0 2.184E ~6 2.357E =17 0.000E O 1.220E~10 2.420E -6
18.0 1.728E ~6 1.222E =7 0.000E O 8.916E-11 1.901E =6
19.0 1.513E =6 1.290E -7 0.000E © 6.77BE-11 1.842E -6
20.0 1.241E -6 9.665E ~8 0.000E O 9.153E-11 1.337E =6
21.0 1.257E =6 7.258E ~8 0.000E O 3.925E-11 1.330E =6
22.0 1.123E =6 5.445E ~8 0.000E 0 2.987E-11 1.178E -6
23.0 1.073E ~6 4.206E ~8 0.000E O 2.373E-11 1.1YSE =6
24.0 1.065E ~6 3.150E -8 0.000E O 1.802E-11 1.097E ~6
25.0 1.066E ~6 2.380E -8 0.000E O 1.380E-11 1.090E -6
30.0 3.443€E ~7 6.569E -9 0.000E O 4.339E-12 3.509E -7
35.0 6.511E ~8 1.943E -9 0.000E O 1.462E-12 6.705E -8
40.0 1.625E ~8 6.203E-10 0.000E O 5.360E-13 1.6B8E -8
45.0 4.660E ~9 2.043E-10 0.000E O 1.982E-13 4.864E -9
50.0 9.885E~-10 6.431E-11 0.000E O 6.587C-14 1.053E -9
DATE 03704777
LASER LINE 1981.2189 6 5 8
MODEL: MIDLATITUDE SUMMER
NALFA= 3.000, ETA= 1.770
ALT. H20 0 co2 0 03 0 co 0 TOTAL
0.0 8.381E -1 S<170E =5 0.G00E O 9.614E -6 8.38lE -1
1.0 4.713E -1 4.007E =5 0.000E O 7.799E =6 4.713E -1
2.0 2.496E -1 3.029E -5 0.000E 0 6.114E -6 2.496E -1
3.0 1.146E =1 2.214E -5 0.000E O 4.605E -6 1.146E =1
4.0 S.448E =2 1.600E =5 0.000E O 3.408E =6 5.450E =2
5.0 2.370E =2 1.139E =5 0.000E O 2.473E =6 23 T2E =2
6.0 1.197e =2 7.976E =6 0.000E O 1:756E =6 1.198E =2
7.0 5.999E =3 S.474E -6 0.000E 0 1.218C =6 6.005E -3
8.0 2.773E =3 J.611E =6 0.000E O 8.095E -7 LG TVIE =3
9.0 1.308E =3 2.401E =6 0.000E © 5.402E =7 1.310E =3
10.0 5.654E -4 1.524r =6 0.000E 0 3J.427E =7 S.673C -4
11.0 1.578E -4 9.776L =17 0.000E O 2.188E =7 1.590E -4
12.0 3.329€ =5 5.964E =7 0.000E 0 1.320E =7 3.402€ =5
13.0 B.0B9F =6 J.677E =7 0.000E O 8.033E -8 8.537E -o
14.0 3.971€ -6 2.701E =7 0.000E O 5.920E =8 4.300E -6
15.0 2.646E -6 1.959E =7 0.000E 0 4.302E =8 2.B8SE =6
16.0 1.967E =6 1.432€ =7 0.000E O 3.151E -8 2.142E =6
17.0 1.522E =6 1.052€ =7 0.000E 0 2.316E =8 1.6501 -6
18.0 1.201E =6 7.703E -8 0.000E 0 1.696E -8 1.295E =6
19.0 1.056E -6 5.827E -8 0.000E © 1.28BE =8 1.128E =6
20.0 B.395E =7 4.408E =8 0.000E O 9.778E -9 B8.934E =7
21.0 8.533E =7 3.342E =8 0.000E 0 7.435E =9 K.941E =7
22.0 7.650E =7 2.531E =8 0.000E 0 S.647E =9 7.960E =7
23.0 7.390E =7 1.991c -8 0.000E 0 4.4640 -9 7.634E =7
24.0 7.3588 =7 1.505C =8 0.000E O 3.3820 -9 7.542E =17
25.0 7.389E =17 1.147€ =8 0.000E O 2.58B4E =9 71.529E =7
30.0 2.514E -7 J.475E =9 0.000E 0O 7.921E=10 2.557E =17
35.0 5.024E =8 1.141€ =9 0.000E O 2.599E-10 5.164E -8
40.0 1.337€ -8 4.121E=10 0.000E 0O 9.258E-11 1.387E =8
45.0 4.044E -9 1.519cC=-10 0.000E 0 }.339E=-11 4.229¢C -9
50.0 8.727E-10 5.056E=11 0.000E O 1.097%=11 3.342€E-10

Figure 15. Calculated CO laser absorption coefficients for the
mid-latitude summer model.
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Figure 16.

DATE 03/04/17

LASER LINE 1985.1297 6 S
MODEL: MIDLATITUDE SUMMER

NALFA= 3.000, ETA= ) G i ]

H20 0 co2 0 03
1.023 0 4.799E -4 0.000E
5.945E -1 3.920E -4 0.000E
3.272E8 =1 3.092E -4 0.000E
1.568E =1 2.340E -4 0.000E
7.743€E -2 1.741E -4 0.000E
3.484E -2 1.269E -4 0.000E
1.811E =2 9.061E =5 0.000E
9.298E =3 6.317E -5 0.000E
4.397E =3 4.217E -5 0.000E
2.104E -3 2.830E -5 0.000E
9.209E -4 1.808E =5 0.000E
2.608E -4 1.164E =5 0.000E
S.742E -5 7.098E -6 0.000F
1.396E -5 4.368E -6 0.000E
6.845E -6 3.224E -6 0.000E
4.588E -6 2.346E =6 0.000E
3.409E -6 1.722E -6 0.000E
2.645E =6 1.267E =6 0.000E
2.093E =6 9.283E -7 0.000E
1.B47E -6 7.037E =7 0.000E
1.528E -6 $.333E =7 0.000E
1.561E =6 4.049E =7 0.000E
1.407E =6 3.070E =7 0.000E
1.366E =6 2.419E -7 0.000E
1.364E -6 1.830E =7 0.000E
1.376E =6 1.396E =7 0.000EC
4.778E =7 4.242E -8 0.000E
9.702E -8 1.388E -8 0.000E
2.605E -8 4.959E =9 0.000E
7.909E -9 1.801E =9 0.000E
1.721E -9 5.939E-10 0.000E
DATE 03/04/77
LASER LINE 1989.0066 6 S
MODEL: MIDLATITUDE SUMMER

NALFA= 3.000, ETA= 1770

H20 0 co2 0 03
1.200E 1 1.120E =5 0.000E
6.946E 0 8.423E -6 0.0COE
3.804E 0 6.218E =6 0.000E
1.811E 0 4.476E -6 0.000E
8.880FE =1 3.209E =6 0.000E
3J.965E -1 2.2813E -6 0.000¢
2.044E -1 1.609E =6 0.000E
1.040E =1 1.120E =6 0.000F
4.862F -2 7.621E =7 0.000E
2.302E =2 5.231E =7 0.000E
9.938E =) 3J.488E -7 0.000E
2.782E =3 2.346E =7 0.000E
6.015E =4 1.528E =7 0.000E
1.439E -4 1.001E =7 0.000E
7.085E =5 7.311E =8 0.000E
3.085E =5 S.278E -8 0.000E
2.242E =5 3.848E -8 0.000E
1.697E =5 2.819E -8 0.000E
1.310E =5 2.060E -8 0.000E
1.131E =5 1.538E =8 0.000E
9.146E =6 1.149E -8 0.000E
9.141E =6 8.604E =9 0.000E
8.058C =6 6.437E =9 0.000E
7.672E =6 4.947E -9 0.000E
7.510E =6 1.696E =9 0.000E
7.419E =6 2.786E =9 0.000E
2.341E =6 7.571E=10 0.000E
4.346E =7 2.230E-10 0.000E
1.073E =7 7.193E-11 0.000E
3.014€ -8 2.419E-11 0.000E
6.101E -9 7.723E-12 0.000E

= - - - - - - - - - N -l - - - - - - - R-R-R-N--N-]

0
0
0
0
0
0
0
0
0
0
0
o
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0
0

co o
2.262E =7
1.677E =1
1.216E =7
8.552E -8
S.977E -8
4.135E =8
2.825E -8
1.900E -8
1.236E -8
8.120E =9
5.115E =9
3.255E =9
1.972E =9
1.206E =9
8.811E-10
6.361E-10
4.638E-10
3.397E=10
2.482E-10
1.876E-10
1.418E-10
1.074E-10
8.129E-11
6.388E~11
4.825E-11
3.676E-11
1.101E-11
3.540E-12
1.241E-12
4.437E-13
1.454E-13

co 0
5.5%.4E =6
4.086E -6
2.824E -6
1.847E -¢
1.189C =¢
7.506E =7
4.638F =7
2.798E =7
1.584€ =7
9:.165E -8
4.923E -8
2.713E -8
1 3TSR =8
7.165E =9
$S«247E =9
3.794E =9
2.TIQE =9
2.031E =9
1.484E =9
L1.154E =9
8.968BE-10
6.983E-10
S.431E-10
4.504E-10
J.494E-10
2.733E=10
1.055E=-10
4.392E~-11
2.029€E~-11
9.124E-12
3.324E-12

TOTAL

1.024E
S.949E
3.275E
1.570E
7.760E
3.496E
1.820E
9.361E
4.439%E
2.132E
9.390E
2.725E
6.452E
1.833E
1.007E
6.935E
S.132E
3.912E
3J.021E
2.551E
2.061E
1.966E
1.714E
1.608€

TOTAL
1.200E
.946E
.BO4E
.B11E
.BB0E
.965F
.044F
.040E
.862F
302€E
938E
« T8JIE
0l6E
.440E
.093E
.090E
.246F
.700E
«312E
.132€
.158F
.150F
.065E
.67RE
.S14E
4228
.342F
. 349
L0T4E
.018¢
«112E

P W BN U ddD OO e M N 0RO R wE WO -

Calculated CO laser absorption coefficients for
mid-latitude summer model.
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DATE 03/04/77

LASER LINE 1992.8494 ¢ 5 9
MODEL: MIDLATITUDE SUMMER

NALFA= 3.000, ETA= 1.770

ALT. H20 0 co2 0 03 0
0.0 3.967E ) 8.267C =5 0.000E O
I 1.0 2.308E 1 6.599E =5 0.000E ©
2.0 1.266E 1 $S.135E =5 0.000E O
3.0 6.040E O 3J.871E =5 0.000E O
| 4.0 2.969E 0 2.882E =5 0.000E O
3 5.0 1.330E O 2:113E =5 0.000E O
6.0 6.877E =1 1.523E -5 0.000E O
7.0 J.514E =1 1.077E -5 0.000E O
8.0 1.652E =1 7.3B0E =6 0.000E O
9.0 7.862E =2 5.069E =6 0.000E O
10.0 3.420E =2 3.349E -6 0.000E O
11.0 9.648F =3 2.222E -6 0.000E O
12.0 2.107E =3 1.410E -6 0.000E O
13.0 5.094E =4 8.973E =7 0.000E O
14.0 2.403E -4 6.58B5E =7 0.000E O
15.0 1.346E -4 4.770E =7 0.000E O
16.0 9.831E -5 3.48B6E -7 0.000E O
17.0 7.477E -5 2.559E =7 0.000E O
18.0 100E =5 1.872E =7 0.000E 0O
19.0 126E =5 1.408E =7 0.000E O
20.0 J82E =5 1.059E =7 0.000E O
21.0 097 =5 7.975E -8 0.000E 0
22.0 3.629E -5 6.002E -8 0.000E O
23.0 3.467E -5 4.663E -8 0.000E ©
24.0 3.411E =5 3.502E -8 0.000E O
25.0 3.387E -5 2.654E -8 0.000E O
30.0 1.096g =5 7.518E -9 0.000E O
35.0 2.101E -6 2.281E =9 0.000E O
40.0 3.159E =7 7.480E-10 0.000E O
45.0 9.214€ -8 2.519E-10 0.000E O
50.0 2.036E -8 8.012E~11 0.0N0E ©
DATE 03704777
LASER LINE 1996.6579 6 5 4
MODEL: MIDLATITUDE SUMMER
NALFA= 3.000, ETA= 1.770
ALT. H20 0 co2 0 03 0
0.0 1.368E 0 1.126E -4 0.000E O
1.0 7.954E -1 9.850E =5 0.000E O
2.0 4.371E -1 8.482E =5 0.000E O
3.0 2.091E -1 7.170E =5 0.000E O
4.0 1.032E -1 6.033E -5 0.000E O
5.0 4.653E =2 5.037E =5 0.000E O
6.0 2.429E -2 4.162E =5 0.000E O
7.0 1.257%E =2 3.391E -5 0.000E ©
8.0 6.017E =3 2.701E =5 0.000E O
9.0 2.919€E =3 2.140E =5 0.000E O
10.0 1.303E -3 1.647E =5 0.000E O©
11.0 3.769E -4 1.256E =5 0.000E O
12.0 B.504E =5 9.259E =6 0.000E O
13.0 2.120E =5 6.747E =6 0.000E O
14.0 1.044E -5 5S.169E =6 0.000E O
15.0 6.996E -6 3.875E =6 0.000E 0O
16.0 5.199€ -6 2.904E -6 0.000E ©
17.0 4.033E =6 2.171E =6 0.000E O
18.0 3.189E -6 1.617E =6 0,.000E O
19.0 2.8B02E -6 1.211E =6 0.000E O
20.0 2.307E =6 9.042E =7 0.000E O
21.0 2.346E -6 6.752E =7 0.000E O
22.0 2.104E =6 5S.029E =7 0.000E O
23.0 2.025€ -6 3.809E =7 0.000E O
24.0 2.017E =6 2.827E =7 0.000E O
25.0 2.026E -6 2.116E =7 0.000E O
30.0 6.771E =7 5S.273E =8 0.000E ©
3%.0 1.324E =7 1.408E -8 0.000E O
40.0 3.425E -8 4.053E =9 0.000E O
45.0 1.011E -8 1.235E =9 0.000E O
50.0 2.170E -9 3J.767E=10 0.000E O
Figure 16. Calculated CO laser absorption coefficients for the
mid-Tatitude summer model.
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co 0
21.259E =7
1.648E =7
L LIAE =7
8.056E -8
5.514E -8
3J.743E -8
2.515E =8
1.668E -8
1.072E -8
6.999E =9
4.398E -9
2.807E -9
1.716E =9
1.063E -9
7.763E-10
5.604E-10
4.086E-10
2.993E-10
2.187E=-10
1.648E-10
1.243E-10
9.393E-11
7.093E-11
5.552E-11
4.186E-11
3.184E-11
9.454E-12
3.057E~12
1.095E=-12
4.047E-13
1.352E-13

co 0
2.589E -7
1.934E =7
1.417E =7
1.011E -7
7.182E -8
5.059E =8
3.528E -8
2.428E -8
1.628E -8
1.101E -8
7.197E =9
4.747E -9
3.010E =9
1.921E =9
1.404E -9
1.023E =9
7.387E-10
5.411E-10
3.953E-10
2.965E-10
2.225E-10
1.673E-10
1.257E-10
9.742E-11
7.308E-11
5.530E-11
1.556E~11
4.723E-12
1.565E-12
5.369E=13
1.729€=13

TOTAL

3.967E
2.308E
1.266E
6.040E
2.969E
1.330E
6.877E
3.514E
1.652E
7.862E
3.420E
9.650E
2.109E
5.103E
2.410E
1.351E
9.866E
7.503E
5.819E
5.040E
4.093E
4.105E
3.635E
3.472E
3.415E
3.390E
1.097E
2.103E
3.167E
9.239E
2.044E

TOTAL

1.368E
7.95SE
4.372E
2.091E
1.033E
4.658E
2.433E
1.260E
6.044E
2.940E
1.319E
3.894E
9.430E
2.795E
1.561E
1.087E
8.104E
6.205E
4.807E
4.013E
3.211E
3.02}E
2.607E
2.406E
2,.300E
2.237E
7.298E
1.465E
3.8131E
1.135E
2.547E
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Figure 17.

DATE

03/04/77

LASER LINE 2000.4320 ¢ S5

MODEL: MIDLATITUDE SUMMER

NALFA= 3.000, ETA= 1170

H20 0 coz2 0 03

9.414E -1 3.329E -5 0.000E
5.554E -1 2.594E =5 0.000E
3.120E =1 2.001E =5 0.000E
1.535€E -1 1.518E -5 0.000E
1. T93IE =2 1.146E -5 0.000E
3.613E =2 B.578BE =6 0.000E
1.939E =2 6.355E -6 0.000E
1.030E -2 4.646E -6 0.000E
S.08B4E =3 3.343E -6 0.000E
2.530E =) 2.403E -6 0.000E
1.163E =3 1.688E -6 0.000E
3.450E =4 1.185E =6 0.000E
8.022E =5 8.088E =7 0.000E
2.053E =5 5.505E =7 0.000E
9.859E -6 4.022E -7 0.000E
6.600E =6 2.904E -7 0.000E
4.915E =6 2.117E =7 0.000E
3.810E =6 1.552E =7 0.000E
3.010E =6 1.134E -7 0.000E
2.63]lE -6 8.413E -8 0.000E
2.156E -6 6.246E -8 0.000E
2.182E -6 4.647E -8 0.000E
1.948E =6 J.454E -8 0.000E
1.858E -6 2.620E -8 0.000E
1.842E -6 1.945E -8 0.000E
1.842E -6 1.456E -8 0.000E
$.907E =7 3.693E -9 0.000E
1.108E =7 1.003E -9 0.000E
2.738E -8 2.918E-10 0.000E
7.776E =9 8.891E-11 0.000E
1.640E -9 2.699E-11 0.000E
DATE 03/04/77

LASER LINE 2004.1716 6 5

MODEL: MIDLATITUDE SUMMER

NALFA= 3.000, ETA= 1.770

H20 0 co2 0 03

6.319E -1 5.098E -4 0.000E
3.810E -1 4.257E -4 0.000E
2.152E =1 3.512E -4 0.000E
1.047E -1 2.849E -4 0.000E
5.242E =2 2.295E -4 0.000E
2.388E =2 1.832E -4 0.000E
1.256E =2 1.445E -4 0.000E
6.539E =3 1.124E -4 0.000E
3.081E =3 8.569E =5 0.000E
1.491E -3 6.508E =5 0.000E
6.485E -4 4.814E -5 0.000E
1.855< =4 3.545E =5 0.000E
4.036E =5 2.530E =5 0.000E
9.864E -6 1.795E =5 0.000E
5.528E =6 1.369E =5 0.000E
4.322E -6 1.033E =5 0.000E
3.731E =6 7.879E =6 0.000E
3.437E =6 6.061lE =6 0.000E
3.269E -6 4.674E -6 0.000E
3.620E =6 3.708E =6 0.000E
3J.788E -6 2.981lE =6 0.000E
4.909E -6 2.436E -6 0.000E
5.621lE =6 2.024E -6 0.000E
7.169E -6 1.757E =6 0.000E
9.078E =6 1.511E =6 0.000E
1.147E =5 1.326E =6 0.000E
1.347E =5 9.084E =7 0.000E
7.958E -6 6.775E =7 0.000E
5.786E =6 $.030E =7 0.000E
4.176E -6 3J.S514E =7 0.000E
1.741E -6 2.165E =7 0.000E

OO0 0000000000000 O0OO0CO0OO0O0C0OOCOCOO0O0CO

DO 0000000000000 O0O0O00O0O0O0O00O00O0O0OC

co 0
7.431E =7
5.625E =1
4.188E -7
3.046E -7
2.206E =7
1.584E =7
1.125E =12
7.886E -8
S.400E -8
3.718E -8
2.481E -§
1.665E -8
1.077E -8
6.985E -9
5.106E -9
3J.686E -9
2.680E -9
1.969E -9
1.458E -9
1.076E -9
8.052E-10
6.038E-10
4.525E-10
3.487E~10
2.608E-10
1.968E-10
5.383E-11
1.583E-11
5.044E-12
1.668E~12
5.273E~-13

co 0
1.075E =5
8.432E -6
6.498E -6
4.890E -6
3.654E -6
2.701E -6
1.973E =6
1.419E =6
9.986E -7
7.039E =7
4.820E -7
3.307g -7
2+Y93E =7
1.454E -7
1.065E =7
7.705E -8
S.624E -8
4.123E -8
3.014E -8
2.249E -8
1.678E -8
14255E =8
9,372 =9
7.178E =9
S«dS3E =9
4.027c =9
1.068E =9
3J.041E-10
9.342E-11
2.990E~11
9.301E~12

TOTAL

9.414E -1
S.5SS5E =1
3.120E =1
1.53SE ~1
7.794E =2
3.014E -2
1.940E -2
1.031E -2
S.087E =3
2.533E =3
1.165E -3
J.462E -4
8.104E =5
2.109E =5
1.027E =5
6.894F -6
5.129E ~6
3.967E -6
3.125E =6
2.717E =6
2.219E =6
2.229E -6
1.983E -6
1.885E -6
1.862E -6
1.856E -6
5.944E -7
1.118E =7
2.768E -8
7.866E -9
1.668E -9
TOTAL

6.325E -1
3.814E -1
2:155E =1
1.050E =1
5.265E -2
2.407E =2
1.271E =2
6.652E -3
3.168E -3
1:597E =3
6.971E -4
2:.213E =4
6.587E =5
2.796E =5
1.932E =5
1.473E =5
1.167E =5
9.540E -6
7.973E =6
7.351E =6
6.786E -6
7.358E -6
1.654E =6
8.933E =6
1.059E =5
1.280E =5
1.438E =5
B.636E =6
6.289E -6
4.527E -6
1.957E -6

Calculated CO laser absorption coefficients
mid-latitude summer model.
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DATE 03/04/77

E LASER LINE 2007.8765 & % 1
MODEL: MIDLATITUDE SUMMER

NALFA= 3.000, ETA= 1.770

ALT. H20 0 co2 0 03 0 co C TOTAL
0.0 1.794E 1 5.621E =5 0.000E O 2.361E -4 1.794E 1
1.0 1.049E 1 4.485E =5 0.000E O 2.245E -4 1.049E 1
2.0 S.720E O 3.551E =5 0.000E O 2.106E -4 5.720E 0
3.0 2.677E 0 2.772E =5 0.000E O 1.945E -4 2.677E 0
4.0 1.281E 0 2.152E -5 0.000E O 1.785E -4 1.281E O
5.0 S.564E -1 1.657E =5 0.000E O 1.627E -4 5.566E -1
6.0 2.789E -1 1.263E -5 0.000E O 1.471E -4 2.791E =1
7.0 1.379e -1 9.495E -6 0.000E O 1.317E -4 1.380E -1
8.0 6.218E -2 7.056E =6 0.000E O 1.148E -4 6.230E =2
9.0 2.850E -2 5.224E -6 0.000E O 1.001E -4 2.860E =2
10.0 1.182E -2 3.803E -6 0.000E O 8.450E -5 1.191E =2
11.0 3.191E =3 2.759E -6 0.000E O 7.107E =5 3.265E -3
12.0 6.593E -4 1.963E -6 0.000E O 5.729E =5 7.186E -4
13.0 1.514E -4 1.389E =6 0.000E O 4.577E =5 1.985E -4
14.0 7.453E =5 1.016E =6 0.000E O 4.069E -5 1.162E -4
15.0 4.011E -5 7.343E =7 0.000E O 3.492E -5 7<.57271E =5
16.0 2.892E -5 5.357E =7 0.000E O 2.942E -5 5.889E -5
17.0 2.171E =5 3.927E =7 0.000E O 2.432E -5 4.643E -5
18.0 1.660E -5 2.870E -7 0.000E O 1.967E =5 3.656E -5
19.0 1.430E -5 2.117E =7 0.000E O 1.594E -5 3.045E =5
20.0 1.154E -5 1.562E =7 0.000E O 1.271E =5 2.440E -5
21.0 1.150E =5 1.155E =7 0.000E O 1.001E =5 2.163E -5
22.0 1.011E -5 8.538E -8 0.000E O 7.790E =6 1.799E =5
23.0 9.667E -6 6.402E -8 0.000E O 6.154E -6 1.588E =5
24.0 9.427E -6 4.725E -8 0.000E O 4.703E -6 1.418E -5
25.0 9.278E -6 3.519E -8 0.000E 0 3.603E -6 1.292E -5
30.0 2.966E -6 8.490E -9 0.000E O 9.963E -7 3.971c -6
5.0 5.571E =7 2.296E -9 0.000E 0 2.860E -7 8.453E =7
40.0 1.398E -7 6.181E-10 0.000E O 8.795E -8 2.284E -7
45.0 3.943E -8 1.840E-10 0.000E O 2.828E -8 6.789E -8
s0.0 7.736E -9 5.543E-11 0.000E O 8.957E -9 1.675E -8

Figure 17. Calculated CO laser absorption coefficients for the
mid-latitude summer model.
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DATE 03/04/77

LASER LINE 1978.5853 5 4
MODEL: MIDLATITUDE SUMMER

NALFA= 3.000, ETA= 1.770

=
w

ALT. H20 Q co2 0 o3 0 co g TOTAL
0.0 4.146E -] S.711E -4 0.000E © 2.048E -8 4.152E -1
1.0 2.422E -1 4.495E -4 0.000E O 1.509E -8 2.426E -1
2.0 1.343E -1 3.458E -4 0.000E ©O 1.085F -8 1.346E -1
3.0 6.498E -2 2.585E -4 0.000E O 7.555E -9 6.523E -2
4.0 3.242E -2 1.912E =4 0.000E O S.223E =9 3.261lE -2
i 5.0 1.475E =2 1.395E =4 0.000E O 3.571E -9 1.489E -2
6.0 7.764E =3 1.003E -4 0.000E O 2.409E -9 7.864E -3
7.0 4.040E =3 7.084E -5 0.000E O 1.599E -9 4.111E -3
8.0 1.943E -3 4.853E -5 0.000E O 1.023E -9 1.992E -3
9.0 9.451E -4 3.335E -5 0.000E O §.623E-10 9.784E -4
10.0 4.223E -4 2.207E -5 0.000E O 4.095E-10 €.443E -4
11.0 1.22)E =4¢ 1.466E -5 0.000E O 2.562E-10 1.J68E -4
12.0 2.781E =-5% 9.322E -6 0.000E O 1.520E-10 3.683E -5
13.0 6.844E -6 5S.945E -6 0.000E O 9.117E-11 1.279E -5
14.0 3.369E -6 4.363E =6 0.000E O 6.661lE-11 7.733E =6
15.0 2.259E =6 3.161E -6 0.000E O 4.809E-11 5.420E -6
16.0 1.684E -6 2.310E -6 0.000E 0 3.506E-11 3.994E -€
17.0 1.306E -6 1.696E -6 0.000E O 2.568E-11 3.002E -6
18.0 1.033E -6 1.241E -6 0.000E O 1.876E-11 2.274E -6
19.0 9.088E -7 9.327E =7 0.000E O 1.422E-11 1.842E -6
20.0 7.490E =7 7.011E =7 0.000E O 1.079E=-11 1.450E -6
21.0 7.624E =7 5.281lE =7 0.000E O 8.197g-12 1.290E -6
22.0 6.845E -7 3.973E -7 0.000E 0 6.222E-12 1.082E -6
23.0 6.600E -7 3.084E =7 0.000E 0 4.920E-12 9.684E =7
24.0 6.579E =17 2.316E =7 0.000E O 3.727g-12 8.895E -7
25.0 6.613E -7 1.754E -7 0.000E 0 2.848E-12 8.367E =7
30.0 2.226E =7 4.948E -8 0.000E 0 $.777E-13 2.721E -7
35.0 4.381E -8 1.495€E -8 0.000E 0 2.906E-13 5.876E -8
40.0 1.139E -8 4.875E -9 0.000E 0 1.050E-13 1.627E -8
45.0 3.374E -9 1.633E -9 0.000E 0 3.848E-14 5.008E -9
50.0 7.262E-10 5.183E-10 0.000E © 1.275E-14 1.245E -9
DATE 03/04/77
LASUR LINE 1982.7649 % 4 14
MODEL: MIDLATITUDE SU!MER
NALFA= 3.000, ETA= Y7370
ALT. H20 0 CO2 0 03 0 co 0 TOTAL
0.0 8.1 20E =t 4.161E ~5 0.000E © 6.150E -8 B.120E -1
1.0 4.919E =1 3.350E =~5S 0.000E 0 4.449C -8 4.919E -1
2:0 2.826% =1 2.632E ~5S 0.000C 0 3.129E -8 2.826L -1
3.0 1.415€E =1 2.001E ~5 0.000E 0 2.124E -8 1.415C -1
4.0 7.287E =2 1.508E ~5 0.000% 0 1.434E -8 7.288E -2
5.0 JLA416E =2 1.122E ~5 0.000E 0 9.586E -9 3.417E =2
6.0 1.846C ~2 8.224E ~6 0.000E O 6.336E =9 1.847E =2
7.0 9.833E =3 5.909E ~6 0.000E O 4.1288 -9 9.839E -3
8.0 4.798E ~3 4.031E ~6 0.000E 0 2.593E -9 4.802E -3
9.0 2.361E =3 2.775E =6 0.000E 0 1.655E =9 2.364E =3
10.0 1.057E ~3 1.793E -6 0.000E € 1.011E =9 1.058E =3
11.0 3J.050E ~4 1.167E ~6 0.000E 0 6.275E-10 3.062E -4
12.0 6.779E ~5 7.065E =17 0.000L 0O 3.701E=10 o.849E =5
13.0 1.6591 -5 4.307E =7 0.000E 0 2.215E-10 1 TO2E &%
14.0 7.982E ~6 3.330E -7 0.000E 0 1.618E=-10 8.315E =6
1%.0 S.363F =6 2.520E =7 0.000E 0 l1.168C-10 5.615%E =6
16.0 3J.9H2E =6 1.905€ =7 0.000E 0 8.518F-11 4.173E =6
17.0 1.067E ~6 1.444E -7 0.000E © 6.239E-11 3J.211E =6
18.0 2.401E =6 1.078E =7 0.000C 0 4.558E-11 2.509E -6
19.0 2.097E =6 8.387F -8 0.000F 0 3.457FE=11 2.181E -6
20.0 1.714E =6 6.501lE =8 0.000C 0 2.622E=-11 1.779E =6
21.0 1.728E =6 S.033E -8 0.000E 0 1.993E-11 1.778C =6
22.0 1.536E =6 J.884E -8 0.000E 0 1.513E=11 1.575E =6
23.0 1.473C -6 3.146E -8 0.000E 0 1.198E-11 1.504E -6
24.0 1.452E =6 2.415E -8 0.000E 0 9.080E=12 1.476E =6
230 1.444C -6 1.868BE -8 0.000C 0 6.943E-12 1.463C -6
30.0 4.706E =7 6.363C =9 0.000E 0 2.163E=12 4.769E =7
35.0 9.015E =8 2.329E -9 0.000E O 7.312€-13 9.248L -8
40.0 2.301E -8 9.385E~10 0.000E 0 2.735€E=13 2.395E -8
45.0 6.681E =9 3J.770E~10 0.000E 0 1.044E-13 7.058L =9
50.0 1.393E -9 1.304E~10 0.000E O 1.542E-14 1.524E -9
Figure 18. Calculated CO laser absorption coefficients for the
mid-latitude summer model.
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Figure 18.

T OATE  0)/04/M
LASUER LINE 1986.9114¢ L
MODEL: MIDLATITUDE SUMMER
NALFA= 1.000, ETA= 1.770
H20 0 co2 0 03
2.8900 0 1.652E -4 0.000E
1.678E 0 1.416E -4 0.000E
9.229E =1 1.198E -4 0.000E
4.419E =1 9.970E =5 0.000E
2.181E =1 8.265E =5 0.000E
9.806L =2 6.796E =5 0.000E
5.095F =2 5.521E =5 0.000E
2.615F =2 4.412€ =5 0.000E
1.2371 =2 3.4298 -5 0.000%
5.922E =13 2.650E =5 0.000E
2.596F =3 1.977€ =5 0.000E
7.373F -4 1.464E -5 0.000F
1.626E =4 1.042E =5 0.000E
3.969E =5 7.347E -6 0.000E
1.954C -5 5.597E =6 0.000E
1.310E =5 4.176E ~6 0.000E
9.369E =6 3.117% -6 0.0002
7.181E =6 2.324E -6 0.000E
5.6645 =6 1.727E =6 0.000E
41.988E -6 1.297E =6 0.00CE
4.117E =6 9.713E =7 0.000C
4.198E =6 7.278E -7 0.000E
3.776€ =6 5.442E -7 0.000C
3.664E -6 4.155E ~17 0.000E
3.660E =6 3.096C -7 0.000E
3.687E =6 2.326E =7 0.000E
1.282E =6 6.023C -8 0.000E
2.614E =7 1.667E =8 0.000E
7.068E =8 4.961E =9 0.000E
2.161F -8 1.5435 =9 0.000E
4.717E =9 4.732F-10 0.000E
DATE  03/04/77
LASER LINE 1991.0249 v A
MODEL: MIDLATITUDE SUMMER
NALFA=  3.000, ETA= 1.770
H20 0 co2 o 03
1.375e 1 1.227€ =5 0.000E
8.031E 0 9.253E -6 0.000E
4.451E 0 6.852E -6 0.000E
2.151E 0 4.946E -6 0.000E
1.072E 0 3.551E -6 0.000EC
4.864E -1 2.528E =6 0.000E
2.551E =1 1.780F =6 0.000F
1.322F =1 1.236E =6 0.000E
6.317E -2 8.379 =7 0.000E
3.051E =2 5.721E =7 0.000E
1.350E =2 3.78SE =7 0.000E
2.312F =) 2.524E =7 0.000E
S.004E =4 1.624E =7 0.000E
1.195E -4 1.051E =7 0.000E
5.720E -5 7.681E =8 0.000E
3.725E =5 5.546E -8 0.000E
2.701E =5 4.043E -8 0.000E
2.040E =5 2.962E -8 0.000E
1.571E =5 2.164E -8 0.000E
1.349E =5 1.620E -8 0.000E
1.085E =5 1.212E -8 0.000E
1.079€ =5 9.095E -9 0.000E
9.469E =6 6.818E =9 0.000E
8.950E =6 5.260E -9 0.000E
8.722E =6 3.937E =9 0.000E
8.579E -6 2.973E -9 0.000C
2.633E -6 8.208E-10 0.000E
4.784E =17 2.449E-10 0.000C
1.164E =7 7.962E-11 0.000E
3.251€E -8 2.685E=11 0.000L
6.595E =9 8.571E=12 0.000E

-
-

[
N

CODO0OO0O0O0O0O0OCODCOO0O0OO0O0O0ODDO0O00COOCODDO0OOO0O0C0OO0OO0

cocooo

<

0000000000000 OO0OO0OO0OODDOQO OO

2
2
1
I
7
S
3
2

B e R ™

i allad TS BRIV S SR )

Co 0
1.051F =7
7.759€ =8
5.599E =8
3J.918E -3
2.726E =8
1.878E -8
1.279E -8
8.575E -9
5.567E =9
J.655E =9
2.302E -9
1.467E =9
8.905E-10
5.459E-10
3.989E-10
2.880E-10
2.099E-10
1.538E-10
1.123E-10
8.486E-11
6.411E-11
4.853E-11
3.671C~-11
2.882E-11
2.176E-11
1.657E-11
4.949E-12
1.592E-12
5.600E-13
2.015E=-13
6.632E-14

co 0
+T93E =7
.087E =7
«529E =7
.089E =7
+T1S5E =8
.411E -8
. 7491 -3
.558E -8
69410 =N
<131 -8
L2681, -9
.709E =9
«91SE =9
LR1BE =9
3281 =9
.S¥6E=-10
.989E=-10
J119E=-10
.740E-10
.Bl17E=10
.122€-10
.602E=-10
.209E=-10
.d436£=-11
.104E-11
.395E=-11
.567E=11
.B87E-12
.658E-12
.763E-13
.863r-13

TOTAL
2.890€
1.678E
9.230F
4.420E
2.182E
9.813E
5.100E
2.620E
1.240E
5.949E
2.616E
7.519E
1.730E
4.704E
2.514E
1.727E
1.249E
9.505E
7.391E
6.285E
5.089E
4.926E
4.320€
4.079€
3.970€
3.920E
1.342E
2.781E
7.564E
2.315E
5.190E

TOTAL
1.375€E
8.031E
4.451E
2.15YE
1.072E
4.864F
CHER TS
+322E
+317E
.051€C
« ISOE
«312E
.006E
196t
. 728E
.731E
.705E
L044F
513k
.350E
.087E
.080&
.476E
.956E
.726E
.582E
.634E
.187E
.165E
«253E
6.604E

BT D DO RN W T WS

0

0
-1
-1
-1
-2
-2
-2
-2
-3
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-4
-4
-5
-5
-5
-5
-6
-6
-6
-6
-6
-6
-6
-6
-6
-6
-7
-8
-8
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Calculated CO laser absorption coefficients for the
mid-latitude summer model.
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DATFE 03/04/77

LASNR LINL 1999.19%21 5 410
MODEL: MIDMLATITUDE SU'IMER

NALFA= 3.000, FETa= 1.770

ALT. 120 0 co2 0 03 0 Co 0 TOTAL
0.0 1.432Fr 1 2.049F =4 0.000E O 1.024L -4 l1.43210 1
1.0 H.573E 0 1.655E -4 0.000C 0 9.362E =5 B./523E 0
2.0 4.897E 0 1.312E =4 0.000E O 8.372E =5 4.897E 0
3.0 2.459E 0 1.016E -4 0.000E O 7.295E =S 2.459E O
4.0 1.275%E O 7.783E =5 0.000E O <2 TIE =5 1.275E ©
5.0 6.033L ~1 5.887E =5 0.000E 0 5.309E =5 6.0340 -1
6.0 3J.305E «1 4.389E =5 o.oo0c O 4.409E =5 3.306E -1
i) 1.793E ~1 3.218E =5 0.000E © J.S81E =5 1.793E -1
8.0 9.062E ~2 2.308E -5 0.000z O 2. 795E =5 9.067E =2
9.0 4.604E -2 1.652E =5 0.000E O 2.166E =5 4.608E -2
10.0 2.168E =2 1.150E =5 0.000E O 1.601E -5 23 TLE =2
1.0 6.566E =3 7.993E -6 0.000E O 1.174E =5 6.586E -3
12.0 1.564E -3 5.375E =6 0.000E O 8.1588 -4 1.577E =3
13.0 4.085E ~4 3.606E -6 0.000E O 5.619K =6 4.177E -4
14.0 2.010E -4 2.644E =6 0.000E O 4.415E -¢ 2.080E -4
15.0 1.347E -4 1.914E =6 0.000E O 3.345K -6 1.400E -4
16.0 7.184E -5 1.398E =6 0.000E 0O 2.527E =6 7.576E =5
17.0 5.388E -5 1.026% =6 0.000E O 1.901E -6 S.680E -5
18.0 4.117E -5 7.501€E =7 0.0002 O 1.417E -6 4.334E -5
19.0 3.468E -5 S.588E =7 0.000E O 1.077E -¢ 3.631E -5
20.0 2.737E =5 4.163E =7 0.000E O 8.1638 -7 2.861E -5
21.0 2.670E =5 3.108E =7 0.000E O 6.179€ -7 2.763E =5
22.0 2.296FE =5 2.318E =7 0.000EC O 4.664E -7 2.366E =5
23.0 2.105E -5 1.770E =7 0.000E O 3.618E =7 2.15S9E =5
24.0 2.011E -5 1.317E =7 0.000E © 2.718E =7 2.051E -5
25.0 1:939E =5 9.895E -8 0.000E 0 2.058E -7 1.970E -5
30.0 5.112€ =6 2.579E -8 0.000C O 5.704E -3 5.195E -6
35.0 7.937E =7 7.192E =9 0.000E © 1.68%E -8 8.177E =7
40.0 1.631FE =7 2.151E -9 0.000E O S.3608 -9 1.706E =7
45.0 3.909E -8 6.703E-10 0.000E O 1.75dE -9 4.152E -8
50.0 7.154E =9 2.056E=10 0.000E © 5.5258-10 7.913E -9
DATE 03/04/77
LASER LINE 1995.1052 S 4 11
MODEL: MIDLATITUDE SUMMER
NALFA= 3.000, ETA= Loz
ALT. H20 0 co2 0 03 0 co 0 TOTAL
0.0 2:13¥28 © 8.379E -5 0.000E O 1.638E -6 2.112E 0
1.0 1.230E O 6:922E =5 0.000E © 1.240C -6 1.231E 0
2.0 6.798L -1 S.608E =S 0.000E 0O 9.218E =7 6.799c -1
3.0 3.27SE =1 4.444E ~5 0.000E O 6.684F -7 3.275F =1
4.0 1.627€ =1 J.S1LLE =S 0.000¢ 0 4.817c =7 1.627E =1
5.0 T<373E: =2 2.761E =5 0.000¢ 0 3.437¢ =7 FT.3T6E =2
6.0 J.B863E =2 2.160E =5 0.000E O 2:4238L -1 386SE =2
730 2.002r =2 1.681F =5 0.000: O 1.683C =7 2.003E =2
B.0 9.574F =} 1.289E =5 0.000L 0 1137E =7 91,591 E =3
9.0 4.635L =3 1.000L =S 0.000L 0 7.730C -3 4.0450 =3
10.0 2.058L =3 7.612E =6 0.000L 0 5.0711 -# 2.066E =)
11.0 5.9171 -4 5.8640 =6 0.0001 0 3.3461 =% 5.9l =4
12.0 1.3230 -4 4.408E -4 0.000t 0 2.116E -8 1.367E =3
13.0 3. 2675 =5 3.J4SE =0 0.000L 0 1.344¢K -8 J.e03k =5
14.0 1.608BE =5 2.854E -6 0o.000L © 9,427 =0 1.8941 =5
15.0 1.078E =5 2.428E =6 0.000E O 7./095E =9 I J22LE =S
16.0 H.037E =6 2.072EF =6 0.000E 0 5.17JC <9 1.011E =5
17.0 6.2381 =b 1.773E =6 0.000E 0 i.7900 -9 R.0141 =¢
18.0 4.935L -6 1.497E =6 0.000E 0 2.7691 -9 6.4350 =6
19.0 4.3460 -6 1.277E -6 0.000E 0 2.079c -9 5.6250 =6
20.0 3.586F =6 1.075E =6 0.000E O 1.5e18 =9 4.662F =6
2.0 1.6540 =6 H.916E =7 0.000E 0O 1. LISE =9 4.547E =6
22.0 3.285E =6 7.281E <) 0.000E O 4.836F=10 4.014L =»n
23.0 I+ X ISE =6 6.017E =7 0.000E O 6.856E=-10 31.7771 =6
24.0 J.168E =4 4.7741 = 0.000r 0 5.146E=10 J.646F =6
25.0 3J.188E =6 Yo VEIE =) 0.000E O 1.8960L=10 1.566E =6
Jo.o 1.084F =6 1.161F =7 0.000E O 1.098E-10 1.200L =
35.0 2IS1IE =7 31,.520E =8 0.000E O S« 31 VES] ] 2.504F =7
40.0 5.640E =5 1.134E =8 0.000E 0 1.084E~] 6.7751 =8
45.0 1.680F =8 1.8120 =9 0.000E O o442 2.002E =8
50.0 1.6 24F =9 1.253E =9 0.000E 0 1159012 A RTRE =9

Figure 19. Calculated CO laser absorption coefficients for the
mid-latitude summer model.
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DATE 03/04/7?

LASER LINE 2003.165% S 4 9
MODEL: MIDLATITUDE SUMMER

NALFA= 3.000, ETA= 1.770

ALT. H20 0 co2 0 03 0 co 0 TOTAL
0.0 4.920E -1 4.225E -5 0.000E © 5S.129E =6 4.921F -1
1.0 2.850E =1 3.3S6E =5 0.000E 0 3.870€ -6 2.850E =1
2.0 1.558E =1 2.638E =5 0.000E O 2.867E -6 1.558E =1
3.0 7.400E =2 2.038E =5 0.000E 0 2.073E -6 7.402E =2
4.0 3.622E -2 1.568E =5 0.000E 0 1.491E =6 3.624E =2
5.0 1.618E -2 1.195E =5 0.000E 0 1.064E =6 1.619E =2
6.0 8.363E -3 9.018E -6 0.000E 0 7.517€ =7 8.372E -3
7.0 4.279E =3 6.709E -6 0.000E 0 5.240E =7 4.286E -3
8.0 2.021E -3 4.886E -6 0.000E 0 3.566E =7 2.026E =3
9.0 9.683E -4 3.556E =6 0.000E 0 2.444E =7 9.721E =4
0.0 4.259E -4 2.514E -6 0.000E 0 1.623E =7 4.286E -4
11.0 1.217E -4 1.776E -6 0.000E O 1.085E =7 1.235E =4
12.0 2.706E -5 1.213E -6 0.000E 0 6.995E -8 2.835E =5
13.0 6.668E -6 8.272E -7 0.000E 0 4.528E =8 7.541E =6
14.0 3.283E -6 6.131E =7 0.000E O 3.310E -8 3.929E -6
15.0 2.201E -6 4.481E -7 0.000E 0 2.390E -8 2.673E ~6
16.0 1.636E =6 3.298E -7 0.000C © 1.7438 -8 1.983E =6
17.0 1.25SE =6 2.433E -7 0.000z 0 1.277E -8 1.511E -6
18.0 9.920E -7 1.791E =7 0.000= 0 9.327E -9 1.180E =6
19.0 8.722E =7 1.340E =7 0.000E O 6.980E =9 1.013E -6
20.0 7.188E =7 1.002E =7 0.000E O 5.225E =9 8.242E =7
21.0 7.316E =7 7.499E -8 0.000E 0 3.920E =9 8.105E =7
22.0 6.568E -7 5.608E -8 0.000E © 2.939E -9 7.158E =7
23.0 6.339E =7 4.295E -8 0.0002 0 2.2678 =9 6.791E =7
24.0 6.319E =7 3.205E -8 0.000E 0 1.696C -9 6.656E =7
25.0 6.352F -7 2.413€ -8 0.000Z 9 1.281E =9 6.606C =7
30.0 2.150F =7 6.436E =9 0.000C 0 3.523E-10 2.218E =7
35.0 4.261E -8 1.860% =9 0.000E 0 1.045C=-10 4.458L -3
40.0 1.120€ =3 5.877E=10 0.000E 0 3 3T0E=%1 1.182c =2
45.0 3.348E -9 1.9428=10 0.000E 0 1.129e-11 3.5538 =4
50.0 7.199E-10 6.147E=11 0.000E 0 3.596E~-12 7.850E=10
DATF 03704777
LASER LINE 2007.1452 S 4 8
MODEL: MIDLATITUDE SUMMER
NALFA= 3.000, ETA= 1770
ALT. H20 0 co2 0 03 0 co 0 TOTAL
0.0 1.639E 0 1.864E =3 0.000E 0 1.851E =6 1.641E O
1.0 9.376E =1 1.718E =3 0.000E O 1.407E =6 9.394E -1
2.0 5.0 7F ~1 1.559E =3 0.000E O 1.055E =6 5 0T3B! =X
3.0 2.363E ~1 1.388E -3 0.000E O 7.73SE =7 2.3778 -1
4.0 1.136E ~1 1.219E =3 0.000E 0 5.649E =7 1.148E =1
S0 4.972F =2 1.053E =3 0.000F 0 4.094E =7 50710E =2
6.0 2.510E ~2 8.931E -4 0.000E Q 2.938E =7 2.600E =2
7.0 1.250E ~2 7.413E -4 0.000E 0 2.081E =7 1.324E =2
8.0 5.696F ~3 6.214E -4 0.000E O 1.444F =7 62 9TE =3
9.0 2.635E ~3 4.808E =4 0.000E O 1.007E =7 J.116E =3
10.0 1.107F «3 3.742E -4 0.000FE 0 6.824E -8 1.481¢E =3
11.0 1.025k -4 2.872F =4 0.000E 0 4.645E -8 6.897L =4
12.0 6. 152F =5 2.142E =4 0.000E O }J.0o0E =8 2 VG, -9
13.0 1.4820 =5 1.5741 =4 0.000E © 2.020E =R L. 7330 =4
14.0 7.294E =6 1.187€ =4 0.000E O 1.476€ -4 1.2601 =4
15.0 3.154E =6 8.782E =5 0.000E 0 1.065E -8 9. LI8E =5
16.0 2.447E -6 6.517C =5 0.000E O 7.768E =9 L.7630 =5
17.0 1.859E «6 4.853E =5 0.000E 0 5.690C =9 5.0390 =5
18.0 1.440E =6 3.580E =5 0.000E O 4.157E =9 3.725E =5
19.0 1.251E ~6 2.658E =5 0.000E O 3.101E =9 2.784E =5
20.0 1.019E -6 1.971E =5 0.000E O 2.313E =9 2.073E =5
21.0 1.026E =6 1.462E =5 0.000E 0 1. 730E =3 1.565E =5
22.0 9.102€E =7 1.083E =5 0.000E 0 1.293E =9 1.174E =5
23.0 8.736E =7 8.126E =6 0.000E © 9.905E=10 9.001E =6
24.0 8.607E =7 6.002E =6 0.000E 0 7.389E-10 6.864L =6
25.0 8.557E =7 4.471E =6 0.000E O 5.561E=10 5.327E =6
30.0 2.8238 =7 1.069E ~6 0.000E 0 1.484E-10 1.352E =6
35.0 5.473E =8 2.732E ~7 0.000E 0 4.258E=11 3.273E =1
40.0 1.412€ =8 7.443E -8 0.000E 0 1.323F=11 B.B57E =4
45.0 4.118E =9 2.147g =8 5.000E 0 4.289E=12 2.559E =8
50.0 8.511€=10 6.353E ~9 a.000C 0 1.343E=-12 7.206C =9

Figure 19. Calculated CO laser absorption coefficients for the
mid-latitude summer model.
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DATE 03704777

LASER LINE 2011.0910 5 4
MODEL: MIDLATITUDE SUMMER

NALFA= 1.000, ETA= 1.770

H20 0 co2 0 03

5.123E =1 6.828E =5 0.000&
2.959E -1 5.436E =5 0.000E
1.614E =1 4.313E =5 0.000E
7.645F =2 3.390E =5 0.000E
3.7290 =2 2.658E =5 0.000E
1.656E =2 2.071E =5 0.000C
8.5000 =) 1.601E =5 0.000E
4.308L -3 1.224F =5 0.000L
2.006F =3 9.312E =6 0.000F
9.471L =4 7.041E =6 0.000L
4.08lE -4 5.266% =6 0.000E
1.141€ =4 3.913€E -6 0.000E
2.431E -5 2.867F =6 o.oo00C
5.767E =6 2.082F =6 0.000E
2.829E -6 1.521E =6 0.000E
1.890E -6 1.098E =6 0.000E
1.405E =6 8.006E =7 0.000E
1.087FE -6 5.864F =7 0.000%
8.571E =7 4.284E -7 0.000E
7.562E =7 3.145E =7 0.000E
6.253E =7 2.309E =7 0.000C
6.386E -7 1.699E =7 0.000E
S.752E =7 1.250E =7 0.000E
5.598E =7 9.281E -8 0.000E
5.598E =7 6.817E -8 0.000E
5.646E =7 5.052E =8 0.000E
1.984E -7 1.161E -8 0.000E
4.080E -8 2.859E -9 0.000E
1.114E -8 7.501E-10 0.000Z
3.432E -9 2.099E-10 0.000L
7.502E-10 6.127E-11 0.000E
DATE 03/04/77

LASER LINE 2015.0029 5 4

MODEL: MIDLATITUDE SUMMER

NALFA= 3.000, ETA= 1.770

H20 0 co2 0 03

1.977E 0 1.635E =3 0.000F
1.141E O 1.415E =3 0.000E
6.228E =1 1.213E =3 0.000E
2.953E -1 1.025E =3 0.000C
1.442F =1 8.572E =4 0.000E
6.418E =2 7.080E =4 0.000E
3.298E -2 5.769E -4 0.000F
1.6 74E =2 4.628rn -4 0.000E
7.804E =3 3.687E -4 0.000E
3.687E =3 2.900E =4 0.000E
1.589E =3 2.257E -4 0.000E
4.444E -4 1.735E =4 0.000E
9.596E =5 1.318E =4 0.000E
2.295E =5 9.871E =5 0.000E
1.124E =5 7.263E =5 0.000E
7.531E =6 S.271E =5 0.000E
5.604E =6 3.858E =5 0.000E
4.348E =6 2.835E =5 0.000E
3.439E =6 2.076E =5 0.000F
3.044E =6 1.520E =5 0.000E
2.525E =6 1.113E =5 0.000E
2.586E =6 8.165E =6 0.000E
2.337C =6 5.986E =6 0.000E
2.282E -6 4.414E =6 0.000F
2.288E -6 3.231E =6 0.000E
2.314E =6 2.386E =6 0.000E
8.245E = 5.295E =7 0.000E
1.714E = 1.255E =7 0.000E
4.714E -8 3.157E =8 0.000E
1.460E =8 8.511E =9 0.000E
3.205E =9 2.440€ =9 0.000E

Calculated CO laser absorption coefficients for the
mid-latitude summer model.
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COO00O0C 000000000 OCDO0ODDDO000O0DO0OO0C OO

000D DODCOOOCO0OO0OO0O0O0COO0DO0OO0O0O0O0OD2D0O0COO0OO0OOC

co L]
1.3808 -6
1.0818 -6
7.890E -7
5.804L =7
4.253E =7
3.094L =7
2.231E =7
1.588cE -7
1.110C =17
7.791E -8
5+331E =8
3.601C -8
2.440L -8
1.6290 =8
1.190E -8
4.590C -9
6.263E =9
4.587E -9
3.351E =9
2.495€ -9
1.858E -9
1.387E -9
1.034E -9
7.897E-10
5.831E=10
4.418E-10
1.160E-10
3.281E-1!
1.008E-11
3.231E-12
1.008E-12

co 0
1.692E -6
1.283E =6
9.590C =7
7.016E =7
S.116E =7
J.705E =7
2.661E -7
1.889L =7
1.3178 «?
9.,234E -4
6.320E -4
4.348E ~%
2.909c =3
1.952€ -8
1.426E -8
1.029E =8
7.506E =9
5.498E -9
4.017E =9
2.987E =9
2.221E =9
1.657E =9
1.235€ =9
9.416E«10
7.007E=10
5.261E-10
1.37%6E=10
3.890E=11
1.198E=11
3.877E-]2
1.21%E%12

TOTAL

5.124E -1
2.959E -1
1.615E -1
7.648E =2
3. 73LE: =2
1.658F =2
8.51ek =3
4.320E =3
2.015E =3
9.543L -4
4.134E -4
1.181E -4
2.720E =5
7.865E =6
4.362E =6
2.997E -6
252L1E =6
1.678L =6
1.289E -6
1.073E =&
8.580E =7
8.,099E =7
ToOX2E: =7
6.534E =7
e.286k -7
6. 1956E =72
2TOYE =7
4.370E -8B
1.190E -&
3.645C =9
é.125E-10
TOTAL

1.978E 0
¥ s 143E. 0
6.240E -1
2.963E =1
1:451F =1
6.4890C =2
3.356E =2
1.2206 =2
8173k =3
J.978E =3
¥ 81SE =3
6.180E -4
2.278E -4
1.217E =4
8.388E =5
6+ 025E =5
4.419E =5
3.27LE =5
2.420E =5
1.824E =5
1.365E =5
1+075E =5
8.324F -0
6.697L =6
5:520E =6
4. 701E =6
1.354E =60
2.970E =?
7.R73E =HK
2+311E =8
5.646FE =9




B e —

>

UN."OO@*"U“WNFO:

. e s s .
CoOCoO0OCOoODOoCOoOO0 OO0

-
5 5 o 4w s

NN N b e b
N-O WD N oW
AT B e
ocoocoocooocooo

23.0

»

WND‘OOQ\IOWQUNHOS
. .

. e &
CO0O0OODOO OO0 OoOO0OQCOO0O O

e e et e
o
i e

16.0
17.0
18.0
19.0
20.0
21.0
22.0
23.0
24.0
25.0
30.0
35.0
40.0
45.0
50.0

Figure 20.

DATE
LASER L
MODEL:
NALFA=

H20
1.943E
1.126E
6.147E
2.919%¢e
1.427€

6. 349€E

3.261E

1.653E
7.689E

3. 624E

1.556E

4.334E
9.311E
2,.216E
1.027E
5.405E
3.90S5E
2.936E
2.251€
1.932E
1.553E
1.543E
13528
1.282¢
1.247E
1.224€
3.777€
6.868E
1.668E
4.607E
9.088E

DATE
LASER L
MODEL:
NALFA=

H20
4.063E
2.288E
1.210E
5.9513E
2.583E
1.100E
5.400E
2.611E
1.147€E
5.140E
2.07SE
5.472E
1.100E
2.468E
1.215E
5.873E
4.271E
3.234€
2.497E
2.177€
1.779€
1.796€
1.598E
1.551€E
1.532E
1.527e
5.252E
1.060E
2.859E
8.620EF
1.789E

03/04/77

INE 2018.8807 S 4
MIDLATITUDE SUMMER
3.000, ETA= Y. F70
0 co2 0 03
1 1.443F -4 0.000E
1 1.124E -4 0.000E
(] 8.702E =5 0.000E
g 6.675E -5 0.000E
(1] 5.138E -5 0.000E
=1 3. 956E =5 0.000E
=1 3.041E =5 1. 000E
=] 2.327E =5 0.C00E
=2 1.78SE =5 0.000E
-2 1.367E -5 0.000E
=2 10456 -5 0.000E
=3 7:953E =6 0.000E
-4 6.021E =6 245
-4 4.516E -6 0.
-4 J.299E =6 0.
=5 2.382E -6 0.
o) 1.737E =6 0.
=5 1.272E ~6 0
=5 9.,293E =7 Q.
-5 6.7282E =7 Q.
-5 4.9528 =7 0
-8, 3.625E =7 0
=5 2.652E =7 0
-5 1.9498 -7 0
-5 1.424E ~7 0.
-5 1.051E ~7 0
-6 2.314E -8 0
-7 5.514E =9 0
T 1.426E =9 )
~R 4.041E-10
~9 1.199E-10 D
03/04/77
INE 2022.7243 5 3
MIDLATITUOE SUMMER
3.000, ETA= 1.770
0 co2 0 03
0 5.231 E =4 0.000E
0 4+9523E -4 0.000E
0 3-933E =4 0.000E
=1 3.427E -4 0.000E
=1 3.000E =4 0.000E
L 2.634E ~4 0.000E
=3 2.316E =4 0.000E
=2 2.035E -4 0.000E
-2 1.788E -4 0.000E
«3 1.569E -4 0.000E
-3 1.367E -4 0.000E
-4 1.184E -4 0.000E
-4 1.010E -4 0.000E
-5 8.520E -5 0.000E
=5 7.262E =5 0.000E
-6 6.061E -5 0.000E
-6 4.998E =5 0.000E
-6 4.123E -5 0.000E
-6 3.300E =5 0.000E
-6 2.614E -5 0.000E
-6 2.040E -5 0.000E
-6 L5788 ~5 0.000E
-6 E+203E =5 0.000E
-6 9.206E ~6 0.000E
-6 6.915E ~6 0.000E
-6 $5,211E =6 0.000E
-7 1.256E =~6 0.000E
-7 31528 =7 0.000E
-8 8.377E ~8 0.000E
-9 2.364E ~8 0.000E
=9 6.924E -9 0.000E

(== -]

C0O0O0OCOCO0O0OCOO0O0 OO0

cooO0O00OO 0O

oo

COO00 0000000000000 TOO0OOOOO

(ofe] 0
5.161E -6
3.846E -6
2.808F -6
1.994E -¢
1.409E -6
9.872E =17
6.846E ~7
4.686FE ~7
3.127E =7
2.110E ~7
1.380E ~7
9.139E ~8
5.851E ~8
3.7R7E -8
2.767E -8
1.997E -8
1.456E -8
1.067E -8
T.7T92E =9
5.829E -9
4.363E -9
3: 2238 9
2. 454 -9
1.B95%E -9
1.419E -9
1.072E =9
2.987E-10
9.069E-11
3:031E-11
1.051E=11
3.405E~12

co 0
B8.613E -5
6.438E -5
4.691E -5
3. 305E =5
2. 308E =5
1.59)E <5
1.08lE =S
7.216E =6
4.641E ~6
3.0L5E ~6
L.871LE ~6
1.174E ~6
6.987E ~7
4.206E ~7
3.07SE =7
2.221E <7
1.620E ~7
1.187E =17
8.672E -8
6.572E -8
4.982E -8
31.78B4E -8
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Calculated CO laser absorption coefficients for the
mid-latitude summer model.
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DATE 03/04/77

LASER LINE 2026.5334 S 4 3
MODEL: MIDLATITUDE SUMMER
NALFA= 3.000, ETA= 1.770
ALT. H20 0 coz2 0 3 0
0.0 2.124E 1 2.125E =3 4.650E~10
1.0 1.388E 1 1.666E -3 3.909E~10
2.0 8.495E 0 1.263E -3 3.249E~10
3.0 4.493E 0 9.207E -4 2.719E-10
4.0 2.414E 0O 6.623E -4 2.265E~10
5.0 1.170E 0 4.691E -4 1.872E~10
6.0 6.488E -1 3.269E -4 1.553E=-10
7.0 3.529E -1 2.238E -4 1.321E-10
8.0 1.767E =1 1.483E -4 1.065E-10
9.0 8.847E -2 9.948E -5 8.922E-11
10.0 4.066E =2 6.458BE -5 6.974E-11
11.0 1.206E -2 4.268E -5 6.410E-11
12.0 2.798E -3 2.746E -5 5.067E-11
13.0 7.140E -4 1.805E =-S5 4.618E-11
14.0 3.515E -4 14323E =5 4.735E-11
15.0 2.140E -4 9.574E -6 4.226E-11
16.0 1.549E -4 6.995E -6 3.987E-11
17.0 1.166E -4 $.130E =6 3.907E-11
18.0 8.928E -5 3.752E -6 3.917E-11
19.0 7.560E =5 2.801E -6 3.944E-11
20.0 5.996E =5 2.093E -6 3.688E-11
21.0 5.872E -5 1.568E -6 3.442E-11
22.0 5.070E ~5 1.174E -6 3.028E-11
23.0 4.682E -5 9.047E -7 2.589E~-11
24.0 4.486E ~5 6.772E -7 2.136E-11
25.0 4.339E -5 S«116E =7 1.769E-11
30.0 11727 =5 1.444E -7 1.056E-11
35.0 1.876E ~6 4.534E -8 2.909E-12
49.0 J.953E ~7 1.593E -8 8.063E-13
45.0 9.627E ~8 5.794E -9 1.586E-13
50.0 1.760E ~8 1.919E -9 3.040E-14
DATE 03704777
LASER LINE 2030.3080 5 © 4 2
MODEL: MIDLATITUDE SUMMER
NALFA= 3.000, ETA= kS0
ALT. H20 0 co2 0 03 0
0.0 3.324E -1 4.266E -4 7.624E -9
1.0 1:950E <1 3.272E -4 6.429E -9
2.0 1.074E -1 2.479E -4 5.364E -9
3.0 5.107E -2 1.845E -4 4.510E -9
4.0 2.496E -2 1.371E -4 3.776E -9
5.0 1.1098 =2 1.014E -4 3.137E =9
6.0 5.685E -3 7.461E -5 2.617E =9
7.0 2.876E =3 5.445E -5 2.238E -9
8.0 1.336E -3 3.942E -5 1.817E =9
9.0 6.307E -4 2.872E =5 1.533E -9
10.0 2.724E -4 2.071E =5 1.208E -9
11.0 7.653E =5 1.502E =5 1.118E =9
12.0 1.668E =5 1.080E =5 8.918E~10
13.0 3.893E -6 7.786E =6 8.194E~10
14.0 L.900E -6 5.691lE =6 8.403E-10
15.0 1.261E -6 4.109€E -6 7.499E-10
16.0 9.304E -7 2.997E -6 7.075E-10
17.0 11528 =7 2.195E -6 6.933E~-10
18.0 5.604E -7 1.605E -6 6.951E-10
19.0 4.899 -7 1.179E =6 6.989E-10
20.0 4.014E -7 8.662E -7 6.527E-10
21.0 4.062E -7 6.382E =7 6.083E-10
22.0 3.626E =7 4.701E =7 5.344E-10
23.0 3.490E =7 3.503E =7 4.556E-10
24.0 3.459E =7 2.579E =7 3.754E-10
25.0 3.459€E -7 1.916E =7 3.105E-10
30.0 1.156E =7 4.560E -8 1.831E-10
35.0 2.279E -8 1.192E -8 4.982E-11
40.0 6.021E -9 3.428E -9 1.363E-11
45.0 1.835E -9 1.059E -9 2.651E=-12
50.0 4.050E-10 3.261E-10 5.055E~13
Figure 21.

Calculated CO laser absorption coefficients for the

mid-latitude summer model.
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co 0
7.890E ~6
5.996E -6
4.490E ~6
3.291E =6
2.403E -6
1.742E -6
1.252E =6
8.892E -7
6.204E -7
4.354E -7
2.986E -7
2.059E -7
1.384E -7
9.340E -8
6.8B24E -8
4.927E -8
3.592E -8
2.631E -8
1.922E -8
1.428E -8
1.061E -8
7.907E -9
5.886E -9
4.480E -9
3.331E -9
2.499E -9
6.501E-10
1.834E-10
5.640E-11
1.822E-11
5.705E-12

co 0
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