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SECTIO N 1
SPECTROPHONE STUDIES

One of the most important problems in experimental linear absorption
spectroscopy is to measure the temperature dependence of absorption coef-
ficients9 especially the water vapor continuum where theoretical un-
certainty exists .

The stainless steel spectrophone has been employed for the first time
to make 10 ~m water vapor and C02 absorption coefficient measurements asa function of temperature. Preliminary resul ts indicate that the in-
strument will be capable of producing accurate and repeatable tempera-
ture data as soon as a few minor problems are resol ved . At this time ,
cal ibration of the spectrophone is the only serious unresol ved probl em .
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 wi th 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
serv iced) a BAROCEL (Datametrics trademark) electronic manometer origi nally
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 abl e 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 cel l was in some way inferior and re-
sponsible for a higher background signal . This probl em is currentl y
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
bei ng transmitted to the experimental apparatus on the table. Al so,
all the mechanical vacuum pumps have been removed from the l aboratory . 
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This required the installation of three 2 v~~~ utn lines from spectro-
phone lab to the back of the main labora tory, where the pumps are now
located .

The first measurements performed with water v~ pc- i l i ~ated 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 sampl e remained in the instrument. This
was attributed to contaminants on the walls of the spectrophone pl umbing
and the gas handling system. The problem was eliminated by re-cleaning
all tubing, fittings , valves and the spectrophone with carbon tetrachlor~dr
in an ultrasonic cleaner and then boiling these parts in double dist i llled
water for an hour. This cleaning procedure seems to have sol ved the con
tamination probl em . Water vapor samples have been circulated in tie curr~~r~spectrophone pl umbing system for as long as 80 minutes without any inCrc~ s ;
In absorption.

The second problem also caused the absorption to be higher ~~h~~~ y c 0

pected but it was caused by an entirely different problem. Until this
difficulty was resolved the spectrophone data indicated an anomalou . ii -
crease in absorption for sampl es wi th relative humidities of 50% or h ig ’~’r.Ultimately this was traced to the method by which samples were being Ill--

troduced and mixed . This improper method resulted in an incompletely ~~~~~~~~
sample wi th a significantly higher (than average) concentration of H20
near the ends of the spectrophone . An exampl e of this type of response
is shown in Figure 1. A proper sampl e handling and mixing procedure has
eliminated the probl em.

Results of water vapor measurements performed on the 10 pm 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 Eknrl/(S/W)J). 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 compl eted will be determining
an accurate calibration for the spectrophone .

The data for the P(20) and R(20) lines indica tes several interesting
aspects of the temperature dependence of water vapor absorption . One sig-
nificant fact is that absorption at the P(20) 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 l ocated
wi thin the hal f width of a strong l ocal water vapor line. This data
also indicates that the effects of temperature on water vapor absorption
are quite sign i ficant and can be easily observed with small changes in
the spectrophone temperature.

L ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - . 
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Figure 1. An illustration of the probl ems caused by incomplete
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Figure 2. Spectrophone measurements of relative absorption coeff 1-
d ent for water vapor at 944.194 cm-1 for three
temperatures.
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FIgure 3. Spectrophone measurements of relative absorption coeffi-
cients for water vapor broadened with N2 to 760 Torr
at 975.93 cm-1 for three temperatures.
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Calibrati on of the spectrophone requires that accurate White cell
data be obtained at a known temperature , Tn,. Previous White cel l
measurements were performed without adequate documentation of the
temperature. Once this Wh i te cel l data has been determined the
spectrophone can be ca1ibra~ed by performing a spectrophone measure-ment on an i dentical sampl e of gas at this same temperature , T0.
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, a of the sample
gas by the expression

S ,.~,. a
- 

~c 
1r

where

W = laser power
T = absolute temperature
C0 = a constant factor.

Assuming from White cell results that a = a0 is known for a given sample
concentration at a temperature T~ we then measure (S/W) to obtain a cali-
bration constant , i.e.,

(S/W)° = T2’ ct° = O0ct°, where 00 
= . (2)

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

C C T T
I ~~ — o — o o — o
(n / - 

~~~

-. a - r- ~ 
-

So that the absorption coefficient , for a sample at temperature Ti can be
determi ned from the calibration coefficient measured at temperature T0 by
simply scaling the resul ts by the ratio of the two temperatures , i.e.,

a ’ = 
(S/w i 1 

T1’ 
(4)

Note that this correction has not been appl ied to the data of Figures 2
and 3. This is intended to be part of the data reduction when a better
val ue for 00 is determi ned.

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 wi th AFGL line listing calculatio ns for 

,
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a case where the fundamenta l processes ar~ r~~re or less known , vis-a -- v is
the water continuum for example.

Figure 4 shows measurements of the relative absorption of carbon
dthxide, broadened with nl t I~ gen to 760 Torr , at ~ ~~~1’  l~~ cm 1 P(20)
laser line for three temperatures. The absolute .ciue of the experi-
mental data Is not known but a percentage change can be calculated and
compared with theoretica l pred iction. ~he the S/W va l ues 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 .

Fi gure 5 shows simil ar carbon dioxide absorption data for the R(20)
laser line at 975.931 cnr l . 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 , br’oadened
to 760 Torr by nitrogen , at the 944.194 cm-’ P(20~ laser line for t h ree
temperatures. For this case it is necessary to i ’ d ude a continuum con-
tribution to the calculated coefficient. The metnod used for this is
described in connection with another topic in Chapter IV of this report ,
see Equation (7). Since the absorption is non-linea r, 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.b per -
cent per deg C compared to a ca’culated value of 2.1 percent , whereas
for ‘14.3 torr the experimental value is 1.3 pe rcent  compared to a cal-
culated 1.4 percent. A comparison at 5 Torr was also made wi th less
satisfactory resul ts but the experimenter feels tha t the experimenta l
error may be higher for that case .

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 line and the computed change wi th 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 cel l which measured ab-
sorption vs total pressure determined a separation of 0.025 cm-’ between
laser and water line . If this is i ncorporated into the calculation by
using an appropriate “laser frequency ”, the calcilation at 14.3 Torr
gives 1.8 percent per deg C compa red to a measurement of 2.4 percent
per deg C.

The above should be classed as prelimi nary coments . When more
data is available a more complete analysis will be possible. However
it has been shown that a spectrophone can be used to collec t 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 C02 absorption for a significant number of C02 lines
In the 9 and 10 pm bands. Efforts will be made to connect these results
wi th existing theories for the temperature dependence of H20 and C02
absorption. It is also expected that a wider range in temperatures than
that demonstrated here will be employed in this study .
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Figure 4. Spectrophone measurements of relat 1 ve absorption coeffi-
cient for C02 broadened with N2 to 760 Torr at 944.194
cm-i for three temperatures .
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SECTION TI
WHITE CELL CONSTRUCTION

The des ign philosophy of the new mu l t i -pass  absorption cell was
documented in a previ jus repu rt [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 ha’.-~been completed and testing has begun , although full temperature test ’ng
must await installation of the insu lat ing jacket.

The diffusion pump and i ts man ifo ld have been constructed and
installed. The main mechanical roughing pump had failed in other
serv ice, and is being repa ’red . With a smaller roughing pump , vacunt
integrity of the chamber (wi thout optics) was tested , and a vacuum r f
5 x 10-6 Torr achieved after repairing severa l minor leaks . This is
about the level expected if oil contamination is present , which cou~ i
take months of outgassing to elimi nate. Since the cell has not been
cleaned , it was shut down , the interior welds were smoothed further
and the cell and pumps cleaned wi th detergent and then alcohol . It
is currentl y ready to reassembl e and test.

The main optics mounts have been assembled and tested wi th their
stepper motor drives , and appear to operate as expected. The stepper
drive s 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 cel l at 42 different points simultaneously has been constructed ,
and should alleviate mixing problems comonly 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.

10 
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SECTION III
CO LASER TRANSMITTANCE - CALCULATION AND MEASUREMENT

A. Introduction

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

B. Calculations

Previous publ i cations [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 followi ng features:

a. The latest AFGL tape (September 1976) is used .
b. CO laser frequencies of improved accuracy are used [5].
c. 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 .

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 l evel between experiment and prediction.
With respect to the ozone coefficients it should be noted that some
conthination 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 compl ete enough to impact these calculations ,
however.

Calculations have been performed for the P(l5) to P(l) line of
the 8-7 to 3-2 CO bands. The AFGL mid -latitude suniner 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- l for the
altitudes shown from 0 to 50 km.

C. Experimental Measurements in Water Vapor

Experimental measurements of water vapor transmi ttance have been
perfo rmed using N2 buffer gas at 760 Torr tota l pressure and a tem-
perature near 23 C. A cw CO laser source was used with a multipass
cel l having l engths of up to 1.1 km.

11
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• 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 durin g 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 hi ghly transmitting lines , the second order term is not meanir~-ful . For some cases such as the 6-5 P(14) line (see below) the non-
linear 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
available 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
3ld 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 alignm ent 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 much better in this
respect.

Figure 33b shows the 5-4 P(l5) 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(l3) and 4-3
P(lO). 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 
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In the next quarter these measurements wil l be extended to cover
all of the 4-3 and 3-2 band lines obtainabl e from our laser , see
Reference 2 page 41. We are also coordinating our program with the
outdoor measurements by NRL at Cape Canavera l so that ~ laboratory -
outdoor comparison can be made.

13
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DATE 0 3 / 0 4 / 7 7
LASER LINE 1 9 0 1  .~~ 6 1 7  7 1~.
MODEL: MZDLATITIJ 1)I~ SLIMIIER
M A LF A— 3.000 , tTA— 1.770

ALT . H20 0 C02 0 03 0 CO 0 TOTAL
0.0 4. 725 ! 1 8 . 3 72 !  —3 0.000! 0 0.000! 0 4. 726! 3
1.0 2.776! 1 7 .269! —3 0.000! 0 0.000! 0 2. 777! 1
2 . 0  1 .4 98 !  1 6 .2 7 2 !  —3 0.000! 0 0.000! 0 1.499! 1

• 3 . 0  6.842 ! 0 5 .3’~2E —3 0 .000E 0 0.000! 0 6.847! 0
4.0 3.171! 0 4.549 ! —3 0.000! 0 0.000E 0 3.175! 0
5.0 1 .323! 0 3 .841 ! —3 0 .000 ! 0 0.000! 0 1.326 ! 0
6.0 6.304! — 1 3.216! — 3  0 . 0 0 0 !  0 o . 0 o o ~ 0 6 . 3 36 !  — 1
7.0 2.940E —1 2 .665! —3 0.000 ! 0 0.000! 0 2 .966! — 1
8.0 1.232! — i 2.183 ! 3 0 . 0 0 0 !  0 0 .000E 0 1 .254 ! 1
9.0 5 .306 ! —2 1.787! —3 0.000! 0 0.000! 0 5 .485E —2

10.0 2.047! —2 1.449! —3 0.000! 0 0.000! 0 2.192! —2
11.0 5.202! — 3 1.179! — 3  0 .0 0 0 !  0 0 . 0 0 0!  0 6.381! — 3
12.0 9.620! — 4 9.568! —4 0.000! 0 0.000! 0 1.919! — 3
1 3 . 0  2 . 0 6 3!  —4 7 .841! —4 0.000! 0 0.000! 0 9 . 9 0 4 !  —4
14.0 9.945! — 5 6.521! —4 0.000! 0 0.000! 0 7 .515! —4
15.0 6 .512! — 5 5 .799! —4 0.030 ! 0 0.000! 0 6.051! —4
16.0 4.742 ! — 5 4.511! —4 0 . 0 0 0 !  0 0.000! 0 4.985 ! — 4
17 .0 3.586! — 5 3.’92E —4 0 . 0 0 0!  0 0.000 ! 0 4.151 ! —4
18.0 2.769! — 5 3.191! —4 0.000 ! 0 0.000! 0 3 .468! — 4
1 9 . 0  2 . 42 4 !  — 5 2 .693! —4 0.000! 0 0.000! 0 2 .935! —4
20.0 1.987 ! —5 2.28].! —4 0.000! 0 0 .000E 0 2.480E —4
21 .0 2.012 ! — 5 1 .944 ! —4 0.000! 0 0.000! 0 2.145! — 4
22.0 1.796! —5 1.665! —4 0.000 ! 0 0.000! 0 1.845! —4
23.0 1. 756! — 5 1 .433! —4 0.000 ! 0 0.000! 0 1.609! •4
2 4 . 0  1. 73 9 !  — S  1 . 2 4 3!  —4 0 . 0 0 0 !  0 0.000! 0 1.417! — 4
25 .0 1.731! — 5 1.088! —4 0.000! 0 0.000! 0 1.262 ! —4
30 .0  6.186 ! — 6 5. 700! —5 0.000! 0 0.000! 0 6.319! —5

- • 3 5 . 0  1.299 !  — 6  2 . 96 6 !  — 5 0.000! 0 0.000! 0 3.096E 5
40.0 3.686! — 7 1.474! — 5 0.000! 0 0.000! 0 1.511! — 5
4 5 . 0  1.159 !  — 7  ~ . 3 4 2 E  —6 0 .0 00 !  0 0 . 000!  0 7 . 437 !  — 6
50.0 2.413 ! —8 3.854 ! —6 0.000 ! 0 0 .0 0 0 !  0 3 . 8 7 8!  — 6

DATE 0 3 / 0 4 / 7 7
LASER LINE 1905.8 361 8 7 14
MODEL : MIDLA TITUDE SUMMER
M A L TA —  3 .000 . ETA— 1 . 7 7 0

ALT . 1420 0 C02 0 03 0 CO 0 TOTAL
0.0 4 . 56 8 !  0 2.735! —3 0.000! 0 0.000! 0 4.571 ! 0

• 1 .0  2.711! 0 2.197 ! —3 0.000! 0 0.000! 0 2.71 3! 0
2.0 1 . 5 3 3!  0 1. 750!  — 3  0 . 00 0 !  0 0 .00 0 !  0 1 .5 3 5!  0

7 . 6 0 4!  —1 1 . 3 7 4!  — 3  0 . 0 0 0 E  0 0 . 0 0 0!  0 7 .618! —1
4 . 0  3 . 8 92 !  — 1 1 . 0 7 4!  — 3  0 . 0 0 0!  0 0 . 0 0 0!  0 3 . 9 0 3 !  —1
5.0 1.818! — 1  8 . 3 3 7 !  — 4  0.000! 0 0.000! 0 1.827! — 1
6 . 0  9 . 9 3 3 !  — 2  6 . 4 0 8 !  —4 0 . 0 0 0!  0 0 . 0 0 0!  0 9 . 8 9 7!  — 2

• 7 . 0  5 . 2 6 4 !  — 2  4 . 8 6 5 !  —4 0 . 0 0 0 !  0 0 . 0 0 0!  0 5 . 3 1 3!  — 2
8 . 0  2 . 6 2 1!  — 2  3 . 6 4 3 !  — 4  0 . 00 0 !  0 0 . 0 0 0!  0 2 . 6 5 7 !  — 2
9 . 0  1 .3 14 !  — 2  2 . 7 2 0 !  — 4  0 . 0 0 0 !  0 0 .0 0 0 !  0 1. 34 1 !  —2

10 .0  6 . 0 9 6!  — 3  1. 991!  — 4  0 . 0 0 0!  0 0 . 0 0 0!  0 6 . 2 9 5 !  — 3
11.0  1 . 82 3 !  — 3  1 . 45 2 !  —4 0 .0 0 0 !  0 0 .0 0 0!  0 1 . 9 68 !  — 3
12 . 0  4 . 2 76 !  — 4  1. 0 3 5!  — 4  0 .0 0 0 !  0 0 .0 0 0 !  0 5 .311!  — 4
1 3 . 0  1.103 !  — 4  7 .3 3 6 !  —5 0 . 0 0 0!  0 0 .0 0 0 !  0 1 .8 37 !  —4
1 4 . 0  5 . 4 3 2 !  — 5  5 . 4  33 !  —S 0 .0 0 0 !  0 0 .0 0 0 !  0 1 . 0 8 7!  — 4
15 . 0  3 .64 1 !  — 5  3 . 9 71 !  — 5  0 .0 0 0 !  0 0 .0 0 0 !  0 7 .613 !  — 5
1 6.0  2. 715! — 5  2 . 9 25 !  — 5  0 . 0 0 0!  0 0 . 0 0 0!  0 5 . 6 4 0 !  — 5
1 7 . 0  2 .098 !  — 5  2 .160!  — 5  0 . 0 0 0!  0 0 .0 0 0 !  0 4 . 2 5 9 !  — 5
i S O  1.861! — S  1.591!  — 5  0 .0 0 0 !  0 0 . 0 0 0!  0 3 .2 5 1 !  — 5
1 9 . 0  1.451 !  — 5  1 . 19 3 !  — S  0 .0 0 0 !  0 0 . 0 0 0!  0 2 . 6 3 4 !  — 5
2 0 . 0  1 .188 !  — 5  8 . 791!  — 6  0 .0 0 0 !  0 0 .0 0 0 !  0 2 . 0 6 7 !  — 5
2 1 . 0  1. 20 2!  — S  6 . 54 4 !  — b 0 . 0 0 0!  0 0 .0 0 0 !  0 1 . 85 6 !  — 5
2 2 . 0  1 .072 !  — S  4 . 86 5 !  — 6  0 .0 0 0 !  0 0 .0 0 0 !  0 1 . 5 5 9 !  — 5
2 3 . 0  1 .021!  — 5  3 . 68 2 !  — 6  0 .0 0 0!  0 0 . 0 0 0!  0 1 . 39 0 !  — 5
2 4 . 0  1 .012!  — 3  2 . 7 3 2 !  — 6  0 .0 0 0 !  0 0 .0 0 0 !  0 1 . 2 85 !  — 5
2 5 . 0  1.011! — 5  2 . 0 4 5 !  — 6  0 .0 0 0 !  0 0 . 0 0 0 !  0 1 .2 1 6 !  — 5
3 0 . 0  3 . 2 1 4!  — 6  5 . 1 62 !  — 7  0 . 00 0 !  0 0 . 0 0 0 !  0 3 . 73 0 !  — 6
3 5 . 0  5 . 9 6 6!  — 7  1 .4 1 3 !  — 7  0 . 0 0 0 E  0 0 .0 0 0 !  0 7 . 3 8 1 !  — 7
40 .0  1 .4 5 6 !  — 7  4.239! — ø  0 .0 0 0!  0 0 . 0 0 0 !  0 1. 880 !  — 7
4 5 . 0  4 .0 9 5 !  — 8  1 . 3 4 4 !  — 8  0 .0 0 0 !  0 0 .0 0 0 !  0 3 . 4 2 9 !  — 8
5 0 . 0  9 . 57 1 !  — 9  4 . 17 7 !  — 9  0 .0 0 0 !  0 0 .0 0 0 !  0 1 . 2 7 5 !  — 8

Figure 6. Calcul ated CO laser absorption coefficients for the
mid-latitude suniner model .

14

_ _ _ _  _ _   ~.- -



- 
- -- ..— - 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~ - --~ .-. - 
-‘I’

DATE 0 3 / 0 4 / 7 7
LASER 1.114! 1909. 87 76 8 7 13
MODEL : MIDLA TI’TUDE SUMMER

~l A LF~~- 3 .000 , ETA— 1.770

~LT. 1420 0 C02 0 0) 0 Co 0 TOTAL
0.0 5.19 0! 2 6.799! — 3  0.000! 0 0.000! 0 5.190 ! 2
1.0 3. 4 56! 2 3. 730! —3 0.000! 0 0.000! 0 3 . 4 3 6 1  2
2.0 2. 153E 2 4 .8 )2! — 3  0.000! 0 0 .000! 0 2.153 ! 2
3.0 1.158! 2 4.056! — 3  0.000! 0 O . OflOé. 0 1 .158 ! 2
4.0 6.314 ! 1 3. 405! —3  0.000! 0 0.000! 0 6 . 3 1 5 !
3.0 3.101! 1 2 .850 ! — 3  0.030! 0 0.000! 0 3.101! 1
6 . 0  1. 740 ! 1 2.312 ! — 3  0.000! 0 0.000! 0 1 .740 ! 1
7 .0 9.962! 0 1.959! —3  0 000! 0 0.000! 0 9.564! 0
8.0 4 .826E 0 1 .600E — 3  0.000! 0 0.000! 0 4.828 ! 0
9.0 2.433 ! 0 1 .300! —3 0.000! 0 0.000 ! 0 2 .434! 0

10.0 1.122! 0 1.036! —3  0 .000E 0 0.000! 0 1.123 ! 0
11 .0 3.318 ! — 1 8.172! — 4  0.000! 0 0.000! 0 3 .326 ! —1
12.0 7 .476! —2  6.280! —4 0.000! 0 0.000! 0 7 .739! —2
13.0 1.933 ! —2 4.756! —4 0.000! 0 0.000! 0 2 .OO1E — 2
14.0 9.616! —3 3.695! — 4  0.000! 0 0.000! 0 9.985! — 3
15 .0 6.446! —3  2 .811! —4 0.000! 0 0.000! 0 6.727! — 3
16.0 4 .383E — 3  2.135 ! —4 0.000! 0 0.000! 0 4.595! —3
17 .0 3 .302 ! — 3  1.614! — 4  0.000! 0 0.000! 0 3.463 ! — 3
18.0 2 .532! —3 1.215! —4 0.000! 0 0.000! 0 2 .654E — )
19.0 2.1 47! —3 9.139! —5 0.000! 0 0.000! 0 2 .238 ! — 3
20.0 1. 705! •3  6.841 ! —5 0.000! 0 0.000! 0 1.773! —3
21.0 1 .6 71! —3  5 .114! —5 0.000! 0 0.000! 0 1 .722 ! — 3
22.0 1.444! — 3  3.810! — 5 0.000! 0 0.000! 0 1.482 ! — 3
23.0 1.335! — 3  2.973 ! —5 0.000! 0 0.000! 0 1.363 ! — )
24.0 1.2 79! —3  2.130 ! —5 0.000! 0 0.000! 0 1.301! — 3
25 .0 1.238 ! — 3  1.5 91! — 5 0.000! 0 0.000! 0 1.254! — )

30.0 3.371! —4 3 .853 ! —6 0.000! 0 0.000! 0 3 .409 ! —4
35 .0 3.3 85! — 5 9.941! — 7  0.000! 0 0.000! 0 5.484E — 5
40.0 1.13 7E — 5 2.738! —7 0.000! 0 0.000! 0 1.164! —5
45.0 2.770! —6 7 .9 70E —8 0.000! 0 0.000! 0 2 .849 ! — 6
90.0 5.039! —7 2 .369! —8 0.000! 0 0.000! 0 5.296 ! — 7

DATE 03/04/ 77
LASER LINE 1913.8860 8 7 12
lIODEL: M IDLAT ITUDE SUMMER
NALFA— 3.000, ETA= 1. 770

ALT . 1420 0 C02 0 03 0 Co o TOTAL
0.0 7.979E 0 2 . 6 0 8!  — 2  0.000! 0 0.000! 0 8 .005E 0
1.0 4.999! 0 2.190! —2 0.000! 0 0.000! 0 5.020 ! 0
2.0 2.981 ! 0 1.831 ! —2 0.000! 0 0.0 00! 0 2 .999E 0
3 . 0  1 .356 !  0 1 .5 17 !  — 2  0.000! 0 0 .000E 0 1.971 ! 0
4.0 8 . 3 45 !  —1 1.25 0 !  —2 0.000! 0 0.000! 0 8.470 ! — 1
S.0 4.0 70E — 1 1.020! —2 0.000! 0 0.000! 0 4 .172! — 1
6.0 2.285! —1 8.246 ! — 3  0.00 0! 0 o.000i: 0 2 .368! —1
7 .0 1 .264! —1 6.582! —3 0 .000! 0 0.000! 0 1.330 ! —1
8.0 6 .435! —2 5 .247! —3 0.000! 0 0.000E 0 6.960! —2
9.0 3 .2 94! — 2  4.133 ! — 3  0.000! 0 0.000! 0 3.698! — 2

10.0 1 .532! — 2  3 .2 3 8 !  — )  0.000! 0 0.000 ! 0 1.836 ! — 2
11.0 4 .589! — 3  2 .506! — 3  0.000! 0 0.000! 0 7 . 0 95 !  — 3
12 .0 1 .06 7! — 3  1.925! — 3  0.000! 0 0.000! 0 2.992! —3
13.0 2.715! — 3  1.457! — )  o . o oo r .  0 0 .0 0 0!  0 1. 729 !  — 3
1 4.0 1.339 ! —4 1.068! —3  0.000! 0 0.000! 0 1 .202 ! —3
15 .0 8.9 70! —5 7 .726! —4 0 .00017 0 0.000! 0 8.623 ! —4
16.0 6.631! —5 5.641! —4 0.0001: 0 0.0(.GC 0 6.3051: —4
17 .0 5.092! — S 4.137 ! —4 0. 00017 0 0 .000 (7 0 4 .646 ! —4
18.0 3. 976! —3 3.026 ! —4 0.000! 0 0.0001: 0 3 .423 ! — -I
19.0 3. 437 ! —5 2 .207 ! —4 0.000!: 0 0 .000 ! 0 2 .5~,1r. —4
20.0 2. 781! —5 1 .611! —4 0 .000! 0 0 . 0 0 0 1  0 1 . 8 8 9 !  — 4
21.0 2.777 ! —5 1.17~~E —4 0.000 ! 0 0.00017 0 1. 4 56I ~ —4
2 2 . 0  2 .44 5 !  —3 8.613! —5 0 .0001: 0 0 . 0 0 0 :  0 1 .10 6 !  — 4
2 3 . 0  2 . 3 0 5 1 7  — 5  6 . 3 1 9 !  — 5  0 .0 0 0 !  0 0 . 0 0 0 4 :  0 6 . 6 2 2 1  — S
2 4.0 2 .252 ! —S 4 .612! -.5 0 .41004: 0 (7.(7Olfl : 0 ~~.8 b 4 L  —~~
25 .0 2. 21~~r — 5  3 .  7 9 7 !  — 5  0. 000 !  (7 0 . 0 00 !  3 3 ,  6~ h I — S
30. 0 6.6761: — 6 7 . 3 5 4 17. — 6  0 . 0 0 0 1  0 0 .0 0 0 4  0 1 . 4 0 1 1  — S
35,0 1.179 ! — 5  1 .70 11: —6 0 .000! (1 0.000) (7 . 6 90) —6
40.0 2.753 ! — 7  4 . 1 6 ’ i — 7  (1 . 0 0 017 (7 0 .0007 ~ 6 . 9 1 8 1  — 7
45 .0 7.40717 — 8  1 . C 1 7 r  — 7  0 . 0001: 0 0 . 0 0 0 1  0 l . 4 3 ~~r — -

50 .0 1 . 497 ! — 8  3 . 1 1 1 1 7  —~~ . fl~~47 7 0 .000 ! 0 4 . S~~8l — ,

Figure 6. Calculated CO laser absorption coefficients for the
mid-latitude suniner model .
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DATE 0 3/04/77
LA SER L IN E  1 9 1 7 . 8 6 1 1  8 1
MODEL: MI OL A T I TUD E SU *4EN
71ALFA ~ 3 . 0 0 0 , ETA ~ 1. 7 7 0

ALT. 4420 0 C02 3 03 0 .. 3
0 . 0 9 . 10 7 !  2 2 . 1 4 ( 0 ’  - 2  0 .V 0 0 1 :  0 V . 1 ~0 0 l  0 9 . 1 - 4 17 .7
1 .0 6.420! 2 ) , 1 4 4 3 ) ’  — 1  0 . 3 0 0 4 :  0 0 . 0 3 0 4  ‘ “.31 7’ -

.

2 .0 3.0781. 2 1 . 441: — 2  0 . 0 0 - 1 1 1  0 1 . : o l r  .4  - - ‘ - 4
7 . 0  1 . 3 3 3 4 .  2 . 4 0 0 L — 2  0 . 0 0 1 4 ’  0 0 . 3 4 ‘ 44
4 .0 1.8 82! 1 1 . 1 4 2 !  — 2  0. 000 4: 0 0 .03/0 . 1

3 .6 9 1 !  4 1 .00  ( 1  — 2  0 . 7000 : )i 0.0:i~ lL . 1 - ’ 1
6 . 0  2 . 0 0 6 !  9 . 4 7 2 4  — 3  0 . 4 0 0 !  0 ~.0 O 0 I ’  0 2 , 3 ,7 ’ f 1
7 .0 1.0~~ 7 I~ 1 1.050 !  — 3 0 .0 0 0 !  0 0 . 0 0 0 1  0 1 . C ~~ 8F 1
9 .0  5 .3 1 8 !  0 5. 7 7 6 17 — 3  0 .0 0 0 !  0 0 . 0 0 0!  0 5 ) 4 3 1 7  0
14.0 2 . 70 1 !  0 4 . 7 3 2 !  — 3  0 . 0 0 0 1 7  0 0 . 0 0 0 !  0 1. / 6 1 7  0

10 . 0  1 .2 54 !  0 3 . 7 92 !  — 3  0 . 0 0 0!  0 0 .0 0 0 !  0 1.2 5 8 !  0
11 .0 3. 750 ! —1 3. 03)! — 3  0 . 0 0 0 !  0 0 .0 0 0 !  0 4 .7 4 0 1 7  — 1
12.0 8.788 ! — 2  2.356 ! — 3 0 .0 0 0 !  0 0 . 0 0 0 E  0 ‘ 8 . 0 2 4 )
13 .0 1.722 ! — 2  1 . 4 7 4 — 3  0.000! 0 0.000! 0 1.~~04E — 2
14.0 8 .18 8! — 3  1.49 1! — 3  0.000! 0 0.000! 0 -4 .679 ! — 3
13 .0 5 . 29 2 !  — 3  1.197 !  — 3  0 .000 ! 0 0.000! 0 4. 4-4 01. —3
16.0 3 . 808 !  — 3  9 . 5 34 !  —4 0 .000E 0 0.000! 0 4. 7 6 1 1 7  —~~
1 7.0 2 .833 ! — 3  7 .309 !  — 4  0 . 0 0 0 !  0 0 .0 0 0 !  0 3 .6 0 4 !  — )

18.0 2 .1 78! — 3  5.896 ! — 4  0 .000! 0 0.000! 0 2 . 768! — J
19.0 1.8)7! — 3  4.5 94! — 4  0 .000! 0 0 .000 ! 0 2. -’ 0: - 3
20.0 1.452 ! — 3  3.5 43 ! —4 0.000! 0 0.000! 0 1 . 8 0~~E — 3
21.0 1.418E — 3  2 .713 ! — 4  0.000! 0 0 .000 17 0 1.s”5! —3
22.0 1.221! — 3  2 .062E — 4  0 .00 0! 0 0.000! 0 . 4 2 9 1 7  — 3
23.0 1.124 ! — 3  1 .58 BE — 4  0 .0  OO E 0 3 .000 !  0 1 . 4 3 1 7  — 3
2 4 . 0  1.074!  — 3  1 .193 !  — 4  0.000E 0 0.000E 0 1 .1~~4E — 3
2 5 . 0  1 .037 !  — 3  9 .0 1 1 E  —5 0.000E 0 0 .000 ! 0 1.1. ’’! — 7
3 0 . 0  2 . 1 I OE  — 4 2 . 3 12 !  — S  0 .0! - ) !  0 0 .0 0 0 !  0 3 . 0 0 1 1 7  — 4
3 5 . 0  4 . 3 4 3 !  — 5  6 . 2 4 6 !  — 6  0 . 0 0 0!  0 0 . 000 ! .  0 4 . 9 s B E  — 5
4 0 . 0  8 .989!  — 6  1 . 8 0 1 1 7 — 6  0 . 0 0 0!  0 3 . 0 0 0 !  0 1 . 0 7 9 1 7
4 5 .0  2 . 15 4 !  — 6  5 .4 4 0 !  — 7  0 .0 0 0 !  0 0 . 0 0 0 !  0 2 . 0 3 8 !  — b
3 0 . 0  3 .904!  — 7  0 . 6 4 S F .  — 7  0 . 0 0 017 0 0 . 0 0 0!  0 5. ‘ 4 8 1 7  — 7

DATE 0 3 / 0 4 / 7 7
LASER LINE 19 2 1 . 80 2 9  44 7 10
M O D E L :  )410L/4’I’1T13017 SUMMER
NAL!A 3 . 0 0 0 ,  ETA— 1. 770

AL T.  1420 0 Co2 0 03 0 CO 0 TOTAl .
0. 0 3 . 9 2 4 E  1 1.4 48 !  — 2  0 . 0 0 0 E  0 0 . 0 0 0 1 7  0 7 . 926 !  1
1.0 2 .2 94 !  1 1.221! —2 0 .0 00 !  0 0 .0 0 0!  0 2 .2 95 !  1
2 . 0  1.272!  1 1.028!  —2 0 . 0 0 0!  0 0 .0 0 0 !  0 1 . 27 3 1 :  1
3 . 0  6 .155!  0 9 . 6 2 4 1 7  — 3  0 .0 0 0!  0 0 .0 0 0 !  0 6 . 16 4 !  0
4 . 0  3 .069!  0 7 .198’ : — 3  0 . 0 00 !  0 0 .0 0 0 1 :  0 3 . 0 7 7!  0
5 . 0  1.39 3 !  0 3 . 9 6 3 ’ :  — 3  0 . 0 0 0!  0 0 .000!  0 1.4 0 1!  0
6. 0 7 . 328 !  —1 4 .8 96 !  — 3  0 . 0 0 0 1 7  0 0 . 0 ~~0E (1 7 . 3 7 7 1 7  — 1
7 .0 3 . 90 4 !  —1 3 . 97 6 !  — 3  0 . 0 00 !  0 0 .0 0 0 !  0 3 . 4 4 4 4 !  — 1
8 .0 1 . 4 4 2 2 E  — 1  3 .2 4 1 !  — 3  0 .00 0 !  0 ( . 000!  0 1. 8 5 5 1  — 1
9 . 0  8 .824 1 ’  — 2 2 . .0 51. — )  0 .0 0 0 1  0 0 . 0 00 !  0 9 . 0 8 3! — 2

10.0  3.~~ 18! —2 2 .0 9 3 !  — 3 0 . 00 0 !  4) 0 . 0 00 !  0 4 . 12 7 !  — 2
11.0 1.125! —2 1 .658 !  — 3  0 . 0 0 0 1 7  0 0 . 0 00 !  0 1. 2 9 1 1:  — 2
1 2 . 0  2 . 5 1 2 :  — 7  1 . 3 12 !  — 3  0 . 0 0 0 1  0 0 . 0 0 0 1 .  0 3 .8 2 4 !  — 3
13 . 0  6.190! — 4  1 . 0 2 ( ’ E  — 3  0 .0 0 0 !  0 0 .0 0 0 !  7 1 . 6 3 9 )  — 3
14 . 0  7 . 3 4 7 1 7  — 4  1 .4 6 ’ I E — 4  0 . 0 0 0 1 : 0 0 . 00 0 !  0 1 . J 5 2 ~ — 3
15 .0  2 . 1 4 3 1 :  — t  5 .4 0 2 !  — 4  0 . 0 0 0 4 ’  )1 0 . 0 0 0 4 :  0 ‘ . 4 4 ’ )  — 4
16 .0  1. lb9 L  — 3  3 . 9 4 3 !  — 4  0 .0 0 0 !  0 0 . 0 0 0 !  4) ‘ . 1 12 1  — 4
17 .0 8. 14 39! —~~ 2 . 9 9 1 1  — 4  0 . 0 0 0 F  0 0 .0 0 0 !  0 3 . 7 0 ’ - !  — 4
19 .0 6 . 4 6 9 4 :  — 3  2 . 1 1 4 E  — 4  0 .0 0 0 !  0 0 .0 0 0 !  0 2 .0 1 1 !  — 4
1 9.0 6.0417 ! —S 1 . 5 3 5 1  — 4  0 .0 0 0 !  0 0 . 0 0 0 ) .  0 2 . 13 9 !  — 4
20.0 4. 41 2 4  — 5  1 . 1 15 4 .  — 4  0 . 0 0 0 ) :  0 o . o o o i -: 0 1. 1 16 )  — 4
21 .0 4 .932!. —5 4 . j l F — S  0 .0 0 0 !  (1 0 . 0 0 0!  7 1 . 7 0 5 1  — 3
2 2 . 0  4.3 691 — 5 5. 90 74: — S  0 . 110 0 12 0 0 .000 1:  0 1 .0 2 4 !  — 4
2 3 . 0  4 . 1’.7! —5 4. 29 4 4 —5 0 . 4 - 0 0 1  0 0 .00 111 :  0 0 . 4 5 1) — 5
1 4 . 0  4 . 0 8 ” )  — 5  3. 1 21 4 :  — ‘1 11 .1)0 0) 4) 0 .00 0 ) ;  0 .2 10 1 .
2 5 . 0  4~~f l 5 4 4 •  — S  2 .2831 — S  0 . 0 0 0 ) ’  0 0 . 0 0 :11 0 6 . 3 4 7 !  — ‘ ,

3 0 . 0  1 . 2 8 0 1 7 .  — 5  4 . 7 6 3! —4, 0 . 0 0 0!  0 0 . 0 0 0 ) :  0 1. ’’,o l  — 5
3 5 . 0  2.704,4 —I, 1 . o S s i :  — 4 , 0 . 0 0 0 0  0 0 . 0 0 0 4 :  0 3 . 4 , 111 ~~~
4 0 . 0  5. 7 171’ — 7  2 . 4 6 9 !  — 7  0 . 0 0 0 !  0 0 . 0 00 1  0 8 .2.167: — 7
4 3 . 0  1.4~~2F — 7  6..’4,7r — ( 4 7 . 0 1 1 0 1  0 0 . 0 0 0 4 ’  1 2 . 1 ) 0 )  — 7
30 . 0  ( . 3 1 14: —~~ 1. 7 4 # : — .  (7 ’10 ) 0 0 . 0 0 0 4  0 6 . 0 5 . !  —~~

Figure 7. Calculated CO laser absorption coefficients for the
mid-latitude suniner model .
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DATE 03 /04/ 77
LASE R LINE 1 923. 7 1 1 2  44 1 4

MODEL: M1l )LATIT1 ’ O! St IMI 14
NAI. 4’A ’~ 3 . 0 0 0 . L. - r t ~- 1 . 7 10

A l T .  14 20 0 (‘02 0 0 3  1 .‘~ 7 0 1tO’VAI .
0 . 0  6 . 4 6 9 !  0 1 . 3 6 0 4 :  —3 0 . 0 0 ( 4 )  1) 0 . 1 ( 0 0 4  0 5. 470 42 0
1.0  3 . 2 2 0 4 :  0 1 . 1 1 5 4 :  — 3  0 . 0 0 0 !  0 0 . 0 0 0 !  0 3 . 2 2 2 !  0
2 . 0  1 .8 04 !  0 9 .16 2 !  — 4  0 . 0 0 4 ( 1 7  0 0 . 0 ( 4 0 !  0 1. 80 4! 0
3 . 0  8 . 1 4 3 1 4  — 1  1 .5 0 9 ! .  — 4  0 . 0 0 0 !  0 3 . 0 0 0 : :  0 9 .~ 4 3 9 !  —1
4 . 0  4 . 4 4 , 0 1 7  —1 6 . 14 5 !  — 4  0 . 0 0 0 !  0 0 . 0 0 0 !  0 4 . 4 6 6 E  — 1
5 . 0  2 . 0 5 4 !  —1 5 . 0 0 5 !  — 4  0 . 0 0 0 1 7  0 0 . 0 0 0 1 :  0 2 . 03 9 !  — 1
6 . 0  1 . 0 9 4 !  — 1  4 . 0 5 1 !  — -4 0 . 0 00!  0 0 . 000 ! :  3) 1 .0 9 8 !  — 1
7 . 0 5 . 7 6 0 17 — 2  3 . 2 4 9 !  — 4  0 . 0 0 0 !  0 0 . 0 0 0 4 ;  7 5 . 792 1; —2
8 . 0  2 . 8 0 9 4 :  — 2  2 . 6 2 1 ! .  — 4  0 . 0 0 0 E  0 0 . 0 0 0 4 ;  0 2 . 8 35! — 2
9 . 0  1 . 3 8 2 E  — 2  2 . 0 1 4 1 !  — 4  0 . 0 0 0 !  0 0 .0 0 0 !  0 1 .4 0 3 !  — 2

10 .0  6 . 2 36 !  — 3  1. 6 70! — 4  0 .000 1 :  0 0 .0 0 0 !  0 6 . 4 2 3 !  —3
11 .0  1. 1329E — 3  1 . 3 1 8!  — 4  0 . 0 0 0 !  0 0 . 0 0 0 1 7  0 1 .94 1 !  — 3
1 2 . 0  4 . 1 7 2 !  —4 1 .0 4 1 1 :  — 4  0 . 0 0 0 !  0 0 . 0 0 0 1. 0 3 .2 1 3 !  — 4
1 3 . 0  1 . 0 49 !  — 4  8 . 0 8 8 E  — 5 0 .0 0 0 !  0 0 . 0 0 0 4 :  0 1 . 8 57 !  — 4
1 4 . 0  5 .16 1 !  — 5  3 .9 10 !  —5 0 . 0 0 0 !  0 0 . 0 0 0 1 7 .  0 1.107!  —4
1 5 . 0  3 . 4) 7 !  — 5  4 . 2 6 8 !  — 5  0 .0 0 0 !  0 0 . 0 0 0 ) 2  0 7 . 7 0 4 1 7  — 5
1 6 . 0  2 .5 6 2 !  — 5  3 .112 !  — 5  0 .0 0 0 !  0 0 . 00 0 !  0 5 . 6 7 3 !  — 5
11 .0 1 . 9 8 8!  — 5  2 . 2 7 9 !  — 5  0 . 0 0 0 !  0 0 . 0 0 0 !  0 4 . 2 6 7 E  — 5
18 . 0  1 .57 2 !  — 5  1 . 6 6 6!  — 5  0 .0 0 0 !  0 0 . 0 0 0 1 7  0 3 . 2 3 9 !  — 5
19 . 0  1 . 3 8 0!  — 5  1 .2 0 9 !  — 5  0 . 0 0 0 1 7  0 0 . 0 0 0 !  0 2 . 3 8 9 0  — 5
2 0 . 0  1. 1 36 !  — 5  8 . 7 7 6 !  — 6  0. 000!  0 0 . 0 0 0 !  0 2 . 0 1 3!  — 5
2 1 .0  1.134 !  — 3  6 . 3 8 6 C  — 6  0 . 0 0 0 !  0 0 . 0 0 0 1 7  0 1. 792!  — 5
2 2 . 0  1 .0 3 4 !  — 5  4 . 6 4 5 !  — 6  0 . 0 0 0 E  0 0 . 0 0 0 !  0 1 . 4 9 9 1 7  — 5
2 3 . 0  9 . 9 3 7!  — 6  3 . 3 7 4 !  — 6  0 . 0 0 0 !  0 0 .0 0 0 !  0 1. 3 31 !  — 5
2 4 . 0  9 . 8 8 9 !  — 6  2 . 4 5 2 !  — 6  0 . 0 0 0 E  0 0 . 0 0 0 E  0 1 .2 3 4 !  — 5
2 5 . 0  O . 9 2 3 E  — 6  1. 797!  — 6  0 . 000!  0 0 . 0 0 0 1 7  0 1 .17 2 !  — 5
3 0 . 0  3 . 2 8 2 !  — 6  3 . 7 )2 !  — 7  0 . 000!  0 0 .0 0 0 !  0 3 . 6 5 5 4  — 6
35 .0 6.333E — 7  8 .3 1 3 !  — 8  0 . 0 0 0 !  0 0 . 0 0 0!  0 7 . 2 6 4 !  — 7
4 0 . 0  1.608 ! — 7  1 . 96 7 !  — 8  0 . 0 0 0 E  0 0 . 0 0 0 1 7  0 1 . 8 0 5 E  — 7
4 5 . 0  4 . 6 6 1 !  — 8  5 . 0 7 3 E  — 9  (7 . 000!  0 0 .000 !  0 S . 1 6 8 E  — 8
‘ 4 0 . 0  9 .9 2 4 !  — 9  1 . 4 2 8 E  —9 3 . 0 0 0 E  0 0 .000 !  0 1.135! — 8

DATE 0 3 / 0 4 / 1 7
LASER LINE 1 9 2 9 . 5 8 5 8  8 7 8
MODEL: MLDLAT IT IJ I3E SUMMER
NA LFA = 3 . 0 0 0 . ETA= 1 .7 7 0

ALT. H20 0 C02 0 03 0 CO 0 TOTAL
0 . 0  2 .0 1 2!  0 1 .6 3 2 !  —) 0 .00 0E 0 0 .000!  0 2 . 0 1 4 1 7  0
1.0 1.188! 0 1.355! — 3  0 . 0 0 0!  0 0 . 0 0 0 E  0 1.190!  0
2 . 0  6 . 65 7 !  — 1 1.128! — 3  0.000! 0 0 . 0 0 0 E  0 6 . 6 6 S E  — 1
3.0 3 .254 !  — 1 9 .381!  —4 0 . 0 0 0 E  0 0 . 0 0 0!  0 3 . 2 6 3 E  —1
4 . 0  1.639! —1 7 .7 8 2 !  —4 0 . 0 0 0 1 7  0 0 .0 0 0 !  0 1 . 64 7 E  — 1
5 .0  7 . 52 3 E  — 2  6 . 4 2 0 E  — 4  0 . 0 0 0 !  0 0 . 0 0 0 E  0 7 . 5 90 !  — 2
6 . 0  3 . 9 95 !  — 2  5 . 2 6 0!  — 4  0 . 0 0 0 E  0 0 .0 0 0 !  0 4 . 0 4 7 E  — 2
7 .0  2 . 0 97 !  — 2  4 . 2 6 9 !  — 4  0 . 0 0 0!  0 0 . 0 0 0!  0 2 . 14 0 E  — 2
8 . 0  1 .018!  — 2  3 . 4 8 7 !  —4 0 . 0 0 0!  0 0 . 0 0 0!  0 1 . 0 5 3 1 7  — 2
9 . 0  4 . 9 9 6! — 3  2 . 810! — 4  0 . 0 0 0 !  0 0 .0 0 0 !  0 5 . 2 7 7 !  — 3

10 . 0  2 . 2 S 6 E  — 3  2 . 2 7 0 !  — 4  0 . 0 0 0 E  0 0 . 0 0 0 E  0 2 . 4 8 3 E  — 3
11.0  6 . 5 8 6 E  — 4  1. 90 7 !  — 4  0 . 0 0 0 E  0 0 . 0 0 0 E  0 8 . 3 9 3 !  —4
12 .0  1 .50 1!  — 4  1 . 4 41 !  — 4  0 . 0 0 0 E  0 0 . 0 0 0!  0 2 . 9 4 2 !  — 4
13 . 0  3. 7 75 !  — 5  1 .129!  — 4  0 . 0 0 0!  0 0 . 0 0 0 E  0 1 . 5 0 6 1 7  — 4
1 4 . 0  1 .8S 9 E  — 5  8 . 2 5 4 !  — 5 0 . 00 0 !  0 0 .0 0 0!  0 1 .011 !  — 4
15 . 0  1 . 2 4 7!  — 5  5 . 9 6 4 !  — 5  0 . 0 0 0 !  0 0 . 0 0 0 1 7  0 7 . 21 1 !  — S
16 .0  9. 299!  — 6  4 . 3 5 1 !  — S 0 . 0 0 0!  0 0 . 0 0 0 E  0 5 . 2 8 1!  — 3
1, .0  7 .2 1 8!  — 6  3 . 1 1 4 8 !  — 3 0 . 0 0 0 E  0 0 . 0 0 0 E  0 3 . 9 10 1 7  — 5
18 .0  3. 7 11! — 6  2 . 3 3 0 !  — 5  0 .0 0 0 !  0 0 . 0 0 0 4  0 2 . 9 0 1!  — 5  -•

19 . 0  5 .0 1 4 !  — 6  1 . 6 8 9!  —5 0 .000 E  0 0 .0 0 0 !  0 2 .190 !  — 5
2 0 . 0  4 . 1 25 !  — 6  1 . 2 2 3 E  — 5  0 .0 0 0 !  0 0 . 0 00 !  0 1 . 6 3 7 4  — 5
2 1 . 0  4 . 19 2 !  — 6  8 . 90 2 !  — 6  0 . 0 0 0 !  0 0 . 0 0 0 E  0 1 . 3 0 9 !  — 5
2 2 . 0  3. 7 57 E  — 6  6.467! — 6  0 . 0 0 0 !  0 0 . 0 0 0 !  0 1 . 0 2 2 4  — 5
2 3 . 0  3 .6 1 0 !  — 6  4 . 6 9 7 !  — 6  0 .0 0 0 !  0 0 . 0 0 0 ! .  0 8 . 2 9 7 ! .  — 6
2 4 . 0  3 . 5 9 2 !  — 6  3 . 4 0 1 !  — 6  0 . 0 0 0!  0 0 . 00 0 !  0 6 . 9 9 3 1 7  — 6
2 5 . 0  3 . 6 0 4 ! .  — 6  2 . 4 9 1 !  — 6  0 . 0 0 0 !  0 0 . 0 0 0 !  0 6 . 0 9 5 !  .

~~,

3 0 . 0  1 .1 9 4!  — 6  5 . 1 0 3 !  — 7  0 . 0 0 0 !  0 0 . 0 0 0 1 :  0 1. 104 1: — 4
3 5 . 0  2 . 3 1 S E  — 7  1 .1 1 9!  — 7  0 . 0 0 0 !  0 0 .0 0 0 !  0 3 . 4 3 3 1 :  7
4 0 . 0  S. 9 4 7 F  — 8  2 . 5 9 7 !  — 8  0 . 0 0 0 1 :  0 0 .0 0 0 !  (1 8 . S 3 4 1 7  — 8
4 S . 0  1. 150 ! — 8  6 . 3 0 7 !  — 9  0 .0 0 0 !  0 0 . 0 0 0 1 7  0 2 . 4 0 0 !  — 9
5 0 . 0  3. 7 4 4 !  — 9  1 .8 0 6 !  — 9  0 . 0 0 0 !  0 0 . 0 0 0 1 7  I) 5 . ’ S lF. — 9

Figure 7. Calculated CO laser absorption coefficients for the
mid-latitude summer model .
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5 1 4  0 3 / 0 4 / 3 7
L A 1 ~~I 1. 1 . 4  7 ‘ : 3 . 4 2 4 . .  ‘ 7

‘1 .4 3 1  i n  .;: .
73 1.47: - 3 . 0 3  I • I lL” 1 . 77:)

4 ) 2 . .) -4 C02 I) 03 0 CL) 0 TOTA l.
0 .0 3 . 6 6 2 ! .  1 5 . 6 6 7 !  — 2  0 . 000!  0 0 . 0 0 0 . ’ 0 3 . 4 6 9 1 7  1
1 .0 I . 5 3 4 4 1: ‘I 5 . 1  1 4 1  — 2  0 . 0 0 0 4 2  0 0 .0 0 0 !  0 9 . 58 9 !  0
2 . 0  ‘ . 1  14)• 0 4.4 .4 — 2  0 .0004 ; 0 0 .000 ! 0 5 .2 1 9 !  0
3 . 0  2 . 4  4 r ~[ 0 3.811 !. 0.000! (4 3 . 0 70 !  ~ 2. 4 73 ! 0
4 . 0  1 . 1 7 ’ ) !  1) 3 . 2 4 3 7 :  — 2  0 . 0 0 0 !  0 0 .01.012 0 1.212 ! 0
‘4.0 ‘4. 2 (14 — , 

.. ‘2 - ’IF —2 0 . 0 0 0 : :  (7 0 .0 0 0 !  0 5 . 4 1 4 ) 2  —~6.0 2 . f,4~~l’ 1 1 . 2 6 5 1  — 2  3 . 0 0 0 !  0 0 . 0 0 0 E  0 2 . 8 7 4 !  —1
7 .0  1 . 3 3 0 4 :  — :  1 . 8 5 2 1 .  —2 0 . 0 0 0 !  0 0 .0 0 0 !  0 1 . 515 !  —1
44 .0  4 . 11%!  — 2  1 . 5 0 6 !  — 2  0 . 0 0 0 4 7  0 0 . 0 0 0 1 ;  0 7 . 6 2 5! — 2
9 . 0 i . 8 5 7 4  —2 1 . 2 lr — 2  0 . 0 0 0 1 :  0 0 . 0 0 0!  (1 4 . 4 1 6 4 4 2  — 2

1 0 . 0  1 . 2 1 3 !  — 2  9 . 5 1 7 !  — )  0 .0 00! 0 0 . 0 0 0 )  0 2 . 1 7 2 )  — 2
1 1 . 0  3 . 3 4 9 1 ;  — 3  1 . 5 4 ) 5 1 :  — 3  0 . 0 0 0 !  0 0 .0 0 0 !  0 1 . 0 4 5 ’ . — 2
1 2 . 0  7 . 1 1 .4 ; — 4  ‘ .4 1,1: — 3  0 . 0 0 o 1 :  0 0 . 0 0 0 1 :  0 4 . 5 2 9 7  — 3
1 3 . 0  1 .6 1 9 !  — 4  ~~~~~~~ — 3  0 . 4 ) 0 0 !  0 0 . 0 0 0 1 7  0 4 . 6 0 3 4  — J
1 4 . 0  8 . 2 6 3 !  — 5  3 . 2 7 3 ’  — 3  0 .0 0 0 !  0 0 . 0 0 0 !  0 3 . 3 5 5 !  — 3
1 3 . 0  5 . 5 4 111 — 5  2 . 3 8 1 7 :  — 3  0 . 0 0 0 1  0 0 . 000! 4) 1 .4 3 6 !  7
1 6 . 0  3 . 0 4 2 ! .  —c 1.14 31 — 3  0 . 0 0 0 !  0 0 .0 0 0 !  0 j . 7 7 6 E  — 3
17 . 0 2 . 3 2 7 !  — 5  1 . 2 4 4 3 !  — 3  0 . 0 0 0 !  0 0 . 0 0 0 !  0 1 . 3 0 7 4 .  — 3
18 . 0  1. 7 9 2 1 7  — 5  9 . 4 1 1 1 :  — 4  0 .0 0 0 !  0 0 . 0 0 0 4 ’  0 9 . S ’ I 1 E  — 4
1 9 . 0  1 .54 5 !  — 3  6.879! — 4  0 . 0 0 0 !  0 0 . 0 0 0 4 :  0 7 . 0 3 3 4 :  — 4
2 0 . 0  1 . 2 4 9!  — 5  5 . 0 2 1 !  — 4  0 . 0 0 0 !  0 0 .0 0 0 !  4 5 . 4 5 2 !  — 4
2 1 . 0  1 . 2 4 7 !  — S  3 . 6 9 1 1  — i  0 .0 0 0 !  0 0 . 0 00 !  0 3 . 90 6 !  — 4
2 2 . 0  1 .0 98 !  — 5  2 . 6 9 3 1  — 4  0 . 0 0 0 !  0 0 .0 0 0 !  0 2 . 8 0 2 !  — 4
2 3 . 0  1 . 04 7 !  — 5  1 . 9 7 7 !  — 4  0 . 0 0 0 !  0 0 .0 0 0 !  0 2 . 0 . 4 1 !  — 4
2 4 . 0  1 . 0 2 )!  — 5  1 . 4 4 4 !  — 0 . 0 00 !  0 0 . 0 0 4 ) !  0 1 . 5 4 6 !  — 4
2 3 . 0  1 .009 !  — 5  1.064! — 4  0 . 0 0 0 !  0 0 . 0 0 0 !  0 1 . 1 6 3 4  — 4
3 0 . 0  3 . 1 9 5 E  — b  2 . 3 09 !  — 5  0 . 0 0 0 4 :  0 0 . 0 0 0 E  0 2 . 4 , 2 8 4 .  5
3 3 . 0  5 . 8 9 7 !  — 7  5 . 3 5 5 !  — 6  0 . 0 0 0 !  0 0 . 0 0 0 4 2  0 5 . 9 4 5 1  —6
4 0 . 0  1 . 452 !  — 7  1 . 3 15 !  — 6  0 .0 0 0 ! .  0 0 .0 0 0 !  4) 1 .4 6 0 !  — 4 .
4 5 . 0  4 . 0 4 3 1 7  — 8  3 . 4 7 2 4  — 7  ‘~ . 0 0 0 E  0 0 . 0 0 0E 0 3 . 8 7 6 t
5 0 . 0  H . 0 4 0E — 9  9 . 8 5 7 4 — )  1 . 0 0 0 4 7  0 0 . 0 0 0 !  0 1 . 0 6 6 7 — 7

DATE 0 3 / 0 4 / 7 7
LA SER LIME 19 3 7 .2 3 3 5  8 7 6
MODEL: MIOI.AT ITUDE StOO l-ICR
NALFA 3 . 0 0 0 , ETA 1. 770

A Ll’. 1420 0 C02 0 03 0 CO 0 TOT A L
0.0 5. 759! 0 9.948! —4 0 .000E 0 0 .0002 0 5 .760 ! 0
3 .0 3.802! 0 8 .227! —4 0.000! 0 0.000! 0 3.602! 0

2.0 2.380! 0 6.711 ! — 4  0 . 0 0 0!  0 0 . 0 0 0!  0 2 . 3 8 1 ) 2  0
3.0 1.302E 0 5.36 7!. — 4  0.000! 0 0 . 0 0 0!  0 1 .3 0 3 !  0
4 . 0  7 . 301! .  — 1  4 . 2 3 7 !  — 4  0 . 0 0 0 4 7  0 0 . 0 0 0 4 2  0 7 .3 0 6 !  — 1
3 . 0  3. 7 2S F — 1 3 . 3 3 8 !  — 4  0 .0 0 0 !  0 0 . 0 0 0!  0 3 . 1 2 9 !  — 1
6 . 0 2 . 1 8 9!  —1 2 . 3 8 3 1 ;  — 4  0 . 0 0 0 1 7  0 0 .0 0 0 !  3 . . : 9 2 1 7  — 1
7 .0 1 . 2 7 0!  — 1 1. 9 6 9 17 —4 0 . 0 0 0 !  0 0 . 0 0 0 1 :  0 1 . 2 7 2 ) 2  — 1
8 . 0 6. 7 33E — 2  1 . 4 7 7 4  — 4  0 . 0 0 0 !  0 0 . 0 0 0 !  0 6 . 1 4 4 1 7  — 2
9 . 0  3 . 5 9 1 4 E  — 2  1 .105 !  —4 0 . 0 0 0 !  0 0 . 0 0 0 4 7  0 3 . 6 0 9 !  — .

10 . 0  1 .7 4 2 !  — 2  8 . 1 2 6 1 7  — 5  0 . 0 0 0 1 :  0 3 . 0 0 0 !  0 1 . 1 50 !  — 2
11 . 0  5 . 4 2 4 !  — 3  5.976 ! — 5  0 . 0 0 0 ) 2  0 0 . 0 0 0 4 .  0 5 . 4 8 4 !  — 3
12 . 0  1 . 2 9 2 1 7 — 3  4 . 3 3 3 ! — ’, o . O o o i :  0 0 . 0 0 0 !  0 1 . 3 3 4 1 7 — 3
1 3 . 0  3. 369 !  — 4  3 . 1 4 0 !  — 5  0 . 0 0 0 1 ;  0 0 . 0 0 0 ) 2  0 3 . 1,8 317 — 4
14.0 1.llbE — 4  2 .3 0 9 !  — 5  0 .0 00 !  0 0 . 0 0 0 ( 7  0 2 . 0 0 7 !  — 0
15 . 0  1 . 2 7 % !  —4 1 .616 ! —S 0.000! 0 0.000! 0 1.445! —4
16 . 0  9 .9 10 !  — 5  1 .2 2 6 !  —5 0.000! 0 0.4)00! 0 1 . 1 3 4 4  —4
1 7 .0  7 . 8 9 7 c  — 5 9 . 01 2 !  — b  0 . 0 0 0 4 :  0 0 . 0 4 ) 0 !  0 S . 7 ’ l~~I — 5
18 . 0  6. 3 3 8 !  — 5 6 .598E — 6 0.000! 0 0 .000! 4 - b. ”’4 4 1

1 9 . 0  3 . 6 3 1 !  — 5  4 . 8 5 8 1 7  — 6  0 . 0 0 0 !  1 0 .0 0 0 !  0 4 . 0 1 7 1  — 5
2 0 . 0  4 . 6 4 9 4 7  — 5  3 . 3 7 6 !  — b  0 . 0 0 0 1 :  0 0 . 0 0 0 1 7  (4 5 . 0 1 7 !  — 5
2 1 . 0  4 . 109! 5 2 . 6 4 1 !  —4. 0 .000! 4 0. 000 . .  - 1 4 .~~ 7 3 L
2 2 . 0  4 . 1 8 5 ~ — 3 1 . 94 9 !  — b  (( . 0 00 !  0 0 . 00) ’ )-: 0 4 . 3 7 9 1 7  — 5
0 3 . 4 )  4 . 0 3 ) ) !  — 5  1 . 4 5 6 1 7  — 6  0 . 0 0 0 1 :  0 . 0 0 0 1 ’  0 4 . 1 4 9 1 .  — 6
2 4 . 0  3 . 3 2 1 4 .  — 6  1.074! — 6  0 . 0 0 0 1  1) 0 .0 0 0 !  0 4 . 0 2 ’ F
2 5 . 0  3 . 8 4 4 4 ) 2  — ‘1 7 .968! — 7  0 . 0 0 0 ) :  0 0.0004’ 7 3 . 4 4 7 1  — ç

3 0 . 0  1 . 1 Q S ’  — 6  1. 3 2 0 !  — 7  . 7 . 0 0 0 1  3 0 . 0 0 7 1 :  0 1 . .  1 4 )  — 5
3 5 . 0  2 . 1 5 0 !  — 6  5 . 1 1 7 4 3  —8 0 . 0 0 0 4 ’  o 0 . 0 0 0 3  0 1 . 2 ( 1 1 ! -  — 6
4 0 . 0  5 . 1 4 4 , ’ ;  — 1  1 . 4 ’ 7 !  — 0  0 . 0 0 0 !  0 0 . 0 4 ) 0 )  0 5 . 2 9 . 1  — 7
4 3 . 0  1 . 3 ” 8 1  — 7  4 . 4 3 5 1 ’  .9  0 . 00 0 !  0 0 . 0 0 1 4 (4 1 . 4 4 ’ . ’ . — 7
5 0 . 0  2. 7 14 ! ’  — H 3 . 4 6 0 4  — 9  0 . 0 0 0 1 :  0 o . o o o i ;  0 2 .  )Y ’ I — ‘

flgure 8. Calculated CO laser absorption coefficients for the
mid-latitude summer model .
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DATE 03/0 4 / 1 7
LASER LINE 1 941 .00 63 8 1 5
MODEL I I I DLA T I T U U E  SUI!Ml: l4
NAL FA ” 3.000. ET.\— 1 . 770

ALT . 4420 0 C02 0 03 0 CO 0 TOTAL
0 . 0  1.3 34 !  1 8 . 3 2 2 1 ’  — 4  0 . 0 0 0!  (3 0 . 0 0 - ) !  o 1 . 5 3 4 1 -  1
1.0 8 .9 7 5E 0 7 .1 11! — 4  0 .0 0 0 4 :  1 0 . 0 0 ( 4 !  0 (‘ . 9 1 6 4  7)
2 . 0  4 . 9 6 9 !  0 6 . 0 5 4 4 4 :  — $  0 . 0 0 0 4 7  0 0 . 4 ) 0 ! :  4 ’ 4. ’.,4I (I
3 . 0  2 .4 2 0 !  0 3 . 1 2 14 1 ;  — 4  0 . 0 0 0 1 7  4’ 0 . 0 : 0 ! ’  ‘ 2 .4 1 1 !  0
4 . 0  1 .21  1E 0 4 .  315! — 3  0 . 0 0 0 1 7  0 0 . 0 ( 4 4 ) 4 ’  0 1 .2 0 2 !  4)
5 . 0  5 .5)1 !  — 1 3 .60 1 !  — 4  0 . 0 0 0 4 :  0 f l . 0 0 0 t ;  0 5 . 5 3 4 4 2  — 1
6 . 0  2 . 9 2 1! — 1  2 . 9 7 8 4 7  — 4  0 . 0 0 0 4 .  0 0 .0 0 0 !  0 2 . 4 2 4 4; — 1
7 .0 1 .326 !  —1 2 . 4 3 4 !  — 4  0 . 0 0 01  0 0 .0 0 0 !  0 1 . 5 2 8 1 7  — 1
8 .0 7 .37 6 !  — 2  1.995 !  — 4  0 . 0 0 0 1 7  0 0 .0 0 0 !  0 7 . 39 6 !
9 .0 3 . 60 2 !  — 2  1.61) !  — 4  0 .0 0 0 !  0 0 . 0 0 0!  0 3 .6 18 !  —2

10. 0 0 .617 !  — 2  1 . 3 03 !  — 4  0 .0 0 0 !  0 0 .0 0 0 !  0 1 .6 3 11:  — 2
11.0 4 . 69 9 !  — 3  1 . 0 3 4 4 ! — 3  0 . 0 0 0!  0 0 . 0 0 0!  0 4 . 8 0 2 !  — 3
12 .0  1.064!  — 3  4 .2 6 1 !  — 5  0 . 0 0 0 F  0 0 .0 0 0!  0 1. 14 7 !  — J
13 .0  2 .659 !  — 4  6 .4 4 . 2 !  — 5  0 . 0 0 0 !  0 0 . 0 0 0 1 7  0 3 . 3 05 !  — 4
1 4. 0  1.309! —4 4 . 7 42 4 :  —6 0 . 0 0 0 !  0 0 .0 0 0 !  (1 1. 7 8 3 !  — 4
13 .0  8 . 48 7 !  — 5  3 . 4 3 6 !  — 5  0 . 0 0 0 !  0 0 .0 00 !  :1 1.192 !  — 4
16 .0 6 . 3 17 E  — 3  2 .311!  — 6  0 .0 0 0!  0 0 .000 !  (4 8.8281: — ç
17 .0 4 .89 3 !  — 5  1. 44 431: — 5  0 . 0 0 0 !  0 0 . 0 0 0 1 7  0 6 . 7 3 7 !  — 5
18 .0  3 .8 67 !  — 5  1.3 48 !  —5 0.000! 0 0.00047 0 5.216! —5
19.0 3.391!  — 5  9. 79 0! — 6  0 .0 0 0 !  0 0 . 0 0 ( 4 ! 0 4 . 3 7 0 !  — “

20 .0 2. 7 8 7! — 5  7 .110! — 6  0 .0 0 0 !  0 0 . 4 ) 0 0 1 7  0 3 . 4 9 4 4 42 — 5
2 1.0 2 .8 2 9 !  — 5  5 . 1 73 !  — 6  0 .0004 :  0 0 . 0 0 0!  4’ 3 .3 4 6 !  — 5
2 2 . 0  2 . 53 2 !  — 5  3. 76 4 ! — 6  0 .0 0 0 !  0 0 .0 0 0 !  0 2 . 9 0 9 !  — 5
2 3 . 0  2 . 4 31 !  — 5  2 . 73 4 !  — 6  0 .0 0 0 !  0 0 .000!  0 2 . 704 !  — 5
2 4 . 0  2 . 4 16 !  — 5  1. 9 86! — 6  0 .0 0 0 !  0 0 . 0 0 0 E  0 2 .613 !  — 6
2 5 . 0  2 . 4 2 2 !  — 5  1 .4 56 !  — 6  0 .0 0 0! 0 0 .0 0 0 !  0 2 . S 6 O E  — 5
3 0 . 0  7 .957 !  — 6  3 .015!  — 7  0 . 0 0 0 c  0 0 .0 0 0 !  0 4 4 . 2 5 9 !  —4.
3 5 .0  1 .524 !  — 6  6 . 6 8 3 !  — $  0 . 0 0 0 E  0 0 .0 0 0!  (7 1.591.E — b
4 0 . 0  3 .8 3 9!  — 7  1 .57 0 !  — 8  0 .0 0 0 !  0 0 .0 0 0 !  0 3 . 9 9 6 1 7  — 7
4 5 . 0  1.103E — 7  4 .0 1 2 !  — 9  0 . 00 042 0 0 . 0 0 0 4 2  0 1. 14 3 !  — 7
3 0 . 0  2 .332 !  — ø  1 .12 1 4 7  — 9  0 .000 !  0 0 .0 0 0 !  0 2 . 4 4 4 E  — 8

DAT E 0 3 / 0 4 / 7 7
LASER LINE 1 9 4 4 . 7 4 4 8  8 7 4
MODEL: MED LATZTUD E SUMMER
NALFA= 3 . 0 0 0 ,  ETA— 1 . 7 7 0

ALT . 4420 0 C02 0 03 0 CO 0 TOTA l .
0 .0  1.548 !  1 7 .275 !  — S 0 . 0 0 0 !  0 0.000! 0 1.548! 1
1.0 9 . 1 9 3 E  0 5 . 7 6 5 E  — 5 0 .000! 0 0.000! 0 9.193! 0
2.0 5 .207 !  0 4 . 34 6 !  — 3 0 .000 ! .  0 0 . 0 0 0 4 2  0 6 . 2 0 7 !  0
3 .0  2 .586 !  0 3 .550 !  — 5 0 . 0 0 0 !  0 0 . 0 0 0 !  0 2 . 5 8 6 !  0
4 . 0  1 .325!  0 2 . 770 !  —5 0 . 0 0 0 4 2  0 0 . 0 0 0 E  0 1 .325 1: 0
5.0 6 . 2 0 0!  — 1 2 . 1 5 4!  — 5  0 . 0 0 0 1 7 .  0 0 . 0 0 0 ) :  0 6 .2 0 0 !  — 1
6.0 3 .356 ! —1 1.666! — 5 0.000! 0 0.000! 0 3 . 3 56 !  —1
7 .0 1. 798 ! — 1 1 .2 79 E  — 5 0 .0 0 0 !  0 0 . 0 0 0 !  0 1. 798 !  — 1
8.0 8.95SF —2 9.819! —6 0.000! 0 0.000! 0 6.956! —2
9 . 0  4 .4 9 0 !  — 2  7 .5 17 !  —b 0.000! 0 0.000! 0 4.4 9142 —2

10.0 2 .083! —2 ‘4 .737 42 —6 0 .000! 0 0 .000 17. 0 2 .082! — 2
11.0 6 .2 0 5 !  — )  4 . 3 6 1 4 7  — 6  0 .0 0 0 1  0 0 .0 0 0 !  0 6 . 2 1 9 1 ’  — 3
12 .0  1 .455!  — 3  3 . 3 0 2 E  — 6  0 . 0 0 0 !  0 0 . 0 0 0 1 :  0 1 .4 6 8 !  — 3
13 . 0  3 . 14 447 — 4  2 . 48 1 !  — 6  0 . 0 0 0 E  0 0 . 0 ) 0 1  0 3. 769! ;  — 4
1 4 . 0  1 .84 3 !  — 4  1 . 8 1 3E  — 6  0 .0 0 0 !  0 0 .000 ! - :  0 1. 96 147  — 4
15 .0  1 . 23 6 !  — 4  1.309!  — 6  0 . 0 0 0 !  0 0 .0 00 !  0 1 . 2 4 9 /  — 4
16 .0 7 .107! — 3  9 .5 4 2 !  — 7  :4 . 0 0 0 1 2  0 0 . 4 ) 0 0 !  (4 . 2 0 3 ! ’ — c
17 .0 3 . 4 4 1!  — c  6 . 9 90 !  7 0 . 0 00 !  0 0 .0 0 0 !  0 c .c :  11 — c
18 .0  4 . 2 4 4 4 !  — 5 5 .101!  — 7  0 .000 !  0 0 .0 0 0 !  0 4 . 2 ( 4 1  — 5

19 .0 3 . 4 , 6 7 1 7  — 5  3 . 72 5 !  — 7  0 . 3 ) 0 3 ) !  0 0 . 0 0 0 4 7  0 3 .~~ )’,( — 5
2 0 .0  2. 96 9 !  — 3  2.719! —7 0 .0 ( 4 0 !  0 0 . 0 0 0 4 1  (4 2 . 8461 : — ‘ 4

2 1 .0  2 . 9 6 9 1 7 — 5  1 . 9 9 0 1 7 — 7  0 . 0 0 0 4 :  0 0 . 0 0 0 !  4’ 2 .~~8~~I. — ”
2 2 . 0  2 . 6 2 ~ t — 6 1 . 4 5 5 4 2  — 7  0 . 0 0 0 4 ’  0 0.000! 0 2. o J c )
23.0 2 .4721 — 6 1.069! —7 0.000!; 0 0.000! 0 1.4~~ 3l
24.0 2. 4 241: —5 7 .8 14! — 8  0 .000! 0 0.000! 4) 2 .4 )2!
26.0 2 .496! —6 5. 76 317 — 8  0 .00 :1 ! 0 0.4)004 0 2. 404 1 ’
30.0 ‘.317 ! — b  1 . 2 1 1 1 ’  — 4 4  0 . 00 0 !  0 0 . 0 0 0 1 ’  0 1 . 3 3 0 :  — 6
3 3 . 0  3 .  3(3 1’ — b  3 .037 ! —9 0.00 042 0 (4.0004 0 1 .318! — b
40.0 3 . 1 7 0 4 7 — 7  1 .4 1 4 2 4 — 3 0  0 .0001: 0 0.0004 4’ 3 .1 H 4  — ,
4 6 . 0  8 .604 1’ — 8  2.1981— 10 ( .00 01: 4) 0 .0004’ 0 ‘~.b2bF —

50.0 1, 1 114 — ‘4 6 . 4 6 3 1 — 11 0 . 0 00 !  0 0 .0 0 3 !  4 1 . 1’)! — ‘4

Figure 8. Calculated CO laser absorption coefficients for the
m1d-~atttude sumer model .
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‘A l l ’ 0 4~~3 4 / 7 7
) 2 . \ S F K  1 . 1 1 4 4  1 . 4 6 . 4 4 8 9  6

‘1001:1. : 171 ‘ t A T  1 ‘~ !‘ l!l .l41’4l4 44
‘IALI P4= 3 . 0 0 0 .  4 10,- 1 .17.!

A T ,T . H 20 0 (‘02 0 fl 0 C’) 0 10) ‘ 1
0 . 0  2 . 8 3 3 !  0 9 . 71 0 4 ;  — S  0 . 0 0 0 1  0 0 . 0 0 0 4 2  (7 2 . ’ ’4 J !  0
1.0 1. 70 4 4 :  0 7 .8 2 7 1 :  — ‘ 4  0 .0 0 0 !  0 0 . 0 0 0 1 .  0 1. 7 0 4 ! .  0
2 . 0  9 . 3 8 8 !  — 1  6 . 2 ’ ! — 5  0 . 0 0 0 !  0 0 . 1) 4( 0 1: 0 9 . 5 8 9 !  — 1
3 . 0  4 . 729 1 :  — 1  4 ,91)2 — 5  0 .0 0 0 !  0 0 . 0 0 ( 4 4  43 ~~ . 12 0  —1
4 . 0  2 . 4 0 9 !  — 1  3 . 9 8 1! — 5  0 . 0 0 0 !  0 0 . 4 7 2 0 ) 2  Ii 2 . 4 0 9 !  — 1
5 . 0  1.120! :  — 3  3 . 1 5 9 ) 2  — 5  0 . 0 0 0 4 2  0 0 . 0 0 0 ! -  0 1 .21 ) — 1
6 . 0  6 . 0 ) 6 4 2  — 2  2 , 4 3 3 1 :  — 5  3 . 0 0 0 4 1  0 0 . 000 !  0 6 . 0 3 9 4 ;  — 2
7 .0 3 . 2 2 1 4 7  — 2  1. 95 1! — 5  0 . 0 0 0 L  0 0 . 0 0 0 !  0 3 . 2 2 3 ; :  — .

4 3 . 0  1 . 5 9 9 4 7  — 2  1 . 53 0 !  — 5  0 . 0 O 0 1 ~ 0 0 . 0 0 3 1 ’  0 1.4.00! —2
9. 0 7 .999 f ;  — 3  1.191! —c o . o o o i ;  0 0 . 0 00 !  1! 8 . 3 ) 11! 3

10 .0  3. 7 0 342 — 3  9 .2 54 ! .  — 6  0 . 0 0 0 !  0 0 . 0 0 0 1 :  0 4 . 7 1 2 ) ’ — 3
11.0 1.106! — 3  7 .1 24,!. — 6  0 .0 0 0 !  0 0 . 0001 ’  0 1.113! — 3
1 2 . 0  2 . 5 9 2 4 2 — 4  5 .4 4 . 5 ! .  — 6  0 .0 00 11  0 0 .0 1( 1 ! 0 2 . 44 7 !  3
1 3 . 0  6 . 6 8 4 !  — 5  4 . 1 4 2 1 — 4 ,  0 . 0 0 0 !  0 3 . 0 0 0 !  I’ 7 .098;
1 4 . 0  3 .2 9 1 !  — 5  3 . 0 2 6 4 2  — 6  0 . 0 0 0 !  0 0 . 0004. 1) 3 . 693)2
1 5 . 0  2 .191!  — 5  2 . 1 8 5 4 2  — 6  0 . 0 0 0 !  0 0 . 0 00 ! .  0 2 . 4 0 ” !  — !

16.0 1 .633! —5 1 .593 ! —6 0.00’( (1 0 .0004’ 0 1. 7s21
17 .0 1 . 2 6 7 4 2 — 3  1 . 16 7 E — 6  0 .0 0 0 !  0 0 . 0 0 ! ) :  0 1 . 3 8 4 ; .
18.0 1 . 0 0 2 4 7 —5 8 . 5 2 3 4 2 — 7  0 . 0 0 0 4 .  0 0 . 7 ) -~ 3 l  0 1 . 1 ) 8 7 1 :  — ç

19.0 8. 7 56 ! — 6  6 .2 10 !  — 7  0 . 0 0 0 !  0 0 . 0 0 0 )  4)  ‘( . 3 7 7 , .  — 6
2 0 . 0  7 .369! — 6  4 . 5 2 6 4 2  — 7  0 . 00 0 !  0 0 . 0 07 !  0 7 .e 2 2 1  — b
2 1.0 7 . 2 3 1 4 7  — 6  3 . 3 0 7 4 2  — 7  0 . 0 4 - 0 !  0 0 . 0 0 0 !  0 7 .6 8 11 — 6
2 2 . 0  6 . 4 6 8 E  — 6  2 . 4 1 S F  — 7  0 . 0 0 0 L  0 0 . 0 0 0 4 2  0 6 . 710! —6
2 3 . 0  6 . 35 8 !  — 6  1. 76 9 !  — 7  0 . 0 0 0 4 2  0 0 . 0 0 3 1 :  0 4 . 3 3 5! —1.
2 4 . 0  6 . 30 0 !  — 6  1 .290!  — 7  0 . 0 0 0 4 7  0 0 . 0 0 0/  0 4 . 2 2 9 7  —6
23 .0  6 . 0 94 !  — 6  9 . 5 0 0 4 2  — 8  0 . 0 0 0 1  0 0 .0 0 0 !  0 6 . 4 8 9 4 .  — 6
3 0 . 0  1.9)1! — 6  2 . 052 !  — 8  0 .0 0 0 !  0 0 . 0 0 0 4 .  0 1. 9 5 2 4 2  —~~
3 5 . 0  3 . 37 3 !  — 7  4 . 76 3! — 9  0 . 0 00! 0 0 .0 0 0 !  0 3 . 62 11  — 7
4 0 . 0  8 . 6 8 5!  — 9  1.190 ! — 9  0 .0 0 0 !  0 0 .0 0 0!  (1 8 . 80 3 4; — b
4 5 . 0  2 . 4 2 3 4 2 — 8  3 . 1 6 4 4 2 — 1 0  4 . 000!  0 0 . 0 0 0 4 .  0 2 . 4 5 6 1 — 8
5 0 . 0  3 . 0 7 4!  — 9  9 . 0 7 2 4 2 — 1 1  (( . 0 0 0!  0 0 .0 0 0 !  0 5 . 1 6 4 4 1  — “

DATE 0 3 / 0 4 / 7 7
L A S E R  LONE 1 9 5 2 . 1 1 8 5  44 7 2
MODE L: M IDLAT ITUD E SUMM ER
NALFA 3 . 0 0 0 .  ITA= 0 . 7 7 0

ALT . 44 20 0 C0 2 0 03 0 CO 0 To-rAt.
0 . 0  j .2 7 2 E  0 1.214! —3  0.000E 0 0.000! 0 1.273 ! 0
1.0 7 .546! — 1 1.001! — 3  0.000)’ 0 0.00047 0 7 .556! —1
2 .0 4 . 2 3 6 !  —1 8 . 2 2 5 !  —4 0. 000! 0 0.00042 0 4.264, — 1
3.0 2.097E — 1 6 . 69 6 !  — 4  0 . 0 0 0 E  0 0 . 0 0 0 4 2  0 2 . 104!  — 1
4.0 1.065E —1 5 . 4 2 9 47 — 4  0 .0 0 0 !  0 0 .0 0 0 !  0 1 .0 7 1 !  — 1
5.0 4.93842 —2 4.370! —4 0.00042 0 0.000! 0 4. 982! —2
6.0 2.647! —2 3 .46742 —4 0.000! 0 0.000! 0 2.682! —2
7.0 1.404! —2 2.752! —4 0.000! 0 0.00042 0 1. 432! — 2
8.0 6.884! —3 2.167! —4 0.000! 0 0.000)2 0 7 .1 01! —3
9.0 3 .413! —3 1.691! —4 0.00042 0 0 . 0 0 0!  0 3 . 5 8 2 4 2  — 3

1 0 . 0  1 .3 55 !  — 3  1 .3 1 1 !  — 4  0 . 0 0 0 !  0 0 . 0 0 0 4 2  0 1 . 6 4 4 6 !  — 3
11.0  4 . 3 86 !  4 1 . 0 0 6!  — 4  0 .0 0 0 !  0 0 . 0 0 0 !  4 5 . 5 ” 2 E  4
12 . 0  1 . 0 5 4 4 2  — 4  7 .6 65 !  — 5  0 . 0 0 0 4 2  0 0 . 0 0 0 E  0 1. 520 1:  —4
1 3 . 0  2 . 6 7 5 E  — S  5 . 7 6 6 !  — 5  0 . 0 0 0 4 2  0 0 . 0 0 0 4 2  0 0 . 4 4 1 !  — 5
14.0 1.350E — 5 4.227E — 5 0.000! 0 0.000! 0 5.578! — 5
1 5 . 0  9 . 3 6 3 !  — 6  3 .0 6 1 !  — 6  0 . 0 0 1 ) !  0 0 . 0 0 0 4 2  0 ’  3 . 9 9 7 !  — 5
16.0 7.243 ! —6 2 .23642 —5 0.0001 0 0.000! 0 2. 961! —5
4 7 .Q 3 .8 9 8!  — 6  1.641! — 5 0.000 42 0 0.000! 0 2 . 2 3 1 4 7  — 5
1 8 . 0  4 . 9 4 9 42 — 6  1 . 2 0 1 4 2  — 5  0 .0 0 0 !  0 0 . 0 0 0 !  0 3.4.44.): —5
1 9 . 0  4 . 7 3 4 4 2  — 6  8 . 7 7 7 !  — 6  0 . 0 0 0 !  0 0 . 00 0 !  0 1 . 3 4 9 !  —5
2 0 . 0  4 . 2 1 8 4 7  — 6  6 . 4 18 !  — 6  0 . 0 0 0!  0 0 . 000!  0 3 . 0 7 0 4 7  — S
21 .0 4 .873 ! —6 4 . 703 ! —6 0.000! 0 0.0001 0 9,577 )2 ~
2 2 . 0  4 . 9 1 3 !  —6 3 .445 ! —4, 0.00042 0 0.000! 0 4 .419; —6
23.0 5 .636 ! —6 2 .336 ! —6 0.030! 0 0.03)0! 3 8.1 12 !
2 4 . 0  6 . 3 7 3 4 2  — 6  1. 3 55! —4, 0 . 0 0 0 !  0 0 .0 0 0 !  0 8 .4 2 . 0  — 4 ’

25.0 1.164 4 1  — b  1. 369 42 —6 0. 00011 0 0.0004 0 “ .1 (7! —b
3 0 . 0  7 . 1 36 !  — 6  3 , 0 3 1 4 2  — 1  0.000! 0 0.000! 0 1 .460! — b
3 5 . 0  3 . 7 9 242 — 6  7 . 2 8 0 !  — R  0 . 0 0 0 1  0 0 . 0 0 ) ’ ! (1 3. 54-” !: — b
4 0 . 0 2 . 5 5 0 4 2  — 4 ’  1. ” 8 b E  — M  0 . 0 0 0 1 ’  0 0 . 0 0 0 4 1  1) 2 . 6 • - 9 4 7  — b
45 .0 1. 1 3642 — 6  5 . 3 1 8 4  — 9  0 . 0 0 0 4 2  0 0 .000 1:  0 3 . 1 43 !  — b
5 0 . 0 7 . 06 4! — 7  1 . 56 9 !  — 9  0. 00 0 2 0 4 .010! 1 1 .080;; — 1

Figure 9. Calculated CO laser absorption coefficients for the
mid -latitude summer model .
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DATE 03/04/77
LASER 1.144! . 1’15’ , . 1 3 3 4 8 1 1
MODEL: M I P L A T I T U )  
% A L F A  3 . 0 0 0 , E tA ~ 1. 7 7 0

A L T .  4 4 2 0  0 C :2 0 03 0 CO 0 1,1 5)2
0.0 4.657! 0 4.02)! —4 0.000! 0 0.000! 4! 4 , 4~~ sl ’
1.0 2.844)2 0 3 .524) —4 0.00041 0 0.000! 4’ .~= 4 L  2
2.0 1 .663! 0 3 .022 ! —4 0 .000! 0 0.8001’ 0 1.643 !
3.0 8.549! —1 2.5214: —4 0.000! 0 0.000! 0 ,‘ , S~~1E —

4.0 4.563! 2 .042 1 . —4 0.000! 0 0.000!: 0 4 .647 !: — 1
S.0 2.2 4242 —1 1.69642 —4 0.000! 0 0,003! 1) 2 .2 4 4 3 ’ .1
6 . 0  1 . 2 8 5 4 2  — 3. 1 .360 !  —4 0.000! 0 0.000! 0 1. 2 8 ~~E —

7 .0 7 . 3 ? 5 E  —2 1.070! —4 0.000! 0 0 .00042 0 7 .3.9842 —1
8 . 0  3. 9 4 5 E  — 2  8 .066! — 5 0.000! 0 0.000! 0 3. 95331 — 2
9.0 2 . 1 6 0 !  — 2  6 . 0 6 9 4 2  — 5  0 . 0 0 0 !  0 0.000! 0 2.14..! — 2

0 0 . 0  1 . 0 9 7 4 2  — 2  4 . 3 4 2 !  —5 0.000! 0 0.000! 0 3.101 1 — ‘
11.0 3.653 ! — 3  3.102!, — 5 0.000! 0 0.00042 0 3 ,884 ! — 3
12 .0 9.538! —4 2 .09142 —5 0.000! 0 0.000! 0 ~~. 7 b 7 4 .  — 4
13. 0 2.798u —4 1.40642 — 5 0 .0 0 0 !  0 0 .0 0 0 !  0 2 . ’~ 3 9 L  — 4
14.0 1.6 440! —4 1 .101 ! — S  0.000! 0 0 . 0 0 0!  0 1.~~”0E — 4
13 .0 1.3 71! —4 8.422) — 6 0.00 011 0 0 . 0 0 0 !  0 1 .4 3 5 !  — 3
1 6 . 0  1 . 1 4 4 8 4 2  — 4  6 . 4 1 3 4 2  —6 0.0004: 0 3.000! 0 1 .25.’! —4
11 .0 1.138! — 4  4 .8 9 3 !  — 6  0 . 0 0 0 !  0 0 . 0 0 0 !  0 1.187 ! —4
48 .0 1.108! —4 3 .6717: —6 0.000! 0 0.000! 0 1 .1 4 4 42 —4
19.0 1 .195 ! — 4  2 . 8 2 4 4 2  — 6  0 . 0 0 0 !  0 0 . 0 0 9 !  0 1 . 2 2 3 4 7  — 4
20.0 1.1 9642 —4 2.163 ! —6 0 .000 ! 0 0.000! 0 1.218 ! —4
21.0 1 .463 42 — 4 .1.654! — 6  0.000 ! 0 0.000! 0 1.480E —4
2 2 . 0  1 .5 6 3 !  — 4  1 . 2 6 1 !  — 6  0 . 0 0 0 !  0 0 .0 0 0 !  0 1.5~~5E — 4

2 3 . 0  1. 775s —4 9 .’~42 !  — 7  0 . 0 0 0!  0 0 . 0 0 0 ! .  0 4 . 7 4 3 5 4 2  — 4
24.0 2.06442 —4 7 .53642 —7 0.000!. 0 0.000! 0 2.0711. —4

2 5 . 0  2 . 3 8 8 E  — 4  5 . 7 5 5 4 1  — 7  0.070! 0 0.000E 0 2.394! —4
3 0 . 0  1 .507 !  — 4 1. 728! — 1  0.003! 0 0.000! 0 1.508! —4
3 5 . 0  5 . 1 4 6 4 1  — 5  5 . 5 6 7 !. — 8 0.000! 0 0.00042 0 5.152 ! 5
4 0 . 0  2 .3 0 3 !  —5 1.95542 —8 0.030! 0 0.000! 0 2.307! ‘~5
4 5 . 0  1 . O S S !  — 5  6 .9 9 1 !  — “  0 . 0 0 0 4 2  0 0 . 0 0 0 4 2  0 1.156! — 5

4 . 0 6 0 4 1  — 4 .  2 . 2 8 9 ! .  — 3  0 .0 0 0 !  0 0 . 0 0 0!  0 4 . 0 8 2 !  — 6

Figure 9. Calculated CO laser absorption coefficients for the
mid-lati tude summer model .
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_ _  _ _  _ _ __ _ _ _ _

PAT ! 3 3 / 0 4 / 7 7
L A S E R  LINE 1 92 7 . 2 9 5 9  7 4’ 13
‘IODEL : MI D4.AT It )’OF 0043)1418
1;ALFA— 3.000 . ETS= 1. 770

ALT . (420 0 (‘02 0 03 1) CO 0 TOTAL
0.0 3.1)0! 0 1.106! — 3  0.00):! 0 0.0001 3 .1314 . 0
1.0 1. 838! 0 9.1007’ — 4 0.000! 0 0.000! 0 1.4339 ! 0
2.0 1 .02 642 0 7 .51 2) — -1 0.000! 0 0.000! 0 1.327 ! 0
3.0 5.011! —1 4 .172): — 4  0.000! 0 0.000! C 5,011! —1
4.0 2 . 5 2 4 4 7  — 1 5.0b 1(. —4 0.000! 0 0.00!: 0 ;.529L —1
5.0 1.1 60)2 — 1 4.13 )’ ) — -1 0.100! 0 0.00!! 0 1.164 42 — 3.
6.0 b.3.4.’o —2 3.349t —4 0.000! 0 0.00012 0 6.20241: — ‘
7.0 3 .245)2 —1 2.691! —4 0.0007: o 0.000! 0 3 .2724: —2
8.0 1. 5-4 1 ; —2 2.1474; —4 0.00:)!. 0 0.000! (1 1.403! — 2
9.0 ).?80F, — 3  1. 729 !  — 4 0.001)4: 0 0.0001 0 7 .95342 — 3

10. 0 3.624!’ — 3  1 .3 7 7 1 :  — 4  4 .00 041 0 0.000! 0 3.462t — 3
11.0 1.0 )11: — 3  1.055! —4 0 .000 )2 0 0.000!. 1: 1 .140 !  — 3
12.0 2.36511 — 4 -5 .529)’ — 5 0.000! 0 0.00))! 0 3.208! —4
13.0 6.921! —5 4 ,61 4) —5 0.00): !-’ 0 0.000! 0 1 .263 ! —4
14.0 2.9131: —% 4.9 1 1 1 1  —5 0.000! 0 0.003! 0 7 .826! — 5
15.0 1.946! —5 3.622! —5 0.000! 0 0.0007: 0 3.568!
36.0 1.4 5 1 41 — 5 2./09! —5 0.1)00! 4) 0 . ( ’ 4 0 4  0 4 . 1 6 0 4 : — S
17 .0 3 .1251, — S 2. 043)’ — 0.0:4)’-! 0 0.00041 0 3 .14,9;’ —5
18 .0 4.902! —6 .54742 —5 0.000! 0 7 .000! 0 2. 43 443 —5
19.0 7.612!: —6 1.102! — S 0.000! 0 0. 50 1 0 1~~~~4 3 4 7  —5 -:

20.0 6.424! —6 9.111 ! —6 0.000! 0 0.000! 0 1 633 ! — 5
21 .0 6.525! —6 7 .090! —1 , 0.000!. 0 0 .00011 0 1 .361 ! 5
2 2 . 0  5.945! —6 5 .54742 —6 0.000! 1) 0.000)2 0 1.139 ! —6
23.0 5 .61242 — 6 4.44547 —6 0.000! 0 0.0~~OE 0 1.00642 — 5
24.0 5 .58342 — 6 3.509! —6 0.000! 0 0.000! 0 3 .090 6
25.0 5.600! —6 2. 79017 —6 0.00042 0 0.004!! 0 8.390! —6
30.0 1.8 45! —6 1.021 ! —6 0.000! 0 0.000! 0 2 .8664 — 4.
35 .0 3.54547 —7  4.28842 —7 0 .0001 0 0.000 41 0 7.83)1 —7
40.0 8.968! — 4 2.23542 —7 0.720! 0 0.000! 0 3.132! — 7
45.0 2.591! —8 1.348! —7 0,003 ! 0 0.000! 0 1. 607!. — 7

60.0 5.50711 —9 7 .5 45)’ —8 0.000! 0 0.000! 0 8.094.!

DATE 0 3 / 0 4 / 7 7
L A S E R  LINE 1 9 3 1 . 4 0 5 3  7 6 14
MODEL: M IDLATITUD !  SUMMER
!4AL)’A= 3.000. ETA 1. 770

ALT . (120 0 Co2 0 03 0 CO 0 TOTA L
0.0 1.928! 0 1.850! — 3  0.000! 0 0.00042 0 1. 930! 0
1.0 1.3.30!. 0 1 .50942 — 3  0.000! 0 0.000! 0 1 .1 )242 0
2.0 6.295 42 —1 1 . 2 3 6!  — 3  0.00042 0 0.000E 0 6.307! — 1
3.0 3.062!. —1 1.011 41 — 3  0.000! 0 0.000! 0 3.07)42 —1
4.0 1 .53 7! —1 0.261! —4 0.00042 0 0.000! 0 1.54642 —1
5.0 7.035)’. —2 6. 722! —4 0.000! 0 0 .00042 0 7 .102! —2
6.0 3. 7 24! — 2  5 . 4  37) ’ ,  — 4  0 . 0 0 0 1 1  0 0.0 001 0 3. 7191: —2
7.0 1.960! — 2 4.360! —4 0.0001: 0 0.001)1 0 1. 9 !4E — 2
33 .0 9 .4 5 3 !  — 3  3 . 6 1’.! —4 0.000! (4 0.000! 0 ‘(.406! —3
9 .4! 4. 6244!: — 4  2. 801! —4 0.001!’ 1) 0.0001: 0 4 . 9 0 8 !  — 3

10.0 .08 41 — 3  2 .23 3! —4 0.00(1! 0 0.000!: 0 2.30841 — 3
11.0 6.069! —4 1. 761 ! —4 0.000! 0 0.0003: 0 7 .829! —4
12. 0 0 . 3 7 8 !  — 4  1 .3971: —4 0.0004. 0 0.000! 0 2. 7651; —4
13.0 3 .453 42 — 5 1.075! —4 0.000!: 0 0.000)2 0 1.420)2 — 4
14.0 1.6 71E — 5 7 .853E — 5 0.000! 0 0.000!: 0 9.524 ! — 5
15.0 1.119 1: —S S.670! — ‘4 0.000!; 0 0.00042 0 6. 790! —5
16.0 8.340! —b 4.1 34! —5 0.000! 0 0.000! 0 4.968! — 5
17 .0 6.466E — 6 3.029 ! —5 0.000! 0 0.000! 0 3.675)’ —5
18 .0 5.112! —6 2 .213! —5 0.000)2 0 0.000! 0 2. 724!. —5
19.0 4.488 ! —6 1.606! —5 0.000E 0 0.000! 0 2.055! —5
20.0 3 .692! —6 1 .167! — 5 0.000! 0 0.000! 0 1.536! —5
21.0 3.752 ! —6 8.494! —6 0.0001 . 0 0.000! 0 1.223! —S
22.0 3. 363! —6 6.18042 —6 0.000! 0 0.000! 0 9.543! — 6
23 .0 3.234 ! — b  4.493! —6 (4.000! 0 0.000!: 0 7 .727! — 4 ’
24. 0 5 . ‘181 ’. — 6  3.2 6 642 — 6 0 .000! 0 0.000 1 ’ 0 6 .484!. — b
25.0 3.230! —6 2.396! —6 0.0 00! 0 0.000! 0 5.626! — 6
30.0 1.0737: —6 4.990! —7 0.000!. 0 0.0007: 0 1 .57 2 1 7 1  —6
35.0 2.084 !: — 7  1.114 ! — 7  0.000!. 0 0.000L 0 3.198!: — 7
40.0 5.346!: — 4  2.6361; — 8 0.000! 0 0 .00042 0 1 .991!’ —R
43 .0 1.565! — 8 6.790! —9 0.00042 0 0.000! 0 2.2 44 ; — )~
50.0 3. )S3! —9 1 .93.1! —9 0.000! 0 0.0007; 0 3 .2611 —9

Figure 10. Calculated CO laser absorption coefficients for the
mid-latitude summer model .
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DAT! 0 3 / 0 4 / 7 7
LASER LI N E  1 935. 48 143 7 6 13
MODEL: MID LATITUD E SUMMER
‘4.kLFA . 3.000, ETA— 1. 770

ALT . 4420 0 C02 0 03 0 ¼’O 4! tOTAL
0.0 J .S R R E  0 4. 729! — 3  0.000 ! 0 0.04(0! 0 3.6 9242 0
1.0 2.041! 0 3 .92 6E — 3  0.000! 0 0.00041 0 .‘ . 0 4 6 1 1  0
2.0 1 .083! 0 3.216 ! — 3  0.000 ! 0 0 .0 (101 ’ 0 1.0874: (7
3.0 4.94 742 —1 2. 3 8642 — 3  0.000! 0 0.0 (301: 1’ 4.973 ! — 1
4.0 2.328! —3. 2.061! —3 0.000! 0 0.0004. 0 ~ .3 49E — 1
5.0 1. 001E —1 1.624! — 3  0.000! 0 0.00041 0 1.017! —1
6.0 4.996! —2 1.263 42 — 3 0 .00047 0 0.000! 0 5.122! — 2
7 .0 2.479! — 2 9.686! —4 0.000! 0 0.000! 0 2 .5761 —2
8.0 1 .135 ! —2 7 .304 ! —4 0.000! 0 0.000! 0 1.2044! —2
9.0 5 .32 7 ! —3 5. 49 1L —4 0.000! 0 0.000! 0 3 . 8 7 6 E  — 3

10.0 2.302! —3 4.04 242 —4 0.00042 0 0.000! 0 2.707! —3
11.0 6.513 ! —4 2.9 70! —4 0.000!. 0 0.000! 0 9.482E —4
12.0 1.441! — 4  2.13 142 —4 0.000! 0 0.000! 0 3.572! —4
13.0 3 .54 9E —5 1 .525E —4 0 .000! 0 0.000 42 0 1 .580 ! —4
14.0 1. 744! —5 3 . 1 5 5 4 2  —4 0.00047 0 0 . 0 0 0 E  0 1 .3 2 9 !  4
15.0 1.16 7! —5 8 .685E — 5 0.0 00! 0 0 .000 42 0 9.553 ! — 5
16.0 8.688! —6 6.616! — 5 0.0001 0 0.000! 0 7 .48542 — 5
17 .0 6.731 ! —6 5 .076! — 5 0.000! 0 0.000! 0 5.749E — 5
18.0 5 .31 7E —6 3 .903E —5 0.000!. 0 0.00042 0 4 . 4 3 5 E  —5
19.0 4.671 ! — 6 3.053 ! — 5  0 .00047 0 0 . 0 0 1 E  0 3 .5 2 0 !  — S
20.0 3.846! —6 2 .391! — 5 0.000! 0 0.000! 0 2 . 775! —5
21.0 3.911! —6 1 .873 ! — 5 0.000! 0 0.000! 0 2 .26442 —S
22.0 3 .50 7! —6 1.462!: — 5 0.000! 0 0.000)2 0 1.912! —5
23.0 3.381! —6 1.167! —5 0.01042 0 0.00042 0 1.505E S
24.0 3 .367 ! —6 9.023! —6 0 .000 !. 0 0.000! 0 1 .2391 5
25.0 3.381 ! —6 7 .000 47 — 6  0 .000 ! 0 0.000! 0 1.03 9E — S
30.0 1.138 ! —6 2.1121: —6 0.00042 0 0.000! 0 3.25042 —6
35 .0 2 .24 8E — 7  6.635E —7 0.000! 0 0.000! 0 5 .85342 — 7
40.0 5.916E —8 2.269 ! —7 0 .00042 0 0.000! 0 2.560! — 7
45.0 1.778! —8 8.059! — 8 0 .00047 0 0.00042 C 9.836! —8
50.0 3.918E —9 2.694E —8 0.000! 0 0.0001 0 3.066! —43

DATE 03/04/77
LASER LONE 1939.5252 7 6 12
IIODEL: ~1IDLATITUDC SUMMER
(1AL#’A= 3.000, ETA= 2. 7 70

ALT. 1120 0 C02 0 03 0 CO 0 TO’I’AL
0.0 4.590E 0 4.083!. —3 0.000! 0 0 . 0 0 0 ! .  0 4 . 5 9 4 1  0
1.0 2.695! 0 4.084! —3 0.000! 0 0.000E 0 2.699! 0
2.0 1.50447 0 4.102! —3 0.00042 0 0.000! 0 1.508! 0
3.0 7.338! —1 4.133! — 3 0.000E 0 0.000! 0 ‘7 .3430 ! — 1
4.0 3.693! — 1 4.159! —3 0,000! 0 0.000! 0 3. 734 )2 —1
5 . 0  L .6 9 5 E  — 1 4 . 1 ’ 7 4 E  — 3  0 . 0 0 0!  0 0 . 0 0 0 !  0 1. 7 37!  — 1
6 . 0  8 . 9 9 8 E  — 2 4 . 1 7 1 E  — 3  0 . 0 0 0!  0 0 . 0 0 0 E  0 9 . 4 16 !
7 .0 4. 726! —2 4 . 1 4 3 !  — 3  0 .000 ! 0 0.000! 0 5.140!. —
8.0 2 .2 98! —2 4.11042 — 3  0.000E 0 0.00042 0 2.7091 —1
9 .0  1. 128! —2 4 . 0 1 7!  — 3  0 .0 0 0 !  0 0 . 0 0 0 4 2  0 1 . S 3 0 4 2  — 2

1 0.0 3 .093! —3  3.905 ! — 3  0.000! 0 0.000! 0 8. 998! — 3
11.0 1.487! — 3  3 . 7 7 j 4 2  — 3  0 . 0 0 0!  0 0 . 0 0 0!  0 ‘- . 2 0 8 4 2  — 3
12.0 3.388! —4 3.508E —3 0.000! 0 0.00042 0 3 .847)2 —3
13.0 8 .50 712 — c 3.2 18E — 3  0,000 ! 0 0.000 42 0 3.3 03 ! — 3
14.0 4 .188 12 —S 2 .7 4 7 4 2  — 3  0.00042 0 0.000!. 0 2. 789! — 3
15.0 2. 790! —S 2.272 ! — 3  0.000! 0 0.000! 0 2.300! — 3

16.0 2.079 42 — 5  1.845 ! — 3  0 .000 ! 0 0.000! 0 1. 866! —)
17 .0 1. 611 ! — 5 1.473 ! — 3  0 .000!. 0 0.000! 0 1 . 4 M ~~E — 3
18 .0 1.2 14! — 5 1.169! — )  0.000! 0 0.000! 0 1 .18142 — 3
19 .0 1 .118 ! — 5 8.950! —4 0 .00047 0 0.000! 0 9 .04.2! —4
20.0 9.196! —6 6. 770 ! —4 0.000! 0 0.000! 0 6.562! — 4
21. 0 9.342 ! —6 5.061 E — 4  0 . 0 0 0!  0 0 . 0 0 0!  0 3 .174! —4
22.0 8 .3 7 1 4 7  —6 3 . 780! —4 0.000! 0 0.000! 0 3 . 8 6 4 !  —4
23.0 8.041 ! — 6 2 . 189! —4 0.000! 4) 0.000 42 0 2. 869! —4
24.0 8 .000 ! —6 2.051 ! —4 0.000 47 0 0.000 42 0 2.131 ! —4
25.0 9.026! — b  1 .5 16!  — 4  0 . 0 0 0!  0 0 . 0 0 0!  0 1 .59 7 !  — 4
30.0 2. 6SOt —6 3.172 ! —5 0.00042 0 0.00042 0 3.437 ! — S
35.0 5.10847 — 7 6 .96942 — 6 0.000E 0 0.000! 0 7 .480! —6
40.0 1.29 7! — 7  1.609! —6 0.000E 0 0.000! 0 1. 73 4342 —6
4 3 . 0  3.~~6342 — 8 4 .03 1 4 2  — 1  0.00042 0 0.000! 0 4 . 4 0 7 E  — 7
30 .0 8.008! —9 1 . 1 1 7 E  — 7  0.000! 0 0.000! 0 1.197 ! — ,

Figure 10. Calculated CO laser absorption coefficients for the
m$d-latitUde summer model .
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DA TE 03/04/77
LASER LINE 19 43 .5 )54 7 6 11
MODEL: M IDLAT ITUD ! SUMMER
NALF A 3.000. ET A 1. 77 0

ALT. 4420 0 (‘02 0 03 0 CO 0 TOTAL
0.0 2 . 9 22!  1 1 . 2 1 7 4  — 4  0. t’ . 1 1  0 0 , 1 ’ ,)! 4 2 . 8 . 2 ! .  1
1.0 1. 725! 1 9. 779! — 5 0.1-00 ! 0 0. 3 :0!. 0 1. 72511 1
2 . 0  9 . 6 9 4 42  0 ‘. 6 : 6 47 — 5  0 . 0 0 0 4 2  0 0 .  ( . ) (  0 9 ,49442 0
3 . 0  4 . 766! 0 6 1)5 )2 : — 5 0.000 !- . 11 1 . 4 0 4  11 4. 74,6! 0
4.0 2. 4 1 7 4 2  0 4 .8 07 42 —5 0.0004 : 0 o.C ’03E 0 .,4 11 0
5.0 1.11 8!: o 3. 74547 —5 0.00042 0 0.00 (42 C 1.1 )244! . C
6.0 5.9 77 47 — 1  2, 696)’ — 5 0 .000 42 0 0.100! 0 c ,9774, — 1

3.1 81 ! —1 .. . .18! — 5 0.000 ! 0 0.000! 0 3 .3 6 1 !  — 1
8.0 1 .549 42 — 1 0.677 ! —5 0.00041 0 0.000 42 0 1.550 ! — i
9 .0 7 .65 742 —2 1 .271! —5 0 .00047 0 0 .000 ! 0 7 ,4. 44 — 2

10.0 3.48547 —2 9.4811 —6 0.00042 0 0 .000 ! 0~ (.4 ’6) — 2
11.0 1 .023 42 — 2  7 .08211 —6 0 .00042 0 0.000! 0 1 .0 2 4 E  -2
12.0 2. 34642 — 0  5.216!. — 6 0.000 17. 0 0. ’ 101 0 2.351!. — 3
13.0 5. 92242 —4 3.8 37 47 —6 0.000 ! 0 0.0004 0 “ . ‘~~~L
14.0 2.48 1 42 — 4 2.861 !’ ). 0.000! 0 0.000 ). 0 ..610! —4
15.0 1 .63 142 — 4 2 .10 947 —6 - - . - ; 2 0 1 1  0 0.000! 0 1 4 ,72! -4
16.0 1.222 47 —4 1.56641 —6 0.007~ 0 0. - S I!-: 0 1 .. . 4.1 — 7
11.0 9 . 4 2 4 1 1 — 3  1 . 1 7 0 4 7 — 4 .  3 . : - , - 1 ’  0 6 .000! 0 ‘.5)1! —6
18.0 7 .40747 — 5 9.6’91: — 7  0. 0004: 0 0.000! 0 ‘.4-’4~ — -

19.0 6.456! 5 6 49 3 4 7  7 0.000! 0 0.0CC!’ 0 b.~~.13F — 5
20.0 5.2 7542 —S 4.65 4 4 1 — 7  0.0,)!! 0 0.000 1 ’ 1.3. 142 —6
21.0 5.324! —5 3.633! — , 3 .0004.’ 0 1.000! 0 5 3 ’. 1. — ‘

22.0 4.741! —5 .‘ .71642 — 7  0.000! 0 0.000! 0 4 . ’~~)). - -

2 3 . 0  4 . 5 2 3 !  — 5 2.0 01 47 — 7  0.003! 0 0.00’! 0 4 .344 :
24.0 4.473 42 —5 1.54!! — ‘ 0.007! 0 0.00.- I )2) 4 .4 ’’ — ,
2 3 . 0 4 . 4 6 2 4 7  — 5  1 . 3 1 14 ! .  — 7  0 . 0 0 0 4 7  1: 0.000! 0 4 .4 7 3 1  -5

30.0 1.429! — 6 3.146!. — 6 0.00042 0 0.00 1: 0 1. 4’ .!
35.0 2.6 7947 —6 9. 701 ! —9 0.0004. 0 3.0-30! 0 I — 6
40.0 6 .621!. — 7  3.465! — 9 0 .560 !, 1! 0.101)! 0 ~~~~~~~ 7

45.0 1.8 7542 — 7  1.313! —9 1.00047 0 0.000! ‘3 1 . 4 5 9 4  — 7
50.0 3.93 142 — 4  4 .466 42—1 0 0.03342 0 1.000! 0 3 , 5 ’lc I. — 5

DATE 0 3 / 0 4 / 7 7
L A S E R  LINE 1 9 4 7 .5 1 2 3  1 6 10
MODEL:  MIDLATITU D! S ) ’ S I M L 6
NA L F A~ 3.000. ETA~ 1. 7 7C

ALT . (120 0 C02 0 03 0 CO 0 3 :-fbI
0 . 0  5.123!  0 1 . 3 8 1 4 7  — 3  0 .000! ’  0 0 . : 0 9 C  0 5 . 3 2 4 )  0
1.0 3 . 054 !  0 1 . 3 3 0 4 2  — 3  0 . 0 0 0!  0 0 . 0 0 0 4 1  0 3 , . ‘-b( 0
2.0 1. 739! 0 1.28242 —3 0.7001 0 0.0001’ 0 1 . ‘4 4 0
3.0 8.690! —1 1.236! — )  0. 0 cc- F 0 0.00011 0 8. 02! —

4.0 4 . 4 8 5 !  —1 1.189! — 3  . 0 00 E  0 0 .00 0 !  0 4 . 4  ‘ ‘ - 4 — ;

5.0 2.11347 —1 1 .13 9! —3 0 .00042 0 0.0001 0 2.1 . ’ : —

6.0 1.1S342 —1 0. 082! — 3 7 .oS OF’ 0 0.000! 0 1. 1 ~~4) - ;
7 .0 6.229!. —2 1 .01617. —3 0.0001 0 0.000! 0 6. 334 —
8 .0 3. 13 6 4. — 2  9 .48042 — 4  0 . 1 .00 !  0 0.0001 0 3 , 4 3)’ — -
9.0 1.5 88! —2 8.686! —4 0.000! 0 0.00011 0 1 . ’’”) — -

10.0 7.45347 — 3  7 .95647 —4 0.000! 0 0.000! 0 8.. ‘ 4 :  - 3

11.0 2.252 1: — 3  6.9461 —4 0.000! 0 0.000! C’ 2 . ‘4’- ; — )
12.0 5.330! —4 6.039! —4 0.0001: 0 0.000!’ 4) 1. 1 ‘93 — 3
13.0 1.395! — 4 5.109 ! —4 0 .000! 0 0.0004’ 0 ‘- .503! — 4
14.0 6.869! — c 4.0 9142 —4 0.000!. 0 0.000!: 0 4 . - b ’ ! —4
15.0  4 . 6 05 !  — 6  3 . 1 7 0 4 2 — 4  0 , ) ~~ ,! 0 0 . 0 0 0 1  3 1. 630 1 — 4
16 .0 3. 4 3 4 4 2  — 6 2.441! —4  0.000! 0 0. ‘IL 0 1. ‘8542 — 4
17 .0 2.665! 5 1. 46442 —4 0.00047 0 0.000! 0 1.1 101 —4
18 .0 2.009! — 5 1.418 11 —4 0.0004. 0 0. - ~ - O. 0 i. , 4 , j  — 4
19 .!. 1.840! —5 1.056! —4 0.0001 0 0 .00 E 0 1..401. -4
20.0 1.504! — 6 1 .923 47 —6 0.000! 0 0.000!. 0 ‘ . 3 , 142 — 5
21.0 1.51 9! — ‘5 5.781 11 — 5  0 . 0 0 0 !  0 0 .0004 0 ‘.300!
22.0 1 .35 4! —6 4 .1 44 —S 0. - ’:- - !  0 0 . 0 0 5 1  0 6 ,409! —6
23.0 1.2 85! —5 3 .11 64’ — 5 0 . 1 1 0 0 ) 2  0 0 . 0 0 1 - ! 0 4.410!. — 6
24. 0 1.211 ! — 5 2.287 ! —5 0 . 0 0 0!  0 0.000!. 0 3.55’.~ — c
25 . 0 1. 2 68 42 —S 1 .68 642 — 5 0 : 0 0 1  0 0 . 0 0 3 1  0 2.9544 — S
30.0 3.966! —6 3.584 ! 6 0 . s O ( 1  0 0 .0 0 0 !  0 7 .551 ! ~:

33.0 ~.235E —7  8.09042 —7 0 .0 0 0 1 :  0 0.00:! 0 1. ”3 21 — ‘
40.0 1. 732! — 7 1.927! — 7 0.000! 0 0.0004’ 0 3. 6691 — ,

43 .0 4 . 7  7 H )  — 8  4.963 ! — 8 0.00042 0 0 . 0 0 0 !  0 ‘4 . 1411’ —8
50.0 9.949! —9 1 . 39 3 ! .  — 8  0.00042 0 0 . 0 0 0 1 ’  0 . 3844! — ‘4

FIgure 11 . Calculated CO laser absorption coefficients for the
mid-latitude summer model .
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DATE 0 3 / 04 / 7 7
LASER LINE 1 9 3 1 . 4 3 5 6  7 6 9
MODEL: MIDLATITUD! SUMME R
NALEA . 3 . 0 0 0 .  ETA ~ 1. 7 7 0

AL T. 4420 0 C02 0 03 0 CO 0 TOTAL
0 . 0  1 . 6 3 3 4 2  0 3 . 5 7 0 4 2  — 4  0 . 0 0 0!  0 0 . 0 0 0!  0 1 . 63 3 !  0
1.0 9.63642 — 1 2 .91 842 —4 0.000! 0 0.000! 0 9 . 65 9 !  — 1
2 . 0  5 . 4 3 7 4 2  —1 2 . 3 5 3!  — 4  0 . 0 0 0!  0 0 . 0 0 0 4 7  0 5 . 4 4 0 E  1
3 . 0  2 .681 42 —1 1 .86242 — 4  0 . 0 0 0!  0 0 . 0 0 0 1 .  0 2 . 4 4 8 3 4 2  — 1
4 . 0  1 . 364 !  —1 1 .4 6 6 E  — 4  0 . 0 0 0!  0 0 . 0 0 0 4 7  0 1. 3 6’,! — 1
5.0 6.33 447 —2 1.146! —4 0.000! 0 0.000! 0 6 . 3 4 5 !  — 2

6.0 3. 403 42 — 2  8.876! —5 0 .00042 0 0 .000E 0 3.412 ! — 2
7 .0 1. 8 10 42 — 2  6.1 90 42 —5 0.000! 0 0.000! 0 1. 81742 — 2
8 .0 8.94211 — )  5 . 0 8 7 4 2  — 5 0.000! 0 0.00011 0 8.993E — 3
9.0 4 .453~ — 3  3.81 742 — 5  0.000! 0 0.00047 0 4.491! —3

10.0 2.048! —3 2. 790! — 5 0.000 47 0 0.000! 0 2.076 42 — 3
11.0 6. 07942 —4 2.040! — 5 0.000!. 0 0.000! 0 6.282 ! —4
1 2 . 0  1 . 4 1 3!  — 4  1 . 4 52 !  — S  0 . 0 0 0 4 2  0 0 . 0 0 0!  0 1.558 ! — 4
13 .0  3 .616!  — 5  1 . 0 3 2 E  —5 0 . 0 0 0 4 2  0 0 . 0 0 0!  0 4 . 6 4 8 4 2  — 5
14 . 0  1. 780 !  — 5  7 . 7 5 5 4 2  — 6  0 . 0 0 0 !  0 0 . 0 0 0 4 7  0 2 . 5 5 5 4 2  — 5
15.0 1.0 7042 —3 5 .736 42 — b  0.000! 0 0 .00042 0 1. 64 342 — 5
16.0 7 .909 42 —6 4.2 62E —6 0.00042 0 0 .00042 0 1. 2 1 7 4 2  —S
1.7.0 6.091! —6 3.168 42 —6 0.000 42 0 0.0001 0 ~ .259 ! — b
1 8 . 0  4 . 7 8 2 E  — 6  2 . 3 4 9 !  — 6  0 . 0 0 0 4 2  0 0 . 0 0 0 !  0 7 . 1 3 1 4 7  — 6
19.0 4.156 17. —6 1. 759E —6 0.000! 0 0.00042 0 5.914! —6
20.0 3.385! — 6 1.315! —6 0.0001 0 0.00042 0 4. 70142 —6
2 1 . 0  3 . 4 0 7 !  — 6  9 . 8 4 7 4 2  — 7  0 . 0 0 0 !  0 0 . 0 0 0 !  0 4 . 3 9 2 ! .  — 6
2 2 . 0  3 . 0 2 5 4 2  — 6  7 . 3 6 0 !  — 7  0 . 0 0 0 4 2  0 0 . 0 0 0 4 7  0 3 . 7 6 1 !  —6
2 3 . 0  2 . 8 7 4 !  — 6  5 . 6 2 1!  —7 0.00047 0 0.000! 0 3.436! —6
2 4 . 0  2 . 8 3 5 4 2  — 6  4 . 1 9 2 !  — 7  0.000! 0 0.000! 0 3 .25 447 —6
25.0 2 .821E —6 3.153 ! —7 0.000 47 0 0.000 42 0 ).13 6E —6
30.0 8.886! —7  8.386! —8 0.000 42 0 0.00042 0 9.724! — 7
35.0 1.6 45! — , 2.452! —8 0.00042 0 0.000 42 0 1. 89 11 ’ — 7

40.0 4 .035! — 9 7 .94342 —9 0.000! 0 0.000! 0 4 .629 ! —13

45.0 1.13 9! — 8 2.699! —9 0.000 42 0 0.000! 0 1.409! — B
50.0 2 .388 ! —9 8 .663 47—10 0.000 47 0 0.000! 0 3.2551. —9

DATE 03/04/77
LASER LINE 1955 .3652 7 6 S
MODEL : MIDLATITUDE SUMME R
NAL FA— 3 . 0 0 0 ,  ETA— 1 . 7 7 0

ALT. H20 0 C02 0 03 0 CO 0 TOTAL
0.0 1.021E 1 8.458! — 5 0 .000E 0 0.000! 0 1.02142 1
1.0 5.95142 0 6.69242 — 5 0.00042 0 0.000! 0 5. 951! 0
2.0 3.288! 0 5.276! — 5 0.00042 0 0.000! 0 3.288 ! 0
3.0 1.58242 0 4.124! —5 0.000! 0 0.00042 0 1 .5 82 42 0
4.0 7.855! —1 3.22 1433 — 5 0.000! 0 0.000! 0 7 .555 42 — 1
5 . 0  3 . 5 5 4 4 2  —1 2 . 5 0 5 4 2  — 5 0 .000 42 0 0 .0 0 0 !  0 3 . S 5 4 4 2  —1
6 . 0  1 . 8 5 8 4 7  —1 1 . 9 3 6!  —5 0.00042 0 0.000! 0 1 .958 42 — 1
7 . 0  9 . 5 9 7 4 2  — 2  1 . 4 8 3!  — 5  0 . 0 0 0 E  0 0 . 0 0 0 4 2  0 9 .5 9 8 !  — 2
8 . 0  4 . 5 7 1!  — 2  1 . 1 3 3 4 2  — 5  0 . 0 0 0!  0 0 . 0 0 0 4 2  0 4 . 5 7 2 !  — 2
9 . 0  2 . 2 0 2 4 2  — 2  8 . 6 2 0 4 2  — 6  0 . 0 0 0 4 2  0 0 . 0 0 0!  0 2 . 2 0 3 4 2  — 2

10.0 9.116! — 3 6.512 42 —6 0.000! 0 0.00042 0 9.72342 —3
11.0 2. 7 7 6 4 2  — 3  4 . 8 9 0 !  —6 0.000E 0 0.000! 0 2. 781! — 3
12 .0  6 . 1 5 5!  — 4 3 . 6 3 8 4 2  —6 0.00042 0 0.00042 0 6 . 19 2 !  — 4
1 3 . 0  1 .508!  — 4  2 . 6 8 2!  — 6  0 .000E 0 0.000! 0 1.535 42 —4
1 4 . 0  7 . 4 2 5 4 2  — s 1 . 9 5 9 4 2  —6 0 .00042 0 0.00042 0 7 .621! — 5
15 .0  4 . 9 7 2 4 2  — 5  1 . 4 1 4!  — 6  0 . 0 0 0!  0 0 . 0 0 0!  0 5.113! — 5
16 .0  2 . 5 2 0!  — 5  1.031! —6 0.00042 0 0.00042 0 2.623 42 —5
17 .0 1.902!  — S  7 . 5 54 E  — 7  0 . 0 0 0!  0 0.000! 0 1.977 ! — 5
18.0 1 . 4 6 3 4 2  — 5  5 . 5 1 8 4 2  — 7  0.000! 0 0.000! 0 1.51842 — 5
19.0 3 .252! — 5 4.039 42 — 7 0.00042 0 0.000! 0 1.29342 — 5
20.0 1 .00542 — 5 2 . 9 5 8!  — 7  0.00042 0 0.00042 0 1 .035! — 5
2 1 . 0  9 . 9 6 6 4 2  — 6  2.1, 71! —7 0.000! 0 0.000! 0 1.018!  — 5
22.0 8.715! —6 1.59342 — 7  0.00042 0 0.00042 0 8 . 8 7 4 !  — 6
2 3 . 0  8 . 1 9 7 4 2  — 6  1 . 17 7 !  — 7  0.000! 0 0.000! 0 8.314E —6
2 4 . 0  7 . 9 5 8 4 2  — 6  8 . 6 2 8!  — 8  0.000! 0 0.00042 0 8.044! —6
2 5 . 0  7 , 7 9 8 4 2  — 6  6 . 3 8 0 !  — 8  0 . 0 0 0 E  0 0 . 0 0 0 4 2  0 1.8 6 2! — 6
3 0 . 0  2 . 1 6 4 4 2  — 6  1 . 4 3 8 4 2  — 8  0.00042 0 0.000! 0 2.178! —6
3 5 . 0  3. 7 6 9 4 2  — 7  3 . 4 8 6 !  — 9  0 . 0 0 0 4 2  0 0 . 0 0 0!  0 3 . 8 0 4 4 2  — 7
4 0 . 0  8 . 7 3 3 4 2  — 8  9 . 0 5 8 4 2 — 1 0  0 . 0 0 0!  0 0 . 0 0 0 !  0 9 . 8 2 4 !  — 8
4 5 . 0  2. 315! —8 2 . S 3 I E — 1 0  0 . 0 0 0 E  0 0 . 0 0 0 4 2  0 2 . 3 4 1 4 2  — 8
5 0 . 0  4 .4 8 2 !  — 9  7 . 4 0 3 4 2 — 1 1  0 . 0 0 0 4 2  0 0 . 0 0 0 !  0 4 .5 5 6 !  — 9

Figure 11. Calculated CO laser absorption coefficients for the
mid-latitude sumer model .
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DAT! 0 3 / 0 4 / 7 7
L A S E R  LINE 1 9 5 9 . 2 4 1 0  7 ~,

MODEL: MIDLAI’ITUD E SUMM ER
MALTA — 3.000 ,  EFA— 1. 7 7 0

ALT .  44 20 0 C02 0 03 0 Co 0 TOTAL
0.0 8. 703 47 — 1 4 , 4 . 4 3 r  -s 0.000 42 0 9 .43 2 4 7 — 1 1  8. 70842 — 1
1.0 5 .08942 —1 3. 10 .’:. — .~ 0.00042 0 6 . 9 4 0 1 1 — 1 1  5 .093! —1
2 . 0  2 . 8 26 !  — 1  2 . 9  :~~F — 4  0 . 0 0 0 4 2  0 4 . 9 9 4 1 7 — 1 )  2 . 8 2 9 4 7
3 . 0  1 . 3 7 1 4 2  —1 2 .31047 —4 0.00042 0 3.472F— ~ 1 1 .3731 —1
4.0 6.86342 —2 1.81147 — 4 0.000E 0 2 .3940— 33. 6.88142 —2
5.0 3.136! —2 1.41117, —4 0.0 0047 0 1.63047— 11 3.150! —2
6.0 1 .658 4 2 — 2  1.0 91E — 4 0.000 47 0 1 .09442— 1 1 1.669E — 2
7 .0 8.6 7742 —3 8.34447 —5 0.110 0 ! 0 7 .21 7 42—1 2 8.761! — 3
8.0 4.206 42 —3 6.35347 — 5 0.00042 0 4.577 42—1 2 4 .26942 — )

9.0 2.06042 —3 4.81042 — 5 0.00042 0 2.93542—12 2.108!
10.0 9.29442 —4 3.605 42 —5 0.00047 0 1, 791 47—12 9.654! —4
11.0 2.71242 —4 2.68442 —S 0.000! 0 1.10642—12 2.9801 —4
12.0 6.1804 2 — 5  1 .97 242 — 5 0.00042 0 6 .44942—13 5 .15242 — 5
13.0 1.554! —5 1.436E — 5  0.000 42 0 3 .801 11.— I )  2 .990 47 —3
1 4 . 0  7 .6 49!  — 6  1 . 0 4 9 4 2  — 5  0 . 0 0 0 4 2  0 2 . 7 7 7 4 7 — 1 3  1 .4 1 4 !  — 5
1 5. 0  4.886! —6 7 .57 547 —6 0 .000 42 0 2. 0 0 5 4 2 — 1 3  3. .4’! — ‘1
16 .0  3 . 6 3 3 4 7  —6 5 .52342 —6 C .00042 0 1. 4621— 13 9.155!.
17 .0 2 .81242 —6 4 .048E —6 0.000 42 0 1 .0711—1 3 b. 84 ,0 42 6
18 .0 2 .219 171 — b  2 . 9 5 8 !  — . ‘ 0,0000 0 7 .82347—14 5.1761. —6
1 9 . 0  1 . 9 4 3 4 2  — 6  2 . 1 7 0 4 7  — 6 0.000111 0 5 .94942—14 4 - 1  ‘~~ 

-

20.0 1 .5 9542 —6 1.59)42 —6 0 . 0 0 0 4 2  0 4 .52542— 14 3 , 0 1 -4.
21.0 1.618E —6 1.172 ! — 6  0 . 0 0 0 4 7  0 3.448 1— 1 4 2. 18931 —~~
2,~.0 1 .4 4 7 E — 6  1 3 . 6 1 3 4 2 — 1  0 . 0 0 - 0 !  0 2 . 6 2 5 4 — 1 4  1 . 3 0 8 1 1 6
23.0 1.388 4 2 — 6  6 . 3 9 2 4 2 — 7  0.000! 0 2 .04. 7 47— 14 2 . 0 2 8 1 — 6
24.0 1 .379 42 — 6 4 .31 9 342 — 7  0.00042 0 1.58547— 14 3 .5491 — 5
25.0 1.382 4 2 — 6  3 . 4 7 7E — 7  0.000 42 0 1 . 2 1 5 4 7 — 1 4  1. 730 47 — 6
30.0 4.36142 — 7  1 .96642 — 8  0.000! 0 3 . 8 3 1 1 1 — 1 5  5 .3 5 7 4 7 — 7
3 5 . 0  8 . 8 3 3 4 2  —8 1 .93642 — 4 0.00042 0 1.2 94 1— i S  1.07 942 —

4 0 . 0  2 . 2 6 9 4 2  — 8  5 . 1 3 0 E  — 9 0.00047 0 4.75547-16 2. 782!. — 9
45.0 6 .674 42 — 9 1 . 4 3 8 4 2 — 9  0.000 42 0 1. 7 6 3 1 1 — 1 6  8 .111E —’~
50.0 1.432 4 2 — 9  4.205 42— 1 0 0.000! 0 5.85247—17 3.. 4l~~~E -9

DATE 0 3 / 0 4 / 7 7
LASER L O N E  1 963. 082 9 7 6 6
MODEL. : MIDLAT ITUD! SUMMER
NAL I ’A 3.000. E TA~ 1. 770

ALT . 1420 0 C02 0 03 0 CO 0 TOTAL
0.0 1 .18742 0 1.40SF. —4 0.00042 0 2.9 9 6 42— 10 1.18~~t 0
1.0 6.938! — 1 1 .09942 — 4  0.00042 0 2 . 2 1 5 4 7 — 1 0  6. 939 ! — 1
2.0 3.8 4942 —1. 8 .51142 —5 0 .000 ! 0 1 .5 9 9 4 7 — 1 0  3.8501 —1
3 . 0  1 .8 6 3 !  — 1  6 . 4 8 3 !  — 5 0.000! 0 1.118E—1 0 1.864! —1
4 . 0  9 . 2 9 3!  — 2  4 .~~ 2 3 E  — 5  0.00042 0 7 ,76 442—1 1 9.29611 —2
5 . 0  4 . 2 2 6 4 2 — 2  3 . 7 15E — 5  0 . 0 0 0 4 2  0 5 . 3 1 4 4 7 — 1 1  4 . 2 3 0 4 7~~~ 2
6 .0 2 . 2 2 1 E — 2  2 . 7 4 2 4 7 — 5  0.000! 0 3 . 5 9 1 4 7 — 1 1  2.22447 —2
7 . 0 1 . 1 5 4 4 2 — 2  2 . 0 6 2 4 2 — c  0.00047 0 2 . 3 8 4 4 2 — 1 1  1 . 1 5 6 4 2 — 2
8 .0  5 . 5 3 3 4 2  — 3  1.514! — 5 0.000! 0 1 . S 2 S E — 1 . 1  5 . 5 4 8 ! ’ .  — 3
9 . 0  2 . 6 8 1 4 2  — 3  1 . 1 1 2 4 7 — S  0.00042 0 9 . 8 5 4 4 2 — 1 2  2.6921 —3

1 0 . 0  1 . 1 9 2 4 7 — 3  8 . 0 5 3 E — 6  0.000! 0 6 . 0 7 2 4 7 — 1 2  1 . 2 0 0 4 2 — 3
11.0  3 . 4 2 6 4 2  — 4  5 . 8 2 7 E  — 6  0 . 0 0 ’ l E 0 3 . 7 8 4 4 7 — 12 3 . 4 8 5 4 2  — 4
1 2 . 0  7 . 6 3 6 4 2 — 5  4 . 1 4 4 4 2 — 6  7.000! 0 2.2 30E— 12 8.0711 — 5
13 . 0  1 .8 8 8 E  — 3  2 . 9 3 6 !  — 6  0 . 0 0 0 E  0 1.3213 11—12 2 . 1 8 2!  — 5
1 4 . 0  9 . 2 9 7 4 2 — 6  2 . 1 . 4 S E — 6  0.00047 0 9 . 7 0 2 1 — 1 3  1 . 1 4 4 4 2 — S
13 .0 6.233 4 2 — 6  1 .549 47 —6 0.000! 0 7 .0 0 4 4 7 — 1 3  7 . 7 8 2 1 1 — 6
16.0 4.64 742 — 6 1.129E — 6 0.00042 0 5 . 10 7 4 2 — 1 3  5. 77441 — 6
17 .0 3.60 747 — 6  8 . 27 2 4 2 — 7  0.000! 0 3. 7 4 0 4 2 — 1 3  4.434 11 — b
1 8 . 0  2 . 8 5 4 4 2 — 6  6 . 0 4 3 4 2 — 7  0 . 0 0 0 C  0 2 . 73311.— i) 3.4 561 -’ -
1 9 . 0  2 . 5 1 4 4 2  — 6  4 . 4 5 4 4 2  — 7  0.0001. 0 2.07542— 13 2.959! b
20.0 2.0 7542 —6 3.284F. — i  0.000! 0 1.5 7 542— 13 2 .4031 —4 ,
2 1 . 0  2 .113!  — 6  2 . 4 2 1 !  — 7  0.004)4: 0 1. 1 901 . — I )  2 .  358 1 — 4
2 2 . 0  1.90242 —6 1. 79247 — 7  0.00042 0 9 .10 947—14 2.08147 —6
2 3 . 0  1 . 8)9 !  —6 1 . 3 4 2 4 2  —7 0.000! 0 7 .218 42—1 4 1.9’31 —6
2 4 . 0  1.836 !  — 6  9 . 9 0 1!  — 8  0 . 0 0 0!  0 6 . 4 7 4 1 — 14 1 . 935 !  — 6
23 .0 1.848 42 —6 7 .369! —8  0.000 47 0 4 .1 8 7 4 7 — 1 4  1 .921 ! — b
3 0 . 0  6 . 2 8 7 4 2  —7 1. 77 1 42 — 11 0.00041 0 1.301 4 2— 1 4  6.46SF — 7
J S . 0  1 . 2 4 8 4 2  — 7  4 . 5 9 6 4 2  — 9  0.00011 0 4 . 3291— 16 1 .29442 — 7
4 0 . 0  3 . 2 6 7 !  — 8  1.291! — 9 0.00042 0 1.5661.—iS 3 .39 6! — 8
4 5 . 0  9.70842 —9 3.87 347— 10 0 .00042 0 6 .72041— 16 1 .0 10 42 —8
50.0 2.0924 7 — 9  1 . 1 7 4 4 2— 1 0  0.00042 0 1 .89047—16 2.209E — ’4

Figure 12. Calculated CO laser absorption coefficients for the
mid-latitude sumer model .
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DAT E 0 3 / 0 4 / 7 7

LASER LINE 1 9 6 6 . 8 9 0 7  7 6 5
MODEL: M ID I.AT ITUDE SUMMER
NA L FA— 3 .000. ETA— 1. 770

ALT. H20 0 C02 0 03 0 CO 0 TOTAL
0.0 3.3 4742 1 9.95 942 — 3  0.00011 0 8 .52242—10 3.3 4847 1
1.0 1. 957 42 1 9 .149 42 —3 0.000 42 0 6 .26542— 1 0 j. 95 7 42 1
2.0 1.0 85! 1 8.~~41E — 3  0 . 0 0 0 4 2  0 4 . 4 9 4 1 — 1 ’  1.0 8 6 1  1
3.0 5 .251 42 0 7 .3021 —3 0.00047 0 3 .12 0!— .-J ‘5.259! 0
4.0 2.618 42 0 6.364 42 — 3  0.000 ! 0 2. 1 5 2 4 7— 1 0  2.625 47 0
5 .0 1 .189 42 0 5 . 4 5 3 0 — 3  0.000! 0 1 .44747—10 1 .195E 0
6.0 6.24342 — 1 4 .S8SE — 3  0.000 42 0 9 . 8 7 7 4 2 — l i  6.28947 —i
7 .0 3.23 747 — 1 3. 770 42 — 3  0.000 47 0 6.5 40 1—11 3.2 7 5 4 7 —1
8.0 1 .549 42 — 1 3.0 1842 — 3  0.000 47 0 4 .1151 :—li 1.57942 —1
9.0 7 .48442 — 2  2. 3 8S 42 — 3  0 .000 47 0 2 .6911— 11 7 .722E —2

10.0 3.31. 34 2 — 2  1 .5 2 6 4 2 — 3  0.00042 0 1. 66342—11 3.49611 — 7
11.0 9 .48942 — 3  1.381 4 2 — 3  0.000 42 0 1.038 47—11 . 1.0 6 7 47 — 2
12.0 2.10 942 — 3  1.00942 — ) 0.000E 0 6 .14 )47—12 3 . 1 1 8 4 2 — 3
1 3 . 0  5.11242 — 4 7 .282 4 2 — 4  0 .00042 0 3.6 1547—1 2 1 . 2 4 5 4 2 — 3
14.0 1.49942 — 4 5 .50747 —4 0.00042 0 2 .6850—12 7.006 42 —4
15 .0 9.68142 — 5 4 .08442 —4 0.000E 0 1 .94847— 12 5.0521 —4
16.0 6.96242 —5 3.036 42 —4 0.000! 0 1 .41342— 12 3 .7321 —4
17 .0 S.216 4 2 — 5  2 .2 63 42 — 4 0.000! 0 1.035 11— 12 2. 78547 —4
18.0 3.98047 — 5 1 .6710 —4 0.0001 0 7 .56342—)) 2.069!. —4
19.0 3.38 447 —S 1 .2460 —4 0.0001 0 5.737 1—1 3 1.5851 —4
20.0 2.69642 —5 9 .075 42 — 5 0.00042 0 4 .352 1—13 1.197 42 —4
21.0 2.65 442 —5 6.90842 — 5 0.0001’ 0 3.30 842—13 9. t,342 —S
22.0 2. 30442 —~~ 5 . 1 ) 5 4 2  — S  0.000! 0 2.51 )47—13 7 .4401 — 5 5
2 3 . 0  2 . 1 5 3 4 2  — 5  3 . 4 8 0 1 .  — 5  0.0001’ 0 1.988 47— 13 p .03442 — c
24.0 2.01St — 5 2 . 876 !. —5 0.000! 0 1.5 0747— 13 4. 451! —S
25.0 2.018 47 — 5 2 .1 5 0 1 1 — 5  0 .000! C 1 . 1 5 2 4 7 — 1 3  4 . 1 6 8 47 —S
3 0 . 0  5.80242 —6 3 .7 07 42 —6 0 .00042 0 3.5 6442—1 4 1.11142 — S
3S.0 9. 796 47 — 7  1 .3981 —6 0.000! 0 1 .i 8 S E — 1 4  2 . 3 7 8 4 2 — 6
40.0 2.1 95E —~ 3.9 3 442 — 7  0.000! 0 4.300 47—iS 6.12947 — 7
4 5 . 0  5.62147 — 8 1 .164 42 — 7  0.000! 0 1.583 42—1 5 1 . 72647 — 7
50.0 1.05142 —8 3.443 647 — 0  0.000! 0 S .259E—1 6 4.53747 — 8

DATE 03/0 4/77
LASER LI NE 1970.6 642 7 6 4
MODEL: MIDLATITUDE SUMMIF!
NAL FA 3. 000, “TA— 1. 170

ALT . 4420 0 002 0 03 0 CO 0 TOTAL
0.0 1.45642 0 2.29)42 —4 0.000! 0 2 . 2 2 0 4 2  —9 1 .45747 0
1.0 8.4 334. —1 1.l8iE —4 0.000! 0 1 . 6 32 1  —9 5 .49542 — 1
2.0 4.69 811 —1 1 .369 42 —4 0.000! 0 1. 3 7 0 4 7  —9  4. 70047. — 1
3.0 2 .26611 — 1 1 .03342 —4 0.000E 0 4 .12347— 10 2.26842 — 1
4 . 0  1 . 12 7 E — 1  7 .7 6 4 4 7 — 5  0 . 0 0 0 42 0 5 . 6 0 1 4 7 — 1 0  1 . 1 2 8 4 2 —1
5.0 5.109 ! —2 3.78442 — 5 0.000! 0 3.8 2 147— 10 5 .1160 — 2
6.0 2.67742 — 2  4.26 542 — 5  0.000 47 0 2 .5 7 3 1— 1 0  2 .681E —I
7 . 0 1.386 42 — 2  3 . 1 . 0 4 4 2  — 5  0 . 0 0 0 4 7  0 1. 7 0 6 1 1 — 10 1 . 3 8 9 4 2  —2
8.0 6.621 !’. —3 2.2 2142 —5 0.00042 0 1.0 90 42—10 6.64342 — 3

9.0 3.19 742 — 3  1.5 89 11 — 5 0.000 !-: 0 7 .05 61—11 3.013 ! — 3

10.0 1.415 4 2 — 3  1.11042 — S  0. 000 42 0 4 . 3 6 3 1 — 1 1  1 . 4 2 6 1 1 — 3
11.0 4.051 42 —4 7 .75 1 42 —6 0.00047 0 2. 133 1—1 1 4.12947 —4
1 2 . 0  0 . 0 0 5 4 2  — 3  5 . 2 5 8 4 2  — b  0.000!’. 0 1 . 6 2 3 1 7 — l i  9 .531 1’ — 5
13.0 2.210 ! —5 3. 558 ! —6 0 .00042 0 9. 7 5 2 1 1 — 1 2  2. 5 66 42 —5
1 4 . 0  1.088! — 5 2 .40042 —6 0.000! 0 7 .124 42— 1 2 1.348 ! — 5
1 5 . 0  7 . 2 9 1 4 2 — 6  1 . 8 7 7 E — 6  0.000! 0 5 .143 42—12 9 .1 68! —6
16.0 5.436 42 —6 i . 3 6 8 E — 6  0 . 0 0 0 4 2  0 3 . 7 S O E — 1 2  4 . 8 0 542 — 6
17 .0 4.21942 —6 1.003 42 —6 0.000! 0 2. 747 42—12 5.22211 — 6
18.0 3.3)8 42 —6 7 .329 !’.— ?  0.000! 0 2 .007 47—1 2 4.07141 — b
1 9 . 0  2 . 9 4 2 !  — 6  6 .44442 — 7  0.000! 0 1.52142—1 2 3.487 42 —6
20.0 2.43142 —6 4.045E — 7 0.0001’. 0 1. 13 3 42—12 2 .83547 —6
21.0 2.48042 —6 3.01242 — 7 0.000! 0 43 .760 11—13 2.78147 —6
22.0 2.23242 —6 2 .24211 —7 0.000E 0 6.64811.— i) 2.45642 — 6
2 3 . 0  2 .16142 —6 1. 70442 — 7  0.000! 0 5.25442— 1) 2 .332 47 —6
24.0 2 .15 942 —6 1 .266 41 —7 0.00047 0 3.979 42— 13 2.286! —6
25.0 2 .1 7547 —6 9.485 11 — 8 0.00047 0 3. 040 1— 13 2.2 70E — b
30.0 7 .451 4 7 — 7  2 .426 42 — 8 0.00042 0 9 .3 3 4 4 2 — 1 4  1.6 9447 — 7
35.0 1 . 4 8 7 E  — 7  6.647 42 —9 0.000! 0 3.0 9 7 4 2— 1 4  1. 55 442 — 7
4 0 . 0  3.916 4 2 — 8  1.95442 —9 0.000 42 0 1 . 12 1E — i 4  4 . 1 1 2 4 2 —8
4 5 . 0  1.16942 — 4 6.00911—10 0.00042 0 4.122 42—1 5 1.229E — 8
50.0 2.523 4 2 — 9  1 .833 42—10 0.00042 0 1 .36942—iS 2. 70642 — 9

Figure 12. Calculated CO laser absorption coefficients for the
mid -latitude summer model .
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DATE 03/04,77
LASE R LINE 1 9 7 4 . 4 0 3 3  7 6
MODEL: MIDLA T ITU D I SUMNE R
NA L FA 3.000. ETA— 1. 770

ALT . 1320 0 C02 0 0) 4’ 0,~ 0 TOT A L
0.0 5 .79 742 —1 8. 4 4142 — 5 0.0004. 0 ‘ . 4 2 1 ! ’  — 4  5 , 7 9 7 4 7  1
1.0 3 . 4 0 1 4 2  — 1 6.4 1’ 5 42 — 5  0.00017 . 0 6 . 1 1 4 1 ’  — 9  3 .401 ! —1
2 . 0  1.8~~)E — 1 4. 4. 747 —5 0.00042 0 4.38141 — ‘~ 1 .5~~442 —3,
3 . 0  9 . 1 9 7 E  — 2  ~.4 3E —5 0.000 42 0 3 .03 1 — 4  ‘1 .2 0147 —~
4.0 4.60542 —2 2.4.69! — 5 0.000! 0 1. ’ ‘ - ~~ - .3, 4.0847 —2

5.0 2 .10247 —2 1.94947 — 5 0.000! 0 1 .4111 . — - ~ 2.10 447 —2
6.0 1.110 ! — 2 1.4)842 — 5 0.00047 0 9.537 42—10 1.1111 —2
7.0 5. 7 9 2 1— 3  1.00311. — S 0.00047 0 6 .292 47—10 S.802E — 3
8.0 2. ’9542 —3  6.99242 —6 0.000! 0 3 .99742— 10 2.80247 — )

9 . 0  1 . 3 6 3 4 2  — )  4.886E —6 0.00042 0 2.S7042— 10 1 .368 42 —3

10.0 6.113 42 —4 3.318 47 —6 0.00042 0 1 .57542—10 (~.1 46E —4

11.0 1.77442 —4 2.25942 — 6 0.00042 0 9. 78142— 11 1. 79642 —4
12.0 4.01)42 — 5 1.486 42 —6  0.000! 0 5.74542—1 1 4.162! —5

13.0 1.00342 — S 9.7 9042 — 7 0.000! 0 3 .41447—li 1.101! —5
1 .4 . 0  4.93647 —6 7.152 4 2 — 7  0.000! 0 2 .4940— 11 5.6SiE — 6
15.0 3.308 4 2 — 6  5 . 16442 — 7  0.000! 0 1.801 47—11 3.82’-0 —6
16.0 2.466 4 7 — 6  3. 76542 —7 0.000! 0 1 .31311— 11 2.843E —E ,
17 .0 1.914! —6 2.758 47 — 7 0.00042 0 9 .61642—1 2 ~ .190E — t

18.0 1.514 42 —6 1 .01542 — 7  0.00047 0 7 .02547—12 1. 716! t

19.0 1.330 42 —6 1.503E — 7 0.000! 0 3 .33 5 47—12 1.4811 — b

20.0 1.096 4 2 — 6  1 . 1 2 2 4 2 — 7  0.000E 0 4.0 5242—12 1.20~~E~~~~
21.0 1.11442 ~ 6 8.39 442 8 0.000! 0 1 ,00 4 0 — 1 2  1 .1- ’ 43 42 _ “

2 2 . 0  9. 9 9 5 E  —7 6.274E —8 0.C1 :0E ’ 0 2.34 547—1 2 1.062! —~ ‘

23.0 9.622 42 — 7  4 . 8 1 1 1 1 .  — 8 0 . 0 0 0! 0 1. 89 91—i? 1. 4 10! — ( ‘

24.0 9.584 ! —7  3. 5 9 0 4 2  — 8  0 . 0 0 0 4 7  0 1 . 4 1)  — 1 2  9 .9431 — 7

2 5 . 0  9 . 6 2 7 4 2 — 7  2 . 10242 —43 0 . 0 0 0 1 1 1  0 1.05011—12 9.89747 — 7

30.0 3 .21742 — 7  7 .21147 — 9 0 . 0 0 0 4 2  0 3.3 72 42—13 1 .2 8947 ,.~~
35 .0 6.2 8542 —8 2 .06342 —9 0.0001: 0 1 .1 )242—13 6.49147 — 8

4 0 . 0  1.6 2142  — 8  6 . 3 5 6 4 2 — 1 0  0.00011 0 4.1444— 14 L. ’8642 — 13

45.0 4.769E —9 2 .03442—1 0 0,0001 0 1 .53 647— 14 4. -473E —9

50.0 1.023 4 7 — 9  6.322 47—11 0.00042 0 5 .1 1 3 1 1 — 1 5  1 .08642 —9

DATE 03/04/77
LASER LII!! 1978. 1 0 7 9  7 6 2
MODEL: MI O LATITUD E SU MM E R
NALFA= 3.000. FTA— 1. 770

ALT . 4420 0 C02 0 03 0 CO 0 TOTAL
0.0 4.49947 —i i .275E —4 0.00042 0 2.496! —8 4.501! —1
1.0 2.63S 42 —1 9.73042 —5 0.000! 0 1.838! —8 ~ .636E —1
2.0 1 .462471 —i 7.28742 — 5 0.000! 0 1.321! ~ 8 1.463! —l
3.0 7.0 7242 —2 5.317 ! —5 0.000! 0 9 .19347 —9 7.078! —2
4.0 3.52542 —2 3.852 47 —5 0.00042 0 6,348 42 —9 3 .52947 —2
3.0 1.603L —2 2. 76147 —5 0.000! 0 4.33442 —9 1.605! —2
6.0 8.42642 —) 1.95442 —5 0.000! 0 2. 919! —~~ 8.44642 —3
7.0 4 .38411 —) 1.36242 —5 0 .00042 0 1 .933 42 — 9 4 .3 9 8 4 7— 3
9.0 2.110 42 —3 9 .23314 —6 0.00047 0 1.2341’ —9 2.11942 — 3
9.0 1.027 4 2 — )  6.29341 —6 0 .00042 0 7 .960 47— 10 1 . 0 3 4 4 2 — 3

10.0 4 .602 47 —4 4.141 42 —6 0.00047 0 4 . 9 0 2 1 : — j o  4 . 6 4 3 4 2  — 4
11.0 1 .33 547 — 4 2. 74 1 42 —6 0.00042 0 3 .056E~~i0 1.363 0 —4
12.0 3.023 0 — 5  1. 741 47 —6 0.000! 0 1 .804 42— 10 3.19 811 — S
13.0 7.5641 —6 1 .111 4 2 — 6  0.000! 0 1 .07747— 1 0 8. 4.754 2 — 6
14.0 3. 72442 — 6 8 . 12 4 4 2 — 7  0.0001 0 7 .8641—11 4.5)642 —4.
15 .0 2.495E — 6 5 .96 742 — 7  0.0001’ 0 S. 678E—1i 3 .08242 —6
16.0 1.860 42 —6 4.27842 — 7  0.000E 0 4.140 42—li 2 . 2 4 3 4 3 1 . — 6
17 .0 i.4 44E —6 3.134.! — 7  0.000! 0 3 .0321— 11 1. OSl o  — 6
18 .0 1.1 42 42 —6 2 .2 9242 — 7  0.00042 0 2 . 2 1 5 4 7 — 1 1  1 . 3 7 1 0 — 4.
1 9 . 0  1.00317 — 6 1. 7 2 0 4 2 — 7  0.00011. 0 1.68142—li 1.17 611 — 6
20.0 8.260! —7 1 .29142 —7 0.00042 0 1.27642—11 9.55147 — 7
21 .0 8.399 4 2 — 7  9. 70942 —8 0 .000 42 0 9. 70 3 4 7— 1 2  9 . 3 7 0 1 — 7
22.0 7 .533 4 2 — 7  7.296 42 — 8  0.000! 0 7 .3 7 2 4 2 — 1 2  8.26)11.— ?
23.0 7 .2 4942 — 7 5 .6S542 — 8 0.000! 0 5. 4 33 8 4 2 — 1 2  7 . 8 1 4 4 2 — 7
2 4 . 0  7 . 2 1 9 4 2  — 7  4 .242 47 —8 0.0001 0 4 . 4 2 6 1 — 1 2  7 . 6 4 3! — 7
25 .0 7 .25042 — 7 3.2 1011 —8 0.000! 0 3 .38 542— 12 7 . 5 7 1 4 7 — 7
30.0 2 .42042 — 7  9.00942 —9 0.00042 0 1.050 11— 12 2.5101 —7
35.0 4.127! — 8 2.714!’. —9 0.000!: 0 3 .499 47— 3 3 4.99842 — 8
40.0 1.221 4 2 — 8  8.84611—10 0.000431 0 1 . 2 7 1 4 — 1 3  1 .30 042 —8
4 5 . 0  3.601 42 —9 2.9 7 0 4 2 — 1 0  0.000 42 0 4 . b ? 4 ! — 1 4  3. 4398 42 —9
30.0 7.13142— 1 0 9 .439 42— 11 0.0001 0 1 .55147 — 1 4 8 .67 S F— b

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

28 

. ~~~~
. .

~~~~~~ ... . 
~~~~~~~~~ 

4



- - - —.- .- -
~~~~~~~~~~

- . 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

DATE 03/04/ 17
LASER LINE 1981. 7 718 7 ~ 1
MODEL: MIDL.AT ITUD 42 S” MMF.14
N A L FA —  3.000 . 11TA’. 1. 770

ALT . 1320 0 0 , 4 1  0 03 0 CO 0 TOTAL
0 • 0 5.776 42 —j ~4 ,5~ —3  0, 000! 0 2.054111 — 7  5. 79042 —i
1.0 3. 34147 —1 1.32742 — 3  0.00047 0 1 .S23L — 4 . 354 43 : —1
2.0 1.82 8! — 1 1 .16 217. — 3  0. 000! 0 1 . 1 0 3 4 2  — 1 . 6 4 0 4 2  — 1
3 .0  8. 705! —2 9.854! — 4  0 . 0 0 0 4 7  0 7 . 1401 — S  !~.8 0 4 E  — 2
4 . 0  4 . 2 7 1 !  — 2  8.24842 —4 0.00042 0 5.391! — 8 4.35911 — 2
5.0 1. 9171 —2  6 .79511 —4 0.000 11 0 3. 7 12 111 —8 1.98547 —2
6.0 9.939E —3 S.49S 42 —4 0 . 0 0 0 4 2  0 2 . 5 2 2 4 7  — 8  1 . 0 4 9 4 2  — 2
7 .0 5.09 8E — 3  4 .346 42 —4 0 .00042 0 1.684 ! —% 5 .53342 —3
8.0 2.412E —3 3.21842 —4 0.00042 0 1.08547 —8 2.73942 —3
9.0 1.15642 —3 2.4 6942 —4 0.000E 0 7 .059E — 9 1.40342 —3

10.0 5.076! —4 1.767! —4 0.000 42 0 4.388 ! —9 4 .83342 —4
11.0 1. 443 42 —4 1 . 2 4 7 4 2  —4 0.000 42 0 2. 75 7 11 —9 2. 69 011 —4
12.0 3 .l9OE —5 8.2 94 42 — 5  0.000 47 0 1. 64742 —9 1.14947 —4
13.0 7 .801! —6 S .492! — 5 0 .000E 0 9. 33 84 47—10 6.21342 — 5
14.0 3 . 8 4 0!  — 6  4 . 3 2 6 4 7  — 3 0.00047 0 7 .222 ) 1— 1 0  4. 7110 — 5
15.0 2. 53642 — 6 3.32042 — S 0 .00047 0 5 .21442—10 3 .S7314 —S
16.0 1.88942 — 6 2.53242 —5 0.00011 0 3.8011—10 2. 72147 — 5
17 .0 1.46442 —6 1.9)742 — 5 0.00011 0 2. 78S42—10 2 .0841 — 5
18.0 1.137E —6 1.4 5 3 11 —S 0.0004’ 0 2.0341—10 .S6’!I — ‘ .

19.0 1.019 47 —6 1.121 42 —5 0 .0001 0 1.5 42 42—10 1 . 2 2 3 1  — 5
20.0 8.4 1 047 — 1  8 .60647 —6  0.000 !. 0 1. 1 6 - 4 4 7 — 1 0  9 .4 4 ’ l  —6
21.0 8.S7SE — 7 6. 5 93 47 — 6 0 .00042 0 8 . 8 7 7 4 2 — 1 1  7 .45 1 41 — 6
22.0 7. 711 42 — 7 5 .0)211 —6 0.000! 0 6. 73 6 4 7 — l i  6 .8041 —6
23.0 7.46647 — 7  ).9SiE — 6 0.00047 0 S .32047—11 4.72842 — 6
24.0 ‘.4~~442 — 7  3.02147 —6 0.000! 0 4.0291— 11 3. 76747 — 6
2S.0 7.505! — 7  2 .31 0 47 — 6 0 .00041 0 3.07 7 1— 11 3.0601 — 6
30.0 2. 574 11 — 7  6.977! — 7  0.000! 0 9 .4 2 3 0— 1 2  9.SS1E — 7
35.0 S.158E — 8 2.24 442 — 7  0 .00011. 0 3 .0 9 4 4 1 — 1 2  2. 7 6 0 4 2 — 7
4 0 . 0  1 . 3 6 4 4 2  — 8  1. 8 15 1 1  —13 0 .00047 0 1 .1 0 4 4 2— 3 2  4.180! —44
4 5 . 0  4.10042 — 9 2. 76647 — 8 0 .000! 0 3.998 1 .— i )  3. 1 7 541 — 8
50.0 B .86 9F— 1 0  9.0011 — 9 0 .00011 0 1.316 1 . — I )  9 .88817 — 9

Figure 13. Calculated CO laser absorption coefficients for the
mid-latitude summer model .
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DATE 03/0 4/7 7
LASER LI NE 1 9 5 2 . 4 3 0 4 3  6 S 1~MODEL: M IDLAT IT UD42 SUMMER
NAL E A— 3.000. ET A~ 1. 770

ALT. 1120 0 C02 0 03 0 CO 0 TOTAL
0.0 1.26342 0 2 .31542 —4 0.00142 0 0 . 0 0 0 4 7  0 1 . 2 6 3 4 2  0
1.0 7 .4 2 0 4 2  — b  1 . 850 !  — 4 0 . 0 0 0 4 7  0 0 . 0 0 0 4 7  0 7 .4 2 2 4 2  — 1
2 . 0  4 . 1 4 4 4 2  —b 1 .4 ~~4 4  — 4  0 . 0 0 0 4 7  0 0 . 0 0 0 4 2  0 4 . 1 4 5 4 2  — 1
3.0 2.07342 —1 1 . 3 6 . 4 7  —4 0.00042 0 0.0004 1) , .0244. — 1
4 . 0  1.019! —1 9 . 19 9 1  — S  0 . 0 0 0 1 1 .  0 0 . 0 0 0!  u 1.020! —1
5 . 0  4 . 6 8 1 4 2  —2 7 . 2 3 2 4 7  — 5  0 . 0 0 0 4 2  0 0 . 0 0 0 1 1  0 4 . 6 8 8 1 4  — 2
6 .0  2 . 4 8 8 4 2  — 2  5 . 6 5 2 !  — 5  0 . 0 0 0 4 2  0 0 .0 0 0 1  0 2 . 4 9 4 4 2  —2
7.0 1.301547 —

~~ 4.3 791 — 5 0. 000 42 0 0 . 0 00 1  0 1 . 3 1 3 4 7  — 2
8.0 6.3 74! —3 3 .39242 — 5 0.000E 0 0.00011. 0 6.40811. —3
9.0 3.13 547 —3 2.61242 — 5 0 .00042 0 0.000! 0 3 .1 6111 — 3

10.0 1.420! —3 7.00242 — 5 0.000 47 0 0.00042 0 1.440! —3
11.0 4.157! —4 1 .52 4 47 — 5 0.000 42 0 0.000! 0 4 . 3 1 0 4 2  — 4
12.0 9.5084 : — 5 1.152! — 5 0.0001; 0 0.00047 0 1 .0661 —4
13.0 2.39 71 —5 8.613 ! — b 0.000! 0 0.000! 0 3.25942 — 5
14.0 1 .18042 —5 6.2 9)47 — 6  0 . 0 0 0 E  0 0 . 0 0 0 4 2  0 1 . 8 0 9 4 2  — 5
15.0 7 . 9 1 2 4 2  — 6  4 . S 4 3 4 2  — 6  0 . 0 0 0 4 2  0 0 . 0 0 0 4 7  0 1 . 2 4 6 4 2  — 5
16.0 5.899! — 6 3 .31747 —6 0.000! 0 0.00047 0 9.21242 —6
11 .0 4.579! —6 2 .426E —6 0.000! 0 0.000! 0 7.0051. —6
18.0  3 . 6 2 3 4 7  — 6  1. 7 7 3 42 — 6  0 . 0 0 0!  0 0 . 0 0 0 4 2  0 5 . 3 9 5 4 2  — 6
19 .0 3 . 17 9 4 2  — 6  1 . 2 3 5 4 2  — 6  0 . 0 0 0 4 7  0 0 . 0 0 0 4 7  0 4 . 4 7 3 4 2  — 6
2 0 . 0  2 . 6 1 4 4 7  — 6  9 . 4 5 8 4 2  — 7  0 . 0 0 0 4 2  0 0 .0 0 0 !  0 3 . 66 0 !  — 6
21.0 2.655 42 —6 6 . 92642 — 7  0.00042 0 0.00047 0 3.348! —6
22.0 2.37942 —6 S.04942 —7  0.00011 0 0.00042 0 2.886! —6
23.0 2.2 94! —6 3.729! — 4  0.0001. 0 0.00047 0 2 .4.57E — b
2 4 . 0  2 . 2 7 2 4 2  — 6  2 . 7 2 7 4 7  — 7  0.00042 0 0.000E 0 2.544! —1 . 3

2 5 . 0  2 . 2 7 9 4 7  — 6  2 . 0 1 2!  — 7  0 . 0 0 0 0  0 0 . 0 0 0 1 1  0 2 . 4 8 0 E  — 6
30.0 7.51642 — 7 4 . 4 3 7 4 7  — 8  0 . 0 0 0 1  0 0 . 0 0 0 4 2  0 7 .9 60 E  — 7
35.0 1.44947 —7  1.05342 —8 0.00047 0 0.000! 0 1.554E — 7
4 0 . 0  3 . 6 85 !  — 8  2 . 6 8 1 4 7  — 9  0.000E 0 0.000E 0 3.95442 — 8
45.0 1.0 7147 —8 1.385E—10 0.00042 0 0.00042 0 1 .14542 — 8
50.0 2.287! —9 2 .14942—10 0.00042 0 0.00042 0 2.502! —9

DATE 03/04/77
LASER LINE 1937.0488 6 5 14
MODEL: M1DL.ATITUDE SUMMER
HA IFA— 3 . 0 0 0 .  ETA- 1 . 7 7 0

ALT. 1320 0 C02 0 03 0 CO 0 TOTAL
0 . 0  4 . 15 7 E  0 4 . 7 0 9 4 7 — 3  0 . 0 0 0 4 2  0 7 . 4 4 8 E — 1 1  4.161! 0
1.0 2. 78342 0 4.017E —3 0.000E 0 5 .48742—1 1 2.78 7! 0
2.0 1 .78042 0 3.393E —3 0.000 42 0 3.944 42— il 1. 7 8 3 4 2  0
3 . 0  1.004! 0 2 . 8 2 7 4 2  — 3  0 . 0 0 0 4 7  0 2 . 7 4 2 4 2 — i l  1 . 0 0 7 4 2  0
4 . 0  5 . 8 5 0!  —l 2 .333E —3  0.00042 0 b. 8 90E—li 5.87342 —1
5.0 3 .13042 —1 1.903!— ) 0.00042 0 1 .28742— il ).149E —1
6.0 1 . 9 4 6 4 2 — 1  1.533 42 — 3  0.000 42 0 8 .642E—1 2 1.96242 — b
1 .0 1.208 42 —1 l .216E — 3  0.000 47 0 5.69 9E—12 1.220 47 — 1
8 . 0  6 . 9 2 6!  —2 9.58042 — 4  0 . 0 0 0 4 2  0 3.61442— 12 7.022! —2
9 .0  4 . 0 4 5 4 2 — 2  7 .4 6 1 E — 4  0 . 0 0 0 E  0 2 . 3 1 7 4 2 — 1 2  4 . 12 0 E — 2

10.0 2. 17042 —2  5. 74742 —4 0.000 42 0 1.4 1 4 4 2— 1 2  2 . 2 2 8 4 7 —2
11.0 7.58042 — 3  4.378 4 2 — 4  0.000 42 0 9.73 642— 13 8.01742 —3
12.0 2.056 42 — 3  3.2 9142 —4 0.000 42 0 S.0 92E— 13 2 .3 8S42 — 3
13.0 6. 18442 —4 2.4 4242 —4 0.000 42 0 3 .0 02E—1 3 8.626! —4
1 4 . 0  3. 7 9 2 E — 4  1. 7 9 4 !  —4 0.00042 0 2. i9 3E—l 3 S .S8647 — 4
15 .0 3.14 1E —4 1 .30 0 E — 4  0 . 0 0 0 E  0 1 . 6 8 3 4 2 — 1 3  4 . 4 4 2 4 2 —4
1 6 . 0  2 . 8 4 6 4 2  —4 9 . 5 0 9 4 2  — 5 0 . 0 0 0 4 2  0 1 . 1 6 4 4 2 — 1 3  3.791! — 4
17 .0 2 . 6 3 ) 4 2 — 4  6 . 9 7 9 4 2 — 5  0 . 0 0 0 E  0 8 . 4 5 6 4 2 — 1 4  3 . 3 5 1 1 4 — 4
18.0 2 . 4 8 5 4 2 — 4  5 . 1 1 0 4 2 — 3  0 . 0 0 0 4 7  0 6 . i 7 7 E — 1 4  2 . 9 9 6 4 7 — 4
19 .0  2 . 5 5 3 4 2  — 4  3. 7 4 5 E  —S 0 . 0 0 0 4 7  0 4 . 6 9 8 4 2 — 1 4  2 . 9 2 8 4 2  — 4
2 0 . 0  2 . 4 1 6 4 2  — 4  2 . 7 4 5 E  — 5  0 . 0 0 0!  0 3 . 5 7 3 4 7 — 1 4  2 .6 9 1 !  — 4
2 1 . 0  2 . 7 1 4 4 2 — 4  2 . 0 1 6 4 2 — 5  0 . 0 0 0 4 2  0 2 . 7 2 3 4 2 — 1 4  2.976 42 —4
2 2 . 0  2 . 7 6 6 4 2 — 4  1 . 4 7 9 4 2 — 5  0 . 0 0 0 4 2  0 2 . 0 7 3 4 2 — 1 4  2 . 9 1 4 4 2 — 4
2 3 . 0  2 . 9 2 5 4 2  — 4  1 . 0 9 ) 4 7  — 5  0 . 0 0 0 4 2  0 1 . 6 4 8 4 2 — 1 4  3 . 0 ) S E  — 4
2 4 . 0  3 . 1 3 2 4 2  — 4  8 . 0 1 2 4 2  — 6  0 . 0 0 0!  0 i . 2 5 2 E — 1 4  3 . 2 ) 3 4 2  — 4
2 5 . 0  3 .3 8 2 !  — 4  5 . 9 2 4 E  — 6  0 . 0 0 0 4 2  (1 9 . 6 0 2 4 2 — i S  3 . 4 4 1 4 2  — 4
3 0 . 0  1 . 4 5 7 4 2 — 4  1 . 3 2 8 4 2 — 6  0 . 0 0 0 4 2  0 3 . 0 2 5 4 2 — i S  1 . 4 7 1 1 1 — 4
3 5 . 0  3 . 6 0 9 E — S  3 . 1 8 ) 4 2 — 7  0 . 0 0 0 4 2  0 1 . 0 2 2 4 2 — 1 5  3 . 6 4 1 4 2 — 5
4 0 . 0  1 . 3 1 2 4 2  — 5 8 .091 17. —8 0.000 47 0 3 .7 S S E — 1 6  1 .320 ! — 5
4 5 . 0  5 . 9 6 1!  — 6  2 . 2 0 0 4 2 — 8  0 . 0 0 0 4 7  0 1 . 3 9 0 4 2 — 1 6  5 . 9 8 3 4 7 — 6
50.0 1. 98842 —6 6. 32 947 — 9  0.000 42 0 4 . 6 2 1 4 2 — 1 7  1 . 99447 — 6

Figure 14. Calculated CO laser absorption coefficients for the
mid -latitude summer model .
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DATE 0 3 / 0 4 / 1 7
LASER LINE 19 6 1 . 1 6 0 3  6 5 13
MODE L: MIDLATITUDE SUMMER
HAIFA— 3 . 0 0 0 ,  ETA— 1. 7 7 0

ALT . 1320 0 C02 0 03 0 C~) 0 TOTAL
0 . 0  8 . 5 4 3 4 2  —1 2 . 7 2 2 4 2  — 4  0 . 0 0 0 4 7  0 1 . 1 9 0 4 7 — 1 0  3 3 . 5 4 6 1 1  1
1 . 0  5 . 0 0 1 4 2 —1 2 . 1 3 6 4 2 — 4  0 . 0 0 0 4 2  0 33. 7 6743:—il 5 .00342 —1

2 . 0  2. 7 7 9 4 2  — 1 1. 7 0 0 4 2  — 4  0 . 0 0 0 4 2  0 4 . 3 0 1 1 ’ li 2 . 1 8 14 2  — 1
3 . 0  1 . 3 1 9 4 2  —1 1 . 3 2 7 4 2  — 4  0 . 0 0 0!  0 4 . 3 8 0 1 1 — 1 1  1. 3 50 !  —i
4 . 0  6. 7 4 8 4 2  — 2  1 . 0 3 3 4 2  — 4  0 . 0 0 0 4 2  0 3 . 0 2 0 1 1 — i l  6 . 7 5 8 4 2  — 2
5 . 0  3 . 0 7 9 4 2  — 2  7 . 9 9 9 4 2  — 5  0 . 0 0 0 4 2  0 2 . 0 5 7 1 1— l i  3 . 0 8 7 4 2  — 2
6 . 0  1 . 6 2 4 4 2  — 2  6 . 1 4 2 4 2  — 5  0. 000!  0 1 . 3 8 1 4 7 — 1 1  1.630 !  — 2
7 .0  8 . 4 7 4 4 2 — 3  4 . 6 6 6 4 2 — 5  0 . 0 0 0 4 2  0 9 . 1 0 6 E — 1 2  8 . 5 2 1 4 2 — 3
8 . 0  4 . 0 8 7 4 2 — 3  3 . 5 2 2 4 2 — 5  0 . 0 0 0 4 2  0 5 . 7 7 4 4 2 — 1 2  4 . 1 2 2 4 2 — )
9 . 0  1 . 9 9 1 4 2  — 3  2 . 6 4 5 4 2  — 5  0 . 0 0 0 4 2  0 3 . 7 0 2 4 2 — 1 2  2 . O i 8 E  — 3

10.0 8 .91.542 — 4  1. 96342 — 5 0 .000E 0 2.260 1— 12 9.111 42 —4
11.0 2 . 5 8 1 4 2 — 4  1 . 4 4 8 4 2 — 5  0 . 0 0 0 4 2  0 1 . 3 9 6 4 7 — 1 2  2 . 7 2 6 E  —4
12.0 5 . 8 2 1 4 2 — 5  1 . 0 5 2 4 2 — 3  0 .0 0 0!  0 8 . 1 3 6 4 2 — 1 3  6 . 8 7 3 4 2 —5
1 3 . 0  1 . 4 4 9 4 2  — 5  7 . 5 7 9 4 2  — 6  0 . 0 0 0 4 2  0 4 . 7 9 6 4 2 — 1 3  2 . 2 0 6 4 2  — 5
1 4 . 0  7 .118! — 6  5 . 5 3 1 4 2  — 6  0 . 0 0 0 4 2  0 3 . 5 0 4 4 2 — 1 3  1 . 2 6 6 4 2  — 5
1 5 . 0  4 . 7 5 0 4 2 — 6  3 . 9 9 8 4 2 — 6  0 . 0 0 0 4 2  0 2 . 5 3 0 4 2 — 1 3  8 . 74 847 — 6
16 . 0  3 . 5 4 1 4 2 — 6  2 . 9 1 5 4 2 — 6  0 . 0 0 0 4 2  0 1 . 8 4 4 4 2 — 1 3  6 . 4 5 5 4 2 — 6
1 7 . 0  2. 7 4 7 4 2 — 6  2 . 1 3 5 4 2 — 6  0 . 0 0 0 4 2  0 1 .351E—13 4.88242 — 6
1 8 . 0  2 . 1 7 3 4 2 — 6  1 . 5 6 0 4 2 — 6  0 . 0 0 0 4 2  0 9 . 8 7 0 4 2 — 1 4  3 . 7 3 3 E — 6
19 . 0  1 . 9 1 0 4 2 — 6  1 . 1 4 6 4 2 — 6  0 . 0 0 0 4 2  0 7 . 5 0 6 4 2 — 1 4  3 . 0 5 7 4 7 — 6
2 0 . 0  1 . 5 14 E — 6  8 . 4 2 7 4 2 — 7  0 . 0 0 0 4 2  0 5 . 7 0 9 4 2 — 1 4  2 . 4 1 7 4 2 — 6
21 .0  1 . 6 0 2 4 2  — 6  6 . 2 1 0 4 2  ‘- 7  0 . 0 0 0!  0 4 . 3 5 1 4 2 — 1 4  2 . 2 2 3 4 2  — 6
2 2 . 0  1 . 4 3 8 4 2  — 6  4 . 5 7 3 4 2  — 7  0 . 0 0 0 E  0 3 . 3 1 2 4 7 — 1 4  1 . 8 9 5 4 2  — 6
2 3 . 0  1 . 3 8 6 4 2  — 6  3.40542 — 7 0.00042 0 2 .63347— 14 1.726! —6
2 4 . 0  1 . 3 8 1 4 2  — 6  2 . 5 0 4 4 2  — 1  0 . 0 0 0 4 2  0 2 . 0 0 0 4 2 — 1 4  i . 6 3 1 4 2  — 6
25 .0  1 . 3 8 8 4 2  — 6  1 . 8 5 8 4 2  — 7  0 . 0 0 0 4 2  0 1 . 5 3 3 E — l 4  1 . 5 7 3 4 2  — 6
30 .0  4 . 6 5 6 4 2  — 7  4 . 3 2 2 4 2  — 8  0 . 0 0 0 4 2  0 4 . 8 3 4 4 7 — 1 5  5.088E —7
3 5 . 0  9 . 1 2 5 4 2 — 8  1 .0 17 E — 8  0 . 0 0 0 4 2  0 1 . 6 3 3 4 2 — 1 5  1 . 0 2 0 1 1 — 7
4 0 . 0  2 . 3 6 0 4 2  — 8  2 . 8 6 4 4 2  — 9  0 . 0 0 0 4 2  0 6 . 0 0 0 4 2 — 1 6  2 . 6 4 6 4 2  — 8
4 5 . 0  6 . 9 5 1 4 2 — 9  8 . 1 1 3 4 7 — 1 0  0 . 0 0 0 4 2  0 2 . 2 2 1 4 2 — 1 6  7 . 7 6 2 4 2 — 9
5 0 . 0  1 .4 9 2 E  — 9  2 . 3 8 3 4 2 — 1 0  0 . 0 0 0 4 2  0 7 . 3 8 3 4 2 — 1 7  1 . 7 3 0 4 2  — 9

DATE 0 3 / 0 4 / 7 7
LASER LINE 1 9 6 5 . 2 38 8  6 5 12
MO DEL: P4IDLAT ITUD42 SUMMER
HAIFA— 3 . 0 0 0 ,  ETA— 1 . 7 7 0

ALT . 1320 0 C02 0 03 0 CO 0 TOTAL
0 . 0  5 . 3 2 0 4 2  0 8 . 8 8 1E  — 3  0 . 0 0 0!  0 4 . 9 1 7 4 2 — 1 0  5 . ) 2 ~~42 0
1 . 0  3 . 1 1 2 4 2  0 7 . 9 3 3 4 2  — 3  0 . 0 0 0 4 2  0 3 . 5 9 2 4 2 — 1 0  3 . 1 2 0 E  0
2 . 0  l . 7 27 E  0 6 . 9 6 0 4 2  — 3  0 . 0 0 0 4 2  0 2 . 3 5 6 4 2 — 1 0  1. 7 3 4 42 0
3 . 0  8 . 3 5 2 4 2  —l  5 . 9 7 5 4 2  — 3  0 . 0 0 0 4 2  0 1. 7 5 8 4 2 — 1 0  8 . 4 1 2 4 2  — 1
4 . 0  4 . 1 6 3 4 2  —1 5 . 0 5 3 E  — 3  0 . 0 0 0 !  0 1 . 2 0 0 4 7 — 1 0  4 . 2 1 4 4 2  — l
5 . 0  1 .8 9 1 4 2  — 1 4 . 2 0 0 4 7  — 3  0 .0 0 0 !  0 8 . 1 0 6 4 7 — 1 1  1 . 9 3 3 4 2  — 1
6 . 0  9 . 9 2 1 4 3 :  — 2  3 . 4 2 6 E  — 3  0 . 0 0 0 4 2  0 5 . 4 0 2 1 1 — 1 1  1 . 0 2 6 4 2  — l
1.0  5 . 1 4 3 4 2  — 2  2 . 7 3 7 4 2  — 3  0 . 0 0 0 1 1  0 3 . 5 4 0 1 7 .— i l  S . 4 1 6 4 7  — 2
8 . 0  2 . 4 5 9 4 2  — 2  2 . 1 3 9 4 2  — ) 0 . 0 0 0 4 2  0 2 . 2 3 3 0 . — l i  2 . 6 7 3 4 2  — 2
9 . 0  1 . 1 8 8 4 2  — 2  1 . 6 3 2 4 2  — 3  0 . 0 0 0 4 2  0 1 . 4 2 7 1 — 1 1  1 . 3 5 3 4 2  — 2

1 0 . 0  5 . 2 6 1 4 2  — )  1 . 2 4 4 4 2  — 3  0 . 0 0 0 E  0 8 . 6 8 8 4 7 — 1 2  6 . 5 0 5 4 2  — 3
11 .0  1 . 5 0 7 4 2 — 3  9 . 2 7 1 4 2 — 4  0 . 0 0 0 4 2  0 5 . 3 6 5 4 2 — 1 2  2 . 4 3 4 1 1 — 3
1 2 . 0  3. 3 5 0 4 2  — 4  6 . 7 1 4 3 4 2  —4 0 . 0 0 0 4 2  0 3 . 1 3 1 4 2 — 1 2  1 . 0 0 7 4 2  — 3
1 3 . 0  8. 2 2 0 4 2  — 5  4 . 8 1 5 !  — 4  0 . 0 0 0 4 2  0 1 .8 5 1 1 1— 1 2  5 . 6 3 7 4 2  — 4
1 4 . 0  4 . 0 4 7 4 7  — S  3 . 5 8 2 4 2  — 4  0 . 0 0 0 4 2  0 1 . 3 5 2 1 1 — 1 2  3 . 9 8 7 4 2  — 4
13.0  2 . 7 1 3 4 2 — 5  2 . 6 2 3 E — 4  0 . 0 0 0 4 7  0 9 . 1 6 2 E — i 3  2 . 8 9 4 4 2 — 4
16 .0  2 . 0 2 3 4 2 — 5  1 . 9 3 1 4 2 — 4  0 . 0 0 0 4 7  0 7.1i7 42—j3 2 .133E — 4
17 .0  1 . 5 7 0 4 2 — 5  1.427E —4 0.00042 0 5 .21342— 13 1.58442 —4
1 8 . 0  1 . 2 4 2 4 2  — 5  1 . 0 4 8 4 2  — 4  0 . 0 0 0 4 2  0 3 . 8 0 9 4 2 — 1 3  1 . 1 7 3 4 2  — 4
19 . 0  1 . 0 9 5 4 2 — 5  7 . 7 7 1 4 2 — 5  0 . 0 0 0 4 2  0 2 . 8 9 5 4 2 — 1 3  8 . 8 6 6 4 2 — S
2 0 . 0  9 . 0 4 6 4 2 — 6  5 . 7 5 6 4 2 — 5  0 . 0 0 0 4 7  0 2 . 2 0 1 4 2 — 1 3  6 . 6 6 1 4 2 — S
2 1 . 0  9 . 2 2 9 4 2  — 6  4 . 2 7 0 4 2  — 5  0 . 0 0 0 4 2  0 0 . 6 7 6 4 2 — 1 3  5 . 1 9 3 4 2  — S
2 2 . 0  8 . 3 0 5 4 7 — 6  3 . 1 6 3 4 2 — 5  0 . 0 0 0 4 2  0 1 . 2 7 6 4 2 — 1 )  3 . 9 9 3 4 7 — S
2 3 . 0  8 . 0 4 2 4 7 — 6  2 . 3 7 8 4 2 — 5  0 . 0 0 0 4 7  0 1 . 0 1 3 E — i )  3 . 1 8 2 4 2 — 5
2 4 . 0  8 . 0 3 4 4 2 — 6  1 . 7 5 8 4 7 — 5  0 . 0 0 0 4 2  0 7 . 6 9 6 4 2 — 1 4  2 . 5 6 1 4 2 — 5
2 5 . 0  8 . 0 9 ) 4 7  — 6  l . 3 10 E  — 5  0 . 0 0 0 4 2  0 3 . 8 9 5 4 2 — 1 4  2 . 1 2 0 1 1  — S
3 0 . 0  2. 7 7 2 4 2  — 6  3 . 1 7 3 4 2  — 6  0 . 0 0 0 4 2  0 1 . 8 5 8 4 2 — 1 4  5 . 9 4 5 4 2  — 6
3 3 . 0  5 . 5 3 3 4 7 — 7  8 . 2 0 9 4 2 — 7  0 . 0 0 0 4 2  0 6 . 3 0 1 4 2 — 1 5  1 . 3 7 4 4 2 — 6
4 0 . 0  1 . 4 5 6 4 2  — 7  2 . 2 6 5 4 2  — 7  0 . 0 0 0 1 1  0 2 . 3 3 9 4 2 — 1 5  3 . 7 2 0 1 1  —7
4 5 . 0  4 . 3 4 0 4 2 — 8  6 . 3 9 4 4 2 — 8  0 . 0 0 0 4 2  0 8 . 7 8 9 4 2 — 1 6  1 . 0 9 3 4 2 — 7
3 0 . 0  9 . 3 6 3 4 7 — 9  1 . 9 5 9 4 2 — 8  0 . 0 0 0 4 7  0 2 . 9 4 9 4 2 — 1 6  2 . 8 9 S 4 2 — 8

Figure 14. Calculated CO laser absorption coefficients for the
mid-lati tude suniner model .
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DATE 03/ 04/77
LASER LINE 1 969. 2840 6 5 11
MODEL: M IOLATITUD E SU M MER
NALFA 3 .000 , ETA— 1. 770

ALl’. 4420 0 C07 0 03 0 CO 0 TOTAL
0.0 4 .092 42 0 9.5 9911 — 5 0.0001 : 0 1.4 3 2 1 —9 4 .092 42 0

1.0 2.390 42 0 7 . 4 9 711 — 9  0 . 0 0 0 4 2  0 1. 1) 4 7 1  — 9  2 . 3 9 0 E  0
2.0 1.31942 0 5 . 7 40 47 —S 0.000 47 0 7 . 4 6 2 4 1 — 1 0  1 .3191. 0
3.0 6.31 742 — 1 4 .2 88E — 6 0.00011 0 r .1 4 0 4 — 1  4 .318 1 —i
4 . 0  3 . 11542 — 1 3 .0 8 1 E  — 5 0 . 0 00 1  0 ) .~ .1 71’ - I 0  ) . 1 l 61  — l
5 . 0  1.399 47 . — 1 2.3 3 6 42 — 5  0.00 047 0 2. 8042— 10 1 .40042 —1
43 .0 7 .26147 — 2  1.496 4 7 — 5  0.000! 0 1. 5~ o u — i o  7 .26347 — 2
7 .0 3. 7 7 4 4 2  — 2  1.215! — 5  0 . 0 0 0 1 1  0 1 . 0 4 5 1 — 1 0  3 . 7 7 5 1 4
8 . 0  1. 74 0 1 — 2  8 . 6 3 0 4 2 — b  0 . 0 0 0 !  0 6 . 6 1 8 1 1 — 1 1  1 . 7 6 0 4 -: — ?
9.0 8.424 47 —3 6 .01811 — 6 0.000! 0 4.24 611.— i l  8 .43014 — 3

10.0 3. 69442 — 3  4 .1 4442 —6 0.00042 0 2 .5981:—il 3 .6 9 842 — 3
11.0 1 .030 4 7 — 3  2.8 6747 —6 0.000! 0 1.6 1 2 4 2— 1 1  1 . 05 3 4 2 — 3
12 ,0 2.317 4 2 — 4  1 .931 42 — 6 0.000! 0 9. 4 6 8 1 1 — 1 2  2 .3 3 7 4 7 —4
13.0 5 .65542 —5 1.303 ! —6 0.00047 0 5 .631.1—12 S . 785E — 5

1 4 . 0  2. 7 7 8 4 2 — 5  9 . 5 2 8 4 2 — 7  0.00042 0 4 .11 442— 12 2 .873 47 — 5
15.0 1.861 4 2 — S  6.882 47 — 7  0.000 47 0 2 .9 7042— 12 1 .930 41 — 5
16.0 1.38 742 —5 3. 0 2 0!  — 7  0.000! 0 2.16542—12 1.4371 — 6
17 .0 1 . 0 7 5 4 7  — 5  3 . 6 7 8 4 2  —7 0.00042 0 1.58614—12 1 .1121 —5
18 .0 8.SO1E —6 2.688 42 — 7  0 . 0 0 0!  0 1 . 13 94 2 — 1 2  8 . 76 9 1  — 6
19 .0 7.494 4 7 — 6  1 . 9 9 8 4 2 — 7  0.000 42 0 8. 79842—1) 7 .694 4 2 — 6
20.0 6.19147 —6 1 . 43 3 5 4 2 — 7  0 . 0 0 0 4 2  0 6 . 6 8 1 4 2 — 1 3  6 . 3 4 0 4 7 — 6
21.0 6.31 742 —6 1.10742 —7  0.000E 0 5.08447—1) 6.428! — b
22.0 5.68542 —6 8.2 4347 —8 0.00042 0 3.86547—13 5.76747 —6

23.0 5.50942 —6 6.277E — 8 0.000E 0 3 .0640—13 5.57247 —6
24.0 5 .50342 —6 4 .66842 —8 0 .00047 0 2.325E— 13 5.350! —6
25.0 5.544 4 2 — 6  3.503 47 —8 0.00042 0 1. 779 47—13 5 .579 47 — 6
30.0 1.905 4 2 — 6  9.12 542 —9 0 .000E 0 5 .56 142—14 1 .91442 — 6
35 . 0  3 . 8 1 9 4 2 — 7  2 . 5 8 3 4 7 — 9  0.00042 0 1 .871E—1 4 3 .84547 —7
4 0 . 0  1.01042 — 7  8 . 0 3 5 4 2 — 1 0  0 .000 !  0 6 . 8 9 8 4 7 — 1 5  1 . 0 1 8 4 2 — 7
43 .0 3 . 0 2 7 4 2 —8 2 . 6 4 6 4 2 — 1 0  0 . 0 0 0 E  3 2 . 5 7 8 E— 1 5  3 . 0 5 3 4 7 — 8
50.0  6 . 5 3 0 4 2 —9 8 . 3 9 5 4 7 — 1 1  0 . 0 0 0 1 1  0 8 . 6 3 0 1 1 — 16  6 . 6 1 4 4 7 — 9

DATE 0 3 / 0 4 / 7 7
LASER LINE 1 9 7 3 . 29 5 9  6 5 20
MODEL: M ID I..ATITUDE SU MMER
HAIFA— 3.000 , ETA— 1.7 7 0

ALT. H20 0 CO2 0 0) 0 CO 0 TOTAL
0.0 6 .4 8942 —1 6. 429E —4 0.000! 0 4 .633 ! — 9  4 . 4 9 6 4 2  — 1
1.0 3. 79242 —1 S .05 647 —4 0.000 42 0 3 .407! —9 3 . 797 42 —1
2.0 2.103 42 — 1 3.9 1 742 — 4  0 .00042 0 2 .445 ! —9 2 .107 ! —1.
3.0 1 .01842 —1 7.9 7042 —4 0.000! 0 1.69 847 —9 1 .020 ! —1
4.0 S .07542 — 2  2 .23 742 — 4 0.000 42 0 1.171! —9 5 .09742 — 2
5.0 2.30 742 — 2  0.66947 —4 0 .000 42 0 7 .98242— 1 0 2 . 32 4 1 1 — 2
6.0 1 .2 1 3 42 —2 1. 230 42 —4 0.000 17. 0 5 . 3 7 1 4 7 — 1 0  1 .225 !
7 .0 6 .300 42 —3 8 .94111 — 5 0.00 042 0 3 . 5 5 4 4 2— 1 0  6.3 8 942 — 3
8.0 3 .02242 — 3  6.3 5547 — 5 0.000! 0 2.26 7 4 2— 1 0  3 . 0 8 6 4 2 — )
9.0 1 .465 42 — 3  4. 5 2 2 42 — 5 0.000 42 0 1 . 4 6 3 E— l 0  1. 61 0 42 — 3

10.0 6 . 5 1 7 E — 4 3 . 1 2 2 1 —S 0 . 9 0 0 4 2  0 9 . 0 1 0 4 7 — 1 1  6 . 8 2 9 1 —4
11 .0 1.8 7347 —4 2.16842 —S 0 . 00 0 !  0 5 . 6 2 0 4 7 — l i  2 . 0 9 1 1 — 4
12.0 4 .1 9742 — 5 1.4 3842 — 5  0 . 0 0 0 4 2  0 3 . 3 2 0 1— i l  5 . 4 3 6 4 7  — 5
1 3 . 0  1 . 0 3 7 4 2 — S  9 . 5 7 j 4 2  — 6  0 . 0 00 !  0 1 . 9 3 3 3 4 7 — 1 1  1 . 9 9 4 4 7 — S
1 4 . 0 5 . 1 0 6 1 1 — 6  7 . 0 6 2 4 2 — 6  0 . 0 0 4 ) 1: 0 1 . 4 4 9 4 7 — l i  1 . 2 1 7 4 2 — 5
1 5 . 0  3 . 4 2 3 4 2 — 6  5 . 1 4 0 4 2 — b  0 . 0 0 0 4 2  0 1 . 0 4 6 1 1 — l i  4 .5 6 4 4 2 — b
16.0 2. 53 311 — 6 3. 77 4)42 —t. 0.00047 0 7 .42742— 12 4 .323 4 ; — ‘ ~
17 .0 1. 9 8 2 1 1 — 6  2 . 7 7 8 1 1 — 6  0 .0 0 0 !  0 5 . 5 4 3 7 4 7 — 1 2  4~~7 ’ 0 ~ — ( ,

1 8.0 1. 56847 — 43 2. 036 42 — 6 0.000! 0 4 . 0 8 1 4 7 — 1 2  1.~~0S! — ’ -
19.0 1 .381 1 1 — 6  1. 52411 —4 0.00042 0 3. 097 47—1 2 2 .905! —~~
20.0 1.14042 — 6 1 .1 4 0 4 7 —6 0 .000! 0 2 .3S00—12 2.28042 — 6
21.0 1 .1 62 11 — b  8 .53 91 — 7  0 .00042 0 l .~~fl 7 r — 1 .  .7.01411 — b
22.0 1.045 42 — 6  6 . 3 8 9 4 2  — 1  0 . 0 0 0 1 :  0 1 . 4 3 5 7 4 7 — 1 2  1 . 4 4 3 4 1 7 1  — 4
23.0 1. 01042 —43 4 . 9 0 3 1 1 — 7  :3 . 0 0 0 4 2  0 1 . 0 7 4 1 — 2 2  1 . 5 0 1 1 1 — b
2 4 . 0  1.009 17 .  — 6  3 . 4 6 0 !  7 0 . 0 0 0 4 7  0 4 . 14 S 1 . — 1 3  1 . 3 7 ’,! - h
2 5 . 0  1 . 0 1 5 1 1  — 6  2 . 76647 — 7  0.00042 0 4 .22847—13 1..’411 .  — b
30.0 3.462 1 1 — 1  7 .35142 — 8  0 . 0 0 0 !  0 1 . 9 3 0 1 1 — 1 3  4 . 1 9 7 4 2 — 1
35 .0 6.030! — 8 2 .00611 —8 0 . 0 0 1 ) 4 1  (7 4 .42 9 42—14 9 .0261 — 43
4 0 . 0  1 . 8 6 6 4 7  — 8  6 . 4 2 3 1  — 9  0.00042 0 2. 3 3 7 4 1 — 1 1  2 . 5 1 9 4  —44
45 .0 5 .952 ! — 9 2 .04241 —9 0 .0001 0 ~~. b 1 ) ! — l 5  1 . 9 9 4 4 2  — 9
50.0 1 .42511 —9 4 . 3 2 4 4 7 — 1 0  0 . 0 0 0!  0 2 . 4 3 4 2 4 7 — 1 6  2 .06 8 1 1 — 9

Figure 15. Calculated CO laser absorption coefficients for the
mid-latitude summer model .
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)AT! 03/04/77
LAS !! 11.11 1 9 7 7 .2742 ‘, ~
MODE L: M I O LA T I T V O E .  741 ’OMLR
N A L F A  3 .000. ETA— 1. 710

ALT.  44 20 C Co2 0 03 0 CO 0 TOT A L
0.0 6.31 61 : —l 8.81 31: — 5 0.0004. 0 1 .05 44 — 7  5 . 3 7 7 1  —1

1.0 3 .1 6842 — 1 6. 717 ! — 5 0.0001 0 1. 71717 — 8  4 . 1 4 , 9 !  — i
2.0 1. 77742 — i 5 .03154. — 5 0.000 42 0 S .S951 ; — 4  1 . 7 7 7 4 3 7  — 1

3.0 8.72042 — 2  0 . 6 9 1 4 2 — 5  0.000 41 0 3 . 4 . 4 3 311 — 9  8 . 7 2 3 4 7 — :
4.0 4.4 1 7 4 2  — 2  2.687~ —S 0 .00047 0 2 .4 8 7 1  4.4.70! — 2
S.0 2.0 4)! — 2  1.937 ! — 5  0 . 0 0 0 4 2  0 1. 8 3217 — 4  2 . 0 4 4 1  — 2
6.0 1.093! — :  1.3 8 042 — 5 0.0001: 0 1 .231! — 0  1.09542 — 2
7 .0 5 . 79 3 1 7  — :  9 .685 43 : —6 0.000 42 0 44 .127 1 —9 5 .80347 — 3
8.0 2.831! — 3  6.6 30 11 —6 0.000 ! 0 5 .161! — 4  2 .8 3 7 42 — 3
9.0 1 . 4 1 6 4 2  — 3  4.55 61 —6 0 .00047 0 3 .31 3 42 — 9  1 . 4 2 0 4 7  — 3

1 0 . 0  6 . 4 9 3 1 1  — 4  3.0 2 9 47 — 6 0.000 47 0 2.026 ! —9 b .523 1 —4
11.0 l.~~24 42 — 4 2.0 2 2 42 — 6 0.00042 0 1 .25417 —9 1.9 44 42 —4
12.0 4.46 842 — 6 1 .29842 — 6  0.00042 0 7 .324 1—10 4 .598 42 — 5
13.0 1.144 47 — 5 8. 36242 — 7  0.00047 0 4 . 3 3 2 4 2 — 1 0  1 .72 747 — 6
14.0 5 .630 42 —6 6.10 942 — 7  0 .00042 0 3.16 5 47—10 6.241! — 6
15.0 3.774 42 .6 4.4 1 042 — 7  0.000! 0 2. 2 8542—10 4.2 1 647 —6
16.0 2 .81 4! —6 3.2 1 342 — 7  0 .0001 0 1 .666 42— 1 0 ‘ 3 . 1 3 6 4 2  — b

17.0 2.184! — 6  2 . 3 S 7 E  — 7  0.000 47 0 1. 2 2 0 4 2 — 1 0  2.420 ! —6
18.0 1. 728 42 —6 1.722 47 — 7  0 .00042 0 8.9 1642-1 1 1. 90147 —6
19.0 1 .513 11 —6 1.2 0042 — 7  0 .00047 0 6. 77 8 42— 1 1 1.642 ! —6
20.0 1.24142 —6 9 .665 4 7 — 8  0.00042 0 5 .153 42—11 1 . 3 3 7 4 2 — 6
21.0 1.257 42 —6 7 .23 842 — 8 0.000! 0 3.92 54 2 — 1 1  1 . 3 3 0 4 2  — 6
22.0 1.123 4 2 — 6  5 .44542 — 8 0.00011 0 2. 9 87 42—1.1 1 .178 42 —6
23.0 1 .073 42 —6 4.20642 — 8 0.00047 0 2 . 3 7 3 4 2 — 1 1  1 . 11311 — 6
24.0 1.06542 —6 3 .130 42 — 8 0.000 11 0 1.802 42—11 1.097 42 ~•6
25 .0 1.06 6! —6 2.380 11 —8 0.00042 (7 1 .38042—11 1.090 42 —6
30.0 3.443 4 7 — 7  6.36942 — 9 0.00047 0 4 . 3 3 9 4 7 — 1 2  3.5 0947 — 7
35.0 6.511 4 2 — 8  1 .943E — 0 0.000 47 0 1. 4 62 4 2 — 1 2  6.70 542 —8
40.0 1.625 4 2 — 8  6 .203 42—10 0.000 42 0 5 .360 1 1— 1 3  1.688 42 —8
4 5 . 0  4 .6 6 0 E 9 2.04) 42—10 0 . 0 0 0!  0 1 . 9 8 2 4 2 — 1 3  4 .e64 47 — 43
5 0 . 0  9 . 8 8 5 4 2 — 1 0  6 . 4 3 1 4 2 — 1 1  0 . 0 0 0!  0 6 . S 8 7 4 2 — 1 4  1 . 0 5 3 4 2 — 9

DATE 0 3 / 0 4 / 7 7
LASER L INE 19 8 1 . 2 1 8 9  6 5 8
MODEL : K IDLATI TUDE SUMM47R
HAIFA— 3.000 , ETA— 1 .770

ALT. 4420 0 C02 0 03 0 CO 0 TOTAL
0.0 8. 38147 — 1 5 .17042 —S 0.00042 0 9.61442 —6 8.381! —1
1.0 4.73347, —1 4.00742 — 5 0.000! 0 7.7991 —6 4.7131 —1
2.0 2.496E —1 3 .02947 —S 0 .00047 0 6.11442 —6 2.496! —1
3.0 1.14647 —1 2.2 1411 —5 0.00042 0 4.60547 —6 1 .14642 —1
4.0 5.44842 —2 1.600! — 5 0.00047 0 3.4081 —6 ~ .4SO1 —2
5.0 2. 3 7042 —2 1 .13942 — 5 0.00047 0 2 .47342 —6 2 .37211. —2
6.0 1.1 911, —2 7 .9761 —6 0.00047 0 1.7S 611 — b  1 .19842 — 2
7 .0 s.999~ —3  5.4 7442 —b 0.00042 0 1.218! —h 6 . 0 05 !  — 3
8.0 2. 77 342 — 3  3.611! —6 0.000! 0 8.09SF — 7  2. 7711: — 3
9.0 1.308! — 3  2.40042 —6 (7.000! 0 5.402! — . 1 . 3 1 0 4 2  —3

10.0 S .6S442 — 4 1.5241 —b 0.00041 0 3 .42 11 — ‘  S .b7342 4
11.0 1. S 1 8 1 1  — 4  9 . 7164 — 7  0.00043: 0 2.188!: — 7  1 . 6901 —4
12.0 3 . 3 2 9 4 :  — 5  5.964! — 7  0 . 0 0 0 1  0 1 . 3 2 0 4 3 ’  — 7  3.4021 — 5
1 3 . 0  8 . 0 8 0 4 7 — 6  3 . 6 7 7 4 2 — 7  0 . 0 0 0 1 :  0 43 .0 3 3 1 1  —8 4 .537 !. — b
0 4 . 0  3.9 73~ — o 2.~~/17 — 7  0 . 0 00 1 .  0 S. - 4 2 0 4 7  — $  4.300! —6
15.0 2.64642 —~ 1.95441. — 7  0.000! 0 4.302 ! — 4  2.86 611 —b
1 6 . 0  1 . 9 6 7 4 2  — 6  1 . 4 3 2 4 7  — 7  .1 .000! 0 3.151! —~~ 2 . 1 4 2 0  — b
17 .0 1 . 5 2 2 4 2  —6 1.052! — 7  0 . 0 0 0 4 2  0 2 . 3 1 6 4 2  —~~ 1.4.501 — 4 ’

18 . 0  1 .2 0 1 1 1  — b  1. 7 0 341 — M  0.00042 0 1 .b9642 — 9  1 . 2 4 - 1  — ‘

19.0 1 . 0 5 6 4 7  — b  5.~~27 ! — 43 0 . 0 00 !  0 1 .243 8 11 — h  1 .12431 —~~
2 0 . 0  4 4 .  3 9 6 4 7  — 7  4 . 4 0 ( 4 1 — 8  0 . 0 0 0 1  0 9 . 7 7 8 4 7  — 9  43 . 4 3 4 4  — 7
21.0 8.5])! —7  3.34 211 — 8 0.0001 0 7 .4)542 — ‘ .~~ 4 3 I  — 1
22.0 7 .65042 ~~ 1 2.5 311 —~~ 0.00011 0 S.o 47 11 — ‘  7 .9,,0! — 7
2 3 . 0  7 . 3 9 0 4 2  — 7  1. 4 3 1 3 1  —~ 0.00042 0 4.4644 — “  1 4 , 4 4  —~~
2 4 . 0  7. 3S 84’ — 7  1 .61’! — 8  0.0001 0 3. 4 442 : — - , 1. 424 —~~

2 5 . 0  7 . 3 8 9 4 2  — 7  1. 14 ~~1 — 8  0 . 0 0 0 1  . . 6 ~, 4 !  — “  1 . 1”! — 1
3 0 . 0  2 . S 1 4 4 2  — 7  3 . 4  7 5 4 2  — 9  0.00011 0 7 .9. 1 4 7 — 1 .  .7.55742 — 7
3 5 . 0 5 . o2 4 o  — 4 4  1 . 3 4 3 1  — 9  0 . 0 0 0 4  0 2 . 5 4 9 1 — 7 0  ‘, . 1 b 4 1 1  — ‘
4 0 . 0  1 . 3 37 !  — 4,  4 . 1 2 1 4 — 1 0  0 . 0 0 0 4 7  0 “ .. 581. — 1 1  1 . 3 8 7 !  — 8
4 5 . 0  4 . 0 4 4 !  — 0  1 . 5 10  — 1 0  0 .0 0 0 !  0 3 . 3 3 9 1 — 3  3 4 , ~~~~ 9 I  — 9

5 0 . 0  8. 7 2 7 4 7 — 10 6 . 0 5 6 4 2 — 1 1  7 . 0 0 0 1 1  0 1. 0 . 9 7 4 — 11 ‘ 4 4 . 4 - 1 0

Figure 15. Calculated CO laser absorption coeff ic ients for the
mid-latitude summer model
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DATE 0 3 / 0 4 / 7 7
LASER LINE 1 9 8 5 . 12 0 7  6 5 7
MODEL: MIDLA T ITUDE SUMMER
NAL FA — 3 . 0 0 0 .  ETA- 1. 7 7 0

ALT . 4420 0 C02 0 03 0 CO 0 TOTAL
0.0 1.02347 0 4. 79947 — 4  0 . 0 0 0 4 2  0 2 . 2 6 2 4 2  — 7  1 . 0 2 4 4 2  0
1.0 5.945E —1 3.92042 — 4  0.00042 0 1.6 1742 — 7  4 . 94 042 —1
2.0 3.2 72! —1 3 .09242 — 4  0.00042 0 1.2ibE — 7  3.2 75 42 — 1
3.0 1.568 42 —1 2.34042 — 4  0.00042 0 8.55211 —~~ 1.5 70 41 — l
4.0 1~~74347 —2 1. 74142 — 4  0.00047 0 5.fl747 — 8 7. 76042 —2
5 .0 3. 48442 — 2  1 . 2 6 9 4 2  —4 0.00042 0 4.13542 —8 3.496! —2
6.0 1.81142 —2 9.061 11 — 5 0.00047 0 2.82542 — 8 1.82047 —2
7.0 9.29 847 — 3  6.317! —5 0.00047 0 1.90042 — 8 9.36147 —3
8.0 4.397E —3 4 .21742 —5 0.000E 0 1.236 42 — 4 4.439! — 3
9.0 2.10442 — )  2 .83042 — 5 0.000 42 0 8.120! — 9 2 .13242 —3

10.0 9.20942 —4 i.808E — 5  0 . 0 0 0 E  0 6 . 1 l 5E  — 9  9.39042 —4
11.0 2.60842 ~ 4 1 . 1 6 4 E  5 0.00042 0 3.25SE 9 2. 72542 4
12.0 5.74242 — 5 7 .09842 —6 0.000! 0 1 .97242 —9 6.452! — 5
13.0 1.3 9642 — 5 4.36842 —6 0.000 47 0 1.20 642 —9 1.83342 — S
14.0 6.84542 —6 3.224 4 2 — 6  0.00047 0 8 .8111—10 1.00747 —S
15.0 4.58842 —6 2.3 4642 —6 0.0001 0 6 . 3 6 1 4 2 — 1 0  6 . 9 3 5 4 2 — 6
16.0 3.40942 —6 1.722E — 6 0.000! 0 4.63 842— 10 5.13 2 47 —6
17 .0 2.64542 —6 1.26747 —6 0.000! 0 3 .39742—10 3 .91247 —6
18.0 2.09342 — 6 9.283 4 2 — 7  0.000! 0 2.4 8247— 10 3.02142 —6
19.0 1.84742 —6 7 .03742 —7 0.00042 0 1.87642—10 . .55142 —6
20.0 1.52847 — 6 5.333 42 — 7  0 . 0 0 0 4 7  0 1 . 4 1 8 4 2 — 1 0  2 . 0 6 1 4 2  — 6
21.0 1.56142 —6 4.04942 —7 0.000! 0 1 .074 47— 10 1 96643. — 4 ’

22.0 1.40742 —6 3.0 7042 —7 0.000! 0 8.12 947—li 1. 714 1 — b
23.0 1.36647 —6 2.41942 — 7  0 .00042 0 6.38847—1 1 1, 4~~A 4 — b
24.0 1.36442 —6 1 . 8 3 0 4 2 — 7  0 . 0 0 0 E  0 4 . 8 2 S 4 2 — 1 1  . 54 7 1  - t-

25.0 1.3 7647 —6 1 .39642 — 7 0.00042 0 3.6761.—li 1.515!
30.0 4.77842 — 7 4.24242 —8 0.00042 0 1 .101 47— 11 5. .0243 — ‘

35.0 9.702E —8 1 .38842 — 8 0.00042 0 3. 3 40 42— 12 1.1004 — 7
40.0 2.60542 —8 4,9S042 — 9 0.00042 0 1. 2 4 1 47— 12 3.101 ! —.
4 5 . 0  7.9094 2 — 9  1.80142 — 43 0.000! 0 4 . 4 3 ’ F — 1 3  0 . 7 3 04 ~~
50.0 1.72142 —9 5 .93947— 10 0.00047 0 1.4 5 4 42— 13 2.31 61 —9

DAT! 03/04/77
LA S E R  LINE 1 9 8 9 . 0 0 6 6  6 S 6
MODEL : M ID LATITU DE SUMMER
NALFA— 3 . 0 0 0 ,  ETA— 1. 7 7 0

ALT . 4420 0 4202 0 :1)~~ 0 Co 0 T O T A L
0 . 0  1 . 2 0 0 4 2  1 1.12042 — 5 0.00042 0 5 . 441 —6 .200! .7
1.0 6.94642 0 8.42)42 — 6 0.04)0! 0 4 . 1 . 4 ’ 1  — b  6 . 9 4 6 !  0
2.0 3.80442 0 6.218 42 —6 0.00042 0 2.924 1 — b  3 .  ‘0 44 0
3.0 1.81142 0 4. 47642 —6 0 .0004 0 i.~~4

’4. —b 1 . 4 1 11 0
4.0 8.880! —1 3.20947 —6 0.0001 0 1 .189 ! — b  4 .4.4.042 —i
3.0 3.96342 — 1 2.28 3! —b 0.0001 0 7 .’ , -~,4. — 7  3 , 434 ’.r —l
6.0 2.04442 —i 1.60947 —6 0.0004 0 4.4.(#~ — 1  2 . 0 4 4 4 7  —l
7.0 1.0 4042 — 1 1.120! —6 0.0001. 0 2. ~ 94( — 7  1.0401 —l
8.0 4.8 6242 —2 7 .621! —7 0.000! 0 j . ’, 4 4 1 — 7  4. 86 247 — 2
9.0 2. 302 47 —2 3 .23142 — 7  0.0001 0 ~ .1b 5( ‘ 2 . 3 0 2 !  —

10.0 0.93842 —3  3.488! —7 0.0004 0 4, 92 342 - ‘  9 .9381. —3
11.0 2.78247 — 3  2.346! — 7  0.00011 0 .7. 71 1, — o  ..78347 — 3
12.0 6.01542 —4 1 .62842 — 7  0.00041 0 i . 3 ’~~F —I ’  b . 0 1 6 1  — 4
13.0 1 .43942 —4 1 .00142 — 7  0.00042 0 7 ,34 ,6 11 —9 3 4 4 0 4 2  — 4
14.0 7.044542 —S 7 . 311 42 — 8 0.00042 0 5. 4 747 — 9  7 . 1 93 47 .~~.

15.0 3.085 42 — 5 5 .27842 — 8 0.0004 0 3. 794 11 — 9 3.09042 — c

16.0 2. 242 42 —5 3.84842 —8 0.0001 0 2. 7 7 / I  —9 2 ,24 60 — 5
17 .0 1.69 742 —S 2.81942 —8 0.00042 0 2 .03 142 —9 1. 10011 — 5
18.0 1.310 11 — 5 2.06042 —8 0.000! 0 1 . 4 8 4 !  — 9  1 . 3 1 2 !  — c
19.0 1 .13 111 — S 1.S38 42 — ( 4  0.00047 0 1.154! —9 1 . 1 3 2 1  — S
20.0 0.14642 — 6 1 .14942 —8 0.00047 0 8.968 4 — 1  9.1581 —6
21.0 9.1 41! —~S 8 .60442 — 9 0.000! 0 6.98341—10 ~ ,1S0F — b
22.0 (4.05842 . —6 6.437 42 —9 0.00 011 0 S.4 4 1 1— 1 0  8 .0654 — b
23 .0 ‘.6724 —6 4.94742 —9 0.00041 0 4.S0411.— 1 0 7 .~~~ R42 -‘
24.0 7.31011 —6 3.696! —9 0.00042 0 3 .49442—10 7 .514 4 — h
25.0 7.41911 —6 4.78642 —9 0.00042 0 2. 73 )17— 10 7.4 .724 . — h
30.0 2. 34147 —6 7.57147—10 0.00042 0 1 .06542—10 .‘ . 3 4 $ l  - ,

35.0 4 . 3 4 6 4 2 — 7  2 .23042—10 0.00042 0 4 .392 1— l I  4 . 4 4 4 9 4 3 — ’
40.0 1.073! — 7  7 .1 93E—11 0.000! 0 2.02 4 3 4 — l i  1.0744 — ‘

4 5 . 0  3.01441 —14 2 .41942— 11 0 .00011 0 0. 124 41— 12 3 .014.! — 8
50 . 0  6.101 4 7 — 0  7 .72311— 1? 0.00041 0 3, 7 2 4 4 - 1 2  6 .11 21 — 0

FIgure 16. Calculated CO laser absorption coefficients for tbt
mid -latitude summer model .
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DATE 0 3 / 0 4 / 7 7
LASER LIME l992 .S4 94 ~ 3 5
MODEL : N IDLAT ITUD E SUMMER
NAL FA 3.000. E1’A 1. 770

ALT. 4420 0 C02 0 03 0 Co 0 TOTAL
0.0 3.96 742 1 8.267! ~~ 43 0.00047 0 2.25942 —7  3.06742 1

1.0 2 .308 42 1 6.599! — 5 0.00042 0 1.64842 — 7 2.30842 1

2.0 1.26642 1 5 .135 11 — 5 0.00042 0 1.171! —7 ‘ .26642 1
3.0 6.04 047 0 3.87142 — 5 0.000! 0 8.056! —8 6.04042 0
4.0 2.969 42 0 2 .882E — 5 0.00042 0 5.51442 — 8 2.96942 0
5.0 1.330! 0 2.11311 —S 0.000! 0 3. 74303 —S 1 .33042 0
6.0 6.87747 —1 1.52342 — 5 0.000! 0 2.51542 —8 6.87742 —1
7.0 ~.514E —1 1.0 7742 — 5 0.00047 0 1.66842 —8 3.51442 —1
8.0 1.65242 —1 7.38047 —6 0.00042 0 1.07242 —8 1.65242 —1
9.0 7.8~~242 —2 5.069E —6 0.000 42 0 6.99987 — 9  3 . 8 6 2 4 2  — 2

10.0 3.42042 —2 3.3 4942 —6 0.00047 0 4.39842 —9 3.420E —2
11.0 9 . 6 4 8 4 2  —3 2.22242 —6 0.000! 0 2.80742 —9 9.65042 —3
12.0 2.1(742 —3 1 . 4 1 04 2  — 6  0 . 0 0 0 4 2  0 1. 7 16E — 9  2 . 10 0 4 2  — 3
13.0 5.034! —4 8.97342 —7  0.00047 0 1 .06342 —9 S.103E —4
14.0 2.403E — 4  6.58547 —7 0.00047 0 7.76342—10 2.41047 —4
15.0 1.34642 — 4 4 . 7 7 0 4 2  — 7 0.00042 0 5 .60447—10 1.35147 —4
16.0 9.831 1 1 — 5  3.48642 —7 0.00047 0 4.08642—10 9.86642 — 5
17 .0 7.4 7142 —5 2.55947 —7 0.00042 0 2.99342—1 0 7 .503E — 5
18.0 40042 — 5 1.8 7242 — 7  0.00042 0 2.18742— 10 5.81947 — 5
19.0 -26 47 — 5 1.40842 —7  0.00047 0 1.64847—10 5.04042 —S
20.0 ~B2E — 5  1 .05942 — 7  0.00047 0 1.24 342—10 4.09342 —5
21.0 09742 — 5 7.9 7S42 —8 0.00042 0 9.39)42—11 4 .10542 — 5
22.0 3. 62942 —S 6.00242 —8 0.000! 0 7 .09342—11 3.63542 — 5
23.0 3.46 742 —5 4.66342 — 8 0.00042 0 5.55247— il 3.47247 —S
2 4 . 0  3 . 4 1 1 4 2  — 3 3.50242 —8 0.00042 0 4.18642—11 3 .41542 — S
23.0 3.387 4 2 — 5  2.6S442 — 8 0.00042 0 3.18411—11 3.39047 —5
30.0 1.09642 —5 7 .5184 2 — 9  0.00042 0 9.45442—12 1.09742 —S
35.0 2.101 4 2 — 6  2.28142 —9 0.00047 0 3.05742—1 2 2.10342 —6
40.0 3.15942 —v 7 .48011— 10 0.00047 0 1.00542—12 3.147E — 7
45.0 9.21447 —8 2 .51947—10 0.00042 0 4.04742— 13 9.23942 —8
50.0 2.03642 —8 8.012 42—1 1 0.0l)OE 0 1 .35242—13 2 .04442 — 8

DATE 03/04/ 77
L A S E R  LINE 1 9 9 6 . 65 7 9  6 5 4
MODEL : MIDLATITUDE SUMMER
NALFA 3.000 , ETA— 1.770

ALT. 4420 0 C02 0 03 0 CO 0 TOTAL
0.0 1.36842 0 1.12642 — 4  0.00042 0 2.58947 —7 1 .36842 0
1.0 7.95442 —1 9.850 42 — 5 0.00047 0 1.93442 — 7 7.955! —3.
2.0 4.371 42 — 1 8 .482 42 — 5 0.00011 0 1 .41742 —7 4,372E —1
3.0 2.09142 — 1 7.1 7042 — 5 0.000E 0 1 .01142 — 7  2.09147 —1
1.0 1 . 0 3 2 4 2  —i 6 . 0 3 3 4 7  — 5  0 . 0 0 0 4 7  0 7.18242 — 9 1.03342 — 1
5.0 4.65347 —2  5 .03 742 —S 0.00042 0 5 .05 947 —8 4.6 5 811 — 2
6 . 0  2 . 4 2 9 4 2  — 2  4 . 1 6 2 4 2  — S  0 . 0 0 0 4 2  0 3 . 5 2 8!  — 8  2 . 4 3 3 4 2  — 2
7.0 1.25 742 — 2  3.39142 — 5 0 . 0 0 0 4 2  0 2 .42842 — 8 1 .26047 —2
8.0 6.01 711 —3 2.701E — 5 0.00042 0 1 .62842 —8 6.044! —3
9.0 2.91942 —3 2.140E — 5 0.00042 0 1.10142 —8 2.940! —3

10.0 1.303 4 2 — 3  1.64747 — 5 0.00042 0 7.19147 —9 1 .31942 — 3
11.0 3.76942 —4 1 . 2 5 6 4 2  — 5 0.00042 0 4.74747 —9 3.89411 —4
12.0 8 . S 0 442 — 5  9.25942 —6 0.00042 0 3.01042 —9 9 .430E —S
13.0 2 .12042 — 5 6 .74742 —6 0.00047 0 1.92142 —9 2. 79542 — 5
1 4.0 1 .044E —5 5.16942 —6 0.00042 0 1.40442 —9 1.561E — 5
15.0 6.996E —6 3.87542 —6 0.00042 0 1 .01342 —9 1 .08742 — 5
16.0 5.199! —6 2.904! —6 0.00047 0 7.38742—10 8 .10447 —6
17 .0 4.03342 —6 2.171 42 —6 0.000E 0 5 .41147—10 6.20547 —6
18.0 3.18947 — 6 1.61742 —6 0.00042 0 3.95342—10 4.80747 —6
19.0 2.80242 — 6 1.21142 —6 0 .00047 0 2.06547—10 4.013 47 —6
20.0 2.307 4 2 — 6  9.042E —7 0 .00042 0 2.22542— 10 3.21142 —6
21.0 2.34647 —6 6.75247 — 7  0.000! 0 1. 6 73 42—10 3.021E —6
22.0 2.10442 — 6 3.0291 —7 0.00042 0 1 .25747— 10 2.607E —6
23.0 2.02542 — 6 3.8 0942 — 7  0.00042 0 9. 74242— 11 2.40647 —6
24.0 2.01742 —6 2.827 11 — 7  0.000! 0 7 .30 842—li 2.30042 —6
23.0 2.02642 —6 2.116 4 7 — 7  0 .00047 0 5 .53042— 11 2 .23742 — 6
30.0 6.771 42 — 7  S.2731 —8 0 . 0 0 0 4 7  0 1 . 5 5 6 4 2 — l i  7 . 2 9 8 1 1 — 7
33.0 1.32442 — 7 1.40842 — 8 0.00042 0 4. 72 3 11—12 1 . 4 6 5 4 7 — 7
40.0 3.42SE —8 4.05)42 —9 0.00042 0 1.S6SE—12 3.831 4 2 — 4
45.0 1.011! —8 1.23SE —9 0.00047 0 S.369E—13 1.13542 —8
30.0 2.17042 — 9 3. 76 742—10 0.00047 0 1. 720 42— 1 3 2.54747 —9

FIgure 16. Calculated CO laser absorption coefficients for the
mid-latitude summer model .
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DATE 03/04/77
LASER LINE 2000 .4320 6 5 3
MODEL : HIDLA ’TITUOC SUMMER
NALFA 3.000, ETA . 1. 770

AL.?. 4420 0 CoO 0 03 0 CO 0 TOTAL
0.0 9.414 47 —1 3 . 3 2 9 4 2  — 5 0.000E 0 7 .43142 — 7 9.414! — 1
1.0 5 .55442 — 1 2. 5 3 4 1 1  — 5 0.00047 0 5 .62 511 — 7  5. SSSE — l
2.0 3. 120 42 —1 2.001 47 — 5 0.00042 0 4 . 1 8 8 4 2  — 7  3 . 1 2 0 4 2  —1
3.0 1.53547 —1 1 .51 842 — 5  0.000 42 0 3 .046! — 7  1 .5 35 42 — 1
4.0 7.793 42 — 2  1 . 1 4 6 4 2  — 5 0.00042 0 2.20 647 — 7  7 .79442 — 2
5.0 3.61342 — 2  8.S 78E —6 0.000! 0 1.594 ! — 7  3 .6 14 1. —2
6.0 1.939 42 — 2  6.3 5511 —6 0.00042 0 1. 1 2 5 4 2  — 7 1.94042 —2
7 .0 1 .03042 — 2  4 .646 42 —6 0.00011 0 7 .08642 — 4  1 .031 47 — 2

8.0 5.0 9442 — 3  3 .343E —6 0.00042 0 5 .40042 — .  5 .09742 — 3
9.0 2.530 47 —3 2.403 47 — 6  0.000! 0 3. 7 1St — 8 2.533 42 —3

10.0 1 .16342 — 3  1.68842 —6 0.000 47 0 2 .481E —S 1 . 1 6 S 4 7  — 3
11.0 3 .45042 —4 1 .18542 —6 0.000 42 0 1.66542 —S 3.4 6247 —4
12.0 8 .02242 —5 8.08842 — 7  0.00087 0 1.07747 — $  8 .104! —S
13.0 2 .033 ! — 5 5.50 542 — 7  0.000! 0 6.9 9542 —9 2.109 ! 5 7

14.0 9.83942 —6 4.022E — 7  0.0001 0 5.106! —9 1 .0 2 7 4 2  — 5
15.0 6.60042 —6 2 .90442 — 7 0 .000E 0 3.686 42 —9 6 .8 9442 —6
16.0 4.915 42 — 6 2. 1 1742 — 7  0.00042 0 2.68 847 — 0 5 .12042 —6
17 .0 3.81042 —6 1.552E — 7 0 .000E 0 1 . 0 6 9 4 2  — , 3.96742 —6
18.0 3.01042 — 6  1 . 1 3 4 4 2  — 7  0 . 0 0 0 E  0 1 .4 3 1 !  — 9  3.12542 —6
19.0 2.631E —6 8.413 42 —8 0.000E 0 1.07642 — 0 2. 717 47 . —6
20.0 2.15642 —6 6.24642 —8 0.000 42 0 8.052E~-l0 2.219! —6
21.0 2.18287 —6 4.6 4742 —8 0.000! 0 6.038E—l0 2.22942 —h
2 2 . 0 1 . 9 4 8 4 2  — 6  3 . 4 S 4 4 2  —8 0 . 0 0 0!  0 4 . 5 2 5 4 2 — 1 0  1 .0 53 !  — 6
23.0 1.85842 —6 2.62042 —8 0.00042 0 3.48742—10 1 .9 8 5 1  — 6
2 4 . 0  1.84242 — 6 1.94542 —8 0.000E 0 2.60942—10 1.86242 —6
25.0 1.84247 —6 1.45642 —8 0.000 42 0 1.96947—10 1.936! —6
30.0 5.90742 —7 3.69342 —9 0.0001 0 5 .35342—11 5 . 0 4 4 !  — 7
35.0 1.10842 —7 1.00347 —9 0.000 42 0 1.58 342—li 1.118E —7
40.0 2.73847 —8 2.91847—10 0.000E 0 5.04447—12 2. 768! —~~
4 5 . 0  7 . 7 7 6 4 2  — 9  8 . 8 9 14 7 — 1 1  0 . 0 0 0 4 7  0 1.66847—12 7.5661 —9
5 0 . 0  1 . 6 4 04 2 — 9  2 . 6 9 9 E — 1 1  0 . 0 0 0 4 2  0 5 . 2 7 3 4 2 — 1 3  1 . 6 6 8 4 7 — 9

DATE 0 3 / 0 4 / 7 7
LASER LINE 2004.1 716 6 5 2
MODEL: MIDLATITUDE SUMMER
NAL FA 3.000, ETA— 1. 770

A 0,T. 4420 0 C02 0 03 0 CO 0 TOTAL
0.0 6.3l9E — 1 5.09842 —4 0.00042 0 1.075E —5 6.325! —1
1 .0  3 . 8 1 0 4 2  —1 4 . 2 5 7 4 2  —4 0 . 0 0 0 4 2  0 8 . 4 3 2 4 2  — 6  3 . 8 1 4 4 2  —1
2.0 2.15242 — 1 3.S12E —4 0.00042 0 6.49842 —6 2.155! —1
3.0 1.04 742 —1 2.84942 —4 0.00087 0 4.90042 — 6 1.05042 —1
4.0 5.24242 —2 2.29542 —4 0.00047 0 3.65442 —6 S.26542 —2
5.0 2.38842 —2 1.83242 — 4 0.00047 0 2 . 7 0 1 4 2  — 6  2 . 4 0 7 E  — 2
6.0 1.25647 —2 1.445 42 —4 0.000E 0 1.07347 —6 1.27142 —2
7.0 6.53942 —3 i.i24E —4 0 . 0 0 0 E  0 1.419 ! — 6  6 . 6 5 2 4 7 :  — 3
8.0 3.0 8142 —3 8.56942 — 5 0.00042 0 9.986E —7 3 . 1 6 8 4 2  — 3
9.0 1.49142 —3 6.50842 — 5 0.00042 0 7 .039E — 7 1.557E —3
10.0 6.48547 —4 4.814E —5 0.00047 0 4.82047 — 7  6.97142 —4
11.0 i.855~( —4 3.54542 — 5 0.000! 0 3.307!. — 7 2.21347 —4
12.0 4.03642 —5 2.510 42 —S 0.00047 0 2 .19342 — 7  6.58742 —S
13.0 9.86442 —6 1.79542 — 5 0. 0 0 0 4 7  0 1.454! —7 2. 79642 — S
14.0 5.52847 —6 1.369E —S (i.000E 0 1.065! —7 1.9324 : —S
15.0 4.32242 —6 1.03342 — 5 0.000 47 0 7 .70547 —8 1.473 42 —5
16.0 3. 73147 —6 7.87911 —6 0.00042 0 5.624! — 8 1. 1 6742 — 5
17 .0 3.43717. —6 6.06142 —6 0.000 42 0 4.12)42 — 8 9.54042 —6
18.0 3.26942 —6 4.67442 —6 0.000! 0 3.014! — 8 7 .97347 —6
19.0 3.62042 —6 3. 70842 —6 0.000E 0 2.249 42 — $  7 .3S147 —

~~
20.0 3. 78842 —6 2.981! —6 0.00042 0 1.678! — 8 6. 7861 —6
21.0 4.90947 —6 2.436E —6 0.00042 0 1.25542 — 9 7 .35811 —6
22.0 S.621E —6 2.024 11 —6 0.000! 0 9.31242 — 9 7 .654! —b
3.0 7.1 69E —6 1. 75 742 —6 0.00042 0 ‘.1 7 8 4 7  — , 8 .9331 —6

24.0 9.07842 —6 1 .51142 —6 0.00047 0 S.3S31 — 9 1 .0591 — S
25.0 1.14 742 — 5 1 .32642 —6 0.00042 0 4.0271. —9 1.280 42 — 5
30.0 1.34 7! — 5 9.08442 —7  0.00047 0 1.068! —9 1.4 )942 —S
35.0 7.958 42 —6 6.77S42 —7 0.00043. 0 3 .04 1E—iO 8 .63647 —6
40.0 5 .78611 —6 5 .030 42 — 7  0.000 47 0 9.342 42—i l 6 .28942 —6
4 5 . 0  4 . 1 7 6 4 2 — 6  3 . 5 1 4 E — 7  0 . 0 0 0 4 7  0 2.99047—11 4.62742 —6
3 0 . 0  1.741 42 —6 2 .16SE —7 0.00042 0 9.30147—12 1 . 05747 —6

Figure 17. Calculated CO laser absorption coefficients for the
mid-latitude summer model .
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DATE 0 3 / 0 4 / 7 7
LASER LINE 2 0 0 7 . 8 7 6 5  6 5 1
MODEL: NIDLATITUDE SUMMER
NALFA . 3 . 0 0 0 .  ETA— 1. 7 7 0

ALT.  44 20 0 CoO 0 03 0 CO C TOTAL
0.0 1.79442 1 5.62142 — 5 0.00042 0 2.36142 —4 1. 79442 1
1.0 1.04942 1 4.48542 —5 0.00042 0 2 . 2 4 5 4 2  —4 1 . 0 4 9 4 2  1
2.0 5.720! 0 3.55142 — 5 0.000E 0 2.10642 —4 5.7 2 0 4 2  0
3.0 2.67742 0 2. 7 7 2 4 7  ~‘5 0.00042 0 1.94542 —4 2.677 42 0
4.0 1.281 42 0 2.15247 — 5 0.00042 0 1.785! —4 1.28142 0
3.0 S.S6442 —i 1.657 42 — 5 0.00047 0 1.62742 —4 S . S 6 6 4 2  —1
6 . 0  2. 7 9 9 4 2  —1 1 . 2 6 3 4 2  — 5 0.00042 0 1.47142 —4 2. 79142 —1
7 .0  1.3 7942 —1 9.495E —6 0 .000E 0 1.317 42 —4 1.3 9047 —1
8.0 6 .2 1842 — 2  7 .05647 —6 0.00042 0 1.145E —4 6.230E —2
9.0 2.550! —2 5.22442 —6 0.00042 0 1.00142 —4 2.86042 —2

10.0 1.18242 —2 3.803 42 —6 0.00042 0 5~~4 5 f l F 7  — 5 1 . 1 9 1 4 2  — 2
11.0 3 . 1 9 1 4 2  — 3  2 . 7 5 9 E  — 6  0.00042 0 7.10742 —5 3.26547 —3
12.0 6.59347 — 4 1.963 42 —6 0 . 0 0 0 4 2  0 5 . 729E  — 5  7 . 1 8 6 4 2  —4
1 3 . 0  1.51447 —4 1 . 3 8 9 4 2  — 6  0 . 0 0 0 4 2  0 4 . 5 7 7 E  — 5 1 . 9 8 5 4 2  —4
1 4 . 0  7 . 4 5 3 4 2  — 5  1 . 0 1 64 2  — 6  0 . 0 0 0 4 2  0 4 . 0 6 0 4 7  — 5  1.162! — 4
1S.0 4.01142 —S 7.343 42 —7 0.00087 0 3.492 47 — 5 7 .57742 5
16.0 2.89247 — 5 5 .35742 — 7 0.000E 0 2.94242 — 5 5.88942 — 5
17 .0 2.1 liE — 5 3.92742 —7 0.00042 0 2.43247 — 5 4.64342 — 5
18.0 1.66042 —5 2.870 42 —7 0.00042 0 1.96742 — 5 3.65642 — 5
19.0 1.43042 —5 2.117 42 —7 0.00042 0 1.59447 — 5 3.045! —5
20.0 1.1S447 — 5 1.562 42 —7 0.00042 0 1.27142 — 5 2.44042 — 5
21.0 1.15042 — 5 1.15542 — 7 0.00042 0 1.00142 — 5 2.16342 — 5
22.0 1.01147 — 5 8.S3842 —8 0.000E 0 7.79087 — 6 1.799E — 5
2 3 . 0  9 . 6 6 7 4 2  — 6  6 . 4 0 2 4 2  — 8  0 . 0 0 0 4 2  0 6 . 1 5 4 4 2  — 6  3. .5 8 8 E  — 5
2 4 . 0  9 . 4 2 7 4 2  — 6  4 , 7 2 5 4 2  — 8  0 . 0 0 0 4 7  0 4 . 7 0 3 4 2  — 6  1 . 4 1 8 4 7  —5
2 5 . 0  9 . 2 7 8 4 2  — 6  3 . 5 1 9 E  — 8  0 . 0 0 0 E  0 3 . 6 0 3 4 2  — 6  1 . 2 9 2 8 7  — 5
3 0 . 0  2 . 9 6 6 4 2  — 6  8 . 4 9 0 4 2  — 9  0 . 0 0 0 4 7  0 9 . 9 6 3 4 2  — 7  3 . 9 7 1 4 2  — 6
3 5 .0  5 . 3 7 j 4 2  — 7  2 . 2 0 6 4 2  — 9  0.00047 0 2.86042 —7 8.45342 — 7
40.0 1.308 42 — 7  6.18142—10 0 .00042 0 5.79SE —8 2.20442 — 7
45.0 3.94342 —8 1.840 42—10 0.00047 0 2.02142 —S 6. 78942 —8
00.0 ‘.7)6! — 9 3.54342—11 0.00042 0 8.95742 — 9  1 . 6 7 5 4 7  — 8

FIi*~re 17. Calculated CO laser absorption coefficients for the
mid-lati tude summer model .
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DATE 03/04/77
LASER LINE 107S .5S53 5 4 15
MODEL: MIDLAT ITUDE SUMMER
NALFA— 3.000. ETA— 1.770

ALT.  44 20 0 CO2 0 03 0 CO 0 - TOTAL
0.0 4.14687 —3. 5.711! —4 0.00042 0 2.040! —S 4.15203 —1
3 . 0  2 . 4 2 2 4 2  — 1 4 . 4 9 5 8 7  —4 0.00042 0 1.50,42 —S 2 .42 647 —1
2 . 0  1 . 3 4 3 8 7  — 1 3 . 4 5 8 8 7  — 4  0 . 0 0 0 8 7  0 1.005 !  — 8  1 . 3 4 6 4 7  — 1
3 . 0  6 . 4 9 8 8 7  — 2  2 . 5 8 5 4 7  —4 0 . 0 0 0 4 2  0 7 . 5 5 5 4 2  — 0  6 . 5 2 3 4 2  — 2
4 . 0  3 . 2 4 2 4 2  — 2  1 . 9 1 2 4 2  —4 0 . 0 0 0 8 7  0 5.223! —9 3.26147 —2
5 . 0  1 . 4 7 3 8 7  — 2  1 . 3 9 5 8 7  —4 0 . 0 0 0 8 7  0 3 . 5 7 1 4 2  — 9  1 . 4 S O E  — 2
6 . 0  7 . 7 6 4 0 3  — 3  1 . 0 0 3 8 7  — 4  0 . 0 0 0 4 2  0 2 . 4 0 0 8 7  — 0  7 . 8 4 4 4 2  — 3
7 .0  4 . 0 4 0 4 2  — 3  7 . 0 8 4 8 7  — S  0 .0 0 0 !  0 1 . 5 9 9 4 2  — g  4 . 1 1 1 4 2  — 3
8 . 0  1 . 9 4 3 8 7  — 3  4 . 8 5 3 8  —5 0 . 0 0 0 4 2  0 1 . 0 2 3 4 2  — 0  1.~~~ 2E — 3
9 . 0  9 .4 5 1!  —4 3 . 3 3 3 4 2  —S 0 . 0 0 0!  0 6 . 6 2 3 4 2 — 1 0  9 . 75487 —4

3 0 . 0  4 . 2 2 3 4 2  —4 2 . 2 0 7 8 7  — 5  0 . 0 0 0 8 7  0 4 . 0 0 5 E — 1 0  4 . 4 4 3 4 7  — 4
11.0 1 .221E —4 1 . 4 6 6 4 2  — 5 0.00042 0 2.5428—10 1.36842 —4
12 . 0  2. 7318 — 5 9 . 3 2 2 4 2  — 6  0 . 0 0 0!  0 1 . 5 2 0 2— 10  3 . 4 S 3 4 2  —5
1 3 . 0  6 . 9 4 4 8 7  — 6  3 . 9 4 5 8 7  — 6  0 . 0 0 0 4 2  0 0 . 1 1 7 8 7 — 1 1  1 . 2 7 0 0 3  — 5
1 4 . 0  3 . 3 6 9 8 7  — 6  4 . 3 6 3 8 7  — 6  0 . 0 0 0 4 2  0 6 . 6 6 14 2 — 1 1  7 . 7 3 3 !  — 6
15 .0  2 .2 3 9 4 2  — 6  3 . 1 6 1 4 2  — 6  0 . 0 0 0 8 7  0 4 . S 0 ~~1—11 5 . 4 2 0 4 2  — 6
1 6 0  1 . 6 8 4 8 7  — 6  2 . 3 1 0 4 7  — 6  0 . 0 0 0 4 7  0 3 . 5 0 6 4 2 — 1 1  3 . 9 9 4 E  — €
17 .0  1 . 3 0 6 8 7  — 6  1 . 6 9 6 8 7  — 6  0 . 0 0 0 4 2  0 2 . 5 6 5 4 2 — 1 1  3 . 0 0 2 4 2  — 6
18.0  1 . 0 3 3 8 7  — 6  1 . 2 4 1 4 2  — 6  0 . 0 0 0 4 2  0 1 . S 7 4 E — 1 i  2 . 2 7 4 4 2  — 6
19 .0  9 . 0 8 8 4 7  — 7  9 . 3 2 7 8 7  — 7  0 . 0 0 0 4 2  0 1 . 4 2 2 4 2 — 1 1  1 . 0 4 2 4 2  — 6
2 0 . 0  7 . 4 9 0 4 2  — 7  7 .01142  — 7  0 . 0 0 0 4 2  0 1 . 0 7 9 4 2 — 1 1  1 . 4 5 0 4 7  — 6
21.0  7 . 6 2 4 4 2  — 7  5 . 2 8 1 4 7  — 7  0 . 0 0 0 4 2  0 8 . 1 9 7 4 2 — 1 2  1 . 2 0 0 4 2  — 6
2 2 .0  6 . 8 4 5 4 2  — 7  3 . 9 7 3 4 2  — 7  0 . 0 0 0 8 7  0 4 . 2 2 2 8 7 — 1 2  1 . 0 5 7 4 2  — 6
2 3 . 0  6 . 6 0 0 4 2  — 7  3 . 0 8 4 4 2  — 7  0 . 0 0 0 E  0 4 . 9 2 0 4 2 — 1 2  9 . 6 9 4 4 7  — 7
2 4 . 0  6 . 5 7 9 8 7  — 7  2 . 3 1 6 4 2  — 7  0 . 0 0 0 4 2  0 3 . 7 2 1 4 2 — 1 2  9 .10547 — 7
2 5 . 0  6 . 6 1 3 4 2  — 7  1 . 7 5 4 4 2  — 7  0 . 0 0 0 4 2  0 2 . 1 4 1 4 2 — 1 2  8 . 3 6 7 !  — 7
3 0 . 0  2 . 2 2 68  — 7  4 . 9 4 8 8 7  — 8  0 . 0 0 0 4 2  0 5. 7 7 7 4 7 — 1 3  2 . 7 2 1!  — 7
33 . 0  4 . 3 8 1 4 2  —8 1 . 4 9 5 4 2  — 8  0 . 0 0 0 4 2  0 2 .~~06 E — 1 3  5 . 8 7 6 4 2  —8
4 0 . 0  1 .13942  — 8  4 . 8 7 5 4 2  —9 0.00042 0 1.05042—13 1.62742 — 8
43.0 3.37442 —9 1 . 6 3 3 4 2  —9 0.000E 0 3 . 0 4 0 4 2 — 1 4  5 .05842 — ,
5 0 . 0  7. 2 6 2 4 2 — 1 0  5 . 1 8 3 8 7 — 1 0  0 . 0 0 0 4 2  0 1 . 2 7 S E — i 4  1 . 2 4 5 4 2  — ,

DATE 0 3 / 0 4 / 7 7
L.\SL :R 1.I6~E 1 982 . 76 49  5 4 14
MO DI:L: ~ IDLA TtTUO42 SU1:t14742
N~\LI’/o 3 . 0 0 0 , I rA — 1. 7 7 0

ALT . 44 20 0 C02 0 03 0 CO 0 TOTAL
0 . 0  8 . 1 2 0 4 2  — 1  4 .161E —5 0.00042 0 6 . 1 5 0 4 2  — S  8 . 1 2 0 4 2  — 1
1.0 4.91 911 —1 3 .3SOE —5 0.00011 0 4.449L —8 4.91942 —l
2 . 0  2 . 4 4 2 6 !  —3 . 2.6)242 —5 0.000! 0 3.12’! —R 2 . 8 26 !  — l
3 . 0  1.415! — 1  2 . 0 0 1 4 7  — 5  0 . 0 0 0 4 2  0 2 . 12 4 1  — 8  3 .415! —1
4 .0 7 . 4 8 7 4 3 .  — 2  1 . 5 0 8 4 7  — 5  0.000 11. 0 1.434! —8 7 .288! —2
5.0 3.416! — 2 1.122! —5 0.00047 0 9.586! — , 3.417! —2
6.0 1. 4446! — 2  8.224 42 — 6 0.00042 0 6 .336 11 —9 1. 84 742 — 2
7 .0 9.83342 — 3 5 .90917 . — 6  0 . 0 0 0 E  0 4.128! — 9 9.8391 —3
8 .0 4 . 7 9 8 4 7 .  — 3  4 . 0 3 1 4 2  — 6  0 . 0 0 0 4 7  0 2 .593E —9 4.80211 . — 3
9 .0 2 . 3 6 1 1 1  — 3  2 . 7 75 !  — 6  0 . 0 0 0 E  0 1 . 65 5 4 :  — 9  4 . 3 6 4 4 2  — 3

10.0 1.05 742 — 3  1 .79347 ‘.6 0 . 0 0 0 4 2  42 1.011! — 9  1 . 05 8 !  — )

11. 0 3.05042 —4 1.16742 —6 0.00042 0 6 .27S1—1C 3 .0 62431 — 4
12 .0 6.77942 — 5 7 .065 1 — 7  0.000! 0 3. 7011:—lI’ 6. 84941 —S
1.3 . 0  1.659 !  — S  4 . 3 0 7 4 2  — 7  0 . 0 0 0 1  0 2 . 2 1 5 1 1 — 1 0  1. 70 2 41 — 5
14 .0  7 . 98 242 — 6  3 . 3 3 0 4 2 — 7  0 . 0 0 0!  0 1 . 6 1 4 4 4 2 - 1 0  8 . 3 1 5 4 2 — b
1 5. 0  S . 3 ~,3! — 6  2 . 5 2 0 4 2  — 7  0 . 0 0 0 4 7  0 1 . 1 6 8 4 2 — 1 0  5 . 6 1 5 4 ’. — 6
16 .0 3. 94 4 2 11 — 6  1 . 9 0 5 4 2 — 7  0 .0 0 0 !  0 8 . 5 1 8 1 1 — 1 1  4 . 1 7 3 1 — 6
17 .0 3 . 0 6 7 4 2  — 6  1 . 4 4 4 4 2  — 7  0 . 0 0 0 4 2  0 6 .2 3942—1 1 3.213! — b
18 .0 2 . 4 0 1 1 1 — 6  1 . 0 7 8 8 7 — 7  0 .0 0 0!  0 4 . 5 5 4 4 1 1 — 1 1  2 . 5 0 9 1 1 — 6
19 .0 2.09142 —6 8 .38747 — 8 0.00011 0 3.4 57 11—1 1 2. 1811 — b
20.0 1.71441 — 6 6.50147 — 8 0.000! 0 2. 62247— 11 1.77911 —6
21.0 1. 72842 — 6 5 .03342 —8 0.00011 0 1 .99342—11 1 .77842 —6
22.0 1 .53 1,0 — 6 3 .88447 —8 0.00011 0 1.5 1347—11 1 .57542 —6
2 3 . 0  1 . 4 7 3 4 2 — 6  3 . 1 4 6 4 7 — 8  0 . 0 0 0 1 1  0 1 . 1 0 8 4 2 — 1 1  1 . 5 0 4 4 2 — 6
24.0 1.452 4 2 — 6  2.41542 — 9 0.0001: 0 9 .08042— 12 1.476 1 —6
2 5 . 0  1 . 4 4 4 4 2 — 6  1 . 8 6 8 4 2 — 8  0 . 0 0 0!  0 6.943 1 :—l2 1.463 42 —6
30.0 4. 7061. — 7  6.363! —9 0.000! 0 2 .1 6 3 4 — 1 2  4. 7 6 9 4 1  — 7
35.0 9.01647 — 8 2 .32947 — 0 0.000! 0 7 .312 47— 1 ) 9 .24842 —8
40.0 2.301 ! — 9 9.38542—10 0.000! 0 2. 7 3 5 4— 13 2. 39 511 — R
43.0 6.68111 —9 3.77 011— 10 (4 .0001: 0 1.044 42— 13 7 .058!. —9
30.0 1 .39347 — 9 1.304 11—10 0.0004’. 0 3. 64 2 11 —14 1.5241 — i

Figure 18. Calculated CO laser absorption coefficients for the
mid-latitude summer model .
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— t’A~’E 0 3/04/7 7
LA ~O:R L114r. 19*4. 41 3. 4 3 4 11
MOrbP : L : Pit I l t ,AT I T ( I l ) E  9 U4314442K
NAL P A— 4 . 0 0 0 ,  42T A — 1. 7 7 0

AL.?. 4 2 0  0 C02 Cl 03 0 CO 0 IOTA!.
0 . 0  2 . 8 9 0 1 .  0 1 .6 52 !  — 4  0 . 0 0 0!  0 1 . 0 5 1 1 7 .  — 7  2 . 8 5 0 t  0
1 .0  1 . 6 7 8 4 2  0 1 . 4 1 6 4 2  — 4  0 . 0 0 0 !  0 7 . 7 5 9 4 2  — 9  1 . 6 7 8 4 :  0
2 . 0  9 . 2 2 9 !  — l  1 . 1 9 8 4 2  — 4  0 . 0 0 01  0 5 . 5 9 9 4 2  — 8  9 . 2 3 0 4 2  — 1
3 . 0  4 . 4 1 9 4 7  — 1 9 . 9 7 0 4 2  — 5  0 . 0 0 0 1  0 3 . 9 1 9 4 1  — 0  4 . 4 2 0 !  — 1
4 . 0  2 . 1 8 1 F :  —1 8 . 2 6 5 4 7  — 5  0 . 0 0 0 1  0 2 . 726!  — 8  2 . 1 8 2 4 2  —1
5 . 0  9 . 8 0 6 !  — 2  6 . 7 9 6 4 7  — 5  0 . 0 0 0 4 7  0 1 . 878 !  — 8  9 . 8 1 3 4 2  — 2
6 . 0  5 . 09 5 !  — 2  5 . 5 2 1 4 7  — 5  0 . 0 0 0 4 2  0 1 . 2 7 9 4 2  — 8  5 . 1 0 0 4 2  — 2
7.0 2.615! — I 4 . 4 1 2 4 2  — 5  0 . 0 0 0 4 7  0 8.57542 — 9  2 . 6 2 0 4 2  — 2
8 . 0  1 .2 3 7 1 :  — 2  3 . 4 2 9 4 2  — 5  0 . 0 0 0 4 2  0 5 . 5 6 7 4 2  — 9  1 . 2 4 0 4 2  — 2
9 . 0  5. 9 2 2 !  — 3  2 . 6 5 0 4 2  — 5  0 . 0 0 0 4 2  0 3 . 6 5 5 0 3  — 9  5 . 9 4 9 4 2  — 3

10 . 0  2 .5 9 6 !  — 3  j . 9 7 7 1 1  — 5  0 . 0 0 0 1 1  0 2 . 3 0 2 4 2  — 9  2 . 6 1 6 4 2  — 3
11.0 7.373! —4 1.46 442 — 5  0 . 0 0 0! .  0 1 . 4 6 7 4 2  — 9  7 . 5 1 9 8 7  — 4
12.0 1.626 47 —4 1.04242 —5 0.00047 0 8.905E—10 1.73042 —4
13.0 3.96942 — 5 7 .34741 — 6 0.000! 0 5.45942— 10 4.70442 —5
14.0 1.954 4 2 — 5  5 .5 9742 —6 0 .00047 0 3 .98 987— 10 2.514 42 — S
15.0 1.310 4 7 — 5  4 .17 642 ’b 0.000! 0 2.88042—10 1. 72747 — 5
16.0 9~~36 911 —6 3. 117 42 —6 0.000: 0 2.09947—10 1.24947 —S
17 .0 7 . 18142  —b 2.324! —6 0.00047 0 1.53847—10 9.50547 —6
18.0 5.664! —6 1.72747 —6 0.00042 0 1.12347—10 7 .393.E —6
19.0 4 . 9 8 8 1 1  — 6  1 .2 9 7 1 1  — 6 0.00042 0 8.48647—11 6.28542 —6
2 0 . 0  4 . 1 1 7 4 2 — 6  9 .7 1 3 4 7 — 7  0 . 0 0 0!  0 6 . 4 1 14 2 — 1 1  5 . 0 8 9 4 2 — 6
2 1.4 )  4 . 1 9 8 4 2 — b  7 .2 7 8 4 2 — 7  0 . 0 0 0 4 2  0 4 . 8 5 3 4 7 — 1 1  4 . 9 2 6 4 2 — 6
22.0 3.77642 —6 5 .44242 — 7  0.000! 0 3.67142—1 ]. 4.32041 —6
23.0 3.664 4 2 — 6  4.1SS41 —7  0.000! 0 2.88242—11 4 .07942 —6
24.0 3.66 047 — 6 3.096C —~ 0.00047 0 2 .176E—11 3 .970 42 — 6
25.0 3.68747 —6 2.32642 —7 0.00047 0 1.65742—11 3.92011 — 6
3 0 . 0  1 . 2 8 2!  — 6  6 . 0 2 3 4 2  — 9  0 . 0 0 0 !  0 4 . 9 4 9 4 7 — 1 2  1 . 3 4 2 1 1  — 6
3 5 . 0  2 . 6 1 4 4 2  — 7  1 . 6 6 7 4 7  — 8  0 . 0 0 0 4 2  0 1 . 5 9 2 4 2 — 1 2  2 . 7 8 1 1  — 7
4 0 . 0  7 . 0 6 8 4 7  — 8  4 . 9 6 1 4 2  — 9  0 . 0 0 0 4 7  0 5 . 6 0 0 4 2 — 1 . 3 7 . 5 6 4 4 2  — 8
4 5 . 0  2 . 1 6 1 4 2 —8 1 .54 3 !  — 9  0 . 0 0 0!  0 2 . 0 1 5 4 7 — 1 3  2 . 3 1 5 4 2 — 6
50 . 0  4 . 7 17 11 — 9 4 . 7 3 2 4 7 — 1 0  0 . 0 0 0 4 7  0 6 . 6 3 2 1 1 — 1 4  5 . 1 9 0 1 1 — 9

PATE 0 3/ 0 4 / 7 7
LASER LINE 1 . 9 9 1 . 0 2 4 9  5 4 12
MODEL: MIDLATITUDE SUI’MER
NALFA — 3 . 0 0 0 .  ETA’. 1. 7 7 0

ALT .  4120 0 c02 0 03 0 CO 0 TOTAL
0 . 0  1 . 3 7 5 4 2  1 1 . 2 2 7 4 2  — S  0 . 0 0 0 1 1  0 2 . 7 9 3 !  — 7  1 . 3 7 5 4 1  1
1 . 0  8 . 0 3 1 4 2  0 9 . 2 5 3 4 7  — 6  0 . 0 0 0!  0 2 . 0 8 7 4 7  — 7  8 . 0 3 1 4 2  0
2 . 0  4 . 4 5 1 4 7  0 6 . 8 S 2 E  — 6  0 . 0 0 0 1 1  0 1 .52 9 !  — 7 4.45142 0
3 . 0  2 . 1 5 14 7  0 4 . 9 4 6 4 2  — 6  0 . 0 0 0 4 2  0 1 . 0 80 !  — 7  2 . 15 1 !  0
4 . 0  1 . 0 7 2 E  0 3 . 5 5 1 0 3  — 6  0 . 0 0 0 4 2  0 7 . 7 1SF —8 1 . 0 7 2 1 :  0
5 . 0  4 . 8 6 4 4 2  — 1 2 . 5 2 8 4 7  — 6  0 . 0 0 0!  0 5 . 4 1 1 1 :  — 8  4. 41.411 —1
6 . 0  2 . 5 3 1 4 2  — 1  1. 7 8 0 1 7 .  — 6  0 . 0 0 0 4 2  0 3 . 7 4 9 ~ , — 3 2 .5 514 — l
7 .0  1 . 3 2 2 4 2  — 1  1 . 2 3 6 4 2  — S  0 . 0 0 0 !  0 2 . 5 6 8 1 :  — 8  1 . 3 2 2 1 .  — i
8 . 0  6 . 3 1 7 4 2  — 2  8 . 3 7 9 8 7  — 7  0 . 0 0 0 !  0 1 . 6 9 4 ) :  — ‘ 4  6.317 ! — 2
9 . 0  3 . 0 5 1 4 2  — 2  5 . 7 2 1 4 2  — 7  0 .0 0 0 !  0 1 . 1 3 1 ! :  — 4 4  3 . 0 5 1 )  — 2

1 .0 . 0  1 . 3 3 0 4 2  — 2  3 . 7 8 5 4 2  — 7  0 . 0 0 0 4 7  0 7 . 2 6 8 4  — ‘ 4  1.350 1: — 2
11.0  2 . 312 !  — 3  2 . 3 2 4 1 1 — 7  0 . 0 0 0 1  0 4 . 7 0 ’ !  — 9 2. 112 ) — 3
1 2 . 0  5 . 0 0 4 4 2  — 4  1 . 6 2 4 4 2  — 7  0 . 0 0 0 4 2  0 2 . 916! — 9  6.006! —4
1 3 . 0  1 . 1 9 5 4 2  — 4  1 . 0 5 1 4 2  — 7  0 .0 0 0 !  0 i . hlb I — 9  1.1964 —4
1 4 . 0  5. 720 !  — 5  7 . 6 8 1 8 7  — 8  0 . 0 0 0 4 7  0 1 . 3 2 ’ 1  — 1  5.728! — S
15 . 0  3. 7 2 3 4 2 —5 5 . 5 4 6 4 7 — B  0 . 0 0 01  0 9 . S 4 p , i : — 10 3 . 7 3 1 1 — S
1 6 . 0  2. 7 0 1 4 7  — 5  4 . 0 4 3 4 2  — 8  0 . 0 0 0 4 2  0 6 . 4 8 9 1 1 — 10 2 . 70 511  — 5
17 .0 2 . 0 4 0 4 7  —5 2 . 9 6 2 4 2  — 8  0 . 0 0 0!  0 6 . 1 1 9 0 — 1 0  2 . U 4 4 1 1  5
18 . 0  1 . 5 7 1 4 7 —5 2 . 1 6 4 4 2 — 8  0 . 0 00 !  0 3 . 7 4 0 4 1 — 1 0  1 . S 7 3 L  — 5
1 9 . 0  1 . 3 4 9 1 7 . — S 1 . 6 2 0 4 2 — 8  0 . 0 0 0 !  0 2 . 1 4 1 7 4 2 — 1 0  1 . 35 0 1 1 — 5
2 0 . 0  1 . 0 8 5 4 2 —5 1 . 2 1 24 2 — 8  0 . 0 0 0 E  0 2 . 1 2 2 1 1 — 1 0  1 . 0 87 1 — S
2 1 . 0  1 . 0 7 9 4 2 — 5 9 . 0 9 5 E — 9  0 .000!’. 0 1 . 6 0 2 4 2 — 10 1 . 0 9 0 4 2 — S
2 2 . 0  9 . 4 6 9 4 2  — 6  6 . 8 1 8 4 2  — 9  0 . 0 0 0 !  0 1 . 2 0 9 1 1 — 1 0  0 . 4 7 6 4 :  — 6
2 3 . 0  8 . 9 5 0 4 2 — 6  3 . 2 6 0 4 2 — 9  0 . 0 0 0 !  0 9 .4 3 6 4 2 — 3 1  9 . 9 5 6 1 — f
2 4 . 0  8. 7 2 2 4 2 — 6  3 . 9 3 7 4 2 — 9  0 . 0 0 0!  0 7 . 1 0 4 0 — 1 :  (4 . 7 2 4 1 — 6
2 3 . 0  8 . 5 7 9 4 2  — 6  2 . 9 7 3 4 7  — 9  0 , 0 0 0 !  0 S . 3 9 5 1 — 1 1  8 . 5 4 4 2 4 2  — 6

3 0 . 0  2 . 6 ) 3 4 2 — 6  8 . 2 0 8 E — 1 0  0 . 0 0 0!  0 1 . 5 6 7 1 — 1 1  2 . 6 3 4 1 : — b
3 3 . 0  4 . 7 8 4 4 2  — 7  2 . 4 4 9 4 2 — 1 0  0 . 0 0 0 4 2  0 4 . 8 9 7 4 — 1 2  4 . 7 8 7 4 2  — 7
4 0 . 0  1 . 1 6 4 4 2 — 7  7 . 9 6 2 4 2 — l i  0.000! 0 1.65811— 12 1.16 541 — 7
45 .0 3.25142 —8 2.68542—11 0.00 0!. 0 5. 763 42 — 1 3  (.25442 — 8
3 0 . 0  6 . 5 9 5 4 2 — 9  8 . 5 7 1 4 2 — 1 2  0.0001. 0 1 . 8 6 3 1 — 1 3  6.60447 —9

Figure 18. Calculated CO laser absorption coefficients for the
mid-latitude suniner model .
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D A T4 ’ 0)/04/ ’~
1A5! R L 191 .  19 9 9 . 1 5 2 1  1 lI
MO D EL :  P11 )LAT ITU I) F 4l ’ 1MCR
74ALFA 3 .000. F.TA 1. 770

ALT . 120 0 (02 0 0) 0 CO 0 I - l A ! .
0.0 1.4 1211 1 2.04~~41 — 1 .000! 0 1 .044 L —4 1 .432 !. 1
1.0 44. 57341 (I 1. 66542 —4 0.00042 0 9.34242 —S 8 .6731 0
2.0 4.097! 0 1.312 ! —4 0.000! 0 8 .372, —5 4.897). 0
3.0 2.459! 0 1.01642 —4 0.000! 0 7 . 9 ’,L -5 . 45 444 0
4 . 0  1.2751: 0 7 . 7 8 3!  — S 0 . 0 9 0 3 ;  0 6 . 2 7 3 4 2  — 5  1 . 2 7 5!  0
5.0 6.033 4 : — 1 5 .88742 — 5 0.0042:! 0 5.30942 — 5 6.0)41 —1
6.0 3 .305 ! —i 4.38947 — 5 0.00042 0 4.409! — 5 3.3064 — i

1. 79 342 —1 3 . 2 1 8 4 7  — 5  0 . 0 0 0 4 7  0 3 . 5 8 1 !  — 5 1. 79347 —1
44.0 9 . 0 6 2 4 7  — 2 2 . 3 0 8 4 2  — 5  0 . 0 0 0!  0 4 . 795!  — 5 0 . 0 6 7 4 7  — 2
9 . 0  4 . 6 0 4 4 2  — 2  1 .652 !  — 5  0 . 0 0 0!  0 2 . 1 4 4 4 2  — 5  4.4 0842 — 2

10.0  2 . 1 6 8 4 2  — 2  1 .1 50 4 7  — S  0 . 0 0 0 4 2  0 1 .4 0 1 4 2  — S  2 .1711  — 2
11 .0  6 . 5 6 6 4 2  — 3  7 .99342 — 6  0 . 0 0 0 !  0 1 .1 74 !  — 5  4 . S 8 4 1 1  — 3
12.0 1.56442 — 3  5.37542 —6 0.000! 0 1.1514 —6 1.S~~7E — 3
1 3 . 0  4 . 0 8 5 4 2 — 4  3 . 6 0 6 4 2 — 6  0 . 0 0 0!  0 5.4191 —6 4.177! — 4
1 4 . 0  2 . O 1 O E  — 4  2 . 6 4 4 1 1  — 6  0 . 0 0 0 4 2  0 4 . 4 1 5 4 2  — 6  2 . 0 8 0 4 2  — 4
15.0 1 . 3 4 7 4 2  —4 1.91442 —6 0.00042 0 3 . 3 4 5 4 7  — 6  1 . 4 0 0 4 7  — 4
16.0 7 . 1 8 4 4 7  — 5  1 . 3 9 81 1  — 6  0 . 0 0 0 4 2  0 2 . 5 2 7 4 1  — 6  7 . 5 7 ~~11 — 5
17 .0  S . 3 8 8 4 2  —5 1 .0 2 6 ~ — 6  0 . 0 0 0 4 2  0 1 .90 1 !  — 6  5 . 6 80 !  — 5
1 8 . 0  4 . 1 1 7 4 2  — 5  7 .S0 1 !  — 7  0.000! 0 1.41747 —6 4.33442 — 5
19.0 3.46847 -5 5.S88 ! — 7 0.000! 0 1.07742 — 6 3.631 47 —S
2 0 . 0  2 . 7 3 7 4 7  —5 4 . 1 6 3 4 7  — 7  0 . 0 0 0 1 1  0 S . 1 4 3 6  —7 2 . 86 1 !  — S
2 1 . 0  2 . 6 7 0 4 7  — 5  3.10847 — 7  0 . 0 9 0 4 7  0 4 . 1 79 !  — 7  2 . 7 6 3 4 2  — 5
2 2 . 0  2 . 2 9 6!  —5 2 . 3 1 8 4 2  — 7  0 . 0 0 0 4 2  0 4 . 6 4 4 4 7  — 7  2 . 3 6 6 4 7  —S
2 3 . 0  2 . 1 0 5 4 2  — 5 1 . 7 7 0 4 7  — 7 0 . 0 0 0 4 2  0 3 . 6 1 1 4 2  —7 2.1 5 917. —S
2 4 . 0  2 . 0 1 1 4 2  —5 1 . 3 1 7!  — 7  0 . 0 0 0!  0 2 . 7 1 5 4 2  — 7  2 . 0 5 1 1  — 5
2 5 . 0  1 . 9 3 9 4 2  — 5  9 . 8 9 5 4 2  — 8  0 . 0 0 0 4 7  0 2 . 0 5 8 4 7  —7 1.970! ~ 5
3 0 . 0  5 . 1 1 2 4 7  — 6  2 . 5 7 9!  — 8  0 . 00 0 C  0 5 . 70142 — s 5 . 1~~611. — 6
3 5 . 0  7 . 9 3 7 4 7  — 7  7 . 1 9 2 4 2  — 9  0 . 0 0 0 4 2  0 1 . 4 8 3 4 2  — ( 4  1 . 1 7 7 4 2  — 7
40.0 1.431! —7 2.15111 —9 0.000! 0 5.34047 — , 1. 70642 — 7
4 5 . 0  3 . 9 0 9 4 7  — 8  6 . 7 0 3 4 2 — 1 0  0 . 0 0 0 4 2  0 1.~~5 4 4 4 7  — R  4 . 1 5 2 4 7  — 8
5 0 . 0  7 . 1 5 4 4 2 — 9  2 . 0 5 6 1 1 — 1 0  0 . 0 0 0 4 2  0 5 . 5 2 3 9 — 1 0  7 .0 1 34 2 — 0

D A T E  0 3 / 0 4 / 7 7
LASER LINE 1 9 9 5 . 1 0 5 2  5 4 11
MODEL: M IDLA T 1T U D47  SUMMER
NALFA 3 . 0 0 0 .  ETA — 1. 770

ALT . 41 20 0 CO2 0 03  0 C’) 0 TOTA l .
0 . 0  2 . 1 1 2 1 1  0 8 . 3 7 9 !  — 5  0.000 1: 0 1 . 1 3 4 4 2  — 6  2 . 1 1 2 4 2  0
1.0 1.2)0 42 0 6.922! — 5 0 . 0 0 0 !  0 1 .24 0 1  — 6  1 .231 1. 0
2 . 0  6. 79,4): —1. 5 .6014! —S 0.000! 0 9.2 1847 — 7  6. 799 1 —1
3.0 3.2 750 —1 4 .44447 —5 o .ooor 0 6.684 !’ — 7 3 .2~~5! —1
4.0 1. 427 1: —1 3 .511 ! — 5 0,0904 0 4.B1~~l — 7  1.~~ 2 ’ )  — :
5.0 7. 37 3 1 . — 2 2. 76147 — 6 0.000! 0 (.4374 — ‘ . I ? f )  — 2
6 . 0  3. 46)) — 2 2.1601. — 5 ‘.0:4 ,4 42 0 2 .423. ~~7 3 . 86 51
7 .0  2 . 0 4 2 !  — .‘ 1.68 141 — 5 o .ooo .: 0 . b O J L  — ‘  2.: 0)0 —2
44 .0 ‘~ .5~~ - ’l — 1  1 .28047 —5 (3 .000! 0 1.3.3’! — 7  “ .69142 — (
9 .0 4.6 ‘i. — 3  1.000 1: — 5 0 .0001 0 7 .730! — .1 4. 64 5) 3

10.0 1.0 591 . — 4  7 .612 1: —P 0.000); 0 5 .011!: — 44 2 .44661 — )

11.0 (‘ • 4 j 1 , ~ 4 5 . 14 64 ), — 6 0.0004. 0 1. 34 61 — .‘ ‘ .9’ :.! — 4
12.0 1. 3 2 (4 — 4 .4.40842 —6 (‘.000). 0 2 .1181 — ‘ 4  1.76 ’i — -1
13 . 0  3 . 2 6 3 ) .  — 5  3 .3 4 6 1; —~~ 0. 04)0! 4’ 3 . 4 4 1 :  — M  3 . 6 0 1 4  — ( ‘

1 4.0 1. 4, 04411 — 5 2.11541: — f  (‘ . ! 4, ) I ( (  I’ 9 .82’~~l “ 1. 4494 !
16 . 0 1.078): — 5 2 .42.91: — 0  1 .IH ’1 L 0 ‘.0954 . .- 1 . 3 2 2 4  —~~
1f .0 ‘4 . 0 3 7 1 : — b  2 . 1 7 2 1  — 6  0 . ”O,!I 0 5 .173 ) . — 4  1 . 0 1 1 1 —

17 .0 6 .2344! — . 1. 7 7 3 4 2 — 6 0 .0003 0 ‘‘3 d — 9 ‘4 .1 1 1 4 ’  — I
1 8.0 4. 35). — b  1. 4’l’l . — 4 , ((.000! 0 .‘ . :.. ‘41 — ‘4 4 .4351
19 .0 4.34 64 . —6 1 . 2 7 7 4  — 4  0.00047 0 2 .079! .9 “ .6 2 4
20.0 3.5.464 —6 1 . nlS t —6 0.0001: 0 1 . 6611 ’ — “  4.4, ’,24
21 .0 1. 6 5 4 1 -  — 0  ‘4 . 41 6 3  — 7  0.0001. 0 1 .1 7’,! — 9  4 . 5 4 ’ )  —

22. 0 3 . 2 8 6 1 ;  —~~ ~ .2’lr — )  0 . 0 0 0 4 2  0 ‘ . 8 6 1 — 1 0  4 . 0 14 !
2 3 . 0  3 . 1 7 5 1  — 0  6 .01’)’ — 7 0.0)0!. 0 b . ’4’ - b L — 1 0 .77 7 ’  —

24.0 3.1604 . —~~‘ 4 . 7 7 44 — 7  0 .000i: 0 6 . 1 4 6 1 — 1 0  3 . 4 4  — 4

26.0 3. 18942 — 6  3. 7 1~~ — 7  0.000 1 0 1 .0:6) —I’ I .5:. : — ‘

30.0 3 .4 ) 0 41 — 6 1 . 1 ’ .!): ~ 11.00042 0 1. ’ 90 1 — 1 0  1. . 0:’!
3 5 . 0  2 . 1 6 142 — 7  1. 62042 — H  0.000! 0 4 . 3 1 7 4 — 1 !  2 . 50 4) —
49 .0 (‘ ‘ .4 011  — . 1 .1  3 4 1  — 8 0.0001: 0 1 . 1 0 4 4 — 3 1  •. . 7751 — -
45.0 1.6801 — 9 4 . 0 1 2 11 — ‘: 0.00041 0 J . o 4 4 , — ~.2 . 621. — ‘
S0 .0 4. 6244 ’ — ‘4 1..’ ’ ) )  — ‘4 0.0001; 0 1 .15” : — 1 2  4 . o 7 1 4 4  —

Figure 19. Calcul a ted CO laser absorption coefficients for the
mid-latitude summer model .
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‘ —---‘--.---- .

DATE 03/04/ 77
LASER LINE 2 0 0 3 . 1 4 5 5  3 4 9
MOD EL : M ID L A TI T U D E S U M M E R
NAL rA— 3.000. ETA— 1.77 0

AL.? . 4120 0 C02 0 03 0 CO 0 TOTAl,
0 . 0  4 . 9 2 0 4 7  — 1 4 . 2 2 5 4 2  — 5  0 . 0 0 0 !  0 5 .12 942 —6 4.921! —1
1.0 2 . 8 3 0 4 7  — 1 3 . 3 5 6 4 2  — 5  0 . 0 0 0 4 2  0 3 . 87 0 !  — 6  2 . 8 5 0 4 7 .  — l
2 . 0  1 .5 5 84 2  — 1 2 . 6 3 8 4 2  — 5  0 . 0 0 0 4 2  0 2 . 8 6 7 1 1  — b 1 .55’ !  — 1
3 .0  ~. 40 0 E  — 2  2 . 0 3 8 4 2  — 5  0 . 0 0 0 4 7  0 2 . ’l ” j P  — b  7 .4 0 2 E  — 2
4 . 0  3 . 6 2 2 4 2  — 2  1 . S 6 8 4 2  — 5  0.000! 0 1.491! —6 3 .62442 — 2
5.0 1.61842 —2 1.19542 —5 0.000 47 0 1.064E —6 1.61942 —2
6.0 8.363! —3 9.01847 —6 0.00047 0 7.51 747 — 7  8 . 3 7 2 4 7  — 3
7.0 4.27942 —3 6.70911 —6 0.00047 0 5.24047 — 7  4.28642 —3
8.0 2.02142 — 3 4.89642 —6 0.00042 0 3 .S6642 —7 2 . 0 2 6 4 2  — 3
9.0 9.683 42 —4 3.55642 —6 0.00047 0 2.444E — 7  9 . 7 2142 — 4

10.0 4.25942 —4 2.51442 —6 0.00042 0 1 .62342 — 7 4.28642 —4
11.0 1.21 742 —4 1.77642 —6 0.00047 0 1.08542 — 7  1.23SF —4
1 2 . 0  2 . 7 0 6 4 2  — 5  1 . 2 1 3 1 1  — 6  0 . 0 0 0 4 2  0 6 . 9 9 5 4 2  — 8  2 . 8 3 5 4 7  — 5
13.0 6.66842 —6 8.2 7242 — 7 0.00042 0 4.528! —8 7.54111 —6
14.0 3.28347 —6 6.13142 — 7 0.009! 0 3.31047 —8 3 .92947 —6
1S.0 2.20142 —6 4.48142 — 7  0.00042 0 2.390! —8 2.67347 — b
16.0 1.63642 —6 3.29 842 — 7 0.000! 0 1.~~43! —8 1.983! — b
11 .0 1.25542 —6 2.43342 —7 o .ooo : 0 1.277! — 8 1.511! —6
18 .0 9.92047 — 7 1.79142 — 7 0.00041 0 9.32747 — o  1 . 1 8 0 4 2  — 6
19 .0 9.72247 —7 1 . 3 4 0 4 7  — 7  0 . 0 0 0!  0 6 . 98 0 !  — 9  1 .01.3 1. — 6
20.0 7.188! —7 1.002! — 7 0.00047 0 S .22542 —9 8.242! — “
21.0 7.31611 —7 7.49947 —8 0 .00042 0 3.92047 —9 8.105E —~
22.0 6.568! — 7 5.608! — 8 0.000! 0 2.93942 —9 7 .1514,~ — 7
23.0 6.33942 —7  4 .29542 —8 0.00042 0 2.267! —9 6.79 142 — 7
24.0 6.31911 — 7 3 .20511 — 8 0.000! 0 1.696! —9 0.654, 0 7
25.0 6.35247 — 7  2 .41342 —s o .ooo: ‘j 1.28 111 — 9  6.606:’ — )
30.0 2.1501 — 7 6.43642 —9 0.000! 0 3 . 5 2 3 4 2 — 1 0  2 . 2 1 o 5  — 4
35.0 4 . 2 6 111 — 8  1 . 8 6 0 4 2 — 9  0 . 0 0 0 1 1  0 1 .0 4 5 ! — 1 0  4 . 4 5 ” . L — ’
4 0 . 0  1 . 1 2 0 4 2 — 0  5 . 8 7 7 4 7 — 1 0  0 . 0 0 0 !  0 3 . 3 ’ O l : — i l  1 . 1 8 .’ :
4 5 . 0  3 . 3 4 8 4 2  — 9  1 . 9 4 2 4 4 — 1 0  o.Ooot ; 0 1 . 1 2 9 4 — 1 1  3 .S 5 3 i4 — :

50.0 7.i9911,— 4~0 6.1 4~~E—11 0.003! 0 3.5 9 6 11—12 7 .85 1: 1—1

DAlI ( 3 3 / 1 ) 4 / 7 7
LASER 1.1 1147 2007 .14S2 5 4 8
MODEL OIID LATIT UDI:  504111CR
44AL 11A 3.000 , ETA— 1. 770

ALT . 420 0 CO2 0 03 0 CO (3 TOTAL

0 . 0  1 . 639 !  0 1 . 8 6 4 4 2  — 3  0 . 0 0 0 4 7  0 1 . 85 1 4  — b  1.641! 0

1.0 9 . 3 7 6 1 ;  —1 1. 7 1842  — 3  0 . 000! 0 1.40~~E — o  9 . 3 9 4 0 .  —l

2.0 5.0’’! — 1 1.559 11 —3 0 .00042 0 1 . 05 S F  —6 5.073! — 1

3.0 2.36347 —1 1.388 41 —3 0.000! 0 7 .735! — 7  2 . 37 ’ !  — 1
4.0 1.136! —1 1.219! —3 0. 00011 . 0 S . 6 4 9 1 1  — 7 1.148! —1

5.0 4.972! —2 1.05342 —3 0.000! 0 4.09411 . — 7 5.07’! — 4

6.0 2.51042 —2 8.93142 —4 0.001)47 0 2 .93811 — 7 2.600! — 2
7 .0 1.250 42 —2 7 .413E —4 0.00042 0 2 .08111 — 7  1.324! — 2

8.0 5.696! —3 6. i14! —4 0.00042 0 1.44411 — ‘ h,2 ’3 7 41 — )

9.0 2.635! — j 4.80842 —4 0.00017 . 0 1.00742 —~ 3 .116! — )

10.0 1. 107 ) 1 — 3  3 . 7 4 2 1 1 — 4  0 . 0 0 0 !  0 6 . 8 2 4 !  — 0  1 . 4 0 1 4 1 — 4

11.0 ).026 4: —4 2. 3 3 7 2 1 1  — 4  0 .0 0 0 1 :  0 4 . 6 4 5 4 2  —~‘ ( ‘,‘~
‘l 4

12.0 6. 452! — 6 2.142 47 — 4  0 . 0 0 0 !  0 3 . 0 6 0 4 2  — 8  $~~7 7 7 3 .  — .1

13.0 1.4 44242 6 1.374’: — 4  0 . 000 )1  0 2 . 0 2 0 !  — 0 1. 7 .23: — 3

14.0 1 .29447 — 6 1. 18742 —4 0.000! 0 j . 4 7 1 4 4 2  —~~ 1 .60!’ —4

IS.0 3. 3S4 ! —6 8.782 ! —5 0.000E 0 1 .06 5 !  —8 9.i~~.’I — ‘ ,

16.0 2.447 41 —6 6.517! — 5 0.00042 0 7 .76811 —9 ,,.1o 3 1:

17 .0 1.85947 — 6  4 . 8 5 3 !  — 5  0 . 0 0 0 0 3  0 5 . 6 9 0 !  — 9  6 . 0 3 ’ ! !  — ç

18 .0  1.440 47 —6 3.580! — 5  0 . 0 0 0!  0 4 . 1 5 7 4 7  — ‘4 3 .  7 2 4  —

19.0 1.251 47 —6 2.658! —5 0.00047 0 3.10142 —9 2. 7841 —~~

20.0 1.01942 —6 1.9 7147 —5 0.00011 0 2.3 1 3 47 — ‘3 2.!’’)! —5

21.0 1.02642 — 6 1.46242 —S 0.000! 0 1. 73042 —9 1.56’! — “

22.0 9.10242 — 7  1 .033 347 —5 0.000! 0 1.29)42 — 9 1 . 1 7 3 1  — “

23.0 8.73442 _ 7 8 .12642 —6 0.000E 0 9.90S 42— 10 9 .0010 —6

24.0 8.60 747 —7 6.00242 —6 0.00047 0 7 .38942— 10 3 . 4 4 6 4 1  — 6

25.13 8.5S711 —’ 4.471 11 —6 0 .00042 0 5.66142— 10 6.32~~4 2 — ’

30.0 2. 92342 — 7 1.069! —6 0.00047 0 1 .484 1 :—ill 1. ~“~~) — 1

35.0 5.47342 —8 2.73247 —7 0.00042 0 4.~~6 941— 11 )..‘~~~‘4 I  ‘
~

4 0 . 0  1 .4 1 2 !  — 9  7 .44347 — 8 0.000! 0 1 .32 1 1 — 1 )  9.8’?! — ‘ 4

4 3 . 0  4 . 1 1 1 4 1 1  — 9  2 . 1 4 ’ E  — 9  9 . 0 0 0 ! ’  0 4 . 2 8 4 1 — 1 2  2 . 5” 91 .  — M

50.0 8.511 11—10 6.3 574 —9 .000! (1 1 . 3 4 3 4 7 — 1 2  7 .2 4 6 ;  — Q

Figure 19. Calculated CO laser absorption coefficients for the
mid-latitude summer model .
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DATE 03/04/v’
L A S E R  LIN! 20 11.0910 5 4
MODEL: MID 4.A T I ’ r UDE 5 0 1 4 1 4 7 3 4
1IALFA 3.000 . 41TA 1 .‘ 7 0

A L.?. 4120 0 C02 0 03 0 CO I TOTAL
0.0 5.12347 — 1 6.828! — 5 0.000! 0 1.3101  — 6 5 .12411 — 1
1.0 2.959! —1 5.436! — 5 0.00042 0 1.0911 — 4 2 . 9 5 9 )  — 1
2.0 1.614 41 — 1 4.31342 — 5 0.00047 0 7.~~~041 — , 1.615! —1
3.0 ‘.64541 —2 3 .39047 — 6 0.000! 0 5.804!: — 7  ‘.6434 1. — 2
4.0 3.’29 1 — 2 2 .6S847 — 5 0.000! 0 4.25 3 47 — 7  3 .~~31I . —2
S.0 1.65 61: —2 2.0’l! — 5 0.000! 0 3 . 0 9 4 !  — ‘ 1 .651441 —2
6.0 14.5000 — 1  1.601 1 —S 0.000! 0 2.231! — 7  8.516! —3
7.0 4.309! — 3 1.2244’ — 5  0.000! 0 1.58842 — ‘ 4 . 3 2 0 4 2  — 3
8.0 2.006! —3 9.31242 —6 0.000! 0 1.110! —7 2.015! — 3
9.0 9.47142 —4 7 .041! — 6  0 . 0 0 0!  0 7 .79 3.1: — 8  9 . 54 3 !  — 4

10.0 4.0 8142 —4 5.266!: —6 0.00047 0 5,331!: —8 4. 1 34 42 — 4
11.0 1.141 11 —4 3.913! —6 0.00047 0 3.661! — l  1 .111! —4
12.0 2.431 47 — 5 2 .9b7F —6 0.000! 0 2.440! — 8 2. 720 11 — 5
13.0 5.76711 —6 2.08247 —6 0.0001: 0 1.429! — 8 ‘.8 65! —6
14.0 2.82942 —6 1 .52147 —6 O .00O E~ 0 1 .190! —8 4.1 4 2 4 —6
15.0 1.990! — 6 1.09947 —6 0.00011 0 3 .5 9 0 !  — R  - .99~~L —6
16.0 1.40542 —6 8.00642 — 7 0.00041 0 6.2 6347 — ‘3 2.211 1 — ‘,
17 .0 1.087! —6 5.864! — 7 0.000! 0 4.58711 ’ — ,  1.870 1. ~~ 0
18.0 9.571c ~~~ 4.28442 — 7 0.000! 0 3.3511; — , 1 . 2 8 9 4 1  — 8
19.0 ~.56247 — 7 3 .14542 — 7  0.000! 0 2.495! —9 1.0’)! —6
2 0 . 0  6 . 2 5 3 4 2  — 7  2 . 3 0 9 E  — 7 0.000! 0 1.44551 —9 8.510E —~~
21 .0  6 . 3 8 6 4 2  — 7  1 . 6 9 9 4 2  — 7  0 . 0 0 0!  0 1 .3 8 7 1 1  — 9  8 . 0 9 9 1 :  — ,

2 2 . 0  5. 7 5 2 4 2 — 7  1 . 2 5 0 4 2 — 7  0 . 0 0 0 4 2  0 1 .03442 —9 ~ .012)’ — ‘
2 3 . 0  5 . 5 9 8 4 2 — 7  9 . 2 8 1 4 2 — 8  0 . 0 0 0 4 2  0 ‘.8 9 7 4 2 — 1 0  6 . 6 3 4 1 . — ’
24.0 5.59842 — , 6.81747 —8 0.000! 0 5 .80 147—10 6 . 2 8 6 )  — .

25.0 5.646! — 7  S . 0 S 2 4 2  — 8  0 . 0 0 0 4 2  0 4 . 4 1 8 1 — 1 0  0 .  ISo) —~
3 0 . 0  1 . 9 8 4 4 2  — , 1 .16147  — 8  0 .0 0 0 !  0 1 . 1 4 0 4 7 — 1 ’ )  2.101! —~~
3 5 . 0  4 . 0 8 0 4 7  —8 2 . 8 5 9 4 7  — 9  0.00011 0 3 . 2 8 1 4 7 — 1 2  4 . 3 ’ O l :  — ,

4 0 . 0  1 . 1 1 4 4 2  — 8  7 . 5 0 1 4 2 — 1 0  0 . 0 0 0 4 2  0 1 . 0 0 4 4 7 — 1 . 1 1 1  ‘ 0 4 2  — .

45 .0 3 . 4 3 2 4 7 — 9  2 . 0 9 9 4 2 — 1 0  0 . 0 0 0!  0 3 . 2 3 1 4 2 — 1 2  3 . 8 4 5 1 : — 3

60.0 7.502E—1 0 6.12’E—ll 0 .00047 0 1 .00 842—12 44 .1.542—10

DATE 0 3 / 0 4 / ’ ?
LASER LINE 2 0 1 5 . 0 0 2 9  5 4 6
MODEL : MIOLATIT !JDE SUMMER
NALFA 3.0 00, ETA— 1. 7’O

ALT . 4120 0 (02 0 03 0 Co 0 TOTAL

0.0 1.9’?! 0 1.63542 —3 0.000! 0 1.692! — 6 1.978! 0

1.0 1.141! 0 1.41542 —3 0.00042 0 1 .28342 — 6 1.143! 0

2.0 6.228! —1 1.213 ! —3 0.00042 0 9.590! — ‘ 4.24041 —1

3.0 2.953! —1 1.025! —3 0.000! 0 7 .01642 — , 2 .963)1 — 1

4.0 1.442! —1 8.5’242 —4 0.000! 0 5 .13.642 — , 1.45111 — 1

5.0 6.418! —2 ‘.08042 —4 0.00047 0 3.70511 ~~~ f , . 4 9 9 L  — 2
6.0 3.298 42 —2 5.~~6942 —4 0.000! 0 2.661! — , 3.166! — 2
7 .0 1.47447 —2 4.628! — 4  0,00042 0 1. 889!  —7 1 .‘20 1: —2

8.0 7 .44 04 42 — 3  3 .6 9 7 42 —4 0 .00042 0 1.317! — , 9 .1’342 —)
9.0 3.68742 —3 2.900 42 —4 0.000! 0 9.23411 — 14 3.9’s! —3

10.0 1.589! —3 2.257! —4 0 .00047 0 6.32047 — 0  1. 015! — )

11.0 4.44442 —4 1.73542 —4 0.00047 0 4.348! ‘.“ 6.180! —4

12.0 9.59642 — 5 1 .31847 —4 0.000! 0 2.90942 — 0  2.2’8E —4

13.0 2.29542 — 5 9.8’lE —5 0.00042 0 1.9521 ’ — 4 1 .21 ’ l —4

1 4.0 1.124E — 5 ‘.263E — 5 0.00042 0 1 .43 647 — 8 8 . 3 8 8 !  — 5
15.0 ‘.53147 —6 5.2’142 — 5 0.000! 0 1 .02 91. — 0 o.026t — 5

16.0 5.60447 —6 3.858! —5 0.000! 0 ‘.50417 — , 4 . 4 1 9 4 7  — 5
17 .0 4.34842 —6 2 .83S42 — 5 0.00047 0 5.49842 —~~ 3... ’l E — 5

18.0 3.439! —6 2.07647 — 5 0.000! 0 4.01’! —9 2 .420 47 — 5

19.0 3.0 4442 —6 1.52042 —S 0.00042 0 2.98’E —9 2 .924 41 — 5
20.0 2.52SE —6 1.11347 —5 0.00 01: 0 2.233! —9 1.3651 . — 5
21.0 2.58642 —6 8.16542 —6 0.000! 0 1.6S’F —9 1.07S42 — 5

22.0 2.33 7! —6 S.98642 —6 0.00011 0 1 .23542 — ( ‘  8.374! — b

23.0 2.2 8242 — 6 4.41442 —6 0.000!’. 0 9.41642—10 6.69’! —6

24.0 2.288E —6 3 . 2 3 1 4 7  —6 0 .00042 0 ‘.007 4— 10 5 .52041 — 6

25.0 2 .31447 — 6 2.386 4 2 — 6  0.00042 0 5.26147— 10 4.’011: —1 ,

30.0 8.245!—~ 5.295 1: — 7  0.0001’ 0 1 . 3 ’ b L — l O  1.354 3 — 6

35.0 1.’1447 — ’ 1.25S42 —’ 0.000!. 0 3 . 990 11—11 2. 370 47 — ’

4 0 . 0  4~~7 j 4 4 2  — 14 3.15’! — 33 0.00011 0 1.1 9 3411.— l I  ‘.R’)F —14

45 .0 1.460! — 9 9 .51147 — 9 0.090! 0 3 .8’’E—12 .4 .311 47 — 0

50.0 3.20S47 —9 2 .44011: —9 9.00047 0 1 . 21 5 4 2 — 3 2  ‘ .64641 — 9

Figure 20. Calculated CO laser absorption coefficients for the
mid-latitude sumer model .
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DATE 03/04/ 77
LASER LIN E 2 0 1 8 . 8 8 0 7
MODEL: MIDLA7’IT ‘ 1 4 4 2  SUMMF .33
N A L F A ~ 3 . 0 0 0 , ET A ’  1. 770

ALT.  4120 0 ,. ( ‘ 2  0 03 0 ,‘O 0 TOTA l..
0 . 0  1 . 9 4 3 4 7  3 1 . 4 7  3 0 . 0 0 0 4 2  0 5 . l o lE  — 6  1. 94 3 !  1
1.0 1. 1 2 0 0  1 1 .2 4 3 .  - 0 . 0 0 0!  0 3 .  84 4 , E — 6  1. 12 6 !  1
2.0 6.3.47! 0 ‘ . 73_ I . — 5  0 . 0 0 047 0 . 6 . 4 0’ — 6 t .1 47E 0
3 . 0  2. 9 14)1 13 ~

.
~~4’7’. 42 —5 0.00(4! 0 1. ‘ou — o  . 919! 0

4.0 1 .427 11 : 11 5.138 ! —5 0 ,00 1 0 1. 4 : 0 4  —6 1 . 4 2 7 4 2  0
5.0 b . 14’41: — 1 1 ‘664, —5 3.000! 0 9 .0 , 2! —7 6.050! —I
6.0 1 .2t11 : — t i . 0 4 . 4 , .  — 6 9.00047 0 6 . 8 4 6 4 2  — 7  3 . 2 6 111 - l
7.0 1 . 4’S)! — 1 2.327 42 — c 0 .00042 0 4 . 6 86 !  — 7  1.153! — ‘1
8 .0 ~.bl4 9E —2 1. 7,5! — 5  0 .0 0 0 !  0 4 . 1 2 7 4 7  7 7 . 6 9 0 4 7  2
9 .0 3 . 6 2 4! — 2  1. 67 0 .  — 5  0 . 0 0 0! 0 2 . 1 1 0 4 2  — 7  3 . 6 2 5 4 2  —2

10 .0  1 .S S b F .  — 2  1 . 0 4 5 3 1  — 5 0 .000!  0 1 . 3 8 0 4 7  — 7 1 .5 57 !  — 2
11.0 4 . 3 3 4 ! .  — 3  . 9 5 4 !  — 6  0 . 0 0 0 1 .  0 9. 17 9 1 1  — 8  4 .  342 ’ 1  — )
1 2 . 0  9.311! — 4  0 . 0 2 1! — 6  0 . 0 0 0!  0 5 . 8 5111  — 4’  9 . 3 7 2!  — 4
13 .0  2 . 2 1 6 4 2  — 4  4 . 5 1 S F .  —b 0 . 0 0 0 !  0 3~~~10 7 4 2  — 0  2 .2 6 1 0  — 4
14.0 1.02 7! — 4  1 . 2 9 9 4 2  — 6  0 . 0 0 0 E  0 2 . 7 ( 3 7 !  — 1 4  l . 0 6 0 F  — 4
15.0 5.405! —5 2 .30242 —6 0 .00311 0 1. 4 o ’ l  — 14 5 . o 4 6 42 — .

16.0 3 .90511 —S 1. 7 3 7 4 2  —6 0 .000! 0 1 . 1 4 ’ !  — o  4.08047 —~~
17.0 2. 9360. — “  1.272! — 0  0 . 0 0 2 !  0 . 1107 !  — 8  .1 . 0 6 5 1  — 5
18.0 2.25 142 — S 9.2”~~ —7 4.00’! 0 7 . 7”21: —~~ 2 . 3 4 . 0  — ‘

19.0 1.9 3 2! — “ . 0.702)1 —7 9 .0 00! 0 5. “. .‘‘4F — 0  2 . 0 0 0 4 7  - 0

20.0 1.SS3E —5 4 . 9 20 —7 3.0,:0! 0 4 .361’~ —9 ~~~~~~~ — ç
21.0 1. 54342 —S 3 .61547 —~~ 0 .000” 0 4 . 2 ’  3 — 4 ’  r, ’ 4 9 4 7  ~~~

2 2 . 0  1 . 352 !  — 5  2 . 6 5 2 4 2  — 7  u . Q u O L  0 2 .1 10 - ‘“  ~~, 3~~ 9 —~~

2 3 . 0  1 . 2 8 2 4 2 — 5  , 4.. ’4 ’  — . 0.9201 0 1. 0 ’~~ 0. — “  1 . 1020 — ‘

24.0 1.2 4742 — 5  1 . 4 . 4 4 0 — !  0.03 . ) 0 1. 4 1 ~ — 4  I. ’ L ! —ç
2 5 . 0  1 , 2 2 4 1 .  — 5  2 . 0 5 1 !  — 7  0 . 0 0 2 ( 3 . 0 :. : ? 2 0  — 9  1 511 — 5
30.0 3. 7 7 7 0  — b  2 . 3 3 4 0 .  - “ 0 .0 0 0 !  1) - . 0 , 7 3 — 1 0  1. 00 142 — 6
35.0 o. 14o34 E —7 4 .63 4 42 — 9  3. 0 0 0 ) 1  0 9.c .o ”~ 11 6,924 ! —7
40.0 1 .668! —7 .4261; -“ 9 .00042 0 3 . 0 3 1 1— 1 1  1.683! —7
45.0 4 . 0 0 7 4 7 — 1 4  4 . 0 4 , 4 2 — 2 0  3 . 0 0 0 1 1  0 j . 0 5 3 4 2 — ’.i 4 . 6 4 ’ f  — ‘,

50.0 9.089 11 — 9 2 .  L ’ 4 4 4 .— 0  7 . 0 7 0 !  0 3 . 4 0 6 4 7 — 1 2  4 , 2 1 3 3 :  — Q

DATE 0 J / ~~4 / ? 7
7 LASER LINE 2022 . 7243 5 4 4

MODEL~ M 1 7 , 1 A T I T 4 ’ ,! , IIMMEI4
I1ALFA 3.000. F’TA’. l. ’70

ALT . 4120 0 2 0 03 0 CO 0 TOTAL.
4 0.0 4.06342 0 5.. 3142 — 4  0 . 0 0 0 3 4 .  0 8 . 6 1 3 4 2  — 5  4 . 0 6 4 4 7  0

1.0 2.288! 0 ‘7.52342 —4 0.000! 0 o.438E — 5 2 .28947 0
2 . 0  1 . 2 10 !  0 3. 933 47 —4 0.000! 0 4 . 6 9 1 !  — 5 1.210! 0
3.0 5.513 42 — 3  4 .42 7 47 —4 0.200! 0 3.305! — 5 5.516! — 1
4 . 0  2 . 5 8 3 !  — 1  3 .00011 — 4  0.000! 0 2.308 42 —5  2 .5861
5 . 0  1 . 1 0 0 4 1  — 1  2 . 6 4 4  — 4 0.000! 0 1.591!  — 5  1 . 0 0 3 0 :  — 1
6 . 0  5. 4 0 0 !  — 2  2 . 3 1 6 4 2  —4 0.000l~ 0 1.0 810: — 5 “ .424! —2
7 .0 2 . 6 1 1 1 1  — 2  2.016! — 4  0.000)1 0 7 .2l~~! — 4 ’  2 . 6 0 . 4 (3’ ‘- 2
8 .0 1 . 1 4 7 1  — 2  1. 798 ! .  — 4  0 . 0 0 0! 0 0 . 6 4 j 4 , ’  —b 1.1 b4’F — .‘

9 . 0  5 . 1 4 0 !  — 3  1 .5 6 9 !  — 4  0 . 0 0 0!  0 3 . 0 15 !  — 6  S . 1700 ’ —3
10.0 2.0 76! —3 3 .3 67 42 —4 0.00042 0 1. 871, 41 — ‘~ .‘ .234F —3
11.0 5.472! — 4  1 . 1 4 4 1 1  —4 0.1~~:1: 0 1.17441 —o 1~ ,6b842 — 4
12.0 1.1 0042 —4 1.010E —4 0.0:0! 0 6. 48747 — 7  . 4 . 3 1 4 4 4 2 — 4
1 3 . 0  2 . 46 8 !  — 5  1 4 . 62047 — S 0.000! 0 4 .2OoF — 7  1 .1 0 3 4 7  —4
14.0 1.21542 — 5  7 . 2 6 2 !  — 5  0 . 0 0 0!  0 3 . 0 7 5 4 2  — 7  8 . 5 0 8 4 7  — 5
15 . 0  5 . 8 7 3 4 2  — 6  6.061! — 5 0.000! 0 2 .221! —7 6.670! —S
16 . 0  4 . 2 7 1 !  — 6  4 . 9 9 8 !  — 5  0.000! 0 1.620 42 —7 4’ 44 342 — 5
11 .0 3.234 42 —6 4.123! — 5 0.000! 0 1.18747 —7 4.4 24,~ — 5
18.0 2.497! —6 3.300! —S 0.000 47 0 8.67242 —8 .4 .5680 —6
19.0 2.1 77! —6 2.614! — 5 0.00042 0 6 .57742 —8 2.83 84, —S
20.0 1. 77942 —6 .040E — 5 0 .00042 0 4.982! —8 2 . 2 2 1 4 2
21.0 1.796! —6 1. 6 75! —5 0.00042 0 3. 78447 — 8 1,,759 !  — 5

2 2 . 0  1 . 5 9 8 1 1 — 6  3 . 2 0 3 4 7 — 5  0.00042 0 2.872E — 8 1 .3661’ — ’,

23.0 1.5S142 —6 9.206! —6 0.000! 0 2.269! —8 1 .07811 —5
24.0 1.5)2! —6 6.915! —6 0.00042 0 1.718! —8 4 .464! —4 ,

25.0 1. 62?E —6 S.2 1142 — b 0.000! 0 1 .313! — 8 o . 7 5 1 4 7  -4 ,
30.0 6.2,2! —7 4.25611. —6 0.00047 0 4.0344,: — ‘1 1 . 796! 0
35.0 1.06042 —7 3.152! — 7  0.00042 0 1.432 ! —9 4.. . 1  —7
40.0 2. 96947 —8 8.)77E —tl 0 .00042 0 4 .7 8947— IC 3.1 28 42 —7
45 .0 8.62042 —9 2.364! — 8  0.0 00 42 0 1. 7 4 4 4 2 — 1 0  4 . 2 4 4 !  — 9
50.0 1.78 9 4 2 — .  b. 9 .’ 4 4 9  0 . 0 0 0 !  0 5. ’ 5 8 E — 1 1  8. 7 7 i E — ’3

Figure 20. Calculated CO laser absorption coefficients for the
mid -la titude sunine r model
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DATE 03/04/77
LASER LINE 2026 .5 334 S 4 1
MDDEL : M IDL.A TITUDE SUMMER
N A L F A  3.000, ETA— 1.770

ALT.  4120 0 C02 0 03  0 CO 0 TOTAL
0.0 2.124! 1 2.12503 —3 4.6SOE—1 0 7.490! —6 2.124! 1
1.0 1.388! 1 1.66 642 — 3  3 .90947—10 5.99647 —6 1.388! 1
2.0 8.495! 0 1.263! — 3  3 . 2 4 9 4 2 — 1 0  4 . 4 9 0 ) 1  — 6 8.496E 0
3 . 0  4 . 4 9 3 E  0 9 . 2 0 7 !  — 4  2 . 7 1 9 4 2 — 1 0  3 . 2 0 3 1 4 2  — “  4 .494! 0
4.0 2.414! 0 6.623! —4 2 .2 6SE—1 0 2 .403 42 —6 2.41542 0
5.0 1.1 7047 0 4.691! —4 1 .872 42—1 0 1.74242 —6 1.170! 0
6.0 6.4884 7 — 1  3 .26911 —4 1.SS 3E—10 1.252E —6 6.492E —1
7.0 3.529! — 1 2.238 42 — 4  1 . 3 2 1 4 2 — 1 0  8 . 8 9 2!  —7 3 . 5 3 2 !  — 1
8 . 0  1. 7 6 7 4 2  — 1  1 . 4 8 3 4 2  —4 1.065 47—10 6.20442 —7 1. 769! — 1
9. 0 8 . 8 4 7 E  — 2  9 . 9 4 8!  — 5  8. 9 2 2 4 7 — 1 1  4 . 3 S 4 4 2 — 7  8 . 8 5 7 4 2 — 2

10.0 4.0 6603 — 2 6.45842 — 5 6 .97447— 11 2 .98642 — 7 4.07347 —2
11.0 1.20642 —2 4.268 42 —5 6 .41042— 11 2 .05942 — 7 1.21042 —2
12.0 3.’98E — 3 2.7 4642 — 5 °.0 67E—11 1 .38442 —7 2.82642 — 3
13 .0  7 . 3 . 4 0 4 2  — 4  1.805!  — 5 4.61847—11 9.34042 — 4 7 .321! —4
1 4 . 0  3 .515!  — 4  1 . )2 3 E  — 5  4 . 7 3 S E — 1 1  6 . 8 2 4 4 2  — 9  3.o48E —4
15.0 2 . 1 4 0 4 2 — 4  9 .5 74 E — 6  4 . 7 7 6 4 2 — 3 . 1  4 . 9 2 7 4 2 — 8  2 . 2 3 6 4 7 — 4
16.0 1 . 54 9 4 7 — 4  ~, . 9 9 SE — 6  3 . 9 8 7 3 1 — 1.1 3 . 5 9 2 4 2 — 8  1 . 6 1 9 4 2 — 4
17.0 1.3.664 2 — 4  5.1)042 —6 3.907 42— 11 2.631! —8 1.217 42 —4
18 . 0  8 . 9 2 8 4 2 — 5  3 . 7 5 2 4 2 — 6  3 .~~1 7 4 7 — L 1  1. 9 2 2 4 7 — 8  9 . 3 0 5 4 7 — 5
19.0 7.5604 2 — 5  2.80142 — 6 3 .944 42—11 1.42842 — 8 7.842 4 7 — 5
20.0 5.99642 — 5 2 . 0 9 3 4 2  — 6  3 . 6 8 8 4 2 — 1 1  1 . 0 6 1 4 7  — 8  6.~~06E — 5
21.0 5.87242 — 5 1.56842 —6 3.442 42—11 7.90742 — 9 ~ .030 4 2 — S
2 2 . 0  S . 0 7 0 4 7  — 5  1 . 1 7 4 4 7  — 6  3 . 0 2 8 4 2 — 1 1  5 . 8 8 6 E  — 9  5 . 1 b 8 4 7  — 5
2 3 . 0  4 . 6 8 2 !  — 5  9 . 0 4 7!  — 7  2 . 5 8 9 4 2 — 1 1  4 . 4 8 0 !  — 9  4 . 7 7 3 !  — 5
2 4 . 0  4 . 4 8 6 4 7  — S  6.77242 — 7  2 . 1 3 6 4 2 — 1 1  3 . 3 31 !  — 9  4 . 5 5 4 !  — 5
25.0 4. 339 42 — 5 6 .11647 — 7  1 . 7 6 9 4 7 — 1 1  2.49947 —9 4 .39047 —5
30.0 1.17747 —S 1.4444 2 — 7  1 .05642—11 6 .501E— 10 3.1 9242 — S
35.0 1.87642 — 6 4.53442 — 8 2.909 42—1 2 1. 83442—10 1.92242 —6
40 .0 3.95347 — 7 o .59347 —8 8.063 42—13 S. 64047—11 4.1, 13 42 —7
45.0 9.62 742 —8 5.79442 —9 1.5 86 42—13 1 . 622 42— 11 1.021 42 — 7
50.0 1.76042 —8 1. 93947 — 9 3 .04047— 14 5 .70542—12 1.95242 —8

DATE 0 3 / 0 4 / 7 7
LA SER LINE 2030 .3080 5 4 2
MOD42LI ML DLAI’zruoe SUMMER
N A L F A~ 3.000, ETA” 1.770

AL)’. 4120 0 C02 0 03 0 CO 0 T O T A L
0 . 0  3 . 3 2 4!  — 1  4 . 2 6 6 4 2  — 4  7 . 6 2 4 !  — 9  9.029 42 — o 3.328 ! —1
1.0 1.950 ! — 1  3 . 2 7 2 4 2  — 4  6 . 4 2 9 !  —9 7.71S 1: —6 1.95347 —1
2.0 1.0 7447 — 1 2.47947 —4 5 .36447 —9 5.94242 —6 1.07642 —1
3.0 S.10 ’7E —2 1.8 4542 —4 4.51047 —9 4. 51042 —b 5.126 ! —2
4 . 0  2 . 4 9 6 E  — 2  1.371! — 4  3 . 7 7 6 4 2  — 9  3 . 415 !  — b  2 . 6 1 0 1 1  — 2
5 . 0  1.109! —2 1. 01442 —4 3.137 ! — ‘. 2.56942 — b  0 .119 ! —2
6 . 0 S . 6 8 S 4 2 — 3  7 . 4 6 1 4 2 — S  2 . 6 1 7 4 7 — 9  1. 9 1 8 4 2 — b  5 . 7 6 1 4 7 — 3
7 .0 2. 8 7 6 4 2  — 3 5 . 4 4 5 4 7  — 5  2 . 2 3 8 4 2  — 9  1.416! — 0 .  2 . 9 32 !  — 3
8 . 0  1 . 3 3 6 4 7  — 3  3 . 9 4 3 4 7  — S  1 . 817 E  — 9  1.035! —b  1 .177 ! —3
9.0 6.30742 —4 2.872 42 —S 1.5 33 42 —9 7. 50.0! —7 6.60142 ‘~ 4

10.0 2.72442 —4 2.07142 — 5 1 . 2 0 8 4 2  — 9  S .4 3 4 !  — 7  2.93642 —4
3 . 1 . 0  7 . 6 5 3 4 2  — 5  1 . 5 0 2 4 7  — S  1 . 1 1 8 4 2  — 9  3 . 903! — . 0.194 42 — 6
12.0 1.668E — 5 1.08042 —5 8.91842—1 0 2. 74947 — 7  2. 77 642 — S
13.0 3.893 4 2 — 6  7.714 647 —6 8.194 47—10 3.,H 3Ø42~~~’ 1.18 741 —S
14.0 1.9004 7 — 6  5.69142 —6 8 .40347—10 l . . 4 1 0 4 7 — 7  7.73247 — b
15.0 1.26111 .— b  4 .10942 —6 7.49942—10 L.018E — 7 S .473E —b
16.0 9.304 4 2 — 7  2 .99742 —6 7 .07547— 10 7.42547 —8 4.00242 — b
17 .0 7.15247 —7 2.19542 —6 6.933 47— 10 5 .43942 — 8 2.966! —6
18 .0  5 . 6 0 4 4 7 — 7  1 . 6 0 5 4 2 — 6  6 . 9 5 1 4 7 — 1 0  3 . 9 7 4 4 7 — 8  2 . 2 0 6 4 7 — 6
19 .0  4 . 8 9 9 4 7 — 7  1 . 17 9 4 2 — 6  6 . 9 8 9 4 7 — 1 0  2 . 9 3 3 4 2 — 8  1 . 6 9 8 4 2 — 6
20.0 4.01442 — 7  8.66242 —7 6.52747— 10 2 .16SE — 8 1.29042 —6
21.0 4.062 4 7 — 7  b.382E — 7 6.08347— 10 1.60342 —8 1.06 142 —6
22.0 3. 62647 —7 4.701! —7 S .34447—10 1.18SE — 8 8 .4 5 3 !  — 7
2 3 . 0  3 . 4 9 0 4 2 — 7  3 . 5 0 3 E — 7  4 . 5 5 6 4 2 — 1 0  8 . 90 2 42 — 9  7 .0 8 7 4 2 — 7
2 4 . 0  3 .4 5 9 1 1 — 7  2 . S 7 9 4 7 — 7  3 . 7 5 4 E — 1 0  6 . S 7 S E — 9  6 . 1 0 8 4 7 — 7
25.0 3.459! —7 1.916! —7 3.10542—10 4. ~ 00! —9 S.427E —7
30.0 1.15642 —7 4.56047 —8 1 . 8 3 1 4 2 — 1 0  1 . 1 9 2 1 1 — 9  1 .62642 —7
3 S . 0  2. 2 7 9 4 2 — 8  1 . 192 E  — 8  4 . 9 8 2 4 2 — 1 1  3 . 1 2 1 4 7 — 1 0  3 . 6 0 7 4 2 — 1 4
40.0 6.02142 —9 3.429! — 9  1 . 3 6 3 4 7 — 1 1  8 . 8 1 S 4 7 — 1 1  9 . 5 5 14 2  — 9
4 5 . 0  1.8 3 S E — 9  1 . 0 5 9 4 2 — 9  2 . 5 5 1 4 7 — 1 2  2 . 6 4 0 4 2 — 1 1  2 . 9 2 3 4 2 — 9
50.0 4.050 47— 1 0 3.2 61 47— 1 0 5 .O S S E — 1 3  7. 97 1 4 2 — 1 2  7 .3 9542— 10

Figure 21. Calculated CO laser absorption coefficien ts for the
mid-latitude sumer model .

44

-

~

- . - - . -~~~~~ - - - --‘. -~~~~~~~~ .--~~~~



DA T E 0 3 / 0 4 / 7 7
LA S I8 L INI 2 0 3 4.04 78 S 4 1
MOl)EI. MIDLATITUD ! sUMME R
NP.L.478.— 1 .0 00 ,  4 (A -  1. 7 10

A L.?. 412.1 0 ‘‘‘ 2 0 03 0 CO 0 T,)TAI.
0.0 9.983 1’ 0 ‘ . .4~~l. — 3  1.872! —8 4.336 )1 — 6 “ . 9)4841 (3
1 .0 0 . 7,343’ 0 5 . 73834. 3 2.43011 — 14 3.4 61,41 —5 o .78847 0
4 . 0  4 . 3 1 4 o .  0 4 .46111 : — 3  2.0)6! —8 2. 74742 — 5  4 . 2 7 8 4 2  0
3 .0 2 .303! 0 3 . 3 9 3 4 7  — 3  3. 12 1 42 —8 2 .15547 —5 2 . 3 0 7 4 7  0
4.0 3 . . b i 1 F 0 1 .5 7247 ) 1.449E —8 1.68542 —S 1.2 63 03 0
5.0 6 . 2  32) —1 1. 94042 3 1 . 2 1 0 4 7  — 8  1 . 3 0 8 4 2  — 5  6 . 25 2 !  — 1
6.0 3.521442 -1 3. 4 5 742 — 3  1 .01642 — 8 1 . 0 0 7 4 2  — 5  3.54303 —1
7 .0 1.9 64’ —1 1 .0 149 42 — 3  8.74442 —9 7.66247 —6 1 .97542 —1
8.0 9 .768! —2 ~ .011E —4 7 .1S4E —9 5.79047 — b  9.849! —2
9.0 4.96642 ~2 6.060! —4 6.07842 —9 4.35342 —6 5.017! —2

10.0 2.227E —2 4.612 ! —4 4.832! —9 3.231 47 — b  2.273 47 —2
11.0 6. 52442 — 2  3.39947 —4 4.509! —9 2 .385E —6 6.86711 —3
12.0 1 .42542 — 3 2.5 39 42 —4 3.633 42 —9 1. 73342 —6 1.68042 —3
13.0 1 .451! —4 1.906! —4 3.369! —9 1.249! — 6 5.370 03 —4
14.0 1.92942 — 4  1.45842 — 4 3 . 4 5 5 4 2  — 9  9.135! —7 3 . 3 9 6 4 2  — 4
15.0 1.46842 — 4 1.094! — 4  3 . 0 8 3 !  — 9  6 . 601 !  —7 2 . 5 6 9 4 2  — 4
16.0 1.20042 —4 8.212 47. — 5 2.90942 —9 4.81SE —7 2.026! —4
17 .0 1.00042 — 4  b.1 S2E —S 2.85142 —9 3 .52642 — 7  1.619! —4
18.0 8. 343 47 — 5 4.59642 —5 2.85842 —9 2.57842 —7 1.296! —4
19.0 7.82442 — 5 3.4 1942 — 5 2.869E —9 1.89542 —7 1.12611 —4
20.0 6.774! — 5 2.53642 — 5 2.675! —9 1.39 342 —7 03 .324 42 — 5
21.0 7.1 5242 — 5 1.881 42 — 5 2.48947 —9 1 .02747 —7 9.043! —5
22.0 6.59242 — 5  1. 3 9 1 42 — 5 2 .184E —9 7.S63E —8 7.991 0 —S
23.0 6.64842 — 5 1.039! — 5 1.85647 —9 5.632! —8 7 .69211 —~~

24.0 6.70047 — ‘4 7 .65842 —6 1.52747 —9 4.14342 — 8 7 .47047 — 5
25.0 6.1 7742 — 5 S.  6 9 ) E  — 6  1.261! —9 3.07447 —8 7. 450! — 5
3 0 . 0  2 . S 4 7 4 2 — 5  1 . 3 4 2 4 2 — 6  7 . 3 3 7 4 7 — 1 0  7 . 16 1 4 7 — 9  2 . 6 8 2 4 7 — 5
33.0 5.49642 —6 3.44242 —7 1 .96847—10 1.78742 —9 6.84242 —6
40 .0 1.5 9442 —6 9.646! —8 5 .30541— 11 4 .76S47—10 1.69147 — 6
45.0 S.07542 —7  2. 90242 —8 1 .0301—1 1 1.35742—10 5.367)1 — 7
50.0 1.051 4 2 — 7  8.81042 —9 1.93447—12 3 .976E—1 1 1.1,40 47 — 7

Figure 21. Calculated CO laser absorption coefficients for the
mid-lati tude suniner model .
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7’ATI 0)104/07
1 03~~I I~ LI Nt 2004.33’7 4 3 1~M~rn471.. 4IL)LAT0TU~~E S1,’MNFR
‘~7.I3 ’ ,

•,. 4 .0(70 . 41TA~ 1. 7’~
A L T .  4,2,.~ (4 C, ’2 (3 ‘4 ‘

7 ,‘ ,‘ .7
0 . 0  4 . 2 2 3 ) 4 7 — 0  2 . 6 3 1 !  — 4  0 .000F (7 .7. ‘“ 3 — ‘. 4 . . ’ 2 ) )  — 0
1.0  2 . 4 3 3 1 : — I 7 , 3 0 ~~41 — 4  0 . 0 0 0 0 ’ 1) 0 . 4 ’ ” 4 1 ’  S .‘.4 3”l — 1
2 .0  1.326! —1 1.~~ (1)1 —4 0 . 0 0 0!  0 1. 0 . 1 1 4  — 0  1 . 4 . 7 7 3 ’  —1
3.0 6.2 7842 —2 1. JOSO . —4 0.000! 0 1.. ’’ (U —9 0 . 2 3 .43, — 2
4 . 0  3 . 0 6 6 4 2  — 2  1.1191: — 4  0.00011 0 1. 0 2 30 . — 5 ).0~~9E — 2
5 . 0  1 . 3 6 8 4 2  — 2  8 . 4( 5 4 4 7  — 5  0 . 0 0 0 1 1  0 7 .9 0 . 2 3 .  — 6  1 . 3 7 8 1 1  — 2
6 . 0  ~ . 0 6 2 C  — 3 6 . 9 0 9 4 1  — 5  0 . 0 0 0 4 7  0 6 . 0 3 5 4 2  — 6  7 . 1 3 7 1 1  — 3
1. 0  3 . 6 0 8 1 1  — 3  5 . 30 1 !  — 5  0 . 0 0 0!  0 4 . 5 5 6 4 7  — 6  3 . 6 6 6 4 2  — 3
8.0 1. 70047 —3 3.98442 — 5  0 . 0 0 0 4 2  0 3 . 3 2 0 1 :  — 6  1. 74 4 42  — 3
9 . 0  8 . 1 3 1 4 2  — 4  2.97 642 —5 0.000! 0 2 . 4 0 8 !  — 6  8 .4 5 2 !  — 4

10.0 3.56542 —4 2.16442 —5 0 . 0 0 0 4 2  0 1 . 6 9 1 4 2  — 6  3 . 7 9 8 !  — 4
11.0 1.01547 —4 1.56442 — 5 0 . 0 0 0!  0 1 . 1 8 4 4 7  — 6  1 . 18 3 1 1  — 4
12.0 2.24 747 — 5 1.09742 —5 0 . 0 0 0 !  0 ‘7 . 9 9 2 47  — 7  3.424! — 5
13 .0  5 . 5 1 0 4 2  — 6  7 . 6 3 5 4 2  — 6  0 . 0 0 0 4 2  0 5 . 3 7 S F  — 7  1 . 3 6 8 4 7  — 5
14.0 2.71211 —6 5 .65642 —6 0.00042 0 3.97847 — 7  8. 76647 —6
15.0 1.81847 —6 4.12 7! —6 0 . 0 0 0 1 1  0 2 . 8 9 4 4 2  —7 6.23547 —6
16.0 1.35211 —6 3.0 )2E —6 0.000! 0 2.12247 — 7  4 . 5 9 6 4 7  — 6
17 .0 1.049 42 —6 2.233 47 —6 0.000! 0 1.560! —7 3.43847 —6
18.0 8.2 9847 ~ 7 1 .64147 —6 0.00042 0 1.14342 — 7 2 .58S11 —6
19. 0 7 . 3 1 2 4 2  — 7  1 .220!  — 6  0 . 0 0 0 6  0 8.53842 —8 2.03~~47 —6

6 . 0 3 8!  — 7  9 . 0 6 7 !  — 7  0 . 0 0 0 4 7  0 6 . 3 7 4 !  — 8  1 . 5 1 4 4 7  — 6
21 .0  6 . 1 S 9 4 2 — 7  6 . 7 5 0 4 2 — 7  0 . 0 0 0 4 7  0 4 . 7 6 7 4 7 — 8  1 . 3 7 9 4 2 — 6
22.0 5.54042 — 7 5.01911 —7  0 . 0 0 0 1 1  0 3 .56 1 !  —8 1 .0 92 42 —6
23.0 5. 364 6  — 7 3.802! — 7  0.000! 0 2 . 7 2 4 42  — 8  9 . 4 3 9 !  — ‘
24.0 5. 3 5 8 4 2  — 7  2 . 8 2 1 4 2  — 7  0 . 0 0 0 4 2  0 2 . 0 3 0 1 1  — 8 4 .38211 — 7
2 5 . 0  5. 3 9 7 4 2  — 7  2.111 42 — 7 0.000E 0 1.S2747 —8 7 .66047 — 7
30.0 1.855! — 7 5. 30S47 — 8 0.00047 0 4.03 747 —9 2.42547 — ‘ 7

3 5 . 0  3 . 7 3 4 4 2  — 8  1 .425 !  —8 0.00042 0 1.131 47 —9 ~ .27242 —8
40.0 9.93647 —9 4.09742 —9 0.000! 0 3.4 1947—10 1 .43742 —8
4 5 . 0  3 . 0 1 0 4 7 — 9  1 . 2 3 5 3 1 — 9  0 . 0 0 0 4 2  0 1 . 0 7 6 1 1— 1 0  4 . 3 S 1 ! — 9
S 0 . 0  6 . 3 4 3 4 7 — 3 0  3. 7 32 11— 10  0 . 0 0 0 4 2  0 3 . 3 1 6 4 1 — 1 1  1 .06 111 — 9

DATE 03/0 4/’7
LASII R L14147 2008.SS1Y 4 3 14
170047.1: M IOLA TOTUJE SU3477”~7P
?4AL FA— 3.000. 11(6” 1.’’fl

ALT.  41 20 0 C02 0 03 1) CO 0 TC,TAI ,
0.0 1.062! 0 2.1411! —~~ 0 .00042 0 2.80042 —4 1.1162 ! 0

1.0 6.07947 —j 2 .21042 — 4 0.00011 0 2 .37642 —4 6 .09347 —1

2 . 0  3 . 2 8 3 4 7  -~~ 1.821 11 —4 0.00047 0 1.940! — 4  3 . 2 87 !  —1
3 . 0  1 . S3 7 E  — 1  1 . 4 4 3 !  — 4  0 . 0 00 !  0 1.516! — 4  1 . 5 4 0 4 2  — 1
4.0 7.406! —2 1.138! —4 0.0006 0 1 .10.242 —4 ‘.42942 — 2
5 . 0  3 . 2 4 8 4 2  — 2  . 4 . 8 9 6!  — 5  0 . 0 0 0 4 7  0 4 . 109! —S 3 .26642 —2
6. 0 1 . 6 4 4 4 2  — 2  6 . 8 8 9 !  — 5  0 . 0 0 0 4 2  0 6 . 3 7 4 !  — 5 1.65’E —2

14.212! —3 5.269! — 5 0.00042 0 4.54242 — 5 8.310! —3
8 . 0  3. 7 5 4 4 2  — 3  3 .9 9 4 !  — 5  0 . 0 0 0 4 2  0 3 . 0 6 9!  — 5  3.825! —3
9.0 j.74342 — 3  3.010! —5 0.00047 0 2.085! — 5 1. 79 4 47 — 3

10.0 7.35342 — 4 2.234 11 — ‘ 4  0.000E 0 1.3)~~! — 5 7 .71047 —4
11 0 2 . 0 1 8 4 2  — 4  1 . 6 48 !  —S 0.000! 0 8.64241 — 7 ’  2 . 2 0 . 9 !  — 4
12.0 4.26 011 —S 1.19341 — 5 o .oooo 0 5 .2 6611 —6 5.979): — 5

13.0 9.91 (711 —6 8 .5 6742 —6 0.000! 0 3.2641: —4, 2. 3 82 (3: —5

1 4 . 0  4. 9 1 7 4 7  — 6  6 . 3 1 8 4 1  —3. 0.000F 0 2.440! —6 1 .36 1442 — °,

1 S . 0  2 . 3 2 1 4 1 — 6  4 . 6 0’ ) !  — 45 0 . 0 0 0 1 1  0 1 . 1 4 0 2 4 1  — ‘ . 8 . 7 .1 14 1 — 4 ’

l b .0 1. ’Ol! — 6  3~~ 3’ l5E —4,  0.0 00! 0 1.332 ). — 0 .  ~ .42~~! —4.

17 .0 1.29 7! —6 2 .5151 : — 4 ,  0.0001 0 9.85)3. ‘ 4 • 7 9 7 4 ,  ~~
134 .0  1 .009 1:  — 6  1 . 8 5 6 4 2  —4. 0.00047 0 7 .753 ! — 7  3. ”Q l l — b

1’I .O 8 . 1 4 0 2 4 1 — ’  1 . 3 8 3 1 1 — 6  o . 0 0 0 :  0 ‘4 .~~ 3 2 )  — ‘  2. 81, 1 — b

2 0 . 0  ‘.19~~t — , 1 . 0 30 1 :  — 6  0 . 0 0 0 1  7) 4 . 2 1 4 1 1  — ‘  2 . 1 ’ O F  — o

21.0 7.26S1 — 7  7 .686! — 7  0 .0003 0 3 . 2 1 5 7  — ‘  3 . 0 i ’ 7 — o
2 2 . 0  6.47141 — 1 5. 774 ,4, 7 0.0003. 0 2 .4481 — ‘  1 . 4 # 4 ’ l
23. 0 6.23~~! — 7 4 . 3 3 2 ! . — 7  0.000! 0 .“4 4( — , 1.2 4 ’1 ) —

24.0 6.16842 —7  3 .210o . — ‘  0 . 0 2 0 4  0 1.4’7! — ‘ 1.7’” ( —1,

2 6 . 0  0. 1 5 4 4 2 — 7  2.411 41 — 7  0.00042 0 1.1 31 ! — , ‘, . b ” b )  — ,

30.0 2.06042 ~~ ‘, . 0 2 ’4 1’ — ‘4 0.0003’ 0 3 , 5 7 6 4 2  — 8  3 . 0 . 1 4 7  — ,
3 5 . 0  4 . 0 4 7 4 2  — 8  1. 6 31 !  — 9  0 . 0 0 0 !  0 1 . . 30 L  — M  6. ~:47 — 4 4

40.0 1 .05742 — 3 4.822!: — ‘1 0.000): 0 4. 6 7 3 1 . —~~ ~ . : ‘ 2 ’l ’ — ‘

45.0 3.12342 —9 1. 61 41 —9 0 . 0 0 0 0  0 1 . 8 0 1 4 1 . — I  6 .4 4  13 , 9

5 0 . 0  6 . 5 5 8 1 1— 1 0  4 . 7 1  ‘ ( 3 — 10 0 . 0 0 0 ) :  7) (‘ .11 ‘ : — l O 1. ’ lot : —9

Figure 22. Calculated CO laser absorption coefficients for the
mid -latitude suniner model
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DATE 0 3 / 0 4 / 7’
LASER LINE 2012 . 7 3 3 5  4 3 1 3
MOD EL. MIOLAT ITUD42 SUIOMER
NALPA 3.000. ETA 1. 170

AL T.  4120 0 C02 0 03 0 CO 0 TOTAL
0 .0  6 . 9 7 0 4 2  —1 7 . 5 9 9 4 7  — 5  0 . 0 0 0 4 2  0 6 . 8 87 !  - 6  6 . 9 7 1 4 2  — 1
1.0 4 .19 142  —1 6 . 0 6 2 4 2  — 5  0 . 0 0 0 4 2  0 5 . 2 0 1 4 7  — 6  4 . 1 9 2 4 2  — 1
2 . 0  2 . 3 9 1 4 2  —1 4 . 8 2 6 !  — 5  0.00047 0 3.86242 — 6 2 .39 142 — 1
3.0 1.1896 —1 3.81142 — 5 0 . 0 0 0 4 2  0 2 . 8 0 1 6  — 6  1 . 1 9 0 4 2  — 1
4.0 6.09347 —2 3.004 42 — 5  0 .000!  0 2 . 0 2 3 4 2  — 6  6 . 0 9 8 E  — 2
5.0 2.84947 — 2 2.35442 — 5 0 . 0 0 0 4 2  0 1.451! ‘6 2 .8SIE —2
6 .0  1 . 5 3 7 0 3  — 2  1 . 8 3 1 4 2  — 5 0 . 0 0 0 4 7  0 1 . 0 3 1 4 2  — 6  1 . 5 3 9 4 7  — 2
7.0 8.186! — 3  1 . 4 0 9 4 7  — 5 0.000! 0 7 .232! — 7 8.20142 —3
8.0 3.991,1 — 3  1 . 0 8 1 4 2  — 5 0.000E 0 4.96942 — 7  4 .0 0 2 !  — 3
9.0 1.9651 — 3  8 . 2 3 6 4 2  — 4 0.000! 0 3.43747 — 7  1.97)47 —3

1 0 . 0  8 . 7 7 8 4 7  —4 6.2 1742 —6 0.000! 0 2.31442 — 7  8 .84347 —4
11.0 2 . 5 3 1 4 2  — 4  4 . 6 5 9 4 2  — 6  0 . 0 0 0 4 7  0 1 .5 6 7 !  — 7  2.580! — 4
12.0 5.60347 — S 3 .44942 —6 0.00042 0 1.02942 — 7 5 .95842 — 5
13.0 1.36547 — 5  2.528! —6 0.000! 0 6.782! —8 1 .62447 — 5
14.0 6.79442 —6 1.84 742 —6 0.00042 0 4.95847 — 8  9 . 6 9 142 — 6
15 . 0  4 . 5 6 8 4 2  — 6  1 . 3 3 4 4 2  — 6  0 . 0 0 0E  0 3 .58 0 !  — 8  5 . 9 3 8 4 2  — 6
1 6 . 0  3 . 4 1 3 E  — 6  9 . 7 2 3 4 2  — 7  0 . 0 0 0 4 2  0 2 . 6 1 0 4 2  — 8  4 . 4 1 2 4 7  — 6
2 7 .0  2 . 6 3 4 4 2  — 6  1.122!  — 7  0 . 0 0 0 4 7  0 1 .9 12 E  — 8  3.3 65 42 — 6
18.0 2.06547 —6 5.203! — 7 0.00042 0 1 .39747 —8 2.59947 — 4 ,

19.0 1 .8 0 6 4 2  —6 3 . 8 1 3 4 7  — 7  0 , 0 0 0 4 2  0 1 . 0 4 2 4 2  — 8  2 . 1 9 8 4 2  — 6
20.0 1.478! —6 2 .795 47 —7 0,00042 0 7 .176! —9 1. 76S E — b
21.0 1 . 4 9 2 4 7  — 6  2 . 0 5 4 !  — 7  0 . 0 0 0 4 7  0 5 . 8 1 6 4 2  —9 1. ’33 42 —6
22.0 1 .32 742 —4 1.508! —7 0.000! 0 4 . 3 4 6 4 2  — 9  1 . 4 8 2 4 2  — 6
23.0 1.27542 —6 1.11 7E — 1 0 , 0 0 0 4 7  0 3 . 3 3 3 4 7  — 9  1 . 39CE — o
24.0 1.25847 —6 8.18947 —8 0.000E 0 2.48742 —9 1 .34242 —6
25.0 1.252E —6 6.06042 —8 0,00042 0 1 .8 ’ 3 4 2  — 9  1 . 3 1 4 4 2  — 6
30.0 4.1154 7 — ’  1.37342 —8 0.000E 0 5 .02842—10 4 .2 SV E ~~~’7
3 5 . 0  7 .96.. . — 8  3 . 3 3 0 E  —9 0.000E 0 1 .46042—10 8.31242 —8
4 0 . 0  2 . 0 5 8 4 2 — 8  8 . 6 0 0 4 2 — 1 0  0 . 0 0 0 E  0 4 . 6 2 S 4 2 — 1 1  2 . 1 4 9 4 2 — 8
4 5 . 0  6 . 0 4 8 4 7 — 9  2 . 3 7 5 4 2 — 1 0  0 . 0 0 0 4 2  0 1 . 5 3 1 4 7 — 1 1  6 . 3 0 1 4 7 — 9
50 . 0 1 . 2 7 1 4 2 — 9  6 . 8 9 3 4 2 — 1 1  0 . 0 0 0 !  0 4 . 8 4 9 4 2 — 1 2  1 . 3 4 5 4 2 — 9

DATE 0 3 / 0 4 /’ ’
LASER LINE 2016.8821 4 3 12
MODEL: MIOLA’FITU DE SUMMER
NALI’A 3.000. ETA. 1. ’70

ALT. H20 0 Co2 0 03 0 CO 0 TOTAL
0 . 0  4 . 5 1 4 4 2  2 4 . 0 9 7 4 2  — 5  0 . 0 0 0 4 7  0 1. 708 1  — 5 4.514! 2
1.0 2.79042 2 3.23542 — S 0 . 0 0 0 4 2  0 1.3 3342 —S 2. ’9042 2
2 . 0  1 .6 0 7 4 2  2 2 . 54 ’ E  — 5  0 . 0 0 0 4 7  0 1 .030 !  — 5  1 . 6 0 7 4 7  2
3 . 0  7 .960 E  1 1 . 9 8 9 4 2  — 5 0 . 0 0 0 4 2  0 7 .8 2 3 4 7  —~~ 7 .960 42 1
4.0 4.01142 1 1.554! — 5  0 . 0 0 0 4 7  0 5 . 9 1 8 4 2  — 6  4 . 3 1 14 2  1
5.0 1.82547 1 1.210! — 5 0.00 042 0 4.44142 — 4 ,  1.82542 1
6.0 9.52047 0 9.378! —6 0.00042 0 3.30047 — o  9.52042 0

4 . 8 7 3 4 7  0 7 . 2 0 7 4 2  — 6  0 . 0 0 0 4 7  0 2 . 4 2 1 4 1  — 6  4 . 8 7 3 4 2  0
8 . 0  2 .281!  0 5 . 5 3 4 4 2  — 6  0 . 0 0 0 4 2  0 1. ’S O E  — 0 2 . 2 8 1 4 7  0
9 .0 1 . 0 8 24 2  0 4 . 2 2 9 4 2  — 6  0 . 0 0 0 4 7  0 1 . 2 6 4 4 7  — 6  1 . 0 8 2 4 7  0

10.0 4.67847 — 1 3 . 2 1 4 4 2  — 6  0 . 0 0 0 4 2  0 4 . 9 3 4 !  — ‘ 4.6’847 — 1
11.0 1 .31247  —1 2 . 4 2’ !  — 6  0 . 0 0 0 4 7  0 6 . 0 0 7 4 7  — , 1.312 ! —1
12 .0  2 . 6 7 6 4 2  — 2  1 . 8 18 4 2  — 6  0 . 0 0 0 4 2  0 4 . 4 38! — ‘  . 7 . 4. 0 4  — 2
13 .0  6 . 2 6 2 4 7  — 3  1 .3 4 9 E  — 6  0 .0 0 0!  0 . 7 , 9 7 3 1 ’  — , 6.20 3 — 3
14 . 0  2 . 9 9 5 4 2  — 3  9 . 8 5 5 4 7  — 7  0 . 0 0 0 4 7  0 2 . 1 ’ 4 4 2  — ‘ . 1 4 ’ )  — 3
15.0 1 . 9 4 5 4 7  — 3  7 .11547  — 7  0 . 0 0 0 4 2  0 1.5’OF ’ — , 1. ’

~4~~i — 3
16 .0 1 . 4 0 4 4 7  .3 S . 1 8 ’ 4 7  — , 0.00011. 0 1.1451 — , 1.4051. — 3
17 .0 1.05S42 —3 3.80047 —‘ 0.00047 0 8.38S 1 — ‘ 4  1 . 0 ’~~ l. — 3
18.0 8.06742 — 4  2.’’642 — ‘  0.00042 0 6 .12’ I .  — 4  0. . ’13 -~~
1 9 . 0  6 .8 9 8 !  — 4  2.03042 — 7 0.000! 0 4.0414: — 8 6. 9024 —4
2 0 . 0  5 . 5 2 5 4 7  — 4 1 . 4 8 5 4 2  — , 0.000! 0 3 .36~~!
21 .0  5 . 4 6 5 4 2  — 4  1 . 0 8 9 4 2  — ‘7 0.000!. 0 2 .S021 —44 ‘ . 4 6 6 1  — 4
2 2 . 0  4. 76 642 —4 7 . 9 8 0 4 7  — 8  0 .  0 0 0 E  0 1 . 85 ’ i l — 6 4 . ~ b ’I — 4
23.0 4.49 142 — 4 ‘4.88647 —8 0.00042 0 1 . 4 764 — 6 4. 4” 2) — 4
24.0 4.34642 — 4 4.30947 — 8 0.00047 0 1.043 ! - 0  4 . 4 4 ’ k  — 4
2 5 . 0  4 . 2 4 4 4 7  — 4  3 . 1 8 3 !  — 9  0 . 0 0 0 4 7  0 ‘.440 ’’ -9 4 ,441 . — 4
30.0 1 .26 647 — 4  ‘.10’! —9 0.00041 0 1.9 ”~~: M 3 . . 4’~~). — 4
3 5 . 0  2 .2 1 7 6  — 5  1. 7 0847 — 03 0.007! 0 S. 2 ’ l I  —1 (3 2. 21 ’ 4l — ,

40.0 5.16141 —6 4 .40 1 4 1 — 1 0  0.00042 0 1 . 2 .3 -10 ‘ . 14 ’ ’), — 0

4 5 . 0  1. 3 4 7 ~ —~ 1 . 2 2 5 4 — 3 0  0 . 0 0 0!  0 4 . 6 1 0 4  — 1 1  1 . ‘.. oI — ,

30 . 0  2.5’” .!. — , 3 . S ’ 4 f l r — l l  0 . 0 0 0 ; 0 1. ‘~~~“ - I I  . 5’”) — ,

Figure 22. Calcul ated CO laser absorption coefficients for the
mid -latitude sumer model -
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DATE 0 3 / 0 4 / 7 7
LASER LINE 2020.9974 4 3
MO D E L : M I O L A T I T U DE SUMMER
NAL FA 3.000. 42TA= 1. 770

ALT. 41 20 0 C02 0 03 0 CO 0 TOTAL
0 . 0  1 . 06 0 E  0 1 . 9 2 4 7  - 4  0 . 0 0 0 4 2  0 4 . 6 8 0 !  — 5  1 . 0 6 0 4 2  0
1.0 6 . 0 9 7!  — 1  1. 4 731 — 4  0 .  0 0 0 E  0 3 . 7 0 4 !  — ‘1 9 . 0 9 8 4 2  — 1
2.0 3.31242 — 1 3 . 111 42 — 4  0 . 0 0 0 E  0 2 . 9 0 3 !  — ‘ 3.313 ! — 1
3 . 0  1 . 5 6 2 4 2  — 1  9 .  ‘6 347 — 5  0 . 0 0 0 4 2  0 ~~.2 3 2 0 .  — 5  1 .56 3 !  — 1
4.0 7.583! —2 7.86147 — 5 0 . 0 0 0 E  0 1. 7 18! — 5  7 .592! —~~

5.0 3 .  353! —2 6.302 42 — 5 3 . 0 0 0 4 7  0 1.30742 — 5 3.36 147 —2
6 . 0  1.7 1 2 !  — 2  “ . 0 2 142 —S 0 .000E 0 9.83942 —6 1.71 842 —2
7 .0 8 . 6 3 0 4 2  — 3  3 . 9 6 4 4 7  — 5  O b O E  0 7 .3 0 9 4 2  — 6  8 . 6 7 6 4 2  — 3
8 .0 3 . 9 9 1 4 7  — 3  3 . 1 3 9 4 7  — 5  0 . 0 0 0 E  0 5 . 35 8 !  — 6  4 . 0 2 7 1  — 3
9 . 0  1 . 8 7 2 4 2  — 3  2 . 4 6 1 4 2  — 5  0 . 0 0 0 4 2  0 3 . 916 !  — 6  1 .901!  — 3

10.0 8 . 0 0 2 4 2  —4 1.92647 —S 0.00047 0 2.805! —o . 8 .22242 —4
11.0 2.22242 — 4  1.49242 — 5 0.000E 0 2.00447 —6 2 . 3 0 3 .0. — 4
1 2 . 0  4 . 7 5 9 4 2  —S 1 .15042 — 5 0.00047 0 1.39742 —6 6.04947 — 5
13.0 1 . 13 0 4 2 — 5  8 . 7 S O E — 6  0 . 0 0 0 4 7  0 9 . 6 8 7 4 2 — 7  2 . 1 0 2 4 7 — S
14.0 5 . 4 7 6 4 2  —6 6.394E —6 0.00047 0 7 .08442 —7 1.2’:8! — 5
1 3 . 0  3 . 6 6 8 4 2  — 6  4.61642 —6 0.000! 0 5.11842 —7 8.79642
1 6 . 0  2 . 725 !  —~. 3. 365! — b  0.00047 0 3. 733! —7 4 .464! —6
17.0 2.113! —6 2.46542 —6 0.00047 0 2.735! —7 4 .852E —6
18.0 1.67042 —6 1.802 42 —6 0.000! 0 1.998! —7 3 .67 2 42 — b
19 . 0  1 . 4 7 9 4 2  — 6  1 .7 12 !  — 6  0 . 0 0 0!  0 . 4 7 9 4 2  — 7  2 . 9 3 9 4 2  — 6
2 0 . 0  1 . 2 2 8 4 2  — 6  9 . 7 ’ €~~E — 7  0 . 0 0 0 4 2  0 1 . 0 9 4 4 2  — 7  .2 ~~ ’,: — 6
21.0 1. 2 5 8 4 7  — 6  6 . 9 8 3 4 2  — 7  0 . 0 0 0 4 2  0 8 . 1 1 9 4 2  — 8  2 . 0 3 8 !  — 0 .
22.0 1.138E —6 ‘5.09742 —7 0.00047 0 6.01847 —8 1. 7090 — ‘

2 3 . 0  1. 11342 — 6  3 . ’ 7 2 9 E  — 7 0 . 0 0 0!  0 4 .5)8 !  — 8  1 .531 !  — 6
24.0 1.117E — 6 2 .718 42 —7 0.00042 0 3.358! —8 1 .423! —b
2 5 . 0  1.13142 — 6  2 . 0 0 0 4 7  — 7  0 . 0 0 0 4 2  0 2 . 5 0 8 4 7  — 8  1 . 3 5 6 4 7  — 6
30.0 4.079! —7 4.286E —8 0.000! 0 6.1.84! —9 4.5691 — ,

35.0 8.60842 —8 9.839 47 — 9 0 . 0 0 0 4 7  0 1 . 6 3 2 4 2  — 9  ‘4 .75 5 !  — S
40.0 2.41442 —8 2 .39947 —9 0.00047 0 4 .0.06 47— 00 2. # ’ 4~~ — ‘4
45.0 7.61142 —9 6.32547— 10 0.000! 0 1 .36842— 10 8.39!! —~~
50.0 1.68642 — 9 1.797E—1 0 0.000! 0 4 .IOSF.— ’.l 1.907 42 —9

DATE 0 4/04/ ’ )
L A S E R  LINE 2 0 2 5 . 0 7 9 3  4 3 10
MO DEL : MODLATII’UDE SUMMER
NAL FA” 3 .000, ErA— 1. 7 7 0

A L T .  41 20 0 42 02 0 03 0 CO 0 To’rAL
0 . 0  6 . 1 0 2 4 2  — 1  9 . 7 1 1 4 7  — 4  0 . 0 0 0 4 2  0 4~~ 11’ , 3 4 ~ —4 6 .11 7E — 1

1.0 3.S1342 — 1 7.42747 —4 0 . 0 0 0 4 1  0 4 . 3 1 8 4 2  — 4  3 . 5 25 !  — 1
2 . 0  1 . 9 1 3 4 2  — 1  5 . 5 15 4 2  — 4  0.00042 0 3.77642 —4 1. “ 2 2 4 2  —1
3 . 0  9 . 0 6 1 4 2  — 2  3 . 9 5 5 4 2  — 4 0 . 0 0 0!  0 3 . 2 3 0 E  — 4  9 . 1 3 3 4 1  — 2
4 . 0  4 . 4 3 0 E  — 2  2 . 8 1 2 4 2  — 4  0 . 0 0 0 4 2  0 2 . 7 2 2 4 2  — 4  4 . 4 d ’ ~1: — 2
5 . 0  1 .977!  — 2  1 .9 7 9 E  —4 0.00042 0 2.25442 —4 2. 19! —2
6 . 0  1 . 0 2 1 E  —2 1.378 ! —4 0.00047 0 j. 93242 —4 1.05347
7 . 0  5. 2 2 1 E  — 3  9 . 4 8 4 4 2  — 5  0.000! 0 1.45842 —4 ‘4 .461! —3
8 . 0  2 . 4 6 4 4 2  — 3  6.386! — 5 0 . 0 0 0 4 7  0 1 . 3  3S4,: — 4  2 . 0 . 4 1 0  — 3
9 .0  1.18142 —3 4 ,37 5 47 —5 0 . 0 0 0 4 2  0 8 . 7 4 2 4 7  — S  1. 3 12 1 :  — 3

10.0 S . 19 9 E  — 4  2 . 9 4 1 4 2  — 5  0 . 0 0 0 4 2  0 6.56341 — ‘. 6 .3 4 91 , —4
11.0 1 . 48 7 !  — 4  2 . 0 1 7 E  — 5  0 . 0 0 0 4 7  0 4 , 1 3 7 7 4 7  —5 2 ,1 74’! —4
12 . 0  3. 31 5 42  — S  1. 3 6 8 4 2  —5 0.00042 0 3.52 oO: — ‘. 8 .2 934: — 5
1 3 . 0  1 4 . 1 9 6 4 7  — 6  9 . 4 5 8 4 2  — 6  0 . 0 0 0 4 2  0 2 . 5 2 2 1  — 5  4 . 2 8 7 !  — S
1 4.0 4.03542 —6 6.917! —6 Q.000E 0 1.880E — 5 2. ’4~~5E — S
15.0 2 .701! —b 4. 99842 —6 0.00042 0 1 . 3 7 4 4 7  — ‘4 2.144 42 — 5

1 6.0 2 .01442 —6 3.64642 — 6 0.00042 0 1.011! — 5 1 . 5’?! —S

17.0 1.S63E — 6 2 .67242 —6 0.000! 0 7.45247 —6 1.10 9 1 ’ — 5
18 .0 1.23 6! —6 1.953E —6 0.000! 0 S.471! — 4 ’  44 .66042 ~ o
19.0 0.088 41 —6 1.44542 —6 0.00047 0 4.053! —6 6 .58642 — b
20.0 9.9’342 —7 1. 26942 —6 0.00042 0 3 .001 41 —6 4.968E — b
21.0 9. 14147 —7 7. 9 3 6 4 7  — 7  0. 000!  0 2 . 2 2 6 4 2  — 6  3. ” l I E  — b
2 2 . 0  8.214 42 — 7  5. 889! — 7  0 . 0 0 0 E  0 1 . 6 4 9!  — b  3 . 0 5 9 4 7  — 4 ’
23.0 7.936! — ‘ 4.4S842 —7 0 . 0 0 0 4 7  0 1.239F —6 2.479! —t
24.0 7 . 9 1 9 4 2  — 7  3 . 3 0 8 4 2  — 7  0 . 0 0 0!  0 9 . 1 6 0 4 1  —7 2 : 3 9 )  — 4 ’
25.0 7 .970E —7 2 . 4 7 8 !  — 7  0 . 0 0 0 4 7  0 6 . 8 3 0 4 7  — 7  1 .72842 — b
30.0 2.721! — 7  6 . 4 8 3 4 2  — 8  0 . 0 0 0 4 2  0 1 . 6 5 4 4 7  — 7  5 .02347 — 7
3 5 .0  5 . 4 6 5 4 2  — 8  1 . 9 1 1 4 2  — 8  0 . 0 0 0 4 2  0 4 . 2 8 2 !  — 8  1 . 16 6 !  — 7
40.0 1.464E — 8 6.40042 —9 0 .00047 0 1.182! — 8 3.286E — ‘ 4

4 5 . 0 4 . 4 7 1 4 2 — 9  2 . 2 7 , 4 2 — 9  0 . 0 0 0 4  0 3 . 4 4 6 4 7  — 9  1 . 0 1 9 4 2 — 8
5 0 . 0  9 . 1 7 6 4 2 — 10 7 . 4 8 2 4 2 — 1 0  0 . 0 0 0 4 2  0 1 . 0 2 4 4 2 — 9  2 . ’ ’ , ) ) !  —9

Figure 23. Calculated CO laser absorption coefficients for tho
m id-latitude sumer model
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‘ srI. 0 3 / 0 4 / 7 7
. 4 5 . 4 2 1 4  LIN!  2 0 2 9 .1 2 7 7  4 3 4

M t  L : Ml :);’!) 7 5)34’ S~
N A )  ‘ 4 4 5 ’  4 . 0 0 0 , ETA ’ 3 , 7 7 ü

A L T .  : 2 : :  c02 0 .)  4 0 .7)7 0 t O T A L
0 .0 2 . 0 0 ) .  — 1  3, (’:8(’. —~~ 7 . 4 1 4 )  — 9  2 . 0 8 2 4 7 — 4  2 . 5 2 2 4 7  — 1
1,0 3.4~~O 3 ’ — )  ‘. .70), —1 2, 44 74 3 1  —9 1 . 7041 4 1.471! — 1
.7.0 44.3 ) ’,!! — .‘ 1 . o .’oo : — 4 .‘ , 3’) 7 7’: — ‘ 4 7 . 4 6 ( 0 — 1  6 ,049)’ — 2

4 , 4 4 4 4 ) ) ) .  — .‘ , , ‘ .7 .~ 4 ’ — 1  2 . 0 0 7 0  — ‘4 3 . 7 0 ( 0  — 7  7 . 9530 : —2
1 . 4 3 . ‘4 / ~ l — .‘ 7 . ‘ 4 ” : ’  — 4  L .‘~7 7 o: — ‘7 :4 . 1 7 : 1  — ‘ , 1 . 96711 —2

8 . / i l  — :  , , 2/)’ — 7  . 4 9 4 0 :  9 4, . 4 4 4 01’ — “ ‘1.216! 3
6.0 4, ’, ’ .) — )  4 1 ’ ”!. —4 i . 1 ” 4 ’ E  — 9  5 .294 ! — 3  4 . 9 64 4 7  — 3
7 . 0  2. 4:70 — (  2.494, 1 — 7  ‘4 . 8 , 6 4 2 — 1 0  4 . 0 3 9 1 .  — 5 .2.67947 —3
8.0 (.7 501’: — 7 7 . 9 4 0  —4 7 .9731—10 3.047! —5 1. 177 47 —)
‘4 .0 5. . ’ 0 7 0 — 4  ( . 5 3 6 4 7 — 4 6.704 42—10 2 .2 1 4 3 4 7 —S 7.371 47 —4

10.0 2.51 747 —4 1.20 147 —4 ‘5.26147—10 1 .68347 —S 3 .88742 — 4
1 1 . 0  7.32SF — S 9 .322 4 7 — S  4 .853E—1 0 1.2331 —5 1.78842 —4
1 2 . 0 1 . 6 6 7 !  — 5 7 . 2 n 9 0, —S 3 .853 47— 10 8 . 8 4 8 4 7  — b  9.70.0! 5
13.0 4.17747 —6 5 .51347 —S 3.526 42— 10 6.30041 — 6 6.S60E 5
14.0 2.05 642 — 6 1 .05647 — 5 J.6 1 6E— 10 4.61542 — 4 4.72347 —S
1 5 . 0  1 . 3 78 !  — 6  2 . 9 4 4 4 1  — 5  3 . 2 2 7 4 7 — 1 0  3 . 3 4 1 4 2  — b  3.416! 5
16.0 1 .02842 —6 2.15442 —S 3.044 47—10 2.43947 —6 2.501! —5
17 .0 7.97242 —7 1.583 42 — 5 2 .984E—1 O 1. 78942 —6 1.842 4 7 — 5
1 8.0 6.30742 —7 1 .15 942 — 5 2 .991E— 10 1 .30842 — b  1.353 47 — 5
19 .0  5 .5 3 4 !  — 7  8 . 4 5 6 1 1  — 6  3 . 0 1 0 4 2 — 1 0  9 . 4 4 1 4 7  — 7  9 . 9 7 4 4 1  — 6
20.0 4.55142 — 7  6.16947 —6 2.81342—10 7 .10942 —7 7.33642 —6
2 1.0 4 . 6 2 3 4 7 — 7  4 . 5 1 14 1 — 6  2 . 6 2 3 4 2 — 1 0  5 . 2 5 4 E — 7  5 . 4 9 9 E — b
2 2 . 0  4 . 1 . 4 3 4 1 — 7  3 . 2 9 6 4 2 — 6  2 . 3 0 6 4 2 — 1 0  3 . 8 7 9 4 7 — 7  4 . 0 9 8 4 2 — 6
2 3 . 0  3 . 9 8 0 4 1 — 7  2 . 4 1 5 4 2 — 6  1 . 9 6 9 4 2 — 1 0  2 . 9 0 3 4 2 — 7  3 . 1 0 3 4 2 — 6
2 4 . 0  3 . 9 6 141 — 7  1 . 7 6 2 4 2 — 6  1 . 6 2 3 4 7 — 1 0  2 . 1 4 0 4 2 — 7  2 . 3 7 3 E — 6
2 5 . 0  3. 03 7 547 — 7  1 . 2 9 8 4 2  — 6  1 . 3 4 4 E — 1 0  1 . 5 9 2 4 2  — 7 1.1455! —6
30.0 1.321!  — 7  2 . 8 1 8 4 2  —7 7.973E—11 3 .78642 —S 4.51847 — 7
35 .0 2.57947 — 3 6.62442 —8 2.182 47— 11 9 . 6 2 8 4 2 — 9  1 . 0 1 7 4 2 — 7
40.0 6.69247 —9 1.682 !  —8 b .00942 12 2.611! —9 2 .6 1) !  — 0
4 5 . 0 1 . 9 9 0 4 2 — 9  4.654342 —9 1.17542—12 7.496E—1 O 7 .39942 —9
5 3 . 0  4 . 2 3 8 4 7 — 1 0  1 . 3 6 2 4 2 — 9  2 . 2 4 7 4 2 — 1 3  2 . 2 1 3 4 7 — 1 0  2 . 0 1 3 4 7 — 9

DATE 03/04/77
L A S E R  LINE 2 0 3 3 . 1 4 2 4  4 3 $
MOO!! : MIDLAT ITUOC SUMMER
)4AL FA= 3.000 . E TA~ 1 .7 70

A L T .  820 0 CO2 0 03  0 CO 0 T O T A L
0.0 2.341! —1 6.237! —4 2.24,2! — 8 7.19847 —S 2.348! —1
1.0 1 . 3 3 0 4 1  ‘-1 4.7SS 47 — 4 0. 913! —8 5.67641 —S 1 .335E — 1
2 . 0  7 .118! — 2  3 . 5 7 3 !  — 4  1 . 6 0 1 4 7  — 8  4 . 4 4 4 4 2  — 5  7 .158 !  — 2
3 . 0  3 . 2 9 9 4 2 — 2  2 . 6 2 8 4 2 — 4  1 . 3 S 2 E — 8  3 . 4 3 5 4 2 — S  3 . 3 2 9 4 2 — 2
4 . 0  1 . 5 7 6 4 2  — 2  1 .925 !  — 4  1 . 1 3 7 4 7  — 8  2 . 4 4 7 4 7  — 5  1 . 5 9 8 E  — 2
5 . 0  6 . 8 6 1 4 2  — 3  1.3 9 9 !  —4 9 .49047 —9 2.02447 —S 7 .021! —3
6 . 0 3 . 4 5 2 4 7  — 3  1 . 0 0 8 4 7  — 4  7 . 9 5 5 4 1  — 9  1 .518!  — 5  3 . 5 6 8 4 7  — 3
7 .0 1. 7 1 7 E  — 3  7 . 1 7 2 4 2  — ‘3 6 . 8 3 9 !  — 9  1 .155E — 5  1 . 8 0 0 E  — 3
8 . 0 7 .8 31! — 4  S . 0 16 !  — ‘7 S . 5 8 8 !  — 9  8 , 5 9 5 4 7  — 6  8 . 41 8 !  — 4
9 . 0  3 . 6 3 7 4 7  - 4  3 . S 2 8 4 2  — 5  4 . 74 142 — 9  b , 3 7 8 4 2  —6 4.054! —4

10.0 1.540! —4 2.42742 —S 3, 7h1 ~F’ —9 4.66641 — b  1.83042 —4
11.0 4.254! —S 1 . 6 8 2!  — 5  3 .0 0 ’ !  — 9  3 . 4 0 1 !  — b  0 .2 7 6 4 7  — 5
12.0 9.08 747 —6 1.139! —S 2.819! —9 2.43 642 — b  2 . 2 9 2 4 7  — 5
13.0 2 .161 42 —6 7.711741 —6 2 .b~~’4E — 9 1. 7 1 4! — h  1 .1, 661’

14 . 0  1 . 0 3 14 2  — 6  5 . 6 7 5 4 1  — 6  2 . 6 7 6 4 7  — 9  1 . 2 b ’ 4 3  — b  ‘.9760’ — 0 .

1S.0 6.90647 7 4.097! —6 2. 381347 — ‘7 ‘4 .l ’3b! — ‘ 5. 705! —6
1 6.0 5.143! —7 2 . 9 8 7 !  — 6  2 . 2 S 3 F .  — 9  7’ .7 ’ 7 ’ ’~ — , 4 .1, 7 31 ’ — ‘ ,

17.0 3.98747 — 7 2.188 41 — b  2 .20842 —9 4. 89 ,34 — 7 3.07)7! —7 ’
18.0 3.15142 — 7 1.59842 —6 2.214 41 — 9 3. 074 ! — ‘ 2 . 2 : 3 ’  — 4 ,

19 .0 2 . 78 942 — 7  1 . 1 8 5 4 2 — 6  2 . 2 2 3 4 1 — 9  2 . b 3 2 0 : — 7  1 , .7 3 0 7 . — b

20.0 2.3 1142 — 7  44, 79247 —7 2,07342 —9 1 . 938! —7  1 . 3 / 0 . 0  7’
21.0 2 .36842 —7 6.53942 —7 1. 93042 —9 1 . 4 ) 2 1 1  — 7  1 . O ’ h )
2 2 . 0  1. 9 7 4 !  — 7  4.860! —7 1.693! —9 1.057 ! — , ‘.908!. — ‘ 7

23.0 1.92042 —7 3.4.8841 —7 1.440! — 9 7 . 9 0 2 !  — ‘4 o .4 3 31: —

2 4.0 1.92042 —7 2.73 8! —7 1.1 542 —9 5.8240 —9 “ .2 . 2! — ‘

2 5 . 0  1.9 3 5 !  — 7  2 . 0 5 2 4 7  — 7  ‘4 .7 9 2 4 7 — 1 0  4 . 3 3 1 0 ’ — ‘4 4. ’) 1)~~ — 7
3 0 . 0  6 . 8 0 0 42  — 8  5 . 2 89 !  — 8  5. 7 1 1 4 7 — 1 0  1. ’ 2 9 !  — ‘ 4  1 . 1 1 7! — 7
3 5 . 0  1 . 4 0 3 4 2 — 8  1 . 4 8 4 4 2 — 8  1 . 5 3 4 . 4 1 — 1 0  2 . 6 2 4 0 : — ”  3 ,j~~’.F — 8

4 0 . 0  3 . 8 3 1 4 1 — 9  4 . S 4 7 4 7 — 9  4 . 1 5 2 1 1 — 1 1  7 . 1 9 4 3 4 — 1 . ’  4 .3 8 4 . — ‘

4 8 . 0  1. 1 8 8 4 7 — 9  1 . 4 6 3 4 2 — 9  ( 3 . 0 0 0 4 2 — 1 2  2 . 0 1 4 9 1 : — l U  ,7, h~~ l4E — ‘ 4

50.0 2.601 42—10 4. 5 7 1 4 1 — 1 0  0 .5 1 947— 12 o .21541—1( ~ . 0/’4 1’ —1’ )

Figure 23. Calculated CO laser absorption coefficients for the
mid-latitude sumer model .
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DATE 03/04/77
LASER LINE 10 37 . 12 )’  4 ‘

MO::471 ‘ MIDLA’ r IT I’ [’ f ’  ~~~~~~
NO L FA 3.003. F l’S - . 7

ALT . 4 1 2 ,  0 C 3 2  I) 03 0 1’O (3 7 , 7 1 0 ,
0.0 S.4~~o0 : ..1 3~~~3 — 3  ~~~~~~~~ —~~ 1 .. 46 34 — 3  ‘ , .5 7 ’ ) 1 .
1 .0 3. 10 7 4 7  — 1  0 0~ ’ 3 3, — 4 S.6.’ ‘S E. — 8  9 , 04 ‘ : hE — 1 4. 20534 —

2.0 1. 64642 — 1 9 , 1 4 934 — 3  4 , 7 , 4 3 ,  — 3  ‘ . 5 2 ” ’  — 4  7 , 7 ’ 5 7 o — 1
3.0 7. 7 2 ~~!—  7 .9383. — )  4 . 0 1 1 4 1 —8 5 .0.3 ’ — 9 , 0 7 , 3
4.0 3.640 4 7 — 2  7 .S5J F — 3  3. 39 ’.~ — 8 4 .3 2 ~~- — 4  4.4”?!
5 . 0  7 . 6 0 3 4 7  - 2  7 . 2 2 0 1 .  — I 2.84442 8 ‘ 9 4 ’  — 1  2 . 45 .4)3 — 2
6.0 8.0340: — J  4. 4 0 3 4 2  — 4  .‘ .3~~734 — 1 .1 4 ( 4 7  —4 . , ‘.0”7 — 2
7 . 0  3 . 9 7 . 4 2 — 3 b ’ 3 ( ’ 711 - 3  1 , 0 7 3 4 7 — 0 .  1. 5 : 4  ~ 4 3 . 0 o 3 3 1  - 2
8 . 0  1 . 7 9 3 4 7 — 3  6 . 1 1 5 4 7 — 3  1. 70” ’ ! —~~ 1.1 ,38 ’  — 4  9 .111! - 3
9. 0 8 . 2 3 3 4 1  — 4  5 . 8 ” ’ 4 4 1  — 3  j . 4 5 1 4 1  — ‘ 2 02 ’

~E 5 6. 7 8 3 34. - ‘ 7
10.0 3.426 1. —4 5 .60447 — 3  1.16~~fr. — 8 4. ” 0 ’ 7 3 4  — ‘ . “ . 9 9 ,343 — 3
11.0 9.29 047 —S S.2 8 ’3 47 — 3  1.0943 — 9  3.3480 . —5 ‘5 .4087, — 8
12.0 1 .933 11 —5 5.00547 — 3  “ .978 42 — 4  3 , 93,! ‘,.544E — 3
13.0 4.47447 —6 4 .31 8t, — 3  4 . 2 4 0 ) 3  — 3  : .22” ! —5 . 1 . 7 1 t 3 ’ — 3
14.0 2 .20242 — 6 4.211, 41 — 3  8 . 5 ) 1 4 7  — ‘  “ .0 1 4 3 4  — ‘ 4 .1, 3 — 3
15.0 1 . 2 1 3 4 7 — 6  3 . 7 8 5 4 7 — 3  7 .540.!’ — ‘  ‘. 5 2 1 4 .  — t  3 .  ‘7 ’ — ‘
16.0 8. 9 2:30. — ‘7 3 , 4 : 3 4  - j  ‘ .10 7t: — ‘ . 4 . 7 6 1 3 4  ~ 3 - 7 1 . ’ -

17.0 9,83347 —7 3 . 1 5 1 4 2 — 3  1 .03 .1 ! — ’  3 .191! — 0  7 7 ’ .5~ 3
18 . 0  5 . 3 3 € !  — 7  2 . 8 ’ 4 Y S .  — 3  0 ,34. — 9  2 . 5 0 3 ! — o  .‘ . 4 0 . ,’F — 3
19.0 4.64 434 7 4 . 6 3 4 4 . ~ 3 ‘ , 5,3 3 4 ,  — ‘. 3 , 93~~F — o  ,“ ‘_ ‘3 4 , 4 1  — ,
20.0 3, 85447 — ‘ 2 . 4 4 5 7 . — 3  — “  1 . 4 4 2 6  -0 .  2 .44’ ’
21.0 3.91 741 —7 2.~~132o — 3  ;.17’441 — ” , “ l i’ ,, — ,  ,, ‘ 6,.41 ,
22.0 3.51147 —7 2 .13 7 42 — 3  s . ,.~ 934’ — ‘~ ~~ , - .7.1 8r -
23.0 3 .41747 —7 1. 03 91 44 : — 3  4. oi): F _

~~ “ ‘4’4 ’ — ’  1. ”9. E - :
24.0 3.401E —7 1. 140;- ! —3 4. 7. 83 ~ 4 ’ 7’ lE  — 7  ~~~~~~ — 3
25.0 3. 415! —

~~ 1. / 43’! —3 3 .0761 — 9 3. 9( ’ 34 -~~ 1. 74 ! ’  - 3
30.0 1 .19934: — 3  1.10542 — 3  1. 7 7 2 4 7  —9 1 ,42 1! 7 1 .105! -

35.0 2.453 42 —d 6.15847 —4 2 . 7 3 4 0 — 1 0  3 .130 ! —8 6 .1’”! ‘- 4
40.0 8 .75147 —9 3.14347 —4 1.255F.— 1) 1 . C b o F’ — 9  1 . 3 4 3 ’ - —4
45.0 2.091 11 —9 1 .58647 —4 2 . 3 7 1 1 1 — 1 1  3 ,4j 74 — “  1. ’ 3 ’ 4 b E  ‘ 4
5 0 . 0  4 . 5 2 5 1 1 — 1 0  8 .  3 8 5 4 7  — 5  4 . 5 1 7 4 2 — 1 2  1 4 ’ ,) ’  — 9  ‘3 , 4 ‘(‘4 33 —

DAT E 03/O 4/~~7
LASER 1,18! 41 .4702 4 3 6
MODEl. : M11) LAT ITU DE ‘ 437MM ) . ) ”
N . S L . F 4 5 - 3 . 0 0 0  • ITS’ 1 .770

ALT . 4720 0 4202 0 03 0 CO 0 7,2
,
75:

0.0 1.772 11 1 5. 1 2 5 1 3  —3 1.736! —7 8 . 0 3 ” ” . — ‘ 4  1. ”~~3 I3 1

1.0 1. 01441 1 4 .645E —3 1.47” ! —7 6.65433 —S 1 .01534 ’ ’.

2.0 5.47647 0 3 .60742 —3  1 .2431 —7 5 .065347 —S 5 . 4 8 0 !  0
3.0 2 .56147 0 2. 75841 — 3  1. 7(54411 —7 3. 714547 — 5 2.5641 0

4.0 1.233 ! 0 2. 1 0 0 4 1 .  — 3  14 .44’931 — 8  2. 81841 —5 1 .23 5 4 2  0

5 . 0  ‘5. 3~~ ’77 —1 1.587! —3 7 ,55311 —1 4  2 . 0 1 33 !  — 5 5.415! — 3
6.0 2.72847 —1 5.188! —3 6.3821 , — 8 1. 524,! — S 2. 740! —

7 .0 3 .3 5 9 4 1  —1 8 , 7 4 1 0  —4 5.55 341 —8 1,105 ! —S 1.460! —3
8 . 0  6. 1 9 2 4 2 — 2  6 . 4 2 6 4 2 — 4  4 . 5 9 2 4 1  — H  7 .88413 —6 6.25747 — 2
9 . 0  2 . 8 6 4 1 — 2  4 . 6 9 2! — 4  3 , 9 3 1 0 :  — 8  5 . 6 3 9 3 4 :  — 6  2 . 9 1 1347 — 2

10.0 1.201 41 —2 3 .365! — 4 3 .1731 ’ : — ‘4 3 , 5 5 3 1 — b  1 .23534 : —2

11 .0 3.2 771: —3 2.412 41 —4 2 , 9 9 4 , 4 2 — 8  2 . 7 7 ” ’ 4  — ,  3. 52 134 ’ — 3

12.0 6.86042 —4 1.6941 — 4 7,40447 —8 1. 9111 — 0 .  0 . 5 7 4 1 — 8
13.0 1.098 4 7 — 4  1.1,88! —4 2.3’ 31 — ‘4 1 . 3 1 5 1 1  — 6  2 . 2 l 0  — 4
14.0 5.20842 —S 04. 694 41 — ’, 2 . 0 . 3 —8 8 .o1433 — 7  1.4001 —4

15.0 3. 367! — 5 b , 2 5 h 9  — ‘3 2.1 0811 — 30 ‘ .9) 70: —~~ 9 .72”! —S

16.0 2.423! — ‘5 4.588! —5 3 , 3 9 3 3  — 8 5.0h 3E —7  ‘ .00. 434 — S

17.0 3 .81 7 41 — ‘3 (~~37, ’,33 — ‘ 7.94’7 ! —8 3.70 91’ — 7  ‘ 5 , 2 2 3 !. — ,
0 44 .0 1.38 811 —5 2 .46047 — 5 1 . 9 4 3  — 8  2 . 7 101: — 7  0 . 9 7 ’ !  — 6

1~~.0  1 . 1 9 2 4 2  — 5  1. 8 1141. — 5  1. 9 ,7 1 1  — 0 4  2 . ” r ” 3 4  - 7  3 . 0 3 1 3  —s

.70.0 “ .S 8 9 7 ”  — 0  1 .3 .1 3 41 — 5 1. 82 .30’ — “  1 . 4 87 ’3 ’ — 7  2 . 3 3 9 3 - — ‘

41.0 “ .53211 — b  ~ , 9 4:43 — 7 ’  1, 6 ” 3 I :  — ‘7 3 . 0 0 4 3  — ‘ 7  1. 9 4 . 1 .34’
2 2. 0 8,35 5 4 1 — 1, ‘ . 3 62 ! — ’ .  3 , 4 4 4 ) ’ — , )  5 , 3 4 4 9 3 4 — 8  3 . 5 4 ( 1 3 — 5
2 4.0 7.952! — h  5 . 5 3 6 4 2  — b  1 . 2 , 1 4 ’ —8 “ . l ’ 4 l l — ‘ 4  ,. 3 ’ . t 3  —c

14 .0 7.1 3 . 1 ’ — 4 ,  (.0’” .’! — h  1 ’ 2 ’ )  — 44  4. ”8” I — N  1 . 1 N ~~1 — “

25 .0 7.5”” F — 4 ’  3 . 0 . 2 !  9 , 4 4 , 4 3 4  — 9  3 . 4 3 2 6  —8 1 . 7’” )

30.0 2 .3784 —6 1 .47042 —7 1 . 9 2 3 )  “ “  ‘1 . o 4 4 4 1 — ”  3 . 1 3 ’ ~ F — 4 .

35 .0 4. 37641 — ‘ 1 . 7 .  — 7  3 . 270 01 — ‘4 .7 . 3’”! — 9  6 .  8 8 2 1  — 7

40.0 1 .07541 — ” 5 . 831: — H  . l’, 3 3 4 ’ — 1 0  o . ’3 ’ , 4 1 — 3 0  1 . 4 - 1 4  — ‘

4” .O 2.97847 — 8 1 , 6 7 2 3 4 ’  — 9 h . 3 3 ” E — 1 1  2 . 1 ” 4 — 7 ’~ 4 , 4 . 7 4 4  — 0  3

5 0 . 3 )  5. 7~~’F: — 4  5.01 .41 —9 1 . 1 4 3 4 1 — 1 1  •. , 4 , 4 0 4 ’ — 3 3  7 . 7 4 0 3 4  — 4 4

Figure 24. Calculated CO laser absorption coe fficients for the
mid -latitude sunuier model -
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DATE 03/04/71
LASER 0.14742 204 4.9830 4 3 5
MODEL: MIDLATITUDE SUMMER
N8LFA— 3.000 , ETA~ 1.770

ALT . 4720 0 CO2 0 03 0 CO 0 TOTAL
0.0 8.47742 — 1 6.478647 — 3  6.76447 —7 4 . 2 5 3 4 2  — 5  8 . 5 4 6 4 7  — 1
1.0 4.94942 —1 5 .43242 — 3  5.73141 — , 3.31447 — 5 5.003! —1
2.0 2.74247 — 1  4 . 2 5 2 4 7  — 3  4 . 8 2 4 !  — 7 2.S65E —S 2. 785! —1
3.0 1.32547 —1 3.28442 —3 4.0 941. —7 1. 957E — 5 1.3 5942 —1
4.0 6.609! —2 2. 526 42 — 3  3.46247 —7 1.48942 — 5 6. 86447 —2
5 . 0  3 . 0 0 6 4 7  — 2  1 . 9 3 0 E  — 3  2 . 9 0 7 4 1  — 7  1 . 1 2 6 4 2  — 5  3 . 2 0 0 4 7  — 2
6 . 0  1 . 58 1 E  — 2  1 . 4 6 1 4 2  — 3  7 .45242 —7 8.452E — 6 1.728 47 —2
7.0 8.229! — 3  1.094! —3 2.12342 —7 6.271! —b 9. 32947 — 3

8.0 3.958! —3 8.09847 —4 1.75042 —7 4.62142 — b 4.71347 — ‘

9.0 1.92542 —3 6.98447 — 4  1 . 49 7 !  — 7  3 . 3 9 9 E  — 6  2 . 5 2 7 4 1  — 3
10.0 8.60542 —4 4.35 142 —4 1.10142 —7 2.465 4 1 — 6  1.29847 — 3
13 .0 2 . 4 8 9 !  — 4  3.155! —4 1.1,30! —7 1.7 87! — b  S. 663E — 4
12.0 5.60942 — 5 2.2 4542 —4 9 . 2 1 2 4 2  —s 1.27442 6 2.819 42 — 4

7 13.0 1.39547 — 5 1.68942 —4 8.63642 — e  9.05747 — 7 1. 739 42 —4
7 1 4 . 0  6 . 8 6 9 4 2  — 6  1 . 1 6 5 E  —4 8.856! —8 6.617! —7 1.241E —4

15.0 4.60542 —6 8.434E —5 7.904E — 8 4.77747 —7 8.95041 — 5
16 .0  3 . 4 3 4 E  — 6  6 .16 1, 42 — 5  7 . 4 5 7 4 7  — 8  3 . 4 8 3 4 2  — 7  6 . 5 4 6 4 1  — 5
17.0 2.665 ! —6 4.522! — 5 7. 308E —8 2.551 42 —7 4.82142 — 5
18.0 2.10942 —6 3.30842 — 5 ‘7 .32647 — 8 1 .86442 — 7 3 . 5 4 5 E  — S
19.0 1.85542 — 6 2.441 42 —S 7.34142 —8 1.37347 —7 2 .64847 — S
20.0 1.52942 —6 1.80242 —5 6.83247 —8 1.011 42 —7 1. 0372! —S
21.0 1.55642 —6 1.33347 — 5 6.34642 —8 7 . 4 6 9 E  —8 1.502! —5
22.0 1.39742 —6 9.850 47 —6 5.55647 —8 S .512E — $  1 . 1 3 6 4 2  — 5
2 3 . 0  1 . 3 4 7 4 2 — 6  7 . 3 8 4 E  6 4.70747 — 8 4.12447 — 8 8.82013 —6
2 4 . 0  1 . 3 4 3 4 2  — 6  5 . 4 4 9 4 2  — 6  3 . 8 6 5 4 7  — 8  3 . 0 4 0 4 7  — $  3 4 . 8 6 2 1 3  — 6
2 5 . 0  1 . 35 0 4 2  — 6  4 .0 5 8 E  — 6  3 . 18 7 E  — 8  2 . 2 6 2 4 7  — 8  5 . 4 6 2 4 1  — 6
30.0 4.54642 —7 9.764 47 —7 1.826! — 8 5.41247 — 9 1.45542 — 6
35.0 8.952E —8 2.52642 —7 4.831 42 — 9  1 . 3 9 8 4 7  — 9  3 . 4 8 4 4 2  — 7
40.0 2.33142 —8 7.02747 —8 1.28542 —9 3 . S 9 4 4 2 — 1 0  9.526 47 — 8
45.0 6.91942 —9 2.0 77E —8 2.44447—10 1.15447— 10 2.80547 —8
5 0 . 0  1 . 4 9 2 4 7 — 9  6.23647 —9 4.61 547—1 1. 3.466 41— 11 7.80842 — 9

DATE 03/04 /77
LASER 1,13447 2048.8616 4 3 4
MODEL: MIDLATITUDE SUMMER
OIALFA ’ 3.000, ETA’ 1. 7 7 0

ALT. 4720 0 co2 0 03 0 CO 0 TOTAL
0 . 0  2 . 5 8 0 4 7  —1 5 . 18 3 E  — 2  9 . 1 16 4 7  — 6  3 . 6 7 3 4 7  — S  3 . 0 9 9 4 7  — 1
1.0 1.46842 — 3 4.19642 —2 7.801 42 —6 2.87547 —S 1.888! —1
2.0 7.800 ! —2 3.372E —2 6.59447 —6 2.2341 — 5 1 .118 41 —1
3 .0  3 . 5 6 2 4 2  — 2  2 . 6 7 6 4 7  — 2  5 . 6 1 0 4 7  — 6  1. ” 1747 — 5  6 . 2 4 0 4 7  — 2
4 . 0  1 . 6 7 1 4 2  — 2  2 . 1 1 2 4 2  — 2  4 . 7 4 6E —6 1.3 1542 — 5 3.78547 —2
5.0 7.131! —3 1 .65342 —2 3.9 7947 —6 1.00247 — 5 2.368! —2
6.0 3.51747 —3 1.281E —2 3.347 42 — b  7.57441 —6 1.634 41 —2
7.0 1.71 747 —3 9.803E —3 2.88547 —6 5 .66647 —6 1.05347 —2
8.0 7.66742 —4 7 .44242 —3 2.360E — b 4.20742 — 1 8.21547 —3
9.0 3.502! —4 5.61 4E — 3  2 . 0 0 5 4 7  — 6  3 .0 10 !  — 6  5. 9 6 9 4 7  — 3

10.0 1.45642 — 4 4.1.7847 —3 1.59147 —6 2.28347 —b 4.32747 — 3
11.0 3.962! —5 3.09042 —3 1.483! —6 1.66841 —6 3.133 42 —3
12 . 0  8 . 3 3 1 4 2 — 6  2 . 2 4 8 4 2 — 3  1 . 1 9 2 4 7 — 6  1 . 2 0 1 4 2 — b  2 . 2 5 9 9 — 3
1 3 . 0  1 . 9 5 6 4 2 — 6  1 . 6 2 2 4 7 — )  1 . 0 0 3 4 7 — 6  8 . 6 0 8 4 7 — 7  1 . 6 2 6 4 7 — 3
1 4 . 0  9 . 6 3 0 4 2  — 7  1 . 1 9 1 4 2  — 3  1 .13247 —6 6.289! — 7 1.1940 —3
15.0 ‘4 6 . 3 9 4 4 7  — 7  8 . 6 4 0 4 7  —4 1 .01141 —6 4.54041 —7 8.16147 —4
16.0 1 .6 5 14 7  — 7  6 . 3 2 6 4 7  — 1  9.54042 —7 3.31042 — 7  6 .  34442 —4
17.0 3.59742 —7 4.652 4 7 — 4  9.35147 —7 2.42~~8’ — 7 4 .66847 —4
10 .0  2 . 8 3 6 4 7  — 7  3 . 4 1 2 4 7  — 4  9 . 3 7 6 4 7  — 7  1. 7 7 1 4 7  — 7  3.4 283 —4
19.0 2.50741 —7 7 .516 47 —4 9.41847 —7 1.30347 —7 2.029! —4
20.0 2.0 7747 — 7  1.85542 — 4  8. 79047 —7 9 .5 5 4 4 2  — $  1 . 8 6 7 1 3  —4
21.0 2.1 2641 — 7  1.370! —4 8.185! —7 7.06841 — 1  1 . 3 8 1 4 7  — 4
22.0 0.91747 —7 1.010! —4 7.184! —7 5.210! —8 1 . 0 2 0 3 ’ — 8
23.0 1.874 41 —7 7.534E — 5 6.113! —7 3. 88647 — 8 ‘.0.18 47 — 6
24.0 1.87 7! —7 5.54647 — 5 S .032E —7 2 .86147 — 1 4  5 . 6 1 8 4 1  —s
2 5 .0  1.89642 —7 4 . 1 1 9 4 7  — 5 4.1S9E —7 2.12 61. — 8  4.1~~.’F — 5
30.0 6.80 647 — 8  9 .6 03 11 — 6  2 . 4 3 1 1 ’ :  — 7  5 . 0 1 8 3  — q  9 . 9 1 9 3 4 :  — 6
3 5 . 0  1 . 4 1 6 4 1 — 8  2 . 3 9 2 4 7 — 6  6 . 5 5 9 4 2 —34 1 . 2 7 8 4 7 — 9  2 . 4 7 3 3 — 6
4 0 . 0  4 . 0 4 8 1 1  — ‘4 6 .344! —7 1.77942 —8 3 .S021’— l O  6.545421 — 7
45.0 1.2 9634 : —9 1 . 7 8 8 4 7 — 7  3.43841 — 9 1 .0 2 2 1 3 — 1 0  1. 936 42 — 7
5 0 . 0  2 . 8 3 3 0 : — b 5 . 2 3 4 4 2 1  — 8  6 . 6 3 7 4 2 — 1 0  3 . 0 4 ~~0. — 1 1  ‘3 . 3 3 0 3 ’  — 8

Figure 24. Calculated CO laser absorption coefficients for the
mid -latitude sumer model .
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DATE 03/04,77
LASER LIME 2052.7057 4 3 3
MODEL: MIDLATITUD ! SUMMER
3 4 5 0 . 3 4 ’ S —  3 . 0 0 0 ,  ETA— 1 . 7 7 0

ALT . 4720 0 CO2 0 03 0 .~‘O 0 T . :T # 1 .

0.0 1.407! —1 1.27411 —2 5.58941 — 5 4 .33 147 — S 1.53 647 — 1
1.0 8.04742 — 2 1.02047 — 2  5 . 3 2 2 4 7  — 5  3 . 3 8 5 4 2  — ‘  ‘.07642 — 2

2 . 0  4 . 3 4 3 E  — 2  8 .15513 — 3  5 .01,241 — 5 2 .627421 —5 5 .16647 —2
3.0 2.033 13 —2 6.47247 — 3  4.763! — 5 2.011! —S 2 . 6 8 7 1 1  —2
4.0 9.81047 —3 5 .12411 —3 4.49542 — 5 1 .53 541 — 5 1.49947 —2
5.0 4.31442 —3 4 . 0 3 2 4 1  — 3  4.104 9E —S •.lbSE —5 “ .3 9947 — 3
b.0 2.1.9211 —3 3 .14741 —3 3.92813 — 5 8.76742 —6 5 .387! —3
7.0 1.100 42 —3 2.43133 ‘-3 3.754E —S 6.528E —6 3.575E — 3
8.0 5.07047 —4 1.871! —3 3.38041 — 5 4.81842 — b  2.417! —3
9.0 2.37342 —4 1.43047 —3  3 .13847 — 5 3.55142 6 1 .70211 —3

10.0  9.99547 — 5 1 .083 47 — 3  2 .701!  — 5  2 . 5 S O E  — ‘ 1 . 2 1 2 4 1  —

1,1.0 2.77242 — 5 8.13242 —4 2.70742 — S 1 .t72E — b 8.69911 — 8
12.0 5.935E —6 6.035! —4 2.32047 — 5 1 .33 741 —6 6.34041 —4
13 .0  1 .41142 — 6  4 . 4 3 1!  — 4  2 . 2 6 9 E  — S  9 . 5 1 2 4 2  — 7  4.68213 — 4
14 .0  6 . 9 3 2 4 2  — 7  3 . 2 3 8 4 2  —4 2 . 4 3 9 4 2  — S  6 . 9 5 0 4 2  — 7  3 . 4 9 5 4 2  — 4

• 15.0 4 . 6 4 3 4 2  — 7  2 . 3 3 7 E  — 4  2 . 2 6 1 1 3  — 5  5 . 0 1 7 4 2 .  — 7  2 . 5 7 3 4 2  — 4
16 .0  3 . 2 12 E  — 7  1 . 7 0 4 4 7 — 4  2 . 1 9 5 4 1  — 5  3 . 6 5 8 4 7  — 7  1 . 9 3 1 4 1  — 4
17 .0 2.47742 —7 1.24847 —4 2 . 1 9 7 4 2  — 5  2.67913 —7 1.413! —4
18.0 1.94747 —7 9.120! — 5 2.23947 — 5 1.95741 —7 1.14047 —4
19.0 1.713 41 —7 6.68147 —5 2 • 27547 — 5 1.44111 — 7  8 . 0 4 8 8 4 7  — 5
20.0 1.41347 —7 4.896! — 5 2.146! — 5 1.06247 —7  7 .00.742 — 5
21.0 1.440E —7 3.59747 — 5 2.01147 — 5 7.841! — 8 S .63047 — ‘5
2 2 . 0  1.294! — 7  2 . 6 4 0 4 7  — 5  1. 7 73 11  — 5  5 . 7 8 6 4 7  — 8  4 . 4 3 2 4 7  - ‘5
23.0 1.258E —7 1.95442 — 5 1.513E — 5 4.32 1! —8 3.48342 —S
24.0 1.256E —7 1.433! — 5 1.2 4847 — 5 3.19013 —8 2.603 ’ ! — $
25.0 1.264E —7 1.060! — 5 1 . 0 3 3 4 1  — 5 2.37347 — $  2.10SF . - S

3 0 . 0  4 . 4 3 5 4 2 — 8  2 . 3 9 4 4 7 — 6  6 . 0 4 1 4 7 — 6  5 . 6 6 6 4 7 — 9  8 , 4 4 7 5 4 7 — ’
35 . 0  9. 15442  — 9  5 . 7 7 9 4 7  — 7  1 . 6 2 4 4 1  — 6  1 . 4 5 9 4 7  — 9  2 . 2 1 3 1 3 1  0
40.0 2.5034 7 — 9  1 .48342 — 7 4.38547 —7 4 .04542—1 0 5.87 ’!— ?
45.0 7.792 47— 10 4 ,06447 —8 8 .43 0447 —8 1.191 47—10 1. 2591. —

5 0 . 0  i . 7 0 9 4 2 — 1 0  1.17447 —8 1.60147 — 8 3.56747— 1.1 2 .79 7E — b

DATE 03/0 4/77
LASER LONE 20S6 .S1S 3 4 3 2
MODEL : MIOLATITUDE S U M M E R
MALlS— 3.000, ETA~ 1. 770

ALT . 47 20  0 C02 0 03 0 CO 0 ‘IOTSL
0.0 1.323! —1 8.65741 —2 4.996! —5 1 .01947 —4 2 . 1 9 0 4 7  — 1
1.0 7.63711 —2 7.15147 — 2 4.54511 — 5 8 .00742 — 5 1 .48042 — 1
2.0 4.3.70! —2 5.883E —2 4.09742 — 5 6 . 2 4 1 !  — 5  1 . 0 0 6 4 2  — 1
3.0 1.97942 —2 4.79642 — 2  3. 7 3 0 1 3  — 5  4 . 7 9 5 4 7  — 5  6 . 7 8 3 4 1  —2
4.0 9. 68042 — 3 3.889E —2 3 .3 7bE — 5 3.67047 — 5 4.86441 — 2
5.0 4.315! —3 3.12847 —2 3.02741 —S 2 .78847 — 5 3.566! —2
6.0 2 .22241 — 3  2 .49242 —2 2.720 ! —S 2.09942 — 5 2 .71911 —2
7.0 1.13141 — 3  1. 9 6 2 1 1 — 2 2 . 4 9 9 1 1  — S  1 . 5 6 2 4 2 .  — S , . 0 7 9 E :  — 2
8.0 5.29542 —4 1.538 47 —2 2.1.7547 —5 1.ISOE —S 1.5”547 — 2
9.0 2.51342 —4 1 .IOSE —2 1. 95242 — 5 8.444! —6 1.11 3E —2

10.0 1.09047 —4 9 .211! —3 1.634 11 — 5 6.10142 —6 04.34242 — 3
11.0 3 . 06 9 E  — 5  7 . 0 3 2 4 1  — 3 1 . 5 9 S 4 1  — S  4 . 4 0 0 !  — 6  7 . 0 8 3 13 — 3
3 2 . 0 6 . 6 9 2 E  — 6  5 , 3 3 7 4 1  — 3  1 . 3 4 0 1 3  — 5  3.1 12 47 8 5.340! —3
13 . 0  1 . 6 1 6 4 2 — 6  3 . 9 7 3 4 7 — 3  1 . 2 8 9 4 2  — 5  2 . 1 9 3 ! .  — 6  3 . 9 9 0 4 2 1  — 3
14.0 7.95741 —7 2.910 4 2 — 3  1 .34847 — S 1 .60441 — 6 2 .92647 —3
15.0 5 .33447 — 7 2 . 1 0 5 4 7  — 3  1 . 2 2 2 1 ’  — 5  1 . 1 5 9 4 7  — b  2 . 1 1 9 4 1  — 3
16.0 3.977E — 7  1.53 7421 —3 1 .16641 — 5 8.453! — 7.5~~0! — 3
17.0 3.08742 — 7 1. 1 27 41 — 3  1.15213 —5 6.19442 —7 1 .1 40 1 — 3
18.0 2. 442 11 — 7  8.242 42 —4 0 .0 6 2 4 1  — 5  4. 5 26 42 — 7  3 4 . 4 8 42 — 4
19.0 2.159 4 7 — 7  6.02742 — 4 1.17041 — S 3.339! —~ 6 .050 1: —4
20.0 1.78842 —7 4.409! —4 1 .09347 — 5 2 .40. ’3F —7 4 . 6 ’ 1  3 0 ~ — 4
2 1 . 0  1 . 8 2 9 4 2  — 7  3 . 2 3 3 E  — 4  1 . 0 1 8 4 1  — 5  1. 82  3! — , 3 , 3 3 3 3 47 ..3
2 2 . 0  1 . 6 5 0 4 7  — 7  2 . 3 6 8!  — 4  8 . 9 2 5 4 7  — b 1.1481: — ‘ 2 . 40.11: —4
2 3 . 0  1 . 6 0 74 2  — 7  1 . 7 4 6 4 2  — 4  7 . 5 6 7 4 2  — ‘ 9  1 . 0 0 2 1 1  — 7  1. 814 !  — 4
2 4 . 0  1 .6 0 9 4 7  — 7  1 . 2 7 7 4 2  — 4  6 . 2 18 !  — b 7 .4691’. — 9 1 .34 2! — 4

7 
25.0 1.62 547 — 7  9.43313 — 5 5.130! —6 5.5 64421 — 8  9 .9681: —‘
3 0 . 0  5 . 7 2 4 E  — 8  2 . 0 9 7 4 2  5 2 . 9 3 4 4 7  — b  3 , 7 4 1 1 3  14 2 . 3 9 8 !  — 5
3 5 . 0  1 .180E — 8  5 . 0 1 6 4 7  — 6  7 . 1 )3 1 1  — 7  3 . 5 0 8 4 2  — ‘“ 5.8OSE —b

4 0 . 0  3 . 2 2 6 4 1 — 0 4  1 . 2 8 6 E — 6  2 . 0 4 S F ’ — 7  9 . 8 1 4 4 1 — 1 0  1 . 4 9 S E — 6
4 5 . 0  9 . 9 7 4 1 1 — 1 0  3 . 5 6 0 4 7 — 7  3 . 8 6 0 4 7 — 8  2 . 90 5 4 7 — 1 0  3 . 9 S 9 4 2 — 7
50.0 2.1 91 47—10 1 .03742 — 7 7 .28433 — 9 8. 71241— 1.1 1 . 1 1 3 4 2 — 7

FIgure 25. Calculated CO laser absorption coefficients for the
mid -lat itude sumer model .
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DATE 03/04/77
LAS ER LINE 2 0 6 0 . 2 9 0 1  4 3 1
MODEL : M I D L A T I T U D E  S U M M E R
NAL FA— 3 . 0 0 0 ,  ETA— 1 . 7 7 0

ALT. 820 0 CO2 0 03 0 CO 0 TOTAL

0.0 0.03342 1 2.065E —2 9.888! — 5 8.05547 —4 1.03542 1.

1.0 6.059E 0 1.67542 — 2 9.164E — 5 6.290 41 —4 6.07642 0

2 . 0  3 . 3 7 4 4 7  0 1 . 3 6 1 4 7  — 2  8 . 4 2 2 4 7  — 5  4 . 8 6 1 4 7  — 4  3 . 3 8 8 4 7  0
3 . 0  1 . 6 4 1 4 2  0 3 . 1 0 2 4 2  — 2  7 . 8 2 7 4 7  — 5  3 . 6 9 4 4 2  — 4  1 . 6 5 2 4 2  0
4 . 0  8 . 2 2 6 E  — 1 ,  8 .913E —3 7 .22542 —5 2. 79342 —4 8.31742 —1
5 . 0  3 . 7 5 8 4 7  — 1  7 . 1 7 0 4 2  — 3  6 . 6 0 2 4 7  — 5  2 . 0 9 4 E  — 4  3 . 8 3 2 4 7  — 1
6.0 1.98447 — 1  S.729E — 3  6 . 0 4 2 4 7  — 5  1 . 5 54 E  — 4  2 . 0 4 4 4 7  — 1
7 . 0  1 . 0 3 5 4 7  —1 4 . 5 3 4 4 7  — 3  5 . 6 5 2 E  — 5  1 . 138 E  —4 1 . 0 8 2 4 2  —1
8 . 0  4 . 9 9 1 4 2  — 2  3 . 5 9 7 4 2  — 3  5 . 0 2 3 4 7  — 5  8 . 2 0 6 4 2  — 5  5 . 3 6 4 !  — 2
9 . 0  2 . 4 2 9 4 7  — 2  2 . 8 2 4 4 2  — 3  4 . 5 9 4 E  — 5 5 .  910E — 5  2 . 7 2 2 4 2  — 2

10.0 1.08547 —2 2.2 12 42 —3 3.935 47 —5 4.1 62 11 — 5 1 .31447 —2
11 .0 3 .13247 —3 1 .71347 —3 3 .92342 —5 2. 928 42 — 5  4.914E —3
12.0 7.02847 —4 1.32jE — 3  3.386! —5 2.00 547 —S 2.07747 —3
1 3 . 0  1 . 7 3 9 4 7  — 4  1 . 00 4 E  — 3  3 . 3 3 6 E  — 5  1 . 3 6 9 4 7  — 5  1 . 2 2 5 4 2  — 3
1 4 . 0  8 . 5 6 2 4 2  — 5  7 . 3 3 4 4 2  —4 3 . 4 8 2 4 2  — 5  1 . O O 1 E  — 5  8 . 6 3 8 4 1  — 4
15 . 0  4 . 2 2 3 E  — 5  5 , 2 9 4 4 2  — 4  3 . 1 S 1 E  — 5  7 . 2 2 6 E  — 6  6 . 1 0 4 4 7  — 4
16.0 3.04047 — 5 3.86047 —4 3.003 47 — 5 5 .26 942 —6 4 .517E — 4
17 .0 2.27947 —5 2.82947 —4 2.964 47 —s 3.86047 —6 3.392! —4
18.0 1.741E — 5 2.067E —4 2 .988E — 5  2 . 8 2 0 4 2  — 6  2. S68 42 —4
19.0 1.479E —S 1.505 42 —4 2.992E — 5 2.09247 —6 1.973! —4
20.0 1.177! — 5 1.09747 —4 2.78142 — 5 1.55247 —6 1.50847 —4
21.0 1.158 47 —5 8 .012! —S 2.577 47 — 5 1 .1.5 4 42 —6 1.186! — 4
2 2 . 0  1 . 0 0 4 1 1  — 5  5 . 8 4 8!  — 5  2 . 2 4 9 4 2  — 5  8 . 5 7 5 4 7  — 7  9 . 1 8 7 4 1  — S
23.0 9. 36447 —6 4.27942 — 5 1.889E — 5 6.498! —7 7.16947 — 5
24.0 9.015E —6 3.120 ! — 5 1 . 54 6 4 7  —S 4.82 147 — 7  S .61S41 — 5
2 5 . 0  8 . 7 6 1 4 2  — 6  2 . 2 95 !  — 5  1 .2 7 0 E  — 5  3 . 6 0 9 4 1  — 7  4 . 4 7 7 4 2  — 5
3 0 . 0  2 . 4 9 4 E  — 6  4 . 9 1 7 E  — 6  6 . 9 6 1 1 1  — 6  9 . 1 1 6 4 2  — 8  1 . 4 4 6 4 2  — 5
3 5 . 0  4 . 1 7 6 4 2  —7 1 . 1 2 7 4 2  — 6  1. 7 S 8 4 7  — 6  2 . 4 6 7 4 1  — 8  3 . 3 2 7 4 7  — 6
40.0 9 .283 42 —8 2.734 11 — 7  4 . 4 4 1!  — 7  7 . 1 6 3 4 7  — 9  8.17SE 7
45 .0 2.368 47 —8 7 .158E — 8  13 . 0 8 4 4 7  — 8  2 . 18 142  — 9  1. 7 8 3 4 7  — 7
S 0 . 0  4 . 4 3 7 1 1 — 9  2 . 0 2 S 4 7 — 8  1 . 4 9 5 4 7 — 8  6 . 6 2 5 E — 1 0  4 . 0 3 0 4 7 — 8

Figure 25. Calculated CO laser absorption coefficients for the
mid-latitude sumer model .
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DATE 0 3 / 0 4 / 7 7
LASER LINE 2030.1586 3 2 15
MODEL: MID L.ATI TIJI )42 SUMME R
NA LF A-  3 . 0 0 0 .  ETA— 1. 7 7 0

ALT. 4423) 0 C02 0 03 0 k ’ :’ 3) ‘ 3 6 3
0.0 3. 782! — 0 3.~~48r —4 7.50042 — q 3..’53 ~F ‘. . : , , ‘ — :
1.0 2 . 2 0 1 4 2 . — I 2 . 7 0 9 1  — 4  4 3 . 3 2 4 3 ’  — ‘ 3  9 . 3 3 3 3 3 3  — 6  ...‘ 41 — 1
2 . 0  1 . 2 0 2 E  — 1  2 . 1 4 2 4 .  —4 5.277! — “ 1 .6. 6! — h  . 4: 41  — 1
3 . 0 5 . 6 7 6 47 — 2  1 .6 1 1 4 2  —4 4 . 4 3 6 4 2  — q  6 . 6 3 ’ ,! 0. . 8 9 7 3 4  —2
4.0 2 . 75511 — 2  1.116!  — 4  3 . 7 1 5 1 7  — ‘4 4.4 S 4 34 : — 6  ,‘ , 7~~~ 14 7  —2
5 . 0  1 . 2 1 7 4 1  — .1 33 , 2 0 3 4 7  — ‘ 3  3 . 0 86 1 :  — 9  3 . 3 7 5 !  — 6  1 . 2 2 b 1  — 2
6 . 0  6. 2 1 1 1 3  — 3  5 . 9 3 5 4 7  — 0  2 . 5 7 4 4 7  — 9  2 . 5 4 2 0 :  — b  6 . 2 7 3 4 1  — 3
7 .0 3 . 1 34 !  — 3  4 . 3 4 6 !  — ‘5 2 . 2 0 2 1 :  — 9  1 .8 9 2 1 1  — 6  3 . 1 7 - 41.  — 3
8 . 0  1 . 45 4 47 — 1  3 . 1 2 2 4 7  — 6  1.78842 —9 1.395 1. —b 1 . 48 6 !  — 3
7 .0 b. 8S647 —4 2.256! — 5 1.508! — 9  1 . 0 2 6 4 7  — 6  7 . 0 9 2 4 2  — 4

10.0 2.95642 —4 1 .bl 6E — 5 1.18847 —9 7.43947 —7 3.12541 — 4
11.0 8 . 2 9 3 4 7 — S  1 . 1 6 4 4 2 — 5  1 . 1 0 0 4 2 — 9  5 . 3 8 0 4 7 — 7  ‘1 . 5 1 1 4 7 — S
12 . 0  1.80442 — c 8 .3 0 6 1 1 — 6  8. 7 7 3 4 2 — 1 0  3 . 8 1 9 4 7 — 7  2 . 6 7 3 4 2 — S
13.0 4.127E —b  S. 9S247 — b  04 .061 11— 1 0 2.69742 —7  1 .03S42 —S
14.0 2.012 47 —6 4 . 3 4 9 4 2 — 6  8 . 2 6 6 4 2 — 1 0  1. 97 147 — 7  6 . 5 5 9 4 7 — 6
15.0  1 . 3 3 5 4 7 — 6  ) . 14 0 E — b  7 . 3 7 7 4 7 — 1 0  1 . 4 2 3 4 7 — 7  4 . 6 1 8 4 7 — 6
1 6 . 0  9 . 8 5 2 4 7 — 7  1 . 2 8 9 4 2 — b  6 . 96042— 10 1.03842 — 7  3 .37942 — 8
17 .0 7 . 5 6 9 4 2  — j . 6~~7 E  —6 8.342 147 — 1 0 7 .b0041 — 44 2 . 5 1 0 4 7  — 6
18.0 5.92847 — 7 3. 2 2542 — 6 6.83842—10 5 .5S347 — 8 1.8 74 42 —6
19 .0 5.18111 — 1 9 .00641 — 7  8 .87642— 10 4.09442 —8 1 .46042 — 6
20.0 4.2 4442 — 7  8 .62411 —7 ‘ .421 42— 10 3.02047 — 8 1 .1 0 8 41 — 8
21.0 4.294! — 7  4 . 8 8 6 4 7  —7 5. 1 84 )3—10 2.233E — 8 1 .409E —7
2 2 . 0  3.83242 —7 j . 43 02 E  — 7  5 .25 7 47— 1 0 1 .6SOE —8 ‘.60442 —7
23.0 3.68742 — , 2 . 6 1 4 9 !  — 7  4 .4 8 7 3 3 — 1 3  1.23741 —8 b ,5 3 ’ .E — 7
24.0 3 . 6 5 4 4 2  — 7  1 . 9 8 1 4 2  —7 3 . 6 9 3 i — 1 - ~ 9.124E — , 5.73111 —7
25.0 3.65342 — 7 1.47 342 — 1  3.05542—10 b .79342 9 5.198E — 7
3 0 . 0  1 . 2 2 0 4 7  — 7  3 .544 ! —8 1 . 8 0 2 4 1 — 1 0  1 . 4 3 4 1 1  — 9  . 5 9 3 1 3  — 7
3 5 . 0  2 . 4 0 3 4 2 — 8  9 . 3 6 8 1 1 — 9  4.901 42—11 4.225E—1 0 3.38742 —8
4 0 . 0  6 . 3 3 4 4 7 — 9  2 . 7 3 1 4 2 — 9  1 . 3 4 0 1 1 — 1 1  1 . 1 7 4 4 1 — 1 0  9 . 1 9 6 4 7 — 9
45 .0 1.90542 —9 8.537 47— 10 2 .60842—12 3.463E—11 2 . 79647 —9
50.0 4 .07747—10 2. 64142— 10 4 .97342— 13 1 .03747— 11 6.82747—10

D A T E  0 3 / 0 4 / 7 7
LASER LINE 2 0 3 4 . 4 0 8 2  3 2 14
MODEL: M!DLATL T UOE SUMMER
NALF A 3 . 0 0 0 .  ETA— 1. 7 7 0

ALT. 3420 0 C02 0 03 0 CO 0 TOTAL
0 . 0  7 . 7 6 6 4 7  —1 1 . 0 1 1 4 7  — 3  3 . 1 4 6 4 7  — 8  1 . 4 3 2!  — 5  7 . 7 7 6 4 7  —1
1.0 4.487 47 — 1  7 . 7 3 2 4 7  — 4  2 . 661 47 —8 1. 11841 — 5 4.49 511 —1
2 . 0  2.4 )142 — 1  5 .82941 —4 2.2 30 42 —8 8.65847 —6 2 . 4 3 7 4 2  — 1
3.0 1.135 47 — 1  4 . 3 0 4 4 7  —4 1.88 5 42 —8 6.41747 —6 1 .139 47 —l
4.0 5 .452 47 —2 3. 3 64 47 — 4  1 . 5 6 7 4 7  — 8  5 . 0 4 5 4 7 — 6  S . 4 8 4 4 1  — 2
5.0 2.38 7! —2 2.30742 —4 1 . 3 2 7 4 7  —8 3. 824 47 —6 2 . 4 1 0!  —2
6.0 1.20647 —2 1.66 7E —4 1 . 1 14 4 7  — 8  2 . 8 7 7 4 2  — b  1 . 2 2 3 4 1  — 2
7 .0  6 . 0 3 1 4 7  — 3  1 . 19 0 4 7  — 4  9 . 5 8 7 4 7  — 9  2 . 1 4 1 4 2  — 6  6 .15241 — 1
8.0 2. 72 142 — 3  8.3 4547 — 5  7 .84611 —9 1.57942 —6 2.80647 —3
9 .0  1 . 2 6 3 4 7  — 3  5 .88247 — 5 6.667! — 9  1 . 1 6 4 4 7  — 6  1 . 3 2 3 4 7  — 3

10.0 5 .24147 —4 4 ,05547 — 5 5 . 3 0 1 4 7  —9 8.4 5 2 11 — 7  5 . 6 5 5 4 7  — 4
11.0 1.43342 —4 2.813 47 — 5 4.94941 —9 6.12747 —7  3.720! —4
12 . 0  2 . 9 5 5 4 7  — 5  1 . 9 0 1 4 2  — 5 1 .98811 —9 4.365E —7 4.905! — 5
13.0 6.84 747 —6 1 .299E — 5  3. 7 0 0 E  — 9  3 . 0 9 6 42 — 7  2 . 0 1 5 4 1  — 5
14.0 3.60542 —6 9.494 47 — b  3. 79441 —9 2.262 47 — 7  1 . 3 3 3 4 7  — 5
15.0 2 .S2 147 —6 6.85 447 —6 3.386 ! — 9 1 .633E — 7  9 . 5 4 2 4 7  — b
1 6 . 0  2 . 0 8 7 4 2  — 6  4 . 9 9 9 4 2  — 6  3 . 1 . 9 4 4 1  — 9  1 . 1 9 1 4 7  — 7  7 .20842 —6
17 . 0  1 . 7 9 6 4 7  —6 3 . 6 6 2 4 2  — 6  3 . 13 0 E  — 9  8 . 7 2 3 4 2  — 8  5 • 5 4 8 4 7  _ ‘ 9

1 8 . 0  1 . 5 4 7 4 2  — 6  2 . 6 7 6 4 2  — 6  3 . 1 3 8 4 7  — 9  6 . 3 7 3 4 7  — 8  4 . 2 8 9 !  — 3 ’
19.0 1.5 26 47 — 6 1. 98442 —6 3.1 5 0 42 —9 4. 44 647 — 8  3 .56047 —6
2 0 . 0  1 . 3 9 4 4 2  — 6  1 . 4 7 2 4 2  — 6  2 . 93 7 4 2  — 9  3.46147 —8 2. 90441 — b
21.0 1.554! —6 1.09542 —6 2.733 47 —9 2.557! — 8 2. 67847 —6
22.0 1.51047 —6 8.13842 —7 2.39747 —9 1.88847 —8 2.34547 —6
2 3 . 0  1 .6 1 .4 !  — 6  6 . 1 7 6 4 7  — 7  2 . 0 3 8 4 1  — 9 1 .41341 —8 2.24842 —6
2 4 . 0  1 . 7 0 4 4 7  — 6  4 . 5 8 6 4 7  — 7  1 . 6 7 6!  — 9  1 . 0 4 2 4 2  — 8  2 . 1 7 4 4 7  — 6
2 5 . 0  1 . 7 9 7 4 2  — 6  3 . 4 3 6 4 7  — 7  1 . 3 8 S E  — 9  7 . 7 5 4 E  — 9  2 . 1 4 9 4 7  — 6
30.0 8.33S47 —7 8.84 747 —8 8 .050 11— 10 1.85642 — 9 9.247! —7
3 5 . 0  2 . 1 7 4 4 2 — 7  2.47542 —8 2.1 5 947—10 4. 78547—10 2 .42942 —7
4 0 . 0  8 . 0 3 2 4 2 — 8  1 . S 4 8 4 2 — 9  5 . 8 1 6 4 7 — 1 1  1 . 3 2 8 4 7 — 1 0  8.80647 —8
4 S . 0  3 . 5 1 1 4 7 — 4  2 . 4 1 6 1 1 — 9  1 . 1 1 8 4 7 — 1 1  3 . 9 1 6 4 2 — 1 1  3 . 7 5 7 E — 8
5 0 . 0  1 . 0 2 7 4 2 — 8  7 . 5 2 4 4 7 — 1 0  2 . 1 1 9 4 7 — 0 2  1 . 1 7 4 E — 1 1  1 . 1 . 0 3 4 2 — 8

Figure 26. Calculated CO laser absorption coefficients for the
mid -latitude suniner model .
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DATE 0 3 / 0 4 / 7 7
LASER LINE 2038.6249 3 2 1 3
MODEL: MIDLATITUDE SUMMER
NALF5~ 3.000 , ETA— 1.770

ALT . H2O 0 C02 0 03 0 CO 0 TOTAL
0.0 4.651 47 — 1 1.009E —2 9.44847 —8 1.91047 — ‘6 4 . 762! —1
1.0 2.66247 —1 7.946 42 —3 8.01747 —8 1.48S41 —S 1.74241 —1
2.0 1.437 47 —1 6.1’3E —3 6.74547 —8 1.14647 — 5 1.499! —1
3.0 6.720 47 —2 4.704~ —3 5.73047 —8 8.7171 — 6 1 .19147 —2
4.0 3.23547 —2 3 .56847 —3  4.85041 —8 6. 14! — 6  3 . 5 9 2 E  — 2
5.0 1.417 47 —2 2.68747 —3 4.075E —8 4.98947 — b j .68742 —2
6.0 7.16947 —3 2.00 711 —3 3.44147 — 8 3. 735 42 —6 9.180E —3
7.0 3.57 911 —3 1.48447 —3 2 .98111 — 8 2.767E —6 5.06647 —3
8.0 1.63642 — 3 1.081 47 —3 2.45847 — 8 2.03147 —6 2.71842 —3
9 . 0  7 . 5 9 4 E  — 4  7 . 9 1 84 7  — 4  2 . 1 0 4 4 2  — 8  1.49147 —6 1.55347 —3

10.0 3.206 42 —4 S.684E —4 1 .68847 —8 1.078E —6 8.90047 —4
11.0 8.80447 — 5 4.10847 —4 1.588E —8 7.79447 —7 4.99747 4
1 2 . 0  1 . 8 6 2 4 7  — 5  2 . 8 9 5 4 7  —4 1 . 2 93 E  — 8  5 . 5 3 9 4 7  — 7  3 . 0 8 7 4 7  — 4
13 . 0  4 . 3 7 2 4 2  — 6  2 . 0 4 9 4 2  — 4  1 .2 1 1 4 2  — 8  3 . 9 2 4 4 2  — 7  2 .09747 —4
14.0 2.13642 —6 1.58447 —4 1 .24247 —8 2.867E —7 1.60847 —4
15.0 1.431 47 —6 1.20742 —4 1.10847 —8 2.07047 — 7 1.22411 —4
16.0 1.067E —6 9.229E — 5 1.04647 —8 1.509! —7 9.3S241 — 5
17.0 8.276E —7 7.094E — 5 1.O2SE —8 1 .10642 —7 7.18911 —S

• 18.0 6.54642 —7 5.37242 — S 1.027E —8 8.07742 —8 5.44747 — 5
19.0 5.811 41 —7 4.111E —5 1.030! —8 5.951E —8 4.17647 —5
20.0 4.83442 —7 3.12847 — 5 9 . 5 8 4 4 7  —9 4.38847 —8 3. 181E 5
21.0 4.96 642 — 7  2 .37247 — 5 8.90347 — 4 3.24247 —8 2.42647 — 5
2 2 . 0  4 . 5 0 0 4 7  — 7  1 . 7 9 0 4 7  — 5  :.79 8E —9 2.39447 — 8 1.838E ‘~5
23.0 4.41947 —7 1.375 47 — 5 6.60847 —9 1.793E —8 1.422E 5
24.0 4.44547 —7 1 .03047 — 5 5.42742 —9 1.32341 —8 1.07642 — 5
2 5 . 0  4 . 5 0 8 4 7  — 7  7.76647 —6 4.47642 —9 9.84542 —9 8.23147 —6
30.0 1.654! — 7 2.01747 —6 2.56647 —9 2 . 3 6 7 !  — 9  2 .18747 — 6
35.0 3.5494 7 — 8  5.55442 —7 6.78842—10 6.13942—10 5.922E —7
4 0 . 0  1 . 0 1 3 4 2 — 8  1 . 6 3 9 4 7 — 7  1 .80347— 10 1 .719E—1,0 1.744E —7
45.0 3.2424 7 — 9  5.053E — 8 3.42447—11 5 .118E—1 1 5.38542 —8
50.0 7.232 42—10 1.54347 —8 6 .45742— 12 1 .54147—1 1 1.61747 —8

DATE 03/ 04/77
LASER LIME 2042.8085 3 2 12
M00411.: MIDLATITUDE SUMMER
5Al .F ’ -5~- 3 . 0 0 0 , 42T A~ 2 . 710

- ‘ ALT. 3420 0 C02 0 03 0 CO 0 TOTAL
0.0 1.63647 0 3.235 41 —2 2.82147 —7 3.23 942 — S 1.66947 0

— 0.0 ‘3,44741 —1 2.59641 —2 2 .39847 —7 2.505! — 5 9.70747 — 1
2.0 ‘7 . 15~~E — 1  2.05547 —2 2 .02247 —7 1.91842 — 5 5 .36542 — 1
3.0 2.449! —1 1 .59747 —2 1. 72341 —7 1.44547 —5 2.60947 —1
4.0 1 .098 41 — 1 1 .231! —2 1 .463 11 —7 1 .08647 — 5 1 .321 47 —1
5 .1) 6. 14042 —2 9.39042 —3 1.233 ! —7 8.10141 — b  6.28042 —2
6 .0 2.75011 —2 7 .07747 —3  1.045 47 —7 5.99642 — 6 3. 45942 —2
7.0 1.40041 —2 5.2S541 —3 9.08747 —8 4.39042 —6 1.92642 —2
8.0 6.55347 —3  3.83941 — 3  7. 3 3 147 —8 3.17641 — b  1 .04041 —2
9.0 3.310! —3 2. 796! —3 6.47547 —8 2.30141 — b  5.909! —3

10.0 1 .349 47 —3 1.991! —3 5.22513. —8 1.6 3941 — h  3.342! —3
11.0 3.799! —4 1.414E —3 4.94542 —8 1 .1,69 42 — h  1. 795!  — 3
3.2.0 8.286131 — 5 9.17247 —4 4.0S4E —8 8.185! —7 1.061 47 — 3
13.0 2.002 1: — 5 6.72442 —4 3. 822E —8 5.77541 —7 6.93147 —4
14.0 9.858 42 —b 4.92647 —4 3. 920E —8 4.18347 — 7 5.02947 —4
15.0 b.609 13 —6 3.56447 —4 3.49847 —8 3.02041 — 7  3.63347 — 4
16.0 4.9 2747 —6 2 .60342 —4 3.30047 — 8 2.20247 —7 2.65411 —4
17 .0 3.82547 —6 1.91042 —4 3.23447 —8 1 .61347 —7 1.950E —4
18.0 3.02 647 —6 1.397E —4 3.242 47 — 8  1 . 17 8 E  — 7  1 . 4 2 8 4 2  — 4
19 .0 2.67447 —6 1.03647 —4 3.24647 —8 8.70041 —8 1.06447 —4
20 .0 2.215 42 —6 7.68S42 — 5 3 .01847 —8 6.42742 — 8 7 .916E — S
2 1 . 0  2 . 2 6 6 4 7  — 6  S . 7 1 3 4 7  — 5  2 .80147 —8 4 . 7 6 0 4 7  — 8  S .9 4 7 E  — S
22.0 2.04441 —6 4 .24342 — 5 2 .45047 —8 3.S22 41 8 4.4S4E —S
23.0 1.99047 —6 3.2 1111 — 5 2.072! —8 2.64941 —8 3 .415E — 5
24.0 1.0 9447 —6 2.38147 —S 1. 70047 —8 1.9S8E — 8 2.58447 —S
2S.0 2.014 47 —6 1 .78147 — 5 1 .40042 —8 j .461E —8 1.985E — 5
3 0 . 0  7 . 09 541 — 7  4 . 4 6 2 4 7 — 6  7 .9 S 2 4 7  — 9  3 . 5 8 9 4 7  — 9  5 . 1 8 3 4 2 — 6
3 5 . 0  1 . 4 6 4 4 7 — 7  1 . 19 6 4 7 — 6  2 . 0 8 4 4 7 — 9  9 . S 3 7 E — 1 0  1 . 3 4 5 4 7 — b
40.0 4.00947 — 8 3.42741 —7 5.48SE—10 2 .743 47—10 3.83747 — 7
4S.0 1.24247 — 8 1.03 142 —7 1 .03 4 41—1 0 8 .15 2 47— 1 1 1 .IS7E —7
50.0 2.730 4 7 — 0  3 .109 41 —8 1. 94413.— l i  2 .542 47—1 1 3 .38742 —8

Figure 26. Calculated CO laser absorption coefficients for the
mid -latitude summer model
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DATE 03/0 4/77
LASER L INE 2 0 4 6 . 9 5 8 8  3 10
MOD 47 L~ MIDLATIT UDE SUMMER
NALI’A 3 . 0 0 0 ,  ETA— 1 .2 7 0

ALT .  3420 0 CO2 0 03 0 CO 0 1u1’A 7.
0. 0 1.9 8 8 1 1  — 1  8 . 0 1 2 4 7  — )  1 . 0 0 5 4 2  — 5  9 . 1 3 9 4 2  — 5  8 . 0 6 9 1  — 1
1.0 4 . 5 1 3 4 1  — 1 6 . 3 4 3 4 2  — 3  0 . 2 9 9 4 2  — 6  7 . 0 3 4 4 2  — S 4, 677 47 —1
2 . 0  2 . 3 0 7 4 2  — 1  4 . 9 9 6 4 7  — 3  8 . 4 3 5 4 1  ~ 3 493’,, ‘~6 4 4 4 ’ 4  — I
3 . 0  1. 1 0 0 4 2  —1 3 . 8 9 0 4 2  — 3  7 . 6 4 9 4 7  — 6  ‘011  — 5  . .1 3 9 4 2  — 1
4 . 0  5. 1 0 6 4 1  — 2  3. f l 18 E  — 3 6 . 3 4 4 7 4 7  — 6  2 , 98 4 42  — 5  6 .50 1 !  — 2
5 .0  2 . 2  3 4 4 1  — 2  2 . 3 2 5 4 7  — )  6 . 0 3 3 4 7  — 6  2 . 1 8 4 4 7  — S  2 . 4 7 0 !  —2
6 . 0  1 .10~~! — 2  1 . 7 7 5 4 1  — 3  ‘:. 2 9 6 E  — 6  1 . S 9 4 E  5 1 .2 8 9 1 :  - 2
7 .0 ‘ 3 . 4 3 5 4 2  — 3  1 .33942 — 3  4 . 7 3 3 4 7  —6 1 . 1 4 8 4 7  — 5  6 . 7 9 0 4 7  — 3
8. 0 2 .4 3 1 !  — 3  1.002E — 3  3 . 9 7 8 4 7  — 6  8 . 1 3 1 4 2  — 6  3 . 4 4 5 4 1  — 3
9 . 0  1.100! — 3  7 . 4 5 7 4 7  — 4  3 . 4 5 4 !  — 6  5 . 7 7 1 4 2  — 6  1. 9 6 4! — l

10.0 4 . 5 8 4 4 2  — 4  5 . 4 6 0 E  — 4  2 .7 8 2 1 1  — 6  4 . 0 0 3 4 7  — 6  1 . 0 1 2 4 7  —

11.0 1 .2 3 8 4 2  — 4  3 . 9 9 1 4 2  — 4  2 . 6 2 1 4 7  — 6  2 . 78442 —6 5 .28:1
12.0 2.569! —s 2 . 8 5 9 4 7  — 4  2 .116 !  — 6  1 . 8 8 7 E  — 6  3 . 1 5 4 3 0 .  — 4
13.0 5.94547 —6 2.033 42 —4 1.962 11 —6 1.280E —6 2.125! —4
1 4 . 0  2 . 3 6 7 4 7  — 6  1 . 4 8 5 4 7  — 4  2 . 0 3 7 4 7  — 6  9 . 3 5 9 4 2  — 7  ~ .5 39F:  - 4
1S.0 1.56441 —6 1.0 7347 —4 1. 83447 —6 b . 7 5 7 4 7  — 7  3 , 11.jl . — 4
16.0 1.14941 — 6 7.82147 —5 1.742 13 —6 4. 5243 42 — 7  14. 1 60! —5
17.0 8.801 47 —7 5 .73347 — 5 1 .71’E — 6 3.60947 — 7  6.02’fl — 5
18.0 6.870! —7 4.18 942 —S 1 .726)3 —6 2.6 3642 — 7 4.457 47 — 5
19.0 6 .018!  — 7  3 . 0 8 6 4 7  — S  1 . 7 4 1 4 2  — 6  1. 9 5 - 1 3 1  — 7  3 . 3 4 0 4 2
2 0 . 0  4 . 9 4 1 4 2  — 7  2 . 2 7 4 4 2  —S 1.631! —6 1.4530: —7  2 . 5 0 1 !  — 6
21.0 5.01047 — 7  1 . 6 8 0 4 2  — S  1 . 5 2 4 4 1  — b  1 . 0 8 2 4 1  — 7  1 .  ~9 3F : — S
22.0 4.4 81E —7 1.24042 —S 1.341 41 —6 13 .04541 —8 1.427 ! — 5
2 3 . 0  4 . 3 4 1 4 2  — 7  9 . 2 7 S 4 2  — 6  1 . 1 4 6 4 7  — 6  6 . 1 1 1 4 1  — 0 4  1. ‘~~2 E — ‘ 5
24.0 4. 31047 —7 6.83647 —6 9 .45841 —7 4.53942 — 8 8.258! — b
25.0 4.317E —7 5.0844 7 — 6  7,83441 —7 3 .40241 —8 ~ .333 47 —6
3 0 . 0  1 . 4 8 2 4 7  — 7  1 . 2 0 84 7  — 6  4 . 6 6 2 4 2  — 7 8 .7 3 6 4 7  — ‘3 1. 8 3141  — b
3 5 .0  2 . 9 8 3 4 7  — 8  3.07947 — 7  1 . 2 7 9 4 7  — 7  2 . 4 1 9 4 7  — 3  4 . 6 8 0 4 7  — 7
4 0 . 0  8 .006!  — 9  8 . 3 9 7 4 2  — 8  3 .531 !  — 8  7 .2 4 0 4 1 — 1 0  1 .2 8 0 1 3  — ,

45 .0 2.422 42 —9 2 .43S47 —8 6 .92411 —9 2.27041— 10 3 .39 2 47 —8
50.0 5.14 647—10 7 .23811 — 9 1. 32 547 —9 6, 9 9 3 41—11 9 .14841 —~

DATE 03/04/ 77
LAS ER L I N E  2 0 5 1 . 0 7 5 8  3 2 10
MODEL : MIDLATITUDE SUMMER
NAL .FA— 3.000. 41TA~ 1.770

ALT . 3420 0 C02 0 03 0 CO 0 TOTAL 4
0 . 0  3 . 2 1 9 4 7  —1 1 . 3 7 6 4 1  — 2  2 .4 1 8 !  — 5  1 . 02 5 E  — 3  3 . 3 6 7 4 2  — 1
1.0 2.08642 — 1 1 .10142 —2 2.1 79! —S 7.962E — 4  2 . 2 0 4 4 1  — 1
2 . 0  1 . 2 8 1 4 2  —1 8 . 7 9 4 4 2  — 3 1.93442 — 5 6.097! —4 1.37647 —1
3 . 0  6 . 8 7 4 4 7  — 2  6 . 9 6 4 4 7  — 3  1 . 7 2 6 4 1  — 5  4 . 5 7 2 4 1  — 4  7 . 6 1842 — 2
4 . 0  3. 7 9 5 4 2  — 2  5 . 5 0 1 4 2  — 3  1.525 ! :  — 5  3 . 4 0 6 4 2  — 4  4 . 3 8 1 !  — 2
5 . 0  1 . 9 1 34 2  — 2  4 . 3 0 9 4 7  — 3  1 . 3 1 1 4 1  — 5  2 . 5 13 E  — 4  2 .  3 7 2 E  — 2
6 . 0  1.11447  — 2  3 . 3 6 5 4 7  — 3  1 . 1 6 14 1  — 5  1 . 8 3 2 4 7  — 4  1.470 !  — 2
7 .0 6 . 4 1 2 4 2  — 3  2 . 5 9 3 4 2  — 3  1.034 42 — 5  1 . 3 1 6 4 7  — 4  9 . 1 4 8 4 1  — 3
8.0 3.35847 — 3  1 . 9 9 0 4 7  — 3  8 . 7 1 ) 7 4 2  — 6  9 . 2 6 1 4 7  — S  5.45047 —3
0.0 1.782 47 —3 1 .51747 —3 7.579E —6 6.523! — 5 3.372! —3

10.0  8 . 5 1 6 4 2  — 4  1 . 14 5 4 2  — 3  6 . 1 4 7 1 1  — 6  4 . 4 6 6 4 2  — 5  2 . 2 4 7 4 2  — 3
11.0 2 . 6 2 8 4 7  — 4  8 . 5 7 8 4 2  — 4  5 . 8 3 3 4 1  — ‘ 5  3 . 0 6 2 4 1  — 5  i . 1 57 F .  — 3
1 2 . 0  6 . 1 5 3 4 7  — S  6 . 3 3 7!  — 4  4 .7 6 4 4 7  — 6  2 . 0 1 0 4 1  — 5  7 .2 0 342 — 4
13.0 1.581 4 2 — 5  4.635E — 4  4 . 4 6 8 4 7  — 6  1 . 3 4 6 4 7  — S  4 . 9 7 2 4 1  — 4
1 4 . 0  8 . 6 5 0 4 2  — 6  3 . 4 0 4 4 2  — 4  4.62142 —6 9.84342 —6 3 .63547 —4
15.0 6 . 2 6 4 4 2  — 6  2 . 4 6 9 4 2  — 4  4 . 1 5 2 4 7  — 6  7 .11041 — 6  2 . 6 4 4 4 1  — 4
16 .0  4 . 9 3 4 4 1  — 6  1 .8 0 7 E  —4 3 . 9 3 6 4 7  — b  5 . 1 6 5 4 1  — 6  1. 94 747 — 4
17 .0 3 . 9 7 1 4 7  — 6  0 . 32 9 !  —4 3 . 8 7 0 4 7  — 6  3. 7 9 9 4 2  — 6  1 . 4 4 6 4 2  — 4
18 .0  3 . 2 1 2 4 7  — 6  9 . 7 3 3 4 7  — 5  3 . 8 9 0 4 2  — 6  2 . 7 73’ !  — 6  1 .0721 :  — 4
19.0 2 . 6 8 4 4 2  — 6  7 . 1 5 5 4 7  — 5  3 . 9 1 2 4 2  — 6  2 . 0 7 0 4 7  — 6  8 . 0 4 2 4 2  — 6
20.0 2.40247 — 6  5 . 2 5 9 4 7  — S  3 . 6 S 4 4 7  — 6  1 . 5 4 3 4 1  — 6  6 . 0 1 9 4 1  — S
2 1 . 0  2 . 4 S 1 4 7  — 6  3 . 8 7 4 4 2  — 5  3 . 4 0 3 4 7  — 6  1 . 1 5 4 4 2 7  — 6  4 . 5 7 4 4 7  — S
2 2 . 0  2 . 1 9 2 4 7  — 6  2 . 8 S 0 E  — 5  2 . 9 8 7 4 7  — 6  8 . 6 1 4 4 7  — 7  3 . 4 5 4 E  — S
2 3 . 0  2 . 1 1 7 4 7  — 6  2 . 1 1 6 4 7  — 5  2 . 5 4 0 4 7  — 6  6 . S 9 3 4 7  — 7  2 . 6 4 8 E  — 5
2 4 . 0  2 . 0 8 4 4 7  — 6  1 .5 5 5 !  — 5  2 . 0 9 0 4 2  — 6  4 . 9 1 5 4 7  — 7  2 . 0 2 1 4 7  — 5
25.0 2.06347 —6 1.15 241 — 5 1.72747 —6 3.69647 —7  1. 56 8 !  —S
30.0 6.6084 7 — 7  2.63941 —6 1.00447 —b 9.77047 —8 4.402E — 6
35.0 1.229 47 —7 6.46342 —7 2.69247 —7 2. 76547 —8 1.066E —6
40.0 3.044 4 7 — 8  1 .683E — 7 7 .25047 —8 04 .4131’: —9 2.79642 — 7
4 S . 0  8 . S O 6 E  — 9  4 . 6 7 0 4 7  —8 1 . 3 9 3 4 1  —8 2 .66147 —9 7 .17942 —8
5 0 . 0  1 . 6 6 8 4 2  — q 1.3 57 41 —8 2.640! —9 8.21 042—10 1.87042 —R 

—

Figure 27. Calculat ed CO laser absorption coefficients for the
mid -latitude sumer model .
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D A T E  0 3 / 0 4 / 7 7
LASER LINE 2 0 5 5 . 1 6 9 2  3 .‘

M O D E L :  I 4 0 0 L A TI T U D E  SUMME R
NALFA 3.000 . ETA’. 1. 770

ALT . H2O 0 CO2 0 03  0 ~‘0 0 r:’l’Al.

0. 0 1 . 1 6 2 4 7  — 1  6 . 2 3 0 3 4  — 1  4 , 7 7 1 4 3 .  — S 1 .2 61 ! — I 7 4 /110 ’  — 1
1.0 6 . 8 1 7 4 2 — 2  6 . 1 2 4 1 :~~~ 1 4 . 2 1 7 !  — S  9 . ’ b lO  — 4  ~~. 7 4 b !  — 1
2 . 0 _ 3 . 6 9 147 — 2  3 ,9 , ,42  ~~ 3 . 7 0 7 !  — 5  ~~~~~~~ — 4  ‘ . 3 5 ’ 3 3 4 :  — 1
3 . 0  1 . 6 9 2 4 7  — 2  5 . 8 3 3 4 2  — 1  1 . 2 6 4 !  —S 5 , 63 !  — 4  8 .0 0 8 4 7  — 1
4 . 0  8 . 2 2 1 , 4 2  — ‘  5 . 6 4 6 4 7  — 1  2 . 43’ , l E  — 5  4 . 2 ’ 4 4 7  — 4  5. 733 47 — 1
5 . 0  3 . 6 4 1 4 2 — 4  5 . 4 2 7 1 ,  — 1 2 . 4 6 4 4 7  — 5  3 . 17 8 !  — 4  5 .4 6 7 4 7  — 1
6. 0 1 . 8 6 3 4 7 — 3  5 . 1 7 0 4 7 — 1  2 . 1 3 3 4 2 — S  2 .3 3 ’31 3 — 4  S .1~~1E — 1
7 ,0 9 . 4 2 5 4 2  —4 4 . 8 6 8 E  — 1  1 . 8 6 3 !  — ‘ - 1 . 69 7 !  — 4  4 . 8 7 9 4 7  — 1
8 . 0  4 . 3 8 2 4 2  —4 4 . 5 2 6 4 2  — 1  1 . 6 9 0 4 7  — S  1 . 2 0 9 4 7  — 4  4 . 5 3 2 4 7  — :
9 . 0  2 . 0 6 8!  — 4  4 . 1 4 9 4 2  — 1  1 . 3 8 4 4 7  — 5  8 . 6 1 2 4 7  — 5  4 . 1 5 2 4 2  — 1

1 0 . 0  8 . 9 1 4 4 2  — 5  3 . 7 3 1 !  — 1 1 . 1 2 9 4 1  — 5  5 . 9 7 9 4 7  — S  3 . 7 3 5 4 7  — 1
11.0  2 . 4 9 6 4 7  — S  3 . 2 9 7 4 7  — 1  1 . 0 7 8 4 7  — 5  4 . 1 5 0 4 2  — 5  3 . 2 9 7 E  — 1
1 2 . 0  5 . 4 1 . 0 4 2  — 6  2 . 8 4 2 4 7  — 1  8 . 9 0 7 4 7  — b  2 . 79 4 4 7  — 6  2 . 8 4 34 7  — 1
3.3.0 1.29242 —6 2 . 3 9 3 4 7  — l 8 . 4 4 7 !  — ó  1 . 8 7 8 4 2  — S  2 . 3 9 2 !  — 1
1 4 . 0  6 . 3 6 1 4 2  — 7  1 . 9 6 4 E  — 1  8 . 6 9 2 4 2  — 6  1. 3 ” 3 4 7  — S  1 . 9 6 4 4 2  1
1 5 . 0  4 . 2 1 9 4 7  — 7  1 . 5 6 4 4 7  —1 7 .77841 — b ‘~.9 15E — 6  1 . 5 6 5 4 7  -~~
1 6 . 0  3 . 1 3 5 4 7  — 7  1 . 2 3 0 4 2  — 1  7 . 3 1! — b  7 . 2 3 0 4 7  — 6  1 . 2 3 0 4 7
17.0 2.431 41 —7 9.66347 —2 7 .21411 — !  5.2 ’3742 —6 9.68447 —2

18.0 1.921 42 —7 7.39642 —2 7 .239 41 —6 3. 34 7j42 —6 7.35742 —2

19.0 1.69842 —7 5.60347 —2 7 .26047 — 3 ’, 2 . 8 7 9 4 1  — b  5 .60541 —2

2 0 . 0  1 . 4 0 6 4 7 — 7  4 . 2 1 0 4 2 — 2  6 , 7 4 5 4 2 — 6  2 . 1 4 2 4 7 — 6  4 . 2 1 1 4 7 — 3
21.0 1.43847 —7 3 .14842 —2 6 .26042 —6 1.~~~9 7 F  — 6  3 . 1 4 9 4 2  —2
22.0 1.29742 —7 2 .341 42 —2 5 .47642 —6 1.1.9042 — 6 2.34242 — .
2 3 . 0  1 . 2 6 4 4 1 — 7  1 . 7 4 4 E  — 2  4 . 6 2 9 4 2  — 6  9 . 0 6 7 4 7  — 7  1. 7 4 5 ) 3  — 2

2 4 . 0  1 . 2 6 6 4 7  — 7  1 .2 8 7 4 2  — 2  3 . 7 9 7 4 7  — 6  6 . 7 4 4 4 2  — 7  3 . 2 6 ’ ! — 2
2 5 . 0  1 . 2 7 9 4 2  — 7  9 . 5 5 6 4 7  — 3  3 . 1 2 8 4 1  — 6  S . 0 6 1 E  — 7  9 . 5 6 042 — 3
30 . 0  4 . 5 2 2 4 2  —8 2 . 1 4 4 4 7  —3 1.77 111 — 6  1 . 3 0 9 4 2  — 7  2 . 1 4 6 4 7  — 3
3 5 . 0  9 . 3 75 E  — 9  5 . 0 9 1 4 7  —4 4 . 6 2 3 4 7  — 7  3 . 6 2 6 4 1  — 8  5 . 0 9 6 4 7  — 4
4 0 . 0  2 . 5 8 5 E  — 9  1 . 2 7 9 4 7  — 4  1 . 2 1 , 0 4 7  — 7  1 . 0 7 8 4 2  — 8  1 . 2 8 0 4 7  — 4
4 5 . 0  8 . 0 5 6 4 7 — 1 0  3 . 4 4 0 4 7  — 5  2 . 2 7 0 4 7  — 8  3 . 3 4 0 4 2  —9 3.44342 —5
5 0 . 0  1 . 7 7 6 4 2 — 10  9 . 8 S 0 4 7 — 6  4 . 2 5 7 4 7 — 9  1 . 0 2 2 4 7 — 9  34 . 8 5 6 4 7 — 6

DATE 0 3 / 0 4 / 7 7
L A S E R  LINE 2 0 5 9 . 2 0 8 9  3 2 8
MODEL: MIDLA TI TU DE SUMMER
HALFA- 3.000 , ETA- 1.770

AL T. 34 20  0 CO2 0 03 0 CO 0 TOTAL
0 . 0  5 . 6 9 0 4 7  — 1  1 . 7 2 6 4 2  — 2  1 . 0 2 4 4 1  — 4  2 . 4 6 4 4 1  — 4  5 . 8 6 6 4 1  —~
1.0 3 . 3 2 7 4 2  — 1  1 . 3 9 7 4 2  — 2  9 . 5 6 9 4 2  — S  1 . 9 2 2 4 7  — 4  3 . 4 b 9 E  — 1
2.0 1.84042 —1 1 .133 47 —2 8.85547 — 5 1.48SF —4 1.95647 —1
3 . 0  8 . 8 5 5 E  — 2  9 . 1 4 9 4 7  — 3  6 . 2 7 8 4 1  — 5  1 . 1 3 0 4 7  — 4  9 . 7 9 0 4 7  — 2
4.0 4. 38 747 — 3  7,37847 —3 7.68SF — 5 8.56947 — 5 5 .14111 — 2
5.0 1.97947 —2 5.420! —3 7.06411 — 5 b .44547 — 5 .‘ .58441 —2
6.0 1 .03147 —2 4.718! — 3  b . S 0 4 42 — 5  4 . 8 0 1 4 7  — S  1 . 5 1 4 4 7  — 2
7.0 5. 30842 —3 3. 725 42 —3 6.124 421 —S 3. 532 41 — 5 9 .12941 —3
8.0 2.519! —3 2.94642 —3 S.465 47 —S 2 . 5 6 2 4 7  — 5  5 . 5 4 6 4 7  — 3
9.0 1 .21042 —3 2.30842 —3 5.02442 —S 1.85747 —S 3. ”8 641 —3

10 .0  5 . 3 1 8 4 7  —4 1 . 9 0 2 4 2  — 3  4 . 3 1 4 4 2  — S  1 . 3 1 8 4 2  — S 2 .39042 —3
11.0 1.51542 —4 1 .39242 —3 4,310 47 — 5 9.35247 —6 1.59647 —3
12.0 3.347 42 — 5 1 .07047 —3 3. 71547 — 5 6.47547 —b 1.14741 —3
1 3 . 0  8 . 0 9 5 4 2  — 6  8 . 1 0 6 4 2  — 4  3. 65547 —S 4.47047 —6 8 .59747 —4
14.0 3.975 42 —6 5 .92242 — 4 3. 84947 —S 3.268 47 — b  6 .37942 —4
15.0 2.65742 —6 4 .27547 —4 3.50842 — 5 2 .36047 — 43 4 .87647 —4
16 .0  1 .9 7 6 E  — 6  3 . 1 1 7 4 7  — 4  3 . 3 6 1 4 7  — 5  0 . 72 047 — 6  3 .  4~~0E — 4
17.0 1.53042 —6 2.28542 —4 3.311 47 — 5 1.2 6047 —6 2. 64 61” —4
18.0 1.20847 —6 1.6 6947 —4 3 . 3 6 9 4 7  —S 9.206! — 7  2 . 0 2 7 4 7  — 4
1 9 . 0  1 .0 6 3 E  — 6  1 . 2 1 6 4 7  — 4  3 . 3 8 7 4 2  — 5  b , 8 1 5 4 1  — 7  1 . 5 7 2 4 7  — 4
20.0 8.76942 —7 8.86547 — 5 3.1 6247 — 5 S.04647 —7 1.21647 —4
2 1 . 0  8 . 9 3 3 4 7  — 7  6 . 4 7 8 4 2  — 5 2 . 9 3 8 41 5 3 . 7 4 5 4 7  — 7  9 . 5 4 3 4 7  — S
2 2 . 0  8 . 0 2 6 4 2  — 7  4 . 7 3 0 4 2  — 6  2 . 6 7 2 4 7  — S  2 . 7 7 8 4 7  — 7  7 . 4 1 0 4 7  — S
2 3 . 0  7. 7 6 5 4 2  — 7  3 . 4 6 4 4 7  — 5 2. 170E ‘~5 2.09847 —7 5 . 7 3 3 4 7  —5 7

24.0 7. 7 4 5 4 7  —7 2.52741 — 5  1. 7 8 0 4 7  — S  1 . S5347 —7 4.40047 —S
2 5 . 0  7 .7 9 1 !  — 7  1 . 8 6 0 4 7  — 5  1 . 4 6 5 4 7  — 5  1 .1 61 !  — 7  3 . 4 1 4 4 1  — 5
3 0 . 0  2 . 6 5 9 4 7  — 7  4 . 0 0 2 !  — 6  8 . 1 8 4 4 7  — 6  2 . 8 8 7 4 7  — 8  1 . 2 4 8 4 1  — 5
3 6 . 0  5 . 3 0 0 4 7  — 8  9 . 2 1 0 4 7  — 7  2 . 1 0 S F  — 6  7 .” 0 4 E  — 9  3 . 0 8 6 4 7  — 6
40.0 1.396E —8 2.24 647 —7 ‘5.42047 —7 7.20447 —9 7.82847 —7
45 .0 4.170 42 —9 S.90842 —8 1.003 47 —7 b . 43 3 1 41—10 1.642! —7
S0.0 8.98SF—b 1.67S 4 7 — 8  1,.8b847 — 8 2.0 02 47—10 3.65442 —8

FIgure 27. Calculated CO laser absorption coefficients for the
mid -latitude summer model .
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DATE 0 3 / 0 4 / 7 7
LASER Li NE 2063.22 48 3 2
MOb42L~ MIDLATI’EUDE SUMM!R
NA LFA— 3 . 0 0 0 .  ETA— 1. ’

~ 70
ALT. 3420 0 C02 0 ., 0 CO 0 TOTAL

0 . 0  9 . 2 4 8 4 2  — 1 3 . 3 i 2 4 2  — 2  1. 414! — 0 j . 4 9 8 !  — 4  9 . 5 8 3 3 4 .  — 1
1.0 5.31447 — 1 2 .73041 —2 1.30241 —4 1,.1,75E —4 ‘ . 5 I ~ 8F.  1
2.0 2.88142 —1. 2.2 3211 — 2  1.18642 —4 9. 15141 —5 3 ,10647 — ,
3.0 1.354 42 —1 .827E —2 l.092! —4 7 ,33 1:)3 ~~~ . 639! —3
4.0 6,553E —2 1.492 42 —2 9.95611 — 5 5. :‘41E — ‘5 ‘4 .7:60 ! — ..

5.0 2.88642 —2 1.212! —2 4 . 9 7 7 4 2  — 5 4.1 -7?! — 5 4 .11 1 13. — -
6.0 1.467! —7 9.783442 —3 9 .102! —c 3.09347 — 5 2.4~~7E — 2
7.0 7. 35947 — 3 l.82j: — 1 7 .47741 —s 2,30 542 —5 1 . 52446 : — 2
8.0 3.382 47 —3 6.27947 — 3  6 .5 7 9 4 1  — 5 1, 70 147 — 5  9 . 7 4 4 !  — 3
9 .0 1 . S 7 8 4 2 — 3 4 . 9 8 2 E  — 3  5 . 9 6 0 E  — S  1 .251!  — 5  6 . c 3 2 4 7  — 3

10.0 6.69242 ‘~4 3.95147 ‘3 S .08011 “5 9 .058 47 —6 4 . t 4 4 0 !  -

11.0 1.84542 —4 3 095 41 —3 5 .04341 —5 6.53942 —6 3 .13 634 — 4
12.0 3.915! — 5 2.41847 —3 4.358! — 5 4.62947 — 6  2 .50547 — 1
13.0 9.17242 —6 1 .861! —3 4.30242 — 5 3.262E — 4 .  ,.‘416 I0 —

14.0 4.41647 —6 1.362E — ., 4.447E —5 2 .38347 —6 1.4 4E~~~3
15.0 2.950E —6 9.85942 —4 3.99347 — 3  1 . 72047 —6 3.030! — 3
16.0 2.192E —6 7.201,41 —4 3.78447 — 5 1.25442 —6 ‘.~~ 14E —~~
17.0 1.69542 — 6 S.23S47 — 4 1 . 72 0 1 1 — S  ‘~ .187E — T  6. ’,~~3! — 4
18.0 1.33742 —6 3.8 7047 —4 3 . 7 3 1 4 !  — 5  c .712! —7 4.70 43 . —4
19.0 1.183 42 —6 2.81847 —4 3 , 7/ 5 1 ’  _ 5 4.951131 7 3 .07! -4
20.0 9.81.6! —7 2 .0S2 11 —4 3 .44941 —5 3.~~S 47 — 7  2 . 4 1 1 1  —4
21.0 1.00642 —6 1.498! —4 3 .14 4 4 1 3 7  —S 2 .702 41 — 7 1 . 6 240 — .1

22.0 9.08 742 — 7  1.09242 —4 2 . 7 ’ O E  — 5  1.99’ !  — 7  1. ‘ 3 1,1. — 4

23.0 8.89947 7 7.97247 S 2. :143! ~ 5 1.49847 ‘ : 1 . C 3 ~~34

2 4 . 0  8 . 9 2 8 4 2  — 7  5 . 8 0 6 4 2  — S  1 . 8 9 0 4 2  — 5  1 . 1 0 b 4 1  7 7 .7 1 4 ’:.  — ‘,

25.0 9.03441 —7 4 . 2 1 4 : 4 1  — 5  1 . 5 4 8 4 1  — S  34 .2 3 6 4 7  — 8  5. 91 31 — b
30.0 3.27347 —7 9 .01241 —6 8.31542 —6 1 . 9 8 7 4 2  — 8  1,.7 6 7E — ‘

35. 0  6 .9  47E — 8  2 . 0 3 5 4 2  — 6  2 . 0 5 8 4 2  — 6  ‘ 3 . 1 4 7 4 7  — 9  4 - 1 414 1! — 4 ’

4 0 . 0  1 . 9 6 2 4 2  —8 4 . 8 6 9 4 1  ‘~ 7 5 . 0 9 1 4 7  7 1 . 4 2 8 4 1  9 1 . 0 1 7 !  —

45 .0 6.221 42 —9 1 .26242 —7 9 .10647 — 8 4.5 88 11—10 . .239! — 1
S0.0 1.38047 —9 3.56042 —8 1.6 7041 —8 1.2 5 0 )3—10 5 .38047 - 9  3

DATE 0 3 / 0 4 / 7 7
LASER LINE 206 7 .2068 3 2 6
MODEL: MIDLA T ITUDE SUMMER
MA LF?— 3.000 , 41T 44— 1. 770

A L T .  34 20 0 c02 0 03 0 CO 0 TOTAL
0 . 0  l .6 9 6 E  — 1  3 . 7 5 8 4 2  — 2  2 . 4 8 0 4 2  — 4  1 . 3 0 3 !  — 4  8 . 0 7 6 4 7  — 1
1 .0  4.  4 1 0 E  — 1 3 .  O7~~E —2 2 .32S42 —4 1.02 7! —4 4. 21 42 — i
2.0 2. 38047 — 1 2 , 5 . 434: — 2 2 . 1 7 2 4 1  — 4  8 . 0 5 0 1 1  — S 2 . 6  4 4 2  — 1
3 . 0  1.111! — 1  2 . 0 2 8 4 7  — 2  2 . 0 6 4 7  — 4 6 . 2 3 8 4 7  — 5 1 . 3 1 7 4 1  — 1
4 . 0  S . 3 3 9 !  — 2  1 . 6 J c 4 7  — 2  1 . ’3~~~ 1- — 4  4 . 8 1 9 4 2  — 5  4 3 . 9 9 9 4 7  — .

5.0 2 .333 42 —2 1 . 3 1 1 4 7  — 2  1 . 84 b E  — 4  . 1 .6 9 8 4 7  — ‘ 5  3.6661’. —2
6.0 1.17542 —2 1.0 4542 — 2  1. 76342 —4 2. 9 1 5 4 2  —~~ 2 . 4 1 4 1  — 2
7.0 5.83942 —3 ~ .25447 — 3  1. 7~~1E — 4 2.118E — 5 1.429! — 2
8.0 2.649! —3 6 .53 447 — 3  1. 5’4SF — 4 1.58147 — 5 ‘1 .359 423 — 3
9 . 0 1 . 2 2 1 4 2  — 3  S . 1 3 ’ E  — 3  1 . 5 3 4 4 2  — 4  1 . 1 7 5 4 2  — 5  6. 5 .40 . —3

10.0 5.10442 —4 4.036! —3  ~,. 38742 —4  ‘3 .61911 — 4 .  4. 6:142! —3
11.0 1.389! —4 3 .14 442 — 3  1 .4’ ‘0’ — 4  6 . 2 9 5 4 7  — b  ‘ . 4 1 5 0 ’  — 3
12.0  2. 9 0 3 4 2 5 2 . 4 4 4 4 2 3 , 1 2 ~~42 — 4  4 . 9 2 1 4 7  “ I -  2 . 6 3 0 1 7  — 7
1 3 . 0  6. 7 4 1 4 7  — 6  1 . 8 7 7 4 2  — 3  i .  3 7 6 4 1  — 4  3 .  ~ 7 7 4 1  — b  .. . : 2 ’ !  — 3
14 . 0  3 . 3 0 9 4 2  — 6  0 . 3 8 3 !  — 3  1 . 4 ‘ 4 0 . —4 2.3 5813 — 5  1. 53 647 — 3
15.0 2. 19847 —6 1.007 47 —3 1.360!: — 4 1.70211 — 6  1. 14 7 !  — 3
3.6.0 1.63047 —6 7.3 91E — 4 1.3 2 442 —4 1.24 1 42 —6 ‘4 . 7 4 3 !  — 4
17.0 1.26147 —6 ‘5 .45242 —4 1 .32 4 42 —4 9.09047 — 7 b. ” 48E —4
18.0 9.93847 — 7  4 . 0 0 6 4 7  — 4  1 . 3 4 3 4 1  — 4  6.64147 — 7 ‘,. 37 1! 4
19 . 0  8 . 8 1 2 4 7  — 7  2 . 9 3 0 4 7  — 4  1 . 3 5 6 4 7  — 4  4 . 1 4 8 8 4 7  — 7  4.30047 —4
20.0 7.32347 — 7  2 . 1 4 2 4 7  — 4  1 . 2 8 4 3 4 2  — 4  3 . 699 !  — 7  3 . 4 1 9 4 2  — 4
2 1 . 0  7.51 742 —7 1, .569! —4 1 . 17441 —4 2 .656!: —7 2. 75347 —4
2 2 . 0  6 . 8 0 6 4 2  — 7  1 . 1 4 8 4 1  — 4  1 .025 ! .  —4 1. 959 41 —7 2.1.81! —4
2 3 . 0  6 . 6 9 4 4 7 — 7  8 . 4 1 7 4 7 — 0  8 . 5 ~~f : F: — 5 1 . 4 6 3 ) 3 — 7  1. 7 0 7 4 7 — 4
24.0 6.7 2 9 4 2  — 7  6 ,1 4 41421 — 5  7 .00141 — S 1.078E —7 1 .323 ! —4
2 S . 0  6 . 8 2 2 47 — 7  4 . 5 3 0 4 7  — ‘ 5  .73942 —S 8.011 133 —8 1 .03447 —4
30.0 2.5 2647 —7 9 .82542 — 6 3.05947 — 6 1.39547 — 8 4 .043847 — 5
3 5 . 0  5 . 4 9 2 4 1 — 3 4  2 . 2 9 7 4 7  — 6  7 . 4 9 3 , 47 — 6  4 . 8 0 9 !  — 9  9 . 8 4 8 1 1  — 6
40.0 1. 693 47 —8 5.76 3 4 7  —7 1 .9 30 47 —6 1.305! —9 .‘ .4.’311 — b
4 5 . 0  S . 1 6 7 4 7 — 9  1 . 5 6 9 4 7 — 7  3 . 2 3 9 4 1 — 7  3 . 7 5 9 4 7 — 1 0  4 . 8 6 3 4 2 — 7
50.0 1.159 47 — 9 4.53647 —8 .90942 —8 1 .11247—10 1.057! — 7

Figure 28. Calculated CO lase r absorption coefficients for the
mid -lat itude summer model .
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DATE 03/04/7 7
LAS E R LINE 2 0 7 1 . 1 5 4 6  3 1 6 

3
MODEL: MIDLATIT UDE SUMM ER
NALFA . 3.000. ETA 1.770

ALT . 1420 0 CO2 0 03 0 Cl,) 0 TOTAL
0.0 1.632E — 1 1.1 3611 —2 4.30642 —4 1.40642 —4 1. 74842 — 1
1.0 9.35242 —2 8 .95747 — 3 4.20847 —4 1.112 47 —4 1 .03042 —1
2.0 5.06542 —2 7 .249 47 —3 4.08847 —4 8 .7546 -5 5.839! —2
3 . 0  2. 3 8 4 4 2  — 2  5 . 8 3 6 4 7  — 3  4 . 0 3 1 E  — 4  8 . 8 2 0 4 7  — 6  3 . 0 1 4 E  — 2
4.0 1.15742 — 2 4.69547 —3 3.94)47 —4 5 .29841 — 5 1.67242 —2
5 . 0  5 . 1 2 8 4 2  — 3  3. 62 41 —3 3.81442 —4 4.09041 — 5 9.31242 —3
6.0 2.628! —3 2.99942 —3 3.69142 —4 3.131 42 —S 6.028E —3
7.0 1. 333 47 —3 7 .37142 —3 3.65147 —4 2.37047 — 5 4.09342 —3
8. 0  6 . 2 2 8 4 2  — 4  1 . 8 8 3 4 7  — 3  3 . 4 4 6 4 7  — 4  1. 7 8 2 4 7  — 5  2 . 8 6 8 4 7  — 3
9 . 0  2 . 9 5 6 4 2  — 4  1 . 4 8 4 4 7  — 3  3 . 3 2 9 4 7  —4 1 . 3 3 4 4 2  — 5  2 . 1 2 6 4 2  — 3

10.0 1.28542 —4 1.17047 — 3  3 . 0 3 1 4 7  —4 9 . 8 5 7 4 7  — 6  1 . 6 1 24 7  — 3
11.0 3.63242 — 5 9.146 47 —4 3 .191E — 4 7 .249 42 — 6  1.27747 —3 7
12 .0 7.98042 —6 7.150 47 —4 2. 93347 —4 5.24942 —6 1.02247 —3
1 3 . 0  1 . 9 4 5 4 2  — 6  5 . 5 1 9 4 2  —4 3 . 0 5 8 4 1  —4 3 . 7 7 4 4 2  — 6  8 . 6 3 3 4 2  — 4
1 4 . 0  9 . S 7 6 4 2  — 7  4 . 0 3 2 !  — 4  3 . 2 1 6 4 7  —4 2 . 7 5 7 4 2  — 6  7 . 2 8 6 E  — 4
15.0 6.412 42 —7 2 .91242 —4 2. 92847 —4 1 .99042 —6 5 .86642 —4
16.0 4.77641 —7 2 .12447 —4 2.80247 —4 1.45147 —6 4.944E — 4
11 . 0  3 . 7 0 7 4 2  — 7  1.55647 —4 2. 71447 —4 1.06347 —6 4.34447 —4
18 .0 2.93347 —7 1. 13747 —4 2.80347 —4 7.76547 — 7 3.951E —4
19.0 2.587E —7 8.263 47 — 5 2 .78847 —4 5.70942 —7 3.623 41 —4
20.0 2.13947 — 7  6.006 47 —S 2.57’ 11 —4 4.19842 —7 3 .18247 — 4
21.0 2.1 8442 — 7  4 . 3 7 7 4 7  — S  2 . 3 6 8 E  — 4  3 . 0 9 5 4 7  — 7  2 . 9 1 1 4 7  — 4
22.0 1. 967E —7 3.148E — 5 2.05247 —4 2.28047 —7 2.37542 —4
23.0 1.91047 — 7  2.322 42 — 5 1.698E —4 1.69942 —7 1.93447 —4
24.0 1.91 042 —7 1.690! — 5 1.37942 —4 1.250E —7 1.55147 —4
25.0 1.92747 —7 1.241E — 5 1.124E —4 9.27947 —8 1.25147 —4
30.0 6.71 93 —8 2.62647 —6 S.728E — 5 2.16947 —8 6.00042 —5
35.0 1.3 7842 —8 6.02242 —7 1.34447 —5 5 .43942 —9 1.40642 —5
4 0 . 0  3 . 770E —9 1 . 4 9 8 4 7  — 7  3 . 1 3 5 4 7  — 6  1 . 4 5 6 4 1  — 9  3 . 2 9 0 4 7  — 6
45.0 1.17047 — 9 4.12242 —8 S.341E — 7 4.14547—10 5.76942 —7
50 . 0  2 . 5 7 8 4 7 — 1 0  1 . 2 0 9 4 2 — 8  9 . 5 7 3 E — 8  1 . 2 1 9 4 2 — 1 0  1 . 08 2 4 7 — 7

DATE 03/04/7 7
LASER L I N E  20 7S. 0 6 8 2 3 2 4
MODEL : M 1DLATIT- .:uE SUMMER
NAL FA= 3 . 0 0 0 ,  41TA ’~ 1 . 7 7 0

ALT . 3420 0 C02 0 03 0 CO 0 TOTAL

0 . 0  3. 3 9 2 E  —1 1 . 2 7 1 4 1  — 2  7 . 6 4 3 4 7  — 4  1 . 8 6 9 4 2  — 4  3 . 3 2 9 4 1  —1

1.0 1 . 9 7 0 4 7  — 1 1 . 0 3 0 4 2  — 2  7 . 8 8 8 4 2  — 4  1 . 4 8 1 4 1  — 4  2 . 0 8 3 4 2  — 1
2.0 1.08542 —1 8.366 47 —3 8.16847 —4 1.169 41 —4 1.1.7842 —1

3.0 5 .202 41 —2 6.76842 —3 8.68947 —4 9.143 47 — 5 5 .97547 —2

4.0 2.57247 —2 5 .47147 —3 9.26042 —4 7 .12941 — 5 3.2 1. 941 —2

5.0 1.16947 —2 4.40642 —3 9.87647 —4 5.522! — 5 1. 70442 —2

6.0 6.042! — 3  3. 627! —3 1.06842 —3 4.24342 — 5 1.06847 —2
7 . 0  3 .112 !  — 3  2 . 8 0 1 4 2  — 3  1 . 19 8 !  — 3  3 . 2 2 4 4 1  — 5  7 . 1 4 3 4 2  — 3
8.0 1.47847 — 3  2.234 47 —3 1.29842 —3 2.43 542 — 5 6.034! — l
9 . 0  7 . 1 0 5 4 7  — 4  1. 7 6 6 4 7  — 3 1 , . 4 6 3 E  — 3  1 . 8 2 9 4 1  — S  3 . 9 4 7 4 2  — 3

10.0 3.128! —4 1.396E —3 1. 55047 —3 1 . 3 5 7 4 2  —6 3.27241 —3

11.0 8.92442 —5 1.092 42 —3 1. 92311 —3 1 .00142 —S 1 .11SF — 1
12.0 1. 97647 — 5 8.53942 —4 2.09641 —3 7 .279 47 — b 7• 977 47 —3
13.0 4 .83S47 —6 6 .531447 —4 2.59242 —3 5 .25047 — b  3 .26041 —3
14.0 1 .425 47 — 6  4.8 12131 —4 3 .19847 —3 3.836! —6 3.68441 —3

15.0 9.28947 — 7 3.47641 —4 3 .382 47 —3 2.76942 — b  3. 73411 — 3

1 6 . 0  6. 7 4 0 E  — 7  2 . 6 3 5 4 7  — 4  3 . 6 7 8 E  — 3  2 . 0 1 9 4 7  — 6  1 . 9 3 S 4 1  — 3
17.0 5.0 9542 —7 1 .85847 —4 4.05741 —3 1.47942 —6 4 . 2 4 S F  .3

18.0 3.92647 —7 1.358E —4 4.48747 —3 1.08041 —6 4 .6240. — 3

1 9 . 0  3 . 1 7 5 4 2  — 7  9 . 8 7 0 4 2  — S  4 . 7 9 0 4 7  — 3  7 . 9 3 8 4 1  — 7  4 . 8 8 9 4 1  — 1

20.0 2.70947 — 7  7 .08042 — 5 4.73047 —3 S.83S42 — 7  4 . 8 0 2 4 7  — 3
21.0 2.70747 —7 5 .23747 — 5 4.64SF —3 4.29941 — 7  4 . 5 9 8 4 1  — 4
22.0 2.37942 —7 3 .82047 — 5 4.07241 —3 3 .16547 —7  4 . 1 1 0 1 3 — 1
2 3 . 0  2. 2 5 3 4 2  — 7  2 . 7 9 0 42 — S  3 . 4 4 2 4 1  — 3  2 . 3 5 6 4 7  — 7  3 . 4 7 0 4 1  — 1
24.0 2.1 9942 — 7 2.03642 — 5 2.84547 —3 1 .73247 —7 2 . 86641 3
2 5 . 0  2 . 1 6 7 4 7  — 7  1 . 5 0 1 4 2  — 5  2 . 3 4 9 4 7  — 3  1 . 2 8 5 4 2  — 7  2 . 3 b 4 !  — 3
3 0 . 0  6 . 7 5 6 4 7  — 8  3 . 3 9 3 4 7  — 6  1 . 2 0 6 4 7  — 3  2 . 9 8 8 4 1  —8 1.70911 — 3
3 5 . 0  1 . 2 S 7 4 7  — 8  1 . 0 1 4 4 1  — 6  2 . 7 7 1 4 7  — 4  7 . 4 4 3 4 2  —9 2. 78213. — 4
40.0 3.068 47 —9 5 .021 133 — 7  6 . 2 8 6 4 7  — 5  1 .9 ~~7 47 —~~ b.33 7 E — 5

4 5 . 0  9 . 2 1 3 4 7 — 1 0  3 .5 8 5 4 7 — 7  1 . 0 4 5 4 7 — S  5 . 5 8 7 1 : — b 1 . 0 8 1 4 7 — S
5 0 . 0  1. 9 2 3 4 7 — 10 2 . 3 5 , 1 4 7 — 7  1 . 8 5 1 4 2 — 6  1. 6 1 4 4 1 — 1 0  2 .08647 —6

FIgure 28. Calculated CO laser absorption coefficients for the
mid -latitude summer model .
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~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
Y~~~~~~

:~AT! C 3 / 0 4 ( ~~7
1 8 0 4 7 6  LINE 2 C ~~8 . 9 4 7 3  3 2 3

: 3 3 . - M1  A n : ” .! S UMM ER
%.‘Lt”~~- 3.000. 34:TA— 2 , 77 ’

A L T .  8 1 . - 0 ,‘:‘.2 0 :3 0 :70 0 -r

0 . 0  4 . 4 3 b 4 1  — 1 1 . 1 1 5 0  ‘i 3 .72 341 —4 . 1 37 1:  — 4  6 .~’”~~F — 1
1.0 / . 4 6  3” — 1  t . ’~~~’~ — 1 9. 44 -3 44 2 — 4  : 5 7 1 ”  —4  3 .6 7 0 4 ’  — 3
2 . 0  . 1 4 4 2 6  — 4 3 . 3 4 4 3 4 2  —2 1 . 0 0 6 4 1  — 3  ,. , ‘ 4 1 0 ) 3  .- , . - .  4 . 3 3 -1
3.0 ‘. 7 2 - 4 2 .  — 8.99411 —1 2. 04 911 — 3  3. ’’ ’~01: —~~ 3 . 4 6 4 3  —1
4 . 0  ..b7lE — 2  8 .161! — 1  7 .1388! — 3 1.247! — 4 1 .0’4.1. 1
S . 0  1. 4 3  - . 7 .32,! -.

~~ 3 . 3 2 0 4 1  — 3  ‘3 , 5 4 4 4 3 4 2  —5 l4 .~~. 3 ’ l  — 2
‘ - . 2 4 4 1 .  — 3  6 . 756 !  — 2  0 . I S S L  — 3  ; . O s ’ 3 F :  — 5  7 . 4 0 4 30 — 2

7 . 0 2 . ~~ 78 !  — 3  6 . 1 6 2 4 1  — 2  . . 2 2 3 4 2  — 3  0 . 4 3 8 8 ) 3  — 6  ‘- . 5 2 8 1 3 .
8 .1  ,, 5 5 9 3 , — 3 5.550! —2 1.240! — 3  4 . 3 0 8 !  — ‘ 5  5. 7 8 5 4 1  — 2
‘3 . O  4. 6 3 0 4 7  — 4  5 . 0 4 5 4 2  — 1  3.292 ! —3 3.24:! — S 0 .22311 — -

10.0 1.81647 —4 4.520! — 2  1 . 2 6 6 4 2  —3 2.413 4 ’ : — S  4 . 6 6 7 4 2  — 2
1.1.0 4. 8 6247 — 5 4. 75! —2 1,4201 : — :  1 . 7 8 S 4 7  — 5  4 . 2 2 0 4 ’ .  — 2
12.0 9 . 1 0 4 4 7  — 6  3 . 6 0 7 4 2  —2 1 .40841 —3 1.30041 — 5 3.74047 — 2
13.0 1.990! — 6  3 . 19~~E —2 1 .934447 —3 ‘4 . 1 8 7 4 7  ‘-: ‘  3.35’ ! —2
14 . 0  7.48542 — ‘ 3 .0 6147 —2 1.717)3 — 3  6.858! — 6  3 . 2 3 3 ) 3  — ?
1 5. 0  4 . 9 1 14 7  — “ 2 . 9 0 4 4 2 — :  1 . 4 3 12! —3 4 . 9 0 3 1 1 — 1 .  3 . O t . € ’ E  — 2
16.0 3. 58747 —7 2. ‘2941 — .‘ 1.584! —3 3 .030 67 —6 2 .3884 : — 2
17.0 2.72841 —7 2 . 5 2 8 4 7  — 2  1. 6011 —3 2.544! — 1 . 4’ ”9 !  — 2
18.0 2 .11647 — 7  2 . 3 1 8 4 7  2 1 . s 4 4 4 7  — 3  1. 4 i 2 ’ . — 3 4  2 4 3 3 7 3 :  —2
19.0 1.85947 —7 2. 122 41 —2 1.65 :1.  — 3  1 . 4 1 9E 6 2 . 3 1 4 ~~~_ —2
20.0 1.531 4 1 — 7  1. 1 04341 —: 1. ” ,:,! —3 1, 7 4 ’’ : — 3 ’  2 , 0 . 2 1 :  — —

2 1 . 0  . 5 57 !  7 1.646! ~~ .1 . 414! 3 7.0020 — 1 . 0145 — 2
22.0 1.396 41 —7 1. ..6347 — 2  1.~~~3 1 E  —3 0 .- I’:! — ‘ . 046! —1
23.0 1.36 941 —7 :.2b ’1E — 2  1 . 0 1 : 0 — 1  4 . 1 0 ’ S — 7  3 :70 !  — 2
2 4 . 0  3 . 1 6 3 4 7 — 7  ~~ ob ~~! — 2  4 . 2 4 : : ’  — 4  3 . 34 311 — 7  14 6 : - :  — 7
2 5 . 0  1 . 3 b 8 E  — 7  5 . 8 3 2 4 7 — 3  6 . 7 1 6 4 2 — 4  / ~~~~ I 4 ) 3  — 7 4 .5040 -3
30.0 4.95441 —d 3.220 47 — 3  0 . l~~~’t: — 4 5 . 3 15 !  — 1 3  3 .53 !  — 3
3 5 . 0  1 . 0 5 0 : . — 8 1 . 1 3 6 4 ’ .  — 3  7 .S34747 —S j .3 1942 — “  1 . 2 3 1 !  ‘ 3
40.0 3.010! — 9  4 . 5 1 6 4 7  — 4  1. ’ 1 3 1 3  — 5  7 . 4 8 3 4 1  — ‘ 4  4 , 7 2 7 7  — 4
4 5 . 0  9.3 7 0 41— 33 2 .1)607 —4 2. 43 93’ —6 9. 7 8 9 6 — 1 0  2 . 1 6 S F .  — ‘

5 0 . 0  2 . 0 0 3 ) 3 — 7 0  1 . 0 5 9 4 1  — 4  5 . 7 2 1 1 3 1  —7 2 . 8 6 2 1 1 — 1 0  3 . 0 6 4 4 7  — 4

DATE 03, 0 4 / 7 1
L A S E R  LINE 2082. 7919 3 2 2
MODEL: M1OLAT ITUDE SUMMER
N A L F P,— 3.000, ETA— 1.770

ALT . 342 0  0 CO2 3 .)3 0 CO 0 TOTAL
0 . 0  1 . 2 0 5 4 1 — 1  6 .4 9 2 !  — 3  6 . ’ 4 9 7 3’ — 4  $ . 8 87 E  — 4  1 . 2 5 1 4 2  — 1
1.0 6.85 642 —2 5 .65947 — 3  “ .50647 4 7.08047 —4 7 .5 34! —2
2.0 3.67142 —2 4.56447 —3 6.04841 —4 5 . 6 2 6 1 1 — 4  4 . 2 4 4 !  — .‘

3 . 0  1 .6 9 9 4 7  — 3.345 047 — 5 . 74041 —4 4 .43 111 — - 1 2 . 1 6 4 3 5  — 2
4.0 8.09047 —3 2.914’!: —3 5.42642 —4 3.480F. — 4 1 .1 ,9 0 !  — 2
5 . 0  3 . 5 0 5 4 2  — 3  2 . 3 1 9 4 1  — 3  ‘ 3 . 0 9 6 4 7  — 4  2 . 7 1 6 4 7  — 4  b . 6 0 S 5  — 3
6 . 0  1 . 7 5 2 4 2 — 3  1. 8 3 4 4 7 — 3  4 . 8 , 5 4 1 — 4  2 .102 42 —4 4 . 2 7 6 3 - 3
7 .0  9 . 6 4 2 4 7  — 4  1 . 4 3 9 E  — 3  4 .  ‘~~~“42 — 4  1.60842 —4 2.932 ! —3
8 . 0  3 . 3 3 9 2 4 7  — 4  1 . 1 2 9 4 2  — i  4 .  188! —4 1.224 47 —4 2. 0 ’ 934 —3
9 .0  1 . 7 8 4 4 7  — 3  9 .61 311 —4 4.22147 — 4  9 . 2 5 9 3 ’ — 6 1.5744 — 3

10.0  7 . 4 1 5 4 7  — 5 6.85547 —4 3, 97 7 47 —4 6.92442 — 3  1 . 2 1 6 ) 3  — 3
11.0 2.00942 —5 5.3004 7 — 4  4 .1 1142 — 4 5 .14242 — 5 1 . 1 1 3 ) 3 — 1
12.0 4.17647 —6 4.07911 —4 3.85142 —4 3.76442 —S 8.:4407 —4
1 3 . 0  9 . 6 6 5 4 7  —7 3.11 1 47 — , 4.09047 —4 2. ‘ 2 9 4 2  — 5  7,4434! —4
1 4 . 0  3 . 6 5 3 4 2  —7 2.30547 —4 4. 2 60 47 —4 1. 19 43’. —5 4 .768 1: —4
1 5 . 0  2 . 4 1 8 4 2  —7 1.69342 — 4  3.8 5 047 —4 1 . 4 4 0 4 7  — 5  5.690! —4
1 6 . 0  1 . 7 7 9 4 7  —7 1 .25 947 — 4  3 . 6 6 7 4 7  — 4  3 .  5 5 4  5 S.0 3 3 1 1  — 4
17 .0 1.359! —7 9.426 42 — 5 3.62047 —4 ‘.688! —6 4. 6411 —4
18 . 0  1 . 0 6 1 4 7  —7 7 . 0 5 8 4 2  — 5  3 . 6 S 0 4 7  —4 ‘5 .61611 — 4 ’  4 . 4 1 3 3 4 . — 4
1 9 . 0  9. 3 2 4 4 7  — 8  5 . 3 1 2 4 7  — S  3 .6 0 7 !  — 4  4 . 1 2 3 !  — b  4 . 1 6 0 3 ’  — 4
2 0 . 0  7 . 6 8 0 4 7  —8 4.01247 —S 3. 3 11 47 —4 3 . : 2 ,4? — 3 , 3. 74 30 —4
2 1 . 0  7 . 8 16 42  —8 3 . 0 4 4 4 7  — 5  3 . 0 2 8 4 2  — 4  2 . 2 2 4 1  6 3.3 64347 —4
2 2 . 0  7.01742 —8 2.3 1 047 — 5  2 . 6 1 0 E  — 4  1 . 5 4 ( 6  —b 3. 43 5942 —4
2 3 . 0 6 . 8 5 0 4 7  — 8  3 . ’ 6 4 4 7  — 5  2 . 1 3 9 4 7  — 4  0 . 1 1 3 4 ! —b 2 .33 041 —4
24.0 6.831! —8 1.355E —S 1 .72941 —4 8 .94941 — ‘  1. 8 7 4 0  — 4
2 5 . 0  6 . 8 7 3 4 7  — 8  1 . 0 3 7 4 7  —S 1 .40342 —4 b ,634 11 — 7  1 .5144 —4
3 0 . 0  2 . 4 7 0 4 7  — 8  3 . 0 1 3 4 7  — 6  6.85542 — 0 1 .526 47 —7 7 .1 7447 — S
35.0 5.25247 —9 1.00 4111 —6 1 . 4 4 3 ’  — 0  3 ’ S , ’ !  — 8 1. 54841 “5
4 0 . 0  1 . 5 0 9 1 1  — ‘3 4.116 41 — 7  3 . 4 5 1 E  — 6  9 . 84 147 — “ 1 .87447 —1.
4 5 . 0  4 . 8 7 7 4 7 — 1 0  1 . 9 , 0 4 7  — 7  ‘:.68047 —7 2. 74341 —9 7 , 7q347 — 7
50.0 1.08442—10 4 , 4 3 4 4 7  — 3 3  1 . 0 ( 2 4 7  — 7 7 .98511—10 I .46442 —7

Figure 29. Calculated CO laser absorption coefficients for the
mi d-latitude summer model
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DATE 0 3 / 0 4 /7 7
LAS IP LINE 2 0 8 6 . 6 0 1 8  3 2 1
MO D E L~ MIDLATITUDE S U M M E R
N4~LF~.— 3.000. ETA- 1. 7 7 0

ALT. 820 0 C’132 0 03 0 CO 0 TOTA L
0 . 0  3 . 9 6 0 4 2  — 1  4 . 5 5 1 E  — 3  1 . 0 1 2 4 2  — 3  7 . 7 9 3 4 2  — 9  4 . 0 9 3 4 2  — 1
1 .0  2 . 2 1 3 4 2  —1 3.647E — 3  9 . 9 2 4 4 2  — 4  6.2751 ‘ 3  2.32242 —1
2 . 0  1 . 1 5 84 7  — L  2 . 9 1 2 4 2  — 3  9 .78 7 47 — 4  5 . 010E —3 1.248 42 — 1
3 . 0  5 . 2 1 3 4 7  — 2  2 . 3 0 5 E  — 3  9 . 9 1 6 4 7  — 4  4 . 0 1 3 4 2  — 3  5 . 9 4 3 4 2  — 2
4.0 2.4 11 42 — 2  1 .823E — 3  1 .005E —3 3. 18247 —3 3.012! —2
5 . 0  1 . 0 1 3 4 7  —2 1.43 647 —3 1 .01711 —3 2.50642 — 3  1.50947 —2
8.0 4.90047 —3 1.124 47 —3 1.04347 —3 1.95642 —3 9.023E —3
7 . 0  2 . 3 3 5 4 2  —3 8.72942 —4 1.10842 —3 1.510! —3 5 .82547 —3
0 . 0  1 . 0 0 7 4 2  — 3  6 . 7 8 4 E  — 4  3 . 1 4 6 4 7  — 3  1 . 1 6 0 4 2  — 3  3 . 9 9 1 4 2  — 3
9 .0 4.43842 —4 5.24547 — 4  1 . 2 2 6 4 7  — 3  8 . 8 4 3 4 7  — 4  3 . 0 7 9 4 7  — 3

10.0 1.75542 —4 4.043E —4 1.266 47 — 3  6.67542 —4 2.51347 —3
11.0 4.54342 —5 3 .09747 — 4  1 . 5 3 1 4 2  — 3  4 . 9 9 8 E  — 4  2 . 3 8 6 4 7  — 3
12.0 8.92542 —6 2.36342 —4 1.65642 —3 3.69242 —4 2.27042 —3
1 3 . 0  1 . 3 7 0 4 7  — 6  1 . 7 8 S 4 2  — 4  2 . 0 5 8 4 2  —3 2 . 7 0 0 4 7  — 4  2 . 5 0 8 4 2  — 3
14.0 6.62047 — 7 1 . 3 0 5 4 7  — 4  2 . 5 5 7 4 7  — 3  1 . 9 7 3 4 7  —4 2.88641 —3
15 . 0  4.  3 5 2 4 7  — 7  9 . 4 2 1 4 7  — 5  2 . 7 9 4 4 7  — 3  1 . 4 2 5 4 2  —4 3 . 0 3 1 4 2  — 3
1 6 . 0  3 . 1 8 6 4 2  —7 6 . 8 6 9 4 2  — 5  3 . 2 0 2 4 7  — 3  1 . 04 0 E  — 4  3 . 3 7 4 4 7  — 3
17 . 0  2 . 4 2 9 4 7  —7 5.032 47 —5 3. 773 47 —3 7.61647 — 5 3.89942 —3
18.0 1.88947 —7 3.67842 — 5 4.501E —3 5.56542 — S 4.59342 —3
19 .0  1 .6 6 4 E  — 7  2 . 6 8 1 4 7  —5 5 . 1 8 9 4 7  — 3  4 . 0 8 1 4 7  —S 5 .25742 — 3
2 0 . 0  1.374 42 —7 3. 956 42 —5 5 .5 35 42 —3 2.993 47 —S 5.58547 — 3
2 1 . 0  1 . 4 0 1 4 2  — 7  1 . 4 3 0 4 7  — 5 5.72747 —3 2 .20147 — S  5 . 7 6 3 4 7  — 3
22.0 1.26042 — 7 1.04547 — 5 S.48347 —3 1.61747 — 5 5.51047 —3
23.0 1.2 4047 —7 7.66442 —6 4.89847 — 3  1 . 1 9 8 4 7  — 5  4 . 9 0 8 4 7  — 3
24.0 1.238E —7 5.59542 —6 4.2S242 —3 8.792 42 —6 4.267 47 — 3
2 5 . 0  1 . 2 4 7 4 2  — 7  4 . 1 2 2 E  — 6  3 . 6 4 8 4 7  — 3  6 . 5 0 9 4 7  — 6  3 . 6 5 9 4 7  — 3
30.0 4.597E —8 8 .99242 —7 2 .05142 —3 1.480 47 —6 2.05442 — 3
3 5 . 0 9.96042 —9 2 . 1 1 7 4 7  — 7  4 .179E —4 3.59747 —7 4.78542 —4
40.0 2.89547 —9 5 .357 47 —8 1.07742 —4 9 .28942 —8 1.07842 —4
45 .0 9 .3SSE— 10 1.47047 —8 1 . 7 7 3 4 7 — S  2 . 5 5 9 4 2 — 8  1.771 42 — 5
50.0 2 .046 42—10 4.271E —9 3. 12 747 —6 7.409 47 —9 3.139 42 — 6

Figure 29. Calculated CO laser absorption coefficients for the
mid-latitude summer model .
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Fi gure 30. 1973 measurements nf CO laser abs ’ir t :t ion by water vapo r
with linear least square fi t.
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Figure 31. 1973 measurements of CO laser absorption by water vapor
with linear least square fit.
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Figure 32. 1973 measurements of CO laser absorption by water vapor
with linear least square fit.
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Figure 33. Measurements (1977) of CO laser absorption by water vapor for
6-5 P(14), 5-4 P(15), 4-3 P(13) and 4-3 P(lO) lines .
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SECT iON ~I
ISOTOPE CO2 LASER TRANSMITTANCE CALCULATIONS

The spectral range of CO2 lasers can be extended by the use of
rare iso topes o f CO 2 as the laser operating medium [8-10]. Determ i-
n a t i o n  of the laser lin e frequencies for various isotopes has b een
made to better than 0.0001 cm 1 by Freed et al [11]. These l a s e r s
provide new frequencies with which to probe the atmosphere .

in a previous report [12], the attenuation of C02 isotope laser
radiation by ground level paths of water vapor was presented . The
computations were performed for the P(30) to R(30) transitions of th)
636, 828, and 838 isotopes . In this preliminary study , no contrib uti~:n
by the water vapor continuum was included.

We have recently calculated the atmsopheric attenuation of the ’ e
same isotopic laser lines along horizontal paths from sea level to 50
km ; the major contributors to this attenuation are carbon dioxide ,
ozone , and water va por. Figure 34a-c shows the absorption coefficient
in km- l for each of these molecules at three laser frequencies . The
contribution of the water vapor continuum is also given . Figure 34b
lists the absorption coefficients at the frequency of the P(2O) tran-
sition of the common CO2 isotope . Figures 34a and 34c list the ab-
sorption coefficients for isotopic variations having frequencies
closest to the P(20) line .

Figure 35 shows the improvement in atmospheric transmittance
which can be realized by selecting a laser transition in a rare isotope
of CO2. The total absorption coefficient is plotted as a function of
altitude for the P(2O) transition of the common isotope and for the
R(24) transition of the 838 isotope . These lines are separated by
0.09 cm- 1 . The calculate d attenuation of the P(2O) line is compared
wi th a calculation by McClatchey et al . [13] and the sli ght deviation
is probably caused by differences in the wate r vapor continuum calcu-
lation. The carbon dioxid e contri bution to this tota l absorption is in
general agreement with work done earlier by P.K .L. Yin and R. K. t onq [14].

The water vapor continuum was calculated from a curve tit by
Robe rts [15] to data measured by E3urch [16]. The absorpt~on coeffi-
c ient can be w r i t t e n  as

k(v) = C0(v) w [P + y (P-P )] (5)

where wH o is the number density of water molecules in units of
2

1;ç’.)

~
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molecules cm 3, 
~H.O 

is the partial pressure of water vapor in

atmospheres , P i s th~ total pressure in atmospheres , C~(~ ) is the self-
broadening coefficient at 296 K , and -1 is the ratio of foreici n-
broadening to self-broad rning. Roberts fit the funct inn C~ (-~- ) to a for~

C~(v) 
= a + b exp(-~’. )  ( 6 )

where a = 1. 25 x 10-22 ~~2 mo lecule atni

b = 1.67 x io~~ ~~
2 molecu le atm

o = 7.87 x l0~~ cm

E q u a t i o n  (5) was incorporated into the main program to calculate
the 10 1. m water vapor continuum . c~(~) was taken from Equation (6)
and ~ was set to 0.005. There is some question as to the proper
value of ‘~~. Many workers feel that a value of 0.002 may be better.

T he temperature dependence of C~(’0) was also taken from a curvef i t by Roberts .

C5(v ,T) = C~(’v ,296)exp(l638( ~~
. - 

~~ 
(7)

Th i s equation f i ts data taken by ~3urch at elevated temperature s, and
the fit was assume d to hol d at tempera tures below 296 K.
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SECTION V
OZONE SPECTROSCOPY NEAR 5 urn

Ozone spectra are very complex with many closely spaced lines . In
the case of overlapping bands the situation becomes even worse. Because
of this , it was decided early on that we should try for the best possib’e
resolution. High resolution would help in separating close lines and
in identi fying predicted lines by increasing line position precision.
We therefore are using our highes t resolution grating . Unfortunat ely
there is no gas known to us which is well suited to use in the over-
lapping order technique of line calibration .

There is however on our spectrometer a very precise grating angle
indicato r capable of measuring angle differences corresponding to less
than 0.0025 cm-1 . It was hoped that we could calibrate the grating
position wi th wel l known CO lines in the 5 urn region and then use the
position cal ibration to measure 03 l ine positions. To do this would
require unknown degrees of stability in the optical aligrment as wel l
as the pressure inside the spectrometer and the temperature of the
grati ng .

We fi rst aligned the spectrometer for resolution of better than
0.05 cm- l determined by measuring the full width at half maximum of
narrow CO lines . We next experimented with different collection
parameters (slit widths , time constants , scan speed, etc.) in order to
determine the val ues giving the best spectra . After some initial dif-
ficulties we col l ected a series of CO spectra to determine system
stability . It was found to be stable only over a matter of hours .
Consequently we will calibrate the spectra wi th CO lines and previously
determined strong ozone lines . We have already done this for several
spectra . A preliminary comparison of our results with those of Maki [1]
give agreement of t005 cm 1 .

Figure 36 Is a portion of a preliminary ozone spectrum taken while
conditioning the cel l to hold ozone . It was calibrated by using the
two CO lines indicated on the spectrum which were scanned at a much
l ower ozone concentration an hour before. This region should be com-
pared to Figure 5 of the proposal for this work which shows the same
region as computed from the AFGL line listing data . While our spectra
includes lines of the 2v3 band as well as the vl+ v3 band shown in
Fi gure 5 of the proposal , a comparison with the data in the paper by
Maki [17] shows that the line lying on the 2-1 CO laser line was identi-
fied by Maki as being the P(29,1) line . The line position determined
from our spectrum is rough due to the fact that we calibrated with
only two CO lines . Our value is 2082.257 cm 1 compa red to 2082.2586 cm- l
by Maki .
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Early in April 1977 we cooled the cel l down for the first time .
By simply laying blocks of dry ice inside the tub the cel l reac hed
-0°C in about 3 days . Tne hea t leak was 2.6 watts/°C which is very
close to the expected value of 2.2 watts/°C calcula~’-”~ h- .’ 6” of
styrofoam . The only major problem encountered during the trial was a
failure of the silicone 0-rings around the wi ndows at temperatures
below -40°C. We are currently tryi ng different seal types to correct
this problem.

We have collected seven high resolution ozone spectra at room
temperature which wi ll be - compared wi th Maki’ s results . Some anal ys i s
of these has already been done . Four of these spectra were collected
while simultaneously monitoring the ozone concentration with a U~spectrometer and a low pressure Hg lamp . These spectra can thus be
used to determine line strengths.

So far , we have taken high resoluti on infrared spoctrd of the
\)l+v2 band of ozone, with wavenumbers between 2104.6 cr ’~’ und 7flC~ .2
cm- l at room temperature and low pressure (less than 40 Torr). The’~spectra can be compa red with Mak i ’ s observed data in order to chec k
the resolution and precision of our  experimental data before we take
any spectra of the 2v3 band of ozone . More than 400 lines of ozone
were observed in this region , and about 18 of these lines were not
listed in Maki ’ s paper.

Table I lists our observed lines and Maki ’ s be twee n 2086.5 cm
and 2081.3 cm-1 . From the differences of these two da ta sets (shown
in Table I) we can see our values for each line position are slightly
higher than Maki ’ s. This systematic error is because our values for
the CO calibration lines taken from Rao et al [18] are slightly hig her
than those used by Maki as indicated in Maki ’ s paper. Most of the di f-
ferences are less than 0.008 cm-1 . Those lines whose differences are
higher than 0.01 cm-1 are weak transition lines. Our values listed in
Table I were obtained merely from one of our spectra . We should be
able to get higher precision especially for those weak transition lines
later when we measure several spectra at different temperature and
pressure .
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Table I

Present Observed(cm~~) Maki ’s Observed(cni~~) (Present - Maki ’s) Observed(crn~~)
2086.4731 2O86.~+7l7 0.0014
2086.4345 :C86.4300
2086.3234 CO-P(14) 2086.3219 CO-0(14) 0.0015
2086.2540 2086.2491 0.0049
2086.1350 2086.1287 0.0063
2086.0578 2086.0508 0.0070
2086.0290 2086.0237 0.0053
2085.8595 2085.8534 0.0061
2085.7748 2085.7678 0.0070
2085.7058 2085.7066 -0.0008
2085.6325 2085.6252 0.0073
2085.5146 2085.5112 0.0034
2085.4191 2085.4141 0.0050
2085.351 7 2085.3405 0 .0067
2085.0912 2085.0824 0.0088
2085.0043 2084.9970 0.0073
2084.9207 2084.9134 0.0073
2084.8480 2084.8405 0.0075
2084.6880 2084.6806 0.0074
2084.6158 2084.6088 0.0070
2084.4857 2084.4835 0.0022
2084.4211 2084.4135 0.0076
2084.3381 2084.3280 0.010)
2084.2102 2084 .2017 0 .0085
2084.1034 2084.0977 0.0057
2084.0454 2084.0385 0.0060
2083.9093 2083.9018 0.0075
2083.6687 2083.6594 0.0093
2083.5945 2083.5890 0.0050
2083.4525 2083.4483 0.0042
2083.3447 2083.3346 0.0101
2083.2825 2083.1855 0.0970
2083.1260 2083.1240 0.0020
2083.0426 2083.0357 0.0069
2082.8206 2082.8187 0.0019
2082.7162 2082.7072 0.0090
2082.5960 2082.5891 0.0069
2082.4635 2082.4623 0.0012
2082.2584 2082.2561 0.0023
2082.1670 2082.1631 0.0039
2082.0799 2082.0728 0.0071
2082.0037 CO-P(15) 2082.0033 C0-P(15) 0.0004
2081.9183 2081.9119 0.0064
2081.8718 2081.8680 0.0038
2081.7955 2081.7908 0.0047
2081.7231 2081.7161 0.0070
2081.6036 2081 .6010 0.0026
2081.5053 2081 .4971 0.0082
2081.4399 2081.11r5 0.0094
2081.3664 2081.3560 0.0104
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SECTION ~
MISCELLANEOUS TOPICS

A. Modif icat ion of Sylvd~~ia  CO2 Lase r

The modification of a Sylvania Mo del 948 CO2 lase r to a sin g le
line , grating tunab le laser has been ~uccessfu l1y completed. The
original plan [19], which called for the retro-fitting of a grating
mount and associated optics on the Sylvania laser head , however , was
not successful. Severe stabil ity problems were observed in this
operation of the laser using the ori ginal scheme . The source of this
difficulty was traced to a flexing of the aluminum base plate on which
the laser tube and optics were oounted . As supplied hv the manuf~cturc r ,
the laser optics (an internal flat output mirro r and external gold coa t -~spherical mirror) are mounted on the plasma tube; hence problems asso’ i-
ated with the rigidity of the base are mi nim iz~cI. Our nmt design
however required that the spherical mirro r be removed and re-mounted
together with- the grating optics on the 1/4” aluminum bas~: plate. T Hs
situation permitted relati ve motion between the internal output mirro r
on the plasma tube and the’ other components of the resonant cavity
which led to an unstable coI~dition for laser operation.

To correct this problem the laser table was remounted on a 3”
thick limestone slab , 12” wide and 5’ long. This base , which is nearl y
2’ longer than the original , also permitted illumination of a plane
“turning ” mi rror which was required in the first design. A schematic
diagram of the revised laser optics is shown in Figure 37. For this
type of resonato r the stability condition (not to be confused wi th the
mechanical problems discussed earlier) can be shown to be

L L

where the distances L1, L2 are illustrated in the figure and R is the
radius of curvature for the spherical mirror. For the present situation
we have L1 = 1.1 m, L2 = .3 m and R = 3, hence

0 < .21 1

is satisfied .

An interesting aspect of this laser is introduced by the presen:e
of the gallium arsenide flat , which serves as tho  output m i r r o r , i . e .,

it is used as an etaton. This means that the output mirro r is tr,’-

quency selective and on cold start will not allow o ‘rati on of many
strong laser lines , among which are the P(20) and R (20) lines in t~-10 um band. However , this etalon is temperature r

~rn ,i t iv e  ~o thatits frequency properties can be altered by heat in~ or cooling. ,4h1’n
this difficul ty arises we have been able to easily overcnme the
probl em by running the laser on an “operable ” lin e near the desired
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frequency to heat the output mi rror and this quickly readjusting the
grating for the desired laser line. Using this process we have
obtained the followi ng laser lines :

10 urn band 9 pm band

P(l2) - P(36), R(8) - R(32) P(l2)-P(20); R(lO)-R(34)

No strong effort has been made to find all of the operable lines .

SPHERICAL
GAs OUTPUT GAS BREWSTER MIRROR
WINDOW WI NDOW R 3 m

PLASMA TUBE 
GRATING~~~~\~~~~~~~~ 

PZT

_ _ _ _ _ _ _ _ _ _ _  

i~
4I L~

L 1 H
Figure 37. Schematic diagram of optics of modified Syl vania laser.

The laser operates at a nomi nal power of 4 watts on the P(20)
line of the 10 urn band. Because of the lar9e power intensities within
the optical cavity , approximately 1000 w/cm~, we are using an original
grating ruled with 150 lines/rn and blazed at 8.6 urn. This grating
was chosen for its relatively large angular dispersion which permits
precise tuning of the desired line . To assure maximum stability the
laser head has been enclosed in a 3/8” thick plexigl ass box with one
small covered opening that permits adjustment of the grating micrometer.
Al so the laser has been connected to the el ectronic frequency stabilizer
which we have successfully used in severa l other instruments . Thus
far, we have found the laser to be a dependable and stable radiation
source . A picture of the completed laser is shown in Figures 38a and
38b .
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B. CW HF- OF Laser System

First  operat io n of the Hio chen-style [20] continuous-wave HF-OF
laser was made using an $.‘~ broadband reflective c;-~rr~~~r i O ~5 output
m i r r o r  with a 10-rn radi’ .~ of c u r v a t u r e  and a f irst-sur~~ce plane
mirror. Cavity lengt ~s 29 cm , witr the r eg ion  of a c t i v e  g a i n  a b o u t
10 cm . CaF ? w i n d o w s , i~ounted  at the Brewster angle, were used.

TL M00 las i ng was achieve d us i ng the follo wi ng compos itio n of
gases; as measured by their partia l pressure components w ithin the
mi xin g regi on: SF6=4.5 mbar , 02-6.5 mbar , H2-2 .5 mbar , He (for
window purge ) -1.0 mbar. Discharg e voltage , with 350 K.. of ballast
resistance on each of the twel ve el ectrodes comprising the cath -~- .~- ,
was 14.2 kv. Discharge c u r c - eot , with the gas composition listed above ,
was 98 rriA .

It was soon observed that vari ation in the gas mi x t uro caused
great changes in the V-I characteristics of the discharge although
the effect on laser output was comparatively small. For this reason ,
laser power outpu t was monitored while the component of a single pj~was varied by small i ncrements , with care being taken to keep the
discharge current somewhere between 95 and 100 mA.

In the process , it was observed that if discharge current was
increase d from th is value for a given gas composition , laser output
woul d drop by a comparable factor. Since the discharge would not
sustain i tsel f  below 90 mA current wi th the ballast resistance used ,
the value of 98 mA was taken to be a reasonable point from which to
attempt to optimize power output. Checki ng of a wide range of gas
mixture ind i ca ted that no sma ll va r i a t i o n  of a s i n g l e  gas caused any
abrupt change in output character ist ics , and that the relative com-
ponents l is ted above were c lose to an optimum mix for mu l tilin e lasing.

The orientation of the output mirror was observed to be by far
the most sens i t ive operating parameter in maximizing power output and
the positioning of the optical cav i ty  downstream from the mixing point,
previously thought to be quite critical , did not turn out to be so.
Lasing was originally observed with the optical settings very close
to those arrived at by alignment with a He-Ne laser , with t~- ’  optical
cavity being about 1 .5 mm downstream from the mixin g point. A t thi s
time it was observed that very slight adjustments in the elevation
or azimuthal position of the mirror, or even the pressure of a finqer
on the mirro r mount , was enough to either greatly incroa ,e t h e  power
output or , by the same taken , eliminate it. Moving the cavity up and
down stream from this point has a s imi lar  ef fect , but less pronounced .
In the course of varying the position of the output mirror , laser
action was lost and regained several times , a t  points fm: 1.5 mm
upstream to 3 mm downstream of the mixing point , with comparable
power output’ . Once a fairly strong (>25 mW ) power o u t p u t  was
achieved , a tendency was noticed for the laser to “sr’lf-ma~~imize ” ,
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where the power would rise steadi ly for 10 ~.ec~ id~ or sO in the absence
of any manual adjustment. T he t i me constant of the thermopile used to
measure power was about 2 seconds , and so i s no t it sel f an explanat ion
for this phenomenon.

Through a combinati on of gingerly tweaking and touching o~ the
output mi rror , a power out of .33 W , m u l t i l i n e  was eventually realized .
Power output , in the absence of any variation in operating conditions ,
was observed to be quite stable , varying no more than 10’. over 30
minutes of operation , al thougn this does not take into account fluc-
tuations of duration appreciably smalle r than the time constant of
the thermop ile.

After several hours of operat i on , a light deposit of matter was
noticed on the rear window . Thi s may have resulted from iiiipurities ir
the He purge line, or from sul fur d e p o s i t i ng  f rom the disch a rqe.  The
deposit was a c i rcular spot about in the center  of th’~’ window , 5 u

in diameter and was detected when it became evident that maximum
achievab le power out was lessening over the course of time . Both
windows have since been cleaned and re-mounted .

Hinchen ’ s report on the operating character ist ics of th is  laser
system [20] quotes a gain coeff i cient of .033 cm- 1 , or abou t  3O~ per
pass. Since the output mirror is 80% reflective , the poss ib i l i ty  of
over-coupling must be considered. Experiments are currently under way
to determine if this condition exists.

Singl e-l ine DF lasing using the Hinchen sty le con ti nuous wave
HF -OF laser system has been achieved using a 98% reflecting ZnSe mirro r
with a 2m radius of curvature , and a 300 line/rn dif fraction grating
blazed at 3 microns. Lasing was observed on a total of 18 lines
covering the 3-2 , 2- 1 , 1-0 vibrational bands . Operating conditions
and gas mixtures were the same as indicated in the operation on multi -
line HF with the exception of substitution of deuter ium for hydrogen.
The strongest lines observed were P5 thru P11 on the 2- 1 v ibrat ional
band . Posi t ive ident ic icat ion of these lines was made using a spec-
trometer speci f ica l ly  desi gned for measurement in the OF spectra l
region (3 .7-3 .9  um). Weaker lines too low in intensity to be observed
on the s pec t rometer detection screen (- ‘~4O mW) were ident i f ied by
measuring the shift in micrometer setting of the grating between
observed transitions to derive a ratio between shift in sett in~j and
shift in wavenumber (a relationship which , due to the grat ing mount
desi gn , was known to be nearly l inear) and then extrapolat ing the wave-
number of an observed line and cross-checking it with  tabulated values
for var ious vibrat ional-rotat ional transit ions . A tabl e of observed
lines and relat ive strengths is given below:
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Tab ~ r I -

Transit ions Wavenu mber r~~ak Po,~er ~4’~ Micrometer Se tt i r o

1—0 P(5) 279? 12 1 S11
1—0 P(6 ) ~~ 7 

~~ 4.673
i-o P 7) .35
2-1 p 4~’ .i 2/. .~&9 18 4.920
1-c P(8 1 2 7 17 .53 9 31
2-1 r (~~ 27-i3.099 40 5.062
1—0 P(9) 2091.607 28 5.134
2-1 P(6) 2680 . 1/9 59 5.20b
1-0 P( 1O) 26 65 .2 19 z5
2—1 P(7) 26~.5. 003 72 5 . 3 4
2-1 P(8; 261t .066 III 5.307
2—1 P(9) 2605.807 - 8 0
2—1 P(lO) 2580.09/ 92
3—2 P(7) 2070 J22 10 ‘ - ‘it-
2—1 P( 1) 2s3~; . uh 

r
3—2 P(8) 2540 - i7 7 6J.~753—2 P(9) 2s~ - . / u~~ 0
3—2 P(1O) ~~~~~~~~~ ‘“1 18 6.47

Further exper ime ot a t io  w i l l  inc lude ~ar~ ation in ~as mixing cell
temperature to  deter  re bow best ts enhant:e pow ’r oiitpu ~ f rom  the
various lines. Att empts w~~ ) i  a l s o  he -sade to improve liso r ~tabi lityso that experiments to de rrmi ne optimum ~oup 1i ng of the laser for
each line may be conc~ .. ted .

C. M i c r o c o m p u t e r  Dare Link

An I,nsai microco~rhJucer and Al tair A/ D converter have been imple-
mented as a l ink to the ~anoratory time sharin g system . After initial
testing is comp1~ ted this u n i t  i s  expected to rep~ - CE- the SDS92O com-
puter  for  data  a c qu i s i t i o n  on the spectrophone anc ~n i~.o cell experi-
ments . This should reduce oa~ ntenance cost and i n c rease  p r o d u c t i v i ty
due to the ease wi th which the time shar ng sys tem can be prou ruiun”d.

0. Fourier Transform Spectrometer

A Nicolet FTS syster ria s now been received. The opt i cal re-
tardation is 20.5 cm. A dedicated m inico m puter with disc storage
system is included as we 1 as complete software for spectral data
manipulation . This system wil l he used in future Whi te cell measure-
mnents and w ill provide add i tiona l info rmation concern inq cell con-
ditfons during laser t ’ arl-rr-i tt a n cr mea surements.
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