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FOREWORD

The data contained in this report are preliminary and presented
here in the interest of rapid dissemination. Further refinemerts in
data processing may lead to minor revisionms.

For detailed discussion on partircular aspects of the material
contained herein the following personnel may be consulted:

Laser Extinction Measurements R. F. Horton

Aerosol Extinction Measurements A, Guttman, J. A. Curcio
Fourier Transform Spectroscopy K. M. Haught, S, T. Hanley
Gas Filter Correlation Spectrometry S. T. Hanley

Basic Meteorological Data D. H. Garcia

Aerosol Particle Spectrometry G. L. Trusty

Dr. J. A. Dowling was Project Officer and responsible for overa'1l
coordination of this project.
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ABSTRACT

Atmospheric transmission measurements were carried out at Cape
Canaveral Air Force Station during the spring of 1977 by means
of the NKL Infrared Mobile Optical Radiation Laboratory (IMORL).
Reduced data resulting from this effort are presented in this
report for five laser wavelength regions (HeNe, Nd-YAG, DF, €O,
C02). Typical high-resolution (A, =.08 cm~1l) transmission spectra
included in this report were derived on the basis of Fourier
transform spectroscopy. An extensive set of aerosol scattering
coefficient data is reported for 15 visible wavelengths and is
based on Koschmieder type measurements of contrast of distant
targets. Results of extensive monitoring of HDO path concentra-
tion with a Gas Filter Correlation Spectrometer (GFCS) show an
abundance ratio significantly lower than is commonly reported

in the literature. Results of in-situ meteorological measurements
and aerosol particle size distribution samplings are also reported.
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DATA COMPENDIUM FOR ATMOSPHLRIC LASER
PROPAGATION STUDIES CONDUCTED AT CAPE CANAVERAL, FLORIDA,
FEBRUARY-MAY 1977
1. INTRODUCTION

v N ARITA PR RAPR Ty 22 e 2T s et

During the months of February through May 1977, the Infrared
Mobile Optical Radiation Lab (IMORL) of NRL was operated at the Cape
; Canaveral Air Force Station (CCAFS) in Florida to conduct an extensive
) series of atmospheric transmission experiments. A principal objective
of these experiments was to obtain precisely calibrated high-resolution
atmospheric transmission spectra in the 3-5 Um and 8-~14 um atmospheric
windows suitable for rigorous comparisons to computer moaels. Absolute
transmission calibration of the FTS spectra is obtained by means of
extinction measurements at several laser frequencies performed with
minimal time offsec from the FTS measurements. Em‘ssion spectra of
the laser sources operated multi-line is used to generate accurate
frequency calibrations of the atmospheric transmissior spectra using
the well known positions of the several laser lines used in the experiments.

A secondary ovjective of the CCAFS experiments was the evaluation
of the effects of absolute humidity variations and the influence of
aerosol scattering on the atmospheric extinction of several infrared
laser lines in the above spectral regions.

A detailed description of the IMORL instrumentation may be found
in Ref. 1. Experiments were conducted over a 5.l-km., overwater path,
shown in Fig. 3.1 as Path 3. Atmospheric extinction und spectroscopic
data were cellccted with the following apparatus:

(1) HeNe,Nd-YAG, DF, CO, and C02 lasers

i (2) Fourier Transform Spectrometer (FTS)

(3) Gas Filtci Correlation Spectrometer (GFCS)

(4) Bandpass filtered telephotometer operating at 14 wavelengths
and optical pvrometer at two wavelengths

(5) Aerosol particle spectrometer
(6) Nephelometer operating at three wavelengths

(7) Basic meteorological measurement apparatus

New additions to the IMORL system which were used extensively
for the first time include a short wavelength CO laser, the FTS, the
3 GFCS and the filtered telephotometer.

Presented in this report are the data gathered during the three
month period with all the above instrumentation except the nephelomet.r.
Data processing for the latter was not completed in time to be included
here. A summary of laser extirction, FTS, GFCS, absolute humidity and
visibility data is given in Table 1.1.

Note: Manuscript submitted September 8, 1977,

.
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The laser beam extinction duta are presented in Section 2,
3 Section 3 contains a complete listing of all visible extinction data
derived on the basis of telephotometric and pyrometric contrast
measurements. Samples cf the high resolution atmospheric absorption
] spectra obtained with the SMI are shown graphically in Section 4.
] Results of the GFCS measurement yielding HDO/H.O abundance ratios

A are contained in Section 5, while Section 6 inCludes selected data

3 from the on-site meteorological stations, including aerosol spectrometer
3 measurements.

? It should be noted that all times, unless otherwise noted, refer

K

to local civil time, which was EST for the months of Feb~April and
EDT for May.
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3 2. LASER EXTINCTION MEASUREMENT DATA

This section contains data from line-by-line laser extinciion
measurements made at Cape Canaveral Air Force Station in the spring of
1977. Transmissions were measured for helium-neon, neodymium-YAG,
deuterium fluoride, carbon monoxidc, &nd carbon dioxide luser sources
] along a 5.1-km overwater path from February through Mav of 1977. An
1 elaborate scheme has been worked out to correct for short- and long-
term drifts to achieve overall accuracies which are typically better
than 5%. A detailed discussion of tae measuremcnt procedure can be
found in the paper by Dowling et all,

The columms appearing in Tables 2.0 to 2.4 include data given as
day, month, and year. The months are Jesignated by a single letter
with F, M, A, and Y corresponding to February, March, April and May
respectively. The time is given on a 24~hour clock. ""Run Code"
denotes short-path normalizaticn measurements by 0, 1, 2, 7, 8, or 9,
long-path transmission by 3., 4, 5, or 6. The short-path normalizations
are used for computer reduction and do not appear on the final tables.
Line ID denotes a particular line of given laser source. A six digit
alpha numeric code for line ID was used to designate a particular laser
operating line and in some cases the detector used for the measurements
according to the following scheme:

—+ 1
, LASER CODE LINE ID LASER/LINE . (um) DETECTOR |
3 T "'
1 0 POO-SI HeNe . 0.6328 Si diode |
] | e
1 P11-S1 Nd-YAG ; 1.06 Si diode
1 1 P11-IN Nd-YAG 1.06 InSb diode |
: (77K) |
; 3 P02-08 DF/(2%1 P_ lire) | 3.8007 InSb diode
8
3 (77K)
3 4 P05-09 CO/(5>4 P_ line) | 4.9923 InSb diode
b} 9 . ,
3 i (77%)
E ¢ 5 P10-20 €0,/00°1>10°0 band, 10.5910 | GeAu PC
. (P, line) . (77K)
20 .,
5 R0O2-20 €0,/00°1502% band- 9.2714 GeAu PC
(Rgp line) | (77K)

""Mob"" and ''Stat Gain" refer to precision gain settings used on
detector preamplifiers for a single measurement. '"Trans" is the actual
transmission over the 5.1-km path corrected for detector efficiency and
optical-train transmission. "Ex Coef." is the corresponding extinction
coefficient for th= measured transmission at a single line and is
expressed in units of km~l. The optical-train efficiency is treated as
a linear variable between two bracketing zero-path calibrations. For

He-Ne and Nd-YAG, a single table summarizes all measurements in each
case,
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For DF, CC, and CO,, one table per day is used due to the large number
of individual lines involved.
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3. AFROSOL EXCTINCTION MEASUREMENTS
3.1 SPECTROPHOTOMETRIC DATA

Contrast reduction experiments based on the Koschmieder theory
were performed along the three paths shown in Fig. 3.1. Path 3,
which is identical with that used for the laser beam experiments.
Path 2, with a range of 2.57km, is nearly parallel to the beach with
a portion of it running over water but displaced not more than about
100 m from the shore. The short path, No. 1, haz a length of 1.28 km
and runs entirely over land, with a maximum perpendicular distance
of about 100 m inland from the shore. As may be seen from the geometry
these tbree paths represent a convenient means for probing gradients
perpendicular to the shore., The light-measuring apparatus was placed
at the convergence of the three paths, in close proximity to the laser
receiving station situated on the bearh in a large semitrailer van.
Passive "black" targets defined the terminztion points at the far ends
of the paths.

R Ll

For sny particular path, of length R, an apparent conirast

ratio, CR’ is defined such that
R
o . Nh - Nb ) L J%r;(r) dr ' 1)
R [

3 where N, and N, represent the apparent radiance of the black target at
3 the end of the path, and the radiance of the horizon sky adjacent to

the target, respectively. For daylight operatiot * in the visible

region of the spectrum thesge radiances represent predominantly scattered
solar radiation. Thus the radiance integrand, N(r), in Eq. (3.1)

refers to the total volume scattering bv atmospheric particles into

the observation direction resulting from illumination of the volume

in all directions.

E- If one neglects the effects of earth's curvature and assumes
E homogeneity of scatterersand uniformity of illumination along the
4 effective range of the path, the well-known Koschmieder analysis
predicts an exponential decay of CR with range, i.e.,

- R
CR(A) = ¢ A , (2)
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where o, refers to th: monochiromatic scattering coefficient at wave-
length "\, and the contrast ratio appears as a wavelength dependent
function,

The quantity C, was measured with a spectrally filtered
telephotometer. Fourteen wavelengths were defined by bandpass
3 irterference filters which were used in sequence to observe black
targets along the three paths shown in Fig. 3.1.

The resulting data are presented in Table 3.1 and shown
graphically in Figs. 3.2, 3.3 and 1.4.

Fig. 3.5 shows the effect of wind speed on the nature of the
spectra and on the gradients across the shore line.

3.2 PYROMETRIC DATA

The attenuation coefficient at 0.5568 and 0.6500 um was determin-
ed visually by means of a telepyrometer. This is an optical pyrometer
which has been modified by the addition of a telephoto lens. The
attenuation coefficient was detcrm’ned by measuring the radiance of a
suitable black target and also the radiance of the adjacent horizon sky.
k. These radiances are then applied to the Koschmieder relationship, which
3 relates luminance to artenuation (see Sec. 3.1). 1In this simplified
3 form the target is black and the measurement is made in a spectral
3 region of minimal absorption, so that the observed attenuation is
causad by molecular and serosol scattering. 1Tn practice the apparent
spectral brightness temperature of the target and horizon sky is
determined by the »ptical pyrometer. From the known blackbody spectral
radiance as a function of temperature, the attenuation coefficient is
determined from the Koschmieder relationship, Equation (3-1). Four
optical path lengths, of 3.10, 4.61, 5.08 and 7.47 km were used for
these measurements. A small structure located near the laser trans-
mitter site, Figure 3.1 was used for the 3.1 and 5.08 km paths with the
pyrometer located near the aeroscl sampling station and receiver site
L respectively. For the 4.61 and 7.47 km paths tree lines located near
3 the shore line served as black targets with the pyrometer located at
the laser transmitter site.

Table 3.2 gives the complete set of data in terms of three basic
parameters, namely, path transmittance, extinction coefficient, and
meteorological range (ViIS.).
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4, HIGH-RESOLUTTON FTS MEASUREMENTS

The high-resolution atmospheric transmission measu.cw
made with an IDAC Model 1000 Fourier transfo:m Interferomete
spectrometer (FTS) system. A description of the FIS svscem 2! of

its installation in the TMORL receiver trailer appears clsew -rel
will not be repcated here,

were

and

For the 1977 Cape Canaveral experiments the interfern. :ter was
operated in two distinct mdes, depending upon the spectial r2gior
being {investigated.

For work in the 3 um to 5 um atmospheric window, the in?criero~
meter was configured with a CaF2 beamsplitter and an InSb dete. or,
Inteferograms of a gravbody source in the IMORI. transmi.ter tralter
(5 km distant) were sampled at 128 K equally spaced points orer z total
optical retardation of 8 cm. To reduce noise levels in the resu.ting
computed spectra, 100 interfermmeter scans were tvpicallv co-addei
prior to calculating the Fourier transform. The ssmpling process
gererally required about fifteen minutes.

For work in the 10 um region, the FTS svstem was used with a
KBr beamsplitter and a HgCdTe detector. The 8 cmr optical retardation
wvas retained, but the sampling was reduced to 64 K (equally spaced)
points. Because tha background radiation in this region is proportion-
ately larger, separate ''mo-source” scans were also recorded. These
reference interferograms provide data on the spectral distribution of
the atmospheric background radiation, which must be separated from the
graybody spectra before attempting an absolute transmission normali-
zation. (To date, initisl efforts to affect this separation bv simplv
differencing the two tvpes of interferogram prior to computing the
Fourier transform have not proved satisfactory.)

Examples of spectra obtained with the FTS system are presented
in Figures 4.1, 4.2, and 4.3. These spectra (chosen to cover a wide
range of water vapor pressures) also incorporate preliminary trans-
mission normalizations, based on the laser absolute transmission
measurements. Care must be exercised when interpreting the '"flat top"
features seen in these spectra in regions of low transmiss’on. The
current software used bv the FTS system does not correctly compute the
ratio of a long-path spectrum to a short-path background spectrum when
both the numerator and the denominator are small. In such cases,
howevar, the atmospheric transmission at five kilometers is small
(less chan 5%). A description of the laser measurements is presenced
in Section 2 of this report, and the techniques used to obtain a

prelimigagyanormalization have been presented in several earlier
reports *7’ "

Finally, development is currently nearing completion ¢f a new
series of computer programs designed to standardize the transmission
normalization of sampled atmospheric spectra. These programs directly
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process spectra from the magnetic tapes written by the FTS data aystem,
and produce both graphical and digital magnetic tape output. It is
expected the remainder of the high-resolution, laser-calibrated spectra
from the Florida experiments should be available within two months,

ditp e B




5. GAS FILTER CORRELATION SPECTROMETER MEASUREMENTS

The atmospheric abundance of the molecular species HDO was
measured with a gas filter correlation spectrometer {GFCS) during
field measurements at the Patuxent Naval Air Station in November of
1976 and at Cape Canaveral Air Force Station (CCAFS} in the spring of
1977. This device is described in uetail in reference (1). Data taken
during the CCAFS experiment are plotted in Figures 5.1-5.23. Each
plot presents a cowplete set of data taken during o~.e day. HDO
abundances determined by the GFCS are indicated by the symbol G. Alsc
shown in Figures 5.1-~5.23 are HDO abundances determined from local
dew-point measurements using the widely accepted value of 0.037% for
the HDO/H20 abundance ratio and the measured air temperature. Dew-
point measuremen:s were performed at the trunsmitter, receiver and
mid-point locations along the measurement path shown in Figure 3.L
The HDO abundances (expressed as molecules/cm/cm) derived from them
are indicated by the symbols T, R, and ¥4 respectively in Figures 5.1-
5.23.

Earlier GFCS data taken duriug the Patuxent NAS experiment are
plotted in Figure 5.24 as water vapor partial pressure (using the
0.03% abundance ratio) against local time for several d. ;..
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6. METEOROLOGICAL MEASUREMENTS
6.1 BASIC METEOROLOGICAL DATA

Three independent systems were used during the atmospheric trans-
mission experiments to monitor and record the meteorological conditions
at the two ends of the 5.1-km path and at a point approximately midway.
One system was located in the office trailer van next to the transmitter
van; another identical system was located in the mcbile receiver trailer
van and was operational during long-path measurements. A third, similar
system was situated in the mobile meteorological vaa at the path halfway
point.

Thesc systems include the following meteorological sensors: an
automatically balancing EG&G Model 1105-M dew-point hygrometer to mea-
sure atmospheric temperature and dew point; a Yellow Springs Instruments
Company Model 2014 barometric-pressure transducer; an Eppley Laboratory
No. 8-48 Black and White Pvranometer to measure global (total sun and
sky) radiation; a Thornthwaite Associates Model 912 sensitive~-cup ane-
mometer to measure wind speed at the path ends; a Young Gill Model 35003
propeller Vane to measure wind speed and horizontal wind direction at
the midpoint; and a Young bivane to measure horizontal and vertical
wind direction at each path end.

Analog voltages from each meteorological senscr are processed by
a Monitor Labs 7200 data-acquisition system at each path ¢nd and by a
Particle Measuring Systems data-acquisition system at the midpoint loca-
tion. The outputs are digitally recorded on magnetic tape for subsequent
reduction at NRL.

Table 6.1.1 lists the available meteorological data for the period
23 February through 25 Mav 1977 at the three monitoring =ites: trans-
mitter T, mobile met van M, and receiver/spectrometer,S. Air tempera-
ture AT is in degrees Celsius; the partial pressure of water vapor
PPH,0 is in torr; barometeric pressure BP is i millibers; global/solar
radiation SR is in watts per square meter; wind spesd WS is in meters
per second; and horizontal wind direction WDH is in degrees clockwise
from magnetic north. 3lank spaces in this table indicate unavailability
of data for that time for a particular sensor due to operational diffi-
culties in the field; lack of an entry for any system at the approximate
hal f-hour mark indicates nonexistence of data at that time or failure
in processing system tape for that day or time of day. Each entry in
this table is a 6-minute average terminating at tne time indicated.

Figure 6.1.1 shows an example of the variation in air tempera-
ture and partial pressure of water vapor observed at the three moni-
toring sites during a particular day (15 March 1977).

10
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6.2 PARTICLE SPECTROMETRY
)

3 The Laser/Aerosol Interaction Section of the Optical Radiation
Branch provided, for the first three months of the 1977 Florida
experiment, measurements of aerosol distributions and readinps from
one set of meteorological I[nstruments. The data from the aecrosol
measurements are provided here in Table 6.2,1. The meteorological

3 measurements were presented above in Section 6.1 (lication M).

The equipment used for obtaining the aerosol size distributions
included two optical particle spectrometer probes and a buffer memory
manufactured by Particle Measuring Svstems. The Active Scattering
Aerosol Spectrometer Probe (ASASP) monitors partiiles from 0.1 um radius
to 2.0 ym radius with a sample volume flow rate of 0.'1 cm3/sec. The
High Volume Classical Aerosol Spectrometer Probe (HVCASP) monitors

particles from 1.0 um to 15 um radius with a sample volume flow rate
of 49 cm3/sec.

Sampling occurs on a one-second basis in the system as configured.
These data are recorded on a 9-track computer compatible magnetic tape
which is later reduced to the desired averaging times. For the work
in Florida six-minute averages were chosen as giviny, acceptable
counting statistics while minimizing the time-slew which might degrade
the resolution of any major, abrupt aeroscl density fluctuations.

For the purpoges of this compendium, the resultant six-minute
averages are given only on the half hour as shown in Table 6.2.1.
Presented there are aerosol size distributions in the form of particle
density (AN/AR) as a function of particle radius (R). The density
is found from the average number of counts per second in a bin divided
by the sample volume flow rate divided by the width of the sampling
bin (AR) which has its center at radius R. The entries for the first
seven bin locaticus are obtained from the ASASP; the remaining fifteen
are obtained {rom the HVCASP.

The relatively large gap between the bins with centers at 0.33 um
and 1.22 um is the result of an inherent double-valued respouse function
in the ASASP which arises because a single frequency light (a HeNe laser)
i. used as the i{lluminating source. Because the simple approach as
Jescribed above for obtaining AN/AR gives structure which is nonexistant
in the actual distribution in that particular region, the results
obtained from those bins have been omitted.

The extinction coefficients which are calculated from these

distributions will be presented in a later report with a detalled
analysis.
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Pa2-as
Pot-pg
Po1-gy
PO1-pe
PFO2-gg
Foz~-18
Pa2-12
Po2-gg
PB2- 12
Po2-gg
PR:-ag
Paz-gg
Paz-pr
P&2-a5
POl-ag
Pai-or
Pal~-ge
rer-a7
FBl~pE
PB2-g5
Po2-pp
Poz-as
PO2-1n
Poz-)2
POZ-05
£01-05
Ppz-0a

PA2-ng
Pa2-a7
Paz-gs
POi-g8
Poi-a7
Pa1-8¢
Pga-12
Pay-ar
ral-as
Paz-p5
Foz-pg
Pa2-1p
Pa2-12
Pa1-p8
Paz-1a
raz-pg
Pa2-pg
Fp2-py
Pg2-as5
Fa1-ag
Fo1-p7
Fal-ag
Faz-12
Par-pr
PO1-pg
PO2-as
PO2-a7
Poz-pg
P@2- 113
PAz~12
Fa1-86
Pa2-1p
Paz-ga
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BEST AVAILABLE COPY

TABLE 2.2 OF LINE BY LINE LASER EXTINCTION MEASUREMENTS FOR DF LASER SOURCE
DATE TIMF RUN CODE LASER LINE ID MOB GAIN  STAT GAIN  TRANS  EX COEF

 OPEFe IENE ARG T b A AN

TS wreaks VAR IR ACUS

1181 3 3 PR2-08 4 3 9.682 7.093
; 24a77 1153 3 3 P92-27 4 3 f.372 8.193
: a4a7? 1153 3 3 PB2-05 4 3 B.505 8.898
i AAA77 1155 3 3 Poa1-08 7 5 9.288 B.243
; Q4077 1156 3 3 ¥61-87 5 5 2.574 6.103
2 A4A7?7 1157 3 3 PR1-86 8 5 0.447 6.157
| : 84A77 1158 3 3 PO2-93 4 3 8.598 @.183
, i B4AT? 1359 3 3 PG2-10 3 5 B, a5¢ 9.153
H 24Q77 1201 3 3 pr2-12 8 7 8.5561 8.113
‘ 04A77 1202 3 3 P92-98 4 3 0.577 9.107
| i a4a?? 1324 2 3 Pa1-p6 7 6 8.438 0.161
y i 84A77 1206 3 3 pPR2-12 g 7 8.556 B.115
~ : 47?7 1267 2 3 roZ-03 4 3 8.57¢ 6.183
: A4A77 1404 4 3 PO2-B5 5 4 8.524 P.126
: B4Q77 14085 4 3 PO2-07 5 4 8.572 2.189
B4A77 1407 4 3 PB2-05 6 5 B.524 0.126
04A77 1408 4 3 PO1-82 9 7 0.246 2,274
24077 141 4 3 PA1-07 & 7 2.518 p.128
B4R7? 1412 4 3 PO1-05 8 7 2.398 u.1e0
407?143 4 3 PO2~12 ) 2 8.508 f.132
a4A77 1416 4 3 PA1-A7 8 7 0.497 8.136
g4a77 1418 4 3 Pa1-08 3 ? 8.243 0.276
A4a77 1418 4 3 POZ-05 5 4 0.521 P.127
84477 1421 4 3 Fo2-07 6 4 8.318 9.223
94A7T7 1423 4 3 PR2-03 5 4 9.508 0.132
a4n’7 1424 4 3 PO2~18 S 4 @.42a 6.179 f
WAAT? 1425 4 3 PO2-12 18 ) 8.581 8.135
A4GT7 1427 4 3 PB1-86 9 7 B.37T 8.191
A4A77 1429 4 3 PAZ~10 5 4 2.397 0.180
Q9AT7 1436 4 3 PRC-0% 5 4 B.594 0.134
#5A77 1549 3 3 PO2-98 5 4 8.834 08.635
asar?  i541 3 3 Pa2-a7 5 4 7.513 9.9
ASAT7 1543 2 3 PI2-05 7 g 8.819 0.0832
0SA77 1544 3 3 PB1-93 ? & 8.546 8.118
YSAT? 1545 3 3 PA1-G7 7 6 8.784 2,840
SAT? 1546 3 3 PO1-86 ? € 8.585 8.974
95077 1548 3 3 paz-es s 4 8.231 0.338 .
ASAP7 1543 3 3 FB2-180 g 4 8.617 0.14%4
9%5A77 1558 3 3 PR2-12 7 6 a.757 8.054
95a77 1551 3 3 Poz2-38 s 4 8.814 a.94n
28Y77 1582 3 ki Po2-88 3 2 0.558 a.114
20Y77 1584 3 3 pR2-a7 2 2 @798 0.18% :
20v77 1585 3 3 PA2-85 3 3 0.540 R.120 '
2BY77 1508 3 3 PB1-08 7 S 0.296 6.238
28Y??7 1509 2 3 °@1-47 8 S 0.539 8.12]
2 1512 3 3 PO1-086 9 8 0.441 0.160
28v7? 15:4 3 3 Po2-08 3 2 0.549 0.117
20Y77 1516 3 3 P82-10 4 o 8.42% 0,167
20v??e 1518 3 3 PO2~12 g 7 R.558 D.114
28Y77 1520 3 3 Pa2-08 2 2 0.545 8,118
24
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BEST AVAILABLE COPY

TABLE 2.2 OF LINE BY LINE LASER EXTINCTION MEASUREMENTS FOR DF LASER SOURCE

e S RO P e

3 DATE  TIME  BUN CODE LASER LINE 1p  MOB GAIN STAT GAIN  TRANS  EX COEF

B

B!

e 21v77 1146 3 3 po2-88 S 3 9.382 8.188

g 21vz? 1147 3 3 paz-arf 5 3 8.250 0.263

% Styrz 1149 3 3 Po2-085 5 3 0.325 .185 '

= Siyre 1154 3 3 PR1-€3 T 5 6.342 @.289

e = 2iver 1193 3 3 PR1-27 8 5 @.589 8.973

E = 21v77 1156 3 3 Paz-08 a 3 8.691 9.672
= 2177 1158 3 3 PB2-U7 4 3 0.466 9,143
-1 2tve? 1159 3 3 PBZ-05 4 3 6.693 2.873
B Sivp7 1208 3 3 paz-1a 4 3 8.529 p.124
£ a1vee 1281 3 3 pa2a-12 6 S 8.678 0.078
o pivee 1203 3 3 PB2-88 A 3 a.634 9.674
n atve? 1339 4 3 Pp2-02 a 3 0.665 9.859
2 w77 1341 a 3 Fp2-07 4 3 0.438 £.161
2 St 1342 4 3 PB2-05 4 3 8.558 0.982
& atyrr 1343 a 3 Pui-08 6 4 9.329 9.217
] 21v77 1344 a 3 PR1-87 5 5 9.654 9.029
= Sivze 1347 3 3 pe2-08 4 3 9.€00 0.168
= atvze 1350 4 3 Paz-19 4 3 9,462 #.151
=, Zivee 1352 4 z PR2-12 & 5 8.392 9. 193
3 21v?7 1354 4 2 Poz-08 a z 0.616 0.095
= o3vP? 1221 3 2 po2-8g 4 3 8.673 9.077
. ozvre 1222 2 2 PY2-97 4 3 2.439 2.181
g Szvpe 1223 3 3 PR2-85 4 3 .67 9.976
% Zuv7e 1225 3 3 PR1-98 7 5 9.327 9.218
3 S3v77 1226 2 3 PR1-87 6 5 .656 @.084
B 23vee 1227 3 3 PR1-3% 7 G B, 434 9.138
£ 2avrr 1229 3 3 poz-ne A 3 B.687 0.87%
z s3yre 1222 3 3 poz-18 a 3 0,587 ©.133
g 53vrr 1238 3 3 pA2-12 g 5 8.531 0.820G
z 37T 1231 3 3 pp2-08 4 3 @.667 8.079
S S5yTe 1443 5 3 po2-08 a 3 0.658 0.632
2 23y77 1445 5 3 Paa-I7T 4 3 9.41€ 9.171
& a3ver 148 5 3 pp2-03 < 1 6. 567 8.879
z P3vp7 1448 5 3 PR1-88 7 5 0.317 9.224
g 23v77 1449 5 3 pa1-87 6 5 .8582 8.079
4 azy7e 143! & 3 PO1-95 7 8 8.513 2.138
H S3v7T 1432 5 2 PO2-28 4 3 9.G34 .08
B 237¢ 1435 5 3 P02-19 4 3 @.495 2.137 ‘
£ 32977 1484 5 3 poe-12 ¢ s 0,543 9.986
23vP7 1457 5 3 pa2-68 A 3 9.626 8.092
3 aav?F 1047 3 2 pa2-08 4 3 9.557 2.114
H iy sz 3 3 PRZ-07 4 3 0 333 B.219 .
H Sawy 1952 3 3 PR2-03 E 4 9,558  @.114
savr 1893 3 3 PO1-08 19 7 9.221 g.294
3 247 1057 3 3 pa1-07 9 g 9.559 9.114
¢ Sac7y P92 3 3 ?91-86 ) 7 9.495 9.177
] sav7y 1082 3 3 Po2-08 4 3 9.55% 8.115
% 34777 1182 3 3 paz-18 s 5 0.429 9.166
% za77 1183 3 3 Paz-12 18 3 0.537 9.122
3 savy7 1185 3 3 PRZ-88 4 3 8.554 9.115
L 2av7i 1341 4 3 Po2-28 5 4 0.583 .18
¢ 2477 13 4 3 PAZ-B7 5 4 0,350 9.205
: 24,77 1343 a 3 PRZ-0S S 3 0.59€ @.124
{ S 1345 4 3 £01-08 1 3 p.z3s  C.z80
i- SavT 1348 4 3 PO1-07 9 8 .582 0.106
savi? 1 4 3 PO1-05 9 8 0.437 9.162
g 24v77 1350 4 3 po2-88 S 3 n.5%6 9.101
¢ 2qzr 1330 4 3 raz-1@ g = n.452 0.152
adayp? 1334 4 3 paz-12 2 2 a.5%8 .10
iqve? 1359 4 2 POZ-08 s a 8.581 0.10856
:
:
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2.2 OF LINE BY LINE LASER EXTINCTION MEASUREMENTS FOR DF
LINE ID

TIME

2.3 OF LINE BY LINE LASER EXTINCTION MEASUREMENTS FOR CO
LINE ID

TIME

1629
1631
1636
1648
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pPa2-88
Faz2-07
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PFa1-86
Po2-08
ra2-~t2
pa2-1a
pPoz-~-08

PB5-89
Po4-10
PR4-89
Pa4-88

PR4-09
PA4-11
PAS-11
PB4-10
Po4-18
PR4-89
Pa4-08

Po4-89
Pe4-08
PB4-10
P85-89
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! TABLE 2.4 OF LINE BY LINE LASER EXTINCTION MEASUREMENTS FOR CO2 LASER SOURCE

g DATE  TIME RUN CODE LASER LINE ID MOB GAIN STAT GRIN TRANS  EX COEF
e aame7 1119 3 5 P18-28 3 2 8.567 8.111
el a2MP7 1120 3 5 P10-26 3 2 8.613 8.096
e : az2MP? 1121 3 5 Pi8-30 3 2 8.664 8.080
£l @Mz 1123 3 5 P1g-38 4 3 8.785 0.868
= a2M77 1125 3 5 P18-14 3 2 8.535 8.122
- azMP7 1127 2 5 Pl@a-19 3 2 8.531 9.186
- a2tr7 1128 3 5 P18-06 3 2 8.562 9.881
k- 22477 1130 3 5 R18-34 3 2 8.619 8.894
’ g2M77 1134 3 5 R10-20 5 1 8.857 8.558
- a2MP7 1133 3 5 R10-28 2 1 8.641 8.087
: a2me?y 1128 3 5 R1@-12 2 1 8.425 8.167
- e2MP7 1133 3 5 RiC-B6 2 1 8.€38 8.0898
neMe? 1142 3 5 PR2-28 2 1 a.397 9.181
@2M7? 1143 3 5 PO2-26 2 1 8.444 8.159
: g2M77 1145 3 S PB2-32 2 1 0.593 8.102
@2M?7 1148 3 5 Po2-i4 2 1 0.537 8.121
S @2M7? 1151 3 5 F92-09 3 1 8.356 8.202
g2bP? 1157 3 5 R82-20 2 1 8.436 8.162
& aaMe? 1158 3 5 RO2-23 2 1 8.518 8.129
£ a2MP? 12083 3 5 RO2-14 3 1 8.236 9.282
£ 92MP7 1204 3 5 RB2-08 2 1 8.496 8.137
H aamee 1287 3 5 RO2-93 2 1 8.539 8.121
£ egMr 1818 3 5 P18-29 7 6 §.389  ©.184
8s5Mr7 1819 3 5 P18-26 4 5 8.417 8.17}
3 BaM77 1020 3 5 P10-30 ? 6 0.437 8.162
@sMr? @22 3 5 P1a-38 8 s 9.251 9.270 ,
H agMr? 1824 3 5 P1a-14 6 5 0.374 8.192
z agMry 1025 3 5 P18-12 6 5 8.393 8.182
98M7? 1826 3 5 P18-06 6 S .445 8.158
£ L3M77 1828 3 5 R10-34 € 5 2.488 8. 144
0sM7? 1831 3 5 R18-20 8 4 8.113 9.426
a3M7? 1934 3 5 R10-28 € 5 9.444 8.159
Z Mz 1A2s 3 5 R18-12 6 4 8.241 6.278
£ e8M77 @36 3 5 R19-86 6 5 8.438 8.161
: a8M77 1939 3 5 PO2-20 4 3 8.31§ 8.225
a8M7? 1840 3 5 PB2-26 4 3 8.349 8.211
- B8M77 174} 3 S PO2-32 4 3 8.4084 8.177
QerMee 1043 3 5 PAz-14 S 3 9.246 8.274
23M77 1944 3 5 Po2-08 5 3 8.284 8.246
2EMT? 1946 3 5 RO2-20 4 2 8.350 9.205 '
BAMPY 1847 3 5 RO2-28 3 2 6.397 B.168
gsMr? 1848 3 5 RO2-14 S 2 8.112 8.428
] 23M7? 18580 3 S RO2-08 5 3 8.4082 @.178
aoMP? 1512 3 5 P10-29 7 5 0.313 8.227
aoMe7 1513 3 5 P10-2¢ 7 5 9.343 8.209 :
: aaMz? 1515 3 5 P18~30 7 5 8.357 8.201 '
agMP? 1517 2 5 P18-38 9 7 8.364 8.197
aoM77 1519 3 5 P1a-14 8 6 8.311 8.228
@oMry 1520 3 5 P10-10 8 6 8.325 8.219
@M7? 1521 3 5 P108-06 8 5 8.359 .20
aoMw? 1522 3 5 R10-34 7 6 8.413 8.173
aoM?7 1524 3 5 R18-20 19 4 9.0804 1.087
. 8oMFT 1525 3 S R18-28 5 a 8.375 8,191 ,
: aIMP7 1526 3 5 Rid-12 7 4 8.192 8.322 i
aoMe? 1527 3 5 R18-06 5 S 9.544 8.086 X
ROM7? 1535 3 5 F92-20 5 3 8.265 8.259
o5Me7 1536 3 5 PO2-26 5 3 0.287 8.244
. QoMP? 1537 3 5 PO2-32 S 3 8.339 8.211
euMF? 1538 3 5 Pa2-14 5 3 8.2083 8.312
aoMer 1541 3 5 PO2-08 5 3 0.240 0.278
aotP7 1552 3 5 RO2-26 5 3 8.274 0.253
aaMP? 1553 3 5 RO2-28 5 3 0.335 8.214
: AMP7 1554 3 5 ROZ-14 7 3 0.073 8.519
09MP? 1556 3 5 RO2-08 5 2 0.320 8.223
27
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BEST AVAILABLE COFY

2.4 OF LINE BY LINE LASER EXTINCTION MEASUREMENTS FOR cCO2

TIME

RUN CODE

0o 163 (1 (00 (3 1] 103 0] 6] (63 G 631 L) Y AT 0] s 2 G f 03 0] L) 161 6] LA LILILI LA LTI O LW

G100 L) (353 03 03 08 00 0] 103 L 41 D) 03 0 () (W) 1)

LASER

WAL N AU UL AUANUIUINAL NS ALA LN NN A A GHA R NN Tidio

ABNRANNDANNRAUB AN NRLAAN

LINE 1D

Pig-29
P10-38
Pig-38
P18-26
Pi18-20
Pig-14
rie-12
Fi10-86
Ri10-23
Rig-i2
R18-20
R18-28
R10-34
pe2-32
Pa2-26
FB2-22
PR2-14
Fa2-14
PO2-20
Faz-24
Plo-2o

Fia-28
Fl1o-2a
Fi0-2¢
P1o-38
P18-38
rig-14
ria-1a
Pla-8¢
R18~-28
Ri@-12
R18-03
raz2-20
PR2-26
Pa2-32
Foz-14
Faz2-83

MOB GRIN

9
18
18
1e

[
QOGO ONTHUNNOBEOOWw

-

L 00 & L O Fr VU0 ~300 O 0D €0 CO (O (0 00 00 -

DN~ ARIANBANSDDHHDOOMMDEOD

STAT GAIN

PO P T BT LI LU L AN LA LR UT D DI L LOAUWIHDIDHAHYNND

U PO LI O3 W A LT 00 fa B bo Ju N AILALA ALY

LASER SOURCE
TRANS  EX COEF
8.188 8,328
8.214 8.381
9.288 8.3a7
9.283 8.311
0.67v8 8.5832
8.16e9 8.347
a.189 8.325
8.2e6 8.392
8.206 f8.302
0.105 8.440
a.808 1.496
8.234 8.284
8.236 8.282
8.214 8.304
8.178 8.337
a.168 8.348
0.142 8.382
8.832 8.878
8.178 @.346
8.1 8.329
8.143 a.380
B.142 8.381
8.147 8.374
@.158 8.360
0.167 B.358
0.161 8.356
a.144 9.379
a. 152 a.3o8
a.176 8,339
8.375 a.192
0.e872 8.51%
a.183 0.332
a.18% 08.325
8.ce8 8.3a7
8.245 8.274
@.1682 8.35¢6
a.2e7 f.308
@a.219 2.385
a.250 a.acl
8.029 a.4688
8.23% 8.are
8.482 2,142
8.514 8.138
8.543 B.112
0.524 B.126
8.474 8.146
0.574 9.109
0.725 2.863
8.681 0.875
8.217 a.298
8.598 A.183
R.649 2.085
8.3922 08.838
a.59%6 a.18}
a.7av a.062
0.698 a.e78
8,848 a,85:2
a.1a3 a.444
8.739 0.044
a.5av @8.1235
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? TABLE 2.4 OF LINE BY LINE LASER EXTINCTION MEASUREMENTS FOR CO2  LASER SOURCE
g DATE  TIME RUN CODE LASER LINE D MOB GAIN  STAT GAIN  TRANS  EX COEF
=2, k
B 1?7 1150 3 5 P19-20 6 5 8.499 8.13%
CRI 1477 1151 3 5 P12-26 6 5 8.545 8.119
z] 147 1152 z 5 P10-36 & 5 0.503 8.099
% : 147 1153 3 5 P10-38 8 7 8.599 2. 100
& 1aMr7 1155 3 5 P18-14 g 5 8.457 8.153
£ 14177 1156 3 5 P18-19 % 5 @, 456 9.133
iher liss 3 2 Riosa = 2 8EE on¥
%, 77 -3 5 5 .523 .
§; 14177 1280 3 5 R10-29 11 5 0.025 8.72n
5 : 1477 1281 3 S R18-23 © 5 . 434 8.142
E ; 1dMP7 1282 3 5 R13-12 5 5 9.302 9.234
A 14M77. 1263 2 < R10-86 € 5 9.513 8.131
; 14177 12084 3 5 PO2-28 5 4 9.285 8.245
] 147 1296 3 5 POz-26 5 3 0.320 9.223
3 14M77 1207 3 5 PO2 32 4 3 9.382 8.184
3 14M77 1298 2 S PB2-14 5 3 9.225 8.293
. 14177 1289 2 5 PAZ-08 5 3 B.262 g.247
= 1477 1211 2 5 RAZ~-28 S z 8,341 8.21%
g 1477 1212 3 5 ROZ-28 4 3 9.330 8.184
14m77 1213 3 5 RA2-14 & 3 0.164 81354
1dp7 1214 2 5 k02-03 3 E f.408 . 175
14M77 1433 4 5 P12-28 s 4 9.355 @.15%
_ 1aM77 1444 a 5 F18-32 3 7 G.542 £.119
1 14M77 1448 4 S P10-36 7 g 0.547 8. 112
2 1477 1449 4 5 P16-26 7 & 0. 196 8. 137
g 1477 1451 4 s P12-7z8 6 5 £. .57 @, 153
& 14M77 1453 4 5 P18-14 6 5 £.423 f0.1¢5
£ 1477 1434 4 5 P19-10 g 5 0.448 8.157
14M77 1455 4 5 P16-06 g 3 0.501 0,135
1477 1458 4 5 R18-0€ 5 5 k. 0,134 ,
5 1477 1500 4 5 R16-12 S 4 a.285 6,245 ,
$ 1477 1503 4 5 R1B-29 11 4 0.016 8.L11
H 14M77 1505 4 5 Ri0-28 5 a 0.387 8. 141
14M77 1589 4 5 R18-34 5 4 B.512 0.131
iaMp7 1527 4 5 PA2-32 5 4 f8.369 8. 184
E 1477 1529 3 S PA2-25 S 3 0.308 0.230
: 1477 1531 4 5 PB2-20 S 3 .285 @.245
77 1523 4 5 PO2-26 5 3 .26 6.263
£ 14M77 1538 4 S rAz-28 5 3 8.285 8.245
H 147 1537 4 5 POz-2€ 5 3 8.703 233
£ 14M77 1538 4 5 PO2-14 5 3 8,209 0. 305
: 1aM7e 1548 4 5 ?02-82 S z 9.254 2. 560
£ 14177 1547 4 S RE2-03 4 3 £.391 8,183 ‘
i 1477 1558 4 5 RAZ-14 S z £i.143 8.328 '
H 1477 1552 4 5 R02-20 4 2 8.336 8.2i3
1477 1535 4 5 £02~-23 3 z 8.426 6. 16
1477 1629 4 5 Pi0-22 5 a &.a56 6,153
£ 1577 586 2 s r10-20 g 5 8.373 @.193
£ i5P7 907 3 S P18-29 ? g 0.des 8.177 !
15M77  o@g 3 5 P12-30 7 € 8.435 .51
15M77 989 z 5 P13-33 7 3 6,445 0.158
15M77 918 3 5 P12-14 3 5 8.334 8.214
1SM77 911 3 S ?10-19 6 5 0.354 a.1er ‘
: 1577 912 : S F18-86 6 S 0.418 0.174
5 15177 914 2 5 R18-34 6 5 0. 46k 0.1%2 ;
15I7y 914 3 5 K1A-29 12 4 0.08% 1,006 P
15t77 917 3 5 R18-28 5 4 0.428 0. 165 £
15M77 919 3 5 R10-12 6 4 0,232 0,273 ;
1577 928 3 5 K12-06 5 4 0.427 0. 146 ;
H iSiP? 922 3 5 PA2-29 S 3 0.276 0.251 '
i 1577 924 3 5 PB2-28 5 3 1,292 a.0%,
1577 926 3 5 Paz-14 5 3 6.216 0.2%%
£ 1507 928 3 5 PO2-08 S 2 8.26% 0. 556
: 1577 938 3 S RO2-20 5 3 2.304 8.253
t 15M77 931 2 5 RO2-28 5 3 9.5va 0.19%
1577 932 3 5 R92-14 6 2 0.175 B, Jdit
137 934 3z 5 RO2-05 4 2 p.3759 2.200
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TABLE 2.4 OF LIME BY LINE LASER EXTINCTION MEASUREMENTS FOR €02  LASER SOURCE
: DARTE TIME RUN CODE LASER LINE ID M™MOB GRIN STAT GAIN  TRANS  EX COEF

R R TR e R T e

7 4 5 p1a-20 10 6 9.121 9.412
BIA77 1456 4 5 P10-26 12 5 B.136 0.390
alazy 1451 4 5 P18-30 9 6 @.138 9.367
alaz? 1452 4 5 P10-38 g 6 a.146 8.376
- QlA?T 1453 4 g P18-14 3 5 a.121 8.413 -
: QiA7? 1454 a 5 Fi0-12 8 5 a.134 8.393
: B1A77 1455 o 5 P10-86 g 5 0,168 0.358
. AIR7? 1455 4 5 R18-24 g 5 @.194 8.320
SIAP? 1459 4 5 Ri0-28 7 a a.175 9.340
8la7? 1521 4 5 r18-12 9 4 0.647 @.598
ulA7y 1582 Pt 5 E18-86 7 4 ©.154 @.365
91A77 1583 4 5 P02-20 7 3 8.154 8.356
A1A7T 1504 a 5 POZ-26 3 3 0. 160 8.357
PIA7T 1505 4 5 PO2-32 g 3 a.178 8.337
aiA7T 1506 4 5 PO2-14 5 3 g.109 0,433
A1A7? 1586 4 5 POZ-08 é 3 0.133 @.393
81A77 1507 4 5 RO2-20 é 3 a.179 9.336
BiA77 1508 4 5 R02-28 6 3 8.219 8.296
21A77 1509 4 5 RO2-14 19 3 6.017 0.794
8177 1511 4 S ROZ-03 3 3 6.202 g.312
g2Q77 124 3 5 ¥10-20 9 5 8.126 8.495
22077 1249 3 5 P18-26 8 5 a.139 2,386
A2A7T 1250 3 5 F13-32 8 5 0.264 @8.250
P2a7? 1251 3 5 Pi0-38 g 5 8. 148 0.373 \
@2A7> 1252 3 5 F1o-14 8 5 9.127 8. 302
@2a77 1252 3 5 Flo-19 8 5 0.138 0.388
82077 1253 3 5 P10-06 g 5 0.165 0.352
p2n7?7 1254 3 5 F10-34 8 5 .209 8.306
Q2A77 1255 2 5 R18-20 12 2 0.008 1.742
92A77 1255 3 5 Rid-Z0 12 1 G.00e 1.788
92477 1300 3 5 R10-28 g 5 0.190 A.334
2077 1301 2 5 R10-12 9 a 0.055 0.565
A2A77 1302 3 5 R10-06 g 5 0. 158 0.349
D2ATT 1303 3 5 POZ-20 7 a a.197 0.318
AZRT7 1306 2 5 PaZ-26 T 4 @.201 9.3i3
P77 1306 3 5 FO2-32 v 4 0.220 8.295
92077 1307 3 5 Po2-14 T 4 a.156 0.362
a2677 1388 3 5 PO2-0% ? 4 @.132 9.322 !
g2a7T 1309 3 5 ROZ-20 8 3 0.218 @.299
£2A77 1310 3 5 ROZ-28 5 3 G.247 0.273
B2a77 1711 3 5 RO2-14 ) 3 0.822 .74
g2077 1312 3 5 RDZ-08 g 3 8.23a .280
@2A77 1433 4 5 F10-20 g 5 0.129 a.300
woRT? 1435 4 5 P10-26 3 5 0.144 #.379
Q2nvT 1436 4 5 P18-32 8 5 0.262 0262 '
B2RTT 1457 4 5 F1e-38 3 5 e.153 T
. CIA7? 1438 4 5 P10-14 & g 2.131 0.397
AZAP? 1438 A § P10-18 g 5 a.145 8.7
22q77 1439 4 5 F10-26 8 5 2.174 .342
@2A77 1448 4 5 Ri0-34 g 5 8.219 8.237
82077 1443 a 5 R19-23 é 3 0.203 6.311 3
82A77 1444 4 5 F10-12 a 4 B.854 8.558 3
@2A77 1445 4 5 r10-06 & 5 0.176 9.340 .
92677 1447 4 5 PO2-29 € 3 R.20S 8.310 g
@2RT7 1449 4 5 FOZ-26 é 3 . 215 9.30@ 3
A2R77 1458 4 5 POZ-32 8 X 0.232 0.286 :
@2R77 1451 A 5 FO2-14 G 3 0.170 9.3d5
@2ar? 1452 4 5 FO2-08 8 3 0.208 0.307
wiaT? 1458 4 5 ROZ-20 5 2 8.22 e. %y
82477 1454 4 5 ROZ~28 5 3 9.275 B.c.2
@2A77 1455 4 5 ROZ-14 ) 3 0.223 8.r3%
2877 1456 A 5 ROZ-08 5 3 8.252 0.265
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TARLE 2.4 OF LINE BY LINE LASER EXTINCTION MEASUREMENTS FOR C02  LASER SOURCE
DATE TIME RUN CODE LASER LINE ID MOB GAIN STRT GRIN TRANS  EX COEF

o A4APT 1IAT7 3 5 Pl1o-28 8 S 8.131 8.397
i : 24A7T 1108 3 ] F10-26 8 S 9.146 2.375
% b a4ar?  11@9 3 5 P10-320 ] S 8.152 0.368
£1 ¢ A7 1110 3 <} P1a-38 g S 8.154 8.365
) a4darT 1118 3 S PlO~14 8 5 8.132 8.395
; QSATY 111 3 -] F18~18 8 3 8. 148 7.373
3 adary 1113 3 S Pi-0e g S 9.175 8.341
8da77 1113 3 5 R18-34 6 4 a.222 8.294
2 24A7Y 1113 3 5 Ri1D-28 12 1 0.080 1.792
! alary 1118 3 5 Ri19-28 3 4 2.281 0.313
4 34A77 1119 3 S r1e8-12 8 4 8.856 8.563
- B4R7Y 1120 3 S R18-B6 8 ] 8,173 8,343
Z adar? 1122 3 5 cul~-28 5 2 9,198 0.318
B4ATT 1123 3 5 POZ-26 ] 2 98.218 0.385
LED e 1124 32 S Pa2-32 S 2 0.228 8.282
A4AT? 1125 3 5 PO2-14 S 2 2,161 2.357
a4ar? 1126 3 S Paz-a8 S 2 2.198 8.315
L i 1137 3 S RO2-c@ 3 2 2.224 9.292
£ A4R?Y 1129 3 S RA2-28 4 2 8.261 a.2e2
= B4R?7 1138 3 ] Ra2-14 8 2 8.824 8.72%
z Q4R7? 113 3 S RO2-88 <4 2 8.2%¢ 8.271
K 1582 4 S Pia-38 1a T e,143 a.579
84n77 1586 4 S pl1e-3a 9 8 8,142 8.381
QdA?? 1588 4 5 P19-26 2 8 0.137 8.388
B4A77 1582 4 5 Pia-z@ a [ a.12e 8.413
A4ATT 1512 E S Fia-14 9 S n.123 0.489
Ban?? 1514 4 S Fid-18 8 8 0,136 a.39%
94A7? 1518 E S PiQ-C3 8 ) a, 164 8.383
A4N?T 1817 4 S P1o-28 8 S a.121 8,413 .
HE g 1519 4 S RiR-86 8 b 8. le2 0,355 '
B o 1521 4 3 Rig-12 1@ 8 8.052 a.5v¢
a4dA7? 1528 3 5 Rig-28 v < a.18e 8.328
B4377 1538 4 ) RiB-34 v 4 9.187 8.318
X 1534 4 ) Flo-2a &8 S g.12¢ 8.414
QN7 1547 4 ) Pa2-32 7 4 0.2a3 8.311
RRTT 1549 L b} PA2-2¢ @ 3 8,185 8.338
i Q4a77 1551 4 S raz-z2e [ I a.172 78,344
H QIRTT 1982 4 5 Pa2-14 ) 3 8.14%5 8,377
A4dAT? 1555 4 ) PO2-08 @ 3 a,183 8.332
Q4A7Y 1558 4 - ROZ-08 ) 3 2,212 8.3a83
{ RARTY jcaa 4 a Fi6-20 8 & a.lle 8.43]
i BIRTY 1e@2 4 9 RD2-08 [y 3 a.2e4 a.3jn
i LE 1685 4 g RE2-14 9 3 a.els Q.77 :
: QARYT 1688 4 5 Ra2-28 S 2 8.121 8.3283
{ ad4ar? HOBES) 4 a5 Ra2-28 5 e 8.238 a.287
: o477 1645 4 5 F13-20 8 ] a.l1e 2.431
4
H JSRT? 1582 3 S ria-2e 8 8 8.387 @.18%
i . . .
QSA.E 1583 3 S P10-26 e [ a.456 8. 154
O5A77 1584 3 S P10-38 8 & 8.481 8,143
H BSﬂic 1585 3 S P18-38 8 h a.517 C.188
BSAT? 1508 3 E] Flo-14 7 8 0.413 8.173
i QSATY 1507 3 S P18-18 v 8 8.441 2. 160
i Q5A7? 1508 3 <] Pia-0e T 8 g.518a 8.132
3 23477 1509 3 5 R18-34 7 8 8.554 0.115
; BSRgz 1512 3 3 R18-28 12 4 a.00¢8 0.998
H GEATT 1312 3 S Ri10-28 [ S a.508 f.132
, asaz? 1514 3 5 Ri18-12 7 5 9.253 9.268 !
BSR?g 1515 3 ] Rig-06 7 & 8.48% 0,141
ASATY 1518 3 ] PR2-20 S 3 a.3:7 Q.186
A5a77 1517 3 S PB2-26 S 3 a.391 8.183
asa?? 1518 3 S pPaz-3z2 S 4 8.435 8,183
HSQE? 1519 3 S FA2-14 6 4 a.299 8.292
ASATT 1528 3 S Faz-88 8 4 0.336 B.213
asA7? 1581 2 ] RO2-20 5 3 8.391 2. 184
J5AY7 1523 3 5 R@2-28 4 3 9.457 2.153
d377 1524 3 S RB2-14 & 3 a.135% 8.406
ANP?T 1935 3 ] raz-28 3 4 0.440 0.161
31
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1 TABLE 2.4 OF LINE BY LINE LASER EXTINCTION MEASUREMENTS FOR CO2  LASER SOURCE
DATE TIME RUN CODE LASER LINE ID MOB GAIN STAT GAIN TRANS  E¥ COEF
16¥77 1458 3 5 P18-20 7 6 0.213 9.302
16v77 1528 3 5 Fig-30 8 - 6 2.253 0.265 .
16v77 1581 3 5 P19-38 8 s 9.259  B.264
16v77 1504 3 5 218-10 8 5 8.230 e.287 s
16Y77 1586 3 5 R18-34 ? 5 8.297 8.237 :
16v77 1510 3 5 R10-12 9 5 8.996 8.458 ;
16v77 1515 3 5 PR2-32 5 2 8.266 8.259 - ,’
: 16777 1516 3 5 PA2-14 5 3 9.168  ©.358
- : 16v77 1517 3 5 Poz-83 & 3 @.183 .31
2 : 16v77 1518 3 5 RO2-29 4 2 @.258 8.264
. i 1677 1528 3 5 R82-28 4 2 8.308 .230
; 16777 1521 3 5 R@2-14 8 2 9.842 8.618
3 i 16v77 1522 3 5 RO2-08 4 2 8.301 8.255
4 16v77 1535 3 5 P18-20 8 s 8.211 8.304
)
: 17v77 1451 3 5 P18-20 8 5 a.208 0.307
1 17v77 1581 3 5 P10-38 18 8 2.259 8.264
‘ 17v77 1584 3 5 P10-39 9 7 8.248 9.272
- g 1TY77 1588 3 5 P10-20 8 6 8.212 2.385
| ; feyee 1513 3 5 P10-16 7 5 8.229 0.288
g.? 1777 1525 3 5 R18-12 7 5 8.175 .34l
! 17v77 1529 3 5 R18-28 12 a 0.008 1.491
- 17v77 1535 3 5 R18-34 7 5 8.3a5 9.232 ‘
= 1777 1552 3 5 PR2-32 6 a 8.273 8.253
- 17v77 1559 3 5 PB2-14 5 2 8.163 8.355
e 17Y?? 1697 2 5 P02-88 5 3 e.196 8.313
A 17V 181t 3 5 RB2-88 5 3 9.388 8.230 ,
4 17v7? 1612 3 5 RO2-14 8 3 2.945 9.605 '
- 17v77 1614 3 5 RB2-20 5 3 @.271 8.255 ‘
9 17v?7 1620 2 5 RO2-28 a 2 ¢.320 8.222 \
- 17v?7 1627 3 5 P16-20 7 5 :.219 8.297 ,
A 24v77 1429 3 5 _
A 24vP7 1434 3 5 Plo-28 5 3 8.098 8 453
24ve7 1434 3 5 P18-38 3 5 2588 o33
24v?7 1435 3 5 P12-20 9 5 8.084 et
2477 1437 3 5 P1o-19 9 5 8.8 o283
2477 1438 3 5 R10-34 8 3 o891 8.ge7
24v?7 1449 3 5 R18-22 8 a 0.871  0.91%
24v77 1449 3 5 R18-12 10 4 2.0 8.517 #
24y77 1454 3 5 PO2-32 6 3 a9  o.s&
24y77 1455 3 5 PA2-14 6 3 8.117 B.419
24v77 1456 3 5 PB2-08 6 3 2.137 389
24¥77 1457 3 5 RB2-29 S 2 8.151 8365
‘ 24v77 1458 3 5 RO2-28 5 2 8.188 8. 358
2dvrr 1458 3 5 ROZ-14 5 2 2.194 8351 :
. 1459 3 5 R02-08 5 2 8.178 8.338 '
X 25Y7? 3 5 -
| 25vr7 859 3 5 Pia-20 o g 8051 8315
; 25vr7 999 3 5 P19-38 12 8 8.877 o
: 25v7? 3 5 P18-20 8 a 9.099 9.451
i 25v7? 989 3 3 P10-30 8 p : 8ol
, 25v77 919 3 5 P10-38 9 5 8113 8 45 :
1 28ve? 911 3 5 Pi0-1@ 9 5 o les on?
25ve7 014 3 5 R18-34 8 5 8.176 2.352
i a5v77 917 3 5 R10-12 9 4 B85 0.4 i
i 7 922 3 S PO2-32 6 3 8.196 g:5% {
25ver 932 3 5 PO2-14 6 3 .13 o8 \
' asvze 923 3 5 F@2-08 5 = ales  o:3% :
! 25v77 S04 3 5 R02-20 g 2 218 a.350 :
35ve7 925 3 5 RA2-28 P 3 g:isl 0.3 : ‘
gsvrr et 3 5 RA2-14 9 S B.815  §.896 ;
7 ear 3 5 RA>-88 a 2 0.228  0.289
32

a5

R

b rane v ara



S e g oy rww-uvj
;

T e s iy

ISR 33 0 oy esvpes

RIS T

R s g,

BEST AVAILABLE COPY

Table 3,
O
Canavy

Loiay PAly wAVE

Jate tim LEnGwn LENtty

Ckmy (Riteny)

(L T 1500 S.on LIS T 1Y
1Y maw gy 1%% L. 00 0. 4040
11 waw y, 1AYY} AL AT PRI
1w n 1849 S.on 0. 4000
it san gy 1304 ‘.o [ LI
1 maw g, 1539 X L] 0.%080
1} =am 4, [RY V] S.0n Q81044
1 wane g taor No0H D.8200
1 man gy 1424 ‘.00 D.%401
1 maw gy, (R YY ‘.on GedTr0
It wan gy 180 SO0 pqnga
1V mau 4y targ S.0n 0.4000
V) map g,y 1y A.0n 0.8200
1 mau gy 1914 Y00 glaisn
11 wan ), 1989 NS08 poaion
11 wpe N 144n S.00 LT IR}
13 maw gy 1400 ISR Y4 0.4040
11 man 4y teqy 2.8 Oading
11 man 5, LEYY] ALY OJtn00
11 wax oy, 1504 .82 [T
LA TY) ”n 1820 27 0.%0%0
11 me gy 1542 IOJE LY T
£ man g, 1s0r 2.8 0.9299
1 war 4, 1854 2.8 0.%a}
DL 2] 1844 dany 08170
1t rae 4, 1331 LS WY T
it ey, (Y1) 2.02 0.0000
11 wan g, 15 doay 0.4200
it man ,, 13113 LA Y
I ap 4, (311} 2oy IR FY |
1 raw gy ey 10T n o aven
N map gy 1300 [ X%4 ! 0,40.0
It naw g, [RLY] la20 0.4000
1t ngu " [AY 81 t2n O.evan
1l mae 4 IRTY] [ PPL ] 0.4%90
it e g 1404 .28 0,anng
it mae oy, 1820 ta2n 0.40%¢
1t mae 5 AT ¥ 1.2 Q.04
1 onan g 1507 1e28 0 4300
it mam 4, ta2q 1o2n LELY T
1 waw 1544 L2 yusga
11 may g, tsto 1o [SLL]
1 map y, 142e teon .6000
1 mpu 1 IRRT ] 1.8 0 aroa
1t M g, 1554 i, Dearrg
1 maw g, tsey [ERL I PPN
11 % 1,y [EYY 128 0.9
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1> map
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12 map
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101y $.08
1044 S.np
104y AT ]
1029 Soom
1102 ARy 1]
108y S.0n
tiae AL On
1007 LAY
tios .42
10 2.8y
1044 282
10t 2.57
101 Pesy
104, PN
1018 2.57
10 ES Y
1044 oy
a1y NYLY S
104y 2oy
104 dony
1020 S Y
t1ge dany
1087 LY
iy 2.0
i907y to2a
[RY-X] Lon
1o teon
104y .08
1010 [ E%4 |
101, toln
tosy lode
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oty .28
104} t.os
1048 .20
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1108 ta2a
104y leon
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Table 3.1« continued )

Lreag PATH

VAVE  EXTINCY 1Ay «0CaL PATH (7173
OATE TIME  tengrw LENGTH  cogpr, DATE VINE  Lengry LENGTH
k®)  cmrcenny Cramy %) cmgcran,
18 man 7p (11 S<08  0,4p5n [Ty 14 map 1y 1528 $«08  g,4059
16 manr 79 931 3.08  0.4959 0.149 14 map g, 1602 3.08  0.4059
14 map gy 907 2008 Q.e194 0.138 14 war 7y 1540 5:080  0.433g
14 man 3y 920 Se08 4500 0.140 14 map 4, 1552 $.08 0,400
14 map 7y ”s2 5«08 o,4npp 0.516¢ 14 man 3, 1529 $-08  0.488q
14 ugn 3, 910 508 0,59s¢ 0.12% 4 wan 9y 1542 S.08  p,5050
14 agn vy 222 5408 0,5145 0128 14 wan 7y 155 508 0,5145
14 map 1y [ L7 S-08  0.520p 0.114 14 man 4y 1532 5.08  9.520p
14 man 7q 22 S.08  g.546g 0.121 16 war ;7 1545 S8  0.5444
314 nap 9; ”?s 5-08 .57 0.133 14 man 77 1587 26080 0,579
16 rap 3 900 5.08  0,s5n94 0.129 14 man 3y 1534 308 p.sngg
14 a9y 91s 3.08  0.4000 0.13¢ 14 mau 7y 1604 3.08  o.5m94
14 e 1 937 S«08 0,800 0.12% 14 wan 3y 1547 508  0.4000
14 mAx 1y 203 5«00 q,¢328 0.121 4 man 3y 1548 5+08  0.6200
Te Ram 1y 933 Se08  0.4324 0.140 14 nan vy 1537 3.08  0.4920
14 man 9; 928 5.08  g,6941 0.155 18 mar 7y 1400 5.08  0.6943
1¢ man 1y $31] 5.08  0,6%41 [3114 14 max gy 1608 5408 g.6943
14 mam 3y L1} 2.1 0.405¢ 0.1%9 16 mane vy 1525 2.57  9.40%0
14 man 9,y 930 2-5T 0,409 0.162 14 man 7y 1602 257 0,959
18 mae 3, %07 2.5 0.4358 0.1%0 14 nan 3; 1549 2457 04359
16 man yy 920 257 0.4s¢o 2.15¢ 14 man 5 1852 2457 p.asgq
14 man vy [ L] 2:57  g.4nep 0.133 14 man 3, 1529 257 o.enpg
14 mae gy 130 257 0.59s9 0.150 18 max 7y 1542 257 0.s5059
14 man 73 $22 2.8 0,548 6.150 14 map 3, 1555 2487 g.5145
18 mae 9p 8% 25T 0,500 0.139 & map 3y 1532 2.7 0.s200
14 wap 4y 92 2.5 0.%54¢) 0.150 18 man 7y 1545 2.57  o.s46y
14 mam 3y 2 2:0T 0,517 0.174 14 nan 5 1587 2451 o.5119
14 man 3y 00 2.8 g.saeg O.156¢ 16 fgn 3y 1534 257 9.584,
16 ngp 3y ”ns 2.5 g.e000 O.1m0 14 man 7y teos 2:57  g.snyg
14 map 7; 111 257 0,4200 0.168 14 man 7y 1547 2.57  0.s000
14 mn yp 903 2.5 0 4320 0.162 14 max yy 1548 2.51  g.6200
14 map 9, 9 2.57 0,432y O.174 14 wan 7, 1537 257 p.evzs
¢ war 928 257 9.g943 0.205 14 man 3,y 1600 2.57 0.6943)
14 maw 3, 93y 2.57 6.694) 0.212 14 man 3y 1é07 2.87 0.6%1
14 mgu 3y [ 1% t.28 0.40%0 O.tte 4 max 3y 1525 1.29 0.40%0
14 map 7y ¥ 1.2 0.4050 0.174 14 man 7y 1601 .28 9.4059
16 nap 3y 0w 1,28 0.435¢ 0.1488 14 max 1y 1540 1,22 0.415p
18 map 3, 2?20 1220 9.4500 0.285 18 AR 7y 1582 V.23 9.4599
18 map 9y ;2 128  0,.4n9q .13 14 nap 7y 1529 1.28 o ¢ngp
14 war 3 LIT) 1.28  g.5ps9 0. 146 14 man 9y 1542 .28 o 5059
14 man 3y 22 1.28  O.sqes O.146 14 mag 3y 1585 1.20  g.s14s
14 mam 3y "5e 1.20  0.5299 0.127 14 mpAm 153 a2 0.530p
1¢ map 1y ”: .28 g.%441 Q.13 14 max 1y 1545 228 0,544
14 man 32y ”s .28 o.5979 0.1%0 14 man gy 1557 128 g.syyg
14 map 3y 900 1e28  0,3944 0.3 18 maw 7y 1534 1.28  g.5a9¢
1¢ man yy ns 128 0.6000 [ LYY 14 man 1y 1547 te?2®  0.4000
4 man 1y ”nr .28 ¢0.8200 0.136 16 man 7 1540 1.28  0.8200
1% map 7y "3 1:20  g,6329 [ 293 % 4 ram 3y 1537 .28 0.5320
18 map 3y 735 Ye28  0.4320 [ B3 14 mar 9y 1606 1228 .43y
1% nap 3y k3d] $220  0.4943 0.155 16 map 1y 1600 3.20  G.ewer
1¢ man 9, 9 120 0 6043 Y 1} 14 rax 1y 1606 1.28 0,694
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EXTINCY AN
COEFF,
(Ixmy

0,157
9.1%3
Gules
Oarer
0,128
O.118
O.119
G.118
0,025
0.42%
0.182
0.162
6.1%)
Ootdg
[ QLY
0176
S.201
O.192
0.186
0.192
Q.19
0.212
O.128
Q.112
0.1%¢0
0.150
G156
.19y
O.192
0.20%
O.1%¢
0.22¢
[ B3 LT3
0.247
G.279
9.312
9.302
0.373
0.214
O.214
Os168
0.15%
G.214
0.22%
0.267
0.279
0.32%
0.279
0.267
0214
0.297
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DATE

AR
[ 0]
are
aAPx
Are
arn
14
APR
apPn
are
Are
ar

144

Table 3.1.(continued)

LecaL
Timg

948
103
1005
1019

953
1008
101

955
1010
1023

9”59
1013
1015
1002
1036
127
1037

9.s
1032
1005
1019

953
1000
1001

”s
1010
1023

"
1013
1015
1002
1035
1027
10%¢

L 11 ]
102
1008
1018

953
1608
1

*%s
1010
1023

"%
1013
1015
1002
1034
1027
103

BEST AVAILABLE COPY

PATH WAVE
LINGYH  LrNGTH
(K®) (nICRen)
5,00 0.4050
5.08 0.4050
5.08 0.4358
5.08  0.4500
5.08  0.4880
5.08 1.5050
5.08  g.5148
5.08  0.5200
5«00 0.5461
S.08  0.57710
5.08 0.58%¢
S«08  0.4000
5.08 0.6200
5.00 0.6320
5.08 0.6328
5.08 0,693
5.08 0.6943
2.5T  0.4050
2.51  0.4050
2.57  0.4359
2.57T  0.4%00
2,57 0.4880
2.57  0.s5050
2.57  0.5148
2,57  0.5200
2,57 0.5461
2.57  0.5710
2.57  0.58%
2.5 0.¢%0¢
2.57 0.6200
2,57 0.6328
2,57  0.6328
2457 0.6%
2.57  0.6%)
*e28  0.40%0
.28 0.40%0
.28  0.4358
1.20  0.,4500
1.20 0O.4890
1.28 0.5050
.28  0.5148
1.20 0.5200
1.28  0.5461
1.28 0.5770
128  0.5096
1.28  0.6000
1.28  9.8200
1,20 0.632n
1.28  0.6728
128  0.694)
1.28  0.6%)

EXTINCTI™N

COfFF,
(7xm)

0.373
0.341
0.327
0.307
0.255
0.273
0.265
0.281
¢.237
S.237
0.23
0,244
0.207
0.201
0.218
0.210
0.218
0.408
0.400
G.398
0.357
0.328
0.311
0.328
0.302
0.311
9.319
0.328
0.311
0.206
9.302
0.311
0.311
0.320
0.511
0.526
0.49¢
0.4%)3
0.373
0.39
0.399
0.361
0.373
0.306
0.39
0. 399
0.39¢
0.399
0.30¢
0.399
0.412
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DATe

APR
APS
are
aPu
ars
APR
ars
ArR
APR
are
are
aPR
ape
are
aAPx
PR
are
(143
APR
aAPn
are
Lids
apn
Are
arx
(14
AP
arn
arm
arn
are
L4
L1 4]
APR
are
afm
AP
[ 14 ]
apn
(144
F1d ]
are
APR
APR
arR
are
APR
PR

LoCaL
TIng

839
924
ass
914
943
00
917
(113
904
"9
850
07
"
854
920
922
730
83e
24
0se
14
0343
00
n7
4

79
850

mn
854
928
90?22
90
939
"8
1
8483
090
"7
84
904
LY
950
M0
%11
854
22

PATH WAVE
LENGTH  LENGTH
(K®) (mICRON)
5.08 0.40%
.08 0.4050
$.08  0.4351
5.08  0.4500
5.08  0.4888
5.00 0,5950
5.08  0.5148
5.08  0.5200
.08 0.5461
.08  o0.5T1710
5.08  0.5896
5.00  0.6000
5.00 0.58200
5.08  0.6328
5.00 0.6328
5.08 0.6%4)
5.08 0.6943
2.57 0.4050
2.57  0.4050
2.57 0.4358
2.57 0.4500
2.57  0.4880
2.57  0.50%0
2.57  0.514%
2.57 0.5200
2.5T 045461
2.57T  0.S5170
2,57 0.50%4
2.57  0.6000
2.57  0.6200
2.57 0.6328
2457 0.6320
257 0.6%43
2.57 vei%4e3
1,28 0.40%9
1.28  0.41350
1.20  0.4500
1.28  0.4800
1.28  0.5050
1,20 0.5145
1.2  0.%200
1.28 0.5461
1.28  0.57T70
1.28  0.589¢
1.28 0.4000
1.28 0.6200
1.28  0.632¢
1.20  0.6%4)

EXTINCTI™N
COErF,
(7xm)

0.214
0.214
0.192
0.192
0.158
0.163
0.158
0.14¢6
0146
0.146
0.130
0.13¢
0.134
0.123
0.130
0.134
0.138
0.254
0.254
0.2%3
0.240
0.199
0.212
0.205
0.199
0.212
0.212
0.205
0.219
0.199
0.199
Q.21
0.219
0.219
0.3
0.268
0.290
0.22%
0.238%
0.246
0.22%
0.246
0.246
0.248
0.248
0.225
0.23%
0.257
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aApr
are
L1d}
Apr
ars
14
[14]
arn
are
L1 4]
AFn
[14
APR
Afw
arm
APN
arn
APR
aPR
are
arn
APPSR
are
[ 14 ]
ars
PR
arn
AP®
arm
are
14
APR
APR
aPR
aPR
ars
arx
(14 ]
are
(14
e
[ 14 ]
(323
aom
[ 14]
APR
AP®
arn

n
mn
17
"
n
7
7
17
ik}
n
m”
"
"
7
"
7
1t
"
7
7
"
7
mn
"
"
L
n
"
17
n
17
17
"
iR
n
n
n
7
"7
"
1
n
mn
n
L
17
"
"

5 PR IR S

Lecal
Tyue

848
927
905
918
849
907
923
056
209
922
900
912
916
03
234
926
LR L)
86
929
b1
91
049
w?
20
85¢
909
22
200
912
s
903
IR
926
936
844
20
849
"8
907
20
i 31

922
900
N2
7"4é
%3
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Table 3.1.( continued )
PAYH MAVE EXTENCTIAN Lecag PATH WAYVE EXTINCTION
LENGTH  LENGTH  COEFF, Date TIME  LENGTH LENGTH  COEFF,
(KM)  CATCRON)  (/x%) (kM)  (NICRON)  (/x™)
5.08  0.4050 0.265 S APR {7 950 5.08  0.40%0 0.209
5,08  0.4050 0.258 S APM 72 1029 S.08  0.4050 0.212
5.08 0.4358 0.224 S are 1} 1010 $.08 0.4358 0.18%
5.08  0.4500 0.22¢ S arn 17 1020 $.08  0.4500 0.19¢
$.08  0.4980 0.190 S APR 73 (11 ] $.00 0.4900 0.185
5.08  0.5050 0.190 S aew 77 1012 S.00  0.5050 0.176
5.08 0.514S 0.190 S5 APk 1 1022 S.08 0.5145 0.1%¢6
S.08 0.5200 0.1%0 S APR 7} 1000 S.08  0.5200 0.182
5.08  0.5461 0.174 S are 17 1014 5400  0.5-51 0.176
5.08 0.5170 0.190 S AP Y 1024 S.08 Q.57 O 0.19¢
$.00  0.5996 0.180 S are 17 1003 5.00  0.589 0.185
5.08 0.6000 0.196 S aPR 17 101¢ 5.00  0.6000 0.207
S.08 0.6200 0.171 S aer 1} 1017 .08  0.6200 0.185%
5.08 0.6328 0.166 S APR 17 1006 5.08  0.6328 0.1%0
5.08  0.6320 0.176 s arw 17 1034 .08 p.6328 0.190
5,08  0.6943 Q.71 5 aPR 77 1028 S.080 0.694) . 232
$.08  0.6%4) 0.176 S AP 77 %0 257 0.4050 0.352
2.57  0.4050 0.2%6 5 APR 7Y 1028 2.57T  0.4050 0.366
2.57  0.4050 0.2%6 S are 7y 1010 2.57  0.4%58 0.357
2.57  0.4358 0.286 S AP 7} 1020 257 0.43500 0.347
2.57  0.4500 0.210 S APS 17 958 257 0.4880 0.320
2,57  0.4000 0.233 S apm > 1012 2.57  0.50%0 0.338
2.57  0.5050 0.247 S ark 7, 1022 2.5 0.5:48 0.408
2.57  0.514% 0.233 5 APR 77 1000 257  0.5200 8.357
2.57T  ¢.5200 Q.219 5 APR 77 1014 2.57  0.5461 0.408
2.57  0.5441 0.240 S ark T 1024 2,57 0.57710 C.e31
2,57  0.5710 0.247 S APR 17 1003 2.57  0.58% 0.387
2.57  0.5%% 0240 S APR 77 1016 2.57  0.6000 0.456
2.57  0.600C 0.240 S AR 77 1017 2.57  D.4200 0.49%
2,51 Q.68200 0.233 S APR 77 1006 2.57  0.6328 0.4
2,51 0.6228 0.233 S APR 77 1026 2.57T  0.694) 0.49%
2,57  Q.6328 0.240 S are 77 %0 1.28  0.4050 0.412
2,57  0.6%43 0.247 S arn 17 1010 1.20 0.4358 0.32%
2.57T  Q.6%3 G.210 S APR 7y 1020 1.28 0.4500 0.257
1,28 0.4050 0.399 S are 77 958 1.28  0.4880 0,267
1,28 0.41358 0.37) S aPx 71?7 1012 1.29 0.50%0 0.412
1,26 0.4880 0.313 S Are 77 1022 1428 0.5145 0.337
1,28 0.4500 0.361 S AR 1000 1.28  2.%200 0.39%
1.28  0.5050 0337 S arr 77 1014 1.28  0.5461 0.386
1,28 0.514% 0.301 S apr 7T 1024 1.28  0.5770 0.279
1.28  ¢.5200 0.279 5 APK 717 1003 1.28  0.50% 0.439
1.20 0.5441 0.301 S APr 37 1016 1.28  0.6000 0.491
1,28 Q0.57T70 0.32% S A°m 7Y 1017 1.26  0.6200 0.361
1,28 0.5%9% 0313 S APN 17 1006 1,28 0.6328 0.349
1,28 0.6000 0.33%7 S arm 7y 1326 1.28 0.694) 0.4
.28  0.6200 0.325
1628 0.6328 0313
1,20 0.69) 0.361

2726
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APR
are
are
AR
aru
are
are
aAPR
ape
(14
aAPK
are
art
[ 14
[14]
arn
11
arw
f14)
[ 14}
arn
are
APR
are
are
e
arn
are
arn
(144
arR
[ 14}
are
(14
APH
are
arw
[ 4]
PR
[ 14
[ 14
are
arx
ary
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Table 3.1. (continued)

LOCAL
T18¢

54
35
"2
24
53
sod
928
151
"
e3¢0
800
"
021
804
23}
750
8>
wi2
.24
153
08
.28
%8
315
30
200
ne
821
204
[ 31
150
175
12
0°"4
153
s0s
28
58
315
630
800
ne
21
204
[ F 3]

PATH
K"y

5.08
5.88
5.08
$.08
5.08
S.08
s.08
5.00
s.08
5.08
5.08
5.08
5.08
5.08
5.08
2.57
257
2.57
2.57
2.51
2.57
.57
2.57
2.57
2.57
2.57
2.97
.57
2.5

NAVE EXTINCYION
LENGTH  LENGTH COEFF.

(NTCRON)

0.4050
0.4050
044358
0.4500
0.4880
0.5050
045145
0.5200
045461
0.5770
0.59%6
0.6000
0.6200
0.6328
Q. 6943
0.4050
0.4050
0.4358
0.4500
0.4880
0.5050
0.514%
0.5200
0.5461
0.5718
Q.50%6
0.6000
0.6200
0.6320
Q6943
0.40590
Q. 4030
0.4358
0.4508
0.4980
0.5050
0.514%
0.5200
Q.5401
0.5710
0.58%
0.6000
g.6200
0.6328
0.6943

({11 ]

oAt

nAY
mAY
nay
nay
LI}
mavY
nav
nAY
[T1)]
nay
Ay
nAvY
(T3]
sav
nAY
nav
naY
"ay
"aAY
MY
navy
aay
wAY
RAY
RAY
uAY
nay
"y
"av
RAY
v
mAY
nav
v
"av
nav
nAY
"AY
nAY
"av
BAY
LI}
nAY
AN
naY
"y
[T}
nay
"av
vy

17
22l

3 WAY 77

LnCaL

TImE

917
1023
1901

922
1024

946
100%

930

951
1012

1%

954

L L1 )

938

"3
1014
1012

9117
1022

943
1001

922
1026

946
1005

€10

951
1008

935

954

958

938
1014
1012

917
1020

943
1901

922
1028

946
1005

30

%1

935
1008

954

LY

938
1014
1012

PATH

5.08
5.08
S.08
5.08
S.ud
5.08
S.08
5.00
5.00
5.08
5.08
%.08
.00
S.08
5.08
S5.08
S.08
2.57
2.517
2.57
2.57
2.57
.57
2.57
2.57
2.51
2.57
2.57
2.57
2.57
2457
2.57
2.57
2.57
1.28
1.28
1.28
1.28
1.28
1.28
1.28
1.28
1.29
1.28
1.28
1.28
1.29
1.28
1.28
1.29
1.28

BEST AVAILABLE COPY

WAVE

LENGTH  LENGTH
KMy CICROW)

0.4u50
0.6050
04500
G.A880
Q.4800
0.5050
0.514%
0.5209
0.5461
0.5770
0.5%9¢
0.6000
0.6200
0.6328
0.4358
0.6500
0.6943
0.4050
0.4050
0.4358
0.4500
0.4880
9. 4880
0.5050
0.514%
0.5200
0.5461
0.5710
Q.5896
9.6000
0.6200
(> 28
C..80
06943
0.4050
0.4050
0.4358
§.4500
0.4080
0.4880
0.5050
0.5145%
0.5200
0.5461
0.5%9%6
Q.5770
0.6000
046200
0. 6328
0.6500
0.6943

ExVENLTION
COEFF,

(AL}

0.207
Q.23
0.190
0.136
0.1606
.15}
0.144
a.121
0.133
6a.129
Q.125
0.133
0.12%
0.307
0.190
0.125
0.121
0.286
0.28¢
9.212
0.240
0.212
0.226
0.212
0.212
0.247
0.174
0.174
0.162
0.186
0.1¢8
0.156
0.1%2
0.199
0,349
€.3%9
Q.214
0.349
0.279
0.32%
0,229
0.208
Q. 246
0,214
0.204
0.19¢
0.225
0.18¢
0.165
0.301
9,313
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14 maY
38 ®AY
18 "AY
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14 Ay
14 may
18 mAY
14 PAY
14 RAY
16 may
14 mAY
14 Ay
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14 My
14 mav
18 Aay
"ay

et

TR RRIT

T
-
»

14 =gy

14 mpy

= 14 ™AV
14 may

16 PAY

Ay
nay
16 way
ray
A "av
14 mav
14 mav
nav
18 wes

& 14 =AY
i3 16 may

AR YT
-
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"
-
»

L.
-
S

18 "4y
1% mav
e moY
14 ®av
14 wav
"Av
14 may
14 Fay
14 may
16 "y
14 Ry
14 PaY
14 84y
16 way
14 “ay
16 may
14 "8y
14 may
14 "2

e d

i SR
-
»

I % T

e

TRV T TRy

Lacs
e

t1Y]
(123
830
B2
(113
853
90
e
192
205
"
84S
908
848
"
908
LY
900
902
158
(8]
826
[13]
s
0y

2l
913
0ne
52
0%
LA}
a2
414
18%3
204
844
192
805
[ X1
%%
s
s
s
e
848
200
02
158
st
3
a5t
”se
103
11
”"e

Table 3.1.( continued)

PATH VavE
CENCTH  LENGTH
K"y (niCeak)
5.08 0.4050
S.08 0,405
S.08 0. 4050
$.08  0.40%0
S.08 0.40%0
‘.00 G.4348
5.08 0.4500
S.00 G. 4880
5,08 0490950
5.08 05050
£.08 §.%050
.08 0.50%0
S.0R 0.514%
5408 q.5200
S.08 L ISIT3)
5,08 0.57710
.08 0.589%4
‘.08 0.6000
S.00 0.8200
S.09  0.8320
4,08 0.6%29
.00 9.4328
.08 f.e228
5.08 . 432¢
.08  Q.6%00
s.0¢ 9.4650¢
.08 0.6%00
‘.00 9.5%00
<. 08 0.49%41
28T 0.40%0
2.47 g.485%¢
75T 08.4050
2.97  0.00%¢
2.97 0.40%¢
2.57 0.4 150
2.91 0.4500
2.51 0.4800
2.57 0.505%0
2.57 0.50%0
2.57 0.%0%0
.57 0.9050
2,87 0. 3148
2,87 0.%200
2.587 G.5461
2.5 e.5710
TuNT 0.509¢
2.%7 G. 6000
2.87 Q.4200
.81 Q. 06128
1.41 Q.0028
2.81 Vo020
2.57  S.eM2N
2.87 Q.0V28
2,57 0.6%00
2.97 0.6500
2.81  C.e500

ExtinCTIion

COEFF,
(ram)

0,523
0,4%)
0.417
0.402
0.341
0.338
0.29%
0. 298
0.402
g.18
0.298
G.26%
0.237
0265
g.212
0,190
0.218
0.1%%
0.16¢
0.251
0.22¢
0.1%
0.14%¢0
0.164
0.244
0.224
G.1%0
0,157
0.:62
0.4 ¢
0.40:
0.44

9.4}
0.3%7
0.3%7
0,319
0.302
Q.37¢
0.3%4
0.302
G210
4.226
0.210
0.29)
419
B.21%
.19
Qo192
0.202
0.22¢
0.219
Q.19
Q.10
0.247
0.21¢
J.20%

38

EST AVAILABLE COPY

pate

AY
nay
naAY
nAy
L7 24
»ay
uAY
wAY
ray
nAY
nAY
Ay
nay
"y
PAY
v
Ay
nay
nav
L]
mAY
"AY
nAY
"y
Ay
"y
PAY
nAY
ey
mAY
“ay

LacaL
Ying

"y
"l
742
0
(3]}
842
”ny
23
°0
L)
52
205
834
(53]
70
(A1)
21
908
848
200
902
159
(11
e
(41}
L34
2063
o
LRl
93
"

PATH wAvVE
LENGTN  LENGTH
(X¥y (WICRON)
2.57 046500
2.57 Q.02
1,28 0-4850
1.26 0.40%0
1.28 0.40%0
1.28  0.4050
128  0.4050
1.2¢ 0.4358
128 0.4%00
te28  0.4030
1.20  0.50%0
1.24 0.5050
1428 0.5050
1.280 0.50%0
1.29 0.5145
1.20 0,5200
1.28  0.9482
1.28 0,570
1.20 0,509¢
1.28  0.6000
1.28 08,6200
1.28 0.4328
1.28 0O.632¢
t1.78 0.6%28
1628 0.6020
t.28 0.6328
128 0.6%00
1.70 0.6500
1.20 0.4500
14268 0.0500
128 Q.69

EXTINCYIN
COEFF.
[€4 L 0]

0.1s8
04878
0.097
0.9%7
0.526
0.511
0.428
D424
04301
04361
0,487
0.37)
0.349
0.301
0,467
0,329
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DaTe

mav
"y
"AY
Rav
hav
"y
nav
nav
"AY
"y
nay
PAY
maY
nAY
A
"aY
nmv
nay
ey

mAY
"y
rAY
nay
nay
RAY
mAY
nay
nay
Ay
nay
nav
nav
nay
"ay
nAY
RAY
AY
"y
"y
.y
nAY
nay
L))
rav
"y
nay
([}
ey
nay
L1}

I = AL (T AT AL e o, T

7
124

n
1”7
”

LACAL
TIng

933
1000
44
%2
936
94
954
bk}
L 1Y)
9°%6
940
949
51
92
1005
1000
958
")
1002
944
*%2
936
945
954
s
997
956
940
2%
51
942
1004
1000
95s
9133
100*
944
%2
3
L L1
954
9”9
(73]
L AT
940
949
951
942
1005
1000
9<g

Table 3.1. (continued)

e e

L T ETY

BEST AVAILABLE COPY

PATH WAVE
LENGTH  LENGTH
(K®) (RICRAN)
5.00 0.40%50
.08 0.4050
5.08 0,458
5.08 0.4500
5.08 0.4880
S.08  0.5050
5.08 0.514%
5.08 0,5200
S.08  0.5461
5.08 0.5770
500 0.509%
5.08  0.6000
S5.00 0.6200
S.00 0.432%8
5.08 0.6329
5.08 0.6500
5.08  0.69%4)
257  0.4050
2.57  0.4050
2.57  0.4358
2.57  0.4500
2.57  0.4%80
2.57  0.5050
2,57 Q,.5145
2.57  0.5200
2.57  0.5461
2.57  0.5770
2.57  0.589%
2.57 0,6000
2,57  G.6200
2.57 0.6320
2.57  0.632%
2.57  0.6500
2.57 0.6943
1.28 0.4050
1.20 0.4050
1.28 0.4359
128 044500
1.28  0.48%
1.28  0.5050
1,28 0.5145
1.28 0.5200
1,28 0.5461
1.28  0.5770
120 0.5%96
1.28 0.6000
1.28 0.6200
1.28  0.6328
1.20  0.6328
1.28 0.6500
1.28 0.6943

ExXTINCTION

COEFF.
(/xm)y

0.338
0.317
0.207
0.265
0.1%
0.218
0.212
0.207
0.105%
0.190
0.166
G.162
0.153
0.153
0.15%3
0.153
0.144
0.607
0.38¢
0.311
0.320
0.247
0.270
0.247
0.226
0.226
0.240
0.199
0.219
0.219
0.174
0.229
0.212
0.233
0.39%
0.4
0.337
0325
0.279
0.201
0.2¢6
0.24¢
0.27%
0.235
0.22%
0.22%
0.214
0.204
0325
0.268
0.268

39

CAlt

nay
nay
"y
nay
nay
nay
nav
"y
"y
"y
nay
"y
maY
"y
nay
Ay
e
nay
nay
nmy
ey
nay
Ay
My
"y
nay
Ay
"ay
way
v
RAY
nay
"y
ny
RAY
ngy
PAY
My
"y
"y
v
nAY
"y
"y
"y
my
may
"y
nay

7
7
L
m
"
7
k24
2}
n
T?
77
ka4
7
7
1
144
"
17
n
"
n
n
7
17

11
n”
"
1
144
n
"
m”
"
7
17
144
n”
"

7
"
"
T
n
124
7
"
"

LecaL
TIng

1041
1055
1107
1044
1058
1110
1046
1100
1112
1049
1103
110%
1052
117
i1y
1041
12
1055
1107
1044
105¢
1110
104
1100
1112
1049
1103
1108
1052
1117
1115
1124
104}
1121
1085
1107
1044
1089
1110
1046
1100
1112
1049
1103
1105
1052
1y
1115
1125

PATH

LENGTH

wn)

5.08
S.08
S.08
5.08
5.00
5.08
5.08
5.08
S.08
$.08
S.08
S.08
$.08
5.08
5.00
2.57
2.57
2.97
2.57
2.57
2457
2.57
2.57
2457
2.57
2.57
2.57
2.57
2.517
2.57
2.57
2.57
1.28
1.28
1.28
1.28
1.28
1.28
1.28
1.28
1,20
1.28
1.28
1.28
1.28
1.280
t.24
1.28
1.20

HAVE
LENGTH
(AICRON)

0.4050
0.4358
0.4500
0.4881
0.5050
0.5145
0.5200
0.5461
Q.57T10
0.5989¢6
0.6000
0.6200
0.6329
0.6500
0.6%43
0.4050
0.4050
0.4%59
0.4500
0.4880
0.5050
0.514¢
0.5200
0.546)
0.5770
0.509¢6
0.6000
0.6200
0.632¢
0.6500
0.69%41
0.694)
0.4050
0,4050
0.4358
0.4500
0.488¢C
0.505¢
0.5145%
0.5200
0.5461
0.5770
0.5996
0.6000
0.6200
0.6320
0.56500
0.6941
0.8941

T VT TR

EXTINCTION
COEFF.,
(7xm)

0.258
0.231
0.231
0.201
0.185
0.1%0
0.166
0.171
0.163%
0.162
0.153
Qo144
0.138
0.140
0.153
0.311
0.311
0.278
0.278
0.240
0,240
0.2}
0.219
0.22¢
0.226
c.219
0.226
G.19
0.199
0.212
0.212
0.219
0,386
0.399
0e349
0.369
0.301
0.301
0,279
0.290
0.268
0.268
0.2517
0.257
0.246
0.257
0.268
0.301
0.301
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f
3
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e

© el

prr it

paye

L7 %4
A
nav
[T
nav
AV
(71
nav
mAY
nAY
may
nAY
Ay
"y
nAY
PAY
LI}
nav
v
"ay
"y
LI}
"y
nav
Ay
"y
way
wAY
naY
AY
[ 13
nAY
mAY
Y
Ay
"ay
sy
nAY
v
uav
nay
wav
naY
nAY
[ 73]
BAY
waY
"y
wAY
"y

AVAILABLE COPY

LOCAL
T1m¢

1210
12427
122%
1232
1212
1223
1235
1214
1228
12371
1216
1229
1230
1218
1247
1242
1240
1210
124¢
1221
1232
1212
1223
1235
1214
1226
123
1216
1228
1230
1218
1248
1242
1210
1245
1221
1212
1232
1223
1235
1214
1226
1232
1216
1228
1230
121¢
1249
1242
1240

Table 3.1. {continued)

PATH WAVE
LENGTH  LENGTH
(K®)  (MICPoN)
S.08  0.4050
5.08  Q.40%0
S.08  g.4358
S.08  g.4s00
5.08 0.4880
508  0.5050
S.08  Q.5148
.08  0.5200
S+08  0.5481
S.08  g.5770
S.08  0.5896
S.08  0.6000
5«08 G.6200
5.08  Q.6328
5.08  0.6328
5408  0.6500
5+08 0.6941
2,57 Q.40%0
2,57 0.40%0
2,57 041358
2.57  0.4%00
2.57  Q.4680
2.57  0.50%0
2.5T  Q.5145
2457 0.5200
2251 Q.5461
2.57  Q.5710
2.57  0.589¢
Z.57  0.6000
257 Q.6200
2.5 Q.6)28
2.57  g.6328
257 Q.92
1.28  0.4950
1,28 0.40%0
1.28  Q.4358
1,28  Q.a880
1,20 Q.4%G0
.20 0.50%0
1,28 0.5148
1.28 0.5200
.28 Q.5461
1.28  0.5T700
1.28  0.59%
1.28 0.6000
1.28  0,6200
126 0.6320
1.28 0.6328
1.28 0.6500
1.28  0.46%4)

FXTINCY TN

COEFF,
(7xn)

0.273
0.258
0.244
0.231
0.201
0.196
G.190
0.19%¢
0.18¢
0.19¢
c.176
0.1%0
G.178
.17
0.180
Q.176
0.196
0.328
6.311
0.311
0.302
¢.262
0.270
0.270
G.25¢
0,278
Q.270
Q.262
0,210
0,247
0. 247
0,262
0.270
[ 1]
0.412
0.386
0.32%
0.386
0.337
0.313
0. 301
0.32%
0325
g.313
0.32%
0.32%
04301
0. 213
0.301
0.349

40

OATe

Ny
uAY
nAY
"AY
"y
"y
“ay
Ay
"ay
LI
Ray
Ay
"y
"av
ey
"y
LTY]
Ay
nay
"AY
nay
Ay
“ay
ray
nav
"ay
L)}
Rav
Ay
PAY
"ay
"y
Ay
"ay
sy
nay
nay
"ay
Ay
Ry
Ay
nAY
Ay
nay
sy
"y
“ay
Ay

mn
Al
n
ki
T
”
T
m
7
"
1
iad
7
Lad
Y
7
”
"
"
n
T
”

”
"
17
14
b

n
L4
n
17
™
"
"
"

n
"

1
"
7
11
17
n
"

LACAL
Tymg

1221
125%5%
1232
1243
1023
1234
1245
1025
1236
1240
1027
1238
1241
1229
1252
12%0
1221
1255
12%
1243
1223
12%
1245
1225
1236
j1249
1227
1239
124}
122°
1282
12%0
1221
1254
1232
1243
1223
1234
1245
1225
1236
1248
1227
1238
1244
122¢
12%0
12%2

PATH WAVE
LENGIH  LENGTH
(KN)  mICHON)
5.08 0.4050
5.08  0.4050
S.08 0.4358
5.08  0.45G0
5.08 0.4880
5.08 0.5050
5.06 0.5145
5.08  0.5200
S.00  0.5¢61
5.08 Q.S5T70
5,08 D.589¢
5.08  0.6000
5.08 0.6200
5.08 0.6329
.48 0.6%00
5.08 0.6943
2.57  0.40%0
2457 04050
2.57 0.4358
2.57 0.4500
2.57 Ged800
2.57T  0.5050
2.57 0,5145
2,57 0.5200
2.57 0.5461
2,57 J.510
2.57 8.58%
2.57 0.6000
2.57 0.6200
2.57  0.6328
257 0.6500
2.57  0.6943
1.20 0.4050
1428 0.4050
1.28 0.4359
1.29 D. 4500
1.28 0.4880
1.28  0.5050
1.28  0.5145
1.28 0.5200
.28 0.%461
1.28 0,570
1.28  0.98%
1.20 0,6000
1.28  0.6200
128 0.6329
1.28 0.6943
128 046500

it S SR S S i e

EXTINCTIoN
COEFF,
(/xn)y

0.817
0.402
0.36¢
0.3681
0.327
0.327
0.307
0 217
0.298
G.299
0.209
0.289
0.26%
0.265
0.273
0.289
0.524
Q.468
0.468
0.450
G.420
0.420
0.408
0.431
0.420
0.392
0.431
0.420
0.387
0.408
Qe IN7
0.398
0.659
Q.641
0,641
0.557
0.573
0.526
0.512
0.526
0.511
0.49
0.5%7
0.511
D498
0.511
Q.49
De487




Voo

»

k)

ST

dundidida

et
e oATAE

pATt

nay
nav
nyy
RAY
L1
nAY
nAY
"y
nmy
"y
[T}
naY
Say
nAY
"y
nAY
MAY
My
Ay
my
"y
MAY
nAY
nAY
L3}
"y
"ayY
"y
Ay
v
"y

"AY

Ay
nAY
LI}
"av
"y
"My
"ay
sy
LA
nav
"y
mAY
nAY
nav
"y
vy

LrcAL
ving

1000
1040
100)
1005
toor
1010
1012
101
1014
1018
1026
1030
1032
1034
103
1030
1000
1040
100)
1005
1007
1010
1012
1013
1016
1018
1026
1030
1032
1034
1C36
1039
1000
1040
1003
100%
1o
1010
1012
1013
101é
1018
1028
109
1032
1034
1034
1038

v

PATH MAVE
LENGTH  (ENCTH
(KW)  (mIceoNn)
S.08  0.4050
$.08 9.4050
$.08 0.4350
5.08  0.4500
5.08 0.,4880
5.08 0.5000
5.00 0.5145
5.08 0.5200
.08  0.5461
$.08 0.51710
5.00 0,589
5.08 0,6000
$.08 0.68200
5.08 0.6328
5.08 0,8%00
$.08 0.89¢)
2.57T  0.40%0
2.57  0,40%0
2457 D.4358
2.57  0,4500
2.57T  0,4880
2.57  0.5050
2.57T  0.5148
2.57 8.5200
2,57 0,548
2.51T  0.5772
2.5 0.589¢
2.5 0,6000
2.5 d.6200
2.57 0.6328
257  0.8%00
2.57 0.69¢3
1.28  0,4050
1.20  0.4050
1.28 0.4)58
1.28 0.4500
1.28  0.4880
1.28  0.50%0
1228 0.514%
1.28 0.5200
1.20 0,546l
128 0.5770
1.28  0.5%9¢
1,29 0,6000
1.28  @.6200
1.28  0.56428
1.20  0.6%00
1.28  0.6941

BEST A

EXVINCTI N
racFr,
{/x%)

0.361
04361
0.327
0.3
0,273
0.273
0.251
0.237
0.231
0,196
0.196
0.1178

Table 3.1. (continued)

41

Dare

RAY
nay
apy
(73]
(73]
nAY
nay
mvy
nay
nay
mAY
nAY
nav
Y
nEy
ey
nAY
Ay
rgv
RAY
R"AY
nav
uav
mAY
714
PAY
Ay
LL) ]
nay
Ay
Ay
LI})
"Ry
nay
"Ry
navy
navy
“AyY
BAY
Ay
gy
uky
way
ny
L3}
LI}]
nAY
"AY

LABLE COPY

L0CaL
TIve

1122
1220
1139
1207
t12s
1141
t21e
1130
1144
1216
1132
1148
1151
1138
1215
1212
1122
1220
1139
1207
t12s
1141
1218
1%
1144
1218
1132
1148
1151
13s
1215
1212
nzn
1220
1179
1207
1125
1141
1218
1130
1144
121¢
1132
11e8
1152
113%
1218
1212

PATH WAVE
LENGTH LENGTH
(K¥)  (microN)
€.08  0.4050
S.08  0.4050
€08  0.4358
5.08  0.4500
5.08 0.4880
5.080  0.5050
5.08 0.514%
S.0r  0.5200
5.08 0.5481
S.08 0.5770
S.08  0.509¢
$.08 0.6000
S.08 0.6200
S.00  0.6328
5.08 0.6500
5.08 0.49%y
2.57 0.4050
2.57  0.4050
2.57  0.4358
2.57  0.4500
2.57T  0.4980
2.57 G.5050
2.57 0.5145
2.5 0.5200
2.57 0.5461
2.57 0.5170
2.57 0.5%9¢
2,57 0.6000
2,57 0.6200
257 0.6320
2.57 0.6%00
2.57 0.46%4)
1.28  0.,4050
1.28  0.4050
1.28 0.4358
1,28 0.4500
1.28  0.an80
1.28  0.5050
178 0.514%
1.28 0.5200
1.28  0.5461
.28  0.5T00
1e20  0.589%¢
1.20 0.6000
1.28  0.48290
1.28  0.4328
1.28  0.4%00
1.28 0.69)

EXTINCYINN
COEFF,
C/7xm)

0.417
0.417
0.31)
0.338
0.217
0.291
0.289
0.2713
0.265
0.265%
0.237
0.251
Qo224
0.212
0.224
0.231
0.468
0.468
G.420
0.468
0.388
0.376
0.37¢
0.357
0.357
0.357
0.330
0.138
0.302
0.218
0.320
0,328
0.607
0. 041
0.52¢
0,557
Q467
0.453
N. A%
0.439
0.4139
0.467
0.19¢
0.428
0. 386
0.373
0.439
0.49)

NIRRT TS a

s




P

T e

b

"AVAILABLE COPY

DAtTt

v
20 mavy
20 WY
20 mav
20 mav
0 "av

g
o~
o

20 ®AY

20 "av
20 "y
20 "av

3 20 RAvY
= 20 vav
20 ™y
20 mav
k. 20 "av
: 20 may
e 20 "y
: 20 FAY
K 20 ®&v¢
K 20 Mav
E 20 "av
20 "AY

3 zo LT R4
K n .‘v
20 "Av

=3 20 mAY
. 20 wrv
20 mAY

20 "AY

Z 20 *aY
c 20 wav
F 20 nav
20 wAY
29 WAV
20 ™AY
20 mav
20 “AY
N 20 ®AY
20 wmav

20 wAY

20 mAv

nAY
“av
20 “AY
20 “AY
3 20 WAY
-3 20 wAY
4 20 mAY
nay
20 “AY
20 "AY

y

e
e
-t A0,
~ea
oo

" ok
N
-3

_—

Ry

Table 3.1.(continued)

LecaL
T1eg

(1%
29
M1
915
L 13}
930
904
916
852
901
920
855
aue
"
ass
(11]
926
9”1
843
928
01
915
247
an
"
916
852
407
920
sy
Qo
911
[31]
91y
LE)
21
(23]
921
01
915
(%}
LX)
904
9
882
907
$”e
(331
we
N
L 31 ]
934
926
21

PATH
LENGTH
(xn)

.08
5.00
c.08
S.08
S.08
S$.08
5.08
$.08
S.08
S.08
S.08
S.08
.08
S.08
S.08
5.08
S.08

e @
257
2457
2.517
2.57
2,57
2.57
2.57
.87
2.57
2,57
2.57
2.57
2.517
2,57
2.57
2457
2.57
1.28
1.28
1.28
1.78
1.2¢
1.28
1.28
1.2
1.20

1.20
1.28
1.20
1.29

uAvE
LENGTH
(RICEON)

4.408¢
0.4050
0.41350
0.4500
0.4800
0.4880
0.5080
0.5145
0.5200
D546
0.5770
0.9896
0.6000
0.6200
0.632¢
0.6329
0.6500
0.694)
g.4050
0.4050
0.4158
0.45C0
0.4730
Q.e000
0.5050
0.514%
0.52%0
045461
0.5710
0.599¢6
0.4000
0.6200
0.4328
De6728
0.6500
Q.09
0.4030
0.4050
0.43%8
0.4500
0.4280
C.48080
0.50%0
0. 58148
0,5200
0.5461
Q.8770
0.59%
0.6000
0.6200
0.6320
0.6320
0.6%00
0.6%4)

ERTINCTION
(OFFF,
C/R%)

0.349
0.273
0.265
0.237
0244
0,207
0.218
0,190
Q.218
0.185
0.171
0.185
o.a7
0,49
0.166
0.164
0.140
f.l40
0.371
0,347
0,368
0,347
0.366
¢, 102
0,342
0.262
0.311
0.32¢
0.262
0.29%
0,2%
0,241
0.254
0.214
0,240
0.212
d.461
0.526
0.542
0.481
0.312
0.63¢
G.511
Q.426
B.0067
0.49%,
g.412
0.4 &
0.4%
LIS 1)
0,453
[ T3 L1
0.3%
0.388

42

pare

naY
kY
nay
nay
ngy
nAy
LI
nav
L1
(134
nav
"AY
gy
mav
"av
ngy
.y
LTS
“av
wav
pAY
nAY
"y
AN
nAY
nay
LI}
mAY
n“av
"y
AT
nAY
LM
(/34
Ay
(13}
"AY
AY
[ L8]
Ay
AY
"AY
“Av
Ay
mAY
1))
LIA]
AY

™

n
14)
144
mn
"
124
"
144
"
"
144
"
"
7
124
mn
"
"
1

rmn
17
14)
17
"
T
LA
m
n
"
1Y
1t
1
7
"
"
124
144
"
"

"
7
L2
”
1"

Lo
%

1322
1358
133
1344
1326
']17
1348
1329
133
1350
1330
134
1343
1392
1400
13%1
1322
13%
1335
1344
1326
137
1348
132
139
1350
13%
1341
1343
1332
1358
1351
1322
1382
135
1346
1326
137
1340
1328
1339
13%0
13%
1341

PATH
LENGTY
(x®)

5.08
.08
$.08
s.08
S.08
5.08
$.08
€08
.08
.08
.08
5.09
.08
S.08
.00
5.08
2.57
2.57
2.57
2.57
2a8T
2.57
2.57
2.57
2487
2,51
2,51
2451
.97
2.57
2,57
2.%7
1.20
1,29
1.28
1.28
1,28
1.28
1.28
1.2¢8
1.28
1.28
1.28
1.29
1.28
1.28
1,28
.29

WAVE
LENGTH
(HICRON)

0.4050
0.4050
0.4358
0.4500
044880
0.50%0
0.5145
045200
0.5461
0.5710
0,596
046000
0.6200
0.8328
0.6328
0, 06941
0.4050
0.4050
0.43¥5¢
J.4%00
0.4%80
05050
0.514%
0.5200
0.5461
g.5110
0.5098
0.6000
0. 6200
Ge8329
0.632%
0. 6943
0.4050
0,4050
TeaISH
044500
0.4880
0.9C%0
05148
0,5200
045461
8.5770
0.509%¢
0.4000
0.6200
0,432
0.632¢
0.694)

RV O TR Spe e

EXTINCTION
COEFF,
/ey

O.2%1
0.265
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Table 3.2, Aerosol extinction coefficients and visibility

derived from pyrometer measurements.
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Table 3.2 (Continued)

TRANS- EXTINC. VIS.

A
(1) MITTANCE (km-1)

LOCAL RANGE

DATE

(km)

(km)

(y.m.d) TIME

O U © M AULD CULN I A LN O ATV OM (O M NN O OF NN 40 AN M MMM N MO MO D O AL @ I O (N0
......O.....l................'C............l'.......l..l"..
O U i QLD w4 O v O LN ¥4 6D 3 OO MM wMNO @ O F MM W 0O M OIMNIN OO0 OO (O WM FONUNMIO OOMO
[TAYA L pRAVI\ R U3k AV TR PE gE o VIS VEQVE L TANY o oV EaY] LB oL LT S TAVIAVE L FAVTAVELFE LR ol ol ol okl ol ok o B o ] el rite et d S M) = OO OO

F OO DM TN MO M OO OV =D 0N M QD O 3 O AN D0 UOIN P OV OIS CYR- (U OU0 0 0 AJAID TN vl w1 TIaD O M MO
P N GO N TN OUVIONOOVIWOIRN I MU = TN HCESE @O O NIND L I OI MM OO O O OV MILW
O A et O O O v vt et N\ et M) et T M OIOI O Y o O = N NI AT MINIS MMOAIGANI M N SO et N et

@ ® 6 ® 9 5 @ 8 69 00 O O G S T S OO G S O G G O VS B OO ST O 0 0L LT SN C S SO SO0 el o008
OO OO0 ODOOOOOCOOOOOODOODOOOOOOOO0OOOOO0OO0

5310720“558200“9390460061028059002852969“3907382869589166“
00 F DO N LN MO DN O+ WD O AOTL P N M OO I DN ) e il PN D =000 © U € ON @ P O F OV M vLT M) {00 O O
O NN T RO TIRN T VT VNI N el H D =S MMM MIMMI MMM A et et OO A NS T M A NI NI MT T M
® © 5 0 8 ® 0 0 & 5 68 © 00 % 6 8 G 0 8 O G S O S OO O N S P S P OO OO SO eSS e 90 e eSO S SO e s v
OO OOECOOOOD OO OEOOC OMEMOOOOOMOODOROOCLOOOOROOLOOOLO0O

€0 080 €O A IV CO B0 CO €O A ED O ¢O A €O 6O SO €O €0 A €O 60 €O ¢O IV AV EO <O B O €O A0 A0 O ¢O €O 9O @ O & O A A A0 A0 W €O W AV A €O W W A W WO B O ©
AD LMD O O DD OO D D D OO OO WD WO WOWD WD OWLD O OO O OO 1O DDA D OWVW DO DO WVDOD D OO DL DD D
U IO WD L L LY LU G EALOLY G LD L LD LU LD LY UOLOLD LADD DD O BUD DD U DD LD DD WD DD D D O UILO LU
N LU D IR UDADEA L AL ARSI LD LOLA AL DU LI DD INDDND D R AN IN RN B LD N D DA DRI IR LD N BN
.O.l.......ll........................ll.‘.....l.'...........
OO OO OO MOOOOOO OO0 ORDOOOCO0OROOOOCOO060

D PP K TN ORI D+ ORI« DO NP RO MR NN DR OO N VA0 O v X WD O vt O O it A O SO
COCHIOORNTI ITOHOOO NI IOVROITIOOTIOITITOOOOITIOITOROICOLOAOITIOHOIIOIOANIO
© 06 6 66 5 060 060 68 968 8 60806 ¢ 060606060 060660600 00660005 ¢ 00600606000 ¢0s0s o0 o000

DT M NS MNP MNLNT M S T MINAA NI AR A A A DDA R D ASLN M3 A UOWNINDIIN M N U M A ANR S ML

W O N OO NOU CIN v O UL LN BN O O@ NN NN O O OO M G AN OUW OO O M v~© NITODNODOIU MO
T MU OO vt MMINN = INL O N SOOI T MAT T TOCOOMHOITO W rMT A« MITU «iMMIT =N NGO
O = AWWWW AR OTMMMIUOOONNIWOI QR OVONIT T TN TUNWO OO D NOOOVO A Mo UG o oM
Hede{rded i vied Lokl okl ] el e Al e e Lalal ok ok ol i

OO MNMOMMMNMMNIIMNITIINMAO O0O0DDMODONNNOOOCOOOD O vrtrivivd ettt = U OO
OO OO0 OMMOOOERAOOOOMOO it i -
NINIE P NONDNI ) PN NN ORI IINDT MM NITO NN (NN DN NN NN M) MMM MG NMNI M NN
OGO OO COOEOOOOLOOOCOOOOOMNOOO0CODCOO00O
L N N N N N N N N N N et o o o e  aadadadad al a ad e e
L N A N N N N N N N N N N N N N N N o Y o T ] e el el

i MR g o TS

49




= e
v

ey
VIS
(k)
L)
*

.
O =4I OO OV w7 OV DU O DU T D DI DV DD PN LN DO 1LY P OO T O CULN SWINWNN OMM MM O 3 OXO P (NP —
NN RadA AL AVE AV SN TANT VT o T Y NPT (W Y T i) Mot Culye Oued BVIAVE SRR R TAVT NN v e DU DU DU Oy w10 0 UOUMIUY S OB

YC‘
)
3
7
8
4
4
4
7
3
i
4
€
9
€
8
5
6
9
<
2
1
0
8
0
5
5
3
§
:
0
2
3
8
6
7
0
1
9
7
&
8
4
8
9
D
g
0
1
3
g
7

EXTI

TRANS -

(1) MITTANCE (km™
2
5
6
g
9
7
3
6
4
3
8
&
7
4
7
2
4
)
2
7
0
3
;
0
g
€
0
0
8
3
3
7
?
5
;
9
3
1
4
7
1
3
c
5
5
c
§
3
2

3
4

A
5
5
5
5
5
5
5
5
5
b
5
5
b
]
5
6
6
6
6
6
6
6
6
6
&
6
6
6
5
6
6
6
6
6
6
S
S
5
5
6
o
6
6
5
5
6
6
6
6
6
6
6
6
5
5
6
6
5
5
6
50

(km)

LOCAL RANGE
S
0
4
4
0
0
0
Z
0
0
0
0
1
0
U
0
5
5
0
)
0
0
0
]
0
5
¢
5
5
3
5
5
C
0
0
0
0
0
Q
0
0
0
C
0

0
0
0
0
i}
5
5
5
0
0
0
(#
0
0
0
0

MIUUVUND O [~L=P 2 IR T TRV T, 3% 21"3) 1»1»s331v1€31&7v933?:&»3“ FTITTITITAANUNOMIMNT N Tled oo~ PO T UM W OO
irdvdrted vdvdvdvtvtetvrivtrive 111111111111111111111111 Lalalal Kol LoD o R P Py perpr

NN rY TSI Y 9““5555555555555555666&9669999000000111111111111
Tt rd ot e ol v v v v ] v o vt ] v v v T 0 el T 0 e vt v v vt v 4 DU VOIMIMI DM o1 I ) IO Mmoo
I IS NIONINI NN (I3 00) I e 3 D 0e) IO I IV ) V) 003 00) N POYPT 5063 19 3 193 PO PYY hatdaddat Lt dat Lt Lt Lt LT T Y LY oY SY S Y YT e
Unﬁun:UUnXUUnguﬂXUcn:UUnﬂucnﬁuUnuUn:unxuﬂn:UOAZUUnuﬂn:UUnﬂuﬂnxuonxuﬂnXuﬂnxUOnﬁuonu
1:7L/a(7:7;17f7L(7LI717LI7:7L/7:7;lql7'7;lvl7klsr7LIsl7:7;I7:7:7L(1v7;I7L17:7lel1:7kfvl7#!1/7&/117&/
1:74!71/117&(7:7LI7«7L(717LI7L/7r7;l717;l7:7LI7r7LI1c7;I7;(717;I1,7;I1¢7;I7:7%I1:7%!7«7;1117L/117L/

Table 3.2 (Continued)

(y.m.d) TIME

DATE

AT TR

T

TRIan v w7 tend ek R bk



TR

ST TR e

R
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Table 3.2 (Continued)
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Table 3.2 (Continued)
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Fig. 5.1 INTEGRATED HDO CONCENTRATIOH(MOLECULES M-CM> FOR S.12 kM PRTH, 3-MAR-?7. CCAFS
PATH TEMP. 15 DEG C. M-MOBILE MET STATION.T-TRANSMITTER MET, R-RECEIVER MET.5-GFC<

10 7
) -4
8 4
e 1
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HDO CONCENTPATION(MOLECULES/CM/CM) = 1.E19

s .
4 -4
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e}
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3 ?
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T T T 1 T T T T ]
12 13 14 3 15 - 13 1o Za h

TIME 101 Mensp -
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HDO CONCENTEATION (MGLECULES,CHM/ M)

H-]

1.E

»

Fig. 5.2 INTESRATED HDO CONCENTRATIONCMOLECULES <M CM; FOR 5.12 hM PATH, 4-MAR-77, CCATS

ro
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1S DEG C,
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[l G GGG GG Ty

I @6 TR T
G 'Y} O;T!

T T T T T T 1 T -

a 10 1" 12 11 14 15 1% 1

TIME 1IN HOUR:
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M-MOBILE MET STHTION. T-TRANSMITTER MET.R-RECEIVER MET.5-GFCS



HDO CONCENTRATICN(MOLECULES/CM/CMY x 1.E19

Fig. 5¢3 INTEGRATED HDO CONCENTRATION(MOLECULES,CM-CM) FOR §.12 KM PATH, T-MAR-77. CCAFS

PATH TEMP. 24 DEG C. M-MOBILE MET STATION, T-TRANSMITTER HET, R-RECEIVER MET, G-GFCS

T = RRRRR
_ G
6
. 646
T T T T T T 7 Y T
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¥y 1.E1°

HDO CONCENTPATIONIMOLECULES/ CM CM)

Fig. 5.4 INTEGRATED HIw CONCEHTRATIONH MOLECULES M wMt FOR 5,12 KM PATH. &-MRE-TT. CCAFS
PATH TEMF. 21 DEG ¢, MH-MOBILE MET STAT{ON. T-TENHSIMI TTER MET. R~-RECEIUCER MET. G- sFo:
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HDO CONCENTPATIONC(MOLECULES/CM/CMY x 1.E19

Fig., 5.5 INTEGPATED HDO CONCENTRATIONCMOLECULES M- MY FOR 5,12 KM PATH, 9=MAR-TT. oeml.

=~

n

PATH TEMP.

19 DEG C.

4
EX Y EYN
a5 Py,
| T T 1 T T
a 10 1 12 i1 14 T 1%

TIME 100 Hoigg -,
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HDO CONCENTRATION(MOLECULES/CM/CM) = 1.E1D

Fig. 5.6 INTEGRATED HDO CONCENTRATIOH(MOLECULES. M.iM+ FOK S.12 KM PATH, 10-MAR-77, CCAFS

19

TIME IH HoUF:

68

PATH TEMP. 18 DEG C, M-MOBILE MET 3TRTIOH. T-TERNSMITTER MET.R-RECEIVER MET.G-GFCL
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HDO CONCENTRATION(MOLECULES/CM/CM} x 1.E12

Fig. 5.7 INTEGRATED HDO CONCENTRATIONCMOLECULES <M CM» FOR 5,12 KM PATH. 11-MAR-77. <4AFS
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PATH TEMP. 19 DEG C, M-MOBILE MET STRTION., T-TRAHSMITTER MET, R-RECEIVER MET.G-GFCS



HDO CONCENTRATION¢MOLECULES/CM/CM) x 1.E19

]?18. 5.8 INTEGRATED HDO CONCENTRATION(MOLECULES/CM/CH) FOR S5.12 KM PATH. 12-MAR-77, CCAFS

10

- sﬁ;wn

PATH TEMP. 20 DEG C, M-MOBILE MET STATION. T-TRANSHMITTER MET,R-RECEIVER MET.G-GFCS
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HDO CONCENTRATION(MOLECULES/CMsCM) x 1.E19

Fig. 5.9 INTEGRATED HDO CONCENTRATION(MOLECULES/CM/CM) FOR §,:2 KM PATH, 14-MAR-77. CCAFS

_PATH TEMP. 23 DEG C, M-MOBILE MET STATION, T-TRANSMITTER MET,R-RECEIVER MET.G-GFCE
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Fig. 5,10 INTEGRATED HDO CONCENTRATION(MOLECULES/CM/CM) FOR 5.12 kM PATH, 15-MAR-77, CCAFS
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Fig. 5.11 INTEGRATED HDO CONCENTRATION(MOLECULES/CH-CM) FOR 5.12 KM PATH, 31-MAR-?7. CCAFS
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Fig. 5.12 INTEGRATED HDO CONCENTRATION(MGLECULES M sCHY FOR S.12 1M FATH, 1-RPE-T7. CCAFZ
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Fig_ 5. 13 INTEGRATED HDO CONCENTRHTIOHGMULECULES “CM. «MY FOR %, 00 BM PoTH, 6P 570 ol
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Fig., 5,14 INIEGEATED MG CONCENTERTLONHOLECULE .- M CHe Fob S.50 oM Lo d-mb b 2% o oal
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Fig. 5.15 INTEGRATED HDO CONCENTEATION(MOLECULES tM «Hi FOF S, 12 1M FrnTIW. S-(FF 07 COnFs
PATH TEMF. 24 DEG C. M-MOBILE MET STATION, T-TEMUEMITTEE MET, E-KECEIVER MET. h-oF
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Fig, 5.16 INTEGRHTED HLO CONCENTRNTIGNIMOLECULLS <M. whs Fub S 05 b4 PWTH. LE-HAY-TT.
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Fig. 5.17 INTEGRATED HDO CONCENTEATICN«MOLECULES ‘CM. €My FOR S.12 KM PATH, 17-HA'\-T7, Cinfd
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