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Abstract

This report summarizes project activity during the period 1 July,
1966 to 30 September, 1966. Progress in the analysis of data obtained on
the 8 May 1966 balloon flight, post flight tests and calibrations of the F-4
MRIR and the IRIS instrument, and preparations for the next balloon flight

are described.
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I Introduction

This is the 15th Quai"terly Progress Report on Contract No. NASr-54(03),
covering the period 1 July, 1966 to 31 September, 1966. The project effort
during this time period was divided among the following tasks:

1. Analysis of Balloon Flight Data.

2. Laboratory testing of the F-4 MRIR radiometer.

3. Laboratory testing of the infra-red interferometer spectrometer.

4. Preparations for the next balloon flight.

5. Report writing.

II Analysis of Balloon Flight Data
The evaluation of data from the 8 May 1966 balloon flight has continued.

Summaries of results are given below.

A. Balloon Performance

Balloon performance was summarized in the progress report 05863~
14-P. Data ‘on the balloon configuration, weight, the trace of the trajectory
over the earth, and the NCAR altitude vs. time curve were shown.

Analysis of pressure altitude data taken by U. of Michigan instrumentation
indicates a float altitude slightly different than that obtained by the NCAR photobaro
graph. The two sets of data are shown in figure 1. The U. of Michigan data
indicates an average float altitude of 7 mb., which is about 0.7 mb. (1700 feet)
higher than indicated by the NCAR instrument. The U. of Michigan data also
show greater fluctuations in float altitude during the day.

The difference between these two sets of data is somewhat greater than
would be expected and has not been resolved so far.

B. Air Temperature Data

Air temperature data obtained during balloon ascent was also shown in
progress report 05863-14-P. Additional data is shown in figures 2 to 6. In
figure 2 air temperature data taken during the balloon ascent by U. of Michigan
thermister beads is compared with air temperature data obtained with the
NCAR radiosonde. The U.M. data is significantly different from the radiosonde
data except in the 400-600 mb. region. This difference may be due to errors
in calibration of the U. of M. beads, however, since the beads were destroyed

when the balloon gondola returned to earth the difference cannot be resolved.



Figure 3, 4 and 5 show air temperature data taken by radiosondes at
five Weather Bureau Stations surrounding the launch site at 1200, 1800 and
2400 G. M. T. The rather large spread of temperatures shown by this data
at low altitudes and in the tropopause regions eliminates any possibility of
resolving the difference in the balloon ascent data noted above.

The smooth curve of air temperature vs pressure altitude which has
been adopted for transmissivity calculations is shown in figure 6.

C. Relative Humidity Data

Relative humidity data taken by the radiosondes at 5 stations in the

vicinity of the launch site are given in tables 1 to 5. The temperature data
plotted in figures 3-5 and the dew point temperature are also given for
reference.

D. Gondola Azimuth Data

The interpretation of the '"MRIR" radiometer solar radiation channel

data requires a knowledge of the azimuth of the scan plane of the radiometer.
Azimuth data is obtained by a Disc Instruments, Inc. Model 835 Rotoswitch,
which is a photoelectric bi-directional incremental shaft encoder. The field
of view of the photocell, determined by a mask with two slits, is a vertical
plane. The position of the rotating vertical plane is monitored by the Roto-
switch shaft encoder. The aximuth angle between the vertical plane and a
reference line on the balloon gondola is determined from the shaft encoder
data for the various times at which the vertical plane passes through the sun.
The azimuth of the gondola reference line is then calculated from sun azimuth
data and the shaft encoder data.

Figure 7 is a plot of sun azimuth and elevation vs. time for the 8 May
1966 balloon flight. Figure 8 shows the reference line on a plan view of the
gondola. Figure 9 shows the time variation of the azimuth of the gondola
reference line. In this figure azimuth is measured clockwise from north, as
viewed from above. Thus 0° azimuth is north, 90° is east, etc...

The gondola rotational motion indicated in figure 9, is qualitatively

typical of the rotations usually obtained on our balloon flights. During the



ascent to altitude there are fairly rapid rotations, due to the torque induced

at launch and to the torques induced by the changing balloon configuration as

it inflates during ascent. The rotation decreases when the balloon arrives

at float altitude (0840 EST on this balloon flight). Usually there are occasional
small motions during the rest of the flight at float altitude, with a minimum

of rotation at local noon, and with noticeable increase in rotation in the after-
noon as the sun elevation angle decreases.

The rotational motions at float altitude on this balloon flight were
smaller than on other U. of M. balloon flights. This decreased rotation is
attributed to the ladder type suspension used on this flight. (see fig. 14 in
quarterly report 05863-14-P). On previous flights the long portion of the load
line was usually a single long cable, which had less resistance to rotational
motions.

On this balloon flight rotational motions of the gondola were introduced

deliberately at one hour intervals during the morning. Torques were applied
by 10 second jets of dry nitrogen through 2 orifices located on opposite sides
of the balloon gondola. The nitrogen supply was carried in a small tank at
2200 psi initial pressure and was released by electrical valves after passing
through a pressure regulator which reduced the pressure to about 65 psi.
The quantity of gas (14 cu ft. at 70°F and 1 atmosphere) was sufficient for 11
cycles. On this flight 6 of these occured before launch. The results of 2 of
these jets applied at 0720 and 0820 EST are not easily detected in the rotational
motions because of the large rotations already existing during ascent. The
rotations produced at 0920, 1020 and 1120 EST can be seen in figure 9.

E. Housekeeping Data

Housekeeping data obtained on the 8 May 1966 balloon flight are shown in
figures 10-20. Complete data was obtained up to 0750 EST, when the failure of 2
stepping relay in the calibrate monitor circuit occurred. Figures 10-18 and
20 show data obtained up to this time. Figure 19 shows data obtained from

three thermistors for the remainder of the flight.



Figure 10 shows temperatures measured at 3 places in the gondola
battery compartment. The decrease in temperature which takes place after
launch indicates that the battery compartment insulation was not as effective
as it has been on previous flights. Data was not obtained for a long enough
time to determine the minimum temperature obtained before the normal
increase which occurs at float altitude during the day. However extrapolation
of the decrease of the temperature of the bottom of the battery compartment
to 0920 EST., in direct analogy to the decrease of the distribution box air
temperature shown in figure 19, indicates a temperature minimum of perhaps
80C. Although this temperature is not dangerous for battery operation, it
is much lower than should be obtained with proper insulation.

Figures 11, 12 and 13 show temperatures at various locations inside
and on top of the gondola. These locations are protected from the cold air
in the tropopause by at least one inch of polyethelene beadboard. The cameras
(fig. 11) are all protected against low temperatures by heaters with thermo-
stats that operate at 6° C and therefore do not go below this temperature. The
decrease obtained after launch for the other locations is quite normal.

Temperatures of the IRIS (Infrared Interferometer Spectrometer)
instrumentation are shown in figure 14. The head and warm blackbody temper-
atures are controlled. The temperature of the electronics package shows a
variation which is considered to be normal for an instrument inside of the
second level of the gondola.

Filter wedge instrumentation temperatures are shown in figure 15.
Again, the decrease in temperature of the door and electronic package are
quite normal. Since a fairly large amount of power was dissipated in the
instrument itself, the filter wedge bolometer, blackbody and the edge of the
bottom plate do not show much temperature decrease after launch.

MRIR temperature data is shown in figures 16-19. Figure 16 shows
temperatures of the auxiliary mirror, which has no insulation, and the door
motor which is only poorly insulated. The mirror temperature minimum of

-32.59C. was the lowest temperature recorded on the balloon gondola. The



The MRIR door motor (fig. 16), the MRIR door and the MRIR (fig. 17)
distribution box show successively higher temperature minima, consistant
with their power dissipation and insulation. MRIR instrument temperatures
are shown in figure 18 and are as expected.

Figure 19 shows the three '"housekeeping’ temperatures measured
throughout the flight. The MRIR mirror temperatures shows the extreme
temperature variations which are to be expected of an uninsulated portion
of the gondola. The temperature maxima are due to direct illumination by
the sun. The MRIR chopper #1 temperature indicates a minimum temperature
of 9°C. and shows fluctuations due to solar heating. The distribution chassis
air temperature shows an increase consistant with continuous illumination
of the gondola by the sun.

Figure 20 shows voltages of the thermister power supply which re-
mained constant as long as they were measured.

F. IRIS (Infrared Interferometer Spectrometer) Data Analysis

The technique of analysing the IRIS data was perfected during this
quarterly work period. Details of the work included:
| 1. Analog interferograms were put into IBM compatible format with
the use of the Meteorological Department CDC computer.

2. Individual interferograms were carefully examined and a few
selected for the calculation of spectra.

3. The analytical technique of applying calibrations was developed
and programs were written for this purpose.

4, After considerable effort, it was realized that the pre-flight cali-
brations were not valid and so in-flight calibrations were used for data analysis.

At the end of this work period, spectra had been calculated for all of the
interferograms selected.
III Laboratory Testing of the F-4 MRIR Radiometer

The thermal channels of the F-4 MRIR have been recalibrated. These

post-flight calibrations are in basic agreement with pre-flight calibrations made

in February, 1966 and thus demonstrate that no serious damage was done to the

instrument in the launch disaster of 26 May 1966. A portion of the data with



both scanner and electronics module at 250C. is shown in tables 6-9.

IV Laboratory Testing of the (IRIS) Interferometer

Laboratory Tests of the IRIS instrument included a check of resolution
and a post flight calibration. The Laboratory's large blackbody source was
re-built and a new dry box was constructed for the calibrations.

The resolution check and calibrations demonstrated two facts:

a) That the interferometer suffered no deterioration in performance

during the flight.

b) The pre-flight calibrations carried out at Bendix Systems Division
and at Chrysler Missile Division were not valid because of contami-
nation of the calibration chamber by water vapor.

As a result, data analysis of the 8 May 1966 balloon flight data has been
carried out using in-flight calibration data and a new environmental chamber
has been purchased for use in carrying out interferometer calibrations in the
future.

V Preparations for the Next Balloon Flight

Work in preparation for the next balloon flight can be divided into two
categories; repair of old equipment and design and construction of new equipment.

Equipment repaired included:

a) The pressure altitude measuring unit.

b) Cameras (repaired by J. A. Maurer Co. ).

c¢) Brush recorders.

d) Thermisters for measurement of "'housekeeping' temperature data.

e) The MRIR electronics (distribution) chassis.

After the construction and testing of prototype circuits for a new gondola
timing and control system, parts were ordered for the new system.
VI Report Writing

A paper, published in May, 1966, and not reported on in the quarterly

report covering that period is ""The Effect of Time Jitter in the Sampling of
an Interferogram', by M. T. Surh, Applied Optics vol. 5, pp 880, May 1966.



Another paper, by S. R. Drayson and C. Young, 'Intensities of the
Carbon Dioxide Band in the 12-18 Micron Spectral Region, "' was presented at
the Symposium on Molecular Structure and Spectroscopy, Ohio State University
Sept., 1966. The work reported on was performed in part on this project and

partly under another contract, cwb-11376.

VII Future Work
The main effort during the next work period will be devoted to:

1) Data analysis
2) Construction of new balloon flight instrumentation

3) Report Writing



2°€¥- 91 6 "6E- G1
9 6%~ G2Z Lo1%- 02
L 8%~ LZ 0°0G- 92 g LE- 01
6 "GG- Ge 8°2G- 0% 8-¢H- 71
0:%S- 8¢ Z2°G9- GL 0 "8%- 92
G LG- 0¢S 9 '6G- 16 9 "19- 0¢
1°19- 2s 1°19- 00T 9 "6G- Gg
8°09- 66 2 29- LOT 0°¥9- 69
€ "$9- gL G°09- 2e1 9°19- 00T
8°29- 00T 0°29- 29t 8°¢9- LOT
€ °€9- OTT ¥ "GG- €61 9°19- 2s1
L "8G- 21 0°9G- 661 0°6G- 791
1°09- 9GT 0 6%~ 792 2°19- eLT
¥ "8G- 291 € 'GG- 81 0 0%- L6Z Z2°0G- 6%2
L 6G- 9LT 2 1G- 02 g 9¢g- 8z¢ 9 "6¥- ge 0°0%- 00€
G 1G- 122 v ve- 8¢ 0 ¥2- 00% G ge- 8¢ L°'92- 88¢
g GG- 8T 6 6E- 262 6°92- 2s S'61- 8E¥ gL 6 " ¥2- 00%
6 1%~ 8T € %2~ 00% Z2°92- o4 G'91- 09% 0°92- €8 6 "€2- 21y
8°'82- a4 9°61- 8e ¥ ok 4 ¥L- 8€¢ 1°Q1- G 9°01- 916
8 "¥g- 19 Z2°61- 9% ¥ 0°8- foF 8°2 ¥G9 GS'e1- gL € °6- 9¢¢
6°61- €9 A 18% TL- 6¢ G°g 802 8¢ 8 G- 89¢
6 "81- €¢g A 806G G-9- LY L°€ 0ZL g L- 1¢ 61 199
0°21- 8% G- g- Z28¢ 6 "1- L9 L€ 0% L 71— 92 g 969
L 8- Ge 9°g 60L S°¥ 98 L9 z28L %L 66 G-L 6L
z'¢ 12 Z'8 gLL 2% €9 0°1T 928 20T 19 8 L1 cz6
0°% 29 0°TTI L08 1°¢T 8% 8°¥%¢g 966 6 "GT 89 1°22 766
1°21 6¢€ 2°Le 9001 8°LI LS 2.2 600T 1°971 06 8°LIT 800T
Do) %Hu (Do) L  (qu g o1 e A L (D)ol (qund IEo TS St A Z 0 (Do) L.  (qu)a
LD 0000 LIND 008T ILIND 0021
9961 LN 6 9961 LN 8 9961 ABIN Q

‘BT ‘sarJdRYD 9¥eT ‘VIVA TVOIDOTOHOHILAN I HT19dV.L



€-LE- L
L-LE- o1
8 " PH- 22
G- ZgG- ze
€°1G- LE
G ge- 8 0°29- 29
8 -9¢- 0T 9 "%g- 01 €°€9- 00T
¥°S¥- G-8I1 L°9G- ey €°19- 80T
9 °6%- 62 296G~ ¥G 0°£9- 9¢1
G "$9- 6L G-'g9- Z8 Z°66G- 291
L°19- 96 € °09- z6 8°09- LT
0°€9- GTT 0°19- 00T 9°96G- L0Z
2°09- 0€T 8°29- 2eT T 8% - 662
1°19- 091 G-"9G- L6 T L 6%- Ge 0°0%- 01g
1°LG- $02 € 8%~ 162 9°LE- €e 0°92- 00%
8 "8y - 092 9°1G- 82 0 0%- €0¢ €e 0°LTI-
8°0G- 0¢ 8 6g- 11€ 92 6 €g- Zve €°81- a7 Z°8- 2ses
A 62 9°LI- 8G6% ¥ °gg- LZ L ¥g- 00% L LI- a7 G L- ¥8¢G
o€ €°2- €19 A ok 2 L vI- 98% ¥ G- a7 0°9 0ZL
g %~ o€ 6°2T 808 62 9°2- 209 I°0- 154 8°21 28
¥°9 8¢ 9 %I 2S8 L 2- 1€ Z2°%1 zes8 Z2°9 9 821 0S8
82T ¥y 92 986 0°9 99 221 168 T°%T 09 €22 986
9°%1 fog ¥ °8% L66 8 %I 16 L G2 000T 1°%1 S6 6 %1 000T
©Oo)IL %™ (O L (qwa OIL  %HE  (OYI (qwa O %HY (DI (awdg
LIND 000 LIAD 0081 LIND 002T
9961 AeIA 6 9961 LBIA 8 9961 LeIN 8

‘e ‘txodessays ‘vIvd J&«UHUOQO.AMOMFHMHE ¢ H1dV.L



0T

€ €%~ 81

1°8%- 92

S LP- 82

9 °"1G- 1€

0°0G- ge L T%- ST

G GG- {37 8°SPH- 81

0°$9- g9 6 "2G- og

0°29- G L 1G- ¥e

S °$9- 28 1°LG- o

1°€9- 26 0°99- 28

8 '$9- 001 €°29- 00T

T°29- PIT 0°%9- 80T

6 °29- 8T1 2°29- STT

€°09- LZT 0°%9- 441

1°29- 8eT 0°29- 1548

9°66- 8GT1 0°%9- 8¥1 0 °86G- 002

9 °g9- €91 9 °6G- G881 8°1G- €22

v °g9- gLT €°09- S61T 816G~ 822

6 "6G- 961 S L~ 692 8 9%~ 892

1°96- 212 8°LG- 002 € -GG - 8T 0°0%- o1g S §S- 02 0 °0%- 60¢€

L $G- Y44 1°%G- L22 2°06G- 81 1°%€- oseg 8°1G- 02 0°Le- ggeg
0z 0°0%- 662 8°96- ST 0°0%- $0¢g 0 %% - 8T 8°92- 00% G Z¥- 02 £°92- 00%
81 € °$2- 00% S EH- 91 8 ¥2- 00% 9°62- 91 €g- 066 LT g 1%- BLS
81 8°¢1- 9L% ST L " L- 02S G°8T- €z 20 2%9 1°%2- 91 G 1- 509
81 6°1- 166 €°02- ST 0°% GG9 1°6- 15 Z2'0- $S9 S 81- 82 G z- 919
ST 80T g2zl L GI- 44 6°2 999 92 0°G 0L 01~ 44 S°0 $S9
ST 6 493 S°01- 12 I°11 SLL €°cI- 12 L°L gelL S°eI- 82 z's 89
L1 €°G1 208 S0 9% 8°11 L08 0°% 1L 0°6 68L T°T 1% 29I 0¥8
61 L°9T L%8 6°2- 2€ s'e1 798 €0 1% €°eT 0%8 Ll 8¢ 0°9T 898
¥S €91 898 88 6¢ 9°€g 6L6 S0T 15 0°12 296 6°€T LS 6°22 896
8% 0°LZ 986 2°ST 15 2°92 686 A 06 0°9T 686 6°GT 8L 861 166

%HE  (DHL  (qud O YL %HE (0L  (awa O 9L wHE (OYPI (awa O %HY (D)L (awa
LIAD 0000 LIND 0081 LIND 002T LD 0090

9961 LeIN 6 9961 LeIN 8 9961 £eIN 8 9961 LN 8

SeX9J, YROM 1104 ‘VIVA TVIOIOTOHOHALHAN € HATIV.L



IT

Z'ee- 0T
€ 9¢- g'er
6 "2¥- LT
€ "PH- 12
¥°1G- ¥e
G 8G- vH Z'9¢- 8
0 °8G- ¥G 6 "Gg- 01
G g9- 6S G $G- 8¢
2 1e- 9°G G 29- 00T G°8G- 0%
0°0¢- L ¥ °€9- 90T 8°8¢G- 8%
0°8¢- 0T 0°09- 121 ¥ €9- LS
8 9%- Gz G'09- SPI € "$9- 00T
9°LG- 8¢ 0°€9- €GT G 19- PIT
0°66G- 0S 1°19- LT ¥°€9- 9% 1
1°%9- 8¢ 9°19- 9LT 6 °09- LST
8°G9- 9L 0°09- 102 ¥ °€9- eLT
0°G9- 00T ¥ $G- 02 0 "0%- L62 1°19- 98T
8°09- 0€T 6 "8%- 12 0°$€- 0%¢€ 2 9%- $92
8°19- A G I¥- 61 € v2- 00% 0 "%%- 82
1°6G- 9G1 81 0°91- €9¥ G- gg- Gz 0°0%- $0¢g
0°$9- G691 1°82- LT 1°L- 1€6 61 9°62- 29¢
Z2°LG- 912 €°92- 61 ¥‘9- 0G¢S L 0%- 12 S $Z- 00%
0°0%- 062 0°02- ee ¥°9- 196 ¥-eg- LT G eI~ 08%
6 0%~ 81 ‘1°€2- 00% 1°21- 6¢€ €°0 029 €°62- 81 Z°6- €2g
6 °G2Z- LT G H- 8% G vPI- 92 €-e zZ¥9 0°€2- ze ¥ °6- €eg
8°6T- LZ G- g- 896 22 6°2T eel €°91- €2 8°2 ‘€€9
LZ 6°2 229 9°¢- 22 G- 8T 96 1°9- 02 0°LI L8L
G2 1°T1 00L 61~ e 161 9¢eg 1°9- 8T 981 €€
€°2 81 0°62 268 A 2 LZ 9 %2 006 9°9 P 161 988
0°¢ 61 G°1¢g 916 8L o€ 6°92 016 8°g 1L 0°'%T 016
OQIL  %HE (0O )L  (awa D)9L  %Hu (o)L (qwa (0L %HE (O )L (awg
LIND 0000 LIND 008T LIND 002T
9961 LeIN 6 996 T AeIN 8 996 T ABIN 8

sexa], ‘PUEIPTIN ‘VIVA TVOIDOTOHOHALAN % A IIV.L



[

2 €h- A

L PH- 81

8 "TH- LT G LG- PH

2 SH- ee 0°99- €9

2 1G6- 82 8 %$9- 8L

Z2°1G- 9¢ 8°¢9- 00T

€°G9- 29 9°0G- 1€ Z°G69- 90T

6 "¥9- ¥8 L "GG- 0% ¥ 19- 021

Z°69- G6 0°9¢- S 2 19- 0ST

L°L9- 00T 1°99- L9 ¥ °29- I1G1

9°¢€9- 211 8°29- 00T G 19- LST

6 "19- 621 2 ¥9- 111 L°19- 891

9°LG- 4 Al 6 '09- LZ1 $'6G- 76 1
1°09- 2st L°19- 2e1 L %G~ 12
€°09- LT 1°09- 0%1 6 "CH- GLZ
9°LG- 061 9°09- 161 0°0%- 862

0°6G- €61 G- LG- 091 0°G2- Gg9g
8°LG- 102 9°6G- 8LT S°2h- 81 0°G2- 00%
81 0°0%- 762 0°9G- 002 ¥°0%- 81 S z2- 0S¥
LT G- g¢e- €¥e €°2G- €2 6 "8¢- 60€E 9°$2- GI Z 1- 009
LT 9-°¢2- 00% 12 6 "GE- 9z2¢ z2°02- ¥I Z°G ¥.9
G1 ¥ °GI- 99% 2 1¥- 02 G ¥Z- 00% 8°61- ¥I LS L69
ST S 8€9 61 2 2- 066 9°0I- GE ¥e 61L
91 1°6 0L G HI- 61 8L 869 9°2- 29 0°% . geL
91 z°'8 80L G'eI- €2 1°9 82L L°e 29 L°0T 718
€z S°6 9% L S %- 8% L°G 8GL 9°8 G8 1°11 6€8
8¢ 0°8 ¥9L L0 S¥ €-21 LZ8 9-°g €9 9°GT c68
g9 9°21 €28 211 1L G971 G506 g-e1 06 8 %I zZ6
8¢ 891 2Ls ¥°21 €¢g G-22 996 9°91 001 99T 996
LY 2Lz 6L6 L°91 09 0°S2 286 821 L6 €°e1 Z86
%HE (D )L  (qudg OLIL  %HE (0L (quwa OHIL  %HE (O )T (awa
LIND 0000 LIND 008T LIND 0021
996 T LBIN 6 996 T LN 8 9961 LBIN 8

Sexs], ‘OoTuojuy Ues ‘VIVA TVIOIDOTOHOIALAN ¢ HTIV.L



TABLE 6 F-4 MRIR CALIBRATION DATA
6.7 Micron Channel
Scanner 25°/Electronics 25°

S. B. S.B. U.M. S.B. U.M. S. B. S. B. U.M. U.M.
¢ 10/2/64 10/12/64 2/65 4/8/65 9/65 12/20/65 12/29/65 2/1/66 17/6/66
-93 5.20 5.25 -- 4,70 4.9 4.70 4.70 5.15 ==
-83  5.15 5.15 -- 4.60 4.85 4,65 4,65 5.00 4.88
-73  5.00 5.10 -- 4,40 4.65 4.55 4.55 4,84 4.75
-63 4.80 4.90 4,20 4.25 4.40 4. 30 4. 30 4.56 4.50
-53  4.50 4,55 3. 95 3.95 4.05 4.10 4.10 4.25 4.13
-43 - 4.05 4,05 3.59 3.45 3.60 3. 60 3.60 3.5 3.63
-33  3.40 3.40 2.90 2.80 3.05 3.00 3.00 3.10 2.95
-23  2.55 2.60 2.05 2.10 2.20 2.10 2.10 2.26 2.10
-13  1.50 1.50 1.00 1.05 1.10 1.10 1.10 1.15 1.00
-3 -- -- -- -- -- -- -- -- --

13



TABLE 7 F-4 MRIR CALIBRATION DATA
10-11 Micron Channel

Scanner 25°/Electronics 25°

S. B. S. B. U. M. S.B. U.M. S. B. S. B. U.M. TU.M.
¢ 10/2/64 10/12/64 2/65 4/8/65 9/65 12/20/65 12/29/65 2/1/66 7/6/66

-93  6.30 6.25 -- 6.10 6.10 6.10 6.05 -- --
-83  6.20 6.15 -- 6.00 6.05 6.00 5.95 6.14 5.90
-73 6,00 6.05 -- 5.90 5.90 5.85 5.80 5. 96 5.80
-63 5,85 5.85 5.60 5.65 5,70 5.65 5.65 5.75 5. 60
-53  5.65 5.60 5,40 5.45 5.45 5.45 5.40 5.50 5.35
-43  5.35 5.30 5.15 5.15 5.15 9.15 5.10 5.19 5.05
-33  5.00 5.00 4.80 4.85 4.80 4,85 4.85 4. 85 4.70
-23 4.60 4.55 4.40 4,40 4.40 4.45 4,35 4.45 4. 30
-13 . 4.05 4.10 3.90 4.00 3.9 3.95 3. 90 3.99 3.85
-3 3.95 3.50 3.40 3.50 3.45 3.50 3.40 3.45 3. 35
7 3.00 3.20 2.85 2.90 2.90 2.90 2.85 2.85 2.75
17 2.30 2.25 2.20 2,25 2.25 2.25 2.20 2.20 2.15
27 1.50 1.50 1.50 1.50 1.55 1.55 1.50 1.50 1.50
37 0.65 0.70 -- 0.70 0.75 0.75 0.70 0.70 0.75

47 -- -- -- -- -- -- - -- --
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TABLE 8 F-4 MRIR CALIBRATION DATA
14-16 Micron Channel

Scanner 25°/Electronics 25°

S. B. S.B U. M. S. B. U. M. S. B. S. B. U.M. U.M.

°c 10/2/64 10/12/64 2/65 4/8/65 9/65 12/20/65 12/29/65 2/1/66 17/6/66

O

-93°  5.00 5. 00 -- 4.80 4.75  4.75 4.75 4.94 --
-83°  4.70 4.170 -- 4.40 4.55  4.40 4.40 4.63  4.51
-73° 4,35 4.35 - 4.10 4.15  4.00 4.10 4.25  4.16
-63°  3.85 3.90 3.45  3.75 3.70  3.50 3. 60 3.77  3.70
-53° 3,40 3.35  3.05  3.25 3.20  3.05 3.10 3.30  3.19
-43°  2.75 2.75  2.55  2.60 2.65  2.50 2.55 2.75 2.6l
-33°  2.30 2.15 1.95  2.00 2.00  1.85 1.90 -- 1.95
-23°  1.55 1.50 1.25 1.35 1.35  1.20 1.25 -- 1.25
-13° 0.80 0.75  0.45 0.60 0.55  0.50 0.50 -~ 0.50
-5.5°  -0.20 -0.15 -- 0.00 +0.05 +0.05 +0. 05 -- --

15



o)

C

-93
-83
=73
-63
-03
=43
-33
-23

-13

S. B,

10/2/64

. 80

.60

.40

.25

.00

.65

. 30

.95

.50

.00

.40

.80

.15

.40

S. B.

TABLE 9 F-4 MRIR CALIBRATION DATA
5-30 Micron Channel

Scanner 25°/Electronics 25°

U. M.

10/12/64 2/65

.80

. 65

.90

.29

.00

.70

.35

. 90

.50

.00

.40

.80

.10

.50

5.30

4.80
4.40
3.95
3.50
2.95
2.40

1.80

S. B.

4/8/65

5.70
5.50
5.35
5.10
4.85
4.60
4.25
3.90
3.40
2.95
2.40
1.85

1.15

U. M.

9/65

0.

.80
.70
.95
.30
.00
.70
.30
.90
.45
. 00
. 45
. 80

.15

35

16

S. B.

12/20/65

0.

. 65

.50

.35

.15

.85

.95

.20

. 80

. 40

. 90

.40

.75

.15

35

S.

12/29/65 2/1/66

5.

0.

B.

70

.50

. 35

.10

.85

.09

.25

.80

.40

. 90

.35

.75

.15

35

U. M.

0.

. 98
.80
. 60
. 35
.05
.75
.40
.00
.50
.00
.45
.82
.10

35

U. M.

7/6/66

5.26
5.00
4.70
4.33
3.90
3.46
2.96

2.43

0.41
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TEMPERATURE — Deg. C.
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TEMPERATURE — Deg. C.
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'TEMPERATURE — Deg. C.
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Figure 12
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" TEMPERATURE — Deg. C.
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Figure 13
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' TEMPERATURE — Deg. C.
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TEMPERATURE — Deg. C.
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Figure 16
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TEMPERATURE — Deg. C.
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