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SCRIBE Data of October 23, 1983 Flight

Introduction

T

/W‘ ,é(cbua," 0L~C' - fryuatr L /n/Ck‘?famafo’

SCRIBE-0Oct-23-1983 interferometer wasslaunched at 12:12 GMT
from Holloman AFB ,NM . The instrument package reached the
ceiling altitude at approximately 14:00. The data measurement
was terminated at approximately 16:00 . The parameters pertinent
to the data measurement are presented collectively in Figure 1.
The on-board instrument functioned satisfactorily for most of
this time period. The PCM telemetry data were found processable
during this time except for a short period between 12:30 and
13:00. The interferometer sampling scheme worked satisfactorily.
Only few interferogram data showed faulty sampling during the
entire flight. Each interferogram scan took approximately 30
seconds covering the optical path difference range from 0 cm to
its maximum value over 8.25 cm. The interferogram signals were
recorded with adequate signal-to-noise ratio to warrant spectral

recovery with a full spectral resolution figure of 0.060265
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The SCRIBE instrumentation has been previously described
together with the data obtained in other flights, consequently

the description of the SCRIBE instrumentation will not be
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described here. 1-6

Radiance Calibration

The emission from the on-board blackbody calibration source
was observed during 14:50 to 15:00 GMT. 1Its temperature of 263°K
was recorded by an attached thermistor thermometer during this
time period. The radiance 1level of the entire data for this
flight was calibrated against the observed spectral data of this
emission. Overall, eight interferogram data were used to extract
the blackbody calibration spectra. As noticed in Figure 1, there
is a considerable difference between the temperature measurements
made at the two locations on the flight package, one at the
blackbody source and another under the crushpad. The temperature
value of 263°K seemed quite different from the temperature of the
balloon environment, which was in a range of 23d‘to 240 K at the
altitude of 95 K ft. The raw spectral data observed for the
blackbody emission was averaged over eight data and further
smoothed. The obtained spectrum is shown in Figure 2. The
spectral response of the instrument was determined by comparing
the obtained curve and the blackbody radiance calculated at 263 K
by
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where o is the wavenumber in cm"l. The total radiance level
received for each interferogram observation is presented in
Figure -. The data are directly extracted from the central

maximum value in the observed interferogram data.

Spectral Data

The obtained data may be classified into six major

categories indicated below, in accordance with the elevation

angle of the interferometer field of view with respect to the

horizon.

<
I 7.5
II 1.7
III -0.4° tangent height = 29 km
IV -2.9° tangent height = 21 km
v -5.4 tangent height = 0.5 Km
VI =90

As seen in the spectrometer response curve shown in Figure -, the
spectral observation has a cut-off at approximately 575 cm -t
At the time of writing this report, the spectral data processed

from the recorded interferogram data are those indicated in

Figure 1. Table I lists those processed.

The balloon was launched, with the elevation angle set at
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are more easily recognizable in emission than absortion. In
contrast to the HNO_‘ case, the species which do not form a thin
layer, exhibit a quite different picture. For those molecules
which make distribution either uniformely in the atmosphere or in
a thick layer, the absorption lines of relatively weak strength
are clearly identified in the -5.4-degree data.. The H O lines
with high J' in the pure rotation band and the . band, the CO

lines in the 00011-10001 and the 00011-10002 band, and the N O

lines are clearly visible.

The data shown in Figures 16 and 17 were taken in the
down-looking mode. The O . and CO‘) features are the principal
absorption observable in this mode. The lines of CO 15 micron
band clearly show emission characteristic, indicating that the
stratospherice temperature is indeed higher than the tropopause
temperature. In these down-looking spectra, some H;O absorption
lines are observable, although they are not many. The radiative
temperature of the background is 295 degrees , higher than the

background observed at an elevation angle of -5.4 degrees.

The spectral features associated with specific molecules

and/or specific spectral region are found observable in specific

sight conditions. For example, the HNO feature is best

observable 1in the -2.9-degree data. Figure shows a detail of
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the elevation angle set at 7.5 degrees. The observable feature
is due to CO., only. The disappearance of the O feature
indicates that the major concentration of this molecule occupies

the atmosphere below 30 Km.

The spectral data taken with an elevation angle of -2.9
degrees are shown in Figures 12 and 13. The features observable
in the 880 cm-1 region are identified as the v, and 9w9bands of
HNO . . Inspecting together with other data, we find that the
HNO , feature is seen best with the elevation angle of -2.9
degrees. The tangent height for this 1line of sight is
approximately 20 Km. The data indicate that the HNO, molecules

in the atmosphere reach maximum abundance around the tropopause,

The spectral data taken with an elevation angle of =5.4
degrees are shown in Figures 14 and 15. Most of the atmospheric
lines are observable as the absorption 1lines against the

radiative background of approximately 275 K. The emission

feature is seen in the CO , v., band region, indicating that the

o
temperature in the vicinity of the balloon is at a slightly e
.
higher temperature than the background. The HNO . features - B |
N
observable in the -2.9 degree data are hardly recognizable for s
this line of sight. We may conclude that the minor atmospheric
species,in particular those formed in a thin layered structure,
~
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7.5 degrees. The observation with this el:vation angle continued
until the balloon reached the altitude of 80 K ft. Unfortunately
the PCM signal became not-processable after the balloon reached
50 K ft [ 7 PCM tape ],and remained so until the down-looking
mode. The total radiance level varied approximately by a factor
of 10 as the balloon ascended from ground level to the ceiling
altitude of 95K ft. Figures Y4 through 7 show two typical spectra
observed at relatively low altitude with an elevation angle of
7.5. The Q branch of the CO}AL) band at the 670 cm-1 region
exhibits a radiance temperature approximately 10 degrees higher
than the rest of the spectral region nearby. The opacity of this
Q branch region is extremely high. The Q branch radiance value
of this COEA%, band serves as a thermometer of the immediate
vicinity of the instrument. Thus it may be interpreted that the
high radiative temperature shown by this Q branch emission is due
to a warm air mass carried by the balloon package in its

proximity.

The spectral data taken with -0.4 degree elevation angle are
shown in Figures 8 and 9. The data were taken at the ceiling
altitude. The O feature is clearly observable in the data ,

while no H O lines are present.

The spectral data shown in Figure 10 and 11 were taken with
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the HNO ; spectrum. Table II lists the observed peak of these
emission 1lines. The extremely complex structure in the 600-750
cm_L region is best obsevable in the T7.5-degree data . Figures
17 and 2 ' show this spectral region in detail. Relatively weak
ng lines were best observed in the -5.4-degree data, as shown in
Figure :'1. Table III provides the wavenumber position of the
observed H.O lines. The ozone band at the 1000 cm—! region is
shown in Figure 27 for its absorptive feature and Figure 25 for
its emissive feature. The N.0 feature in the 1120-~1200 em™! is

detailed in Figure 2. The data are noisy because of the low

spectral response exhibited by the spectrometer.

The spectral data presented in this report are those typical
ones obtained in this flight. A digital 9-track magnetic tape,
which contains U7 spectral data taken at various phase of this

experiment, is attached as a supplement to this report.

In addition several plots of some spectral data are attached
for demonstrating the spectral resolution and the signal-to-noise

ratio of the obtained data.

The observed emission data with an elevation angle of -0.4

degrees are compared with the theoretical data computed using the
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AFGL atmospheric line compilation data in Figures 25 through 30.

The 1lines in the synthetic spectrum are computed for the COP

. S
2D

column density of 8.1 x 10 /em’ with a pressure of 0.14

atmospheric pressure and a temperature of 230 K.

The data taken with an elevation angle of -2.9 degrees are
compared with the theoretical data in Figures 31 through 36. The
synthetic spectrum is generated for the CO:» column density of

I

5.8 x 10" /em at 0.14 atmospheric pressure and 230 K.

In these sets, the synthetic data show that their 1line
widths slightly broader than the observed, probably because of
the higher pressure assumed in the computation. Nonetheless,
these figures, the observed and the theoretical widths, should be
close enough for the comparison purpose. The synthetic data
prior to application of the instrument function smearing show
that the lines are very narrow compared with the instrument

function full width of 0.12 cm_l at the half height. Thus the

data provide a good refernce for the spectral resolution figure -
of the observed 1lines for the horizontal line of sight at the

balloon ceiling altitude of approximately 29 km.
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Table 111

Observed position of the Hy0 lines

176.
780.
784.
795.
802.
803.
807.
814.
824.
827.
839,
841.
849,
852.
852.
854.
864.
865.
870.
878.
880.
883.
886 .
888.
890.
905.
908.
921.
922.
924.
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Table II

Observed line position of the HNO3 lines

862.26 884 .98
862.68 885.40
863.29 885.76
863.65 886 .25
864.55 886 .61
864.97 887.39
865.88 888.17
866.30 888.54
886.78 888.96
867.26 889.32
867.68 889.74
868.11 890.10
868.59 890.46
869.01 890.83
869.43 891.61
869.91 892.39
870.34 903.48
870.76 903.84
871.24 905.35
871.66 905.71
872.08

872.93

878.35

878.59

879.74

882.57

882.99
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Table 1 Data Processed

_Code GMT_ Altitude Elevation View
K ft angle

October 23, 1983 (Day 296)

SP830Al- A7 12:16 10 7.5 H
M1-M7 12:20 20 7.5 H .
N1-N7 12:25 25 7.5 H
0l-07 12:30 30 7.5 H
11-17 13:15 70 1.7 H
21-27 13:45 95 - D
V1-v7 13:50 95 - D
Wl-W7 13:54 95 - D
B1-B7 14:00 95 - D
cl-c? 14:05 95 - D
D1- D7 14:08 95 - D
31-37 14:13 95 -0.4 H
El-E7 l4:17 95 -0.4 H
F1-F7 14:20 95 -0.4 H y
G1-G7 14:24 95 -0.4/-2.9 H
H1-H7 14:27 95 -2.9 H
11-17 14:30 95 -2.9 H
J1-J7 14:33 95 -2.9/-5.4 H
Kl- K7 14:37 95 -5.4 H
L1-L7 14:40 95 -5.4 H .
41-47 14:45 95 -5.4 H
61-67 14:48 95 -5.4 H ,
=77 14:53 95 - B .
81- 87 14:55 95 - B ;
91 97 15:02 95 7.5 H
Pl-p7 15:06 95 7.5/~ H/D o
Ql- Q7 15:10 95 - D
R1-R7 15:15 90 - D
si-s7 15:18 30 - D
TL-T7 15:22 90 - D
ul-u7 15:25 90 - D

ST
IRCPUPSP RIS

i .
S .
LSRRI

et

PPN s . te . ‘e e et e Tt e T T e e e
[P PPN I P IR AN PENP SRR W | a Iy




Referenceu

1 H. Sakal et al., Measurcment, of Atmonpheric Mmicosion
Using a Billoon-Rorne Cryogenic Fouricr Upeciyrometopr,  pac,
Tnternational Conl'.  on FPTR, P Pabil. o860 1ao (o8]

2 H. Sak4i et al., Study of Atmospheric fnvrarcd imisoion
Using o kalloon-=-Borne Cryogenic Fouricr Dpectrometor, i
Publ. 364 38 (1983

3 H. Sakai and G. Vanasse, Atmospheric Tutcaved Pmicsion
Observed at. Altitude of 27,000 to 28,000M.  OPT Tubd.

365 165 (1983)

Y P, H. Murcray et al., Liquid Nitrogen Coojed Fourici
Transform Spectrometer Sysitem  for Mencuring: Atmonpherice
Fmission ot Hirh Altitudes (In press)

5 H. Sakai, SCRIBE T datn Analysis AFGL=TR={ 1=0100 (1901)

AD A102262.

Hoil. Sakal  and G, Vanasge, DCRTRI TT bala Anolyninsg

AFGL-TR-82-0150 (1987), ADA 116 990
O R S S S S s O SR S S ad




.

-y

———

Vv

a4

v LW E

S

Liad et i

| |

AN

A h A hemm

§

4

{

it

+ -
815. 00

B R

820. 00

823. 0C

i ’
7.5.)., ef.\.e‘ ?.ST\ ik >f,<>..S a fé

,uf - -

82<. OC

T
83C. 00

€3C. CO

T

835, 00

T
84«0. 00

q
B843. 00

842, 00

850. OC

850. &G

855. 00

886C. 00




T e

) . I ! ., b )
f.> " \, SRATIIE z\() ) N oA e *’s r..\.(“ ?.z.x___ [ WY e ey ey _\,?..é

N

tnt]

&+ 4 4 + !
i T T

i 1 I
’ES. OC 778. 00 775. 00 789, 60 785. Q0 78¢C. 00

| i
\ : T

: S x Mg o
? CHS(. c Wil q‘f\ W C} %ﬁ. 26,,_ _%(_4? Mo %‘,?t.,, A g

; ¢ | | i | i 1
T T T T T 1 T J T
85. 00 770. 00 775. 00 780. 00 785. 00 790. 00 795. 00

WAVE NUMBER

, |
T T
800. 00 B80S. 00 810. 00 2:5. 00 B820.

\
Yty _?((S. ((5\5?.,1 L

7385. 00 800. 00 805. 00 810. 00 815. 00 g

41t

Filimire




= . 30E-05 _

S a—

1
i

M
|

. 20E-05 _I_ 3_ ~ \
J
__

— .

—_—

[oM]
(@]
Im
|
Q
u
= T

————

———————

i
=T

. S50E-~05
\ ] 4 ' - ;
i e - -4 “ ———— —
S. 73C. 00 735. €O 740. 00 745. 00 750. 00 755. 00 780, 2z

1
'
-

e

!
P

i
. 10E-CS gﬁ
*

. 00E+00 |

—_— il — r‘|+l.||‘ -
720. 00 725. 00 730. 00 735. 00 740, 0C 745. 0C T80, C0 738, 30 TEC, D! , “J




{
1

T

5. 0C 700. 0C

|
I

70%3.

i
t

720. 00

725. 00

730. 00

-

735. 00

‘

740. 00

.00 700. 00

70S. 00

720. 00

725. 00

730. 00

ﬁ\
735. 00

_l

740. 00

745. 00

S
745. 00

ey




(4 iRAMA AR A A

. v

D™

(i~

] | i
i

———

! §
T I +

845, 00 £850. 0C 85S. 62 £50. 00 B66E. 00 870. 00 B675.0

Cw

\?\/ &f\r\/lb .\>>:;> .-.l?(..-;. 1 .
,/,3 S W W I AN i Y TR A

C 9

83}

<(-..><.).<¢

} e i b e e

845, 00 B6S0. 00 E£55. 00 B60. CO B665. 00 670. 00 £7S.00
WAVE NUMBER




hax de 2 r 2ade Bt

8]

. 20205

. DOE+Q0

, | .
E— t T “ A

80C. 0C ECS. 00 6!

:

0. £3¢

g£2C. 0C

mn
"

Pl

Iy

Fisure

—

.
alat

| I 4 |
1] T

B605. 00

i | l

e
63s. &C

I T
81S5. 00 £20. 0C

T i
625. 00

[,

(¥4 ‘

600. 00 6:0. 00 630. 00

. N
an

.

R Y P
R
et A

PRSP AR

;o




LA

T . — t + + :

ST Y ... o, .\. T

.
L et
a a4

~

-
'y

L.
W W

|
|
|
!
i

845. CO

ﬁ R — + b

- 8.S. 00 820. 00 825. 00 820. 20 835. 00 840. 00 850. 00 832

A b " A " WA i ’
- é{féé il ;} MM NI A A _,,;C) }b{f 6 WA

‘.<<

e e e
820. 00

e e
830. 00 83S. CO 840. 00 845, 00

\~i+llil. e i

815. 00 82S. 00

35C.

o0

855. 00

!
Mkﬂ

B JOCR) Gt .._.‘.
LA L?*»Pb adha

W .2

GoeT ot
A R NI TV R Y

P I R P
"_..\':n.'; e

-

o te e e e
a'ata‘a'malm’la

<
2




or Y 4. .wﬂ.!-.-.tnq. B
T L A A A S P i ¢ R
3
g
3
L
g
V.
vv‘
|
W/
(«)\/\“).? .s().l\))\/u\ff\(i\i \(;\/l)\lk» f{(u)l}}?}l.){{{\(())\(;»)?l.)?)\f\.g ,(((S\(f.(..) N /)'I\L)S. (a))>[)l>$\<(<4>}|»!>)'\z> VY VA, VR, VOV Vs S
e + b e e e e
7685. 00 770. 00 775. 00 780. 00 785. 00 7390. CO 7395.CO 800. 00 805. 00 210.C0 81S.
...‘.L
-
\/é m | 7
A __ S\ M .? s.? M / = "
\ ¥ y LY g o 1 { { N 1 =
i i y b\ W E\bé % \ i i3y
- } —+ - b - X ,» + et o
765. 00 770. 00 775. 00 780. 00 785. 00 730. 00 795. 00 800. 00 805. 00 810. 00 815. .,.,.
WARVE NUMBER ..
..




ﬁ ' ! _— ) -;-- - ’ 2 1 .”.“- ” ~~.. .“ § »- l ' ' .- --A + 3 -l~ !
p
g . 40E-0S |

u L 30E-0S |

ﬁ

'-.

. . 208-05 _|_

\ .

[ —

I | | :
I EEEE |
L gl R SR Rt
v l_ﬂ_Lf _% sg %.iv_;a ;ga; g?\.se:sez é\,, )g:a?;; L‘,/L_s :,,/ ;) i M)_ d

i “ « (J é‘—é¢ -).\(1 \(.l} P S~
e ﬁr T
- 725. Q0 730. 00 735. CO 740, 00 745. O0 750, 80 755. 0 780, 00 783, 0

. 30E-0S LI

N
0
m

1
Q
n
|

B |
. 10E-05 | ;_

. 00E+00 |
- == - Ce e e T e e - [ NP S —
720. 00 725%. 00 730. 00 735. 00 740. 00O 74350 00 750. 20 752, 20 82, 00 BISISREAN




,”,

|

. |

: m
ITARIEN (IR

, L v SO L A A

L{fg f}\ ,SJ, f. ! q_a §> > E&Q rp{ PR ({L s.s.,. _.1,% ._._5.):

v W t , % + b

! SIS I) 700, Q0 705. 00 71C. 00 715. 00 720. 00 725. 00 730. 00 735. 00 740. CO 745. 00

“

F

ﬁ‘ .

! » , i i
oy - q _ PA | :
e ff; P M
ML il i I iy
+ | + A
B885. 00 . 700. 00 705. 00 710. 00 715. 00 720. 00 725. 00 730, 00 73S. 00 740. 00 745. 00 .




7—85

PP R AN B R A S I T S U Yol Sl W0 U Pl Wl Wl B Sl U, B




