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ABSTRACT

This paper is a continuation of Cormm. LPL 161, covering the interval A\ 17731-21492 A. For purposes of identification
a laboratory spectrum of the 1.8 x water-vapor band is given and Courtoy’s CO: spectrum is reproduced for the interval

A\ 1937420930 A.

he present Report continues the record of the

solar spectrum beyond A 17731 A, the wave-
length limit of Comm. LPL No. 161. Nearly half of
the spectral interval here covered is reproduced in
duplicate runs, as may be seen from Table 1 which
records the observing data in the form used before.
The tracings were obtained on 4 days, July 17-19
and August 1, 1968. The last part of the July 17
flight was disturbed by unusually strong aircraft
vibrations due to severe air turbulence. As a result,
the record obtained, given in Figs. 1a, ¢ (parts of
Chart 33) is of low quality. Fig. 10, a duplicate run
of Fig. 2 (Chart 34), is similarly disturbed and will
not be included in the final Atlas (no Chart No.
assigned here). As before we have added the match-
ing parts of the Michigan Photometric Atlas of the
Near-Infrared Solar Spectrum X\ 8465- A 25242,
Figs. IM-9M.

65

Two laboratory spectra of the 1.8 u water-vapor
band, taken in the Lunar and Planetary Laboratory,
were used in distinguishing water-vapor absorptions
from solar absorptions. One of the spectra was taken
by using the absorptions at ambient air inside and
outside -the 4-m spectrometer; the other one was
taken with the 4-m spectrometer being flushed with
dry nitrogen. The latter matches the amount of
water-vapor absorptions in the solar spectrum more
closely, so that we reproduced this record (Figs. 11c,
d, 12, 13a, b, ¢) for the central part of the band. In
the wings of the band, the absorptions in this spec-
trum become less clear, due to pressure broadening.
Therefore, we reproduced the stronger of the two
laboratory spectra for this region (Figs. 11a, b, and
13d).

The identification of the numerous CO, bands
in this part of the spectrum is almost entirely based
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on Courtoy’s Spectre Infrarouge d Grande Dispersion
et Constantes Moleculaires du CO,. With the kind
permission of Dr. Courtoy we reproduce his absorp-
tion spectra for ready reference in Figs. 14-16.

In Figs. 1, 2, 3a, c (Charts 33, 34, 35a, c) the
Corning 2540 filter was used beyond 1.8 u, with a
second-order leak resulting. The calculated zero
intensity line for the first-order spectrum is shown
by dashed lines. The second-order absorption lines
shown are indicated with a double dot above the
spectral trace. As before, a single dot above the
trace indicates a water-vapor absorption; a triangle,
a methane absorption; and a short vertical line, a
CO. absorption. Where several CO. bands occur in
the same region, we have tried to separate them by
using vertical lines at different levels.

The wavelength scale was again based on
Mohler’s Table of Solar Spectrum Wavelengths
11984 A to 25578 A. The wavelength scale of the
laboratory water-vapor spectrum was adapted from
that of the solar records through the assistance of
Mr. D. C. Benner.

The water-vapor absorptions in the spectrometer
during the flights are not negligible. For an evaluation
of the contribution of the spectrometer absorption,
see Comm. LPL 160.

The solar spectra were obtained in the NASA
CV-990 by Messrs. Kuiper and Cruikshank. The
derivation of the wavelength scale and the identifica-
tions were all performed by Mr. Bijl, who also
obtained the laboratory spectra of the 1.8 u H.O
band; and prepared the charts for publication.
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SOLAR SPECTRUM RECORDS, 4-M SPECTROMETER, NASA CV-990 JET
600 1/mm GRATING, DETECTOR 0.1 mm, » = 0.12 SEC., FILTER 1 g, JUL. 17,19; 1.8 &, JUL. 18, AuG. 1
OUTSIDE CABIN GRATING
1968 ALT. TEMP. ALT. SLitr  BLAZE
FIG. CHART A (A) DaTE uT (Fr.) (°C) (FT.) GAIN (MM) ()
1 33 a 17731-17886 July 17 20:18 39,000 -52 8500 5-2 0.10 1.6
b 17731-17886 July 19 20:31 39,000 -53 8500 5-3 0.08 1.6
c 17886-18044 July 17 20:21 39,000 -52 8500 5-2 0.10 1.6
d 17886-18044 July 19 20:33/19:59 39,000 -53 8500 5-3 0.08 1.6
2 34 a 18044-18195 July 19 20:02 39,000 -53 8500 5-3 0.08 1.6
b 18195-18340 July 19 20:05 39,000 -53 8500 5-3 0.08 1.6
c 18340-18492 July 19 20:08 39,000 -53 8500 5-3 0.08 1.6
d 1849218644 July 19 20:11 39,000 -53 8500 5-3 0.08 1.6
3 35 a 18644-18800 July 19 20:14 39,000 -53 8500 5-3 0.08 1.6
b 18644-18800 July 18 19:00 39,000 -56 8500 5-5 0.09 1.6
c 18800-18961 July 19 20:18 39,000 -53 8500 5-3 0.08 1.6
d 18800-18962 July 18 19:03 39,000 -56 8500 5-5/5-4 0.09 1.6
4 36 a 18962-19115 July 18 19:06 39,000 -56 8500 5-4 0.09 1.6
b 19115-19262 July 18 19:09 39,000 -56 8500 5-4/5-3 0.09 1.6
c 19262-19413 July 18 19:12 39,000 -56 8500 5-3 0.09 1.6
d 19413-19565 July 18 19:15 39,000 -56 8500 5-3 0.09 1.6
5 37 a 19565-19710 July 18 19:19 39,000 ~56 8500 5-3 0.09 1.6
b 19710-19859 July 18 19:22 39,000 -56 8500 5-3 0.09 1.6
c 19859-20009 July 18 19:25 39,000 -56 8500 5-3 0.09 1.6
d 20009-20156 July 18 19:28 39,600 -56 8500 5-3/54 0.09 1.6
6 38 a 20156-20300 July 18 19:31 39,000 -56 8500 5-4 0.09 1.6
b 2030020448 July 18 19:34 39,000 -56 8500 54 0.09 1.6
c 20448-20600 July 18 19:37 39,000 -56 8500 5-4 0.09 1.6
d 20448-20600 Aug. 1 19:51 41,500 -59 9300 5-2 0.12 2.5
7 39 a 20600-20749 July 18 19:40 39,000 -56 8500 5-4 0.09 1.6
b 20600-20749 Aug. 1 19:55 41,500 -59 9300 5-2 0.12 2.5
c 20749-20901 July 18 19:44 39,000 -56 8500 5-4 0.09 1.6
d 20749-20901 Aug. 1 19:58 41,500 -59 9300 5-2 0.12 2.5
8 40 a 20901-21050 July 18 19:48 39,000 -56 8500 5-4 0.09 1.6
b 20901-21050 Aug. 1 20:01 41,500 -59 9300 5-2/5-3 0.12 25
c 21050-21194 July 18 19:51 39,000 -56 8500 5-4 0.09 1.6
d 21050-21194 Aug. 1 20:04 41,500 -59 9300 5-3 0.12 2.5
9 41 a 21194-21345 July 18 19:55 39,000 -56 8500 54 0.09 1.6
b 21194-21345 Aug. 1 20:08 41,500 -59 9300 5-3 0.12 2.5
c 21345-21492 July 18 19:58 39,000 -56 8500 5-4 0.09 1.6
d 21345-21492 Aug. 1 20:11 41,500 -59 9300 5-3 0.12 2.5
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INFRARED SOLAR SPECTRUM

*saul| QD) SWos

‘uadory
*p 817 wnandads Iejos 3yl saydnew 3ey) ‘s9561

ozs6! 00661

—79681 XX 1O

{paysny jou 1dpwonddg :pding
0 AIp s vo_%:c Jo1pwoaads 1o pue ¢ ‘v dIng

BA JojEM JO wnndadg Arojeroqe] g7 ‘81g

0861 09%64




90 L. A. BiarL, G. P. Kuiper AND D. P. CRUIKSHANK

&) Mom. Wy
@ 2¢, Moty
(3} o Scm. g
A 4Scm Hy
-3 w
2 © < 53
]
)
t J
L P L PP S S SO S SR S S SN N S S S R SR S SHUr S U S S S S—
§0 %0 S0 120 R
36¢c Pt 36d
0 nmz 3
L] » S6m.
E] 2B/cm Wy
L]
20
“ 50
i [ 4
] 3
L A ' A A A 'l A A A 4 1 A A i A l
SI20 0 S0 crl $000
36d m 370
uCOZ m 8) 25cm Hg .
(0] b) 75cm Hg ®
0 (1] 3 3
[ 1 1 1 L L 1
%90 80 70 eme! $080
370 B 37b
s w
[
057

Fig. 14 Courtoy’s laboratory spectrum of CO., natural isotopic mixture. Scale in wavenumbers. Arrows give chart number
of corresponding part of solar spectrum. (Reproduced with permission)
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Fig. 15 Courtoy'’s laboratory spectrum of CO:, natural isotopic mixture. Scale in wavenumbers. Arrows give chart number
of corresponding part of solar spectrum. (Reproduced with permission)
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Fig. 16 Courtoy’s laboratory spectrum of CO:, natural isotopic mixture. Scale in wavenumbers. Arrows give chart number
of corresponding part of solar spectrum. (Reproduced with permission)



