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I. - INT.WWODUCTICN

During the period covered py this report, we have unuertaken
a certain numuer of linproveraents or modifications to the various
spectrometric installations, currently operated to obtain very high

resolution solar spectra in the infrared. Such spectra have been analyzed

T T

in order to, either deduce transmission characteritics of tne atmosphere,

or to establish the presence and/or the temporal variation of some minor

g 4 v

telluric constituents likely to play a role in relation to the proolem of

the ozone shield depletion by anthropogenic sources.

These experimental efforts concern :

a. - the stratospheric instrumentation which had suffered important

damajes on its last 1976 ''splash-uown'' in a lake ; this equipment
has been refurbishea and optimized for two pballoon flights to be

§ carried out at the National Scientitic Balloon Facility, Palestine,

Texas, in f ugust and September 1978, Initially planed for the
Spring of 1978, this campaign had to pe delayed, due to late delivery

of the optical mirrors which C rubb-Parsons Lta,, Newcastle upon

Tyne, C.B., had to repair (new canigean coatings, polishing and

aluminizing). Very high sensitive inuium-antimonide (InSb) detectors,

A Ry SRS RIS s WG A

operating in the photo-voltaic mode at liquia nitrogen temperature,

will pe flown and allow observations in the 2 to 5.2 microns range, f
1

- ol

with a spectral resolution of 0.025 cm

o. - the 7.5 meters focal length prism-grating spectrometer of the

Jungfraujoch which, aside of being usea to further record the solar
spectrum in the A 3000 to A 10,000 A region, has also been equipped
with an InSb detector to recora various series of spectra near 2.5

and 3.3 microns, where, respectively, hyurofluoric (HF) anc

hydrochloric acid (HC1) have their strongest absorption lines.
Provisions have also been made (new sausch ana Lomb grating
and mercury-cadmium-telluride (Hg-Cd-Te) uetectors) in order
to be able to operate this instrument, as soon as possible, in the

8 to 13 microns atmospheric window ;




¢. - the one-meter optical path difference Fourier transtorm inter-
ferometer installed at the Jungtraujoch which, till now, has been
used to record various spectral intervals oetween 1,1 and 2.7
nicrons; it 1s being modified to Increase its scanning speed and
to be operational over the whole "InSb'" spectral range (1,0 to
5.2 microns). New beam-splitters ana Hg-Co-Te detectors may
become available in a near tuture, in which case this 0, 01 cm_l

\ spectral resolution interterometer could also be used out to

‘ about 12-13 microns.




II. - SCIENTIFIC RESULTS

/5 will appear throughout this section, a si, nificant effort
has veen 1nade in oruer to aewuce, as quickly as possinle, an ensemule
of informations likely to be of interest to that part of the scientific
community seeking precise indications concerning the implications of
the presence of chloro-fluoro-caroons (Cr¥C's) in the stratosphere.

In particular, we have been funded by the Manufacturing Chemists
£ ssociation (1MC£) to establish the feasibility anu usefulness of ground

monitorings concerning HF, HCIl, also methyl-chloride (CH3C1), ete. <

Cther studies based on our infrared solar observations have

also been undertaken or pursued.

1. - 1alloon observations

a. - Some earlier balloon observations have been reanalyzed in
order to ascertain previous dewuctions conce:nin; the atmo-
spheric HF and HCl mixing ratio above 30 Kkm altitude ; such
inforn.ations are of interest to the environmentalists, as they
provide curnulative indications on the niagnitude of the photo-
lysis of the CI'C's in the upper stratosphere.

Vie have deduced the followin. average mixing ratios above

float altitude.

“or Hpy :

[ pril 71 average above 27.8 Lm : (3.2 A 7) x 10 pPpV.
October 74 & " 27, km @ (4.8 : . 8) by H

+
April 76 " " 27.9km : (3.6-.6) "
For HCI :

¥ -
October 74 average aoove 30.5km : (1.8 - .4) x 10 i PPV.

May 76 " " 29, 7hm : (2.4 - .5) nooon

These results lead to H¥/HCI ratios equal to
(.29 2 .11) for Octover, 1974
anu (.16 : .06) for / pril-umay, 1976,

HF¥ and HC1 will again be reinvestigated on our forthcominy

balloon flights.




b. - In our previous report, we haa mentionec the sipgnificant differences
in the conceuntrations of both CH.“ and Nz(,, as cecuceu from the
oalloon ovservartions of 1974 and 1976. Using the ¢ ¥ CiL-line
parameters compilation by McClatchey et al., k1 , we have :
computed synthetic spectra in the ( 1260 z 5) cm.l range and
compared them to observed ones; a sample comparison is given

in Figure 1. The \;Hq and N, O distributions which best reproduce

2 |
our observations are given in Figure 2. No special emphasis was

-1
given yet to the ''reproduction' of the H O line at 1260.370 cm ,

2
as this is mostly produced by moisture insiue of the palloon gondola.

2. - Jungfraujoch observations

a. - The double-pass prism-grating spectrometer was run by Professor
L. Delbouille and Dr. G. Roland to obtain various sets of spectra
near the HF -1<(1) and HC1-«(1) lines (other Hf anu HC1 lines were
also ovbserved); typical spectra are reproducea on Sigures 3 and 4

(see also ikef. LZA] ).

i

We have analyzed these sets of observations to ueduce average
stratospheric HF mixing ratios and column densities of HCI above
the J.ingfraujoch. The results are summarize. in the following
tables, which also include the best estimatea values, aeduced

from observations made at other mountain stations.

For Hi :
St-sichel (July 66) average above 20 km : (1.1 -4 -'z)xlo.loppv
Kitt Peak (Winter 69) 2 t " (1.3 = 3)
(May 77) L " L 2.1 5.3
Jungfraujoch (Octouver 76) L & & (2.2 L. 3)
(iMarch 77) i & " (2+5 gl 3)
4 L J. A (4.6 t.S) aax.
(July 77) " " " 2.87%.3)
(October 77) o Bt It (2.8 ;45 3)
(March 78) " " " (3.1 5.4)
Ly L 1 ! (4. t'}) Max.
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Important variations have ceen noticed among the Ma.ch opser-
vations ; these seein to oe due to transport of air from the polar
stratosphere, towards lower latitudes and lower altitudes (this

is coniirmed by similar variations observed on the ozone profiles

recoiaec oy the Swiss .ieteorological Gifice).

For HCI :
, -1
Jungfraujoch (£pril 51) average above station : (1.4 t 4)x10 0ppv
+
(iarch 77) " " " 2.35.3)
i
(July 77) " z " (.2 %.3)
(October 77) / " " (2.3 2.3)
+
(vMarch 78) I o e (2.6 -.4)
iitt Peak  (Winter 69) " L " (1.57%.4)
(viay 77) n L " .t %.3) 29

The Kitt Peak 1977 result is surprisingly low and deserves further

investigations and measurements; this is already planed for 1978.

Figures 5 and 6 represent, graphically, the results of the previous

tables.

Figure 7 shows a typical spectrum, between 3059 and 3064 cm-l,
taxen at the Jungiraujoch. The arrows inaicate the positions of
apsorption lines belonging to the Y bana of methyl chloride, as
calculated by J.S. Margolis and K. £, Toth from the J. P. L.,
Pasadena, Calif. ; many of these coincide with weak aosorption
features present on tane observed spectra; till now, the best value
deduced for the column density of CH3C1 above 3580 m altitude 1s
(1.08 T, 4)x 1077 ppv.
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b, -

o
The observations inaae during 1977, in the N 5600-N 5006 2

o

and N 7489-\ 8000 A are intended to the "Photomietric ~tlas
of the Solar Spectruc., N\ 3000 to A 10,000", puolished vy
L. Delooullle, ¢ . Roland and L.. Neven ; they will be distri-

buted to the subsc.ibers to that s tlas in a near future.

The rouriler transform interferometer has been usea in 1977,
for obtaining solar spectra between .1 and 2,5 nucrons, at

the center (cos O = 1) and at the limb (cos U = 0. 3) of the

solar disk. In particular, the first overtone bands of CU have
been observed and they have allowed to deduce indications

on the velocity field in the upper layers of the solar photosphere.
Keference vavelengths for the 1 to 2.5 microns region have

also been deduced with preat accuracy (0. 001 cm_l) as well

as spectroscopic parameters for absorption lines belonging to
the 2 vy band of (JH* and the following bands of \)L‘Z :

svz t+ V5 - v‘3 . vl + ~.vz t vj and Zvl + Jvz t V3'

Most of the spectra ouvtained with this interferometer have

been worked out by Lr., K. Malbrouck and presentea in his

Ph, b. -thesis, entitled : ""Spectroscopie a tres haute résolution
par transforn.ation de “ourier - Application a l'étuue du
spectre solaire' |3'

Results on telluric CH are summarized in his article repro-

duced in  ppendix B "«

In / ppendix /4, we reproduce a preprint of an article

related to another ain: of our infrared observational program, i.e.,

the observation and identification of weak photospheric lines 1n the

near and middle infrared l 5! ; more specific 1nvestipations related

to that aim have been undertaken by Dr. k., Biémont and presented

in his Ph. D, -thesis [6.’ ;

L




Remark : The 1977 kitt Peak observations mentioned here have

been made by Prot. L. Oelboutlle and Dr, (. Roland
In collaboration with Ur, J. Brault and \Mr. L.
Testerman fron: the kit Peak National Qbservatory,

Tucson, Arizona, U.S. 2.
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APPENDIX A

A SEARCH FOR FALNT MOLECULAR LINES IN THE SOLAR PHOTOSPHERIC

SPECTRUM

A.J. SAUVAL,

Observatoire Royal de Belgique

3, Avenue Circul=ire
B~1180 BRUXELLES (BELGIQUE)
E. BIEMUNT, N. GREVESSE and R. ZANDER
Institut d'Astrophysique
Université de Licge

B-4200 COINTE-OUGREE (BELGIQUE)

ABSTRACT

On the basis of theoretical predictions concerning the
detectability of C,, Ol and €O bands in the photospheric
spectrum, high resolution infrared solar spectra, obtained by 1

balloon, have been investigated. The experimental results deduced

for C,, in the Ballik-Ramsay band, and for 0120l6 and c‘30‘6, in

the fundamental vibration-rotation bands, tend to confirm the

calculations. <
Results will also be reported from a search for bands of

Hs(a “x'-x fnoy, wnce 'n-a 'ay, ont o Pr-a P, wgnta liex Mo,

on*(a Pn.-x 257y, ws*(a n-x 2x7), am*(a %n-x %n) ana

PH(A 3Hi—X KE) on near ultraviolet solar spectra recorded at the .‘

International Scientific Statlion, Jungfraujoch (Switzerland).

, . v WO I.m"“hﬁjii




). THEORETICAL PREDICTIONS
Calculations of the intensities of a large number of

molecular bands which might be present in the solar photospheric
spectrum, above 300 nm, have been under_taken, using recent solal
photospheric models. From these calculations, we retained a few
new systems (see table 1) to be searched for. Table 1 shows that
most of the bands retained fall in the near ultraviolet region,
whereas three other systems occur in the infrared. Some of these
molecules, such as NH, OH, CN, CO, C, and CH+, present other

)

&

observed systems in the phiotospheric spectrum.
The predicted equivalent widths for the strongest lines ot 3

o
each band range between some tenths and a few mA for the ultra-

violet transitions. The central depths of the infrared lines range

between | and 6 %.
Large uncertainties, due to the molecular data, do affect the
theoretical inteunsities of some bands ¢
v - s g . t
(i) lack of experimental £ , s;-values for the systems of Mgh i
Vv -

and PH (in such cases, we adopted the values given 1in

Table l);
(i) large uncertajiaties for the dissocration energy of AlH
and PH;
(iii) the excitation energy of the lower electronic a state of CH t

is poorly kunown.




2. SEARCH 1IN THE SOLAR PHOTOSPHERIC SPECTRUM

ble laboratory analysis, we searched foi

Using all the availa
the strongest vrotational lines of each of the bands reported in
Table ) on recent high resolution solar tracings obtained during

a balloon ope of as (Zander, 1976) in the infrared region

[
—
-
—~
-~

and by L. Delbouille, L. Neven and G. Roland at the International
Scientific Statien (Jumgraujoech, Switzerland) in the near ultra-
violet spectrum.

Qur final results are as follows.

c 1 ‘)Ol (§)

We have been able to measure, for the first time, lines of the

giip'®

fundamental ‘bands ot in the solar photospheric spectrum

(s

; R -1 2 N
around 5.45 pm (1820-1840 cm-- ). Line positions have been
computed with the molecular constants of Mantz et al. (1975) for

= ! ’
l:l_ulo - ; . 13 16

nd of Tedd et al. (1976) foxr C 0 . From a comparison

2 :
. the ratio CI~/C13 has

. :
L2 16 13010

between of € 0 and C

been derived. Figure | shows the representative points of the
selected lines of the two isotopic species in a curve of growth
- 13
C

= : 9 Lz ; ; W
diagram (linear part). This analysis gives C /[

While thi

s photospheric result is undoubtedly larger than the
3 F I 3 ;
terrestrial ratioc, C e = 90, it agrees however very well with

values obtained from recent high resolution studies of the CH,

o

A=-X band,around 4300 A (Lambert and Mallia, 1968 : 150x30;

Arnould, 968 : 140+30; Iversen, 1976 : >90). We are thus in
disagreement with results derived from studies of infrared sunspot

spectra by Hall et al. (1972) and Hall (1973) who found values in

excellent agreement with the terrestrial ratio.

s




R N I N N i

[
One remark has to be made. The fundamental vibronic bands t 4

'q

of CO around 5,4pmare certainly the bands to be used for deter~ & |
: _ SRR Py _ : s . i
1 the ratio C LE 1n the photosphere & Lhe 1sotoplc lines 4
!

are well separated and they fall in a relatively clear and {

unperturbed region. On very high reselution spectra with optimum

. . ] ! 1k L W, : -
nal to noise ratio (soon available), the C [iC ratio should

be derived with a very hieh accuracy.

For rthe first time,; lines of the Ballik-Ramsay system of C,

(0-0 band, around !.8um) have been found in the solar photospheric

on.: The observed intensities are in

spectrum recorded by ball«

good agreement with predicted intensities based on Cooper and

Nichells'® €1975) f-—value.

iYy measurements show that many lines of the R=branch

near 2.6um seem to be present; as suggested by Migeotte et al.

C18957) Interferences with telluric CO, and H, 0 lines render
their identifications somewhat difficult.

In this spectral region, the presence of a large number of

trong atomic and molecular lines renders any detection of weak

ine very difficult. Our main purpose was limited to check that

none among the lines searched for was really absent from the

o’

iolar spectrum, owing to the numerous blends. This analysis was

nade on unpublished solar tracings obtained at the International

w

cientific Station of the Junglraujoch (Switzerland) by

L: Delbouille, L. Neven and G. Roland.

For each band, only a very small number of lines were rathen
¢

ean and measurable., Nevertheless, from these few lines, we

cannot counclude about the presence of the hereabove mentioned
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PABLE. 1.

(continued)

BRnecer
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‘.J)\ 3
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tainty of the dissociation energy, D _, 1n eV;

xperimental result; T : theoretical result;

: rotational quantum number for which maximum
1s reached in the solar spectrum;

solar equivalent width corresponding to

+
H, we adopted T = 1,56 eV; for CH , T = 1.0

intensity
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APPENDIX B

Extrant du Bulletin de U Acadenue rovale de Belgique (Classe des Sciences)
Scance du samedi S novembre 1977,

Abondance du méthane tellurique déterminée
a partir de Panalyse de 1a bande 2v,
par R MALBROUCK (*)

Universite de Licge, Instuitut d*Astrophysique

Resume. Deux spectres solaires & trés haute résolution ont ¢té enre-
eistres par la methode de spectroscopie par transtformation de Founer & la
Station Scienttique Internatonale du Jungfrawoch, dans la region de la
bande 2v, du methane. Les positions precises des raies de cette bande ainsi
que leurs demi-largeurs ong ete determinees. Le taux de melange moyen du
methane dans Fatmosphere terrestre, deduit de Panalyse de nombreux mul-

o

uplets de la bande 2vy, est de 1.48 10

Abstract. I'wo very high resolution solar spectra have been recorded by
Fourier \pcclrn.\cum at the Internavonai Scientitic Station of the Jungfrau-
Joch, m the regron of the Qv band of methane. Accurate positions of the
lines of these band and thewr halt-widith have been determined. The mean
mixing rato of methane i the carth atmosphere deduced from the analysis

of numerous muluplets of the 2v, band is 148 10 ¢,

. INTRODUCTION

Le méthane a ¢té consideré comme un constituant mineur de
I"atmosphere terrestre depuis que Ta bande fondamentale vy & 3.3
microns a ¢té wdentifice pour la premucre tois par Migeotte dans le
spectre solaire [1-3]. Depuis lors, un certaim nombre de deternunations
de abondance du methane tellurique ont ¢té effectuces sur la base
d’observations spectroscopiques de L bande 2vy situce a 1,0 microns.,

En 1949, McMath er af. (4] ont deduit, a partr d'un spectre solare
enregistre dans cette région, une temperature rotationnelle de 2360°K et

(*) Présenté par M. M. Mictorrne.
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un taux de melange de Fordre de 1.2 100 ¢ Deux ans plus tard, Gold-
b Jdeternne des temperatures rotationnelles de 229°K et 227°K
¢t des abondances de CHy de 1,19 ¢t 0967 ecm-atm, & partir d*observa-
tions de la bande v, eflectuees a Lake Angelus (2960 m) et au Mont
Wilson (1742 m).

En 1962, Niclsen et Migeotte [60] effectuérent des mesares similaires
a L Station Scientifique Internationale du Jungtraujoch (Suisse, Alt:
3850 m) et obtinrent Ty, 206°K et une abondance de 0,777 em-atm,

Plus recemment, Margolis ¢f ¢l [7] ont redetermine la temperature
rotationnelle pour la bande 2vy amst que Pabondance du me¢thane
tellurique a partic d'un spectre solire enregistre a aide d'un interféro-
meétre de type Connes (linute de résolution 0,10 cm ) au MceDonald
Observatory ¢t ont obtenu Ty (2434 4+ 53K et une abondance
de 1137 £ 0017 em-atme (STP) ¢e qui correspond & un - taux de
melange de 155 100,

Depuis Pinstallation, en juin 1974, d'un mterferometre de type
Connes a la Station Scienutique du Jungtraujoch, des spectres sokares
atres haute resolution ont ¢t enregistres dans les fenctres atmosphe-
riques sttuces dans le domame de sensibilite des cellules au sulture de
plomb (1403,5 nucrons). Deuy de ces enregistrements effectues respee-
tverient le 27 feveier 1975 ¢tle 21 man 1975 dans L regron de La bande
2vy du CHy, aus environs de Lo riceons, ort pernas de remesurel
Fabondance mtegree du méthane tellunque, Dans la reduction des
observations, les donnees de laboratorre les plus recentes concernant
les mtensites standards et le coetlicient de temperature ont ete utilisees,

D autre part, la trés haute resolution des enregistrements a perns
non seulement de preciser L posttion des composantes non perturbees
des multiplets de la bande v mais cpalement de mesurer les denu-
largeurs des raies qui sont des parametres fondamentaus dans les pro

blémes d'absorption atmospherique.

2. OBSERVATIONS

L es spectres solaires ont ¢t¢ obtenus d Faide d'un mterferometre de
type Connes de |ometre de difference de marche, ce qui permet
drattemndre une himiate de resolution de 001 em ' avee Papodisation
la plus forte). Cet instrument estnstalle au toyer coude du telescope
de 76 cm de la Station Scientitique Internationale du Jungfraujoch. 1
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tonctionne actucllement sunvant ke methode du pas & pas avee integra-
ton des echantillons de Pinterferogramme pendant les periodes de
stabilisation de la difference de muarche aux positions d'echantillon-
nage, davec une preceston de quelques Angstroms,
1 ¢es domaines spectrauy sont soles a Pade d'un monochromateur a
dispersion soustractive place entre le telescope et Pinterférométre (8],
1 es caracternstiques essentielles des enregistrements solaires qui ont

servi de base acctie etude sont reprises dans le tableau 1

Fantrav | Caracteristiques des enregistrements solaires.
" |
Duaid | 27-02-1975 21-081978
L rute de resolution [ 0007 em ! Q018 cm
Durce des encegistrements | 2ho 2h1s
Mo dhan 1760 19N LA Lo
Donmuinge spectral analyse SN0-0180cm ! i S900-0400 ¢!

¢ rapport stenal brunt des spectres est superieur 3 10001, Ces spee-

v, du methane

tres solares couvicnt toute Ta regon de Lo bande
depus POIOY jusquia R

La fieare reprodmd Ie trace photometrique correspondant a lenre-
pistrement eflectuc e 21-05- 1975, dans La regron de la branche Q de la
buande 2v, Les divers maltiplets de cette branche sont mdiques sur
firure, les autres raies sont d'orgme solure ef sont caracterisees par le

\_\Illl‘\‘l > A=

| TON e spectre solae dans Laregon de Ta branche Q de la bande 2y du CHy

atmosphengue

|
i
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3. RIDUCTION DES DONNLES

En supposant un protil de Lorentz, la transmussion T dans le voisi-

nage d'une raie d'absorption isolee est donnce par Fexpression:
Tr(o) — exp (-~ A(o)]) (hH

ol [ est la longueur du trajet dabsorption et o le nombre d'ondes. Le
coetlicient d’absorption A(a) est donne par la relation:
S A
k(o) fild 2
H(a — ay)® + ¥
dans laquelle S est Pintensite de a rae, yposac denn-largeur et oy le
nombre d'ondes central de L e,
La denmu-largeur yp est fonction de la pression Pet de L temperature

T ¢t s¢ met sous la torme:
r |;.)“ 3
b Yo e ()
|’..( 1

ol » représente le coeflicient de temperature.

Les grandcurs indicces par un zero representent des valeurs determi-
nees dans des condinons standard de temperature et de pression.

Le coetlicient de temperature adopte dans ce travail est cehie qui a
¢te public par- Darnton ¢t Margolis [9] et qui a ¢te deternune en labo-
ratoire, a partie des vaes P, R0), R(D et Ry de fa bande v,

Lintensite S est detinie par la relation:

S A(o)do . (H

.

Elle est seulement tfonction de la temperature ¢t a pour expression:
S(D) = Sy T feap( - BIA & Dhe((r, - DD (D)

ou B est la constante rotationacte (3,24 cm ') et ) le nombre quan-
tique de rotation,
La Jargeur cquivalente dune raie est detinie par la relaton:

W [ 1= (1), | do. (0)
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1 'intensité ¢une raie, sa largeur ¢quivalente et sa demi-largeur veéri-

ficnt I'équation de Ladenburg-Reiche:
W = 2y B(y) 7

ott F(v) ve Mgy - vy | dans laquelle J (v et 3, (iv) repre-
sentent des fonctions de Bessel d'ordre 0 et I La variable v est lide a

la quanute d'absorbant /et s'eerit:

X = SY2y, . )

4. ANALYSE DES SPECTRES

A. POSITION DIS RAIES

Un des grands avantages de la méthode de spectroscopie par trans-
tormation de Fourier, par rapport aux méthodes classiques de spectro-
scopic, est de fournir des mesures tiés précises des nombres d'ondes
des raies spectrales. Théoriquement, la précision que Fon peut attein-
dre sur la valeur absolue du nombre d’ondes d'une rae présente dans
un spectre obtenu par spectroscopie de Fourier n'est limitée que par
celle que Pon a sur la valeur absolue de la longueur d'onde de la raie
de référence qui sert au controle de la difierence de marche.

Les positions des raies non perturhées de la bande 2y, presentes
dans les spectres solaires ont ¢t¢ déterminges a Paide d'un programme
spécial de détection automatique de raies, mis i notre disposition par
J. Chauville et J.P. Maillard [9] de I'Observatoire de Mcudon.

Le tableau Il reproduit les nombres d'ondes, dans le vide, des
diverses composantes des multiplets des branches P, Q et R de la
bande 2vy. Les raies sont identifides selon les notations utilisées par
Bobin [10]. La notation * indique que les composantes correspon-

dantes ne sont pas résolues sur les spectres solaires.

B. DEMISEARGEUR DES RAILS

La demi-largeur des raies ost un paramctre fondamental dans les
problémes d'absorption atmospherique.

En ce qui concerne la bande 2v de CHy, Darnton et Margolis [11]
ont ¢tudié Uinfluence de la temperature sur la demi-largeur des raies.

— 777 —




R. Malbrouck

Fasirae Nombre d'ondes des raes de la bande .‘\'\ de (.”_,
Brangie P Branche Q :‘ Reanche R
Raw [ wm Ko L rem M| Rt | otem Y
| a9 | il

PLE, S ) S, GO Noo Rooy, ‘I o01S 06?

P2} | SONG D Q2 6004 651 v Rit, ‘ o026.213

PN, 72121 [SRTERN I o004 30w | RL | 0030 6o
By o7 | o00iSSE 1 RIA [ otdes

B ] S960:88E Q¥ [RUTREATN Rab,* GOSN T 094
P | 1 ULRIRIIES | e

RS} [ Soa061d | Q6 A, 6002 832 RSy [SURERY|
P TR (A \'s 0002 A89 Fs 6067007
N Q7 o001 074 Ro A, 0077040

o Ny NUAN INI | | ool Tae N Ou e vso
¥ QR Fe® UL R71 I o086 TN
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BT [ s 09 AL ACIUETN ; CUSG 033
FL? ( AU U] A * RN 1. [CARICINNA]
A, L8 ARUDNTRY | Py OONG INT
\ | sor0479 | | b

P8 F, | AMN0SE [ Qrod S99828% | ! [SARION IS
t | M9 Ny ¥ SN RN I RY L, aluo 281
! [ 8914 76 Py |

(RN ‘ ARERT \ [ sooN 442 | E 0106080
V. SOOR 308 ‘\ 1. Cl0S 028
\x. | |
s | 3072
] | s )

Mathcureusemaent, cos mesures ne concernent gue 4 raies de la bande:
les rares PCOL R, R et R

Lo tres haute resolution de nos enregistrements solaires a permus de
mesurer L deme-krpenr de toutes les raes non perturbees de la bande
2y dans nos conditions d'observation (pression au nnveau du sol a
altitude du Jungtiaujoch de 040 mb),

La ngpure 2 eeprodut fes dev-largeurs (en mK) mesurees sur les
spectres b cortigees duprotil mstrumental, en tonetion du nombre
quantique rotationnel 1o Les mesures eflectuces sur L branche R sont
representees par des pomis, celles obtenues sur la branche Q. par des
cercles et eelles correspondant ala branche Poopar des toangles

Cette figure fart apparaitre une dependance des denu-larpeurs des
rates en tonction de 11 faut cependant signaler gue des etfets de

saturation peuvent mtenvenmr pour fes raies les plus e oses des bran-

ches de L bande et plus paruculicrement aun vorsmage de - S La
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valeur de y correspondant & la raie R(0) est de 0.030 ecm ' elle est en
bon accord avee celle que Pon deternumerat en prenant la valeur
publice par Darnton et Margolis [H] et en Pextrapolant pour nos

conditions d’ob-vaton.

o ‘S e
. o
) o5 2
b J
FiG. 2. Demi-largeurs des raies de L bande 2vy du méthane

atmosphernigue determincees a partic des spectres solaires.

S. ABONDANCE DU CHy TELLURIQUE AU-DESSUS DU JUNGFRAUJOCH

L'intensite S des rates a ¢té caleulée a Faide de la relation [5] a4 partir
des intensités standard S, publiées par Margolis [12] ¢n se¢ basant sur
les fréquences spectrales données par Bobin [10]. La température rota-
tionnelle adoptée est celle qui a ¢té déterminée par Margolis er al. [7).

Les largeurs équivalentes de 15 muluplets appartenant essentielie-
ment aux branches R ¢t Q ont été mesurées par planimétrie et corri-
gées de la contribution due aux aile

La quantite de CHy tellurique, au-dessus de Taltitude du Junglrau-
Joch determinée a Paide du formalisme déerit au paragraphe 3 est
donnée dans le tableau 1 pour les deux observation.

Tasreav L Quantité de CH, tellurique au-dessus de Paltitude
du Jungfraujoch (cm-atm)gp.

21-05-1975

Date 27-02-1975
0.762 ¢ 0.026

Quantite 0.781 + 0.079

Si I'on tient compte de la hauteur d'échelle de Matmosphére a Falti-
tude du Jungfraujoch, le taux de mélange moyen de CH, corres-
pondant est de (48 1079, I¢gerement inféricur & cclui obtenu par
Muargolis et al. 7).
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CONCLUSIONS

1 “abondance du methane ellungque a ete deternunee a partie de
deun specties sobares o tes haute tesolution oblenus par spectro

swopie de Founer a0 Lo Station Saientfique  Internationale  du
Jungtrauoch (3NN0 m)

De nombreun muluplets de fa bande v ont cte analyses, ce qui a

petinis Jde tournmnr Aoy postiions prevines das naes ¢l Jde deternuner,
i '

face L tres haute resolution des enregistrements, leur denu-largeur
1 ¢ choiy de L bande v oot particuhi¢rement bren mdique pour des

dosages atmosphenques ctant donne que Ll magornte des raes de cette

bande se situent sur la partie hncare de L courbe de crossance ¢t que

Fon possdéde des donnees de laboratore precises concernant les mten

sttes standard et e cocthicient de temperanure

{ JCUN SPCCHECS solanes anaihysey e omontrent pas de vanation
pottante de fa quantie de CHY eliungue. Notons, en particuhier,
U wyenne de nos mesures est en eacellent accord avee celle
cnue on 1Y) par Nielsen ot NMageotte. Nous nous proposons de
repeter regulidroment cos mesures spectroscoprques de Fabondanee du

tde tagon reguhiere Ie spectre solaire dans La regon

de L bandg depus te Jungtuagoch, i de deecler dieventuelles

varitions Jde ke concentration du o methane dans Patmosphere terrestee
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