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1.

I . - INT.~..Oi UGTICN

Dur ing  t he pe r iod cove r ed oy this re po rt , we have unoertake n

a cer ta in  numL.er of i tnpr over ~1ents or modifications to the various

spect rorn et r ic  installations , cu r r en t l y operated to obtain very  hi g h

resolution solar spectra in the in f r a r e d .  Such spec tia  have been analyzed

in o rder  to , either deduce t r ansmis s ion  charac ter i t ics  of tne atmosphere ,

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

tel luric  consti tuents likely to play a role in relation to the proolem of

the ozone shield depletion by anthropogenic sou:ces.

These experimental effor ts  concern

a. - the stratospheric inst rumentat ion which haci suf fered  important

ciama b es on its last 1 976 “ sp lash-~~own ’ in a lake ; this equi pment

has been re furb isheu  and optimized for two nalloon fli ghts to oe

carried out at the National Scientir ic Balloon Facility, Palestine ,

T exas , in ~ u~ ust and Septembe r 1978. Initially planed for the

Spring of 1978 , this campai gn had to be delayed , due to late cielivery

of the optical mi r ro r s  which ( rubb-?arsons Ltci. , Newcastle upon

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

aluminizing).  Very hi g h sensi t ive inuium-antimonide (In Sb) detectors ,

operating in the photo -voltaic rnoue at liquid nitro ben temperature,

will oe flown and allow observat ions  in the 2 to 5. 2 microns  range ,

with a spectra l  resolution oi 0 .02 5 cm~~~;

0. - the 7. 5 meters  focal length p r i sm-g r atinL sçect romet er  of the

Jung fraujoch which , aside of being usea to f uit h e r  record  the solar

spectrum in the ~‘. 3000 to ~ 10 , 000 A reg ion , has also been equipped
with an InSb detector to recorc various series of spectra near 2. 5

• and 3. 3 microns , where , respectively,  hydrofluoric  (HF) and

hydrochloric acid (HCl) have their strongest absorption lines.

Provisions have also been made (new ~iausch aria Lomb gra t in 1,
and mercury-cadmium-te llur ide  (Hg-Cd-Te)  ~..etectors) in order

to be able to operate this ins t rument , as soon as possible , in the

8 to 13 microns atmosp heric window ;

_ _ _ _  _
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c. — the  o n e — m e t e r  o p t i c a l  p a t h  t t i f t e r c u ~ C k ’ o u r i .  I t i . i i i s t o r t i i  t i t t e r  —

fe ron iete  r in s t a l l e d  at t h e  .1 wig t r . t i i ~ t t Ii ~ h i t  h , t i l l  ito~~ , h~ s b e e n

used  to r e co r d  v a r u o u ~ spe~ t r a l  i i u t t ~i v . n 1 s  ~u t ~~eei i  I . I a n t i  .~~. 
~

n IC ron s  it u s b e i ng  on o~ i t  te d to  1 ii~ re  as e it  s a n n u i i g  s pe eel and

to ~e ope r a t io n a l  o v e r  t h e ’ \~ hole lot  ~ b’ s p e e l  i a  1 r a t t ~ e’ (1 . e) t o

5. .~ m icr o n s ) .  N ew b e a o u o — s p l i t t e ’ r~ . t l t t i  t i g — e t . — ’ l e  d e te~~t o o  s .nay

become a v ai l ab l e  in a nea r  t u t u r e , in  ~ hu~ h c ase  t h u s  0 . 0 1 c i i i  
-

s p e c t r a l  r es ~ lut i o n  l o i t e r  It ’ r ~i ot  ict  e r cou ld  al s be used  out t o

about  1 ~ — 1 3  n i u c  r o o t s .  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~ 
_
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11. - SCLE N T i f l~~ . 1 ~~ tiLTS

wil l  appear  t h r o 5~~ h ou t  t h i s  s o e t i o n , a si o t i f i c an t  e f f o r t

has been u.l aue in or ~~c r  to ue. .ucC , as qu i c K l y as possiole , an ensernu le

of in f o rma t i o n s  li t ~el’~ to be ot in t e r e s t  to that  par t  of the s c i e n t i f i c

communi ty  seeK ing  p r e c i s e  i n d ica t i o n s  c o n c c r r u i n 1  the imp licat ions of

the p r e s e n c e  of c hl o r o- f l u o ro - c ar o on s  (Gk’C’s) in the s t ra tosph er e .

In p a r t i c u l a r , we have been funu ed  by the M an u f a c t u r i n g  Ch emi s t s

P ssociat ion ( ‘.1C/ ) to esta~ lish the f ea s ib i l i t y  anu u s e f u l n e s s  of t..round

m oni tor in~ s c o n c e r n i n &  HF , HC 1, also met hy l-ch lor ide (CH 3C1), e t c . . .

L t h e r  s tudies  oased on our  i n f r a r e d  solar  ou se rva t i ons  have

also been u nder taken  or pu r sued .

1. - i. alloon observa t ions

a. - Some ea r l i e r  balloon o b s e r v a t i o n s  have been  reana l yzed in

o id er  to a s c e r t a i n  prev iou s dei~uc t ions  conce :  n in~• the atmo-

sph e r i c  HF and H~~l n. i~. xn g r a t i o  aoove 30 Km alt i tuoe ; such

info rn~atiori s a r e  of i n t e r e s t  to the env i ronmen ta li s t s , as the y

prov ide cur ~uu lat ive  ind ica t ions  on the n a 1 nztude  of the photo-

lysis of the Cl”~..i’s in the uppe r stratosp her e.

c have cleouced the follo ’~ in  averagc IiI1X~~11~~ ratios above

float a l t i tude .

r’oi 1-I r’

I pr i l  71 a v e r ag e  above 2 7. 8 i~ni : (i . 2 ~ . 7 )  x l 0~~~ ppv.

October 7~* “ 27 .~ . Km (~*. S . 8) 1

P pr i l  76 “ 27. 9 Km (3 .6  t . 6) ~ 1

For HCI

October  7’i average aoove 30. 5 Km (1 .8 t . ‘*) x 10 ’
~~ ppv.

ivlay 76 29. 7 Kni : (2.  -. 5)

These resul ts  lead to Hf/ l-lCl r atios equal to

(. 2 9 t . 11) for Octo~ er , l9 7~
anc (. 1~ ~ . 06) ior ‘ pri 1-~~1ay, 1976.

HF and HCI will again i ’  r e i n ve s t i~ ated on our t o r thconu in~,

balloon fli ghts .



o. - lii o u r  p r e v i o u s  r e p o r t , v~ t ~ia ( I t C i it i O I i c ( ~ the si~!nhi1c an t  di f f e r e n c e s

iii the  co i i c e~~t r a t i o n s  of both c. . i j  and N~~( , as .enu c e u  Ir o m  the

oii j loooi o~) ser \ ’a t ioo1s  01 1 97’, and 1976 .  lT sini  the i ’ .L — l i n e

p a r am e t e r s  comp i la t ion  b y ~sl c C l at ch ey  et a t .  , 1~ , w e  have

c o m p u t e d  s y n t h e t i c  spec t r a  in the  ( 1260 ~ 5) crn~~ r a nge  and

c omp a r eu  them to o b s e r v e d  ones ; a sarr~ple ornparisooi is given

in  r’i g u r u  1 . The CH and distributions which best reproduce

our  observa t ion s  a re  1.~iven  in Fi g u r e  2 . N special  emphas i s  was

g i v e n  yet  to the rep roduction ” of the H 20 line at 1260. 370 cm ’
~~,

as this is mostl y prod uced by moi s tu re  ins iuc of the balloon gondola.

2. - Jun~ i rau joch ooscrva t ions

a. - Ih e  double - pass p r i s m - g r a t i ng  s p e c t r o m e t e r  was run  oy Professor

L. L)elboui lle and Dr .  C. ~~o1and to obtain va r ious  sets  of spec t ra

near  the H F - R ( l )  and H CI - i ( l )  l ines  (othe r Hf an~. He...l l ine s were

a lso o i s e r v e d ) ; typica l  s p e c t r a  a re  reproduceci  on S~ig u r e s  3 anu ‘~

( see also ~~~~ ~ 
2 

~ 
).

e have anal yzed  these  se t s  of o b s e r v a t i on s  to ueciuce a v e r a g e

s t r a t o s ph e r i c  HF mix ing  ra tios  anu column dens i t i e s  of HC1 above

the J ing f r a u j o c h .  The r e su l t s  a r e  sum ma r i ze .~ in the following

tao les , which  also inc lude  the be st  estimatec ;  va lues , ueduced

f r o m  obse rva t ions  made  at o the r  moun ta in  s t a t ions .

For Hi’

St-~vfiche1 (Jul y 66) average above 20 Kin : (1 .1 t . ~) x l 0  10ppv

K it t  Peak (\A ’inter  69) “ “ ‘ (1 . 3  t .3)
( ivlay 77) “ “ “ (2. 1 t . 3)

Jung f rau joch  (Octouer  76) “ “ 1 ( 2 . 2  ~~. 3)

(is’larch 77) ‘ (2 . 5 t . 3)

(~*. 6 t . 5) ~iax.

(Jul y 77) “ “ “ (2.8 t .3)
(October 77) “ “ “ (2 . 8 . 3)

(~vlarcn 78) 
“ ‘ “ (3. 1 t~~ 4)

( + .  6 t .4 )  Max .  

~~~--.~ .- .- • • • • ,-. -- • • - -- • S~~~~~~~ -• 
_____ •.•. •._ .S__ _._ _• ____.___.•___ _ • _ _
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5.

Impor tant  va r i a t ions  have ..~een not iced  anlon b the .a4a~ ch ob ser-

vat ions  ; these seei~x to • c  uue to t r ar s p o r t  of air  f rom the polar

s t r a t o s phe re , t o w a r d s  lower  la ti tudes  and lower alt i tudes (this

is coniirrried by similar variations observed on tne ozone profiles

r ecolc i ec. oy the Swiss  ~.i e t eoro lo f ical Olfice).

For HCI

Jungfraujoch (!pril 51) average above statiofl (1. 4 ~~. 4) x I ~~ °ppv

(~ iarch 77) “ “ “ (2. 3 t 3 )

(July 77) “ “ “ (2.2 ~ .3)

(October 77) “ “ “ (2.3 t .3 )

(vlarch 78) “ “ ~ 1 (2. 6 t 4)

hitt Peaic (Winter 69) “ “ “ (1 . 5 t 4)

(v4a y 77) 1~ “ (1 . 1 - . 3) ? ?

The Kitt Peak 1977 result is surprising ly low and deserves further

invest igations and m e a s u r e m e n t s ; th is  is already planed for 1 978 .

Fi gu r e s  5 and 6 represent , graphically, the results of the previous

t ables.

Figure 7 sho~ts a typ ical spec t rum , be tween  3059 and 3064 cm
1
,

ta~cen at the Jungir au joch .  The a r r ow s  indicate  the positions of

aosorptiori lines beJ.on~ ing to the V . banu of methy l chloride , as

calculated by J. S. ivlargolis and L. P . Toth f rom the J. P. L . ,

Pasaaena , uali f .  ; many of these coincide with weak aosorption

features present on tne ooserved spectra ; till now , the  best value

deduced for  the column dens i ty  of CH 3
C1 above 3580 m alti tucie is

( . 0 - . 4 ) xl 0  ppv.

_  _
_ _  _ _  

A.
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(I.

b. — ‘1 he o: st ’ r v at i o n s  , , . t u e  d u i ’ i t i ~ I ~? 7 7 , iii t h e  \ b 0 0 — . \  ~ 006

a nt i  \ 7 - . 8 9 — \  80 1)0 /- a t e  i t c u d e~ t o  t h e  ‘‘Photometur ~ ~t 1as

of t he  So l a r  S~ )C ’ ct r 1  . ,  \ 1000 t o  •\ 10 , 000’ ’ , pu ) I i s h e ’c t  by

L. l ) e l o o u i l l e • , . R o l a : i , t  .u ic ;  L . N t v e n  ; t h ey  w i l l  be d i s t r i —

but c d  to  t h e  s ub s~ L o e r s  to t h a t  . t l p ~, I i i  a I p e a r  f u t u r e .

— ‘i he F ou r i e r  t r a r i s f o r n  i t i t e r t t r o i i t t c  r h a s  b e en  u~, c  iii 19 7 7 ,

t or  o b t a in i n ~ so la r  s pe c t ra  bet~ cen 1 . I and 2 . 5 i ic r o u s  , at

t he  c t u t u  r (cos  t.) I )  ann  at  t h e  l i m b  (~~is U 0. 3) ot  t h e

so l a r  t~is k .  In p a r t i cu l a  r • t h e’ f i r s t  o~- e r t o i u -  b a n us  of l., t~, h av e

b e e n  obse  rve~l and t h ey  have  a l lowe d  to deduce i r i d i e  at  ions

on the  v e l o c i t y  t i c  Id in t he  uppe r la~ e i-s of t he  solar photo~.p hc r t

h e t e  r e l i c-c V a v e len g t hs  f o r  t h e  I to 2 . 5 ii t i c  r on s  l’egioli  h a ve

a l s o  been  d e d uc e d  w i t h  
~ 

r ea t  a c cu r ac ~ (0. 001 cm ) as  w e l l

as sp ec t r o s  opi e p a r at t et( ’ r s f o r  a b sor p t i o n  l i ne s  ~e 1on~ L u g  to

t he’ 2 V bano ot CII  and the  to  llo~ ing  bands  of ~

~ 

- ‘ 2 ‘ 2 1 
and  f V

3
•

Most  of th e ’  s p e c t r a  out a ir i e d  v i t h  t h i s  i n t e r t e ’ r O n i c t t  r h a v c

been  ~~o r kc d  out  oy i,r . i~~ . ~\ 1a l b r o u c k  and pr e~~t ’I 1 t e e i  in  h i s

Ph. U. — t h e s i s , t ’n t i t l ee  : ‘ Sp u c t i o s c op i c  a t r è s  h a u t e  r e so l u t i o n

par t i a n s f o r n. a t i~ ’t du  . ‘o t i r i e l  — A j~p 1 i cat i on  a l’ c t ~iae ’ du

s p ec t r e  s o la ir e ’’ 1 1

R e s u l t s o t t  t u l l I i ~~it U!! . i i c s u t n i t~~ i r t i t ’ t i  i l l  h i s  a r t i c le  r e p r o —

t i u c e d  lii . pp c t i dix  11

II )  pp ( ’I I d iX  I
’ . , \V C’ 1 ( j )  1’0 ( I L R  c a pi’ r p i ’ l I it  ot an a r t i c l e

re lat en to  a n othe  i• a i ii~ I ou r  m l  r .i r t ’d ohs  e r va t  tonal  p ro~ i’a III , i . C’ •

the  ohs e’ r v at ion ami  i de nt  i t it  at ion of w e a k  pho tos  phc’ r i  e lines iii the

n e a r  .111(1 middle  i n f r a r e d  • l t ~o r e  spec i i  ic  i n vc s t i t,a tt ol l s  r e l a t e d

to tha t  a i m h ave  be en u ncl e r t a ken  b y t r . 1’ . l i i émont  and  p r e s en t en

in his Ph. 1) . — t h e s i s
I
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1( c i i i a r k  : ‘I h e  1 b U I~ i t t  i~ , i i ~ o b s e r v a t i L l S  i lu l i t i o t i t t I h e - r e  h a v e
t ) t ’ t ’ t i  I~ i .t( It ’ )\  1 1 1 p t l . L. 1 t ’lh ~i t i i [ I~ a t ie ! fl . C. • R o l a n d
in co l l a b o r a t i o n  w i t h  in - . .1 . h r a~t l t  a t id  d r . U.
‘1 t ’s t e - r i i i , t i i  t i ’o i i  t h e  h i t t  P1’a~ N~t t i o t i i u 1  t n s e r v a t o r y ,
.1 U c s o I i , • -‘ r i / o t t . t , U.S. :’ .

Ill . — .‘ C hN O V  t- L)( II’ N I S

The  e 1fo r t s  r e p o r t e .~ h e r e  h a ve  l i e c t  1 o s s ib l e , t h a n k s to

f i n a nc i a l  su p p o r t s  I t o m

— t h e  be l~,ian go ye r i i n i e  ut , t Ii r on  ~ h t he U n i v e r s it y  of Li ~‘g e ’

— the  Fond s National de la R cc i t1 ’ r e  he ’ Sc l en t i l  ~~~ e

— t he  ~l a n m t t a c t u r i t i g  Chem i s t s  P s s o c i a t m o t i

. 1
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I V .  - .~~.F FE~ .-E N CE S

1 — ~ic C la t ch e y  , i- .. I . , h en e d i t , V~ . S. , Lioug h , S. / . • Iiurch ,

L,. E .  , Callee , ~~~~. F . , Fox , U . , i~ othmari , L. S. , Caring, J. S.
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