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ON THERMAL EXCITATION OF THE DIATOM - CaF 

Janardan Singh and Hari Mohan 

Department o f  Physics 
Universi ty  of Allahabad 

Allahabad (India)  

Abstract: Electronic  spectrum of the  diatomic 
molecule CaF was invest igated in thermal emission 
using a high temperature gacuum g a p h i t e  furnace. 
The u l t r a v i o l e t  system C 
only fragmentary data were avai lable  so tar, was 
recorded i n  much extended form with bands showing 
c l ea r  m u l t i p l e t  sub-heads. In other  systems too, 
numerous new sequences and addi t iona l  bands have 
been reported. 

- X 5z for  which 

Mitscherlich (1864), Fabry (1905) and Datta (1921) were 

probably the ear l ies t  workers t o  observe bands due t o  the 

molecule calcium monofluoride. These authors reported C a F  

bands using d i f f e ren t  sources but t h e i r  observations were 

mostly qua l i ta t ive .  More systematic inves t iga t ions  were, 

l a te r  on, taken up by Walter and Barratt (1928), Johnson (1929) 

and Harvey (1931), who besides f a i r l y  extending the  earlier 

data ,  also made sa t i s f ac to ry  v ib ra t iona l  ana lys i s  of the 

bands observed. Fowler (1941) fu r the r  explored these spectra  

i n  absorption and reported as many as six d i f f e r e n t  band 

s y s t e m s  r i g h t  upto 2550 A i n  the u l t r a v i o l e t  region, 0 

However, while  spectra  observed i n  emission were 

general ly  overlapped by numerous unwanted atomic l i n e s  and 

spurious bands, which invariably presented d i f f i c u l t i e s  i n  
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prec i se ly  ident i fy ing  and measuring the d i f f e ren t  m u l t i p l e t  

band-heads, absorpt ion spectrograms were de f i c i en t  otherwise 

Many of the bands which were d i s t i n c t l y  v i s i b l e  i n  emission, 

were a l toge ther  absent i n  absorption records. 

Thermal e x c i t a t i o n  as employed i n  the present 

i nves t iga t ion  was found t o  provide exce l lan t  spec t ra  o t  t h i s  

molecule. The spec t ra  obtained were almost free from t h e  

crowding of undesired atomic l i n e s  and spurious bands. We 

got  much extended v ib ra t iona l  s t ruc tu re  and wi th  better 

con t r a s t  t o  revea l  mul t ip le t  s t ruc tu re  of the bands c lear ly ,  

A small quantity (about 1 gm) of pure so l id  caF2 

(Rieden de Haen, Germany) was vaporized t o  a temperature 

around 2400 OC i n  an atmosphere of pure argon using a King's 

furnace,  Well-defined red-degraded bands, extending r i g h t  

from v i s i b l e  t o  the near -u l t rav io le t ,  were photographed on 

I l f o r d  R-40 and HP-3 panchromatic plates, H i l g e r  (E-492) 

large quartz spectrograph were employed t o  record a l l  the 

s p e c t r a  i n  a t i m e  range of about f i v e  t o  t e n  minutes. 

Numerous addi t iona l  bands and band sequences vere 

i d e n t i f i e d  p rac t i ca l ly  i n  all the  sys tems observed, A 

consolidated account of these f ind ings  is presented in 

Table I. 

System-B was recorded with as many as twenty new 

m e m b e r s  i n  d i f f e ren t  sequences along with an e n t i r e l y  n e w  

sequence A v  = + 2. The m u l t i p l e t  sub-heads of bands i n  

system-C observed i n  the region (XI4085 - 3208) were found 

almost c l ea r ly  dis t inguishable  i n  most of the ciises. Eleven 
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S I N G H  AI'TD M O W N  

heads due t o  R1, twelve heads due t o  R2 and four R21 heads 

have been reported i n  t h i s  system. This system was f i r s t  

i d e n t i f i e d  by Fovrler who pointed out t h a t  it could not be 

photographed by ear l ier  workers as i t  was i n t r i n s i c a l l y  weak. 

Fowler i n  h i s  repor t  did not mention the presence of any 

s t rong  sequence beyond 

sequences upto A v  = -7 i n  addi t ion  t o  Av = + 2 sequence. 

A v = -2 while we could observe 

I n  s y s t e m  D ,  only A v  = 0 ,  1,two sequences could be 

i d e n t i f i e d  by Fowler. With the observation of Av = - ve 
sequences, 8 b e t t e r  v ib ra t iona l  ana lys i s  has been possible 

for t h i s  system. 

i n  much extended ranges. 

T h e  o ther  sys tems too,  have been recorded 
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