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SPECTROSCOPY LETTERS, 1(4), 149-151 (1968) 

Excited Atoras i n  the  Flash Photolysis of some 

Germanium Compounds 

A. B. Callear and R. J. Oldman 

Physical Chelnistry Laboratory 

Lensfield Rd., Cambridge, England 

We have r ecen t ly  reported measurements of t he  r a t e s  of t h e  c o l l i s i o n a l  

re laxa t ion  of various atoms amongst t h e  sp in-orb i t  conponents of t h e i r  ground 

e l ec t ron ic  s t a t e s ;  an approximate co r re l a t ion  e x i s t s  w i t h  o ther  types of 

molecular energy t r a n ~ f e r . " ~  We present here an o u t l i n e  of some q u a l i t a t i v e  

observations of t h e  production and r e l axa t ion  of G e ( 4 l D ~ )  and G e ( 4 9 , )  i n  

t h e  f lash photo lys i s  of a number of germanium compounds. 

was se lec ted  f o r  study because the ground s t a t e  comprises a ' n o r m l '  

Land; mul t ip le t  and should exh ib i t  ' inver ted '  r e l axa t ion  a s  compared f o r  

exmple  t o  Fe(a5D, ) which equ i l ib ra t e s  i n i t i a l l y  i n  t h e  high energy subs ta tes .  

The low ly ing  s t a t e s  of germnium a re  l i s t e d  i n  t a b l e  L4 

photolysis apparatus was of standard 

w i t h  a Hilger mediun quartz spectrograph. 

Atomic germanium 

The f lash  

and spec t r a  were recorded 

Table 1 

Sta t e  43P0 43P1 b3P2 b1D2 4lSo 

Energy (cm-l) 0 557 1410 7125 16367 

~~ ~ ~ ~ 

Excited atomic germanium was detected i n  absorption i n  t h e  f lash 

photolysis of Ge(CzHs), GeCb and GeBr4. 

are shown i n  f ig .  1. A comparison of t h e  i n t e n s i t i e s  a t  t h e  three time 

Some of t he  observed t r a n s i t i o n s  
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FIG. 1 

delays  showed t h a t  t h e  i n i t i a l  p o p u l a t i o n  i n  t he  ground s u b s t a t e s  i s  non- 

Boltzmann because t h e  r a t i o s  Ge(4%1,2)/Ge(4%o) d e c r e a s e  w i t h  time. The 

l a r g e  excess  o f  argon prevented  the occurrence  of any s i g n i f i c a n t  change 

i n  t he  temperature  o f  the  environnent .  Atoms were a l s o  d e t e c t e d  i n  t h e  

(b1D2) s ta te  from t h e  t r a n s i t i o n s  a t  2198 

produced by the secondary p h o t o l y s i s  of germanium nonohal ide i n t e r n e d i a t e s .  

These pre l i .p inary  experiments  i l l u s t r a t e  t h e  p o s s i b i l i t y  of measuring t h e  

a b s o l u t e  rates o f  t h e  energy t r a n s f e r  p r o c e s s e s  and t h e  chemical  r e a c t i o n  

r a t e s  of the  f r e e  atoms. 

and 2418 1. Exci ted  atoms are 

A number of new a o l e c u l a r  band s y s t e m  were d e t e c t e d  i n a d v e r t e n t l y  

i n  t h i s  r e s e a r c h  and the  wavelengths of the  bands have been r e c o r d e d e 5  

Since no r o t a t i o n a l  a n a l y s i s  could be a t tempted  the  r e s u l t s  are mentioned 

here i n  b r i e f  o u t l i n e .  I n  the f lash  p h o t o l y s i s  of Ge(C2H5)* a c u r i o u s l y  

sharp and i n t e n s e  f e a t u r e  was d e t e c t e d  i n  a b s x p t i o n  a t  2465 1, t o g t t h e r  

wi th  a weak band a t  2483 1. I n  f l a s h e d  GeC14 t h e  GeCl system a t  - 2800 

of Jevons, e t  al.' was recorded i n  a b s x - p t i o n  and t h e  p o s i t i m s  of a 

number of  new bands were e n t i r e l y  c o n s i s t e n t  w i t h  t h e i r  v i b r a t i o n a l  a n a l y s i s .  

Severa l  new s y s t e m  probably a l l  due t o  GeC1, were observed a t  s h o r t e r  wave- 

l e n g t h s  down t o  2150 1. I n  flashed GeBr4 t h e  GeBr s y s t e n  o f  J m o n s ,  e t  al. '  

(- 3000 1) was recorded and t h e i r  v i b r a t i o n a l  assignmenL was wnf'irmed 
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EXCITED ATOMS I N  FLASH PHOTOLYSIS 

and extended. S e v e r a l  new s y s t e m  a p p a r e n t l y  of GeBr and p 3 s s i b l y  GeBra 

were observed i n  the 2100-2500 A reg ion .  The new gernaniun  h a l i d e  s p e c t r a  

were discovered s i n u l t a n e o u s l y  and independent ly  by Oldershaw and Robinson.' 

Gaseous GeO could  be  produced i n  a l l  t h e s e  systems by a d d i t i o n  of oxygen. 

No d e t a i l e d  s tudy  of any of these s p e c t r a  w i l l  be  a t t e a p t e d .  
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