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INELASTIC ELECTRON SCATTERING BY H 2S* 
B.Marinković, D.Filipović, V.Pejcev and L.Vušković 

I n s t i t u t e of Physics, Beograd 
P.O.Box 57, 11001 Beograd, Yugoslavia 

U t i l i s i n g the crossed electron-beam molecular-beam sca-
t t e r i n g technique e l e c t r o n energy-loss s p e c t r a covering the ene-
rgy region from 5 eV to 11 eV were obtained. Incident e l e c t r o n s 
of 20 eV energy were used. The energy r e s o l u t i o n of the system 
was about 50 meV. T y p i c a l s p e c t r a are shown i n F i g s . 1 and 2, 
fo r 5° and 31.5° s c a t t e r i n g angles, r e s p e c t i v e l y . 

We compare our data with photon absorption spectra 1 , 2 , 3 , 4 

where s e v e r a l Rydberg s e r i e s were assembled. T h e o r e t i c a l p r e d i c t i 
ons^ f o r t r a n s i t i o n s to s i n g l e t and t r i p l e t e x c i t e d e l e c t r o n i c 
states of the hydrogen sulphide molecule have been used as a gu-
ide f o r the i n t e r p r e t a t i o n of our r e s u l t s . On Table 1 the s t a t e s 
from the f i g u r e s are l i s t e d and t h e i r assignment proposed. 



ENERGY LOSS [eV] 
F i g . 2 

The f i r s t wide s t r u c t u r e around 6.2 eV contains at l e a s t 
f i v e unresolved d i f f e r e n t t r a n s i t i o n s . Most of e x c i t e d s t a t e ene-
r g i e s of the present work have been a s s o c i a t e d to photon a b s o r p t i -
on data, mainly of Ref.3. Peaks number 7,9,12 and 14 were a s s i g -
ned by t h e o r e t i c a l arguments i n Ref. 5 and compared with photon 
absorption s p e c t r a of Refs. 1 and 2(marked by + on Table 1).Peaks 
number 3,4,6,7,11 and 14 were a t t r i b u t e d to t r i p l e t s t a t e s using 
the energy d i f f e r e n c e s between corresponding s i n g l e t s t a t e s of the 
same e l e c t r o n i c s t r u c t u r e , as c a l c u l a t e d i n Ref. 5. In t h i s pro-
cedure i t i s assumed that, although the c a l c u l a t e d e x c i t a t i o n ene-
r g i e s of s t a t e s are s y s t e m a t i c a l l y lower than the experimental ones 
the c a l c u l a t e d s i n g l e t to t r i p l e t s p l i t t i n g s are more appropriate. 

S t r u c t u r e s l a b e l e d 2,15 and 23 have not been discovered i n 
previous experiments, n e i t h e r they been proposed by t h e o r e t i c a l 
c a l c u l a t i o n . Thus, f o r the time being, no assignment could be as-
s o c i a t e d with these s t a t e s . 



Table 1 
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