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Substantial fragmentation of the molecule occurs in the resonance capture of electrons by alkyi- 
benzene r~oleeules [I, 2]. The process of ring decomposition was not detected for the condensed hydro- 
carbons like naphthalene (1), fluorene (II), anthracene (Ill), phenanthrene (IV), and biphenyl (V). A single 
fragmentary negative ion is formed by the cleavage of one hydrogen atom from the molecular ion. In energy, 
the maxir~a on the curves of the effective yield of the (M-H)- ions of these compounds coincide with the 
maximum for the corresponding benzene (VI) ion, but the processes of electron capture, with a cleavage 
of the hydrogen atom in (1), (If), and (V), occur in a broader range of electron energies. As can be seen 
from Fig. I, the width of the curves for the effective yield of the (M-H)- ions at half-height is, respec- 
tively, equal to 1.7, 1.9, and 2 eV for (II), (V), and (1); the analogous curve for (VI) has a half-height width 

of 0.9 eV. 

The reaction of electrons with (If) gives still another process for the formation of the (M-H)- ions, 
with a maximum yield at 1.6 eV. Apparently, this low-energy process corresponds to the cleavage of a 

hydrogen atom from the CH 2 group and the formation of the ~ ion, which finds an analogy with 

the proee.~s for the formation of the cyclopentadienyl anion from cyclopentadiene [3]. 

For (Ill) an inflection is observed on the curve of the effective yield of the (M-H)- ions, which can 
be interpreted as being a superposition of the decomposition peaks of two states of the molecular negative 
ion that d~ffer in symmetry. For (IV) the inflection is expressed weakly, and here the lower symmetry of 
the phenaJ~threne molecule (C2v vs D2h ) can lead to a blending of the states of the M- ion that differ in 
anthracene. The undissociative capture by the molecules of electrons, the energy of which is close to 
zero, with the formation of molecular negative ions that are long-lived with respect to autoionization, is 
observed only for (III), which correlates with the relatively high electron affinity of (III) when compared 
with the other discussed compounds [4]. Taking the average life span of the SF~" ions with respect to auto- 
ionization as equal to 68 ~sec [5], the average life span of the molecular ions with respect to autoionization 
was estimated as equal to ~21 t~sec for (III). (The estimate was made by comparing the number of nega- 
tive ions trod the number of multiplier-recorded neutral particles that are formed as the result of auto- 

ionization of the ions.) 

Employing the formation cross section of the (M-H)- ions for (VI) as a standard, the effective for- 
mation er~ss section of the M- and (M-H)- ions for (Ill) was estimated as, respectively, being 1 �9 i0 -16 
and 2 �9 I0 -17 cm 2. The different behavior of the isomeric (Ill) and (IV) molecules during reaction with elec- 
trons makes it possible to easily distinguish these compounds when recording the negative ions; the large 
formation cross section of M- for (Ill) makes it possible to determine the presence of (Ill) (less than i~) 
in other compounds. 

E X P E R I M E N T A L  M E T H O D  

The study was made on an MX-13-03 m a s s  s p e c t r o m e t e r ,  which was adapted for r e c o r d i n g  negat ive 
ions.  The energy  sca l e  of the e l ec t rons  was ca l ib ra t ed  and the energy  d i s t r ibu t ion  of the e l ec t rons  was 
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Fig. 1. Effect ive yield of ( M - H ) -  
ions: 1) naphthalene; 2) f luorene;  
3) anthracene;  4) phenanthrene;  5) 
biphenyl; 6) benzene.  

checked by the shape of the curve for  the effect ive yield of SF~ ions f r o m  sulfur hexafluoride.  During ex-  
pe r imen t  the energy  dis tr ibut ion of the e lec t rons  was ~0.4 eV at half-height,  and the e lec t ron  cur ren t  was 
~1 pA. The samples  of the invest igated compounds in a g lass  ampul were  inser ted  into the region of the 
ionization source  of the ions. 

C O N C L U S I O N S  

The posit ions of the m a x i m a  of the effective yield of the ( M - H ) -  ions on the energy  scale  of the e l ec -  
t rons  for  condensed hydrocarbons  and biphenyl coincide with the m a x i m u m  yield of the ( M - H ) -  ions for 
benzene.  The exis tence  of a molecu la r  ion M-,  with a life span with r e spec t  to autoionization of 21 psec ,  
was observed  for  anthracene.  
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