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The equil ibr ium elec t ron spec t rum p(Tr){E) of the shower formed by a p r im a ry  e lec t ron  having an 
energy E 0 is descr ibed by the equation [1] 

LP (~) (E) --~ { (E) P(=) (E)} = ~ (E -- Eo). (1) 

Here  L is the integral  opera tor  associa ted with b remss t rah lung  p roces se s ,  the Compton effect,  the photo-  
e lec t r ic  effect ,  and pai r  formation; and fl(E) is the ionization energy loss per  radiat ion length. 

T a m m  and Belen'kii  [2] found the solution p~Tr)(E) of Eq. (1) for  the case of constant loss fl(E) = fi0, 
but at secondary-par t i c l e  energies  below the cr i t ica l  energy it is not co r r ec t  to assume a constant ioniza-  
tion loss .  The cor rec t ion  due to the energy dependence of fi can be found by a per turbat ion method. 

It was shown in [3] that 
r 

(E) = P~o ~) (E) + ~t dE' g (E, E 0 {5t3 (E') P(o ~) (E')}, (2) p(~) 

o 

where g(E, E T) is the Green ' s  function of Eq. (1) and where  we have Ap(E) = p(E)_fl0" 

The der ivat ive  (0/8E)~&fl(E)P(7r) (E)} is nonvanishing only at small E, for which the Green ' s  function 
can be found by neglecting cascade ~ransit ions,  f rom the equation 

0 
-o-E {~ (E) g (E, z')} = ~ (E -E ' ) ,  

whose solution is 
1 

g (E, E') = ~ e (E' - ~), (3) 

where  e ( E ' - E )  is the unit step function. 

Substituting Eq. (3) into Eq. (2), we find 
o 

P(~)(E) = '" D(~)lP~ (E) - o  ,~,. (4) 
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As E ~ 0, we have fl(E) ~ In E, so account of the energy dependence of the 
ionization loss el iminates the logari thmic divergence of the equil ibrium spec t rum.  

Figure  1 shows the effect of this co r rec t ion  on the equil ibr ium spec t ra  in 
lead and a i r .  
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