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It is shown that the intensities of certain diffraction lines characterizing bismuth and bis- 
muth-lead alloy single crystals and polycrystalline aggregates change after these mate- 
rials have been irradiated with electrons or protons. 

The question as to the effect of irradiation on the structure of semimetals cannot be regarded as 
particularly well studied. It is accordingly interesting to study the effect of irradiation on the intensity of 
the diffraction lines of bismuth and bismuth-lead alloys. 

We examined polycrystalline samples prepared from bismuth of the Bi000 type and a B[-1 at. % Pb 
alloy, and also single-crystal samples of two crystallographic orientations (types A and B). In samples of 
type A the trigonal axis was oriented perpendicularly to the beam and in samples of type B parallel to the 
beam. The single crystals were made from Bi000 bismuth and bismuth alloys containing 0.2, 0=6, and 1 
at. % Pb. The samples were irradiated with 6.8 MeV electrons and protons. The integrated doses were 
7.4 ~ 1016 and 6.6- 1014 cm -2 for electrons and protons respectively. The sample thickness was chosen so 
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Fig. i. Relative change in the intensity of certain diffraction lines in the x-ray diffraction pattern of bis- 
muth and Bi-Pb alloys after: a) electron irradiation, polycrystalline aggregates: i) Bi000; 2) Bi-1 at. % 
l~ single crystals typePb;3) Bi000; 4) Bi + 0.2% (at) Pb; 5) Bi + 0.6% (at) Pb; b) proton irradiation, poly- 

�9 crystalline aggregates: i) Bi000; 2) Bi-i at.% Pb; single crystals type B: 3)Bi000; 4) Bi + 0.2% (at) Pb; 
5) Bi + 0.06% (at) Pb; 6) Bi + 1% (at) Pb; type A: 7) Bi + 0.2% (at) Pb; 8) Bi + 0.06% (at) Pb; 9) Bi + 1% (at) 
Pb. 
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as to ensure  uniform i r rad ia t ion  of the whole volume of the c rys t a l .  The samples were  i r r ad ia ted  at t e m -  
pe ra tu re s  no higher  than 100~ The measu remen t s  were  c a r r i e d  out in an URS-50IM di f f rac tometer .  

In Fig.  l a  we i l lus t ra te  the re la t ive  change in the intensit ies of cer ta in  diffraction lines of the test  
samples  a f te r  subjection to e lec t ron  i r rad ia t ion .  

It should be noted that af ter  i r rad ia t ion  there  is a cer ta in  fall  in the line intensit ies of the po lyc rys t a l -  
line aggregates ;  this may  be associa ted  with the format ion of defect complexes and the pinning of these at 
gra in  boundaries  [1]. The  effect  is s t ronger  for  proton i r radia t ion  owing to the g rea t e r  defect density (Fig. 
lb) .  The  considerable  inc rease  in background fu r the rmore  supports  this fact [2]. The unit in Fig.  1 is 
taken as the line intensi ty  of the samples  before  i r radia t ion 10. In the case  of the single c rys ta l s  the change 
in intensi ty diminishes as the impur i ty  content i n c r ea se s .  The pr incipal  change in the intensity occurs  for  
the lines of the family  of planes which have predominant ly  covalent bonds. Similar  effects  were  observed 
when studyingthe effect of plast ic  deformat ion on the s t ruc ture  of bismuth al loys.  

Fu r the r  investigations a re  r equ i red  in o rde r  to explain these phenomena.  
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