
A THEOfilTICAL ESTIMATE OF THE PROBABILITY 
OF PAIR PRODUCTION IN "'-DECAY 

K. Pisk and A.  Ljubicic

2.5 

Institute "Rueter Boskovic",  Zagreb, YUGOSlavia 

B .A.  Logan 
Department of Physics ,. Universit.Y of Ottaua, 
Ottaua, Ontario, Canada 

AlthouGh internal '!.)air prcc.uction (IPP) in � -decay does not 
de,end explicitly on the atomic nunber Z it is evident that the 
Coulomb field will play important role in �-decay. This is because 
the velocity v of the � -pa.rticle is relatively snall, and 2 ( Z-2)/137
is not sraall for any �-etiitter, so the norm.al ap;?ro:d�ation 
2 ( Z-2) /(137 •v)  � 1 is not a1)plica"vle . In. our calculations t!1e effects 
of  the Coulonb field are tal:en into acc0i1nt appro:dnately ·oy assu:c:in: 
the ,,.•ave f1.U1c-cion of  t::ie � --pa:z:,"tiQle to be zree and normalized on the 
Coulomb value at tne classical tur�in:. point of t�e !ull-e�e:csy 
«:-particle . Tha �·rave fu.:."1.ctions of t�e electron and po sit:-on. a:ce as­
sumed to be plane waves nort1alized on t�e Coulomb values at t�e 
origin. 
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T�e only experimental value av­
aila�le for counarision is that obtai�ed 
with 24·1.Ao . 1 ) T;e ex:>erinental ve.lue is 
( 3,1±0,6) · 10-9 pairs . per �-disintegra­
tion, and our theoretical prediction in 
this case is 2,3 . 10-9 pairs per oC-disin­
tegration. 

Numerical predictions for dif­
ferent Z and energy values are civen in 
Table I .  
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