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2) To make an α  - particle we need process [3] once, process [2] twice and process 
[1] twice.  So the energy released MeV)98.1251.5241.02( +×+×= .   
In addition two +e annihilate with two −e , giving MeV)511.04(4 2 ×== cmE e  

      Total energy released )04.282.24( +=         MeV86.26=  

3) γγπ +→0 .  Decay at rest so 0=πp  

Momentum conservation:    →    021 =+ pp   equal and opposite 
Energy conservation:           →    2

21 cmEE π=+  
But pcEE == 21   (photons are massless) 
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4) 000 ππ +→K     Decay at rest so 0=Kp  
Momentum conservation:    →    021 =+ pp   equal and opposite 

Energy conservation:           →    2
21 cmEE K=+  

But 4222
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(b) and 224222 )135()249( −=−= cmEp πππ  

and →−= 1822562000p         MeV/c209=  
 


