
E. Widmann, Fundamental tests with trapped antiprotons                          Heraeus Winter School Hirschegg Apr. 2006

Antiproton production

Production mechanism: pair production

Threshold energy in laboratory:

Relativistic invariant: length of 4-vector Pµ
 = (E,p)

Energy and momentum conversation: Pµ Pµ = p2 - E2
 

After:    Etot = 4 mp,     ptot = 0: Pµ Pµ = –16 mp
2

Before:  Etot = E+mp, ptot
2 = E2–mp

2: E2–mp
2–(E + mp)2  

     E2 – mp
2 – (E + mp)2 = – 2mp

2 – 2mpE = – 16 mp
2

       E = 7 mp = T + mp : T = 6 mp = 5.63 GeV
 Bound protons: Fermi momentum -> threshold lowers to 4.3 GeV
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