
'Askhsh 11 De�xte ìti gia th di�spash A→ 1 + 2, kai gia tosÔsthma hrem�a
 tou swmatid�ou A, pa�rnoume
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'Askhsh 14 De�xte ìti gia thn skèdash e−µ− → e−µ−, hfusik  perioq  twn metablht¸n e�nai t = 0 kai su = (M 2 −m2)ìpou M kai m e�nai oi m�ze
 tou mion�ou kai tou hlektron�ou.Sqedi�ste to di�gramma Mandelstam. (P)LÔshSto K.M. èqoume
s = (pA + pB)

2 = m2 +M 2 + 2(EAEB + p2) ≥ (m+M)2

t = (pA − pC)2 = 2m2 − 2pCpA = 2m2 − 2(E2
A − p2 cos θ) =

= 2p2(cos θ − 1), �ra − 4p2 ≤ t ≤ 0Prèpei na ekfr�soume to p w
 sun�rthsh tou s  /kai u gia nabroÔme thn kampÔlh ìpou to t e�nai el�qisto. Apì thn èkfrash
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gia to s èqoume
−2EAEB = 2p2 − s+M 2 +m2

4(m2 + p2)(M 2 + p2) = (2p2 − s+M 2 +m2)2

4m2M 2 = (M 2 +m2 − s)2 − 4p2s

4p2 =
(M 2 +m2 − s)2 − 4m2M 2

sEpomènw
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pou e�nai mia parabol . Na broÔme ti
 asÔptwte
 euje�e
gia s→ 0+ tìte tmin → −∞Gia s→∞ tìte tmin → −∞ me asÔptwth pou thn br�skoume363



gr�fonta
 to tmin
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opìte h asÔmptwth e�nai h t = −s+ 2(M 2 +m2)   �llw


0 = −t− s+ 2(M 2 +m2)   u = 0. Ta shme�a A kai BantistoiqoÔn ston mhdenismì th
 tmin
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= 0Ep�sh
 mporoÔme na broÔme to mègisto th
 kampÔlh
 tmin.Mhden�zonta
 thn par�gwgo w
 pro
 s br�skoume ìti to mègistoantistoiqe� sthn tim  s = (M 2−m2) pou den an kei sthn fusik 364



perioq  tou s (sthn arq  th
 �skhsh
 e�qame brei

s ≥ (m+M)2). Gi' aut n thn teleuta�a tim  tou s, to t = 0.E�nai to shme�o B.
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Apì thn ex�swsh tou tmin, eÔkola pa�rnoume ìti

st = 4M 2m2 − (M 2 +m2 − s)2 →
s(2M 2 + 2m2 − s− u) = 4M 2m2 −M 4 −m4 − s2

− 2M 2m2 + 2M 2s+ 2m2s→
− su = 2M 2m2 −M 4 −m4 = −(M 2 −m2)2
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