Feynman Hesabi

d Fermi’nin altin kural:

Bozunma ve sacilma icin gerekli olan; Genlik (M) ve Faz uzayi
Gegis orani ~ |[M|? x [Faz uzayi]

Genlik(M): proses hakkinda dinamik bilgi icerir, Feynman
diyagramlari kulllanilarak hesaplanir (matris elemanti)

Faz uzayi: Kinematik bir faktordar (son durumlarin yogunlugu)
Faz uzayi, prosesin gerceklesme olasiligi hakkinda bilgi verir.

Bozunum i¢in altin kural:

1>2+3+4+...+n Iicin
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dF=|I\/I|2 S dsl_jz dsI_jS d3ﬁn
2m, |\ (27)°2E, |\ (27)%2E, | | (27)°2E,

x(27)* 8" (P, — P, — P3e--— Pp)
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S: istatiksel carpan S= ?
J - son durumdaki 6zdes pérgamk sayIsl

Pi = (Ei, l_ji)i Parcaciklara ait dortlu momentum

»  |ki-cisim bozunumu igin toplam bozunum orani
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Ornek: 7 — y+y bozunumu igin bozunum orant:

54(p1—p2—p3)=(m—Ez—Es)53(6—F52—f>3)
M d°p, _
dl" = o(m-—2
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- Ornek: Bozunum sonucu ortya ¢ikan parcaciklarin kitleli oldugu bir
diger proses; o —> 7+ igin bozunum orani:

P; =—P,
Altin kural uygulanirsa

_SIMP &,
327"y 7 +m? |/} + mg

xS(M, —+/ Py + M, —/ Py +m;)

Kuresel koordinatlara gecilip integrasyon yapllirsa

dl’

||_j2|:p
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re S _“Mlz o(m, —+ p*+m, — p2+m§)p2dp
8am, \/p2+m§\/p2+m§

Degisken degistirilirse

E:(w/p2+m22+w/p2+m§)

Ep

dE =
- \/p2+m§\/p2+m§

dp

Boylece,

T =

S o(m, —E)dE
J‘|M|2p (1 )
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Saciima icin altin kural:

1+2—>3+4+...+n Ii¢in

S
4\/( P pz)2 o (m1m2)2

y d’p, d°p, d°p,
(27)°2E, \ (27)°2E, ] | (27)°2E,
x(27) 8% (py+ Py — P3 = Pyee-— Py)
1

S: istatiksel carpan S= ?

do =M
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- Ornek: Kiitle merkezi cercevesinde iki-cisim saciimasi

1+2 —>3+4
\/( Py p2)2 _(m1m2)2 =(E+E)|p =

2 3= 3=
o = ZS|M| - d p3d p454(
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| I33 |: P
d°p, = p°dpdQ

dQ 647°(E,+E,)|p,|

5(E1+E2—\/p2+m§ —\/p2+mj)
X
\/p2+m§\/p2+mj

p“dp
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