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¢ Cross section for electron scattering off a static potential:
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$ Limit - g
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Sudahav double logarithm

5. Comparison with bremsstrahlung (6.3) for - g. 2-sa :
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doE→F (daff )oft # log tht ) log tf) t 044]dr

→ Both divergent but their sum is finite and independent ofM !



6. Suggeskdsolutic Photon detectors cannot detect photons below a lower threshold Emin:

→ HE)m
.... .

- do% t dok-ipdtnrlu.se#
2. For general g :

ffor-lwe.mu (E)of- E firm ) - log #-) + ¥26.pt/ogfEnE)t04If---
Elastic scattering Bremsstrahlung

with ftp.pi ) defined in (G. a ) z
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Show ( using a Feynman parameter )

ftp.pi ) ¥ 2 . fir (82 ) for all Pip ' ( 6.73 )

Proof : P ES p.
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Then
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(FF )
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- 4- I find ') log ) to@If→i£¥Eand

correction by Sudahou docile logarithm

→ Independent ofµ but dependent on experimental conditions (Emin ) ( fine !)



6.3.f Summation and Interpretation of Infrared Divergences
-

1.Prost:

• Did not show cancellation of IR- divergence, for higher orders

• Cross section (6.14) becomes negative for Emin → O

2. Notation :

→

• Real photons are ou- shell , truusveoiely polar 't -d, real photons
connected with ably one end to the diagram \

• Virtual photon, cause off- shell, longitudinally polarized.
" "§⇒•}^{aµ rival photon ,connected with both ends to the diagram hard

• s:¥ii÷: :c::;m:.is#ie:i::::.:..f-.i
• Hard photons : momentum is lower - bounded :

he's Eutin (virtual ) and Ili
'

LS Emin (real)
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5. C) Outgoing leg :
p
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b) Soft - photon approximation (Ui -30)
• Doop non- singular term is UI
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G. C) Incoming leg :
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Z. I Sum over u soft photons attached either to the incoming or the outgoing leg :
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8. Virtualphotou between vertex i and j :

• Set Uj= - Ui = U
• photon propagator -18mg

62 fig

• Integrate over U

• Multiply by 12 to account for the symmetry Ui ← Uj
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9.E¥:¢ Special case coin one virtual photon :

7%"EE¥ = # ta.
a a-⇐ sina.ru UK ) x K

tutti Muara ucplx ]
112-Limit of Fd" 21
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see G. ez,



→ *=-z¥f,p(g27logIt2 CG.es)
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. § Sum of arbitrary many soft , virtual plea tout : G. 12 ) t (6.187 →
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4 Emission of a read photon Ui - U :

• multiply by [ get@ g) *
• square the amplitude
• Phase - space integration of I

'

up to the't s Emin
• sour over polarization l T -. 1,2

→ FEI, Eel 'I - i' I
'

=x

Recall 6. n ) and (6.2 )

~ # 2hpm) log ) ¥ fir log(Entz) 6. and
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C) Cross section for emission of arse - tray Uuwler of soft photo us :

*

I LICE-se' 't un) = DE #F ') x ⇐out, 'd" = FEET'D exp
Uso

-2

x ftp.limuardUCP/l2 (6.22)



13 → Measured cross section for process

e-cpy-se-CFYtctuyuuuwrotpleotouiwithlulceu.ru
to all orders of x is
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-

SudaLou form factor



Note 6.2
-

• As the result is independent ofµ ,
it demonstrate , flee cancellation of 112 divergences

in all orders of X

• We can recover ovo poevioui result (G. res) by expanding the exponential


