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Standard Perturbative Approach:

Order Loops/Real-Photons
O(aY) 0/0

O(al) 1/0 4| 0/1
O(a?)  2/0+|1/1 |+

= At O(a') Only Tree-level Single-Photon Observables

— Radiative Corrections to Single-Photon Observables

appear at O(a?) and h.o.

RacoonWW (A. Denner et al.):

e Main Event Generation Mode:

— Single-Photon Observables at Tree Level

e Special (dedicated) 1y Mode:
— Single-Photon Observables with O(a°) LL ISR

Corrections (through QED Structure Functions)
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Exclusive Yennie-Frautschi-Suura Exponentiation:
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where

S({p},{q}, k) — Soft-Photon Radiation Factor

Y ({p},{q}; €) — YFS Infrared (IR) FormFactor

30™)(...) — O(a™) Non-IR YFS Residuals for n Real Photons

e Each Event with Infinite Number of Radiative Photons

(most integrated over)
e Correct IR limit

e Perturbative Non-IR Corrections included Multiplicatively:
For Any Number of Photons (Exact in Soft-Photon Limit)

— Single-Photon Observables in YFSWW:

+ O(a?) LL ISR Corrections

+ Approximate O(a't) Non-Leading (NL) EW Corrections

W. Placzek CERN, 31 Jan. 2002
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Distributions
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A. Denner et al., hep-ph0104057

-+ 2000 LEP2MC Workshop — Differences 10-20%

W. Placzek

—s Differences < 5%

RacoonWW

CERN, 31 Jan. 2002



Non-leading EW Corrections to 1y Observables in YFSWW

YFSWW: Effect of O(a') NL EW Corr.
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YFSWW: Effect of O(a') NL EW Corr.

ete” — WTW™ — udp~ v,

CALO25

o (2) With EW-NL

1 015t
0.0 0.5 1.0 1.0 —0.5

cos B, @ /s = 200 GeV
= NL EW Corrections: ~ —2.5% shift

W. Placzek CERN, 31 Jan. 2002



Non-leading EW Corrections to 1y Observables in YFSWW 8

YFSWW: Effect of O(a') NL EW Corr.
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Differences in Single-Photon Distributions:

YFSWW Main Mode

RacoonWW: Main Mode 10-20%
RacoonWW: 1 Mode with ISR < 5%

At Ecn = 200 GeVv O(al) NL EW Corrections for

Single-Photon Distributions in YFSWW — Shift of

~ —2.5%

= For 17 Distributions with ISR Corrections Only:
YFSWW and RacoonWW Agree to | ~ 2%

At Ecnv = 500 GeV O(at) NL EW Corrections in
YFSWW induce a Shift for Single-Photon Distributions
of ~ 5-10%

Hopefully, Direct Comparisons of Recent Versions of

the Two Programs Will be Done Soon!

The above NL Correction is Not the Full O(al) to
Single-Photon Observables, but its Part — Probably Substantial

W. Placzek CERN, 31 Jan. 2002



