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e Electric Charge Screening Effects in 1W Production
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Motivation

e SM O(a) EW LOOP CORR.('T HOOFT&VELTMAN)
ESTABLISHED:
PRECISION LEP PHYSICS, my, - - -

STAGE SET: 1GeV - 1TeV, HIGH PRECISION
TESTS(SIGNAL)/PREDICTIONS(BACKGRD)

= EXACT O(a?),

ON AN EVENT-BY-EVENT BASIS:

RAD. RETURN FROM 1-2GEV to 7 RESONANCE REGIME
IN DAPHNE,

RAD. RETURN FROM 200GeV to Z IN FINAL LEP2 DATA
ANALYSIS,

Z FACTORY AT LC, ...

TODAY, WE PRESENT NEW RESULTS ON TWO ASPECTS:
1. VIR. CORR. TO 1y BREMSSTRAHLUNG
2. ELECTRIC CHARGE SCREENING IN 11/ PRODUCTION,

PRELIMINARIES

WE USE THE GPS CONVENTIONS OF JWW FOR SPINORS.

PHOTON(-GLUON) POLARIZATION VECTORS FOLLOW
THEREFROM:

ﬂa(k)')’uua(ﬁ) (e'U“(C))* _ e (k)vHugs (<)
VZa_g(kus(8) VZa_ (kg (C)

(eB(B)H* =

@
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Electric Charge Screening Effects in 1W Production

e Electric Charge Screening(ECS)/Leading Log Scale Transmutation(LLST):
Known From Low Angle Bhabha Scattering — L(s) = In—s=-L(]t|).

e |n the toy model

1= (pa) + 17 (po) = ™ (pe) + 1 (pa) +(k),

we illustrate the effect already in the following plot:

B. F. L. Ward Aug. 27, 200
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Normal ISR: S_,,

Corrected: S_,, < S_,,.4(S.p*Scd)
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Figure 4: Photon angular distribution in “Mhambha scattering” g~ ut — u—put~ at /s = 5 GeV
and muon scattering angle of 20° for the case of ISR only. The difference between left- and right-hand
side plots shows the effect of the ECS correction weight.
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Here, we plot the ECS Corrected Weight

Sap(K)Wics (k)
and the ISR IR Emission Factor S, (k)

where

gabcd(k)
Wecs (k) = — A 4
ECS( ) Sab(k) + Scd(k) ( )

For the Single W Production e " e™ — fo(pe) + fa(pa) + fe(pe) + fr(ps) we
find that we can do the same:

Sap(k) + Scp (k) + Sqgc (k) + Spp (k) + Sup (k) + Spo (k)
Sab(k) + Scp (k)

l R R
wrey = [[ wks), wt(k) =
7

(5)
for the effective final particles 'C’ and 'D’ close to the incoming beams, as we
illustrate in the following figure. The factor exp(AU) cancels exactly the
e-dependence and compensates approximately for the normalization change due
to the (IW5Ek ) weight. The effective coupling is also that at |t|, by standard RG

arguments.
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logio 7 o . -
[arb. units]

-1

-2

-3 fita+by fitta+by
a=-4.30+ 0033 a == <432+ 0.033

-4 b =-1.95+ 0.026 b = 1.94+ 0.025

-5

[ 3
o
.

. 7 A N T
° 2 a 6
y = — logo tan(6,/2)

=

Figure 5: log;y of do/dlog;gtan(6-/2) with (red dots) and without (blue open squares) the ECS
correction, arbitrary units. In boxes the values of fits are shown.
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This requires the NORMALIZATION CORRECTION

norm

3
WrEos = exp <Z(’_Yt - ’Ys)) exp (AU (¢))

Ve sk VS 4Bk R ©
AU(e) = U(e) — Up(e), Ule) = / —5 Sab(k), Up(e) = / —5 Saptyw ).
e\V/s/2 e\/s/2

to maintain the exact IR CANCELLATION in the MC (KoralW, for example).
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SUMMARY

real

The only purpose of the weight WECS IS to restore the ECS effect due to
ISRXFSR interference.

We do not aim at re-creating the FSR. This would be formally possible
with a similar weight; however, it would lead to an awful weight

distribution and a non-convergent MC calculation.

We get W]Zi%asl — 1 for photons collinear with the FS effective fermions C'

and D). This ensures a very good weight distribution.

The FSR can be treated separately, either inclusively (calorimetric

acceptance) or exclusively, generated with the help of PHOTOS?.

Precision Tag of < 2% IS Realized — Good Enough For Final LEP2 Data

Analysis.

&Care has to be taken to implement ECS for FSR, if necessary.
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