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EW Test : a$ measurement
� Anomalous Muon Magnetic Moment a$ receives contributions from

� QED     11658470.35 ± 0.28 10-10

� HAD,LO  685-709      ± 6     10-10

� LxL                    8       ± 4     10-10

� WEAK             15.4    ± 0.2  10-10

� HAD,LO     obtained from data

� a$
had,LO  = !4m

2
(
1had(s) K(s)ds    main contribution (60%) from the +##region

� Assuming CVC and Isospin Symmetry, 1had(s) can be derived also from 2 data

� KLOE can measure 1had(s) via radiative return. 

At fixed beam energy, the ISR reduces the effective energy
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Evaluation using only 
e+ e# - Data has changed 08-03
after reanalysis of CMD-2 data:  
2 + - Deviation

Evaluation using only 
2#� Data: Agreement with Exp.}
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BNL-E821 02

186.8 ± 15.7

176.8 ± 7.2

169.3 ± 7.8

166.9 ± 7.4

180.9 ± 8.0

195.6 ± 6.8

203 ± 8

}

Status : a$ measurement

BNL-E821 Measurement (2002)
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s(e+e-Æp+p-) with ISR:

Particle factories have the opportunity to measure the cross section s(e+ e- Æ hadrons )

as a function of the hadronic c.m.s energy M 2
hadrons by using the radiative return.

This method is a complementary approach to the standard energy scan.

It requires precise calculations of the radiator H.

Ë EVA + Phokhara MC Generator

(S. Binner, J.H. Kühn, K. Melnikov, Phys. Lett. B 459, 1999)

(H. Czyz, A. Grzelinska, J.H. Kühn, G. Rodrigo, hep-ph/0308312)

M2
hadr

ds(e+ e- Æ hadrons + g )

dM2
hadrons

= s(e+ e- Æ hadrons) H(M2
hadr, cosqg  min)
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Mpp
2(GeV)

Mpp
2- Spectrum:

Acceptance: q
pp

<15o (q
pp

>165o), 50o<q
p
<130o, E

S
>10 MeV

Ni/0.01GeV2

After selection:  1 500 000 events

(11000 evts/pb-1)

statistical error/bin  < 1% 

for Mpp
2>0.45 GeV2

After selection:  1 500 000 events

(11000 evts/pb-1)

statistical error/bin  < 1% 

for Mpp
2>0.45 GeV2
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140 pb-1 of 2001 data were

analyzed according to the

items discussed.
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s(e+e-Æp+p- ):
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After dividing by the

radiation function H(Mpp
2),

one gets the cross section

s(e+e-Æp+p-) in bins of Mpp
2

sppµ
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Mf

Rad. corrections: FSR (LO)

The cross section has to be corrected with respect to Final State Radiation (FSR).

At LO final state radiation, there is no initial state radiation and the e+ and the e-

collide at the energy Mf:

This process has been studied with the EVA MC program:

FSR

ISR+FSR
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Contribution of FSR(lo) <1% for our selection cuts
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Mpp
2(GeV2)

+2%

-2%

• without TrackMass cut

• with TrackMass cut

(ISR+FSR) – ISR

ISR

Rad. corr.: FSR (LO+NLO)
Just recently we got a new version of Phokhara which also simulates 

events with the presence of

1 ISR- and 1 FSR-photon:

A preliminary check shows that

the FSR contribution is at most 1-2%.

As of now, we do not apply any correction

for FSR and add a contribution of 2% to the systematic error
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Preliminary value for a$
had

� We have integrated the bare cross section in the same region

covered by CMD2 (0.37<Q2<0.95):

a$
had,LO x1010(0.37:0.95) = 374.1 5 1.1stat 5 5.2syst 5 3.0theo (+ 7.5

-0. FSR)

� CMD-2 result (20-Aug-2003) is :

a$
had,LO x1010(0.37:0.95) = 378.6 5 2.7stat 5 2.3syst+theo

� The two numbers are compatible, given the systematic error. We are 

studying the FSR corrections 
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