Matter and the Universe

Topic 1: Fundamental Particles and Forces

Towards a precision measurement of the
muon pair asymmetry in e*e- annihilation at /s = 10.58 GeV

Torben Ferber (DESY))

Muon pair asymmetry A__ at Belle

The Standard Model predicts a forward-backward
asymmetry A__ of muons produced in the electroweak

process e‘e—lU'dU. This asymmetry Is caused by the
interference between y and Z°.
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*Belle: (stat. uncertainty only) with 7x10® muon pairs:
Gstat(AFB)IAFB ~ 1%

Event selection

Muon pairs from the process e*e— 'y~ have a clear
signature of two back-to-back tracks in the center of
mass system. Background processes are:
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Fig. 2: Muon pair (MC) without ISR or FSR photons. The
I N CI . dcce pta nce an d muon tracks are not back-to-back in the lab system.
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Fig. 3: Radiative muon pair (MC) with double final state

absorbed into effective
. radiation (FSR) and beam background photons in the Belle
couplings. detector.

Precision test of the Standard Model

The muon pair asymmetry A_. is precisely predicted by
the Standard Model (SM) — For Vs=10.58 GeV:

AFB(S) ~

Compare the differential cross section do/dcos(6“M) to
the SM prediction, extract p — Deviations from the
predicted behavior hint to New Physics.
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Fig. 1: SM prediction and measurements of A_.. Belle and Belle || symbols are shown at
the SM value and only indicate the expected statistical uncertainty (x1000).

Unique Belle data set at DESY
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Fig.4: Transfer of Belle data from KEK to DESY. be analyzed at the NAF

integrated file size [TB]

Belle Il and SuperKEKB

SuperKEKB is an upgrade project at KEK (Japan) to
increase the instantaneous luminosity to 8x10%°cm=—2s™
— 50ab™' by the end of 2023.

K, and muon detector:
Resistive Plate Counter (barrel outer layers)

‘ ). Scintillator + WLSF + MPPC (end-caps, inner 2 barrel layers)
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