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Introduction

« What is Polarized beam collision ?
— Usually mean longitudinal polarized beam for physics

Type Polarized beam collision Beam energy
measurement

Polarized Type Longitudinal polarized Transverse polarized
Fraction of >30% (50%) 5~10% is enough
polarization

Type Longitudinal Longitudinal Transverse
polarized e- polarized e+ polarized
Beam
CEPC To be discussed To be discussed Yes (Z,WW)
Fcc-ee No NO Yes (ZWW)

ILC yes yes -



Polarized beam collision: motivation
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Polarized beam collision: motivation

Interference between individual amplitudes of y and Z exchange
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Differential cross section:
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Weak interaction introduces forward backward asymmetry
=> Asymmetry is intrinsic to electroweak processes!!!

2 ‘ ~ (1 + cos?f) 'Usual’ Vector current, symmetric in cosf
[Ao(l 1 cos 9) + A1C059]{ v cosfl  Axial Vector current, asymmetric in cost



Motivation: LEP vs SLD
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» Most precise single Individual determination of sin?6’;

from SLC
* Left-right asymmetry of leptons

* Most precise measurement of sin Heﬁ’ from forward
backward asymmetry A% in ee->bb at LEP

Two lessons:

» Most precise determininations of sin?6; differ
significantly
* Cries for verification
* Beam polarisation can match up for luminosity



Polarized beam collision analysis example
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Full simulation study (with ILD concept), Benchmark reaction for 250 GeV running

*Experimental challenge: Measurement of b-quark charge on event-by-event basis

Long lever arm in cos 6, to extract from factors or couplings

do!
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= S?(1 4 cos?0) + Al cos 6

Form factors/couplings

I=L,R from S and A



CEPC EWK input to ECFA

FZ Ohad Ae (7' pOl) A-,- (’T pOl)
CEPC | 0.5MeV | 0.005nb 0.0003 0.0005
FCC-ee || 0.1 MeV | 0.005nb - -

R. R, R, Ry R.
CEPC | 0.0003 | 0.0001 | 0.0002 0.0002 0.001
FCC-ee || 0.0003 | 0.00005 | 0.0001 0.0003 0.0015

Ap | Aeh | Apy | Apg Ay
CEPC 0.005 0.003 0.005 0.001 0.003
FCC-ee — - - - -
(fitted) [~ ' | A, A,
CEPC 0.001 0.003
FCC-ee 0.003 0.008

Table 1: A comparison of CEPC and FCC-ee Z-pole inputs. All uncertainties are relative
(normalized to 1) except for I'y and op.q. “7 pol” denotes that the measurement is
from 7 polarization in Z — 7777. The 5 fitted asymmetry observables (A, rp.) are
derived from a simutanous fit of all the Ay, observables as well as the A, and A, from 7
polarization.



Impact of Polarized beam collision

e A eisobtained from Z->Tt
— Fcc-ee expected precision : 0.0001
— CEPC expected precision : 0.0003
— CEPC expected precision (with polarized beam) : 0.0001
e |imited by statistics, a factor of 2~3 worse than Fcc
e By using polarized beam collision, A_e precision can improve by 3
° A_u
— Fcc-ee expected precision : 0.00015
— CEPC expected precision : 0.003
— CEPC expected precision (with polarized beam) : 0.0003
— By using polarized beam collision, A_e precision can improve by 10



Summary

« Polarized beam collision can enrich our physics program
for new physics search.
— Especially to some SUSY model
« Improve precision for weak mixing angle measurement

— Expect to improve A_e by a factor of 3
— Expect to improve A_p by a factor of 10



