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Physics goal at CEPC
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BHLUMI theovretical precision
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Bhabha measurements e‘e” — e*e ()

L3 radiative Bhabha, ISR

Systematic error at “1% level 10*,
Vs= 50~ 170 GeV, 232 pb™* 2856 event

(a) 2
o 107

© 10 -

+ — -
1 (@) e'e—e'e L3
o ;
| & e'eToe’eTyg, +
o e'e —e'e (v)
— improved Born 44° < 0% < 136°

TASSO Bhabha

40 60 80 100 120 140 160 180

Vs [GeV]

Table 1. Data samples used for the analysis e "¢ —e' e
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BHLUMI QED on e*e - e*e(y)

LEP forward detector
not capable of e/y separation

BHLUMI e‘e y prediction

Ecps=92.3 GeV 6 =10~80 mRad
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BHLUMI at CEPC boosted e*e- - e*e(y)

Ecvs=92.3 GeV, 6,=10~80 mRad hit (x,y) distributions Scattered electron 8
generated @z=1m  CMS generated (6>10mR)

Boosted by beam crossing, 33 mRad boosted @z=1m  x33mR boosted
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CEPC LumiCal design 7

» L=2x10%¢/cmxs: @Z-pole, goal is 10# systematics
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Bhabha counting to 10-# precision

® Event counting N=0 - [L

® Luminosity by detecting Bhabha events
— a pair of back-back electrons,
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GEANT beampipe multiple scattering

O IPspot (o,,0,)=(0,0) or (6,380um) €& compatible

O boost by 33 mRad beam crossing

O 50GeV u’, u
@ (9= 730 mRad, ¢ = 1.0, 1.0+t Ra)
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GEANT LumiCal electron shower 0

50 GeV electron @ 6 =32 mRad, $b=90° Je_be1mm/e050_032032mr090ph_be1mm.rz
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2X, LYSO for e*e” — e*e(y)=

Bhabha hits on LYSO |y|>12mm

incident particles are e%,(y) and secondaries

O GEANT sum dE/dx in each LYSO bars
3x3mm?, 23 mm long, 2X,
o Deviation to eftruth (impact hit >Eb/2)

mostly < 0.2mm
O Hit distributions in a Bar

distributed due to Bhabha 6, w/w 0. photon
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Bhabha event pile-up

1. High-Lumi Z L__/IP = 115 x 1034/cm2s

2. Bhabha both e*, e~ detected, X-sec =246 nb
= (246x1033) x (115 x 10%%) /s = 115 kHz

3. Event rate / 25 ns bunch crossing

= 0.003 events /b.c.
4.Pile-up: next b.c., @adjacent cell

Pile-up Fraction = 0.018*6cells/2sides = 0.054
Pile-up rate = 0.003*0.054 = 1.6 x 10**
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EM shower in PDG, GEANT simulation

GEANT3 parameters CUTGAM CUTELE BCUTE DCUTE LOSS DRAY MULS
agree with TestBeam 10 keV 10 keV_ 100 keV 200 keV 1 1 5

Table 4: GEANT parameters applied in the simulations.

Beam-tests planning for LumiCal:

Si wafer + LYSO SiPM
> 100% quantum efficiency

for electron Multiple scattering, charged shower multiplicities
o SiPM for photon counting in lateral X, layers
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Electron shower W\ultlphcztg vs GEANT3

NIM A388 (1997) 135
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50 GeV Electron shower multiplicity

Charged shower particles, Si-det + Al absorber
— 50 GeV electrons @ CERN X3

— Si-strip 50um pitch 300um thick
— Al absorber to expand shower distribution
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Electron shower profile vs GEANT3

GEANT3 simulation of traversing charged-particle NIM A374 (1995) 157
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summary

Detecting Bhabha for QED/luminosity to 10
Det. Tech has advanced

0 100% Quan. Efficiently

Si-strip on electrons
SiPM on LYSO photons

O Si-strip + LYSO (2X,)
e/y separation for Rad. Bhabha
O Testbeam on e, y to confirm

multiple scattering
preshower spectra
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