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Luminosity measurement

® Observable cross section N =0 - [L L:Luminosity of e*e” collisions

® Luminosity measured by counting Bhabha events, QED precision < 0.1%
— a pair of back-back electrons,
— precision 8 on e,e(y) in fiducial region

e*e” > e*e (y)
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Physics request: Luminosity to 10~* precision



Precision

 Bhabha systematic error :

e requiring 6L/L =107
* atz=*1m,6, ,,=20mRad > &69=1puRad or dr=1pum
. error due to offsetonZ > 50umonZ eq. dr=6z2x09 =1 um
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Geometry

> [=2x10P%/cm>st @Z-pole, goal is 10 systematics

O @ 20 mm racetrack, beam-crossing: 33 mRad 1 _
o IPbunch: o,0,0, =6um,35nm, 9 mm _:;mr})r“““_x—_f”f f),

O Bunch crossing: 23 ns

eampipe’ IP to ﬂange z=1 700 mm

» LumiCal before Flange » LumiCal behind Flange:
z =560~700 mm z= 900~1100 mm
o Two Si-wafers for e*impact 6 o 17 X,LYSO 200 mm

o 2X,LYSO =23 mm



Geometry

» LumiCal before Flange
z=560~700 mm

o Low-mass window: Be 1mm thick

traversing @22 mRad traversing L=45 mm,
=0.13 X, (Be), 0.50 X, (Al)

o Two Si-wafers for e*impact 0
o 2X,LYSO =23 mm

» LumiCal behind Bellow:
z=900~1100 mm

o Flange+Bellow : ~“60 mm, 6 X,

o 17 X,LYSO 200 mm

(35000, EtumiCal volume

= A

350

Flange + =17.4X,

" Bellow
Si wafers =75mm=4.3

| "| J

LYSO 23 mm ]

=2 X,

LumiCal




Geometry

Flange \l, \l,BeIIow

/= 560 640 670 900 mm




Geometry

=  |YSO readout based on SiPM

= Since silicon confront the beam more directly, we focus on the Si
Wafer’s event rate today.

408 ThFe 5mm Fe Thls ThOs 2mm Scin

r= 15Cl'l"|~+2+5+2 TPC cor
z=0%11lem Edge 15}'113 tan(.1266) @cos0=.992 TPCC ¢
obsolet
4020 rotate .9046deg TSIN TS
UGEOM 403 A=BR dia 20 s+n N
$=IR 7=80=110-cm SiW de
402 1=AP dia 20 5=0R 404 A=Fx
O=AP dia 22 .
R=10mm R=10mm  AlBU S=JS=0U — Z=G40 oo 7=780mm  7=855mm
=85 A =180mmm— AT _ 3 =0 . ,
o Pipe N mnﬁc—u"ﬁ R=35/2mm 408 Dujal pipes
401 1=BP diza 20 _ ] z=855-1110mm
— i ﬂﬂs A_ELdla 20 mzRU FJ.U'I['II'II AL%HHH
O=BP dia 22 S=IL abs 07 mFLF 30mm flange Thick=2 Al
- mB1F 20mm Fe lck=smm
S=0L abs mB2F 20 mm Tube to dual tube
FgFe FgAJ | mB3F 5 mm
403 Z=180-655, 406 Z=560, 640 416 Z=647-670 —ann.
UDET Asci in.out layers Fsil,  Fsi2 FbarlYSO f_‘gg Iﬁ,g%m 1100
403 A=IR/L/U/D 411 412 4100-14 mMo1 42% 3
s=IR =ARU  =BRU mUo1. 5 "‘B"L'-ll y+- Central
- - — m
404 A=OR/L/U/D "IRU =2RU 405 2z-645-646 4300-9 MMC1 x+- LR half circ
B Fsci disk mRC1

405 =ArR/L/U/D
=5cR



CEPC Luminosity at TDR

Table 1.3: Primary CEPC design objectives (@ 30 MW)

P ; Operation mode

arameier H | 7 | W | L

Colliding particles e, e

CEPC —
enter-of-mass energy
Technical Design Report (GeV) 240 o1 160 360
Accelerator %1‘g§:12§f3§g-') 5 115 16 0.5
No. of interaction points 2

Table 1.4: Primary CEPC design objectives (@ 50 MW)

Operation mode

Parameter H | z | W | ¢«
Colliding particles e, e
?§2$;-of-1nass energy 240 91 160 360
i v [m [ [

No. of interaction points 2




Bhabha event rates Z (@50MW)

Signal rate O(kHz), data rate should around O(Mbps)
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Background Estimation

= Single Beam
— Touschek Scattering
— Beam Gas Scattering(Elastic/inelastic)
— Beam Thermal Photon Scattering
— Synchrotron Radiation
" Luminosity Related
— Beamstrahlung
— Radiative Bhabha Scattering

= |njection



R [cm]

Beamstrahlung @ Higgs

Dominant background

Charged particles fluence [Charged particles cm™?] for BX
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Charged particles fluence [Charged particles cm?] for BX
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Lumical &/ 12 r=12mm

Charged particles fluence [Gharged particles cm™] for BX
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Beamstrahlung @ Z

Charged particles fluence [Charged particles cm®] for BX
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Charged particles fluence [Charged particles cm?] for BX
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Charged particles fluence [Charged particles cm™] for BX
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Summary

BXRate(Hz) 1.34e6 3.93e7
maxevents  |Higgs |z
z=560mm (Hz/cm” 2) 83. 2%1. 34e6=1. 11e8 3. 63*%3. 93e7=1. 43e8
z=640mm (Hz/cm”2) 102%*1. 34e6=1. 37e8 4. 25%3. 93e7=1. 67e8

= AtZpole, the rate is about 0.17 GHz.
= Assuming 32/48 per hit, the data rate is 5.4/8.2 GBps/cm?

— This should be a maximum

= CEPCSW simulation implementation undergoing



Outlook

Detector precision requirement, i.e. theta, to further studied

Some physics, e.g. ISR, di-photon, BSM, etc, needs alignment

with the whole detector.
— L1 trigger signal
Wireless readout for the

far side LYSO?

405 ThFe 5mm Fe Thls TbOs 2mm Scin

r=15cm ~+.2|.+.5|.+.2 TPC cor
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