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ref-TDR % 1.1
Operation \s SR power L [ Liyear Years Total [ £ Event
mode (GeV) MW)  (10**cm™2s7!)  (ab7h) (ab™1) yields
H 240 30 5 0.65 15 10 2.0 x10°
Z 91 12.1 26(%) 3.2 4 13 5.6 x 10!
W*W~  155-170 30 16 1.2 1 1.2 1.0 x 107(1)
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ref-TDR % 1.4
Operation Vs SR power L [ Liyear  Years Total [ L Event
mode (GeV) (MW)  (10* cm™2s7!) (ab™!, 21Ps) (ab !, 21IPs) yields
H 240 50 8.3 2.2 10 21.6 4.3 x10°
Z 91 50 192(*) 50 2 100 4.1 x10'?
W*W-  155-170 50 26.7 6.9 1 6.9 5.5x% 107
tr 360 50 0.8 0.2 5 1.0 0.6 x10°
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Table 12.1: Expected Standard Model processes event rate at the Higgs mode for 50 MW

fl:ﬂ]_ ;;E_ EW ugﬁ Higgs mode processes Cross section (fb) Event rate (Hz)
. . —_ s Physical ( iority)
ZH FNBA 7 ISR NES IR Higgs poduction 2037 0017
{ BRG] CRESDETXIHE) REBIR o ramion e 0 1500 s
25 T A A T B Bhabha 1.0 x 10° 80
s %tl:ﬂ‘ Z]}kﬁ‘jz Diphoton process (low priority)
— ~500 Hz @ZH, 10/75 kHz @Z vy — bb 1.6 x 109 136
= — cc 2.1 x 10° 173
q:% HE_E"WJ ?A\_‘Lﬁe__;ERTHE? :1 5 22— 60 107 4963
— utu 2.1x10 17210
AR SYIEEFIFEL < 1 o
— I%ZIKFE—EWU . S&ﬁ%_jr —ee Table 12.2: Expected Standard Model processes event rate at the Z mode for 12.1 MW.

%315 J {?1‘1‘%&:“{'\_\%*: Z mode processes Cross section (fb) Event rate (Hz)

Physical events (top priority)

— 1 kHz @ZH,20kHz-150kHz@ Z 94 3.1 % 107 7970
wtu” 1.5% 10° 400
THr 1.5 x 10° 396
Bhabha 6.6 x 10° 1714
Diphoton process (low priority)
yy — bb 2.7x10° 71
yy — cé 5.1x10° 132
YY — qq 3.5x% 107 9014
Yy — utu 1.3 x 108 33696
yy > thr” 6.3 x 10 163 4
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Figure 12.3: Diagram of the proposed structure of the trigger electronics plug-in principle
prototype. It is based on ATCA standard. AMD Xillinx FPGA will be the first option for
high speed data data transmission and high performance data processing.



https://indico.ihep.ac.cn/event/25300/contributions/203989/attachments/97029/128358/CEPC%20workshop%202025_guangzhou_L1T_v0.1.pdf

TCDS5iE Rt

TCDS/TTC
— BY§P. BCO, fitk. HERRIGS

SNk
— Full. ERR ZExEE
TCDS/TTC, ®IRE#EHELE L1A

M BEE 1SEENEHE
— BEEEEHEZR DCTD #iCER
— RIBEUEE R/ LR
— LAKIESR: 10 Gbps

TCDS — B RTHN D R E ST
TTC — ik, ElTS1EH

Accelerator clock ————- TCDS/TTC - 11

Online Orbit signal ——>
Ea /—¢—\
[ an DCTD |\ [ ® TTCD f  TTCD
Network I I | Y e
Switch l | \ | i

Eth Eth Eth Eth Eth Eth
Trg ..... Trg BEE ----- BEE BEE BEE

\_  ATCA crate /) \__ATCA crate /) \_ ATCAcrate /)

Trigger system Vertex BEE system - Muon BEE system

Figure 12.4: TCDS/TTC proposed structure. DCTD is Data Concentrate and Timing
Distribution board. TTCD is Trigger Timing and Control Distribution for each sub-
detector back end electronic system. Details of TTCD please refer Figure 11.17.
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Table 12.7: Baseline calorimeter energy threshold efficiency at the Higgs mode for 50 MW and 10 o Hh”ug E 100, 3
the Z mode for 12.1 MW. || b Yok,
O 20 40 60 80 100 ) 2 4 6 g8 10
Process Efficiency(%) Process Efficiency(%) Process Efficiency(%) ECAL Endcap maximum energy (GeV) HCAL Endcap maximum energy (GeV)
Higgs production ) () (d)
Z(vHH(yy) >99.9 ZOWH(yZ) >99.9 Z(v#)H(bb) >99.9 IZEI 12.7
Z(yv»)H(u*p™) >99.9 ZvWH(t*17) >99.9 Zw)HW W™) >99.9 CEPC Ref-TDR CEPC Ref-TDR *
Z(vHZ(WHW )lep >99.9 Z(vWH(ZZ) >99.9 Z(v#)H(ZZ)lep 99.9 3 e —_———————r—] & F ' ‘ ' '
c c
Two Fermions Higgs mode Z mode Higgs mode Z mode Higgs mode Z mode %0 8l 1 g ~+Beam Background
qq >99.9 >999  putuo 99.6 >99.9 Trr~ 99.6 >99.9 = = ZEIH(EW) =
Bhabha 99.9 >99.9 M6l T E W i) 1 Yot ;
Di-photon process Higgs mode Z mode Higgs mode Z mode Higgs mode Z mode ;(,‘z)sfgzz =)
yy — bb 99.6 5999  yy - cC 98.4 97  yy—qd 81.6 90.7 0.4 o ]
Yy — ,U+}i_ 26.9 29.6 Yy — Tt~ 78.0 92.1 0.2k +gLam Background ] 102k ]
Background Veto efficiency 0
Higgs mode Z mode L. s ‘ . - . L s . .
0.8 0.9 1 1.1 1.2 0.8 0.9 1 11 1.2 12
Beam Background 993 993 Threshold factor Threshold factor
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Table 12.8: Muon trigger efficiency for baseline threshold for the Higgs mode for 50 MW and
the Z mode for 12.1 MW.

Process Efficiency(%) Process Efficiency(%) Background Veto efficiency(%o)
Higgs mode Z mode Higgs mode Low Lumi. Z mode
Z(vv)H(ut ™) 99.8 o 97.6 98.5  Beam background 99.9 >99.9
Yy — utu” 7.8 29
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Beam Background
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Table 12.11: Track trigger efliciency at the Higgs mode for 50 MW and the Z mode for 12.1
MW. Each background event includes one bunch crossing only.
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Table 12.16: Summary of detector control and monitoring quantities
Equipment Channel Number Control and Monitoring Items Total Count i|  OnDetector Sensors DCS Software
AC-DC Crate 55 Switch, voltage, current, etc., about 6 items 330 i
AD-DC Channel 550 Switch, voltage, current, etc., about 6 items 3300 ; temperature : > Detector Safety request DSS
FEE Power Crate 390 Switch, voltage, current, etc., about 6 items 2340 — monitor (Hardware) R Control Unit
FEE Power Channel | 17696 Switch, voltage, current, etc., about 6 items 106,176 : humidlity response
FEE Board 27984 Voltage, current, temperature, etc., about 10 items | 279,840 ; ~
BEE Crate 110 Switch, fan, status, etc., about 10 item:s 1100 Other Signals Safety
BEE Board 1018 Switch, voltage, current, etc., about 6 items 6,108 i Logical HV
Trigger Crate 20 Switch, fan, status, etc., about 10 items 200 Cooling Plant Controller 5
Trigger Board 150 Switch, fan, status, etc., about 10 items 1500 : monitor control
HV Crate 91 Switch, fan, status, etc., about 10 items 910 Gas Plant " BEE
HV Channel 18694 Voltage, current, status, etc., about 6 items 112,164 —
Gas 1 Flow control, humidity, etc., about 30 items 30 Global E;‘:':Ck with Other Controls
Environmental 3568 Temperature, humidity 5448 : ;
Total ~520,000 e et e e =
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