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Requirements: Physical Event Rate
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Physical event rates are sufficiently low
relative to the bunch crossing rate.

Keep as more physical events as possible [EETEVTE
~50% -

— Through a rough selection of the relevant objects
(jet, e, muon, tau,v, ...) and combinations.

— Detailed signal feature extraction and simulation
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StUd IES are req ul red ’ Ref: CEPC Physics at a glance, Lomonosov Conference 2021, by Mangi Ruan



Requirements: Data Rate
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Our choices

Fewer physical processes and lower backgrounds @CEPC

. FEE
Electronics framework schema T  (Gustomizea)
e e i
— Readout full data from Front-end Elec. ,..uc (TaoTie e
— Back-end Elec. connect with trigger bCoC ¥ P Oy
. . (BaSha-LV) (BaSha-MV) Rad-tol
Trigger solutions —— |
— Hardware trigger(L1) + HLT pAQ ComBra
* Common hardware trigger board Common Platform

— Collect trigger primitives from BEE(Back-end electronics)
— Send back trigger accept signal to BEE

* Provide fast and normal trigger menu
* Network readout



Main Technical Challenges

High efficiency in trigger and background compression

— 2.887MHz->0(100)Hz @Higgs

— 43.3MHz->0(100k)Hz @Z

Trigger primitive synchronization control with asynchronous
data readout from electronics

— Manage data disorder due to data transfer queuing and delay

— Align sub-detector data of each bunch crossing within limited time and
resource



I Design of Hardware Trigger Structure

Trigger primitive(TP)

— Generated by BEE

Local detector trigger
information(energy, track...)

— Generated by sub-trigger
Fast trigger(FT) and L1A

— Generated by global trigger
according to physical
requirement

TCDS (Trigger Clock

Distribution System)

— Distribute clock and fast
control signals to BEE

Which detectors participate in

trigger needs to be studied

Tracker trigger

Detector Backend system
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CEPC Trigger structure
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I Preliminary Trigger Simulation with ECal

Physical events signature at Ecal

ECal Barrel
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Backup
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Detector Backend system
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I Preliminary Trigger Simulation with Muon
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HCal barrel fE &%)
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TPC
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