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Interaction Point

Major Performance Requirements
Acceptance: 94% X 4n
Momentum res.: o,/p ~ 0.5% @ 1 GeV
Energy res. : og/E ~ 2.5% @ 1 GeV
Hadron ID: /K ~40 @ 2 GeV
Muon ID: eff. >95%, mis-rate <3% @1 GeV

Inner Tracker

— MPGD: cylindrical uRGroove, o, ~100 um

— Silicon: low-mass MAPS, <0.3%X,/layer
Central Tracker (o,/p~0.5% @ 1GeV)

— Drift chamber with super-small cells, 0, <130 pm
PID System (zr/K ~40 @ 2GeV)

— Endcap: DIRC-like TOF - DTOF (0,~30 ps)

— Barrel: RICH (<4mrad) or DTOF (0,~30 ps)

EMC

— pCsl + APD: (og/E~2.5%, 0,~5 mm, 0,~300 ps @ 1GeV)
Solenoid : 1T

Muon Detector (eff. >95%, mis-rate <3% @1GeV)
— inner layers : glass RPC, > 300 Hz/cm?
— outer layers : scintillator strip + SiPM, ~ 2.4 m

Trigger, DAQ, Clock and Data Transmission

Beam background at the inner most layer
~1 Mrad/y, ~1Xx 10! 1MeV n-eq/cm?/y, ~1 MHz/cm2°J
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* Belle2fit & & 5t

Main triggers: CDC, ECL
Supplementary triggers: TOP, KLM

* Neural network technologies
now firmly established on the

first trigger level
* Many novel developments

ongoing
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 Trigger-less readout: read full event at bunch-crossing rate (40MHz)

Beam-beam _ 30 MHz HLT1 Partial | 1 MHz 1 MHz HLT? Full -
: 40 Thit/s . 12 Thits | BUIEET | 715 Thiys = 30 Gois | Storage
crossing reconstruction reconstruction

= Event rate: 30 MHz non- l’ I I {{ {

empty bunch crossing [ vewo ]| e | | T

~11000 half-duplex DAQ atile Link /

|

= Eventsize: ~100kB [ ,,mmmum‘f
= Event Building (EB) = = = = =—
bandwidth: ~ 32 Tbit/s

~2000 full-duplex
control links

;
I

0 m)

l (Versatile Link)

YYYYVYY

Flexibility and scalability are
essential

~160 servers: DAQ + event builder + event filter first pass (on GPGPUs)

m PCle40 readout boards

= Dedicated event builder

network InfiniBand 200 - ~40 P disk storage
Gbit/ s =g

* R&D for Run 5 ongoing: Network-attached DAQ, follow the latest developments of
HPC/Al, etc o
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