
n Common question template on requirement 
Ø On physics requirement 

l Detector target: 2%/ √𝐸 𝐺𝑒𝑉 ⊕ 1%
l Parameters that measures: energy, time

Ø On signal processing 
l Detector channels for electronics：~1M channels
l Counting rate:
l Signal characteristics: Charge, rising edge, width
l Dynamic rage: (0.2 fC - 40pC,BGO+PD,PWO+APD) ,4fC – 800 pC (BGO+APD), 40pC 

– 120nC(BGO+SiPM)
l Requirement on measurement (linearity, accuracy…)

q Charge: ADC ~1% linearity, 10/12-bit ADC, multi-gain modes (e.g. high/low gain) + TOT
q Time: ~1ns timing resolution

Ø On overall system 
l Detector interface (cabling, socket, detector impedance …)
l Power budget & material budget: ~20kW, + no specific requirement
l Working conditions (temperature, cooling, special mechanics…)

q Active cooling for ~20kW heating load

Ø Other special requirements 
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Reference：
n L3: BGO+PD, no stereo structure(↑), lower Ecm energy (↓), 2cm*2cm(↑):

• 1200 electron (0.2fC) per MeV shower energy
• Dynamical range: 0.2 fC to 40pC (1MeV to 200 GeV)

• CEPC 4D long bar crystal: BGO + SiPM, cross-structure(↓)
• 0.1 – 3000 MIP (1MIP = ~40 pC) 

• CMS: PbWO(↓) + APD, 2cm*2cm (↑):
• Dynamical range: 0.4fC to 32 pC(20MeV to 2 TeV )

Light Yield:
BGO: 8-10 photon/KeV
CMS PWO: 10 photon/MeV

Gain:
SiPM: 1.8*105; PD: ~1; APD: 50
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