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CEPC Detector

Yoke/Muon

Challenges:
> Momentum:

> Impact parameter:

e
e W de

 |LD-like detector with
additional considerations.

« Similar performance
requirements to ILC
detectors

Oy < 5x107 GeV™
3
o, =2®10/(p-sin?g) um

> Jet energy:

9 L3-4%
E

%
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The requirement of EMCal

» Good separation of particles

— Large detector size
— Large magnet field

» Compact showers to minimize overlap

— Small moliere radius

» Minimum amount dead material

— Calorimeter inside the magnet coil

» Detalled information of showers
— High granularity

2017/4/11

S e M)
e W de




\ FRAZLL X g

University of Science and Technology of China

The PFA Calorimeter

S
K w e n

? 10 '! L] I L L I TTrTT I LI L I TTrTT
i —— Particle Flow (ILD+PandoraPFA)
5 B W Particle Flow (confusion term)
wr 8 '-.._ ;- Calorimeter Only (ILD) - o _
Bl i 60%/\EGeV) 2.0 % ] _ realistic ILC calorimeter (ILD)
E 6 = B
- L weeie]
[ 1 - PFA
4 A
- ... 44— "Ideal” traditional HAD calorimeter
1% . o
Y e ] ~ ,Confusion”: wrong association
F between tracks and calorimeter
. . . | Clusters
0 Ao i 1 P T .1 Ao i 1 AL A 1 Ak i 1
0 100 200 300 400 500
E./GeV

» PFA+Calorimeter is clear better than calorimeter alone

— At high energy, correct association between tracks and
calorimeter clusters is very important
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PFA Calorimeter
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» Sandwich structure
— W+SD+PCB
> SD

— Scintillator+SIPM
— 5mMm*45mm*2mm

» Absorber

— Tungsten
— 2.8mm(0.8X0)

2017/4/11
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The performance of EMCal (MC)

PSD:2mm
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Hesoluton (Ya)
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» PSD:2mm thickness
— The light yield (do not consider the nonlinearity of SiPM):

« 1 MIPs: ~10pe - - :
+ 600 MIPs: ~6000 pe — ?fé?é?én;;ZESIPM modet
— Gain of the SIPM is ~2 X 10°
« 1MIPs: ~320fC :> Determine the FEE Chip model:
. 600MIPs: ~200pC dynamic range ~100fC - ~200pC

h1_EneDepInSD

e 100GeV e- : ol
250MeV,
- ~600MIPs
5
Edep in each SD layers The MAX edep in one SD

2017/4/11 11
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Scintillator (5mm*45mm*2mm) SiPM (1mm * 1mm10000 pixels)

® Dynamic range: ~100fC~320pC
® channels: 36
® Dead time: 2ms

® Polar: positive

® power: 8mW/channel
2017/4/11 12
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LED Test System
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Effective photosensitive area
Pixel pitch

Number of pixels

Number of channels
Package

Cooling

Spectral response range
Peak sensitivity wavelength (typ.)
Dark count (typ.)

Terminal capacitance {typ.)
Gain (typ.)

Recommended operating voltage
(typ.)

Measurement condition

2017/4/11

FRAZLLX G

University of Science and Technology of China

SiPMZe 4l

» Type No. :S12572-025P

3 =% 3 mm

25 pm

14400

1ch

Surface mount type
Non-cooled

320 to 900 nm

450 nm

1000 kcps

320 pF

5.15x210°

Vgr + 3.5V

Ta=25"C
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monitor ADC counts
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