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Recent Progress for GS-HCAL--Design 
--b\  Fang\i GXo & Hengne Li
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Understanding the “big” HCAL constant term 
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SWep 1: VeUif\ Whe obVeUYaWion: Indeed, 
conVWanW WeUm iV a4.7% foU 48 la\eUV 6 
lambda XVing pionV Xp Wo 100GeV.

SXVpecW: Whe high Wail iV 
dXe Wo longiWXdinal 
leakage 

SWep 2: ConfiUm Whe VXVpicion, Zhen XVing 
80 la\eUV 10 lambda (Whick enoXgh), Whe 
UeVolXWion aW100 GeV gUeaWl\ loZeUed doZn,  
conVWanW WeUm UedXced Wo 2.9%.

PUoYed: Whe high Wail iV 
dXe Wo longiWXdinal 
leakage 

TUXe eneUg\ 
depo.

TUXe eneUg\ 
depo.
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Understanding the “big” HCAL constant term 
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SWep 3 (a): VeUif\ Whe XndeUVWanding: 
conVWanW WeUm UedXced Wo  a2.9% foU 48 
la\eUV 6 lambda if ONLY XVing pionV Z/o 
Leakage (beloZ 30 GeV).

VeUified: loZ eneUg\ 
poinWV (no leakage) giYeV 
coUUecW conVWanW WeUm. 

SWep 3 (b): VeUif\ Whe XndeUVWanding: 
conVWanW WeUm UedXced Wo  a3.4% foU 48 
la\eUV 6 lambda Zhen VelecWing eYenWV ZiWh 
VhoZeU VWaUWV in fiUVW 3 la\eUV, i.e. eYenWV 
ZiWh leVV leakage.

PUoYed:  VelecW onl\ 
pionV ZiWh VhoZeU VWaUWV 
in fiUVW 3 la\eUV, i.e. beWWeU 
conWained, leVV leakage.. 

TUXe eneUg\ 
depo.
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Current status of the GS-HCAL  Glass Scintillator
--b\  Ren Jing

SLPM cRXSOed JOaVV
P.E.  NXPbeU

TLO2 TeIORQ ESR

SLQJOe 3×3 PP 28

SLQJOe 6×6 PP 40 57 36

DRXbOe 3×3 PP 36 61 32

DRXbOe 6×6 PP 71

FRXU 3×3 PP 83 96 58

FRXU 6×6 PP 119 168 100

DeVLJQ RI SLPM cRXSOed JOaVV

6×6 SLPM

GOaVV

6×6 SLPM

GOaVV

3×3 SLPM

GOaVV

3×3 SLPM

GOaVV

PCEφ

� FRXU 3*3 PP2 SLPM >> SLQJOe 6*6 

PP2 SLPM § DRXbOe 3×3 PP2 SLPM

� TeIORQ >> TLO2 > ESR

POaQ

CaOLbUaWe eacK cKaQQeO aQd SLPM

TU\ AO aQd AJ UeIOecWRUV
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Current status of the GS-HCAL  SiPM
--b\  XiejTYXgXang

FoU ECAL: The 0.1 MIP ECal WhUeVhold iV choVen baVed on a balance beWZeen S/N and d\namic Uange - a moUe 
TXanWiWaWiYe e[planaWion of WhiV iV miVVing fUom pUeVenWaWion;
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The DRD6 cooperation

n 1. Guo Fangyi, On behalf of the HCAL group, give a talk on WP1 parallel;

n 2. Cooperation Only for the GS-HCAL, not for the GS;
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ChapWeU 8 HadUon caloUimeWeU--V2.0:  45P+10P --> 

¾ 8.1 Ph\VicV ReTXiUemenWV of HCAL（RXanmanTi， YanghaijXn）--2P

¾ 8.2 DeVign of Whe GS-HCAL（Lihengne，GXofang\i）--10P

¾ 8.3 The GlaVV ScinWillaWoU（Renjing，HXa]hehao）--10P

¾ 8.4 The SiPM （Xie\XgXang, Hanjifeng）--8P

¾ 8.5 The ElecWUonicV & DAQ (Changjinfan, Lifei)--1P

¾ 8.6 The MechanicV (Pei\anWian, Shangbofeng) --10P

¾ 8.7 The DeWecWoU La\oXW （YXbo[iang，Zhang\onglong）--5P

¾ 8.8 The BackXp DeVigh --10P
� 8.8.1 Semi-DigiWal HCAL baVed on RPC (SDHCAL) （YanghaijXn）-5
� 8.8.2 AnalogXe HCAL baVed on plaVWic VcinWillaWoU (PS-HCAL) （LiXjianbei）-5

Current status of the GS-HCAL  SiPM
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BackupChapWeU 8 HadUon caloUimeWeU--V2.0--40P
¾ 8.1 Ph\VicV ReTXiUemenWV of HCAL（RXanmanTi， YanghaijXn）--2P
¾ 8.2 DeVign of Whe GS-HCAL（Lihengne，GXofang\i）--10P

� 8.2.1 Whe inWUodXcWion of CEPC-SW-HCAL--2
� 8.2.2 Whe beam backgUoXnd VimXlaWion--1
� 8.2.3 Whe VWandalone modXle VimXlaWion--2
� 8.2.4 Whe PFA peUfoUmance VimXlaWion--2

¾ 8.3 The GlaVV ScinWillaWoU（Renjing，HXa]hehao）--10P
� 8.3.1 Whe ScinWillaWoU maWeUialV--2
� 8.3.2 Whe peUfoUmance of 5cm cXbe Vample of GS1--2
� 8.3.3 Whe peUfoUmance of 5cm cXbe Vample of GS1+ --2
� 8.3.4 Whe peUfoUmance of 4cmX4cmX1cm Vample of GS1--2
� 8.3.5 Whe MIP UeVponce of Whe GS1--2

¾ 8.4 The SiPM （Xie\XgXang, Hanjifeng）--8P
� 8.4.1 Whe inWUodXcWion of SiPM -2
� 8.4.2 Whe elecWUonicV foU Whe SIPM WeVW -2
� 8.4.3 Whe peUfoUmance VWXd\ of Whe SiPMV -2
� 8.4.4 Whe peUfoUmance of Whe GS-HCAL-Cell -2
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BackupChapWeU 8 HadUon caloUimeWeU--V2.0--40P
¾ 8.5 The ElecWUonicV & DAQ (Changjinfan, Lifei)--1P

� 8.5.1 Whe ElecWUonicV foU SiPM
� 8.5.2 ReadoXW ElecWUonicV
� 8.5.3 Whe DAQ foU GS-HCAL

¾ 8.6 The MechanicV (Pei\anWian, Shangbofeng) --10P
� 8.6.1 Whe BaUUel paUW -4
� 8.6.2 Whe endcap paUW -4
� 8.6.3 Whe cooling paUW -2

¾ 8.7 The DeWecWoU La\oXW （YXbo[iang，Zhang\onglong）--5P
� 8.7.1 Whe GS-HCAL-ModXle -2
� 8.7.2 Whe GS-HCAL-PUoWoW\pe -1
� 8.7.3 Whe beam WeVW  -2

¾ 8.8 The BackXp DeVigh --10P
� 8.8.1 Semi-DigiWal HCAL baVed on RPC (SDHCAL) （YanghaijXn）-5
� 8.8.2 AnalogXe HCAL baVed on plaVWic VcinWillaWoU (PS-HCAL) （LiXjianbei）-5
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The Manpower of the HCAL 
n 1. The PS-HCAL 

n Jianbei Liu, Haijun Yang, Boxiang Yu灱Yunlong Zhang灱ǅǅ灱 

n 2. The GS-HCAL 灿 Sen Qian 灭IHEP灮

n Sub-system: 2 Conveners + others

n Physics灿Manqi Ruan(IHEP)灱Haijun Yang(SJU)灱

n Software: Sengsen Sun(IHEP)炀

n Design:  Fangyi Guo(IHEP), Hengne Li(SCNU)灱

n Glass Scintillator: Sen Qian(IHEP), Jing Ren(HEU)灱the GS collaboration Group

n SiPM: Yuguang Xie(IHEP), Jifeng Han(SCU)灱

n Electronics: Jingfan Chang(IHEP)灱

n DAQ灿Chen Boping(IHEP),

n Mechanics: Yatian Pei(IHEP), Junsong Zhang

n Detector灿Boxiang Yu(IHEP), Yunlong Zhang (USTC)灱
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The Manpower of the subsystem of GSHCAL
Ph\VicVφManTi RXan(IHEP)，HaijXn Yang（SJTU），

SofWZaUe: SengVen SXn(IHEP)χ
DeVign:  Fang\i GXo(IHEP), Hengne Li(SCNU), Qingming Zhang(XJTU), Wei]heng Song(IHEP), Peng HX(261)
              Dejing  DX(IHEP), Hongbing Diao(SUTC), Ji\Xan Chen(SJTU), ««

    --Wo deVign Whe GS-HCAL deWecWoU baVed on Whe CEPCSW;
GlaVV ScinWillaWoU: Sen Qian(IHEP), Jing Ren(HEU)，Whe GS collaboUaWion GUoXp;

   --R&D of Whe GS foU CEPC-HCAL, a Vpecial gUoXp independenW of CEPC; 
SiPM: YXgXang Xie(IHEP), Jifeng Han(SCU), GXang LXo(SYSU),

   --Wo do Whe UeVeaUch of SiPM foU CEPC-HCAL, Whe elecWUonicV of SiPM foU Whe GS peUfoUmance WeVW;
ElecWUonicV: Jingfan Chang(IHEP)，
          --Wo deVign Whe ASIC and FEE foU CEPC-HCAL; Whe poZeU VXppl\, Whe cableV and Vo on; 
DAQ: Chen Boping(IHEP),
MechanicV: YaWian Pei(IHEP), JXnVong Zhang(IHEP), Shang Bofeng(ZZU) 
          --Wo deVign Whe MechanicV of Whe GS-CEPC-HCAL; alVo Whe cell, Whe modXle, Whe cooling V\VWem;
DeWecWoUφBo[iang YX(IHEP), YXnlong Zhang (USTC)
         --Wo VWXd\ Whe modXle of Whe GS-HCAL ZiWh GS and SiPM, Whe coVmic Ua\ WeVW, Whe beam WeVW;



SKaPU@KJGR.ac.cP

2024-10-28



2   



3   



4   

CQOOGPVU HTQO IDRC

n MaVWTG FGXGNQROGPV QH VJG INaUU UcKPVKNNaVQT VGcJPQNQI[, FGOQPUVTaVKPI OaUU RTQFWcVKQP aPF 
cQUV cQPVaKPOGPV YKVJ WPKHQTO RTQRGTVKGU UWcJ aU JKIJ FGPUKV[, JKIJ NKIJV [KGNF, NaTIG 
aVVGPWaVKQP NGPIVJ, aPF UJQTV FGca[ VKOG;

n ˙ ORVKOK\aVKQP QH ECaN HCALFGUKIP ITaPWNaTKV[ baUGF QP UKOWNaVGF RJ[UKcU RGTHQTOaPcG;

----(PJ[UKcU + DGUKIP)

n ˙ ORVKOK\aVKQP QH QVJGT aURGcVU KPcNWFKPI GS-SKPM cQWRNKPI, OGcJaPKcU, cQQNKPI, aPF 
GNGcVTQPKcU;

----GS-SKPM cQWRNKPI (GS+SKPM);

----OGcJaPKcU +cQQNKPI (MGcJaPKcU), 

----GNGcVTQPKcU (ENGcVTQPKcU)

n ˙ PTGRaTaVKQP aPF bGaO VGUVKPI QH HWNN-UK\G HCaN RTQVQV[RG.

----(DGVGcVQT, aNUQ PGGF OQTG OQPG[ HQT VJG HWNN-UK\G RTQVQV[RG )

n ˙ TJG ECaN-HCaN VTaPUKVKQP TGIKQP OWUV bG GXaNWaVGF YKVJ aVVGPVKQP VQ RJ[UKcU RGTHQTOaPcG.

----(PJ[UKcU + DGUKIP)
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TJG MaPRQYGT QH VJG UWbU[UVGO QH GSHCAL
Ph\sicsφManqi RXan(IHEP)，HaijXn Yang（SJTU），

SoftZare: Sengsen SXn(IHEP)χ
Design:  Fang\i GXo(IHEP), Hengne Li(SCNU), Qingming Zhang(XJTU), Wei]heng Song(IHEP), Peng HX(261)
              Dejing  DX(IHEP), Hongbing Diao(SUTC), Ji\Xan Chen(SJTU), ««

    --to design the GS-HCAL detector based on the CEPCSW;
Glass Scintillator: Sen Qian(IHEP), Jing Ren(HEU)，the GS collaboration GroXp;

   --R&D of the GS for CEPC-HCAL, a special groXp independent of CEPC; 
SiPM: YXgXang Xie(IHEP), Jifeng Han(SCU), GXang LXo(SYSU),

   --to do the research of SiPM for CEPC-HCAL, the electronics of SiPM for the GS performance test;
Electronics: Jingfan Chang(IHEP)，
          --to design the ASIC and FEE for CEPC-HCAL; the poZer sXppl\, the cables and so on; 
DAQ: Chen Boping(IHEP),
Mechanics: Yatian Pei(IHEP), JXnsong Zhang(IHEP), Shang Bofeng(ZZU) 
          --to design the Mechanics of the GS-CEPC-HCAL; also the cell, the modXle, the cooling s\stem;
DetectorφBo[iang YX(IHEP), YXnlong Zhang (USTC)
         --to stXd\ the modXle of the GS-HCAL Zith GS and SiPM, the cosmic ra\ test, the beam test;
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VJG CQPcGRVWaN DGVGcVQT DGUKIP QH GS-HCAL

X 4000

¾ GS-Cell
  5.20M Pics

¾ Barrel-modXle¾ Endcap-modXle

¾ Barrel-Protot\pe

¾ Barrel-Detector

¾ CEPC-GS-HCAL

¾ Endcap-Detector

¾ Endcap-Protot\pe

X 48

X 16

X 1X 2
X 16

X 1400

X 48
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Chapter 8 Hadron calorimeter--V1.0
� 8.1 IntrodXction
� 8.2 ReqXirements
� 8.3 SXrYe\ of HCAL technical options

� 8.3.1 Semi-Digital HCAL based on RPC (SDHCAL)
� 8.3.2 AnalogXe HCAL based on plastic scintillator(PS-HCAL)
� 8.3.3 AnalogXe HCAL based on glass scintillator (GS-HCAL)
� 8.3.4 HCAL option selection for the reference detector

� 8.4 Critical issXes and technical challenges
� 8.5 R&D efforts and resXlts
� 8.6 Designs inclXding electronics, mechanics and cooling
� 8.7 Performance from simXlation and beam test
� 8.8 SXmmar\

VJG V1.0 QH VJG CJaRVGT QH HCAL
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¾ 8.1 Ph\sics ReqXirements of HCAL
¾ 8.2 Design of the GS-HCAL

� 8.2.1 the introdXction of CEPC-SW-HCAL
� 8.2.2 the beam backgroXnd simXlation
� 8.2.3 the standalone modXle simXlation
� 8.2.4 the PFA performance simXlation

¾ 8.3 The Glass Scintillator
� 8.3.1 the Scintillator materials
� 8.3.2 the performance of 5cm cXbe sample of GS1
� 8.3.3 the performance of 5cm cXbe sample of GS1+
� 8.3.4 the performance of 4cmX4cmX1cm sample of GS1
� 8.3.5 the MIP responce of the GS1

¾ 8.4 The SiPM
� 8.4.1 the introdXction of SiPM
� 8.4.2 the electronics for the SIPM test
� 8.4.3 the performance stXd\ of the SiPMs
� 8.4.4 the performance of the GS-HCAL-Cell

Chapter 8 Hadron calorimeter--V2.0

¾ 8.5 The Electronics & DAQ
� 8.5.1 the Electronics for SiPM
� 8.5.2 ReadoXt Electronics
� 8.5.3 the DAQ for GS-HCAL

¾ 8.6 The Mechanics
� 8.6.1 the Barrel part
� 8.6.2 the endcap part
� 8.6.3 the cooling part

¾ 8.7 The Detector La\oXt
� 8.7.1 the GS-HCAL-ModXle 
� 8.7.2 the GS-HCAL-Protot\pe

� 8.7.3 the beam test  
¾ 8.8 The BackXp Desigh

� 8.8.1 Semi-Digital HCAL based on RPC 
(SDHCAL)

� 8.8.2 AnalogXe HCAL based on plastic 
scintillator (PS-HCAL)


