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PMTH & T{EFDRD4

DRD4 structure (from the Proposal)

Structure and naming
scheme of DRD4

Following new nomenclature (10-10-2023)
= ~
WP 4.1 WP4.2 WP43 RICH WP44:TOF WP4.5: SciFi& TR
Solid state PD ‘Vacuum based PD N f .Y
gDRDTA3: [ Following DRDT 4.4:
) Develop RICH and Develop compast high || Advance SciFi and
Following themes DRDT 4.1 and DRDT 4.2: imaging detectors wi performance tme-of- |1 Transition Radiation -

W Enhance the timing resolution and spectral range of phaton low mass and high flight detectors detectorns ©

D, | detectors. Develop for extreme Eming g

W

§ Task 4.1.1 Task 4.2.1 Task 4.3.1 Task 4.4.1 Task 4.5.1 s

L e k422 Task 4.3.2 Task 4.4.2 i

- =3

5 Task4.13 Task 4.2.3 Task 4.3.3 Task4.43 é
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S
"é Fid WG 4.1 WG45 WG4 )
£ | Phatodetector RED Spocific
(é‘ Sold state e —
£ | Gaseous SeiF concepts,
-g Vacuum TR (Salit atatn bassd} blue sky
= s o
107 ow 2023
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o

HZHAWG1 workshop

HRAREE
PMTE 42

DRD4-WG1: Deputy Convener (3%35)
PhEZ4HZIDRD4 Collaboration Meeting ;

PhotonDetector [ f7HH,

WG1: Photon Detectors

s Scientific forum for studies and development of novel photodetectors
with focus on PID for future experiments

= Topics (selection):

Radiation hardness; timing resolution; high-rate capabilities; longevity

Extreme conditions: e.g., cryogenic and high magnetic field

Large-area (e.g. SiPMs arrays, LAPPDs, etc.); hybrid detectors

Fine granularity detectors for future high-rate experiments

New technologies: CMOS-SPADs, new SiPM structures, BSI SiPMs

New photocathode structures and materials

Novel materials for photon detection: e.g., Ge-on-5i APDs;

Read-out electronics for extreme environments, fast timing and high
channel density; optimal sensors and R/O electronics integration

o Simulations of photo-detector response
» Standardization of procedures for photodetectors characterization

o

{ I = = = S [ =

WGI1 Convener: Fabrice Retiere (TRIUMF)
Deputies: Angela Romano (Birmingham), Qian Sen (IHEP-CAS)

DRDC Meeting 13/11/2024 5 DRD+ Status Report

WP2: Vacuum-based Photodetectors

Examples of onoing activities

To fully exploit MCP we propose the following scherme:
1A wansparentg1d placed downstream and resd out by sensor with
excellent

measure with great precision
fanche: wmlueuulnng vl oo of locaromios

Amorphous Silicon Microchannel
Plates: A new photon detector with 10
ps timing and 15 pm spatial resolution

ue!rﬂw Komstantinou, Luca Antognini, Samira Frey, Christophe
Ballif and Nicolas Wyrsch

PCT/EP2020/050058

PICMIC

IEM NEUCHATEL EPFL

2.0 The R&D of the MCP-PMT in IHEP

Opersion Princpie.

Reflective silicon-based
photocathode development

H.ADGU I Laknen' . L Lecerc " . Terrier, €. Chevaler.
Pilet, B, Rea', B, Kleimann '

CERN - DRD4 week, 21" October 2024

DRDC Meeting 13/11/2024 23 DRD4 Status Report
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Drift chamber
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o - TR . 1. The PS-HCAL
- zm“““"‘““‘;““'“m I - - ® Jianbei Liu, Haijun Yang, Boxiang Yu, Yunlong Zhang, ------ ;
e e o 2. The GS-HCAL : Sen Qian (IHEP)
e - & ® Sub-system: 2 Conveners + others
o L ® Physics: Mangi Ruan(IHEP), Haijun Yang(SJU),
‘WI :ﬂ m Software: Sengsen Sun(IHEP);
—_— ) = Design: Fangyi Guo(IHEP), Hengne Li(SCNU),
i o K oz “ ® Glass Scintillator: Sen Qian(IHEP), Jing Ren(HEU), the GS coll
==y ;::;:"'“ — Siim (5 = SiPM: Yuguang Xie(IHEP), Jifeng Han(SCU),
S e ® Electronics: Jingfan Chang(IHEP),
Ml = DAQ: Chen Boping(IHEP),
S 2 = Mechanics: Yatian Pei(IHEP), Junsong Zhang
e o = Detector: Boxiang Yu(IHEP), Yunlong Zhang (USTC},




the Conceptual Detector Design of GS-HCAL

» Endcap-module » GS-Cell » Barrel-module
5.20M Pics
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X 48

» Eggdcap-Prototype totye

» Endcap-Detector
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X 16
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> 20264F: GS-HCAL Cell 4035, #:EilliX, Module 403, SFHL4MIR;
> 20274FE: GS-HCAL Prototype MR, FELEMARL,
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Work Package 1 - Tasks DRD Calo
Task/Subtask Sensitive Material/ Absorber DRDT
Task 1.1: Highly pixelised electromagnetic section
Subtask 1.1.1: SIW-ECAL Silicon/ Tungsten 6.2
Elm. Subtask 1.1.2: Highly compact calo Solid state (Si or GaAs)/Tungsten 6.2
sections Subtask 1.1.3: DECAL CMOS MAPS/Tungsten 6.2,6.3
Subtask 1.1.4: Sc-Ecal Scintillating plastic strips/Tungsten 6.2
Task 1.2: Hadronic section with optical tiles
Subtask 1.2.1: AHCAL Scintillating plastic tiles/Steel 6.2
Hadronic Subtask 1.2.2: ScintGlassHCAL Heavy glass tiles/Steel 6.2
sections Task 1.3: Hadronic section with gaseous readout
Subtask 1.3.1: T-SDHCAL Resistive Plate Chambers/Steel 6.2
Subtask 1.3.2: MPGD-HCAL Multipattern Gas Detectors/Steel 6.2,6.3
Subtask 1.3.3: ADRIANO3 Resistive Plate Chambers+Scintillating 6.1,6.2,6.3

plastic tiles/ Heavy Glass

&£ 20 (@

Sampling Glass Scintillator

Fangyi Guo, IHEP
on behalf of ScintGlass HCAL team

HCAL

ey & TRAsHA kb UL h

Institute of High Energy Physics, Chinese Academy of Sciences

20241031: DRDG6 Collaboration

Meeting

ZHET AR &I HCEPC-GS-HCALJT

> BETGSHIRE, HERAEGSAZSMN
DRD6HYMER TAE, IRMATHE, K
ATTAT LASE S At N JBEBRAE i A7 i 5

> GS-HCALJFRIBEIRZGATT, 1ENAR
HAMLZ

ScintGlassHCALL

Glass scintillator R&D: Light yield

CERN Muan b {10 GV maan) EESY Electrn beam (5 G
11 ghasa tibes estudd a1 CERN (20235} [l ——

e TR B
- < asmiii R
! = = |3

~ T8, MC)

Rt e GNPy | A e e
Sampling fraction — 31% (MC) e i e
50 — 750 pruked 250~ 700 phuday
> Typlos Mae = Typical MIP res panses:
- 20 pa M 50 — B0 ps R

GS-HCAL performance simulation
ey to energy ‘threchota, irks

= Plan in next years: follow DRD6G and CEPC Ref-Det TDR timeline.
= 2024 - 2025: detector design and optimization, 4x4x 1 cm? tile RED, SIPM and electronics
performance test

= 2026 - 2027: prototype construction and test.

Chesler of Excellence
( PRiISMA* L Maseri -01/11/24 8 WP summary

sorusas: GUTEN B ER
UNIVMERSITAT ‘“ !

20241031: DRDG6 Collaboration Meeting
SRR EHHGS-HCALAFT T RZ —
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RADIATION
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An evaluation method for nuclear radiation detection performance of D ETECTIO N

A & ~
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| glass scintillator

FLE, BT, TWR, & &, & =&, | znenaouua‘-senulan‘-’-:;,-uua:aP-Dejlngsu‘-Rulrn‘- - lifeng Han' cnenu - Peng Hu' TECHNOLOGY

2 Rad fon Detection Technology and Methods
| /fdnl
|
|

ng
& R | Shan Liu” - Yong Liu’ - Lishuang Ma' - Lalshun Qin® - Jing Ren g Iql ng Song’ 5 n Sul'® xuel sun’
miie s sal T, S [ | Xinyuan Sun'® . Gao Tang® . Zhigang Wang‘-l.QIWu‘-DongV ng’ . Lirong Zhe ng v Zhe® AND METHODS
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5 I Abstract
2023 £RFHX. | Purpose Glass i f in Hadronic calorimetry (HCAL) of the CEPC. It requires soj p|| cated

|
B R, B . \ | instruments and suitable methods to obiain scintillation pr pem of the glaszsl n the first time. It is necessary o ablsh
|
|

M m jon spectrum. The
tim i ¥ d afterglow. The scintillation properties include light yield,
} ene: icle (MIP) se. And a new method fm men_mnng the low light yield of
gl
Res! te test system uation method, which can evaluate the nuclear radiation
det ors.
| Concusion By conti improving th and ion process of the glass, it can provide potential possi-
J \ bilities for the application in the high physics exp and nuclear radiation detection fields.

Keywords CEPC . Calorimeter - Glass scintillator - Scintillation - Nuclear radiation detection
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