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IDRC Request:
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1. The project leadership and IDRC should assemble a coherent list of R&D activities, 
such that the presence of gaps and overlaps can be determined and addressed 

2. Each current R&D project should provide, key information to the IDRC: 
• The objectives of the project 
• The anticipated schedule on which the objectives will be met 
• The funding available to the project, and the leadership arrangements within it 
• The extent to which the project is a CEPC-specific development

• Manpower resources available for the project, including type (student, faculty, 
engineer, etc) and FTE 

We added:

Goal: Clarify the R&D activities on-going within the CEPC Detector Project 



1 - Vertex 
2 - Tracker 
2.1 - TPC 
2.2 - Silicon Tracker 
2.3 - Drift Chamber 
3 - Calorimeter 
3.1 - ECAL Calorimeter 
3.2 - HCAL Calorimeter 
3.3 - DR Calorimeter 
4 - Muon Detector 
5 - Solenoid 
6 - MDI 
7 - TDAQ 
8 - Software and Computing

Detector R&D Tasks Arrangement
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Sub-group conveners and other  
detector R&D proponents were asked to 

compile documents with required information 

Detector R&D sub-projects 
identified and numbered accordingly

R&D tasks created
under these tasks}



Word document template:
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Word document template:
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Preliminary Documents:
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17 documents



A couple of examples: HTS Solenoid
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A couple of examples: Dual Readout Calorimeter
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Detector R&D Major R&D Breakdown
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1. Vertex 
1.1. Pixel Vertex Prototype 
1.2. ARCADIA/LFoundry CMOS 

2. Tracker 
2.1. TPC 
2.2. Silicon Tracker 
2.3. Drift Chamber 

3. Calorimeter  
3.1.ECAL Calorimeter 

3.1.1. Crystal Calorimeter 
3.1.2. Scintillator-Tungsten  

3.2. HCAL PFA Calorimeter 
3.2.1. DHCAL 
3.2.2. Sci AHCAL 

3.3. DR Calorimeter 
4. Muon Detectors 

4.1. Muon Scintillator Detector  
4.2. Muon and pre-shower MuRWell Detectors 

5. Solenoid 
5.1. LTS Solenoid 
5.2. HTS Solenoid 

6. MDI 
6.1. LumiCal Prototype 
6.2. Mechanics 

7. TDAQ 
8. Software and Computing

17 documents



Projects overview
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17 documents, total: 80 pages

PBS Task	Name Page Subtasks Context Team Document	Responsible
CEPC	Detector	R&D	Project

1 Vertex
1.1 Vertex	Prototype 5 9 CEPC China+	interna/onal	collaborators Zhijun,	Ouyang
1.2 ARCADIA	CMOS	MAPS 6 6 Generic INFN,	Italy Manuel	Rolo
2 Tracker
2.1 TPC	Module	and	Prototype 6 12 CEPC IHEP,	Tsinghua Huirong
2.2 Silicon	Tracker	Prototype 6 8 Generic China,	UK,	Italy Harald	Fox,	Meng	Wang
2.3 DriI	Chamber	AcKviKes 4 3 FCC-ee/CEPC INFN,	Novosibirsk Franco	Grancagnolo
3 Calorimetry
3.1 ECAL	Calorimeter
3.1.1 Crystal	Calorimeter 5 6 CEPC IHEP,	Princeton	+	others Yong	Liu
3.1.2 PFA	Sci-ECAL	Prototype 3 3 CEPC USTC,	IHEP Jianbei	Liu
3.2 HCAL	Calorimeter
3.2.1 PFA	Digital	Hadronic	Calorimeter 4 5 CEPC SJTU,	IPNL,	Weizmann,	IIT,	USTC Haijun	Yang,	Imad	Lak/neh,	Shikma	Bressler
3.2.2 PFA	Sci-AHCAL	Prototype 4 4 CEPC USTC,	IHEP,	SJTU Jianbei	Liu
3.3 Dual-readout	Calorimeter 5 5 FCC-ee/CEPC INFN,	Sussex,	Zagreb,	South	Korea Roberto	Ferrari
4 Muon	Detector
4.1 Scin/llator-based	Muon	Detector	 4 5 CEPC Fudan,	SJTU Xiaolong	Wang,	Liang	Li
4.2 Muon	and	pre-shower	µRWELL- 5 4 FCC-ee/CEPC INFN,	LNF Paolo	Giacomelli
5 Solenoid
5.1 LTS	solenoid	magnet 4 4 CEPC IHEP+Industry Zhu	Zian
5.2 HTS	solenoid	magnet 4 4 CEPC IHEP+Industry Zhu	Zian
6 MDI
6.1 LumiCal	Prototype 4 2 ILC/CEPC AC,	IHEP Suen	Hou
6.2 Interac/on	Region	Mechanics 3 4 CEPC IHEP Hongbo	Zhu
8 SoIware	and	CompuKng 7 11 CEPC IHEP,	SDU Li	Weidong,	Ruan	Manqi,	Sun	Shengseng,	Li	Gang

Total subtasks: 95



Projects overview: Funding
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17 documents, total: 80 pages

PBS Task	Name Page Subtasks Context Team Funding
CEPC	Detector	R&D	Project

1 Vertex
1.1 Vertex	Prototype 5 9 CEPC China+	interna/onal	collaborators MOST1/MOST2
1.2 ARCADIA	CMOS	MAPS 6 6 Generic INFN,	Italy INFN:	1.35	MEur
2 Tracker
2.1 TPC	Module	and	Prototype 6 12 CEPC IHEP,	Tsinghua MOST,	NSF
2.2 Silicon	Tracker	Prototype 6 8 Generic China,	UK,	Italy None	dedicated
2.3 DriI	Chamber	AcKviKes 4 3 FCC-ee/CEPC INFN,	Novosibirsk INFN:	370	kEur
3 Calorimetry
3.1 ECAL	Calorimeter
3.1.1 Crystal	Calorimeter 5 6 CEPC IHEP,	Princeton	+	others CAS:	4	MRMB
3.1.2 PFA	Sci-ECAL	Prototype 3 3 CEPC USTC,	IHEP MOST,	NSF:	3	MRMB
3.2 HCAL	Calorimeter
3.2.1 PFA	Digital	Hadronic	Calorimeter 4 5 CEPC SJTU,	IPNL,	Weizmann,	IIT,	USTC MOST,	NSF:	5.6M,	Cremlin+
3.2.2 PFA	Sci-AHCAL	Prototype 4 4 CEPC USTC,	IHEP,	SJTU MOST:	10	MRMB
3.3 Dual-readout	Calorimeter 5 5 FCC-ee/CEPC INFN,	Sussex,	Zagreb,	South	Korea INFN,	RBI:	60kEur,	KNRF:	2	MUSD
4 Muon	Detector
4.1 Scin/llator-based	Muon	Detector	 4 5 CEPC Fudan,	SJTU Fudan
4.2 Muon	and	pre-shower	µRWELL- 5 4 FCC-ee/CEPC INFN,	LNF INFN:	150	kEur
5 Solenoid
5.1 LTS	solenoid	magnet 4 4 CEPC IHEP+Industry CAS,	IHEP:	4.5	MRMB
5.2 HTS	solenoid	magnet 4 4 CEPC IHEP+Industry CAS:	3	MRMB
6 MDI
6.1 LumiCal	Prototype 4 2 ILC/CEPC AC,	IHEP AC:	Small
6.2 Interac/on	Region	Mechanics 3 4 CEPC IHEP IHEP
8 SoIware	and	CompuKng 7 11 CEPC IHEP,	SDU None



Projects overview: FTE
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PBS Task	Name Team Faculty Postdoc Students Engineers
CEPC	Detector	R&D	Project

1 Vertex
1.1 Vertex	Prototype China+	interna/onal	collaborators 21 17.2 3.5
1.2 ARCADIA	CMOS	MAPS INFN,	Italy
2 Tracker
2.1 TPC	Module	and	Prototype IHEP,	Tsinghua 3 4 1
2.2 Silicon	Tracker	Prototype China,	UK,	Italy
2.3 DriI	Chamber	AcKviKes INFN,	Novosibirsk 2.5 2.4 1.8 0.8
3 Calorimetry
3.1 ECAL	Calorimeter
3.1.1 Crystal	Calorimeter IHEP,	Princeton	+	others 1.3 1
3.1.2 PFA	Sci-ECAL	Prototype USTC,	IHEP 1.9 2.5
3.2 HCAL	Calorimeter
3.2.1 PFA	Digital	Hadronic	Calorimeter SJTU,	IPNL,	Weizmann,	IIT,	USTC 2 1.5 2.5 0.5
3.2.2 PFA	Sci-AHCAL	Prototype USTC,	IHEP,	SJTU 2.3 0.8 4
3.3 Dual-readout	Calorimeter INFN,	Sussex,	Zagreb,	South	Korea 4.2 2.2 6.8 1.3
4 Muon	Detector
4.1 Scin/llator-based	Muon	Detector	 Fudan,	SJTU 1 2.1 0.2
4.2 Muon	and	pre-shower	µRWELL- INFN,	LNF 2 1.5 1 0.3
5 Solenoid
5.1 LTS	solenoid	magnet IHEP+Industry 2.5 0.5 2 0.5
5.2 HTS	solenoid	magnet IHEP+Industry 2 0.5 2 0.5
6 MDI
6.1 LumiCal	Prototype AC,	IHEP 1 1 2 1
6.2 Interac/on	Region	Mechanics IHEP 0.5 1.5
8 SoIware	and	CompuKng IHEP,	SDU 7 2 3 0

Total: 54 12 52 11



Projects overview: Schedule
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Plan and Final Remarks:
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1) Collected preliminary version of documents describing 
R&D projects related to CEPC 
• In general documents are in good shape, requiring 
only minor modifications to be released 

• Describing up to 95 different tasks 
• Some funding available, but to realize the tasks 
described more funding will be required 

• Labour resources involved > 120 FTE!

1. Vertex 
1.1. Pixel Vertex Prototype 
1.2. ARCADIA/LFoundry CMOS 

2. Tracker 
2.1. TPC 
2.2. Silicon Tracker 
2.3. Drift Chamber 

3. Calorimeter  
3.1.ECAL Calorimeter 

3.1.1. Crystal Calorimeter 
3.1.2. Scintillator-Tungsten  

3.2. HCAL PFA Calorimeter 
3.2.1. DHCAL 
3.2.2. Sci AHCAL 

3.3. DR Calorimeter 
4. Muon Detectors 

4.1. Muon Scintillator Detector  
4.2. Muon and pre-shower MuRWell Detectors 

5. Solenoid 
5.1. LTS Solenoid 
5.2. HTS Solenoid 

6. MDI 
6.1. LumiCal Prototype 
6.2. Mechanics 

7. TDAQ 
8. Software and Computing

2) Compile into one single document and provide to     
detector R&D committee soon 
• Summary document will be circulated among 
everyone for final comments  

• Documents are available at: https://
indico.ihep.ac.cn/event/11799/

3) Discuss with committee next steps, including proposal 
submission procedure

https://indico.ihep.ac.cn/event/11799/
https://indico.ihep.ac.cn/event/11799/
https://indico.ihep.ac.cn/event/11799/


Extra Slides
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CEPC International Detector R&D Committee (IDRC)
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Dave Newbold, UK, RAL (chair) 
Jim Brau, USA, Oregon 
Brian Foster, UK, Oxford 
Liang Han, China, USTC 

Andreas Schopper, CERN, CERN 
Steinar Stapnes, CERN, CERN 

Hitoshi Yamamoto, Japan, Tohoku

Valter Bonvicini, Italy, Trieste 
Ariella Cattai, CERN, CERN 

Cristinel Diaconu, France, Marseille 
Abe Seiden, USA, UCSC 

Laurent Serin, France, LAL 
Roberto Tenchini, Italy, INFN 

Ivan Villa Alvarez, Spain, Santader

Harvey Newman, USA, Caltech 
Marcel Stanitzki, Germany, DESY

In Beijing By Vidyo

Excused from first meeting

Committee: 16 members



CEPC International Detector R&D Committee (IDRC)
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Committee proposed by CEPC IAC

Detector R&D Committee that reviews and endorses the Detector R&D proposals from the 
international community, such that the international participants could apply for funds 

from their funding agencies and make effective and sustained contributions.



CEPC International Detector R&D Committee (IDRC)
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First meeting happened on Tuesday, Nov 19 
https://indico.ihep.ac.cn/event/10941/

Key tasks of this inaugural meeting were:  

 ●  To establish the working mode of the panel  

 ●  To review the current catalogue of R&D activities  

 ●  To provide initial feedback to the project leadership on the shape and scale 
of the R&D programme, and on short-term priorities  

 ●  To identify further information the committee will need in the future. 

Organizational Meeting:



IDRC Recommendations:
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3. As a step in the transition from R&D to detector choices and TDRs, the project should 
aim to complete an update to the CDR within 12-18 months. This should take into 
account machine parameter changes, any new or modified physics requirements, 
and the availability of new sub-detector systems. This process should happen in 
parallel with sub-system R&D, and form the focal point for global detector 
optimisation studies 

4. A conservative full-detector concept, potentially deliverable on an aggressive time 
scale, should be specified by the CEPC Management and adopted as the baseline 
for the CDR update. This should then act as a comparator for alternative concepts, 
that can fit within a less aggressive schedule, with a different balance of risk, cost 
and performance



IDRC Recommendations:
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5. A set of short-term requirements on simulation and reconstruction tools should be 
established, serving the needs of detector optimization studies, and informing the 
plans for software and data management development in the pre-TDR period 

6. Find ways to increase the rate of progress should be found for certain R&D areas, such 
that they do not hold up the overall detector design process. These include: 
• The precision timing detector 
• The trigger and readout strategy 
• The machine-detector interface and LumiCal 

7. Sufficient time should be allocated during CEPC workshops for IDRC discussions, not 
conflicting with other events requiring the attendance of project leadership or IDRC 
members 



Findings
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• Requirements on sub-detectors should not be viewed in isolation, but increasingly in the 
context of studies of global detector performance, since there are strong interactions 
between sub-detector design choices. One example is the interplay between calorimetry, 
precision timing, and tracking in achieving the overall particle ID performance goals.  

• In light of the above, the requirements on, and potential of, the proposed precision timing 
detector should be determined as a matter of urgency.  

• A clear chain of argument, starting with physics requirements and culminating in detailed 
sub-detector specifications, should be maintained during the optimisation of the detector 
concepts. This will allow the impact of design changes to be assessed in terms of their 
effect on overall physics performance.  

• The requirements on the muon sub-detector should be clarified, specifying the minimum 
performance needed for the core physics programme, as well as desirable additional 
features to allow a wider range of physics. The justification for a stand-alone muon 
spectrometer should be carefully examined. 



Findings
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• Regardless of choices regarding a precision timing detector, a common timestamping 
strategy should be defined, capable of dealing with 25ns running at the Z pole.  

• There is no clear overarching trigger and readout strategy for the CEPC detectors. Decisions 
on architecture may have strong effects on the design of sub-detector electronics, and one 
or more clear options for triggering need to be rapidly established. The feasibility of 
operation in ‘triggerless mode’ should also be evaluated.  

• There are a number of overlapping proposals for calorimetry, with a wide range of cost and 
performance. A clear set of requirements and a path to a baseline design choice need to 
be established.  

• Global detector studies will require, at a minimum, a coherent and flexible fast simulation 
tool, capable of supporting parallel studies of several evolving integrated detector 
concepts. This should continue to be a priority in experiment software development, though 
it is also important to begin the process of designing the experiment data model and base 
software framework. It is likely that software tools are on the critical path for detector 
design. 



Findings
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•  The CEPC software suite builds upon common tools used for studies of several different 
machines. The strategy to continue co-development of common tools with other 
experiments is correct, and divergence between projects should be avoided in view of the 
limited available effort.  
  

•  The machine-detector interface and LumiCAL are complex and challenging aspects of the 
overall detector design. Close cooperation between accelerator and detector teams must 
be reinforced and maintained.  

•  In general, the process of transition from generic R&D to concrete optimised CEPC detector 
designs is not yet fully mapped out. Adherence to an aggressive overall project plan will 
require this process to be understood in the coming year, and for a clear strategy for 
optimisation and technology selection criteria to be defined well in advance of the 
collaboration-building stage.  

•  A wide-ranging R&D programme should be maintained for the time being, though with the 
recognition that not all concepts under development will be mature on the time scale 
dictated by the overall CEPC schedule. 



Highlights for discussion at IDRC Meeting
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https://indico.ihep.ac.cn/event/10941/


