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Week 1 | Week 2 | Week 3 (Conference Week)

Week 1

Date Time Venue Event

9 Jan (Mon) 09:00-18:00 IAS2042
(2/F) 

[Special Event] "Gravitational Cosmology" Meeting (Details)

11 Jan (Wed) 10:30-12:00 IAS2042
(2/F)

Talk: "An Overview on Weak Gravity Conjecture"
William Cottrell (University of Wisconsin - Madison)
(Click here for presentation file)

 14:00-15:30 Talk: "Physics of Cosmological Collider"
Yi Wang (The Hong Kong University of Science and
Technology)
(Click here for presentation file)

12 Jan (Thu) 10:30-12:00 IAS2042
(2/F)

Talk: "Top-tagging at the Energy Frontier"
Minho Son (Korea Advanced Institute of Science and
Technology)
(Click here for presentation file)

 14:00-15:30 Talk: "Higgs Precision and Top Quark EFT constraints at
CEPC"
Zhen Liu (Fermi National Accelerator Laboratory)
(Click here for presentation file)

13 Jan (Fri) 10:30-12:00 IAS2042
(2/F)

Talk: "The 2nd Hyper-Kamiokande Detector in Korea"
Seon-Hee Seo (Seoul National University)
(Click here for presentation file)

 14:00-15:30 Talk: "Calorimeter Technologies for Future Colliders"
Peter Loch (University of Arizona)
(Click here for presentation file)

Week 2

Date Time Venue Event

16 Jan (Mon) 10:30-12:00 IAS2042
(2/F)

Talk: "R&D with the Prototype of TPC for the Future
Machines"
Serguei Ganjour (CEA-Saclay) 
(Click here for presentation file)



Outline	

• Performance	requests	
• Status	and	goals	for	detector	R&D
• Urgent	tasks
• Plan	for	CDR
• Summary	
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Physics	Program	at	CEPC

• Baseline	
- 10#	𝐻 @		240	GeV
- 10&'(&&	𝑍 @~		91	GeV
- 10#(*	𝑊,𝑊( @~160	GeV

(	w/	beam	energy	measurement	)
• Upgrade	phases	(optional)

- high luminosity	Z-pole	physics,	10-.(-# cm-2s-1

- polarized	beam(s)	for	Z,	W
- 𝑡𝑡̅ at	~350	GeV
- …
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A	detector	at	CEPC

• The	detector	design	could	benefit	from	20+	years’	world-
wide	studies	for	ILC

• Performance	requests:

➣ extremely	good	space	resolution
➣ low	material	budget
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Performance	requirements	of	ILC	detectors
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• Vertexing
– ~1/5	rbeampipe,~1/30	pixel	size	(wrt LHC)	

• Tracking
– ~1/6	material,	~1/10	resolution	(wrt LHC)	

• Jet	energy	(Higgs	self-coupling,	W/Z	separation)
– ~1/2	resolution	(wrt LHC)

3/ 25 10 / sinip m m ps µ µ q= Å

5(1/ ) 5 10 /GeVps -= ´

/ 0.3/ ( )GeVE E Es =
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(h → bb ,cc ,τ +τ−)

  

€ 

(e+e− → Zh→ +−X; incl. h→ nothing)

or better
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A	detector	at	CEPC

• The	detector	design	could	benefit	from	20+	years’	world-
wide	studies	for	ILC

• Performance	requests:

➣ precise	tracking,	low	X0	
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A	detector	at	CEPC

• The	detector	design	could	benefit	from	20+	years’	world-
wide	studies	for	ILC

• Performance	requests:

➣ high granularity	calorimeters
➣ Particle	Flow	Algorithm	(PFA)
➣ less	demanding	wrt ILC	detectors
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ILD-like	design	in	PreCDR

• ILD-like design as	a	reference	for	feasibility	studies

- New	MDI	design with a	shorter	L*=1.5m
- Silicon	pixel	vertex	detector,	strip	trackers	
- TPC	as	main	tracking	device
- B	field	3.5T
- Very	high	granularity

ECAL		(0.5cm	x	0.5cm)
HCAL	(1.0cm	x	1.0cm)
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ILD-like	design	in	PreCDR

• Not	so	obvious	the	challenging	issues	could	be	resolved	…

• beam	structure
- detector	cooling		
- vertex	detector	readout
- ion	feedback	in	TPC

• Z	pole
- event	rate	(<	1kHz	)
- hermeticity ?
- 𝜋/𝐾 separation?
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Strategies	for	studies	after	PreCDR

• Explore	technologies	for	each	sub-detector	could	reach	the	
performance	requests:	ILD	is	just	a	reference

• Starting	critical	R&D	listed	in	PreCDR

• Meanwhile keep in	mind	the	machine	has	not	been	fully	
defined	yet…
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Vertex	detector	R&D:	Status	and	Plan
• R&D	target:	still	not		reach	the	request,	1st step

• CMOS	Pixel	sensor	(CPS)

2017-01-23 Yuanning	Gao,	CEPC	Detector 10



Vertex	detector	R&D:	Status	and	Plan
• 1st	CPS	prototype	design
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Vertex	detector	R&D:	Status	and	Plan
• 2nd	CPS	prototype	design
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TPC	studies:	Status	and	Plan
• Target

- understand	the	effect	of	ion	feedback
- GEM+Micromegas to	suppress	ion	back	flow	(	0.1%	)
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TPC	studies:	Status	and	Plan
• Preliminary	results	from	simulation	studies

- ion	back	suppression	to	0.1%	is	possible		
à beam	test	in	2017-2018	with	GEM+Micromegas module

- occupancy	is	very	low	even	for	Z-pole	
- distortion	by	ions	acceptable	up	to	10-4cm-2s-1
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Calorimeters:	Status	and	Plan
• CALICE	studies
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ECAL	R&D:	Scintillator-W
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Join	the	R&D	activities	in	CALICE
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Simulation	studies:	Optimization
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Impact	on	Scintillator-W	ECAL	?	



• MDI	is	crucial	for	CEPC.		A	design	of	MDI	relies	on	the	
design	of	the	machine.				

Preliminary	studies	on	MDI	
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Exercises…



Urgent	tasks

• Physics	@Z	
à EW	phjysics based	on		10&'(&& Z			

vs.		10&5 Z		(FCC-ee studies)
à flavor	physics

• Beam	energy	measurement
à beam	depolarization	at	Z,	W
à at	240	GeV?	

• Anything	else	?

2017-01-23 Yuanning	Gao,	CEPC	Detector 32



Plan	for	CDR

• By	international	collaboration	!

• 1st draft	by	end	2017

• Optimization	based	on	ILD-like	design	as	a	reference

• Develop	2+	concepts?
- full	silicon	tracking
- drift	chamber	+	dual	readout	copper	calorimeter
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Funding	from	Ministry	of	Science	and	Technology		

R&D‘S	on	Physics	and	Key	Technologies	for	High	Energy	
Electron-Positron	Circular	Collider
• 2016.07-2021.06
• 36M	RMB
• Accelerator	Physics	&	collider	design 3.88
• Key	accelerator	technologies 11.60
• Simulation	&	detector	design 5.24
• Key	detector	technologies 15.28

Another	MOST	fund	(~40M)	in	2018
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Summary

Yuanning	Gao,	CEPC	Detector

• Program	made	after	the	PreCDR
- R&D	on	key	technologies
- need	more	efforts	on	MDI	(after	the	machine	design?)
- Physics	@Z/W,	beam	energy	measurements	to	be	studied	

soon

• Plan	for	CDR
- develop/collect	(new)	ideas	for	2+	detector	concepts
- critical	R&D

• CEPC	is	an	international	project,	you	are	all	welcome	to	
join	us!
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Detector	talks	at	this	workshop
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