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高能所所创新基金支持	



Outline 
ü Introduc5on		
ü SoHware	developments	

Ø Simula5on		
Ø Reconstruc5on	
Ø Analysis	

ü Detector	op5miza5on	
Ø VTX	
Ø Tracker	
Ø Calorimeter	

ü Summary		
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Higgs physics at CEPC�
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Observables:		Higgs	mass,	σ(ZH),		produc5on	rates	(σ(ZH,	nnH)×B(HàX)),	distribu5ons	
	

Derive:	Absolute	Higgs	width,	branching	ra5os,	couplings		



Higgs physics at CEPC�
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Analysis	

soHware	op5miza
5on	

Reconstruct	all	the	physics	objects	(e,	µ,	τ,	γ,	Jet,	
MET,	...)	
	
Excellent	VTX:		b,	c,	tau	tagging	
Excellent	Tracker:	δ(1/Pt)	~	2*10-5(GeV-1)	
	
PFA	oriented	Calorimeter	(~o(108)	channels):	Pid,	
Jet	energy	resoluSon,	etc	
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Simula5on	tools	
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Developed	from	Mokka	
	applied	to	both	CEPC	&	SPPC	Detector	design					2	Staffs:	Chengdong	Fu	&	Yin	Xu	

More	func5ons,	more	detector	drivers	…	
Edit	geometry,	B-field,	sub-detector	study	…  	



A	general	Lepton	ID	for	Calorimeter	with	High	
granularity	(LICH)	by	Dan	Yu	
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Based	on	Arbor	and	BDT,	using	4	classed	of	24	input	discrimina5on	variables		
	
Performance	test		by	requiring	:	Max	[(e_likeness,	µ_likeness),	e_likeness	>	0.5	&&	
µ_likeness	>	0.5)	
	
Single	charged	par5cle	with	E	>	2	GeV:	lepton	efficiency	>	99.5%	&&	Pion	mis	id	<	2%	



A	dedicated	analysis	framework	
Novices	can	start	from	root	…			
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Data	à	ntupes	à	plots		



Detector	Op5miza5on	
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ü  Goal:	
²  Deepen	understanding	on	the	physics	requirement	&	performance:	Set	up	

physics	benchmarks	
² More	realis5c	-	Precise	modeling	of	hardware	response:	Cooperate	with	

sub	detector	group	studies,	develop,	validate	and	integrate	dedicated	
DigiSzaSon	

ü  So\ware	Tools	
²  Implementa5on	of	Detector	Geometry:	Mature	
²  Adjust/Op5mize	reconstruc5on	algorithm:	current	focus	(always	a	shortage	

in	manpower)	
ü  Main	acSons	

²  April	2016,	CEPC_v1→CEPC_o_v2:	test	of	soHware	readiness		
²  April–now:	Sub-detector	level	op5miza5ons/explora5ons	



Physics	Benchmarks	
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Each	analysis	to	be	redone	at	different	geometry,	full	simulated	Higgs	signal	sample,		
(and	poten5ally	WW	sample)		
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Summary		

•  CEPC:	flexible	simula5on,	reconstruc5on,	calibra5on	
and	analysis	soHware	chain	ready,	sufficient	for	
detector	op5miza5on.	

•  Full	simula5on	of	Benchmark	analysis	almost	
converged,	ready	for	itera5on	for	detector	
op5miza5on		

•  Op5miza5on	already	started	to	answer	some	key	
ques5ons		

•  An	alterna5ve	detector	ini5alized.		

2016/11/18	 院前沿重点项目启动会，暨国际创新海
外团队&所创新团队2016年联合年会 	 25	


