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1.Introduction	of	CEPC
• The	Circular	Electron-Positron	Collider
• Main purpose: precision measurements of the Higgs	boson	
properties
• Advantages:	cleaner	environment,	model	independent	measurement
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Higgs	boson	production	and	decay	at	CEPC
• Production	process:
	𝑒$𝑒% → 𝑍𝐻
𝑒$𝑒% → 𝜈*𝜈*+H		(W	fusion)
𝑒$𝑒% → 𝑒$𝑒%H (Z	fusion)
• Background	process:
𝑒$𝑒% → 𝑒$𝑒%(𝛾),		
𝑒$𝑒% → 𝑞𝑞0(𝛾),	
𝑒$𝑒% → 𝜇$𝜇% 𝛾 or	τ ,
𝑒$𝑒% → 𝑊𝑊,		𝑒$𝑒% → 𝑍𝑍,		
𝑒$𝑒% → 𝑒$𝑒%𝑍,	
𝑒$𝑒% → 𝑒$𝜐𝑊%/𝑒%𝜐𝑊$

Decay	mode:
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2.Research	steps
1. WHIZARD	generate	samples	(	signal	and	background)
2. MokkaC detector	simulation
3. Event	reconstruction
4. Analysis
recoil mass: for	𝑒$𝑒% → 𝑍𝐻 ,Z decays to a pair of visible fermions
the mass of the system recoiling against the Z boson.

Recoil mass spectrumàmass of Higgs boson,production cross
section,branching ratio …àrelative	statistic	error?
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Inclusive and exclusive measurement
Inclusive:
1. Z → 𝑙$𝑙%

Event	selection	based	on	the	information	of	2	leptons	
(independent	of	higgs boson	decay)
2. 𝑍 → 𝑞𝑞0
𝑍 → 𝑞𝑞0 has	larger	decay	branching	ratio
but	worse	energy	resolution	and	selection	of	events because of the higgs decay
3. 𝑍 → 𝜈𝜈	+		
Exclusive:
1. H → 𝜇$𝜇%
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3.Boosted	Decision	Tree	&	TMVA
Seperation between	signal	and	background:
Boosted	Decision	Tree	&	Cut	based	method
Decision tree:
a	sequence	of	binary	splits	of	the	data
particle	identification	(PID)	variables	

7



3.Boosted	Decision	Tree	&	TMVA
minimize gini_left+gini_right
next	node	maximize	the	change	in	gini
Gini_parent_node – Gini_right_child_node – Gini_left_child_node
Boosting:
A	small	change	in	the	training	data	can	produce	a	large	change	in	the	
tree.	
Decision	TreeàBoosted Decision	Trees	
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3.Boosted	Decision	Tree	&	TMVA
Ensemble	learning:	bagging	,boosting
For	boosting,	the	training	events	which	were	misclassified	have	their	
weights	increased	(boosted),	and	a	new	tree	is	formed.
ROOT	TMVA

Choose	the	best	one:
ROC	curve	,	efficiency…….

Distribution	 of	signal	&	backgroundà cut	of	selection
After	selection	:	fit… 9



Q&A
Thank	you!
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