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Those	we	know	about	Higgs	Boson

Production,	decay,	quantum	corrections,	…	
Agreement	with	the	SM,	but	…



Those	we	do	not	know	up	to	now



Questions	to	the	Higgs	boson

• What’s	the	origin	of	Higgs	boson’s	mass?	
• Is	it	composite	or	fundamental?	
• What’s	the	shape	of	Higgs	potential?	
• How	is	EW	symmetry	broken?	
• Whether	there	is	only	one	Higgs	boson?	
• Can	EW	baryongensis	work?	
• …



Fundamental? Composite?

To	resolve	the	fine	structure	of	Higgs	boson,		more	
measurements	at	the	LHC,	high	precision	and	high	energy	
machines	are	needed	(Higgs	factory,	ILC,	FCC-ee/pp,	CEPC/
SPPC).	A	new	quest	to	the	mystery	just	began.



A	schematic	view	to	EFT	with	a	Hggs	boson

SM

A	few	TeV

100~200	GeV

EFT	with	A	Higgs

Composite,	SUSY,	or	others

E

Bottom-up	approach	
Model-indepdent









A	model	corresponds	to	a	specific	corner	of	parameter	space



3	Perturbative	Unitarity	Constraint









4	Multi-Higgs	boson	final	state		
via	VBF	Productions



Model	Implement	in	Whizard

Model	Implement	in	Madgraph

Agreement	among	Whizard,	Madgraph,	and	VBFNLO	is	checked.
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Results	in	the	SM:	gains	with	collision	energy	increase







We	assume	other	parameters	can	be	determined	to	be	close	to	those	of	the	SM





[�0.01, 0.01] [�0.01, 0.01]
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we can determine trilinear coupling to [0.9,1.2] at a 100 TeV collider 
with an integrated luminosity 30/ab, similar to a precision!

that ILC (1 TeV, 4/ab) can achieve 
Q. Li, Z. Li, QY, X.R. Zhao, PRD92(2015)1,014015, arXiv:1503.07611

[-1.4,8.3]
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[-13,20]

C.Y. Chen,QY, X.R. Zhao, Z.J. Zhao, Y.M. Zhong, PRD93 (2016)1, 013007



EL for GF Processes
(up to O(p6))

At leading order



[0.99,1.01] [0.9,1.1][-0.1,0.1]

gg ! hh

W. Kilian, S. Sun, X. Zhao, and Z. Zhao, JHEP1706,145(2017)

Effective Couplings at a 100 
TeV collider



Higgs Quartic Couplings at 
a 100 TeV collider

[-0.8,1.3] [-2.3,1.5] [-13,20]

gg ! hhh

W. Kilian, S. Sun, X. Zhao, and Z. Zhao, JHEP1706,145(2017)
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Conclusion

• EFT	is	a	model	independent	way	to	describe	
new	physics.	

• EFT	with	a	Higgs	boson	can	serve	as	a	useful	
tool	to	explore	the	potential	of	the	LHC	and	
future	colliders.	

• High	energy	hadron	colliders	and	high	
precision	machines	can	offer	us	the	capability	
to	address	the	fundamental	questions	about	
the	Higgs	sector	at	the	TeV	scale.



Backup
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