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pWe want to improve recoil mass resolution of Higgs->inv. analysis.
𝑒"𝑒# → 𝑍𝐻, 𝑍 → 𝑞𝑞, 𝐻 → 𝑖𝑛𝑣𝑖𝑠𝑖𝑏𝑙𝑒

𝑀012
3 = 𝑠� − 𝐸8 3 − 𝑝⃗8 3

pApply kinematic fit 
minimize χ2 under constraints => method of Lagrange multipliers 

𝜒3 = 𝜂=>? − 𝜂@1AB
C𝑉"E 𝜂=>? − 𝜂@1AB + 2𝜆C I 𝑓

• measured parameters 𝜂 : 𝐸KE, 𝜃ME, 𝜙KE, 𝐸K3, 𝜃M3, 𝜙K3
• constraint function 𝑓 : 𝑚KE,K3 = 𝑚8 = 91.2	GeV, ( 𝛽KE = |𝑝KE|/𝐸KE, 𝛽K3 = |𝑝K3|/𝐸K3 )
• covariance matrix 𝑉 : 𝜎[ = 40% I 𝐸� , 𝜎_ = 0.1𝑟𝑎𝑑, 𝜎c = 0.1𝑟𝑎𝑑

pUse MarlinKinfit
fitter engine : NewtonFitter
samples : ffH_ZZ_4n { ILD_l4_v02, ILD_s4_v02, (ILD_o1_v05) }

pStatus
• there may be some bugs .....

pPlan 
• adjust jet energy resolution for each event 
• apply BW mass constraint
• consider ISR effect ( include aa_lowpt overlay)
• make my own kinematic fitter

kinematic fit
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MarlinKinfit result
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backup
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lIn SM, Higgs decays invisibly through 
H → ZZ∗ → 4𝜈 (BR(H → 𝑖𝑛𝑣.)~0.1%)

lIf BR(H → 𝑖𝑛𝑣.) exceeds SM prediction ,
it signifies new physics beyond SM (BSM)  

lWe estimate SM upper limit of BR(H → 𝑖𝑛𝑣.)

lCompare between left & right polarization at the ILC

Motivation

2017/7/24 @ILC 
camp BSM search using invisible Higgs decay at the ILC 5
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𝐵𝑅 H → ZZ∗ → 4𝜈 ~0.1%
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Ø A.	Ishikawa	(Tohoku	Univ.),	
”Search	for	Invisible	Higgs	Decays	at	the	ILC”	LCWS2014@Belgrade
Ø M.	A.	Thomson	(Univ.	of	Cambridge),	arXiv:	1509.02853	(2015)

LHC	CMS	result	(95%	CL)
observed	(expected)

24%	(23%)



2017/11/24 Study of Kinematic Fit for Higgs->inv. 6



Jet energy resolution study
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