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Status

lI	became	a	master	course	1st year	student	this	April,	and	
joined	ILC	physics	group.
lI	plan	to	study	BSM	Search	using	Higgs	to	Invisible	Decay.	
lFirst,	in	order	to	understand	analysis	method,	I	reproduced	
Higgs	recoil	mass	study	of	J.Yan.
lNow	I	moving	to	study	of	Higgs	to	invisible.
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lIn	the	SM,	Higgs	decays	invisibly	through	the	process
H → ZZ∗ → 4𝜈 (BR~0.1%).

lIf	the	BR	is	over	the	prediction	of	the	SM,
It	is reliable	evidence	for	new	physics	beyond	the	SM.

Higgs	to	Invisible	Decay
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Signal feature

lTwo-Jet

lInvisible	particle	exist

l𝑀BB ≈ 𝑀D (𝐵𝑅 Z → 𝑞𝑞 ~70%)

l𝑀GHIJKL ≈ 𝑀MKNNO
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Major	Backgrounds
The	major	backgrounds	have	the	final	states	qqll,qqlν,qqνν.

1. ZZ	semileptonic

2. WW	semileptonic

3. Z𝜈H𝜈H, Z → qq

4. W𝜈H𝜈H,W → qq



Recoil	Mass	Method		
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lFor	my	study,	I	reproduced	the	study	of	Higgs	Recoil	
Mass	method.

lIt	is	important	for	Higgs	invisible	decay	study.

lModel	independence	
◦ We	can	measure	Higgs	without	the	direct	measurement	of	it.
◦ Measure	Higgs	cross	section	and	Higgs	mass	precisely.

𝜎89 =
𝑁5

𝐵𝑅 Z → 𝑙U𝑙V ε5𝐿
𝑀GHI
Y = 𝑠� − 𝐸L]L^ Y − �⃗�L]L^ Y

l For	this	study,	I	used	leptonic channel	𝑍 → 𝑙U𝑙V.

l For	the	search	of	BSM,	I	will	also	use	hadronic	channel
𝑍 → 𝑞𝑞.



Reproduce	Recoil	Mass	Result
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“Left”:𝑃 𝑒V, 𝑒U = (−0.8,+0.3) “Right”:𝑃 𝑒V, 𝑒U = (+0.8,−0.3)

Ref.： J.Y.	et	al,	arXiv:1604.07524	
𝑒V + 𝑒U → 𝜇V + 𝜇U +𝑋@250GeV

Best	lepton	pair
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Plans

lStudy	analysis	code
◦ I	will	get	the	analysis	code	from	Junping san
◦ First,	reproduce	the	leptonic channel,	then	hadronic	channel

lUnderstand	analysis	method	
ØJet	clustering	algorithm
◦ Apply	to	the	hadronic	channel

ØKinematic	Fitting
◦ For	good	resolution

lThink	of	ways	to	improve	measurement	precision
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Back	Up
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Background	
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[先⾏研究]	
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引⽤:LCWS14⽯川さんのスライドより

l Z由来のジェット対
l エネルギー損失が

ヒッグス質量に相
当

Signal

by	Toy	MC


