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Outline
• ATLAS detector and B tagging performance in run 2
• Search for SM VBF H(bb)+𝛾 production
• Search for Exotics X-> H(bb)+𝛾 production and X-> W/Z+
𝛾 production
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ATLAS	Detector	phase 0 upgrade	
from run	1	to	run	2

• IBL	=	New	Insertable pixel	B-Layer	at	R=33	mm
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b	quark	jets	in	ATLAS	(2)	
• Light jet rejection power increases by a factor of 10 in run 2
• Two	ways	to	Identify	b	jets	

– impact	parameters
– secondary	vertex	from	B	decay
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• ATLAS detector and B tagging performance in run 2
• Search for SM H(bb)+𝛾 production
• Search for Exotics X-> H(bb)+𝛾 production and X-> W/Z+
𝛾 production
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Search for SM VBF H(bb)+𝛾
• Motivation: Search H→bb decay mode

– largest branching ratio (~58%), not confirmed yet
• VHbb ATLAS (3.5σ), CMS (3.8σ).
• VBF H(bb)+𝛾
• VBF
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Search for SM VBF H(bb)+𝛾(2)
• Motivation2: background for X->H(bb)+𝛾 search
• Benefit from high energy photon final state

– Photon is easy to trigger
– suppresses	QCD	background
– IHEP group play proposed photon channel and design
dedicated trigger. (𝛾+4jets triggers)
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Results of VBF H(bb)+𝛾 (30 fb-1 ,13TeV)
• Observed		significance: 1.9σ (μ= 3+-1.7)

– Analysis	sensitivity	dominated	by	the	photon	channel.
– More details in Liaoshan Shi’s poster.

• Dominant	uncertainty	from	data	statistics
– Expect significant improvement with full run-2 data.
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• ATLAS detector and B tagging performance in run 2
• Search for SM H(bb)+𝛾 production
• Search for Exotics X-> H(bb)+𝛾 production and X-> W/Z+
𝛾 production
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• Motivation
– Search for anomalous magnetic moments of H (or W/Z)

q More W/Z anomalous coupling will be covered Dr. Shu Li tomorrow
– Several models predict a new massive scalar decaying into H𝛾

• Event selection :
– boosted jet ( b tagging) -- from H, W or Z decay
– high pT 𝛾 (pT>250GeV)

• The main background
– 𝛾 +jets
– H𝛾
– H𝛾
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Introduction search for X-> H𝛾



Key issue in search for TeV new physics
• Two b jets from boosted Higgs decay merge into one
• Difficult to reconstruct Higgs boson in jet final state
• Two new analysis technique used in this analysis

– B tagging on track jets
– Jet substructure

11

New physics



Jet Substruture
• df
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Jet mass
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Reconstructed boosted H, Z and W boson

arXiv:1805.01908



B tagging on track jet
• B tagging based on track jet
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Limit setting of X-> H𝛾 search
• Use analytic function to fit fast falling background from

– 𝛾jets, Z𝛾, SM VBF H𝛾
• The first X-> H𝛾 limits (from 1TeV to 3TeV)
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Result of X->H+𝛾 search
• IHEP/TDLI played a leading role in this analysis
• First	H+𝛾 search	Highlight by ATLAS experiment in LHCC open

section (May 30,2018)
• Physics briefing report	in ATLAS webpage
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Prospect	of	future	X->H+𝛾 search
• Development	in	advanced	double	b	jet	tagger	
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Prospect	of	future	X->H+𝛾 search
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Expect	significant	improvement	in	full	run-2	dataset
In	double	b	tagging	efficiency	



Summary
• SM VBF H(bb)+𝛾 production （30fb-1 )

– Alternative to VH(bb) analysis
– Observed significance 1.9σ
– Expect	significant	improvement	in	full	run-2	dataset

• First H+𝛾 search in LHC （ 36fb-1 ）

– new tool	 for multi-TeV new physics
– Expect	significant	improvement	in	full	run-2	dataset
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B	jet	energy	corrections	

• Using	ATLAS	default	jet	energy	calibrations
– Higgs	mass	resolution	is	not	great	
– Asymmetry	in	mass,	long	tail	in	low	mass	region

• Dedicated	B	jet	calibration	
– Muon-in-jets	corrections
– Kinematic	likelihood	
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• Trigger: 
– L1	trigger:	single	photon	(pT >	25	GeV)	
– High	level	trigger:	4	jets	pT >	35	GeV,	mjj>	700	GeV	

• Offline Selection: 
– Tight	ID	photon,	pT >	30	GeV	
– 4	jets	with	pT>	40	GeV	
– 2	central(|η|<2.5) b-tagged jets	
– pT(bb)>80GeV	
– mjj>	800	GeV	

• BDT discriminant 

• Define 3 regions with different S/B
• Fit mbb in 3 regions 
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VBF	H(bb)𝛾 event	selection



VBF	H(bb)𝛾MVA	Input	varialbe:
photon	centrality
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