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Introduction
Higgs discovered in 2012

More work? Measurements on:
Coupling
Mass
Differential xsection
Fiducial xsection
     In two photon final state
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LHC and ATLAS detector

Data accumulated 2011 
7TeV 2012 8TeV 5.2+20.8 
fb-1

ATLAS detector:
• Inner detector
• EM calorimeter
• Hadronic calorimeter
• Muon Spectrometer
• Magnet system
• Trigger
• DAQ system

Measurements:
• Track (ID, MS)
• Energy
• Position of vertices

Objects provided:
• Electron
• Muons
• Photons
• Jets
• Transverse missing 

energy (MET)
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The mass spectrum
● Find Higgs?

● 1) At least two photons
● 2) well identified and isolated
● 3) Invariant mass peak!

What can a mass peak do?
a) compare to the MonteCarlo Event 
yields—Coupling 
b) Measure the position of mass peak
c) Measure event yields in a 
dedicated bins/phase space—
differential measurement
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Categorization
We have the invariant 
mass spectrum in 
many categories 
instead an inclusive 
one

Dedicated for different 
physics region, 
VBF enriched, 
VH enriched,
 ttH enriched......

 

To measure the 
different Higgs 
production mode

Bring more 
complicity
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MultiVariate Analysis in Vector Boson Fusion categories

 Boost Decision Tree (G) 

6 Kinematic variables

Pseudo Rapidity

jets

Photon

Treat complicated situation, 2 
photon + 2 forward jets
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Higgs mass and coupling measurement

Signal strength of different 
production mode are measured

The Higgs mass is measured as 
well, using data in Higgs to 
diphoton and four-lepton channel.

Fit all categories simultaneously,  
immediately we have:
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Differential measurement

● Steps:
● I. Measure the Higgs boson yields in differential bins by fitting the 

data invariant mass spectrum.
● Now we have the Higgs yields distribution

● II. use bin by bin method to unfold the detector effect.
● This is to remove detector effect, reconstruction level->particle 

level
● III. Divided by the luminosity, convert event yields to cross section

● Now ready to compare with the theoretical prediction
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Binning and variables

● Higgs kinematics

● Spin C-P variable

● Jet activity

● VBF sensitive variables

Fit and unfold



  10

Differential cross section
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Fiducial cross section



  12

Fiducial cross section results
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Conclusion

● The measurement on Higgs boson properties benefits from the 
two photon invariant mass peak.

● The 2011 and 2012 data taking in ATLAS provided fruitful 
discoveries and measurement, including the coupling, mass, 
differential and fiducial cross section measrement.

● Looking forward to 2015 data taking and any possible new 
physics. 
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Back up
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Spin analysis
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Nominal MC samples
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Reference

● Fiducial& differential xsection
http://arxiv.org/abs/1407.4222

● Mass: http://arxiv.org/abs/1406.3827
● Coupling: http://arxiv.org/abs/1408.7084

http://arxiv.org/abs/1407.4222
http://arxiv.org/abs/1406.3827
http://arxiv.org/abs/1408.7084
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