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Higgs to di-photons at ATLAS 



Higgs Cross-Sections at LHC 
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In Run 2 use 
N3LO cross-
section for ggF 



Main Decay Modes 
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Higgs decay to γγ 

γγ Backgrounds Reducible γj and jj  
Backgrounds 

q→π0 

Different background components studied with data-driven methods 
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The ATLAS Detector 



Object and Event Selection 
q Photons: EM clusters with calo + track isolation that: 

q Leptons: Calo. + track isolation with: 

q Jets: Anti-kt with R=0.4, overlap removal: 
 
 

q B-jets with working points  
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Phys. Rev. D 90, 112015 (2014) 

|⌘e| < 2.47, ETe > 15GeV, |⌘µ| < 2.7, ETµ > 10GeV

|⌘j | < 4.4, pTj > 30GeV

✏b(Rj) : 60%(450), 70%(140), 80%(29), 85%(11)

|⌘� | < 1.37 or 1.52 < |⌘� | < 2.37

p�1

T /m�� > 0.35 and p�2

T /m�� > 0.25



Diphoton Invariant Mass 
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8 Phys. Rev. D 90, 112015 (2014) 

Introducing categories to enhance sensitivity to 
explore various production mechanisms 
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Effective signal mass resolutions σ68 and σ90 for the 7 TeV and 8 TeV data 
in each event category, where σ68 (σ90) is defined as half of the smallest 
interval expected to contain 68% (90%) of the signal events 
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Signal Strengths 

Coupling Modifiers 

JHEP08(2016)045 
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ggF 

VBF 

VH 

ttH 

Phys. Rev. D 90, 112015 (2014) 
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ggF@NNLO 



Systematics 
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Phys. Rev. D 90, 112015 (2014) 

Relative systematic uncertainties on 
the inclusive yields. Parentheses are 
for ttH and VH mechanisms 

Relative systematic uncertainties 
due to jet energy scale, jet energy 
resolution and jet vertex fraction  

Systematic uncertainties on the 
diphoton mass resolution for the 8-
TeV data. Used leading production 
mechanism in each category 
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ATLAS-CONF-2016-067 
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For more details see Alain Bellerive’s talk   

ggF@N3LO 

ggF@NNLO 



Fiducial and differential 
cross-sections 
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Measure detector-corrected event yields without 
imposing theory assumptions 

The correction factors is the ratio of events 
reconstructed at detector-and particle-levels 

JHEP09(2014)112 
ATLAS-CONF-2016-067 



16 ATLAS-CONF-2016-081 



17 

Tr
an

sv
er

se
 m

om
en

tu
m

  

JH
E

P
09

(2
01

4)
11

2 
A

T
LA

S
-C

O
N

F-
20

16
-0

67
 

Je
t m

ul
tip

lic
ity

 



Effective Lagrangian approach  
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Observed allowed ranges at 95% CL 

CP-even 

CP-odd 

New HWW,HZZ, 
HZγ interactions 

Sensitivity to signal strength 
and differential distributions  

LO Madgraph used to model 
effect of HD operators. 
Assume QCD/EW HO 
corrections factorize from NP 
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Outlook and Conclusions 
q The di-photon final state plays a critical role in the 

understanding of the Higgs boson 
q Signal strengths of different production mechanisms 

and their ratio to ggF are measured  
q First fiducial total and differential cross-sections 

measured with Run I data 
q Exploration of different production mechanisms a 

very important role for Run 2 
q First measurements of signal strengths and fiducial 

cross-sections with Run 2 measured 
q Looking forward to measurements with significantly 
larger Run 2 data sets 
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Extra Slides 
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Cross-section measurements 

JHEP09(2014)112 
ATLAS-CONF-2016-067 
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Statistical correlations between the measured cross 
sections in bins of the diphoton transverse 
momentum and jet multiplicity distributions. 

PLB 753 (2016) 69-85 
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PLB 753 (2016) 69-85 


