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A narrow mass peak…
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… on a large background!
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Simulation
mH = 120 GeV
√s = 14 TeV



“Irreducible” background
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parton fragmentation



“Reducible” background
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σ(γj) ~ 103 σ(γγ)
σ(jj) ~ 106 σ(γγ)



Signal vs. background
• small branching ratio (~10-3) 
• huge background

ü γγ, γj, jj, Drell-Yan

• S/B ~ 3%
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Hàγγ significance

Marco Delmastro Experimental Particle Physics 8

 [GeV]Hm
110 115 120 125 130 135 140 145 150

0
Lo

ca
l p

-1410

-1210

-1010

-810

-610

-410

-210
1

210

410
510

σ1
σ2
σ3
σ4

σ5

σ6

σ7

 (category)
0

Obs. p
 (category)

0
Exp. p

 (inclusive)
0

Obs. p
 (inclusive)

0
Exp. p

 = 7 TeVsData 2011,  
-1Ldt = 4.8 fb∫

 = 8 TeVsData 2012,  
-1Ldt = 20.7 fb∫

ATLAS Preliminary

 (GeV)Hm
110 115 120 125 130 135 140 145 150

Lo
ca

l p
-v

al
ue

 (7 TeV)-1 (8 TeV) + 5.1 fb-119.7 fbCMS γγ →H 

σ1 

σ2 

σ3 

σ4 

σ5 

-110

-210

-310

-410

-510

-610

-710

-810

-910

Observed 7 + 8 TeV
Observed 7 TeV
Observed 8 TeV
Expected 7 + 8 TeV
Expected 7 TeV
Expected 8 TeV

Eur. Phys. J. C 74 (2014) 3076ATLAS-CONF-2013-012

ATLAS CMS



Hàγγ invariant mass resolution
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Hàγγ (weighted) mass spectra
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Hàγγ signal and background “toy”models
• γγ background approximated model

• Hàγγ approximated model

• Width dominated by invariant mass resolution 
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Toy experiments (fluctuation can change the results!)
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Significance evolution
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