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Search for the Higgs Boson in
the H→γγ channel

• Background studies
• Signal studies (O. Davignon)
• Statistical analysis and results
• Perspectives (O. Davignon)
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Particles through ATLAS
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BACKGROUND
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Statistical analysis and results
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Limit setting
• Observed limits

1. Construct the likelihood function

Xi = Observable (mγγ)
S = Nsig expected 
B = Nbkg expected
µ = signal scale factor
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Limit setting
• Observed limits

2. Compare the compatibility of the data with the
background-only and signal+background hypotheses
(for given mH and µ values) µ fixed

µ free
Bkg-only toys
Sig+Bkg toys

Background-only like
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Limit setting
• Observed limits

2. Compute CLs(µ)

Bkg-only toys
Sig+Bkg toys

Background-only like

1-pb

pµ
If, for µ = 1, CLs ≤ α, we would state that the SM Higgs boson is excluded
with (1- α) CLs confidence level
Then, we adjust µ until we reach CLs = 0.05 ⇒ µ95%CL
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Limit setting
• Expected limits

• Generate a large set of background-only pseudo-data and calculate
CLs and µ95%CL for each of them.

• Build a cumulative probability distribution starting from cero.
• The point at which the cumulative probability distribution crosses the

50% line is the median expected value
(±1σ ⇒ 16% and 84%; ±2σ ⇒ 2.5% and 97.5%    ).

50% of the times we would exclude a
signal of 4xSM cross-section
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Exclusion limits

The variations of the observed limit, between 2 and 5.8 SM, are consistent
with the expected statistical fluctuations around the median limit.
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Quantifying an excess of events
• Use the probability p0 for the background to fluctuate and give

an excess of events as large or larger than the observed one.

Observed value

p0

Bkg-only toys

µ=0 fixed

µ free
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Quantifying an excess of events

1σ

2σ

No     excess is found in the diphoton invariant mass distribution.
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Conclusion
• No significant excess observed and limits are set in agreement

with the sensitivity.

Sensitivity for 1xSM (10 fb-1)

Next week results with 5fb-1 of luminosity will be published!
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Backup
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CMS results


