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Properties of the Higgs boson in the two photon

decay channel with the ATLAS detector
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Properties of the SM Higgs boson Production modes and
Standard Model predicts production cross sections and couplings
decay branching fractions (for a given Higgs mass) Signal strength: w= Nobserved
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Standard Model production Higgs boson decay to two Measurement in H — vy consistent with
modes photons SM prediction within 1.90:
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Photon identification July 2012: Higgs
Discrimination from hadronic boson discovery In agreement with SM predictions
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*H—yy needs jet rejection of ~10% to g o E combination with other channels
be dominated by yy background i I E Effective scale factors k for the coupling to
.Com_bmes cuts sequentially (8 TeV) o " foa s s 5 fermions (F) and vector bosons (V)
or with a neural network (7 TeV) o - R S E—— _
ﬁ ggg% 4:_?TL£I'SVJLdt=4.6-4.8 fo! ;::;l“l{ %g;g::’ed -
2 2002 3 1s=8TeV |Ldt=20.7 b + SM x Best Fit |
Efficiency extrapolation T L | W
from Z—ee g i —
*Very pure electron sample without Phys. Lett. B 726 (2013) o E
biasing shower shapes 3 E
*Shower-shapes of photons and electrons very similar -Z;"bf"oé”b'g”';“'a 1---'1'2~~1'3;-"'1'4~'1'5;fe
*Remaining differences corrected for by dedicated transformations . .
s T |y T In agreement with SM predlctlonK=1
0 3 OF ETaemedoeon A\ 3 Phys. Lett. B 726 (2013)
- : . -
10_2? imi _Qm _ ATLAS Prelimina :

10°E Simulation

g 1 0 3 Simulation I

| Differential cross-sections

10

1 {1

- 04 05 u.s. 0.7 o.i 0.9 1 ] 04 05 06 07 08 09 ] First measurements of Higgs
Efficiency combination | boson differential cross section:
Meaggrecrlnents in good agreement with results from two other methods and studying production and decay
combine F i kinematics
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Impact on H—-yy analysis
Composition of the selected sample Identification efficiency uncertainty on

Vv 75+3% expected number of signal events
vtjet and jet+y 22+2% July 2012 10.8% Second-largest experimental TR TRy
jet+jet 2.610.5% December 2012 5.3% _uncer’galnty on the measured Particle level p_ _ [GeV]
inclusive signal strength :
March 2013 2.4% ATLAS-CONF-2013-072
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