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SM background

We analyze the LHC searches for H via the bb̄γγ final
states.

1. The dominant SM background processes include the
bb̄γγ and t̄tγγ.

2. Contributions from h(→ γγ)Z(→ bb̄) and h(→ γγ)t̄t:
negligible.

3. Reducible QCD backgrounds with jets to fake either
b-jets and/or photons.
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SM background

Following the ATLAS detector performance:

• The photon identification efficiencies:

ϵq→γ ≈ 3.6× 10−4 , ϵg→γ ≈ 3.6× 10−5 ,

with q and g representing the quark-jet and gluon-jet
respectively.

• The b-jet mis-tag rates:

ϵc→b ≈ 0.2 , ϵj→b ≈ 0.01 ,

with j representing the light jets.
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SM background

• For the bb̄γγ background, the relevant reducible QCD
background contributions include:

cc̄γγ , jjγγ , bb̄gγ , cc̄gγ , jjgγ , bb̄qγ , cc̄qγ , jjqγ ,
bb̄gg , cc̄gg , jjgg , bb̄gq , cc̄gq , jjgq , bb̄qq , cc̄qq , jjqq ;

• For the t̄tγγ background, the relevant reducible QCD
background contributions include:

t̄tgγ , t̄tqγ , t̄tgg , t̄tgq , t̄tqq .
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Background corss section for 8TeV
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Background corss section for 8TeV

• Truth D3PDs(Major background processes, allowing for
light-flavor jets to fake photons photons and b-tagging:
bb̄γγ, bb̄jγ, bb̄jj, bjγγ, bjjγ, jjγγ.)
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Background corss section for 8TeV
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Background corss section for 8TeV

MG5 Xsection[fb] 8TeV Xsection[fb] 14TeV
bbγγ 8.28 20.13
bbjγ 39.55e3 104.6e3
bbjj 8.68e6 24.27e6
bjγγ
bjjγ
jjγγ 1510 3131
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