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SM background

We analyze the LHC searches for H via the bby~y final
states.

1. The dominant SM background processes include the
bbyy and ttyy.

2. Contributions from h(— y7v)Z(— bb) and h(— y7)tt:
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:

e The photon identification efficiencies:
~ —4 ~ -5
€gsy 3.6 x1077, €4y ~3.6x1077,

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

e The b-jet mis-tag rates:
€csp 0.2, €4,~0.01,

with j representing the light jets.
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SM background

e For the bbyy background, the relevant reducible QCD
background contributions include:

coyy, gy, bbgy, cegy, Jigy, bbay, ceqy, diqy,
bbgg, ccgg, Jjigg, bbgq, ccgq, jjgq, bbaq, ccqq, jiqq;
e For the ttyy background, the relevant reducible QCD

background contributions include:

ttgy, ttqy, ttgg, ttgq, tiqq.
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Background corss section for 8TeV
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Background corss section for 8TeV

e Truth D3PDs(Major background processes, allowing for
light-flavor jets to fake photons photons and b-tagging:

bbyy, bbiy, bbjj, biyy, bify, i)

Sample | Xsection [{b]
bbryy 8.30
bb jy 39.58e3
bbjj 8.66¢6
bjyy 79.8
bjjy 1.83e5
Jivy 1510

Table 4: Samples and generator-level cross sections and samples used for the background decomposition
studies. The k-factor of 1.5 or 2.0 is applied on top of these numbers.
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KadCraph,/¥adEvent
btip://sadgraph. hep. uiuc. ed

run_card. dat

Some notatien/conventions:

#
#

#

¥

¥

# This file is used to set the parameters of the run
#

#

¥

# Lines starting with a # * are info or coments

¥

#

mind the formar: valve = varisble | coment

grrasennsarenanans
# Running parameters
s tvt

¥

# Tag name for the run (one word)

tagl = runtag ! name of the rn

# Run to generate the grid pack

.false. - gridpack !True - setting wp the grid pack

# Nusber of events and rnd seed
# Vaming: Do not generate pore than 1M events in a single rn
# 1F you want to zun Pythia, avoid nore than S6k events in a run

S#OND = nevnts | Musher f ueighted evnts reqestad

iseed | md seed (t-assigned automatically=default))

# Collider type and energy
# Ipp: 6=do POF, 1-proton, -1-zntiproten, 2-photon frem proton,

¥ 3-photon from electren
1 =lpp fbeam L ype
1 =lpm L bem2uype
4660 = eheami | beam 1 total energy in GeV
4060 = ebeam? ! bean 2 total energy in GeV

# Bean polarization from -10 (left-handed) to 166 (right-handed)

8 = polbeanl | bean polarization for bean 1
8 = polbeand ! bean polarization for bean 2

= nhe * Nusber of helicities used per event
R ——

# Standard Cuts

presnrnarenn e

¥

# Nininum and maximm pt's (for max, -1 means mo cut)

w = pj + minimm pt for the jets
W - pib ! minimm pt for the b

0 - pua

W = pl

6 = misser

6 = ptheavy ! minimwm pt for one heavy final state
1.6 = proniun | minimn pt for the quarkenium states
= prjmar ! maximm pt for the jets

-1 = pthmar ! maximm pt for the b

L =ptamar ! meximm pt for the photons

1 =ptlsar ! maximwm pt for the charged leptons

-1 = missetnax | merimm missing £t (sum of neutring’s momenta)

# Minimum and maximum E's (in the lab frame)

6 zej ! ninimm E for the jets
6 seb ! ninimm E for the b
0 - minimm E for the photons

1 ninimm E for the charged leptons
ejnax | naximm E for the jets

ebnax | naximm E for the b

eanax | naximm E for the photans

elnax | naximm  for the charged leptons

# Maxinunm and winimun shsolute Tapidity (for max, -1 means mo cut)

rax rap for the jets
rax rap for the b

rax rap for the photons

1 nax vap for the charged leptans
etaoniun | max rap for the quarkenim states
win rap for the jets

win rap for the b

win rap for the photons

rain rap for the charged leptons

# Minimm and maximun Deltak distance

0.2=drjj ! min distance between jets
6.2 = drbb | min distance between b's
6.6 = drll | min distance between leptons




Background corss section for 8TeV

MG5 | Xsection[tb] 8TeV | Xsection|[fb] 14TeV
bby~y 8.28 20.13
bbiy 39.55¢3 104.6¢3
bbjj 8.68¢6 94.27¢6
bjyy
bify
Y 1510 3131
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