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Topics

e \What kind of triggers could be added in HIGG1D1?
= single lepton trigger
= |epton + multi photon trigger

» e.Q.
- HLT_e20_lhmedium_2g10_loose

- HLT_2g10_loose_mu20

e Photon pT threshold optimisation

= [ow pT photon selection might cause dramatical BG increase

e P\/ selection

= photon pointing NN vs hardest vertex
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Photon pT Threshold Scan

e Requirement for new SR
= Fail nominal ttH selection

= Relaxed photon selection:

» pT, > X GeV for all photon
- scanning 12 GeV < X < 25 GeV
» Loose / Tight photon |D
» pT / myy > X/100 for leading & sub-leading photons

- scanning 0.12 < X/100 < 0.25

= Other requirement: same as nominal lepton category (need to be optimized for new SR)

= Additional selection is required for leading lepton (offline cut to emulate online cut)

di-photon trigger single lepton trigger”

> 10 GeV > 260 GeV

electron m Medium Tight
Loose lvarloose
> 10 GeV > 26 GeV

Medium Medium

|solation Gradient Loose ivarmedium

11 *only for leading lepton




How to Estimate Significance

e Calculated by #events in blind region: 120 <m,, < 130 GeV (counting analysis)

= only statistics is considered

» Signal : #MC events

» BC : #events estimated by sidebands (regarded as flat distribution)

Events / GeV

IAT}_AS Worll in Progrcless _____ Signl N:me i Slgnn‘lcance (£):
101 ! —e— Data ]
8:—1 lepton trigger SR e.g. pTir = 18 GeV _:

i : 1 #events in blind region and significance
6 blina —

: : S B Z
ar ~

1 1 I | cpton Cat. ECEse 6.20) 1.30)
2 ® ¢ L 3 * e o
0 Tl il  New SR [OE 8.7 0.3

110 120 130 140 150 160

myy [GeV]

*extrapolated from |CHEP result

Worse S/B wrt. nominal lepton category (even if it is naively expected...)
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oT Treshold Scan Result
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~ 18 GeV is the best point in case of loose photon selection
(but almost flat in lower pT region)
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Naive |ldeas to Reduce BG (1)

o it + jet (jet fakes to photon)

= S/B will be improved by optimise isolation cut in 1 led trigger SR?
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Naive ldeas to Reduce BG (2)
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¢ |nclusive photon selection

= pl > 25 GeV

= No tt selection
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(Review) ldea for adding “1 Lepton Trigger” SR

*pT, <25 GeV event cannot be picked up due to di-photon trigger

= requiring pT,;/ m,, >0.35, pT,,/ m,,>0.25

Yy = Yy —

e Adding single lepton trigger category as new SR

= can extend acceptance to low photon pT region

ttH (yy) signal yield

pTy /Myy
>

Hadronic event
candidates

Leptonic event
candidates

1 1 lepton trigger SR

OIRT0] T e

0.25

0 >1  lepton multiplicity
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(Review) BG Estimation

¢ Estimating the number of BG in the SR with data
e HIGG1D1 doesn’t contain low pT photon
= Using JETM2 derivation
» 1 lep trigger skimming

= |n JETMZ2, photon pointing NN method cannot be used
to decide PV

» because some track info. is thinned l[CICRIBY JETM2
(diphoton trig.) (1 lep trig.)

» SO hardest vertices are chosen as PV for both derivation

Hadronic event ||} Leptonic event
candidates [} candidates

19 0 >1 lepton multiplicity



New Irigger Requirements

e Selection

= |ower pT leptons are available if 1 let + multi photon triggers are chosen

1 lepton trigger 1 lepton + 2 photon trigger
> 26 GeV > 20 GeV
> 26 GeV > 20 GeV
oo - - 10 Gev
: 5= 2

e File size

= select 1 xAOD file and applying above trigger to HIGG1D1 derivation
» xAOD file size: 2,537,680 KB
» <u> =215
= Di-photon trigger (nominal HIGG1D1) : 25,860 KB
= Di-photon || 1 lepton trigger : 178,496 KB (x6.90 wrt. nominal HIGG1D1)

= Di-photon || 1 lepton + multi photon trigger : 36,736 KB (x1.42 wrt. nominal HIGG1D1)
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