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Introduction

e Advantages of the lepton and photon channels
* Good resolution, relatively high signal-to-background ratio
* Benefit from the well developed analysis technic from higgs measurement channels

* Analysis covered:
e Diphoton high mass search
 36.7 fbl; Phys. Lett. B 775 (2017) 105

* Diphoton low mass search
 80.4 fbl; ATLAS-CONF-2018-025

e ZZ high mass search.

 36.1fb?; Eur. Phys.J. C78(2018)

*  WW high mass search
 36.1fb?; Eur. Phys.J.C78(2018)

* Zy high mass search
 36.1fb?;JHEP 10(2017) 112



Diphoton high mass search ~ Phys. Lett. B 775 (2017) 105
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Diphoton high mass search
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Diphoton low mass search  arasconr-2018-025

* Several model predict new
resonances below higgs mass

* Search resonances in m,,
65-110 GeV

Challenges:
* trigger threshold effect at low
mass

* DY process with ee final states
with e faking y

Categorization:

* UU: zero converted photon
* CU: one converted photon

* CC:two converted photon

Events / GeV

Data - fitted background

Signal and continuous background modeling similar to high mass search

DY modelling:

 Data-driven based on data mLY template, with MC-based shape
correction and further data-driven e->y fake rate correction.

* modeled by functional form
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Local p-value

Diphoton low mass search

No significant excess observed
limits on NWA signals
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ZZ->4] final states

Good resolution and high signal-
to-background ratio; good for low
mass

Invariant mass as discriminate
variable

4e, 2e2u, 4u
ggF and VBF enriched

ZZ, ttbar+V, VVV, ZZ(EW): MC
simulation
Z+jets, ttbar: data-driven
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ZZ->llvv final states

Large branch ratio; good for
high mass

Transverse mass as discriminant
variable

eevv, Uuvv
ggF and VBF enriched

ZZ, Other backgrounds(ttbar+V,
VVV): MC simulation

WZ, Z+jets, WW, Wt, ttbar, Z-
>tautau: data-driven
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/7 high mass search

Eur. Phys. J. C78 (2018)
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/7 high mass search
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WW high mass search
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Data / SM

WW-evuv final states

Categorization: ggF, VBF 1ljet and VBF

2jets
Background:
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*  Top and WW: simultaneous fit in
signal and control regions
* WH+jets: control region scaled by
fake factor
e Others: MC simulation
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WW high mass search

G, x B(H> WW) [pb]

No significant excess found
Limits set on Higgs with NWA
and LWA (up to 15% width)
Also interpreted for 2HDM,
Georgi-Machacek model, Heavy
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and effective Lagrangian model
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/Yy high mass search
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Z(->ee/uu)y final states.

Two categories eey and uuy

Signal modeled by functional form
Background modeled by functional form
* Shape: Zy from simulation, Z+jets from data control
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95% CL Upper Limit on ¢ x B [fb]

/Yy high mass search
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summary

* Analyses presented for ZZ high mass search (36.1 fb™*), WW high
mass search (36.1 fb?!), diphoton high mass search (36.7 fb1), Zy

high mass search (36.1 fb!), and diphoton low mass search (80.4
fb1).

* No significant excess found, limits set on various models.
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RMS of m,, distribution [GeV]
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