Search for New Resonance in Photon and Jet final state
using CMS Data

Several theoretical models of
beyond the standard model
physics  predict the
production of new
resonances at hadron collider
experiments. The _analysis
presented 1s focused on the
search for quantum black
holes and the existence of
substructure of light and
heavy flavor quarks in the
photon + jet final state, using
proton-proton collisions at a
center of mass energy of 13
TeV us%gi/lthe data collected
by the S detector In the
LHC Run-2 period. The
analysis _  sensitivity IS
Interpreted In the parameters
of the considered models.
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*The composite model predicts the substructure
of light and heavy tlavor quarks resulting in
new resonances

*The Quantum Black Hole (QBHs) are defined
as the quantum analogs of the black holes as
their masses and Schwarzschild radius reaches/
approaches quantum gravity scale.

*The LHC phenomenology also predicts the
production of QBH at the LHC

eThe ADD (with 6 extra dimensions) and RS
(with 1 extra dimension) well know models for
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the QBH are explored
*The CMS data ot the year 2016, 2017 and
2018 corresponding to the integrated

luminosity of 137 tb-! 1s analyzed
e Search for substructure of the light and heavy
flavor quarks and the production of the QBH’s

*The search for resonance 1s performed by looking for

mass bump hunt in the invariant mass distribution of new

resonant particle.

* The photon with pT > 240 GeV and jet pT > 170 GeV are
selected, with the IAnl > 1.5 between photon and jet
*The final state particles satisfy the invariant mass

threshold > 761 GeV

*The heavy tlavor quarks passes Deep Neural network

discriminator
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Search for New Resonance in Photon and Jet final state
using CMS Data

*The main background are the
Standard Model (SM) Glet,
QCD mult1 jet and electroweak
processes with the major
contribution from the SM Glet
processes.

*The invariant mass
distribution is fitted with the
polynomial function to look
for any excess of events
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* No signal excess 1s observed and lower mass exclusion limit are
set

eResults are presented in terms of exclusion limits at 95%
confident level

137.3 b (13 TeV)
| | | | | | | | |

= T T T 3 1 137.3 fb™’ (13 TeV)
= - CMS - = | | CMSg
i Preliminary - . .
: B Pﬁel/ nary. -
10-1 & Work in progress Jo-1 L ~ Workin Progre s
: q” — qy - E “.BlackHole(ADD) —
] ~ 95% CL limits B\ ( ) qv ]
_ - —e— Observed -
— — —2 | =e=sa- EXpeCted —
-8_ 1072 = = 2 1077 m=mmE Expected = 1o =
— — - — ST Expected = 20 .
Sa - - AQ I BlackHole (ADD) i
< _ — X -3 |
10 =
© 107° & — © =
. 95% CL limits _ 1074 & -
_4 | —— Observed = =
107 g -.... Expected = - . .
— m=EE Expected = 1o - B 7
e Expected = 20 ] 107°° & R
— === EXCited quark (f=1 .O) ~‘~‘ ] — ] ] ] ] | ] ] ] ] | ] ] ] ] | ] ] ] ] | ] ] ] ] | ] —

1 0—5 ] ] ] ] | ] ] ] ] | ] ] ] ] | ] ] ] ] | ] ] ] ] | ] ] ] ~I~~ | 3 4 5 6 7 8

1 2 3 4 5 6 7 Resonance mass [TeV]

Resonance mass [TeV]

137.3fb ' (13 TeV

1 § IIIIIIIIIIIIIIIIIIII | | I D | | I I L | | I I |§
— . _(:MS ~
_ Preliminary
_ _ Work in progresi
107 E b* — by 3
| e | _2 L
5 107§
Q B _
< B |
© 10° =
. 95% CL limits _
4 - Observed
107 & ... Expected 3
— == Expected + 10 -
N --= Expected = 20 _
B --- Excited b-quark (f=1.0) .
10_5 —t | 1 | | l 1 1 1 | l 1 1 1 | l 1 1 1 | l 1 1 1 | l 1 1 1 ‘I~~I 11 1 | L 1 1 1 -I—
1 1.5 2 2.5 3 3.5 4 4.5 5

Resonance mass [TeV]

[1] Search for excited quarks of light and heavy flavor 1n y+jet final states in
proton—proton collisions at Vs = 13TeV, _arxiv:1711.04652

|2] Search for high mass dijet resonances with a new background prediction
method 1n proton-proton collisions at Vs = 13TeV , arXiv:1911.03947



https://arxiv.org/abs/1711.04652

