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Outlook

Jet and photon physics play important role in the LHC physics program

Standard Model tests
PDF constraints
Search for ”new physics“ phenomena beyond Standard Model

This talk : overview of few recent measurements and expected
performance at HL-LHC

Recent measurements with photons
Recent measurements with jets
Performance in HL-LHC : jet
Performance in HL-LHC : photon
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Inclusive photon measurements
√

s = 13 TeV
Lint = 3.2 fb−1
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description within uncertainties
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Inclusive photon Performance
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Inclusive jet measurements
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Multijet CMS
Precision test of the multijet matrix elements calculations
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Jet mass CMS
Precision test of the jet evolution : jet mass with/without grooming
techniques

Groomed jet mass(GeV)
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Inclusive jet Performance
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Photon + jet at LO

√
s = 13 TeV; Lint = 3.16 fb−1
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Photon + jet NLO
Jetphox is corrected for hadronisation and UE
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Photon + jet MEPSNLO
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Photon + jet Performance
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Jet performance in HL-LHC (ATLAS)

High pT jet performance in Phase-2 conditions
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Jet performance in HL-LHC (ATLAS)

Slightly worse jet energy
resolution compared to that in
Run-2
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Jet performance in HL-LHC (CMS)

PUPPI effectively rejects
pileup jets
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Pileup mitigation and Jet resolution (ATLAS)
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Photon performance in HL-LHC (ATLAS)

Cut-based identification alg.
(wp: Loose, Medium, Tight)
89%–63% truth efficiency,
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Slightly worse energy
resolution due to high pileup
level

Energy [GeV]

20 40 60 80 100 120 140

E
ne

rg
y 

R
es

ol
ut

io
n 

[%
]

0

1

2

3

4

5

6

7

RunII Resolution
=200µResolution 

=200µPileup Noise 

ATLAS Simulation Preliminary
| < 0.80η|

Pavel Starovoitov (KIP HD) Jet and Photon Physics at the HL-LHC HL/HE-LHC workshop 17 / 21

ATLAS-LAr-Phase2-TDR



Photon performance in HL-LHC (CMS)
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HE-LHC projections : photons
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HE-LHC projections : jets
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Summary

ATLAS and CMS experiments achieve extremely good jet/photon
performance in Run-2
Recent jet/photon measurements provide high precision tests of
Standard Model in the new kinematic regime
In most of the measurements experimental uncertainties are
smaller than the theoretical precision
Detectors upgrades for HL-LHC will provide similar to Run-2
jet/photon performance
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