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“* Non-perturbative corrections:
from fixed-order parton-level
to particle-level predictions
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H third and second jet
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4+ non-perturbative effects

4+ pileup and UE energy
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“ Pileup energy contribution to jets
subtracted using jet area methods

“ Intense research activity on
substructure quantities: e.g. mass
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Pileup effect on jets
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“ Solution: apply cleaning
on jet constituents

“* Pileup dependency
strongly reduced
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“ Filtering:

+ keep only the 3 leading sub-jets

 Trimming:

+ remove soft sub-jets
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Initial jet Trimmed jet

 Pruning:

4+ reject soft and wide-angle
radiation at each clustering step
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Jet grooming techniques
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YoIlns & Tagging boosted decays (] s

CMS Preliminary Simulation, s = 8 TeV, W+jets

pruned jet mass (GeV)

CMS-PAS-JME-13-006

** Shower deconstruction method

+ probability-weighting shower histories
compatible with reconstructed sub-jets
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Photon production
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qg channel dominates at the LHC

CMS (Unpublished)
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Data and backgrounds
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Cells in Layer 3
AdxAn = 0.0245x0.05

Photon reconstruction
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” “ Electromagnetic shower
o % High-granularity calorimeter cells
) clustered to reconstruct energy deposit
% Background from boosted neutral
| mesons collimated diphoton decays,
— E— reconstructed as single photon
e
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** Key concepts:

shape of em shower

+
VAaSAVAVAVS
4+ isolation energy

Marco Peruzzi

*» Variables de-correlated

0 Y A w sideband methods

R AavaaVaVs

“ Background subtracted
on statistical basis
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%« Very good agreement with NLO calculation
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“ Angular distributions probe pQCD production diagrams

ETH Institute for
Particle Physics

“ Relative enhancement of fragmentation in corners of the phase space

“ Small uncertainties, very good agreement with NLO theory
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% Separate prompt diphoton component from photon+jet, di-jet

< Two-dimensional template fit: isolation as discriminating variable

2 Correlation between isolation sums taken into account

Marco Peruzzi

** Robust data-driven template building methods
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SHERPA also in good agreement with the data
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Conclusions P s

N/
0‘0

Jet production is predicted very successfully in QCD

N/
0‘0

ATLAS and CMS achieve strong performance in jet and photon
reconstruction, even in challenging pileup conditions

“ Valuable physics input to as and PDF fits

% Multi-jet observables probe various aspects of QCD radiation

% Jet substructure methods useful to withstand pileup
and tag boosted heavy object decays

\/
0‘0

Diphoton measurements stringently test NNLO phenomenology
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< Measurement of kr splitting scales

4+ value of kt metric at k-th last clustering

4+ hard tail described by ME generators
4+ soft region sensitive to hadronization and MPI

4+ ratio ~ 1 = subsequent emissions at the same scale

Marco Peruzzi Jet and photon physics - LHCP 2014 23



Compact

GATLAS £ Random cone method D e

“* Procedure (event-by-event):

Prompt
photon + rotate the isolation cone
\ // In @ by a random angle
............ /‘\\ + check that no other
. Photon footprint photon or jet is nearby
g\ cetuded o lntion underlying activity does
- not change (same n)
\4

4+ build the template from
this isolation sum away
from the photon candidate
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