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Jets @ hadron machines

* Dualism jet<->parton; o (GeV] L kRt
(unphysical) attempt to match the two

e Cone algorithms, based on

'non infrared safe
*problem of black towers

*Recombination algorithms: P=1 k;
algorithm, P=-1 anti-k algorithm

d,; =min(k; k; )AR?;
d=k; R ;parameter R ~1
if d, <d, join




Jet Energy Corrections

Determine true
“particle”or “parton”

jet E; from measured jet
=

jol 19jowIoeD

ol oF COnNe.

rx'qu.i.,‘ln
‘Non-linear response

‘not-instrumented regions
‘Response to different particles
*Out of cone E loss

‘Spectator interactions
‘Underlying event

Note that the “elements” of a (.i_>
jet can be calorimeter towers

or “particles” from particle
flow reconstruction




NS

Reco
Jet

Factorized Jet Corrections

Offset: removal of pile-up and residual electronic noise.

Relative (n): variations in jet response with 1 relative to control region.
Absolute (py): correction to particle level versus jet py in control region.
EM fraction: correct for energy deposit fraction in em calorimeter
Flavor: correction to particle level for different types of jet (b, T, etc.)
Underlying Event: luminosity independent spectator energy in jet

Parton: correction to parton level
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Jet Equalization with dijet balancing
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Absolute energy scale:
e use ytjet or ZHjet

*We can quickly equalize at “ low Et”
until we run out of statistics

* One must assume equalization holds at
higher energy (but data vs MC needed
for this)
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v+jet a complex event

ISR Underlying
4« Event

~ ~ Hard
Parton / . ‘-

Scatter
Density

Jet

‘ — Fragmentation

Jet




Inclusive Jet Physics

<do/dPdi> (nb/GeV)
10+

Inclusive Jet Cross Section
Vs =7 TeV, kT algorithm, D = 0.7

averaged over [ < 1

0.1+
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10°51

10—7<

500 1000 1500 2000

NLO QCD jet spectrum — no
detector effects included

P, (GeV/c)

* Jets with E.’s of around
1.4 TeV with 100 pb-!

* Jets with E;’s of around
1.7 TeV after the first tb-!

* As a rule of thumb, the
sensitivity to a contact
interaction A is roughly 4x
the E; of the most
energetic jet.
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Inclusive cross-section (@ 8 TeV
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20 Gev —2 TeV D

LHC data allows pQCD tests in a new kinematic regime — extended in py and y

Covers 11 orders of magnitude / two jet sizes
Reference prediction: NLOJET + NNPDF2.1 but other PDF tested
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o, measurement

World average (2014)
o (M,)=0.1185 £ 0.0006 (0.5%)

CMS Most recent: inclusive jet (5%)
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Ratio of measured inclusive jet to
NNLO prediction, with various o, inputs
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https://twiki.cern.ch/twiki/bin/view/CMSPublic/
PhysicsResultsSMP

All measurements consistent with
world average

Impressive proof of o (Q)
running up to the TeV region
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back to W and Z, but y before !
VECTOR BOSONS PLUS JETS



Isolated photon production

« Photon is used as clean/uncolored probe for underlying Compton
parton-parton interaction q

* Test pQCD but also sensitive to non-prompt photons
produced 1n fragmentation processes

L . Annihilation
* Provide information on PDFs
+
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Phys.Rev.D 89, 052004 (2014) ATL-PHYS-PUB-2013-018

Isolated photon production
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* New measurement extend the range from 0.1-1TeV E;and 5 orders of magnitude
* NLO prediction (Jetphox+MSTW or CT10) describe very well the data up to high E
* Data demonstrate the need to have fragmentation photon to describe the data

Data 1s also used to verify the sensitivity to the gluon-PDF and show some tensions with all
PDFs expectially with ABM shows a too soft gluon-PDF.
Measurement limited by scale uncertainty, NNLO prediction would help.




CMS-PAS-SMP-14-005

Isolated photon production
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* New measurement extend the range from 0.1-1TeV E;and 5 orders of magnitude
* NLO prediction (Jetphox+MSTW or CT10) describe very well the data up to high E
* Data demonstrate the need to have fragmentation photon to describe the data

Data 1s also used to verify the sensitivity to the gluon-PDF and show some tensions with all

PDFs expectially with ABM shows a too soft gluon-PDF.

Measurement limited by scale uncertainty, NNLO prediction would help.



W+Het — ATLAS & CMS

A detailed comparison on a high statistics sample and in a large
kinematics range =2 precious information to validate/tune the
predictions.

Tested variables: 15, 24, 31 4th_Jeading jet prand 1, Hy, S+ (Sum
princluding or not lepton and neutrino), angular separation of
jets, invariant mass of lead-subleading jets. Inclusive and
exclusive distributions...

Predictions: NLO calculations, resummation calculations, MC
generators NLO,LO + PS

15
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W+jet — ATLAS & CMS
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order of magnitudes !
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CMS-PAS-SMP-14-009

Double differential Z‘|‘J et @ 3
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Probes the strange content of the

proton
* contribution from d quark about ~10%
(Cabibbo suppressed)

* Different PDFs assume different level of
suppression of s-quark w.r. to d-quark sea.
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ATLAS = no s-sea

suppression w.r. to
light flavour sea

I

CMS = consistent

with s-sea
suppression

Fit s-quark
PDF:
HERAPDF
including W
+c data

rs=0.5 (s+3)/d

W+c¢ — LHC

JHEP05(2014)068 arXiv:1402.6263 arXiv:1312.6283
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/+b/bb cross-sections - ATLAS

Test of NLO/LO multileg
predictions

Test of Number Flavour
schemes (4NFS / SNFS)
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MCFM agrees well with data
NLO is still too affected by scale uncertainty to be sensitive to PDFs
Double differential distributions are also compared to different predictions
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—7 TeV Theory prediction
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