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CMS Experiment

CMS unique among LHC experiments for: o R/
 High resolution tracking (B = 3.8 T field) t
 Particle flow jets = tracking + calorimetry

» Selective, calorimetric + track triggers
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pPb Question after 2012
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High multiplicity pPb looks like peripheral PbPb
How much quenching effect is initial state pPb?
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pp Question after 2012
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PbPb/pp comparison limited by pp reference
Comparison was against PYTHIA reference in many instances
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pPb Hadron/Dijet
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Probing Small-x With Dijets
. Dijetin pPb can be used to probe the initial state

- Dijet n distribution probes differentially the Pb x,
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Dijets with “Centrality”

. Dijet production with a conditional requirement of
forward coincident calorimeter deposit

« ET sum E;Fln>4 mimics the traditional centrality
definition, but may trigger in reality on a different
physics in pPb

\ N
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oPb Dijet
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oPb Dijet
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oPb Dijet
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Charged Hadron R,, in PbPb

Charge
hadron R,
shows
suppression
in PbPb
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Charged Hadron R ;.

PAS CMS-HIN-12-017

Krisztian Krajczar, Initial State and Proton-Nucleus

Collision Phenomena (yesterday)
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PbPb Inclusive/b-jet R, ,
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Inclusive Jet Ry,
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. Inclusive jet measurement also shows quenching effects
- No significant change with jet p;
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b-Jet Tagging in PbPb

PAS CMS-HIN-12-003
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- b-jet tagging using secondary vertex discriminant

- 45% b efficiency, light quark rejection by factor 100 in PbPb
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CMS Preliminary  |s,, =2.76 TeV
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- No p;dependence, successive increase of suppression

Kurt Jung, High Transverse Momentum Light and Heavy Flavor Hadrons, Tue 14:10
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The Old “R,, Z0O"
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- The R,, picture as of 2012, piggy-backed on inclusive jet Ry,

-« Unclear if b-jets/inclusive jets have a different p; dependence
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The New “R,, Z00O"
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- b-jets/inclusive jets have the same p; dependence
« Constraint for a AdS/CFT picture of jet quenching

CMS?
I Yue Shi Lai (for CMS) Hard Probes 2013, Stellenbosch, South Africa 18



The New “R,, Z00O"
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- Suppression appears to be quark mass independent
- Significant model constraint
- Disfavors an AdS/CFT drag picture of jet quenching
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PbPb y-jet
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y-jet Correlation Observables

- Azimuthal decorrelation: [Ag, |
- its parametrized width o(|Ag, |)

P — p_Jet
- Transverse momentum ratio: x;, = p*%/p;Y

— its mean (x, ) v
» Fraction of photons with associated jets: R,

pt’ |
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pp & PbPb y-jet Correlation
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pp & PbPb y-jet Correlation
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PbPb Fragmentation Properties
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pp and PbPb Fragmentation/Jet Shape
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Fragmentation Function p; Dependence

PAS CMS-HIN-12-013
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No evolution with jet p; within
current uncertainties
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£=In(1/z)

Increasing effect with centrality
Increased pp luminosity gives
access to jet p; dependence

Hard Probes 2013, Stellenbosch, South Africa

100

< p¥'< 120 GeV/c
I ' N

: CMS Preliminary |
5E0-10%

120 < p*' < 150 G

l]llll

IlllIIII

eV/c
I L 11

o

s
' il

150

<pF'<300G

eV/c
Ly sy

0

1

2 3
£=1In(1/2)

26

4

5



Fragmentation Function p; Dependence

PAS CMS-HIN-12-013
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Increased pp luminosity gives
access to jet p; dependence

No evolution with jet p; within
current uncertainties
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PbPb Jet Shape

CMS, {5y = 276 TeV pp, J L dt=53 pb Pbe,J L dt =150 ub"
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Yaxian Mao, Jet Quenching and Observables (yesterday)
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Future CMS Je m

t Algorith
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CMS Jet Talks

Parallel talks:

Richard Alexander Barbieri, Isolated photon measurements in pp and PbPb
collisions with CMS

Doga Gillhan, Study of dijet momentum balance and pseudorapidity
distributions in pPb collisions at \/sy, = 5.02 TeV with CMS

Kurt Jung, Measurement of b-jet fraction and nuclear modification factors in
PbPb collisions at \/sy = 2.76 TeV with CMS

Krisztian Krajczar, Transverse momentum and pseudorapidity dependence of
charged particle production and nuclear modification factor in pPb collisions at
/Sy = 5.02 TeV with CMS

Yaxian Mao, Measurement of jet fragmentation functions and shapes in PbPb
collisions at \/syy = 2.76TeV with CMS

Poster:

Yetkin Yilmaz, CMS Jet Reconstruction and Underlying Event Subtraction in
Heavy lon Collisions

CMS?
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. Cold nuclear effects at /sy, = 5.02 TeV
— Dijet probing small-x at high Q°
— Dijet consistent with EPS09 (and inconsistent with pp PDF)
— Charged hadron shows shadowing with increased anti-shadowing
. Improved pp reference at /sy, = 2.76 TeV
— y-jet momentum imbalance with higher significance
— prdependence of jet fragmentation and y-jet correlation
- A complex picture of jet energy loss is emerging:
— Quark mass independent energy loss
— No k; broadening observed to high significance
— No apparent rise of R, towards high jet/hadron p;

- Continued development of jet algorithm will open future
observables for CMS

CMS?
I Yue Shi Lai (for CMS) Hard Probes 2013, Stellenbosch, South Africa 29



Yue Shi Lai (for CMS) Hard Probes 2013, Stellenbosch, South Africa 30



2013 LHC Heavy lon Run
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Dijet Imbalance in PbPb
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Missing p;/
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