CMS Experiment at LHC, CERN

Data recorded: Sun Nov 14 19:31:39 2010 CEST
“\] Run/Event: 151076 / 1328520

Lumi section: 249

E. (GeV)

Leading jet

100
80
60

2 cfae

Phys.Rev.C84:024906,2011 "

The Fate of Missing pr in PbPb

Collisions
Lisbon Jet Workshop, 2014
On Behalf of CMS Collaboration

S| 7/9/2014




Overview

Motivation

Event Selection

Jet Reconstruction
Tracking Corrections

Observables/Results

* Hemisphere Multiplicity Difference
* Missing prv. Aj

* Missing prv. AR

Summary and Plans

N .
AL T



Motivation (1)

* Diet imbalance observed 1n
PbPb collisions as part of first
LHC heavy 1ons run

* Enhanced relative to pp,
marked centrality dependance

° Can ask: Phys Rev.C84:024906 ,201 |

* (Can we recover missing
momentum by looking at AR
outside of the jet cone?
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* What 1s the momentum
characterizing particles in
leading and subleading jet
hemispheres? Relative to pp?
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Motivation (II)

Phys.Rev.C84:024906,2011
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Samples and Selection

« PbPb data at 2.76 TeV with integrated luminosity of 150 ub!
*  Tracks reconstructed over 3 iterations
* (Calo jets, reconstructed with anti-kt R = 0.3, Voronoi subtraction
* pp data at 2.76 TeV with integrated luminosity of 5.3 pb-!
* Tracks reconstructed over 7 iterations

* (Calo jets, reconstructed with anti-ktR = 0.3

 High pr trigger in PbPb and pp, require jet with pr > 80 Gev/c
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Jet Reconstruction w/ Voronoi Algorithm
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* Performed random cone study in minimum bias data

* Deviations as a function of 1 are less than 1 GeV through all

bins
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Tracking Corrections

* Correct for efficiency and

Tg I I 3
fake rate in both pp and 107 Eo88e, gen. particle Feeees,__ 5
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Observables: Dijet Axis
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Observables: Multiplicity Ditference

t « CMS-HIN-10-004, observed
tracks in subleading hemisphere
> e of lower prthan leading

e (Can re-examine observation with
a hemisphere multiplicity
difference measurement
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Observables: Missing prv. Aj

o * Return to missing pr measurement
* More differential in centrality
* Examine relative to pp

* Define sum of track momentum
projected onto dijet axis:

q’ = Z —pr €08 (@i — Ppijet).
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Observables: Missing prv. AR

What 1s the missing prdistribution

through large AR?

e Do we recover full imbalance?

* How does this compare to pp?

Define binning:

AR = \/ A‘P%rk,jet + A”%rk,jet
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Results: Multiplicity (I)
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* As function of Ay= (pt.1 - pr2)/(pr.1+ pT2), InCreasing
multiplicity towards subleading hemisphere

* excess approaches 15 particles in most central PbPb relative to pp
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Results: Multiplicity (1I)
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* As function of Apr.12= (pr.1- pr2), similar picture

* excess approaches same rough numbers in PbPb central
collisions towards subleading hemisphere
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Results: Missing prv. Aj
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* Compared to pp, see a centrality dependent excess of 0.5 -

2.0 pr particles towards subleading hemisphere
* Replace 2.0 - 8.0 prparticles in pp
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 Inclusive Aj selection

* See a centrality dependent enhancement of low pr particles in
PbPb relative to pp

Results: Missing prv. AR (1)
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Results: Missing prv. AR (1I)

CMS-PAS-HIN-14-010

e A;<0.22 selection

T T T T

T T T T

llllllll I

20_ o PP ---pp cumulative
+ PbPb _
I o PbPb-pp — PbPb cumulative |
_40 PR T T T [N T TN SN S AN SN TR T T [ S S S

lllllllll

lllllll

p. >120, p_>50 GeV/c
hr]1|,hq2|<0.50, A¢1 ’2>5n/6
anti-k; Calo R=0.3
A,;<0.22)n I<2.4

p‘Trk (GeV/c):
[]o5-1.0[]2.0-4.0

[ ]1.0-2.04.0-8.0
+ >0.5

Ws.0-3000 !

AR

AR

0.5 - 1.0 pr excess through large AR

* Some enhancement of 0.5-1.0 GeV/c particles in PbPb relative
to the same selection 1n pp
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Results: Missing prv. AR (111)
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to the same selection in pp, particularly 1.0-2.0 GeV/c
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Results: Mlssmg prVv. AR (I1V)
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Results: Missing prv. AR (V)
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Results: Missing prv. AR (VI)
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Summary and Plans

* Dijet momentum 1mbalance can be recovered by summing
over large angles

* Subleading jet particles are characterized by higher multiplicities
at a lower momentum

* Relative to pp, observe lower momenta and higher multiplicities
« 20-8.0GeVinpp->0.5-2.0inPbPb
* Differences centrality dependent
* Currently interested 1in doing generator comparisons with
results

* Particularly for AR distribution, look for low pr enhancement
through large angles
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Backup: In-Cone
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Backup: Out-Cone
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Backup: Gen. Pythia w/ Cuts
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- CMS Preliminary ,  no p_orn cut .

Simulation 0 l<2.4

S p. >120 GeV/c > p>0.5GeV/ic |
pT2>50 GeV/c O |11|<2-5, pT>O.5 GGV/C:

6\ -

> [ A5U6 Infini<1.6 :

g O 5T 0 S _|
A ore g g _

v L IS )

- PYTHIA .
Generator-level R =0.3

IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII
-1
% 01 02 03 04 05 06 07 08 09 1

A,

N .
LT



Backup: Jet pr scale and resolution
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