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CMS Detector

Jets

Centrality

HCAL Inl< 5.2
ECAL Inl< 3.0

Tracker Inl< 2.5
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CMS Detector

Oom m 2m

Key:

Muon

|
im
Electron
Charged Hadron (e.g. Pion)
— — — - Neutral Hadron (e.g. Neutron)
----- Photon
x| =13 1 \
d v .' : { ral

Tracker

<

. Electromagnetic g
), n Calorimeter §
! 3
3

Hadron Superconducting =

Calorimeter Solenoid &

e 2
Iron return yoke interspersed ([ E3

Transverse slice with Muon chambers 3
“ue

through CMS

v

Better resolution Neutral energy
and Muons: see Mihee’s talk on

of
Pr Safety factor for “heavier probes” of quenching
tracking efficiency
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Jet measurements

clusters and tracks Particles Towers

HCAL -
Clusters
ECAL

- —
J neutral ‘
T hadron !
{ Tracks \ g;
\ v| o ':: f
. J/ ¥ F :
ns

All Jets
Anti-k

R03

Clusters

i An x Ad
(Tracking for only
the primary vertex) 0.076 x0.076
In barrel

Calorimeter clusters and tracks are matched and

combined to obtain most detailed information of

particles in the event _ _
(Details: CMS-PAS-HIN-11-004) Analysis selection
Estimated background is subtracted from merged

energy in each calorimeter segmentation
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Jet Measurements

. C CMS Experimgnt at LHC, CER.N '
ocal fluctuations [ recorded: Sun Nov 14 13:1:39 2010 CEST

Lumi section: 249

Depends on collision

centrality

Jet 0, pt: 205.1 GeV
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Jet Measurements

Background estimated for
each tower ring of constant n

The background estimation is

re-iterated after excluding the
jets found in the first iteration

Yetkin Yilmaz (MIT)

C CMS Experiment at LHC, CERN

Data recorded: Sun Nov 14 19:31:39 2010 CEST
Run/Event: 151076 / 1328520
Lumi section: 249

Jet 0, pt: 205.1 GeV

Dijets in CMS

Jet 1, pt: 70.0 GeV



Jet Measurements

After the background S

subtraction, some higher /” g

local fluctuations remain ‘

(fake jets) \

ke’

The fluctuations also j
deteriorate the jet resolution
In central events

tO pt 2051GV

- Important to represent
these fluctuations well in
simulated reference

B2 Yetkin Yilmaz (MIT) Dijets in CMS
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Reconstruction Performance
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Jet measurements

Leading Jet

Analysis selection:

» Highest prjetin|n]| <2

« Second highest p;jetin |n| <2
* No a priori angular constraint

Dijets in CMS 12



Dijet angular correlations
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Dijet correlation and background

At high p+, only very few jets get

A S completely lost on the away side
LR ]
5 09 5‘¢8 ? E Leading jet
2 09F «° =
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Dijet correlation and background

- CMS Preliminary ]
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Dljet |mbalance In centrality bins

Anti-k; (PFlow), R=0.3 ]
p,,> 120 GeV/c -
pT2 > 30 GeV/c
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Able to perform same measurements differentially in p
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20 times more data than in 2010!!!

02 04 06 08

pp data at the same s available, more statistics welcome!
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pT-dependence of the dijet |mbalance
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Dijets in PbPb are more imbalanced than Pythia at
all bins of leading jet pr  arxiv:1202.5022
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pr-dependence of the dijet imbalance

- CMS J' Lat = 150 ub” T Anti-k; (PFlow), R=0.3 |
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pr-dependence of the dijet imbalance

Reference itself has an increasing trend
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No significant dependence on jet p;
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Conclusions

Enhanced imbalance exists at
all p

PP - PbPb

No angular decorrelation

N4
The fraction of the energy that a jet M‘Tw
loses does not dramatically change

with jet p+

B Yetkin Yilmaz (MIT) Dijets in CMS 20
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E Ad > 2/3m
E 0-30% e
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Tracks in cone (AR < 0 3)

10.24<A <0.35

Fragmentatlon of Jets
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rack)
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Track )
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533544:0051152.?8533544:0051152J2e5335445

In(p_ Ip

rack)

Structure of reconstructed jets resemble those that were

produced in vacuum

No additional hard radiation inside the jet (CMS-PAS-HIN-11-004)
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Missing p;:  #r= Y —p*cos (Prack — Preading Jet)

Tracks
-lllllllllllilllllllI'lll-_""]""]""]""]""--IIIIIIIII]IIIIIlllllllli-
L (@ 0-30% L © In-Cone .1 (@ Out-of-Cone
[ CMS 0-30% AR<08 | AR=0.8 |
401 : T~ Pb+Pb \s,=2.76 TeV M ' B
] + det:G.Tub" T v
S | A= —= . s = =
(0] . :¢. T
S o -
A
+
20+ g
40k N
[ o a bl s s s by s aa by l L1 PR S W TN VT WY T NN N TN VN TN NN N NN NN U NN RN AN ETE INEN N AN BTSN ET AT BN SN AR 1
0.1 0.2 0.3 0.4 0.1 0.2 0.3 04 0.1 0.2 0.3 0.4
A, A, A,
Tracks in Tracks out of
Al track the jet cone the jet cone
racks AR<0.8 AR>0.8

The global event properties are modified with the existence of quenching
The missing energy is found at large angles from the jet axis

Phys.Rev.C84:024906,2011
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Jet Response to Parton Types

A 1 .1 I I I | I | I I |
— CMS Simulation
S— PYTHIA, Iyl <2
O
-
<
L ] L ]
O }
~— L (.) [ ] [ ] ® [ ] ® ® ° ® -
Q_l_ ° ° o o o o o o
——
O
-
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CMS-PAS-HIN-11-004
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