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Observation of sequential Upsilon suppression in PbPb
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Observation of long-range, near-side angular correlations r
CM

PuBLISHED: October 12, 2012

Measurement of jet fragmentation into charged

Compact Muon Solenoid

particles in pp and PbPb collisions at
A/ SNN = 2.76 TeV

Measurement of the elliptic anisotropy of charged particles
produced in PbPb collisions at /sy = 2.76 TeV
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CMS Publication rate matches LHC Luminosit
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lons are important to the CMS ph
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Why Heavy lons ? Many body OCD!
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Hadron calorimetry

Why Heavy lons in CMS ? on X 5p=0.089X 0.089

Centrality

Particles

hadron

Pseudorapidity Coverage
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an p Trackey 4
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dE %_5_2"3 ECAL 3 Track p- to ~ 100 GeV/c @ ~ 29
dn 209 |3 2DC I measurements up to ~ 500 Ge
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R,,: charged hadrons
What does the final state look like ?
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R,,: charged hadrons are suppressed

Kruger 2012
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RAA

. high p+ hadron suppression
changes with Vs,
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R,,: ISolated photons are not suppressed

CMS \s=2.76TeV L, (PbPb)=6.8ub™ L, (pp)=231nb"
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CMS: Physics Letters B 710(2012) 256-277
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How IS |et fragmentation affected by the

QOCD medium ?

1) Do partons first lose energy in the medium and then
fragment into jets as ther/ normally would in vacuum?

2) Does parton energy loss in the medium modify the
fragmentation function itself?

piet |
1 track > Identify jets with high purity

4 » Reject background by reflection
around 7 at same @
» Look at the distribution of

track Py within the jet cone

CMS PAS HIN-12-013 Large statistics 2011 PbPb/dur 150u.b?

Pradeep Sarin Kruger 2012 12720 [i8
[




How IS |et fragmentation affected by the

QOCD medium ?

1) Partons first lose energy in the medium and then
fragment mto ets as the normall would IN vacuum’>
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Detailed chemistry of Upsilon states
shows interesting dynamics in PbPb

CMuonS dimuon mass resolution is good enough for spectrometry
of Y excited states
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R.s - Absolute suppression of Upsilon
states Is observed in PbPDb

CMS PbPb \[s\ = 2.76 TeV

—a— 1'(18), stat. unc. L= 150 b’
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|dentical reconstructio
Algorithms used,
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cancel.

50 100 150 200
N

part

CMS :PRL 109 (2012) 222301
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Relative suppression of higher excited
Upsilon states Is observed in PbPb

Y (2S)/Y(1S)|PbPb
Y(25)/Y(1S)|pp

= 0.21 + 0.07 (stat) £+ 0.2 (sys)
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CMS :PRL 109 (2012) 22230TyGs)yvrasmy — 006 T 0.06 (stat) + 0.06 (sys)
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CMS: JHEP 07 (2011) 076 and EPJC 72 (2012) 2012

Track correlations across 1,
show interesting dynamics

dg Np-‘:-:ir
Ny, dAN dAd

1

S :
B, *

JHEP 07 (2011) 076 X"
EPJC 72 (2012) 2012 -4

“Ridge” seen in PbPb collisions

IMIS
2
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PPb collisions show some aspects of
PbPb correlations!

Increasing multiplicity

CMS pPb \[s, = 5.02 Te\/[N:’rf:””e > 110
1<p_<3GeVic

CMS PAS HIN-12-015 to appear in Phys. Lett. B
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What do these correlations mean?

35-40%

JHEP 07 (2011) 076 <
EPJC 72 (2012) 2012

CMS pPb \/s,

NN

=5.02 TeV, N°/"™ 2 11
1<p, <3 GeVic ;

AOS
-r:';‘.“‘?;:::f:
%
s
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CMS has shown exciting results

Detailed studies of many body QCD in
heavy ion collisions at LHC
Highlights:

» Suppresion of charged hadron production

» Jet quenching and fragmentation

» Chemistry of suppressed Upsilon states

» Near side n,o correlations in PbPb and pPb
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Thank you CMS
Thank you LHC
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Backup
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PbPb 2.76 TeV

Associated hadron yield per trigger
1 d?NPaT S(An, Ap)

1 PN
NyiodAn dA¢

= B(0,0) X
Nirig dAndAg B(An, Ag)
JHEP 07 (2011) 0?@"‘\"_/ i
il CMS: JHEP 09 (2010) O
d2 Nmix
B(An,Ap) =
An =n;-n, Ntrig dAT] dA(p
AP = ¢1-¢; Background pair dist
same event pairs Event 2 mixed event pairs
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How Is |jet formation and fragmentation

affected by the OGP ?

1) Do partons first lose energy in the QGP and then
fragment into jets as they normally would in vacuum?

L CMS F‘r«xa*hmu‘:aryr e PbPb Jet Pr >100GeVic, n| <2 o
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CMS PAS HIN-12-013 Large statistics 2011 PbPhJius 150 b2
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- CMS Preliminary
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iIn 0-20% PbPb ~ 5 times larger than in pp
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Inclusive W is measured with W—pv, decays
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Conclusions:
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» Total W yield consistent with that in pp when scaled byx<T

» Individual W and W-vyields measured witla" = as a function of
show a charge asymmetry that is well explained by NNLO QCD
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High multiplicity pp collisions show

similar 1n,¢p_correlations
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High multiplicity pp collisions
show correlations across o#n at dp = 0

CMS: JHEP 09 (2010) 091
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