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A PbPb event

| Run/Event: 150431 / 630470
Z_} Lumi section: 173




Centrality: Geometry of ion collisions
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Centrality is percentage of events with impact
parameter b smaller than a given value. In CMS
3 centrality normally measured with HF ,ie 3<|n|<5




=
c
o)
b o) (@]
gl = 5
S w ©c >
deam..m
%m..mmﬂ
Z <3 oo

5

L ________ | ________ | mrrerr o L

4.5

4

> E;in HF [TeV] (3<|n|<5)

l
CMS
PbPb \'s,, = 2.76 TeV

15 2 25 3 35

1

2
;
4

0 05
q

o o o o
h—

A®1 SO0 / SIUSAS JO uonoRI

(9p)
| -
D
e
D
E
-
O
©
&
O
-
:
O
=
O
O
D
C
=
D
. ®)
>
=
©
-
e
C
)
@




Making a hot system: dE;/dn vs n
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Deceleration of nucleons

Do the lead nuclei stop each other?
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Beam energy increasing =>
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Scanning the Pb density profile

Saturated
nucleus

Unsaturated
nucleus




Centrality dependence of dE/dn
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ets in pp an PbPb

CMS Experiment at LHC, CERN |
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Jets seem to be losing energy in plasma

Energy loss per unit
path length <g>
probably depends
upon the density of
"""" 4 colored objects and
the temperature

N
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How can we quantify the suppression?

R = Number of particles from a PbPb event
AA N * Number of particles from a pp event

collisions

N = number of individual pp collisions in a PbPb event

collisions




Does jet quenching depend on momentum?
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(Non-) Suppression of colorless probes
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Suppression of charged particles

5 CMS (* preliminary)  PbPb\s, = 2.76 TeV
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Suppression of inclusive jets

CMS (* preliminary)  PbPb\s, = 2.76 TeV
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particles, flat at = 0.5n




ldentifying bottom quarks

Look for jets with a high mass
secondary vertex from a b quark
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Suppression of b-quarks
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MS. CMs Experiment at LHC, CERN .
Data recorded: Mon Dec.-5-23:36:38(2011 EDT

y+jet: u,d quark energy loss

—\Run/Event: 183013 43056273
1 _Lumiséction: 1114

1 (191GeV)

Photon

Jet
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Hadrons

Nuclear remnant | Nuclear remnant 2

Photon tag:

|ldentifies jet as u,d quark jet
*Provides initial quark direction
*Provides initial quark p;




Jet/Photon momentum balance
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Sequential Upsilon suppression
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Sequential suppression of Y
family, the least bound
member is suppressed the
most in PbPb collisions
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« System is extremely dense, ~ 100 time more than
normal nuclel,

 Longitudinal flow not described by simple Landau
Hydrodynamics

* We see a strong suppression of high momentum
objects.

* As jets punch through medium they are many low
momentum particles spray our to large radii.

« Systems of bound quarks like Y and J/ip show a
characteristic melting with weakly bound systems
being the most suppressed

 Thank you Joe for all you did for me & my
family
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Ratio of energy |n penpheral/central for

B n =+4 Pb side ]
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Magdalena, Chris

So far only for HF, with CASTOR and barrel
25 should have 13.5 units of rapidity
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dE-/dn at n=0 versus Vs
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1 10 102 10° for TeV energies




dE;/dn vs N, and n

For all n the
distribution rises
rapidly at low

N .t and then
levels off

Magdalena
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Searching for color glass
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