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| “These theories ain’t worth a bucket of worm
. piss”
Bill W1
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Elliptic flow V,(p;) changes slowly

QuickTime™ and a
TIFF (Uncompressed) decompressor
are needed to see this picture.




Suppression also changes very
slowly




Lots of forward
protons at high

pT

QuickTime™ and a
TIFF (Uncompressed) decompressor
are needed to see this picture.

QuickTime™ and a
TIFF (Uncompressed) decompressor
are needed to see this picture.



Saturation at forward y for d-Au

QuickTime™ and a
TIFF (Uncompressed) decompressor
are needed to see this picture.




J/y also suppressed in dA

Looks like limiting
fragmentation not X, ,.ieus
scaling , Larry yesterday


For the deuteron is natural in CGC if saturation momentum exceeds charm quark mass, but hard for shadowing description.


Jet Suppression in dAu
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Hawking Radiation in “QCD”

QCD gives quarks and gluons a “color” charge
related to their strong interactions, Color
Confinement causes the physical vacuum to
create an “event horizon” like black holes...

- Is a proton a "White Hole"?

1. “Thermal hadronization and Hawking-Unruh radiation in QCD.” P. Castorina, D. Kharzeev and H. Satz
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So, it isn’t known why this plasma thermalizes so quickly

Quantum chromodynamics (theory of interaction of the strong force)


Fit n*, K*, p* => T, chemical potentials

T=116+9 MeV .

@

T=160 |I\/Ie'V ’. - 200 GeV
L
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02 03 o4
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2. "THERMUS -- A Thermal Model Package for ROOT", S. Wheaton and J. Cleymans, hep-ph/04(%l?174


What this analysis gives is a relationship between the chemical potentials and a kinetic freeze out temperature


Gravity = “QCD”

Black Hole Mass " Energy
Charge — Baryon Number

Gravitational Constant = String tension

1. “Thermal hadronization and Hawking-Unruh radiation in QCD.” P. Castorina, D. Kharzeev and H. Satz
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Looking deeper into the relationship between Gravity and QCD


First look for white holes

0.01 0.02 0.03

20(B/E)? T, M.Q) /T, (M0)

Temperature is dropping, but
theory would predict no effect
over such a range in (B/E)




What happens when energy goes up 28 times?
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CMS

Castor 5.2<n<6.6

ZDC n>8.3



Muon
Electron

Charged Hadron (e.qg. Pion)
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Transverse slice
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Suparconducting

Iron raturn yoke intersparsed

with Muon chambers

T Bavrnidy, CERM, Felwaary 2003


Strongest magnetic field:
   4 T, 2 T (return yoke)

 Silicon tracker:

    Momentum resolution is
   ~2% for tracks with 
    pT <100 GeV

     Good efficiency and low
     fake rate for pT>1 GeV/c

     low occupancy of pixel 
     detectors – 1-2% with PbPb
     central events

 High level trigger capable of
   full reconstruction of most of
   HI events in real time



Multiplicity/event

- Sum ADC vs n

8 3

Find hits In pixels, using an
energy cut. We also have a
tracklet analysis.

Pixel Cluster Total ADC Count

0 1
pseudorapidity, n

e Simulated Primary Tracks
- Reconstructed
1 Systematic Uncertainty (15%)

-2 0
Pseudo rapidity



Mult=> gluon density, HIJing default settings, 3rd level of pixels at 11cm


Low py hadrons P, R

X

Find tracks in pixels and use energy
loss vs momentum for particle ID
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Collective
radial flow,
hadron ratios,
thermalization
time, medium
equation of
state constraints


1. Find the reaction plane calorimeters and tracker
2. Use two and multi particle correlations
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Open is input. 


Trigger
Increases
p+ range by
> 2 for
many

probes

-
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Christoffpp			
PbPb			


Finding Jets T

Iterative cone (R>=0.5) with background E
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Tracking
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err


High Pt

Assume luminsity = 0.5 nb-1

omel @2 N g4 /dprdn
Ncoll) dzcrpp/dedn

See Gabor Veres’
talk Tuesday 4a
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How much cross section is 20M events? 


|
CMS Preliminary

PhOtOnS Efficiency = 60%
Fake = 3.5%

S/B=4.5

—
Q

ent/ 8 GeV

—
Q
]

' :
¢¢¢ +++ JTRL

it

100 200 300

E, [GeV]

per ev
EE'.:

= | I I I I | T T I I |
-CMS Preliminary e Non-isolated particles

- = |solated photons

2
Entries
2

© |solated hadrons

ent/ 8 GeV

—
o
ro

per ev
5::-'*

Photon ID based only on cluster

Il shape and isolation cuts using a
multi-variate analysis. We reconstruct
photon energy with Island algorithm

P .
9 - _
S10%E F
cC i
W

—_—
S
15
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Cone size = 0.5, photon + jet drawing, red line at 1
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Photon nucleus

Max photon energy — 80 GeV
v+Pb: VS = 1. TeV/n
y+y S =160 GeV
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Max photon energy 80GeV Ecm gamma A = 1TeV, 3 times Hera, Ecm gamma, gamma = 160GeV.


Summary, Thanks

Theory Is a lot better than in the early days
Thanks Al but don’t stop, we still need you

29



Backup slides
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Slices of CMS

» Silicon tracker:

Momentum resolution is
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Some RHIC results

Local equilibrium in Calor Glass - || Deflection from Hydro -
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More J/psi suppression in
forward


iy “These theories ain’t worth a

.y bucket of worm piss”
‘ Bill Willis CERN Council 1982




Long range correlations, early times

STAR
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