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The charmontumt Ls a « now relativistie » system
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Some charmontum properties

state Jfol xe | V] T | xe | T p, | T
mass [GeV] | 3.10 | 3.53 | 3.68 | 9.46 | 9.99 | 10.02 | 10.26 | 10.36
AE [GeV] | 064 | 020 | 0.05|1.10 | 0.67 | 0.54 | 0.31 | 0.20
AM [GeV] | 0.02 | -0.03 | 0.03 | 0.06 | -0.06 | -0.06 | -0.08 | -0.07

ro [fm] | 0.50 | 0.72 [ 0.90 | 0.28 | 0.44 | 0.56 | 0.68 | 0.78

AF is binding energy

(from H. Satz, hep-ph/0602245)




Screening of binding forces in a quark-gluon plasma

Screened potethaL
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Melting temperature depends on size of bound state
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(from H. Satz, hep-ph/0602245)



Production of )/Pst in hadronic collistons
(mechanism not fully understood)
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To detect « anomaly », normalize to Drelll-Yan

(yield is proportional to the number of
nucleon-nucleon collistons)
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_/Psi production depends on size of nuclel

G, = 5.140.1 nb/nuc
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(from L. Kluberg and H. sSatz, arXiv:0901.3831)




« Normal » nuclear absorp’ciow

OhA_y = Hhﬂr_}@/iflgb dz p(b, z)exp {—Ha/ .fl,?:’p(b._,z’)}
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Bo(J/y) / 6(DY), g4 5

Suwmwmary of early measurements (NA3E,NASO)
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p-Be

S (), / & (Why)

Recent NAGO measurements tndieate that
the absoprtion cross section depends on energy
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Comparisow between e)q:erimcwts

(from R. Arnaldl, @uark Matter 09)
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HERAB 920 GeV
E866 800 GeV
NAS50 450 GeV
NAG0 400 GeV
NA3 200 GeV
NAG60 158 GeV
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Nuclear alosovp’c'ww LS a complex phenomenon




Initial state effects
(nuclear modification of structure functions)
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ncluding shadowing correction Leads to
significantly higher values of Ggps

G, YWEKS (158 GeV)=9.3+0.7+0.7 m
G... YWEPS (158 GeV)=9.8+0.8+0.7 m
G... YWEKS (400 GeV)=6.0+0.9+0.7 m
G... YWEPS (400 GeV)=6.6+1.0+0.7 m

O O 0O 0O



Comparison with AA results

Caps /v (158 GeV) > Goabe Iy (400 GeV) (from R. Arnaldi, @uark Matter 09)

- smaller anomalous suppression with respect to previous estimates
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Anomalous suppression in In-In < 10%

Anomalous suppression in Pb-Pb up to 30%



The present sttuation, as reported at Ruark Matter 09

—Reference curves foririrmand
— PbPb,including shadowing
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(from R. Arnaldl, @uark Matter 09)




what about _RHIC ?

HAA

Nuclear modification factor
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Turniing now to theory



Heavy quarks free energy from lattice caleulations
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Free energy contains entropy
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Effective potential has imaginary part

(there ts more thaw screening)

(M.Laine - A. Beraudo, JPB, C. Rattl)
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Lattice : spectral function
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(Skullerud, ECT™ Ma Y 2009)



Outlook

-The subject continues to tnspire a Lot of works
-Theory of quarkonia is being developed (first
principle finite temperature caleulations, effective
field theory, Lattice spectral functions, ete.)

-The experimental situation is still complicated: one
needs a better understanding of cold nuclear matter
effects.

-At LHC, time scales will be well separated, anol

things could be cleaner



