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Quarkonium properties at high T interesting

» proposed signal of deconfinement matsuisatz, pLe 86
- matter thermometer Karsch,Mehr,Satz, ZPhysC 88
» possibility of bound states in deconfined medium shuryak zahed PRD 04

Need to calculate quarkonium spectral function because
» quarkonium well defined at T=0, but can broaden at finite T

- spectral function contains all information about a given channel:
unified treatment of bound states, threshold, continuum

- can be related to experiments

ntroduciion




Spec‘rr'al Functions =

Jakovéc,Petreczky,Petrov,Velytsky, PRD 07
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Conclusions drawn from analysis of lattice data:
»+ J/v and n_ survive up to 2 Tc — “"quarkonium survival”
* v, melts by 1.1 Tc
* 1, Mmelts by 1.1 Tc —", puzzle”
based on spectral functions from MEM and (un)modifications of /6.,
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series of potential model studies
with potentials connected to lattice free and internal energy

Shuryak,Zahed PRD 04 .
Wong, PRC 05 Conclusions

Alberico et al PRD 05 - states survive

Cabrera, Rapp 06 T . .
Alberico et al PRD 07 dissociation TemperaTuras qUOTed

Wong,Crater PRD 07 - agreement with lattice is claimed

Dissociation te;nfaratures in quenched QCD

States Spectral analysi

[7/4.n.  162-1707° 1627, 1407, 2607,
Xe Below [.1T.7 Unbound in QGP Unbound in QGP 1.187,
Y, 7l Unbound in QGP Unbound in QGP 1.237,
Y. n, 41T, 3.5T, —~5.0T,
Xb 1.15-1.541,° 1.18T, 1.10T, L.73T.
Y, nj, 1.387, 1.19T, 2.28T.

W, potential F, potential U, potential

T 1.13T, 1187, 1257, 14T 16T, Qﬁ/ 2.607,

(1) 0.2962 0.2710 02476 02218 01991 £ 0.1620 0.1004
Bound state energy €(7) —0.0340 —0.02078 —0.0105 —0.0036 |—-0.00019 Unbound Unbound
Mass M(T) 3.064 3.082 3.070 3.057 3.038 3.019
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use a simplified model: bative continuum

Mécsy,Petreczky EJPC 05
PRD 06
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+ bound states/resonances & ¢ continuum above threshold
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* bound states/resonances & ¢ continuum above threshold
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+ bound states/resonances & ¢ continuum above threshold
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nonrelativistic Green's function + pQCD |

Unified treatment: bound- and scattering states, threshold effects

together with relativistic perturbative continuum
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T>0 potential is unknown: use a phenomenological
potential constrained by lattice data
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also motivated by
subtract en'l'r‘op Megias,Arriola,Salcedo PRDO7
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16csy, Petrel 1czky hep-ph/0705.2559

*higher excited states gone
=continuum shifted

»1S becomes a threshold
enhancement

lattice

Jakovac,Petreczky,
Petrov,Velytsky, PRDO7

‘resonance-like structures disappear already by 1.2Tc

-strong threshold enhancement

-contradicts previous claims
SR R

SEwavercharmonitumiiniGluen Plasma




ocsy, Petrellczky hep-ph/0705.2559

* resonance-like structures disappear already by 1.2T,

» strong threshold enhancement above free case
indication of correlation

* height of bump in lattice and model are similar
SR e e _
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ocsy, Petrellczky hep-ph/0705.2559

N.B.: 1st time

lattice, 1.5T,

2% agreement between
model and lattice

Loy o4 Correlators for all states
;- TAMEEN ot T=0 and T>T,

Unchanged LQCD
correlators do not imply
quarkonia survival:
Lattice data consistent
with charmonium
dissolution just above T,
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LQCD measures corr'ela’ror's

G(T T) , U, y ™
O] ectral function unchanged across
CuG) " | arl int grated area under spectral

nction unchanged
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constant contribution in the correlator at finite T
oi(w, T) = o7 (w, T) + x5 (T)wd (w)
so look at the derivative a0

following Umeda 07 ,[\
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quark number
susceptibility
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Threshold enhancement of spf compensates for dissolution of states

Agreement with lattice data for scalar charmonium and bottomonium
— 1, '‘puzzle” resolved

Agreemeni fior PEwaveras well
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behavior explained using ideal gas expression for susceptibilities:

indicates deconfined heavy quarks carry the quark-number at 1.5 T,
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* J/y at 11T _is just a threshold enhancement

* Y(1S) survives up to ~2T_ with unchanged peak position,
but reduced binding energy

» Strong enhancement in threshold region - Q and antiQ remain correlated

SEwave @uarkoniumyin @GP
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Find upper limit for binding

need strongest confining effects = largest posible g

i =0 ——
set1,1.21,
| set 1, 1.6T,
lat., 1.18T, —=—
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NOTE: uncertainty in potential - have a choice for r,  or V,
our choices physically motivated
all yield agreement with correlator data
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en binding energy drops below T
state is weakly bound
hermal fluctuations can destroy the resonance

trong bindi LN -
strong binding ‘“ g
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Upsilon remains strongly bound up to 1.6 T,
Other states are weakly bound above 1.2T,

Binding Energy:Upper leITS
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Upper bounds on dissociation temperatures

condition: thermal width > 2x binding energy
(T) - 2B b (T)

state x. ¥ J/v Y x» X
Tais <T. <1, 1.27. 1.27. 1.37. 27
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