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Potential models offer an intuitive description of heavy

quarkonium in the QGP.

Medium:

o - - - - - P —p - - - - o - - - o - - - - - - - - - -

W, (fr7 t) — e T [arXivihep-ph/0410047]

i Wno(r,t) = ®(r,t) Wo(r, t) larXiv0712.4394]
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Potential models offer an intuitive description of heavy

quarkonium in the QGP.

O Wno(r,t
Medium: V(r) = tlgglo : ‘ty (757;) )

- - - - - - o —p - - - o o - - - e Emmmm-. pe-----

I i i T [arXiv:hep-ph/0410047]

[arXiv:0712.4394]
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Potential models offer an intuitive description of heavy

quarkonium in the QGP.

Viac(r) = %5 L ordc
r
. 10:Wnh(r, t)
V(r) = lim =7 (r, 1)

Perturbative (HTL): [arXiv:hep-ph/0611300]

—mpr
e D

VHTL(T) = —Qs |Mmp - , | iTgb(mDT) —I-O(ONCE)
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Potential models offer an intuitive description of heavy
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Potential models offer an intuitive description of heavy

quarkonium in the QGP.

Viac(rT) = - or -+ C
r
. 10:W(r, t)
V(r) = lim =7 (r, 1)

Our model:  Analytic parametrisation

Lattice QCD vetted

Recovers HTL at large T
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Our improved model employs the generalised
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Our improved model employs the generalised

Gauss law and the HTL in-medium permittivity.

Generalised Gauss law

v (—vvm(r)) — 47qd(r)

Ta—l—l

VYee(r) =aqr”
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Our improved model employs the generalised
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Generalised Gauss law
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Our improved model employs the generalised

Gauss law and the HTL in-medium permittivity.

Generalised Gauss law
Go [V (r)] = 4mqd(r)

VYee(r) =aqr”
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Our improved model employs the generalised

Gauss law and the HTL in-medium permittivity.

Generalised Gauss law Linear response ansatz
Vvac(p)
G, [V (r)| = 4mqgo(r Vip) =
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Our improved model employs the generalised

Gauss law and the HTL in-medium permittivity.

Generalised Gauss law Linear response ansatz
Vvac(p)
G, [V (r)| =4mqd(r V =
Voe(1)] = 4mgs(x) ®)= o
VYe(r) =aqr"” V(r)= (V' x 5_1)(7“)
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Our improved model employs the generalised

Gauss law and the HTL in-medium permittivity.

Generalised Gauss law Linear response ansatz
VV&C(p)
G, [V (r)| =4mqd(r V =
V()] = dmgd(r) ®)= o
VY(r)=aqr" V(r)= (VY xe 1) (r)

> Go |V (r)] =G, [(VVaLC % 8_1) (’r)]
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Our improved model employs the generalised

Gauss law and the HTL in-medium permittivity.
Coulomb: a=—1 q = ag |GeV]

—VVe(r) = 4més € (r,mp)
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Our improved model employs the generalised
Gauss law and the HTL in-medium permittivity.
Coulomb: a=—1 q = ag |GeV]
—VVe(r) = 4més € (r,mp)
String: a =1 q=o0 [Ge\/z]

1 d2 VS (’I“)

2 a2 Ao 5_1(7“, mp)
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Our improved model employs the generalised

Gauss law and the HTL in-medium permittivity.
Coulomb: a=—1 q = ag |GeV]

—VVe(r) = 4més € (r,mp)

String: a=1 q=0 [GeVz}
1 d2V5 (’I“) —1
2 a2 Ao €™ (r,mp)
2 2
5_1(}7, mD) — 3 P 5 ZT('T me 5 [arXiv:1401.0172]
p*+mp (p? + m3)
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Our improved model employs the generalised

Gauss law and the HTL in-medium permittivity.
Coulomb: a=—1 q = ag |GeV]
—VVe(r) = 4més € (r,mp)
String: a=1 q=o0 [GeVQ}

1 d2 VS (’I“)

r2  dr?

= 4o e H(r,mp)
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Our improved model employs the generalised

Gauss law and the HTL in-medium permittivity.

—mpr
€ D

Coulomb: ReVg(r) = —ag HTZ

ImVe(r) = —agT ¢(mpr) esl//ﬂ

[ ()
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Our improved model employs the generalised

Gauss law and the HTL in-medium permittivity.

—mpr
€ D

Coulomb: ReVeo(r) = —ag
-

ImVe(r) = —asT ¢(mpr

String:  ReVg(r) =

103D T p
T VT To 3 22| 272 1 5 5
mVg(r) = 5 moTor G| L1 | ymDT
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Our improved model employs the generalised

Gauss law and the HTL in-medium permittivity.

—mpr
€ D

Coulomb: ReVeo(r) = —ag

-
ImVe(r) = —asT ¢(mpr

String:  ReVg(r) =

o 2 —2cos(xz) — xzsin(xz
X(x) = / dz ( 2 <2 )
0 V22 + AL (22 4+ 1)
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The resulting functional form is fitted to the real lattice

data and the imaginary part is postdicted.

larXiv:1111.1710]
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Spectral functions are computed by solving an

appropriate Schrodinger equation.

[arXiv:0711.1743]

[Er + i|ImV(r)|} D> (t;r,v') = id, D> (t:r,x'), =0
A 2 1+ 1
H =2mg Vi | U+ 1) - ReV (r)

mQ mqr?
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Spectral functions are computed by solving an

appropriate Schrodinger equation.

[arXiv:0711.1743]

H ¥ i|ImV (r)|| D~ (t;r,x") =i0; D~ (t;r,x"), t=0

- Vi l(l+1)
H — zmQ mQ | mQTQ

- ReV (1)
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Spectral functions are computed by solving an

appropriate Schrodinger equation.

Bottomonium °S; spectra
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Spectral functions are computed by solving an

appropriate Schrodinger equation.

Bottomonium 357 in-medium mass Bottomonium 35 in-medium width
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We explore the effects of finite baryo-chemical

potential via linear extrapolation in the Debye mass.

NLO

' N\

N. Ny N.Tg(\)? \/ Nt ) 3
mp(T) =Tg(A)\/ o + =+ log +r1Tg(A)” + kT g(A)

6 Am g(A) .

4

\

Non-perturbative

LO
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We explore the effects of finite baryo-chemical

potential via linear extrapolation in the Debye mass.

J/

N f
N. Ny N./Tg(
Tg \/ | —f + g log(\/ ) +/£1Tg(A)2 + rkoTg(A)°

Non-perturbative
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We explore the effects of finite baryo-chemical

potential via linear extrapolation in the Debye mass.

Plasma freeze-out properties from statistical model
0.3
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To calculate the ¥ (25)/J/v number ratio

we assume instantaneous freeze-out at 158MeV.
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To calculate the ¥ (25)/J/v number ratio

we assume instantaneous freeze-out at 158MeV.

v
Rw@/dw/dgp - (gw)nB(\/wQﬂLpQ) -
W \/w2 p2

larXiv:1310.0164]
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To calculate the ¥ (25)/J/v number ratio

we assume instantaneous freeze-out at 158MeV.

R,; /dw/d?’p /0‘;(2“)”3<\/w2+p2) \/ww

2_|_p2

larXiv:1310.0164]
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Quarkonium production yields show good agreement
with the latest LHC data.
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Quarkonium production yields show good agreement
with the latest LHC data.
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Recap: We have modelled a physically motivated and
lattice QCD vetted heavy-quark potential.

The computation of realistic spectra allows
phenomenologically-relevant quantities to be

calculated that are in good agreement with data.

Outlook: Extension to finite velocity spectra and
investigation of transverse momentum

dependence.
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