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Motion Is Hydrodynamic

When does thermalization occur?
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Figure 5: The rotating string drag solution for w = 5. and IIy = 100.. The quark rotates
clockwise at the brane (z — oo) at a radius p(oo) = 0.1789. This corresponds to a
relativistic quark propagating with 0.895 times the velocity of light. The curve does not
end after a finite length, but is-plotted her for values of z > 1.005 only. See text for further
details.
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whi¢h is proportional to the rate of energy loss, plotted as a
function of the radius p(z — oc) on which the quark rotates, for three different values of
the angular velocity w. Middle row: [y, divided by the parametric ansatz (47) for total
angular momentum. The figure indicates that for sufficiently low w and v, but not for large
w or large v, the rate of angular momentum loss and energy loss is proportional to the
angular momentum and energy, respectively. Lower row: I1,, divided by the parametric
ansatz (48) for vacuum radiation of a circularly accelerated charged point particle. The
figure indicates that for large w, this vacuum radiation dominates energy loss.
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- #Liw, kB, Wiedemann

o Calculate Locce between & *Q movtnj

-l'\nro%\q dve VY Q¢P. (M,l. Kuown how
to do tuis cal culation 1n ®c¢cd) Find:
Wy lzﬂ"’) etal;
herwi ol ehad)

LS — S(V,O) (' -‘U"’) p—

eSo, L ¢ (V,T) = LJO,T)/&

o Mokes sause & Ls controlled by €,
gmce E~TH oand £(v)= €0) X"

e Fly (ZC) and X (Lh) wmesons dissociate
when T teaches anS) A which
Lg ~ meson s\ee.

® Suggests: Tdisscv) ~TA‘“(O) /\ﬁ'{_ /



Taribataban. V5 - P

* At ®z0, TAS\;: & 2| Te ,Stom |eddice ©cD
o Y curve schemertic. (Sculed el o J/¢ by

Mmeson S18€ Ih Vacuum.)

4 ' I T | T T
3.5F b -
3t .
=950 -
;t 2F I/
[_"%" 1.5 f—
1
0.5}
b3 10 L

Pr in GeV

e Out veleity Sel ;,S:Td..”(v):: 1;..”(0)/\/'?

+ Kotsch KhargeevSete model
(ie 21T € Tape < 12Te

=p T/@ themselves Oissociete Ser
B> 86V iF Tame ™~ ¢
S qceV if Truic™ L2Te




“Embeala'ma" 4l.e ve(oci-l-b-aleperdcnf
ceduction in Ty Jor JIWs moving
‘hrough the plasma into & hydrodynandc

Ca\eulation $hows:
& S‘nah'n‘?ica.n* diop in 3¢ gield as P,.T

- Pr ot u.)'a'tdﬁ C“&{' gets in iS¢
o Senscive to, awd - & measure O"F,
Taiss(v20) - Teeache . [1"4"&"'*31-&'“(")
Srom L to 22 Ge\l pushes Tuis Py

«wp 57 ~ ‘Fﬁ(“é\" O'C 2]
Ok‘nskcr Lfor Cu-Cu then Jor Au- Awn

'Rﬂ.‘prﬁ ot RHIC will e irteresting o
wakdh a3 erfor bats comé dowh
‘771 vs Pr (at LHC) ©F '-\"/qua
even better, Since G4y Pf"’epmh-lc 8
[ ¢ ?ﬂ?dﬂd"ﬂ\ E'S Coonin;
ey fegenei® tion ; €4 3(@ eneryy bs]
CANCELS



Hot-wind scenario in hydro+J/y model

T. Gunji, H. Hamagaki, T. Hatsuda, T. Hirano, Y. Akamatsu : Phys. Rev. C 76:051901 (R), 2007

Melting temperature in hot-wind
N._Emb_ Aﬁv =T elt AOVA~ — <m vr& H. Liu et al.

m PRL.98:182301,2007

Melting temperatures : (T,,, T,) = (2.0T, 1.34T))
10% feed-down correction

o —e— PHENIX Au+Au (ly|<0.35)
% m n = M

-t

0.8 '

o.mul 8}, =0.90°S,, +0.10"S, .-'

0.4 —— Without hot-wind >
0.2~ —— With hot-wind

% 50 100 150 200 250 300 350 400
N
part
J/\y suppression from Hot-wind scenario was calculated
in hydro+J/y model.
eQverall suppression pattern is similar in both cases.

Parallel talk at QM2008 by T. Guniji , Feb. 9t SessionXVIIl 15:20~15:40
2: Survival Probability of J/ysvs. pT
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e | & s o o o @
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Nuclear modification factor R,, STAR

H. Liu, K. Rajagopal and U.A. Wiedemann,
PRL 98, 182301(2007) and hep-ph/0607062

| | Two Component Approach:
10 X. Zhao and R. Rapp, hep-ph/07122407

« | #STAR Cu+Cu 0-60%/STAR p+p ,_ « Double the p; range to 10GeV/c
2 OPHENIX Cu+Cu 0-60%/PHENIX p+p

= | ®PHENIX Cu+Cu 0-60%/STAR p+p | - Consistent with no suppression at
B IPHENIX Cu+Cu 0-20%/PHENIX p+p ._ high p;:
© | WPHENIX CutCu 0-20%/STAR p+p- -_ Rua(pr>5 GeV/c) = 0.8940.20

8 ,,_mzzunooom< . .
.m STAR Preliminary Q | ¥ " WOH q.__gn__m_.wn_‘_mwwm e SIS OUEFONT IR Py
..m A PSSR e g e D SRR i ............ himssssesssussnunaiaannssns ) )
g 0 m _ - Different from expectation of most
o SR ﬁ | models:
T b 0w oo * o AdS/CFT:

3
Z

I S| (S S =] _

0 1. 2 3 4 § & 7.9
Transverse momentum P, (GeVlc

“-—-’(.D___ ol ey

Zebo Tang, USTC/BNL Quark Matter 2008, Jaipur, India, Feb. 4-10, 2008 13



RMe DATA TO COME

/
PHENIX, Au+Au RHIC Il, 12 weeks
< I
o o0of| ® Jwoee (n<0.35)
= o.ai— ® Jy-puu (12<h<22)
i 0.7E- Estimated statistical precision
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LIMITING NELDCITY FoR HESOANS

“Pen o-clcl'u\z kea-wa quar ks o N=¢ SYM,
Mme [“ O\ Karch kate), Mmab& etel,
Sons QWbﬂia ) Lrucgancki ebwly Mafaas efal ...

exist as bound shates n tue Phsm‘:j.?\:‘é\u

as long ad T L Tgies(V) = SCV)T,\“,‘Q)ZI-;&— Liw KR
wWiedemant

with 10| € W)L .12 gor osvl.

= 4o (WRE RRED FRoM STATIC POTENTIAL

& Row ING_ MESOA L IDTHS
Thyers Sinha @M 30

These MESONS lﬂdu\le WiJ'HﬁS "_L_'M Prulener @ ¢ =0

The widths blow «p like k* %inn'ma at a
momewtum k at which V ~Viuiting y 25
ferred Srom Mf. 'Pa“'cwhd(. Liw ?m“ucf'

BARYON SCREEMNIVE
Ne gquarks n & cicele of rtadius L
feel 6 poi‘«{'ia\ when moviuab.wi"\ vebeify V
only 1§ L < LS = Ls SV
Athanasion KR Liw
FUuRTHER (ONFIRMATION OF Ro BUSTNMESS OF

THE VBLOLITY - DE PENDEIKE DF SCREENIVE,



MESOAN SPEED LiMIT

Critical Velocity

Eint Faulkner Lin KR wiedemann



little,

Tushi Sies inference
we dfew from Simpler
R4 -poteutial culewlation,

E\at Faulbnar Liv KR Widewsn



MESON D\SPERSIon RELATLwS
| E.i‘l-z Faulkner Liw KR wWiedemany

iul'e.slus
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=Ties

20 20 60 30 k/Taiss

dashed lines: analytic
\arso. le Fesult



MESON &ROUP VE Lo TY
Ejat Feullner Lin KR Wiedemann
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""Cfe‘sina
T

k/Tdiss

. |'\M'|+'MJ veloc'rha

e in this calcul ation, with AP,
meson widths ane 2ero and
tnece 16 no limit on k,
n principle. Velocity dependence
of 0-Q sereening puls o limit

on +he k of mesons that
can actually be produced.
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Calcul aion of width of moson ve +o
Meson + heavy quark —op heavy quark + .

from Pasma -
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- Log(1l+ k/M)

large ..N cosutt, which ot lowT

becomes .m.m...wv.. 8l
Ty em*  He



- _ Muases

Me
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FROH lzqsyn O @‘E

e The +wo +heories differ on various ‘axes”
(8, much more Similer at T#O thau Te6)
«To make s tghts SGN'fq,uauH'Mﬁvg Sor @D
need to +ake sheps toward @D on 1
Cach Swch axis, & see how fesults chayge,
. ‘Desrecs o} Sreedom at weak ‘°".IP““3
diS5er; Define V by €° v T
Then: Vacp© 2(N 1) + zi-'- N, =47.5 (for Nﬁ!)
Vypey ® 15 (W2-1) = 120 (for Ve =3)
= Nead observab \es +Hat ace inSﬂSj#u

+ Hais . (EJ Y, . Ta,perhaps, _3__..
7

NB: liguids have no g,uasipacticles auy way
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‘J\r“-‘{ 19 conformal . QcCD is not.
_But, for 2T < T<K7, Q6P
+kerm43n¢.m¢s 19 q,u‘o"'C cau‘Forml
[gat?; PutenT s Ve ]
and Carly ndi e ttions Srom lattic@
are thet U ~ Const avd S5 © small
- S0, perhaps strongly oupled Q6P
of @¢D well- modelled as conformal
=Th gtudies +o date, aoldina a
\evel o&\ nonconsorha(i{-r a$ in Qch
Hermodynewics +o N=d SYH has
no effect on N/ | little etlet on%.
g J\(:H ca\ eulations +ractuble when
‘/u}; «l Lea&ing X correctons
to any o gquanbities in +us fulk
not currenty krnown.



WHAT 1S a*Ne N Q6P@RKIC?

Need a guantity duet 15 Guleu lable af
ﬁtoﬂa Couphng in @Cb, at Finite
AzatNe n N=9 SYM, and flat cloes
not depend on # of degrees of freedom,

Tweo evawples, one classic one new:
= 0.78 0,92 (lattice Qep)

fnomnlerocknj i
f: © -.-,3-'*/~67)\ (w=¢ syt1)
> G NS
e Y . 13y (33) ot TeléSTe (Lathee GXD)
S - lo?.(fé)d Tel2¢Te eyel



INSIENTS T DESCRIBED /) gkeETCHED

@chruo43Muics within 15-28% o et ot
2ero coupling arises at 9‘“"“5 coupling.
@ Vs = Yorwr , n NEood 2200 limif, Sor plesme
of any gauge tnoory with a gravi"-g dueal.

Vs n QCD Plasma ( lattice, RHIC) and
congarable,

Sor untery Cold atom gas S°MS
@ a/d !':QS‘-"F’ (TT’ Sor an nFini ke class ok
g.pm,.%\;mlc& plaswas. Set gquanching does
not count guong; all muttiple &E‘?n
o trelations ea,ua“y Ymportaut.
8~3-5 6NV ot Te300 HeV. %_g_g BV
awe [ANAD za
@Iﬂ G W“d\y M?\OA Pla‘m.) WV% -
POIWT-UEE guarks &ms, Jdifluse ,

and excite o Mach Gone,

@ “ed.va %Mrkaaia. Mesons, bo und MTC.,
dissociate ot lower ‘omporatuns
moving. T aiss (V) = Thes(@ (1 )Y

Ao Sor hesvy quarlk baryons.
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