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Small x

X~ M/sqgrt(s) ~0.01 (RHIC), ~0.0005(LHC)
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Onium scattering; BK (BFKL)
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Onium scattering; BK (BFKL)
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Small x

BFKL A XT—RICKDEBETIL—F VD4E
+ JIL—F VBEEE (Lotéﬁ’%[!lﬁ““ )sst:)
==> T TND/\RK . RF&RICEIR/LIAEE

H1 PDF 2000 " lﬂhl /X

BN ZEUS-S PDF

xf(x,Q%

saturation

H. Fujii, KEK 20090110



Color Glass Condensate framework
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McLerran-Venugopalan Gaussian Model
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MV Initial cond for BK evolution
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BK x-evolution

* BK egn w/o b-dep.
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BK x-evolution

A4 — VERANDENT

(a.u.)

k/ [exp(AY/2) *Y “] (Gev/c)

k (Gev/c)

Figure 1: Numerical solution of the BIK equation with an initial condition corresponding
2.0 GeV), as a function of &k, (left: ¥ — Y,=0, 2, 4,

to the MV model (zg = 0.01, Q2
.-, 18) and as a function of the scaling variable k, /[e*Y Y ~¢] (right: ¥ — Y,=0, 2, 4, - - -,

18). The coupling constant in the BK equation is set to ay, = 0.2.
Asymptotics: Muller-Triantafyllopoulos
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BK x-evolution
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* LO evolution
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BK x-evolution

1x

* LO evolution
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Implications to HIC phenomenology

* Gluon production
- Assumption: KT factorization
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Implications to HIC phenomenology
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FIG. 2 (color online). Pseudorapidity density of charged par-
ticles produced in Au-Au 0% —6% central collisions at /sy =
130 and 200 GeV and for Pb-FPb central collisions at | /5,y =
5.5 TeV. Data taken from [6]. The upper. central (solid lines).
and lower limits of the theoretical uncertainty band correspond
to (Qy =1 GeV, AY =1), (Qy =0.75 GeV, AY =3), and
(Qp = 1.25 GeV, AY =1(0.5), respectively, with m=
0.25 GeV in all cases.
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FIG. 3 {color online). Charged particle multiplicity in central
Avu-Au collisions at i = 0 versus collision energy. Upper ploi:
Results obtained with the setup leading to Eq. (5) (band) and
several modifications of it (see text). Lower plot: Power-law,
a+/sb, and logarithmic, @ + blIns, fits to RHIC data at /5y =
192, 642, 130, and 200 GeV.
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Implications to HIC phenomenology

* dA TORIANE] (KKT parametrization)
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Implications to HIC phenomenology

* dA TOD pT KFME (W K(eta))
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X-evolution for HIC £ & &
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Lappi-McLerran

Dense parton dynamics: Glasma

HF-Itakura-lwazaki
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Dense parton dynamics: Glasma
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Numerical simulation

1. Lappi (after ensemble average)
' | ' | ' |
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Toward thermalization
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Classical field time-evolution
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Classical field time-evolution
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Quite similar to Lappi's: important dynamics is Abelian!??

Long. pressure is negative: ((B#)? — (E1)?)/2
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Fluctuations around Classical field

-Eﬁ%&%uw%eﬁwf*ﬁ%ﬁ
Ai=A +ai(t,nxy), A,=A,+a,(T.n,x1)

* RO, —EHHRIGDHE

us B -
a = 0, af =05 (ydi1 — x8;2)

)

* Spin-B coupling --> Nielsen-Olesen N&2EH

1 (+ 2 -
;E)T[TE)TE'IEL_)) + (En + ?”.fj :_2) ”{fj =0

Landau level rapidity-mom.

H. Fujii, KEK 20090110



Fluctuations around Classical field

* For lowest Landau level
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Numerical simulation |l

* v~T is observed
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Glasma F &
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