Initial conditions
and fluctuations
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e Initial eccentricity from ki-factorization / CGC

e Need to get the surface “right”
e Need to account for nucleon fluctuations
(sources on light cone)



Pressure gradients and elliptic flow
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ldea : Pressure gradients convert spatial anisotropy to momentum anisotropy




Glauber model for the initial
transverse density profile

Wounded nucleon model:
number of participants scaling
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Inclusive gluon production

KI-factorization:

2
d2rtdy / W /dzkt as ga(21, k) 95(22, (Pr = k1))

Kharzeev, Levin, Nardi model:
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Hydro with CGC vs. Glauber
Iinitial conditions
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Ideal hydro with CGC initial condition (KLN)
and T, ~ 1 fm/c overpredicts elliptic flow!

Hirano at al., Phys. Lett. B636 (2006) 299
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Eccentricity from kt-
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Scaling properties:
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Peripheral Collisions:

y
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asymmetry
in x-direction:

Qs(A) ~ Qg(B)
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@ Semi-central coll.: €-.- > €cuper

- Perlph COH.: ECGC — EGlauber



Problems

e UGDF ® does not factorize, Qg not 'universal’

(Lappi, Venugopalan, nucl-th/0609021)

e Qs - 0 at the surface
(IR sensitivity, unreliable for calculating ecc.)



nucl-th/0605012
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3
2.5 ~ 30% effect, comparable to
3 o dissip. correction
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fKLN approaches Glauber in peripheral collisions !



hydro best for central collisions
(if ini. cond. appropriate)

so, this is probably not
best way to plot :
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Voloshin/Poskanzer plot: scaled flow vs density

0.05

0 02 04 06 08 1 12 14
(1/S)(dN/dy)[mb ']
centrality —



Luzum, Romatschke: 0.25 ! ' ' ' ! T !
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hydro + Glauber ain't good friends !?
— hydro can help to nail initial conditions !



Heinz, Moreland, Song
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(unlike Glauber-hydro

at small b, one should account for fluctuations though.



Fluctuations of nucleons (“light-cone sources”)

important for
® central / peripheral Au+Au

® smaller systems (Cu+Cu)
@ fluctuations of v,
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dN/dn/(N, /2) at 7

Drescher, Nara: nucl-th/0611017

MC-KLN model
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Hirano, Nara: arXiv:0904.4080
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Eccentricity fluctuations:

vy, = C(Cg,N/S) € vy _ 0€ true or not ?
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In widths hate not been removéd yet
likely to reduce ratio below the model!
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Summary :
Thanks !

® non-trivial QCD dynamics determines
initial conditions ?!

® v,/¢ (Voloshin plot)

® fluctuations of nucleons important

for Cu+Cu and central Au+Au
® OV,/v, = 0¢/e (?) constrains I.C.
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