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Hard scattering of initial-state partons may cause the
hydrodynamic description of the system to break down at

high p, .
Hydrodynamic models describe elliptic flow up to p, = 2Gell

Perturbative QCD predicts high energy partons will lose
energy as they traverse the dense nuclear medium.

V, may be calculated from the particle distribution with
respect to the reaction plane or from two-particle
correlation analysis. If azimuthal correlations are caused
entirely by correlations with the reaction plane the two
methods are identical.

Correlations localized in both/] and &2 are characteristic “
of jets. . '




» 31-77 %

2GeV < p,. < 6GeV
s 10-31 %

. 010 % o Corrected for reaction
= plane resolution.

Normalized Counts

Elliptic flow behavior
for all centralities.

S Fitting with 1¢ 2v, cos(2( - ¥ )

i @9 gives
FIG. 1: Azimuthal distnbutions with respect to the reaction v.= 0218+ 0.003 (3 1_77%)
~ plane of charged particles within 2 < pr < 6 GeV /e, for three 2
. collizion centralities. The percentages are given with respect V- 0.162+ 0.002 (10_3 1%)

to the geometrical cross section o,.,. Solid lines show fits by

1+ 209 05 2(D1ab — Uptane)- v, = 0.090¢ 0.001  (0-10%)




Obtained from
average values of

cos(2(9 - 1)) .

Corrected for reaction
plane resolution.

Larger V, for
peripheral collisions.

Non-dissipative

- FIG. 2: va(pr) for different collision centralities. The errors E
are statistical only. The systematic uncertamnties, which are hyd rOdynamICS

highly correlated point-to-point, are 53 %. pred|CtS Contlnuous
rise of v, with p. .
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. * Min-bias differential
1= e ﬂéﬂ:ﬂiﬂ“ elliptic flow
o2 | compared to
calculations using
hydrodynamics and
perturbative QCD.

Calculations predict
FIG 3 va(pr) for mmmum-has events (circles). The er-
ror bars represent the statistical errors and the caps show a decrease Of vz

the systematic uncertainty. The data are compared with hy-

_ dro+pQCD calculations 0] assuming the initial gluon den- With increaSing pT

aity dN7 /dy = 1000 (dashed line), 500 (dotted line), and 200

(dashed-dotted line). Also shown are pure hydrodynamical "
calculations [16] (solid line). at h Ig h pT -




Two-particle azimuthal
correlation functions for
An|<o0.5and |bn|>0.5.

Large [A | correlation
function scaled to match
small |An | correlation
function for 0.75< | g|< 2.25.

_H:IT’++ | ++ Bump atd ¢ = O may be
e evidence of hard scattering
A ¢ (radians) and fragmentation.
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. FIG. 4: High pr ammuthal correlation functions for central Large |A 1] | correlation

" events. Upper panel: Correlation function for |[An| < 0.5 . g -
(=ohid circles) and scaled correlation function for 0.5 < |An| < funCt|On flttlng Wlth

1 4 (open squares). Lower panel: Dhifference of the two corre- dN 11+ 2 71
lation functions. Also shown are the fits to the data (described m 2 COS( 0 )

in the text).
gives v, = 0.11t 0.02 .




~ » Azimuthal correlation functions for |an]> 0.5
give v,= 0203t 0.012 (31-77%)

v, = 0.160t 0.007 (10-31%)
v, = 0.091% 0.003 (0-10%)

* The difference between small and large |an]| |

| is fit by a Gaussian giving ¢ = 0.27 0.09(stat.)t 0.04(sys. RS
consistent with pp jets at similar energy. .

: * HIJING event generator predicts ¢ = 0.20: 0.01 .
—=



Summary

~« ° The saturation of vV, and dependence on
centrality is inconsistent with non-
dissipative hydrodynamics but may be
consistent with parton energy loss
predicted by perturbative QCD.

» Two-particle azimuthal correlation functions |
for |sy|<0s5andag|> 0.5 suggest a short-range
correlated component at high p, in addition =
to elliptic flow.
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