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The hot and dense matter created in high-energy nucledsioab is believed to undergo a tran-
sition into a deconfined phase where partonic degrees ofidraedetermine the dynamics of
the medium. Highp, partons, that are produced in the initial collisions betwaacleons of
the incoming nuclei, lose energy as they propagate througimedium. This effect, called jet-
quenching, is observed in high- particle spectra, in azimuthal correlations with the riesct
plane (elliptic flow) and jet-like two-particle correlatis.

STAR consists of tracking detectors and electromagneliziozetry with large and azimuthally
symmetric acceptance and is exceptionally well suitedifgis particle detection and correlation
studies at highp, . In the last five years, it has collected a large dataset direguAu+Au and
Cu+Cu collisions at different energies and reference data p+p and d+Au collisions.

We present particle spectra and two-particle correlataintsighp,, and relate these measure-
ments to the properties of the medium.
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1. Introduction

Collisions of heavy ions at high energies produce a hot andelgystem of strongly interacting
particles. At high energy densities, a new phase of decahfiratter is expected, the QGmRHIC?
data show evidence for this phase transition in Au+Au doltis at,/Syn=200 GeV [1]. This article
shows new results in hard physics at STAfce the publication of an extensive review of the first
three years of RHIC running by STAR [1]. Soft particle protioi will be covered by another
article in these proceedings [2].

Hard partons with high transverse momentum are producdtindry first collisions between
partons of the incoming nuclei, and their initial produatis not affected by the hot medium. The
interactions of the energetic partons with the color ctaigeghe medium lead to a large energy
loss of the traversing partons and a strong suppressionrdfgaaticles from the fragmentation.
This suppression has been observed by STAR [3, 4] and wasrddrated not to be due to initial
state effects [5]. Partonic energy loss can also explaidigeppearance of azimuthal back-to-back
correlations of highp, particles: dijets that are the source of these correlatimasuppressed in
central Au+Au collisions due to energy loss of the away-gt¢6].

2. Au+Au Coallisionsat /Syn=62GeV [ 0-5% 10-20%
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The presence of strong high- suppression in Pelyy i

200 GeV Au+Au collisions immediately opens the
guestion about the minimum collision energy and sys-
tem size required for this effect. RHIC features a pro-
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The suppression in 62 GeV collisions shows similar _ o
. .. . . Figure 1: Nuclear modification factoRaa
patterns as in 200 GeV collisions: a monotonic in- - -
o ) for Au+Au collisions at ,/Syn=62 and
crease up t@, ~ 2GeV/c, a saturation in peripheral 200GeV [7].
collisions, and a decrease in central collisions, down to
a suppression by almost a factor of 5 for particles vpith> 6 GeV/c . The suppression is slightly
smaller in 62 GeV collisions, indicating a smaller energgslan the medium at the lower energy.
Azimuthal correlations from 62 GeV collisions are shown igufie 2. A trigger particle is
chosen with & p, < 6GeV/c, and correlated with particles with, > 2 GeV/c. The distribution
of the azimuthal angle between trigger and associatedclgatshows a peak arouddp ~ 0 from
particles from the same jet, and a second pedigat: 1T due to back-to-back dijets. The difference
of the near-side yield per trigger particle in 62 and 200 GeNigions is due to different kinematic
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conditions in the jet production and fragmentation [8], but STAR Preliminary

does not change as a function of centrality. The away-sideé 02t * 62 GeV

peak visible in peripheral collisions is strongly suppesks § o1 f: ’ Zoisev ]
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in central collisions, without statistically significanif-d
ferences between low- and high-energy collisions.
The data from the 62 GeV run is qualitatively similar o2 s
to the full-energy data, but shows smaller high-sup- ot ﬁ 4 s ]
pression. This indicates, that the same physical processes Ot ob ﬂ‘@%&fﬁ ?;#w%‘#%;%é

apply, and that different energy densities of the produced
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3. An Correlations Figure 2: Azimuthal correlations in

Au+Au collisions at 62 and 200 GeV
Jets result not only in azimuthal correlations, but alsofor 4 < p, (trigger) < 6 GeV/cand 2<
in correlations in pseudo-rapidity. As there is no direct P.(assog¢ <4GeV/c[7].
correlation between the pseudo-rapidities of two opposite
jets, the analysis of these correlations is restricted td-mo : .
ifications of the near-side jet. " s G 0a0% ]
Figure 3 shows the dependence of the width of the °'4? : " prnmnhes
near-side peak in correlations, determined by a fit to the °% is
background-subtractedn distribution. p+p and d+Au 0o § ]
collisions agree well, but Au+Au collisions show a signif- 0,1; | | L | ,
icant broadening of the peak. The effect decreases witte [ | | | |

p. of the trigger particle, and disappears for the high-
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est bin. The associated yield per trigger particle is not £ g % ]
affected by this broadening and is the same for all sys- §

tems. The broadening is not present in azimuthal correla- c?é o' . , STARsz“Wi"aW .
tions, indicating an anisotropy of the hot medium created Pr (rig) (Gevic)

in the collision. It has been suggested that this anisotrop)'/:igure 3 Width and yield of near-
is due to the flow of the medium along the beam direc-; An corelation peak as func-
tion [9]. For final conclusions, detailed comparisons be-jjon of p, (trigger), for 2GeV/c <
tween model calculations and a higher statistics data sg§, (assog¢ < p (trigger).

are needed.

4. Azimuthal Correlationswith low-p, associated Particles

Since energy and momentum of the fragmenting parton have ¢ofiserved, the “lost” energy
cannot disappear, but has to reemerge in softer particleuption. This effect was not visible
in previous correlation analyses, that were restrictedssmeiated particles with high transverse
momentum. By lowering the transverse momentum of the aasatparticles, correlation analyses
can become sensitive to these modifications [10].

Figure 4 shows the modification @n- and A@-correlations between hard trigger and soft
associated particles. The broadening of the nearA&igigpeak is visible in the right panels and
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even more pronounced for associated lpwparticles. The larger integral under the near-gide
andAg-peaks indicates an increased yield of associated parjeetrigger particle due to energy
loss of the hard parton.

0.15<p, <4 GeVic ' © 73
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5. Summary
Figure 4: Ag(left) andAn(right) correlations in p+p and

Since the establishment of partonic Au+Au collisions at 200 GeV for all associated particles

energy loss as the cause of high-par- (p.15 < pL < 4GeV/c, top) and assqciated hig:lnI par-
ticle suppression, as described in [1], ticles (2< p,. < 4GeV/c, bottom). Trigger particles have

high-p, physics is attempting to pro- 4< P <6Gev/c [10]

vide a better and more quantitative understanding of tre¥antion of a parton with the medium.
Collisions with different ion species and energies willygde information about the dependence of
the energy loss on the energy density and path-length in égéum. The modification of jet prop-
erties like the broadening &n correlations and the strong modification of correlationsvieen
hard trigger and soft associated particles can providédurtonstraints for theoretical models of
partonic energy loss. Data from a high-statistics RHIC ruyysn=200 GeV, which is becoming
available now, will allow to extend the study of hard phydiz®ven higher energies.
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