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Abstract. Collisions between hadronic systems at relativistic elesrgrovide a window on the
small-x gluon distributions of fast moving nuclei. It hasberedicted that gluon saturation effects
will manifest themselves as a suppression in the transveaseentum f) distribution at a scale
which is connected with the rapidity of the measured paicBaturation effects are most evident
at large (pseudo)-rapidity, i.e., at small angles relativie beam direction. The dependence of the
nuclear modification factor on the number of participantsvates a constraint on the mechanism
underlying the highg; suppression. Here we present results for the nuclear matiificfactorRp

at forward rapidity as a function of system mass comparisglte from CuCu, AuAu and dAu
collsions at,/SyN = 200 GeV.
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The main goal of the heavy ion program at the relativistic/igaan collider(RHIC)
is the creation and detection of the quark gluon plasma (Q&®econfined state of
matter consisting of quarks and gluons(partons). Higpartons going through a QGP
are expected to suffer significant energy loss resultingwefr highg; particles in the
exit channel than would be present without the QGP [1]. Aneexpental observation
of such a supression in high energy heavy ion collisions dqubvide evidence that
a QGP has been created. In contrast, the ratio of dAu to gisiools is expected to
show an enhancement over a range in momentum, a phenomemown &s the Cronin
effect [4]. The argument is that energy loss in the "cold eratif dAu collisions is quite
small and the Cronin effect is a resultgfbroadening due to multiple scattering. On the
other hand, if a suppression is observed in dAu colisionsmtdrd rapidities instead
of the Cronin effect, it may be an indication that initial tet@ffects are important. A
marked highp; suppression with increasing pseudorapidity may thus lzea@lto the
initial conditions of the colliding deutron and gold nuglai particular to the possible
existence of the color glass condensate(CGC)[2, 3].

The suppression of higpr hadron yields has commonly been investigated using the
nuclear modification factoRaa Which is the ratio of the measured hadron spectra to a
scaled reference spectra from pp collisions. The valuggfshould be unity if particle
production scales with the average number of binary nueteaeon collisionsNg;.

In the absence of a good pp reference, it is also possible &sune hadron suppression
in terms ofR.p,the ratio of central to peripheral data scaledbMq >. If there are no
medium effects, this ratio is also expected to be equal tty.uni
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We present here preliminary results &g, in CuCu Collisions at 200 GeV measured
at the BRAHMS experiment. The BRAHMS detector system [5]sists of global
detectors for event characterization, a Mid-Rapidity $meceter (MRS) and a Forward
Spectrometer (FS) covering forward rapidities. A multfl array(MA) consisting of
scintillator tiles and silicon strip detectors mountedxdaly around the beam axis was
used to characterize the centrality of collisions. For thesent studies, the forward
spectrometer was positioned & with respect to the beam direction, corresponding to
ann range between 2.9 and 3.4. Events witiiP0 cm of the nominal interaction vertex
were considered.

The motivation for the CuCu system was that it serves as géietween dAu and
AuAu collisions in terms of the number of participantsp4+) and number of binary
collisions. In particular, looking at the data in termsNft offers the possibility of
studying the system size dependence of the nuclear modbfictictor, and may help
disentangle the initial state versus final state scenatib®pwvard to explain the high
results at RHIC.

Experiments at RHIC have revealed that the matter produceidih energy heavy ion
collisions is a strongly interacting dense medium , or s@R&Rults from Au+Au colli-
sions at,/Syn = 130 and 200 GeV have shown that hadron production at thesgiea
is strongly suppressed relative to expectations based omdapendent superposition of
nucleon-nucleon collisions g of 2-10 GeV.

The BRAHMS experiment has already measured the transversgentum spectra
of hadrons both at mid-rapidity and at forward rapiditiesl&u and Au+Au collisions
[6]. The absence of high; suppression at mid-rapidity in dAu collisions is consisten
with the hypothesis of parton energy loss or/and partonmédoation in the dense
medium formed in Au+Au collisions indicating that the suggsion may be due to final-
state effects. However, forward rapidity results showedmpsession in dAu collisions
suggesting that not only final-state effects but also ilgiiate effects such as CGC may
also play a role.

Figure 1(a) shows the ratiB;p of yields from CuCu collisions, ay = 3.2, of a
given centrality class to yield from the most peripheralismns(40-60%) scaled by
the number of binary collisions in each sample. The dataHerdifferent centrality
classes are obtained from the same collider run. As a redkaltatios are largely free
of systematic errors associated with run-by-run collided detector performance. The
dominant systematic error in thi&, ratios come from the determination Ny in the
centrality bins. One can see that fRg increases for more central collisions.

Figure 1(b) show&p in CuCu in comparison with those measured in dAu and AuAu
collisions at the same pseudo-rapidity. It is evident thatduppression in CuCu follows
a similar trend as in dAu and AuAu. An important question isetter R., values
in CuCu and AuAu are similar if one considers the case whesentban number of
participants at the same collision energy are equal. As eaebn from the plot&p is
very similar in both CuCu and AuAu collisions for a similarmhber of participants.
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FIGURE 1. Ry atn = 3.2 in CuCu Collisions as a function gk,(a) Centrality dependence, (b)
comparison to results from dAu and AuAu Collisions. For CuCu 10% corresponds tpart == 96.8 and
40— 60% toNpart ~ 18.7. For AuAu 33— 43% corresponds thpart ~ 96.3 and 59- 79% toNpart ~ 17.8.

In summary, we have presented preliminary resultsRghnin CuCu collisions at
V/SNN = 200 GeV and) = 3.2. Our results show that one obtains similar results for
Rep considering the same number of participants in both CuCu/ansl collisions.
The implication here may be that what matters is the geonodtiye interaction region,
i.e., the volume through which produced hadrons have tekrde complete the system
mass systematics, we are currently extending these stiodies midrapidity region and
to the lower energy of/syn = 62 GeV.
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