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Motivation
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Motivation cont.

Further theoretical work ‘
postulates the existence of a Ci Color
new regime: the Color Glass Chise

Parton Gas
Condensate.

Use of nucle1 with large A
facilitates the study of
saturation:
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Predictions from theory

. D. Kharzeev et al.
L. Ylte\l’ HPCI'th{ 03 02902_ v2 Phys.Rev.D68:094013,2003
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BRAHMS Experimental Setup |
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The data at forward rapidities was collected with FFS at 4°

(n ~3) and 12° (n~2)
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Spectra from p-p collisions
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Spectra from d-Au collisions
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Nuclear modification factor

RdAu

The behavior of the many-body systems we study
(A-A or d-A) can be “calibrated” with a “simple
system” like p-p .

Borrowing from “Cronin effect” studies, we
compare particle production in d-A to the scaled
production in p-p:

R,,,= (A2N,, /dpgdn) / (N

With N_ , being the estimated number of binary

collisions as d *“goes through” the Au nuclei.
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R,,, at different rapidities
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R,,, at different rapidities
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Number of binary
collisions in minimum
biased events 1S
estimated:

N, = 7.2+0.3

Statistical errors
dominant over the
systematic ones at =2

and 3

Systematic error (not
shown) ~15%

The values for n=0 were
published in:

PRL 91 072305 (2003)



R,,, at different rapidities
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Centrality dependence

To reach further
understanding of
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the ratio R, , as
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R, definition
We select three data samples:
“Central”: centrality 0-20%
“Semi-central”: centrality 30-50%

“Peripheral”: centrality 60-80%

Then we calculate the ratios Central/Peripheral and
Semi-central/Peripheral as function of p at
different rapidities.

Many corrections and systematics cancel out.
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Centrality dependence

All numerators and
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Centrality dependence

All numerators and
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Centrality dependence
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Centrality dependence

All numerators and
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Discussion

BRAHMS has measured a clear modification of the
Cronin peak as we detect charged particles at pseudo-
rapidities ranging from O to 3.

We also found that particle yields at all values of p;
are more suppressed in central events at high rapidity.

Both results are consistent with a description of the
Au wave function evolving in In(1/x) (rapidity) into
a saturated non-linear medium.
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Positive and negative hadrons from d-Au at n~3

d°N

1

I IIIIIﬂ] I IIIIIﬂ] I IIIIIII| I IIIIIII| I IIIIIII| I IIIII&

%

¥

negatives

Positives

0o 1

““h*>h- clear evidence of

Valence quark
fragmentation

M. Gyulassy BNL 12.4.03
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The results at n~3 have been
attributed to beam
fragmentation as the
dominant process for 1>3.

RIKEN High P, Physics at
RHIC Dec 2-6, 2003

Valence quarks fragment by
“string breaking” with a 1/x
“wee” parton distribution.
The ratio of particle yields:

(dN9Av/d 1)/ (ANPP/d 1)
drops from a maximum at -
N,, t0 @ minimum on the
deuteron fragmentation side
following a triangular
distribution.



Summary and outlook

®Compared to previous results at n=0, we have measured

considerably smaller values of R,,, at pseudo-rapidities 1,
2.2 and 3.2

®# Yields of charged particles per binary collision are
reduced in data samples of higher centrality.

= We will put “final touches” to the present analysis and
submit it for publication.

= We continue the analysis of Run III data with the full
complement of our detectors. That analysis will reveal details
of the “suppression” for different particles species (see Z.
Yin’s presentation this afternoon)

"Looby the RHIC commpnity foradditional d-Au running.
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