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Abstract

This report summarizes the work done un-
der DOE GRANT DE-FG03-95ER40933
1998. The papers published are listed in
the bibliography.

1 Major Achievements

Both NA44 and EOS continue to publish
high quality data on relativistic heavy ion

collisions. The next leap in energy will be
provided by BRAHMS at RHIC.

1.1 Experiment NA44

Experiment NA44 has measured particle
correlations of #%¥, KT and protons and
single particle distributions of x%, K,
P, P, d and d, see for example [1, 2, 3, 4] for
pA, SA and PbPb collisions at 450GeV /¢,
200A-GeV and 158A-GeV for the p, 5 and
Pb beams respectively. When the spec-
tra are fitted to an exponential in myp, the
inverse slopes increase as the system gets
heavier and with increasing particle mass,
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[6]. For larger systems the baryon den-
sity at mid-rapidity increases [1] implying
more secondary collisions. These fuel a
collective expansion and a boost in trans-
verse momentum proportional to the mass
as seen in our data.

Hydrodynamic calculations show that
radial expansion causes a strong mr de-
pendence of the HBT radii due to correla-
tions between position and momentum. A
decrease proportional to 1/,/mr was pre-
dicted and HBT measurements from NA44
have confirmed this, [3]. In a coalescence
model a gaussian radins Rg can be ex-
tracted from proton and deuteron spectra,
[6]. Figure 1 compares Rg with R,;4. from
the 3 dimensional HBT analysis. (R,ige
reflects the transversal size.) Since Rg
was obtained in a 1d analysis, it is divided
by +/3 for comparison. The radii fall as
1/,/mr but increase by ~ 35%. from SPb
to PbPb.

An alternative method of studying the
system at freezeout is to simultaneously
fit the one and two particle spectra to
a hydrodynamical model. An expanding
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dose. Since we expect a dose of 1 KGr in
5 years of RHIC running we are confident
that the ZDCs will not suffer significant

radiation damage.
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Figure 2: Mean signal and resolution for
muons as a function of radiation dose.

Currently the calorimeters are under
construction and we plan to ship them to
BNL in January 1999 in order to be ready
for the RHIC engineering run in March
1999. Although it is not expected that
their will be PbPb collisions at this time
the calorimeters will detect beam-gas col-
lisions which will be very useful for RHIC

fune up.

2 Conclusions

The imminent startup of RHIC is a time of
great excitement for the relativistic heavy

ion community. A decade of work at lower
energy is about to come to fruition. The
simplicity and broad acceptance of the
BRAHMS experiment will allow us to re-
act quickly to glimpses of new physics.
The TAMU group is ready to exploit this
opportunity.

3 Talks

I have given the following talks this year.

e Proton Source Sizes & HBT Radii
ACS Symposium in Honour of Kevin
Wolf, Dallas Texas, March 1998

e Source Sizes, Spectra & Freezeout
APS Division of Nuclear Physics
meeting, Santa Fe, New Mexico, Oc-
tober 1998
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