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Abstract. The BRAHMS measurement of particle ratios in p+p collisiang/s = 62.4 GeV and
\/S=200 GeV is presented as a function of transverse momenttimmvthe pseudorapidity range
0 < n < 3.6. The antiparticle-to-particle baryon and meson ratib@h energies has a similar
tendency showing slight dependency on pseudorapidity. (fiteratio measured in elementary
collisions at,/s=62.4 GeV,q ~ 3 reaches astounding value of 8-1(at> 1.5 GeV/c. Moreover,

a remarkable overlap of net—protc%%} is observed at all energies when viewed in their projectile
frame.
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INTRODUCTION

Recently, the intensive studies of proton-proton colhsi@t ultra-relativistic energies
brought a new possibilities to explore the particle produrctn the wide range of
rapidity. Although, the p+p data at RHIC (as the referencédavy ion collisions) is
considered as the medium where there is no nuclear effatthed the new tasks to
accomplish. From the BRAHMS experiment standpoint, lasieaements of pQCD
theory [1] described the invariant cross section of idesdifnadrons a{/s = 200 GeV
[2] and transverse single spin asymmetrieg/at 62.4 GeV [3] in p+p reactions in the
forward rapidity region are worth pointing out.

The following comparison of particles ratios as a functidriransverse momentum
at two RHIC’s energies displays the basic features of hadpooduction in elementary
reactions depending on rapidity. At forward rapidities #ppreactions the produced
particles are from the kinematic region where largealence quarks (0.3 X < 0.7)
from the beam side interact on smalffluons (0.001 « < 0.1).
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FIGURE 1. Antiparticle-to-particle ratio at/s = 62.4 GeV and,/s = 200 GeV in proton-proton
collisions for different pseudorapidities. The errors statistical only.

EXPERIMENTAL LAYOUT AND ANALYSIS

The BRAHMS detector setup [4] consists of two movable, narspectrometer arms:
the Midrapidity Spectrometer which operates in the polglamterval from 90 < © <
30° (that corresponds with the pseudorapidity intervat @ < 1.3) and the Forward
Spectrometer that operates in the polar angle range fr8m<20 < 15° (2 < n < 4).
Moreover, the overall particle multiplicity, collision ex and centrality are determined
using the global detectors.

The single dipole magnet (D5 - notations like in [4]) placetMeen two TPCs, which
were used for tracking, compose the midrapidity arm. Plartdentification is based on
the Cherenkov detector (C4) and Time of Flight Wall (TOFW)asierement.

The front forward arm is composed of two Time Projection Chams (constituting
track recognition in a high multiplicity enviroment), thadk part - of three Drift Cham-
bers and in the aggregate deliver particle track segmemtsugh momentum resolution
using three dipole magnets. Particle identification is fatedt via the hodoscope H2 and
Ring Imaging Cherenkov detector (RICH, situated behind et2ctor), respectively, for
low and high momentum particles.

The present forward rapidity data analysis was done witlidragithat originate from
polarized protons collisions within the range of vertex&® cm @15 cm atn ~ 0). The
particles yield have been corrected for efficiency, geoitatacceptance, interactions
of emitted particles with the beampipe, the spectrometextenal budget and for the
weak decays in flight.

PARTICLE PRODUCTION

In the Fig. 1 we present the antiparticle-to-particle rdto pions and protons ay/s
= 62.4 GeV and/s = 200 GeV for various pseudorapidities. At~ 3.55 one should
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FIGURE 2. Proton-to-pion ratio at/s = 62.4 GeV and,/s = 200 GeV in elementary reactions for
different pseudorapidities. The errors are statisticdy.on

stress that RICH inefficiency causes that estimated sysieareor of (anti)proton yield
starts with the order of 7% and decreases with highebins. In the midrapidity region
at lower energy we measure balance between matter and aetink@r therr /rrt for
forward pseudorapidities we can see gradual fall with g9 that can be explained as
a domination of valence quark fragmentation at higher That domain becomes more
important also with regard to charge and isospin consemaiihe antiproton-to-proton
ratio is astonishingly small at both energies in the beargnrantation regime. As it
was depicted in [2], the p and p datg/@= 200 GeV might have been a new insight of
baryon production in the elementary collisions. THe mtio at\/s=62.4 GeV displays
the same tendency for the forward rapidity, but the valuetibris lower by the order of
magnitude if observed at the same valueof

Fig. 2 shows the proton-to-pion ratio as function of tramsgemomentum in p+p
collisions at\/s = 62.4 GeV (closed triangles). Additionally, it is shown {ber ratio in
elementary reactions gts=200 GeV forn ~ 3.2 (crosses), the data which was a puzzle
in the face of the fragmentation issue [2]. At lower energying from midrapidity to
forward rapidity regimes, it can be observed significantease of baryon-to-meson
ratio for positive charges, reaching an astounding highevaf pft(pr) ~ 8-10 atpr >
1.5 GeV/c forn =~ 3.2. Taking that into consideration, it indicates that nastbm
of baryon-to-meson yield in forward rapidity domain is Isih open question in high
energy physics.

At RHIC in elementary collisions one can expect two kinds aftigle production.
At midrapidity, according to Bjorken picture [5] the ratid produced antiparticle-
to-particle should be close to 1. In the forward rapidityineg cross section should
be prevailed by leading particles and projectile fragmehts known as the limiting
fragmentation hypothesis [6] states that the excitatiothefleading protons saturates
at a moderate energy, leaving more available kinetic engrgparticles produced at
central rapidities. Fig. 3 presents the net-proton distidn in proton-proton collisions
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FIGURE 3. The net-proton distribution in p+p collisions as a functiminrapidity shifted byypeam,
Y — Ybeam, COMpared with data from NA49 qfsyny = 17.2 GeV.

at both energies;/s = 62.4 GeV {peam = 4.2) and,/s = 200 GeV {peam = 5.3) as a
function of rapidity shifted byneam. The results of NA49 experiment [7] are also shown.
As it has been observed the increasing difference betwetgoraion and proton yield
with increasing rapidity, viewing from the rest frame of ookthe protons, does not
depend on the incident beam energy.

SUMMARY

Concluding, the BRAHMS experiment has presented the amittfgato-particle ratios
in p+p collisions at,/s = 62.4 GeV and,/s = 200 GeV as a function of transverse
momentum. Furthermore, the displayed value of baryon-sen ratio of measured
particles increases with increasing pseudorapidity, reache highest value in p+p
collisions at\/s = 62.4 GeV forn ~ 3.2. The shown net-proton distribution at both
energies, compared with the results of NA49 experimeng the possibility of studying
production of charged hadrons in the wide range of rapittitgveals extremely overlap
of the data when viewed in their projectile frame.
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