Baryon Stopping in AstAu and p+p collisions at 62 and 200 GeV
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Abstract

BRAHMS have measured rapidity density distributions oftpns and antiprotons in both+p
and Au+Au collisions at 62 GeV and 200 GeV. From these, the yieldoafaled ‘net-protons’,
that is the diference between the proton and antiproton yields, can bentietd. The net-
proton distribution can be used together with model catauta to find the net-baryon yield and
thus the amount of stopping in these collisions. This, tladloys us to extract information on
baryon transport, as well as to calculate the average tgidis.

Furthermore BRAHMS data can be used to study scaling freq @ollision systems to
peripheral A4-Au collisions. A resemblance is observed between theseyatems.

1. p+p and peripheral Au+Au

In p+p collisions we expect th% wherey’ =y — Ypeam Should follow an exponential iyf.
The left panel of figure 1 shows data from NA49 (ref ?) and BRASIBR GeV and 200 GeV. It
is seen from this figure that tHe does indeed follow an exponential.

The right panel of figure 1 shows yields frompand peripheral 200 GeV AwAu collisions.
It is seen that they follow essentially the same scalings Toinfirms that some aspects affp
collisions and peripheral AtAu are very alike.
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Figure 1: Scaling of pp and Au+Au collisions.
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2. Baryon stopping

In an earlier paper, BRAHMS have measured the stopping rAAucollisions at+/Syy =
200 GeV [3]. Results fromysyy = 624 GeV Au+Au collisions can be used to expand the
understanding of the stopping in the ‘energy gap’ between3RS top energy of/syy = 17
GeV and the RHIC top energy. The left panel of figure 2 showgthtsn and antiproton spectra
in four rapidity intervals. Corrections have been appliethie data for geometrical acceptance,
efficiency and detectorfkects such as multiple scatterings. The right panel of figugled?vs the
extrapolated yields versus rapidity. The extrapolatios @ane using a fit function of the form
f(pr) e exp(=p2/20-?). Using protons and antiproton yields the net-proton yeeld be created
as netp = p — p. The net-proton yields are also shown in figure 2. Also inetlich the figure
are comparisons to HIJING [10]. It is seen that HIJING repicas the anti-protons well but
deviates from the protons. This could indicate that the tmatyansport description in HIJING in
not completely accurate.
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Figure 2: Spectra and yields of identified protons and aitiprs and the resulting net-protons.

To quantify the stopping we use the rapidity loss defined hs [5

2 Yo dNB_g
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HereNgqt is the number of participants aﬁ%ﬁ‘yi is the net-baryonsyyeam is the rapidity of the
beam (fory/Syn = 624 GeV itisy, = 4.2. Since BRAHMS do not measure neutrons\s we
must make a conversion from net-protons based on simutadiod data from other experiments.

For details of this procedure see . The conversion used h@%‘—? =(2+01)- d'\é;’ﬁ at mid-

rapidity andd’\(',—sy-g =(21+£01)- d%—;ﬁ at forward rapidities (the larger correction at forward
rapidity is due to a small increase in thgp ratio at forward rapidities).

To calculate the rapidity loss we fit the resulting net-bargdstribution with a third degree
polynomial iny2. This fit is shown as the inset in figure 3. The rapidity loss {(&n = 624
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Figure 3: Rapidity losses from AGS [1, 7, 8], SPS [2, 6] and HiB]. The rapidity seems to saturate above SPS
energies.

GeV is measured to be (stat.syst. error):
6y=201+0.14+0.12

Figure 3 shows rapidity losses from AGS [1, 7, 8], SPS [2, 6[ &HIC [3]. The new
VSun = 624 GeV data from BRAHMS is seen to establish that the appaggntation of the
rapidity losses sets in already around SPS energies.

3. Limiting Fragmentation

Since there seems to be a linear scaling from the SPS topyetaetiye RHIC top energy we
have studied if there exists some scaling of the yields. &figohnel of figure 4 shows the yields
from SPS and RHIC plotted versys =y — yheam and it is easily seen that there is no obvious
scaling.

The idea is now to consider the yields in a ‘limiting fragneian’ picture. We will do
this by considering only one side of the collision which wenole the ‘projectile’ side of the
collision inspired by fixed target experiments. The chajkeis now to remove the ‘target’ side
of the distributions. We use twoftierent estimates to set limits for the ‘target’ contributi¢h) a
simple exponential form exp{’) [11] and (2) a gluon junction motivated form exq(/2) [12].
The resulting ‘target’ distributions are shown as the grayds in the left panel of figure together
with the measuredN/dy’ distributions from SPS and RHIC. 4.

The right panel of figure 4 shows the resulting ‘projectilestdbutions from SPS and RHIC
and it seen that now we have a very clear scaling similar tiifijmfragmentation.
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Figure 4: Left paneldN/dy’ distributions from SPS [2, 6] and RHIC [3] and their ‘targdistributions (grey bands).
Right panel: The resulting ‘limiting fragmentation’ distation for SPS and RHIC data.

4. Conclusions

BRAHMS have measured the rapidity loss in4u collisions at+/syn = 624 GeV which
bridges the gap between the SPS top energy and the RHIC tagyeii@e rapidity losses seem to
saturate from the SPS top energy and the saturating behasioonfirmed by they/Syy = 624
GeV data. Furthermore we have established a limiting fragatieon kind of scaling idN/dy’
distributions from SPS to RHIC.

In these proceedings we have also studied the exponergigof the yields in pp col-
lisions from SPS to RHIC energies and this is confirmed by @ia.d Furthermore we have
demonstrated the similarity between peripherakAu collisions and pp collisions.
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