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Particle production versus stopping

Primary matter: evolution from lower to higher

Produces matter peaks at y=0, this matter is energies. At mid rapidity evolution from
charge symmetric. No significant change is baryon (AGS) to meson (RHIC) dominated
shape from AGS to RHIC medium
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Particle ratios and hadron chemistry

central Au + Au at 200 GeV
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Proton and kaon ratios decreases
towards forward rapidity

Pion ratios are consistent with unity
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Correlation between the BRAHMS kaon
and proton ratios over 3 units of rapidity.

Forward rapidity 62.4 GeV data overlap
with mid-rapidity data from SPS
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Particle ratios and hadron chemistry
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Forward rapidity K/ ratios measured
at 62 GeV overlap with the same
ratios measured at SPS

As you can see the models that we
had tried can not described that
effect. PLB 867 (2010) 36

However, the systems have different
sizes. The softer kaon spectra suggest
that the radial expansion is slower for
the forward RHIC collisions



Statistical model fit to BRAHMS data
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conservation
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Baryon transport — short review

As | tried to explain the baryon stopping determines density and
chemical composition of the produced media in high energy A+A
collisions.

*Standard mechanism used for description of baryon transport is
breaking of q — qq configuration. In this case the baryon number
IS associated with valence quarks.

*‘However this mechanism alone is not able to move net-baryon
number over a large range of rapidity.

‘ISR pp and HERA (non-zero baryon asymmetry of ~8% in yp
reactions at more that 8 units of rapidity) demonstrated that
additional mechanisms with a slower y dependence are needed
to account for the data. Baryon junctions is one mechanism that
can move baryon number over a large rapidity range

»

P. Staszel - Jagiellonian University, Krakow BRAHMS ‘
XL ISMD, Antwerp 2010



45
40
35
30
25

dN/dy

15
10

45
40
35
30
25
20

dN/dy

10

20—

Stopping 62 GeV

m protons
m pbars

B p-net
------- HIJING/B
— AMPT

Leetet
L
T Ll
amarsrrjmamanaaaa

_IIII|II |IIIIJIIIIlIIIIlIIIIlIIII|IIII|IIII|III_IIII|I_III IIII|I|| ||'||||||II|IIII|III||||||||||

..............
........

Measurement fromy =0 to ~3
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PLB 677 (2009) 267

AMPT model incorporates g-qq
breaking mechanism - over all good
description but it underestimates net-
protons at mid-rapidity

HIJING/B incorporates baryon
junctions to can account for the large
stopping. Parameters tuned to data
from SPS. PLB 443 (1998) 45
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Stopping at 200 GeV

® PHENIX
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AMPT does quite a good job for peripheral Au+Au at 200 GeV, it however can

not describe data for central reactions.

Hijing/B seems to reproduce the trend with centrality, however, it tends to
overestimates net-proton data for more central reactions.




Proton to pion ratios vs y and p.

Mechanisms responsible for the baryon stopping
determine also the energy dissipation in the collision
— pion production.

Mechanisms like baryon junction and baryon junction
loops (JJbar loops included in HIJING/BBbarl.0 and
2.1) incorporate transverse baryon dynamics.

This is all reflected in p. and rapidity dependence of

p/mr ratios
I e ————
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plrr ratios vs y and p_
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Summary

= Brahms provide measurement of baryon number transport in the
p+p and Au+Au reactions at RHIC energies

= Net-p measured in p+p are consistent with quark — di-quark
breaking mechanism

= Au+Au data suggest additional mechanisms for baryon transport.
(baryon junction, popcorn, di-quark breaking)

= To disentangle between different scenarios one has to study
transverse dynamics of the baryon number transport

"There is no model on the market which could simultaneously
describe all available data (net-protons and p/m ratios, hyperon
spectra)
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BACKUP SLIDES
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Predictive power of u, ~ 1/4
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Stopping 62 GeV
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dn, Jdy/(N_ /2)

Stopping at 200 GeV

BRAHMS Preliminary
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Hijing/BBbar 2.1: modified baryon junction phenomenology to account for

better description of hyperon m_ spectra. PRC 70 (2004) 064906
This version fails to description of stopping



Results: p+p at 200 GeV versus rapidity
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Results: Au+Au and p+p at 200 GeV

at low p.
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Results: Au+Au and p+p at 200 GeV

at low p.
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Same acceptance for pions and protons in the real
time measurements. For given n-p,. bin p/z ratio is

calculated on setting by setting basis using same pid
technique:

Tof2: 2.3->~8GeVIc, RICH: above 9 GeVlc, thus
acceptance corrections, tracking efficiency trigger
normalization canceled out in the ratio.

Remaining corrections:

1) decay in flight, interaction in beam pipe and material
budged (GEANT calculation)

i) correction for PID efficiency and contamination
(limited specie resolution)



Test of corrections for veto-protons
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K-/K*and antihyperon/hyperon

Mg (T=170MeV)
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Broad Range Hadron Magnetic Spectrometers
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Mid Rapidity Spectrometer
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