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Connection to QCD in these data?
• Baryon Stopping (junctions)
• Intermediate pt identified hadrons
• Particle yields vs. Energy, centrality and rapidity
• Spectra shape.
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Scaled Multiplicity distributions
dNch/dη� /(0.5<Npart>)
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The increase at large eta reflects the
Change in width of  dNch/dη� . Increase 
in beam rapidity (see later)
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�
dNch/dη Measurements in Au+Au Colli sions at two energies
√SNN=130GeV  and  √SNN=200GeV

�
Combining different sub-detectors in BRAHMS

⇒ Cover a wide range  -4.7 ≤ η ≤ 4.7
⇒ Reduce Systematic Errors

Around η=0 

➞dNch/dη/(0.5<Npart>) = 3.10±0.20 at √SNN=130GeV 

3.50±0.30 at √SNN=200GeV    (13%+-4% increase)

Forward η’ s → No Dependence on Centrality 
→ No Dependence on Energy (Limiting Fragmentation)

Partonic Models → good general agreement with data

Hadronic Spectra

• Particle ID and coverage (experimental)

• Pt, centrality, and rapidity dependence of pbar-p

• Model comparisons

• Even particle ratios (thermal)

• Energy dependence and comparison with pp

• Pt/mt dependence of particle species,
• Spectra.
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The BRAHMS Experiment
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BRAHMS acceptance

Shown to illustrate that the particle ratios are from specific 
are from <y> and <pt>

Particle Ratios from BRAHMS (130 GeV data)

At y~0
• pbar/p: 0.64+-0.04+-0.06
• N(K−)/N(K+): 0.90

Centrality and and pt

dependence of  particle 
ratios
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Particle Ratios from BRAHMS (200 GeV data)Ratios (cent & pt)

Ratios vs 
Centrali ty (top 25%)

…and Transverse 
Momentum

Rapidity dependence

Rather smooth change from 130 to 
200 GeV.

Ratios ~identical over +-1 unit 
around mid-rapidity.
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How consistent are the models?

Rapidity dependence of pbar/p

Compar ison with AMPT (…) calculations 
including modification to str ing breaking 
(pop-corn) mechanism and re-scattering in 
hadronic phase.
nπ� <->NN channels simulated by  ρ� and ω� 2-
body channels.

Brahms 200 GeV
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Thermal description of yields 

Comparison at 130 GeV ratios with 
model by Becattini et al 
(PRC64,024901 (01))

The change in K/K and p/p to 
forward rapidities is consistent with 
the thermal description.

Energy Dependence of  p/pbar ratio

Summary of pp and AA data.

Large symmetry of baryons achieved at RHIC.
Never the less still significant net baryon yield 
at y~0 at 200 GeV.

Look in more details on the pp. What can we 
learn.
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From pp to AA

ISR R803 

√s=23

√s=63

D.Kharzeev proposed to study Baryon 
Junctions and evaluate magnitude from pp.
(Physics Letter B378,238)   description with 
P-bar/p  = s∆

�
/(s∆

�

+s-1/4+ ∆
�

/2 ) =0.08  c =8.5.
Second component should dominate 
stopping at higher energy

Unlike particle ratio’s

•N(K)/N(π): 0.2 – 0.5 

• N(p)/N(π): 0.1 – 1.4 

increasing with pt

• pbar(p) > π−(π+) at pt > 2
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BRAHMS PRELIMINARY

K/π=0.17+−0.04
pbar/π=0.08+-0.02

y=0

BRAHMS PRELIMINARY
As for 130 GeV the charged hadron  
yields are dominated by protons, 
anti-protons at pt ~2.

T( � +) = 225 ± 3 (stat) ± 15 (syst) 

T( � -)  = 227 ± 3 (stat) ± 15 (syst)

T(K+) = 284 ± 20 (stat) ± 25 (syst)

T(K-)  = 269 ± 17 (stat) ± 25 (syst)

Particle spectra for cent 0-25%

K/pi ~0.17+-0.04

Are the spectral shapes fully described by 
radial flow? Do we need  gluonic degree of 
freedom for the data? How can this be 
distinguished?
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Hadron observables Summary

• pbar/p =0.75 y~0
– Net baryon transport important

• Pbar/p approximately constant over +-1 unit of y

– falls with y, for y>1

• Models need to include rescattering to reproduce 
ratios(pbar/p). (AMPT)

• K/π=0.17; pbar/p=0.08 at y=0.

• P-bar/ π increases with pt reaching ~1 at pt > 2 GeV/c

• Large inverse slopes (T) for K,p T(p) >T(K)> T(π)
– Radial expansion seems important

Outlook

To come from analysis of 2001 data

• Spectra π, K , p, pbar for centralities in range 0-25%.

• p- up to ~ 3.5 GeV/c.

• Net-Baryon rapidity distributions (0-3).

• pp comparison data at modest pt ( < 2 GeV/c). The hadron 
spectra in pp are much softer than in AuAu.

• First look at HBT at y~2; 


