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Data Nev pythia ampt ampt(SM) urqmd 

pp 200 Run9 423M 653M 

AuAu 200 Run 10 23.6M 59k 40k 403k 

AuAu 62.4 Run 10 180k 118k 355k 

AuAu 39 Run 10 13.1M 262k 148k 230k 

AuAu 11 Run 10 16.8M 770k 355k 1.8M 

AuAu 7.7 Run 10 5.5M 945k 350k 1.8M 

Experimental: 
Cross-sections for p, d, t (3He, α) versus PT and PT/A 

 in p+p, cross-referencing of tracks in jets to jet energy, angles, etc 
Coalescence ratios: BA vs PT/A 

 interpretable in terms of source volumes 
Spectra ratios: d/p & t/p vs PT 
Significant improvements to PID (simpler and better) 
Embedding request for p+p 200 Run-9 in progress          (No corrections applied yet) 

http://www.star.bnl.gov/rt2/Ticket/Display.html?id=2097

Theory:
6-D Dynamic Coalescence using various models.... Pythia, AMPT, UrQMD

Source radii directly from BA vs PT/A.... several prescriptions available
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Present PID approach  
(considerably simplified w.r.t. previous lfspectra talks) 

“TPC-TOF”.... 
log(Z) cut with mom’n upper limits 
if TOF info exists, reject incorrect assignments 

   ...best acceptance, but only “low” momenta 

“TPC+TOF”.... 
log(Z) cut without mom’n upper limits 
require TOF info & correct mass 

   ...reduced acceptance, but to higher momenta 

p                   d                   t 
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dbar/pbar vs PT in different centality bins, Au+Au 39 GeV Run-10 
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TPC-TOF   TPC+TOF 

75-80% 

0-5% 

peripheral: d/p from two PID methods at the same PT “agree”  
central: additional d inefficiency (or p excess) in TOF PID  (matching?)  
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dbar/pbar vs PT, p+p collisions with Pythia coalescence calculations 
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B2 vs PT/A gated on Jet Energy, p+p 200 GeV Run-9 
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strong increase in B2 (strong decrease in “source volume”) with inc. Ejet 

~few×10-3 

~few×10-1 
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<B2> by Ejet bin, Pythia  
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Ejet: 

pythia also shows strong increase 
of B2 (1/”V”) with jet energy 

~few×10-3 

~few×10-1 
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Antinucleus B2 in Au+Au at 200 and 39 GeV, Run-10 
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B2 increases (“V” decreases) as collisions get more peripheral 
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“Gaussian Source Radius” RG (fm) vs PT/A,  Au+Au, Run-10 
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conversion of BA into RG done via WJL et al., PRC 52, 2004 (1995).   hard-sphere R = 2.2RG 
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“Gaussian Source Radius” RG (fm) vs PT/A,  Au+Au, Run-10 
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conversion of BA into RG done via WJL et al., PRC 52, 2004 (1995).   hard-sphere R = 2.2RG 

 HBT 
nucl-ex/0411036v2 

compare: 
RG and (RS

2RL)1/3 

Nice agreement at 
SPS (NA44) 
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Antinuclei at 7.7 and 11 GeV, Run-10 
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11 GeV 

7.7 GeV 

hundreds of dbars 

18 dbars 

dbar spectra, and dbar/pbar & B2 ratios  
at these very low root-s values not reported  
by any of the SPS experiments  1 tbar 
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dbar/pbar vs PT, Run-10 BES 
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dbar/pbar vs PT, Run-10 BES, comparison to AMPT and UrQMD 
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AMPT  UrQMD 
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Antiparticle B2 versus impact parameter from AMPT and UrQMD   
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significant differences between 
• the two models 
• particles and antiparticles 

still generating events.... 

I also need to run UrQMD 
with longer cutoff times  
to check sensitivity of the 
results to this parameter 
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Cleaner & simpler PID implemented 
 TPC-TOF  (most efficient but only at low momenta) 
 TPC+TOF  (less efficient but wider PT reach) 

methods “match” in overlap PT region and in peripheral collisions 

dbar & tbar spectra in p+p 200 Run-9 
 never reported by any RHIC experiment 
 significant dependence of B2 for particles in Jets & on Jet energy 

same spectra and ratios for Au+Au 7.7, 11, 39, and 200 GeV in Run-10  
 factors 2-3 variation in B2 amongst SPS experiments at highest energies 
 “new” results on dbar production at lowest BES energies 

Need corrections now... 
 absorption correction is “easy” 
 feed-down is straightforward and can be obtained from starsim 
 reconstruction via embedding is broken – need expert help... 


