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Motivation 
•  Effect of  ion species and collision energy on Tch and μB 

•  Effect of  ion species and collision energy on chemical and kinetic freezeout 

•  These parameters can be studied via particle spectra and yield ratios 

•  RHIC Cu+Cu 22.4 GeV collisions – Run 5 “test” run [4] 
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Particle Spectra – PID via dE/dx 
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Slices: 

Multi Gaussian Fit 

Bichsel Particle Energy Loss: [5]  



Particle Spectra and yields π+ and π－ 
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Note: The pion yields at 0.8<mt-m0<1.35 GeV are under investigation 
The Systematic Uncertainty is under study 

€ 

fBose−Einstein =
A

exp(E /T )−1

Au+Au 19GeV Magnetic Field = 0.25T, Cu+Cu 22.4 GeV Magnetic Field = 0.5T 



Particle Spectra and yields K+ and K－ 
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At such low statistics, the electron subtraction is hard. 
The Systematic Uncertainty is under study 
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fBose−Einstein =
A

exp(E /T )−1



Particle Spectra and yields p and p 
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fFermi−Dirac =
A

exp(E /T )+1

The Systematic Uncertainty is under study 



Yields vs Nbin and Npart 
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Particle yields are given as a function of  # of  binary collision and # of  participants. 
Centrality from left to right (50-70%, 40-50%, 30-40%, 20-30%, 10-20%, 5-10%, 0-5%) 

The Systematic Uncertainty is under study 



Particle <pT> vs. Centrality 
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Particle mean pT is within errors in comparison with Au+Au 
The Systematic Uncertainty is under study 



Particle Ratios 
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A Thermal Model [7] is used to 
extract Tch and μB.  For mid-
rapidity particle ratios are used 
in the fit [8]  
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λq ≡ eµq /Tch   ,   λs ≡ eµs /Tch

γ s = e
µ s+s /Tch

K2 : 2nd  kind Bessel function

The Systematic Uncertainty is under study 



Statistical Model Fit 
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Cent TCh μB 

0-5% 171.5±0.79 137.5±1.8 

5-10% 172.0±0.80 137.5±1.9 

10-20% 172.1±0.79 133.1±1.8 

20-30% 172.2±0.80 128.4±1.9 

30-40% 171.1±0.82 124.3±1.9 

40-50% 170.6±0.97 121.0±2.2 

50-70% 169.9±0.98 110.8±2.3 

The Systematic Uncertainty is under study 



Conclusion / Outlook 

•  Within statistical errors, it appears that the Cu+Cu system at 
22.4 GeV is higher in temperature and lower in Baryon Chemical 
potential than Au+Au at 19.6 GeV at Chemical freezeout. 
(Systematic uncertainties not included) 

•  We notice features of  proton spectra that might indicate a 
difference in kinetic freezeout parameters. A Blast-wave model fit 
will be applied to study this effect.  

•  Outlook: 
•  Complete study of  Hadronic and Kinetic freeze-out parameters 
•  Analysis of  systematic uncertainties 
•  Further comparisons of  results with world data 
•  Comparisons of  results with various transport and thermal models 
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