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Search for QCD Transitions
If we pass through a QCD phase transition, we expect 
a change in the number of degrees of freedom and a 
corresponding change in particle number fluctuations

Hadronic matter to quark gluon matter

If we pass near a QCD critical point, we expect an 
increase in susceptibilities and a corresponding 
increase in particle number fluctuations

Look for changes in fluctuations as a function of 
incident energy
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Fluctuations
Measure the number of pions, kaons, and 
protons event-by-event

Study K/π and p/π fluctuations to help 
remove event-by-event volume fluctuations

Relate K/π fluctuations to strangeness 
fluctuations

Relate p/π fluctuations to baryon number 
fluctuations

Relate p/K fluctuations to both strangeness 
and baryon fluctuations
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σ dyn
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Fluctuations Data
STAR Collaboration

Au+Au at 20, 62.4, 130, and 200 GeV

arXiv:0901.1795v1 [nucl-ex] (2009) for K/π and 
preliminary results for p/π and p/K

NA49 Collaboration

Pb+Pb central collisions (0 - 3.5%) at 6.3, 7.6, 8.8, 
12.3, and 17.3 GeV for K/π and p/π 

Phys. Rev. C79, 044910 (2009)
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resonance production, K*/K- 
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Sign selected p/π fluctuations are always negative 
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We look forward to the
RHIC beam energy scan

Complementary programs
will be carried out at the SPS and at GSI/FAIR 
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