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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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It turns out that
σ dyn

2 ≈ νdyn  for K/π  and p/π
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Au+Au at 20, 62.4, 130, and 200 GeV

Phys. Rev. Lett. 103, 092301 (2009) for K/π and 
preliminary results for p/π

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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Poisson: σ dyn s( ) = σ dyn 200 GeV( )
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Using systematics of
PHOBOS, Phys. Rev. C 74, 021902(R) (2006)
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Predict K/π fluctuations and resonance production using 
the statistical hadronization model

Torrieri et al., SQM, arXiv:1001:0087v1 [nucl-th] 
(2009) 

Relate νdyn,K-π- and νdyn,K+π- to K*0(892)/K- ratio

(3/4)<Nπ->(νdyn,K-π- - νdyn,K+π-) ≈ K*0/K-
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Same-sign K/π fluctuations are close to zero

Opposite-sign K/π fluctuations are negative

Sign-selected K/π fluctuations can be related to 
resonance production, K*/K- 
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Centrality selected p/π fluctuations for 62.4 and 200 
GeV Au+Au collisions don’t seem to scale as well with 
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Sign selected p/π fluctuations are always negative 
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