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Motivation
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k(T) = ε/p 
from lattice QCD
arXiv:1007.2580

Can they be understood
in a consistent picture?

Scaling behaviour of single
particle spectra
nucl-ex/0307022

http://arxiv.org/abs/1007.2580
http://arxiv.org/abs/1007.2580
https://arxiv.org/abs/nucl-ex/0307022
https://arxiv.org/abs/nucl-ex/0307022
https://arxiv.org/abs/nucl-ex/0307022


Relativistic hydrodynamics
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Relativistic hydrodynamics
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Non-relativistic hydrodynamics
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Three classes of analytic solutions
Class A: T = T(t) and k = k(T) 

Gaussian integrals: all observables are analytic.
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Class B: T = T(t,r), but k ≠k(T) 

Allows to handle init. temp. inhomogeneities analytically.
But class B excludes the use of lattice QCD EoS.

What about class C?



Three classes of analytic solutions

Class C: T = T(t,r) AND k = k (T) but …
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k (T) has to have special form! Is it QCD compatible?



2nd Order Phase Transition (CEP)
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Crossover (CO), lattice QCD EoS
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Crossover (CO), lattice QCD EoS
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CO



Method of multi-component solutions
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It works for relativistic and nonrelativistic!



Multi-component (MC) HM solutions

Multi-component hadronic matter (HM):

Expands and rotates together
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Dynamics at the QCD Critical Point

Second explosion for <m> ~ 280 MeV
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Used to be the softest point … 

T. Csörgő and G. Kasza: arXiv:1610.02197

http://arxiv.org/abs/arXiv:1610.02197


Dynamics at a QCD Crossover

Crossover smoothens explosion for <m> ~ 280 MeV
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Softest point recovered … 



Slopes: linear mass dependence

14

Hydro scaling: T = Tf + m <ut>
2



HBT results: Gaussian radii
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Observables from the new solutions
- triaxial, rotating and expanding
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M.I. Nagy and T. Csörgő: arXiv:1606.09160

z

x

https://arxiv.org/abs/1606.09160
https://arxiv.org/abs/1606.09160


Earlier measurements
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L. Francalanza, talk at Zimányi’16

M. Lisa et al.,

arXiv:1302.3408

https://indico.cern.ch/event/592683/contributions/2392790/attachments/1383209/2103667/L._Francalanza_new.pdf
https://arxiv.org/pdf/1302.3408.pdf
https://arxiv.org/pdf/1302.3408.pdf


Correlation of p and q space
difference of dynamics at CEP and CO QCD transition

CEP:
2nd order PT

CE
P

CO:
cross-over

CO

Correlation of angles in
momentum and in HBT 
space: sensitive to
CEP, CO, in general to
QCD EoS
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Summary and conclusions
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Backup slides
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Rotation angles, p and q space
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Rotation angles, p space
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Rotation angles, q space
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Triaxial, rotating exact hydro solutions

M. Nagy and T. Csörgő,
arXiv:1610.02197
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http://arxiv.org/abs/arXiv:1610.02197


Hydro: mass systematics of HBT radii
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