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 NEARLY PERFECT analogies between NEARLY PERFECT FLUIDs: 

Same equations in heavy ion physics and the physics of ultra-cold atoms !

Heavy Ion Collisions Ultra-Cold Fermi-gases
dynamical equations

Euler+ energy equation may have source terms: (gluon wind at RHIC, or potential of the optical trap) 

Equations of state:

Self-similar, ellipsoidal solutions. Scaling parameters:

     dynamical equations for the scales are similar, too: 
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 Summary of UCA data 



  

 Summary 

(NEARLY) PERFECT FLUID hydrodynamics:
(nearly) perfect formal analogies between

T.Cs. J. Zimányi, nucl-th/0206051 and

W. Ketterle and M. Zwierlein, arXiv.org:0801.2500 [cond-math.other]

Similar families of exact hydrodynamical solutions
Universality of (directional) Hubble flow 

Conjectures:

Fluid of quarks at RHIC = ultra-cold, relativistic Fermi gas?
(Cold, as far as quarks are concerned!)

Aspect ratio of slope parameters in plane/out of plane:
sensitivite to EoS, and simpler than v2
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Backup slides 
from J. Thomas, QM09
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Tunable Interactions: Feshbach Resonance

*Generated using formula 
published in Bartenstein, et al, 
PRL 94 103201 (2005)
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Strongly Interacting 
Systems in Nature

Duke, Science (2002)

Strongly Interacting 6Li 
gas T = 10-7 K

 Ultracold Atomic 6Li Gas
 Quark-Gluon Plasma
 High Tc Superconductors
 Neutron Matter
 Black Holes in String Theory

Similar “Elliptic” Flow Quark-gluon plasma T = 1012 
K
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          The Universal Regime 

                T= 0
 Interparticle spacing L
 is the only length 
scale.
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Viscosity/entropy density (units of         ) Bk/

He near λ−point

QGP simulations

String theory limit


