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Motivations

n The QGP is the hottest and the less viscous  (or almost

     perfect) fluid ever created in nature

n The QGP is strongly coupled and thus calculational tools for 

non-perturbative methods are needed

n The holographic calculations, η/s = 1/4π, being at least one 

order of magnitude smaller than perturbative calculations
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AdS/CFT correspondence (holography)
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AdS/CFT correspondence (holography)
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AdS/CFT correspondence (holography)
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Imaginary potential in rotating matter 

n A useful probe of the QGP involves quarkonium (     ). For a long 

time, it was believed that the suppression of quarkonium 

production in HICs probes the Debye screening of the potential.

n However, systematic studies using thermal field theory showed 

that in addition to the Debye screening, the in-medium 

    potential also develops a thermal imaginary part, which is a   

    reflection of quarkonium dissociation[JHEP 03 (2007) 054] 
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Imaginary potential in rotating matter 

n the QGP produced in (typical) noncentral heavy-ion collisions 

may carry a nonzero angular momentum (related to colliding 

nuclei) on the order of           with local angular velocity in the 

range of 0.01-0.1GeV 

n  An understanding of how the computations are affected by 

angular velocity may be essential for more precise theoretical 

predictions 8



Imaginary potential in rotating matter

n  We here consider the imaginary potential of        from thermal 

fluctuations in a holographic QCD model (i.e., a soft wall model)

                                                 and
n  analyze how angular velocity affects imaginary potential and 

quarkonia dissociation
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Imaginary potential in rotating matter

We employ a type of soft wall model, whose background is
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Imaginary potential in rotating matter

 
Next, we extend the metric to a rotating case by operating a Lorentz boost 
in the $t-\phi$ plane

where $\phi$ is the angular coordinate describing the rotation.
$\omega$ is the angular velocity. $l$ is the radius of the
rotating axis. For ease of calculation, we will take $l=1GeV^{-1}$
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Imaginary potential in rotating matter
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Imaginary potential in rotating matter

 

                                                                                                                   

Next, we study the Imaginary potential from using thermal fluctuations 
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Imaginary potential in rotating matter

 

                                                                                                                   

Result 1: increasing ω, the inter-quark distance becomes shorter
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Imaginary potential in rotating matter

 

                                                          

Result 2: increasing ω, the onset of ImV/(√λT ) happens at smaller LT, 
implying the suppression will be stronger
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Conclusion and outlook

n An understanding of how the computations are affected by 

angular velocity may be essential for more precise theoretical 

predictions    

n By increasing ω, the inter-distance of         decreases 

n The presence of ω decreases the onset of imaginary potential 

thus enhancing quarkonia dissociation     
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Conclusion and outlook

n The results are in agreement with previous findings for the 

moving         case

n Final conclusion from imaginary potential: moving or rotating 

quarkonia dissociate easier than the static case 

n Outlook: are the results consistent with 

     other rotation schemes? (e.g. Kerr-AdS)

     other dissolution mechanisms? (e.g. entropic force etc)
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