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Transport and response properties of strongly interacting systems 

heavy quarkonium in a thermalized medium 

lattice calculation of spectral functions: issue of systematic errors 
                                                               interplay with analytic methods (AdS/QCD)   

Υ(1S) Υ(2S) Υ(3S) 

PbPb 

pp 

1506.03981 CMS 1208.2826 
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finite lattice produces structures 
in spectral functions 

transform acts as 
a smoothing operator 
 
inverse problem ill posed 

relativistic vs nonrelativistic kernels 

QCD: NRQCD: 

in NRQCD all the T dependence in the spectral function 
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lattice setup:  anisotropic lattice 
                        Wilson clover fermions for the sea quarks, NRQCD for bottom quarks 

FASTSUM Coll.  
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high T    
Y(1S) correlators 

effective  
masses 
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Y spectral function 

Aarts, Lombardo et al., NPA 956 (2016) 717 
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Y(1S) survives up to ~1.9Tc 

Xb1 melts at ~Tc 
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Xb1 

ISSUE OF THE RECONSTRUCTION METHOD 
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FASTSUM + MEM FASTSUM + Burnier & Rothkopf 2015 

Aarts, Lombardo et al., NPA 956 (2016) 717 
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µ fixed 

T fixed 

Giannuzzi et al. 

ISSUE OF THE RECONSTRUCTION METHOD: use info from AdS/QCD 
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-  different priors 
-  dependence on the input data set features  
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QGP continuously connected to conformal QCD 

lattice 

AdS/QCD 

Kiritsis 

Lombardo, Pallante et al. 
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from free correlators to quasi-conformal behaviour 

Iwasaki 2013           

G(⌧) ! e�!0(T )⌧

⌧↵(T )+1

G(⌧) ! e�!0(T )⌧

⌧↵H (T )

↵H = 3� 2�

fits: include a T dependence in the coefficients 

in a quasi-conformal theory 

χ  correlator fit to quasi-conformal behaviour 

preliminary            
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HOT QCD and Nf=2+1+1 twisted mass Wilson fermions 

u, d in the isospin limit physical s physical c 
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Nf=2+1+1 
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fermionic action 

renormalized subtracted  chiral condensate 

disconnected chiral susceptibility 

Burger, Lombardo et al., J. Phys. Conf. Ser. 668, no.1 012123 (2016)  

Trunin,, Lombardo et al., J. Phys. Conf. Ser. 668, no.1 0122092 (2016)  
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pseudocritical temperature 
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Topology (Nf = 2+1+1) 
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puzzling features  
of gluonic method 

new results from 
fermionic method 

Topology (Nf = 2+1+1)                 gluonic operator   mπ=370 MeV 
                                                      fermionic operator  mπ=210-470 MeV 
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computing needs  

at present: 
FASTSUM (spectral functions)  ->  DIRAC UK  (400 Mio core hours up to 2018) 
hot QCD with Wilson fermions  ->  Dubna+Berlin facilities 

needs (next 3 years) 
                      10 Mio core hours -> participation in computational activity  
                                                         (not only design and analysis) 
 
                    100 Mio core hours -> simulations not included in already funded  
                                                         projects (e.g. finite volume effects  
                                                         for topology at high T) 

(hopefully) 


