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Overview
Bottomonium from FASTSUM 

Collaboration
● FASTSUM lattice setup

○ anisotropic lattices
○ NRQCD to O(v

b
4) | M

b
 set by spin average S-wave meson masses

● Towards chiral and continuum limits 
○ Mⲡ=392, 236, 140 MeV
○ aτ=0.033, 0.017 fm

● Spectral Reconstruction from 7 Methods
○ Maximum likelihood (x2)
○ Moments 
○ Bayesian (x2)
○ Backus Gilbert
○ Kernel Ridge Regression



FASTSUM setup
 



Lattice Parameters
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Aarts et al, JHEP 07 (2014) 097



Spectral Functions



Extracting Spectral Functions
Input Data: Output Data: 

 

 

G(τ); τ = 1,2,3...O(10-100) ρ(ω); ω = ω0,...O(1000)
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Moments

 



Bayesian Approaches
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Choice of Entropy Term
 

Shannon-Jaynes Entropy:

Asakawa, Hatsuda, Nakahara, Prog.Part.Nucl.Phys. 46 (2001) 459

Maximum Entropy Method:

BR Method:

Burnier & Rothkopf  Phys.Rev.Lett. 111 (2013) 182003



Direct comparison of Bayesian 
Approaches
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Kernel Ridge Regression
Machine Learning

  



Backus Gilbert
 



Results from all Methods
Generation 2L:   Upsilon   PRELIMINARY!



Summary
Bottomonium spectrum from FASTSUM 

Collaboration
 

Towards Systematic Understanding of Bottomonium Spectrum from the 
Lattice


