
Simulating QCD with 2+1-flavors of clover 
fermions 

Rajan Gupta 
Theoretical Division, T-2

Los Alamos National Laboratory, USA
For the Jlab/W&M/LANL/MIT/Marseille effort

LA-UR-23-27930 Update,	Lattice	2024



Jlab/W&M/LANL/MIT/Marseille lattice 
generation of 2+1-flavor clover lattices
• 13 ensembles 

• PBC/APBC and 1 hit of stout smearing

• Tadpole improved CSW that is close to non-perturbative value

• ~92% acceptance rate in the Metropolis step 

• Autocorrelations range from 20 ---200 lattices??trajectories

• No evidence of frozen topology in the 13 ensembles

Analysis: Bhattacharya, Gupta, He, Park, Yoo, Yoon. “In preparation”



2+1 flavor Clover lattices
Jlab/W&M/LANL/MIT/Marseille

Lattice: after every 4 trajectories



Autocorrelations (w0): 
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𝑎 = 0.073fm;𝑀! = 170 MeV

𝑎 = 0.091fm;𝑀! = 170 MeV

𝑎 = 0.056fm;𝑀! = 270 MeV

𝑎 = 0.056fm;𝑀! = 220 MeV

𝑎 = 0.071fm;𝑀! = 130 MeV



Topology: time history and distribution of Q and W



Light and strange quark masses



NLO and NNLO 
ChPT fits to octet 
baryons using w0

Bhattacharya, Gupta, 
He, Park, Yoo, Yoon 
in preparation


