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Update (sometimes) the DOS estimation

Multi-canonical Monte Carlo, Wang-Landau-type algorithms

Flat-histogram algorithms. A general scheme

On every step (WL) Under some condition (MuCa)

ln g(U)→ ln g(U )+γ t ln g(U)→ ln g(U )+W (U )⋅ln H (U )
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Sons (2011)
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σ ex
2
(t)=∑

U

( ln gt (U )− ln gex (U )−C )
2
⩽λ⋅γt

σ̂ ex
2 (t)=∑

U

( ln gt
*(U )−ln gex(U ))2⩽λ*⋅γ t

C*=ln g t(U
*)−ln gex(U

*)≈C

ln gt
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W (U )=1
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B.A. Berg, Journal of statistical physics 82 (1996) 323-342

B.A. Berg, Nuclear Physics B (Proceedings Supplements) 63 (1998) 982-984
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Convergence of the averaged DOS

Errors

=

Stochastic errors

+

Systematic errors

+

Quasi-systematic errors

1 / ( # of runs )1/2

0

Saturates?

*) R.E. Belardinelli, V.D. Pereyra,

"Nonconvergence of the Wang-Landau algorithms with multiple random walkers." PRE 93.5 (2016), 053306.

*)
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Conclusion

Convergence of a flat-histogram algorithm 
can be estimated by involving only the 
simulation results

MuCa has similar asymptotic behavior 
as WL-type simulations (original or 1/t one)

Sometimes «longer» is better than «more»?
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Thank you for your attention!
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