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1777 Buffon M &t
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1955 Fermi-Pasta-Ulam (JE#R 725 RE 0 3T D F i)
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The criticality problem for a liquid
metal breeder reactor (reported in
U.S. Department of Commerce,
Applied Mathematics, Series 12:19-
20)



Metropolis

Metropolis, Nicholas Constantine (1915-1999)

1941
1943
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1953

1957
1957
1965

Ph.D. (Experimental Physica, University of Chicago)
Los Alamos National Laboratory

Return to Chicago

“"Monte Carlo method" was named by S.Ulam
Return to Los Alamos

The first actual Monte Carlo calculations on ENIAC
MANIAC became operational

The Metropolis algorithm published

(Metropolis, A. Rosenbluth, M. Rosenbluth,

A. Teller, and Edward Teller)
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Metropolis, Rosenbluth, Rosenbluth, Teller, Teller 1953
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Metropolis, Rosenbluth, Rosenbluth, Teller, Teller 1953
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Metropolis, Rosenbluth, Rosenbluth, Teller, Teller 1953
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F1c. 4. Long-range order S vs T/T: s A=0; O A=—0.25; A\
=—0.5; ¥, experimental results of Keating and Warren!* for CuzAu.
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Fermi, Pasta, and Ulam 1955
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Alder-Wainwright 1957
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Fic. 1. The equation of state of hard spheres The heavy solid
curve represents Alder and Wainwright’s® 108 molecule results; +,
their 32 molecule results. @ and A represent the present and pre-
vious! Monte Carlo results. Virial=five term virial expression.!
Superposition =reference 5.
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Handscomb's method (1962, modified by Lyklema in 1982)
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Handscomb's method
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Suzuki 1976
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Swendsen-Wang 7ZJL3a X L

Swendsen-Wang 1987
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Kawashima-Gubenatis 1995

Harada-Troyer-Kawashima 1998
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An SU(N) model
Hamiltonian:  H :%ZJZ(r)Jf(r’)
(r.r)
99, 91|=023%-043¢  a,B.y,0=12--,N

Representation:

[] Santoro et al. (1999), present
LITT]  Affleck (1985), Arovas-Auerbach (1988)

Read-Sachdev (1990)




*Magnetic” Correlation Function
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Finite Neel order for N=2,3,4, but no Neel order for N>=5
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Sandvik-Kurkijarvi 1991
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Sandvik-Kurkijarvi 1991
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