CnuHoBbIe MoAeNnn U NoKanbHbIe arropuTMblI
moaenupoBaHusa MoHTe-Kapno

EsreHun byposckuun, OI'NM

M.C. l'ycbkoBa

arXiv:1907.06776 MN3SM, 23.07.2019



Mopaenb A3uHra

Z e BE({sk})
{5k}

Z

—JZ SiSj
(24)

E =

0.8 -

Solved

High T

LowT

0.6 [
0.4 [

(N7) /W

Ising — 1925

0.2 -
0]

Onsager — 1944

2-D



MeTtonobl MoHTe-Kapno

J Chem Phys 21, 1087 (1953)

Equation of State Calculations by Fast Computing Machines

Nicaoras METrROPOLIS, ARIANNA W. ROSENBLUTH, MARSHALL N. ROSENBLUTH, AND AuGUstA H. TELLER,
Los Alamos Scientific Laboratory, Los Alamos, New Mexico

AND

Epwarp TELLER,* Department of Physics, University of Chicago, Chicago, Illinois
(Received March 6, 1953)

A general method, suitable for fast computing machines, for investigating such properties as equations of
state for substances consisting of interacting individual molecules is described. The method consists of a
modified Monte Carlo integration over configuration space. Results for the two-dimensional rigid-sphere
system have been obtained on the Loos Alamos MANTAC and are presented here. These results are compared
to the free volume equation of state and to a four-term virial coefficient expansion.

1. INTRODUCTION

HE purpose of this paper is to describe a general
method, suitable for fast electronic computing
machines, of calculating the properties of any substance
which may be considered as composed of interacting
individual molecules. Classical statistics is assumed,

II. THE GENERAL METHOD FOR AN ARBITRARY
POTENTIAL BETWEEN THE PARTICLES

In order to reduce the problem to a feasible size for
numetical work, we can, of course, consider only a finite
number of particles. This number V may be as high as
several hundred. Our system consists of a squaref con-
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MapKoBCKUIM NpoLEecc: 9proanyHoCTb + AeTanbHbin banaHc

OnemMeHTapHbIN LWar: NPeanoXuTbe Nepexos + NPUHATbL Nepexoa
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JnemMeHTapHble nepexoabl

O PEKTUBHOCTD:

e BblumcnutenbHasa CnoXXHOCTb
e (CpeagHasa BepoSATHOCTb MPUHATL Nepexoa

e ABTOKOpPpEnsuUnOHHblE BpeMeHa npoLecca



JnemMeHTapHble nepexoabl

O PEKTUBHOCTD:

e BblumcnutenbHasa CnoXXHOCTb

e CpedHsisi eeposimHOCMb MPUHSIMb NNepexoo

e ABTOKOpPpPENSUNOHHbIE BPpEMEHA npoLecca



Oxunpoaemasa BEpOATHOCTb nepexoaa

[na doukcnpoBaHHOW CXeMbl MOLENTMPOBAHUSA, CPeaHAS BEPOATHOCTb MPUHATL

nepexon sBNseTca HeKOTOPOn onpenerieHHon oyHKUNen temnepartypebl.



JlokanbHble cxembl: nepeBopoT oAHOIro CrinHa
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OpHomMmepHasa mopenb U3unHra : cxema Metpononuca
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OpHomepHaa mopenb M3uHra : cxema tensioBou 6aHu

05 | |

0.4

0.3 |

0.2 |

0.1 |

0.0

Tl
02 07 1.0 14 20 3.0 5.009.0
9
o**
®
o
@
9
o
o
9
- Eq. (16)
L=512
o® &
-10 -08 -06 -04 -0




OpoHomepHbie moaenu : cxema MeTpononuca
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[ns dukcruposaHHoOM cxembl mogenuposaHns MoHTe-Kapno, BEpOATHOCTb
NPUHATNA Nepexoaa ABndeTca TepMoanHaMmNYeCcKon BENNYMHON.,

[nsa ogHomMepHoW Mmogenu ManHra, BepoATHOCTb NPUHATUA Nepexona B CxemMe
MeTpononunca aBnseTcs IMHENHOU PYHKLNEN SHEPTUM.

[na aoByMepHbIX Moaernien, BEPOATHOCTb NPUHATUSA Nepexoga ABMnAeTcs
NMMHENHOWN (DYHKLUMEN SHEPIUN B KPUTUYECKOW obnacTu.



OpHomMmepHasa mogenb U3unHra
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