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LIQUID-VAPOUR PHASE TRANSITION

OPEN PROBLEMS:

O How critical parameters ch,Tc, p) are re-
lated to the microscopic forces ?

O cross-over normal to critical

O dynamical aspects

O metastability in the two phase region

O phase separation in fluid mixtures
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Stauc struc:ure factor of cxpandcd hqu:d Rb dclermmcd by neutron dxﬂ’racuon (F ranz et

- al. 1980).
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REAL SYSTEM
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COMPUTER SIMUL (EXACT)

SIMULAIION OF PHASE TRANSITIONS

PROBLEMS:

1. Finite size

2. Finite time



Critical properties are related to

non analiticity of the free energy

in the therm. limit

N

F(T,V,N) v }——-oo , p=const

Finite size analysis for simulation
of lattice models

(Ma Swendsen Binder ........ )

WocuiABORATI v

K.Biwoer D. Beerppan {ﬁa;.va p)

SIMULATION OF THE GAS LIQUID TRANSITION

1- Introduction and Motivations

9. MODEL: 2D-Lennard-Jones

3- BLOCK DISTRIBUTION FUNCTION (BDF)

4- RESULTS IN THE TWO PHASE REGION

5- MOMENTS OF THE BDF

6- DETERMINATION OF THE CRITICAL POINT

7- DISCUSSION AND FUTURE WORK
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T=Tc: universal properties like Ising model

no information about not univ. prop.

u(r; ) ~ 5, . Te,p

T »Te¢ .

influence of the realistic potential

— Traditional theories of liquids
are not adequate

— Attempts to combine with R.G.

Hubbard and Schofield
Van Dieren and Van Leeuween

Parola,Meroni and Reatto
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COMPUTER SIMULATION

INITIAL CONFIGURATION

l THERMALIZATION

EQUILIBRIUM]

M.C. SMULATION

AVERAGES ON DIFFERENT CONFIGURATIONS

a | o o | o .| ot |

I'i — I + 3

AE= Enew - Eold

Computer simulation near 7.

Indirect methods

— thermodynamic integration
( free energy )

=> umbrella sampling

= particle insertion
( chemical potential )
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M.C. simulation of 2D L.J. fluid

N2. \{2. Potential

- olr) = 4((5) = (0)°}

canonical M.C. with P.B.C.

Units:
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Block distribution functions
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For a state in the two phase region
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Cumulants vs.
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below the coexistence curve
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