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LANDAU-DEGENNES MODEL OF FIRST ORDER PHASE
TRANSITIONS — GAUSSIAN APPROXIMATION

Lin LEr Wang XIN-YI

(Institute of Physics, Academia Sinica)

ABSTRACT

Calculations in Gaussian approximation and mean-field approximation are perform-
ed with the Landau-deGennes model of first order phase transitions. Some ‘‘critical
exponents’’ are obtained. For example, in the Gaussian approximation, @ = 0.5 =« o/,
y=1=9", v=05 ", ete. Specific heat is calculated and compared with experi-
mental results of liquid crystal MBBA. The nematic-isotropic phase transition is dis-
cussed in relation to tricritical points. In this paper, the similarities and differences of
the eritical properties between first and second order phase transitions are emphasized
and discussed. In our opinion, results from scaling laws of second order transitions
cannot be simply applied to the case of first order transitions.



