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The effect of pressure on second-order phase transitions is discussed. Specifically, the 
superconducting transition is considered. 

I N the theory of second-order phase transitions 
one usually considers only the temperature depen­
dence of a number of quantities near the transition 
point. [1] Nevertheless the pressure dependence, 
for example the dependence of the characteristic 
transition parameters 7)i' is also of interest. :The 
components of the spontaneous electrical polariza­
tion or magnetization vectors are usually taken as 
7)i in ferromagnetics and ferroelectrics. In super­
conductors 7)2 ~ 1'1'1 2, where '1' is the effective 
wave function of superconducting electrons, [2] and 
in pure isotropic superconductors '1' "" 6. , where 
6. is the gap in the energy spectrum . [3J Within the 
framework of the approximate theory of phase , 
transitions [j.] allowance for pressure is quite ob­
vious. Nevertheless we shall consider here this 
problem with reference to superconductors for 
the following reasons . In the region of the super ­
conducting transition at T ;.! 0 the theory [1,2J is 
practically exact. [4J Moreover, in the case of 
superconductivity, using the microscopic BCS 
theory, [5J it is possible to obtain some additional 
information for the model cons idered. Finally, 
it is in the case of superconductors that the pres ­
sure dependence of various quantities can be de­
termined easily by experiment and in particular, 
as follows from the work of Brandt and N. I. Ginz­
burg, [j) one can hope to study in sufficient detail 
the\ dependence Tc(pc) ' 

Bearing in mind the application to superconduc ­
tivity we shall from the outset denote the charac­
teristic parameter 7) by 6. and we shall write the 
well-known expans ion of the thermodynamic poten­
tial in the form (the quantity 6. is assumed to be 
real, otherwise 6. 2 should be replaced by 16. 12) 

<D (p, T) = (Do (p , T) + a (p , T) !:l.2 ++P (Pt T)!:l.4 + ... 
(1) 

Along the line of the second-order phase transition 
ex (Pc, Tc) = O. At a fixed pressure near the tran­
sition point we can assume 

a(pc, T) = ( 88r:l ) (T - Tc), 
Pc' T c 

as is usual. [1-(] Similarly at a fixed temperature 
we can assume 

a (p, Tc) = (aa/ap)p . T (p - Pc). 
c' c 

Moreover, at equilibrium in the ordered phase 
6. 2 = - 01/ (3. Hence we obtain the dependence 

(2) 

Here of course Tc(Pc) denotes the temperature at 
which measurements are carried out at the pres­
sure p (the temperature TcCPc) is the critical tem­
perature only for the pressure pe). The dependence 
6. (p) can be measu~d by various methods. At the 
same time it follows from the expansion (1) that 
H~b/8 11' = 0I 2/2{3 (cf. [2] ), i.e., the critical magnetic 
field for bulk samples Hcb(P, Tc(Pc» a: (Pc - p) . 

For the A.- transit ion in liquid helium ps (cf.[1J ) 
is taken as 6.2 in Eq. (1), and therefore 
Ps(p, TA.(pA.» a: (PA. - p), if one ignores the possi­
ble need of allowing in Eq. (1) for a term of higher 
order [i.e., a term (1/6) 'Y p~ 1 . However, in this 
case the region of applicability of the expansion of 
type (1) is pot sufficiently clear. This difficulty 
makes a study of the dependence Ps(p, T) near the 
A. -point even more interesting . 

The shape of the curve Pc(Te) for which 
O! (Pc' Te) = 0 is in general not known. Moreover, 
for second-order transitions we cannot even state 
that necessarily dpc/dTc - 0 as T - O . In fact, 
[or a second-order transition 
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