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Figure 2: Sequence of
B Bin, = 0.278. 1
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the superconducting phase in [6] may be found by the
calculation of the free energy of the microdroplet. Tak-
ing into account the variation of the free energy of the
homogeneous phase due to the condensation of the par-
ticles, self-magnetic field energy for homogeneous dis-
tribution of the particles in the nucleus and adding the
surface energy term for the thermodynamic potential in
dependence on the radius of the microdroplet R we have
8nRo, (1 — @) Bm
AF = TR po(1 —p0)* (1 +p0) # et 4 207 2T

AR (1 —n)"(1+0) 35 3B,
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x

@)

here K, E are elliptic integrals of type I and II respec-
tively, K = QR/M /(1 + (2R/h)*). By multiplier o,
we take into account that the surface tension of the nu-

B
P\

row Binf B = 0.375, for second Bm/ B, = 0.310 and for

cleus is not equal to 4/3 V2 (in our dimensionless units)
- surface tension between two homogencous phases. In-
terest ing feature of the energy (4) is that for Bm/Bm,
less than the critical value there is energy minimum for
the finite radius of the microdroplet which diminishes
with the increase of Bm/Bm,. At the critical Bm/Bm,
value the microdroplet collapses. Before the collapse
due to the instabilities shown in Fig. 2 it tranforms to the
branched configurations. Theoretical dependence of the
radius of the microdroplet on Bm/Bm, shown in Fig. 3
qualitatively corresponds to the results of the numeri-
cal calculation. Some quantitative difference should be
caused by approximate estimate of the surface tension
term.

It is found that the microdroplets of the magnetic
colloids in thin cells arising at the magnetic field in-
duced demixing undergo the magnetostatic instabilities
characteristic to the macroscopic drops of the magnetic
fluid. Contrary to the case of the macroscopic drops this
instability is caused by the magnetophoresis of the mag-
netic particles in the self-magnetic field of the colloid.
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