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Experimental results of mobility of electrons in 4He, at constant density for 2.6 <7 < 10.6°K and at

constant temperature for 0.026 < p <0.144 g/cm are reported and discussed.

Although highly useful, from a theoretical
point of view, very few experimental results are
available in the literature concerning transport
porperties in very dense fluids at constant den~
sity ranging from well below the critical temper-
ature up to a temperature two times higher than
the critical one. Moreover, as far as transport
of mass, no experimental results of this kind are
available in the literature. For this reason we
have measured the mobility u of electrons in
4He both at constant density (0.144 + 0.003 g/cm3)
in the temperature range 2.6 < 7' < 10.6°K, and
at constant temperature (7 = 10.5°K), varying
the density (0.026 <p < 0.144 g/cm3),

The aim of the measurements was twofold:
first, to discriminate the contributions of hard-
core collisions and soft interactions in the dif-
fusion process [1, 2]; second to examine the mo-
bility up to a temperature twice the critical tem-~
perature, searching whether it is not possible to
distinguish between gaseous and liquid phase
when crossing the critical temperature at a pres-
sure higher than the critical pressure [3].
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Fig. 1. Plot of the mobility [t versus temperature T at

constant density (0 = 0.144 + 0003 g/cm3). The hori-

zontal line represents the average value of the experi-
mental points.

Electrons in dense 4He are very suitable
probes for hydrodynamics, since they behave
like a rigid bubble [4] of radius ~ 10 A in our
range of pressures.

The mobility measurements were performed
by a time-of-flight technique [5] already used in
this laboratory [6]. Measuring temperature and
pressure gave the 4He density through PVT data
.

Fig. 1 shows a very small increase of u with
temperature [(31/ud T)p = 1.1 X 10-20K-1], How-
ever using the Stoke-Einstein relationship and
introducing the weak pressure dependence of the
bubble radius R, following Kuper [4], such an
increase is completely eliminated.

From this result it seems reasonable to argue
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Fig. 2. Plot of the mobility U versus density p at con-
stant temperature (7' = 10.5°K). The full line repre-
sents the Langevin's equation [8] calculated with the
real density of 4He and R variable following Kuper's
theory [4].
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that the hard core collisions do not play an im-
portant role in the diffusion mechanism at this
value of density.

Fig. 2 shows the y versus density at T =
=10+ 59K, and a strong dependence can be no-
ticed. It can also be proved from fig. 2 that the
Langevin's formula [8% is well verified up to a
density p ~ 0.06 g/cm3 if the real density of 4He
is used [9] and the bubble radius R is calculated
as above. Therefore in the behaviour of the mo-
bility process does not appear any significant
change when crossing the density range in which
there is a maximum in the comprensibility [7].
This would indicate that it is meaningless as far
as transport properties is concerned to extend
the ligquid~vapour transition above the critical
temperature as suggested before [3].

The authors wish to thank Dr. A. Savoia for
helpful discussion about the Kuper model of
electrons [4] in dense 4He.
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