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traceable largely to the terms second order in
electron polarization in the denominator of Eq.
(l). Although the model does not quantitatively
fit the overall slope of the data in Fig. 1 with all
parameters fixed, a 25% variation of the saturat-
ing ensemble width 0 with temperature, over the
entire temperature range, would be sufficient to
fit the observations. More importantly, we have
not taken into account possible variation of g(x)
with temperature.

It should be noted that proton polarizations
larger than the 67% reported here might be pos-
sible at 0.5 K, with porphyrexide concentrations
other than 0.75%. However, this concentration
was found to be approximately optimal at 1 K.

We would like to thank Dr. M. Borghini for
kindly furnishing us with the data in Fig. 3 prior
to publication.
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Atomic Energy Commission.
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The scintillation of liquid helium produced by o. particles has been measured with par-
ticular emphasis on the temperature region below 1.25 K which had not been studied pre-
viously. An interpretation of the observed inhibition of the scintillation below T& is pro-
posed which attributes the effect to a reduced radiative destruction rate of metastable
states in He II.

Among the unusual properties of superfluid he-
lium, which are not yet understood, is the inhibi-
tion of its scintillation" (produced by n parti-
cles) compared with that of normal-liquid helium.
Experimental studies, all at temperatures above
1.25 K, of the effect on the scintillation intensity
of an electric field, ' a heat flux, ' and rotation of
the fluid have failed to provide sufficient infor-

mation to establish a mechanism for the scintil-
lation process and the inhibition effect. It has
been possible to conclude only that the radiation
derives in roughly equal degree from (1) the de-
excitation of some sort of atomic system or ex-
citon and (2) processes in which ion recombina-
tion plays a contributing role.

%e have now extended the measurement of the
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the metastables of 5~10 "cm' in reasonable
agreement with Phelps' value of 3x10 ' cm'
for the destruction of the 2'S state. However,
the validity of a comparison of data for liquid
helium with that for helium gas at 300'K is doubt-
ful.

The observations reported here were carried
out for temperatures below Tz. For the sake of
completeness, previous data' (normalized at 2'K)
are shown in Fig. 1 for temperatures above Tz.
The dotted line above &z is simply a smooth
curve drawn through the experimental points with
a sharp drop in intensity at Tz. Since this drop
has been observed to disappear when a small
overpressure is maintained, it may be related
to the cessation of internal boiling at Tz. The
rise in intensity above T& is probably related to
the 15% decrease in fluid density between T„
and 4.2 K, and we hope that a refinement of the
simple model proposed may account for it. The
structure exhibited near 0.5 K is barely outside
of the reproducibility of the data and may be in-
strumental in nature. In any case, we are unable
to offer an interpretation.

As for the inhibition of scintillation below Tz,
the role of metastable atoms was suggested by
Moss and one of us (F.L.H. )' in the first report
of the anomalous scintillation behavior of HeII.
We believe that the data below Tz show that the
simple correlation between the destruction fre-
quency and p has meaning and represents a re-
duced destruction rate of metastable atoms in

He II. Superfluid liquid helium may be a uniquely
suitable medium for the production and retention
of high densities of metastable helium atoms and
molecule s.

The authors thank Dr. Hugh P. Kelly and Dr.
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We present high-precision data for t"& near &~ and give three interpretations in terms
of scaling predictions. We find no interpretation fully in agreement with the predicted
symmetry of the transition and a divergent C&.

Several measurements near the superfluid
transition temperature T ~

of' ' He4 have yielded
quantitative confirmation for this critical point
of theoretical predictions based upon "scaling. "' '
It is the purpose of this communication to pre-
sent measurements of the heat capacity at satu-
rated vapor pressure C, near Tz. These results
agree in detail with theoretical predictions ' on-
ly if the heat capacity at constant pressure C~ is
finite at T~. In order to confirm these observa-

tions measurements also were made of the heat
capacity at constant volume C~ and of (BP/BT),
(P is the pressure) at a molar volume V= 26.81
cm . From these quantities C~ can be calculated
reliably. These results, a1though less precise,
are consistent with the conclusions based on C, .

The measurements were made in the apparatus
used for studies of the thermal conductivity of
HeI near T~.' The temperature resolution was
10 ''K which limited the precision of C, for
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