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performed with the aid of the microcondenser. The changes of capacity
were then read on the latter.

From the position of the microcondenser the value of the dielectric
constant at a definite temperature can be calculated in the following way:
If we call C the capacity of the measuring-condenser filled with liquid
helium at the initial temperature and if /AC be the increase of this capacity
by the passing on to the new temperature, then the dielectric constant K
at this new temperature follows from :

_C+AC:KO( AC)'

K=>¢ 1+== (2)
where C = K,Cy, = 182.4.

With that the capacity C, of the empty condenser has been accepted
as constant for all temperatures in liquid helium. This may be done without
objection as the relative capacity-changes in consequence of the thermal
expansion in this temperature-region should make themselves perceivable
only in the 6th decimal of the dielectric constant.

The first measurements were made on t!:c 11th of June 1927. The results
obtained are given in table I. The 4th column contains the change in the
position of the microcondenser counted from that one at the initial
temperature, the 5th the relative value of the dielectric constant calculated
according to (2), the 6th that one of the dielectric constant itself, calculated
from the value formerly measured at the normal boiling-point of helium.

TABLE 1.
Ne. mmp Hg 017;. cxci:lz::er. 1(50’ K
1 766.5 4.21 0 1 1.0480
2 82.9 2.64 1735 1.00824 1.0566
3 69.6 2.55 1920 1.00912 1.0576
4 60.1 2.48 1988 1.00944 1.0579
5 49.8 2.39 2054 1.00976 1.0582
6 38.1 2.28 2211 1.01050 1.0590
7 25.8 2.12 1948 1.00925 1.0577
8 13.8 1.90 201>3 1.00956 1.0580

With the values of K from table I and the densities of the liquid helium
according to KAMERLINGH ONNEsS and Boks 1) the molecular electric

1) H. KAMERLINGH ONNES and ]J. D. A. BOKs, l.c., p. 1 note 3.
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polarization can be calculated by means of the formula of CLAUSIUS—
MosoTTI. These values are united in table II.

After attempts of a repetition of this measurements had failed on the 17th
of June and on the 12th of July, both times through the breaking of the

TABLE 1L

T K—1 1

°K. P K2 %
4.21 0.1251 0.1259
2.64 0.1443 0.1283
2.55 0.1451 0.1299
2.48 0.1454 0.1304
2.39 0.1459 0.1305
2.28 0.1462 0.1320
2.12 0.1458 0.1295
1.90 0.1455 0.1305

helium-glass in the cryostat, a second series of measurements was made on
the 19th of July. The obtained results are given in table III.

TABLE IIL
B Time mmpHg °§ . col:I(:ilg:er. TKO' K
1 14u 26m 753.0 4.19 0 1.00000 .0480
2 15 25 48.8 2.39 1933 1.00922 .0577
3 39 40.1 2.30 2024 1.00966 .0581
4 59 34.1 2.24 2014 1.00961 .0581
5 16 09 30.2 2.19 1975 1.00942 .0579
6 22 24.9 2.11 1937 1.00924 .0577
7 34 19.9 2.03 1974 1.00942 .0579
8 46 10.1 1.80 1921 1.00917 .0576
9 58 8.8 1.75 1898 1.00906 .0575 °
10 17 11 31.1 2.20 2027 1.00967 .0581
11 19 36.2 2.26 2041 1.00974 .05821)

1) During this measurement the helium in the cryostat had sunk so low, that the tempera-

ture of the condenser began to become uncertain,
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During these measurements the circumstances were less favourable than
with the preceeding series. Besides that we apparently did not wait long
enough until the temperature should have completely regulated itself, a
possible source of errors had also arisen because the leads outside the
cryostat were possibly in connection with the earth through a precipitated
moisture, through which an undefined most probably also variable resistance
was switched parallel to the measuring-condenser.

As it appears from the graph (Fig. 4) the two measuring-series point
to a discontinuity, a jump, in the course of the dielectric constant with
the temperature.

Since this result however principally depends only on one series of

1

Fig. 4.

(® Measurements of June 11, 1927.
(-] Measurements of July 19, 1927.

measurements (the first) we decided to wait for a new series of measure-
ments under improved circumstances before passing on to publication.
However, now that in the mean time in different ways (compare the
following communication) the appearance of an abrupt change in the liquid
helium has been asserted we were of opinion not to put off the publication
any longer. Meanwhile we consider the results given here as being only
provisional, also because there is some possible doubt about the accurate
equalness of temperature of the helium in the condenser with that of the
helium in the cryostat.





