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TasLE 1. Hall coefficient A, spontaneous Hall resistivity ps#, and resistivity p of some Ni alloys.

Composition —Ag X108 (2 cm gauss™) —psH X108 (@ cm) p X108 (Q cm)
atomic % 20°K 77°K 290°K 20°K 77°K 290°K 20°K 77°K 290°K

Ni (carbonyl) 5.0 3.6 12.6 0.00 0.12 1.48 0.059 0.69 6.8
Ni (commercial) 5.8 5.2 6.0 0.16 0.17 3.9 0.40 0.86 7.2
Ni{ (cold worked) 5.1 5.1 11 0.03 0.03 2.7 0.32 0.84 7.1

(annealed) 4.0 4.2 13.3 0.10 0.11 2.2 0.12 6.9
Ni 91 Cu 19 24 21 11.5 3.7 4.2 13.4 8.3 9.3 18.5
Ni 82 Cu 18 25 23 13.5 7.2 8.1 15.8 15.5 16.7 28.8
Ni92.5 Fe 2.5 Cu § 20.5 17 14.5 2.3 2.6 9.0 6.3 7.1 15.0
Ni 85 Fe 5 Cu 10 24 21 21 2.4 2.9 7.6 20.2
Nio0 Co 10 12 11 22.5 0.4 0.6 5.4 2.2 11.8
Ni 80 Co 20 21 20 19 0.22 0.12 0.55 3.2 12.0
Ni 70 Co 30 29 28 13 0.32 —0.25 —1.9 3.9 4.0 11.4
Ni 89.5 Fe 10.5 4 4.5 17 1.3 1.1 1.5 3.8 4.5 13.1
Ni 84 Fe 16 23.5 22 17 —0.40 —0.65 —0.90 4.6 5.2 14.4
Ni 92 Al 8 18 18 10 11.5 13 22.5 12.4 13.1 248
Ni94Si6 7 10 11 8.7 9.1 18.3 9.5 10.1 18.0
Ni97 Sn 3 8.5 9 20 9.0 9.1 16.1 10.8 17.2

The mean internal field is equal to B, but fields alternating with
distance are superposed. These fields and also the effect (b) cannot
give a finite pgx in a periodic lattice (pure metal at T'=0°K); this
may be seen as follows. Apart from the effect due to B, both (a)
and (b) give rise to a perturbing potential’! having the same
periodicity as the lattice which is unable to change the & vector of
the Bloch wave function within one band; i.e., no effective force
results. The relevant integrals in reference 3 are, in fact, all zero.

The force f, exerted on a dipole u, due to (c), had been based*!
upon the equation f=(u-V)H, giving f,=up.0H,/0z. This for-
mula applies only to a dumbbell dipole, whereas for a dipole

generated by a circular current f=y (u-H), giving f,=u.0H./dy.
The latter model applies to electron spin and is implicitly used
when stating that the mean internal field is equal to B. In strips, as
normally used for Hall measurements, dH,/dy is negligible.

Thus, for a perfectly periodic lattice these theories do not
predict a finite spontaneous Hall voltage.
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N his excellent discussion of the dielectric anomalies of Rochelle
Salt, Mueller! states that ‘“the isomorphous Tl—Na? and
Rb—Na salts also are ferroelectric, but the NH;—Na-tartrate,
although it is also an isomorph, has normal dielectric properties.”
Cady,® on the other hand, states that “pure crystals of
NHNaCH,0¢-4H,0, RbNaCH,06-4H,0 or TINaCH,0¢-4H,0
have quite normal dielectric behavior.” Both authors quote
Kourtschatov’s extremely interesting observations on Na(NHy, K)-
CH,04-4H,0 mixed crystals.* That investigator found that for
molar concentrations of NH, greater than 20 percent, with the
NH, ions substituted for K in Rochelle Salt, the mixed crystals
show a single Curie point below —70°C.

We have re-examined the dielectric constants e, e, and e (along
the @, the b, and the ¢ axis, respectively) in NaRbCH,04-4H0,
over the temperature range from 4.2°K to 333°K, with a field of 10
v/cm and a frequency of 10 kc/sec. No dielectric anomaly appears
in this temperature range. Table I gives values on the gently
rising curves for 4.2°K, 88°K, 298°K, and 333°K. At about 333°K
the crystal dehydrates rapidly, and losses and dielectric constants
increase strongly.

Mueller’s statement concerning the Na—Rb salt is thus not
confirmed.

The dielectric behavior of the NaNH, double salt has also been
re-examined. Although no peak appears along anyof the three axes,
down to 4.2°K, confirming Mason’s® prediction for e, an anomaly
does appear at 109°K. The dielectric constants es, €, and . are

TaBLE I. Dielectric constants for NaRbCsH40s-4H20.

4.2°K 88°K 298°K 333°K
€a 6.8 7.3 9.7 11.2
23 5.8 6.0 7.6 8.4
€c 5.3 5.6 8.3 13.7

8.4, 9.3, and 9.6, respectively, at room temperature. At 110°K
these values have dropped very gradually to 7.5, 8.3, and 8.6, re-
spectively. But between this temperature and 105°K a sudden and
reproducible drop of about 17 percent appears in all three values,
as shown in Fig. 1. This suggests a rotational transition. The
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Fia. 1. Dielectric constants of NaNH4C4¢H4Os-4H:20 vs T.

behavior is not affected by a dc biasing field of 10 kv/cm super-
imposed on the ac field of 10 v/cm.

The dielectric anomaly in the NaNH;, salt was discovered in a
re-examination of Kourtschatov’s results for mixed NaNH4 and
NaK salts. The complete phase diagram, explored dielectrically
and thermally, will be reported shortly. An x-ray study of the
mixed salts is also in progress.
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