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Note added in proof (October 8). Recently,
Ubbelohde et al.® have published results on the effect
of grit. Under the conditions of their experiments
they did not observe an increase in sensitivity unless
the hardness of the grit exceeded 4 on the Moh scale.
They find supporting evidence for hot spot initiation
in that the sensitivity with hard grit particles is
influenced by the melting point of the anvil.
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Dielectric Properties of Mixed Barium and
Strontium Titanates at 10,000 Mc./s.

MEASUREMENTS have been made of the complex
permittivity (%’ — jx”) of a series of mixed barium
and strontium titanates at 9,450 Me./s. and 20° C.
by a technique, already described!:?, which employs
a wave-guide containing a multilayer dielectric slab.

The variation of ¥ and tan 8 (= »x“/x’) at 9,450 Me. /s,
is shown in Fig. 1. and also that of x” at 1-5 Me./s.,
for purposes of comparison. The value of tan § at
1-5 Me./s, is of the order 0-01 throughout.

It is well known that the addition of strontium
titanate to barium titanate lowers the temperature
of the Curie point by an amount proportional to
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Fig. 1. Barium - strontium fitanate mixtures at 20°C. O, »" at
156 Me./sec.; <+, at 9,450 Me.fsec.; [, tan & at 9,450 Me./sec.
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the percentage of strontium?. The Curie point occurs
at 20° C. for the composition 72 per cent BaTiO,,
28 per cent SrTiO,. The marked variation in permit-
tivity which occurs at 1-5 Me./s. for 72 per cent
BaTiO; is considerably modified at 9,450 Me./s. and
results for the compositions 66 and 75 per cent
BaTiO,, lying closely on either side of this point,
suggest that there is no great perturbation in the
dielectric properties, although this has not been
closely investigated. The dispersion in permittivity
suddenly becomes appreciable, and the loss tangent
rises rapidly for concentrations of barium titanate
well below that at which the material becomes
permanently polarized.
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An alternative way of showing the dispersion is
16 lek %’ (at 9,450 Me./s.)
w’(at 1-5 Me./s.)
Fig. 2.

On the same figure is plotted the result for barium
titanate alone, at variable temperature?, where the
temperature scale is related to the composition of
the mixed titanate by the shift in the Curie point
mentioned above. The essential similarity of the
two curves may be noted, and also the fact that in
both cases the dispersion is closely associated with
the permanently polarized condition.

Incidentally, the material with composition 56 per
cent BaTiO, 44 per cent SrTiQ,; having »’ = 760 and
tan 8 = 0-02 at 9,450 Me./s. and 20° C. should be
of considerable technical importance in microwave
work., The maximum permittivity value observed
wag 990 with tan § = 0-04 at a composition of 62 per
cent BaTiO; 38 per cent SrTiO,.
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