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opinions expressed by the correspondents. Communications
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Compressional Piezoelectric Coefficients of
Monoclinic Crystals

HANS JAFFE
The Brush Development Company, Cleveland, Ohio*
May 8, 1948

N two recent publications!? Mason has given a complete
set of piezoelectric coefficients d.m for the monoclinic
polar crystals potassium tartrate hemihydrate (DKT) and
ethylene diamine tartrate (EDT). In addition to shear
piezoelectric coefficients referring to electric fields perpen-
dicular to the polar axis, crystals of this class have piezo-
electric coefficients ds1, des, and dy;, relating an electric
displacement parallel to the polar (¥) axis with a general
stress in the plane perpendicular to this axis, and a coeffi-
cient dj; relating the same electric displacement with a
compressional stress parallel to the Y axis. The sum
da1+das+das should give the electric displacement parallel
to Y caused by hydrostatic pressure.

According to Mason's values for these coefficients,? the
hydrostatic piezoelectric effect of ethylene diamine tartrate
should be the highest known for any crystal. A direct
measurement, however, showed an effect only about one-
seventh as large as derived from Mason's data. We
therefore undertook direct measurements of the piezo-
electric coefficients relating to fields parallel to Y by
determining the charge developed on the Y face upon
removal of a load from the side faces of bars having their
length perpendicular to Y at various azimuths. The
results are given in Table I.

TaBLE .

EDT DKT DK T*
day +11.3+1 —0.5+0.3 —-0.8
das —12.3 41 —4.940.5 —4.8
das —18.4 42 ~5.942 —6.3
dz + 1.8+0.5 +3.440.5 +4.9
dpydro 1.9+0.2 1.340.2
Temp. 25°C 25°C 20°C

* See reference 3.

The unit in this table is 10722 coulomb/newton (=3.10"8
e.s.u.). The values of Spitzer? were arranged to conform to
our convention on axes which is identical with that of
Mason and is based on the standards proposed by the
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Committee on Piezoelectricity of the I.R.E.* The writer
has recently been informed by Dr. Mason that new
determinations of the signs of the piezoelectric coefficients
of EDT and DKT are in agreement with those given in
this letter.

I am obliged to Mr. James Mumper for carrying out
most of the reported measurements.

* Work supported by U. S. Army Signal Corps under Contract
W28-003 sc 1583.
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Remarks on Diamond Crystal Counters

KATHLEEN LONSDALE
University College, London, England
May 6, 1948

N a letter with the above title, Robert Hofstadter! has

quoted the x-ray studies of R. S. Krishnan? and G. N.

Ramachandran® as indicating that ultraviolet opaque
(type I) diamonds have an essentially mosaic structure.

This is quite definitely not the case. The diamonds
which show “‘type 1"’ effects most clearly are neither mosaic
nor laminated; and contrary to my previous opinion, they
are not even in a state of strain; they are, in fact, about
the nearest approach to a perfect crystal that we know.
Krishnan and Ramachandran both confirmed this. If a
really good type I and a type Il diamond are compared
under similar conditions, it will be found:

(1) that the diffraction of a narrow pencil of x-rays by
the type I diamond is several times less intense than that
of the type-II;48

(2) that the absorption pattern given by a divergent
beam of x-rays® is invisible for the type I diamond, but
well-defined for the type II diamond.

Both these observations are evidence of strong primary
extinction in type I diamonds and show their near-
perfection. It is quite true, on the other hand, that really
good type I diamonds are comparatively rare; some dia-
monds appear to be a mixture of the two types; others
intermediate between them.

Good type II diamonds do appear to be laminated; and,
if it is this type of diamond that makes the best “‘gamma-
ray counter,” then it would seem to be at least possible
that the secondary electrons counted are those which
move along the boundaries and not through the crystal
proper. In this case the reorientation experiment suggested
by R. Hofstadter might well show a positive result, but
it would neither prove nor disprove Sir C. V. Raman’s
theory? that four kinds of diamond exist.
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