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effect would increase the absolute value of the density gradient of
helium over that computed on the basis of Kq. (1). However, the
neon to argon ratio is not subject to this eBect, since it is believed
that these gases do not escape from the atmosphere.

Hence, it seems that mixing must prevail at least up to about 60
km and that McQueen's results must be interpreted in some other
way than by diffusive separation in the atmosphere.

Details of the sampling procedure, etc., used by the writers will
be published elsewhere. We are indebted to Professor Sydney
Chapman for discussions in connection with our results.
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'HE inversion splitting for a double minimum potential
~ ~ was obtained by Dennison and Uhlenbeck' using the

W-K-8 approximation. They found

6=25m exp (—2/5} J L2y(V —E})&dy (&}
0

If this expression is a good approximation for the region, the
microwave inversion spectrum might be more accurately repre-
sented by a formula

v= v0 exp)A J(J+1)+J3E+CJ (J+1)~+DJ(J+1)E+EE4j (2)

than by the usual expression

v= v0+A'J(J+1)+8'E'+C'J (J+1)'+D'J(J+1)K'+E'K'. (3)

TABLE I. Frequency of NH& lines.

Formula (2) was fitted to 64 lines, as published' 4 to dy, te.
The six constants were obtained graphically using the differences
of the logarithms of the frequencies, and were not adjusted to
obtain a better fit for high J values. The equation obtained is

v 23,785.88 expt -6.36996X10 'J(J+1)+8.88986X10 'E'
+8.6922X10 rJ (J+1)s—1.7845X10 sJ(J+1)E

+5.307SX10 zE4j. {4)
The experimental frequencies are listed in Table I, together

with the errors obtained by subtracting the calculated from the
experimental frequencies.

The rms error {omitting E=3 lines) in fitting Eq. (4) to 60
lines is 2.9 Mc/sec and the average error 1.3 Mc/sec. The best Gt
so far obtained with a power series, s such as Eq. (3), gives an
average deviation of 26 Mc/sec, while a partially exponential
equation' gives 46 Mc/sec. With a power series employing sixth-
power terms in J and E and ten constants, 4 the average deviation
is 7 Mc/sec, compared to 1.3 Mc/sec obtained with six constants
above. The accuracy of Eq. (4) is best demonstrated by using only
lines measured by Good and Coles.s Leaving out J=12,E=11,the
rms error is then 0.05 Mc/sec.

The anomalous deviations of the 3,3; 4,3; 5,3; 6,3; 7,3 lines are
—0.21; +1.76; —7.03; +21.18; —52.39 Mc/sec, respectively.
Nielsen and Dennisons have shown that the deviation to be ex-
pected theoretically is of the form

b,v=AF(J). (5)

They calculated A =0.258+10 percent from molecular constants,
and P(J)= —1, 7, —28, 84, —210, for J=3 to 7, inclusive. If
A=0.252, the deviations given by Eq. (5) are -0.25, +1.76,
—7.06, +21.18, —52.9, for J=3 to 7, respectively.

The agreement obtained indicates that the functional form of
Eq. (4) is correct. Further, the second-order coefBcients are about
10 4 of the first-order terms, a more reasonable value than 10 '
of the first-order in the power series expressions. The third-order
terms necessary for a more accurate Gt of high J values were not
calculated accurately but are reduced by a further factor of 10 '.
Examination of the deviations calculated with Kq. (4) indicates
that some of the frequencies given in reference 4 may be in error
by about 1 Mc/sec.
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A LTHOUGH several groups of ferroelectric crystals have been
discovered in the thirty years since Valasek' first observed

the phenomenon of ferroelectricity in Rochelle salt, the latter
substance has so far occupied a special position among ferro-
electric materials because of two distinctive features of its be-
havior: first, the existence of both a lower and an upper Curie
point, and second, the fact that the only known ferroelectric
crystals isomorphous with Rochelle salt were mixtures of this
substance with other tartrates s no other tartrate being known to
be ferroelectric by itself. In reviewing this subject we have re-
cently noticed that Scholz'3 measurements oo LiNH4C4H406 H~O
at temperatures above 125'K show a steep rise in certain piezo-
electric moduli for this crystal with decreasing temperature,
a reasonable extrapolation indicating that the piezo-moduli be-
come infinitely large in the neighborhood of 100'K. This behavior
led us to expect the occurrence of ferroelectricity in lithium
ammonium tartrate at low temperatures, a hypothesis which has
now been confirmed by experiment.


