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In a "high-resolution" nuclear quadrupole experiment designed to detect nuclear hexadecapole interactions

in solids, a series of '"Ro '"Re quadrupole moment ratios were also determined. The compounds included

NH4Re04, ND4Re04, and KRe04 at a variety of temperatures. The weighted mean of our result is

Q(185)/Q(187) = 1.056709(17) where the error indicated is the standard error.

[ Quadrupole moment ratio Re, 7Re.]

In a recent high-resolution" nuclear quadrupole
resonance experiment' designed to detect possible
nuclear hexadecapole interactions in solids, we
were able to measure the quadrupole moment ratio
of '"Re to '"Re. In Table I we list the rhenium

quadrupole frequencies appropriate to the com-
pound, isotope, and temperature of measurement.
The spectrometer used was a frequency swept
crossed coil spectrometer', an uncalibrated cop-
per-Constantan thermocouple was used to measure

TABLE I. Rhenium quadrupole frequencies for the two isotopes in various compounds at
indicated temperatures. The frequency errors indicated are two standard deviations and the
frequency ratio errors are the root mean square errors. v 2 is the $ $ transition; vi is

the/ $ transition.

Compound
Transition and frequency

(MHz)

NH4Re04

ND4Re04

NH4Re04

KRe04

77

77

292.47

292.60

296.88

(v2)

185Re

1878e

Re
(v2)

187R

'"Re
(v1)

187Re

185Re

(v2)
187R

1%Re

( v1}
187Re

1%Re
(v1)

187Re

(v1)
187ge

29.7117 (12)

28.1190 (12)

14.861 1(32)

14.O616(32)

30.258 5(8)

28.633 0 (8)

15.130 2 (20)

14.318 5(2O)

35.079 1(12)

33.196 6(12)

17.540 0 (32)

16.599 O(32)

28.345 72 (40)

26.824 6 1(40)

1.056 64 (6)

1.O56 86 (32)

1.056 77 (5)

1.056 69 (20)

1.O56 71(5)

1.056 69 (19)

1.O56 7O6(21)
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the temperature which was kept constant to 50 mK.
Centering errors due to large line widths domin-
ated all other systematic and measuring errors.
The error indicated for the frequency measure-
ment is two standard deviations. The error indi-
cated for the frequency ratio is the root mean
square error.

It seems reasonable to assume that the "'Re/
'"Re frequency ratios are proportional to the quad-
rupole moment ratio. Pyykko' has already indi-
cated that in inorganic salts, any pseudoquadru-

pole interactions should be negligible. Assuming
that this is correct we obtain a value of the
weighted mean for Q(185)/Q(187) = 1.056709(17)
where the error indicated is the standard error.
This value agrees with the previously measured4
value but is at least one order of magnitude more
precise,
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