
LETTERS TO THE EDITOR

disappearance of the effects at 50'C, this explanation is unlikely.
By way of more positive verification, however, a specimen contain-
ing 14 atomic percent Zn was similarly studied. The pair-reorienta-
tion effect in such a specimen has been found to be 6 times smaller
than that for the above specimen; the plastic properties of the
two specimens should be approximately the same. The quenching
experiments on these specimens show effects considerably smaller
than on the original specimens. It therefore seems as if this
alternate explanation has been discounted.

In terms of the vacancy mechanism, the heat of activation in
diffusion or pair-reorientation experiments should be H= HI,+H2,
where HI is the heat of activation for the formation of a vacancy
and H& for its movement. In the present alloy, H =32.9 kcal/mole.
Inasmuch as the concentration of vacancies responsible for the
relaxation in the quenched specimen is that which would be in
equilibrium at 400'C or a lower temperature, it is readily calcu-
lated, as a preliminary estimate, that H~—12.5 and H2~20.4
kcal/mole. Further results will be reported in a forthcoming
publication.

The writer wishes to thank Mr. R. Sladek for taking the
measurements.
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temperature is lowered. They are of unequal polarization and the
dispersion in their neighborhood is of opposite sign. In the y-direc-
tion a band is observed in low external fields which vanishes
rapidly when the temperature decreases.

In the threshold region the orientation of the two systems of
antiparallel spins is apparently decoupled from the preferred
x-axis in such a way that it places itself perpendicular to an
external 6eld above the threshold value. 5 A simple extension of the
phenomenological treatment of Weel, e Bitter, 7 and Van Vleck' to
high 6eld strengths in an anisotropic crystal leads to the expecta-
tion of such a decoupling. In particular, the results on the proton
magnetic resonance follow the decoupling in detail.

The symmetry of the resonance diagram appears to suggest the
existence of two spin systems with antiparallel orientations which
interchange their directions only slowly.

Though the general picture seems clear, it is, however, not yet
possible to explain in detail the many data collected. They will be
published and discussed in Physicu and in the Leiden Com-
munications.
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On Antiferromagnetism in a Single Crystal
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YDRATKD copper chloride CuC12. 2820 apparently be-
comes antiferromagnetic at a temperature slightly above

the boiling point of liquid helium. Single crystals of this substance
have been investigated by three different magnetic methods at a
number of liquid helium temperatures. The magnetic moment of
the crystal was measured as a function of the external magnetic
6eld. The nuclear magnetic resonance of the protons was studied
at frequencies between 8 and 38 Mc/sec. And finally, electronic
magnetic resonance of the copper ions was observed at a frequency
of 9400 Mc/sec. In each investigation the external 6eld was
orientated in various directions in the plane perpendicular to the
c-axis.

The study of the magnetic moment in small external fields
revealed that, in agreement with Van Vleck's' theoretical pre-
diction and Stout s' results on MnF2, the susceptibility in one
direction (the x-direction) vanishes gradually with decreasing
temperature, while in the direction perpendicular to that (the
y-direction} the susceptibility remains constant at a normal value.
At the lower temperatures the x-susceptibility rises rather abruptly
at a threshold 6eld of about 7000 oersteds to a normal value, while
at the higher temperatures the threshold region extends from
about 7000 to about 8500 oersteds. The y-susceptibility is-very
little inQuenced by the magnitude of the Geld.

In the investigations on nuclear magnetic resonance the con-
tribution of the copper ions to the average local magnetic 6eld
acting on the different protons is directly detected. In the anti-
ferromagnetic state the dependence of this 6eld on the temperature
and on the external 6eld has a very different character' from that
observed in the paramagnetic CuSO4 SH20 crystals' and in
CuCl&. 2820 at liquid hydrogen temperatures. A striking sym-
metry of the resonance diagram indicates that, in each orientation
of the external 6eld, to every contribution to the 6eld at one proton
there occurs an exactly opposite contribution at another proton.
The threshold region is also quite marked.

When the external 6eld is orientated in the x-direction twp
electronic resonance bands have been observed at 9400 Mc/sec.
near the threshold region. They approach each other when the
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FIG. 1. Disintegration schemes of Ag»l, Cd»'*, and Inl'I.

the 243-kev level is identical with the 0.09-psec level observed in
the E-capture decay of In"' and in the 48-min isomeric transition' '
pf ( d *.McGpwan did npt observe the (}.09-@sec level pf (
in the beta-decay of Ag'".

Since it was felt that Mcoowan may have missed the 0.09-psec
level because of its low occurrence in the beta-decay of Ag'",
a careful search for delayed coincidences in Ag'" was made at this
laboratory.

Stilbene scintillation counters with 1P21 photomultipliers cooled

Beta-Decay of 7.S-Day Ag"' to a 0.1-Microsecond
Excited. State of Cd'"
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N the decay scheme of Ag'" proposed by Johansson' (Fig. 1)
- - 8 percent of the disintegrations lead to a 340-kev level and
one percent to a 243-kev level of Cd"'. Johansson postulates that


