(intensity 5%) from the Hf'7> obtained when the natural isotope mixture is irradiated in a

reactor.
The contribution of the bremsstrahlung from the B electrons was determined more precise-

177 which has a B spectrum

1y by measuring the polarization of y quanta from a source of Lu
with end-point energy 490 keV and relatively soft v quanta (208 keV), suppressed with filters.
The measurements were made with a source of 4000 Ci activity, prepared in the same manner as
the Hf¥®! source. Negative polarization was observed, which when recalculated in terms of the
activity of the Hf181 source provides an estimate of the contribution made to the polarization
by the bremsstrahlung (PY = -0.5 x 1075).

Thus, our results do not agree with the data of Boehm and Kankeleit [2], who obtained a
value P_ = (2.0 £ 0.4) x 107* for the polarization of the y quanta of the 482-kevV transition
in Tal®l, 1t is quite difficult to determine the causes of the discrepancy, and we can only
emphasize once more that the measurement of so small a polarization by means of the usual pro-
cedure is an extremely difficult task.

According to calculations by Wahlborn [6], the amplification factor for this transition
lies in the range 30 < R < 110, so that an estimate of the mixing factor F from our data will
yield F < (6 - 2) x 10-7, which does not contradict the estimate given in [7] (8 x 10°7),
taking into account the highly approximate nature of such estimates,

In conclusion the authors express deep gratitude to Professor D. M. Kaminker for continu-
ous interest in the work, and also G. I. Kharkevich, V. A. Knyaz'kov, N. V. Porozov, G. D.
Chuklin, V. B. Belyakov, and V. P. lapin for participating in the preparation of the apparatus

and in the measurements.
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Irradiation of metallic gadolinium in a reactor (97% Gd'®°) gives rise to the reaction

Ga*®%(n y)gad® 2.7 min, T™1%1, and the decay of the Tb'®l causes emission of y rays of
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Dy'®l. We have investigated the Mossbauer spectra of such a source, constituting in fact
pylel impurity nuclei in a gadolinium lattice. We can investigate the magnetic properties of
the gadolinium matrix by studying the hyperfine splitting of the y rays of these Dy*®? nuclei.
The use for this purpose of the Mossbauer isotopes of gadolinium itself, for example Gdlss, is
difficult if not impossible, since the hyperfine splitting of the levels of Gd (whose electron
shell, unlike Dy, has no orbital angular momentum), is small.

The absorber used was polycrystalline Dy»0s (40 mg/em®, 90% Dy*®'). At T = 300°K, the
Dy3®105 has a "thick" absorption line (~1 em/sec, ot = 0:02 cm/sec), which is suitable, how-
ever, for the study of large magnetic hyperfine splittings of the source (~25 em/sec). We
used a Mossbauer spectrometer with a permanent-magnet vibrator, operating in the constant-
velocity mode [1]. The spectra were measured at different source temperatures from 5 to

30C°K l). Figure 1 shows part of the obtained spectra.
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Fig. 1.

At T = 5°K the spectrum is the usual hyperfine splitting spectrum of Dy1®1, consisting
of 14 lines (not all lines are resolved). The magnitude of the magnetic splitting corresponds
to a field ~7.3 x 10® Oe on the Dy nuclei. At T = 16°K the number of lines increases, and at
T = 30°K it assumes the previous value, but the relative intensity of the central peak in-
creases sharply compared with the spectrum at 5°K. With further rise in temperature the mag-~
netic splitting decreases gradually and finally vanishes near the Curie point of gadolinium.

This behavior of the spectra can be explained as follows. At T = 5°K there are two dif-

ferent systems of lines (two different spectra) with approximately identical hyperfine split-
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ting. With increasing temperature, the magnetic splitting of one of these spectra decreases
rapidly and vanishes at T = 30°K. The lines of the spectra are crowded together and enter
the central peak, thus increasing its intensity.

Measurements of individual spectral lines at T = 7.5 and 10°K have made it possible to
trace the broadening and then also the splitting of the spectral lines at 5°K. In addition,
we measured the individual lines of the spectrum at T = 5°K with an absorber heated to
T = 800°K and having a narrower line than at T = 300°K [2]. These measurements have shown
that actually the spectral lines at 5°K are doublets, i.e., this spectrum consists of two dif-
ferent spectra with somewhat differing hyperfine splittings. The presence of two hyperfine-
splitting spectra was observed by us earlier also in the case of the emission spectrum of
Dy18! in Gdx0s [2].

In our opinion, two systems of hyperfine splittings correspond to two different states
of the electron shell of the Dy ions, produced in the B decay of ™18, Such a phenomenon is
known to exist in the case of Co57 [3]. A distinctive feature of our case is that it is ob-
served in a metal, where the relaxation times of the electron shell should seemingly be small.

Figure 2 shows the temperature dependence of the fields on the Dy'®! nuclei, correspond-
ing to these two systems of hyperfine splitting. For T = 200 and 27%°K, Hn was obtained

uc
from the position of the outermost lines of the spectrum. We see that H C(T) for the second

system vanishes near the Curie point of gadolinium. The variation of HnZ:(T) for the first
system apparently offers evidence of the fact that the corresponding Dy ions behave like para-
magnetic ions in gadolinium.

Reduction of the spectra of Fig. 1 yielded for the ratio of the magnetic and quadru-
pole moments of the first-excited and ground states values “*/“O = -1l.2 £ 0.1 (po = -0.37
* 0.05), Q*/Q0 = 0.85 * 0.1. These values are in good agreement with the results by others:
“*/“o = -1.19 % 0.05, Q*/QO = 0.95 + 0.1 [4], and p*/uo = -1.2 £ 0.1, Q*/QO = 0.8% * 0.08 [5].
(l/h)quO at temperatures 30 and 80°K turned out to be 660 % 60

I

The quadrupole splittings W
and 530 * 50 Mcs.
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