hydrogen at 130 atm by the focused beam of a Q-switched ruby laser of 100 MW power and 15 nsec
pulse duration (when SRS was produced in the working medium). One of the interacting infrared
waves was the third Stokes component of the SRS in hydrogen. It is convenient to use this
line, since it is close in frequency to QM/E (we recall that the interaction is maximel here).
To record the parametric-interaction effect we registered the oscillations at frequency ws.
The registration system consisted of a monochromator, to the output of which was comnnected a
germanium photoresistor doped with gold. The signal from the photoresistor was further fed
to a high-speed oscilloscope. Pulses of infrared radiation with wavelengths 4,50 and 5.16 p
(corresponding to the difference frequency wn, and the third Stokes frequency w,) were recorded
with approximately identical intensity, demonstrating the sufficiently large parametric inter-
action. The latter circumstance is important, since it is determined by the coherent-
interaction length. We note also that the deduction that the dispersion is weak, and by the
same token that the coherent-interaction length is large, is evidenced by our observation of

5 lines in the anti-Stokes region: 5388, 4Lk03, 3723, 3217, and 2844 &, the local intensity
of the fifth anti-Stokes line amounting in the best case to 5% of the intensity of the first
anti-Stokes line.

It follows therefore from the experimental data on observation of parametric interaction
between infrared waves and coherent molecular oscillations, that we can hope to obtain self-
excitation at infrared frequencies by selecting resonators for these frequencies.

In conclusion the authors thank I. L. Fabelinskii and his co-workers for supplying the
pressure chamber, D. P. Krindach and V. Samomatin for help with the experiment, and S. A.
Akhmanov, V. T. Platonenko, and R. V. Khokhlov for continuous interest in the work, useful

advice, and a discussion of the results.
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It was established in [1,2] that small impurities of terbium in yttrium iron garnet (YIG)
exert a strong influence on the magnetic anisotropy of the resonance field and on the line
width of the ferromagnetic resonance absorption in the low-temperature region. The high sen-

sitivity of the parameters of the ferromagnetic resonance of YIG to small terbium impurities
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is related in these papers to the special orbital state of these ions.
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We have established in the present investigation that at low temperatures the magneto-
striction of YIG is highly sensitive to small terbium impurities. For a polycrystalline sam-
ple made from the purest yttrium oxide YO-00 (99.99%), the saturation magnetostriction at room
temperature is negative and amounts, according to our measurements, to -2.16 x 10'6, in good
agreement with the data obtained in [3]. Figure 1 shows the dependence of the longitudinal
saturation magnetostriction of YIG at room temperature on the degree of purity of the initial
yttrium oxide (the same analytically pure iron oxide was used for the preparation of all the
samples). It is seen from Fig. 1 that the negative magnetostriction of YIG decreases rapidly
with decreasing purity of the initial yttrium oxide. The greatest effect on the magnitude of
the YIG magnetostriction should be exerted by the terbium impurity. This follows from the
fact that terbium iron garnet has positive magnetostricticn at room temperature [4,5], which
according to our measurements increases sharply with decreasing temperature, attaining at
h,2°K the tremendous value +2 x 1073 (positive magnetostriction is observed also in europium
iron garnet, but there was absolutely no europium impurity in our original oxides). Thus,
upon addition of even small amounts of terbium ions to YIG we can expect a reduction in the
magnitude and even a change in the sign of the magnetostriction of YIG, especially at low
temperatures.

Figure 2 shows the temperature dependences of the magnetostriction and saturation mag-
netization for two YIG samples of different degree of purity (& -- yttrium oxide 99.940% pure,
® _- 99.995%), We see, in accord with the foregoing, that the magnetostriction becomes posi-
tive with decreasing temperature, and that the positive component of the magnetostriction
exerts the greatest influence at low temperatures. The reason is that in this case the mag-
netostriction due to the terbium ions increases sharply so that even the most insignificant
terbium impurities cause not only a decrease in the magnetostriction at 300°K, but also a re-
versal of the sign of the magnetostriction in the region of helium temperatures. The magneto-

striction of the most contaminated sample becomes positive here even at 100°K, whereas for a
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sample made of 99.996% pure yttrium oxide the sign reversal is observed only at ~10°K.

It must be noted that no anomalies were observed on the temperature dependence we ob-
tained for the saturation magnetization of the same samples (Fig. 2). This indicates that the
saturation magnetization is a characteristic insensitive to the terbium impurities. This ab-
sence of correlation between the magnetization and magnetostriction of yttrium iron garnet con-
taining rare-earth impurity is apparently due to the fact that at low temperatures the decisive
role is played by the magnetoelastic energy, causing the change in the coupling between the
orbital momentum of the rare-earth ion and the intracrystalline field of the iron garnet. How-
ever, the detailed character of this mechanism is still unclear.

In conclusion we note that the temperature dependence of the magnetostriction constant
of YIG can serve as a qualitative indicator of the degree of purity of the investigated sample
(or of the oxide from which it is made), the sensitivity of the magnetostriction to the terbium
impurity being apparently much higher than that of the existing methods for spectral analysis
of rare-earth oxides. Thus, in the purest yttrium oxide (99.996%) from which one of our sam-
ples was made, spectral analysis (sensitivity 0.002%) showed no terbium-oxide impurities, yet
their presence is clearly disclosed by the anomalous variation of the temperature dependence

of the YIG saturation magnetostriction.
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Bernstein et al. [1] advanced the hypothesis that electromagnetic interactions of hadrons
are not invariant under time reversal. In this letter we consider a possible check on this

hypothesis in the radiative pion decay
+ +
T e +v +y

by observing the polarization of the y quanta.
Experimental data on this decay are given in [2,3]. A theoretical analysis is presented
in [4-6]. The matrix element is represented in the form of a sum of three parts, correspond-

ing to the accomapnying radiation and to the vector and axial-vector transitions
M= My + M, + M, (1)

where
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