(4]

transverse magnetoresistance . Since clarification of the nature of this oscillation is
of theoretical interest, we investigated this coefficient for n-InAs in the region of the
zero maximum of the transverse magnetoresistance. We see from Fig. 2 that the Hall coeffi-
cient of n-InAs exhibits near the zero maximum of Apl/po (H > 30 kOe) a similar oseillation
(12%) as n~-InSb. Two other maxima on the R(H) curve (at H = 15 and 8 kOe), with smaller am-
plitudes, appear quite distinetly, with the R(H) curve showing an appreciable phase shift
relative to the magnetoresistance curve [5].

We are grateful to R. V. Parfen'eva and V. M. Muzhdaba for help with the research and

for a discussion of the results.
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A study of the critical small-angle scattering of neutrons is a very effective means of
investigating phase transitions.

In the case of ferromagnets, the space-time spin correlation motions, which are respon-
sible for the dynamics of the phase transitions, are directly related to the neutron scatter-

f1]

ing cross section . Some parameters of the space-time correlations were determined
in [2’3], where it was shown that scattering near the Curie point is connected with magnetiza-
tion fluctuations. These investigations were made with unpolarized neutrons, and yielded
naturally only an averaged picture of the phenomena.

To obtain more complete information we deemed it advisable to investigate the critical
scattering of polarized neutrons. We present in this article the results of the first stage
of this research.

The measurements were made with the aid of a previously described installation [u]. A
single-crystal nickel sample was placed in a ~10 Oe magnetic field. The sample temperature
was kept accurate to *0.07°. The beam of the incident neutrons is characterized by the follow-
ing parameters: wavelength ~5.,1 K, polarization after reflection from the analyzer 80%, hori-

zontal divergence +1.5 min, vertical +10 min.
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II - polarization of transmitted neutron
beam (6 = 0); IIT - polarization of neu-
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Figure 1 shows the kinematic diagram of the experiment. We determined in the experi-
ments the P& components of the polarization of the neutrons passing through the sample and of
the neutrons scattered through 10.2 minutes of angle. The results of the experiments are
shown in Fig. 2. The Curie point was determined from the maximum scattering cross section
(curve I of Fig. 2). Curve II of Fig. 2 shows data on the polarization of the transmitted
neutron beam. When T = TC the course of this curve is connected with the development of mag-
netization fluctuations. The magnetic fields of these fluctuations give rise to non-coherent
precession of the spins of the neutrons passing through the sample. This precession is just
the cause of the depolarization. An analogous case of passage of polarized neutrons through

(5],

Let us consider in greater detail the polarization of neutrons scattered through 10.2

magnetized domains was considered theoretically in

minutes of angle (curve III, Fig. 2).
We call attention first to the fact that the sign of this polarization is the opposite

of that of the incident neutrons, and its absolute value is a maximm at T = TC’ when
6]
P!] = |P_|. According to (
lesf =~ || ng
0 g2 ' E! el
''= - '—-——T + .

The fact that P! = Pg at T = Ib can be understood by assuming that the rms energy transfer
|E' - E|? is small compared with 4E22. In our case E = 1072 eV and ( |E' - Ef) <1075 ev.
A temperature rise of only 1° reduces the polarization noticeably. It follws therefore that
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(E' - E) > 2E6. These data point out the important fact that the neutron scattering is quasi-
elastic near the phase transition point. It is interesting to note that a direct determina-
tion of such a change in the scattered-neutron energy is beyond the capabilities of modern
experimental techniques.

We are grateful to §. V. Maleev for valuable advice and an opportunity to become ac-
quainted with the results of 6] prior to publication, and to D. M. Kaminker for interest in

the work and a discussion of the results.
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Drabkin et al. {1 investigated the scattering of neutrons in nickel at temperatures
close to the Curie temperature. We consider in this note the question of the information that
can be derived from experiments of this kind.

Using standard methods (see [2]) we can represent the scattering and polarization cross

sections in the form

S0 = 20y + [1 - (3210 + 2(F,- ) (-8)s,
do -, _ —>.—» - _ ->.-> - (l)
~naET P(q, w) = -2(e-m)e Qz - 2(e Po)e Q1

- Byl - (8@)2] + 2[(F,- ) @-2) - (F,-m 103 - (em)E])a-

The guantities Qi are connected with the atomic-spin correlator as follows:

' i - - o - O 0
22 B oL Jas expri(wt/erf(qm.<q><sl(t)exp(-iq-m:(“sf.(mexp(lq-mt ©,
e
(2)

= ax(§,)8, + Qe(e)mmy - 1a(G0)e g m + Qi(d0).
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