this proton in the target nucleus [2, 3]. 15
Since the momentum @ is determined uniquely !
from the kinematics of the reaction, meas- 10

urement of the angular correlation makes 1t = //{/ﬂ Y\\i
possible to determine the momentum distribu- 52&5?
tion of the protons inside the nucleus. I ‘?\{
ol aeay 5 ’
7
The measured angular distribution c% 5 g v o o

protons for B = 4 MeV and B = 20 MeV are shown
in Figs. a and b, where the cross sections are
given with allowance for the radiative cor-
rections (17%) [4]. A comparison of the ex- i
perimental data with the results of shell- ! /If B

model calculations with an oscillator poten- | N
tial show that the angular distributions for 50 58 58 74 82 /4
B =4 MeV and B = 20 MeV correspond to pro- by, deg

tons knocked out of the 1lp and 1ls shells of
the Li® nucleus. The solid lines in the
figure show the results of a x"-fit of the . : 6
angular distributions for different values ?20t0?8)§25thi geicﬁiﬁng%a)
of the parameter of the momentum distribu- é g 2 20 Mgv (b)

tion for the 1p and 1s shells of the Li® an '

nucleus, using a computer and the Monte

Carlo method with allowance for the ener-

gles and angles covered by the measuring apparatus. The momentum-distribution
parameters determined by the minimum x? are a, = 49,8 + 5.0 MeV/c (%% = 25 for

16 degrees of freedom) and a = 108 + 9 MeV/c (x* = 5 for nine degrees of
freedom.

!
’

Nl
i WA

2o/aR,aRyat, 107

Angular distributions of the

The value of the parameter qp measured by us for 1lp shells differs notice-

ably from that obtained in the Li®(p, 2p)He® reaction [5]. For the ls shell,
our results agree well with the data of [5].

The authors are grateful to Professor A.P. Klyucharev for constant interest
in the work and to Professor E.V. Inopin for useful consultations.
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INFLUENCE OF CONSTANT MAGNETIC FIELD ON THE MAGNITUDE OF THE MAGNETOPLASTIC
EFFECT
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Tt was shown in [1, 2] that during the course of plastic-deformation an
alternating magnetic field causes weakening of nickel single crystals. This
phenomenon, called the magnetoplastic effect, was attributed to the interaction
between the magnetic domain walls and the dislocations.

Experiments aimed at detecting the magnetoplastic effect in polycrystal-
line nickel upon application of a magnetic fleld [2] have confirmed the
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Fig. 1. Stress diagram of polycrystalline
nickel with application of an alternating and
a constant magnetic field: a) field turned on,
e¢) field turned off; I) 600 Oe ac field,

ITI) 600 Oe dec field, III) 100 Oe ac field;

IV) 100 Qe dec field.

Fig. 2. Magnetoplastic effect vs. the in-
tensity of an ac (1) and dec (2) magnetic
field.

Fig., 1

correctness and reproducibllity of the data in [2]. The effect in polycrystal-
line nickel turned out to depend on the grain dimension, the degree of deforma-
tion, and the magnetic field intensity.

We report here the results of a study of the influence of a constant field
on the magnetoplastic effect in polycrystalline nickel.

Samples in the form of rectangular rods measuring 1 X 3 X 50 mm were cut
from rolled plates of electrolytic nickel 99.99% pure. After annealing in vac-
uum for four hours at 1100°C, the samples were stretched at 77°K in a tensile-
testing machine with clamps and pull rods of nonmagnetic material. The strain
rate was constant at 10~ % sec~!. The tension diagram was plotted with an auto-
matic x-y recorder. The magnetic field was produced by a cylindrical solenoid,
with the ald of which i1t was possible to vary the dec or ac field from zero to
1000 Oe. The magnetic field frequency was 50 Hz. The magnetic field intensity
vector had the same direction as the axis of the stralned sample.

Figure 1 shows a stress diagram of polycrystalline nickel, with ac and dc
fields turned on durlng the course of the plastic deformation. We see that
application of the magnetic field is accompanied by a lowering of the flow
stress by an amount A0 characterizing the magnetoplastic effect in the nickel.
The plastic deformation of nickel in a magnetic field, after removal of the flow
stress, has a smaller strengthening coefficient Acg/Ae than the strain of the
samples without application of a field. The weakening of the nickel following
application of a constant field indicates that the magnetoplastic effect 1s con-
nected not only with vibrations of the boundaries of the magnetic domains under
the action of the alternating magnetic field [2], but also with the removal of
the domain walls and the realignment of the domain structure.

The greatest interest attaches to the obtained experimental data on the de-
pendence of the magnetoplastic effect on the magnetic field intensity (Fig. 2).
In an alternating magnetic field, Ac tends to saturate with increasing field in-
tensity. The effect of weakening of nickel with increasing intensity of the dc
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magnetic field, increases up to 150 Oe, and then decreases abruptly to a low
value.

The observed Ac(H) plots indicate the existence of two processes that exert
opposing influences on the magnetoplastlc effect. It can be assumed that an in-
crease of the magnetic field would give rise, on the one hand, to a mechanism of
unblocking of the dislocations stopped by the domain walls and to an increase of
thelr mean free paths, owing to the displacement and removal of the magnetic
domain walls. This mechanism contributes %to the appearance and growth of the
magnetoplastic effect. On the other hand, when a high-intensity field is turned
on, magnetostriction effects come into play. In addition, the initial stage of
reorientation and change of the domaln structure pricr to the unification of the
domains may be accompanied by a break-up of the domains and therefore by an in-
crease in the length of the domain walls [4]. These processes shculd lead to a
strengthening of the crystal [5] and to a reduction of the magnetoplastic effect.
With increasing alternating-field intensity, however, the processes that suppress
the magnetoplastic effect are less effective than the weakening due to the ap-
plication of the magnetic field. On the other hand, in a constant magnetic field
of high intensity, the contribution of the latter predominates over the weaken-
ing, and a maximum is therefore observed on the Ac(H) plots. Further investiga-
tions will make 1t possible to determine more definitely the nature of the ob-
served differences between the effect of the constant and alternating magnetic
high-intensity fleld on the magnitude of the maghetoplastic effect.
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1. We report here, for the first time, observation of a nonlinear depen-
dence of the shift of the center of the Lamb dip on the pressure in molecular
gases. The nonlinear character of the shift is due to the influence of the
elastic scattering of molecules in the region of widths and pressures when the
Doppler frequency shift in scattering is comparable with the impact broadening
[11. The observed features uncover in principle new possibilities for the use
of laser spectroscopy to measure elastic-scattering cross sections and to study
of the interaction potential of colliding molecules. Our spectroscoplc investi-
gations, with relative accuracy 10~'3%, have been made possible by the appreci-
able progress in frequency-stabilization methods, proposed in [2 - 4] and based
on the use of nonlinear absorption of molecules. We report also that we ob-
tained a reproducibility 3 x 10~ '* and high values of short- and long-period
frequency stability, 5 x 107!'®., The sharp decrease of the shift of the Lamb dip
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