of the pump energy beyond the threshold
of saturation of the rubidium Q-switch,
the giant pulse was followed by several
(from 1 to 60) pulses of much smaller
amplitude. The number of these pulses
and the distances between them varied
with the pump intensity.

Figure 2 shows a cumulative inter-
ference pattern of the ruby-laser radia-
tion in the described regime after five
flashes of the pump lamp. It was ob-
tained with an interferometer having a
base of 20 cm (distance between orders
0.025 em™'). The measured width of the
laser radiation spectrum in the mono-
pulse regime and the frequency of the
radiation frequency from flash to flash
did not exceed the apparatus width of the measuring system (V150 MHz). In
order to verify the stability of the described generation regime at the tem-
perature of the shift of the ruby luminescence-line frequency [2], and also %o
verify the possibility of ftuning the laser freguency, the latter was measured
at different temperatures of the water used to cool the ruby rod. It was found
that the laser radiation frequency remains constant when the water temperature
changes by 3°, and with further change of this temperature the frequency
changes abruptly by several tenths of a em—!. It should be noted that under
conditions when the pump greatly exceeded the threshold of the bleaching of
the rubidium filter, in the multiple-pulse generation regime, the laser emis-
sion spectrum contained additional frequencies besides the stabilized giant-
pulse frequency.

Fig. 2

The results show that molecular systems with inhomogeneously broadened
absorption bands can be successfully used for simultaneous passive Q-switching
and frequency stabilization of lasers with a relatively broad spectrum of the
generation band.

[1] A.M. Bonch-Bruevich, N.N. Kostin, and V.A. Khodovol, Paper at 3rd All-
union Symp. on Nonlinear Optics, October 1967, Erevan.
[2] I.D. Abella and H.Z. Cummins, J. Appl. Phys. 32, 6 (1961).
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In order to determine the features of the magnetic structure of invar
alloys, we investigated magnetic elastic diffuse scatfering of neutrons by
fee iron-nickel alloys containing 25, 40, 50, 55, 60, 63, 65, and 67 at.% iron.

The alloys were molten in vacuum from pure components and subjected to
prolonged homogenization at 1100°C. The samples were parallelepipeds measur-
ing 20 x 20 x 2 mm and were guenched in water from 1100°C. The diffuse scat-
tering was investigated at 100°C using a neutron diffractometer mounted in the
horizontal channel of the IVB-2 reactor. The magnetic diffuse scattering was
separated with the ald of a 5000 Oe magnetic field. The neutron beam colli-
mation was such that a minumum angle 26 = 1°30' could be reached at A = 1.13 A.
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The figure shows two characteristic spectra of the magnetic diffuse scat-
tering in fcc FeNi alloys. All the alloys exhibit the first type of scatter-
ing (insert a) up to 60% Fe, and the second type (insert b) at higher concen-
trations. 'Thus, the alloys of the invar region (60% Fe and above) show an
appreciable effect of maghetlc small-angle neutron scattering, which lncreases
with increasing iron concentration. Such small-angle scattering is character-
istic of alloys containing magnetic inhomogeneities.

The theory of diffuse neutron scattering by inhomogeneous magnetic struc-
tures was considered by Marshall[l].In the nearest-nelighbor approximation with
allowance for the correlation in the alloy, the differential forward magnetic
scattering cross section can be written, apart from a coefficlent, in the form

2cﬁl-c)? i S '

i |2
7(0)=c(1-c)( )+
dc z de,,

where the ¢ 1s the concentration of the atoms of specles 2 (in our case, iron
atoms), ¥ is the average magnetic moment per atom of the alloy, z is the number
of nearest neighbors, and €,, is the correlation parameter.

The expression for the average magnetic moment in completely disordered
FeNi alloys was obtained by Sidorov and Doroshenko [2, 3] in the nearest-
neighbor approximation and in the approximation of antiferromagnetic interac-
tion between the iron atoms [4, 5]. If account is taken of the correlation in
the alloy, then the formula for the average magnetic moment is:

- €55 .12 (2212
F(C, 422)- l-c—zz)«l)tzc(c+—c— ]—c+—c_) qu,

€, \12
+ c-zc(c+-—c—) Ay, o
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where 1, and U, are the partial magnetic moments of the iron and nickel atoms,
equal to 0.6 and 2.8 Mg respectively, and A; and A, are numerical parameters,

a method for the calculation of which is given in (3). To calculate T(0) it
is necessary to know the derivatives du/3c¢ and Bu/aszz, which equal

o 22 \i1
_L-[l-l‘.%z}\zc (c-___]#z- [1+l3:)tlA2c+-__ x
de c
. 22
x(c-————-—) 25:2)«Ac+——5<t—————]pl s
13 ¢ €
i €241 €, 12
& .. 12:)«2(c + —-) Byt zhy [1—26 + ——) PHide
de,, < ¢

The solild curves 1 and 2 in the figure represent the theoretically calculated
values of T(?) for digordered alloys (€5, = 0, curve 1) and for alloys with
correlation’’) (e,, = -0.02, curve 2). The light circles show the experimental
values of T(0O) obtained by extrapolating to K = 0 the angular dependence of
the cross section for magnetic scattering of the neutrons. For alloys with
the first type of scattering, T(0) was determined by extrapolation in accord
with the form-factor dependence, since the magnetic moment of these alloys is
independent of the correlation.

In spite of the inaccuracies in the determination of T(0) by extrapolation,
and in spite of the rather high temperature of the samples (100°C), it is
possible to state with assurance that there 1s good agreement between the ex-
perimental and theoretical relations.

Thus, we have observed for the first time, and substantiated theoretically,
the effect of small-angle magnetic scattering of neutrons in invar iron-nickel
alloys, an effect pointing to the existence of an inhomogeneous magnetic struc-
ture in these alloys.

The authors are grateful to S.G. Bogdanov and Yu.A. Dorofeev for help
with the experiments.
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1)’I‘he correlation in the alloys was determined by us from the diffuse
scattering of neutrons by similar alloys, using the l1lsotope Ni® It turned
out to be negative with an approximate value 0.02 - 0.01.
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