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We report here observation of lasing at the wavelengths 1.0920 = 0.001,
1.0875 £ 0,001, 1.100 = 0.001, and 1.1055 % 0.001 u in the photodlssociation of
COS (see the figure). We identify this radiation with the electronic 'zt -+ 3:-
transitions of the S, molecule, which belong to the series v + 1 » v, g g

It follows from the work of Gunning, Strausz, et al. [1] that the absorp-
tion of light by the COS molecule in the band with maximum at 2250 leads to
photodissociation in accordance with the reaction

COS + hu(r,,, = 2250 A) - CO + S (1)
and that sulfur atoms in the excited state 'D, are produced in at least TU4% of

. the dissociations. The photodissociation (1) 1s accompanied by the chain of
© reactions

S(1D,) + COS =2 CO(X'E") +5, (o'A_ and perhaps b'Zy), (2)
K

3 *

S('D,)+COS »" COS™.+S(3P ), (3)
Ky 4 -
S(3P;) + COS — CO(XIZT) +8,(x’2 ), (1)
K
3 D 3IsT 1 1y’

28( PI)+M0 Sz(x 29,0 A,,b zq)o (5)

The following values are indicated for the rate constants of the reactions:

K, K, - 0.26, (2a)
K,>6.6+10""" cm3sec™!, (2p)
K,=13-10""4 cm3sec-'. (2¢)

It is seen from the foregoing reactions that (2) and (5) can lead to the
occurrence of Sz 1n the metastable electronic state 12+, which could not be
observed earlier by kinetic-spectroscopy methods [3].

This state lies 8.5 x 10% cm~! above the ground state 32; [3], correspond-
ing to a wavelength v1.18 u. Transitions in which the vibrational number is
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decreased by unity occur in this case in the 1.l1-u region, since the vibrational
quantum in the lower state is equal.to 725 em~* [17. Recognizing that the vi-
brational quantum in the upper state should be somewhat smaller, the appearance
inn fhe emission spectrum of several lines belonging to .the series v + 1 + v
becomes understandable.

It should be noted in conclusion that in spite of the fact that the photo-
dissociation of COS (1) results mainly in sulfur atoms in the excited 'D; states,
no inversion via the most probable transition Ip, + %P, (A = 1.08 u) takes place.
This 1s seen from the reaction rate constants given above. The S(!'D;) state is
annihilated at a rate higher than the annihilation rate of s(3 P2), but the rates
of population of these states differ insignificantly.
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Recent investigations have shown that the magnetostriction of heavy rare-
earth metals (HREM) (with the exception of gadolinium) are quite high, on the
order of 10~* - 107° (ef., e.g., the review [1]). The nature of so large of a
magnetostrictlon of the HREM, however, has not yet been explained. The most
detailed studies were those of the magnetostriction deformations due to rota-
tion of the magnetization wvector in the basal plane of a hexagonal crystal [2 -
47, and it was shown that the temperature dependence of these magnhetostriction
deformations are in satisfactory agreement with the value calculated theoretic-
ally for the model of one-ion anisotropy. Such an agreement, however, can not
serve as proof of the one-ion nature of the magnetostriction. As shown in [5],
the exchange interaction of the 4f electrons of HREM via the conduction elec-
trons leads to the appearance of anisotropic interactions that depend on the
state of only one ion, and therefore the magnetic anisotropy due to such an in-
teraction should have a temperature dependence analogous to the dependence of
the one-ion anisotropy. This conclusion can apparently be extended also to mag-
netostriction, since the anisotropic magnetoelastic interaction can be regarded
as the deformation-dependent part of the magnetic-anisotropy energy.

To explain the nature of the magnhetostriction of HREM, we measured the mag-
netostriction of dysprosium-gadolinium alloys. If the magnetoelastic interac-
tion in HREM is of the one-ion type, then its wvalue in the alloy can be regarded
as the additive sum of the magnetoelastic interactions of the individual atoms,
and the magnetostriction constants should depend in this case linearly on the
concentrations of the alloy components. On the other hand, 1f the magnetoelas-
tic interaction is of the exchange type, then it depends on the number of pairs
of interacting atoms, and consequently the magnetostriction constants should
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