The exchange interaction in monocompounds of uranium with elements of
groups V and VI 1s indirect, via the conduction electrons [12]. Within the
framework of this model, as shown in [12], the difference between the types of
magnetic ordering in monocompounds of uranium with group-V or VI elements is
due to the difference in the number of thelr conduction electrons: the concen-
tration of the conduction electrons is one electron per uranium atoms in com-
pounds with group-V elements and two electrons per uranium atoms in group-VI
compounds. Palewski [13] calculated in the same approximation the energies of
different ferromagnhetic and antiferromagnetic structures in mixed UXZY1—Z com-

pounds and has shown that the energies of the ferro- and antiferromagnetic
phases of compounds with Z = 0.75 are close to each other. This gives rise to
me tamagnetic transitions in UXg,75Y0,.25 compounds in relatively weak flelds.

A comparison of the data obtained by us with results by others [8, 9] (cf.
alsc above) shows that the metamagnetic transition occurs in a mixed compound of
uranium with selenium in stronger fields than 1n analogous compounds with sulfur
and phosphorus, i.e., the antiferromagnetic structure 1s more stable in com-
pounds with selenium than in compounds with sulfur or phosphorus. The reason
may be that UAs¢,75S¢,25 and UPq,75S0.25 have in the absence of a field a non-
collinear magnetic structure [1, 2, U4, 5], while UAs¢_ 755ep,25 1s a collinear
antiferromagnet [3]. In addition, the metamagnetic-transition field 1s appar-
ently affected by the magnetic anisotropy, for it is shown in [8, 9, 14] that
the anisotropy of uranium monoselenide s larger than that of the monosulfide.

The authors thank Professor W. Trzebiatowski and Professor B. Stalinskil
for constant interest in the work.
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FEATURES OF THE BEHAVIOR OF pf(H) NEAR ch(T) OF EXTREMAL TYPE-II SUPERCONDUC-
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According to the theory [1l, 2], the behavior of the differential resistance
pf(H, T) near HcE(T) in type-II superconductors with electron mean free path
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diamagnetic contribution <to the mixed-
state magnetization.

Until recently, the experimental values of r'(t) were compared quantita-
tively with the theory only for type-II superconductors with a relatively low
upper critical field [6 -~ 8], which is characterized by a negligible monotonic
increase of kp(t) with decreasing temperature, and accordingly by a weak de-
crease of r'(t) from 2.5 at T v Tc to 1.7 as T » 0 (see the figure).

In the case of extremal type-IT superconductors, measurements of the mag-
netization have revealed [3, 4] a strong decrease of ka(t) with decreasing tem-
perature, in agreement with theoretical predictions [5, 141 that take the spin
paramagnetism and the spin-orbit scattering of electrons into account. Such a
behavior of k2(t) should lead to a corresponding growth of r'(t). An experi-
mental verification of thils fact 1s the subject of the present communication,
which is devoted to the dependence of the differential resistance Pp ON the mag-

netic field at different temperatures in the Nb - 80%Zr ribbon samples described
in detail in [12]. The technique for measuring Pe is described in [13]. For

these samples, ky(1l) ~ 60, Hiz(o) v 100 kOe, and the parameter that determines

the influence of the spin paramagnetism is o = 1.9. The figure shows the meas-
ured values of r'(t) and also the limiting theoretical curve obtained from for-
mula (2) on the basls of the theoretical «,(4)/k,(1) ratio at a? = 3.3 [3, 14]

and Aso = 0 (ASO is a parameter characterizing the spin-orbit scattering) under

the assumption that A(t) = 1. We see that the experimental points do not con-
tradict qualitatively the predicted growth of r'(t) with decreasing temperature.
A similar tendency in the behavior of r'(t) can be seen also in the case of
the alloys Tig.sVe.s and Tig, 75Ve.25, although the published incomplete pf(H)

curves [9] yileld only an estimate of the lower bound of this quantity. It
should be noted that the limiting theoretical curve is overestimated for two
reasons. First, A(t) does actually decrease with decreasing temperature, al-
beit weakly in comparison with x.(t) [2]. Second, in the case of our samples
we cannot neglect the influence of the spin-orbit scattering, allowance for
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which leads to a less considerable decrease of «,(t) [3, 5]. An estimate of
the minimal value of the parameter_lso vielded a value on the order of 0.3!

whereas according to the theory [5] a gtrong spin-orbit interaction is char-
gacterized by the condition Aso >> 0.22), Obviously, for exact gquantitative com-

parison with the theory it is necessary to measure in the experiment not only
pf(H) but also (dM/dH)H (t) in order to determine x,(%t), as well as the quan-
c2

tities v and 3Hi2(t)/8t which enter in the definition of the parameters of the
theory.
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1. The resonant optico-acoustical effect (ROAE) in polyatomic gases, where-
in a standing sound wave is produced in a closed volume and draws energy from
the internal degrees of freedom of the molecules of the same gas, which are ex-
cited by pulsed laser radiation, was observed in [1, 2].

1)This estimate was obtained from a comparison of the experimental value

" - 7 GLAG - . ,
hmin(u, Aso)t=0 O.693[(H02(O)/H02 (0) 0.425 with the theoretical
h*(a, Aso)t=0 dependence [15, 3]. The value Ao = 8.45 given in [12] should be

regarded as the maximum possible, since it has been calculated for Aso = 24%.
2)We note incidentally that formula (57) of [5] for ka2(a, kso’ t) ob-

viously contalns an error, for when the corresponding parameters are substituted
it it the result is absurd and does not lead to the plot given in the same
re ference,
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