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Study on Magnetic Susceptibilities and Electronic
Configurations of Rare-earth Binary Nitrides (Ln,Ln’; ,N)
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Ce,Gd,. N samples at various x were synthesized by the carbothermic reduction followed by
ammonia nitridation, and 4f states of Ce and Gd were investigaied by Ly-edge XANES (X-ray
absorption near edge structure) at room temperature and magnetic susceptibility measurements
below 200K. Both the results were consistent, indicating that Gd is of configuration of [Xe]df for
the whole x range and that Ce is of configuration of [Xel4f' when x < 0.5 but transits into [Xe}4/” at
higher x. The electronic configuration seerns to change gradually with changing x and to depend on
temperature. Local structures around Ce and Gd were examined by analyzing the extended X-ray
absorption fine structure (EXAFS) to evaluate interatomic distances Ree.n and Rgan each by each in
the metat sublattice of FCC structure almost obeying Vegard's law. Both of Ree.n and Rgq. increased

with increasing x, and Ree.v was always larger than Rgy.n by an almost constant gap.
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Fig. 1(a) Field dependence of magnetization of CeIGd:_‘N at 200K,

(b) Temperature dependence of magnetization of Ce, Gd, N
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Fig.2 effective magnetic moments of Ce Gd, N

—-162-



EXAFS tunction ky(k)
=]

I Y S ST
Wave number & { A7)

X-ray absorption {arb.unit}

N

PRIT SV U WU ST TN WY I N
7000 200 7400 7600 7800
Xeray enetgy (eV)

Fig. 3 Gd Ly-edge X-ray abserption spectrum of
Cey 4Gy 7N. The inset (a) shows & weighted
EXAFS function of the spectrum,
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Fig. 4 Fourier transform of EXAFS function

shown in Fig.3(a).
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Fig. 5 The comparison of Ce-N and Gd-N interatomic
distances, RCC‘N and R S determined from

EXAFS analyses with averaged R_E.-nitrogen
distances determined from XRD
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Table | Optimized parameters for Ce and Gd Ly-edge EXAFS analyses of Ce Gd,..N.

Gd Lig-edge Ce L-edge
x Rfactor  AEo(eV) 0XAD  Rgun(A) | Rfactor AEyeV) o*A%)  Reen(A)

00(GdN) | 0.0276  7.913  0.00691 2492 - . - .

0.1 0.0208 8061  0.00759 2486 - - - -

0.3 0.0343 7977 000585 2496 | 00452 2127 0.00984 2503

0.5 0.0325 7327 000606 2498 | 00572  1.386  0.00660  2.504

0.7 0.1021 7060 000602 2503 | 0.0660 3344  0.01966  2.509

0.9 - - - 0.0570  3.237  0.01645  2.512
1.0(CeN) - - - 0.0658  3.352 0.01198  2.513
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Fig.6 (a) Ce Lg-edge XANES of Ce,Gdy N and CeF,. (b} Gd Ly-edge XANES of Ce,Gd), N and GdF;.
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