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Table I. Natural abundance of Nd and Er isotopes and their nuclear
spins.

Element Mass number Nuclear spin Natural abundance (%)

143 772 12.17
Nd 147 7/2 8.30
even 0 79.53
E 167 7/2 22.94
T
even 0 77.06
v=94 GHz ——-VLN
;"-_ """"" CL N
g, = 1.433 I g = 1.323
ik i )
i\i/ IR
0.4 0.5 0.6

Magnetic Field [ T ]

Fig. 1. Comparison of Nd** ESR spectra for Bllc-axis in VLN and
CLN.
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Fig. 2. Angular dependence of Nd* ESR spectra (a) and resonance fields of Nd** with the zero nuclear spin (b) in CLN.
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Fig. 3. Angular dependence of Nd*+ ESR spectra (a) and resonance fields of Nd*+ with the zero nuclear spin (b) in VLN.



<ATE=E> VIE M9 204 LiNbO; .. - Hd$- - 4%
__ 068
— : (a) 143Nd
ir 0.4 .
QO
@
>
g 0.2 ¢t
0 30 60 90
Angle [ Deg. ]

Fig. 4. Angular dependence of '**Nd hyperfine lines (a) and '**Nd hyperfine lines (b) in VLN.
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Fig. 5. The ESR spectra of Blic-axis and Blic+24°.
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Fig. 6. Angular dependence of the resonance fields for “"Er’* (a) and ESR spectrum of Er’* for Blic+82° (b).
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Fig. 7. Angular dependence of '"Br** hyperfine lines.
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Anisotropic Hyperfine Structures of Nd** and Er** in VTE-Treated
Ferroelectric LiNbO; Crystals

L-W. Park™, S. H. Choh and Y. M. Kim
Seoul Center, Korea Basic Science Institute, 126-16 Anam-dong, Sungbuk-ku, Seoul 136-701, Korea

U. Chon
RIST, san 32, Hyoja-dong, Nam-ku, Pohang, Kyungbuk 790-330, Korea

S. S. Kim and W. J. Kim
Department of Physics, Changwon National University, Changwon 641-773, Korea

B. G. Kim and J. M. Sohn
HANARQO application center, KAERI, Yuseong, Daejeon 305-600

(Received 22 February 2005, in final form 25 March 2005)

We have obtained sharp and clearly resolved ESR spectra of Nd** and Er** in vapor transport equilibrium (VTE) treated LiNbO;
crystals, consequently have determined more accurate spin Hamiltonian parameters, than those in congruent samples. The anisotropic
hyperfine structures of '*Nd>* and '**Nd** in the VTE-treated crystals at liquid helium temperature have been analyzed. It is proposed
that both rare earth ions favor the lithium site in LiNbO3 from the consideration of the determined anisotropic g-values.

Key words : LiNbO;, Nd**, Er’*, hyperfine structure, anisotropy



