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Abstract

Noncentrosymmetric (NCS) metal iodates are widely studied owing to their interesting properties, such as nonlinear optical (NLO), piezoelectric, pyroelectric, and ferroelectric
properties. In particular, metal iodates containing cations with asymmetric coordination environments can exhibit interesting characteristics in photoluminescence (PL) properties. We
synthesized a series of NCS iodate solid solutions, NaLa,  Ln (I10;), (Lnh = Sm and Eu; x = 0, 0.05, 0.10, and 1) by hydrothermal reaction methods. The existence of the lanthanide cations
are confirmed by the energy dispersive analysis by X-ray (EDX) with scanning electron microscopy (SEM). The structures for NaLa, Ln (IO0;), (Lh = Sm and Eu; x = 0 and 1) were
determined by single crystal X-ray diffraction, whereas those of the doped materials were analyzed by powder X-ray diffraction using Rietveld method. NaLa, Ln (I0;), exhibit layered
structures composed of lanthanide cations and iodates, in which each layer is connected by I---O interactions. The oxygen atoms from I0;" iodate groups are coordinated to both
lanthanide cations in distorted LnOg polyhedra. Powder second-harmonic generation (SHG) and photoluminescence properties of the materials are also reported.
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* The compounds contain asymmetric polyhedra, LnOg and 10, groups.

* Distortion of LnOg polyhedra is negligible compared to 10, groups.

* The net dipole moment from 10, groups toward to the c-direction is responsible for

the large SHG efficiencies of the materials.
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Conclusion

A series of sodium lanthanide iodates, NaLa,_ Ln, (10;), (Ln=La, Sm, and Eu) have been successfully synthesized through hydrothermal reactions. The crystal structures are determined by
SCXRD and confirmed by PXRD. The compounds reveal interesting optical properties related to the acentric crystal structures. The powder SHG measurements indicate that the materials
reveal high SHG efficiencies with type-1 phase matching behavior. The PL properties suggest that the sites of Ln3* cations are in asymmetric environment and Sm3* doped compounds may
reveal quenching effect depend on the doped-concentration. The compounds are transparent up to 10 um In IR region that may lead the materials use as source of laser for the mid-IR.
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