Ce* BRI & 5 CaGa,S, D XKaD ESR HIE
ESR investigation of the defects induced by Ce*" doped in CaGa,S,
HKY, BOTHEARIR Y e —#t, R RSB Y B TR Bk B
Nihon Univ.", Tokyo Univ. of Science?,

Ittetsu Kitajima®, Takeo Takizawa', Chiharu Hidaka', Shigetaka Nomura®

Abstract In order to obtain the evidence of the complex centers consisting of a Ce®" ion
and a sulphur vacancy in the lattice of CaGa,S, compounds, ESR measurements are carried out
using CaGa,S, single crystals doped with Ce®*" as well as those annealed under sulphur
atmosphere or in vacuum. The former sample shows no change in the ESR spectra. However, in
the latter one, its weak ESR signals become weaker than those of the as-grown samples. This
result indicates that additional sulphur vacancies are induced more under the high temperature
conditions in vacuum. The complex centers seem to be transformed into different kinds of

complex centers consisting of a Ce®" jon and several vacancies around it.
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Fig. 1 Angular variation of ESR signals due to Ce*" ions rotated around the a-axis from the [010]

to the [001] crystallographic axis [1].
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Fig. 2 Schematic view of the respective annealing tubes for (a) under the sulphur atmosphere, and

(b) in vacuum.
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Table 1 Weights of samples before and after annealing

Weight of the sample before Weight of the sample after
annealing [g] annealing [g]
Sulphur annealed sample 0.0100 0.0094
Vacuum annealed sample 0.0259 0.0237
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Fig. 3 ESR spectra of CaGa,S,:Ce®" as-grown and post sulphur annealed samples at 4.2 K: static

magnetic field is applied in the direction deviated from the b-axis by 70 °.
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Fig. 4 ESR spectra of CaGa,S,:Ce®" as-grown and post vacuum annealed samples at 4.2 K: static
magnetic field is deviated from the b-axis by 10 °.
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