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Abstract To clarify the enhancing effect on the red emission of CaGa,S,:Mn?* by codoping
rare earth elements (REE), ESR measurements have been carried out for single crystals codoped
with Mn* and REE*" of different concentrations. In the case of samples showing the
enhancement of Mn®* emission, the additional ESR lines are observed as REE®*" (La, Ce)
concentrations increase. On the other hand, the sample without enhancement does not show any
additional ESR signals other than Yb®* one. From the angular variation of the ESR lines, it is
expected that Mn ions in the lattice are affected to change in valence and are no more orbital
quenched by neighboring REE*". The result confirms the formation of the cluster consisting of

Mn®* and a neighboring REE®" both in the Ca*" sites.
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Fig.1 PL spectra of CaGa,S,:Mn?*, REE*" (REE = La, Ce, Yb) with different concentrations.

T T T T T T
Mn.La0.2mol% FMn.Ce0. 7mol

WMW—“ i / r’WNMMM et

Mn.Ce0.05mol%
Mn.La0.02mol%

e A A o P M

» Mn.Cel).02mol%

™ Mn only

Mn only

ESR intensity [arb.units]
ESR intensity [arb.units]

1 I 1 1
1000 2000 3000 4000 5000 1000 2000 3000 4000 5000

Magnetic field [G] Magnetic ticld [(]

Fig.2 ESR spectra of CaGa,S,:Mn**, La*" or Ce®" showing enhancement of Mn?** emission with

different REE®* concentrations at 4.2 K.
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Fig.3 Enlarged view of the ESR spectra of CaGa,S4:Mn?", La>* or Ce®* with different concentrations in the

magnetic field region of (a) 0-2000 G and (b) 5000-7700 G at 4.2 K.
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Fig.4 ESR spectra of CaGa,S4:Mn*, Yb** without enhancement effect at 4.2 K.
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Fig.5 Angular variation of CaGa,S,:Mn?*, La** rotated around the three crystallographic axes at 4.2 K.
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