Luminescence properties of Tl+ centers doped in KH2PO4
K. Ichimuraa, T. Fuyukia, T. Kawaib, S. Hashimotob, T. Hiraic and N. Ohnoa,c*
aDivision of Electronics and Applied Physics, Graduate School of Engineering, 

Osaka Electro-Communication University, Neyagawa, Osaka 572-8530, Japan
bGraduate School of Science, Osaka Prefecture University, Sakai, Osaka 590-0035, Japan
cAcademic Frontier Promotion Center,

Osaka Electro-Communication University, Neyagawa, Osaka 572-8530, Japan
Ferroelectric material potassium dihydrogen phosphate KH2PO4 (KDP) single crystals containing a small amount of thallium ions Tl+ exhibit five characteristic polarized absorption bands Az, Axy, Bxy, Cxy and Cz in the ultraviolet (UV) region [1]. Symmetry of the local crystal field at Tl+ ion which replaces the potassium ion is approximately S4 in the ferroelectric phase. The observed experimental results have been qualitatively explained by taking into account the spin-orbit, crystal-field and electronic-vibrational interactions [2]. In the present study, photoluminescence and photo-excitation spectra of KDP:Tl+ have been investigated in the energy region of 5-10 eV at the UVSOR facility of the Institute for Molecular Science in Okazaki. Single crystals of KDP containing ~0.02 mol% Tl+ ions were grown by slowly cooling a saturated aqueous solution at about 60°C after several times of recrystallization.
A broad luminescence band is observed at 4.5 eV under excitation with UV light at 12 K, showing a Gaussian lineshape and a large Stokes shift. The 4.5-eV luminescence is induced under the excitation of the A, B and C absorption bands associated with impurity Tl+ ions. The polarized excitation spectra indicate that the 4.5-eV luminescence is originated from the relaxed excited states of the Tl+ ion under the crystal field with S4 symmetry. It is also found that the 4.5-eV luminescence spectrum exhibits a drastic change at the ferroelectric transition temperature TC = 123 K; the peak energy shows a high-energy shift with increasing temperature at T ≤ TC, and then an abrupt low-energy shift above TC. The bandwidth has also been changed drastically at TC. These results indicate that the relaxed excited electronic states of the Tl+ ions are strongly influenced by the ferroelectric local field due to surrounding ligand ions.
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