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For the realization of glass-crystal hybrid phosphors, we have developed phosphors with a
wideband near-infrared emission using germanate and silicate materials, and investigated
these luminescence properties. PrF;-doped germanate glass phosphors with a continuous
photoluminescence (PL) spectrum in the range of 700-1100 nm were synthesized by a melt-
quenching method. It is revealed that the spectral changes of the PL spectra on PrF;
concentration were caused by the cross-relaxation between Pr3* ions. Moreover, we
developed Tm;O3-doped phosphors to broaden the PL band width of PrF;-doped glass
phosphors. The luminescent properties can be explained by the cross-relaxation between
Tm?* ions. Finally, the PrF;, Tm» O3 co-doped glass phosphors were developed which have a
continuous spectrum from 700 to 1300 nm. In addition, Mg,SiO,:Cr?*, Cr** phosphors with
the emission band from 650 to 1400 nm were developed. The luminescent properties can be
understood by the existence of two Mg?* sites and single Si** site in the host and the
concentration quenching of chromium ions.
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Fig.3 PL spectra of xPrFs-doped glass
phosphors under the blue LED
excitation. Each spectrum is
normalized at 720 nm?.
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Fig.4 Schematic energy diagram of
Pr3+in the glass phosphors.
Down and up arrows represent
transitions of emission and

optical absorption.
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Fig.5 PrF; concentration
dependence of PL decay times

corresponding to four PL
bands shown in Fig.3.
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Fig.6 Normalized PL and PLE spectra of yTm:O3- Fig.7 Schematic energy diagram of Tm?®* in

doped glass phosphors. A blue-LED (470 nm) the glass phosphors. Down and up

was used as the excitation light-source for PL arrows represent transitions of
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Fig.8 Dependence of PL spectra on Tm, O3 concentration in glass phosphors. The excitation
wavelengths (4 ec.) were (a) 470 nm and (b) 685 nm. PL spectra are normalized (a) at 1200 nm
and (b) at 800 nm.
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LFoTHMTELZLEZHOLNILZo T NOEBIK T EAKDE (B X 2 750-1200 nm)
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5. #iE
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53, Bl SN FH LSRR W BAE BURh O AN iE
FHIEMEICBL, 2 RKEAITRDZHN T L7, HE AL
HLETFET,

AWFGe% 20194 4 A1 HICAFE SN F IS KA T
FHERE T TR W B Bzl 3. AEEl ;
PSS 10 4512 B L W LD C X727 5 Rtk W E
Wige 2 HICHE S 725 DT FADS 2017 4RI e E D%

F |2

RF &
FENeA () & BH ).
20194E3H27H. FH 1L F ek
FOFEBRZEIT TG .

EAL L7 b 2L BUEIC T 5 F TR % 7T & T o

WHDH, FEENRIN I TICHEA LT, @l TS ZE 0 2RI D AR ENTT,
DX DIEHBL 5, WEERTHREFAETLOHHGZIERPSEINIMERZ I L4
ONTMRZIEREL LT, SR®ROMIEZEDTI VD) 9,
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