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Luminescent Properties of SrTiO3 Phosphors doped with Sm

sz, 7 22
(Chang-sub Park' and Il Yu*®

Abstract

Photoluminescence properties of SrTiOs:Sm red phosphors synthesized by solid state reaction method
were studied under 254 nm excitation. Emission bands at 576 nm and 616 nm in heavily Sm™ ion
doped SrTiOsSm phosphors were observed, which were attributed to ‘Gsv—"Hs» and ‘Gsz—"Hie
transition of Sm”, respectively. The Sm” ion concentration exhibiting the maximum emission intensity
in the SrTiOsSm was 30 mol%. The luminescence caused by Sm™ in the SrTiOsSm phosphors was
interpreted by the energy transfer between Sm™ ions.
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Fig. 1. XRD patterns of SrTiOs phosphors with
various concentration of Sm".
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Fig. 2. SEM images of (a)SrTiOsPr, (b)
SrTi0s:Sm(30 mol%).
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Fig. 3. PL spectra of SrTiO3Sm phosphors
with various concentration of Sm’".
Sm 10 mol% (a)
— Sm 30 mol% (b)
= i Sm 50 mol% (c)
E 2 ()
,L_" t=— harmonic peak I{JI 5\— ()
= |l -
= ] .'I § ""\‘_(d}
7] f W\
/: ._"\‘
Z :

| IO T URN! WEPURN N NN WU RO NP |

300 325 350 375 400 425 450 475 500 525 550
WAVELENGTH (nm)

a3 4. Sm¥e ¥E dsbel @& SrTiOsSm ¥
FA ] o] AsEY,

PL  excitation of  SrTi0O3Sm
phosphors with various concentration of
Sm”.

Fig. 4. spectra

dutH o g Sm¥ oleg AR HAsF §P
Aol Sme] FEE 01~1 mol% oA Ho
s Helth ey B A3 o] e duky
Ql Aol 2 SmE 1 mol% H7IE AlaE @
B3k g1, 10 mol% o142 Sme #HF Hrp 4
2 e ) ) [ =2 s e

2 oAl AA wbadd SeTiOsSm 8 33 o)
Sm FEE 7]&d Mng Sm” ol&g UAE &

1021

A7) A A e w2, A1 AlE, 2008 119

#Ae] Sm FEe vustd Fe AF #do] o
ol £ 9= FE o4 HrME Aol o FE
Sm & H7b 2AM SrTiOxSm FFA7p %
Bl f9le ool XRD AW} Sm FE=7F 20
mol% °]delA e SmpQs o] A4S AZhs)
2 £ gloy Sm0s AHAE HEBoR BIHo
AR glenz g gl sl Hoew F2Hr)

9 4% SrTiOySm g3 oA Sm* ol &9 &
= Wgle] wE oy AHEe] AE veRS
ch, agel et Ze] 460 nm H-FellA e
J2E Sm’old o o7 WaT BT}
Sm¥e] %7} 30 mol%Y A, o7 AHMEYS)
A71e 23 29E-”s] YA HAdE B
a2y SrTiOsSm B3 A oA Sme Fx7F 50
mol% %Y A5, 97] 2" EH A7|& 30 mol%2
Adtel Ao ] g&3hA el

o] & A= gellA SmS 50 mol% H7HE
Alge] g ~xeEge] A7]7F 30 mol%el ¥
#dAs A Axel Aozl e Aoz
SrTiO2Sm #E#A= Smel wx Wale] o} o
Fit of7] 2= EQQ] 3lo|7} B},

19 5% Sm¥ ol &9 ¥E Wate] @& SrTiOs
Sm FFAe] PL Al7]e #3tE e Zolr)
Sm™el &9 FE7 01 ~ 5 mol%7tA = Ae
B8 kA sk ey 10 mol% e E A 5
A dbsto] el 30 mol%d o A Auge
Hol& Boa, 1 oo FRelA wgo] A
ek =3 2ol el #Zo] 50 mol%2] PL Al
71% Sm 50 mol%e] 7] AMEZ ] 477} 30
mol%2t  H|5:8har, 10 mol% Kot Egox: Bt
SFil 10 mol% Hu} v, 822 SrTiOsSm
FFA AN Sm™ o] &< 30 mol% o] H7HE Al
o] PL Al717F 3238 24E 998 ad 1904
Sm'ol &2 FE7} FAEFE % 2A e}
o, g FHoR ALdE Smp0sel o]kt

Sm*, & ¥4 FE F7b) ©E Rgazre) 4
gl o ¥E @3 dye] UAA oz
Faud 2ew oe YAt 2 HER of

=9 FE7F 10 mol% ol AolA wgo] oji}i=
ojfoll chal thEe] el Azt

2% 62 SrTiOxSm 3 FA < e AUETE
ek Jlegielth WA, Bug Ale Hile] 9
g SrTiOsPr.Al ¥3Ae] W33 v7AUES AWy
W oFa 2k SrTiOsPr,Al 8o Ale] # 7}
S SrTiOzPr,Al 834 o7 FA4dA Az



J. of KIEEME(in Korean), Vol. 21, No. |1, November 2008.

PL INTENSITY (arb. units)

0 10 20 30 40 50
Sm mol%

a2 5. SrTiOzSm @ @A o)A PLA 7] ¢ Sm™ %
o] A,

Fig. 5. Relationships between PL intensity and
molar ratios of Sm” in SrTiOzSm

phosphors.
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Fig. 6. Schematic diagram of emission process
in SrTi03:Sm phosphors.
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