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SrAl,04 phosphor excited with fluorescent light or sunlight, has been recently reported to be a long-lasting
afterglow (AG) phenomenon. However, the AG mechanism has not been clarified yet. In this study, the
long-lasting AG mechanism of SrAl,0, phosphors doped with Eu and/or Dy, was investigated on the basis
of AG, photoluminescence (PL), and thermoluminescence (TL) measurements after UV or X-ray irradia-
tion. A hole trap is presumed to be ascribed to Sr defects, which increases and is stabilized by a charge
compensation behavior upon doping Dy ion. An electron trap probably originates from oxygen defects, as
produced by firing in a reductive atmosphere. Furthermore, the role of dopants (Eu, Dy ion) on SrAl,0,
phosphor co-doped with Eu and Dy ions, was studied by comparing the luminescence (AG and PL)
phenomena with the distribution of dopant in SrAl,0, matrix. Eu ion contributed closely to both the AG and
PL behaviors, while the Dy ion contributes only to the AG phenomenon.
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Table 1. Nominal Compositions of Sr¢_,—,—,EuDy,Al,O,
Sample Composition

A SrAlL,O,

B S19.90A1,0,

c Sr9.95 DY0.05A1,0,

D S19.9499EU.0001DY0.05A1,0,

E Sty 9Bug 95sDy¢.05A1,0,

F S19.95Eu,95A1,0,
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Fig. 2. Apparatus for measuring of AG and TL spectra.
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Fig. 3. AG spectra of Srg—;—y—»EuDy,AL,O, after UV irradia-
tion.
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Fig. 4. AG spectra of Sry-,—y—»Eu,Dy,Al,O, after X-ray irradi-
ation.
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Fig. 5. AG curves of UV or X-ray irradiated sample.

Table 2. Decay Constant of AG in Various Samples
Decay constant
(ksec™)
Sample uv X-ray
I/T,=1 [I/1,=0.1] I/I,=1 |I/I,=0.1

A 360 12.0 320 7.0
B 370 12.0 310 6.0
C 280 | ... 240 1.0
D 320 7.0 250 2.0
E 360 12.0 280 4.0
F 430 19.0 350 12.0
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T L T Table 3. Trap Depth of AG and TL in Various Samples by UV or
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| O O 0.58 0.66
Time /s
InA=Ins—(e/k)/T (3)
Fig. 6. AG curves in sample E for various temperature. CoT, e BETEN, s HESKET, PRy v vEE,
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Fig. 8. Microscopic and EPMA images in surface of SrAl,O,: Eu, Dy disk.
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Fig. 9. Microscopic and EPMA images in sectional view of
SrAl,0y4: Eu, Dy disk.

FEL 7288 C, D RU E IZBWTHEL & £ IZ Dy A ED
BABELLBEL->72. LHL, EEREVWOIX S REBFEE
(R B) IZBWTH{LEERMABRORL A ITHNTHLZD T
FNF PR 2> TNB T ETHA.

3.2 AG RUPLBREATES F DRI EDILE

TIVI VB RO F 7 AT BT BEA A ORE
IZOWTHRE T 57-801C, BEuf AV, Dy 4 4 V/HHET 4
A7 BREHTOWT, AG BU PL & %A1 A 4 D5 AIRI
s v A Py

HfETF 4 A7 ABERCHATAERAR 8 KT T
EPMA O X#B XY, Eu OSMIETHE—~THHDICHL,
Dy 13 s —Ic 5 i L C\W A Z &y h. ¥z, PLE
ik, Eug & XKL TwA. i, AGRREIEARIIC
I3 Eu & Dy B#{BELTWABEIABRFE VS, BHEL LI Eu
BOHWEZHITMICEWERZR L. INHOFEFEDL, AG
K555y 7OLRIVF—EENDS Bu A 4V ORTHIC &
DAY, Dy A VOMFRIC L DMITEL A L EHE
BNCHIRL T EWz 5.

Eu & Dy OG5 ARBBIC K E 52 BN RE 4Bk 4 %
TodIT, BESICKT 2ZNOMTEA 4V DINBIR R DE N
FHL, T4 AR EEEIZZ5 L, BONWHEIZOWT
bl & AELER YT -7 ([E9). 71 AZRBORH

Bandgap Energy

| 520nm 6.52eV

Sr** vacancy

uv
N © TL
()

Fig. 10. Energy level diagram for the SrAl;04: Eu, Dy phosphor
by UV irradiation.
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Fig. 11.

Energy level diagram for the SrAl;O,: Eu, Dy phosphor
by X-ray irradiation.

HIXNF—BMEERD, TNOOEMOBTFHEHBR T
B 5 -f BRICHANTEHSERORL D 29\ Eu2t OFpigsE
fir (4f95d) KBETAHZLEFREBLTWEEEZ LN, 2D
CRERELT, HABRELULED B BEET S E, HBERT
H % Euzt O 4f55d—4f" BRIZHFK T 5 AG OABERIN S
IO rolcdhDiEEENS. F7, TLHELEF LSy
TROCEA NS v TOREMEBAGOBEE LV LEL, BFR
CEAZRBKT A7 DI mB e BB L+ 5UMIAGEHS L
R RIBESREINS.

4. # #®
TNIVEBA T VF T AREEICENT, AGICEEL T
WHBIEEFLFZ v ST Sr R TH 5 EHEXH, Dy3tic ks

BEMAEFBICIOEINL, RELENS. /2, BFFS v
TEETEBRRP TR L 723 WA D AR GSREE L T
WAHBDEHEL /. BIZTIVIVEER O F 7 ABEERIC
BT, WREEBSEI D29V Ewlt 17 AG I BB ETF4)
DR LICHRITH 5 T &R0 o).

(1998108 BA Y .3 v 7 AMEFIIEKE Y VRV Y A5
EEREFR)

# & EPMA OMBICCHAEWI-HBARSHEY 7 —
XA 7T FSAT—BOPREBRICHE BB 7.
EleBba oy ARUBMELY 2709y AR ST 7-E
B TERASHRAETHOFHALLRICEHK L 3. Fi
DHB—GHEE < IVFF % VRIVBEY 27 ARUERE CCD
A AT ORERIC S E #TH MR b2 7 AR &4tk pige
RO/ MNERERICESN - L 21

X B

1) T. Matsuzawa, Y. Aoki, N. Takeuchi and Y. Murayama, J.
Electrochem. Soc., 143, 2670-73 (1996).

2) H. Takasaki, S. Tanabe and T. Hanada, J. Ceram. Soc. Japan,
104, 322-26 (1996) [in Japanese].

3) E. Nakazawa and T. Mochida, J. Lumin., 72-74, 236-37
(1997).

4) H. Yamamoto and T. Matsuzawa, J. Lumin., 72-74, 287-89
(1997).

5) T. Katsumata, T. Nabae, K. Sasajima, S. Komuro and T.
Morikawa, J. Electrochem. Soc., 144, 1L.243-45 (1997).

6) W.Jia, H. Yuan, L. Lu, H. Liu and W. M. Yen, J. Lumin., 76
& 77, 424-28 (1998).

7) Keikoutaidogakkai ed., “Keikoutai Handbook,” Ohmusha
(1993) pp. 65-74.
BRI, “WHENVET v 77, F— L (1993)
pp. 65-74.

8) W. Hoogenstraaten, Philips Res. Rept., 13, 515-693 (1958).

NI | -El ectronic Library Service



