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ABSTRACT. The compounds, CaAl(BO;)0, StAL(B0:),0 apd BaAL(BO:),0. are good host lattices tor
highly efficient Eu®* luminescence. The europium emission peaks at 450 nm in Eu®": CaAL(B0,),0, 411 nm
in Eu”: SrAL(BO,)%0 and 375 nm in Eu™: BaAl(BO:)O. The Eu™: CaAl,(BO:),Q Phosphor shows a high
output and should be a good maintenance in VUV Xe lamps. It is ideally suited for use in PDP phosphors.
The Bu® ion is interesting because the Stokes shift emission is 4 strong host dependent. The difference in the
Stokes shift is one important factor leading to a difference in wavelength. If the 5d level of Eu™ ion is lower
in energy, according 1o a decrease in the doping lattice size, then the emission wavetength will be longer and
the Stokes shift wilt be smaliler, Therefore, a knowledge of the relationship between the crystal lattice size and
the Stokes shift, (or the energy of the 5d level). is essential for being uble to predict’ Eu* emission properiies.
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Fig. |. Energy level diagram for Fu®* ion.
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0.5% Eu:03 + 0.9 BaCOy + AlaOz ¢ BaOs — Eio o1Baw.3sAl2(B05):0
Fig. 2. Synthesis diagram of Eu™ ion doped aduminum boraie
materials.
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Fig. 3. Spectrometer diagram: Schemaric diagram tor the mole-
cular luminescence/excitation spectromeler.
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Fig. 4. Conliguraional coordinate: diagram (a), and associ-
ated spectra th). Absorption of encrgy causes the transition
lrom the ground siate, g, 10 the excited state, ¢ (dashed line),
resulting in the excitation curve in (b). After a smuctural rear-
rangement. given by Ar, a4 photon of longer wavelength is
emitted, given by the solid curve in (b).
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Tuble 1. Site symmety and geomety of MALBOW).O(M=Ca, Sr & Ra)
Compound Space group Site symmetry Silc geometry M-O distance
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o @ o T
1000 b bt
MOZM=Cu, Sr and Ba) BEX| 2X7Z2} M-0F
gralol
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Fig. 5. MO, structure of MALIBO).O0M=Ca. Sr, and Ba).
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Eu,Ca;  AL(BO;)-Oix=0.01). botton} Powder X-ray diftraction
truce of CaAl{BO.),O generated with the computer pragram
LAZY-PULVERIX.®

2l ofeigt WAE X-4 A=Y} Ailkel XA g
Axz3ae) vlite] A, Eu™ o] =R FH
HFEAe] FAPE DY & g, e Akel
XRD vl d 2 e] Kot CaAl{BO;:).0. Eu™: SrAl.
(BO:),0%} Eu': BaAL(BO;):0 E2t43e] 3184 3}
FEE AlEe] IS s,

(BO.- Dol MAtpxel WHSEEHA Ao
oL x] o}

el rdgeier ofeda]l PDP(Plasma Display



354

ci

G*(2p)

T2s) o

~37nm {-150nm{ ~173nm

Dangling bond (A,)

T (®)

G B
Fig. 7. Electronic stractuge of the (BOs)™ group.
Panehel | Qb2 2 o] 45X gl Fekiwiel

VUV (Vacuum Ultra Violet) Xe-tamp®] 312 147 nn
o3, 22 % B ihorthoborate) FHHEol UM
BO, 289 FFEaA-L ¢ (50 nmeolchiFig. 7).
(BO" 2F9 A oAFE= DV-SCM-Xo
quantum-chemical method®ll o] #]A) AALE 925,
Fig. 78] n AR EARRE 3 o+ oA £
29 oA Helel 28t F4ulE 173 nme| X 1t
oz EH2HE] B2 wt dvA] £HES &A
Helo] &g FPMEL 150nmelc) gebd 2%
B2 AAHFEL VUV Xedampdll eiA] ollv]7]
Egol vi$ ¥4 Zidis, PDPS S %‘ﬂr ?%li
A L BN AYI US2
Blasse®] o] &8 A8 P22 34 *l~°H 011'4

LU

hy h“’l:lrlssxm
Excitation Bluc: d450nm

Xe Plasma Em. . 147 nm

Energy Transfer

G. Blasse. The Jourrai of Chemcal Physics, 45. 235611966;

Fig. 8. Energy transfer at host-luminescent cenicr.

L

\ H
\ Pl
\ o
i
N Je
N of
T A
|
|
I
\4
A'J
" rr

f-:g 9. Configurational coordinate diagram: The dashed curves
are the excited states, e's amd the solid curve is the ground
state, g.

7] HelAE M= BA|Reir}* FAER Xe
== B4 147 nme| Eetant 9 & UEdln, ol
P 2R oA e RS (BOYT 28l 4
A F7) dofde}, (BOsY™ 8ol Ael” oA
= oA #3AQ] Eut ol 2ol AolFe] Eu™t o]
E= A7} fich, B Abele] Eu?t o|-2o] upEAte
2 ey W wgsl Hed, d9E8d 7
2l Eu o] Ae) =)o) el e 7k 4]
4l k] el FE] wizkdzlx| o] 3l el o

Ao MBI Stokes Shift

Fig. 103 Tuble 2= Ev*: CaAL(BO:%O, Bu™:SrAL
(BOy:0%F Eu™: BaAL(BO,),08] #3Addl| gt 4¥

R AL R %

Eu?": MAIL(BO),0
M=Ca, 5 & Ba
Emission Peaks
ATEnm 411nm 483 nm

360 410 460 510 560 610 660
Wavelength (nm)
Fig. 10. Emission spectra of Eu*:MAL(BO;)0(M=Ca; CABO.
Sr: SABRO and Ba: BABO).
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Table 2. Excitaion and emission peaks of MALBO,)L0M=
Ca, Sr & Ba)

Peaks (unit: nm} Siokes Shift
Compound —— — . )
Excitation Emission  (unit:cm™)
CaAk{B(O;):.0 288 450 12500
SrAf(BO;).O 315 411 7420
BaAlL(BO::.C 307 375 5910

Aolck. Er*: CaAl{BO:0 3RPEE 719 450nm
o} YGRE e 2A33E LUeH, ol A He
Azt Belke-e] SRk bl 2gHoa ALEE
7S Ag HHE(emission peak=450nm, x=0.146 and
y=0.061)'z AR} AAE vebdd, oebad Bu el
o] 78 CaAl{BO),O 3E-S Br} Habuql
ANz PFAZ EE b4 Bl

Table 29t Fig. 104M Bedqi= APA= Luble
12} Qe BE28 A2 ARl (dao=2.381
A, ds.0=2.552A7} deyo=2.7484)9F ARRA 7} e},
3gAQ] B o] 2o EE:= AR 3717} iy
of @epr] Fig. 491 d-oliRl F97) Wolx) 2, g
AL 375nm in Eu®™: CaALBO:)0. 41§ am in
Eu™: SrAl{BO:):08F 450mm in  Bu™: BaAlBO)0=
ZHojFlet. HAe] A2} e 2|t WFE F
A -Zol| b2 wbgal 27} Srokes shifie) W3l Wl
032 o] AYPL T AjotFA] ko, Az
F7el| ateld delviz] Fe] w3fell 28k Siokes
shife ¥~ Ha43S 2o, o8 4RAHL] 49
£ HeNE Fig. 4@re el vieh2 Fig 99}
72 configurational coordinative diagrame] 8.3
& £ AT, WA Arsrrargh-> Sl EdgL,
1arle] E458, o] wsiA Axle] 37171 pags§
(da0=2.748 A >d5,.0=2.552 A >d, s=2.T48 A (Table  2)).
SE exllu]A] e Fg R B 35 o2

ol fALS Belcth o] A= Siokes shift)] Z
k2 WEhdn(5,910 cm™ in Eu**BaAl-(BO,).0<7.420
cm™ in Eu?”:S1rAl(BO;);0<12,500 cm™ in Eu®*:
CaAL(BO::0), 28] FE yolzt. o]&t Stokes
shifte] WEAAIAES Tavle 200 Ve on, Fraas
A 7k HREE, B CaAl{BOM0, Bu*StAl, (BO::0s}
Eu**:BaAL(BO,O EF 300 nm 3pg-3-Roj 32
i AR =706 wpepd H3lgtel Yepgel 25
ol Si§hEe] WhRz|aE A A (solid solution
system)?] W#E AAY + Y55 BATH

12,500 cm'2] Stokes shifi®} 450 nmellA] 733t 3)
3L vehe B CaAL(BO0 RS- PDP 3
FAEH 7R A2 FRolT)
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