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VACUUM-ULTRAVIOLET RADIATION
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ABSTRACT The luminescent properties of Tb3* in rare earth orthoborates LnBO3(Ln=Y, Gd and
La) under VUV excitation were studied. From Y-Gd-La, with the increasing of the cation radii and the
lowering of the lattice symmetry, the lowest 4f75d levels of Tb3+ shift to higher energy. The influence
of the concentration of Tb3* on the emission of Tb3* and the energy transfer between Ce3* and Tb3*
in LaBOj3: Ce, Tb were discussed too. It was found that the emission of Tb3t in LaBO3: Ce, Thb is
enhanced by Ce3t when excited by UV, but it is killed by Ce®** when excited by VUV. The experiment
results show that LaBO3: Tb will be potential green phosphorus excited by VUV radiation.
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FHABE AW, WETAREET To | Ce®t BRI 1 1E 68 Hh )18 55 L% R OR Ot
i, PR Tb> WIS O# L EMRRILE VUV RMKR T KRB, 48 Ce*+-Th* EfEE
B fER.

1 &= &% 7% %

ML IEMMKE LnBOs : RE(Ln=Y ., Gd . La; RE=Tb ., Ce) HEMRMNESM, &
MELA 6N 1 Y203 Fil 4N i) GdO3 . LayOsz . TbyO; 1 CeOz(Rhone—Poulenc); 99.5% )
H3BO3(Prolabo). {2 EeH# (Ln;_.RE;),03 St &) H3BO3 ¥R EBAEZ S+ 600 C
Trogs; RIGFADTEE, 7E 1000 CEARBEHESATHRAL. HHPdRK B:0s AEKS
BE. AERERBAAGKHEK. HHKYHEA Philips PW(1830/25)X $F&ATHH I & .

100~350nm & B A B9 ¥R 6 F1i8 S 54 i FH Super-ACO (Orsay) B FEAR K E = K5 F 28
B4 YRR E. BB IE A4 300K A1 15K. S50 35 B ¥ WL SCHR [3]. 350nm F A] WL IX I UK ik
Fi DMS300 43 ¥ ¥ B3t (Varian) Wi & .

K& B HR320 #.a{Y (Jobin-Yvon) At PM636 JtEfFE W &, HWEZER TH 254nm
I NBEK.

2 % 2 5 i ®

YBO3 #1 GdBO; [FI#, & YBOs Z5#y, BAKFRR, Y3H(GA3') & FHMA RN,
51K 6 AL 6+6 FAL U, X WAL #A KRB P L. LaBOs BIEX R R, WML
) BO; BFHFEAE, BRXHLEW, SEBEN PNMA, La¥ BT75 9 MR B, #ebrxf #rdk
A1 Ci.

2.1 HEREMA R

$ Tb3t EMRRELZE 254nm Bk TR Th3T B °Dy—"F; M MERE RS (TH> WKE
1%~10%), BEKBEXRT, HF GdBOs:Tb i, LaOBs:Tb £3§. £ Ce3t al LIg
Tb3* k), X5 ICHR [6~8] —3K.

LEZTEIEET, BRBESEES 254nm ¥R TR, ERNEAKKME. 24 Th
WA 20% Bf 170nm ¥ & F LaBOs ., GdBOs . YBO; HIBFHMEHE T 70%.

LnBOs;:Th W EEEFHNEEESTF 250nm. & 1 & 300K 1 15K F LnBO5:Tb # Tb3+ %k
FEIBOR I, F 1A H THMNFERBKF T3t 1 48-4f75d BRIE i 8 & W i O B J% AR B 1
BERE, BT OB R KB4 LnBO; KB HSHE., RRB 2K LoBOs 18 B % K 3
REESWHLBREBHE. £ 1 PRENAH TS Ce3t BiFHEMBREL N 4-5d #Haohr E.

tFEBRERET Y3, Ga*t, La®t, Bk, HRBEHaEEES msh. BR% KRR
HEMBETFREE TSN 4, s % FF Y3 £ 4d f1 5s; 3HF Gd3t | La®t £ 5d Fl 6s)
HIBRE, ERAHRBIRELT, IMEKIBRTHEFESHEIMER. SAERN, HER
BT, REBGINEREMNELE XTFRAEZME Y3 | G f1 L’ REHBE T, ¥REH
AR, HEMNOEGFEER YT >Gd3 >La’t MFEEL, RET EMNEZESBTH, #
La®t —»Gd3 Y3+ Wi F#a T mAE, HEEFERKEH LaBO; +GdBO;s - YBO3; & #f 2% .
R L 10 W AR £ Lo(BO,)s MBI A AIH SR ).
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Fig.1 Excitation spectra of Tb3t in LnBOs3:Tb at different temperature (-YBO3, —~GdBOs,
---LaBO3s). (a) 300K; (b)15K

¥ 1 LnBOs3: RE(Ln=Y ., Gd. La; RE=Tb, Ce) F¥ K&K E
Table 1 Position of excitation peaks in LnBOs: RE(Ln=Y ., Gd. La; RE=Tb, Ce)

Interband transition 4f8-4f75d1 of Tb3+ 4f'-5d! of Ce3t
/nm(/eV) /nm(/103cm™1) /nm(/103cm™1)
YBOs 165(7.5) 182(54.9), 208(48.1), 220(45.5), 243(41.2),
235(42.6), ~270(37.0) 368 (27.2)
GdBO3 175(7.1) 185(54.1), 196(51.0), 229(43.7), 242(41.2),
234(42.7), ~270(37.0) 365 (27.4)
LaBOj 180(6.9) 180(55.6), 198(50.5), 203(49.3), 210(47.6), 243(41.2),
213(46.9), 226(44.2), 268(37.3) 270(37.0), 331(30.3)

YBO; fl GABO; B AR M SRR L H, GHMBR R, EhTHEFERMEANKY
%%, YBO; #RiHMWMAEEF GdBO;, Ce®t Fl TH3 i) 5d BEZ7E YBO; H4r 20 K 75
GdBO; #1433, HTZE YBOs 1 Ce®t | Tb*t MBRBAK WA E (368nm , 235nm) f&F
GdBO3 #1 (365nm, 234nm); Ti& & KB A H A E (220nm, 182nm) & F GdBO; # i) (229nm,
185nm). 7 YBO3 #1 GdBOg 1, #+ B FHMALxt#RkiE % L, MM HIET, 5d RSN
MEARER: —ANAER, B TES. 7 Ce® BUF M YBO; fil GABO; HsL M EEF| T Ce®t
(I =AET B B A BBk W (F 1), {B7E T3 ¥ YBO; I GABO; M EE £ F =4 H%
R KRB AT 48 BFAAN O S, YERRD SAEE, BULAEETAfHRTS
5d FAREAER, XHERMSERSSHENESMEENHE—F 53R A RERK oD SHA
FERVFI 7D &, 9D A4 FIREEAL. HULEEWRARRETE, PSSR #9854 E B
%. YBOy:Tb th 270nm M54 (XHERBZHE RSP0 BWES]) . 235nm KR K 208nm
REFE, BEHATE — B — SARNEE. MTFERERLHERY, KARTHE, &
RWESWHRAET EE. BLWISRE TH MEK YAG fl Y(A. G)G gz T B
WA, FEARMEMLST, SHANOBENEAMR, 5 C #FEM YBO; K GdBO;



34

RS, EAURAEMET T BUEMH L EMRER KR

237

H, SF48MZE 17x103cm™! £4 (YBOs: Ce—18.3x10%cm™", GdBOs:Ce—16. 3x1030m‘1),
AT, TO3T MBEK o 5d WA REHEA S, SERRKER.

& YBO3(GdBO3) ¥ Tb3* K&t ¥ K KM, LaBOxTb i Tb™ Jit it WL &Y
BHEEEEET R (BE—EE M 235nm—226nm), AP HHE RS T YBOs. XREN
LaBOs i S kMR, xR Ci, & F YBOs i Se iHR{E. XFBATHM AW =8, W

KRB EL T YBOs:RE fyHR 5 LaOB3: Ce
B Ce?t 1 5d HWiF LR —BN (R 1).

IR B BT A B G I R I AR R, ES
PREE. EREKGEHEALNBE, W
T BCRE T R, EIRE KT 15K 1A
ok Al
2.2 BERENEWE

5 T RA Tb>+ WA LnBOs:Tb K
KR, GRNM:

1. 7E 1%~10% Kk EFEE N, LnBOs: Tb
i % St BE Th3 ¥ BE I Jon oK 17 38 585

2. K Th BIWRBE, WOk 6 i 38 BE 4 A ek
B, EEERT (EERRERN 5d W RER
R BRI B K TIRAEBUR W R, B
2 AW T Tb3 WX 1% # 10% B LnBOs:
Tb KGHBE b £ 2 AHTARKER
B, SERMENBEEAFH (YBO3:235nm,
GdBO3:234nm, LaB03:226nm) # & B} & Y 5&
BER M ,(10%)/ L(1%), RR—F&H, 25
IR gER 5d #F (YBO3:182nm, LaB03:198nm)
5B BRKERAFFRRNRBREZL
I/ WHLE X T 3R\ 30 2 R R 8
BER WA AR R, LHE LaBO3:Th,
B 2 5 BE B0 SR W X SRBE I K, &g
6] B U1 P AR N, 2R R A A T I R B R A O
JERE P (150~230nm) #5748 & R,

%£ 2 Tb3 ¥pAEERt LnBOs:
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Fig.2 Excitation spectra of Tb®>* in YBOs(a),
GdBOj3 (b) and LaBOs(c) at different

" concentration of Th®t
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Table 2 Influence of Tb3t concentration on the emission of LnBOs3: Th3+
YBO3 GdBO3 LaBO3
1, (10%) /11 (1%) 2.6 2.3 1.5
I:(1%) /11 0.42 - 0.70
12(3%)/ 11 0.52 - 0.73
1,(10%) /Iy 0.69 - . 0.87
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2.3 Ce*t 3 Tb R iLinPEx ;

FEHFZHEH Ce®t 1 Th3 R MAHRBEBALIER, B Ce3t—Th3+ FMEER AR
EEMRZHMARTR 1. 7 LaBOs B 5 th WS T RN SR: 7 254nm L4850 6%
RF, Cet HROMMAT T MRk, XAHRNFL REN TIERIEYR 6812 EErEs
SREHIBAR T, TH3 KR GBI B R K, LaBO3:Ce, Th(Ce:5%, Th:3%) 7F B 23 % 5h 6 M &
T, Tb* MR MBI A LaBO3:Th(3%) i) 1/2. HE 1 BE 1 74, 7E%4 8% LaBOs:Ce,
Tb i, Tb% ZEWFE TR (B 4-4f KIBK), T Cet HMM M, Ced+ Tl LIG B &
fefeidsh TO™, 2 R06, BI Ce® Xt Tb™ MffL. HEESTENBEN, BT Cet HIE
TR (LaBO3:Ce B IR H7E 210nm), FEH K Th3, MH 8K B8 AT LR it Sk Th3+
ety Ce®t, MifE Th3 MENEK. BHUEIESEIEENSEEE LS, LaBOs:Th iy
Bi 1k Cedt+ HIFF7E.

3 4 w

®E TH> MRBEAF TREVBELZRMEER T HRAME. 7 LaBO; th, BINUEK T
Ce* REMifl Th> WAL, BARTRIMR T, Cet BRK T WA . BBZH LaBOs:Th
A RER — PR B LS AN BUR I R R 8.
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