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Study on the fabrication and photoluminescence characteristics
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Abstract

LiBO. glass scintillators were fabricated, and lanthanides(except Pm) oxides or chlorides
were used as an activator. For the fabrication of LiBO: glasses, optimum heating conditions
were obtained, and the photoluminescence of the glasses was measured by the
monochromator. For the best transparency of the glass samples, optimum heating temperature
and time are 1000 C and 40 min, respectively. The result of photoluminescence analysis
shows that Pr, Nd, Gd, Ho, Er, Tm, Yb, and Lu are not good as activator. Because emission
spectrum of samples with them was equal to that of sample without activator. In the case of
samples with Europium, the peak of emission spectrum of Eu(II) is 810 nm. And Samples
with Ce(Ill) are 760 nm, and Th(IIl) are about 535 nm. Samples with Ce(Ill) and Th(II) have
the best PL intensity with added sugar in Ar reduction atmosphere, and sample with Eu(IIl)
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has the best intensity wihtout a reducing process.
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[% 1. LiBO: &4 8A Al24]

2E ARA AR F 222 LiBO.oIW, Alztel] &g Alefe] F72 15 golvh. FAA = 7t
H deAd AstES 25 lwt%olth &4 A Tl Eu, Ce, Thie 7FE st th7] 5o Abaeol b
Soto] AbstE = S "] Skl Ar $kd B9IVIE dAskaL, A-E Aokl HUbeainh o
714 Ar 91719 A" SdA 9 A Hed, SAAV AsE e @S Yolsa, 2
54E AT 4BL Bk Ar 84 B9V1E 4G fEl ARAE ALY A, W=
& 7FAAT17] Aol Aoke] Eolgle BAEAUE Wa, o 2 A% B A/Z el Arg 9
ste W7l ezt sl Ar ti7l7F HES & F of 1 AP w9 2EE 10000 FeAlzl H
of exelA 1 AFE shdste] ABAE AUk AdE dREe] AR P £ f
2] FEiE dEstoy, dFeAe @A AoF Aol whel of3he] Mg Hre sgith @E
ALdrES &4 ool fFeAlFe] A= AT
3t 1. Fabrication conditions of glass samples
Sample Activator Remarks Sample activator Remarks
Number Number
No.1 blank - No. 15 Lu,O4 -
No. 2 Bi,O, 0.5 wt %, red No. 16 Yb,0, -
No. 3 Bi,O, 1.0 wt %, more red than No. 17 Tm,04 -
no 2
No. 4 Bi,O, 2.0 wt %, red more red No. 18 Er,0O4 -
than no2,3
No. 5 Bi,O, 0.5 wt %, NaNO, No. 19 Ho,0, Slight yellow
No. 6 Bi,O4 1.0 wt %, NaNO, No. 20 Dy,04 -
No. 7 Bi,O, 2.0 wt %, NaNO, No. 21 Th,0, -
No. 8 Bi,O, 3.0 wt %, NaNO; black No. 22 CeCl, Sugar, slight yellow
No. 9 CeO, Yellow No. 23 EuCl, Sugar, slight yellow
No. 10 Pr,04 Green No.24 | Tb,O0,( , ) -
No. 11 Nd,O4 Blue No. 25 CeCl, Sugar, Ar gas, yellow
No. 12 Sm,0, - No. 26 EuCl, Sugar, Ar gas, yellow
No. 13 Eu,04 - No. 27 Tb,O.( , ) Sugar, Ar gas
No. 14 Gd,0, - - - -

* Base material : LBPO», fraction of activated elements : 1%
#% Conditions : 1000, 40 min
x#% Total amount of regents : 15 g
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2. LiBO: 4 A3A xXgo dwgjAdey =4

w3 54 = & 33A (phosphor) 9t 4133 A (scintillator) 232 3k AL A UAE F5319] 7}
MRS HEete BAS S8 woly, 7S WwEStE @S ¥d(luminescence)o] 2kl g
thoojw FFA FaEe FduAe] e wel P (photoluminescence), XA -
(electroluminescence), <=4 W3 (cathodoluminescence) 5.8 &3t} F3o Fxp, H(E
3 7tANBAA)S ol &3te] AUAE WESA Ha, dA HEE A7EE AoFoEZA HoyA
& W&, 554 B3 254, AAE o83ty duAE wEIT
#9ks2(Photoluminesence) 4~ A BE £ ¢ 22(F5 A9 BADH FAFe] g4 o8 o]
A== 28 ougitt. &8 ol Fas AA 43 S54 3, XA 33, SR 44
g o] VE2RA B 249 dUAY FERU EeEe] A dHE 2] 8 A4
oA Ut} AV AALE A af FFF o dAet AFe] AN, x3¢E EEE(ES &
AADA 7191 EeEgaol o o] dolxfeolojnt. WAL o] Ze s AAFS AA
A SEEHE 3 dolojtt. webA, WaAHER L of7|~dEQHY Y FoA #E5E
o AR S ae v A JAbE S HARE 7EA /1% 249 T4 o8 HOUHR)E HAE
© ddor rrEE duAle oA 7HA] WA o] THAl= oy A o] vHT]

ol gt WFALE AFAV A= F8 5 Fo suRA 5 ARAY afe] wRadE
He SAToEAN ABHAEV ALY A, AFAe] dF=HAED A BHAFH
(PMT) =+ #rt}o] @ =(Photo-diode)E o] &3}o]of sHr}[8].
we 53 (phosphor)2t A4 A (scintillator)dl & A A S H71elo] @33 EAS FAAA FA
e, olggt AARE wol o]fHa e Edo] vtz ek Alde Yottt I FAME &5
3] Eul9][10], Cell11], ThOI[10]1[11]e] 7} o] o] &= i Uil o5 FAAE H7ts =49

BEAe) te A7k 4gs daso] g,
a9, 2v AEA AR FEFEALESE SASE P
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1¥. 3 Photoluminescence of 19, 4 Photoluminescence of
<
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2.3. Europium(Eu)& #71sk A3A A|z9 Jug EA
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9. 5 Photoluminescence of Eu-doped LiBO: glasses
Ee’'t 620 nmol A S 35hde gAsE Aow 2 9elA gud, ® AT ez v
A 2 9= ngo] dAE oy Aoz 810 nmolA A3 WA ES FAstATh 19
i AR ARS HAbe A, A'H Arg Al AE&AZ A5, 620 nmoll A ¥ Aol §l
AAL Ae B 5 Aom. WAFEs AN ol Aoz ekt
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1%l 6 Photoluminescence of 219, 7 Photoluminescence of
Ce—doped LiBO: glasses Tb-doped LiBO, glasses
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NO.272 S A(E )t A 7I(Ar 7)) o= NO21R Y L37=7t A7 vebst
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