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NGHIEN CUU CHE TAO VA TINH CHAT QUANG CUA THUY TINH
LITHIUM-BORATE-LEAD PONG PHA TAP Ce®* VA Sm?*
Tran Ngec!
Phan van D§?
Nguyén Duy Anh Tudn3
TOM TAT
Thay tinh lithium-borate-lead (plumbum) c¢6 thanh phan hoéa hoc
58,5B203+30Li,0+10PbO+0,55m203+1Ce02 (LBPb:Ce,Sm) duoc ché tqo thanh
cong bang phirong phdp nung nong chay o nhié¢r do 1243K. Cdc dai lwong dac trung
Vé cdu tric mang tinh thé va céc tinh chdt vat Iy cua vdt lidu dioc nghién citu bang
phép phan tich phé hdp thy, pho phat quang, phé kich thich phat quang va nhiét phat
quang. Qua trinh truyén ndng heong gia ion Ce®* va Sm®* trong thuy tinh
LBPb:Ce,Sm dd dwoc thao lugn théng qua co ché tai hdp thu. Két hop véi céc két
qua khdo sat va phan tich vé nhiét phat quang cho thdy trién vong ing dung 1am vat
liéu trong linh viec quang tiz hodc do liéu birc Xa ion héa ndng lirong cao.
Ter khoa: Thay tinh lithium-borate-lead, ion Sm®* va Ce®*, cor ché tai hap thu

1. Pit van dé

Thuy tinh borate khi dugc pha tap
cac ion dat hiém (RE) c6 kha nhiéu tinh
chat vat ly dac biét boi thanh phan nén
va tap tao nén. Sy cd mat cua thanh
phan bién tinh (modifiers) kim loai
kiém trong thanh phan thay tinh s& lam
giam nhiét d6 nong chay caa hon hop,
lam ting kha ning hoa tan dat hiém va
tao cho thay tinh c¢6 do trong subt cao
[1], [2], [3]. Tuy nhién, vi thay tinh
borate tinh khiét c6 ning lugng phonon
cao (trong khoang tir 1300 cm™ dén
1500 cm™), din dén sy mat mat lsn
nang luong hap thu, lam giam hiéu suét
phat quang cua vat liu. Dé ha thap
nang luwong phonon cho thay tinh,
thuong nguoi ta cho thém céc oxit kim
loai ning c6 ning luong phonon thap
nhu TeOz, La;0s hoic PbO vao hon
hop. Khi nang lugng phonon cua thuy
tinh giam, s& lam giam ty 1& cac chuyén
doi da phonon (chuyén doi khéng phat
xa photon), dan dén hiéu suat luong tir
cua cac chuyén doi kich thich ting lén
[1], [3], [4], [5]. Ngoai ra, su c6 mat cua
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oxit kim loai nang s€ 1am tang kha nang
hoa tan cac ion dat hiém va do bén cua
thay tinh ciing c6 thé duoc cai thién do
dd bén hda hoc cao cua cac oxit kim
loai nay [5].

Do ciu tric dic biét cua cac ion
RE, cé4c chuyén doi quang hoc chi xay
ra trong ndi cau trdc caa lop 4f nén céc
tinh chat hap thu va bac xa cia ching
chi chiu anh huong caa méi truong cuc
b6 xung quang cac ion nay [6]. Vi vay,
phd quang hoc cua cac ion RE sé& cung
cap nhiéu thong tin hitu ich vé cau tric
cua trudng tinh thé xung quanh né. Noi
cach khéc, cac ion RE la nhitng dau do
rat hidu qua dé danh gia cau tric va cac
tuong tac cta moi trueong cuc bo xung
quanh ching cua vat liéu nén [3], [4],
[5], [6], [7]. Trong sb cac ion dat hiém
hoa tri 3 (RE®"), ion Sm** (4f%) phét cac
vach buc xa hep trong vung anh sang
nhin thiy (chu yéu 1a ving do6). Céc
chuyén doi quang hoc caa ion Sm®* ¢
thoi gian song dai ¢ trang thai kich
thich nén cac vat liéu quang hoc chtra
ion Sm®* ¢6 nhiéu ung dung trong linh
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vuc quang ta [5], [6], [7]. Khac véi cac
ion dat hiém con lai, ion Ce®* trong nén
thuy tinh hay tinh thé déu phét quang
dai rong trong vang tir ngoai gan (UV),
la két qua cua cac chuyén doi 5d-4f [8].
Céc nghién ctru déu cho thay, phan I6n
dai &nh sang buc xa cua ion Ce®* déu
nam trong ving hap thy cua cac ion RE
khac nhu: Eu?*, Tb**, Dy*" va Sm**. Vi
vay, khi duoc dong pha tap trong cing
mot nén thi ion Ce®* dong vai tro la
phan tir ting nhay, bang cach chuyén
mot phan ning luong hap thu dugc cho
cac ion RE khac, diéu d6 s& lam ting
hiéu suat phat quang cho céac ion RE
nay [8], [9], [10].

Trong bai bao nay, ching téi trinh
bay cac két qua nghién cau ché tao va
cac tinh chat Vat Iy cua vat liéu thay
tinh lithium-borate-lead (LBPb) ddong
pha tap cac ion Ce®* va Sm®*. Tur phd
hip thu, phé phéat quang, pho kich
thich phat quang va nhiét phat quang
thuc nghiém, cac dai lugng dic trung
nhu d6 rong ving cdm quang va cac
tinh chét vat Iy cua thay tinh duoc xac
dinh. Cung voi cau tric cac mic nang
luong cua cac ion Ce* va Sm **, co
ché truyén ning luong gitta cac ion
Ce®* va Sm®* duoc giai thich bang qué
trinh tai hap thu. Trén co so cac phan
tich vé pho hap thy, phd huynh quang
va nhiét phat quang, cac tinh chat
quang cua vat liéu dugc thao luan theo
cac dinh hudng tng dung vat liéu trong
linh vuc quang tir va do liéu buc xa ion
hoa nang luong cao.

2. Thuc nghiém

2.1. Chudn bi mdu

Thuy tinh lithium-borate-lead 6
thanh phan hda hoc (60-x-y)B,03-30Li20-
10PbO-xSmz03.yCeO,  (LBPb:Ce,Sm)
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duoc ché tao thanh cong bang phuong
phép nung néng chay. Hop chat dugc
nghién tron déu trong cdi ma nio, sau
d6 duoc nung ¢ nhiét @ 1243K trong
1,5 gio trong khong khi va st dung ky
thuat 1am nguoi nhanh vé nhiét do
phong. Mau thuy tinh thu duoc trong
sudt, déng déu, khong cé bot, sau doé
duoc cat, mai, danh bong tao thanh céc
vién mong hinh tru khéi co do day d =
1,0 mm, bén kinh r = 6,0 mm (dé st
dung trong cac phép do quang phd).

2.2. Phwong phdp thuc nghiém

Pho hap thy dugc ghi lai trong ving
budc séng tir 200 nm dén 2500 nm (&
nhiét d6 phong), s dung quang pho ké
Varian cary 5E UV-VIS-NIR c¢6 do
phan giai 1 nm. Pho huynh quang thu
dugc nho st dung hé Flourolog - 3
(FL3 — 22) cua héng Horiba Jobin Yvon
c6 do phan giai 0,3 nm, kich thich bing
ang sang deén xenon dai rong XBO-
450W. buong cong nhiét phat quang
tich phan dwoc ghi boi hé doc liéu
thuong mai Hashaws TLD-3500 (USA)
Vv6i toec do gia nhiét B = 5Ks™. Viéc
chiéu xa cho miu dugc thuc hién &
nhiét do phong bang ngudn phat tia X:
YPC1-Cu (Vmax=50KkV, Imax=20mA),
hoat dong & ché do 30kV-20mA c6 suat
lieu 1,1Gys™.

3. Két qua va thao luan

3.1. Phé hdp thu cia thiy tinh
LBPb:Ce3*, Sm3*

Két qua do phd hap thy dugc trinh
bay ¢ hinh 1, duong cong (a) 1a phd hap
thu cua thuy tinh don pha tap
LBPb:Sm®*, dudng cong (b) 1a phd hap
thy coa thay tinh ddng pha tap
LBPb:Ce®*, Sm** trong ving UV-Vis,
hinh dua vao 1a phd hip thy cia ion Sm®*
(6 duong cong (a)) trong dai 300 nm dén
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500 nm. So sanh hai dudng cong phé (a)
va (b) ta thdy, dai hp thy rat manh ¢
ving budc séng nho hon 240 nm 1a hap
thy ciia nén thay tinh LBPD, dai hip thy
¢6 cuong do manh trong vung budc song
tir 240 nm dén 400 nm 1a hip thy cua ion
Ce3* va trong dai budc song tir 300 nm
dén 500 nm xuit hién cac dai hip thy

9

hep 1a cua ion Sm*'. Trong dai budc
s6ng tir 240 nm dén 400 nm, phd xuét
hién c6 dang dai rong, 1a két qua cua céc
dich chuyén hap thu tir c4c trang théi
4fY(%Fs2, %F712) dén cac trang thai kich
thich 5d*(?Dar, ?Dsp), trong cau hinh
ning luong cua ion Ce3* [9], [10].
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Hinh 1: Phé hdp thu cua thuiy tinh LBPb:Sm®* (a) va LBPb:Ce®*,Sm** (b) trong viing
UV-Vis

Trong dai budc séng tir 300 nm dén
500 nm (cu thé ¢ hinh dua vao) xuat
hién cac dai hap thu hep, 1a két qua caa
cac chuyén doi hap thu tir trang thai co
ban ®Hs 1én céac trang thai kich thich
cao hon: 4ly (3=11/2,13/2), “Ger, P
(J=3/2,5/2,7/2), Mg va ‘D;
(J=3/2,7/2), trong ndi cau hinh 4f cua

12

ion Sm3* [4], [5], [6], [9]. Su khéac nhau
vé ciu trdc cac dai hap thy cua cac ion
Ce® va Sm®* goi y rang, sy hap thu xay
ra & moi ion tap kha doc lap, it chiu anh
huong ldn nhau khi hai ion dat hiém nay
dugc cung pha tap véi néng do thap
trong ciing mot nén.

(a) LBPb:Sm

(Eg=
(b) LBPb:Ce,Sm (Eg=5,24 eV)|

541 eV)]

0 1

2 3 4
Energy (eV)

5 6

Hinh 2: Gidn do Tau'c cua sy phu thuge cua (ohv)? vao nang lwong photon (hv), Xac
dinh d@é réng viing cam quang hoc (Eop) cua thiy tinh LBPb:Sm** (a) va LBPb:Ce®*,
Sm3*(b)
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Do rong ving cam quang Eop cua
thuy tinh LBPb don pha tap ion
Sm3*(a) va dong pha tap ion Ce®* va
Sm3*(b) dugc xac dinh duoc tur gian
dd Tau’c (hinh 2) cua sy phu thudc
cua (ahv)? vao ning lugng photon (hv)
(v6i a 13 hé sé hap thu duoc xac dinh
tr phé hap thu thuc nghiém) la
EopLBPb:sm)= 5,41eV va Eop(LBPb:sm)=
5,24eV, tuong ang [11], [12], [13].
Két qua nay cho thiy, su ddng pha tap
da lam giam do rong ving cam quang
hoc cua vat liéu. Piéu d6 cé thé duoc
giai thich rang, trong truong hop dong
pha tap, su c6 mat cua cac ion tap vai
nong d6 tap chat ting lén, s& lam xao
tron cau trdc cua mang nén. Vi thay
tinh borate, sy x&o tron cau tric nay sé
kéo theo ty 1¢ gitta cac don vi
BO4/BOs3 tang 1én, do do tao ra su gia
ting cua oxy khoéng bic ciu trong
mang nén [9]. Nhu ching ta da biét,
sy kich thich caa mét dién tir cua oxy
khong bac cau can it ning luong hon
S0 VGi oxy bic cau. Piéu nay tao diéu
kién cho su dich chuyén caa ving hoa
tri vé& phia viing dan cua chat nén. Do
d6 s& lam giam do rong ving cam vat
licu [7], [9], [10].

3.2. Phé phét quang csa thay tinh
LBPb: Ce3*, Sm3*

Hinh 3 1a phé phéat quang cua cac
mau thay tinh LBPb don pha tap 0,5%
mol Sm®(a) va dong pha tap 1% mol
Ce®* va 0, 5% mol Sm**(b), khi mau bi
kich thich bang anh sang c6 buéc song
343 nm. Trong dai budc séng tir 350 nm
dén 500 nm, xuat hién buc xa dai rong
khong dbi xung co cuc dai & 430 nm 1
dic trung cua chuyén doi 4f - 5d cua
ion Ce®*. Dai buc xa la sy chong chap
cua hai dai (buc xa kép) co cac cuc dai
& 395 nm va 430 nm, twong tng V4i cac
chuyén doi dién ter tir trang thai kich
thich 5d'(?Da2, ?Dsp) Vé trang thai co
ban 4f(3Fss2, 2F712) [9], [10]. Trong dai
budc song tir 500 nm dén 700 nm xuat
hién cac dai hep, dac trung cho cac
chuyén doi bac xa trong cau hinh 4f (tur
trang thai kich thich cao *Fo2 xuéng cac
trang thai thap hon SHj (=52, 712, o2, 112,
1312 va15/2)) cua ion Sm3* [1], [2], [5], [6].
Két qua nay cho thay, trong mau thuy
tinh dong pha tap, ton tai hai loai tam
phat quang la ion Ce3* va ion Sm*', su
phat quang cua cac tam nay kha doc lap
v6i nhau vé hinh dang va vi tri xuét
hién phé [9], [10].

Cuwong d§ phat quang (dvtd)
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Hinh 3: Phé phat quang cua c&c ion Sm3* va Ce®* trong thuy tinh
LBPb:0,55m*" (a) va LBPb:1Ce®*"; 0,55m** (b)
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Nang cao hiéu suat phét quang cua
vat liéu 1a muc tiéu cua viéc ché tao vat
liu quang hoc. Thuong c6 hai cach dé
dat dugc muc tiéu, do6 1a toi wu héa cong
nghé ché tao va téi wu héa thanh phan,
nong d6 chit nén, chat pha tap. Viéc
pha tap dong thoi hai loai dat hiém
trong cling mot mang nén vaéi muyc dich
tang hiéu suat cua qua trinh phat quang
nho vao qua trinh truyén ning luong
gitra cac tam nay, trong d6 mot tam
duogc su dung vai vai tro lam tam tang
nhay cho tdm kia. Trong thuy tinh cé
chua ion Ce®* va ion dat hiém khac nhu
Sm** thi ion Ce3* thuong dong vai tro 1a
tim ting nhay vi phd phat quang cua
ion nay niam trong ving tim (350 nm
dén 500 nm), phan I6n nam chong lén
phd kich thich cua ion Sm®*.

Hinh 4 l1a pho kich thich cua ion
Sm*(a) va phd phat quang cua ion
Ce®*(b) trong thuy tinh LBPb, cho thay
su chong Ién nhau gitra hai phd & mot
s6 ving. Dai phat xa caa ion Ce®* trai
dai tir 350 nm dén 500 nm (c6 cuc dai
trong khoang 430 nm tung véi chuyén

8.0M

doi 2Da;z — 2Fsp, 2Dapp — 2Fap2) chong
I4n 1&n cac dai kich thich cua ion Sm®*
tai ving budc séng ndy bao gém cac dai
6 403 nm, 419 nm, 436 nm Ung Voi
chuyén doi tir mac ®Hs;, 18n cac mirc
%Psr2, *Migp2, “Gop. S0 sanh phd phat
quang caa ca hai mau (¢ hinh 3) ta thay,
cuong do phat quang cua cac dai phd
cia ion Sm® ting 1én trong mau dong
pha tap Ce®* va Sm®* (cho du nong do
Sm®* trong ca hai mau déu bang 0,5%
mol), chung té ¢6 sy truyén ning luong
tir cac ion Ce®* sang ion Sm** [9], [10].
Co ché truyén ning lugng trong truong
hop nay duoc thao luan la qué trinh tai
hap thu, vi qua trinh nay chi xay ra
trong trudng hop phd phét xa cua dono
chdng lan 1&n phé hap thu (hodc phd
kich thich) cua axepto [9], [10]. Noi
cach khéac, khi mot tim nao do6 trong vét
liéu phat birc xa anh sang c¢6 budc song
nam trong ving hap thu cua tam kia thi
anh sang phéat quang nay sé tro thanh
anh sang kich thich hiéu qua cho tam
quang hoc d6, két qua s& lam ting hiéu
suat phat quang cho vat liéu.
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Hinh 4: Sir chong ldn giza phé phét xa cia ion Ce®* (a) va phé kich thich
cua ion Sm3* (b)

Qua trinh truyén niang luong theo
co ché tai hap thy co thé duoc giai thich
bang gian d6 cdc muc ning luong cua
ion Ce®* va ion Sm3* dit canh nhau nhu
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& hinh 5. Ban dau, khi bi kich thich, cac
ion Ce®* ¢6 thé hap thu ning luong va
thuc hién cac chuyén doi tir cac trang
thai 4f(?Fsp, 2F7z) I€n céac trang thai
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5d(°Dar2, ?Dsy2), dong thoi céc ion Sm®*
hip thu va chuyén Ién cac trang thai
kich thich cao hon trong ndi cdu hinh 4f
bang cac chuyén doi tir ®H; (j=5/2, 7/2,
9/2, 11/2, 13/2 va 15/2) Ién cac muc °P;,
“P;, *Gyva *D;. Sau d6, chiing thuc hién
cac chuyén doi tir cac trang thai kich
thich cao nay vé céc trang thai co ban

cia ching dé phat bic xa phét quang
déc trung cho ting ion. Vi nang lugng
cua buc xa phat quang do ion Ce3* phat
ra phi hop t6t véi nang luong dé kich
thich ion Sm®" nén lam tang hiéu suat
hip thu cua cac ion nay, két qua la
cuong d6 phat xa cua ching dugc tang
cuong [9], [10].

4
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Ion Ce* Ion Sm*

Hinh 5: So dé truyén néing heong tir ion Ce3* sang ion Sm**trong thuy tinh
LBPb:Ce®* ,Sm?

Hinh 6 1a ph6 huynh quang cia cac
mau LBPDb:0,55m3* () va
LBPb:1Ce,0,55m>(b) khi kich thich

20.0k

bang anh sang c6 budc séng 350 nm
(cac diéu kién kich thich hoan toan
giong nhau).

15.0k |

Cuwong do phat quang (dvtd)
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(b) LBPb:1Ce**,0,5Sm** (mol%)
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Hinh 6: Phé phat quang cua thuiy tinh LBPb:0,5Sm** (a) va LBPb:1Ce**,0,55m%*(b)
khi kich thich bang dnh sing c6 buéc song 350nm
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Vi &nh sang 350 nm nam ngoai dai
kich thich cia ion Sm®*" (xem hinh 4)
nén cac ion Sm** khéng hap thu (hoic
hap thu rat yéu) cac photon & budc song
nay, din dén cudng do phét quang cua
ion Sm®" trong mau LBPb:Sm3* (dudng
cong (a)) rat bé. Nguoc lai, & mau
LBPb:Ce**,Sm**, cho di cd cling nong
d6 Sm®* va cung duoc kich thich bing
anh sang c6 budc song 350 nm, nhung
cudng do phat quang cua Sm** lai kha
I6n. Diéu nay chi co thé giai thich 1a do
anh sang 350 nm kich thich hiéu qua
cac ion Ce®* dé thuc hién cac chuyén
doi hap thu va bac xa, mot phan ning
lwong bic xa d6 dwgc truyén cho ion
Sm®* theo co ché tai hap thy, két qua 1a
cac ion Sm™ thuc hién cac chuyén doi
quang hoc dé phat bic xa co cuong do
I6n hon.

3.3. Nhiét phat quang caa thay
tinh LBPDb: Ce3*, Sm3*

Do thay tinh ¢6 cau trac vo dinh
hinh nén céc qua trinh nhiét phat quang
(TL) chi xay ra trong ciu tr(c trat tu
gan chung quanh cac tdm quang hoc,
dan dén cau triic duong cong tich phan
TL thuong don gian, diéu d6 thuan loi
cho qua trinh phan tich dong hoc cua
qua trinh TL [14]. Mat khéc, thuong thi
vat liéu thay tinh hay tinh thé déu c6 do

30k

nhay TL kém hon so véi cung vat liéu
d6 & dang bot. Tuy nhién, do c6 d6 6n
dinh tin hiéu, d6 chinh xac riéng cua
hiéu tng TL d6i v&i mot 16 mau rat tot,
cuing voi kha ning dap ¢ng tuyén tinh
trong khoang liéu rong nén loai vat liéu
thily tinh hay don tinh thé déu duoc sir
dung 1am liéu ké trong do liéu xa tri va
lidu ca nhan. Mat khac, cac vat liéu cé
chura lithium c6 khéi lwong hiéu dung
Zes =7,4 (twong dwong mé sinh hoc), rat
phi hop dé ché tao liéu ké dung do liéu
Xa tri trong y hoc hat nhan [14], [15],
[16], [17].

Hinh 7 la duong cong nhiét phat
quang tich phan cua thuy tinh
LBPb:Ce®* (a) va LBPb:Ce*,Sm3" (b).
MAau duoc chiéu xa tia X voi lidu
5,5kGy va do trén hé do thuong mai
Hashaws TLD-3500 (USA), véi téc do
gia nhiét cho mau p = 5Ks™. Ta thay
cau trac dudng cong gém nhiéu cuc dai
chdng chap 1an nhau, dinh c¢6 cudong do
manh nhat ung véi cuc dai ¢ 218°C.
Nhiét do cuc dai cua dai bac xa ¢
218°C 1a kha ly tudng dung trong do
lidu, vi & nhiét do nay cuong do cua dai
thuong 6n dinh, it bi fading do nhiét va
chua cham dén ngudng tin hiéu hong
ngoai cua hé do.

(a) BLPb:Ce**

(b) LBPb:Ce* ,Sm**
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Hinh 7: Puong cong TL tich phan ciia thiy tinh LBPb:Ce®* (a) va LBPb:Ce®*,Sm**
(b) (chiéu xa tia X véi lieu 5,5 kGy, toc do gia nhiét f = 5Ks™)
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So sanh duong cong (a) cua mau
don pha tap Ce** véi duong cong (b)
ctia mau dong pha tap Ce®* va Sm*, ta
c6 nhan xét rang: cac dai co cuc dai &
145°C va 280°C déu la buc xa TL cua
ion Ce%*, con cac dai co cuc dai & 80°C
va 218°C déu lién quan dén buc xa TL
cia ion Sm*. P9 shu biy dugc tinh
nhanh bang phuong phép vi tri dinh cua
Urbach cho cac dai ¢ 80°C, 145°C,
218°C va 280°C 14 0,75eV, 0,87eV,
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1,1eV va 1,32eV tuong tng [14], [15].
Puong dap tng liéu bic xa tia X trong
khoang liéu cao duoc trinh bay & hinh 8
cho thay, dap ung liéu khéa tuyén tinh
trong khoang liéu tir 10Gy dén 80Gy, &
khoang liéu cao trén 80Gy, duong dap
g chua c6 dau hiéu bdo hoa. Két qua
nay cho thiy kha ning tng dung vat
liéu nay trong ché tao lidu ké do liéu
buc xa ion hoa trong cac truong hop
lidu cao [16], [17].
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Hinh 8: Puong ddp ing liéu tia X trong khodng liéu cao tir 5,1 Gy dén 80 Gy
Ciia cwong do dinh do liéu trong ddi birc xg TL cua thay tinh LBPb:Ce3*,Sm3*

4. Két luan

Céc tinh chat pho cua ion Ce®* va
Sm® dbdng pha tap trong thay tinh
lithium-borate-lead c6 thanh phan (60-x-
y)B203-30Li,0-10PbO-xSm203.yCeO>
(LBPb:Ce,Sm), ché tao bang phuong
phép nong chay da dugc nghién ctu.
Co ché truyén nang luong gitta ion Ce®*
va Sm** da duoc thao luan thong qua co
ché tai hap thu. Hiéu suat phat quang
cua vat lieu co thé dugc ting cuong
bang cach diéu chinh nong do chat pha
tap. Cac két qua nghién ctu vé phod

quang hoc cho thdy vat liéu thay tinh
ddong pha tap Ce** va Sm*
(LBPb:Ce*",Sm®") birc xa anh sang kép
khi duoc kich thich mét cach hiéu qua
bai anh sang tir ngoai. Vi vay, vat liéu
rat thich hop dé ché tao dén LED trang
sit dung trong k¥ thuat chiéu séang va
hién thi. Do nhay nhiét phéat quang cua
vat lieu, dap ung tuyén tinh trong
khoang liéu rong, clng véi tinh tuong
duong moé cua vat liéu, cho thay kha
nang st dung vat liéu dé ché tao liéu ké
do lidu xa trj trong y hoc hat nhan.
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STUDY ON FABRICATION AND OPTICAL PROPERTIES OF Ce3* AND
Sm3*" CO-DOPED LITHIUM-BORATE-LEAD GLASS
ABSTRACT

Lithium-borate-lead glass with chemical composition
58,5B,03+30Li20+10Pb0O+0,55m>03+1CeO> (LBPb:Ce,Sm) was successfully
developed by the 1243K temperature melting method. Characteristic quantities of the
lattice structure and physical properties of the materials are studied by analysis of
absorption spectra, luminescence spectroscopy, excitation spectroscopy and
thermoluminescence. The energy transfer process between Ce* and Sm®* ions in
LBPb:Ce,Sm glass has been discussed through reabsorption mechanism. Combined
with the survey and analysis results of thermoluminescence, it shows the prospect of
application as a material in the field of photonics or high-energy ionizing radiation
dosimetry.

Keywords: Lithium-borate-lead glass, Sm®*" and Ce3* ions, the mechanism
reabsorption
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