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NGHIEN CUU TINH CHAT QUANG CUA ION Sm** VA Tb* PONG
PHA TAP TRONG THUY TINH ALUMINOBORATE - KIEM
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TOM TAT

Thuy tinh aluminoborate-kiém c6 thanh phan (70-x-y) B,0s. 25Li;0. 5Al,0s.
xSm,03. yTb,03 (ABL: Sm,Tb) dwroc ché tqo thanh cong bang phwong phdp nung
nong chay. Céc két qua nghién ciru bang phirong phdp phé quang hoc cho thay, khi
dong pha tap thi cac ion Tb** va Sm** ld cdc tam phat quang doc |ap. Co ché truyén
néing hrong giga cac ion Th**/Th*" va Sm**/Sm** da duoc thdo lugn trén co sé qué
trinh phuc héi chéo. Phé birc xa trong ddi tir mau xanh (green) dén mau dé (red) khi
dwegc kich thich bang anh sang tir ngogi gan. Ty 1é pha mau R/G/B cua birc xa phat
quang c6 thé diéu chinh bang cdch thay doi nong dé Sm hogc/va Th. Vat liéu rdt
thich hgp dé ché tao dén LED lam nguon sang trang sie dung trong ky thugt chiéu

sang.

Tar khoa: lon Sm®* va Tb**, ddp tdt vi néng ds, thiy tinh aluminoborate-kiém

1. Mé& dau

Cac vat liéu phat quang pha tap cac
nguyén té dat hiém trén cac nén khéc
nhau luén duoc quan tdm nghién ctu
phat trién theo hudng vat liéu chiéu
sang hiéu suat cao, trong d6 phai ké dén
nhom céc vat liéu thay tinh oxit. Trong
céc thuy tinh oxit c6 stir dung cac former
thi thay tinh aluminoborat-kiém khi
duoc pha tap cac ion dit hiém (RE) c6
kha nhiéu tinh chit dac biét bsi thanh
phan nén va tap tao nén. Hé vat liéu
thay tinh ndy tip trung cac wu diém
nhu: ning lugng phonon thap, on dinh
co, nhiét, héa cua cac oxit néi chung.
Mit khac, nhitng bién d6i vé cau tric
nén cua thay tinh thuong lién quan dén
thanh phan hoa hoc caia thanh phan bién
tinh va cac diéu kién ly, hda trong qua
trinh hinh thanh thay tinh. Sy c6 mat
cua oxit nhdm va kim loai kiém trong
thanh phan thay tinh s& tao cho thuy
tinh c6 d6 trong sudt cao, 6n dinh nhiét,
it bi oxy hoa bé mat va do hoa tan ion
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dat hiém tét [1], [2, [3]. Ngoai ra, thuy
tinh chira RE 12 vt liéu c6 thé dung nhu
dau do rat hiéu qua dé danh gia cac moi
treong cuc bo xung quanh ion RE vi cac
chuyén doi f — f ca né cung cap nhiéu
thdng tin hitu ich vé cau trlc cia truong
tinh thé xung quanh ion do.

Trong s cac ion dat hiém hoa tri 3
(RE®) thi ion Tb* (4f°) va Sm*" (4F)
phét céc vach buc xa hep hau nhu don
sac, cd thoi gian sdng dai cua cac trang
thai kich thich. Pay la hai trong cac véat
lieu RE duoc sir dung nhiéu trong san
Xuit cac thiét bi trong linh vyc chiéu
sang ving nhin thay (cha yéu trong viing
anh sang xanh (green) va do (red)) [1],
[3]. [4]. [3].

Trong phan I6n cac truong hop
dong pha tap, quéa trinh truyén ning
luong gitta cac ion déu theo co ché
cong huong cung loai hoac khac loai
1an can. Co ché truyén ning luong cong
huong gitra cac ion tap chat trong vat
lieu ran 1a chu & caa nhiéu nghién ctu
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trong nhitng nim gan day, chu yéu 1a vi
tim quan trong cua nd trong su phat
trién vat liu 1an quang trang thai ran
chiéu sang hiéu suét cao. Trong d6 thu
hat nhiéu su cha y nghién ciu 1a céc vat
liu phdt pho dong pha tap cac ion dat
hiém [5], [6]. Tuy nhién, vai vat liéu
thiy tinh dong pha tap cac nguyén té
dat hiém thi nghién ctru chua nhiéu, dic
biét 1a thuy tinh aluminoborate-kiém.

Trong bai bao nay, chung t6i trinh
bay céc két qua nghién cau vé cac tinh
chat quang cua ion Th*" va Sm** trong
thay tinh ABL:Th,Sm. Co ché truyén
nang luong gitra cac ion Th**/Tb* va
Sm**/Sm®" da duoc thao luan trén co s&
qué trinh phuc hdi chéo. Sy buc xa anh
sang trong dai tir mau xanh (green) dén
mau do (red) khi dwoc kich thich bang
&nh sang tir ngoai gan véi ty 1é pha mau
R/G/B cua bic xa phat quang cd thé
diéu chinh bang cach thay d6i nong do
Sm hoic/va Tb, diéu d6 rat thich hop dé
ché tao dén LED trang sir dung trong k§
thuat chiéu sang.

2. Thgc nghiém

Thay tinh aluminoborat - kiém pha
tap Sm*" hodc/va Tb*" da dugc ché tao
bang ki thuat nung néng chay. Thanh
phan héa hoc cua thiyy tinh ABL 13 (70-x-
y)BgOg.25Li20.5AI203.xSm203.yTb203.

Pha kich thich ctia Sm™  Phé bife xa cita Sm™
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Hinh 1: Phé kich thich va phé birc xa cia
ion Sm®* trong thazy tinh ABL:Sm
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Hop chét duoc nung trong khong khi &
nhigt d6 1323 K trong 1,5 gio va ky
thuat 1am nguoi nhanh. Mau thay tinh
thu dugc trong sudt, dong déu, khdng
6 bot sau d6 duoc cit, mai, danh bong
tao thanh hinh tru khéi co6 do day d =
1,0 mm, ban kinh r = 6,0 mm (duocC su
dung trong cic phép do quang pho);
mét phan dugc nghién ldy hat c6 kich
thudc 76-150um duoc s dung dé do
nhiéu xa tia X. Pho kich thich va phé
huynh quang thu dwgc bang hé
Flourolog - 3 (FL3 — 22) cua héng
Horiba Jobin Yvon c6 d6 phan giai 0,3
nm, kich thich bang ang sang dén xenon
dai rong XBO-450 W.

3. Két qua va thao luan

3.1. Tinh chdt phé caa ion Sm*
hogc Tb*" trong thay tinh ABL:Sm va
ABL:Tb

Hinh 1 mé ta pho kich thich va phé
burc xa phat quang cua ion Sm** trong
thuy tinh ABL:Sm. Pho kich thich dugc
do trong dai budc séng tir 270 nm dén
500 nm. C6 nhiéu cuc dai kich thich
Xuat hién trong dai budc song tir 300
nm dén 500 nm, c&c cuc dai kich thich
thu dugc ¢6 ngudn gbc cua cac chuyén
doi hap thu tir mac ®Hsy, 1én cac muc
1112, °Pa, v ‘D3 72 [1, 2, 7, 8].

b .
K[cﬁ'rhich ion Tb**  Huynh qu(ur)lg ctia jon Tb*
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Hinh 2: Phé kich thich va phé birc xa
cia ion Th** trong thay tinh ABL:Tb
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Phé buc xa phat quang cua ion
Sm** duoc do trong dai budc séng tir
500 nm dén 750nm, xuat hién bon dai
birc xa ung vai cac cuc dai ¢ 562 nm,
600 nm, 646 nm va 707 nm, nguon géc
cua bdn dai bac xa ndy ung voi cac
chuyén doi tir trang thai kich thich *Gsy
vé cac trang thai dudi 1a ®Hsp, ®Hyp,
®Hg, va ®Hap [7], [8], [9], [10]. Néu so
sanh véi cac chuyén doi hap thu trong
phd kich thich, ta thdy khi hap thu céc
photon nang lugng cao (trong vung tir
ngoai), cac di¢n tir 4f cia nguyén tir Sm
chuyén doi tir mue co ban ®Hsy, 18n cac
mtte cao hon mac *Gs, (cac muc °P; va
*D;) sau d6 hdi phuc khdng buc xa vé
*Gsjp tir d6 thyc hién cac chuyén doi
phat quang nhu da xac dinh. Phéan tich
c4c dai buc xa cho thay ba dai cuong do
I6n nhung la cac dai hep budc song
(hay tan s6) ¢ 562nm, 600nm va 646nm
déu c6 dang gidng nhau va 1a su chong
lan cua it nhat 2 dai phd, theo céc tac
gia trong [1], [3], [9], [10], thi déu la
cac chuyén doi c6 ngudn gbc dipole
dién. Con dai c¢6 cuong d6 yéu nhung 1a
dai rong vé budc séng & 707 nm lai co
ngudn goc dipole tir.

Hinh 2 mé ta phé kich thich va phé
birc xa phat quang cia ion Th* trong
thuy tinh ABL:Th. Trong dai budc song
tir 280 nm dén 400 nm, trén phé kich
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thich xuat hién 6 dai hep ro nét la két
qua cua céc dich chuyén hap thu tir méc
co ban "Fg 1én cac mic kich thich °Dj
(377 nm), °Ge. (370 nm), °D; (351 nm),
*H,4 (341 nm), °D41(317 nm), °Dy (302
nm). Trong do, vach kich thich manh
nhat c6 dinh tai buéc séng 377 nm, &ng
v6i chuyén doi 'Fg— °Ds. Hiéu suét
kich thich phat quang phu thudc vao
nong do Tb dua vao nén ABL, v6i ndng
do Tb 0,75% mol c6 trong mau thi hiéu
suét kich thich phat quang dat cuc dai.
Trong vung budc song tur 390 nm - 450
nm, cac ion Tbh** hoan toan khong bi
kich thich (khéng xuat hién trén phd).
Phd buc xa phat quang cho thiy bén
dinh & 487 nm, 541 nm, 584 nm va 621
nm, cac dai phat quang nay déu co
ngudn géc tir cac chuyén doi gitta muac
D, va 'Fy (J = 6,5,4, 3) tuong ung [4],
[11], [12], [13].

Phan tich pho phat quang nay ta
thdy: dai phat quang manh nhit & 541
nm (mau xanh la cdy) tuong Gng Vai
chuyén doi tir °D4 xubng mac 'Fs trong
16p 4f (°D4-"Fs) c6 ngudn gdc tir ludng
cuc dién, dai phd ¢ 487 nm tuy khéng
manh nhu ¢ 541 nm nhung cling c6
nguon goc tir ludng cuc dién. Cac dai
phd & 584 va 621nm déu quy cho cac
chuyén doi ludng cuc tir cho phép.
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Hinh 3: Phé kich thich ciia ABL: 0,75Th**xSm**
(x=0,75; 1; 1,25; 1,5; 1,75)
3.2. Tinh chat phé ciia cdc ion
Snr’* vi Th"” tinh
ABL:Sm,Th
3.2.1. Phé kich thich
Hinh 3 mé ta phd kich thich cua
mau ABL ddng pha tap Tb**, Sm*" véi
ndng do 0,75Tb**xSm** (x = 0,75; 1;
1,25; 1,5; 1,75). Pho kich thich cua ion
¢6 cuong d6 manh trong vung budc song
tir 330 nm - 480 nm chi ra 9 chuyén doi
tir mirc co ban ®Hsy, 1én cac muc kich
thich *liy, (470 nm), *liz2 (459 nm),
‘Gz (435 nm), *Mig; (415 nm), P
(401 nm), °Psp (377 nm), °Pz, (369
nm), “Ds, (358 nm), “Dy2 (342 nm) cua
ion Sm**. Co thé d& dang quan sat thiy
cac dai kich thich hdu nhu nim trong

trong thuy

ving hoat dong cia cac ngudn sang
laser va LED c6 buc xa anh sang UV,
tim va xanh duong trén thi truong hién
nay. Trong do6, vach kich thich manh
nhét tai budc song 369 nm, ung véi
chuyén doi ®Hsp— ®Psyy, day la chuyén
doi thuong dugc su dung trong kich
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Hinh 4: Phé kich thich cia thity tinh ABL:
1Sm**yTb** (y = 0,5; 0,75; 1; 1,25; 1,5)
thich huynh quang cuta ion Sm**. Trong
vung budc song tir 290 nm - 330 nm,
cac ion Sm** hoan toan khong bi kich
thich (khdng xuat hién trén phd).

Hinh 4 md ta phd kich thich cua
mau ABL dong pha tap Tb**, Sm** véi
ndng d6 1Sm*yTb* (y = 0,5; 0,75; 1;
1,25; 1,5). Trong vung budc song 300
nm - 390 nm chi ra 6 chuyén doi tir
mitc co ban "Fg 1én cac muc kich thich
>D3(377 nm), °Gs., (370 nm), °D, (351
nm), *H7.s (341 nm), °D1(317 nm), °Dy
(302 nm) cua ion Tb®* [12], [13].
Trong d6, vach kich thich manh nhat
¢6 dinh tai budc séng 377 nm, (tng Voi
chuyén doi ‘Fe— °Ds. Hiéu suét kich
thich phat quang phu thudc vao ndng
d6 Tb dua vao nén ABL, véi nong do
Tb 0,75% mol cé trong mau thi hiéu
sut kich thich phat quang dat cuc dai.
Trong ving budc song tir 390 nm - 450
nm, cac ion Th** hoan toan khong bi
kich thich (khéng xuét hién trén pho).
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Hinh 5: Phé phdt quang ciia hé thiy tinh
ABL:0,75Tb**xSm**(x =0,75;1;1,25;1,5;1,75)

3.2.2. Phé huynh quang

Hinh 5 md ta pho phét quang cua hé
thuy tinh ABL: 0,75Tb**xSm** (x =
0,75; 1; 1,25; 1,5; 1,75) va hinh 6 mo ta
phd phat quang cua hé thay tinh
ABL:1Sm*yTb** (y = 0,5; 0,75; 1;
1,25; 1,5) dong pha tap. Ta thay o ca
hinh 5 va hinh 6, trong dai budc song tur
480 nm — 550 nm la dac trung phét
quang cua ion Th**, trong dai budc séng
tr 550 nm dén 660 nm I su tron 1an
cua hai buc xa phat quang tir ion Th**va
Sm®, con trong dai buéc séng tir
660nm dén 720nm Ia bic xa cua ion
Sm*. Ngudn gdc céc dai birc xa nay da
duoc chi ra twong tng trén cac hinh 5
va hinh 6.

Ta thay rang, vi tri xuét hién cac
cuc dai birc xa cua cac ion Tb*/Sm*"
khong chiu sy anh huong bdi sy c6 mat
cta ion kia. Két qua cho thay trong hé
thay tinh ndy ton tai 2 loai tm phat
quang 1a Tb* va Sm** va sy phat quang
Cua cac tam nay kha doc 1ap véi nhau.
Nhu ¢ hinh 5 cho thiy: trong khi cuong
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Hinh 6: Phé phdt quang ciia hé thiiy tinh
ABL:1Sm*'yTh* (y=0,5;0,75;1;1,25;1,5)

d6 phat quang cua cac dai do ion Th**
(trong dai tir 480 nm — 550 nm) hau nhu
khong ddi) thi cudng do phéat quang
tang theo sy ting cua ndng do Sm** co
trong mau tir 0,75% mol dén 1% mol (&
vung 550 nm — 720 nm). Sau d6 cuong do
phéat quang giam nhanh khi ta tiép tuc
tang nong do tir 1% mol dén 1,75%
mol. Tréai lai, & hinh 6 cho thiy cudong
d¢ phat quang tang (trong dai 480 nm —
660 nm) theo su tang cia ndng do Th**
c6 trong mau tir 0,5% mol dén 0,75%
mol (cac dai lién quan dén Sm thi hau
nhu khong d6i), sau do cuong do phat
quang giam nhanh khi ta tiép tuc ting
nong do tir 0,75% mol dén 1,5% mol.
Nhu vy, ¢ ddy dd xay ra sy dap tit
phat quang do néng dd va ngudng cho
nong do téi vwu 1a 1% mol (véi Sm) va
0,75% mol (voi Tb).

Nguyén nhan cua sy dap tit phat
quang do ndng do co thé xay ra khi
khoang cach trung binh gilta cac tam
nay dit nho dé xdy ra sy truyén ning
luong khong birc xa. Su dap tit phat
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quang trong ion Sm*" duwoc giai thich
theo co ché phuc hdi ngang (CR) bang
viéc truyén ning lwong cong huong
gitta hai tdm lién ké vi chlng c6 cac
mtc nang lugng tuong thich véi nhau
(hinh 7). Céac kénh phuc hdi ngang
trong Sm** c6 thé xuat hién su truyén
nang luong la:

CR1, ion thir nhat phuc hdi tir mac
465/2 vé 6F5/2 va phéat ra photon c6 nang
lugng 10525 cm™, ning lugng nay dugc
hap thy bai ion thi hai dang & trang théi
co ban, ion thir hai s& chuyén lén mic
®F1112 ¢6 nang luong 10480 cm™;

CR2, ion tht nhit s& chuyén vé
muc °F7;, va phét ra photon 9800 cm™,
ion tht hai chuyén tr muc ®Hs, lén
muc ®Fgyo €6 nang lugng 9200 cm™;

CR3, ion tht nhat s& chuyén vé
muc ®Fo; bang cach phét ra photon co
nang lugng 8514 cm™ va ion the hai s&
chuyén 1én muc °F7; co6 niang luong
8144 cm™;

CR4, ion tha nhat s& chuyén vé
muc °F11/, bing cach phét ra photon c6
nang lugng 7265 cm™ va ion tha hai s&
chuyén 1én muc ®Fsp, co nang luong
7246 cm™,

Trong d6 CR1 va CR4 la cac kénh
truyén cong huong vi nang luong cua
vach phat xa va hip thu chi khac nhau
vai chuc cm™. Céc kénh CR2 va CR3
c6 hiéu nang luong cua vach hap thy va
phat xa khac nhau khoang 500cm™, nhu
vay cac kénh truyén nay phai c6 su
tham gia ctia phonon mang. Ngoai ra,
ciing c6 thé xuat hién kénh truyén ning
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lugng hoan toan coéng huong (RET)
ciing ¢6 thé xay ra, trong Sm** 13 (“Gsy
—%Hgp) — (CHsp — “Gsp) [11], [12],
[13].

Cac dai lugng dac trung cho su
truyén niang luong gitta cac ion Sm**
nhu thong sé truyén ning luong Q,
thong sé tuong tic Cpa, khoang céch
ngudng Ry di dugc xac dinh bang cach
su dung md hinh Inokuti - Hirayama
(IH) [14]. Hinh 8 biéu dién cac duong
cong lam khop (fitting decay- FD) cua
chuyén doi *Gs,—°Hzp ciia ion Sm®
Véi noéng do 0,25% mol va 1,0% mol. Ta
thdy rang tai ndng do pha tap thap (0,1%
la  duong
exponential don do khi d6 qué trinh

mol), duong cong FD
truyén ning luong 1a khong dang ké.
Tuy nhién, khi nong do 1on (1,0% mol),
qué trinh truyén ning luong giira cac ion
Sm** xay ra lam cho duong cong FD
khong con 1a duong exponential don.
Trong truong hop nay, cac tam quang
hoc phan bd ngiu nhién va thoi gian
kich thich ngan, dong thoi khong tinh
dén su di chuyén niang luogng (energy
migration - EM) nén duong cong FD s¢&
tudn theo cong thuc: I = lo exp[-(t/tp) -
Q(tty)**]. Thuc hien lam khép cac
duong cong thuc nghiém cdng thac nay,
trong d6 gia tri 1o |4 thoi gian séng cua
mau c6 ndéng do thap nhit (0,1% mol),
ching t6i da tim ra duoc co ché twong
tac vuot troi gitta cac ion Sm** trong
thuy tinh ABL. Puong cong FD duogc
lam khop téi wu vai S = 6, cho thdy quéa
trinh truyén nang luong giira cAc ion
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Sm** trong tinh thé xay ra véi tuong tac
vuot troi 1a twong tac ludng cuc - tir cuc
(DQ). Ngoai ra cac co ché tuong tac da
cuc khac (DD hoic QQ) ciing co thé

XUét hién nhung véi Xac suat nho hon so
Vi co ché DD. Cac théng sd tuong tac
Q, Coa, Ro va Wpa da xac dinh du’(_)’C o
bang 1 [3], [4], [14].

Bang 1: Thong sé truyén nang heong Q, khodng céch giira cac ion R, khoang cach
nguéng Ro, thong so tuwong tic vi mé Cpa, X&C sudt truyén ndang heong thong qua phuc
hoi chéo Wpa, tong Xac sudt truyén nang hrong Wer, hiéu sudt truyén ning lirong n

Mau Q RA) Ro(A) Coalcm®s) Wpa(s?) Wer(sh) n(%)
BLN:05Sm 054 956 6,84 0,39x10™ 35,5 135 73,7
254 P, 14

— ABL:0.255m.0.75Tb
20 e
: [} 4Gwz r:cch 2.1
154 = o ® b : . o
5 |z g & ReT g ABL:1.0Sm,0.75Tb
I ijz %ﬂ
10 sF 'b i
BFD:IZZ B 01
5 :Fsrz iO]ﬁ
H1112
0 X W 0 2 4

Hinh 7: Cdc kénh phuc hoi chéo ciia ion
Sm**trong thiiy tinh ABL:Sm,Th

Sb liéu trong bang 1 cho thiy tai
ndng do pha tap 1,0% mol Sm** thi
Wpa > WEer, hién tuong nay co thé lién
quan dén tuong tac trao doi giita cac ion
Sm*. Pidu nay chi ra rang qué trinh
truyén nang luong trong thay tinh c6
thé c6 su tham gia cia di chuyén ning
lwong (EM). Qua trinh nay cd thé xay ra
theo cach: mot ion Sm** ¢6 thé phuc hdi
tir muc kich thich *Gs, V& mic co ban
®Hs/, bing cach truyén nang lugng cua
n6 cho mot ion gan d6 dang & mic co
ban, ion th hai s& chuyén 1én muc kich
thich “Gsp. Nang lugng kich thich c6
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Thoi gian (ms)
Hinh 8: Puong cong FD ciia Sm**
trong thuy tinh ABL:Sm,Tb

thé di chuyén qua mét sé 16n ion trudc
khi phat xa. Tuy nhién, trong vat liéu
lubn c6 mot luogng xac dinh cac tam
khuyét tat dong vai tro cac bay dap tit
va nang luong kich thich c6 thé chuyén
t6i cac bay nay. Cudi cing, cac bay dap
tat s& phuc hoi vé trang thai co ban
thdng qua phét xa da phonon hoic hong
ngoai [11], [12].

Déi truong hop cua ion Th**, do cAu
tric mirc nang lugng dac biét caa cac ion
Tb** nhu & hinh 9. Tir két qua thu duoc
& hinh 6, ta co thé thao luan trén co s
mot co ché truyén niang luong cong
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huong gitra hai ion clng loai lién ké
Tb**-Tb*. Su chénh léch ning luwong
cua ion Th** giira muc ning luong 'Fo va
"Fg 1 gan bang véi gitra cac muc °Ds va
Dy, su suy giam khong buc xa giita cac
muc kich thich tir ‘Fy dén mtc ‘Fs theo
kénh hdi phuc chéo khong phat xa tir °Ds
dén murc °D4 cia mot ion Th** bén canh
[10], [11], [12], [13]. X&c suat cua
truyén niang luong do twong tic da cuc
lién quan dén khoang cach R gita mot
donor va mot accetor. Theo ly thuyét
Forster Dexter [15], X4c suat truyén nang
luong trong Mot tuong tac ludng cuc -

SD;

SD.y

TFD ]

TFﬁ

[

ludng cuc ty 16 R® tao nén mot su dich
chuyén hinh chir thap giira hai ion lién
k& Tb*: ['Ds — °D4l; ['Fo — 'Fl.
Ngoai ra, mot nguyén nhan con cé thé
xay ra la boi sy twong tac trao doi giira
céc ion cung loai lién ké, qué trinh nay
xay ra co tinh day chuyén (bac xa - tai
hap thy). Tuy nhién, co ché bic xa - tai
hap thu chi c6 tac dung chi khi c6 mot
chdng chap caa quang phd phét xa caa
tam kich hoat xuat hién [1], nhung két
qua nghién cau quang phd cua ABL:
Sm, Th thi qua trinh nay kho xay ra.

SDs

Hinh 9: Cac chuyén doi dién tir va qué trinh
truyén nang heong giira hai ion Th** lién ké

3.3. Toa déo mau cua bic xg phéat
quang tee ABL:Sm, Th

Céc két qua phan tich ¢ trén déu
cho thdy: Khi cac ion Sm** va Tb*
duoc cing pha tap trong nén thuy tinh
ABL:xSm,yTb, chung déu dong vai tro
la cac tam phat quang nhung sy phat
quang cua cac tim nay kha doc lap, it bi
anh huong dén nhau, vi vay vat liéu
phéat quang s& 1a tong cua ca hai tam
phét quang nay. Hinh 10 Ia gian do tao
@ mau CIE coa hé mau
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ABL:1Sm**'yTb*(y = 0,5; 0,75; 1; 1,25;
1,5). Néu gitr nguyén nong d6 Sm va
thay doi ndng do cua Tb, ty 1é mau cua
birc Xa ciing thay ddi: khi ndng do Th
thay doi tir 0,5% mol; 0,75% mol; 1%
mol; 1,25% mol va 1,5% mol, toa do
mau thay ddi: R= (244-227); G = (255-
255); B = (142-173) va ty I¢ pha mau:
R/G/B la 244/255/142; 240/255/150;
236/255/158; 232/255/166; 227/255/173
trong wng. Nhu vay voi vat liéu
ABL:1Sm*yTb*" ta c6 thé diéu chinh
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ty 1& pha mau R/G/B bang céach thay
doi nong d6 Sm hoac/va Tb. bay la
van dé rat quan trong trong viéc dinh

huéng tng dung vat liéu trong ché tao
LED &nh sang trang.

Hinh 10: Toa dé mau CIE cia mau ABL:1 Sm,yTb
Toa dé mau: R=(244-227); G=(255-255); B= (142-173) Ty Ié pha mau:
RIG/B=(244-227)/255/(142-173) Két qud mau: dé-vang chanh

4. Két luan

Thuy tinh aluminoborate-kiém c6
thanh phan (70-x-y) B203. 25Li20.
5AI1203. xSm203. yTb203
(ABL:Sm,Th) da duoc ché tao thanh
cong bang phuwong phap nung noéng
chay. Cac két qua nghién cu bing
phwong phap phd quang hoc cho thiy,
vat liéu phat buc xa trong dai tr mau
xanh (green) dén mau do (red) khi duoc
kich thich bang anh sang tir ngoai gan.

Khi dong pha tap, céc ion Th3+ va
Sm3+ la cac tam phat quang doc lap, su
dap tat phéat quang xay ra khi nong do
pha tap Th3+ va Sm3+ lan Iuot 14 0,75
mol% va 1,0 mol% tuong tng. Ty Ié
pha mau R/G/B cua bac xa phat quang
c6 thé didu chinh bang cach thay dbi
nong d6 Sm hoic/va Th. Vi vay rét
thich hop dé ché tao dén LED lam
ngudn sang tring s dung trong ky
thuat chiéu sang.
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STUDY ON OPTICAL PROPERTIES OF Sm** AND Th*'
CO-DOPED IONS IN ALKALI-ALUMINOBORATE GLASS
ABSTRACT

Alkali aluminoborate glasses (70-x-y) B,Os. 25Li,O. 5Al,03. xSm,03. XTh,03
(ABL:Tbh,Sm) fabricated by melting method. The research results by optical
spectroscopy show that when co-doping, Th** and Sm®" ions are independent
luminescent centers. The mechanism of energy transfer between Tb**/Tb*" and
Sm>*/Sm** ions has been discussed on the basis of cross-regeneration. The emission
spectrum ranges from green to red when excited by near ultraviolet light. The R/G/B
color phase ratio of luminescent emission can be changed by varying the
concentration Sm or/and Th. The results indicate that ABL:Tb,Sm may be a promising
double emission for white light emitting diodes.

Keywords: Sm** and Th*" ions, the concentration quenching, alkali aluminoborate
glass
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