TAP CHI KHOA HQC TRUONG PAI HQC HONG PUC - SO 39.2018

ANH HUONG CUA NONG PO ION AL** VA PIEU KIEN CONG
NGHE TOI TINH CHAT QUANG CUA MANG SILICA-TITANIA
PHA TAP ION ER** UNG DUNG TRONG QUANG DAN SONG

Lwong Thi Kim Phuong!, Lé Thi Giang?
TOM TAT

Pt va Er* dwoc ché tao bang phwong

Mang thuy tinh silica-titania dong pha tap ion A
phap sol-gel va ky thudt quay phii trén dé silic. Mdau dwoc 1t nhiét & 900°C trong thoi gian
tir 1 gior dén 6 gio véi do day mang thay doi tir 500nm dén 3000nm. Kinh hién vi dién tir quét
SEM dwoc ding dé danh gid chdt heong bé mdt ciia mang ciing nhwe mdt dg cdc sai hong
trén bé mat. Két qud phé tan xa Raman cho thdy cdc lién két trong vit liéu c6 ddc trung lién
két ciia vt liéu thuy tinh vé dinh hinh véi nhitng dinh phé déc trung nhie trong thuy tinh
silica dwoc ché tao bang phwong phdp néng chdy quartz. Anh hwéng ciia nong dg ion AP*
16i cuong do huynh quang da dwoc khao sdt khi nong dé ion AP* thay d@éi tir 1 dén 7%mol.
Cuong do huynh quang dat gid tri 16n nhdt g véi nong do ion AP* pha tap la 5%mol. Anh
hiong cia cac diéu kién cong nghé nhw dé day mang, thoi gian 1 mau... dén kha ning phdt
quang cia hé mau ciing da dwoc khdo sdt.

Tir khoa: Thuy tinh silica-titania, ion AP, ion Er’", sol-gel, hupnh quang, mang dan séng.

1. DPAT VAN BE

Vit li¢u thuy tinh da thanh phén pha tap cac ion dat hiém da thu hat duoc nhiéu su
quan tAm nghién ctru cua cac nha khoa hoc trong nudc va trén thé gidi vi nhitng tng dung
to 16n cta né trong linh vuc quang dan song, ké ca cho soi quang va cac kénh din song
phang. Mot trong nhitng yéu cau chinh ciia vat liéu ché tao soi quang 1a kha ning giam gitr
anh sang trong nd, do d6 gia tri ctia chiét suat vat lidu ciing 1a van dé can dugc quan tim
nghién ctru. Dé tang chiét suit cta vat lidu ngudi ta cé thé pha tron cac loai thuy tinh khac
nhau véi thuy tinh silica nhuw GeO,, P,Os, TiO; ...Cac nghién ctru cho thdy khi pha tap GeO,
vao silica, n6 lam tang chi s6 khiic xa cta vat liéu, dong thoi cho phép giam ham 4nh sang
16n khi cac din song duoc ché tao. Vit liéu SiO, - TiO ndi 1én nhu mot hé thuy tinh c6
nhiéu tmg dung quan trong, nhét 13 trong linh vuc din séng béi tinh 6n dinh va kha ning
thay doi chiét sut ciia chiing nho viée diéu khién ty 1& SiO2/TiO; [7]. M6t sé nghién ciru da
chi ra rang, khi pha tron TiO2 vao mang nén cta thuy tinh SiO; thi chi s6 khuc xa c6 thé ting
tir 1,46 dén 1,73. Chi sb khuc xa phu thude vao néng d6 Ti trong mau theo ham bac nhét [2].
Tuy nhién trong thyc té, TiO» c6 thé hinh thanh tinh thé khi xtr 1y nhiét v&i nhiét d6 tao tinh
thé ctia TiO, khoang 450-850°C [5]. Nhiét d6 nay c6 thé cao hon khi TiO, duoc pha tron vao
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vat liéu khac. Nhimg mang tinh thé d6 s& tan xa anh sang va giy mat mat ning luong, do d6
thanh phan pha trén va quy trinh ché tao phai duoc nghién ctru dé tranh su tao thanh pha tinh
thé trong vat liéu. Két qua ciia mot s6 nghién ciru cho thay khi ty 16 Si02:TiO 1a 80:20 thi hé
vat liéu co chiét suit khoang 1,56 va sy phan pha gitra SiO, va TiO» van chua xay ra [4,9].

Sau d6 sy phat huynh quang ctia ion Er** xung quanh buéc séng 1530 nm dugc quan
tAm rat nhiéu ma muc dich cta no 1 sir dung hiéu Gng nay dé ting hiéu suét cho bd khuéch
dai quang. VAt liéu thuy tinh silica cho ton hao quang thap nhit véi tin hiéu & xung quanh
bude song 1530 nm. Khong phai ngau nhién ma ngudi ta pha tap Er’* vao vat liéu silica, 1y
do & day 1a kha ning bu suy hao cta ion Er’" khi pha tap vao mang nén, do dic trung céc
muc nang lugng cua no [3,8,10,11].

Soi thuy tinh pha tap ion Er’* da dugc chuyén tir nghién ctru sang cong nghiép trong
thoi gian rat ngan va nhanh chéng mé ra tmg dung trong cac mang vién thong voi khoang
cach 16n. Tuy nhién, van ton tai mot sb kho khin trong viée tich hop quang hoc trong mot
thiét bi quang nén cac nha khoa hoc van dang cb gang lam ra cac b tich hop quang va dan
song voi kich thude ¢ mot vai cm. Pidu khac nhau co ban trong ché tao soi quang va nhirng
bd khuéch dai din song 1a khoang cach tir vai mét téi vai chuc mét cho quing dudng quang
hoc thi thich hop véi soi do vy c6 thé pha tap Er’* v6i ndong do thap. Tuy nhién trong cac
bd dan song phing c6 pha tap Er** thi kha nang cung cip hé sb khuéch dai cao trong khoang
cach vai cm 1a mot yéu cau, do vay nong do Er** trong d6 doi hoi phai cao hon. Khi pha tap
& ndng do cao cac ion Er** co xu hudng tao dam nén 1am ting kha ning tai hop khong birc
xa do cac ion Er*" bi kich thich truyén nang lugng cho cac ion ¢ lan can. Vi vay, kha nang
cd 1ap cac ion Er’* voi cac ion khac cang cao cang tt 1a mot thong sd quan trong cho viéc
lya chon vat liéu quang dan song. Kho khan dat ra 1a SiO; c6 lién Kkét cong hoa tri bén viing
nén viéc pha tap Er’* ¢ ndng do cao 1a khong d& dang. Van dé nay c6 thé dugc giam bot khi
dong pha tap nhém vao mang nén cua SiOa.

Trong bai bio nay, chiing t6i tién hanh nghién ciru vai trd cua ion AI** pha tap vao
mang nén cia thuy tinh SiO»: TiO; trong viéc phan tan cac ion Er*’ pha tap nho hinh thanh
cac lién két Si-O-Al-O-Er. Tir d6 nghién ciru anh hudng ctia ndng do ion AI** va mot s diéu
kién cong nghé 1én tinh chit quang mang thuy tinh da thanh phan.

2. NOI DUNG
2.1. Thyc nghiém
Hoa chit dé tién hanh thi nghiém c6 cac théng sé co ban nhu trong bang 1.

Bang 1. Tén hoa chit va cac thong s6 co ban dwoc sir dung dé ché tao miu

STT Tén hoéa chat Nong d6 (dd sach) Ngudn gdc
1 TEOS (Si(OC2Hs)4) 98,0% Merk, Buc
2 TPOT (Ti(OCsH7)4) 98,0% Merk, Buc
Al(NO3)3.9H,0 98,5% Merk, Dtic
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4 Er(NO3)3.5H,0 99,0% Merk, Btic
5 CoHsOH 99,8% Merk, Btic
6 H>O 100,0% Phong sach vién ITIMS
7 HNO;3 65,0% Merk, Btic

Quy trinh tao mau theo phuong phép sol-gel va ky thuat quay phu duoc thyuc hién qua
cac budc nhu sau:

Tao hdon hop ctia TEOS (Tetra Etanol Ortho Silica), Etanol, nudc va axit nitric voi ti 1€
mol: 1: 30: 2: 0,01 va khudy tir tir & 70°C trong vong 60 phut. Sau d6 TPOT (Tetra Propanol
Ortho Titana) duoc dua vao hdn hop thu dugce theo ti 16 TPOT : TEOS= 1 : 4. Tiép do, cac
mudi Er(NO3)3.5H,0 va AI(NOs)3.9H,0 duogc pha vao dung dich véi cac ndong do khac nhau.

Sau cung, dung dich Sol déng nhat duoc quay phu trén dé bang may spin-coating.
Kich thudc ctia dé ¢& 1,2 x 2cm, téc d6 quay phit 1a 3000vong/phiit va thoi gian quay phi 1a
20 gidy. Mau dugc xir Iy nhiét nhanh & 900°C trong vong 50 gidy sau mdi 1an quay phi, sau
d6 mau dugc 1 nhiét & 900°C véi thoi gian u tir 1 dén 6 gio.

Kinh hién vi dién tr quét (SEM) duoc sir dung dé biét duoc nhirng thong tin can thiét
v& hinh thai bé mit ctia mang, mot trong nhiing yéu t6 quan trong lién quan truc tiép dén ton
hao quang hoc trong qua trinh truyén dan.

Phé tan xa Raman duoc dung dé xem xét cac lién két hinh thanh trong vat li¢u, thong
qua cac dao dong dic trung cua lién két 6. Phép do nay duoc tién hanh tai bd mon Hoa dau-
khoa Hoa, thudc Truong Pai hoc Bach khoa Ha Néi.

Mot s6 két qua do phd huynh quang trong ving hdng ngoai cta nghién ctru ndy dugc
tién hanh trén hé do Raman véi budc song kich thich cua laze 1a 1064nm va mot sé két qua
khac dugc tién hanh & cong hoa Phap v&i budce song cua laze kich thich 1a 976nm.

2.2. Két qua va thao luan

Suy hao quang trong qua trinh dan séng 1a mot van dé 16n can han ché, vi vay yéu cau
vé chat lugng mang va chét lugng tinh thé duogc dat ra hang dau. B& mat mang thu dugc phai
déng déu, khong c6 cac sai hong hay cac vét ran nut trén bé mat, chiét suat cua vat liéu déng
déu trong toan bo mang. Nhu thé s& tranh duoc cac loai tén hao quang trong qué trinh dan
song nhu: t6n hao do tan xa, ton hao do tan séc... Trong d6, nguyén nhan cua tén hao do tan
xa 1a do d6 gb ghé va cac sai hong hinh thanh trén bé mit mang trong qua trinh ché tao, cac
sai hong d6 s& tré thanh cac tAm tan xa va 1am mat mat ning luong. Con sy khong dong déu
ctia chiét suat s& gdy ra ton hao do tan sic, lam cho tia sang bi léch huéng va giy nén ton
hao quang trong qua trinh truyén song.

Hinh thai bé mit ctia cac mang sau khi ché tao duoc kiém tra théng qua anh hién vi
dién tir quét (SEM) vai cac do phong dai khac nhau dugc trinh bay trén hinh 1.

Két qua tir anh SEM cho thay véi cac d6 phong dai khac nhau, bé mat mang thu dugc
c6 d6 dong nhit cao, cac vét ran nit hay cac diém sai hong hau nhu khéng quan sat thiy trén
bé mat mang khi 6 phong dai 1én téi 40.000 lan.
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Hinh 1. Anh hién vi dién tir quét (SEM) ciia mang véi cac dd phéng dai khac nhau
(a) x35 1an; (b) x1.000 14n va (c) x40.000 lian

Dé xem xét viéc hinh thanh cac lién két dic trung cta vat liéu thay tinh silica trong
mau, chiing t6i tién hanh do pho tin xa Raman dé xem xét cac lién két d6 (hinh 2). Cac mau
mang 80Si02:20Ti02:x%AI*":0.5%Er*" v6i x=1%, 3%, 5% va 7%; 0,5% duoc kich thich
bang ngudn laze véi budc song kich thich A=1064nm, duoc quét trong toan bo dai song tir
250cm™ dén 1300cm™. Cong suat ngudn bom 1a 800mW va goc mé cua detector 1a 30°. Tir
két qua do phd Raman ta thy c6 xudt hién nhitng dinh phé dic trung cho cac lién két cia vat
lidu thuy tinh silica. Ving c6 tim ¢ 430cm™ 1a do dao dong uén cong cua lién két Si-O-Si,
trong khi d6 dinh ph6 800cm™ 14 do dao dong cua lién két dbi xtmg Si-O-Si tao ra.
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Hinh 2. Pho tan xa Raman ciia h¢ miu mang 80Si02:20TiO»:x%Al*:0.5%Er*
voi x=1%, 3%, 5% va 7%
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Céc dinh pho tmg véi bude song 1100cm™ duoc cho 1a do mode dao dong LO cua lién
két bat ddi xung Si-O-Si trong vat lidu [1]. Ngoai ra, nhitng dinh phd Raman & 490cm™ va
600cm™' ciing xuét hién, d6 1a vi tri gy ra boi cac sai hong D1, D2 ctia mang thiy tinh silica
[6]. Ving & 430cm™ va 800cm™ 1a do qua trinh da ngung tu tao thanh, lam cho céc lién Kkét
Si-O-Si duoc hinh thanh trong cu trac cta vét liéu do qua trinh xir Iy nhiét. Nhitng dinh nay
xudt hién nhu trong thuy tinh silica duoc ché tao bang phwong phap néng chay Quartz [1].
Nhu vay, co thé khrfmg dinh r?mg, cac lién két thu duoc tir cac mang dugc ché tao béng
phuong phap quay phu tir dung dich sol-gel ban dau la kha phu hop so véi cac lién két dic
trung cta vat liéu thuy tinh silica dugc ché tao bang phuong phap néng chay Quartz. Véan
dé nay c6 vai tro rat quan trong trong viéc danh gia chat lugng cia mau ché tao bang phuong
phap quay phii so voi mau ché tao bang cac phuong phap khac.
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Hinh 3. Ph6 huynh quang trong viing hong ngoai ciia mang 80Si02:20TiO::x%AI**:0,5%Er**
v6i ndng do AP pha tap 1a 0% va 5% va buéc séng kich thich A=1064 nm

Hinh 3 1a phd huynh quang trong ving hong ngoai cia mang
80Si02:20Ti02:x%A13*:0,5%Er*" voi ndng d6 APP* pha tap 1a 0 va 5%, dugc phi trén dé
Quartz, kich thich béi ngudn laze c6 budc song A=1064nm, quét trong dai séng 1350 - 1750nm,
cong suat kich 1a 800mW va goc mo cua detector 1a 60°. Tir hinh vé ta thiy c6 mot dinh &
1530 nm va mot vai phé 0 1560nm, né dac trung cho qua trinh dich chuyén buc xa tur
132—*115 clia ion Er’*. Do rong phd trong ca hai trudng hop c6 pha tap nhom va khong
pha tap nhom 13 twong dbi giéng nhau va d6 ban rong vao khoang gan 50nm. Sy mo rong
nay bao gdm sy m& rong dong nhat va khong dong nhét. Vi khi d6 sy tuong tac cia truong
mang nén ddi véi cac ion Er** ¢6 su thay ddi ciing nhu c¢6 sy thay di trong twong tac giita
cac ion Er’* khi thay d6i khoang cach giita chiing, dan t6i su tach vach stark va mo rong
phd. Hon nira, thuc té cac ion Er*" khong thé ¢o vi tri hoan toan giéng nhau, nghia 13 c6 su
khac biét trong méi trudng cuc bd cua mdi ion, dan tdi sy mo rong phd khong dong nhat.
Tir két qua trén hinh 3 ta cling thdy cuong d6 huynh quang cia mau cé pha tap ion AI** cao
hon nhiéu so v6i mau khong c6 AIP*. Khi A" dugc dua vao mang nén né cé thé ton tai theo
2 dang, d6 1 du6i dang nhom AlO4, trong mang chudn (formal network) va du6i dang nhoém
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AlOg, trong mang cai bién (modified network) [6]. Trong mang chuin, AI** s& thay thé vi

tri ctia Si, silic ton tai & trang thai Si*'con nhém ton tai & trang thai A" nén khi su thay thé
nay cang nhiéu thi tao ra cang nhiéu nhom AlO, , cac ion dat hiém c6 xu hudng tién lai
gan nhom nay dé tao ra su cin bang vé dién va lam cho cac ion Er*" phan tan déu trong
mang nén. Con trong trudng hop hinh thanh mang cai bién thi ion A" 1am dut giy cac
lién két Si-O-Si lam ion Er*" di vao mang nén dé dang hon ddng thdi nd tao ra cac nhém
Al-O c6 thé phén tan cac dam Er-O-Er thong qua hinh thanh lién két Si-O-Al-O-Er... Nhu
vay, cac nhom AlO4, va AlOgx ¢ thé hoat dong nhu nhitng phan tir hoa tan trong mang
nén ddi véi cac ion dat hiém.
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Hinh 4. Ph6 huynh quang trong viing hong ngoai ciia mang
80Si0,:20Ti02:x%AP:0,5%Er** véi ndng do AP+ pha tap khac nhau:
1%-xanh, 3%-den, 5%-dé va 7%-hong

Ngoai ra, do ban kinh ion ctia AI** 16n hon ban kinh ctia ion Si*'nén né s& lam gian
mang silica, tao khung oxit rong hon nén céc ion Er*" ¢6 nhiéu co hoi dé td hop vao mang
nén hon va 1am cho cuong d6 huynh quang cia mau ting 1én. Cung véi viée nghién ctru trén
dé Quartz, dé xac dinh ndng do ion AI** pha tap t6i wu, chung t6i tién hanh phan tich phd
huynh quang trong ving hong ngoai ctia hé mau mang 80Si02:20TiO2:x%A>*:0,5%Er*" véi
dai ndng d6 ion AP’ pha tap 1a 1%, 3%, 5% va 7% dugc phii trén dé silicon-silica, budc
song cua laze kich thich 1a 976nm (hinh 4). Két qua cho thay khi ting ndng do ion AI** pha
tap tir 1%mol dén 3%mol thi cuong d6 huynh quang ting 1én va dat dén trang thai bio hoa
& ndng d6 pha tap 1a 5%mol. Tiép tuc ting ndng do Al** pha tap dén 7%mol, thi cudong do
huynh quang ctia mang giam manh (hinh 5). Diéu nay dugc giai thich nhu sau: & ndng do
AI®* pha tap thap (<5%mol), s& gitip cho cac ion Er** pha tap phan b ddng déu hon trong
mang silica va lam cho cuong d6 huynh quang ctia miu ting 1én. Tuy nhién, khi nong d6
ion AI*" pha tap tiép tuc tang 1€n, s& xuét hién su phan pha trong vat li¢u, dan toi su hinh
thanh c4c pha giau ion AP va cac pha nghéo ion AI*" lam giam cuong d6 huynh quang cia
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mau. Ngoai ra, ion A’ 1a nguyén t6 c6 ban kinh ion kha 16n nén néu luong ion AI** duoc
dua vao cang nhiéu thi lai 1am cho vat liéu tré nén xép hon, nghia 1a vat liéu lai kém xép
chit hon va dé gy ra cac sai hong. Nhu vay, véi mot néng do pha tap 0,5%mol Er** thi
luong ion AI** tdi wu duoc dua vao vat liéu 1a 5%mol. So véi két qué nghién clru cia mot
s6 nhom trén thé gi6i nhu nhém coa Xavier Ogirnac c6 ti 16 tdi uu:
80Si02:20Ti02:0,31%Er*":5%AI*" thi trong nghién ciru nay ti 1é mol cua ion Er’* dugc tich
hop vao mang nén nhiéu hon [12].
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Hinh 5. Cwong d9 huynh quang ciia mang theo chiéu day
mang khac nhau: 40 16p va 60 16p

Dé danh gia anh hudng cia chidu ddy mang dén kha ning din song ciia mang thuy
tinh da thanh phan, ching t6i da tién hanh ché tao mang 80Si0,:20Ti02:5%AI*":0,5%Er**
v6i chiéu day mang khac nhau. Hinh 5 1a phd huynh quang trong ving hong ngoai ctia mang
40 16p (chiéu day ~ 2pum) va mang 60 16p (chiéu day 3um). Két qua cho thiy cuong do
huynh quang ctia mang 60 16p 16n hon nhiéu so v&i mang 40 16p. Nguyén nhan 14 khi chiéu
day mang tang 1€n thi véi cung mat diém laze chiéu, s6 ion Er*" nhan duogc su kich thich s&
nhiéu hon, dan téi cuong d6 huynh quang ting 1én. Khi ting sé 1an quay phi tir 40 16p 1én
60 16p thi cuong d6 huynh quang ciia cac ion dat hiém tang 1én nhiéu, nhung néu tiép tuc
ting sd lan quay phil v6i quy trinh xir Iy nhiét nhanh ¢ 900°C trong vong 50 gidy thi khi
mang cang day thi sy khac biét do sy gidn nd vi nhiét ciia mang va dé cang 16n, dan toi xuat
hién nhitng tmg suat gay ran nit mang. Ngoai ra, dé ché tao 16p din séng don mode tmg véi
budc song 1530nm thi d6 day cua 16p din khong can qua 16n (chi ¢& 1,5um), do vy trong
nghién ctru ndy chung t6i chi tién hanh khao sat mang vai sé 1an quay phu tdi da 1a 60 16p.

Véi viée sir dung phuong phap quay phu tir dung dich sol-gel dé ché tao mang, thi
quy trinh xr 1y nhiét anh huong rat 16n dén chat lugng mau. Hinh 6 14 phd huynh quang
trong viing hong ngoai ciia miu mang 80Si02:20Ti02:5%A13*:0,3%Er*", duoc U & nhiét
d6 900°C, trong mdi truong khong khi véi thoi gian 1 1a 1 gio va 6 gio. Két qua cho thay,
cudng d6 huynh quang ctia mau @ ¢ 6 gid 1on hon rat nhiéu so v6i 0 mau & 1 gid, vi khi thoi
gian U mau tang 1én, s& gitip cho viéc d6t chay hoan toan cac tap chét hitu co trong miu va
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ting cudng su thoat nudc ra khoi mau, tir d6 gop phén loai bé sy ¢6 mat ciia nhom OH, la
nhém gy ra sy ton hao quang trong vat liéu. Ngoai ra khi ting thoi gian 1 s& giup cho qua
trinh co ngdt va xép chit dugc hoan thién hon, tao ra mot cAu tric vat liéu thuc su on dinh.
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Hinh 6. Cwong do huynh quang ciia mang 80Si0::20Ti0,:5%A*:0,3%Er*"
khi duwgce i 6 900°C véi thoi gian khac nhau: 1 gio va 6 gio
Cuong d6 huynh quang ctia mau 80Si0,:20Ti02:5%A1°":0,3%Er*" phu thudc vao
cong suat ngudn laze (100 - 800 mW) duoc chi ra trén hinh 7. Ta thiy rang, khi cong sut
bom ting 1én thi cuong d6 huynh quang ctia mau ting 1én kha déu din (hinh 16ng).
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Bude song (nm)
Hinh 7. Cwong do huynh quang ciia mang 80Si0::20Ti0,:5%A*:0,3%Er*"
khi cong suit ngudn bom thay doi
Nguyén nhan 1a do khi ting cong suit ngudn bom thi sé photon kich thich t&i mot don
vi dién tich mau ting nén s6 ion Er** bi kich thich dé chuyén tir muc co ban 1én muc “I112 va
cac mirc trén ciing ting 1én, dan t6i sé ion Er’* chuyén miurc tir “I132 vé “Iis» ting va lam ting

cudng do huynh quang ctia mau.
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3. KET LUAN

Ché tao thanh cong mang 80SiO»: TiO2: AI*": Er’* bang cong nghé sol-gel va ky
thuat quay pha véi d6 day mang tir 500nm dén 3000nm. Mang duoc xtr 1y nhiét & nhiét
d6 900°C trong thoi gian 1gid - 6 gio. Két qua chup SEM cho thdy mang c6 d6 dong déu
cao va khong c6 cac sai hong ciing nhu ran nit trén bé mit ciia mang khi 6 phong dai
1én t&i 40.000 lan.

Céc lién két ddc trung cua vat lidu thuy tinh silica-titana duoc khing dinh tir két qua
do pho tan xa Raman ctia hé mau. Ph6 huynh quang cua cac mau dugc khao sat trong ving
hdng ngoai v6i bude song xung quanh 1530nm. Cudng d6 huynh quang ting 1én khi nong
d6 nhom tang tir 1% tdi 5% mol nhung sau d6 lai giam di khi ndng d6 A" tiép tuc ting,

I** va Er’" trong vat lidu nén

Cuong d6 huynh quang cao nhét khi ti 16 mol cia ion A
80Si0,:20TiOx: 1 5%A1*":0,5%Er".

Khi khao sat sy phu thudc cuong do huynh quang vao cac diéu kién cong nghé nhu
thoi gian @ nhiét, d6 day mang va cong suat nguén bom chung toi nhan thay rang cuong do
huynh quang ciia mau & ving budc song 1530nm ty 1¢ thuan véi thoi gian 0 nhiét, d6 day
mang va cong suit ngudn bom.
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THE EFFECT OF AL3* ION CONCENTRATION AND
TECHNOLOGICAL CONDITION ON OPTICAL PROPERTIES OF
SILICA-TITANIA THIN FILM DOPED ER?** ION FOR
OPTICAL WAVEGUIDE APPLICATION

Luong Thi Kim Phuong, Le Thi Giang

ABSTRACT

Silica-Titania glass films co-doped with A’ and Er** ions on silicon substrate were
prepared by sol-gel route and spin-coating technique. Thermal treatment for samples was
set up at 900°C from 1 to 6 hours and film’s thickness varies in the range of 500-3000nm.
The film’s surface morphology as well as defect density can be evaluated owning a Scanning
Electron Microscopy (SEM). The result from Raman scattering spectrum reveals bonds in
material having the same feature bonds of silica glass fabricating by Quartz melting method.
The influence of AP" ion concentration on photoluminescence intensity was investigated
when increasing AP ion concentration from 1 to 7% mol. The highest photoluminescence
intensity obtained at the value of AP" ion concentration is about 5% mol. The effect of
technological conditions such as film’s thickness, annealing time on photoluminescence
properties of the glass film are also studied.

Keywords: Silica-titania glass, AP*

wave guide.

ion, Er* ion, sol-gel, photoluminescence, planar
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