%23% %5 W
2008 4E 9 A

To B ¥ B 2 i

Journal of Inorganic Materials

XELHE: 1000-324X(2008)05-0902-05
i Ho'* RER SR ENE IRV E M R AR

Emk, T E, EFHE, EX4, W1 =, T #
(MK HHAFEEo2¥n o EaHHERFRLATLEERE, XX 430062)

N

B E RABRK - BR¥ERET 1mol% . 3mol% . 5mol% . 8mol% Ho®' #7%f Bao.esSro.s5TiOs
g, WA T WEAEAY R AFM . XRD 3%, YeEBmSHEROEBUR G, 45RERM:  Ho® P WM 1mol% M mE]
8mol% i, BST WEARHY & 4% 5 BB KGN 1T 615, 650 M 750nm ALHYK S, 3 BIXER. °Fs — °Fy |
°Fs — SFs M1 %Sy . °Fy — °Fr (BRIE, KIEHEM °S2, "y Al tr &0, 4 Ho® ™ ¥JE N 3mol% it =4
RIHMBER TR, I T Ho® 5 Ba®t/Sr®F /Ti'™ 8 10 2 ALl B 3 XA B L)

%X # 8 BST WM, i lBdy ABRE

FESES: TB321  XE#FEIRE: A

Study on the Structure and Photoluminescence of Ho**-doped BST Films

PAN Rui-Kun, WANG Jun, DONG Xiu-Mei, ZHANG Tian-Jin, HU Lan, JIANG Juan

(Key Laboratory of Ferroelectric & Piezoelectric: Materials and Devices of Hubei Province, School of Materials

Science & Engineering, Hubei University, Wuhan 430062, China)

Abstract: Barium-strontium titanate (Bag.5S10.35Ti03) films doped with Ho?* (1mol%, 3mol%, 5mol%,
8mol%) were prepared by the sol-gel technique. The AFM; XRD; UV-Vis spectra and photolumines-
cence (PL) spectra of BST films were investigated.” Results show that the lattice parameters of BST
films increase when Ho3" dopant increases from 1mol% t6/3mol% then decrease with Ho?* dopant from
3mol% to 8mol%. The lights centered at about 615, 650 and 750nm are corresponding to the transitions
of F3 — °F;, °Fy — 2Fy and 2S,, °Fj — 5Fy /respectively. The lifetime spectra of 5Ss, F, and three
PL spectra above indicate that the luminescence intensity reach the maximum in 3mol% Ho?t-doped
BST films. The optimized Ho®>t dopant in BST films is 3mol%. The crossing relaxation mechanisms

and site-substituting between Ho3" and Ba?* /Sr?T /Ti** are analyzed.
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(a) (a) Undoped BﬂST

(b) 1mol% Ho™ -doped BST
(¢) 3mol% Ho’ -doped BST
(d) 5mol% Ho'"-doped BST
(e) 8mol% Ho’ -doped BST
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Fig. 1 -XRD patterns of BST films with different
concentrations of Ho>™
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Fig. 2 AFM surface morphologies of Ho®>*-doped BST films
(a) Undoped; (b) 1mol%; (c).3mol%; (d) 5mol%; (e) 8mol%
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Fig. 3 Variation of roughness and average grain sizes
of Ho**-doped BST films
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Fig. 4 UV-Vis transmission spectra of Ho>*-doped
BST films
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Fig. 5 Some energy levels of Ho®"
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Fig. 6 PL spectra of Ho®*"“doped BST films
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Fig. 8 Lifetime spectra of 582, 5Fy levels of Ho®>t in

Ho3"-doped BST films
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