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Fig. 1 Flow chart of experimental procedure for preparing the
Er'*-Yb’* co-doped Al,O, powders by the sol-gel method
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Fig.2 The XRD patterns of undoped,1 mol% Er’* doped, and
1 mol% Er'* and 1 mol% Yb’" co-doped AlLO,
powders at the sintering temperature of 900 C
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Fig.3 The PL spectra of undoped, 1 mol% Er’* doped, and 1

mol% Er’* and 1 mol% Yb’* co-doped Al O, powders
at the sintering temperature of 900 °C with the same
pump power of 0.64 W
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Fig-4 Schematic of the energy transfer process between Yb'*
and Er’*
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Fig. 5 The PL spectra of 1 mol% Er’* and 1 mol% Yb'* co-
doped Al,O, powder with the different pump powers
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Photoluminescence Properties of Er’*-Yb’* Co-doped
AL O, Powders Prepared by Sol-gel Method
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Abstract The Er'*-Yb’" co-doped Al,0, powders have been prepared by the sol-gel method, using alumina
isopropoxide [ A1{ OC;H, ), ]-derived y-AIQOH sols with the addition of erbium nitrate [ Er(NO, ), - 5H,0] and
ytterbium nitrate [ Yb(NO, ), - 5H,0]. The experimental results indicated that the mixture of y-( Al,Er,Yb),0,
and §-( Al,Er,Yb),0, phases was obtained for the 1 mol% Er’* and 1 mol% Yb’* co-doped Al,O, powder at the
sintering temperature of 900 C. The photoluminescence ( PL) spectra centered at 1.533 pum were observed for the
1 mol% Er’* doped, and 1 mol% Er'* and 1 mol% Yb’* co-doped Al,O, powders. The full widths at half
maximum (FWHM) of about 53 nm was detected for the PL spectrum of the 1 mol% Er’* doped Al,Q, powder.
With the Er’*-Yb’* co-doping, the PL intensity was increased by about a factor 2, and corresponding FWHM was
also increased to 63 nm. For the 1 mol% Er'* and 1 mol% Yb’* co-doped Al,O, powder, the PL intensity first
increased linearly with the increase of the pumping power from 0. 1 t0 0.8 W, and then the saturation tendency was
observed when the pumping power was further increased to about 0.94 W,

Keywords Er’*-Yb’* co-doping; Al,O, powder; Sol-gel method ; Photoluminescence
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