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Abstract; Rare earth sesquioxide single crystal fibers ( SCFs) are considered to be potential high-
temperature sensing media due to their ultra-high melting point( ~2 400 °C ), stable physical and
chemical properties and flexible structure. The transparent and crack-free Dy’* doped Lu,O, and
Y, 0, single crystal fibers( SCFs) were successfully grown by laser heated pedestal growth ( LHPG)
method. According to the ‘I,;,, and *F,,, energy levels of Dy’ " ion as a pair of thermally coupled en-
ergy levels(TCLs) , the down-conversion luminescence in the wavelength range of 430 — 520 nm was
obtained. The fluorescence intensity ratio( FIR) measurement technique shows that the Dy’ doped
Lu,0, and Y, 0, crystals have a good temperature dependence in the temperature range of 298 — 673
K. The maximum relative sensitivity and absolute sensitivity of Dy: Lu,0, in this range are 0.97% -
K ' (315 K) and 1.62 x 10 " K~ ' (673 K), respectively, showing more excellent temperature

sensing performance.
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Fig.4 The Dy’* doped Lu,0, and Y, 0, SCFs with the diam-

eter of 0.4 mm.
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