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ABSTRACT

GeysGasSy glasses doped with Tm?* or Tm* /Ho'™ were prepared and the emission efficiencies of 2.02
um [uarescence were investigated. In the case of Tm?' single doping, intensity of 1.80 um (°F, — #H,) enussion
increased drastically when the concentration of Tm® exceeded 0.5 wt% while that of 146 um CF;— 5Hy)
fluorescence remamed unchanged. Glasses co-doped with Tm?" and Ho®' showed a continuous increase in
202 pm ermssion intensity with the addition of Tm'* from 0.1 to 1.0 wl.% while the amount Ho'~ remained
conslant at 0.1 wt.% and it has been attributed to the efficient energy transfer process of Tm?~ ! H, — Ho'-
*I;. Calculation of Lhe energy transler rates based on the steady-state rale equations showed that the forward
transfer of Tm’* — Ho®" increased greater than backward transfer with the addition of Ho"
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Fig. 1. UV/VIS/NIR absorption spectrum and energy
level diagrams of Tm"™ and Ho?*~ in GewxGasSy.
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Fig. 2. Emission inlensities of GepGasSn doped with
0.05~1.0 wi.% of Tm’*. Pump wavelength was
798 nm.
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Fig. 3. Emission ntensities of GessGasSyn glass with
Tm"* concentration of (a) 0.1, (b) 0.3, (c) 0.5,
(d} 0.7 and (e) 1.0 wt.% with Ho™" concentration
fixed to 0.1 wt%. Pump wavelength was 798
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Fig. 4. Emissions of two infrared fluorescences as
Ho** concentration increased from (3) 0.1, (b)
0.5 to (c) 0.7 wt.% with a fixed Tm®" content
of 1.0 wt.%. Pump wavelength was 798 nm.
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Fig. 5. Energy level diagrams of Tm’* and Ho'~ with
transitions responsible for the observed emis-
SIOMS.
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Fig. 6. Energy level diagrams of Tm*" and Ho®" with
the emissions and notations used for the calcu-
lation of the energy transfer rates.

Table 3. Values used for the Energy Transfer Rate Calculations

wit.% o (m?) ¢ {s7'm™® | RNm (879 m/ny TN2/Ty ng/ny T (ms)
Tmit 1.0 He*t 0.1 7R8> 107% 358X 10% 2214 171 0.30 — 315
{798 nm 0.5 “ " # 0.48 0.67 - 3.07
pumping) 0.7 " v ” 0.38 0.72 — 2.64
Tm™ 10 Ho?t 0.1 B.663107% | H7EX 1P — 0.37 — 0.29 315
{900 nm 05 » " - 0.30 - 0.30 3.07
pumping) 0.7 » " - 0.27 - 0.35 2.64
* W, =354 s71 T71=Wy, T2=369 ms, Wy =130 57! as calculated from the Judd-Ofelt analysis.
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