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Fig. 1. A typical batch of tellurite glass microspheres fabric-
ated in this work. Inset: SEM image of a 92.13-um diamet-

er tellurite glass microdisk laser.
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Fig. 2. Schematic drawing of the second heating procedure.
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Fig. 3. (a) Top-view and (b) side-view of a 254.78-pm-diameter microdisk fabricated with a 101.56-pm-diameter microsphere.
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Fig. 4. (a) Top-view and (b) side-view of a 101.52-pm-diameter microdisk fabricated with a 62.48-um-diameter microsphere.
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Fig. 5. (a) A 105.74-pm-diameter microdisk coupled with a 1.83-pm-waist-diameter fiber taper; (b) a typical absorption peak at
1551.0058 nm, representing a Q-factor of 6.2 x 10°.
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Fig. 6. (a) Whispering gallery mode patterns obtained with a Nd**-doped tellurite glass microdisk at different pump powers;
(b) threshold behavior of the microdisk laser. Inset in panel (b) shows the transmission spectra of the coupling system at pump
powers of 1.177 mW and 1.364 mW.
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Fig. 7. Threshold behavior of a Tm?**-doped microdisk laser
(diameter: 104.34 pm, thickness: 15.86 pm). Inset: transmis-

sion spectra of the coupling system at pump powers of
0.928 mW and 1.306 mW.
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Abstract

In this work, we report a two-step thermal pressing method of fabricating microdisk lasers that are suitable
for processing thermally stable glass materials, and we utilize a tellurite glass (TeO,-Zn0O-Na,O) to demonstrate
the feasibility of this method. Compared with the conventional microdisk fabricating methods that rely on a
series of complicated procedures, such as lithography, etching, thermal reflow, and ion implantation, this
thermal pressing method involves only two heating procedures and can be accomplished with simple laboratory
resistive heating furnaces. In the first heating procedure, we crush bulk tellurite glass into powders and drop
those powders through a vertical heating furnace. Glass powders are transformed into microspheres by surface
tension in the furnace. In the second heating procedure, microspheres are placed between two flat/smooth
surfaces and are thermally treated when being pressed with suitable weights. With this procedure, the
“flattened” microspheres turn into the microdisks. In this work, we demonstrate that our fabricated tellurite
glass microdisks possess diameters of 100— 400 pum, thinnest thickness of ~ 8 um, and typical quality-factor
(Q-factor) of ~ 10°. We also dope tellurite glass with active dopants such as Nd*" and Tm3* to fabricate the
active microdisk resonators. We couple those active microdisk resonators with fiber tapers and demonstrate that
with appropriate pump power, apparent fluorescence whispering gallery mode and laser mode can be obtained.
Taking a 105.74-um-diameter, 10.4-um-thickness, and Nd3*-doped tellurite glass microdisk for example, we show
that as the pump power increases above a threshold of 1.364 mW, a lasing peak near 1.06 pm can be obtained.

We also show that lasing peaks near 1.9 pm can be obtained by coupling/pumping Tm?*+ doped microdisks.

Keywords: thermal pressing, microdisk laser, whispering gallery mode, tellurite glass
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