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Fabrication of Er3* doped tellurite whispering gallery mode
microsphere laser using 0.98 um and 1.48 ym pump lasers
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Abstract. We reported lasing in Er** doped tellurite glass whispering gallery mode microspheres
fabricated using the plasma torch method.15Na2025W0360TeO2 doped with 0.5 mol% Er’* is used
for the fabrication of microspheres. Laser light from the pump is coupled to the microsphere through
a half and a full tapered fiber. An optical spectrum analyzer receives the counter propagating light
from the microsphere. Pump lasers of 980 nm and 1480 nm are used to achieve the laser emission at

1570 nm.

Whispering gallery mode microsphere resonators
gained considerable attention due to their
applications in sensing, lasing and
telecommunication [1]. High quality factor (10°-
10°) and low mode volume of microspheres makes
them suitable candidates for microlaser applications.
Rare earth-based (Er**, Tm’', Ho*", Nd**) laser
sources have been widely used for the fabrication of
microlasers [1-3]. Rare earth ions doped with
glasses such as tellurite, phosphate, fluoride and
oxide glasses have been shown to be an effective
material for laser production [5,6]. Tellurite glasses
exhibit exceptional mechanical and thermal
characteristics as well as excellent transparency
from the visible to the mid-infrared spectrum [4].
The high solubility of rare earth ions in tellurite glass
makes it possible to increase the doping
concentrations, which enhances pump efficiency. In
this letter, we reported Er’* doped tellurite
microsphere laser production using pump lasers 980
nm and 1480 nm. We used a home-made plasma
torch set up for the fabrication of microspheres. This
method is inexpensive and suitable for producing
microspheres with diameters ranging from 11-88
micrometers.

15Na2025W0360TeO2 doped with 0.5 mol% Er**
sample is used for the fabrication of microspheres.
Plasma torch method consists of two electrodes
which is connected to a high voltage supply, when
the glass grains are passing through the electric arc
they melt and acquire spherical shape due to surface
tension. Figure 1 depicts the plasma torch method
for the fabrication of microspheres. For the
microlaser experiments, pumping is accomplished
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through evanescent coupling using a full tapered
fiber. 980 nm or 1480 nm pump is connected to a
multiplexer, which is in turn connected to the
microsphere coupling system. Schematic of the
experimental set-up is shown in figure 2. The
counter propagating light from the microsphere is
received by an OSA (optical spectrum analyzer).
The microsphere coupling system was connected to
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Fig. 1. Schematic of plasma torch method used for the
fabrication of microspheres.

© The Authors, published by EDP Sciences. This is an open access article distributed under the terms of the Creative Commons Attribution License 4.0
(https://creativecommons.org/licenses/by/4.0/).



EPJ Web of Conferences 287, 05031 (2023)
EOSAM 2023

https://doi.org/10.1051/epjconf/202328705031

Laser Intensity(nw)

Laser Intensity(nw)

IjMulﬁplexer S VoA

Pump
‘ ‘ Power ___ Coupler
meter 95:5

-

OSA

Fig. 2. Schematic of experimental set up for the microlaser experiment using a full tapered fiber

the 95% splitter's outputs. A power meter connected
to the 5% output of the coupler is used to measure
the source power. Green light up-conversion can be
observed when microsphere is coupled to the
tapered fiber. We achieved single mode and
multimode lasing in 1.5 pm-1.6 pm range using 1.48
um and 0.98 pum pump lasers. Single mode lasing
reported with 980 nm pump and multimode lasing
observed with 1480 nm pump lasers are shown in
the figure 3 and figure 4 respectively.
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Fig. 3. Single mode lasing observed with 980 nm pump.
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Fig. 4. Multimode observed with 1480 nm pump.

In addition, we measured the quality factor (Q) of
the microsphere. The measured value is 0.4x 10°.
The Lorenz fitting of the mode for Q factor
measurement is shown in figure 5.
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Fig. 5. Lorenz fitting of the mode for the Q factor
measurement.
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