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Abstract
Er-doped fluoride grass fiber lasers are expected to be put into practical use as a high-power laser source in the 2.7-um
band. This article provides a technical overview of the mid-infrared Er fiber lasers, and reviews several state-of-the-art

fiber lasers.
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Fig.1 Optical attenuation in glass fibers, absorption coefficient
of water, and emission wavelengths of fiber lasers and
CO2 laser.
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Tablel Comparison of properties between silica and ZBLAN

glasses®.

Glass property Silica ZBLAN
Transmission range, pm (10 m length, T > 90%) 0.3-2 0.3-4
Maximum phonon energy, cm™' 1100 600
Strain point or glass transition point, "C 1075 265
Specific heat, J/g-K 0.179 0.151
Thermal conductivity, W/m-K 1.38 0.628
Expansion coefficient, 107K 0.55 17.2
Density, g/fem™* 220 433
Knoop hardness, kg/mm? 600 225
Fracture toughness, MPa-m'? 0.72 0.32
Young's modulus, Gpa 70 583
Refractive index, at 0.589 pm 1.458 1.499
Abbe number 68 76
Zero material dispersion wavelength, pm 1.3 1.6
Nonlinear index, 10" esu 1 0.85
Thermo-optic coefficient, 10 /K 11.9 =14.75
Solubility in water, wt% insoluble 29.2
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Fig.2 Energy level diagram of Er’" ion in ZBLAN glass.
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Fig.4 Energy level diagram of Er’' ions in ZBLAN glass
showing the energy transfer upconversion processes.
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laser at a repetition rate of 120 kHz V.

300 T ) 14

< Average Power
4 Puise Duration
O Puise Energy

r
(=]
(=]

_

(=]

o
T

Pulse Duration (ns)
Pulse Energy (uJ)
Average Power (W)

B o-p g o

a 42

0 L el
100 200 300
Repetition Rate (kHz)

Fig.12 Average power, pulse duration, and pulse energy as a
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