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M. Chernysheva et al. “SESAM and SWCNT mode-locked all-fibre thulium-doped lasers based on the
nonlinear amplifying loop mirror ”, IEEE J. Selected Topics in Quantum Electronics 20(5), 448, 2014
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M. Chernysheva et al. “Higher-order soliton generation in hybrid mode-locked thulium-doped fibre ring
laser”, IEEE J. Selected Topics in Quantum Electronics 20(5), 425, 2014
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AIPT

Aston Instituts of Photonic Technclogies

Yb-doped
Iggerss Er-doped Tm-doped
Er- and fifore fibre
ZBLAN I
Nd-dopER| dasefs asers

' Ho-doped
fibre
lasers

flbre
lasers

. Bi-doped
filsre 74 2%
lasers

4% 4% 4% 5% 59

1.0 1.2 15 1.8 2.0
Wavelength (um)



DM at 45°
HT @ 980 nm
R = 66% @ 2800 nm

Aspheric
<«— InSelenses — >
(f=12.5 mm)

End cap

Er®*: fluoride fiber

(L=3m)

—

&
==]

=
o

FWHM = 207 fs

AC Intensity [a.u.]
(=]
=

et
[N

(=]

0
Delay [ps]

Relative power [dB]

=20

Output characteristics

Arpz 207 fs,
Pver= 44 mW

E =0.8 nJ
Ppeak = 3.5 kW

2760 2780 2800 2820 2840 2860

A [nm]

S. Duval et al. "Femtosecond fiber lasers reach the mid-infrared,” Optica 2, 623-626 (2015)
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Tomonori Hu, Darren D. Hudson, and Stuart D. Jackson, "Stable, self-starting, passively mode-locked
fiber ring laser of the 3 um class,"” Opt. Lett. 39, 2133-2136 (2014)



1960 William R. Bennett
demonstrated of the first
gas laser, the Helium—
neon laser
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gas lasers didn't
find wide
application range
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221 (2016)
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Mid-IR Fiber Lasers are not the only obvious solution. What are we
up against?

ApGaSe,
ApGas;
Gase
OP-GaAs/Ge
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- Conclusion
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s “ What is to be developed or improved?
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* Novel glass matrixes, structures and design of optical fibres to :

- create optical gain in Mid-infrared,;
control intracavity dispersive parameters;
- achieve sufficient nonlinear characteristics.

* Direct modulation
Fast, miniature, low power consumption modulators
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