
17 October 2022

POLITECNICO DI TORINO
Repository ISTITUZIONALE

Rare earth doped phosphate fibre amplifier at 1.5 m for LIDAR / Milanese, Daniel; Boetti, Nadia G.; Moschovits, Omri;
Pugliese, Diego; Ishaaya, Amiel; GALLICHI NOTTIANI, Duccio; Janner, DAVIDE LUCA. - ELETTRONICO. - (2020).
((Intervento presentato al convegno Italian Conference on Optics and Photonics tenutosi a Parma nel 08-11 Settembre
2020.

Original

Rare earth doped phosphate fibre amplifier at 1.5 m for LIDAR

IEEE postprint/Author's Accepted Manuscript

Publisher:

Published
DOI:

Terms of use:
openAccess

Publisher copyright

©2020 IEEE. Personal use of this material is permitted. Permission from IEEE must be obtained for all other uses, in any
current or future media, including reprinting/republishing this material for advertising or promotional purposes, creating
new collecting works, for resale or lists, or reuse of any copyrighted component of this work in other works.

(Article begins on next page)

This article is made available under terms and conditions as specified in the  corresponding bibliographic description in
the repository

Availability:
This version is available at: 11583/2845383 since: 2020-09-11T11:25:03Z

IEEE



 

 

RARE EARTH DOPED PHOSPHATE FIBRE AMPLIFIER AT 

1.5 μm for LIDAR 
 

Daniel Milanese1*, Nadia G. Boetti2, Omri Moschovits3, Diego Pugliese4, Amiel Ishaaya3, Duccio 

Gallichi-Nottiani4, Davide Janner4 
 

1 Università di Parma – DIA and RU INSTM, Parco Area delle Scienze 181/A, 43124 Parma, Italy 

2 LINKS Foundation – Leading Innovation and Knowledge for Society, Via P. C. Boggio 61, 10138 Torino, Italy 

3 Ben-Gurion University of Negev, School of Electrical and Computer Engineering, 8410501 Beer-Sheva, Israel 

4 Politecnico di Torino – DISAT and RU INSTM, Corso Duca degli Abruzzi 24, 10129 Torino, Italy 

*daniel.milanese@unipr.it  

 
The research work reports on the design and fabrication of a compact optical fibre amplifier operating at 1.5 μm. A novel 

Yb/Er co-doped phosphate glass was developed and the optical fibre preform fabricated by rod-in-tube technique. 
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1. Introduction 
High-power eye-safe laser detection and ranging (LIDAR) 

sources are used for remote sensing for aerospace and 

automotive applications [1,2]. They are usually made in 

master oscillator power amplifier (MOPA) configuration. 

Traditional solutions are bulky, heavy and expensive, which 

does not make them suitable for installation on small/medium 

unmanned aerial vehicles (UAVs).  

Phosphate glass optical fibres allow reducing the length of the 

power amplifier, thanks to their ability to incorporate high 

amounts of rare earth ions: this results in high optical gain per 

unit length [3, 4]. 

We report on the design, fabrication and characterization of a 

custom Yb/Er doped phosphate optical fibre, followed by the 

demonstration of optical gain using a pulsed seed laser 

operating at 1.5 μm. 
 

2. Experimental 
The phosphate core and cladding glasses selected for this 

work were fabricated by melting a powder batch of high 

purity (99+%) chemicals inside an alumina crucible at a 

temperature of 1400 °C for 1 h. A multi-mode optical fibre 

was fabricated by preform drawing, with the preform 

obtained by the rod-in-tube technique.  

The so fabricated fibre was used for optical gain 

measurements using a pulsed seed laser with a centre 

wavelength of 1538 nm. The laser specifications are: 20 mW 

average power, 0.7 ns pulse duration, 40 kHz of repetition 

rate which are equivalent to a ~670 W peak power. The seed 

was connected with a multi-mode and broadband pump laser 

(centre wavelength of 910 nm) by a pump combiner. The 

output of the pump combiner (9/125 μm) was butt coupled to 

the Er:Yb phosphate glass fibre with a 3-axis precision stage. 

A counter propagating second pump laser (976 nm with a 

core of 105 μm) was collimated with an aspheric lens of 20 

mm focal length. Then, the collimated beam propagated 

through a dichroic mirror, focused onto the fibre cladding and 

the amplified seed was reflected by the dichroic mirror and 

through an optical filter into the power meter. 
 

3. Results  

The optical fibre was successfully drawn and featured: core 

and cladding diameters of 50 and 125 m, respectively; 

numerical aperture of 0.11; optical loss of 3.6 dB/m at 1300 

nm.  

The maximum peak power was measured to be ~1.6 kW, 

which is equivalent to an optical gain of 3.8 dB. This result 

was achieved with a 4 cm-long fibre sample (Fig. 1).   

 
Fig. 1 Laser output peak power as a function of the pump laser diode 

total power. 
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