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High power and high brightness broadband supedhgant sources have applications in a number asaneluding
sensing, spectroscopy, medical imaging and metyola@ne attractive way to generate broadband ougpuia the

process of amplified spontaneous emission (ASE) mare-earth doped fibre. Fibre-based superfleergssources
offer high efficiency, a wide range of operatingvetengths by employing different rare earth dopants, via cladding
pumping, the prospect of high output power. Fomeoapplications, the requirement for high poweraiso

accompanied by the need for a linearly-polarisedjlsispatial-mode output beam. This combinatioromérating
characteristics is more difficult to achieve anaoels extra demands on the fibre design and owssiém design.

Here, we report a 106 W single-mode, single-endwe Superfluorescent source with a linearly-pakedi output
beam based on a simple two-stage configuration osing a cladding-pumped Yb-doped fibre superflsoent seed
stage and a polarization-maintaining (PM) claddiugaped Yb-doped fibre amplifier stage. The experital set-up is
shown in Figure 1. The seed-stage comprised ddhmYb-doped double-clad fibre and a 15 W diodmptsource at
915nm. The fibre had a 30m-diameter Yb-doped alumino-silicate core with aneuical aperture (NA) of 0.06, and a
pure silica inner-cladding of diameter, 406 The fibre was prepared with a perpendiculai®aeed end-facet at the
pump in-coupling end of the fibre and with an angbiished end-facet (at ~10°) at the opposite ehthe fibre to
suppress parasitic lasing and achieve a predonyrsatgle-ended output. At the maximum launchechpyower of ~
14 W, the seed-stage produced ~ 3W of broadbangblamsed) amplified spontaneous emission (ASEpuaufrom
the angle-polished fibre end in a single-spatialbeam with an Rparameter of ~1.1. The output from the seed was
passed through two Faraday isolators with a conshis@ation of ~ -60dB to strongly attenuate argdieack from the
power amplifier stage. This reduced the ASE potger 840 mW due mainly to the polarization-relatess of the
isolators.

The fibre power amplifier stage employed ~7.3tterbium-doped double-clad PM fibre (supplied hyfén) and
a high-power 976 nm diode-stack pump source yigldinmaximum incident pump power of 208 W. Thedibad a
20um-diameter core, a core NA of 0.06, an inner-clagdiiameter of 4Q@m and a nominal inner-cladding NA of
0.48. The core birefringence was ~ 2 x*10Both ends of the fibre were angle-polished at0% to eliminate
backreflection from fibre end facets. The fibresvemd-pumped through one end-facet and the seedougted into
the core at the opposite end of the fibre. A glfe plate at ~jim was used to align the seed beam polarizatiometo t
fast (or slow) axis of the PM fibre. A dichroicnmdr was used to extract ASE output from the pumpdupling end of
the fibre. Figure 2 shows the amplified ASE outpaotver as a function of launched pump power fdietght launched
seed powers of 530mW, 390mW, and 10mW. For a peegr of 530mW, the maximum output power was 106 W
for a launched pump power of 187 W. The polar@atextinction ratio was measured to be 13.5 dB. Jlope
efficiency with respect to launched pump power we&7%. When the launched seed power was reducetiGim\WV,
the maximum output power was only slightly lowed 80 W, corresponding to a single-pass gain of 40ldBall cases,
the maximum output power was limited by the avddlgiump power, and there was no evidence of pardaging.
The core of the PM fibre was slightly multimode lwia V-parameter of ~3.6, so we employed bend-imdiuce
suppression of higher order modes with a bendidysaof ~ 8 cm to ensure fundamental mode operatidmder these
operating conditions, the beam propagation fa (vas measured to be less than 1.1. The ASE specpanned
the wavelength range of 1035-1100 nm and 3dB badtbdwias 21 nm (i.e. from 1056 nm to 1077nm). Thesjpects
for further improvement in performance will be dissed.
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Fig. 1 Setup for the dual-stage fiber ASE source Fig. 2 ASE output power versus launched pump power



