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Master oscillator power amplifier

Master E Pre- 6
. -_— | ‘ ’
oscillator RSy Voo, O | Lo ey ey 1™ Tegend >\\ amptiner
| - -
| Al

P g
1550nm Pump Diode

—

790nm Pump Diode

CoEmEEEEn
—————————— Fibre Bragg Grating

X
Splice

————
Cladding Stripper

10w
amplifier
stage

Optical Isolator

]
o Thulium-doped fibre

Thulium Intermediate Amplifier |

___________________________1(113) _____ | | Multimode Combiner//

‘.‘
.N.
’.’



Distributed Bragg reflector fibre laser
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Short 25mm cavity with high
concentration thulium doped
fibre (8wtk)
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Pump laser choice

 Short cavity requires
core pumping with
high brightness source

" 1550nm single-mode
diodes and Erbium fibre
lasers have strong
absorption

(790nm diodes can be
used as pump sources
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[3] D. Creeden, et. al. 2014 Opt. Express 22, 29067-29080



Temperature control mount

-

Independently temperature
control of FBGs with TECs
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>~ Thermal isolation from
¢ external environment




DBR lasers between 1910nm to 2030nm

-

Emission at 1910.1nm,
1950.2nm, and 2030nm

-

Peaks at least 22dB above
noise floor
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DBR slope efficiencies

1910nm laser
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Slope efficiency = 26.1%
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DBR relative intensity noise (RIN)

-/Comparable RIN to\\

free-running aLIGO
NPRO below 1kHz

« Similar noise
performance

between 1910nm,
1950nm and

<030nm DBRs J

[4] P. Kwee, et. al. Opt. Express. 20, 10 2012
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DBR frequency noise

= aLIGO free rh

—— 1910nm laser
—— 1950nm laser

 Comparable RIN to\‘
free-running aLIGO
NPRO below 1kHz

* Frequency noise
suppression
required for
frequencies >1kHz

\o J

[4] P. Kwee, et. al. Opt. Express. 20, 10 2012




Master oscillator power amplifier
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Pre-amplifier

-
 11W 793nm pump diode
* DBR input power: 20mW at 1950nm

| | |
/—30 —— master oscillator |

—— pre-amplifier

N\
Ul
1

N
o
1

Slope: 34.6%

=
w
1

=
o
1

o
u

Pre-amp output power [W]

~70 ,

©

o
1
X

1910 1920 1930 19I40 1950 1960 1970 1980 1990
Wavelength [nm]

1 2 3 4 5 6 1 8
Pump diode power [W]



Master oscillator power amplifier
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KBZW 793nm pump
diode

e ~20mW from DBR

* Max output ~7.7W

Slope efficiency
~30.5%

R

« ~880mW from pre-amp

Amplifier output power [W]
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(Amplification at
1950nm

* No evidence of
amplified spontaneous
emission (ASE)

 5dB of
fluorescence/noise
observed




10W amplifier stage

* |ncrease in nois
below 10kHz

* Similar noise to
seed at 100kHz

* Frequency noise to

be measured
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Summary

DBR master oscillators between A
1910nm and 2030nm

Suitable noise < 100 Hz for ]

gravitational wave detectors

-

(Thulium fibre amplifier system with
17.7W output at 1950nm with 30%
efficiency

p
J Amplifier noise suppression
required

100W amplifier stage to be built l
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