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X Introduction to OPOQO frequency comb technology
X Concepts and operating principles
x Comb-offset control in a fs OPO

x METROCOMB project

X Recent results
A Frequency combs tunable across one octave of bandwidth
A OPO frequency combs at 1 GHz and above

A Precision metrology and stabilisation
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X Introduction to OPOQO frequency comb technology
X Concepts and operating principles
x Comb-offset control in a fs OPO

A OPO frequency combs at 1 GHz and above
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X An optical parametric oscillator is effectively a "photon splitter”

x Every converted pump photon (iw ), yields signal (ha)s) and idler (hwi) photons

A

e femtosecond laser

femtosecond
OPO

x \Wavelength coverage from the visible to the mid-infrared is readily available by
adjusting:
A crystal phasematching
A OPO cavity length (tens of um adjustment)
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x Synchronously pumped OPOs have near-IR and mid-IR frequency combs with
spacing equal to the pump.
x  Offsets of pump, signal and idler combs described by: 5}) =0, +0,

Femtosecond laser

OPO comb offsets
are easily tuned by
small (nm) changes
to the cavity length
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Teresa I. Ferreiro, Jinghua Sun and Derryck T. Reid, Opt. Lett. 35, 1668 (2010)

The carrier envelope offset can be measured by using interference between the pump super-
continuum and the pump + signal, or pump + idler sum-frequency mixing light e.g. idler CEO:

idler (i) signal (s) / pump (p)
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x Comb-offset control in a fs OPO
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X Recent results
A Frequency combs tunable across one octave of bandwidth
A OPO frequency combs at 1 GHz and above
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x Development of high-repetition-rate OPO frequency combs for mid-IR
spectroscopy

x Bring together 5 SME partners from across the supply chain

x Research carried out by 3 RTD performers with extensive comb experience
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x Development of high-repetition-rate OPO frequency combs for mid-IR
spectroscopy

x Bring together 5 SME partners from across the supply chain
x Research carried out by 3 RTD performers with extensive comb experience
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x Project led to increased collaborations between suppliers and researchers
x Strong benefits for both parties
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