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Kerr comb in microcavity system &3
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Kerr comb in a silica toroidal microcavity o3

»Experimental setup

»FWM only
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Motivation N

1. Understanding the effect of SRS is important for Kerr comb generation because these
processes compete with each other inside a microcavity.

2. Coherent Raman combs can be used for sensors, microwave generators, and small
pulse laser sources.

== We study Raman comb formation inside silica WGM microcavities
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Kerr comb in a silica toroidal microcavity o3

»Experimental setup

»FWM only
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Four-wave mixing gain &3

[Case 1: in fiber propagation]
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Competition between Raman & F\WWM gain o3
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Steady-state analysis of gain transition o3
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Simulation/Experiment results

Simulation (Lugiato-Lefever equation)
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Experimental observation of mode interaction via SRS AN

T. Kato, et al., Opt. Express 25, 857 (2017).
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SRS threshold N
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Analysis of transverse mode interaction

»(Q dependency (analytical)
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T. Kato, et al., Opt. Express 25, 857 (2017).
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Experiment: Transverse mode coupling via SRS

T. Kato, et al., Opt. Express 25, 857 (2017).

20 T T T T T T T -20 T T T T T T T
= 4.7 x 10° = 5.2 x 10°
0 = 3.1 x 10 ¢ ¢
x Q = 1.6 X 107

E E 0 = 1.9 x 107 “ \
m m
B S 40t / §
§ %’ ﬂ diff
3 o T _ 3
—_— 2‘ [ same
S S !
) ) -60.-# \"

1400 15|00 | 16|00 | 17'00 1800 1602 16|O4 | 16|06 | 16|08 1610

Wavelength (nm) Wavelength (nm)

Copyright © Keio University



Generation of

SRS comb

Photonic Structure Group, Keio University

Beat signals of Raman combs
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Raman comb formation in silica rod microcavity NS
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Third-harmonic generation in toroid microcavity NS
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Visible light generation with soliton pulse NS
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Phase-matching condition for THG
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S. Fujii, et al., Opt. Lett. 42, 2010 (2017).
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Visible comb generation w/ THG, TSFG, and SRS NS
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Green, Orange, Red light generation w/ SRS assisted THG N
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Third-harmonic generation wl FWM and SRS o3

A. C-Jinnai, et al., Opt. Express 24, 26322 (2016).
S. Fuijii, et al., Opt. Lett. 42, 2010 (2017).
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Summary N

1. Competition between SRS and FWM

€ Controlling the pump allows us to selectively use SRS
and FWM

2. Transverse mode coupling w/ SRS

€ Transverse mode coupling occurs when we pump in the low Q
mode.

€ Good coherence is observed by exciting an SRS comb in the
same transverse mode

3. Broad bandwidth visible light via SRS & THG

€ Better wavelength tuning achieved via SRS
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