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, Kerr frequency comb

Kerr comb Conventional frequency comb sources
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Background
. Mode locked pulse In microcavities %

Cascaded FWM occurs by pumping the microcavity with CW laser
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Mode locking was demonstrated using Si;N , and MgF, microcavities
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Background

. Motivation

SiN microring SiO, microtoroid

mode locked pulse
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mode locked?

Strong nonlinear effect,
but...

+ optomechanical noise

T. Herr et al., Nat. Photon. 6, 480 (2012)
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Background

. Cavity optomechanical vibration %
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Experiment
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Experiment setup
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Kerr comb generation with single-FSR %

RF signal

Multiple of 66 MHz signals
by cavity optomechanics
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Experiment

Mode locked pulse with single-FSR

v

Transform limited pulse (TLP) of single-FSR comb was generated
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Simulation

Simulation of temporal behavior %

Simulation model

<4—P resonance modulation calculation
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Simulation

Transmittance with high power pump %

Slowly varying field amplitude in microcavity a(t); -—-----"-""""""""""""""--------oo
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Simulation

Transmittance with high power pump %
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Experiment

Kerr comb generation with multi-FSR %

Transmittance Optical spectrum RF signal
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Conclusion

Conclusion
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= Mode locked pulse with single and multi FSR was generated
from a silica toroid microcavity though “soliton step” was not
observed.

= Kerr comb at low noise state had narrow linewidth of 200 kHz,
which is same order as that of pump laser.

= | ocal minimum of transmittance shows that resonance
modulation by optomechanical vibration gets over the detuning.
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