Broadband gigahertz freguency comb via mechanical-optical-
mechanical multimode lasing
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Abstract

We report a broadband (>15 GHz) optomechanical frequency comb resulting
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MOM configuration: concept

A bit of theory!']
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Multimode optomechanical system with two independent

mechanical modes that interact with the same optical cavity

Experimental platform[l

We design a platform achieving the MOM configuration
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Disorder-induced mode
localization In the air-slot

Master equations
{ a(t) = A+ g1x1 + gaxz) — kp)a(t) +

N
K (t) = —Tix; — Qix; + 2Q,9;al?

Mechanical susceptibilities
{ Qerri = Rixorri}/29;

Cotri = SXerri}/

-> Direct optomechanical coupling

-> Indirect MOM coupling

Frequency domain

We study the lasing dynamics of the mechanical modes
v.S. laser wavelength A and power P;_

No lasing - M1 and M2
are thermally excited

Single lasing - M2 Is
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Comb — M1 and M2 are
lasing, comb formation
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Time domain

Checking the real-time output optical power reveals the
modulation dynamics.
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Mechanics Lasing thresholds
M1: In-
| plane Feff,l <0
breathing mode
theory Experiment Feffz < 0
M2: phononic standing . 1292 1494 O 1492 1494
wave at the interface A (nm) A (nm)

Conclusion

Double optomechanical lasing leads to a frequency comb
with center (), and spacing ().

Operation regime can be controlled using 4 and P,
Dynamics ranging over 15 GHz:
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