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Abstract
We report a broadband (>15 GHz) optomechanical frequency comb resulting 

from two-mode lasing in a mechanical-optical-mechanical (MOM) system. 
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300 nm

MOM configuration: concept

Multimode optomechanical system with two independent 

mechanical modes that interact with the same optical cavity

ሶ𝛼 𝑡 = 𝑗 Δ + 𝑔1𝑥1 + 𝑔2𝑥2 − 𝜅𝑡 𝛼(𝑡) +
𝜅𝑒
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ሷ𝑥𝑖 𝑡 = −Γ𝑖 ሶ𝑥𝑖 − Ω𝑖
2𝑥𝑖 + 2Ω𝑖𝑔𝑖 𝛼
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Archetypal optomechanical picture

A bit of theory[1]

Master equations

Mechanical susceptibilities
Ωeff,𝑖 = ℜ 𝜒𝑒𝑓𝑓,𝑖

−1 /2Ω𝑖

Γeff,𝑖 = ℑ 𝜒𝑒𝑓𝑓,𝑖
−1 /Ω𝑖

𝝌𝐞𝐟𝐟,𝒊
−𝟏 = 𝝌𝐦,𝒊

−𝟏 + 𝚺𝐎𝐌,𝒊 +𝑲𝒊

𝐾𝑖 𝜔 ∝
ΣOM,𝑖 𝜔 × ΣOM,𝑗 𝜔

𝜒𝑗[𝜔] + ΣOM,𝑗 𝜔

ΣOM,𝑖 𝜔 = 2Ω𝑖𝑔𝑖
2𝜎 𝜔 → Direct optomechanical coupling

→ Indirect MOM coupling

Optics 

Experimental platform[2]
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No lasing - M1 and M2
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theory Experiment
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Lasing thresholds

𝚪𝐞𝐟𝐟,𝟏 < 𝟎

𝚪𝐞𝐟𝐟,𝟐 < 𝟎

Time domain
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We design a platform achieving the MOM configuration We study the lasing dynamics of the mechanical modes 

v.s. laser wavelength 𝝀 and power Pin

Conclusion
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Checking the real-time output optical power reveals the 

modulation dynamics.

• Double optomechanical lasing leads to a frequency comb 

with center Ω2 and spacing Ω1.

• Operation regime can be controlled using 𝜆 and Pin

• Dynamics ranging over 15 GHz:
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