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MWIR Sensing
• The low power and multispectral onchip sensing devices are need of the
hour for having maximum utilization
of photonic integrated circuits.
• Detecting
Thermal
Infrared
radiations of objects at room
temperature and above (≥300 K)
have wavelength spectral peaks ≥
3µm.
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Starting Point

Coupled mode equations
For Optical Mode

𝜔𝑠 = 𝜔𝑝 ± Ω
𝛽𝑠 𝜔𝑠 = 𝛽𝑝 (𝜔𝑝 ) ± 𝛽𝑚 (Ω)
𝑚𝑠 𝜔𝑠 = 𝑚𝑝 (𝜔𝑝 ) ± 𝑀𝑚 (Ω)

𝛻 × 𝛻 × 𝐸 = 𝜇𝑜 𝜀 𝜕𝑡 2 𝐸 − 𝜇𝑜 𝜕𝑡 2 (𝛿𝑃)

For Mechanical Mode
𝛻 ∙ 𝑐: 𝑆 − 𝜌𝜕𝑡 2 𝑈 = −ℱ

(𝜕𝑡 +(𝑖Δ𝑝 + 𝜅𝑝 Τ2))𝑎𝑝 =-i𝑔𝑜 𝑎𝑠 𝑏 + 𝜅𝑒𝑝 𝑠𝑝
(𝜕𝑡 +(𝑖Δ𝑝 + 𝜅𝑝 Τ2))𝑎𝑠 =-i𝑔𝑜 ∗ 𝑏 ∗ 𝑎𝑝 +
+ 𝜅𝑒𝑠 𝑠𝑠

(𝜕𝑡 +(𝑖Δ𝑚 + 𝛾Τ2))𝑏=-i𝑔𝑜 ∗ 𝑎𝑠 ∗ 𝑎𝑝

Photo-elastic and moving-boundary Gain contributions
This is an attempt to grasp the nature of photo-elastic
component used in coupling equations:
𝑔𝑝𝑒 = 𝑔𝑜𝑚 𝑝𝑒 ∗ 𝑥𝑧𝑝𝑓

𝑥𝑧𝑝𝑓 =
𝑔𝑚𝑏 = 𝑔𝑜𝑚 𝑚𝑏 ∗ 𝑥𝑧𝑝𝑓

ℏ
2𝑚𝑒𝑓𝑓 𝐿𝑚 Ω𝑚

Atomistic Simulation Model For Phoxonic Structure
Input parameters:
geometry, physical, materials,
domain selection
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Post processing, visualization, gain
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The simulated back-reflection is lower than
−10 dB from the wavelength of 2.26 μm to
the wavelength of 2.4 μm.

Analysing the mechanical mode variation due to thermo-optic effect

Whispering gallery
mode

Flexural mode

Dilational mode

Current Work in Progress:
• The idea is to simulate Brillouin scattering using a
single integrated platform
• To create a python based Machine learning model
for this purpose, which could be integrated with
available simulators.

