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MWIR Sensing

The low power and multispectral on-
chip 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 >
3um.




THE BIG PICTURE

MWIR Sensors

Need to have a low-power and

multispectral operation
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Solutions to
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Materials :
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PhoXonic
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Starting Point

Coupled mode equations

For Optical Mode
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Photo-elastic and moving-boundary Gain contributions

This is an attempt to grasp the nature of photo-elastic
component used in coupling equations:

e

Ipe — GomP® * Xzpf

Xzpf =

— mb
Imb = Yom * xzpf




Atomistic Simulation Model For Phoxonic Structure

Input parameters:
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Coupling Efficiency (dB)
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The simulated back-reflection is lower than
-10 dB from the wavelength of 2.26 ym to
the wavelength of 2.4 ym.



Monitor Value (a.u.)

Analysing the mechanical

mode variation due to thermo-optic effect

Ez @ Freg=0.421941um™ [BPM Field (2=5.88)]

Whispering gallery

mode

cT (um)

0.5697

Monitor Label,
Type, Location:

Mon#8
Ey?, (0,-1,6.25)

Mon#9
Ey?, (0,-0.5,6.25)

Mon#10
Ey?, (0,0,6.25)

Mon#11
Ey?, (0,0.5,6.25)

Ey @ Freq=0.421941,m"! [BPM Field (z=5.88)]

Flexural mode

Eps @ Freq=0.421941um"! [BPM Field (2=5.88)]

1137

66
64

56
54+
52+

50+

624
€607
L
S 58 fl

1.887

u)

Diffraction Efficiency (a.

Y (um)

Ex @ Freq=0.421941um™" [BPM Field (z=5.88)]

-1 0 1 0.0
X (um)
1o (1,0R 07 IR
09 4 .
©OOR
E y 00R
087 o — e
07 J R 3 N oR
“.or 8 057 Py i
o8 ‘ z N “or
05 ©oor § 04 - o
g o
04 — o1 ] 0 .
c 034
101
037 Total Reflection % o
g
021 Totel Transmission E 02+ Talel Reflecton
7 Absorption 01 Talal Transimessicn
0.0
2 Aosorpbon
Wavelength (um) 0.0 T T
2 3 4 H
Wavelength (um)



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.




