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Introduction

Atomic Force Microscopy  Advantages: Disadvantages:
High Spatial Resolution Slow Scanning Speed
uadrant
photodiode Non-Destructive Tip Wear and Sample Damage
e Force Measurements Deflection laser is an essential
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Complementary Technique interference
/
cantilever ~
AFM-IR AFM-Raman spectroscopy -
AN
camele IR laser S
3
C
(O]
k)
e
(@)
O
https:/ / bruker.com https:/ / molecularvista.com rm—" 6'
Solution with Silicon photonics: 2
@)
High scanning speed Low-cost Compact ©
Get rid of deflection laser Batch fabrication High sensitivity




01 Introduction .[;HUS.
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Waveguide Bragg grating

Waveguide Bragg grating (WBG):
] Robustand easyto fabricate
J High-Speed Operation

) Cantilever based

S10, cantilever
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Waveguide Bragg grating 'UHUS'

Waveguide Bragg grating (WBG):
J Customized wavelength-selective
) High-Quality Factor (Q-factor) Ap =2 N\ Neyy

Nery is the effective refractive index.

Bragg’s equation

A resonance shift AA due to the change of
refractive index An can be expressed by,

AA  An Q
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o Scattering boundary 2

4 Electromagnetic Waves, Frequency Domain (ewfd) 8
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03 Electromagnetic waves simulation 'GHUS'

Swept mesh Port 1

freq(1)=192.17 THz Surface: Electric field norm (V/m)
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Electromagnetic waves simulation 'GHUS'

4 ~db Trasmission : x10°
2% Parametric Sweep Ida0{1)=1500 nm freq{1}=188.86 THz Volume: Magnetic field norm {Nm]@ I s
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Solid Mechanics Simulation 'GHUS'
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Coupling mechanical and optical study

Label: Stationary =
4 ~fo Trasmission v Study Settings
1z2 : . —
EEE Parametric SWE-'E-'FI Include geometric nonlinearity
Step 1: Stationary * Physics and Variables Selection a

Step 2@ Boundary Mode Analysis
Step 3: Boundary Mode Analysis 2
Step 4 Frequency Domain
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Physics interface
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Results
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Conclusion .[}HUS.

A 3D Bragg grating-based optomechanical sensor has been desighed and
simulated in COMSOL.

Cantilever stiffness is about 0.06 N/m.

The direction of the applied force by monitoring the increase or decrease
in reflected power at the specified wavelength.

We present the comprehensive 3D coupled finite element analysis aimed
at understanding the mechanical stress-induced effects on
electromagnetic wave simulations.
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