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• Presentation Outline

 Project Motivation

 Measurement Principle

 Proof of Concept Experiment

 Signal Processing Algorithm

 Free Space Coupling

 Conclusion and Questions
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MOTIVATION
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MEASUREMENT PRINCIPLE
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The Whispering Gallery Mode

• Resonance Condition: 𝟐 𝝅 𝒓 𝒏𝟎 = 𝒍 𝝀 for 𝑟 ≫ 𝜆

• Very High Q-Factor Sensing (𝑄 =
𝜆

𝛿𝜆
> 107)

𝒏𝟎 𝒏𝟏
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PROOF OF CONCEPT 

EXPERIMENT



11 January 2018

AMT-06, Velocimetry I

11 of 24

A Microresonator Based Laser Velocity Sensor



11 January 2018

AMT-06, Velocimetry I

12 of 24

A Microresonator Based Laser Velocity Sensor



11 January 2018

AMT-06, Velocimetry I

13 of 24

A Microresonator Based Laser Velocity Sensor



11 January 2018

AMT-06, Velocimetry I

14 of 24

A Microresonator Based Laser Velocity Sensor

Cross Correlation

Manual Dip DetectionAutomatic Dip Detection
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SIGNAL PROCESSING



11 January 2018

AMT-06, Velocimetry I

16 of 24

A Microresonator Based Laser Velocity Sensor

Useable

Potentially Useable

Worst Case
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FREE SPACE COUPLING
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• Conclusions

 Demonstrated measurement of Doppler-shifts of laser 

light scattered from a moving target

 Due to high resonator Q-factors, very small changes in 

the velocity can be determined

– Current results indicate a 2.4 m/s velocity resolution

 Demonstrated a signal processing approach that may 

mitigate the effect of signal dropout

 Demonstrated a direct (free-space) coupling approach 

to further mitigate effect of signal dropout
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QUESTIONS?
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