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Abstract: The spatial and temporal coherence of light are exploited in various optical 

instruments to perform measurement by mechanically moving optical components. In integrated 
optical devices, however, every optical component is carved into the chip. Thus their optical 
functions can hardly be changed despite there is need to control their properties dynamically. In 
this talk, I will present several different ways to move integrated photonic devices to order to 
reconfigure their functions, to achieve high precision measurement of minute forces and to 
couple microwave with light. We first demonstrate moving integrated waveguides by using 
forces generated by light on a silicon chip to excite the device’s mechanical vibration. We 
experimentally prove the theoretical prediction that this new optical force is bipolar – its 
direction can be tuned to be attractive or repulsive by changing the relative optical phase of 
coupled lightwaves, resembling the Coulomb force between positive and negative charges. We 
show the exploitation of optical forces in a variety of interesting optomechanical structures, 
including photonic crystal, micro-disk optical resonators and cavity optomechanics, and 
applications in advanced sensing and optical communication. Second, we will show that 
gigahertz surface acoustic waves (SAW) with sub-optical wavelength can be excited on the 
surface of piezoelectric substrates to strongly modulation light in integrated photonic devices. 
This leads to a new category of piezo-photonic device with potential applications in microwave 
photonics and quantum photonics. Finally, we will demonstrate processes to fabricate flexible 

and tunable photonic devices and to achieve heterogeneously integrated photonic devices for 
broadband operation.           
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