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Focused Laser Self-Mixing Interference Caused by
Rotatable Reflector

Guo Yang Zhong Jingang

Department of Optoelectronic Engineering, Jinan University, Guangzhou, Guangdong 510632, China

Abstract Rotation of a reflector leads to a phenomenon of self- mixing interference (SMI) of a beam of
unfocused laser. There are methods proposed for a measurement of angle by using the unfocused-laser SMI.
However, the range of angle measurement is limited by the size of the utilized laser aperture. The SMI of the
beam of focused laser is studied. A new approach to measure an angle by use of focus—laser SMI is proposed.
The approach is able to achieve an angle measurement with an order of magnitude higher than the existent
methods do. The increase of range in angle measurement by the proposed approach is achieved by placing a
focusing lens into the optical path. The lens are used to collect the light, which deviates from emergent one,
back into the resonator of laser. The SMI occurrs as a consequence of the collected light. The proposed
approach is experimentally validated. The experiments also show that the increase in the focal length of the
utilized lens can enlarge the range of angle measurement.
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Fig.1 Schematic of laser self-mixing interference Fig.2 Laser self-mixing interference caused by a rotatable reflector
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Fig.3 Schematic of self-mixing interference angle range. (a) Unfocused self-mixing interference; (b) focused self-mixing interference
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Fig.4 Schematic of focusing laser self-mixing interference
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Fig.5 (a) Simulation of focusing laser self—mlxmg interference; (b) magnified section of Fig.(a) in the angle range of [-0.1°,0°]
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Fig.6 Experimental setup of focusing laser self~mixing interference
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Fig.7 Signal of laser self-~mixing interference without microscope objective
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