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Optical connecting between a fiber and a semiconductor photonic device like a silicon photonics device 
requires super precise optical alignment, which makes the packaging cost of silicon photonics devices very 
expensive. We have been studying an automated optical connecting technique using a light-induced self-
written waveguides which is formed using photo-curable resin. This technique gives high tolerance for optical 
axis misalignment and has a potential to omit an active alignment in the connecting process1).  

In this paper, we propose a novel fabrication method for light-induced self-written waveguides which is 
based on a mechanism of laser oscillation. The fabrication system is comprised of a laser resonator, which is 
composed of a gain chip (active material whose one end is coated by high reflection coating) and a fiber loop 
mirror, and the optical connection point is placed inside the laser resonator. The waveguide is automatically 
started to form only when the optical alignment is ensured and the laser oscillation occurs. The proposed 
method can achieve a genuine passive optical alignment. 

We experimentally demonstrated the proposed method in a fiber-to-fiber connection for the telecom 
wavelength (λ = 1600 nm). In the experiment, we continuously injected current to the gain chip, and we first 
confirmed that the light-induced self-written waveguide was not formed when the optical axes of the fibers 
were not matched due to the non-lasing condition. The optical output under the non-lasing condition was -
15.5 dBm, which was lower than the threshold of the photo-curable resin. When the optical axes were 
matched and the lasing condition was ensured, the optical output was increased to -1.8 dBm and the 
waveguide was started to formed as we expected.  
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