
Project 4: Free space fiber coupling



Projects

1. Handling optical fibers, numerical aperture 

2. Measurement of fiber attenuation 

3. Connectors and splices

4. Free space coupling of laser into fibers 

5. Bending loss in optical fibers 

6. Components for fiber communication and fiber lasers

7. Fiber lasers and amplifiers 

8. Mode-locked fiber lasers

9. Soliton transmission in optical network

10. Fiber optics interferometric sensors



Free space coupling

Goal: learn how to couple a laser beam from free-space into a 

singlemode optical fiber.

• Choose the right lens: need to match the NA and spot size 

to the core size of the fiber

• Perform alignment: can take a long time if you use bruce-

force. Can be done very quickly with some “tricks”



Free space coupling
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Free space coupling



What a graduate student need to do before the 
thesis defense?

To become an expert in a particular field

• What is a field of study?

• What is an expert?



Fields of study in Optics



What is an expert in a field?

1. Know everything about what has been done in the field

2. Know about the remaining challenges

3. Come up with solution from time to time to solve one of the remaining challenges

4. Collaborate with experts from other fields to solve a common problem

5. Can do something that nobody else can do

Expert: one with the special skill or knowledge representing 

mastery of a particular subject (Merriam-Webster)



To do list

1. Identify your field of study (very important)

2. Study about what has been done in your field

3. Who are the people that are working in your field?

4. Is there a conference session or meeting where people in the field come together?

5. Come up with new ideas that help solve some of the outstanding problems

6. Go to the lab and realize your ideas

7. Report them so that other people can use the results


