
Project 5: Bending loss in optical 

fibers



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



Bending loss



Bending loss



Micro bending loss



Progress in bendable fiber

Bending loss

In Corning Clearcurve 

fiber



Progress in bendable fiber

http://www.youtube.com/watch?v=1bHVguGn4hU



Progress in bendable fiber



Bending loss measurement

This project will deal with bending loss measurement techniques:

• wrap on a mandrel technique

• knot technique

We will measure bending loss of a multimode fiber and a few singlemode

fibers:

• standard multimode fiber (62.5/125)

• Corning SMF28, Ultrahigh NA fiber and Corning ClearCurve



Bending loss characteristics

• Loss mechanism: coupling to non-propagating modes

• Larger loss for longer wavelength

• Smaller loss for higher NA

• Critical bending radius

Bending loss calculation: 

• D. Marcuse, JOSA 1976; R. Schermer, QE 2007



How to learn about what has been 

done in your 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



Journals in Optics

1. Nature journals (Nature, Nature Physics, Nature Photonics), Science

2. Optical society of America (opticsinfobase.org), SPIE 

• Optics Express, Optics Letters, …

3. IEEE journals

• PTL, JLT, QE…

4. AIP, APS journals

• PRL, APL…

5. Other journals:

• Optics Communications, Applied Physics B…



ISI Web of Knowledge

isiknowledge.com



Journals impact factor



My opinion (you don’t have to agree)

These numbers are things that we, scientists, created to entertain

ourselves. They are virtual impact, in my opinion. The real impact 

comes from the number of lives that we have saved or improved.



Conferences in Optics

Photonics West

CLEO/QELS

ASSP

Frontier in Optics

…



Questions for thoughts

• What are the techniques to reduce bending loss in optical fibers?

• What journals in optics do you read?

• What do you think would be a good metric to assess the work of a scientist?

• How does ClearCurve fiber has such a good bending loss performance?


