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Abstract

The LIGO project (Laser Interferometer for Gravitational Wave Observation) is run by the
California Institute of Technology (Caltech) and the Massachusetts Institute of Technology
(MIT) with the aim of directly detecting gravitational waves for the first time. Thermal noise
within the interferometers limits the sensitivity and must be reduced in the frequency band
where astrophysical sources should produce gravitational waves. Our research investigates a
critical source of such thermal noise in the suspension subsystem of the LIGO
interferometer. The suspension subsystem consists of suspended silica test masses which
have the ability to move freely in response to a gravitational wave. The goal is to have a
suspension subsystem with low mechanical loss and thus high, consistent, (Q resonances, so
that, by the Fluctuation-Dissipation Theorem, the thermal noise will be low. In particular,
my work has focused on the thermal noise in the wires produced at the point the wire leaves
the mirror, which in the LIGO detectors, is governed by a standoff. We have analyzed and
tried to improve the Qs of the wire using different standoffs and a variety of techniques to
situate the standoff on the test mass. The results from this research could potentially be very
important for Enhanced LIGO, or even Advanced LIGO, which are the next generations of

this federally funded project.



Acknowledgements

It is hard to express my gratitude for the many people who have had an impact on my life, in

and outside of school. However, this will be my attempt...

Thank you, especially, to Gregg Harry. You introduced me to LIGO two years ago, and it
has been my obsession ever since. I can not thank you enough for giving me the opportunity
to join the group at MIT for my research this past year, it has been the greatest experience I
could have asked for. I am incredibly lucky to have met you, and I wish the very best for

you, your wife and your lovely daughter.

To Rai Weiss, thank you for spending time with me on the suspensions experiment. I have
really learned a lot from you, and am truly inspired by the dedication you have to LIGO. I

have really enjoyed all of your stories, all of your rants and all of your help. Thank you.

To Velda Goldberg, thank you for being the greatest adviser these past four years. It was in
your Introductory Physics class that I decided to be Physics major... this was the best

decision of my life. Thank you so much.

To Nicoldas Smith and Matt Evans, thank you for taking time to help me with the
suspensions project. It was so nice having another person around while taking wire Q
measurements, and pumping down. I have learned a lot from both of you, and wish you the

very best of luck in the future.

To Bob Laliberte, Myron Maclnnis and Rich Mittleman, thank you for lowering and raising
the bell jar with me these past months. I am incredibly indebted to your crane lifting
services. I would not have gotten nearly enough done if you hadn’t taken time out of your

work to help me. Thank you.

To Mom, Dad, Brecht and Zora, thank you for supporting me these past four years in my

endeavors around the world.



To all of the gitls, there are too many of you to name... thank you for pulling my head out
of the books and showing me what it means to have friends. I have had the greatest
experience these past four years, and will never forget any of you. Good luck and keep in

touch, I will miss you all.



