
Mitigating Laser 
Damage in LIGO Optics



Laser Interferometer Gravitational-Wave Observatory

https://www.ligo.caltech.edu/
https://www.nasa.gov/feature/goddard/2016/nsf-s-ligo-has-detected-gravitational-waves/
https://www.nasa.gov/feature/goddard/2016/nsf-s-ligo-has-detected-gravitational-waves/


LIGO Optics and Laser Intensity Levels

Optic Estimated Intensity 
[W/mm²]

Beam Splitter 0.3445

ETM 33.98

ITM 46.84

PRM 199.9

https://www.ligo.caltech.edu/page/ligos-ifo
https://www.ligo.caltech.edu/news/ligo20191001


Stray Light Control - Absorbing Materials
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https://www.ligo.caltech.edu/news/ligo20191104

https://www.ligo.caltech.edu/news/ligo20191104


Contamination and Laser Damage
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Particle pre and post irradiation at 400  

Gushwa et al. [P1400205-v8]

Billingsley et al. [T1800013-v1]

https://dcc.ligo.org/LIGO-P1400205
https://dcc.ligo.org/cgi-bin/private/DocDB/ShowDocument?.submit=Identifier&docid=T1800013&version=


Laser Damage Facility (Testing Set-Up)
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Sample for testing

Vacuum system

Ananyeva et al. 
[G1800420-v1] 

https://dcc.ligo.org/LIGO-T1800001
https://dcc.ligo.org/LIGO-G1800420
https://dcc.ligo.org/LIGO-T1800001


Evaluating Different Absorbing Materials
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Silicon sample installed in 
vacuum chamber
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Ananyeva et al. [T1800001-v2] 

Ananyeva et al. [E1700388-v3] 

https://dcc.ligo.org/LIGO-T1800001
https://dcc.ligo.org/LIGO-T1800001
https://dcc.ligo.org/E1700388-v3
https://dcc.ligo.org/LIGO-T1800001


Damage Thresholds and Analysis
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Ananyeva et al. [T1800001-v2] 

Ananyeva et al. 
[E1700388-v3]

https://dcc.ligo.org/LIGO-T1800001
https://dcc.ligo.org/E1700388-v3


Research on Contamination and Laser Damage Ongoing
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Billingsley et al. [G1400209-v2]

https://dcc.ligo.org/LIGO-G1400209


Conclusion



Thank you for listening!


