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outline

● how Rai (and I) got “sucked in”
● why vacuum, and how much?
● hydrogen
● leaks
● water vapor
● scattered light
● present and future
● conclusion & questions
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The beginning

Rai Weiss, MIT
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LIGO-G1900136 Zucker

v0(m,T)

2w(z)
ρ(z) ~ P(z)
αρ ~ (n-1)

Es(α,E0,z)

z=0

z=L0

= mean square deviation in L per unit bandwidth at frequency f 
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laser scattering from residual gas
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the “Blue Book” (1983)
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the LIGO proposal (1989)
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LIGO-P940008
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hydrogen
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Larry Jones

First industrial production of spiral-welded, air-fired  low-hydrogen stainless steel beamtubes
(recycled/reused in the Mk II 40-meter interferometer at Caltech, ca. 1994)



leak detection & localization*
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Weiss, LIGO-T970111
Air Signature Residual Gas Analysis
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water vapor

“Dubinin-Radeschevich Isotherm” desorption model (Weiss, T970111)

LHO final results, Weiss et al, 1999



LIGO beamtube bakeout
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2 layers fiberglass applied by hand

~2,000A DC  

160°C for 3 weeks



scattered light
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LIGO-T890018



LIGO beamtube fab & field assembly
(by Chicago Bridge and Iron )
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viewport implosion analysis (2008)
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ionizer for test mass discharge (2010)
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LIGO-T1100332

https://dcc.ligo.org/LIGO-T1100332/public


the future: Cosmic Explorer and Einstein Telescope
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