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Initial LIGO: Excess
bsorption at Hanford
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Initial L1IGO: Thermal
Compensation Design

laser directly projected onto mirrors

eater not used to minimize installation time In
Ing laser not used to avoid Shack-Hartmann se
N pressure issues

masks used to compensate for high or low ak
er controlled by acousto-optic modulator (
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uco Initial LIGO: Effects of -
Thermal Compensation °

1.1 Wattz Incident 3 Watts [ncident 4.6 Watts Incident

e Resolution 6 mm, limited by ZnSe window aperture
e Underheat mask - Gaussian profile same as main beam
= Overheat mask - Annulus with radii optimized
e Poor Illumination at 3 - 4.6 W from high RF power in AOM
e Switch to polarizer as control mechanism 7
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Initial LIGO: Excess
bsorption at Hanford
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Initial LIGO: Absorption
Improvement at Hanford °}
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tico Initial LIGO: Bench Tests of g
H1:ITMX o -

e H1:ITMx shipped to Caltech
Immediately after removal

e Absorption measured using
photothermal common-path
Interferometry

e Background < 1 ppm

e Significant outliers with
absorption > 40 ppm
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Dust source of absorption?
e Soot from brush fire In 20007
e Attracted by charged surface?
e |nsufficient cleaning and
handling procedures?
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vico GEO: Control of optic
with ring heater

e Ring heater installed behind east
end folding mirror
= Thermal expansion changes
radius of curvature
e Radius

e East 687 m -> 666 m

e North 660 m

=] ==
o) | .

e Increase in heater power
changes contrast defect

e Slight astigmatism causes
horizontal and vertical
curvature match to be at
different powers

e 71 W best compromise
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O compensation effective at 100 m\W ak
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ss and handling will be crucial
keep absorption down

| Improvements for advanced detectors
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Advanced: Losses In
sighal recycling cavity
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dvanced: Lasers and
ring heaters

ng heaters simplest compensation system

Adds a lot of unnecessary heat
Could cause thermal expansion of other parts

anning laser system causes noise

Jumps in location cause step function changes in thermal ex
Harmonics of jump frequency could be in-band
Could require feedback with Hartmann sensors or similar

aring laser system works on initial LIGO
Could require unigue masks for each optic

Unigue masks could be inappropriate as system is hea
CO, laser noise still a problem
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Contacts

Initial LIGO Thermal Compensation

e Dave Ottaway - ottaway@ ligo.mit.edu
e Phil Willems - willems@ ligo.caltech.edu

Hanford Optic

e Dave Ottaway - ottaway@ ligo.mit.edu
e Garilynn Billingsley - billingsley g@ ligo.caltech.ec
e Bill Kells - kells@ ligo.caltech.edu

e Liyuan Zhang - zhang_l@ ligo.caltech.edu

EO Thermal Compensation

e Stefan Hild -stefan.hild@ aei.mpg.de
e Harald Luck - harald.lueck@ aei.mpg.de

dvanced LIGO Plans

e Dave Ottaway - ottwaway@ ligo.mit.edu
e Phil Willems - willems@ ligo.caltech.edu




