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1. Introduction

The replacement of high refractive index material in the

highly-reflective (HR) mirror coating stacks of

gravitational wave detectors to reduce the coating

thermal noise is the goal for the next detector upgrade.

Beside the Ti-doped Ge investigationll], titania coatings

can be improved by doping them with silical?, to allow / \

further post-deposition heat treatment with y — \ 1.GeNS set-up.
crystallisation and possibly to reduce the loss. o "N 2.63% Ti:SiO>.
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In this work HR coating stacks with SiO2 & % X 63% thick di
as deposite % h kd kA
TiO2:SiO2 as low & high refractivity index 4r ; 23 63% Ihiﬁk d::k Ml (12+0.1)x107*

materials were investigated. A world-leading
commercial coating vendor, FiveNine,
deposited via IBS two different films on two X
silica substrates each, 2x 59% (thin, thick disk) ®
and 2x 63% (disk A and B) of TiO2 *63%HR lowest
concentration. Several annealing steps were loss @600C
carried out and mechanical loss was measured 1 s s s (14+0.1)x107*
with GeNSEl system at room temperature. 200 300 400 500 600 700
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3. Absorption
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The optical absorption of the coatings was
measured using photo-thermal-common-path
interferometry (PCI). A Pump beam is chopped
at known frequency to provide periodic heating of
the sample resulting in a formation of a thermal
lens. A Probe beam crosses the pump beam at
the sample surface resulting in an interference
pattern proportional to the absorption of the ;
materialsi4.. The setup is sensitive to absorptions 100 200 300 400 500 600 pre‘;‘;fl'(':tg’ and i oy

at levels <1ppm at 1064nm. argon gas.
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Bubble formation
: could be an effect of
M [Bubbled): both the polishing

Optical Absorption [ppm]

. . *59%HR @700C,
4. Coating Thermal Noise (CTN) =yl partially crystaliised,
OA’ gets worse in CTN.
From the formula 'm 'Gilé Il -Good performance of
’ o - —a 63% @450C which
there are some mirror temperature :g?l coating thICkn?S,S . —A+ goal matches alLIGOI8! curve
pends on reflectivity and N 5
with large improvement

poss|b|e refractive indices) @600C but h
. - ut here we get
strategies to - j thgr {m 4 Youb some bubbles.
Y,

reduce the CTN. = ntfwirg, Both HR stacks
concentration don’t

Isr?lgpl,?trl-gchl':lga}:er beam radius (on mirror) coating mechanical loss reacI[t:]tt;e r";‘; detector
goall'l. Further
refractive index of investigation will follow,
Qi i i ; 1 ' ' : ’ : : mainly on the absorption
Ti:SiO2 than Ti:GeO2 suggested it could be quite 100 200 300 400 500 600 700

competitive in CTN . side, we get results
P ’ Heat treatment temperature [ C] 50%lower than Ti:GeOs.
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