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Coating Brownian Thermal Noise:

. Coating of AdV mirrors: multilayer of alternating high (Ta_O,) and low (SiO,)
refractive index materials.

.Ta 0, is the highest source of thermal noise.

« Thermal noise is associated to mechanical dissipations:
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T = temperature
d = coating thickness

w = laser beam radius
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Ti cation concentration (%)
[G M Harry et al, Class. Quant. Grav. 24 405, 2007]
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Raw Data
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1. Very high momentum transfer (Q) Q=4 Q.. —sin(0)=1

In lab:
Ag anode: (A =0.559A); Q =22 A"

Cu anode: (A =15418 A); Q =8 A

2. Very high energy photons A <0.3A

Need of third generation synchrotrons






Goal: 4 Samples (2 um films) :

Study of the atomic structure . pure Ta O,
changes caused by annealing . annealed Ta O, B
and doping . TiO, doped Ta,O, s

. annealed TiO2 doped Ta205

ID 15, ESRF Grenoble: A =0.1774 A

/

Allignement
problems

Grazing Configuration: Trasmission Configuration:
not annealed samples annealed samples

Measurements made on 12" November 2014 — no analysis



Coating mechanical loss

Coating Mechanical Loss

®  Small coating chamber
® large coating chamber
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[G M Harry et al, Class. Quant. Grav. 24 405, 2007]

o
N

-
=
<
>
=
n
C
Q
s}
£

100% Ta,0,
14.5% TiO, /85.5% Ta,0,
65% TiO, /45% Ta,0,

75% TiO, 125% Ta, 0,

0 o Chgh
o o nq'nuhhﬂg E,gun"

60
Temperature (K)

[F. Murray et al, Glasgow]

—Ta205 film not annealed
—Ta205:TiO2 film not annealed

——Ta205 film not annealed |
—Ta205:TiO2 film not annealed




v
Wi
=
S
c
]
=
o
@
E
[=7+]
=
=
3
]

50 100 150 200 250 300
T(K)




« Work on the study of the local atomic structure of Tantala films.

« Doping effect: comparison between pure and Ti-doped films.

« Annealing effect: comparison between annealed and not annealed fims.

« X-Ray Diffraction measurements:

« Analysis with the Pair Distrbution Function:

« Study of the doping concentration (XPS):



Thank you
for the attention!
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