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Deposition of amorphous coatings
with ALD
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Why different deposition techniques

Current state-of-the-art ~ Substrate
Alternating layers

Sputtered
Of amorphOUS material
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Deposited with ion / Target

beam sputtering (IBS)

Optical and mechanical properties of amorphous materials depend on the stability of coating
structure, which can change depending on the deposition process

v A different deposition technique might result in coatings with better performance

v A different deposition technique gives opportunities to get more insight in loss mechanisms

The LIGO website. [Online image]. 2/12
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ALD Ta,Ox

An earlier study found a very high loss of ALD
tantala

However, the process details were not given,
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Process optimisation
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Mechanical loss and optical absorption

2.0

g 18}
? 1.6}
S 14

Q

o O3

o 1.2}
c
T 1.0t
?
o 038r

Q
v v Ovov&w

v 21' ."0'.':" |
7000 70000

frequency (Hz)

2.0

T 18}
1.6}
1.4}
1.2}
1.0}
0.8}
0.6}
3 0.4¢

ting loss angle (103 r.

0.2

H,O

v VVVWWV

v

""'"_

1600 10000
frequency (Hz)

M. Granata et al. Class. Quantum Grav. 37 095004, 2020

2.0

g 1.8}
T 1.6}
147
127
1.0t
0.8}
0.6}
0.4f

o

coating loss angle (1

0.2

¢ O,

<

v Oy OvORaer

0' o Syevep |

1600 10000
frequency (Hz)

v GC annealed

ALD as dep.
9 (K. Craig, 2015)

O

As dep.

Annealed

6/12



Mechanical loss and optical absorption
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Structural characterisation of amorphous layers
by total x-ray scattering experiments
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Structural characterisation of amorphous layers
by total x-ray scattering experiments
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IR| proposal: lab tool total x-ray scattering @ UGent
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X-ray diffraction to optimise post-deposition anneal
TiGeO, and TiSIO, coatings for VIRGO
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X-ray diffraction to optimise post-deposition anneal
TiGeO, and TiSIO, coatings for VIRGO
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