Stray light control upgrades
for LIGO 4th Observation run

Alena Ananyeva on behalf of LIGO stray light team

- Baffles materials currently used at LIGO
- Overall baffles design methods we use (raytracing, CAD

Imaging, apertures rules, damping)
- What's new for O4



Baffle material research since 2017 (LIGO O2 and later)

<] Oxidized Stainless Steel (super #8)
QO Black Glass
AR coated Black Glass (broad band coating)

(O Diamond-like Carbon on stainless steel mill finish
Black Nickel on stainless steel mill finish
[> Multi-layer AR (for 57 AOI) on SSTL (super #8)

ce

Chromium Oxide on stainless steel
@ Diamond-like Carbon on Cr Oxide on SSTL
(O “Black Nickel” on bead blasted SSTL

Specular reflectan

O Structural coating 1
<] Structural coating 2
Structural coating 3

{

diffuse scatter

Bl graphite paint on aluminum
\ organic paint coating on aluminum

https://dcc.ligo.org/LIGEB51700379
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https://dcc.ligo.org/LIGO-G1700379

Diamondlike carbon on super#8 nedlirectional SSTL 304

@ P-polarization
[0 S-polarization

https://dcc.ligo.org/LIGOIN1700128/public
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Measurements were performed at Caltech
using CASI scatter meter at 1064 nm


https://dcc.ligo.org/LIGO-T1700128/public

Materials comparison: robustness and availability vs performance

Lowest BRDF Specular

Handling Price 8°AQI 57 °AOI 8°AOI 57°AO0l

<] Oxidized Stainless Steel (super #8) S 9x10°  9x107 5x102 1x10"
O Black Glass $$ 3 X 10_5 1 X 10_5 5x% 10_1 2 X 10_4
AR coated Black Glass (broad band coating) $$$ 2x10° 1x10% 3x102 5x103

(O Diamond-like Carbon on stainless steel mill finish / $ 1x103 1x103 2x102 1x103

Black Nickel on stainless steel mill finish $ 2 x 104 3% 102
[> Multi-layer AR (for 57 AOI) on SSTL (super #8) / $$ 1%x104 1x10°5 1%x10717 1x102
Chromium Oxide on stainless steel $$ 2%102 2x 1072 2%105 2x10°6
8Pé?mlc()rll\](J!—lLkel”CarEon;glCrtOJigg_?C SSTL / $3 6 X 102 6 x 102 4x10€ 1x10¢
AcK NIcKel on bead blaste $  7x10% 5x104 8x105 8x10¢
O Structural coating 1 X ®  $5$3 1x102 1x102 5x10% 2x106
<] Structural coat@ng 2 x }5 $$$8$1x10° 1x103 5x10€ 2x10F%
Structural coating 3 x ? $$$%5% 9 % 104 2%x106 2x107
B graphite paint on aluminum x @ $ 1 X102 1 %102 2x104 5x10°
organic paint coating on aluminum $ 5% 103 5% 103 5%x10€ 2x10°6
Robust Brittle/delicate }‘ Handling only with special tooling

4



IR absorbing low scatter coatings choses vs oxidized SSTL

Oxidized Stainless Steel (super #8)

Black Glass

AR coated Black Glass (low AOI coating)

DLC on Super#8 medium size parts (SUS baffles)
Black Nickel on Super#8
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P.S. All of the new coatings are much more uniform
compared to oxidized SSTL

Multi bounce approach is an option instead of AR coating!
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02&03 baffles made with new coatings!
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