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throughput PSF profile

® MLD coatings provide higher throughput, but thicker MLD
coatings are expected to induce stress (deformation) on the
mirror surface, i.e., wavefront error.
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® |s|land pattern
© 50 mm dia.
© 20-30 nm height
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® The phase and R profile shifts along the wavelength if the

coating thickness changes.

Information Restricted Per Cover Page

Measurement wavelength

(633 nm)
10 100
| |
| |
0 — I 80
| | —
620 | 640 =
0 45 EEF, 60 ®
S ! ' : c
| ©
a | | | -
o -20 | | | 40 @
= | | | o—
o | v | | K
-30 | | L 20
| | |
| | | |
4 & ! L il 0

Wavelength (nm)
TMT.INS.PRE.21.007.DRFO1 8



IR
TMT

Thirty Meter Telescope

Infd

Oblique Plot

)’ ___(\

orSsimogdel

® \We have some other measurements
to support the model.

100

80

o0 60
230 iI: 20
40 0

Wavelength (nm)
MT.INS.PRE.21.007.DRFO1

WRIS

Infrared Imaging Spectrograph

Reflectance (%)



IR
T™MT

Thirty Meter Telescope

LA
® The phase changes a lot along the wavelength
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® | calculated an optical path difference between A and C for
different non-uniformity % (p).

Coating layers

Substrate
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of course intolerable, c.f. 5— 10 nm p-v WFE per surface
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® 1% coating non-uniformity results in 400 nm p-v WFE which is
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® The vendor expects 2% non-uniformity for the prototyped
mirror substrate.

® The phase shift due to the coating thickness non-uniformity
may be compensated by DMs if it has a low order pattern (up
to 2"d order).

O But the non-uniformity pattern depends on multiple parameters like

geometry of the coating gun and the substrate, substrate size and
shape, and rotary motion of the substrate.
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® \We may be able to measure the non-uniformity pattern by
measuring the reflectance pattern. (Venancio 2016. See later
in the slides)

© The coating vendor said that it is impractical to achieve uniformity at
0.01 % level.

O Since a single layer of SiO2 is known to be ~0.2 nm compared to ~170
nm which is A/4 thickness, non-uniformity at best is ~0.1%.
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® Enhanced silver (eAg) coatings have some MLD coatings over

a silver layer. 1% non-uniformity results in 35 nm p-v WFE.
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silver layer. 1% non-uniformity results in 11 nm p-v WFE.
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® Protected silver (pAg) coatings have a single SiO2 layer over a
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w
TPmax 1.000 0.996 0.989 0.998 %/100
TPmin 0.987 0.985 0.976 0.988 %/100
TPave 0.998 0.991 0.985 0.996 %/100
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