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Telescope main parameters

Collecting area > 0.6 m?

30" with diffraction limited performance
41" with optical quality TBD allowing FGS centroiding
50" unvignetted

FoV

Wavelength range 0.5 — 8 micron

Minimum > 0.78
Average >0.82

Diffraction limited <3 um (220 nm RMS)

Throughput

<200 nm RMS

M1 Roughness <10 nm RMS L
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Cryogenic operating
temperature @ 55 K

Fully aluminum structure

M1. M2, M3, M4 are silver-coated
aluminum mirrors

Large area aluminum mirror is
proposed for the first time, i.e.
technological innovation




“Cryotesting of ARIEL M1 mirror and coating process qualification
for de-risking ARIEL schedule”.

This activity shall verify the opto-mechanical stability and optical
quality of the ARIEL pathfinder M1 mirror (full scale pathfinder 1.1 x
o.7m elliptical mirror) (referred to as PTM M1 mirror) at cryogenic
temperature and qualify the baselined mirror coating process.
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Qualify Ag-coated PTM at cryo operations

! !

Qualify Al substrate processing
and thermal treatments
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Polishing mm_ond erma Adhesion Cryoge-nlc
turning treatments operation

Qualify Ag-coating process

Cleaning

l Optical measurements are used as a tool to qualify the coating process. ]




Coated 2.5 cm flat mirror.
Material: Al 6061-T651 laminated

Al 6061-T651
extruded

RSA 6061-T651

Available for coating qualification.
Requirements as per PTM.

Produced by Media Lario, Italy




Uncoated 15 cm flat mirror.
Material: Al 6061-T651
4 models available:

LTUa1 has been used to optimize the optical
surface polishing process.

Requirements as per PTM.

2614-011-01/02/03 has been used to optimize
the substrate stabilization by thermal
treatments.

Requirement: surface quality useful just for
metrology.

Produced by Media Lario, Italy




Lightweighted PTM produced at the end
of the ARIEL phase A.

The PTM mirror is a full-scale pathfinder
mirror (2.1 x 0.7m elliptical mirror).

Material: Al 6061-T651
Requirements:

* Spherical

* Surface Error RMS <100 nm

* Roughness RMS <10 nm

Produced by Media Lario, Italy




Al 6061 T651 : surface roughness

Laminated

ISO 25178
Height Parameters
Sq 210
Sp 482
Sv 993
Sz

Sa

15" January 2020

300 ym
911 points
0.330 ym

300 pm
910 lines
0.330 pm

6061-T651 Laminated (same batch as PTM)
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Extruded
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ISO 25178
Height Parameters
Sq 409 nm
Sp 151 nm
Sv 13.1 nm
Sz 282 nm
Sa 292 nm
Axis: X
Length: 300 pm
Size 456 points
Spacing 0.658 ym
Axis:Y
Length: 300 pm
Size 455 lines
Spacing 0.660 ym

6061-T651 Extruded




Al RSA-6061T6: surface roughness

RSA-6061-T6
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hermal treatments results
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Pre HT5 RMS

Post HT5 RMS

S/No2

nm 77

nm 76




Thermal treatments of the PTM
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Before cryo-cycles

Sample #1 Sample #3




After cryo-cycles

Sample #1 Sample #3




Sample #1 Reflectance Variation after Cryocycles
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Sample #3 Reflectance Variation after Cryocycles
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Reflectance measurement BK7 & Al samples
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FTIR Al & BK7 samples
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Reflectivity (%)
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* WFE 230 Nm

* Roughness 19 Nm rms

* Coating process @ CILAS on
Jan 28t 2020

* Cryotest qualification @ CSL
in Febrary 2020
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ARIEL Telescope Assembly has a standard afocal off-axis configuration for IR telescopes
Fully aluminum structure and optical elements have been selected (Al6061T651)

The large area aluminum Mz introduces an innovation. The PTM program has been
supported by ESA as derisking activity in order to achieve TRL = 6.
The program is not completed yet. The end is scheduled March 2020.
Some important results have been achieved:
— Substrates processing and polishing of M1 is feasible at the ARIEL requirements level

— The recipe optimized for thermal stabilization of aluminum substrates works on large size
aluminum mirrors

— Protected Silver coating of smaller aluminum mirrors is not damaged by cryo-cycling

— Reflectivity is compliant with the ARIEL requirements




