Solicitation Number 551-69569

The Infrared Multi-Object Spectrograph (IRMOS) is a cryogenic instrument (T=80 K) that requires the procurement of one (1) powered mirror (M5).

M5 is an off-axis section of a toroidal surface, which is a circle in X and an oblate ellipse in (Rx=376.85 mm ( 1%, Ry=417.74 mm ( 1%, and ((Rx/Ry)< ( 0.025%; kx=0.07780 ( 0.003 and ky=0.1225 ( 0.0005; 104 x 92 mm aperture; 58.515 mm off axis in X, 283.785 mm off-axis in Y; <63.3 nm RMS figure error over the full aperture and <26.9 nm RMS in any (40 mm diameter circle).

The mirror shall be equipped with a metrologized set of fiducials (scribed crosshairs on the rear surface and sides of the substrate; see drawing package no. TBD) that will be used for mirror optomechanical alignment.  These fiducials will be used to locate the mirrors in six degrees of freedom.  The tolerances on the fiducials are (0.127 mm in placement and (0.0254 mm in knowledge.

The mirror substrate material is Al 6061-T651 that has undergone additional custom heat treatment.  GSFC will provide the mirror blanks to the vendor.  The blanks have an aspect ratio of about 6:1.  The vendor shall figure the mirrors via diamond machining the off-axis section on a 711.2 mm diameter spindle.  The vendor shall first diamond machine the bare Al substrate.  The vendor shall then subcontract AlumiPlate, Inc. (8960 Springbrook Drive, Minneapolis, MN 55433, phone: 763-786-3788) to apply their high-purity Al coating to the optical surface.  The vendor shall then repeat the diamond turning of the optical surface.  The specification on optical surface microroughness is <10 nm RMS.
After the second diamond machining process, the vendor shall clean the mirror substrate and apply a protected gold coating (Cr:Au:sapphire or similar protective coating for high near-IR reflectivity) to the front surface of the mirror.  The coating shall have reflectivity >95% for (=0.8-2 micron light.
The rear surface of each mirror substrate shall be diamond machined optically flat to <63.3 nm RMS figure error.  This flat surface will serve as an alignment aid and help to monitor figure error at T=80 K.  The tolerance on the placement of the back surface in tip and tilt with respect to the optical axis is <(30 arcsec and the tolerance on tip and tilt knowledge is <(15 arcsec.
The vendor shall demonstrate that the mirrors meet their specifications and metrologize all fiducials.  The vendor shall deliver the mirrors before 16 weeks ARO.

Table 1.  Mirror Summary, Part 1

Name
Prescription (qualitative)
Clear Aperture
Off-Axis Distance

M5
Off-axis toroid (oblate ellipse),
104 x 92 mm
Dx = 58.515, Dy =283.785



mm off axis

Table 2.  Mirror Summary, Part 2

Name
Radius
Conic Constant
Figure Error
Figure Error




(full aperture)
(sub-aperture)

M5  X:
376.85 mm ( 1%

<63.3 nm RMS
<26.9 nm RMS ((40 mm)

        Y:
417.74 mm ( 1%
0.1225 ( 0.0005



