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1) Mechanical and Optical Configurations of the JWST Test 2) Mirror Phasing Dynamics

« The JWST pathfinder has 2 mirror segments that are phased to each other in optical testing.
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Clhamber_ collimating COCOA « Synthetic wavelengths are reduced from 15 mm to 16 um as mirror phasing progresses.
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Integrated Science Sources for Half Primary variation is Gaussian in nature WF piston between each frame and the 100
'”S”“r?lesrl‘lt/l')v"’d”'e Pass anIfPTassE and Optical Point Mirror (10=36nm) with a peak to valley frame average.
a At 1es Sources Tertiary range in wavefront piston values of » The peak to valley variation is 195 nm
Focal Mirror | 195 nm. (10=28nm) and the measured wave front step
Surface * The measured step height is 103 nm. height is 116 nm.
« Step heights and vibrations are within 13 nm!
* The entire configuration is supported from the top » Fibers at the Cassegrain focus are  The CoCOA contains a Multiple-wavelength
of the chamber by a vibration isolation system. collimated by the telescope Interferometer (MWIF) for phasing the primary mirror. yoge vacuu 0Qqra
e Special test equipment includes strategically * The simulated star light is imaged to « Two wavelengths are combined to make the data
placed isolators, tunable mass dampers, and by the Integrated Science Instrument appear to have been taken at a much larger A=16 pm 687 nm A
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« Stable images are important for  |nstantaneous interferometer impervious to vibration
effective wave front sensing (WFS).

2 frames per second (FPS) and now upgraded to 4 : N —
FPS for future testing. I phase data
* Many relevant modes captured at this frequency. :
3) Focal Plane Dynamics 4) Facility Characterization =1L el h h 1.1

Correlation to MWIF Data at Cryo Using MWIF
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Under cryogenic vacuum conditions, the chamber vibration increases and

material damping is reduced.
Focal Plane Jitter MWIF Calculated Jitter 010 urn Facility Characterization Testing
1 £ c * Phasing is successfully performed  Vibration exceeded +/- ¥4 A causing fundamental
12 3 = 0.08 um using the 16.8 um synthetic wavelength ambiguities.

T 0l § 3 0.06um — wavelength in the higher vibration « Calculated mirror to mirror piston not valid.

= i) £ ; 0.04 um S | environment. * 16 um data utilized for segment to segment piston.

= .:,E,, B T —T . o -'g“ 0.02 um 2N |  Mirror phased from >1000 um to * Mirror tilt dynamics and segment based WFE data

Q% ] | [ ] - - h J_ 0.032 um surface piston. still valid at this wavelength.
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v 2 facility ON facility OFF demonstrated wave front piston

e 2 - S - - u Piston 0.01um 0.09 um 0.04 um 0.028 repeatability of 14 nm.
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