WFIRST Coronagraph Technology Development
Testbeds: Status Update and Recent Testbed Results
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WFIRST Technology Development Testbeds OMC Testbed: Coronagraph & LOWFS/C
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- LOWFS/C has demonstrated to maintain coronagraph contrast stability to better than
10-8 in the presence of WFIRST like line-of-sight and low order wavefront disturbances
for both SPC and HLC modes (Milestone 9).

— Three dominant WFIRST wavefront disturbance modes demonstrated (tip-tilt and focus).

OMC Testbed

— LoS error injected: 14 mas rms LoS drift + CBE LoS jitter at 600 rpm wheel speed with 72 harmonic tones.
— Low Order WFE Injected: +1 nm (SPC) and +0.5 nm (HLC) focus disturbance.
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HLC EFC dark hole nulling operation: 10°
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bright speckle.

e Use 3 band from filter wheel in front of Science Camera simulating
flight operation.

Regularization (beta)

 Start with poor contrast to show case EFC convergence.
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 WHFIRST coronagraph technology development testbeds have been successful and effective in developing and demonstrating
the needed technologies for WFIRST Coronagraph Instrument.

 WHFIRST technology development milestones for 2017 have all been achieved. This poster only highlights some of the

testbed results in 2017. Normalized intensity vs. tilt:
: : : The flatt indicates NI
* The WFIRST tech testbed activities continue. Major technology development testbed milestones for 2018: © loss semsitid o e
* Further improve disk science SPC mask performance including model matching.
* Coronagraph and LOWFS/C demonstration with photon flux equivalent to target stellar magnitude: Mv = 2 for achieving starlight By including the off-axis
suppression (EFC), and Mv = 5 for maintaining starlight suppression (LOWFS/C). EFC control channels, the X - o ' e 5 : N o ' e 5
* Improve the IFS 18% raw contrast to match the requirement specified by WFIRST CGI system engineering. coronagraph line-of -sight It {nm RMS) Mt (nm RMS)
« Demonstrate line-of-sight jitter suppression with the latest observatory jitter profile which includes LoS disturbances from multiple sensitivity is reduced by Color and Tilt Sensitivity Color and Tilt Sensitivity
reaction wheels more than factor of 2. —+—530 nm, ANI = 2.2e-10 /nm —+—530 nm, ANl =6.1e-11 /nm

—+—550 nm, ANI = 2.3e-10 /nm? —+—550 nm, ANI = 5.3e-11 /nm?
570 nm, ANI = 3.5e-10 /nm? 570 nm, ANI = 1.2e-10 /nm?
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