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The CGI Spectral Characterization and Polarization Modes:

The WFIRST coronagraphic instrument (CGI) will demonstrate exoplanet spectroscopy and disk polarization measurements using Spectral Resolution:

a set of Amici and Wollaston prisms. The CGI spectral characterization mode, being designed and built and Goddard Space Flight
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thermal and structural predictions, anticipated performance, and operations concept. The impact of these performance metrics are
projected into stmulated data products, demonstrating that with a deployable slit and prism the planet spectrum can be taken with

the required wavelength accuracy to perform spectral retrieval. Instrument Simulations of Dispersion Mode:

General Prism and Polarizer Design: Vertical slit
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O CGI Polarization FOV overlaid onto CHARIS 1mages of AB Aur from Subaru Telescope
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Optical mufsOFF, planet flux ratio 5.0E-09, sep. 3.9 A/D

Optical mufsON, planet flux ratio 5.0E-08, sep. 3.9 A/D

Post-processed source extraction, 4x column bin
Optical mufsON, flux ratio 5.0E-08, sep. 3.9 A/D, T = 100.0 h

Post-processed source extraction, 4x column bin
Optical mufsOFF, flux ratio 5.0E-09, sep. 3.9 A/D, T = 400.0 h
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Prism and Polarizer Performance Standards: Horizontal Slit Vertical Slit
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Post-processed source extraction, 2x column bin Post-processed source extraction, 4x column bin
Optical mufsON, flux ratio 1.0E-08, sep. 3.9 A/D, T = 200.0 h Optical mufsON, flux ratio 1.0E-08, sep. 3.9 A/D, T = 200.0 h

Optomechanical Design for Prism and Polarizer Optics

MRS Va Va0~

Prism Assemblies Lens Assemblies | /]
Bonded Elements

No flexures
SCV-2585 adhesive

Vertical slit

2 ot N W |
| i | | O PROS
- I-- '.--I . ! _X O Less sensitivity to roll and bor.esight error
. | ‘ T O For starshade, spectral resolution above R=50 at all wavelengths
| O CONS
T ——— — O Lower SNR than a horizontal slit dispersion optimization

Flat Orthogonal tO Optical mufsON, planet flux ratio 5.0E—008, T =100.0h Optical mufsON, planet flux ratio 5.0E—008, T =100.0 h (lower Count I'ate per plXel due tO hlghCI’ pI’lSIn dlsperSIOn)
Wedges le—8 sep. 3.9 A/D, roll error 5.0 1le—8 sep. 3.9 A/D, roll error 5.0 . . . .
O Limited speckle cross-section — less context for post-processing

Fasteners to mechanism
adapter plate

O Prism materials S102 + S-TIH1
O Known Radiation Tolerance

Ultimately, drifts and mechanism repeatability drove us
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