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ABSTRACT 

The most recent concept for the Wide Field Infrared Survey Telescope (WFIRST) Design Reference Mission (DRM) 
features an instrument that will perform exoplanet detection via coronagraphy of the host star.  This observatory is based 
on the existing Astrophysics Focused Telescope Asset’s (AFTA) 2.4-meter telescope. The WFIRST/AFTA Coronagraph 
Instrument combines the Hybrid Lyot and Shaped Pupil Coronagraphs to meet the science requirements. The cycle 5 
optical design fits the required enclosure and accommodates both coronagraphic architectures. We present the optical 
performance including throughput of both the imaging and the IFS channels, the wavefront error at the first pupil,and 
polarization effects from optical coatings. 
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1. INTRODUCTION 

The Wide Field Infrared Survey Telescope (WFIRST) Design Reference Mission is based on the AFTA 2.4 meter 
telescope. It features the Wide-Field Instrument (WFI) and the Coronagraph Instrument (CGI). A comprehensive 
treatment of the mission science and engineering are in the WFIRST-AFTA 2015 Report by the Science Definition 
Team.1 A more detailed description of both instruments based on design cycle 5 can be found in the report.   

The CGI will perform direct imaging and spectral characterization of exoplanets. It is designed to operate in the 430 to 
980 nanometers range. The planetary systems will be observed sequentially in seven bands of 5 to 18% bandwidth. The 
inner working angle (IWA) of the coronagraph will be approximately 3λ/D, ranging from 110 to 250 milli-arcseconds 
depending on the spectral band. Similarly, the outer working angle (OWA), limited by the number of actuators on the 
deformable mirrors, will be approximately 10λ/D, varying from 0.4 to 1.6 arcseconds depending on the spectral band. 
The outer working angle used for debris disk imaging will be 20λ/D. 

The goal is to achieve a starlight extinction ratio (or contrast) of better than one part per billion (10-9) after post-
processing of the speckle pattern over the coronagraph field of view. This should enable the observation of cold Jupiters, 
Neptunes and icy planets down to two Earth radii. The imaging camera focal plane array (FPA), over-sampled at 430 
nanometers, has a plate scale of 10 milli-arcseconds per pixel. A medium resolution (R~70) integral field spectrograph 
(IFS) similar to that described in reference [2] will produce spectra of the exoplanet in the three contiguous spectral 
bands that cover the 600 to 980 nanometers range. 

The optical beam train in CGI is composed of three major sub-systems, the Collimator Assembly, Coronagraph and IFS. 
The Collimator Assembly corrects a large amount of aberration in the optical beam coming off the telescope’s secondary 
mirror, at 0.4 degree field bias. It also has an extremely flat field performance within line-of-sight of the telescope (±14 
mas). 
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