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WFIRST Payload
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Tertiary Collimator 
Assembly (TCA)
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Optical Telescope 
Assembly (OTA)
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Structure (AMS)

TCA

CGI
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 Corrects large WFE from OTA 
(0.4° off-axis)

 Provides extremely stable 
WFE (~10 pm) within Attitude 
Control (~10 mas)

 Places a pupil at the FSM 

Tertiary Collimator Assembly - TCA



TCA Updates
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• TCA splits into two assemblies, POMA and TOMA
• TOMA and POMA are attached to After Metering Structure (AMS) of 

the Optical Telescope Assembly (OTA)
• Coronagraph pick-off mirrors increases from two to three (as a result of 

Wide Field Instrument’s M3/F1 trade)
• M3 and M4 are re-optimized to simple conic surfaces
• Exit pupil is 40 mm (was 46 mm), more margin for FSM optic
• Exit pupil extends to FSM (was 200 mm short of it)

M4
M3

FSM (not part of TOMA)

POMA – Pick-Off 
Mirror Assembly

TOMA – Tertiary Optical  
Mirror Assembly



CGI Optical Layout
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A new IFS is to be designed

FocM

 Two Coronagraph Architectures
 One FSM
 Two DM’s
 One Focus Correction Mirror
 Six wheel mechanisms
 Three CCD cameras



Operation Modes
Operating in HLC or SPC mode using sets of mask changing mechanisms
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CGI Updates

• CGI starts from FSM
• Eliminates several fold mirrors, only one remains
• Adds un-polarized mode in Direct Imaging 

Channel
• Added 45° and 135° polarized imaging modes
• PISCES is serving as a place holder for IFS

– An IFS is being designed in Phase A according to L2/L3 
Requirements
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Direct Imaging Modes

Unpolarized mode

0° polarization mode

DI 
Cam

DI 
Cam

DI 
Cam

90° polarization mode DI 
Cam

45° polarization mode

 Un-polarized image
 Linearly polarized images (0°, 45°, 90°, 135°)
 Pupil image (not shown below)
 Four defocused images (not shown below)

Lenses and 
polarizer/lens 
subassemblies on 
Camera Select 
wheel (DI/IFS/PI)

DI 
Cam135° polarization mode

Polarizers

Doublet lenses



CGI Performance 
Parameters
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Design Specifications Value Unit

WFE (on CGI 
axis)

After SM 6380
nm (rms)After M4 7

At FPM 7

ΔWFE (100 mas 
off CGI axis) After M4 30 pm (rms)

Imaging pixel 
plate scale 0.02 arcsec

Imaging FOV 
(full)

without 
masks 10 arcsec



Differential WFE of Y and X 
Polarizations
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Effects of Polarization induced 
WFE 
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“All pol” mode provides sufficient contrast and ~2x gain in throughput except at 470 nm, 
so we added an un-polarized imaging mode.”



Stray Light Analysis for 
OMC Testbed

Analysis conducted by Photon Engineering Inc. under contract with JPL.

Incoherent
2.85e-15/0.055 = 
5.2e-14Coherent
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Summary

– TCA (POMA + TOMA) attached to AMS for stable 
interface with OTA

– Conic surfaces for M3 and M4
– Pupil at FSM
– Smaller beam print at FSM
– Only one fold mirror
– Un-polarized imaging of higher throughput
– Four polarized imaging modes
– Stray light from optical surfaces not an issue
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• Backup Slides
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CGI Optical Bench Assembly–Top View 
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WFIRST Spacecraft Architecture
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CGI Filter Wheel 
Populations
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Polarizer and Lens in Wheel
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Polarizer and lens fits in a slot on 
Camera Select wheel



Proposed Placement of 
Image on CCD 
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• Image in the quadrant of fewest charge transfers
• Least impacted by traps



Wavefront Control 
Modeling


