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Optical Requirement Allocation & Verification

• Budgets allocate optical 
performance requirements to 
each element

• Requirements and budget 
allocations are verified by test 
and analysis
– Documented in Optical Verification 

Plan, Optical Alignment Plan, and 
System Analysis and Model 
Validation Plan

– Analyses include integrated 
modeling, stray light, optical Monte 
Carlo, and wavefront sensing & 
control

• Optical test analyses and 
budgets support optical 
verification
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Observatory Description

Deployable Aperture 
Cover (DAC)
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Shield (SASS)
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Primary Mirror Assembly
(1) CGH Null & g-offload @Cold

(2) 1g CGH @Cold
(3) 0g x-check horizontal multi-orientation @Ambient

Optical Alignment & WFE Verification Summary
Component Level

Element Level

Assembly Level

Mission Level

Instrument Carrier
(1) Metrology @Ambient

(2) Cooldown with Photogrammetry @Cold

IC Simulator given to WFI 
and CGI to place latches 

and check alignment

Instrument WFE & Alignment 
verification testing 

performed on GSE Interface 
@Ambient & Cold

Spacecraft Bus + IPA (SCIPA)
(1) WFI pupil shear/clocking verification & vignetting check with LED system @Cold

(2) CGI pupil shear/clocking verification with FSA fibers @Ambient & @Cold
(3) WFI focal surface & WFE x-check with double-pass sub-ap phase retrieval @Cold

Primary Mirror 
(1) Offner Null & g-offload @Ambient

(2) CGH Null & g-offload @Ambient & Cold

Observatory 
(1) Inspect vignetting and mirror coating @Ambient

(2) Analysis of 0-g on-orbit performance
FutureCompleted

IPA
(1) Post-integration Metrology @Ambient

(2) Post-CGI Install Pupil Alignment Check @Ambient

IOA Pre-Vibe
 (1) Double-pass g-offloaded interferometry @Ambient
(2) Double-pass phase retrieval @Ambient (WFI only)

(3) Double-pass Shack-Hartmann @Ambient (CGI only)

IOA Post-Vibe
(1) Double-pass phase retrieval @Ambient & Cold (WFI only)

(2) Double-pass Shack-Hartmann @Ambient & Cold (CGI only)

Other Optical Assemblies
(1) Component & Assembly interferometry @Ambient

(2) Assembly interferometry @Cold (Tertiary mirror only)
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Intro to wavefront sensing
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Wide-Field Instrument
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WFI

Left: Fully populated Element Wheel Assembly (EWA)
Credit: Ball Aerospace

Right: Cold Module with EWA and simplified Relative Calibration System Installed
Credit: Ball Aerospace
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Amplitude reconstruction and through-focus data

(no anomaly, for comparison)
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Amplitude reconstruction and through-focus data
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Code V Ray Trace

PR5 Scale: 0.15
Positions: 1-5

     20-Jul-23 

166.67  MM   

An obstruction in this area could block rays that hit PR1 
without blocking rays going to the other cameras
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Imaging Optics Assembly
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IOA

Image Credits: L3Harris Technologies Inc.
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Ground support equipment
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Gravity sag
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