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Step 1: Process starts with a single
integrated CAD model for the optical
system with tags applied by discipline
engineers to parts and subassemblies
that will be used for downstream
thermal, structural and optical analysis.

Step 2 (thermal): The
parts of the CAD model of
thermal interest are FEM
meshed for subsequent
analysis using rules that
are iteratively developed
by the thermal engineer
and captured in the Comet
environment.

Step 3: The meshed thermal model is
imported into Thermal Desktop for analysis
of temperature distributions subject to
boundary conditions and surface properties
specified by the thermal engineer and
captured in the Comet environment. The
temperature field is automatically mapped

to the fine structures mesh.

Step 2 (structures): The parts of the CAD model of
structural interest are FEM meshed for subsequent
analysis using rules that are iteratively developed
by the structures engineer and captured in the

Comet environment.

=0

Integrated STOP
Simulation Process

e

Step 5: Temperature fields from
Thermal Desktop and structural
deformations from Abaqus are
imported into SigFit. Sigfit outputs
a modified optical design model
that represents structural deforma-
tions as rigid body component
motions plus Zernike polynomial
deformations to the optical
surfaces. Zernike polynomials are
also used to represent wavefront
errors introduced by thermal gradi-
ents within the lenses.

Step 4: The meshed structures model and
the temperature field produced by Thermal
Desktop are imported into Abaqus for
calculation of structural deformations
subject to boundary conditions and material
properties specified by the structures
engineer and captured in Comet. Lens
mount contact stresses are modeled
accurately, as shown to the right.

Step 6: CODE V uses the modified
optical model output by Sigfit to quantify
impacts on optical performance
produced by thermally-induced struc-
tural deformations and by changes in
the refractive indices. An exit pupil
wavefront error map is shown at left
and a Modulation Transfer Function
plot at right.
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