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Facility limitations have also been evaluated and recommendations provided regarding engineering models.
From our assessment, all of the primary mirror systems in our study are possible to build. Some configurations
will require more engineering development than others.

For example, a Hubble-like 2.4m primary mirror is considered to be very low risk. In that configuration, no
pathfinders would be needed. As the primary mirror systems become larger and more complicated, pathfinders
or qualification units are recommended. In the case of the baseline TPF-C 3.5m x 8m concept, a subscale
pathfinder would be needed to work out the critical engineering details prior to making a full scale pathfinder
model. This would all have to occur prior to building the flight model off-axis primary mirror. Each of the
mirrors fabricated would demonstrate key technology and demonstrate a progressively higher TRL as the
development program progressed. The demonstration units and pathfinder program would provide high
confidence that the flight primary mirror would be successful and the program cost and schedule could be
maintained.

MIRROR FABRICATION TECHNOLOGY
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Mirror technology has been developed by Corning and ITT over the last 40 years. These technologies have been
demonstrated on various programs and are available and ready for use on the TPF program. These technologies
include faceplate pocket milling which provides faceplate support to minimize polishing quilting effects during
processing. This added faceplate support allows mirrors with lower areal densities to be fabricated. Using this
type of construction, large mirrors can be fabricated with areal densities as shown on page 48.
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Facilities at Corning typically fabricate large ground based mirrors up to 8m as shown above. In addition,
Corning has large waterjet cutting machinery that allows very deep cores to be fabricated. These facilities and
those at ITT allow large mirrors to be successfully produced.

MIRROR QUALITY PARAMETERS
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ITT has produced lightweight mirrors that demonstrate that coronagraphic-type quality can be achieved. Two
example power spectral density (PSD) results are shown above. In each case, the quality achieved far exceeded
the required specification for the mirror and was only compared to the coronagraphic specification for the
Technology Demonstration Mirror (TDM) being developed by ITT for JPL. This provides evidence that the very
difficult specifications required for the baseline TPF-C mirror are achievable in lightweight mirror systems.

SUMMARY

All TPF Primary Mirror concepts reviewed to date appear feasible to manufacture, process, and test. Some
design configurations will require technology development in order to achieve a finished primary mirror with a
predictable cost and schedule. Pathfinder/Back-up mirrors are recommended for almost all the configurations in
order to reduce schedule risk on the program. For modest sized systems (<3.0m), the primary mirror will not be
the critical path of the observatory based on ITT’s experience. For larger systems, a rigorous and well-planned
development program will provide sufficient risk reduction to allow the primary mirror to be successfully
delivered within the cost and schedule constraints of a flight program.
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