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Why this project!?

Logical conclusion of a sustained effort that
started in 2003

Key technologies have been developed and tested:

* PIAA coronagraph

* Spider Removal Plate

* Aperture Masking Interferometry

* Coronagraphic Low Order Wavefront Sensor

* Other advanced WF sensing techniques




Driving requirement: IWA

Bridge the gap between RV and AQO:
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The context is ideal...

* |88-actuator curvature AO system
* coronagraphic diff. imaging camera HiCIAO
* Nasmyth platform

* |20 Subaru nights allocated to the completion

of the SEEDS program
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The SCExXAQO: an upgrade of the current Lyot
coronagraph in front of HiCIAO

Open platform design for new concepts tests
Delivered at the telescope: end of 2009
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AO-188 beam
Coupling Table

Main Optical Table bolted
to new upper frame

Make some room, but maintain HiCIAQO’s
primary observing mode. Only then ...
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The Subaru pupil is not
fitted for High Angular
Resolution

But cures exist!

* Apodization gets rid of rings

* SRP gets rid of the spikes

simulated PSF




Apodization with a PIAA

Two aspheric
optics redistribute
the light and keep

things clean...

* |00 % throughput (well, almost)
* angular resolution is preserved

* high contrast demonstrated @ |.1 A/D (40 mas in H)
* seometric optics — fairly achromatic




3rd seneration PIAA optics

e On-axis lenses

* Lenses are 96 mm apart

* Apodize the beam

* Remove the central obscuration

Optics tested, and good to go!




The PIAA does its job but spider vanes remain...




SIn 27 = M SIn 29

0 = esin(i1 — i2)/ cos iy

OPD =~ e(n — 1)(1 +i%/2n)




* |5 mm thick precision window
* Fused Silica
* Tilt angle: 5 +/- 0.02° does the trick




(@) Putting things together: SRP+PIAA

Checklist:

v Spider vanes gone
v Cent. obscur. gone

v Pupil apodized




All elements are on stage, computer
controlled for quick diagnostic




Recover the Field of view
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Conclusion: project status

We're in pretty good shape:
critical components (PIAA, Masks, SRP) crafted & tested
WF control techniques being tested now
All hardware has been purchased

TBD:

mechanical interface with Subaru’s IR Nasmyth platform
Wavefront control after AO-188
Interface with Hi-CIAO camera

At the telescope by November 2009




