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CONVENTIONAL
CORONAGRAPHIC IMAGING

MASKS

HIP 73470
Separation ~0.9”
Differential Mag ~3.5



Our Strategy:  A band-limited focal
plane mask

implemented on a Palomar Off-Axis
Subaperture

Band Limited Mask

Off-Axis Subaperture Reimager



Our Observing Platform
 A 1.5 meter Off-Axis Subaperture
Imaging Capability on the Palomar

Hale Telescope

Haguenauer et al. 2005



The JPL High Contrast Imaging
Testbed (HCIT)

Trauger et al. 2004



HCIT Coronagraphy

Band Limited Mask 10-9 Contrast at 4Lambda/D
(laser light)



Band-Limited Mask

From Marc Kuchner’s Webpage



A Binary “Half-Tone” Band-Limited
Mask
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Summary

• We implemented a binary version of a
band limited mask for use with the
Palomar Hale Telescope Adaptive Optics
System.

• Preliminary instrument tests suggest we
currently achieve only marginal
improvement over hard-edged spot
coronagraphy.

• We believe that we are limited by the AO
wavefront performance.
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Other Operational High Contrast Systems

• Lyot Project

US Airforce AEOS Telescope on Haleakala



Oppenheimer et al. 2003

Other Operational High Contrast Systems



• Simultaneous Differential Imager on VLT NACO

Other Operational High Contrast Systems

Biller et al. 2005



• Simultaneous Differential Imager on VLT NACOS

Other Operational High Contrast Systems

Biller et al. 2005



Advantages of our 1.5-meter
Subaperture Setup

• Adaptive Optics system achieves better
wavefront control, compared to a full
aperture setup.  (Subaperture Strehl ratios
= 90%-95%.)

•  No Secondary Mirror or Spider Support
Obscurations.



Palomar Band-Limited Mask
Tested In-Lab



Palomar Band-Limited Mask
Tested In-Lab



Band-Limited Mask Simulated
On-Telescope Performance



Upcoming Schedule

• Mask calibration tests continue this Fall.
• Parallel development of a radial mask version

using “sputter” fabrication techniques.
• On-sky calibration/science tests expected this

winter..


