














EXOPLANET DETECTION WITH CORONAGRAPHS 2006

FIRST LABORATORY DEMONSTRATION OF ANTI-HALO APODIZATION:

A CORONAGRAPH “AFTERBURNER”

default initial positions. Finally, after sequentially running the AHA search algorithm on a single actuator pair
(Fig. 6¢) and a rectangular subset of the modulator actuators (Fig. 6d), the halo is suppressed. The maximum
suppression shown here was only a factor of 6 to 8. But given that this was simply an initial demonstration, and
the system was not optimally aligned for maximum visibility, nor was the search algorithm designed to find the
best null near the white light null, this level of attenuation was reasonable. Analysis of these results suggests that
the full expected suppression should be achieved when the system is properly adjusted.

Figure 6: Results of first AHA test. Bright ring on the left is the
second Airy ring. (a) Initial halo. (b) Halo plus unset antihalo.
(c) AHA effect after searching for a solution to a single AHA

“pixel” value. (d) Repeated application of the single AHA

“pixel” algorithm over a rectangular subset of the AHA region

of the focal plane.

SUMMARY

The AHA system is now working, and initial
tests have validated the operational concept.
Work continues in the lab to get the maximum
suppression from the AHA modulator, along
with simultaneous operation of the FPWFS,
which will enable a closed-loop servo by
measuring the complex field resulting from the
coherent combination of the halo and the
antihalo. We expect that when used with any
coronagraph design where the discarded stellar
core can be coherently preserved as a source
for constructing the antihalo, the AHA method
should permit 2 to 3 decades of improved halo
suppression over that achieved by the
coronagraph alone.
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