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The exozodi problem

Solar System w/out Sun

A = 0.55 um Jupiter -

- Neptune venss . Earth

\ETE

30 AU Inner 12 AU x 12 AU

Credit: A. Roberge & the Haystacks team



Old view of the problem

Roberge et al. (2012)
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New exoEarth yield estimations




Altruistic yield optimization (AYO)

Credit: C. Stark
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Maximizing yield by optimizing observations

Optimizing exposure times Optimizing revisits can
can potentially double yield iIncrease yield by additional
35— 75%
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Sensitivity of yield to exozodi

® What is “one zodi”?
e Different things to different people (Roberge et al. 2012)

e Here, 1 zodi = 22 mag/arcsec? at V band

¢, = % change in yield /
% change in parameter x
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Reasons for weak dependence on exozodi

® AYO code partially compensates for increased
individual exposure times

1. Preferentially eliminates poor targets

o Distant stars with lower completeness and longer
times

2. Adjusts exposure times to observe some stars
more shallowly

o Avoids wasting time searching for dimmest planets
(doesn’t push as far into crescent phase)



So why does exozodi still matter? Big room for
Improvement in knowledge
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Worst case scenarios for exozodi structure
1 zodi 10 zodis 100 zodis

M;=317.8
Jupiter

M,=17.2

Neptune




Confusion mitigation strategies

-®
® Phase curve of a dust clump < \Q
different from that of a planet b\ e

e Possibly effective, observationally costly

® Spectroscopy O v -
Earth —— Neptune
e Planet with atmosphere has [P
: : w’ 107"
absorption lines, dust clumps [P
don,t u_"‘ 10-12 [ I s . [v,.
o Likely effective but costly e
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e Uncertain effectiveness, observationally inexpensive



Summary

® Exozodi can have weaker effect on exoplanet

yield than previously thought

® But much room for improvement in exozodi

knowledge

® Impact of confusion uncertain

* Need detailed study of observational strategies



