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Hunt for Observable Signature
of Terrestrial planetary Systems

e Exozodiacal dust

e N-band nulling interferometry




Detection rates:
WISE: 22 of 24174
(0.09%)

KIN: 5 of 44 (11%)

LBTI: 10 of 38 (26% a4 | ‘detec
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Sensitivity limitations for LBTI/HOSTS
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Only vibration improved

N band flux [Jy]

Null error improvement factor

- Only background bias impr.

e 1/2 background bias
o 1/3 background bias
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Null error improvement factor

Both improvements

e 1/2 background bias
o 1/3 background bias
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N band flux [Jy]

Defrere et al 2016
Ertel et al.2020
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Contrast (1073)
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Aperture Photometry

—— Mean Background Subtraction Iﬁ{ﬁ%n. :l 2'8 3122 3
— PCA Background Subtraction : :

Photometry (ADU)
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Mean Background Subtraction: 10 = 0.8 = 100 off

PCA Background Subtraction: 10 = 0.6 = Within 1 0 range



Aperture Photometry

Mask size

General case: Aperture size
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Improvement factor

Aperture Photometry

HOSTS case: Aperture radius = 13 pixel, Mask size varying
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Photometry (ADU)

Photometry (ADU)

Mean : 24.896
RMS : 329.991

—— Mean Background Subtraction
PCA Background Subtraction

Not use for computation M
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Frame Number

Mean : 24.534

— M Background Subtracti
ean Background Subtraction RMS : 361.681

PCA Background Subtraction
Not use for computation

10000 15000 250000
Frame Number

Limitations and future improvements

Limitations:

e Large spikes in the
photometry

e Remove the groups
concerned

Solutions:

e Background annulus






Photometry (ADU)
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Temporal PCA

—— PCA Spatial Background Subtraction
PCA Temporal + Spatial Background Subtraction
—— Temporal Correction
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° 'Factor 2 |mprovement on

errors bars

° Better constralnts on.
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