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Zodiacal Dust in the Solar System
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The problem with exozodiacal dust

Å Flux is problematic for any imaging mission.

Å Clumpiness (resonances) complicates the detection.
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How nulling interferometry works

Å First proposed by 

Bracewell (1978) to directly 

detect ñnon-Solarò planets;

ÅSubtracts starlight by 

destructive interference;

4

Semi-transparent

mirror

left output right output

ȹū

Stellar wavefront



Nulling Implementation
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details in Defrere et al. 2016
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LBTI



LBTI is uniquely sensitive for measuring warm dust

ÅPerformance is currently 10-12X improved over KIN.

ÅNulling Self-Calibration provides much of this improvement.
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Adapted from Roberge et al. 2012
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Å Survey of ~50 nearby stars defined by LBTIôs science team:

1. What is the exozodi luminosity function for nearby stars?

2. Does the level of cold/hot dust correlate with exozodi level?

3. How does the exozodi level vary with stellar type?

Kennedy and Wyatt 2013

The Hunt for Observable Signatures of Terrestial 

planetary Systems (HOSTS)



HOSTS Objectives

1. Observe ACTUAL stars that would be good 
targets for a future direct imaging mission
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A type F type G type K type Total

Number 13 32 8 15 68

Targets lists published in Weinberger et al. 2015, 
ApJS, 216:24

2. Observe a SAMPLE of stars 
that enable sensible 
extrapolations to those 
stars that cannot be 
observed
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HOSTS Objectives
Understand the level of exozodi around nearby stars 
because it is a potential noise source for direct imaging / 
spectroscopy of planets

How many planets can a 
telescope find?

Stark et al. 2014 
ά!ƭǘǊǳƛǎǘƛŎ ¸ƛŜƭŘ 
hǇǘƛƳƛȊŀǘƛƻƴέ ŦƻǊ ǘƘŜƛǊ 
baseline 8 m telescope and 
IWA= 2ê/D 

LBTI Current
median

LBTI Requirement
median

KIN median
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HOSTS Status
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HOSTS Context

ÅProposed as a 52 night survey executed from 
FY14-17
ï Assumed efficiency of 3 stars per night - 35% of nights usable.

ï Challenging requirement: 6 zodi sensitivity

ÅTelescope, weather, and instrument performance 
have affected availability.
ï !ŘŀǇǘƛǾŜ {ŜŎƻƴŘŀǊƛŜǎ ό!Ř{ŜŎΩǎύ ƘŀǾŜ ŦŀƛƭǳǊŜ ƳƻŘŜǎ ǿƛǘƘ ƭƻƴƎ 

downtime. These are being mitigated.

ï Instrument improvement efforts are difficult to balance with 
survey reliability.

ï Productive nights can vary when 35% of the time is usable.
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HOSTS History

ÅFY14 - Initial Performance Assessment (4 nights).
ïAdaptive Secondaries issues limited fall 2013 availability.
ïPhase Control Loop initially implemented.
ïdust around eta Crv characterized (Defrere et al. 2015)

ÅFY15 - Performance Improvement (16 nights).
ïImproved null uncertainty to 500 ppm (15 zodis on a solar type 

star).
ïObserved 5 additional stars to varying levels of sensitivity.

ÅFY16 - Program Refinement (11 nights).
ïSchedule compressed by AdSec failure in fall 2016.
ïPoor weather and instrument reliability limited progress.
ïDetection of a ~35 zodi disk around Vega. 
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Improving Progress on HOSTS

ÅInstrument reliability is being assessed.
ï Critical spares identified and replacement procedures 

refined.

ï Early Instrument Checkout is being formalized.

ÅA queue-based observing approach has been 
developed for 2016B and onward.
ï low PWV and good seeing nights will be used for HOSTS.

ÅTelescope/AO reliability is being improved.
ï Improved preventive maintenance of Adaptive Secondaries.

ï Margin in proposed schedule to allow for future down time.
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Instrument Update
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Nulling Uncertainty has been 

reduced by 10X in FY2015. 


