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Extended-Path Intensity Correlation (EPIC)
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Image Morphology
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Image Morphology
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Astrometry
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Astrometry with Space-Based “Imagers”

Gaia (2014-2024)
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Extended-Path Intensity Correlation (EPIC)

Astrometry with Intensity Interferometry Scientific Applications
e basic idea e binary orbits

e problem e exoplanets

e extended path innovation e stellar microlensing

o projected performance o Galactic acceleration

e cosmic distance ladder
e quasar microlensing
by DM substructure
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Astrometry with Intensity Interferometry

One Source
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Intensity Correlations

One Source
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Astrometry with Space-Based “Imagers”

Gaia (2014-2024)
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Intensity Correlations
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Two Sources
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Intensity Correlations
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Intensity Correlations
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Intensity Correlations
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Limitations

Signal-to-Noise Ratio Field of View
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Extended-Path Intensity Correlation
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Extended-Path Intensity Correlation
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Extended-Path Intensity Correlation

One Source
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Extended-Path Intensity Correlation

Two Sources
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Future Phases of EPIC

D oy R Narr | Osg|pas] oy [arcsec] oag [arcsec]
Phase I 4m 30ps 5,000 1 22.3 5.24 0.164
Phase I | 10m 10ps 10,000 1 1.46 1.75 0.327
Phase III | 10m  3ps 20,000 10 0.0564 0.524 0.656
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Light-Centroiding Precision
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Signal-to-Noise Ratio

Phase II: D = 10m, o, = 10ps, R = 10,000
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Atmospheric Aberrations
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Extended-Path Intensity Correlation (EPIC)

Astrometry with Intensity Interferometry Scientific Applications
e basic idea e binary orbits
e problem e exoplanets

e extended path innovation stellar microlensing

e projected performance Galactic acceleration

cosmic distance ladder

quasar microlensing
by DM substructure
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planet mass: M, [Ms]
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Quasar MinOlenSing with David E Kaplan (JHU)
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Galactic Acceleration

Angular acceleration at D= 1kpc
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Quasar MinOlenSing with David E Kaplan (JHU)
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Quasar MinOlenSing with David E Kaplan (JHU)
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MinOlenSing with David E Kaplan (JHU)
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Quasar Microlensing i vwi e ke gao)
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Experimental Directions

EPIC Demonstration with Nick Konidaris, Michael Rubel (Carnegie)
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Conclusions

sub-pas resolution and even better differential light-centroiding precision

on sources separated by less than a few arcseconds

new astrophysical applications
fundamental cosmic measurements

dark matter substructure at sub-stellar masses

“Let us then consider some of the immediate programmes which a more
sensitive intensity interferometer might tackle, bearing in mind that the
most important results of research may well prove to be those which one

cannot foresee.”
— Hanbury Brown, 197/
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