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Abstract Searching for biosignatures in nearby (<10 pc) exoplanet atmospheres requires high-contrast imaging (better
than 10”/) and high spectral resolution (R~100,000). We introduce a single-mode fiber nuller that is feeding a back-end
diffraction-limited spectrograph. The fiber nuller takes advantage of the 23.8-m baseline at the Large Binocular
Telescope Interferometer (LBTl) and the newly-available diffraction-limited single-mode fiber-fed spectrograph
ILocater (R>200,000). We present (1) the principle of the fiber nuller; (2) our optical bench to demonstrate the
necessary contrast and understand the contrast dependent on optical aberration; (3) a front-end module design to
combine the fiber nuller with iLocater using a 8.4-m single aperture at LBT; and (4) concepts to use the 23.8-m
baseline at LBTI to realize the full potential of the dual-aperture fiber nuller to study the exoplanet atmospheres of
exoplanets and pave the way to search for biosignatures using future extremely large telescopes (ELTs).
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We design a front-end module to insert a dual-sub-aperture pupil mask
(along the blue beam) so that the nulled stellar light is fed to the single-
| mode fiber for iLocater (along the red beam). Two flip mirrors switch on
1 | and off the high-contrast beam (indicated in blue) to determine if iLocater
IS operated Iin precision radial velocity mode or the fiber nulling mode
OAP #2 (image credit: J. Crass and Mark Derwent at OSU Imaging Science Lab).
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We develop an optical bench to demonstrate the necessary contrast and
Investigate the dependence of contrast on optical aberration. We are now
using a sub-aperture pupil mask and the DM to modulate the phase of the
two sub-apertures. We will consider other options such as wave plate,
liquid crystal plate, and dual glass combination in the future.
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— We develop two concepts to realize the full potential of fiber nuller at
<A < W8 LBTI. Concept #1 combines two beams and uses the reflected light for

fri hecking. C t #2 splits the light with a dichroic int fib
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