SCExXAO/MEC and CHARIS Discovery of a Low Mass, 6 au Separation Companion Using
Stochastic Speckle Discrimination and High Contrast Spectroscopy!
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SCExXAQ/MEC and CHARIS

The MKID Exoplanet
Camera (MEC) 2isaY-J
band IFU located behind
SCEXAO (right). The key
features of MEC, enabled
by its Microwave Kinetic
Inductance Detector array,
Include: \
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- Inherent energy resolution without the use of filters or gratings
(R~5)
- Microsecond timing resolution

The Coronagraphic High Angular Resolution Imaging Spectrograph
(CHARIS) is an IFS for the Subaru telescope that covers JHK
passbands with narrow (R ~ 70) or broadband (R ~ 18) coverage.

System Properties

The primary is a nearby (~28 pc) type AlV star with an approximate
age of 400-700Myr.

Astrometry derived from the Hipparcos-Gaia Catalogue of
Accelerations (HGCA3) shows an ~11 o significant acceleration which
Is why It was chosen as a target for direct imaging
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Stochastic Speckle Discrimination
with MEC
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Stochastic Speckle Discrimination (SSD) is a post processing
technique that uses photon arrival time statistics to distinguish
companions from a comparably bright speckle field (above). It is
Implemented in the following way:

1.) The total observation is broken up into a series of short (20ms)
exposure images

2.) A modified Rician (Equation 1) is fit for each pixel and Ic and Is
are determined

3.) The ratio of Ic/Is is used as a diagnostic tool to distinguish
between speckles and companions
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SSD, using no PSF subtraction
techniques and relying solely on photon

arrival time statistics, achieves a

comparable SNR to CHARIS data
reduced with RDI
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CHARIS Spectroscopy
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CHARIS (top left) and Keck/NIRC2 (top right) images of the
companion using Aarhunen-Loe've Image Projection (KLIP) for PSF
subtraction.

The CHARIS spectrum was
compared to spectra from
the Montreal Spectral
Library (left) . The best
match spectrum
corresponds to a M4-Ma.5
object.
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Orbit Fitting

The open-source code orvara # was
used to fit the orbital parameters for
this system using SCEXAO/MEC and
CHARIS relative astrometry, Keck
NIRC2 astrometry, and HGCA
absolute astrometry. The best fit
dynamical mass is consistent with a
companion mass of ~0.28 M_

Astrometric Orbits
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) 2.09%018  Gaussian, 2.17912
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Semimajor axisa (au)  6.55139, 1/a

Eccentricity e 0.54% 542 uniform

Inclination | (°) 66.778>, sin(i)
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