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The a Centauri AB System

—-\

/ a Cen B
HZ: 0.5-1.3 au
Max. Stable Orbit:

e a~3.8 au
AB Orbit: X
a=23.0+0.1 au \\
e=0.52+0.01 \

a Cen A l}
HZ: 0.9-2.2 au |
\ 5 au /

2 Wagner et al. (2021)



The Ultimate Goal: Search for Life

- The Habitable Worlds Observatory*
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Why a Centauri A?
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Injected radius (Rg)

Prior Knowledge about Planets around o Cen A

No confirmed planets

Transit Observations Radial Velocity Observations VLT/NEAR 10-11.25 um Imaging
No detections No detections Candidate C1

Krishnamurthy et al. 2021 Zhao et al. 2018 Wagner et al. 2021
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Why JWST/MIRI?

K L MIRI F1550C
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How do you observe the third brightest star?

The MIRI coronagraph needs to be centered on the
star with an error <10 mas.

Problem 1: @ Cen A is moving at ~10 mas/day (!)
Problem 2: @ Cen A (K = -2 mag) saturates MIRI TA
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Overcoming the Challenge of Target

A)%Mﬁ“é% position of & Cen AB to ~2 mas precision
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Overcoming the Challenge of Target

AGAHIBIEION, . suitably bright in F1000W in the field (June 2023)
Alpha Cen AB Epsilon Muscae (Reference Star)

/




Sequence of Observations: Three Epochs of JWST Imaging

Aug 2024: JNST C1 GO Program #1618 (Pl: Beichman, Co-PIl: Mawet)
Feb 2025: JNST C3 DDT Program #6797 (Pl: Beichman, Co-Pl. Sanghi)
Apr 2025: JNST C3 DDT Program #9252 (PIl: Beichman, Co-Pl. Sanghi)
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James Webb Space Telescope )
(April 2025)
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Orbital and Physical Properties

(1) Fit Orbits to S1+C1 (2) Select Stable Orbits (3) Find Orbits Consistent with Non-Detections
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Orbital and Physical Properties

a=1.6auor21au
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Orbital and Physical Properties

Stable S1 4+ C1 + ND Orbits

a=1.6auor21au
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Orbital and Physical Properties
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Orbital and Physical Properties
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Orbital and Physical Properties

ATMO2020++: Non-Adiabatic Disequilibrium Chemistry Model
Tw= 225 K, [M/H] = +0.5, Mass = 150 Mg, Radius = 1.1 R,

S1

T
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Model from Leggett & Tremblin (2023, 2024)
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Orbital and Physical Properties

PICASO Custom Cloudy Model with Disequilibrium Chemistry
Ter= 225 K, [M/H] = +1.0, Mass = 90 Mg, Radius = 1.15 Ry, fsq = 6

S1
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Wavelength (pum)

Model from Mang et al. (in preparation)
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A Decl. (mas)

What’s next?

Recovery and Confirmation
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Pushing the boundaries - - ->

PSF Subtracted Image

Confirmation of $1 as “a Cen Ab” 2.04
would make it the
o 1.32

* nearest (1.33 pc), g
* coldest (~225 K), f’ 0.0
* oldest (~5 Gyr), a

. <1-1.32
* shortest period (~2 yr),
* lowest mass (<200 M) planet 2.64

: g . 2.04 1.32 0.0 -1.32  -2.64
imaged orbiting a Sun-like star to date. A R.A. (arcsec)
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A New Population of Imaged Cold Planets
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NIRSpec and ‘MIRI MRS pectroscopy,' NICam and IRI Imagin Crotts et al. 2025
Cycle 4 JWST Program
Pl: Jerry Xuan

Co-Pls: Aniket Sanghi, Yapeng Zhang, Jean-Baptiste Ruffio
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Avatar: Pandora’s View of (1as ngt Folgphemus ir; the [1/ of a(_en A
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