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T h es Cl ence case JWST/MIRI F1550C Observations of a Centauri AB

o JWST+MIRI found candidate S1: F 10°
Saturn-mass gas giant at 1.1AU of
aCen A (Beichman et al. 2025,
Sanghi et al. 2025).

e VLT+NEAR found candidate C1
(Wagner et al. 2021).

e Uncertainty about the orbit and
radius of the planet.
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e Orbits fits assume S1&C1 are Flux (MJy/sr)

same object.
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Expected contrast in Band 4 (825 nm)

o Peak contrast w/r to aCen A of 2x10-8.
e Equivalent to an apparent magnitude of m,=19.2 @ ~0.7" from the star.

Band 4 Contrast Prediction for 2027-09-01 Prediction for 2027-09-01
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The Roman CGI expected performance

o Peak contrast w/r to aCen A of 2x108 @ ~0.7” from the star, well within CGI
expected performance in Band 4.
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Target Visibility

e aCen A: coords: RA: 14h 39m 37s, ;
Dec: -60° 50’ 2”. 300}

o Two windows per year. 3

o September is at the end of the
second observing Window.

o Telescope roll constraints to be
considered.

e Plan to use aCen A as reference 70
star to dig and touch up dark hole
and later observe it as target.

Visibility vs. Day of Year for declination —60
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Acquisition and Exposure time

o We anticipate standard slew and acquisition time.

e Proximity to aCen B (~10") might pose a challenge for acquisition.

A best solution will be applied to the deformable mirror followed by eight dark
hole “touch-up” iterations.

Corgietc exposure time for optimistic SPC WFQOV in Band 4.

Planet located at 10 A/D (0.77) from aCen A with m, = 19.2.

Resulting in integration times of 455 s per observation to reach SNR=5.
Companion (aCen B) leakage could increase exposure time as it will create
more speckles increasing the noise.
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Companion leakage
AX (arcsec)

- aCenB will be ~ 10” away. 7 77 e [0

- Leakage estimates: e SolarSyatem YT H
! f / ! > =65
2.5x10% to 1.6x10°%. i 2

- Far side is better for
observing. ’
- Target estimate is 2.0x10-8
=> MSWC likely will be
needed to dig a dark zone.
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DM Nyquist control radius
24 ND ~1.3" of
companion

.
DM Nyquist control radius WFC ON’

24 MD of the PSF replica
DM Nyquist control
radius 24 A/D ~1.3"
on-axis star

- -
~100M\/D for aCen ‘
A&B Super Nyquist
WEFC is necessary

A binary star contaminates the dark zone

We need coherent light within the DM control

region to null binary contamination

We create diffracted replicas of the binary PSF
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Other background objects: Star S5

-60°49'51"

o Candidate peak contrast of 2x10-8
equivalent to an apparent magnitude of
m,=19.2

o Background star S5 would be ~m =18.4
in Band 4 (825 nm).

o S5 will be outside coronagraph OWA for
an observation during 09/2027. o

o« Complicate observations between T Naprow Fed
03/2028 and 07/2028.

STAR S5
Bessel V 0.54 21.53 +£0.95 09+09 KO7
Bessel R 0.64 20.00 £ 0.41 22+1.0 K07

Band 4 Wide Field

52"

53"

Declination

54"

Bessel T 0.79 18.66 +0.27 30+1.1 K07 14h39m21.8s 21.7s 216s 215s 21.4s
Bessel Z 0.84 18.00 £ 0.22 69+1.6 K07 Righthecensing
2MASS ] 1.25 11.60 + 0.03 717 £ 20 K07 Figure provided by Pierre Kervella
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Conclusion and other considerations

« Observing aCen A with Roman CGl will be challenging
but extremely interesting scientifically as it will provide

image in reflected visible light of the aCen A candidate.

« Timing of the observation is critical for success.

« Novel wavefront control techniques such as Multi-Star
Wavefront Control might be needed to suppress
companion speckles.
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