CRITICAL POINT: ¥ i
How you MODEL the & NG ——>
3D orbit matters! .
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This paper shows the
reported anomaly (from
Chae et al. 2026) might

Just be orbital parameter
miscalculation.

THE CHALLENGE OF MOND
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Chae et al.: ¥y ~ 1.6
MODIFIED :
GRAVITY Our reanalysis: y ~ 1.12 THIS 1S THE MOND
OR DARK ACCELERATION SCALE
MATTER? — where things are
ao=12%x10"""ms™= / meant to get weird

A unique (and annoying')
feature of MOND that
we must consider.

By @) €D
We show that including an ¥ ) = .

extra orbital parameter : ,
(semi-major axis) effectively Banik & Zhao 2018 These previous works

ERASES the apparent anomaly! Chae et al. — 2022 W argue FOR modified

| gravity in wide
Newfon stays! binaries. We are

arguing AGAINST it.

Original fit Our fit
NEWTONIAN REIGN - standard (W/O extra (w/ extra
gravity usually works... until para parameter)  parameter, no anomaly)

it doesn't.
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The same datasets have

~_ yielded DIFFERENT
C_\ ~conclusions...
Chae 2023 ' '

Chae 2024

Hernandez et al. 2024

Chae et al. (2024) : ' _
Chae et al. (2026 \> ...some finding
standard Newton (~ 1),

others finding an
anomaly (~ 1.6)!
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This hints that the
results are very sensitive
to how you do the
statistical math!
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Gaia DR3 We're using HIGH-PRECISION
NRES ~7 radial velocities (RVs) from
MAROON-X a bunch of powerful
:ggg& ground-based telescopes.
SDSS

By looking at how

y
differential nove RVs. RA

By looking at how much " ' 7.
faster one star moves ey
relative to its partner.. StarA y oo

Avg = Vgg = Vra

Now we're ready to put their
analysis to the test with our
improved modeling framework!



Our improved framework models
each each pair as a two-body
Keplerian system.

- on . We fit a single global 7y
GLOBAL —Value, shared across all

Parameters systems simultaneoulsly.
Y (Gravity Boost y = G,n/GN) h T

PER-SYSTEM
Parameters (6))
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Speed depends on pararrieters (e, .) / P TR :
and the gravity boost -y. This is crucial . i (‘ A Y,

for calculating Av, and compar- G i e

comqring with data. Ntness ‘_ /\Or thoce
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; The Student-t ol 9 ) VC
. i, distribution reduces o :

; T I the impact of rare, We also add ‘jitter’ to model
cal model is shown in Figure 1. outlier data. . additional, unknown sources
he joint posterior is. adshens: of noise or uncertainty.
MODEL 1: BASELINE For 1 MODEL 2: GEOMETRIC
(more detailed) (more simplified)

- o ‘ O 11
s e 2 We're comparing two ways to
relate the observed 2D data
to the underlying 3D orbits.




