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I . What is the MARS algorithm? 11. Application to real galaxy clusters: HFF clusters

The MARS algorithm is a grid-based, free-form strong-lensing

(SL) mass reconstruction method. By employing maximum-
entropy regularization, MARS can achieve high-fidelity mass

reconstruction, converging multiple Images with negligible

scatters, suppressing small-scale spurious fluctuations, and
providing a quasi-unique solution that is independent of the

initial prior. Furthermore, MARS is capable of incorporating
weak-lensing (WL) data, enabling a robust SL + WL lens

modeling in the same reconstruction run. The objective function
to be minimized in our approach is as follows:
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using the 236 multiple images.
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III. Future of MARS
Combine WL and SL — A2744

Abell 2744 5 OF e T Thanks to the high-quality JWST images, we can utilize the
(WL + SL) £ - 77 7 o, IR IO  largest dataset, including 286 SL multiple images and ~ 200
e gt BN ks R T D) NN 8 arcmin_~ WL constraints, for lens modeling of A2744.

Since MARS is the free-form algorithm, we can obtain mass
distributions by solely considering the observed data without
requiring any assumptions such as specific profiles or the
number (or locations) of cluster member galaxies.
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Figb. Reconstructed mass contours of
A2744 using WL data-only (top), SL data-
only (right), and both WL and SL data (left).
The FOV is 400"x400"”. The red arrows
indicate the directions of extended
filaments observed in the X-ray hot gas.




