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Abstract:

| present the Accurate Kappa Reconstruction Algorithm (AKRA), a prior-free maximum-
likelihood framework that reconstructs the convergence field directly from masked and
noisy shear catalogs. AKRA incorporates complex survey geometries into the inversion and
yields unbiased, high-accurate mass maps across realistic survey footprints, enabling
precise measurements of non-Gaussian statistics such as peaks, voids, and higher-order
moments. | will show the first applications of AKRA to HSC Y1 and DES Y3 data, and
discuss its extension to cluster-scale weak lensing reconstruction and upcoming surveys
including CSST and Euclid.
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