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Introduction:

It is important to find and study protoclusters in the distant Universe during their formative stages in order to understand the formation and evolution of present-day galaxy

clusters. In the pre-JWST era, protocluster candidates were primarily identified up to z < 7, limited by optical wavelength coverage and survey area. With deep JWST

near-infrared surveys such as CEERS and JADES have enabled the identification of protocluster candidates at z > 7. By taking advantage of JWST COSMOS-Web's

near-infrared sensitivity, spatial resolution, and wide survey area, Wu et al. (2025) identified seven z = 9-10 protocluster candidates using COSMOS-Web DRO0.5 (FOV: 0.27

deg?). In this work, we present an extended search for high-redshift (z = 9-10) protocluster candidates using the full DR1.0 dataset (FOV:0.54 deg?). We apply F115W-dropout
color selection and spectral energy distribution (SED) fitting to isolate high-redshift galaxy candidates, and compute local overdensities to identity protocluster regions. The

identification of protoclusters at z > 9 provides new constraints on the formation and early evolution of the most massive structures in the Universe.
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Fig 3: (Left) Grey dots indicate the distribution of F115W dropout galaxies, black cross indicates identified protocluster core candidates, and the blue dots indicate the member galaxies lying inside an
cluster radius of 7.5 Mpc. (Middle) JWST/NIRCam RGB image of a COSMOQOS tile containing a protocluster candidate at z = 9.4. (Right) Zoomed in image centered on the protocluster candidate.
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