The Unseen: Clumping in the Outskirts of Galaxy Clusters
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Introduction Methods Results
L : . . Observational Data vs Clump Injected Cluster
*  Galaxy clusters are the largest gravitationally bound structures in the Simulation: Reconstruction Reconstruction
universe.

Building Data Grids:
« Two sets of 3D arrays are generated based on a given temperature (Egn. 1) and density (Eqn. 2)

* They contain 100s to 1000s of galaxies.
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Spectral Analysis:
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* Point sources and clumps are subtracted out using wavdetect. R (arcmin) R (arcmin)
. . . Projected temperatures (top), deprojected Hydrogen number density (middle), and derived entropy (bottom). Black lines
* SpECtra are EXtraCtEd from concentric annull Centered at the X_ray emission peak' are best fit Vikhlinin model from Chandra observations. Dashed green lines on bottom plots signify the expected entropy
° The data iS f|tted to f|nd temperatu re and su rface brightness Values and then Used to construct a (rr1.1). Left:. Observed results o-fAbeII 2029 from Suzaku (red), simulated results from Suzakg (b]ue), and simulated
results from STAR-X (orange). Right: Results from the reconstruction of Abell 2029, each profile is extracted from the
radial pr‘of”e for both temperatu re and denSity. same simulated image (Fig 2). Red signifies the cluster with clumps injected. Blue signifies clump-corrected data.
 An entropy profile can then be derived (Eqn. 3). DiSCUSSiOn
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trends as observational Suzaku data (left, red).
 Simulation produces realistic cluster data.
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The Survey and Time-domain Astronomical Research eXplorer (STAR-X) ( T /VC) ’ ( T /7”02) s from observational Chandra data (black lines).
was proposed in the last Mid-Sized Explorer Class Mission (MIDEX) call * Injected clumps can recreate observed drop in entropy.
by NASA at the end of 2021. It will have a low particle background due *  Correcting for clumping (right, blue) yields the expected
to its low altitude orbit and will be able to detect cluster outskirts. In a Anulus 4 Specrum entropy profile (bottom, dashed green).
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