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My story with CCAPP

• 2007, 2008: visited as a grad student (working with Eduardo Rozo)

• 2017-2020: CCAPP postdoc (working with David Weinberg)

• 2020-2024: Boise State University (visited CCAPP 2022)

• 2024-present: Southern Methodist University (visited CCAPP 2025)

• Still collaborating with David, Eduardo, Andres Salcedo, Chun-
Hao To, et al.
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Fig 30 in Weinberg et al. (2013), cluster forecasts by Eduardo Rozo





7From Andrés Salcedo Mungo was in our meetings!



Working on Dark Energy Survey



Cosmology with cluster counts and lensing

Richness: number of galaxies in a cluster
Lensing: 2D mass density, used for mass calibration
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Projection effects due to distance uncertainties

Cao et al. (2025), SMU postdoc 

An observed cluster is 
contributed by multiple halos
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Projection effect biases the lensing signal and mass

Nde et al. (2026, Boise grad student) 
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Zoom in
on a 

cluster 

We simulate many universes with 
different parameters and 
interpolate them (“emulator”).

Simulation-based forward modeling
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Forward-modeling optical clusters

Salcedo et al. (2024, 2310.03944)

• We put red galaxies in halos in 
N-body simulations using Halo 
Occupation Distribution 
(HOD)

• We simulate cluster fi
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Re-analyzing DES clusters

Salcedo et al. (2025)14



Unifying cluster and galaxy analyses
GalaxiesDark Matter Clusters

Galaxy-halo 
connection

Cluster 
finding

For a given cosmology, we can simulate observed clusters, 
galaxies, and gravitational lensing self-consistently.

Cao et al. (2026), SMU postdoc15



Cross-correlation between clusters, galaxies, and lensing

Zeng et al. (2023), OSU grad student

cluster bias and σ8 are 
degenerate

clusters × 
galaxies

galaxies × 
galaxies

clusters × lensing

degeneracy 
broken

galaxy bias and σ8 
are degenerate
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needed! 
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What CCAPP has given me

• A second chance 

• Opportunity to work on Dark Energy Survey

• Skills needed for a faculty job (giving talks, mentoring 
undergrads, teaching, organizing seminars)

• Role models and aspirations of effective mentoring
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2019 SciAccess conference 2019 Hocking Hills 



Mischief + music2021 Huntsville, TX



2023 Arizona workshop


