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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)

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

e Still collaborating with David, Eduardo, Andres Salcedo, Chun-
Hao To, et al.



David Weinberg February 15, 2017 at 2:17 PM
CCAPP postdoc position
To: hywu@caltech.edu, Cc: Chris Hirata & 4 more

Detalls

Dear Heidi,

Apologies for this message being rather out-of-the-blue and late,
and we hope that it is not too late.

We're pleased to inform you that we have decided to offer you a position

as a CCAPP Postdoctoral Researcher, for work on galaxy clustering, weak
lensing, and WFIRST. It will probably take a few days to get a formal letter of
offer out from the university, but we wanted to let you know of our decision as
soon as possible so that you can begin

to think about it. Please confirm receipt of this message by

email, or by giving David a call at 614-292-6543.

Michael Troxel (2016—2018)
Niall MacCrann (2016—2019)
Ami Choi (2016-2021)

Tuguldur Sukhbold (2016-2021)
Heidi Wu (2017-2020)

Johnny Greco (2018-2021)

Steven Prohira (2018-2022)
Jack Elvin-Poole (2018-2022)
Juri Smirnov (2019-2021)
Yi-Kuan Chiang (2019-2021)
Amy Sardone (2019-2023)
Fiorenzo Vincenzo (2019-2021)
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Observational probes of cosmic acceleration
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Fig 30 in Weinberg et al. (2013), cluster forecasts by Eduardo Rozo
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Monthly Notices
of the
ROYAL ASTRONOMICAL SOCIETY
MNRAS 490, 2606-2626 (2019) doi:10.1093/mnras/stz2617

Advancc Access publication 2019 September 19

Covariance matrices for galaxy cluster weak lensing: from virial regime to
uncorrelated large-scale structure
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From Andrés Salcedo 7 Mungo was in our meeting !



Working on Dark Energy Survey
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Cosmology with cluster counts and lensing

Higher os — larger density contrast

higher o3

lower oy

Cluster Counts

Cluster Mass
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
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= Cao et al. (2025), SMU postdoc



Projection effect biases the lensing signal and mass

T PR Cardinal
— 02<2<03% 0= A<30 1+ ]sma]ll raldii I, s * ~é j0.210.35) -
© ~- redMaPPer — depth=20 - ¥ :€[035.0.5) -
YRE —deph1 —depth—00 - Fe T :c(05.065
;J > i * t E}: lH
5O E O e -
c 1.2} E | large radii .
R i
- G AT
U ] Ii . 1
~ 1.1f 2 | kS II_"{
o o Op———— —— -
GCI)J E 1+ all radii -
qw 1 —__. = i
o LOp= T e e — i
m | ] ] . _III %I EI Ii :
10~ 10° 10! ) I I Lx
: 20 40 60 80
Distance to cluster center J|

Wu et al. (2022) = Nde et al. (2026, Boise grad student)



Simulation-based forward modeling

Z.00m 1in
on a

cluster

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

350



Forward-modeling optical clusters

O
O : - » We put red galaxies in halos in
. N-body simulations using Halo

Occupation Distribution

(HOD)
* We simulate cluster finding

e using counts-in-cylinders.
<Ngar> satellites
K/ central 7/‘\‘01%
Mhalo -
Step 1: populating halos with “member  Step 2: simulating cluster finding
candidates’ using an HOD model using counts-in-cylinders Salcedo et al- (2024/ 2310.03 944)
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Re-analyzing DES clusters
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Unitying cluster and galaxy analyses

Dark M
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Cao et al. (2026), SMU postdoc



Cross-correlation between clusters, galaxies, and lensing

clusters x
galaxies

degeneracy

broken
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§  calibration is
needed!

distance
> Zeng et al. (2023), OSU grad student



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 etfective mentoring
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2019 Hocking Hills

2019 SciAccess conference



2021 Huntsville, TX Mischief + music
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2023 Arizona workshop
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