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I My research

1.Cluster Cosmology (Salcedo et al. 2020, Wu
et al. 2020)

2.Halo Assembly Bias (Salcedo et al. 2018)
3.Galaxy Assembly Bias in SDSS (Salcedo et
al. 1n prep)

4.Galaxy-Galaxy Lensing and Galaxy
Clustering (Wibking et al 2019, 2020,

Salcedo et al. 1n prep)



Cluster cosmology from a novel
three observable datavector
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Cluster mass-observable relation
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Effects of scatter in the cluster mass-observable
relation

7 . 14.6

14.4}

log[IMh /h_l1 M®]>.

10° 102 10° 10°
3 3
n, |h° Mpc “]




I Three observables, three unknowns
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I Analysis workflow
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I Halo occupation distribution modeling
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Parameter variations
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Varying cluster definition and combining redshift bins

Alnog

0.035

0.030

0.025

0.020

0.015

0.010

0.005

0.000

mm :-—0.15-0.35 o
B —(0.35—-0.55
. mmm Both Redshift Bins
@
I ° .
e
®
@
B ]
]
1.0 x 10™ 2.0x 10 4.0 x 101
M, [M, h™1

Salcedo et al. (2020)



I Other Scenarios

AY Wn,cq Wp,qq Aln Tn M Aln o5
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all - all 0.755 0.068
all all . 0.813 0.073
small all all 0.125 0.014
large  all all 0.125 0.018
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I Emulation: observables
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leave-one-simulation-out fractional error
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I What's next?

e Forecasting non-linear
GGL+clustering in DES
with emphasis on breaking
degeneracies with scale
independent weak lensing
systematics.

o Measuring w
p.cg

constrain the cluster mass-
richness relation.

e Apply the 3-observable
framework to produce
constraints on S_and ..

in DES to a 0.03L
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I Secondary and neighbour halo bias



What 1s halo assembly bias?
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I Halo assembly bias
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Secondary bias
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Dependence of halo properties on
normalized neighbor distance

Age Concentration Spin
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Neighbor normalization and bias, bins
of mass
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I Galaxy assembly bias in SDSS



I The ELUCID constrained simulation

SDSS ELUCID Bolshoi
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I Modifications to the HOD
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Cosmic variance
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I Mock tests, ELUCID vs. Bolsho1
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Fits to SDSS data
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Fiducial fit
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I Summary

e Using a combination of cluster weak-lensing, cluster-galaxy
cross-correlations, and galaxy-galaxy auto-correlations we
forecast 1% level constraints on 68 from a DES-like survey.

e Halo assembly/secondary bias 1s a ubiquitous feature of halo
clustering. We find that the relationship between halo properties
and proximity to a massive neigbour introduces a neighbour bias
that can explain assembly bias in many cases.

e We constrain the level of galaxy assembly bias in SDSS using the
ELUCID constrained simulation and a variety of 1 and 2 point
galaxy statistics. We also investigate the effects of cosmic
variance on these constraints by comparing results from ELUCID
to those from Bolshoi.
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I Parameter variations (galaxy-galaxy)
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I Combining cluster samples
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Uncertainties 1n cluster number density
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I Gaussian process emulation
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I Constraints from clustering+ggl
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I Galaxy assembly bias modifications
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More observable mock tests
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Fits to SDSS data
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Secondary bias of mass-like properties
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Secondary bias of mass-like properties
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Neighbor normalization and bias, bins
of v-max
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Analytic vs. numerical covariances
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I Clustering Covariance
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I Lensing Covariance
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I Novel galaxy observables
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