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The lensing tension

10; Leauthaud+17 - | e Current galaxy-galaxy lensing
........ T4 predictions are 20-40% higher than
4 R\ 4| observation.
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e Systematics? Modeling? Cosmology?
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The galaxy-halo connection model

e The halo occupation distribution
model (HOD).

P(Ny4|M), Parameters: [Mcy:, M1, 0,0, K]

Centrals —
Satellites e Links galaxy occupation solely to

‘ halo mass.

e Assembly bias: secondary
dependencies other than mass?
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Extended HOD (GRAND-HOD)

* Vanilla parameters. - M., My, 0,a,K]
- Generalized parameters:
- Assembly bias based on = [4]
concentration.
. Satellite radial distribution = s3]

parameters.
o - [a,, s, 5,]
- Velocity bias parameters for centrals
and satellites.
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The environmental assembly bias
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Environment definition

Exclude!
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Extended HOD with double assembly biases

- Vanilla parameters. - M, My, 0,0,K]
- Generalized parameters:
- Assembly bias based on ~ [A’(é_e,]"\'
concentration and environment.
. Satellite radial distribution = 15,5,

parameters.
- - la,, s, s,]
- Velocity bias parameters for centrals

and satellites.
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Fitting the BOSS redshift-space 2PCF

e Data;
o BOSS CMASS galaxies within 0.46 <z <0.61 (DR12). 10-2  10-% 100 1ot
o Fiber-collision corrected.

e Algorithm:
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Fitting the BOSS redshift-space 2PCF

e We get a good fit: 12 =50 (d.o.f = 37).
e Preference for both assembly biases:
o Include A: ABIC = 21.

o Include Ae; ABIC = 17.
o Combined: ABIC = 36.
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The lensing prediction
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A path towards resolving the lensing tension?

Average halo mass per galaxy:

=
o

0- £, « No assembly bias:
8- " 4.1e13 Msun,
- e Include A:
i 3.6e13 Msun,
z o Include Ae:
3 neither 3.7e13 Msun,
Sl S obsened) « Include both:
a . et o 3.3e13 Msun.
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What is exactly driving these assembly biases?

Projected 2PCF Redshift-space 2PCF
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A positive detection of Ae
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A consistent detection of Ae
across all fits:

Ae might depend on cosmology
(need more testing).

What is it tracing? Splashback?
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Inflating the 2PCF bin size
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Splashback can explain Ae

e Splashback would explain the scale preference.

e Splashback would explain a positive Ae.

y (h‘[.\h)r)

e Splashback would explain the drop in average
halo mass.

e We need to test this.... _ o
Credit: Benedikt Diemer
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A negative detection of A
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Other recent studies
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Other recent studies
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Summary

e We achieve a good fit on the redshift-space 2PCF with an extended HOD
including two assembly bias terms.

e The inclusion of both assembly bias terms are strongly favored.

e The redshift-space 2PCF prefers to assign galaxies to lower mass halos,
resulting in a lensing prediction consistent with observation.

e The environmental assembly bias shows a consistent positive detection,
seems to trace some underlying processes, possibly splashback.



