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Weak lensing of nearby
clusters
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Stacking

Li et al. 2013

Measuring subhalo mass

of stacked satellite
galaxies




Select satellites directly : Group finder

Yang, Mo and vdBosch 2007, using
SDSS spectroscopic sample

| A self-calibrated FOF method.

2.Assign all galaxies to groups.

0.01<2<0.20

2.Estimate group mass by

abundance matching. m———g




Satellite lensing in CFHT/Stripe82 data

First measurement of subhalo lensing signal in groups.
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Lensing around satellites in groups

with mass>5x 10”13 solar mass




CFHT/CS82 data + Cluster satellite
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CDM vs WDM

3.3 keV WDM, COCO simulations Bose et al. 2017
The power spectrum of this WDM model is also
very similar to the “coldest” 7 kev sterile neutrino




|[dentity of Dark matter

COCO simulations Bose+ 2016 Li et al. 2016 arxiv 1512.06507
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How to find small haloes”
Most very small haloes don't form galaxy



Substructure detection In
strong lenses

TMT/e HST/CSS-0S |
ELT %\, /Euclid |
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Perturbing Einstein ring

galaxy
galaxy cluster

lensed galaxy images



Perturber mass function

Li et al. 2016,2018 pb,cdm
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My =105 7'M, N =100, COCO—WARM My =107 A1 M
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Voronol Source Reconstruction

Simulated Image
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Complexity

Simple

Source Reconstruction
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Subhalo on Einstein ring
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Sensitivity function




GGlobular clusters

QHH, RL et al. 2018

* There are ~1000 of globular
clusters in massive early
galaxies.

* The GCs can dominate the
subhaloes around the
Einstein radius.

975 10.00 1025 1050 10.75 1100 1125 1150 1175 1200
log(M/M_)




Fffects of Globular Clusters
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Strong lensing working group

« Member: Ran Li (NAOC), Nan Li (Nottingham) , Dezi Liu (YNU),
Guoliang Li (PMO), Xiaoyue Cao (NAOC), Ye Cao (NAOC), Yun
Chen (NAOC), Yiping Shu (NAOC), Xin Wang (UCLA), Xiaolel

Meng (Tsinghua), Dandan Xu (Tsinghua)....

 Email list CSST S WG@googlegroups.com

.Iack.com/

~* Collaboration tool: https:/tiangongsiwc
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Expectation for CSS-0OS
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* ~150000 galaxy scale strong "* -/
lens systems (currently ~400), e —
Including ~1000 double lens S R
system G b
e f"', _:rPFéyic e by Yiping Shu

* Hundreds of

assive clusters

.



Strong lensing science
cases of CSS-0OS

* Abundance of dark matter substructure and identity of dark matter
* Testing GR

* Inner density structure of galaxy clusters

alaxy mass and str SN
- -' i ‘- . o




Strong lensing science
cases of CSS-0OS

* Abundance of dark matter substructure and identity of dark matter
* Testing GR

* Density structure of galaxy clusters
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MOCK data for CSS-0OS
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Some mock data




summary

* Galaxy-galaxy lensing can be a powerful tool to measure
subhalo mass for satellite galaxies in groups and clusters.

e Subhaloes detected from Einstein ring systems provide a
promising way to distinguish WDM and CDM model.

e 20 lenses with I\/I_Iow;1e7 Msun, or 100 lenses with
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Globular clusters

HQ, RL et al. in prep
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Ettects of Globular Clusters

Number densipy of GCs
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| yman-alpha fores

Intensity of light
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Colour (wavelength) of light/A Andrew Pontzen

WDAM 2 keV
WDM 1 keV
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