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How many ‘dark’ dwarf galaxies? 

Gadget-2 (Springel. et al.)M87  HST 

Observation N-body simulation



How cold is dark matter? 

〜1kpc



Subhalo vs Line-of-sight strucutres

ALMA



Subhalo vs Line-of-sight strucutres

ALMA



Subhalo vs Line-of-sight strucutres

ALMA



LOS lensing  due to and

〜1-10Mpc

〜1kpc



Convergence map
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(Simulation by R. Takahashi)
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LOS lensing dominates subhalo lensing 

LOS 〜 subhalos 

LOS > subhalos 



Convergences of 11 quads from flux ratios 

⭐ |δκ|=|δγ|

⭐ SIE-ES+α

assumptions
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Expected subhalo lensing contribution (CDM)

source redshift
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Evidence for trough lensing

20 % decrease in flux

KTI+16 MNRAS



Summary 

ØLine-of-sight lenses can probe dark 
matter fluctuations  on 〜kpc scales. 

ØLOS lenses dominate subhalo lenses. 

ØObservable trough structures will 
verify LOS contributions.  



Ongoing & future prospects 

Ø ALMA observations of quadruple lenses 
(QSOs, SMGs)

Ø JWST observations of  IR quadruple 
lenses 

Ø TMT, ELT, ngVLA, etc



Job position (PD) (until 2022 Jan.) 

Ø NAOJ Postdoctoral Researcher (ALMA) 
Stationed at Kindai University (Osaka)

Ø “Probing dark dwarf galaxies and dark 
matter with ALMA” 

Ø Feel free to contact me (kinoue@phys.kindai.ac.jp)

URL: https://www.cosmology.jp/english/news/482

https://www.cosmology.jp/english/news/482

