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Cusp v.s 
Core

• Rotation curves in spirals/dwarfs at the origin of 
the “cusp versus core” controversy

• But rotation curves only probe a fraction of the dark matter 
halo (10-20 times smaller)

• Knowledge of full DM halo: probe of DM physics and 
baryonic effects



Deep + Wide surveys

Leauthaud et al. 2019



Deep + Wide surveys

Dwarfs in COSMOS, z=0.2



Lensing Predictions

Leauthaud et al. 2019



• Upcoming Lensing surveys will both be able to find low 
redshift dwarfs (mass complete at low z)


•  They will have ample statistical power to measure the 
lensing signal for these dwarf galaxies. 


• The main limitation will be getting redshifts for the dwarf 
galaxies (the lens sample). Typical 5-band photo-z’s 
unlikely to be good enough


• The usual caveats apply: weak lensing is difficult and may 
aspect will need further consideration (e.g. blending 
effects, photoz errors, etc …)

Take-home points



Redshifts for Dwarfs?

109 Msun dwarf - SDSS gri bands



Redshifts for Dwarfs?

Photometry from the PAU survey




Filter Optimized for 
Lensing?
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More volume = higher lensing signal to noise


Dwarfs are fainter = longer exposure time = 
less volume probed at fixed survey time
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Filter Optimized for 
Lensing?
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Redshift

More volume = higher lensing signal to noise


Signal to noise of emission line detection 
weakens, fewer dwarfs detected



Mock dwarf 
population, 
FSPS mock 

spectra

HSC broad band 
filter set

Lensing S/N module

Monte Carlo

Generate galaxy images (GalSim)


Run Source Extractor


Determine Dwarf Completeness


Require completeness > 80%


Determine exposure times, volume, 
lensing S/N


Filter that 
optimizes S/N!

Yifei Luo et al. in prep



Optimization Exercice

Super Preliminary!!!



General Properties

8<M*< 9.   z=0.1, ~ 800 deg^2 

200, 000 dwarfs,   15 nights on Subaru (?)

Super Preliminary!!!



Looking Forward

• Refine calculations (have ignored some details)


• Consider other observatories (CFHT, DECAM)


• Study mitigation techniques for contamination


• Keck data in December, ~200 galaxies at 0<z<0.2 with 
gas dynamics and Alpha SFR. If interested, let me know.


• Build a filter, 100k !




