
Cosmological	applications	of	strong	
lenses	in	LSST

Thomas Collett
ICG, Portsmouth





Three paths
forward

TC & Auger 2014

Second Source

Time variability

TC, + 2018

External mass 
constraints

Bonvin,… TC, + 2017



Strong lensing time delays

Lens Source

Longer Path
More Shapiro delay

Arrives laterΔt ∝ DΔt= (1+ zl) (Dl Ds ) / Dls

HE1104-1805

Most sensitive to the Hubble constant.









Liao	et	al	2015



Lensed	type	Ia SNe

• LSST	will	discover 400	lensed	SNe per	
year	(Goldstein	et	al.	2019).	50	will	be	
type	Ia.
But	LSST	lightcurves alone	aren’t	nearly	good	
enough.

Look	for	transients	in	ellipticals
that	aren’t	Ia’s at	z_photo

(Goldstein	et	al	2018)





(Foxley-Marrable et	al	2018)



(Pierel et	al	2019)



(Foxley-Marrable et	al	2018)



(Goldstein	et	al	2018)





(Foxley-Marrable et	al	2018)



(Foxley-Marrable et	al	2018)



Compound lenses





~100 in best single epoch seeing images
~200 in full 10 year stack
~500 total with seeing optimised Y10 
stacks



1000 (150) 500 (500)

8000 (400)

??


