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● The H0 tension is at 4+ sigma.
● Strong lensing time delays is an 

independent method for measuring H0.
● The impact of external convergence 

is a key issue in this approach. 
● There will be ~1000 strong lensing 

time delay Systems in the era of  LSST.

Is the assumption “constant external 
convergence” accurate enough?



https://arxiv.org/abs/astro-ph/0304497
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Lens Population:
- BCGs of galaxy groups from CosmoDC2[1] with zlens = 0.5 ± 0.01
- Lightcones from CosmoDC2 (20” X 20”)
- SIE Model {VelDisp, Ellipticity, Orientation}

Source Population:
- zsrc = 2.0
- Point Source

Number of Simulations:
- Kext:~400 Quads 
- L.O.S:~400 Quads
- Kext is the median value of the effective convergence of the fully raytraced 

convergence map, L.O.S includes all halos along the line of sight.

Mock catalog: 
- {ximg[4], yimg[4], delays[4], mags[4]} 
- ~800 such mock systems

[1] https://portal.nersc.gov/project/lsst/cosmoDC2/_README.html



Lensing Ray-tracing through Lightcones
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Lens Models: 
- Singular Elliptical Power Law + 

External Shear
- xlens, ylens, b, e, gamma, lens_pa, 

gamma_ext_1, gamma_ext_2
- xsrc, ysrc
- H0

Lenstronomy:
- PSO method, 200 particles, 500 

iterations
- optimization

- xlens, ylens
- b, e, gamma, lens_pa
- gamma_ext_1, gamma_ext_2

Li+ 2020, arXiv:2006.08540

Nan Li
Lenstronomy: https://github.com/sibirrer/lenstronomy
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9Mocks with KextMocks with L.O.S.



10Li+ 2020, arXiv:2006.08540



11


