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Strong lenses probe astrophysics and cosmology

What we observe depends on:
• Mass distribution of lens
• Light profile of the source
• Cosmological Distances
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Strong lenses in the Universe
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Euclid and LSST will each discover order 100,000 
strong lenses!



Challenges

Need to find in billion object surveys

Science requires redshifts

[Also need high resolution imaging, but 
Euclid sufficient for most]



Lens	finding	with	citizen	science



Lens	finding	with	machine	learning





Scope of your survey: target type, target 
density, survey area,
total number of targets, magnitude distribution

- High or low spectral resolution
- Required S/N and completeness
- Specific quantities you want measured from 

the spectra
- Any special calibration requirements
- Any other operational requirements (e.g. 

repeat observations)
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Constraints from 1000 lenses, credit Sonnenfeld
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4SLSLS – Summary

Strong lenses are excellent probes of cosmology and 
extragalactic astrophysics

100 fold increase expected. Redshifts are critical for science

Too many for 1 at a time. Too rare for a dedicated MOS 
survey. 

4SLSLS Goal: 10,000 lens an source redshifts. 5,000 lens 
velocity dispersions. Cost: 40,000 Fibre hours

Complication: We’ll be finding them as the survey goes on.


