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The Undiscovered Black Hole Population
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Expected population Known

Estimated numbers from El-Badry+ 2023, arXiv:2302.07880 



Image: Wikipedia

Gravitational 
Microlensing



What would a self-lensing system look like?

~1-10 Msun star~2-50 Msun black hole
Porb: ~50 - 5000 yr

~10-1000 AU

(Obviously not to scale)



What is 
SuperWASP?

The Wide Angle Search for Planets – 
a ground-based exoplanet search

Two telescopes (North and South)





5,652 volunteers
2.1 million classifications 

208,700 completed subjects 



Candidate Analysis

Aggregate Zooniverse 
classifications

Manually remove 
false positives Fit computer models

Follow up on 
promising candidates 

(can we find 
supporting evidence?)

I am currently here



1,000+ candidates from Zooniverse
70 candidates after manual review

… but we still need to fit these to our lensing model!



Recovery of 
Simulated 
Events



An Example 
Candidate
Warning: Contains early 
results! These may change 
before publication.



Ideas for candidate follow up

Corroborate with 
photometry from 

other surveys 
(ASAS-SN)

Radial velocity 
(where feasible)

Excess astrometric 
noise in Gaia

Supernova 
products in 
spectrum

Kick velocity from 
supernova



Future Projects

Planning Later



What’s next

adam.mcmaster@open.ac.uk
adam-mcmaster.com

Paper with first 
candidates in 2023

Following up on 
promising candidates

More projects in 
planning

superwasp.org/get-involved


