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Stellar-Mass Black Holes
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Stellar-Mass Black Holes
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Population Synthesis Code
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 Awarded Gl program to look for Self-Lensing
Binaries in TESS using signatures in the
photometric lightcurves:

— Microlensing
— Doppler Beaming

— Ellipsoidal Variations
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Microlensing

Example microlensing lightcurves
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Orbital Equations
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Relative flux

Residuals

Ethan Kruse, and Eric Agol
Science 2014;344:275-277
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WD Self-Lensing Binaries
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Figure 1. The observed pulses of the SLBs. The light curves are PDCSAP flux of the Kepler long-cadence data.

Kawahara et al. 2018
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Ellipsoidal Variations
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WD-sdB Binary in Kepler
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RV amplitude (ppm)

Predictions
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For T<11, P<100d, we expect:
300 BHs and 1200 NSs
20 SLB BHs and 50 SLB NSs
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Two Scanning Approaches

1) Machine Learning

2) Traditional Approach
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Machine Learning
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Traditional Scanning Approach

Based on:

- Magnitude cut

- Periodicity cut

- Chi-squared and MCMC fits
- Amplitude cuts

- Consistency across sector or
sectors

- Stellar Type
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Periodicity
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Stellar Type
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Magnitude Cut
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Conclusion

* Developed a model and two parallel pipelines to
search for self-lensing binary signatures in TESS data

e Simultaneously aggregating classes of interesting
stellar lightcurves, including eclipsing binaries

 Hope to have new updates soon, with potential for
exciting implications:
— First truly quiescent black hole
— Closest black hole
— Rates of wide binary formation
— Unbiased probe of BH mass function
— Probe mass gap between NSs and BHs
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