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Central caustic degeneracy

Choi et al. (2012)
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Central caustic degeneracy – the case of OB110950

Choi et al. (2012)

Seems to be the most problematic degeneracy for analysis of microlensing
data from Roman Space Telescope.
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OB110950 light curve – Terry et al. 2022

∆χ2 of
105 (Choi et al. 2012),
20 (Suzuki et al. 2016), or
27 (Terry et al. 2022)
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Keck AO follow-up in 2021 (Terry et al. 2022)
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Keck AO follow-up in 2021 – derived centroids

Terry et al. (2022)
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Relative proper motion comparison

Terry et al. (2022)

close binary:
3.95± 4.10
mas yr−1

wide planet:
1.05± 0.20
mas yr−1
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Search for wide-orbit companion to the lens

Terry et al. (2022)

Flux ratios from DAOPhot_MCMC are inconsistent with predictions from
microlensing model.
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Final result – lens distance and mass

Terry et al. (2022)
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Jackknife
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Jackknife

1 From the data set of N elements, remove an element i .
2 Conduct your analysis – the result is xi .
3 Repeat steps 1. and 2. for all i from 1 to N, resulting in x1, x2. . . xN .
4 Calculate mean value x .
5 Calculate uncertainty: √

N − 1
N

∑
(xi − x)2
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Standard DAOPhot procedure

Package for crowded-field photometry by
Peter Stetson (almost 6,000 citations).

1 estimate background level,
2 find stars,
3 construct PSF using brightest stars,
4 fit all stars using

maximum-likelihood method,
5 subtract stars, search for new ones,

re-fit everything.
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DAOPhot and images o lenses and sources

No need to search for stars – manually provided number (1, 2, or 3).

MCMC used instead of maximum-likelihood.

Bhattacharya et al. (2017)
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DAOPhot and images o lenses and sources

No need to search for stars – manually provided number (1, 2, or 3).

MCMC used instead of maximum-likelihood.

Bhattacharya et al. (2017)

Jackknife method used to account for uncertainties due to PSF variations
in individual images.
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Other example – MB09319 by Terry et al. 2021
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Summary

The correct model of OB110950 is disfavoured by the photometry –
good test case for Bayesian methods.
MCMC combined with DAOPhot is used to measure stellar positions
and fluxes.
Jackknife analysis was used to account for uncertainties in PSF.
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