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[1908.00078] 
(but for different 

assumptions)

*markers are computed; lines are log-log cubic spline interpolants

Geometrical 
optical fails
ωRS ≲ 1

(two lensed images interfere)

MICROLENSING

TOO MUCH DM

HA
W

KI
NG

Dobs ≡ Dfid
obs

95% CL exclusion projections assuming no 5  detectionsσ
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Vary the source sizes

15 *markers are computed; lines are log-log cubic spline interpolants

Dobs ≡ kSDfid
obs

NGRB = 3 × 103
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Vary the source sizes

15 *markers are computed; lines are log-log cubic spline interpolants

Dobs ≡ kSDfid
obs

Questionable 
whether you can 
robustly rule out 

 with this 
baseline if GRB 
sizes are 
systematically off

fDM = 1

NGRB = 3 × 103
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Vary the source sizes

15 *markers are computed; lines are log-log cubic spline interpolants

Dobs ≡ kSDfid
obs

Questionable 
whether you can 
robustly rule out 

 with this 
baseline if GRB 
sizes are 
systematically off

fDM = 1

But the scatter may 
not be an issue

NGRB = 3 × 103
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Vary source sizes for each baseline

*markers are computed; lines are log-log cubic spline interpolants

Dobs ≡ kSDfid
obs
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Vary source sizes for each baseline
ROBUST  EXCLUSIONS FOR L2, AUfDM = 1

*markers are computed; lines are log-log cubic spline interpolants

Dobs ≡ kSDfid
obs
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Vary source sizes for each baseline
ROBUST  EXCLUSIONS FOR L2, AUfDM = 1

LARGE-MASS REACH AT AU 
INDEPENDENT OF SOURCE 

UNCERTAINTIES!
*markers are computed; lines are log-log cubic spline interpolants

Dobs ≡ kSDfid
obs
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Conclusions

17

Confirm that picolensing can probe asteroid mass window for PBH DM


GRB source size uncertainties are significant: mostly the offset 

Previous studies slightly too optimistic with shorter baselines (e.g., EM)


Larger baselines (L2, AU) overcome systematics issues with source sizes


AU baselines would probe sub-component DM PBHs even above the window


Constraints on diffuse lenses look interesting (axion miniclusters, etc.)
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Dense clusters of QCD DM 
axions formed from large 
isocurvature fluctuations + 
self-interactions


Motivated by recent high-
resolution QCD axion 
minicluster simulations
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ρmNFW(r) = ρ0
(r/rs)2(1 + r/rs)

Dense clusters of QCD DM 
axions formed from large 
isocurvature fluctuations + 
self-interactions


Motivated by recent high-
resolution QCD axion 
minicluster simulations

Picolensing may have 
sensitivity to see these…

ρNFW(r) = ρ0
(r/rs)(1 + r/rs)2

Mvir ≡ 4π
3 Δvirρcr3

vir c0 ≡ rvir
rs

× (1 + zvir)

Axion miniclusters

26XX.YYYYY w/ Sergey Sibiryakov and Eleni Anna Kolonia

Scatter points from Eggemeier et al. [2402.18221]

WORK NEARING COMPLETION
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Extended Lenses
26XX.YYYYY w/ Sergey Sibiryakov and Eleni-Anna Kolonia

Shaded regions from Eggemeier et al. [arXiv:2402.18221]
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Conclusions
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Confirm that picolensing can probe asteroid mass window for PBH DM


GRB source size uncertainties are significant: most the offset 

Previous studies slightly too optimistic with shorter baselines (e.g., EM)


Larger baselines (L2, AU) overcome systematics issues with source sizes


AU baselines would probe sub-component DM PBHs even above the window


Constraints on diffuse lenses look interesting (axion miniclusters, etc.)
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Fin


