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Dark matter?
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® Dark compact objects can form

DiSSipative dark sectors naturally in dissipative dark

sectors
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How do we find them?
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How do we find them?

Credit: LIGO Credit: NASA Credit: IKEA
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Microlensing

® | ooks for the amplitication of starlight
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Lampshades/Clouds

® | ooks for the decrease of starlight, but same data!
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Lampshades/Clouds

® | ooks for the decrease of starlight, but same data!
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Dimming due to DM clouds

® Transmission (Bai, Lu, Orlofsky [2303.12129])

1(r) = exp (—270\/ 1 — (r/R)()2>

with characteristic optical depth

w=Rno

® Dimming threshold pu, gives effective radius
of object

|
R ~=R.|1-— In(1 — uy)1?
yAasit )(\ 473 [ ( /’tO)]



Effective radius
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Differential event rate

e Can find expected number of dimming events from lampshades with mass M,

Distance to 2R)(,eff

source star

-rac’uon of VE —
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A heuristic plot
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Number of events:
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LMC 5.49
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Y LMC 78.7 7300 [1,7300]




Macroscopic properties
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Macroscopic properties
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Macroscopic properties
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3 GM%
DM fraction constraints (fixed 7)) Rﬁ\/ztn Ty
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DM fraction constraints (fixed R)

® Instead of fixing 7y, can fix R,

® Cutoff at low M due to decrease in
effective size

® Different dimming threshold p,,
gives different reach in sensitivities
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Microscopic properties

® \Ne have seen how to constrain macroscopic properties such as clump
masses, sizes, what about microscopic properties?

® Advantage of DM-photon interaction
® Consider two different types:
® DM-SM photon elastic scattering cross section and mass

® Effective charge and mass of millicharged dark matter

14



Elastic scattering cross section at fixed 7,
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Elastic scattering cross section at fixed R,
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Millicharged Dark Matter 2 > %FWF "
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Millicharged Dark Matter

Millicharged partir

Dark fermion chai
under new U(1)’

® y gets an effec
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Can we do better?

After:
® \What if we could consider lower 100 _ __
event times? (solid) Avias
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Conclusions

® |f dark sector predicts compact
objects, can constrain macroscopic
(astrophysical) properties

® Can give complementary bounds
on microscopic (particle) properties

® Microlensing surveys can be used
to search for dimming effects

(- for free ) from DarkCOs

o |f starlight looks cloudy, could be
dark matter...

Future Studies

® \\WVhat about resolvable sources?
l.e. Subaru/HST, Roman, etc.

® (Go through light curves for
candidate events

® Foreground analysis of expected
astrophysical events

Thank you!
2409.08322
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PBH & MACHO Constraints
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Figures from

Carr et al. 2021,
Green and Kavanagh 2020



