Lyman alpha from PRIYA simulations

120 Mpc/h, 2x30723 particles, full baryon physics. ASTRID galaxies & BHSs.
First likelihood to resolve the Jeans’length in a cosmic-variance resistant box.

First to marginalise out patchy helium reionization: heating in 30 Mpc bubbles.

60
Distance [cMpc/h]




S8 tension at z=3
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0, = 0.811 + 0.006

~ 3 sigma lower
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Did OGLE Detect Dark
Matter?

Microlensing of the Galactic Bulge
Scott Perkins, Pete McGill, Will Dawson, Ming-Feng Ho,
Natasha Abrams, Simeon Bird, Jessica Lu



Compact Object Dark Matter: Primordial Black Holes
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Detect PBHs with Microlensing

Gravitational microlensing of background stars
Two effects:

Brightness change on
Einstein timescale t_

Parallax shift around Einstein radius

1TE=1/rE

(Wikipedia)



OGLE: LMC microlensing

The OGLE survey (Mroz+2024) constraints come from non-observance of
microlensing towards the LMC.

LMC is chosen as line of sight is in the halo: dark matter dominated.




OGLE: LMC and Bulge

The OGLE survey (Mroz+2024) constraints come from non-observance of
microlensing towards the LMC.

OGLE also has a bulge field: not used as many microlenses from:
- Stars, neutron stars, stellar origin black holes, white dwarfs

Golovich+2009.07927 has a t_ m_ catalogue, 5970 events with parallax



Which are stars and which
black holes?

Are any of them PBHs?

- We fit a hierarchical Bayesian mixture model

- Forward-model Milky Way populations for 0.0
- Stars
- stellar origin BHs (SOBHSs),
- neutron stars (NS),
- white dwarfs (WD)
- PBHs. —2.01
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Best-fit with PBHs: Prefers not zero!

- About 40 % of microlenses are PBHs

- Flexible extended mass distribution

- Mass range: 0.1 - 3 Msun

- Driven by 2D joint fit to parallax and
timescale.
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Why PBHs not SOBHs?

Parallax distribution ™

Prefers a component with a DM-like halo velocity

Larger than the stellar relative velocity
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Inferred PBH fraction: 10-30%

Higher than OGLE limits! But towards the bulge
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Inferred PBH fraction: 10-30 % > OGLE limit

UNLESS bulge/disc PBH fraction higher than in the halo
Winch+ (2012.07136):

- 5-10% dissipative DM 71 1 Posterior Density
- Forms a Dark Disc 2°] e BN T
- Collapses further 5°]
- Makes microlenses ‘f:?z
- Jo “pessimist by nature” Bovy is author! ;é 5 )
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“Hints of an Anomalous Lens Population towards the Galactic Bulge”

Caveats:

- Models are incomplete: is it astrophysics? Not many things have halo velocity

- Microlensing parallax data. 71 1 Poeerl DT
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“Hints of an Anomalous Lens Population towards the Galactic Bulge”

Next:
- Bulge microlensing survey with Roman
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Lyman alpha from PRIYA simulations

Constraints on amplitude and slope
At k, = 1/Mpc, z, = 3:

2.2
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PRIYA Simulations of the Lyman-a forest

Absorption from neutral hydrogen in quasar
Traces weakly nonlinear dark matter at z=2-5: baryon effects are mitigated
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What is the Lyman-a forest?

Absorption from neutral hydrogen in quasar
Traces weakly nonlinear dark matter at z=2-5
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