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What we (don’t) know about our Universe

The ΛCDM model: dark matter and
dark energy

Credits: NSF

Inflation (the real “Big Bang”): trick
or treat?

Credits: Katie Mack

Most of our Universe is still unknown!
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Big data and big open questions

Deluge of data to tackle big questions and illuminate the dark universe...

...yet “standard” approaches have mostly returned empty-handed!

Can we look beyond the lamppost/off the beaten track?
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B-modes from inflation

Primordial gravitational waves imprinted in the CMB polarization

Credits: BICEP-2 collaboration

Can we look for inflation elsewhere?
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Pulsar timing arrays

Credits: David Champion

June 29, 2023: first ever stochastic
GW background detection!
(NANOGrav, EPTA, PPTA, CPTA)
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Did pulsar timing arrays observe footprints of inflation?
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Maybe, but it would be a very non-standard model for inflation (“blue”
spectrum, low reheating scale)!
=⇒ food for particle physicists and for LISA?
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Did inflation really occur?

SV & Loeb, ApJ Letters 939 (2022) L22
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Using asteroids to search for dark matter
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Tsai, Wu, SV, Visinelli, JCAP 2304 (2023) 031
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Using asteroids to search for dark matter

Fall 2023 will be “asteroid autumn”: return of a sample from Bennu, most
precisely tracked asteroid (radar astrometry to . 2 m precision!)

Tsai, Farnocchia, Micheli, SV, Visinelli, in preparation

Credits: NASA
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Testing fundamental physics with black hole shadows

SV et al., to appear in CQG [arXiv:2205.07787] Credits: EHT collaboration
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Big data and big open questions

With the deluge of diverse, ultraprecise data reaching us in the upcoming
decade, it is imperative to look beyond the lamppost/off the beaten track
to answer the big open questions about our Universe!
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