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Topics

A Dark matter

A Dark energy / Hubble tension
A Inflation

A Gravitationalwave cosmology



Dark Matter 2009

ANIMPS

APecceiQuinn Axions

A Everything else



Darkmatter 2019




Some current frontrunners

A Ultra-low-mass fields (fuzzy DM, ultfight
axions)

A Hiddensector DM (Higgs or photon)
A sub-GeV DM

A primordial black holes



arXiv.org > hep-ph > arXiv:1707.04591

High Energy Physics - Phenomenology

US Cosmic Visions: New Ideas in Dark Matter 2017:
Community Report

Marco Battaglieri, Alberto Belloni, Aaron Chou, Priscilla Cushman, Bertrand Echenard, Rouven
Essig, Juan Estrada, Jonathan L. Feng, Brenna Flaugher, Patrick J. Fox, Peter Graham, Carter Hall,
Roni Harnik, JoAnne Hewett, Joseph Incandela, Eder Izaguirre, Daniel McKinsey, Matthew Pyle,
Natalie Roe, Gray Rybka, Pierre Sikivie, Tim M. P. Tait, Natalia Toro, Richard Van De Water, Neal
Weiner, Kathryn Zurek, Eric Adelberger, Andrei Afanasev, Derbin Alexander, James Alexander,
Vasile Cristian Antochi, David Mark Asner, Howard Baer, Dipanwita Banerjee, Elisabetta
Baracchini, Phillip Barbeau, Joshua Barrow, Noemie Bastidon, James Battat, Stephen Benson,
Asher Berlin, Mark Bird, Nikita Blinov, Kimberly K. Boddy, Mariangela Bondi, Walter M. Bonivento,
Mark Boulay, James Boyce, Maxime Brodeur, Leah Broussard, Ranny Budnik, Philip Bunting, Marc
Caffee, Sabato Stefano Caiazza, Sheldon Campbell, Tongtong Cao, Gianpaolo Carosi, Massimo
Carpinelli, Gianluca Cavoto, Andrea Celentano, Jae Hyeok Chang, Swapan Chattopadhyay, Alvaro
Chavarria, Chien-Yi Chen, Kenneth Clark, John Clarke, Owen Colegrove, Jonathon Coleman,
David Cooke, Robert Cooper, Michael Crisler, Paolo Crivelli, Francesco D'Eramo, Domenico
D'Urso, Eric Dahl, William Dawson, Marzio De Napoli, Raffaella De Vita, Patrick DeNiverville,
Stephen Derenzo, Antonia Di Crescenzo, Emanuele Di Marco, Keith R. Dienes, Milind Diwan,
Dongwi Handiipondola Dongwi, Alex Drlica-Wagner, Sebastian Ellis, Anthony Chigbo Ezeribe,
Glennys Farrar, Francesc Ferrer, Enectali Figueroa-Feliciano, Alessandra Filippi, Giuliana Fiorillo,
Bartosz Fornal, Arne Freyberger, Claudia Frugiuele, Cristian Galbiati, Iftah Galon, Susan Gardner,
Andrew Geraci et al. (151 additional authors not shown)

(Submitted on 14 Jul 2017)



Dark Sector Candidates, Anomalies, and Search Techniques

zeV aeV feV peV neV pueV meV eV kev MeV  GeV TeVv PeV 30Mg
€ | | | | | | | 1 1 ,’ 1 1 | ll |
| | | | | 1 | I — I — I — | . LA |
<

> s
QCD Axion WIMPs

Ultralight Dark Matter Hidden Sector Dark Matter Black Holes

— <
Pre-Inflationary Axion Hidden Thermal Relics / WIMPless DM

> <€ :
Post-Inflationary Axion Asymmetric DM

<€

Freeze-In DM

>
SIMPs / ELDERS

&>
Beryllium-8

H
Muon g-2

«—>
Small-Scale Structure

€ > <>
Small Experiments: Coherent Field Searches, Direct Detection, Nuclear and Atomic Physics, Accelerators Microlensing

A

zeV aeV feV peV neV peV meV eV keV MeV GeV TeV PeV 30Mg




A Beam dumps

A Torsion balances

A AC neutron EDM

A Correlated magnetometers
A DM-electron scattering

A DM-nucleon scattering

A HighQ cavities

A Atom interferometry

A Astrophysics: annihilation/decay lines, dynamics
VSdzONAY2ak3l YYI 3K/ Waxda
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DM Millicharge: Viable Parameter Space
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Dark energy: Why does the vacuum
weigh?

A Quintessence?
A Alternative gravity
I f(R)?
| Gaussbonet?
I Massive?
I Braneworld®
A Strange neutrino interactions?
A Phantom energy?
A Landscape?

A Or is that just the way it is?




Avenues

A Supernovae, CMB, BAO, galaxy clustering,
AlcockPaczynskiredshiftspace distortions,
weak lensing, galax@ I t F Ee f Sy aA

A New probe: crossorrelation of galaxy surveys
with kinematicSunyaevZeldovich

A Tools

I Galaxy surveys (DES, SubBRSHypersuprime
DESI, Euclid, WFIRST, LSST)

I CMB: ACT, SPT, Simons Observatory-{CMB



The physics

A Expansion history

A Cosmic Eddington experiment: Use
gravitational lensing to check spacetime
metric around galaxies



Problems withL.ambdaCDM Hubble tension’

Verde,Treu & Ries2019



