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Research coordinates

Particle and astroparticle physics phenomenology
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Some recent papers

PHYSICAL REVIEW LETTERS 133, 021401 (2024)

Editors' Suggestion

Self-Interacting Dark Matter Solves the Final Parsec Problem
of Supermassive Black Hole Mergers

Gonzalo Alonso-Alvarez®,"*” James M. Cline®,>>" and Caitlyn Dewar 2%

1Department of Physics, University of Toronto, Toronto, ON M5S 1A7, Canada
2Department of Physics & Trottier Space Institute, McGill University, 3600 R —
3Theoretical Physics Department, CERN, Gen}jEur. Phys.J. C (2025) 85:635 THE EUROPEAN ()
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Regular Article - Theoretical Physics

® (Received 7 February 2024; revised 11 April 2024; accepted 2

Dark photon distortions of NOvA and T2K neutrino oscillations

Gonzalo Alonso-Alvarez!2(, James M. Cline?-*(®, Benoit Laurent?°, Ushak Rahaman'-*4

ersity of Toronto, Toronto, ON MS5S 1A7, Canada

t of Physics & Trottier Space Institute, 3600 Rue University, QC, Montréal H3A 2T8, Canada

Department, Geneva, Switzerland

" " Wpuscular (CSIC - Universitat de Valéncia), c/Catedratico José Beltrdn, 2, 46980 Paterna, Valencia, Spain
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Physical Review Letters

Highlights Recent Accepted Collections Authors Referees Editorial Policies Press About Editorial Team

Wideband Search for Axionlike Dark Matter Using
Octupolar Nuclei in a Crystal

Mingyu Fan @2, Bassam Nima (), Aleksandar Radak (2, Gonzalo Alonso-Alvarez %, and Amar Vut

Dark astronomy with dark matter detectors
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Department of Physics, University of Toronto, Toronto, Ontario M5S 1A7, Canada

Gonzalo Alonso-Alvarez” and David Curtin

*Present address: Instituto Galego de Fisica de Altas Enerxias, Universidade de Santiago de Compostela, 15782 Santiago de

Compostela, Galicia, Spain. Department of Physics, University of Toronto,
60 St George St, Toronto, ON M5S 1A7, Canada




Future - Dark Matter

No signal at LHC or large-volume DM detectors

Look more broadly and embrace astrophysics

QC;D a::;ion WDM limit unitarity limit
1022eV e keV GeV 100Tev My 10 Mo
| |
— H t r + ! >

““Ultralight” DM ““Light” DM WIMP  Composite DM Primordial

(Q-balls, nuggets, etc)
non-thermal dark sectors black holes

bosonic fields sterile v
can be thermal




Future - Pulsar Timing Arrays
Effect of DM on nHz GW signal at PTAs

NANOGrav

O Arccibo ® Green Bank v VLA

Correlauon Between Pulsars

§  NANOGrav 15 year measurement

=== Hellings-Downs prediction

¢ 30°  60°  OF 120° 150° 180F

Angular Separation Between Pulsars

Analysis techniques to distinguish astrophysical
and cosmological signals




Future - Astrophysical Neutrinos

Astrophysics & cosmology: prime environments
to test neutrino-dark matter connections

Supernova High energy Cosmic
neutrinos neutrinos neutrinos
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