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Abstract:

The Perimeter Institute has provided me with 16 years of interactions, engagement and s
of my happy times at Perimeter and focus on one research area of interest: ultralight a
describe constraints from the cosmic microwave background and large scale clustering
from voids and future prospects from stellar streams.
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LeeAnne Kane </
to LeeAnne ~

Pl Scientific Events for the Week of Aug 31 2009

Seminars

Monday, Aug 31 2009 11am, Alice Room, Strings

Micahel Kroyter, MIT & Tel-Aviv University

Title: Superstring Field Theory in the Democratic Picture

Abstract: | review the status of (open covariant) cubic superstring field theories, their successes and their problems. | then propose a new superstring field theory, which avoids previous
problems. The picture number is not restricted in this theory and the NS and Ramond sectors are naturally unified. Constructing the BV master action is straightforward and leads to a
theory which is defined in the whole Hilbert space, i.e., including all ghost and picture numbers and all the relevant sectors. When (partially) gauge fixed and restricted to the NS sector,

this new theory reduces to the old one. Hence, all the good known properties of the old one are shared by the new theory.

Tuesday, Sept 1 2009 11am, Bob Room, Strings

Luis Alday, Institute for Advanced Study

Title: Minimal areas on AdS_3 and scattering amplitudes at strong coupling

Abstract: By using the AAS/CFT duality, the computation of MSYM scattering amplitudes at strong coupling boils down to the computation of minimal areas on AdS_5 with certain
boundary conditions. Unfortunately, this seems to be a hard problem. In this talk we show how one can make progress by restricting to AdS_3.

Tuesday, Sept 1 2009 2pm, Alice Room, Cosmology
Renee Hlozek, Oxford University
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Cosmology with contaminated data

44
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Rubin First Look https://vimeo.com/1094612777
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Dark Energy Science Collaboration

Spokesperson team:
Renée Hlozek (U. Toronto)
Tesla Jeltema (UC Santa Cruz)

Our scientific aim:
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Frequent Pl visits: 2012-2015
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Frequent Pl visits: 2012-2015
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Renée HlozZek:
Oct 12, 2013 - &

Gordan Krnjaic, killing it at Oktoberfest.
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= r§{1v > hep-th > arXiv:0905.4720

High Energy Physics - Theory

[Submitted on 28 May 2009 (v1), last revised 23 Oct 2009 (this version, v2)]

String Axiverse

Asimina Arvanitaki, Savas Dimopoulos, Sergei Dubovsky, Nemanja Kaloper, John

March-Russell . ‘
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. . *
Dark Matter from an ultra-light pseudo-Goldsone-boson

Luca Amendola® and Riceardo Barbieri®
CINAF  Osservatorio Astronomico di Roma, V. Frascati 35, 00040
Monteporzio Catone (Roma). Ttaly
b Scuola Normale Superiore and INFN, Piazza dei Cavalieri 7.
I-56126 Pisa. Ttaly

CThearetical Physics Division. CERN. CH-1211 >
Gencve 23, Switzerland ST W 6-4-20 2 -4 6 8
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© This article is more than 11 years old

Gravitational waves: have US scientists
heard echoes of the big bang?

Discovery of gravitational waves by Bicep telescope at

south pole could give scientists insights into how universe
was born
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Tensor Detection Severely Constrains Axion Dark Matter

David J. E. Marsh'*, Daniel Grin?, Renée Hlozek?, and Pedro G. Ferreira®
! Perimeter Institute, 31 Caroline St N, Waterloo, ON, N2L 6B9, Canada
2 Department of Astronomy and Astrophysics, University of Chicago, Illinois, 60637, U.S.A.
3 Department of Astronomy, Princeton Universily, Princeton, NJ 08544, USA and
* Astrophysics, University of Oxzford, DWB, Keble Road, Ozford, OX1 3RH, UK
(Dated: June 20, 2014)

Marsh, Grin, Hlozek, Ferreira 2015

CMB+LSS

g (ﬂ_) (Hi/Myp)*
Qa) m(¢s/Mp)? Q4

0.001;

1016 GeV 0.119 T

Q. H? 22 % 10% (¢)7/6 (67)
a e il

1016 GeV
N\ r0.2Y [ Qeh?
P 0.119

10—4

1073~

Pirsa: 25080043 Page 18/42



Pirsa: 25080043

Axions and isocurvature
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Axions and large-scale
structure
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image: Lucy Reading-lkkanda/Simons Foundation
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ULAs wash out structure on small scales — suppress clustering
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ULAs wash out structure on small scales — suppress clustering
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Provided you correctly model small scale physics...
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Some constraints from Atacama Cosmology Telescope — will
be improved in lensing specific analysis

—— Free-Streaming Dark Radiation
Axion Dark Matter

—— Modified Recombination History
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Chasing the suppression

Sarmiento et al. 2025

See Mat’s
talk
tomorrow!
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Pushing down to the smallest scales

mass function (cosmology)
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Axion fraction Qax/ QBM

+# [ The high-redshift universe does not
' allow significant axion fraction

Winch, Rogers, Hlozek et al. 2024
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Lots of conversations and debate on fuzzy dark matter

GO MOBILE » ACCESS BY PERIMETER INST FOR THEORETICAL PHYSICS - LIBRARY m

Excluding fuzzy dark matter with sizes and stellar
kinematics of ultrafaint dwarf galaxies

Neal Dalal " and Andrey Kravtsoy234 MEDM (10—19 eV)
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Lots of conversations and debate on fuzzy dark matter

AN g
dT, {1V > astro-ph > arXiv:2203.05750

Astrophysics > Cosmology and Nongalactic Astrophysics

[Submitted on 11 Mar 2022 (v1), last revised 18 Mar 2022 (this version, v2)]

Not so fuzzy: excluding FDM with sizes and stellar
kinematics of ultra-faint dwarf galaxies

Neal Dalal, Andrey Kravtsov

We use observations of ultra-faint dwarf (UFD) galaxies to constrain the particle mass of
ultra-light dark matter. Potential fluctuations created by wave interference in virialized
"fuzzy" dark matter (FDM) halos dynamically heat stellar orbits in UFDs, some of which
exhibit velocity dispersions of < 3 km/s and sizes < 40 pc. Using simulations of FDM

DUNLAP INSTITUTE
for ASTRONOMY & ASTROPHYSICS
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Other probes of axion physics?

X Location [H]‘J(‘._,‘"‘-J'f
‘ . ‘ 100 600
While voids are seen as ‘inverse’ of

overdensities, can we exploit the sizes
and clustering of voids as another
probe of axion physics?
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Void properties of a universe with
axions

Spencer-London, Rogers, Lagué, Hlozek et al. prep
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(Soon) Axions and stellar streams

“Ma, Rogers, Li, Hlozek ++ 2025 - .« SstellarStream Simulation
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More sophisticated approach reduces m-v degeneracy 0
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Simons Observatory
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