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Outline

# Ultra-light (fuzzy) dark matter #
# Continuous Gravitational Waves 3
% The signal for interferometers

% Results and outlook

[ Find all the details in arXiv:2012.13997 [astro-ph.CO] ]




What the fuzz?




What the fuzz?

# Ultra-light dark matter is a field with m « 1 eV



What the fuzz?

# Ultra-light dark matter is a field with m « 1 eV

# The potential is dominated by the mass term 2V = m?¢?



What the fuzz?

# Ultra-light dark matter is a field with m « 1 eV
# The potential is dominated by the mass term 2V = m?¢?

It "begins” once H < m: the misalignment mechanism



What the fuzz?

# Ultra-light dark matter is a field with m « 1 eV
# The potential is dominated by the mass term 2V = m?¢?

It "begins” once H < m: the misalignment mechanism

Spin 0. £ = (64)%/2 — m?¢3/2



What the fuzz?

# Ultra-light dark matter is a field with m « 1 eV
# The potential is dominated by the mass term 2V = m?¢?

It "begins” once H < m: the misalignment mechanism

Spin 0. £ = (64)%/2 — m?¢3/2
Spin L. L = —F2/4 + m?A2?/2



What the fuzz?

# Ultra-light dark matter is a field with m « 1 eV

# The potential is dominated by the mass term 2V = m?¢?

It "begins” once H < m: the misalignment mechanism
Spin 0. £ = (64)%/2 — m?¢3/2

Spin I. £ = —F?/4 + m?A?/2
Spin 2. £ = MBM — m*(M - M — M?)/2



What the fuzz?

# Ultra-light dark matter is a field with m « 1 eV
# The potential is dominated by the mass term 2V = m?¢?
It "begins” once H < m: the misalignment mechanism
Spin 0. £ = (64)%/2 — m?¢3/2
Spin I. £ = —F?/4 + m?A?/2

Spin 2. £ = MBM — m*(M - M — M?)/2

The spin-2 Mj field is the one we will work with
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4. Upon averaging over H/m <« 1 the cos(2mt) goes to zero

5. So on cosmic time scales T# ~ (a73,0,0,0)

The spin-2 field is special:
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The oscillations

The dark matter field is described by

V200m

M;(t) = % cos (mt + Y)ej(r)

from which one finds the curvature perturbations

a av/2ppm
= —M;(t) = ———
MP J< ) m/\/lp

hij(t) cos (mt + Y)e;(x)

’This looks like a continuous gravitational wave‘
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Continuous Gravitational Waves

u:% Persistent

The coherence time is top := 471/mv? = 2/fv? ~ 10°/f

%i%*%
w2 & Quasi-monochromatic
The frequency is the same within Agg = 27t/mv = 1/fv ~ 103/f

% Continuous waves can be detected at much smaller sentitivity
Thanks to a longer integration time and hg o< Tu'l'i’é ~ ToraT

% The overall magnitude scales as 1/m thanks to a
C.tf. the 1/m? for spin-0 and spin-1 (without fifth forces)
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In real life: spin-1 fifth force
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for spin-2: work in progress!
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Armaleo, Lépez Nacir, FU  arXiv:2012.13997 [astro-ph.CO] — JCAP (2021)

..and work in progress (with Armaleo, D'’Antonio, Depasse, Lépez-Nacir, Miller, Piccinni, Palomba, Rella)



