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String Axiverse

In string theory, there are a lot of massless fields which are zero modes
of p-forms from Kaluza-Klein compactifications of extra dimensions
(100-1000 fields).
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String Axiverse

In string theory, there are a lot of massless elds which are zero mo
of p-forms from Kaluza-Klein compacti cations of extra dimensions
(100-1000 elds).

These massless scalar elds acquire a mass from anomal¢lis
symmetries which are broken via non-perturbative e ects (SUSY
breaking, internal symmetries)

There are a lot ofAxion-Like-Particles (ALPs) - String Axiverse

We considered an axiverse with 1 "heavy" ALP and an arbitrarily lar
number of "light" ALP species.
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Superradiance (SR)

It is a scattering process which occurs when a wave interacts with t
rotating object while
< m y @

[Arvanitaki, Dimopoulos, Dubovsky, Kaloper,
March-Russell (2009)]
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Superradiance (SR)

We focused on the primary moda = 2;1 = 1;m= 1).
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Superradiance (SR)

We focused on the primary moda = 2;1 = 1;m= 1).
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The equations of motion foM, &= J=MZ2 and N are
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Hawking Evaporation (HE)

Black Holes radiate thermal energy at late times,
X Zs
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Hawking Evaporation (HE)

Black Holes radiate thermal energy at late times,
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MNsi = I —— (6)
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The Black Hole depletes mass and angular momentum depending
the ux of particles being emitted,
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Depletion functions

For a massive particle of sps)
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Depletion functions

For a massive particle of sps)
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In order to maximize the e ects of Hawking evaporation, we
considered Black Holes which are evaporating tod&imodial
Black Holes.
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Depletion functions

For a massive particle of sps)
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In order to maximize the e ects of Hawking evaporation, we
considered Black Holes which are evaporating tod&imodial
Black Holes.
Mo = 102 kg & = 0:01 (9)
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Compute the purely evaporating system.
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Compute the purely evaporating system.

Compute the intersection between the superradiant threshold and tt
"Regge" trajectory of the purely evaporating system.
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Compute the purely evaporating system.

Compute the intersection between the superradiant threshold and tt
"Regge" trajectory of the purely evaporating system.

Solve the new system of equations,

dM _ f(8)

o - w2z N (10)
da_ & N
T s 9@ 2@ (11)
dN
= N (12)

with initial conditions,

Mo=Mi kg ag=8& No=1
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Intersection

Depending on the number of light ALP species, we have
di erent trigger conditions.
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Evolution Results
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Regge trajectories
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