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COVARIANT APPROACH TO ACCRETION IN BRANEWORLDS: THE

VIEWPOINT OF A BRANE-BOUND OBSERVER

Itzi Aldecoa Tamayo©*, Christian T. Byrnes®' and David Seery ©*

Astronomy Centre, University of Sussex, Falmer, Brighton, BNI 9QH, UK

ABSTRACT

Higher-dimensional black holes have been extensively studied over the years, primarily from heuris-
tic and fundamental perspectives or within the context of holographic applications. However, their
interaction with baryonic matter confined to the brane is also of particular interest in cu\mulugy
At the end of the day, we are four-dimensional observers bound to the brane—so how is higher-
dimensional gravity perceived, from our perspective, during black hole accretion? We revisit this
question using the Gauss—Codazzi and energy conservation equations within the covariant Shi-
romizu-Macda-Sasaki framework. We restrict our study to Randall-Sundrum type-Il universes,
although the idea behind our ion extends beyond fiv scenarios. Our analysis
shows that braneworld effects play a significant role in the early Universe, making them especially
relevant to the evolution of primordial black holes.
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PRIMORDIAL BLACK HOLES IN RANDALL-SUNDRUM:
COSMOLOGICAL SIGNATURES

Itzi Aldecoa Tamayo @, Christian T. Byrnes ©', and David Seery ©*

Astronomy Centre, University of Sussex, Falmer, Brighton, BNI 9QH, UK

ABSTRACT
We reconsider primordial black hole physics in Randall-Sundrum Type-1I universes, focusing on
from and astrophysical observables. We pay particular attention to scenar-

ios that allow the entirety of dark matter to be in the form of higher-dimensional primordial black
holes. This is possible for a range of AdS radii and black hole masses. Observable constraints
are generally modified dne 0 the clmnges in the higher-dimensional gravitational sector, and come
from I ) and possibly from contributions to unresolved radia-
tion b; from the cosmic mi d due to injection
of Hawking quanta into the mmrg‘nlaun medium. Finally, we comment on recent discussions on the
compatibility of higher-dimensional black holes and the KM3-230213A event.
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VOLUME 85, NUMBER 3 PHYSICAL REVIEW LETTERS 17 JuLy 2000

Black Holes Radiate Mainly on the Brane

Roberto Emparan,’ Gary T. Horowitz,> and Robert C. Myers?

PHYSICAL REVIEW D 77, 076007 (2008)

BlackMax: A black-hole event generator with rotation, recoil, split branes, and brane tension

De-Chang Dai,1 Glenn Starkman,' Dejan Stojkovic,2 Cigdem Issever,3 Eram Rizvi,4 and Jeff Tseng3
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The Cosmic Linear Anisotropy Solving System
(CLASS) II: Approximation schemes

Diego Blas", Julien Lesgourgues®"<, Thomas Tram "

Exotic energy injection with ExoCLASS:
Application to the Higgs portal model
and evaporating black holes

Patrick Stocker,” Michael Kramer,” Julien Lesgourgues,” Vivian
Poulin”

PHYSICAL REVIEW D 105, 103508 (2022)

Primordial black hole dark matter in the context of extra dimensions

Avi Friedlander®,'?” Katherine J. Mack®,**" Sarah Schon,™'* Ninggiang Song®,*'* and Aaron C. Vincent'**
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