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List of talks: 
 
 
Speaker: Gustavo Dotti 
Title: The black hole horizon 
 
Abstract: A review is made of the prevailing definitions of black hole horizons  
in dynamical situations and their tricky quasi-local behavior. 
 
 
Speaker: Marco Astorino 
Title: Spin-spin interaction and accelerating black holes 
 
Abstract: Axisymmetric and stationary black holes can be embedded in twisting 
gravitational universes by an Ehlers transformation. The spin-spin interaction 
between the external rotational background and the black hole angular momentum 
allows us to remove both conical singularities from the rotating C-metric spacetime. 
Hence his mechanism provides, for Kerr(-Newman) metrics, a source for the 
acceleration without the need of rods or strings. 
 
 
Speaker: Tomas Málek 
Title: Exact radiative solutions of infinite derivative gravity 
 
Abstract: We study exact non-vacuum solutions of infinite derivative gravity (IDG). 
IDG is a ghost-free non-local theory of gravity, quadratic in curvature, whose field 
equations are highly convoluted. First, we employ the so-called almost universal 
spacetimes as an ansatz reducing IDG field equations to a single non-local but linear 
equation which is exactly solvable. This procedure allows us to obtain non-local 
analogues of Aichelburg–Sexl and Hotta–Tanaka solutions which represent 
gravitational waves generated by null sources propagating in Minkowski, de Sitter or 
anti-de Sitter backgrounds. Then, we step out the class of almost universal 
spacetimes and focus on axially symmetric type III pp-waves. This ansatz admits 
gyratonic sources and reduces IDG field equations to a partly linear and decoupled 
set of two ordinary differential equations. It turns out that with a Gaussian beam of 
the spinning null matter, this system is still completely solvable and provides an exact 
gyratonic solution of IDG. 
 
 
 
 
 



Speaker: Nicolás Grandi  
Title: A superradiant black hole rocket 
 
Abstract: A superradiant charged black hole can be surrounded by a spherical mirror, 
which accumulates the energy of the superradiant modes in an exponential way. 
This gives rise to what is known as a black hole bomb. On a similar fashion, if the 
mirror is instead semi-spherical, the superradiant modes are reflected 
anisotropically, creating thrust. In this talk, I will sketch the details of the construction 
of such black hole rocket. 
 
 
Speaker: Moises Bravo-Gaete 
Title: Thermodynamics of non-linearly charged Anti-de Sitter black holes in four-
dimensional Critical Gravity  

Abstract: The aim of the present talk is to provide new examples of Anti-de Sitter 
black holes with a planar base manifold in four-dimensional Critical Gravity by 
considering nonlinear electrodynamics as a matter source. Here, we find a general 
solution characterized by the presence of only one integration constant where, for a 
suitable choice of coupling constants, we can show the existence of one or more 
horizons. Additionally, we compute its nonzero thermodynamic quantities through a 
variety of techniques, analyzing the local thermodynamic stability under thermal and 
electrical fluctuations. To our knowledge, these charged configurations are the first 
example, with Critical Gravity, where their thermodynamics is not zero.  

 
Speaker: Esteban Arratia  
Title: Neutron Stars in D=4 Einsteinian Cubic Gravity 
 
Abstract: In this work we build a perturbative model of stellar equilibrium for 
Einsteinian Cubic Gravity (ECG) in D=4 at first order of the coupling parameter λ. 
We test the model in the context of neutron stars using numerical methods and the 
equation of state (EoS) of a degenerate gas. We obtain a collection of solutions for 
different values of λ, where each solution has a characteristic mass-radius value as 
well as pressure and density profiles inside the star. The results were compared with 
known solutions of General Relativity (GR) with the same EoS and initial conditions, 
which can be recovered in the λ→0 limit. For low values of central density ECG tends 
to the GR solutions, but in general ECG admits denser stars. 
 
 
Speaker: Luis Guajardo 
Title: Nonlinear charged Black holes in 4D-scalar-Gauss-Bonnet theories" 
 
Abstract: In this talk, we consider the recently proposed well-defined theory that 
permits a healthy $D \to 4$ limit of the Einstein-Gauss-Bonnet combination, which 
requires the addition of a scalar degree of freedom. We construct exact, hairy black 
hole solutions in this theory in the presence of matter, by considering a nonlinear 



electrodynamics source, constructed through the Plebánski tensor and a precise 
structural function $\mathcal{H}(P)$. We identify a region in parameter space where 
the hairy black holes are stable and possess well-defined, non-vanishing and finite 
thermodynamic quantities, in spite of the relaxed asymptotic approach to planar AdS. 
 
 
Speaker: Jutta Kunz 
Title: EsGB back holes, wormholes and particle-like solutions  
 
Abstract: Einstein-scalar-Gauss-Bonnet theories lead to second order field 
equations, that feature a wide va- riety of interesting compact solutions. Certain 
choices for the coupling of the scalar field to the Gauss-Bonnet term lead to 
spontaneously scalarized static and rotating black holes. The coupling also allows 
for exotic compact objects like wormholes and particle-like solutions. These may 
feature light rings and echoes and qualify as ultra-compact objects mimicking black 
hole properties.  
 
 
Speaker: Dominik Schleicher  
Title: GR radiation transport in black hole environments: implications for VLBI 
observations 
 
Abstract: The Event Horizon Telescope (EHT) has opened a new window to probe 
the environment of nearby supermassive black holes via Very Long Baseline 
Interferometry. We have investigated possible future sources for the EHT by 
comparing models of advection-dominated accretion flows with spectroscopic data 
from the X-ray to the radio range. To investigate the possible appearance of future 
images and their dependence on physical parameters of the black hole and its 
environment, we have performed 3D General Relativistic Radiation Transport 
calculations, particularly with the aim to quantify the properties of the lensing ring 
and to identify possible signatures of the disk wind and the jet. I will further present 
a brief outlook on future work how possible deviations from the Kerr metric could 
affect black hole images. 
 
 
Speaker: Andrés Anabalón 
Title: Supersymmetric Solitons in gauged N=8 supergravity 
 
Abstract: We consider soliton solutions in AdS4 with a flat slicing and Wilson loops 
around one cycle. We study the phase structure and find the ground state and 
identify supersymmetric solutions as a function of the Wilson loops. We work in the 
context of a scalar field truncation of gauged =8 supergravity, where all the dilatons 
are equal and all the axions vanish in the STU model. In this theory, we construct 
new soliton solutions parameterized by two Wilson lines. We find that there is a 
degeneracy of supersymmetric solutions. We also show that, for alternate boundary 
conditions, there exists a non-supersymmetric soliton solution with energy lower than 
the supersymmetric one. 



Speaker: Marcello Ortaggio 
Title: Universal Einstein-Maxwell solutions 
 
Abstract: Certain classes of Einstein spacetimes are known to be "immune'' to 
higher-order corrections, i.e., they are simultaneous solutions of (virtually) any 
modification of Einstein's gravity in vacuum. In this talk we report on recent progress 
for the case of Einstein-Maxwell solutions, for which one has to consider also the 
backreaction of the electromagnetic field as well as corrections to the Maxwell 
equations. After giving a characterization of (at least some) universal Einstein-
Maxwell solutions, we exemplify the obtained results in the case of particular theories 
such as ModMax or Horndeski electrodynamics. 
 
 
Speaker: Raúl Rojas 
Title: Hairy black hole chemistry 
 
Abstract: We study the thermodynamics of an exact hairy black hole solution in Anti-
deSitter (AdS) spacetime. We use the counterterm method supplemented with 
boundary terms for the scalar field to obtain the thermodynamic quantities and stress 
tensor of the dual field theory. We extend our analysis by considering a dynamical 
cosmological constant. We find that, in this case, the scalar field is responsible for a 
richer thermodynamic behaviour compared to the non-hairy counterpart. We finally 
comment on the physical relevance of these findings. 
 
 
Speaker: Scarlett Rebolledo 
Title: Response Functions of Hadronic Tunes and Layers in Quantum 
Chromodynamics at low Temperature and Finite Density in (3+1) Dimensions 
 
Abstract: We compute the electric and thermal conductivities, via the Green-Kubo 
formulas, of the known analytic hadronic non-homogeneous condensates at finite 
Baryon density in the Skyrme model in (3+1) dimensions. In order to be able to apply 
the Kubo formalism, we show that the equations for the pionic perturbations within 
these non-homogeneous hadronic condensates can be cast in a form which allows 
direct applications of the Green-Kubo formula. The analysis of the low energy 
excitations discloses that at low enough temperatures the relevant degrees of 
freedom correspond to chiral conformal field theory in (1+1) dimensions. This 
construction allows to compute explicitly the conductivities of these Hadronic 
structures. Our prediction is that both the electric and thermal conductivities are 
linear in temperature at low enough temperatures. The spatial structure of the 
conductivity tensor is also discussed. 
 
 
 
 
 
 



Speaker: Constanza Quijada 
Title: Phase transitions for charged planar solitons in AdS 
 
Abstract: We study the phase transitions between the planar charged AdS black hole 
and the planar charged soliton. The planar soliton is obtained as a double analytic 
continuation of the charged black hole metric, which also involves analytically 
continuing the electric charge. We show that there are phase transitions between 
both solutions depending on the electric potential, magnetic flux and temperature. 
The analysis is carried out in the Grand-Canonical ensemble. 
 
 
Speaker: Fabrizio Canfora 
Title: Analytic techniques in the analysis of solitons in the low energy limit of QCD 
 
Abstract: In this talk novel analytic techniques able to disclose relevant physical 
features of the non-perturbative configurations of the low energy limit of QCD will be 
introduced. Some physical applications will be described. 
 
 
Speaker: Francisco Correa  
Title: Moduli spaces in field theories with PT-regularized solitons 
 
Abstract: In this talk, we will discuss the moduli space for a classical field theory that 
possesses complex stable multi-soliton solutions with real energies when PT-
regularized. A one-dimensional moduli space captures well the main feature of the 
center of mass motion of the one and two-soliton solutions. We demonstrate that 
even the time-delay and spatial displacements occurring for the one-soliton 
constituents in a multi-soliton scattering process can be extracted from a moduli 
space analysis. 
 
 
Speaker: Marco Bianchi  
Title: Three-point functions in N=4 SYM 
 
Abstract: N=4 SYM theory is a popular superconformal model in the AdS/CFT 
context. Remarkably, the spectrum of its local operators and their correlation 
functions are amenable of an integrable description, hinting at a complete solution 
of the theory. In this talk I shall review the motivation and recent progress in this 
direction, focussing of three-point functions of local operators and my personal 
contribution to their perturbative computation. 
 
 
 
 
 
 
 



Speaker: Alberto Faraggi  
Title: Interpolating Boundary Conditions on AdS_2 
 
Abstract: We consider boundary conditions for massless scalars on AdS2 that 
interpolate between the Dirichlet and Neumann cases while preserving scale 
invariance. Assessing invariance under the full SL(2;R) conformal group is not 
immediate given the non-local nature of the boundary conditions. To further 
understand this issue, we compute the holographic 2- and 4-point correlation 
functions using the interpolating boundary conditions and study their transformation 
properties. Concretely, we look at the fluctuations of an open string around an 
AdS2⊂AdS4×ℂℙ3 worldsheet and identify the scalar field with one of the fluctuations 
in ℂℙ3, thus obtaining correlators of excitations inserted along a 1-dimensional 
defect in =6 super Chern-Simons-matter theory at strong coupling. Of the two types 
of boundary conditions discussed, only one leads to a functional structure expected 
for correlators of conformal primaries; the other exhibits covariance under 
translations and rescalings but not special conformal transformations. 
 
 
Speaker: Aníbal Neira 
Title: Asymptotic symmetries in Einstein-Scalar theory 
with a Liouville potential 
 
Abstract: We analyze asymptotically locally flat spacetimes in three and four 
dimensions supported by the presence of a scalar field with a self-interacting 
exponential potential. The set of solutions admit black holes that can be 
accommodated in an asymptotic set of fall-off conditions whose asymptotic 
symmetry group is generated by the diffeomorphisms on the celestial plane. 
 
 
Speaker: Marcel Yáñez 
Title: Corrections to Black String instabilities arising from perturbative R² gravity 
 
Abstract: Black strings and black p-Branes are well known solutions of General 
Relativity in dimensions higher than 4, which have been proven to be perturbatively 
and thermodinamically unstable, a result known as the Gregory-Laflamme instability. 
These spacetimes are also closed solutions of Einstein-Gauss-Bonnet 
gravity when taking higher curvature terms to be perturbative, which arises from a 
perturbative truncation of string theory. In this context, I will present the effects of the 
addition of higher curvature terms to the Gregory Laflamme instability, and discuss 
the appropriate perturbative regime in which these results are reliable. Our analysis 
will be mainly focused on getting the shift in the instability spectrum for D=5 and D=6. 
 
 
 
 
 
 



Speaker: Fernando Izaurieta 

Title: Gravitational Waves in ECSK theory: Robustness of mergers as standard 
sirens and nonvanishing torsion  

Abstract: The amplitude propagation of gravitational waves in an Einstein-Cartan-
Sciamma-Kibble (ECSK) theory is studied by assuming a dark matter spin tensor 
sourcing for spacetime tor- sion at cosmological scales. The analysis focuses on a 
“weak-torsion regime,” such that gravitational wave emission, at leading and 
subleading orders, does not deviate from stan- dard General Relativity. We show 
that, in principle, the background torsion induced by an eventual dark matter spin 
component could lead to an anomalous dampening or amplifi- cation of the 
gravitational wave amplitude, after going across a long cosmological distance. The 
importance of this torsion-induced anomalous propagation of amplitude for binary 
black hole mergers is assessed. For realistic late-universe astrophysical scenarios, 
the effect is tiny and falls below detection thresholds, even for near-future 
interferometers such as LISA. To detect this effect may not be impossible, but it is 
still beyond our technological capabilities.  

 
Speaker: José Barrientos 
Title: Joule-Thomson expansion of AdS black holes in quasitopological 
electromagnetism  

Abstract: We study the Joule-Thomson expansion in Einstein-Maxwell theory 
supplemented with the so- called quasitopological electromagnetism, this in the 
extended phase space thermodynamic ap- proach. We compute the Joule-Thomson 
coefficient and depict all relevant inversion and isenthalpic curves in the 
temperature-pressure plane, determining in this manner the corresponding cooling 
and heating regions. In contrast with previous related works we show the existence 
of three branches for the inversion curves which depends on suitable selections of 
the parameter space of the theory, thus departing from the usual van der Waals 
behavior which exhibits up to two branches.  

 
Speaker: Ignacio Araya  
Title: Energy functionals from Conformal Gravity 
 
Abstract: We provide a new derivation of the Hawking mass and Willmore energy 
functionals for asymptotically AdS spacetimes, by embedding Einstein-AdS gravity 
in Conformal Gravity. By construction, the evaluation of the four-dimensional 
Conformal Gravity action in a manifold with a conical defect produces a 
codimension-2 conformal invariant functional $L_{⧵Sigma}$. The energy functionals 
are then particular cases of $L_{⧵Sigma}$ for Einstein-AdS and pure AdS ambient 
spaces, respectively. The bulk action is finite for AdS asymptotics and both Hawking 
mass and Willmore energy are finite as well. The result suggests a generic relation 



between conformal invariance and renormalization, where the codimension-2 
properties are inherited from the bulk gravity action. 
 
 
Speaker: Giorgos Anastasiou  
Title: Renormalized AdS gravity from conformal invariants 
 
Abstract: In this talk, there will be presented aspects of the conformal renormalization 
prescription for metric fields. In particular, it will be shown that bulk conformal 
invariance dictates the counterterms of Einstein-AdS gravity in 4D and 6D. The key 
observation, is the reduction of Conformal Gravity of the corresponding dimensions 
to the renormalized Einstein-AdS gravity when Neumann boundary conditions for 
AAdS spacetimes are considered. 
 
 
Speaker: Marcela Cardenas 
Title: Integrable systems and the asymptotic dynamics of gravity in 3D 
 
Abstract: It is shown that the Ablowitz-Kaup-Newell-Segur (AKNS) integrable 
hierarchy can be obtained as the asymptotic dynamics of three-dimensional general 
relativity with a negative cosmological constant. The AKNS integrable system 
includes the notable equations of Sine-Gordon, Korteweg-de Vries, Non-linear 
Schrödinger, among others. This geometrization of the AKNS system is possible 
through the construction of novel boundary conditions for the gravitational field in 
3D, that are invariant under field-dependent asymptotic Killing vectors. They lead to 
an asymptotic symmetry group characterized by an infinite set of AKNS commuting 
conserved charges. The existence of gravitational configurations is discussed. 
 
 
Speaker: Cristóbal Corral 
Title: Gravitational instantons and scalar fields 
 
Abstract: In this talk, we present novel regular Euclidean solutions to General 
Relativity in presence of nonminimally coupled scalar fields. In particular, we focus 
on: (i) the kinetic coupling to the Einstein tensor, and (ii) conformally coupled scalar 
fields. We obtain solutions of the Taub-NUT and Eguchi-Hanson family and compute 
its topological invariants alongside their conserved charges. In the conformally 
invariant case, we demonstrate that both Euclidean on-shell action and Noether-
Wald charges are finite without any reference to intrinsic boundary counterterms.  
 
 
Speaker: Vojtech Pravda 
Title: Universal and almost universal spacetimes 
 
Abstract: This talk will focus on universal spacetimes and related spacetimes. 
Universal spacetimes are spacetimes that simultaneously solve vacuum field 
equations of all metric theories of gravity with the Lagrangian constructed from the 



Riemann tensor and its covariant derivatives of arbitrary order. For related non-
universal spacetimes that are sufficiently “close” to universal spacetimes, the 
vacuum field equations of any such generic theory of gravity are greatly simplified. 
We will discuss one such class - the class of almost universal spacetimes and study 
the (theory-dependent) form of the resulting field equations and their solutions. 
 
 
Speaker: Olivera Miskovic  
Title: On stability of black holes at the zero temperature 
 
Abstract: We will discuss the conditions of spontaneous formation of scalar 
condensates near the horizon of extremal static black holes, which occurs at some 
critical black hole mass. This is possible only in space-times with non-vanishing 
cosmological constant, for non-planar black hole horizons and strongly interacting 
massive scalar fields.  Our analysis is analytical, generic and based on the laws of 
thermodynamics. 
 
Speaker: Guillermo Silva 
Title: Defect CFTs and Wilson Loops 
 
Abstract: We will discuss recent work on the relation between Wilson Loops 
and  CFTs defined along them. We will also analyze RG flows obtained from relevant 
deformations. 
 
 
Speaker: Iván Muñoz 
Title: Bulk renormalization and the AdS/CFT correspondence  
 
Abstract: We develop a systematic renormalization procedure for QFT in anti-de 
Sitter spacetime. UV infinities are regulated using a geodesic point-splitting method, 
which respects AdS isometries, while IR infinities are regulated by cutting off the 
radial direction (as in holographic renormalization). The renormalized theory is 
defined by introducing Z factors for all parameters in the Lagrangian and the 
boundary conditions of bulk fields (sources of dual operators), and a boundary 
counterterm action, Sct, such that the limit of removing the UV and IR regulators 
exists. The results are in general scheme dependent (mirroring the analogous result 
in flat space) and require renormalization conditions. These may be provided by the 
dual CFT (or by string theory in AdS). Our analysis amounts also to a first principles 
derivation of the Feynman rules regarding Witten diagrams. The presence and 
treatment of IR divergences is essential for correctly accounting for anomalous 
dimensions of dual operators. We apply the method to scalar Φ4 theory and obtain 
the renormalized 2-point function of the dual operator to 2-loops, and the 
renormalized 4-point function to 1-loop order, for operators of any dimension Δ and 
bulk spacetime dimension up to d+1=7. 
 
 
 



Speaker: Kristiansen Lara 
Title: Memory as holographic two-terminal conductance in AdS3 General Relativity 
 
Abstract: Transport properties are investigated in the two-dimensional dual 
dynamics of AdS3 gravity. By providing boundary conditions that deform the ADM 
lapse and shift functions, we construct a lower dimensional model comprising two 
copies of chiral boson excitations with anisotropic scaling symmetry. Using 
bosonization, an electric current is identified. By means of the Kubo formula, we find 
a DC conductance depending on the level of the theory and the dynamical 
exponents. The bulk realization of the linear response is related to a type of 
gravitational memory emerging in the context of near-horizon boundary conditions. 
The process is adiabatic and represents a permanent spacetime deformation 
parametrized by anisotropic chiral bosons through a large gauge transformation 
 


