
PASCOS 2017

Report of Contributions

https://indico.cern.ch/e/617679



PASCOS 2017 / Report of Contributions The muon g-2 and dark matter in ⋯

Contribution ID: 11 Type: Parallel talk

The muon g-2 and dark matter in the MSSM at 100
TeV

Thursday 22 June 2017 17:00 (15 minutes)

We study the muon g-2 and neutralino dark matter as explained by the MSSM where the squarks
and 3rd generation sleptons are decoupled. Particularly, we focus on constraints from current and
future dark matter experiments such as PandaX-II and LUX-2016 as well as current bounds from
collider searches. Using the constraints on the MSSM from the muon g-2 and DM searches, we
study constraints from multilepton + MET searches at 8 TeV LHC, and the prospects for searches
at 100 TeV proton-proton collision energies.
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Electroweak monopoles and the electroweak phase
transition

Tuesday 20 June 2017 15:30 (15 minutes)

We consider an isolated electroweak monopole solution within the Standard Model with a
non-linear Born-Infeld extension of the hypercharge gauge field. Monopole (and dyon) solutions
in such an extension are regular and their masses are predicted to be proportional
to the Born-Infeld mass parameter. We argue that cosmological production of electroweak
monopoles in a narrow mass range may delay the electroweak phase transition and make it more
strongly first order while satisfying nucleosynthesis constraints.
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Holography for spin-2 fields in rotating black holes
Thursday 22 June 2017 14:45 (15 minutes)

We find the explicit form of two-point function for the conformal spin-2 energy momentum op-
erators on the near horizon of a near extremal Kerr black hole by variation of a proper boundary
action. In this regard, we consider an appropriate boundary action for the gravitational pertur-
bation of the Kerr black hole. We show that the variation of the boundary action with respect to
the boundary fields yields the two-point function for the energy momentum tensor of a conformal
field theory. We find agreement between the two-point function and the correlators of the dual
conformal field theory to the Kerr black hole.
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SMASH, a simple extension of the SM to address
dark matter, inflation, baryogenesis, the strong

CP-problem and neutrino masses
Tuesday 20 June 2017 15:00 (15 minutes)

I will present a simple extension of the Standard Model which adds a new scale at 10ˆ11 GeV,
solving the strong CP problem with an axion and the smallness of neutrino masses via a variant
of the see-saw mechanism. This leads to a dark matter candidate (the axion), and explanation of
the matter/anti-matter asymmetry of the Universe (through leptogenesis) and the identity of the
inflaton. The axion mass is predicted to be between 50 and 200 micro eV and may be detected in
the near future with axion-photon conversion experiments. The model gives specific predictions
for the spectrum of primordial perturbations and the number of extra relativistic species, both of
which may be tested at the required precision with future cosmological probes.
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Angular Momentum of Dark Matter Black Holes
Thursday 22 June 2017 15:45 (15 minutes)

The putative black holes which may constitute all the dark matter are described by a Kerr metric
with only two parameters, mass M and angular momentum J. There has been little discussion of J
since it plays no role in the upcoming attempt at detection by microlensing. Nevertheless J does
play a central role in understanding the previous lack of detection, especially of CMB distortion.
We explain why bounds previously derived from lack of CMB distortion are too strong for primor-
dial black holes with J non-vanishing. Almost none of the dark matter black holes can be from
stellar collapse, and nearly all are primordial, to avoid excessive CMB distortion.
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Baryogenesis from Primordial Magnetic Helicity
Thursday 22 June 2017 17:45 (15 minutes)

The origin of the matter / antimatter asymmetry is one of the most persistent and challenging prob-
lems in the study of the early universe. In this talk I will describe how the baryon asymmetry may
have arisen from the decaying helicity of a primordial (hyper-)magnetic field without further need
for beyond-the-SM particles or interactions. The relic baryon asymmetry is shown to depend sen-
sitively on the dynamics of the Standard Model electroweak crossover, where the hypermagnetic
field is converted into an electromagnetic field. Since the primordial magnetic field will persist
in the universe today, observations of this relic intergalactic magnetic field today may inform our
understanding of the cosmological excess of matter over anti-matter.
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The Zee model: connecting neutrino masses to Higgs
lepton flavor violation

Tuesday 20 June 2017 14:45 (15 minutes)

I will discuss the Zee model, a radiative neutrino mass model with possible large lepton flavor
violating Higgs (HLFV) decays, in particular h → τµ. In the first part I will analyse the effective
operators responsible for HLFV and their tree level UV completions, based on arXiv:1605.06091.
By imposing constraints from charged lepton flavour violating observables, like τ → µγ, upper
limits on BR(h → τµ) can be set for the different realizations. In the second part of the talk, I
will discuss the connection of HLFV to popular neutrino mass models. We will argue why most
neutrino models generate very suppressed HLFV at one loop level. On the other hand, the general
Zee model generates HLFV at tree level. We will present results of a full parameter scan, based on
arXiv:1701.05345, which show how the model is fully testable by LHC and LFV searches.

Presentation type

Parallel talk

Author: Dr HERRERO GARCIA, Juan (CoEPP, University of Adelaide)

Presenter: Dr HERRERO GARCIA, Juan (CoEPP, University of Adelaide)

Session Classification: Parallel V

May 17, 2025 Page 7



PASCOS 2017 / Report of Contributions Constraining Z’ widths from pT ⋯

Contribution ID: 21 Type: Parallel talk

Constraining Z’ widths from pT measurements in
Drell-Yan processes

Tuesday 20 June 2017 17:15 (15 minutes)

We define a Focus Point (FP) Asymmetry, AFP, obtained by integrating the normalised transverse
momentum distribution of either lepton produced in the Drell-Yan (DY) process below and above
a point where a variety of popular Z ′ models all have the same magnitude.
For a given Z ′ mass the position of this FP is predictable, depending only on the collider energy
and on the low transverse momentum cut chosen in the normalisation procedure.
The resulting AFP is very sensitive to the Z ′ width, and can be used to constrain this parameter
in experimental fits.
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Study of dark matter physics in the non-universal
gaugino mass scenario

Tuesday 20 June 2017 16:30 (15 minutes)

We study dark matter physics in the Minimal Supersymmetric Standard Model
with non-universal gaugino masses at the unification scale.
In this scenario, the specific ratio of wino and gluino masses
realizes the electro-weak scale naturally and achieve the 125 GeV Higgs mass.
Then, relatively light higgsinos are predicted
and the neutral component is a good dark matter candidate.
The direct detection of the dark matter
are sensitive to not only a higgsino mass
but also gaugino masses significantly.
The upcoming XENON1T experiment excludes parameter region where
the bino or the gluino is lighter than about 2.5 TeV
if the higgsino and the gaugino mass parameters have a same sign
and the observed dark matter abundance is explained
by the thermal freeze-out mechanism. The limit for the gluino mass is tightened
for the lighter bino and higgsino,
while it becomes much weaker
if the higgsino and the gaugino mass parameters have opposite signs.
We have studied the Higgs mass and the LHC phenomenology
of this scenario in arXiv:1208.5328, 1505.03729, 1601.03484.
The dark matter physics is discussed in my Ph.D thesis,
but the paper with more complete results is in preparation and coming soon.
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Gravitational wave, collider and dark matter signals
of a singlet scalar electroweak baryogenesis

Tuesday 20 June 2017 15:15 (15 minutes)

I will discuss a simple extension of the SM with just an additional scalar singlet coupling to the
Higgs. My main focus will be the possible probes of electroweak baryogenesis in this model includ-
ing collider searches gravitational wave detection and direct dark matter detection experiments.
I will show there are regions in the parameter space where observation of gravitational waves is
the most promising way of finding evidence for this model.
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Large Galaxy Surveys for cosmology
Tuesday 20 June 2017 14:30 (15 minutes)

In this talk, a review of the information that large galaxy surveys can bring about cosmological
parameters will be presented. I will describe the present and near future constraints coming from
current galaxy surveys. I will review also the future projects that are proposed or in construction,
and their expected sensitivities, mainly to the dark side of the universe, dark matter and dark
energy.
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GAMBIT: The Global and Modular BSM Inference
Tool

Tuesday 20 June 2017 17:45 (15 minutes)

The Global and Modular Beyond-the-Standard Model Inference Tool (GAMBIT)
is an open-source tool for performing global fits in generic Beyond the Standard Model theories.
GAMBIT is the amalgamation of frontline scanner algorithms, advanced calculations of physical
observables and likelihoods, and a flexible and powerful interface with the user and external codes.
Due to the deep modularity of the code, GAMBIT allows the addition of user-made models, observ-
ables and scanners in a highly simplistic manner, as well as the usage of any extenal backend tool,
easily embedded and run in unison. In this talk I will introduce the main features of GAMBIT,
briefly describing the core and internal structure of the code. I will also present the first prelimi-
nary results obtained with GAMBIT regarding global fits on a CMSSM and a Singlet Dark Matter
model. Lastly I will discuss the plans for future extensions and improvements of the code, along
with the steps made towards expanding the set of models covered and the inclusion of new physics
sectors.
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Phases of axion inflation
Tuesday 20 June 2017 14:30 (15 minutes)

A central theme in string cosmology in recent years has been the construction of realistic large
field inflationary models through axions. In this talk we will discuss a set-up with both closed
and open string axions in Type IIA string theory in which strong dynamical effects determine the
inflaton candidate. The interplay of Nambu-Jona-Lasinio type interactions, gauge instantons and
chiral condensates leads to distinct types of inflationary models, which correspond to different
phases of axion inflation in analogy to the different phases of a non-Abelian gauge theory.
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Probing Non-holomorphic MSSM via precision
constraints, dark matter and LHC data

Tuesday 20 June 2017 15:30 (15 minutes)

We explore the phenomenological constraints of models with non-holomorphic soft SUSY breaking
terms in a beyond the MSSM scenario having identical particle content. The model referred as
NHSSM shows various promising features like the possibility of a strong reduction in electroweak
fine-tuning even for a scenario of a heavy higgsino type of LSP, a fact that is unavailable in pMSSM
models. The other important aspect is satisfying the muon g−2 data even for a small tanβ via a
small value of coupling A′μ associated with the tri-linear non-holomorphic soft term. Thus, a large
SUSY contribution to muon g−2 is possible even for a significantly large smuon mass mμ1˜. The
Higgs mass radiative corrections are contributed by both the holomorphic and non-holomorphic
trilinear soft parameters At and A′t, thus diluting the requirement to have a larger At to satisfy the
Higgs mass data. The model also provides with valid parameter space satisfying the constraint of
B→Xs+γ for large values of tanβ, a scenario unfavourable in pMSSM. We will further discuss the
effect of considering appropriate SUSY breaking mechanisms.
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The Belle II experiment: status and Physics
prospects.

Thursday 22 June 2017 14:30 (15 minutes)

The Belle II experiment is a substantial upgrade of Belle detector and will operate at the SuperKEKB
energy-asymmetric e+e− collider, which has started commissioning and is working towards its
design luminosity of 8 × 1035 cm−2s−1. The Belle II experiment aims to record 50 ab−1 of data,
a factor of 50 more than the Belle experiment. This large data set will be accumulated with low
backgrounds and high trigger efficiencies in a clean e+e� environment and will provide unprece-
dented sensitivity to new physics signatures in B and D meson decays as well as τ lepton decays.
This talk will review the present status of the detector upgrade, and the physics capabilities of this
experiment.
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The Power of Series
Thursday 22 June 2017 17:15 (15 minutes)

In quantum mechanics and quantum field theory the perturbative series usually have factorially
growing coefficients, hence being non-convergent asymptotic expansions. In order to go beyond
the approximation given by the optimal truncation one can Borel-resum the series but generically
extra contributions (non-perturbative in the coupling) such as instantons, must be included to
reproduce the exact results.
I will show that in a class of quantum mechanical problems one can define suitably modified
perturbative expansions which are Borel-resummable to the exact results, avoiding the need to
include
instantons. The non-perturbative contributions are therefore encoded in the coefficients of the
new
expansions.
I will illustrate this explicitly in examples which are known to contain non-perturbative effects,
such as the (supersymmetric) double-well potential and the perturbative expansion around a false
vacuum. I will comment on possible extensions to quantum field theory.
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Where to look for Supersymmetry
Tuesday 20 June 2017 14:30 (15 minutes)

Combining experimental data from the LHC, low-energy precision observables, flavor measure-
ments and astrophysical data, we analyze various incarnations of Supersymmetry (SUSY). This
work is done within the MasterCode framework. We find that simple SUSY models are in agree-
ment with all experimental data. We obtain predictions where the LHC has the best chances to find
SUSY and where the direct detection experiments are sensitive to the discovery of Dark Matter.
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Asymmetric thermal-relic dark matter
Thursday 22 June 2017 17:45 (15 minutes)

I will discuss symmetric and asymmetric dark matter with long-range interactions, in particular
dark matter coupled to a light vector or scalar force mediator. Accurate determination of the relic
abundance requires inclusion of Sommerfeld enhancement and consideration of bound state for-
mation. Due to the Sommerfeld enhancement, highly asymmetric dark matter with long-range
interactions can have a significant annihilation rate in halos today, potentially larger than sym-
metric dark matter of the same mass with contact interactions. Finally, I will discuss the unitarity
bound on the inelastic cross-section and why it can be realised only by long-range interactions. I
will showcase upper bounds on the mass of symmetric and asymmetric thermal-relic dark matter
for s-wave and p-wave annihilation, and exhibit how these bounds strengthen as the dark asym-
metry increases.
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Higgs mass prediction from the cosmological
constant running

Thursday 22 June 2017 17:45 (15 minutes)

We revisit the decoupling effects associated with heavy particles in the renormalization group
running of the vacuum energy in a mass-dependent renormalization scheme. We find the running
of the vacuum energy stemming from the Higgs condensate in the entire energy range and show
that it behaves as expected from the simple dimensional arguments meaning that it exhibits the
quadratic sensitivity to the mass of the heavy particles in the infrared regime. The consequence of
such a running to the fine-tuning problem with the measured value of the Cosmological Constant
is analyzed and the constraint on the mass spectrum of a given model is derived. We show that in
the Standard Model (SM) this fine-tuning constraint is not satisfied while in the massless theories
this constraint formally coincides with the well known Veltman condition. We also provide a
remarkably simple extension of the SM where saturation of this constraint enables us to predict
the radiative Higgs mass correctly. Generalization to constant curvature spaces is also given.
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Supersymmetry in dynamical M-brane systems
Thursday 22 June 2017 15:00 (15 minutes)

The supersymmetry arises in certain theories of fermions coupled to gauge fields and gravity in a
spacetime of eleven dimensions. The dynamical M-brane backgrounds have mainly been studied
for the class of purely bosonic solutions only, but developments involving time-dependent super-
symmetric solution have made it clear that one can get more information by asking what happens
on dynamical brane systems. In this presentation, we show an exact supersymmetric solution of
dynamical M-brane background in the eleven-dimensional supergravity and consider applications
to supersymmetric breaking, dynamics of geodesic motion and black hole physics.
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Cosmological implications of unification with
D-parity

Tuesday 20 June 2017 15:45 (15 minutes)

Exclusion of several classes of models due to LHC and astroparticle data has revived interest in
grand unification. We consider SO(10) unified models with D-parity due to their success in in-
corporating light neutrino masses. We study various patterns of symmetry and supersymmetry
breaking therein. Formation of topological defects in these models can alter the nature of phase
transitions, including inflation. Combining the constraints on inflation from CMB data and the
constraints from big bang nucleosynthesis we identify constraints to be satisfied by the energy
scales of symmetry breaking and of supersymmetry breaking in this class of models.
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Primordial Black Holes and Dark Matter from Axion
Inflation

Tuesday 20 June 2017 16:45 (15 minutes)

According to the Standard Model of Cosmology, about 25% of the content of the universe is com-
posed of dark matter. From a theoretical point of view, there are many possible alternatives to
explain its origin and composition, ranging from ultralight axions to supermassive black holes.
However, despite many experimental efforts, the nature of dark matter is still obscure. One inter-
esting possibility is that dark matter is composed of Primordial Black Holes (PBHs), arising from
high peaks in the matter power spectrum of some inflationary models. In this talk, I will show
that models of axion-inflation in which the inflaton is coupled to massless gauge fields and non-
minimally coupled to gravity can give rise to the production of PBHs. I will discuss the possibility
that such PBHs compose a fraction of the dark matter observed in the universe, and I will present
some ideas about a possible UV completion of such inflationary model.
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Phenomenology of Composite 2-Higgs Doublet
Models

Thursday 22 June 2017 17:15 (15 minutes)

We investigate the phenomenology of Composite 2-Higgs Doublet Models (C2HDMs) of various
Yukawa types based on the global symmetry breaking SO(6)→SO(4)×SO(2). The kinetic part and
the Yukawa Lagrangian are constructed in terms of the pseudo Nambu-Goldstone Boson (pNGB)
matrix and a 6-plet of fermions under SO(6). The scalar potential is assumed to be the same as that
of the Elementary 2-Higgs Doublet Model (E2HDM) with a softly-broken discrete Z2 symmetry.
We first survey their parameter spaces allowed by theoretical bounds from perturbative unitarity
and vacuum stability. We also investigate their parameter spaces allowed by experiments. We
then discuss the phenomenological differences between the E2HDM and C2HDM by focusing on
the deviations from Standard Model (SM) couplings of the discovered Higgs state (h) as well as
on the production cross sections and Branching Ratios(BRs) at the Large Hadron Collider (LHC)
of extra Higgs bosons. We also investigate single- and double-h, the discovered Standard Model
(SM)-like Higgs boson, production at future e+e− colliders in Composite 2-Higgs Doublet Models
(C2HDMs) and Elementary 2-Higgs Doublet Models (E2HDMs) with a softly-broken Z2 symmetry.
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Higgsino Dark Matter at Collider
Tuesday 20 June 2017 16:30 (15 minutes)

The Higgsino is the most promising candidate for the dark matter.
The almost pure Higgsino, however, is known to be a very challenging target at the LHC.
I will show that improvement of tracking technique of disappearing tracks can significantly in-
crease the sensitivity for the Higgsino.
I will also discuss a future 33 TeV collider can probe the 1 TeV Higgsino, which is the most inter-
esting for the thermal relic density.
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Dark Matter at High Nuclear Recoil
Tuesday 20 June 2017 17:30 (15 minutes)

There exist well motivated models of particle dark matter which predominantly scatter inelas-
tically off nuclei in direct detection experiments. This inelastic transition causes the dark matter to
up-scatter in terrestrial experiments into an excited state up to 550 keV heavier than the dark matter
itself. An inelastic transition of this size is highly suppressed by both kinematics and nuclear
form factors. In this paper, we extend previous studies of inelastic dark matter to deter- mine the
present bounds on the scattering cross section, and the prospects for improvements in sensitivity.
Three scenarios provide illustrative examples: nearly pure Higgsino supersymmetric dark matter;
magnetic inelastic dark matter; and inelastic models with dark photon exchange.
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Gravitational waves at aLIGO with a scalar singlet
Thursday 22 June 2017 17:00 (15 minutes)

Contrary to popular belief stochastic gravitational waves might exist in reach of aLIGO (in opera-
tion by about 2020). I present a scenario, based on a scalar singlet extension of the Standard Model,
that generates such gravitational waves.
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Special Relativity from Soft Gravitons
Thursday 22 June 2017 15:30 (15 minutes)

We study all translationally and rotationally invariant local theories involving massless spin 2
and spin 1 particles that mediate long range forces, allowing for general energy relations and
violation of boost invariance. Although gauge invariance is not a priori required to describe non
Lorentz invariant theories, we first establish that locality requires ‘soft gauge invariance’. Then
by taking the soft graviton limit in scattering amplitudes, we prove that in addition to the usual
requirement of universal graviton couplings, the special relativistic energy-momentum relation
is also required and must be exact. We contrast this to the case of theories with only spin ≤1
particles, where, although we can still derive charge conservation from locality, special relativity
can be easily violated. We provide indications that the entire structure of relativity can be built up
from spin 2 in this fashion.
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Inflation and dS vacua in type IIA strings on rigid
Calabi–Yau manifold

Tuesday 20 June 2017 15:00 (15 minutes)

My talk is devoted to superstring cosmology and moduli stabilization, and is based on arXiv:1607.05293
(published in JHEP), and 1703.08993 (submitted to PTEP). We search for dS vacua and slow roll infla-
tion in a class of flux compactifications of type IIA strings on rigid Calabi-Yau manifolds with local
N=2 supersymmetry in four spacetime dimensions. These theories represent a nice theoretical lab-
oratory for explicit calculation of quantum gravity corrections to the superstring low-energy effec-
tive action. We derive a non-perturbative potential of the scalar fields from the exact D-instanton
corrected metric on the hypermultiplet moduli space. This potential stabilizes all axions. Next, we
study the remaining scalars, i.e. dilaton and Kaehler moduli. We find that the perturbative scalar
potential does not have local minima for any number of Kaehler moduli. And, in the one-modulus
case, the instanton corrections do not help. Finally, we study the inflationary properties in the
one modulus case, in the absence of instanton contributions. We find that the scalar potential can
satisfy the positivity and slow-roll conditions, but also causes decomactification. We conclude that
it is not phenomenologically viable in the given class of rigid Calabi-Yau flux compactifications of
type IIA strings, unless N=2 local supersymmetry is broken.

Presentation type

Parallel talk

Author: WAKIMOTO, Yuki (Tokyo Metropolitan University)

Co-authors: ALEXANDROV, Sergey (Montpellier University); KETOV, Sergey (Tokyo Metropolitan
University)

Presenter: WAKIMOTO, Yuki (Tokyo Metropolitan University)

Session Classification: Parallel II

May 17, 2025 Page 28



PASCOS 2017 / Report of Contributions Well-tempered n-plet dark matter

Contribution ID: 53 Type: Parallel talk

Well-tempered n-plet dark matter
Thursday 22 June 2017 14:45 (15 minutes)

The WIMP-paradigm tells us that a neutral particle with an EW cross-section and an electroweak-
scale mass roughly explains the observed relic abundance. However, a closer look reveals that
this correspondance is quantitatively not very precise since multi-TeV dark matter masses are
reached for the simplest models, which is 1-2 orders of magnitude larger than the electroweak
scale. But with an extended dark sector, it is possible to maintain the DM particle mass close to the
electroweak scale and to keep the observed relic density. I will talk about simple effective models
of fermionic WIMP dark matter, where the dark matter candidate is a mixture of a Standard Model
singlet and an n-plet of SU(2)×U(1). The dark matter is assumed to be around the electroweak
scale, and the mixing is generated by higher-dimensional operators. I will focus on the observed
relic density and direct detection constraints for n = 3, 4 and 5.
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The UV structure of Horava gravity
Thursday 22 June 2017 15:15 (15 minutes)

We complete the renormalization program of (projectable) Horava gravity. We show that the
theory is renormalizable in any space-time dimension, preserving scaling and gauge invariance of
the counter-terms at any order in the loop expansion. Later, we focus on 2+1 dimensions, where
we show that the renormalization group flow of the marginal couplings contains a UV fixed point
leading to asymptotic freedom.

These two results together imply that 2+1 Horava gravity is a complete theory of Quantum Grav-
ity with dynamical degrees of freedom. This theory can thus be used as a toy-model to study
fundamental aspects of quantum gravity.
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Special Grand Unification
Thursday 22 June 2017 15:30 (15 minutes)

I will propose new-type grand unified theories (GUTs) based on GUT gauge groups broken to their
special subgroups as well as their regular subgroups. In the framework, to obtain the Standard
Model (SM), 4D gauge anomaly cancellation restricts the minimal number of generations of the 4D
SM Weyl fermions. In this talk, I will show that in an SU(16) GUT on 6D orbifold space whose GUT
group is broken to its special subgroup SO(10) and further SM gauge groups, three generations of
the SM fermions are allowed by the 6D and 4D gauge anomaly cancellation on the bulk and fixed
points without exotic 4D chiral fermions. This talk is based on arXiv:1704.08827.
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Kahler moduli stabilization in magnetized orbifold
models

Tuesday 20 June 2017 15:30 (15 minutes)

We study Kahler moduli stabilizations in semi-realistic magnetized D-brane models based on Z2 ×
Z’2 toroidal orbifolds. In type IIB compactifications, 3-form fluxes can stabilize the dilaton and com-
plex structure moduli fields, but there remain some massless closed string moduli fields, K¨ahler
moduli. The magnetic fluxes generate Fayet-Iliopoulos terms, which can fix ratios of K¨ahler mod-
uli. On top of that, we consider D-brane instanton effects to stabilize them in concrete D-brane
models and investigate the brane configurations to confirm that the moduli fields can be stabilized
successfully. We find suitable configurations where the D-brane instantons can stabilize the mod-
uli fields within both types of D-brane models, explaining an origin of a small constant term of the
superpotential which is a key ingredient for successful moduli stabilizations.
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Novel Method for Detecting Ultralight Dark Matter
Tuesday 20 June 2017 17:45 (15 minutes)

Ultralight bosonic particle is one of the dark matter and called fuzzy dark matter.
Its astrophysical properties are interesting and have been recently studied.
On the other hand, the detection method is less discussed. We propose a new method to detect
them using the motions of heavenly bodies.

(This is a work in progress)
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Microscopic constraints for de Sitter uplifts in String
Theory

Tuesday 20 June 2017 15:15 (15 minutes)

In this talk I will start by studying some general aspects of String Theory compactifications to four
dimensions, focusing on the the constraints to obtain 4 dimensional de Sitter vacua. These mi-
croscopic constraints will then be applied to some existing mechanisms to uplift the cosmological
constant, that will allow us to understand the mechanisms and their limitations better.
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Hidden sector behind the CKM matrix
Thursday 22 June 2017 15:15 (15 minutes)

The small quark mixing, described by the Cabibbo-Kobayashi-Maskawa (CKM) matrix in the Stan-
dard Model,
may be a clue to reveal new physics around the TeV scale.
We consider a simple scenario that extra particles in a hidden sector radiatively
mediate the flavor violation to the quark sector around the TeV scale and effectively realize the
observed CKM matrix.
The lightest particle in the hidden sector, whose contribution to
the CKM matrix is expected to be dominant, is a good dark matter (DM) candidate.
There are many possible setups to describe this scenario, so that we investigate
some universal predictions of this kind of model, focusing on the contribution of DM to the quark
mixing and flavor physics. In this scenario, there is an explicit relation between the CKM matrix
and flavor violating couplings, such as four-quark couplings, because both are radiatively induced
by the particles in the hidden sector. Then, we can explicitly find the DM mass region and the size
of Yukawa couplings between the DM and quarks, based on the study of flavor physics and DM
physics. In conclusion, we show that DM mass in our scenario is around the TeV scale, and the
Yukawa couplings are between calO(0.01) and calO(1).
The spin-independent DM scattering cross section is estimated as calO(10−9) [pb]. An extra col-
ored particle is also predicted at the calO(10) TeV scale.
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Dynamically Determining the Weak Scale from
Inflation

Tuesday 20 June 2017 17:30 (15 minutes)

Dynamical scanning of the Higgs mass by an axion-like particle during inflation may provide a
cosmological component to explaining part of the hierarchy problem. We propose a novel inter-
play of this cosmological relaxation mechanism with inflation, whereby the backreaction of the
Higgs vacuum expectation value near the weak scale causes inflation to end. As Hubble drops, the
relaxion’s dissipative friction increases relative to Hubble and slows it down enough to be trapped
by the barriers of its periodic potential. Such a scenario raises the natural cut-off of the theory up
to ∼10ˆ10 GeV, while maintaining a minimal relaxion sector without having to introduce additional
scanning scalars or new physics coincidentally close to the weak scale.
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A Systematic Effective Operator Analysis of
Semi-Annihilating Dark Matter

Thursday 22 June 2017 14:30 (15 minutes)

Semi-annihilation is a generic feature of dark matter theories stabilized by symmetries larger than
a Z2. It contributes to thermal freeze out, but is irrelevant for direct and collider searches. This
allows semi-annihilating dark matter to avoid those limits in a natural way. We use an effective
operator approach to make the first model-independent study of the associated phenomenology.
We enumerate all possible operators that contribute to 2 → 2 semi-annihilation up to dimension 6,
plus leading terms at dimension 7. We find that when the only light states charged under the dark
symmetry are dark matter, the model space is highly constrained. Only fifteen operators exist, and
just two for single-component dark sectors. If there can be additional light, unstable “dark partner”
states the possible phenomenology greatly increases, at the cost of additional model dependence
in the dark partner decay modes. We also derive the irreducible constraints on models with single-
component dark matter from cosmic ray searches and astrophysical observations. We find that for
semi-annihilation to electrons and light quarks, the thermal relic cross sections can be excluded
for dark matter masses up to 100 GeV. However, significant model space for semi-annihilating dark
matter remains.
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Cross-tests of CMB features in the primordial spectra
Tuesday 20 June 2017 15:15 (15 minutes)

The Planck data on the CMB power spectrum marginally support pronounced deviations from
scale invariance at several multipole ranges. We examine the implications of such features for
the scalar bispectrum and the tensor power spectrum providing several concistency relations and
templates while highlighting the power of joint analysis of spectra in search for features.
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The production of Axion-like particles via
primordial magnetic fields

Tuesday 20 June 2017 15:45 (15 minutes)

Primordial magnetic fields (PMFs) can be an important ingredient in the early and even the present
Universe, which might explain the present magnetic fields in the galaxies and intergalactic mag-
netic fields suggested by blazar observations. We discuss the production of axion-like particles
(ALPs) through the photon-axion conversion through the PMFs. We identify the conditions in
which the ALPs produced by this mechanism are responsible for the dark matter of the Universe.
ALP dark matter by this mechanism does not suffer from large isocurvature perturbations unlike
the misalignment mechanism. Since it has relatively long free streaming length, it might solve the
core-cusp problem or the missing satellite problem. We also identify the parameter spaces that are
ruled out by the warm/hot dark matter constraint.
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What is the Magnetic Weak Gravity Conjecture for
Axions?

Tuesday 20 June 2017 16:45 (15 minutes)

The electric Weak Gravity Conjecture demands that axions with large decay constant f couple to
light instantons. The resulting large instantonic corrections pose problems for natural inflation.
We explore an alternative argument based on the magnetic Weak Gravity Conjecture for axions,
which we try to make more precise. Roughly speaking, it demands that the minimally charged
string coupled to the dual 2-form-field exists in the effective theory. Most naively, such large-
f strings curve space too much to exist as static solutions, thus ruling out large-f axions. More
conservatively, one might allow non-static string solutions to play the role of the required charged
objects. In this case, topological inflation would save the superplanckian axion. Furthermore, a
large-f axion may appear in the low-energy effective theory based on two subplanckian axions in
the UV. The resulting effective string is a composite object built from several elementary strings
and domain walls.
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Non-Gaussianity as a Particle Detector
Tuesday 20 June 2017 15:30 (15 minutes)

Cosmological correlation functions encode the spectrum of particles during inflation, in analogy to
scattering amplitudes in colliders. In this talk, I will discuss the imprints of massive particles with
arbitrary spin on cosmological correlators. The spinning case is particularly interesting because
the detection of massive higher-spin particles would be strongly indicative of a stringy origin of
inflation. I will describe their key spectroscopic features in the scalar and tensor bispectra, and
discuss scenarios in which they lead to observable non-Gaussianity.
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SIMPs with Vector Mediators
Thursday 22 June 2017 16:45 (15 minutes)

A general mechanism for thermal production of dark matter (DM) via 3-to-2 scatterings, or other
higher-order interactions, allows for sub-GeV dark matter and strong self-interactions that meet
existing constraints but have the potential to explain mysteries with cold DM and structure forma-
tion. In such models, so-called Strongly Interacting Massive Particles (SIMPs), a correct thermal
average is important. These SIMP mechanism can exist in models with multiple scalars or in a
strongly coupled gauge theory where the Weiss-Zumino-Witten term generates the 3-to-2 inter-
action. Particularly, a two-scalar model with a residual Z5 discrete symmetry and a model with a
dark QCD sector can produce parameter spaces where the SIMP paradigm is realized. In both mod-
els, the importance of vector mediators in the SIMP mechanism, and how these vector mediators
affect the thermal average, is discussed.
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Gravitational waves from cosmological domain
walls in the Standard Model with nonrenormalizable

operators
Thursday 22 June 2017 17:30 (15 minutes)

The study of the renormalization group improved effective potential of the Standard Model has re-
vealed the existence of a local maximum at field strengths of the order of 10ˆ10 GeV. If the Standard
Model is valid for very high energy scales, then the possibility of the production of cosmological
domain walls in the early Universe occurs.

We investigated the dynamics of networks of domain walls using lattice simulations. In our pre-
vious research we assumed that the Standard Model is valid up to the Planck scale. Recently we
studied scenario in which the Standard Model breaks down at much lower scales using the for-
malism of Effective Field Theory. A nonrenormalizable operator was included in the Lagrangian
density and its impact on evolution of networks of domain walls was investigated. Our recent
results will be presented.

Presentation type

Parallel talk

Author: KRAJEWSKI, Tomasz (University of Warsaw)

Co-authors: LALAK, Zygmunt (Faculty of Physics); LEWICKI, Marek (University of Warsaw
(PL)); Mr OLSZEWSKI, Paweł (University of Warsaw)

Presenter: KRAJEWSKI, Tomasz (University of Warsaw)

Session Classification: Parallel I

May 17, 2025 Page 43



PASCOS 2017 / Report of Contributions Rethinking Time at the Big Bang

Contribution ID: 72 Type: Parallel talk

Rethinking Time at the Big Bang
Thursday 22 June 2017 14:30 (15 minutes)

I will discuss two ways in which revising the notion of time at the Big Bang will lead to testable
predictions. I will then contrast these predictions against standard ΛCDM scenario, and cosmolog-
ical observations. The first model, Holographic Cosmology, is based on a 3d quantum field theory
without time, suggesting the possibility of nonperturbative effects on large angles (l<30) in the
CMB sky. The second model, Periodic Time Cosmology, relates (past and future) cosmic expan-
sion history to the spectrum of cosmic perturbations by demanding consistency with an exactly
periodic notion of time. Comparing this model to observations leads to surprising implications for
dark energy and/or neutrino masses in cosmology.
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Can cosmological relaxation be reconciled with high
reheating temperature?

Tuesday 20 June 2017 17:45 (15 minutes)

We propose a new scenario of cosmological relaxation compatible with reheating temperature
higher than the electroweak scale. Cosmological relaxation is a novel solution to the hierarchy
problem, which is proposed recently. However, the barrier potential, that settles the relaxion
down to realize the correct electroweak scale, vanishes at high temperature where the electroweak
symmetry restores. Therefore, the conventional cosmological relaxation scenario is not compati-
ble with high reheating temperature, which is often requested in other cosmological context, e.g.
baryogenesis. We tackle this issue by introducing an anomalous coupling of the relaxion with a
hidden U(1) gauge field. In this case, the moving relaxion induces an explosive production of the
coupled gauge field via tachyonic instability and undergoes significant friction as a backreaction.
We show that this efficiently suppresses the excursion of relaxion after reheating. In addition, the
introduction of the coupling to a hidden gauge field can mitigate many experimental and obser-
vational constraints present in the conventional scenario. Instead, the amount of produced gauge
bosons is subject to cosmological constraints. We show the viable parameter region for our sce-
nario and the testability.

Presentation type

Parallel talk

Author: Dr SEKIGUCHI, Toyokazu (IBS-CTPU)

Co-authors: Dr KIM, Hyungjin (KAIST, IBS-CTPU); CHOI, Kiwoon (KAIST)

Presenter: Dr SEKIGUCHI, Toyokazu (IBS-CTPU)

Session Classification: Parallel I

May 17, 2025 Page 45



PASCOS 2017 / Report of Contributions Probing inflationary primordial b ⋯

Contribution ID: 74 Type: Parallel talk

Probing inflationary primordial black holes for the
LIGO gravitational wave events

Thursday 22 June 2017 17:15 (15 minutes)

Primordial black holes (PBHs) are one of the candidates to explain the gravitational wave (GW)
signals observed by the LIGO detectors. Among several phenomena in the early Universe, cosmic
inflation is a major example to generate PBHs from large primordial density perturbations. In this
talk, we discuss the possibility to interpret the observed GW events as mergers of PBHs which
are produced by cosmic inflation. In this case, the primordial curvature perturbation should be
large enough to generate a sizable amount of PBHs, and thus we have several other probes to test
this scenario. We point out that the current pulsar timing array (PTA) experiments already put
severe constraints on GWs generated via the second-order effects, and that the observation of the
cosmic microwave background (CMB) puts severe restriction on its small-scale distortions, such
as ¥mu-distortion. In particular, for simple inflation models, it is found that the scalar power
spectrum should have a sharp peak at k ˜ 10ˆ6 Mpcˆ-1 to fulfill the required abundance of PBHs
while evading constraints from the PTA experiments and the mu-distortion.
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Breit-Wigner resonance in cosmology
Thursday 22 June 2017 17:30 (15 minutes)

Motivated by the possibility of enhancing dark-matter self-interaction cross-section σself, we have
revisited the issue of dark matter annihilation through a Breit-Wigner resonance.
For instance the resonance-enhanced early-universe annihilation cross section implies so small
cross section for elastic scattering between dark matter and the Standard Model, that effects of early
kinetic decoupling of dark matter are crucial for correct prediction of relic dark matter abundance.
Also the standard Breit-Wigner parametrization of a resonance propagator must be corrected by
including momentum dependence of the resonance width. It has been shown that when coupling
between the resonance and the dark matter is not negligible then consequences of momentum
dependent width are important and can not be neglected.
Model independent discussion is illustrated within a theory of Abelian vector dark matter. The
model assumes extra U(1) symmetry group factor and an additional complex Higgs field needed
to generate a mass for the dark vector boson, which provides an extra neutral Higgs boson h2.
If 2MDM ≈ Mh2 then σself could be amplified by s-channel resonance and also the observed dark
matter abundance could be properly reproduced.
The momentum dependence of the scalar resonance introduces a gauge dependance of annihilation
amplitudes. Also unitarity constraints might be jeopardized. \bg{Both effects have been discussed.
It turns out that for the s-channel resonance enhancement, the Fermi-LAT data favor heavy dark
matter with no substantial enhancement of
σself.
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Testing the WIMP paradigm at future experiments
Thursday 22 June 2017 15:00 (15 minutes)

We discuss the capability of next generation of Direct Detection experiments, for example XENON1T
and LZ, as well as of future runs of LHC and possible future accelerators, of fully probing the WIMP
paradigm. We will indeed show, in some simple relevant cases of study, that the projected sensi-
tivities of these experiments can fully cover the parameter space corresponding to the correct DM
relic density, according the Standard WIMP mechanism.
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Quenching preheating by light fields
Thursday 22 June 2017 14:30 (15 minutes)

Talk shall describe the role of light fields indirectly coupled to background during preheating. In
our previous study, when we considered massless background field, we proved that non-perturbative
production of states associated with such fields can be sizeable due to quantum corrections. Talk
will extend this study considering massive inflaton within the interacting field formalism. It helps
us with the secular growth problem observed before. Possible ways of quenching the process of
preheating and analogies with instant preheating shall be presented.
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On the robustness of renormalized Higgs inflation
Thursday 22 June 2017 15:30 (15 minutes)

I will discuss the cosmological consequences of higher-dimensional operators respecting the asymp-
totic symmetries of the tree-level Higgs inflation action. The main contribution of these operators
to the renormalization group enhanced potential is localized in a compact field range, whose up-
per limit is close to the end of inflation. The spectrum of primordial fluctuations in the so-called
universal regime turns out to be almost insensitive to radiative corrections and in excellent agree-
ment with the latest Planck/BICEP2 results. However, higher-dimensional operators can play an
important role in critical Higgs inflation scenarios containing a quasi-inflection point along the
inflationary trajectory. The interplay of radiative corrections with this quasi-inflection point may
translate into a sizable modification of the inflationary observables.
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Lepton Number Violation and the Baryon
Asymmetry of the Universe

Tuesday 20 June 2017 14:30 (15 minutes)

Neutrinoless double beta decay, lepton number violating collider processes and the Baryon Asym-
metry of the Universe (BAU) are intimately related. In particular lepton number violating processes
at low energies in combination with sphaleron transitions will typically erase any pre-existing
baryon asymmetry of the Universe. In this contribution we briefly review the tight connection
between neutrinoless double beta decay, lepton number violating processes at the LHC and con-
straints from successful baryogenesis. We argue that far-reaching conclusions can be drawn unless
the baryon asymmetry is stabilized via some newly introduced mechanism.
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Measuring Non-Gaussianity in Galaxy Surveys: A
New Window on the Universe

Tuesday 20 June 2017 14:45 (15 minutes)

Most information about cosmological parameters and the inflationary universe comes from the
CMB, however with the advent of galaxy surveys such as the DES and Euclid further constraints
can be obtained from LSS. The gravitational collapse of matter is a complex non-linear process, and
is typically modelled numerically with N-body codes. Since N-body codes are expensive to run
many have proposed fast dark matter codes which are benchmarked by their ability to reproduce
the matter power spectrum. The accuracy of these codes can be further tested by looking at higher-
order statistics, and in my talk I will present a fast methodology (MODAL-LSS) to calculate the
full bispectrum. As a test case we compared a number of fast dark matter and halo-finder codes
with GADGET-2 over a wide redshift range. This will serve as an important diagnostic tool for
dark matter/halo mock catalogs. We will also apply it to galaxy survey data to break parameter
degeneracies and search for primordial non-Gaussianity.
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GUT inspired SUSY scenarios: Dark Matter versus
LHC searches.

Thursday 22 June 2017 16:30 (15 minutes)

We expand the GUT scenarios studied in in arXiv:1511.06205 with an analysis of the Pati-Salam (PS)
group. The new SUSY scenarios that can be directly compared with our previous SO(10) analysis.
Regarding neutralino relic density, the PS group can fit WMAP bounds in areas where gluinos and
stops can coannihilate with the neutralino. We also investigate whether the models can predict
a significant SUSY contribution to the muon g-2. We find that future LHC searches are able to
constrain the different SUSY GUT scenarios in a complementary way with dark matter searches.
This work is mainly based in work in preparation following a similar scheme as arXiv:1511.06205,
including the new CMS updates on the searches of SUSY particles.
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On the vacuum structure of F-theory
compactifications

Thursday 22 June 2017 15:45 (15 minutes)

We study moduli stabilization of F-theory compactified on an elliptically fibered Calabi-Yau four-
fold arising from open mirror symmetry prescription including the brane deformation.
We focus on a particular background and utilize associated fourfold periods to determine the prop-
erties of resulting 4D calN = 1 effective theory for moduli fields. We find that the F-theory vacua
has a remarkable structure even before taking into account the Kähler moduli stabilization.
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Baryon Asymmetry and Gravitational Waves from
Pseudoscalar Inflation

Thursday 22 June 2017 16:30 (15 minutes)

In models of inflation driven by an axion-like pseudoscalar field, the inflaton, a, may be coupled
to the standard model hypercharge via a Chern-Simons-type interaction, L ⊃ a F F̃ . This coupling
results in explosive gauge field production during inflation, which has two interesting phenomeno-
logical consequences: (1) The primordial hypermagnetic field is maximally helical and, thus, capa-
ble of sourcing the generation of nonzero baryon number (via the standard model chiral anomaly)
around the electroweak phase transition. (2) The gauge field production during inflation feeds back
into the spectra of primordial perturbations, which, among other things, leaves an imprint in the
stochastic background of gravitational waves (GWs). In this talk, I am going to discuss the corre-
lation between these two phenomena. I will (a) present an updated investigation of baryogenesis
via hypermagnetic fields and (b) describe the corresponding implications for GWs. As it turns out,
successful baryogenesis is indeed feasible – provided the axion couples to the gauge fields with
a certain strength. Moreover, in the case of successful baryogenesis, one expects a characteristic
peak in the GW spectrum at high frequencies.
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The minimal fermionic model of electroweak
baryogenesis

Tuesday 20 June 2017 15:00 (15 minutes)

We present the minimal purely fermionic model of EWBG. A strong first order phase transition
is obtained from fermion-induced radiative corrections on the Higgs potential, while the baryon
asymmetry is obtained from asymmetric scattering of the same set of fermions on the bubble wall.
The model introduces no additional tuning below the TeV scale: all new fields are stabilized at
the electroweak scale by chiral symmetries. Most of the model’s parameter space is going to be
decisively tested at LHC by multilepton searches.
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Multi-field alpha attractor in fundamental theory
Tuesday 20 June 2017 15:45 (15 minutes)

We discuss the possible realizations ofα-attractor in Maximal supersymmetric theory/string theory/M-
theory. Theα-attractor is realized with the Kahler potentialK = −3α log(T+T̄ ), which describes
hyperbolic geometry. The tensor-to-scalar ratio r in this model is proportional to α. It is known
that the 4-dimesional supersymmetric truncation of maximal supergravity/ string/ M-theory can
have multiple moduli fields with α ≤ 1. Then, we naively expect r ≤ 0.04

(
55
N

)2.

In this talk, we discuss the possibility to realize r larger than the naive expectation with using multi-
α-attractor, which is testable by near-future B-mode experiments. We consider the dynamically
realized constraints on moduli space, which effectively realize the large α direction. We also show
that the fibre inflation in string theory can be understood as the multi field α-attractor with a
dynamical constraint.
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Inflation with dissipation and metastability
Thursday 22 June 2017 15:00 (15 minutes)

We analyze two models in which primordial inflation has non-standard features. In the first model
we study the evolution of a system in which the inflaton is slowed down by dissipation of energy
into gauge bosons instead of the usual Hubble friction: in particular we study the conditions of
the onset of such a scenario from a static field configuration, its evolution and we mention some
features of the treatment of perturbations. In the second model we consider the case of a metastable
vacuum which sources exponential inflation and we show that the presence of scalar-tensor gravity
can induce a power-law expansion which allows successful tunneling. We also analyze the case
in which such a metastable vacuum might be in the Standard Model Higgs potential.
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Update on R-Parity violation at the LHC
Tuesday 20 June 2017 15:45 (15 minutes)

We examine in detail the current LHC coverage of signatures arising from the R-Parity-violating
Minimal Supersymmetric Standard Model. We take into account all experimental analyses for
prompt signatures within this context, both explicit searches for RPV signals as well as other anal-
yses containing applicable experimental signatures. These are contrasted with well-motivated phe-
nomenological scenarios whereby we take the R-Parity-violating CMSSM as a guideline, imposing
both Higgs and flavour constraints. We find that the analyses performed by the experimental col-
laborations provide very good coverage of relevant signatures. Finally, we address the question
of whether R-Parity violation can ease the stringent collider constraints on models with CMSSM
boundary conditions. We find that virtually all R-Parity-violating CMSSM models are either more
strongly constrained or similarly constrained in comparison to the R-Parity-conserving CMSSM.
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Effective field theory of inflation in Lifshitz regime
of gravity

Thursday 22 June 2017 15:15 (15 minutes)

A violation of the diffeomorphism (Dif) invariance generically induces an additional degree of
freedom. In Horava-Lifshitz (HL) gravity, where the 4D Diff invariance is broken into the foliation
preserving Diff, there appears a scalar degree of freedom in the gravity sector, Khronon, which de-
scribes the degree of freedom for the time foliation. One may naively expect that during inflation,
we need to solve a mixed system with the inflaton and Khronon. By contrast, we find that in the
non-projectable version of HL gravity, Khronon acquires a mass which is much larger than the
Hubble scale and is decoupled from the adiabatic perturbation, which is sourced by the inflaton.
As a result, we obtain a robust prediction for the spectrum of the adiabatic perturbation generated
in the Lifshitz regime of gravity. We also discuss a possible imprint of the Lorentz violation in the
early universe.
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Primordial Black Holes from Critical Higgs Inflation
Tuesday 20 June 2017 16:30 (15 minutes)

Primordial Black Holes (PBH) arise naturally from high peaks in the curvature power spectrum of
near-inflection-point single-field inflation, and could constitute today the dominant component of
the dark matter in the universe. In this talk we explore the possibility that a broad spectrum of PBH
is formed in models of Critical Higgs Inflation (CHI), where the quasi-inflection point is related
to the near-critical value of the RGE running of both the Higgs self-coupling λ(µ) and its non-
minimal coupling to gravity ξ(µ). The peak in the matter spectrum arises at sufficiently small scales
that it passes all the observational constraints from the cosmic microwave background (CMB)
and large scale structure (LSS) observations. The model predicts a lognormal PBH broad-mass
distribution peaked atµPBH = 4×10−11 M⊙, with dispersionσPBH = 1.4, which is consistent with
the present constraints on PBH and may eventually be discovered with microlensing experiments.
The stochastic background of gravitational waves coming from the unresolved black-hole-binary
(BHB) mergings could also be detected by LISA or PTA. Furthermore, the parameters of the CHI
model correspond to a Standard Model Higgs couplings that are consistent, within 2σ, with those
measured at the LHC. Future measurements of the PBH mass spectrum will allow us to determine
the SM couplings of the Higgs and their running from the electroweak scale to almost the Planck
scale.

Presentation type

Parallel talk

Authors: Prof. GARCIA-BELLIDO, Juan (Universidad Autonoma de Madrid); Prof. RUIZ MORALES,
Ester (Universidad Politecnica de Madrid); EZQUIAGA, Jose Maria (Universidad Autonoma de Madrid)

Presenter: Prof. GARCIA-BELLIDO, Juan (Universidad Autonoma de Madrid)

Session Classification: Parallel I

May 17, 2025 Page 61



PASCOS 2017 / Report of Contributions Exploring Extended Scalar Sectors ⋯

Contribution ID: 101 Type: Parallel talk

Exploring Extended Scalar Sectors with Di–Higgs
Signals: A Higgs EFT Perspective

Tuesday 20 June 2017 17:00 (15 minutes)

We consider extended scalar sectors of the Standard Model as ultraviolet–complete motivations
for studying the effective Higgs self–interaction operators of the Standard Model effective field
theory. We investigate all motivated heavy scalar models which generate the dimension–6 effec-
tive operator, |H|ˆ6, at tree level and proceed to identify the full set of tree–level dimension–six
operators by integrating out the heavy scalars. Next we perform global fits to constrain relevant
Wilson coefficients from the LHC single Higgs measurements as well as the electroweak oblique
parameters S and T. In order to determine the extent to which the Wilson coefficient of the |H|ˆ6 op-
erator may be constrained at a future 100 TeV collider we study the di–Higgs process and simulate
its signatures at the proposed collider. We explore future sensitivity of the Higgs self–interaction
operators at the future collider and project it onto the Higgs potential parameters of the extended
scalar sectors to identify the discovery potentials in future.
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A model of loop induced Z ′ coupling explaining
B → K(∗)ℓ+ℓ− anomalies and dark matter

Thursday 22 June 2017 15:00 (15 minutes)

In this talk, we discuss a scenario to generate flavor violating Z ′ interactions at one loop level, by
introducing U(1)µ−τ (-like) gauge symmetry, extra vectorlike quark doublets Q′

a and singlet scalar
χ. BothQ′

a andχ are charged underU(1)µ−τ and carry odd darkZ2 parity. Assuming thatχ is the
dark matter (DM) of the universe and imposing various constraints from dark matter search, flavor
physics and collider search for Q′

a, one can show that radiative corrections to b → sZ
′∗ → sℓ+ℓ−

involving Q′
a and χ can induce ∆C9 ∼ −1 which can resolve the LHCb anomalies related with

B → K(∗)ℓ+ℓ−. Therefore both DM and B physics anomalies could be accommodated in the
model.
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Predictive 2HDM as a low energy effective theory
Thursday 22 June 2017 16:45 (15 minutes)

Two-Higgs-doublet models (2HDM), {\em per se}, cannot predict the
values of the nonstandard scalar masses (mH ,mA and m+).
However, assuming that a type-II 2HDM arises as an effective theory at
the electroweak scale from a supersymmetric ultraviolet (UV)
completion, where the quartic couplings of the 2HDM potential are
related to the gauge couplings of the Standard Model (SM), the ever
growing LHC Higgs boson data allow the {\em hitherto} unknown
nonstandard scalar masses to be almost uniquely determined from just
two input parameters: the supersymmetry breaking scale and tanβ

(the ratio of the two vacuum expectation values). We highlight some of
the salient features of this framework not emphasized previously in
the context of the Minimal Supersymmetric Standard Model (MSSM), and
make specific predictions on the masses and branching ratios of the
nonstandard scalars which can be probed by targeted experimental
searches. Our framework is valid even if the UV theory is not
supersymmetric but something else but unambiguously predicts the
scalar quartic couplings at the high scale.
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Point Particle Effective Actions
Thursday 22 June 2017 16:45 (15 minutes)

Nature is full of examples pairings of small but massive compact objects (of linear size R) interact-
ing with and controlling the motions of their neighbours over within a much larger surrounding
domain (of size a ≫ R). For such systems familiar arguments (such as the multipole expansion)
show that only a few features of the compact object are relevant to understanding motions in their
larger environment.
Effective field theories are the natural language for exploiting this kind of simplicity, though these
are often only formulated in a second-quantized language in which all species of particles are
represented by their respective quantum field. We explore how to formulate such effective theo-
ries using instead a first-quantized language for the heavy compact object, reserving the second-
quantized language for the lighter particles with which it interacts. In this situation all informa-
tion about the source enters observables through the boundary conditions that it implies for fields
at the origin; boundary conditions that are completely determined by the source’s effective ac-
tion. Relating these boundary conditions to the source action takes the guesswork out of small-R
boundary conditions, and shows in particular why linear boundary conditions are so generic at
low energies. Besides this they show how to handle singular potentials (like V (r) ∝ rˆp with p ≤
−2) unambiguously, despite the generic absence in these cases [7] of smooth solutions at the ori-
gin. Our formalism has various applications, for instance corrections to Coulomb bound energy
levels.

Presentation type

Parallel talk

Authors: RUMMEL, Markus; BURGESS, Clifford (High Energy Physics Group - McGill Univer-
sity); Mr ZALAVARI, Laszlo (McMaster University/Perimeter Institute); Mr HAYMAN, Peter (McMaster
University/Perimeter Institute)

Presenter: RUMMEL, Markus

Session Classification: Parallel II

May 17, 2025 Page 65



PASCOS 2017 / Report of Contributions Non-thermal gravitino productio ⋯

Contribution ID: 108 Type: Parallel talk

Non-thermal gravitino production after large-field
inflation

Thursday 22 June 2017 15:45 (15 minutes)

We revisit the non-thermal gravitino production at the (p)reheating stage after inflation. Partic-
ular attention is paid to large-field inflation models with a Z2 symmetry, for which the previous
perturbative analysis is inapplicable; and inflation models with a stabilizer superfield, which have
not been studied non-perturbatively. It is found that in single-superfield inflation models (with-
out the stabilizer field), non-thermal production of the transverse gravitino can be cosmologically
problematic while the abundance of the longitudinal gravitino is small enough. In multi-superfield
inflation models (with the stabilizer field), production of the transverse and longitudinal graviti-
nos is significantly suppressed, and they are cosmologically harmless. If time remains, gravitino
production in the case with (orthogonal) nilpotent fields is also discussed.
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Cosmological Imprints of the Ultra-Large Scale
Universe

Tuesday 20 June 2017 15:00 (15 minutes)

Inflation provides a dynamical mechanism to seed density fluctuations that eventually collapse to
form all of the structure in the observable universe. However, microphysical theories of inflation
often predict that on scales much larger than our present horizon, the universe may be extremely
inhomogeneous.

One possible source of such ultra-large scale structure (ULSS) is from the initial conditions pre-
ceding the inflationary phase. Using numerical relativity, I will discuss the ultra-large scale struc-
ture arising from initial fluctuations in the inflaton, in particular the contribution to the CMB
quadrupole (known as the Grishuk-Zel’dovich effect). For large fluctuations, the resulting distri-
bution is strongly distorted from the Gaussian form usually assumed in the literature. Surprisingly,
we find that this leads to significantly weaker constraints on large amplitude initial fluctuations
than would be obtained for a Gaussian contribution from the ULSS.
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Tests of Gravity Using Supermassive Black Holes
Tuesday 20 June 2017 17:15 (15 minutes)

Modified gravity models with screening mechanisms, such as galileons, are prime dark energy
candidates but they are notoriously difficult to test. In this talk, I will discuss a new scenario for
testing galileons. Black holes do not feel the galileon force and, as a consequence, the supermassive
black holes in galaxies falling into clusters should be offset from the galactic centre by a significant
amount. I will show how this can already be used to place new constraints using nearby clusters,
and how future surveys could constrain these theories to new levels.
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Primordial black holes in multi-field inflation
models

Tuesday 20 June 2017 17:00 (15 minutes)

We consider formation of primordial black holes (PBHs) in multi-field inflation models ( double
inflation or axion curvaton model ) and discuss the possibility that produced PBHs account for
the observed gravitational events by LIGO or all dark matter of the universe. We point out that
the current pulsar timing array (PTA) experiments already put severe constraints on gravitational
waves generated via the second-order effects. It is shown that the multi-field inflation models
can produce PBHs with sharp mass spectrum and evade the PTA constraint. Furthermore, PBHs
produced in double inflation can account for all dark matter.
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Effect of CP violation in the singlet-doublet dark
matter model

Thursday 22 June 2017 17:15 (15 minutes)

We revisit the singlet-doublet dark matter model with a special emphasis on the CP violation effect
on the dark matter phenomenology. The CP violation in the dark sector induces a pseudoscalar
interaction of a fermionic dark matter candidate with the SM Higgs boson. The pseudoscalar
interaction helps the dark matter candidate evade the strong constraints from the dark matter
direct detection experiments. We show that the model can explain the measured value of the dark
matter density even if dark matter direct detection experiments do not observe any signal. We also
show that the electron electric dipole moment is an important complement to the direct detection
for testing this model. Its value is smaller than the current upper bound but within the reach of
future experiments.
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Does the detection of primordial gravitational waves
exclude low energy inflation?

Thursday 22 June 2017 16:45 (15 minutes)

We show that a detectable tensor-to-scalar ratio (r≥0.001) on the CMB scale can be generated even
during extremely low energy inflation which saturates the BBN bound ρ=(30MeV)ˆ4. The source
of the gravitational waves is not quantum fluctuations of graviton but those of SU(2) gauge fields,
energetically supported by coupled axion fields. The curvature perturbation, the backreaction
effect and the validity of perturbative treatment are carefully checked. Our result indicates that
measuring r alone does not immediately fix the inflationary energy scale.
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Constant-roll inflation
Thursday 22 June 2017 14:45 (15 minutes)

We propose a phenomenological class of inflationary models in which the assumption of inflaton
slow-roll is replaced by more general, constant-roll condition. We derive general exact solution
for the inflaton potential and dynamics, and show that there exists parameter region that satisfies
the latest observational constraint on the scalar spectral index and the tensor-to-scalar ratio. We
also consider its generalization to the case of f(R) gravity. We provide a simple constant-roll
condition defined in the original, Jordan frame, obtain exact expressions for the scalaron potential
in the Einstein frame, for the function f(R) in the parametric form and for inflationary dynamics,
and show the model has observationally viable parameter region.
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Diagnosing new physics in b → s transitions
Thursday 22 June 2017 14:45 (15 minutes)

Several anomalies in b → s transitions have been recently reported
by the LHCb collaboration. These include discrepancies with the Standard Model predictions in
some angular observables and branching ratios and three intriguing hints for lepton universality
violation in the RK and RK∗ ratios. We study the implications of these results using a model-
independent approach based on the Standard Model Effective Field Theory (SMEFT), in which the
new physics effects are encoded in the coefficients of gauge-invariant dimension-six operators. In
particular, we determine the required SMEFT coefficients at low and high energies and identify
valid new physics scenarios. With the help of the computer code DsixTools, we also study indirect
constraints due to renormalization group effects.
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The LUX-ZEPLIN (LZ) Experiment
Tuesday 20 June 2017 17:15 (15 minutes)

The identification of dark matter is presently one of the greatest challenges in science, fundamental
to our understanding of the Universe. Weakly Interacting Massive Particles (WIMPs) that arise
naturally in several models of physics beyond the Standard Model are compelling candidates for
dark matter.

The LUX-ZEPLIN (LZ) collaboration is constructing a massive dark matter detector, to be installed
at the 4850 level of the Sanford Underground Research Facility in Lead, South Dakota. The LZ
detector will be instrumented as a dual-phase liquid xenon time projection chamber, featuring 5.6
tons of target material in the fiducial region (from a total of 10 tons of xenon). The experiment
aims at a baseline sensitivity of 2.3E-48 cm2 for a 40 GeV/c2 WIMP mass after 1000 live-days of
operation. This represents an improvement of a factor of 50 relative to to the current best result
set by LUX.

In this talk, we will present an overview of the LZ detector design, planned experimental program
(including physics beyond WIMP searches), current project status and timeline.
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How light a higgsino or a wino dark matter can
become in a compressed scenario of MSSM

Thursday 22 June 2017 15:15 (15 minutes)

Higgsinos and Wino have strong motivations for being
Dark Matter (DM) candidates in supersymmetry, but their annihilation cross sections are quite
large.
For thermal generation and a single component DM setup
the higgsinos or wino may have masses of around 1 or 2-3 TeV respectively. For such DM candi-
dates,
a small amount of slepton coannihilation may decrease the effective DM annihilation cross section.
This, in turn reduces the lower limit of the relic density satisfied
DM mass by more than 50\%.
Almost a similar degree of reduction of the same limit is also seen for
squark coannihilations. However, on the contrary, for
nearly mass-degenerate squarks and higgsino
DM, the associated coannihilations may decrease
the relic density, thus extending the region of right abundance
towards higher DM masses.
We also compute the direct and indirect detection signals.
Here, because of the quasi-mass degeneracy of the squarks and the
LSP, we
come across a situation where squark exchange diagrams
may contribute significantly or more strongly than the
Higgs exchange contributions in the spin-independent
direct detection cross section of DM.
For the higgsino-DM scenario,
we observe that a DM mass of 600 GeV to be consistent with
WMAP/PLANCK and LUX data for sfermion coannihilations.
The LUX data itself excludes the region of 400 to 600 GeV,
by a half order of magnitude of the cross-section, well within
the associated uncertainty.
The similar combined lower limit for
a wino DM is about 1 TeV.
There is hardly any collider bound from the LHC for squarks and
sleptons in such a compressed scenario where sfermion masses are close
to the mass of a higgsino/wino LSP.
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Quantum scale-invariant effective potentials
Thursday 22 June 2017 17:30 (15 minutes)

I will describe a modified version of the dimensional regularization of a classically scale invariant
theory, motivated by the requirement to preserve scale invariance at the quantum level. The role
of the subtraction scale µ is played be a dynamic scalar field. This field is assumed to have non-
zero VEV thus triggering spontaneous breakdown of scale symmetry which in turn triggers EWSB.
This approach is conjectured to be free of the anomaly associated with the broken scale invariance.
On the other hand, the method requires non-polynomial operators in the original Lagrangian. It
also results in a modification of the renormalization group functions, relative to their form in a
similar model regularized in the usual way with µ=constant (field-independent). Application of
this formalism to the unstable scalar potential of Standard Model is discussed.
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Towards a non-perturbative approach to the
Hierarchy problem

Thursday 22 June 2017 17:00 (15 minutes)

Combining the ideas of quantum scale invariance with the absence of new particle thresholds
between the Planck and the Electroweak (EW) scales leads to stability of the latter against quantum
corrections. However, the large discrepancy between the scales remains unexplained. We suggest
a non-perturbative mechanism of generation of the EW scale that is able to reproduce naturally
this hierarchy.
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Weak gravity conjecture and black hole puzzles
Tuesday 20 June 2017 17:00 (15 minutes)

The Weak Gravity Conjecture (WGC) has recently received much attention for its potential ap-
plications to models of large field inflation. Unfortunately, generic motivations behind the WGC
remain somewhat weak. In this talk, I will discuss suggestive arguments hinting at the WGC in two
different contexts: extremal black holes in Einstein-Maxwell theories, and ‘axionic black holes’ in
theories with a massless two-form field.
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The cosmological constant problem and gravity in
the extreme infrared

Tuesday 20 June 2017 15:45 (15 minutes)

This talk is based on the vacuum energy sequestering scenario which is an approach to tackling
cosmological constant problem via global modifications of gravity. We will discuss the core issue
with the cosmological constant, namely, radiative instability and show how in the vacuum energy
sequestering proposal the loop corrections decouple from the gravitational field equations order
by order in perturbation theory.
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Solving anomalies with Dark Matter
Thursday 22 June 2017 15:30 (15 minutes)

We investigate the constraints on exotic charges of standard model and dark sector fermions
coming from the cancellation of gauge anomalies in simplified models of dark matter. Assum-
ing generation-independent charges, we show that the standard coupling structures assumed in
such models necessitate the existence of additional exotic fermions. These fermions cannot be ar-
bitrarily heavy, and some have to be charged under the standard model gauge group, introducing
interesting experimental signatures.

Recent flavour anomalies reported by LHCb and other experiments can be explained by a Z’ with
non-universal charges. Relaxing the assumption of generation-independent charges, we explore
the constraints that anomaly cancellation imposes on models that can explain the flavour excess
without coming into conflict with other flavour observables. We show examples where DM or
other exotic fermions are needed to provide a gauge anomaly-free model of the flavour anomaly.
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Fermion number violating effects in low scale
leptogenesis

Tuesday 20 June 2017 14:45 (15 minutes)

The baryon asymmetry and dark matter in the Universe can be explained just by introducing right-
handed neutrinos with masses well below the Fermi scale. For the masses of the order of GeV scale
baryogenesis via neutrino oscillations works as a mechanism to generate the baryon asymmetry.
We derived kinetic equations of the baryogenesis accounting for fermion number violating effects
missed so far, and discussed the impact. Further we identified one of the domains of right-handed
neutrino masses that can potentially lead to large lepton asymmetry generation required from the
resonant production of sterile neutrino dark matter.
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Solitons, bounces, and tunneling with non-canonical
kinetic terms

Thursday 22 June 2017 15:45 (15 minutes)

Scalar fields with non-canonical kinetic terms are ubiquitous in theories of dark energy and modi-
fied gravity. This naturally raises the question of how non-perturbative effects, like domain walls
and quantum tunneling, are modified in the presence of these kinetic terms. Focusing on galileons,
which appear in the decoupling limit of massive gravity and DGP, I will discuss the construction
and stability of solitonic solutions, as well as the effect of these terms on tunneling decay rates.
We confirm for the first time that the WKB approximation and Coleman tunneling approach are
valid in the presence of galileon-type and P (X) kinetic terms. This can shed light on tunneling
rates and non-perturbative solutions in modified gravity theories with screening mechanisms and
non-trivial non-linear effects.
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E_6-extended SUSY trinification
Tuesday 20 June 2017 15:15 (15 minutes)

I will review recent work on a supersymmetric trinification model, where the standard trinification
gauge group [SU(3)L × SU(3)R × SU(3)C]× Z3 ⊂ E6 is supplemented by a global SU(3)F fam-
ily symmetry. The chiral super field content of the model is taken from the 248 branching under
E8 ⊃ E6 × SU(3)F, and includes novel gauge adjoint fields in addition to the conventional gauge
bi-fundamental fields. Even though this leads to a highly constrained theory with an extraordi-
narily low number of free parameters (including both a single unified gauge coupling and one
Yukawa coupling in the fundamental sector), the scalar potential allows for SUSY conserving vac-
uum expectation values (VEVs) in the gauge adjoint chiral superfields that can consistently break
the trinification gauge symmetry. In addition, these VEVs break the Colour-Left and Colour-Right
parity symmetries of the high-scale theory while preserving Z2 symmetry that can be identified
with conventional Left-Right parity. Upon integrating out all fields that receive masses on the
order of the GUT scale, we obtain a SUSY Left-Right symmetric theory that in principle allows for
Fayet-Iliopoulos SUSY breaking. When allowing for a softly broken SUSY in the high-scale theory,
we observe that all subsequent symmetry breaking scales (including both the scale of spontaneous
parity breaking and the electro-weak scale) are controlled by the soft SUSY breaking terms such
that these scales are protected from large radiative corrections and are thus naturally small com-
pared to the GUT scale.
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Bubbles of Nothing and Supersymmetric
Compactifications

Tuesday 20 June 2017 17:30 (15 minutes)

We investigate the non-perturbative stability of supersymmetric compactifications with respect to
decay via a bubble of nothing. We show examples where this kind of instability is not prohibited by
the spin structure, i.e., periodicity of fermions about the extra dimension. However, such “topolog-
ically unobstructed” cases do exhibit an extra-dimensional analog of the well-known Coleman-De
Luccia suppression mechanism, which prohibits the decay of supersymmetric vacua. We demon-
strate this explicitly in a four dimensional Abelian-Higgs toy model coupled to supergravity. The
compactification of this model to M_3×S_1 presents the possibility of vacua with different wind-
ings for the scalar field. Away from the supersymmetric limit, these states decay by the formation
of a bubble of nothing, dressed with an Abelian-Higgs vortex. We show how, as one approaches
the supersymmetric limit, the circumference of the topologically unobstructed bubble becomes
infinite, thereby preventing the realization of this decay. This demonstrates the dynamical origin
of the decay suppression, as opposed to the more familiar argument based on the spin structure.
We conjecture that this is a generic mechanism that enforces stability of any topologically unob-
structed supersymmetric compactification.
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Status of Two-Higgs-doublet model with LHC 13 TeV
data

Thursday 22 June 2017 16:30 (15 minutes)

The Two-Higgs-doublet model (2HDM) is one of the most studied extensions of the Standard
Model. But just as the other popular “New Physics” models, it gets more and more constrained by
recent experimental progress, especially by the LHC data. For all four 2HDM types with a softly
broken Z2 symmetry, we present updated results of global analyses obtained with the open-source
HEPfit code. We emphasize the impact of the LHC run II data.
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Inflation and Attractors from Nilpotent Kaehler
corrections

Tuesday 20 June 2017 14:45 (15 minutes)

We develop a new class of supergravity cosmological models where inflation is induced by terms in
the K\”ahler potential which mix a nilpotent superfield S with a chiral sector Φ. As the new terms
are non-(anti)holomorphic, and hence cannot be removed by a K\”ahler transformation, these mod-
els are intrinsically K\”ahler potential driven. Such terms could arise for example due to a back-
reaction of an anti-D3 brane on the string theory bulk geometry. We show that this mechanism
is very general and allows for a unified description of inflation and dark energy, with controllable
SUSY breaking at the vacuum. When the internal geometry of the bulk field is hyperbolic, we
prove that small perturbative K\”ahler corrections naturally lead to α-attractor behaviour, with
inflationary predictions in excellent agreement with the latest Planck data.
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Confronting SUSY models with LHC data via
electroweakino production

Tuesday 20 June 2017 14:45 (15 minutes)

We investigate multi-lepton signals produced by ElectroWeakino (EWino)
decays in the MSSM and the TMSSM scenarios with sfermions, gluinos and non Standard
Model Higgses at the TeV scale, being the Bino electroweak-scale dark matter. We recast
the present LHC constraints on EWinos for these models and we find that wide MSSM and
TMSSM parameter regions prove to be allowed. We forecast the number of events expected
in the signal regions of the experimental multi-lepton analyses in the next LHC runs. The
correlations among these numbers will help to determine whether future deviations in
multi-lepton data are ascribable to the EWinos, as well as the supersymmetric model they
originate from.
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Backreaction in Axion Monodromy, 4-forms and the
Swampland

Tuesday 20 June 2017 16:30 (15 minutes)

Axion monodromy models can always be described in terms of an axion coupled to 3-form gauge
fields with non-canonical kinetic terms. The presence of the saxions parametrising the kinetic
metrics of the 3-form fields leads to backreaction effects in the inflationary dynamics. We analyse
the case in which saxions backreact on the Kähler metric of the inflaton leading to a logarithmic
scaling of the proper field distance at large field. This behaviour is universal in Type II string flux
compactifications and consistent with a refinement of the Swampland Conjecture. The critical
point at which this behaviour appears depends on the mass hierarchy between the inflation and
the saxions. However, in tractable compactifications, such a hierarchy cannot be realised without
leaving the regime of validity of the effective theory, disfavouring transplanckian excursions in
string theory.
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A Chern-Simons Pandemic
Tuesday 20 June 2017 17:15 (15 minutes)

Triple Chern-Simons terms are a generic feature of stringy compactifications, where they are usu-
ally responsible for topological masses, or branes ending in branes. Another piece of common lore
says that one should not expect exact global symmetries in quantum gravity, and in fact this is
the case in every known stringy compactification. I will argue that these two seemingly discon-
nected observations are in fact related: Black holes can acquire charge under a seemingly exact
global two-form symmetry, which can be broken by appropriate triple Chern-Simons terms. A
significant amount of stringy examples leads us to conjecture that consistent theories of quantum
gravity must always have these Chern-Simons terms. This in turn means that a number of seem-
ingly consistent four-dimensional effective field theories, such as pure gravity or four-dimensional
Maxwell+gravity+WGC particles, cannot be consistent theories of quantum gravity by themselves.
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LFV Higgs decays in low-scale seesaw models within
the mass insertion approximation

Tuesday 20 June 2017 14:30 (15 minutes)

In this work we present a new computation of the lepton flavor violating (LFV) Higgs boson de-
cays within the context of low-scale seesaw models, concretely the inverse seesaw model with
three νR and three extra singlets X . The novelty of our computation is that it uses the mass inser-
tion approximation (MIA) which works with the electroweak interaction states. This method also
allows us to write the analytical results explicitly in terms of the most relevant model parameters,
that are the neutrino Yukawa coupling matrix Yν and the right-handed mass matrix MR, which is
very convenient for a phenomenological analysis, and can be easily generalized to other low-scale
seesaw models. We perform the calculation of the decay amplitude up to order calO(Y 2

ν + Y 4
ν )

and study numerically the goodness of the MIA results. We also present the computation of the
relevant one-loop effective vertex Hℓiℓj for the LFV Higgs decay which is derived from a large
MR mass expansion of the form factors, that can be of interest for other researchers who wish
to estimate the H → ℓiℓ̄j rates in a fast way in terms of their own preferred input values for the
relevant model parameters Yν and MR.
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Halo substructure and implications for dark matter
annihilation signals

Tuesday 20 June 2017 16:45 (15 minutes)

A prediction of the standard LCDM cosmological model, also confirmed by N-body cosmological
simulations, is that dark matter (DM) halos are teeming with numerous self-bound substructure,
or subhalos. The precise properties of these subhalos represent important probes of the underlying
cosmological model. Subhalos may also play a key role on the search for DM via its annihilation
products, as they are expected to boost the DM signal of their host halos significantly (so-called
subhalo boost). Previous work has traditionally assumed that subhalos exhibit similar structural
properties than main halos, while subhalos are actually more concentrated. In this talk, I will
present a refined substructure boost model that takes into account this effect as well as unavoidable
tidal stripping effects on the subhalo population. Our work, which is entirely based on N-body
simulation data at very different halo and subhalo mass scales, has important implications for
current and future DM search strategies and results.
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Latest results from XENON100 electronic recoil
modulation

Tuesday 20 June 2017 17:00 (15 minutes)

The XENON100 experiment is designed to search for dark matter in the form of weakly interacting
massive particles (WIMPs) by detecting WIMP-induced nuclear recoils (NRs) with a liquid xenon
(LXe) time projection chamber. The modulation of the low energy (low-E), (2–6) keV event rate in
the DAMA/LIBRA experiment is currently the only long-standing claim for a positive dark matter
detection. One possible reasons of this modulation is due to electronic recoils (ERs) from WIMPs.
The stable performance of XENON100 over a period of 4 years offers the opportunity to test this
hypothesis with a different detector operated for the first time in the same underground site. In
this talk I will report about the latest XENON100 results of the test of the periodic variations of
the electronic recoil hypothesis.
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Asymmetric CFTs and GSUGRA
Thursday 22 June 2017 17:45 (15 minutes)

There are results that suggest a connection between gauged maximal supergravities and asym-
metric toroidal orbifolds. By looking at several examples we argue that a similar relationship
exists between 4D N=2 gauged supergravities and asymmetric Gepner models. Going further we
conjecture that the asymmetric CFTs we construct are the fully backreacted string uplifts of N=1
Minkowski vacua in a N=2 gauged supergravity. More evidence for the correspondence is provided
by a classification of asymmetric Gepner models with extended supersymmetry.
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Einstein-Yang-Mills- Dirac Systems from the
Discretized Kaluza-Klein Theories

Thursday 22 June 2017 16:30 (15 minutes)

A unified theory of the non-Abelian gauge interactions with gravity in the framework of a dis-
cretized Kaluza-Klein theory is constructed with a modified Dirac operator and wedge product. All
the couplings of chiral spinors to the non-Abelian gauge fields emerge naturally as components of
the couplings of the chiral spinors to the generalized gravity together with some new interactions.
In particular, the currently prevalent gravity-QCD-quark and gravity-electroweak-quark-lepton
models are shown to follow as special cases of the general framework.
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Inclusive searches for squarks and gluinos with the
ATLAS detector

Tuesday 20 June 2017 15:15 (15 minutes)

.Despite the absence of experimental evidence, weak scale supersymmetry remains one of the best
motivated and studied Standard Model extensions. This talk summarises recent ATLAS results
on inclusive searches for supersymmetric squarks and gluinos, including third generation squarks
produced in the decay of gluinos. The searches involve final states containing jets, missing trans-
verse momentum with and without light leptons, taus or photons, and were performed with pp
collisions at a centre-of-mass energy of 13 TeV.
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Search for New Phenomena in Dijet Events with the
ATLAS Detector at sqrt s = 13 TeV

Tuesday 20 June 2017 17:30 (15 minutes)

.

Presentation type

Parallel talk

Author: ALLEN, Benjamin William (University of Oregon (US))

Presenter: ALLEN, Benjamin William (University of Oregon (US))

Session Classification: Parallel IV

May 17, 2025 Page 97



PASCOS 2017 / Report of Contributions Searches for electroweak product ⋯

Contribution ID: 151 Type: Parallel talk

Searches for electroweak production of
supersymmetric gauginos and sleptons with the

ATLAS detector
Tuesday 20 June 2017 15:00 (15 minutes)

Many supersymmetry models feature gauginos and also leptons with masses less than a few hun-
dred GeV. These can give rise to direct pair production rates at the LHC that can be observed in the
data sample recorded by the ATLAS detector. The talk presents results from searches for gaugino
and slepton pair production in final states with leptons, and were performed with pp collisions at
a centre-of-mass energy of 13 TeV.
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Searches for extended Higgs sectors with the CMS
experiment

Thursday 22 June 2017 17:00 (15 minutes)

The observation of a Higgs-like boson with a mass near 125 GeV/c2 at the Large Hadron Collider
raises a critical question of whether the new particle is in fact the SM Higgs boson. Searches for
non-SM Higgs boson production and its decay modes are therefore complementary. I will report
the searches for extended Higgs sectors performed with the CMS detector. I will focus on Dark
Susy and NMSSM models. Dark Susy predicts cold dark matter at TeV scale and contain a new
U(1)D symmetry group (broken), giving rise to light dark photons. Depending on the kinetic mix-
ing parameter with the SM, the dark photon can travel before decaying. NMSSM is an extension
of the minimal supersymmetric standard model (MSSM) by an additional gauge singlet field un-
der new U(1)PQ symmetry in the Higgs sector of the superpotential. Compared to the MSSM, the
NMSSM naturally generates the mass parameter mu in the Higgs superpotential at the electroweak
scale and significantly reduces the amount of fine tuning required. The latest CMS results will be
discussed.
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Standard Model Higgs results from CMS
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The status of most recent measurements of the Standard Model Higgs boson production and prop-
erties are presented in this talk. The studies are based on data recorded by the CMS experiment
during the 2016 and include an overview of the results of bosonic and fermionic Higgs boson de-
cays, with a focus on the Higgs boson produced in the association to top quark pair and production
with single top quark.
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Resonances and loops: scale interplay in the Higgs
effective theory
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I will discuss the structure of the loop corrections in the case of the non-linear EW effective theory
and compare it with the low-energy contributions from the exchange of heavy resonances. The
convenience of using either the non-linear HEFT or the linear SMEFT will depend on the interplay
of the scales that control these two types of contributions.
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Search for electroweak production of
supersymmetry in CMS
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The large set of proton-proton collision data recorded in 2016 at a centre-of-mass energy of 13 TeV
is the basis for first results on electroweak production of supersymmetric particles in LHC Run 2.
CMS results on the production of chargino / neutralino pairs are presented based on the analysis
of final states with one or more leptons and interpreted under several assumptions for the decay
modes of the electroweak gauginos.
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I will discuss the untrendy 2 TeV excess in the ATLAS Run 1 hadronic diboson resonance search,
pointing out its faint reappearance in three subsequent analyses. On a more general ground, I
will discuss the weakness of the strategies used by ATLAS and CMS in this and other new physics
searches, and propose a more robust approach to detect unconventional new physics.
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