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A Fast Track towards the ‘Higgs’ Spin and Parity

John Ellis (King’s Coll. London & CERN) , Dae Sung Hwang
(Sejong U.) , Veronica Sanz (CERN & York U., Canada) ,
Tevong You (King’s Coll. London & CERN)

presented by: Tevong You

email : tevong.you@kcl.ac.uk

The LHC experiments ATLAS and CMS have discovered a new boson that resembles the
long-sought Higgs boson: it cannot have spin one, and has couplings to other particles
that increase with their masses, but the spin and parity remain to be determined. We
show here that the ‘Higgs’ + gauge boson invariant-mass distribution in ‘Higgs’-strahlung
events at the Tevatron or the LHC would be very different under the J* = 0+, 0- and
2+ hypotheses, and could provide a fast-track indicator of the ‘Higgs’ spin and parity.
Our analysis is based on simulations of the experimental event selections and cuts using
PYTHIA and Delphes, and incorporates statistical samples of ‘toy’ experiments.

A portal extension of the standard model with an
unbroken local dark U(1)

Seungwon Baek, P. Ko and Wan-1l Park
KIAS

presented by: Wan-Il Park

email : wipark@kias.re.kr

We propose an extension of the standard model in which dark sector respects an unbroken
local U(1) symmetry and communicates with standard model sector via portal interactions
of Higgs and right-handed neutrinos. Various constraints and physics involved in the
model are discussed.

Attempts of explaining the neutrino masses and
mixing

Marek Zralek
University of Silesia Katowice, Poland

presented by: Marek Zralek
email : marek.zralek@us.edu.pl
phone : +48 32 3591177, fax : +48 32 2583653

Explanation of the origin of mass of matter is one of the central problems of physics.
Certainly this is the case in classical physics (space, time, mass). In the quantum and
relativistic world, mass becomes part of the conserved energy. Currently we can explain
more than 96% of mass of surrounding us matter. The remaining 4% of mass is associated
directly with the operation of the Higgs field which is responsible for the mass of elemen-



tary electrons and "up” and "down” quarks. So far, these masses cannot be calculated
from first principles.

The seminar will be devoted to attempts of explaining the relation between masses of
all quarks and leptons. There are good reasons to start with leptons. Strong mixing be-
tween them give hope for clarification the relationship between lepton masses and mixing,
and then also for all quarks.

Collimation of high energy particles in EAS cores

Mohamed Chrif TALAI (1), Jean Nol Capdevielle (2) and Reda
Attallah (1)
(1) Badji Mokhtar University of Annaba, Physics Rays
Laboratory, BP 12, Annaba 23000 ALGERIA
(2) APC niverssit Paris Diderot, 10 rue A. Domon et V.
Duquet, 75013 Paris, FRANCE

presented by: Mohamed Chrif TALAI
email : talai.mc@univ-annaba.org, phone : 4213 38 87 53 99, fax : +213 38 87 53
96

Detailed simulations of EAS have been carried out with CORSIKA program in order to
evaluate the energy brought by different shower components at ground level and trans-
mitted underground. A special attention is given to the angular distributions and to the
collimation of beams penetrating deep underground or underwater. The natural colli-
mation of high energy particles in EAS cores results mainly from the ratio between the
transverse and the longitudinal momenta of secondary particles generated in the earliest
interactions. This collimation is partly conserved by high energy muons and neutrinos.
It is comparable to magnetic focusing of charged pions and kaons decaying in tunnels of
suitable length after production in accelerators. Such is the case for neutrino beams of
KEK J-PARC/T2K (300 km to Kamiokande), OPERA (730 km to Gran Sasso) and MI-
NOS (735 km to Irvine Mine). Near three decades ago, De Rujula, Glashow, Wilson and
Charpak advocated in CERN the employment of a new generation of proton synchrotron
to explore the Earth with neutrino beams and we shall examine if the core of giant air
showers can give any preliminary information for such purpose. We also consider another
aspect of high energy physics, the asymmetry observed recently in p-A and A-A collisions
at /s = 7TeV which could be reflected in families of very high energy muons in very
inclined EAS.



Constraints on a charge in the Reissner—Nordstrom
metric for the black hole at the Galactic Center

Alexander Zakharov
Institute of Theoretical and Experimental Physics

presented by: Alexander Zakharov
email : alex_f_zakharov5@mail.ru, phone : +7 499 1507540, fax : +7 499 1507540

We derive an analytical expression of a shadow size as a function of a charge in the
Reissner — Nordstrom (RN) metric. Using the derived expression we consider shadows for
negative tidal charges and charges corresponding to naked singularities ¢ = Fz > 1, where
@ and M are black hole charge and mass, respectively. An introduction of a negative tidal
charge ¢ can describe black hole solutions in theories with extra dimensions, so following
the approach we consider an opportunity to extend RN metric to negative )2, while for
the standard RN metric Q? is always non-negative. We found that for ¢ > % black hole
shadows disappear. Significant tidal charges ¢ = —6.4 are consistent with observations
of a minimal spot size at the Galactic Center observed in mm-band, moreover, these
observations demonstrate that in comparison with the Schwarzschild black hole a Reissner
— Nordstrom black hole with a significant charge ¢ ~ 1 provides a better fit of recent
observational data for the black hole at the Galactic center.

Conversion of gravitons into photons in primordial
magnetic fields

Damian Ejlli
Dipartimento di Fisica e Scienze della Terra
Polo Scientifico e Tecnologico-Edificio C

presented by: Damian Ejlli

email : ejlli@fe.infn.it

We discuss the conversion of relic gravitons into photons in large scale cosmological mag-
netic fields. We calculate the transition probability of gravitons into photons in the
wave-function and density matrix formalism in the resonant and non-resonant case. We
show that the conversion probability is quite large in the post recombination epoch with
a rather large density of formed photons. It is shown that if the early universe was domi-
nated by Primordial Black Holes (PBHs) prior to the Bing Bang Nucleosynthesis (BBN),
they would produce a substantial background of stochastic gravitational waves which after
are transformed into electromagnetic radiation in the post recombination epoch. The pro-
duced electromagnetic radiation as a result of conversion of gravitons into photons could
make a substantial contribution to the cosmic Extragalactic Background Light (EBL)
especially to the Cosmic X-ray Background (CXB) or even be the dominant part of it.



Cosmic Rays from Gamma Ray Bursts

Markus Ahlers
WIPAC UW-Madison

presented by: Markus Ahlers

email : mahlers@icecube.wisc.edu

Gamma ray bursts are among the prime suspects as the sources of ultra-high energy
(UHE) cosmic rays (CRs). Not only are these objects capable of accelerating nuclei to
the extreme energies so far detected but they can also supply enough power to sustain the
energy density of UHE CRs. The acceleration of nuclei in the source in the presence of
radiation fields from the burst or afterglow leads immediately to the production of high
energy neutrinos. I will review the expected neutrino fluxes in the standard GRB fireball
model. I will show that the IceCube neutrino observatory has now reached the sensitivity
to test these fluxes and challenges the UHE CR paradigm of GRBs.

Cosmological Constraints from SNLS/SDSS: Pushing
down the Systematics

Betoule M. on behalf of the JLA collaboration
LPHNE (IN2P3 CNRS)

presented by: Marc Betoule
email : marc.betoule@lpnhe.in2p3.fr, phone : 0144277648

We present recent progress in cosmological constraints from the type Ia supernovae Hub-
ble diagram which results mainly from significant improvements of the SNLS and SDSS
surveys photometric calibration accuracy. The high statistics gathered in recent SN-Ia
surveys, combined with a sub-percent accuracy in the relative flux calibration, allows us
to map the variations of the luminosity distance as a function of z with a relative precision
of about 3% in logarithmic redshift bins dz/z ~ 0.5 between to z = 0.02 and z = 0.7.
This approach is, today, the most sensitive probe of Dark Energy. Combining with the
recent CMB measurement from Planck, we obtain an accuracy better than 6% on the
equation of state parameter w.

Dark matter and 125 GeV Higgs for IDM

Dorota Sokolowska, Maria Krawczyk, Bogumila Swiezewska
University of Warsaw, Faculty of Physics, Institute of
Theoretical Physics

presented by: Dorota Sokolowska
email : dsok@fuw.edu.pl, phone : 48225532309, fax : 48225532373

We consider a scalar Dark Matter candidate from the Inert Doublet Model in light of the
discovery of the 125 GeV SM-like Higgs boson at LHC. We take into account the vacuum
stability, perturbative unitarity, electroweak precision tests and the condition for existence
of the true (and not metastable) Inert vacuum. We explain the possibility of using the
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recent and future data from LHC experiments to constrain the properties of the Dark
Matter particles independently on the direct and indirect DM detection experiments.
Talk based on arXiv:1303.7102, 1212.4100, 1209.5725.

Dark matter searches with H.E.S.S. experiment

A. Jacholkowska on behalf of H.E.S.S. collaboration
LPNHE/IN2P3/CNRS

presented by: A. Jacholkowska
email : Agnieszka.Jacholkowska@Ilpnhe.in2p3.fr
phone : 0144274120, fax : 0144274638

The H.E.S.S. Air-shower Cherenkov Telescope detects high energy gamma-rays in TeV
range from various types of astrophysical sources in the southern hemisphere. Among
different physics topics, the dark matter signal detection from the galactic sources is one
of the outstanding subjects of the performed studies. Observations of a variety of dark
matter targets such as Galactic Centre region, dwarf spheroidal galaxies, galactic glob-
ular clusters or wide field-of-view scans (photons and electrons), lead to constraints on
the velocity-weighted annihilation cross-sections in the frame of Particle Physics models
(SUSY and Extra-dimensions). The latest results from H.E.S.S. experiment will be pre-
sented in the context of other indirect dark matter searches, and the prospects for the
next few years with H.E.S.S. II will also be addressed.

Dynamical Dark Energy model with Ratra-Peebles
Potential

Arkhipova N.A., Avsajanishvili O., Kahniashvili T.
Astro Space Center of P.N. Lebedev Physical Institute of RAS

presented by: Natalia Arkhipova
email : arfe@Qyandex.ru, phone : 7-495-333-2378 , fax : 7-495-333-2378

The background dynamics and linear growth factor in quintessence model with Ratra-
Peebles potential is calculated through joint solution of the field and the Friedmann
equations. The calculations are compared with observational data.

Di-Boson production and anomalous couplings at the
LHC

Jonatan Piedra
Instituto de Fisica de Cantabria

presented by: Jonatan Piedra
email : piedra@cern.ch, phone : +34985103383

We present studies of diboson production in p —p collisions at 7 TeV and 8 TeV center-of-
mass energy based on data recorded by the CMS and ATLAS detectors at the LHC in 2011
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and 2012. These include precise measurements of W and Z production in association with
a photon, as well as WW, WZ, and ZZ production at the LHC. The results are interpreted
in terms of constraints on anomalous triple gauge couplings.

Direct Photon Production at the LHC

CMS and ATLAS Collaborations
Florida State University

presented by: Andrew Askew
email : askew@hep.fsu.edu, phone : 001-850-645-9343, fax : 001-850-644-6735

Measurement of the direct photon cross section at the LHC provides not only an important
test of perturbative QCD predictions, but also provides sensitivity to the gluon content
of the proton, which may be used to constrain the parton distribution functions. Results
from the ATLAS and CMS experiments on this measurement are presented along with
comparisons to leading order parton shower Monte Carlo models and next-to-leading-order
calculations.

Electromagnetic interactions of neutrinos

Alexander Studenikin
Department of Theoretical Physics, Moscow State University

presented by: Alexander Studenikin
email : studenik@srd.sinp.msu.ru
phone : 007-495-939-16-17, fax : 007-495-932-88-20

A review on neutrino electromagnetic properties and electromagnetic interactions is pre-
sented. The talk is based on two published papers and on one paper being at the final
stage of preparation. References:

1. C.Giunti,, A..Studenikin, Electromagnetic properties of neutrino, Phys.Atom.Nucl.
73 (2009) 2089-2125, arXiv:0812.3646 v5, 12 Apr 2010.

2. C.Broggini, C.Giunti, A.Studenikin, Electromagnetic properties of neutrinos, Adv.
High Energy Phys. 2012 (2012) 459526, arXiv:1207.3980, 17 July 2012.

3. C.Giunti, A.Studenikin, ”Electromagnetic interactions of neutrinos”, 2013, more
than 60 pages (in preparation).

The theoretical and experimental study of neutrino electromagnetic interactions is
a powerful tool in the search for the fundamental theory beyond the Standard Model.
Moreover, the electromagnetic interactions of neutrinos can generate important effects,
especially in astrophysical environments, where neutrinos propagate for long distances in
magnetic fields both in vacuum and in matter. Therefore, we would like to suggest the
proposed talk for the plenary session of the Blois 2013 conference.



Experimental constraints on the uncoupled Galileon
model from cosmological observations

Jérémy Neveu
Vanina Ruhlmann-Kleider

Marc Besanonn
CEA-Saclay/IRFU/SPP

presented by: Jérémy Neveu
email : jeremy.neveu@Qcea.fr
phone : 433169087860, fax-

The Galileon model is a modified gravity theory that may provide an explanation for the
accelerated expansion of the Universe. This model does not suffer from instabilities or
ghost problems (normally associated with higher-order derivative theories), restores local
General Relativity — thanks to the Vainshtein screening effect — and predicts late time
acceleration of the expansion. In this talk, we derive a new definition of the Galileon
parameters that allows us to avoid having to choose initial conditions for the Galileon
field, and then test this model against precise measurements of the cosmological distances
and the rate of growth of cosmic structures. We observe small tension between the
constraints set by growth data and those from distances. However, we find that the
Galileon model remains consistent with current observations and is still competitive with
the Acpyr model, contrary to what was concluded in recent publications.

False vacuum as an unstable state: possible
cosmological implications

K. Urbanowski
University of Zielona Gora, Institute of Physics

presented by: K. Urbanowski
email : K.Urbanowski@proton.if.uz.zgora.pl, phone : +4868 328 2919, fax : 44868
328 2920

Recent LHC results concerning the mass of the Higgs boson indicate that the vacuum
in our Universe may be an unstable false quantum vacuum. We analyze properties of
unstable vacuum states from the point of view of the quantum theory of unstable states.
It appears that some of false vacuum states may survive up to times when their survival
probability has a non-exponential form. At times much latter than the transition time,
when contributions to the survival probability of its exponential and non-exponential parts
are comparable, the survival probability as a function of time ¢ has an inverse power—like
form. We show that at this time region the instantaneous energy of the false vacuum
states tends to the energy of the true vacuum state as 1/t? for ¢ — oco. Properties of
the instantaneous energy at transition times are also analyzed for a given model. It is
shown that at this time region large and rapid fluctuations of the instantaneous energy
take place. This suggests analogous behavior of the cosmological constant at these time
regions.



Final type Ia supernova spectroscopic sample of the
Supernova Legacy Survey (SNLS)

Flora CELLIER-HOLZEM
for the SNNLS collaboration - LPNHE Paris

presented by: Flora CELLIER-HOLZEM
email : cellier@Ilpnhe.in2p3.fr, phone : +33(0)144275369, fax : +33(0)144274758

The SuperNova Legacy Survey (SNLS) is a five-year project aiming at constraining the
equation of state of the dark energy using a type Ia supernova (SNIa) Hubble diagram.
To construct this diagram, a spectroscopic program is essential to secure the type and
redshift of the SNIa candidates. The SNLS benefited from ~ 1500 hours of observation on
8-m class telescopes over the course of the survey. In this talk, I will describe the full SNLS
spectroscopic sample made of 425 SNIa. In addition to their use for cosmology, SNLS
spectra provide a wealth of information on the physical properties of SNIa. I will discuss
how they shed light on the evolution of the SNIa population properties with redshift.

First results from The Dark Energy Survey

Jorg Dietrich on behalf of the Dark Energy Survey
Universitats-Sternwarte
Ludwig-Maximilians-Universitat

presented by: Jorg Dietrich
email : dietrich@usm.lmu.de, phone : +49 89 2180 5942, fax : +49 89 2180 6003

The Dark Energy Survey (DES) will observe 5000 sq. deg. of the southern sky in 5
passbands over the next five years, with the aim to constrain he Dark Energy equation-
of-state parameters w to ~ 5% an w, to dw, ~ 0.3. The DES utilizes four cosmological
probes: Galaxy clusters, weak gravitational lensing, baryon acoustic oscillations, and type
Ia supernovae. After installation and commissioning from February to October 2012, the
new 2.2 . deg. field-of-view Dark Energy Camera, DES entered a phase of extended
science verification in November 2012 lasting until February 2013, in which ~ 150 sq.
deg. were observed to the full survey dept. I will present initial results from this first set
of data.

Flavour physics from an approximate U(2)? symmetry

Riccardo Barbieri, Dario Buttazzo, Filippo Sala, David Straub
Scuola Normale Superiore and INFN, Pisa

presented by: Dario Buttazzo

email : dario.buttazzo@sns.it

We consider the approximate U(2)? flavour symmetry exhibited by the quark sector of
the Standard Model and all its possible breaking terms appearing in the quark Yukawa
couplings. This symmetry can explain the success of the Cabibbo-Kobayashi-Maskawa
picture of flavour mixing and CP violation, confirmed by the data so far, while allowing
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for observable deviations from it, as expected in most models of electroweak symmetry
breaking. Taking an effective field theory point of view, we analyze the expected effects
and we determine the current bounds on the flavour-breaking parameters. As a relevant
example we then show how the U(2)? symmetry and its breaking can be implemented in
a generic composite Higgs model and we make an analysis of its peculiar consequences.
An optimistic though conceivable interpretation of the considerations developed in this
paper gives reasons to think that new physics searches in the flavour sector may be about
to explore an interesting realm of phenomena.

Hadron production measurements for long baseline
neutrino experiments

Laura Zambelli on behalf of the NA61/SHINE collaboration
LPNHE - Paris

presented by: Laura Zambelli
email : laura.zambelli@lpnhe.in2p3.fr
phone : 0033144274171, fax : 0033144274758

One of the main limitations of on-going and future neutrino oscillation experiments is
in the precision of hadro-production measurements : for the accelerator neutrino experi-
ments, entering the precision era, a detailed knowledge of the neutrino fluxes is required
and implies dedicated hadro-production experiments. This will be illustrated with the
T2K example : in order to achieve a 5% precision on the prediction of neutrino fluxes
an auxiliary hadro-production experiment, NA61/SHINE at CERN SPS, has been con-
ducted. The talk will recall the first important measurements of the charged pion and
kaon spectra and of the proton-Carbon production cross section at 31 GeV/c incoming
proton momentum, already used in recent T2K analyses. We will also present new results
on the neutral strange particle production, crucial for the reduction of the systematic
uncertainties on charged pion spectra in NA61/SHINE and for further improvements in
the T2K neutrino flux predictions.

Higgs Boson, Sparticle Masses and Neutralino Dark
Matter from Yukawa Unification

Qaisar Shafi
Sharp Lab 252, USA

presented by: Qaisar Shafi
email : shafi@bartol.udel.edu

We identify a class of supersymmetric SO(10) models with t-b-tau Yukawa unification
which yield a Standard Model-like Higgs boson of mass very close to 125 GeV. These
models also provide a plausible neutralino dark matter candidate via stau co-annihilation.
The colored sparticles all turn out to be heavy, with masses greater than 3 TeV.
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Higgs couplings beyond the Standard Model

Cacciapaglia, Deandrea, Drieu La Rochelle, Flament
IPNL, Lyon

presented by: Guillaume Drieu La Rochelle
email : drieu@ipnl.in2p3.fr

We propose a parameterisation of the Higgs production modes and decay processes in the
context of new physics models. While different formalisms have been developed to address
the issue of the the determination of the Higgs couplings, it is not always obvious, given the
current experimental data, to derive a clear interpretation in term of possible new physics.
Our framework allows us to fit the data from ATLAS and CMS collaborations with a
limited number of uncorrelated parameters, which can themselves be directly interpreted
in terms of new heavy particles altering the loop-induced Higgs couplings. Since those
couplings (Higgs to gluons and to photons) are expected to be among the most accurately
determined at the LHC, we show how much the experimental input can distinguish several
theoretical models. We compare our findings with other existing parameterisations and
discuss the relevance of such an interplay between theoretical frameworks in the light of
the Higgs phenomenology at the LHC. Reference : Details can be found in Cacciapaglia
et al., arXiv:1210.8120 and arXiv:090.00927.

High precision measurement of the form factors of
the semileptonic kaon decays and V

Cristina Lazzeroni on behalf of NA48
University of Birmingham

presented by: Presenter will be nominated if abstract is

accepted
email : Cristina.Lazzeroni@Qcern.ch, phone : 00441214144614

Semileptonic kaon decays offer the most precise determination of the CKM matrix element
|Vs|- The experimental precision is however limited by the knowledge of the form factors
of this decay, since these enter both the phase space integral and the detector acceptances.
The A48/2 experiment presents new measurements of the form factors of the semileptonic
decays of charged kaons, based on 4.3 million Ke3 and 3.5 million Kmu3 decays, both
with negligible background. The result matches the precision of the current world average
on the vector and scalar form factors and allows to significantly reduce the form factor
uncertainty on |V,,|. In addition, the comparison of both channels sets tight constraints
on lepton flavor violation and other possible new physics.
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How combining Axion physics with WIMP
measurements in the LHC could yield improved
Axion values improving upon Kolb’s axion cooling
mechanism of Neutron Stars

Andrew Walcott Beckwith
Chongqing University, Department of physics

presented by: Andrew Beckwith

emalil : abeckwith@uh.edu

As to a discussion the author had with Dr. Howie Baer in the aftermath of his talk at
the Aspen center ; ” Axions, WIMPs and Collider Search Complementarity” on Saturday;,
Feb. 2, 2013, the author and Dr. Baer agreed upon how suitable Axion-Wimp joint
measurements in the LHC could improve the chances for more acceptable Axion settings
used in Neutron star cooling in the immediate aftermath of Neutron star formation, The
calculation are meant to be an improvement upon an approach pioneered by Dr. Kolb as
of the 1970s involving axions as a cooling mechanism for Neutron stars.

How information criteria overcome the problem of
degeneration in observational cosmology

Marek Szydlowski and Adam Krawiec
Astronomical Observatory, Jagiellonian University; Mark Kac
Comleex Systems Research Centre, Uniwersytet Jagielloski

presented by: Marek Szydlowski
email : marek.szydlowski@uj.edu.pl, phone : +48 12 425 1771 ext 22, fax : +48 12
425 1318

The information criteria are widely used to select the simple and proper specification of a
model. In cosmology these criteria are used to select among the models with dark energy.
These models are divided into two groups: the models with substantive dark energy and
the models with a modified Friedmann equation. We show the advantages of using the
consistent AIC over AIC in the problem considered. The cosmological model with the
cosmological constant — LCDM model — is favoured in the light of this criterion.

Hunting Dark Matter with SuperCDMS

Brad Welliver
University of Florida

presented by: Brad Welliver
email : bwelliver@phys.ufl.edu, phone : 3522733164

Much astrophysical evidence exists which indirectly points to the existence of particle
dark matter. This dark matter is thought to comprise the majority of the mass of the
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universe, and a natural candidate is so called Weakly Interacting Massive Particles, or
WIMPs. The SuperCDMS experiment in Soudan is currently searching for these elusive
particles and has been running with 15 iZIP style detectors continuously since March
2012. An overview of the iZIP technology and its use in traditional high mass searches
as well as techniques for low mass searches will be presented. Recent developments in the
SuperCDMS experiment will also be discussed.

Impact of Parton Density Functions of Proton on
PYTHIAG6 Multiple Parton Interactions Parameters

Nameeqa Firdous, Gerald Rudolph
University of Innsbruck

presented by: Nameeqa Firdous
email : nameeqa@yahoo.com, phone : 00436503455115

A parameter study of PYTHIA6 Multiple Parton Interaction (MPI) with respect to differ-
ent Parton Density Functions of proton to the data published by ATLAS Collaboration is
presented. Altogether seven parameters are investigated, five parameters of the Multiple
Parton Interaction model and two Agcp parameters. It is shown that these tuning re-
sults are clustered by PDF type in p® (‘a pr cut off value used to avoid soft divergences
in the model). We found that Next-to-leading order (NLO) PDFs require low value of
P and Agep whereas Leading order(LO) PDFs require higher values. A higher value
of p™ means that on average the MPI algorithm will produce fewer particles and vice
versa. Exactly opposite behavior is seen for color reconnection and matter distribution
parameters. In this study one more type of PDF, modified leading order(LO*), is used
which behaves more like LO PDF. This type of study helps in better understanding of

different parameters used in PYTHIA tuns.

Indirect dark matter searches with MAGIC

Konstancja Satalecka for the MAGIC Collaboration
Universidad complutense de Madrid, Spain

presented by: Konstancja Satalecka
email : satalk@gae.ucm.es, phone : 0034659970628

The Major Atmospheric Gamma Imaging Cherenkov (MAGIC) telescopes are two 17 m
diameter Cherenkov telescopes, located on the Canary island La Palma (Spain), with an
optimal view on the Northern sky. MAGIC-I was operating as a single telescope since fall
2004, until 2009 when the construction of the second telescope MAGIC-II was completed.
It is nowadays one of the few ground-based instruments able to measure high-energy grays
below 100 GeV. MAGIC carries out a physics program which includes many topics from
astrophysics and fundamental physics. This talk focuses on the latest MAGIC results from
the search for dark matter signals from dwarf galaxies, galaxy clusters and Unassociated
Fermi Objects.
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Last results of OPERA

Anselmo MEREGAGLIA
for the OPERA Collaboration IPHC-IN2P3 Strasbourg

presented by: Anselmo Meregaglia
email : anselmo.meregaglia@cern.ch, phone : +33-(0)3-88-10-68-90, fax :
+33-(0)3-88-10-62-34

The OPERA neutrino experiment built in the underground Gran Sasso laboratory is
designed to detect mu-neutrino to tau-neutrino oscillations in appearance mode. The
apparatus consists of an emulsion /lead target complemented by electronic detectors placed
in the long-baseline CERN to Gran Sasso neutrino beam (CNGS) 730 km away from
the source. The detector annd the data extraction will be described, with the special
procedures used to locate the interactions vertices and detect short decay topologies.
OPERA has been taking data for five years, from 2008 to 2012. Since the report of two
first tau candidate events, a larger amount of accumulated data was analyzed. Recent
results on oscillations with the increased statistics will be presented.

Latest result from the NEMO-3 experiment and
status of the construction of SuperNEMO

Stefano Torre on behalf of SuperNEMO Collaboration
University College London

presented by: Stefano Torre
email : s.torre@ucl.ac.uk, phone : +44 20 7679 3454

The NEMO-3 experiment was devoted to the precise investigation of two neutrino double
beta decays and search for neutrinoless double beta decay with seven different isotopes.
NEMO-3 used a tracker and calorimeter detector to fully reconstruct the events topology
and identify both signal and background events. We present the latest NEMO-3 results.
SuperNEMO is going to adopt the same strategy. It will be composed by several modules
to allow for a larger isotope mass. The first module, the Demonstrator, is expected to
prove that the required background level and sensitivities of SuperNEMO can be met and
is currently being built. We discuss the SuperNEMO project and report on the status of
the construction of the Demonstrator.
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Lepton flavour universality and lepton flavour
conservation tests in kaon decays at CERN

Cristina Lazzeroni on behalf of NA62
University of Birmingham

presented by: Presenter to be nominated if abstract is accepted
email : Cristina.Lazzeroni@cern.ch, phone : 00441214144614

A precision lepton universality test by measurement of the helicity suppressed ratio of
leptonic decay rates of the charged kaon with ~ 105> K* — e*v decays collected by the
NAG62 experiment in 2007-08 is presented. The record accuracy of 0.4% constrains the
parameter space of new physics models with extended Higgs sector, a fourth generation of
quarks and leptons or sterile neutrinos. An improved upper limit on the rate of the lepton
number violating decay K+ — ntu®u® from the NA48/2 experiment, which probes the
resonant enhancement of the rate in the presence of heavy Majorana neutrinos in the ~
100 MeV range, is presented. The prospects for the searches of lepton number and flavour
violating decays of the charged kaon with an improved sensitivity down to ~ 1072 during
the forthcoming main phase of the NA62 experiment are discussed: these would probe
new physics scenarios involving heavy Majorana neutrinos or R-parity violating SUSY.

Measurement of the neutrino mixing angle 6,3 with
the Double Chooz detector

Stefano Perasso
Laboratoire AstroParticule et Cosmologie, Université Paris 7
Diderot, CNRS/IN2P3, CEA /IRFU, Observatoire de Paris,
Sorbonne Paris Cité

presented by: Stefano Perasso on behalf of the Double Chooz

Collaboration
email : perassos@in2p3.fr, phone : +33 6 95 86 51 01

The Double Chooz experiment measured the neutrino mixing angle #,3 observing the anti-
v, flux from the two Chooz nuclear power plant reactors with a 10.3 m? Gd-loaded liquid
scintillator detector located 1050 m away. The anti-v, detection via Inverse Beta Decay
and n capture on Gd results in 8249 candidate events selection in 227.93 live days with a
33.71 GW-ton-years exposure (8937 events expected with no oscillation). The rate+shape
analysis gives sin? 2613 = 0.109 £ 0.030 (stat) & 0.025 (syst) (no-oscillation hypothesis
excluded at 99.8%). The anti-v, detection via n capture on H exploits a distinct data set
in a three times larger fiducial volume and a 113.1 GW-ton-years exposure. Systematics
are mostly independent. The combined rate+shape analysis result is sin? 20,3 = 0.97 &
0.034 (stat) + 0.034 (syst) (no-oscillation hypothesis excluded at 97.4%).
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Measurements of Top Quark Properties at the LHC

Andrea Giammanco on behalf of the ATLAS and CMS
Collaborations
UCLouvain

presented by: Andrea Giammanco
email : andrea.giammanco@cern.ch

Measurements of several top-quark properties are presented, obtained from the CMS data
collected in 2011 and 2012 at centre-of-mass energies of 7 and 8 TeV. The results include
measurements of the top pair charge asymmetry, the W helicity in top decays, the top
quark charge, and of the tf spin correlation and the search for anomalous couplings, both
in pair and single top production. The cross section of tt events produced in association
with a W or Z boson is also measured.

MEG: Latest Results and Upgrades

Hajime NISHIGUCHI
KEK

presented by: Hajime NISHIGUCHI
email : hajime.nishiguchi@kek.jp, phone : 481 29 864 5200, ex.4258, fax : +81 29
864 7831

The MEG experiment at the Paul Scherrer Institut (Switzerland) aims at searching for the
Lepton-Flavour Violating (LFV) muon decay, u™ — e*+, with unprecedented sensitivity.
Such decay is forbidden within the Standard Model, nevertheless all its viable extensions
predict a branching ratio for this decay in the 10”1 to 10’2 range. The latest result
allowed us to set the most stringent limit to date, 5.7 x 10713, In addition to the future
prospects, the R&D status of upgrade is also presented.

Neutrino mass and unique forbidden beta decays

Rastislav Dvornicky
JINR, Dubna, Russia & Comeniu Univerrsity, Bratislava,
Slovakia

presented by: Rastislav Dvornicky
email : dvornicky@theor.jinr.ru
phone : 479251264936

The electron energy spectrum in [-decay near to the endpoint provides a direct determi-
nation of the neutrino mass. The isotopes with low ()-value are favorable due to higher
relative number of events occurring in a narrow energy interval near the endpoint, e.g.
87"Re (~ 2.47 keV), 2In (~ 155 eV), etc. The energy distributions of emitted electrons
for the unique forbidden S-decays of several isotopes are presented. It is shown that the
Kurie plot of the unique forbidden [-decays with sufficiently small ()-value near the end-
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point is within a good accuracy linear in the limit of massless neutrino like the Kurie plot
of the allowed S-decays.

New Tunes of PYTHIA6 to Minimum Bias data
using different Parton Density Functions of Proton:
Updated Results

Nameeqa Firdous, Gerald Rudolph
University of Innsbruck

presented by: Nameeqa Firdous
email : nameeqa@yahoo.com, phone : 00436503455115

In this work , new tunings of the PYTHIA6 Monte Carlo event generator using Minimum
Bias (MB) data published by LHC and CDF II are presented. We tune Multiple Par-
ton Interaction (MPI) parameters, whereas the fragmentation parameters are taken from
tunes to ALEPH ete™ Z peak data. It is shown that these tunings describe MB distri-
butions quite well at three collision energies, 0.9 eV, 1.9 TeV and 7 TeV provided that
charge particles with pr > 500MeV are used. Results are presented using three types
of Parton Density Functions (PDFs) of proton : leading order (LO), modified leading
order(LO*) and next-to-leading order (NLO). We found that all three types of PDFs can
describe selected MB distributions equally well.

On a possible new mechanism of cosmic y—rays
emission by unstable particles living very long

K. Urbanowski
University of Zielona Gora, Institute of Physics

presented by: K. Urbanowski
email : K.Urbanowski@proton.if.uz.zgora.pl, phone : +4868 328 2919, fax : 44868
328 2920

Not all mechanisms of an emission of very high energy coomic gamma-rays are clear.
We find that charged unstable particles as well as neutral unstable particles with non—
zero magnetic moment which live sufficiently long may emit electromagnetic radiation.
This new mechanism is connected with properties of unstable particles at the post ex-
ponential time region. Analyzing the transition time region between exponential and
non-exponential form of the survival amplitude it is found that the instantaneous energy
of the unstable particle can take very large values much larger than the energy of this
state for ¢ from the exponential time region. Basing on the results obtained for a model
considered, it is shown that this purely quantum mechanical effect may be responsible for
causing unstable particles to emit electromagnetic—, X— or y-rays at some time intervals
from the transition time regions [1].

References: [1] K. Uranoowski, K. Raczyriska, Possible Emission of Cosmic X — and
~v-rays by Unstabl Parrticles at Late Times, arXiv: 1303.7775
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Power corrections to event-shape distributions at

ete™ colliders

Lorenzo Magnea, Anurag Tripathi
Dipartimento di Fisica, Universita di Torino and INFN, Sezione
di Torino and Theoretische Physik, Fachbereich C, Bergische
Universitat Wuppertal, D-42097 Wuppertal

presented by: Anurag Tripathi
email : magnea@to.infn.it, tripathi@uni-wuppertal.de
phone-, fax : +39116707214; +492024393860

Infrared safe event-shape observables measure energy flow into the hadronic final state
at ete™ colliders, provide information on the dynamics, and are very useful for precise
determination of the strong coupling constant. They also provide non-perturbative infor-
mation about the hadronization process which manifest as power corrections. We extract
leading power corrections to event shape distributions at ete™ colliders from the ambi-
guity of their Borel resumed distributions using eikonal approximation. We show that
our method provides a very efficient way of obtaining leading power correction in a very
simple manner and apply it to several shapes.

Prospects for K — nmtvp observation at CERN

Cristina Lazzeroni on behalf of NA62
University of Birmingham, UK

presented by: Presenter will be nominated if abstract is

accepted
email : Cristina.Lazzeroni@Qcern.ch, phone : 00441214144614

The rare decays K™ — wtvi are excellent processes to make tests of new physics at the
highest scale complementary to LHC thanks to their theoretically cleanness. The NA62
experiiment at CERN SPS aims to collect of the order of 100 signal events in two years
of data taking, keeping the background at the level of 10%. Part of the experimental
apparatus has been commissioned during a technical run in 2012. The physics prospects
and the status of the experiment will be reviewed.

Recent HI results with CMS

Matthew Nguyen for the CMS Collaboration
LLR - Ecole Polytechnique

presented by: Matthew Nguyen
email : Matthew.Nguyen@cern.ch

The capabilities of the CMS experiment allow to investigate various hard probes, as well
as bulk particle production and collective phenomena, using the calorimetry, muon and
tracking systems covering a large range in pseudorapidity. In this talk selected results
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of the CMS experiment from p — p and Pb — Pb collisions at /syy = 2.76 TeV will be
discussed. First results from the recent p — Pb Run at \/syy = 5.02 TeV will also be
presented.

Search for astrophysical neutrinos with IceCube

Keiichi Mase for the IceCube collaboration
Chiba University

presented by: Keiichi Mase
email : mase@hepburn.s.chiba-u.ac.jp
phone : +81-43-290-3689, fax : +81-43-290-3689

The origin of high energy cosmic rays is not yet fully revealed. They are thought to
be accelerated in astrophysical environments with strong magnetic fields such as active
galactic nuclei and gamma ray bursts. High energy neutrinos can point to the cosmic ray
sources since neutrinos are inevitably generated in hadronic particle collisions and travel
to Earth essentially without deflection. The IceCube Neutrino Observatory at the South
Pole has instrumented a cubic kilometer of ice to detect light from secondary particles
produced from neutrino interactions. An overview of the latest IceCube results and the
implications for the origins of high energy cosmic rays will be presented.

Search for rare top quark decays and resonances for
new physics models

The CMS Collaboration
presented by: Marco CARDACI

email : Marco.Cardaci@Qcern.ch

We present a review of rare top quark decays and non-SUSY based searches for new physics
beyond the Standard Model in final states containing top quarks or bottom quarks. This
includes searches for heavy gauge bosons, excited quarks, sequential and vector-like top
quark partners. The searches span a range of final states and many results use novel
analysis techniques to reconstruct the highly boosted final states that are created in these
topologies. The searches are performed on data collected with the CMS and ATLAS
experiments in proton-proton collisions at the LHC at a centre-of-mass energy of 7 and 8
TeV.
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Self-consistent theory of gauge-invariant response of
superfluids: collective modes in neutron stars

Nikolay Fedorov
[.LE. Tamm Theory Department, P.N.Lebedev Physical Institute
of Russian Academy of Sciences, Moscow, Russia

presented by: Nikolay Fedorov
email : fedorov@lpi.ru, phone : +7 (499) 132 6203, fax : +7 (499) 135 8533

Based on the diagrammatic technique for non-equilibrium processes, a method for cal-
culating linear response functions of superfluids in an explicitly gauge invariant form is
proposed. The method, as a consequence of self-consistency equations in the electro-
magnetic field of arbitrary gauge, automatically accounts for the existence of collective
excitations, which must be taken into consideration in superfluid systems in neutron stars.

Study of Charmonium and Exotics above DD
threshold in an antiproton-proton annihilation

M.Yu. Barabanov, A.S. Vodopyanov
JINR

presented by: M.Yu. Barabanov
email : barabanov@jinr.ru, phone : 474962164422, fax : +74962165180

The study of strong interactions and hadronic matter in the process of antiproton-proton
annihilation seems to be a perspective nowadays. The research of charmonium, charmed
hybrid and tetraquark spectra and their main characteristics (mass, width, branching ra-
tio) in experiments using high quality antiproton beam with momentum up to 15 GeV/c,
is promising to understand the dynamics of quark interactions at small distances. Char-
monium spectroscopy is a good testing tool for the theories of strong interactions: QCD in
perturbative and non-perturbative regimes, LQCD and QCD inspired phenomenological
potential models. Nowadays the scalar 1P1, 1D2 and vector 3PJ, 3DJ charmonium states
and higher laying scalar 1S0 and vector 351 charmonium states are poorly investigated.
The domain above DD threshold of 3.73 GeV/c? is badly studied. According to the con-
temporary quark models namely in this domain, the existence of charmed hybrids with
exotic (JPC = 0-, 0+-, 1-+, 2+-) and non-exotic (JPC=0-+, 14+-,2-+, 14+, 1-) quantum
numbers as charged and neutral tetraquarks is expected [1, 2]. The elaborate analysis
of spectrum of charmonium, charmed hybrids and tetraquarks with hidden charm was
carried out, and the attempts to interpret a great quantity of experimental data above
DD threshold were considered. The combined approach based on the quarkonium po-
tential model and model of confinement on the three-dimensional sphere embedded into
four-dimensional Fuclidian space was proposed. New higher lying states of charmonium,
charmed hybrids and tetraquarks are expected to exist in the mass region above DD
threshold. But much more data on different decay modes are needed for deeper analy-
sis. These data can be derived directly from the experiments with high quality antiproton
beam. Especial attention is given to the new states with the hidden charm (XYZ-particles)
discovered recently. Their interpretation is far from been obvious nowadays [2]. The ex-
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perimental data from different collaborations were carefully studied. Some of these states
can be interpreted as higher laying states of charmonium and tetraquarks in the frame-
work of the combined approach. This treatment seems to be perspective and needs to
be carefully verified in the experiments using antiproton beam with momentum ranging
from 1 to 15 GeV/ec.

[1] Te PANDA Collaboration: W. Erni et al., Physics Performance Report for PANDA:
Strong Interaction Studies with Antiprotons, e-Print: arXiv:0903.3905, March, (2009) 63.

[2] N.Brabillaa et al., European Physical Journal C 71:1534, P.1 (2111).

Study of Higgs Production in Fermionic Decay
Channels at CMS

Andrew Gilbert on behalf of the CMS Collaboration
Imperial College London

presented by: Andrew Gilbert

email : andrew.gilbert@cern.ch

The latest results of the search for the SM Higgs boson in fermionic decay channels at the
CMS experiment are presented. The dataset used corresponds to an integrated luminosity
of 5 fb=1 of p — p collision data collected at /s = 7 TeV and up to 19.4 fb~! collected
at /s = 8 TeV. The analyses described include the searches for the SM Higgs boson
decaying to tau pairs and to a pair of b-quarks.

SusHi: A program for the calculation of Higgs
production in gluon fusion and bottom-quark
annihilation in the Standard Model and the MSSM

Robert Harlander, Stefan Liebler, Hendrik Mantler, Marius
Wiesemann
Bergische Universitaet Wuppertal

presented by: Hendrik Mantler
email : hendrik.mantler@uni-wuppertal.de, phone : +49 202 439 3516

The program SusHi calculates cross sections of gluon fusion and bottom quark annihilation
within the standard model, the MSSM, and the 2HDM. The main focus of this talk will
be on genuine SUSY contributions through NLO QCD due to diagrams involving squarks
and gluinos. They can affect the cross section by up to 30 precent for the heavy CP-even
Higgs boson in the MSSM. Total cross sections for the production of all three neutral
Higgs bosons as well as differential distributions will be presented. In case of a transverse
momentum distribution, a resummation of large logarithms is necessary. An analytic
resummation of these logarithms will be compared to the POWHEG method.
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The ICARUS Experiment: latest results

C. Farnese et al. (ICARUS COLLABORATION)
University of Padova

presented by: C. Farnese

email : christian.farnese@pd.infn.it

ICARUS is the largest liquid Argon TPC detector ever built (~ 600 ton LAr mass). It
smoothly operates underground at the LNGS laboratory in Gran Sasso since summer 2010,
collecting data with the CNGS beam and with cosmics. Liquid argon TPCs are really
"electronic bubble chambers” providing a completely uniform imaging and calorimetry
with unprecedented accuracy on massive volume. ICARUS is internationally considered
as a milestone towards the realization of next generation of massive detectors (~ tens of
kilotons) for neutrino and rare event physics. In particular the experimental search for a
v, signal in the LSND anomaly region in the CNGS beam will be here presented with an
enlarged statistics with respect to the results published on EPJ C. This result strongly
limits the window of opened options for the LSND anomaly, reducing the remaining effect
to a narrow region centered around (Am?, sin?(260)) = (0.5eV?,0.05) where thee is an
over-all agreement (90% CL) between the present ICARUS limit, the published limits of
KARMEN and the published positive signals of LSND and MiniBooNE collaborations.

The GERDA experiment for the search of
neutrinoless double beta decay: status and
perspectives

Matteo Agostini
Munich Technical University (TUM)

presented by: Matteo Agostini
email : matteo.agostini@ph.tum.de, phone : 004908928914375, fax :
004908928912680

The neutrinoless double beta decay (0v303) is a lepton-number-violating nuclear transition
predicted by several extensions of the Standard Model. Beside one unconfirmed claim,
this transition has not been observed to date. Its detection would imply the existence of
new physics and prove that neutrinos have a Majorana mass component. The GERDA
experiment searches for the Ov /3 of Ge-76, by operating HPGe detectors directly in liquid
Ar. GERDA will scrutinize the claim in the current data-taking phase (Nov 2011 - May
2013), with 20 kgyr of exposure and a background index of 0.02 cts/(keVkgyr). The talk
discusses the status and perspectives of GERDA, with focus on the background model,
the first results, and the Ovf( analysis preparation.
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Third Generation SUSY Searches at the LHC

Riccardo Bellan on behalf of the ATLAS and CMS
Collaborations
Universita’ degli Studi di Torino and INFN

presented by: Riccardo Bellan
email : riccardo.bellan@cern.ch, phone : 00410762783023

In this talk, the latest results from CMS and ATLAS on searches for gluino induced
and direct third generation SUSY production, in a variety of complementary final state
signatures and methods, will be presented using up to 20 fb~! of data from the 8 TeV LHC
run of 2012. SUSY models with relatively light top and bottom squarks are particularly
appealing, especially given the recent Higgs-like boson discovery, as they provide a solution
to the little-hierarchy problem.

Top B Physics at the LHC

Oram Gedalia, Gino Isidori, Fabio Maltoni, Gilad Perez,
Michele Selvaggi and Yotam Soreq
Weizmann Institute of Science
CERN, Theoy Division, INF, Laboratorri Nazionali di Frascati
Université Cathholique de Louvain

presented by: Yotam Soreq
email : yotam.soreq@weizmann.ac.il
phone : 497289342943, fax : +97289344106

In top-pair events where at least one of the tops decays semi-leptonically, the identification
of the lepton charge allows to tag not only the top charge but also that of the subsequent
b quark. In cases where the b also decays semi-leptonically, the charge of the two leptons
can be used to probe CP violation in heavy flavor mixing and decays. This strategy to
measure CP violation is independent of those adopted so far in experiments, and can
already constrain non Standard Model sources of CP violation with current and near
future LHC data. To demonstrate the potential of this method we construct two CP
asymmetries based on same-sign and opposite sign leptons and estimate their sensitivities.
This proposal opens a new window for doing precision measurements of CP violation in
b and ¢ quark physics via high pr processes at ATLAS and CMS.
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Top Partners

Oleksii Matsedonskyi
INFN Padua, Padua University

presented by: Oleksii Matsedonskyi

email : matsedonskyi@pd.infn.it

The new heavy composite fermionic states - the top partners are an essential ingredient
of the composite Higgs models with partial compositeness. They provide the mass to the
top quark and at the same time are involved in the generation of the mass of the Higgs
boson. In the often used models these two facts combined require the lightest top partner
to have a mass of the order of 1 TeV, thus within the LHC reach. We examine different
possibilities to produce the top partners at the LHC and their distinctive signatures.

Ultra-high energy photons and the tests of
Lorentz-invariance

G. Rubtsov, P. Satunin, S. Sibiryakov
Institute for Nuclear Research of the Russian Academy of
Sciences

presented by: G. Rubtsov
email : grisha@ms2.inr.ac.ru, phone : 4+79262135796, fax : +74991352268

We develop a systematic approach to the calculation of scattering cross sections in theories
with violation of the Lorentz invariance taking into account the whole information about
the theory Lagrangian. We derive the Feynman rules and formulas for sums over polariza-
tions in spinor electrodynamics with Lorentz violating operators of dimensions four and
six. These rules are applied to compute the probabilities of several astrophysically rele-
vant processes. We calculate the rates of photon decay and vacuum Cherenkov radiation
along with the cross sections of electron-positron pair production on background radiation
and in the Coulomb field. The latter process is essential for detection of photon-induced
air showers in the atmosphere.

Unitarity Saturation in the TeV-Scale and Above

Uri Maor
Tel Aviv University

presented by: Uri Maor
email : maor@post.tau.ac.il
phone : 972-9-7745046, fax : 972-54-3210636

Unitarity saturation is defined. The role and signatures of saturation are specified. Data
analysis and model predictions in the TeV-scale and above are presented. A persistent
conclusion is that unitarity saturation is not attained at exceedingly high energies.
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WIMP and axion searches with EDELWEISS

Edelweiss Collaboration
CEA, IN2P3

presented by: TBA

email : armengau@in2p3.fr

The EDELWEISS experiment uses Germanium bolometer for the direct detection of
WIMP dark matter. We will present results from EDELWEISS-II, including new results
of a search for axions. We then present the status of EDELWEISS-III.
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