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Monday, May 4. 
 

Self-Interacting Hidden-Sector Dark Matter 
Yael Shadmi 

Physics Department, Technion – Israel Institute of Technology 
I will discuss Dark Matter (DM) from simple SU(N) hidden sectors with a small coupling to the 
visible sector. Despite the simplicity of the theory, the strong dynamics leads to rich and diverse 
phenomena, including DM self-coupling keV X-ray lines. 
 
 

New paradigms in the search for dark matter 
Tomer Volansky 

Physics Faculty of Exact Sciences, Tel Aviv University 
 
 
 

Constraining the Charm Yukawa and Higgs-quark Universality 

Gilad Perez 
Department of Particle Physics and Astrophysics. The Weizmann Institute of Science 
We introduce four different types of data-driven analyses with different level of robustness that 
constrain the size of the Higgs-charm Yukawa coupling: (i) recasting the vector-boson associated, 
Vh, analyses that search for bottom-pair final state. We use this mode to directly and model 
independently constrain the Higgs to charm coupling, y_c/y_c^{SM} < 234; (ii) the direct 
measurement of the total width, y_c/y_c^{SM} < 120-140; (iii) the search to h -> J/\psi\gamma, 
y_c/y_c^{SM} < 220; (iv) a global fit to the Higgs signal strengths, y_c/y_c^{SM} < 6.2. A 
comparison with t\bar{t}h data allows us to show that current data eliminates the possibility that 
the Higgs couples to quarks in a universal way, as is consistent with the Standard Model (SM) 
prediction. Finally, we demonstrate how the experimental collaborations can further improve our 
direct bound by roughly an order of magnitude by charm-tagging, as already used in new physics 
searches. 

 
 

Correlations and dynamics in the quark-gluon plasma 
Kris Gulbrandsen 

Experimental Particle Physics. The Niels Bohr Institute 
 

 

 



Gravity, black holes and information processing 

Micha Berkooz 
Department of Particle Physics and Astrophysics. The Weizmann Institute of Science 
 
 

Physics, Amplitudes, and String Theory 
Emil Bjerrum-Bohr 

Theoretical Particle Physics and Cosmology. The Niels Bohr Institute 
Amplitudes in field theories can be computed from string theory in the zero-slope limit. An 
example of such a direct application of string theory is the KLT relations that factorize gravity 
amplitudes as a product of two Yang-Mills amplitudes. I will in my talk consider various relations 
between amplitudes in field and string theories, and also discuss how the recent progress for field 
theory amplitudes using the scattering equations can be put in a string theory context. 
 
 

Scattering amplitudes in planar N=4 SYM at finite coupling 
Amit Sever 

Institute for Advanced Study, Princeton University 
Abstract - Two very fundamental observable in any gauge theory are scattering amplitudes and 
Wilson loops. Scattering amplitudes measure how particles in the theory interact with each other. 
These are the building blocks of what we measure today at the LHC. Wilson loops are a 
generalization of the Aharonov Bohm phase. They measure how charged particles interact with 
the gauge degrees of freedom and may serve as a probe for the phase of the theory. Recent study 
of these objects reviled a structure that go well beyond perturbation theory and in some special 
cases even allow for a non-perturbative solution. This structure involves the integrability of an 
holographic two dimensional string description of the theory. It leads to a non-perturbative 
formulation of scattering amplitudes or, equivalently, polygonal Wilson loops.  
 
 

Thermodynamics with anomalies 
Amos Yarom 

Physics Department, Technion – Israel Institute of Technology 

I will review recent developments regarding the role that anomalies play in thermal expectation 
values and their possible physical manifestation in large scale systems. 
 
 

A quantum mechanical model for Holography 
Troels Harmark 

Theoretical Particle Physics and Cosmology. The Niels Bohr Institute 
We introduce a new type of quantum mechanical theory called Spin Matrix theory. It is a 
generalization of nearest-neighbor spin chain theories. We show that Spin Matrix theory arise 
from N=4 super Yang-Mills theory near certain zero-temperature critical points. We find that Spin 
Matrix theory contains a variety of phases that mimics that of the AdS/CFT correspondence, and 
hence gives a quantum mechanical model of the AdS/CFT correspondence. Finally, we suggest that 
Spin Matrix theory by itself can describe a Holographic correspondence.  
 



Color structures in perturbative gauge theory 
Barak Kol 

The Racah Institute.   Hebrew University of Jerusalem   
I shall briefly introduce my research history and then turn to focus on scattering amplitudes, and 
more specifically on color structures, namely the space of possible expressions made of the color 
indices for a scattering event in a gauge theory with fields in the adjoint and an arbitrary gauge 
group. In this context I shall present certain puzzles and questions and describe the answers.   
 
 
 
Tuesday, May 5. 
 

The first combined ATLAS and CMS Higgs mass measurement 

Eilam Gross 

Department of Particle Physics and Astrophysics. The Weizmann Institute of Science 
ATLAS and CMS gathered forces and published a combined Higgs mass measurement. This is the 
first effort done by the two experiments to work as one. 
The measurement will be described as well as its compatibility tests with one mass, one particle 
and one experiment. 
 

 
Long-lived charged particles 

Shlomit Tarem 
Physics Department, Technion – Israel Institute of Technology 
 
Long-lived charged particles are predicted in many BSM models. In most models they are expected 
to be penetrating and reach the muon spectrometer. If created at the LHC they are expected to 
travel at speeds lower than the speed of light. Such particles requires specialized trigger and 
reconstruction. This talk will discuss the trigger and reconstruction methods used in LHC run-1 and 
new methods prepared for run-2.  
(results from run-1 analysis will be presented by Troels Petersen). 
 
 

Lepton Flavour Violation searches (LHC experiments) 
Stefania Xella 

Experimental Particle Physics. The Niels Bohr Institute 
The talk will provide a status review of lepton flavour violation searches in pre-LHC experiments, 

and a review of Lepton Flavour Violation searches potential at the LHC in run1 and run2, and 

beyond. 

 

 

 



 

The Flavor of Higgs 

Yosef Nir 
Department of Particle Physics and Astrophysics. The Weizmann Institute of Science 
Flavor physics poses several puzzles: Why is there smallness and hierarchy in the flavor 
parameters of the Standard Model? Why are the neutrino-related parameters structure-less? If 
there is new physics at the TeV scale, why doesn't it enhance flavor changing neutral current 
processes? Measurements of the Yukawa couplings of the Higgs boson will provide a new 
opportunity to make progress on these puzzles. 
 
 

A circular e+e- collider as a Higgs factory 
Mogens Dam 

Experimental Particle Physics. The Niels Bohr Institute 
The ultimate target of CERN's Future Circular Collider Study is a 100 TeV proton-proton collider 
(FCC-hh) installed in a 100 km circumference tunnel. As an intermediate step, a high luminosity 
electron-positron collider (FCC-ee) could be installed in the same tunnel. This would allow very 
precise studies of the Higgs boson and of physics at the electroweak scale. FCC-ee is inspired by 
CERN's Large Electron-Positron collider (LEP), however, exploiting the most recent developments 
in accelerator technology from the B-factories. It would be able to operate at collision energies 
from the Z-mass around 90 GeV, where the luminosity would be 105 times that of LEP, up to the tt-
threshold at 350 GeV or a little higher. Operation at 240 GeV would enable the production of 
2x106 Higgs-bosons per experiment over a five year period allowing the measurement of Higgs 
boson branching fractions to the sub-percent level. 
 
 

Recent results from the heavy ion collisions 
Alexander Milov 

Department of Particle Physics and Astrophysics. The Weizmann Institute of Science 
Relativistic heavy ion collisions seek to create the conditions present in the universe only a fraction 
of a second after the big bang. At this early moment, the fundamental constituents of matter, 
quarks and gluons, existed as the relevant degrees of freedom rather than being bound into 
hadrons.  The Relativistic Heavy Ion Collider (RHIC) at BNL and the Large Hadron Collider (LHC) at 
CERN, produce interactions of heavy ions at such high energy that the energy density achieved in 
the interaction rivals that of the early universe.  
 
Since the start of RHIC running in 2000, studying this hot dense medium, dubbed the 'quark gluon 
plasma', has revealed many insights about matter under extreme conditions and the strong force 
which governs the interactions of quarks and gluons. In 2010 the LHC began producing lead-lead 
collisions, ushering a new era of high quality results.  In 2012 the LHC program expanded to 
included proton-lead collisions and have yielded surprising new results. This talk will present 
recent and exciting results in the field of heavy ions collisions. 
 
 
 
 



Stable massive particles, ATLAS 
Troels C. Petersen 

Experimental Particle Physics. The Niels Bohr Institute 
The search for Long-Lived Particles (LLPs) - predicted by many theories extending the otherwise 
very successful Standard Model (SM) - is a good example of using the ATLAS detector at CERN’s 
accelerator for something, that it was not designed to do, yet is intrinsically very capable of. While 
the vast majority of analyses in ATLAS assumes very short lived (hypothetical) particles decaying 
into the few very well known ultrarelativistic (detector) stable particle, the search for LLPs is based 
on these not being close the speed of light. This hesitation leaves traces in the form of increased 
energy deposits (dE/dx, measured by the ATLAS pixel detector) and delayed signals (beta, 
measured by the calorimeters and muon spectrometers). The reason why ATLAS is very capable of 
searching for LLPs despite their non-standard signature is the high frequency of the (design) 
collision rate at the LHC, with new collisions every 25ns, which thus requires time resolutions 
significantly below that. Using the 2012 ATLAS data, we have searched (and excluded) sleptons, 
charginos and R-hadrons up to masses of 440, 620, and 1270 GeV.  
 
 

Searches for decaying long-lived particles 
Abner Soffer 

School of Physics and Astronomy. Faculty of Exact Sciences. Tel Aviv University 
Various models of new physics predict the existence of particles with lifetimes that may be of 
order picoseconds to nanoseconds, a range ideally suited for discovery in modern particle 
detectors. Candidate particles range from GeV-scale Higgs scalars and inflations to neutralinos and 
gluinos at the TeV mass range. I will describe two recent, first-of-their-kind searches for long-lived 
particle. The first is a search for high-mass neutralinos and gluinos with final states involving 
electrons, muons, jets, or missing transverse energy, performed with the 20.3 fb-1 of 8 TeV LHC 
data. The second is the first high-luminosity search for long-lived particles in a heavy-flavor 
environment, carried out with 489 fb-1 of BABAR data. The implications for physics beyond the SM 
will be discussed, as will the outlook for subsequent measurements. 
 
 

Radiative Return Capabilities of a High-Energy, High-Luminosity e +e − Collider 
Marek Karliner 

School of Physics and Astronomy. Faculty of Exact Sciences. Tel Aviv University 
An electron-positron collider operating at a center-of-mass energy ECM can collect events at all 
lower energies through initial-state radiation (ISR or radiative return). We explore the capabilities 
for radiative return studies by a proposed high-luminosity collider at ECM = 250 or 90 GeV, to fill in 
gaps left by lower-energy colliders such as PEP, PETRA, TRISTAN, and LEP. These capabilities are 
compared with those of the lower-energy e +e − colliders as well as hadron colliders such as the 
Tevatron and the CERN Large Hadron Collider (LHC). Some examples of accessible questions in 
dark photon searches and heavy flavor spectroscopy are given. 
 
 
 
 



Neutrino physics and cosmology 

Steen Hannestad 
Department of Physics and Astronomy. University of Aarhus 

Cosmology is becoming an increasingly powerful laboratory for neutrino physics, with current 
observations providing stringent bounds on parameters such as the absolute neutrino mass and 
the cosmological neutrino energy density. I will outline the status of the field, and present new 
results, including a discussion of the intriguing possibility of secret neutrino interactions. I will also 
briefly discuss the future of the field, in particular the importance of the upcoming ESA satellite 
mission EUCLID for neutrino cosmology. 
 

IceCube/PINGU, neutrino physics 

D. Jason Koskinen 

Theoretical Particle Physics and Cosmology. The Niels Bohr Institute 
The IceCube neutrino observatory is a cubic kilometer of instrument ice situated at the South Pole. 
With sensitivity to neutrinos over an energy range of 10 GeV to 10 PeV, it is a unique instrument 
to study both astrophysics and fundamental particle physics. I will cover the most recent results 
from high-energy astrophysical neutrino detection, neutrino oscillations, and prospects for next 
generation upgrades.  
 

Wednesday, May 6. 

 
Composite Higgs Model on the Lattice 

Benjamin Svetitsky 
School of Physics and Astronomy. Faculty of Exact Sciences. Tel Aviv University 
 
 

A Holographic Quantum Hall Ferromagnet 
Charlotte Fløe Kristjansen 

Theoretical Particle Physics and Cosmology. The Niels Bohr Institute 
The particle/string duality, also known as the AdS/CFT correspondence, offers the possibility of 
accessing a strongly coupled particle theory by means of a  
weakly coupled string theory. On the basis of this idea one could hope that the putatively strongly 
coupled graphene electrons in an electromagnetic 
field would have a dual string theoretical description. We will discuss how one 
can  set up a  string theoretical model involving higher dimensional branes which allows one to 
draw a parallel with the quantum Hall ferromagnetism or magnetic catalysis phenomenon 
observed in graphene.  
The holographic model has a phase transition as the Landau level filling fraction is increased from 
zero to one. We argue that this phase transition allows the longitudinal conductivity to have 
features qualitatively similar to those of two dimensional electron gases in the integer quantum 
Hall regime.  The Hall conductivity is found to have an interesting structure. Even though it does 
not exhibit Hall plateaux, it has a flattened dependence on the filling fraction with a jump, 
analogous to the interpolation between Hall plateaux, at the phase transition. In the string theory 
description the phase transition occurs when five-dimensional branes blow up to seven-
dimensional ones. 



 
 

Direct detection of dark matter – past present and future 
Ran Budnik 

Department of Particle Physics and Astrophysics. The Weizmann Institute of Science 
In my talk I will quickly browse through the challenges faced by direct detection experiments, how 
the field has evolved in the past two decades and eventually - what are the future prospects of 
this field, in the coming decade or two. 
 
 

LHC collisions 
Erez Etzion 

School of Physics and Astronomy. Faculty of Exact Sciences. Tel Aviv University 
The LHC Run-1 presented wide program of search for new Physics. The results were: one Higgs 
boson and many exclusion limits. We are all excited to listen to the noise of the beams cycling in 
the ring again, and expect hints for new Physics to be detected soon. I will review some of the 
results of Run-1 searches and discuss the expectation from the first data of Run-2. 
 
 

B-mode of cosmic microwave background polarization after Bicep2/Keck/Planck 
Pavel Naselsky 

Theoretical Particle Physics and Cosmology. The Niels Bohr Institute 
  I will discuss the search strategy of cosmological gravitational waves (CGW) from inflation by 
measuring the B-mode of polarization of the Cosmic Microwave Background (CMB). I will show 
that for the detection of CGW  we need to improve the accuracy of extrapolation of the 
foregrounds (mainly synchrotron dust emissivity) by 1-2 orders of magnitude. To achieve this goal 
we need new experiments at the low frequency (1-30 GHz) and high-frequency (217-353 GHz) 
domains of the microwave emission of our Galaxy. These experiments are important not only for 
the cosmology, but for astroparticle physics as well, putting new light on the properties of 
Galactic magnetic field and the spectrum of electron-positron component of the cosmic rays. 
 
 

Primordial inflation post Planck 
Martin S. Sloth 

Department of Physics, Chemistry and Pharmacy. University of Southern Denmark 

After a very brief pedagogical introduction to some of the crucial concepts of inflationary 
cosmology, I will give my perspective on the most important issues in our phenomenological and 
conceptual understanding of primordial inflation post Planck.   


