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Very important result!

Neutrino Physics

Messier



Implications:  

• Good prospects to measure neutrino
mass hierarchy & CP violation 

• Model building: `tri-bi-maximal’
 

mixing
vs `anarchy’

• Role of sterile neutrinos? Various 
anomalies in oscillation experiments;
effect on BBN (CMB)? Have to be taken
into account in 0ν2β

 
decay 

Kayser

Mitra



extra radiation?



Mild version of Lorentz symm breaking,…but massive 
`graviton’

 
with Compton wavelength of the earth 

Einstein vs OPERA

Vikman



Drastic violation of 
Lorentz symm; photon/
neutrino comparison
interesting Piran



Dark Matter  
One of the most outstanding problems
today; connects collider physics with  
direct searches & indirect detection 
Candidates: “standard” (WIMP, axion) 
& “nonstandard”

 
(sterile neutrino,

gravitino, axino,…) 
Numerous experimental bounds, 
standard freeze-out scenario severely 
constrained





Singlet Scalar coupled to Higgs

Pospelov Strongly constrained by `Higgs discovery’



Dark Matter may come with additional mediating force



Other signals than WIMP scattering?
Super-WIMP absorption?

Pospelov



Comments on DM:  

So far we have only one number 
(relic density) and upper bounds 
(direct & indirect detection) 
Important: theoretical justification, 
connection with other observables
(gravitino, neutralino, axion,…) 
Consistent cosmology: DM, BBN,
baryogenesis, inflation,…



Flavour Physics

B’s: mixings and rare decays
D’s: direct CP violation 
top: NP in charge asymmetry?
Hadronic matrix elements
SUSY flavour violation
Flavour in extra dimensions



B-meson mixing

B-meson mixing important problem 
since 25 years!

Lenz



HQE works well, impressive agreement with SM!



No NP in Bs mixing and decays; bounds on
new physics scale: 1–3 TeV

Haisch



agreement with SM model constrains Wilson coefficients

Straub



New experimental bounds already exclude large
part of model parameter space



Direct CPV in D-Decays

Interesting effect, complicated story …Zupan



top charge asymmetry: 3.4σ
 

effect in CDF, NP?
New results from 2012 LHC run, Tevatron update

Rodrigo



Hadronic matrix elements: K-meson mixing 

amazing accuracy…

BMWc

Hoelbling



Consistency of CKM unitarity with lattice (2+1 flavour)

Colangelo

FLAG
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SUSY_FLAVOUR v2.0SUSY_FLAVOUR v2.0 
A.C., Janusz Rosiek, arXiv:1203.XXXXA.C., Janusz Rosiek, arXiv:1203.XXXX

EDMs and anomalous EDMs and anomalous 
magnetic momentsmagnetic moments

,LK Kπνν π νν+ +→ →

Calculates in the generic MSSM:

Including the important resummation of all chirally 
enhanced effects  A.C., L. Hofer, J. Rosiek arXiv:1103.4272

,B B Dτν τν→ →
, ,s d LB K+ − + −→ →l l l l

, , ,b s e eγ μ γ τ μγ τ γ→ → → →
, ,, ,s d s dD D B B K K− − − Valuable tool for all 

SUSY model builders

Crivellin



Warped extra dimensions interesting example of 
connection between flavour and Higgs physics

Neubert



Phenomenologically attractive mass matrices of Froggatt-Nielsen 
type, geometrical interpretation of parameters; can be consistent 
with Bs mixing and decays



Significant deviations from SM Higgs couplings, 
soon relevant checks from the LHC



Electroweak Symmetry Breaking

Two alternatives:
(A) Dynamics of EWSB at TeV scale 

(technicolour, compositeness, RS, 
large extra dimensions)

(B) Extrapolation to GUT scale (with or 
without supersymmetry)

Restoration of EW symmetry (electroweak 
phase transition, connection to cosmology)
Check of the Higgs profile



Checks of the Higgs profile: couplings to 
gauge bosons and fermions 

Rauch



First significant checks already this year!



Dynamical symmetry
breaking:
intuition and
techniques from
QCD; key question:
unitarization of
WW scattering;
predictions for
spin-1 resonances
and composite scalar  

Kaminska



In case of strong 
EWSB also composite
fermions expected;
connection to extra
dimensions (RS);
surprizing signatures
conceivable due to
chiral nature of
weak interactions  

Sanz



can give 125 GeV Higgs 
with non-SM couplings 
or stable Higgs

Hosotani



Many singlets could couple to the SM via the Higgs, yielding
many copies of the Higgs boson: interesting phenomenology! 

van der Bij



Unfamiliar spectral functions for Higgs field conceivable;
can be verified/falsified at the LHC



Extrapolation to the GUT scale

Fermi scale requires `fine-tuning’
 

of 10-26,
motivation for supersymmetry 





Supersymmetry

So far no excess in missing energy events,…,
go beyond CMSSM,  consider pMSSM

Kraml



`probability densities’
 

for superparticle masses
shifted to higher energies, but still in LHC range



Higgs mass of 125 GeV severe constraint on all models!

Mahmoudi



What is the problem?

Large quantum corrections from top/stop



`Sum rule’
 

for the Fermi scale 
(SUSY breaking & radiative EWSB):

What is natural ?



Velasco-Sevilla



`small’
 

Fermi scale together with `large’
 

Higgs mass,
Light higgsinos of 160 GeV, multi-TeV gluinos & squarks,
Monojet/photon searches for dark matter!

Brummer



specific 
predictions for
DM and low
mass spectrum,
visible in 
cascade decays

Biggio



applies new ideas of 
strongly interacting
SUSY gauge theories 
to EWSB

Randall



specific predictions
for the LHC, 
will be tested in
the coming months …



Volansky



Conclusions
NEUTRINOS: fast progress possible

because of large mixing angle θ13

DARK MATTER: standard freeze-out 
scenario severely constrained

FLAVOUR: impressive agreement with 
Standard Model

EWSB: hints for Higgs mass at 125 GeV
very exciting; compositeness or
extrapolation to GUT scale?

SUPERSYMMETRY: data suggest `split
spectrum’; hope for states in LHC reach
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