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Motivation

Strong theoretical arguments that our Standard Model
picture of electroweak symmetry breaking is incomplete.

A numerous extensions of SM at electroweak scale
proposed;

A atleast some of the new particles and interactions
predicted by such extended theories are expected
discovered and studied at the LHC.

Ultimate goal of experiments is to determine the correct
theory of physics at the TeV scale.

to be



Likekselbay! FiMioudee | Feat ur

Physics at TeV scale is weakly coupled, and there is a
light Higgs  as motivated by precision electroweak data.

A number of new states are present at the TeV scale.
New particles can be paired up with known SM states,
with states in the same pair carrying identical gauge
charges.

New states carry a parity quantum number distinct from
their SM counterparts, implying that the lightest new
particle is stable.

The lightest new patrticle is weakly interacting as
suggested by cosmological constraints on stable
particles.



Models and/ LLHC Signatures

Some of best known models are, e.g.

A Minimal Supersymmetric Standard Model (MSSM)
A Models with universal extra dimensions

A Little Higgs Models with T - parity

Those new physics production do have LHC signatures
which are dominated by the coloured states which are
pair produced and then decay down to lightest new
particles and SM states.

A Most interesting final states involve jets associated with
large missing transverse energy and possibly leptons
and/or photons.

A A discrimination of the models needs detailed studies of
the new objects, e.g. spin, couplings ...

A This may be a quite complicated task and may require
more colliders/ experiments &



What issthedPotential of anan LHeC?

A

LHC results will guide our design of new facilities dedicated
to the study of such new objects, see e.g. CERN - Theory
Institute (Feb 2009).

A large hadron -electron collider, although mainly build to
study proton structure and new QCD phenomena with great
precision may add value compared to LHC alone.

Goal towards a CDR: Thorough study of the new physics
potential at c.m.s . energies in the range of 1 - 2 TeV in

e+/e - p collisions with luminosities around 100 i 10fb -1

and lepton beam polarisation.

Results need to be compared with capabilities of LHC and
an LCe

Her e, filrst studies of the 6obviousbéb



Wide range of basic physics:

A Leptoquark  production and decay

A Squarks and gluinos

A composite electrons

A Lepton -flavour violation

A zz, Wz, WW elastic and inelastic collisons e

Following a discovery at LHC, LHeC may provide additional
information to constrain underlying theory, e.g.:

A electron -quark resonances

A structure of an eeqq interaction

A study of new leptons ( sleptons , excited e*/ 1%

A SM light Higgs couplings

A new Z6 boson c[0.Rizzd,PRDy&2008)115016]

A better knowledge of PDFs at LHC kinematics may be

needed to establish new physics effects found at LHC.



