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Left-Right Supersymmetry

✸ Supersymmetry is by far the most popular option
for beyond standard model physics.

✸  Neutrino mass generation in its minimal version

 R-parity violation

 Right-handed neutrinos (seesaw)

✸ Supersymmetric grand unified theories with left-
right symmetry can explain neutrino masses
without requiring the added conditions.



Left-Right Supersymmetry

✸ Supersymmetric left-right theories (LRSUSY) are
based on the product group:

       SU(3)C X SU(2)L X SU(2)R X U(1)B-L

✸ This product group is broken to SU(3)C X U(1)em

by giving vevs to fields in the Higgs sector.

     SU(2)R X U(1)B-L                     U(1)Y

✸  Neutrino masses are induced by the see-saw
mechanism through introduction of Higgs triplet
fields.



Higgs sector
✸ The left-right symmetry is broken at a scale <∆R

0>=vR

✸ The bi-doublet Higgs fields break the SU(2)L X U(1)Y

✸ Supersymmetry requires other Higgs multiplets to
cancel chiral anomalies among the fermionic partners



✸ The most general superpotential one can write is

and the soft terms as

✸ The matter fields:



✸  The vevs to the different scalar multiplets
contributing to the symmetry breaking down to
U(1)em

✸ Due to the extended Higgs sector, the spectrum has
additional higgsinos, both neutral, singly charged
and doubly charged.

                       ∆L
++ , ΔR

++ , δL
++ , δR

++

Mass term:

where 



Representative points



Single production mode at linear e- e- colliders

ideal for production of such doubly
charged exotics

allows to probe a large range of
masses of the doubly charged
Higgsinos

relevant couplings



Bounds on the Yukawa couplings

We choose hll = 0.1 which is consistent with the bounds.
Larger values allowed with a large mass for ∆--



Production cross-section of the left-chiral states

Sample point: A

larger selectron mass
suppresses the production

production enhanced for
polarised beams

The input values for model
parameters also play a
significant role



Production cross-section of the different chiral states

polarised cross sections
for the two chiral states.



Decays of the doubly charged Higgsinos

2-body decays

Assuming triplet Higgses to be heavier and degenerate in
mass makes them kinematically inaccessible for relatively
lighter doubly charged Higgsinos

or



We focus on the 2-body (signal-1) and 3-body (signal-2)
decay modes of the doubly charged Higgsino and look at 
the resulting signal events against the most dominant 
SM background.

We consider the following final states

Results

We assume beam polarisation (-1,-1) for the left-chiral ∆

SM background:





We choose

Kinematic cuts are used which effectively suppress the SM 
background without losing out much on the signal events.



Kinematic distributions





If one considers 

the signal peaks at |Δη|=0, while for the SM background it
peaks beyond |Δη|>1.2





✸ Cross section enhanced for right-polarised electron
    beams.

✸ SM background dominated by W-boson exchange
    is completely suppressed by this choice of beam 
    polarisation

✸ Signal is relatively background free. 

✸ Allows to probe much lower ∆L=2 couplings.





Conclusions
✸ The presence of ∆L=2 processes in theories beyond the SM

can be probed directly at e-e- colliders
✸ We show that production cross section for doubly charged

Higgsinos in LRSUSY framework is large with polarised initial
beams

✸ The kinematic cuts can be effectively used to limit the SM
background and give clear signal for LRSUSY

✸ The beam polarisation proves an essential tool to distinguish
the two chiral states giving the same final state

✸ The doubly charged states can also become the NLSP which
can result into quite spectacular signals.

✸ We are presently studying the possible signatures for these
exotics at hadron colliders.


