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Gauge group extended to
SUQB) . xSU2),xSU2), xU(1),_,

Quarks and leptons are all doublets.

Origin of Parity violation as a spontaneously broken
symmetry.

Solve the strong CP problem.
Minimal model can naturally generate Iig}Arino

Mass.




Quintuplet LR Model

* Quarks and leptons
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* Electric Charge Q=1,,+/,, +(B-L)/2.

» Scalar doublet H, required for symmetry breaking.

* Bidoublet ® is needed for quark and lepton mass
generation.

* Fermion singlets N needed for light neutrino masses.

* Quintuplet X provides the dark matter candidate and
produces unique collider signatures.

Singlet S gives DM mass and helps getting t
correct dark matter relic density.
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* The non-zero vacuum expectation values
<¢10> =1Vl <¢20> = Vo, <H13> = VR9<S> = Vg-

* Symmetry breaking pattern
SU2), xSU2),xU1),_, —2—>SU(2), xU(1), —=>U(1),,,

* Yukawa Lagrangian

Ly = Yq@L(I)QR + ?QQL&SQR + leL(I)lR + fleL(AI/)lR + fRZRﬁRN + MTNNN + H.C.

* Quark and lepton masses

M, = Y% + Y%y, Myz=Y%+ Y%, M;=Y"s+ Y,

* Neutrino mass matrix is 3 x 3, light neutrino mass
generated via inverse seesaw mechanism.
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* Gauge boson masses

My, = . gn (VR +0*), Mz, =~ (9h+95_1)

* Scalar potential is given as
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Neutral Component of ¥ is the Dark matter
candidate.

No extra symmetry is needed to stabilize the DM.

Terms leading to DM decay is of mass dimension 6
or higher.

Charged fields produce exotic collider signals.

Mass term for DM field
N /

At tree level all the fields in X are equal in mass.




* Mass degeneracy lifted by loop corrections
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* Couplings relevant for relic density calculations
A with gauge bosons and heavy singlet scalar
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Heavy scalar coupling with light SM-like Higgs
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Relic density
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* Primary production channel for the heavy scalar is
through photon fusion.

* Same process can give rise to a diphoto
which may be observed at the LHC.
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 Heavy H, can decay into hh,yy,yZ,ZZ,x ¥
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Branching Ratio
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M , =350 GeV, a;p; =0.5v,,, 4, =0.5

X

Lower values for ot; and higher values ot 4, can

produce a more pronounced diphoton peak.




Branching Ratio
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The Singlet scalar has very interesting collier signals
Diphoton excess or multi-lepton final states.




Conclusion

Study a minimal DM model in LR scenario with a
quintuplet DM candidate.

DM particle is stable without the need to introduce
any extra symmetry.

Extra singlet scalar provides the DM mass and helps
In getting the correct relic density.

This heavy scalar can have unique signa%hoton,
multi-lepton final states) which may be gfudied at

the colliders.
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