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Why Lett Right Symmetry ?

® [/nderstanding the origin of the parity violation.
® (Generates small neutrino mass via seesaw mechanism.

® T'hese models place quarks and leptons on the same footing in the weak
mteractions.

® |'he gauge group 1s very simple extension of the SM gauge group. Provide a simple
formula for the electric charge.

Pati, Jogesh C. et al. Phys.Rev. D10 (1974) 275-289,

Pati, Jogesh C. et al. Phys.Rev. D10 (1974) 275-289,
Mohapatra, Rabindra N. et al. Phys.Rev. D11 (1975) 566-571
Senjanovic, G. et al. Phys.Rev. D12 (1975) 1502
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¢ Particle Spectrum of MLLRSM
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TABLE 1. Matter, gauge and higgs contents of the model.
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s* MLRSM Higgs Potential

®» Adding one extra soft breaking term, the most general renormalizable
scalar potential 1s given by :

V(6. AL Ag) = —piTr(ol o) — p3[Tr (UUT) + TT(EETQS}] - #‘%[T""(ﬂ.{nﬂ},} + TT(ﬂR&L’)]
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Mohapatra, Rabindra N. et al. Phys.Rev. D23 (1981) 165
Gunion, J.F. et al. Phys.Rev. D40 (1989) 1546

SR NA Deshpande, N.G. et al. Phys.Rev. D44 (1991) 837-858
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¢ Physical Higgs States and Mass Spectrum
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TABLE II. Physical Higgs states and mass spectrum at leading order in MLRSM. We assume v; = () and

g

: : ; €dx]
keep only linear terms in e = — and { = T Here mixing parameters are defined as #; = — and
UR : 4|

TABLE IIL The couplings relevant to HY
production and decayv at the LHC
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o HIGGS MASS AND COUPLINGS
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FI1G. 1. Left : Contourplot of p3 in *"'IH:'; — .."lIH;r+ plane before insertion of soft breaking term in the Higgs
potential. Right : Contourplot of p3 in j'IH:'; — ;"lIHr— plane after insertion of soft breaking term jy4 in the

Higgs potential. Scaling of p; is shown in right side of the each figure. Here we assume My, — 4.45 TeV

and pig 5 TeV.
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o HIGGS MASS AND COUPLINGS
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FIG. 3. py = My, plane for different mass values of M B! Scaling (shown in right side) is done in TeV

scale. Black shaded zone is excluded from current experimental limit on Myy,.
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% H.' Production at the LHC
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FIG. 4. The Feynman diagrams for the production processes of HY. (a) the resonance production via
photon-photon fusion process (elastic, semi-elastic and inelastic scattering subprocesses from left to right in
top panel): (b) the associated production with the SM Higgs: (c¢) pair production; (d) Vector Boson Fusion
(VBF) mediated by a pair of Vi = (Wg, Zg) in the t-channel; (e) Higgsstrahlung process (Vg = Wg, Zg).
In (a), the LO effective HY~v vertex is from the doubly and singly charged Higgs (HT, HST, H) loop
induced coupling. In (b) and (c)., the LO effective hgg vertex is predominantly from the top-quark loop

induced SM coupling.

*  Huity, K. et al. Nucl.Phys. B487 (1997) 27-42
*  Dutta, Bhaskar et al. Phys.Rev. D90 (2014) 055015
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% Decay modes of Hy" :

» Region 1 | Mpgo <2M,
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Decay modes of H," :

» Region2 ! 2M) < Myg < 2M s+
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% Decay modes of H," :
> Region 3. Mpyg 2 2Mpyz=,2Mp
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“* Potential discovery signals of H," at LHC :
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> H.° AS FOUR LEPTON RESONANCE AT LHC:
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> H.° AS FOUR LEPTON RESONANCE AT LHC:
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> H.° AS FOUR LEPTON RESONANCE AT LHC:

I‘I-"I P2 |5| [T‘E—I\"r]

(30 limit) (5o limit)

Benchmark Point

I — 50 fb! 1.71 1.46
I = 100 fb! 1.91 1.62
I = 300 fb—! 2.22 1.92

® Summary of H,” mass reach at the 13 TeV LHC :
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» H." as di-photon resonance at LHC:
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» H." as di-Higgs resonance at LHC:
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** Doubly Charged Higgs Phenomenology
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Conclusion

\
® The photon fusion process, which has been neglected in the
theoretical and experimental analyses thus far, could provide a
new probe of the TeV scale left right models.
~

 The sensitivity reach for new hadrophobic neutral and doubly-charged
Higgs bosons can go up to a few TeV depending on the RH scale and
the couplings.

S -/
\

* The results presented here can be taken as an imitial guide in the
exploration of the heavy fermiphobic as well as hadrophobic Higgs at
colliders via photon mitiated process.

/
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Back up Slides :
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Secondary Potential

Production Primary
Channel Production Production Signal
a. (pp —» HY — Hf*HT¥) HfEH{™ - IEIEFIF
HifHfHFHT See ¢
H li‘[i'r.IH ?:H'J,.:F depends on W's decay modes and see ¢
WEW=WFWF depends on W's decay modes
b. (pp = HY — HFf *HFF) HI*HF* - [EIEIFIF
HEHTHT HT See ¢
WHEWRW LW, depends on Wg's decay modes
c. (pp— HY - HYHY)  HyHf =1 Fvpvg I=IF @ MET
Z r-H'r-i VA J-H'f depends on W’s and Z’s decay modes
d. (pp — HY — hh) hh — 4b /22~
e. (pp— H) — bb) bb - 2b
27

-

f. (pp— HY = 77) 7Y
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