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The Left-Right Symmetric Model (LRSM)
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LRSM Lagrangian
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R → ``qq′, ` = e or µ .
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Analysis

Observable Constraints Observable Constraints

∆Bs [10.2-26.4] ∆Bd [0.294-0.762]

∆MK < 5.00 ×10−15 ∆MK
∆MSM

K

[0.7-1.3]

εK < 3.00 ×10−3 εK
εSM
K

[0.7-1.3]

BR(B0 → Xsγ) [2.99, 3.87]× 10−4 BR(B0→Xsγ)

BR(B0→Xsγ)SM
[0.7-1.3]

Mh [124, 126] GeV M
H
±±
1,2

> 535 GeV

M
H4,A2,H

±
2

> 4.75× MWR

Table: Current experimental bounds imposed for consistent solutions.

Parameter Scanned range

vR [2.2, 20] TeV

VR
CKM: cR12, cR13, cR23 [−1, 1]

diag(h
ij
R

) [0.001, 1]

Table: Scanned parameter space.

M ij
νR

= h
ij
R
vR

VR
CKM =

 cR12c
R
13 sR12c

R
13 sR13e

iδR

−sR12c
R
23 − cR12s

R
23s13e

iδR cR12c
R
23 − sR12s

R
23s

R
13e

iδR sR23c
R
13

sR12s
R
23 − cR12c

R
23s

R
13e

iδR −cR12c
R
23 − sR12c

R
23s

R
13e

iδR cR23c
R
13
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Scenario I: MνR > MWR

gL 6= gR = 0.37, tan β = 0.01, V L
CKM = V R

CKM

BR(WR →WLh)
BR(WR →WLZL)

}
invisible

BR(WR → tb̄) ∼ 32% - 33%

gL 6= gR = 0.37, tan β = 0.5, V L
CKM = V R

CKM

BR(WR →WLh) ∼ 1.95%
BR(WR →WLZL) ∼ 2.0%

BR(WR → tb̄) ∼ 31.0% - 31.8%

gL 6= gR = 0.37, tan β = 0.5, V L
CKM 6= V R

CKM

BR(WR → tb̄) ∼ 20% for high MWR
(4 TeV)

∼ 29% for low MWR
(1.5 TeV)
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Scenario II: MνR < MWR

gL = gR ,tan β = 0.01, V L
CKM = V R

CKM

BR(WR → νR`) ∼ 5.8% (each family)
BR(WR → tb̄) ∼ 26.5% - 27.3%

gL 6= gR = 0.37, tan β = 0.01, V L
CKM = V R

CKM

BR(WR → νR`) ∼ 6.7% (each family)
BR(WR → tb̄) ∼ 25.7% - 26.5%

gL 6= gR = 0.37, tan β = 0.5, V L
CKM = V R

CKM

BR(WR → νR`) ∼ 6.7% (each family)
BR(WR →WLh) ∼ 1.95%
BR(WR →WLZL) ∼ 2.0%

BR(WR → tb̄) ∼ 24.8% - 25.6%

gL 6= gR = 0.37, tan β = 0.5, V L
CKM 6= V R

CKM

BR(WR → tb̄) ∼ 15.7% for high MWR
(4 TeV)

∼ 24.7% for low MWR
(1.5 TeV)
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Scenario II: MνR < MWR

WR → `νR → ``W?
R → ``qq′, ` = e or µ .

WR → `νR → ``WL → ``qq′, ` = e or µ .

νW
+µ
L

` −→
i
√

2
γ
µ (gLPLKL cos ξ − gRPRKR sin ξ)

νW
+µ
R

` −→
i
√

2
γ
µ (gRPRKR cos ξ − gLPLKL sin ξ)

KL and KR are
PMNS mixing
matrices in the left
and right leptonic
sectors, defined as

KL = V
ν†
L

V `L ,

KR = V
ν†
R

V `R .
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Scenario II: MνR < MWR

eejj final state µµjj final state
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Correlating WR and νR mass bounds
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Scenario I: MνR
> MWR

Lower limits for MWR
(GeV) Exclusion

channel
Expected Observed

gL = gR , tanβ = 0.01, V L
CKM = V R

CKM 3450 3600 WR → tb
gL 6= gR , tanβ = 0.01, V L

CKM = V R
CKM 2700 2700 WR → tb

gL 6= gR , tanβ = 0.5, V L
CKM = V R

CKM 2675 2675 WR → tb
gL 6= gR , tanβ = 0.5, V L

CKM 6= V R
CKM 1940 2360 WR → tb

gL = gR , tanβ = 0.01, V L
CKM = V R

CKM 3625 3620 WR → jj
gL 6= gR , tanβ = 0.01, V L

CKM = V R
CKM 2700 2555 WR → jj

gL 6= gR , tanβ = 0.5, V L
CKM = V R

CKM 2650 2500 WR → jj
gL 6= gR , tanβ = 0.5, V L

CKM 6= V R
CKM 2010 2000 WR → jj

Table: Lower limits for MWR
in GeV, when MνR

> MWR
.
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Scenario II: MνR
< MWR

Lower limits for MWR
(GeV) Exclusion

channel
Expected Observed

gL = gR , tanβ = 0.01, V L
CKM = V R

CKM 4420 4420 WR → qqee
gL 6= gR , tanβ = 0.01, V L

CKM = V R
CKM 3800 3800 WR → qqee

gL 6= gR , tanβ = 0.5, V L
CKM = V R

CKM 3720 3725 WR → qqee
gL 6= gR , tanβ = 0.5, V L

CKM 6= V R
CKM 3300 3100 WR → qqee

gL = gR , tanβ = 0.01, V L
CKM = V R

CKM 4500 4420 WR → qqµµ
gL 6= gR , tanβ = 0.01, V L

CKM = V R
CKM 3950 3800 WR → qqµµ

gL 6= gR , tanβ = 0.5, V L
CKM = V R

CKM 3900 3750 WR → qqµµ
gL 6= gR , tanβ = 0.5, V L

CKM 6= V R
CKM 3400 3350 WR → qqµµ

Table: Lower limits for MWR
in GeV when MνR

< MWR
.
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BM I : MνR > MWR
BM II : MνR < MWR

mWR
[GeV] 2557 3689

mνR [GeV] 16797 1838

σ(pp → WR) [fb] @13 TeV 48.7 3.98

σ(pp → WR) [fb] @27 TeV 478.0 77.3

BR(WR → tb) [%] 26.3 19.9

BR(WR → jj) [%] 58.6 45.8

BR(WR → νR`) [%] - 6.5 (each family)

BR(WR → h1WL) [%] 1.8 1.5

BR(WR →WLZ ) [%] 2.0 1.6

BR(νR → `qq′) [%] - 65.3

BR(νR →WL`) [%] 1.1×10−4 33.1

BR(νR →WR`) [%] 99.9 -

Table: Related Branching Ratios and Cross Sections for BM I and BM II.
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Thank you!


