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Left-right simmetric models based on the group
SU(3)C X SU(2)L X SU(Q)R X U(l)B_L

can solve these problems
o the symmetry between right- and left-handed SU(2) groups is restored

o the smallness of m, by seesaw mechanism and neutrino oscillations
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Minimal left-right-symmetric model
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Higgs potential

V(6. AL, M) = —uf (Tr(eT¢]) — u3 (Tr(de1+ (Tr(67¢])) — w3 (Tr(apal]+ Triagal))
+ M ((Trw*]) )+A2 ((TT[¢¢ N)?+ (riat ¢>)2) + g (TridsT1Tr(dT9))

2
1
+  na(Triee’] (Trige’ + TrigTel))

N— ((TT[ALATL])z + (TT[ARA;])2>

+ pa (TT[ALAL]TT[A}ATL] +Tr[ARAR]Tr[AI?ATR])

+  ps (TriapaliTriagal))

+  pa (Tr[ALAL]Tr[AT abr+ Tr[ATLATL]Tr[ARAR])

+ (Tr[qbqb ] (Tr ApAl ]+ Trlagal ]))

+ o2 (Tried'|Tr(aRAL] + TrioTdITraLA]))

+ a3 (TrletATriARAR] + TridT oI TrA L AT )

+  ag (Triee’apal]+ TrieTearal])

+  p1 (Trisanstal]+ e’ areal)) + 62 (Tridars’al ]+ Trigt aLoal)

+ B3 (Trisardal]+ TrieTaLéal]), €]

GUT and/or SUSY: 8; =0or 8; ~0 @

E. Fedotova in collaboration with M. DPhenomenological consequences for the sl a2l o) =20k JoJ [T Y05 {0 IR 1T b O To L0




Symmetry breaking

@ The initial LR symmetry is spontaneously broken

SU(?)L X SU(Q)R X U(l)B L —)SU(Z)L X U(l) (2)
@a=s (0 0).  emzom) 3)

@ The bidoublet and the left handed triplet acquire VEVs as a result of
spontaneous symmetry breaking

SU2)z x ULy 228 1), (4)
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where \/k% 4+ k3 = 246 GeV,
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v = L Poki + Bikikz + Bsks ~0 VEV seesaw (6)
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The value of the Ag-VEV, vg
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Seesaw type II mechanism in neutrino sector

gg(ﬁ@)My(ZIE), where M:(f\‘% %ﬁ) (M)
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v~ My, — MpMz' M}, seesaw 11 (10)
An active-sterile mixing matrix © can be parametrized as (QQ7 = I)
0= iUPMNs\/TTTLQ\/ﬁU}:,, (11)
where M =1 — Ubyns MrUpuns, OrF 1 =1n UPMNSMUEMNS

* in the approximation O(6%) < 1, m <« M, Uy =1 Dubinin, Fedotova, Kazarkin, 2506.04035 [hep-ph|
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Currents in lepton sector

. , Y
Llep:LI’Y“ (13 +QI* WLH+g 7B )L[, I=L,R (13)

L1 - - .
ke=3 > VX [(UTU)a.%(PL +@UTen)(e'U )aﬁ‘}PR] v,
X=27Z1,Z2

Lhe =25 Y WX [UdkPL+ (07U )akPe] v+ e,
\/Q X=W;, Wy
1 .
LNo=5 > Nyx, [(@T@)C&PL + af}PR] N
X=2Z1,Z3
1 *
+3 X, [(Ufe))a%(PL —(w'e )af}PR] N+he |,
X=21,Z5
£l :% V"X, (©ak Py — a%¥ Pr)N +h.c.,
=W3,Wa
where U = UpyNS» alv’Vl = —aﬁ,z = cos§&, uﬁ,z = a{}vl =sin&, and
aél =e [ta/lcd, +tw(cy — c;‘;,/2s¢)} s a?l = —esy [262<}V Sow + tw eoy 1/2} s
aéz = [t;VI% +tw(sg + C;V%//qu)] ’ a§2 =eco [ 2300 55w + tweg 1/2] ’

HAMA®
Mry

cy = cos @, sow = sin20y, tyy = tanOy, g = /sy, Oy is the Weinberg angle, ¢, { are mixing

the gauge sector, Vll,,R =1

Un =1,95, =gr =9 Dubinin, Fedotova, Kazarkin, 2506.04035 [hep-ph]
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HNL phenomenology at low energy

- . ULt P m = diag(m1, ma, ms),
O: =m—-—U MU, A
M T g PMNS UPMNS, M = diag(M;, Ma, Ms)
Case 1 \ Case 2 Case 3
If M; < vgr Mr ~ vg, M, < vR,
and/or Ms 3 ~ vpg,
v, =0 v KMy | vL ~my vL ~ My
then m o~ m ‘
OMLRM O, MsMm strong sensitivity to vz, eq. (11)
Eff.theory
at low /s | vMSM SM SM+N;
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Mixing sensitivity to the A -VEV, v,
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Inverse neutrinoless double beta decay, i0v35
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Prospects and conclusions

We considered the minimal SU(2)r x SU(2)r x U(1) model with a nonzero v,

o We discussed three model regimes that correspond to such effective theories at
low energies as vMSM, SM+HNL or SM. The phenomenological consequences
are well studied in the literature.

o We found out that the mixing parameter strongly depends on vz, in the following
cases

v ~ My and (1) M273 ~ VUR or (11) M1,273 ~ VUR

e However, the dependence of o(e”"e™ — W~ W ™) on vy, is extremely small. It
seems that it is hardly possible to determine the value of vy experimentally.

> The calculation of o(e”e™ — W~ W ™) must be performed using a different

method.

E. Fedotova in collaboration with M. DPhenomenological consequences for the sl a2l o) =20k JoJ [T Y05 {0 IR 1T b O To L0

> New processes need to be found and analyzed.
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VMSM : O = iUpuns ViV MU}:,, seesaw 1 (14)

Casas J., Ibarra A., Nucl.Phys.B 618 (2001) 171

LRSM : O = iUpmnsVmQV MUIT\,, seesaw IT (15)

Dubinin, Fedotova, Kazarkin, 2506.04035 [hep-ph]

where QQ7 =1,
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