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Muon g-2 and gauged U(I)LM_LT

(g — 2)ﬂ anomaly can be explained with Z’in gauged U(I)Lﬂ_LT models

Deviation from the Standard Model: 4.20

[The Muon g-2 Collaboration (21)]
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Type-l seesaw mechanism under U(I)L”_LT -1-

Up's under gauged U(I)Lﬂ_LT can reproduce neutrino oscillations

Minimal gauged U(I)LM_L

7 [Asai, Hamaguchi, Nagata (17)]

Charge L, vk, +1, L,vg, -1, Others (L, vg, ) - 0
U(I)Lﬂ_LT breaking scalar o : +1

Lagrangian of neutrino sector
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Type-l seesaw mechanism under U(I)L”_LT -2-

Up's under gauged U(I)Lﬂ_LT can reproduce neutrino oscillations

v mass matrix: m, =— (H)*U;} . [A, Mz'2[1U%
(M,, 0 0) o M, h(o) h (o)
M,=10 0 M, Spontaneous breaking hy(o) 0 M, (o) =V'12)
f Ud
0 M, O of UDy,-L, o) M, 0

All v parameters are determined by observed values of oscillations
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Leptogenesis under U(I)LM_LT

How about Leptogenesis??

We investigated whether leptogenesis can work or not in the
gauged U(I)Lﬂ_LT model responsible for muon g-2
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) M,, <M, (or M,,> M,,): Heavier mass < 10'* GeV

——> Decaying leptogenesis
[Fukugita, Yanagida (86)][Pilaftsis (97)][Pilaftsis, Underwood (05)]

i) M,, ~ M, Degenerate mass < (o) = 0(10) GeV

—— Qscillating leptogenesis
[Akhmedov, Rubakov, Smirnov (‘98)][Asaka, Shaposhnikov (‘05)]




Broken or not in cosmological history?

Whether U(l)Lﬂ_LT is broken or preserved is important for leptogenesis
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Restoration with g, is evaluated when U(l)Lﬂ_LT s broken and no o, vp
and Z’ initially



Thermalization

U(l)Lﬂ_LT gauge interaction thermalizes o through uji(t7) — oo™
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Thermalization temperature: T, ~ 4 - 10° GeV (5 glz(')_4>
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U(l)y,-, symmetry is restored in v’ < T'< T,

vr and Z" are also thermalized at T < T;, and contribute to



Finite density effect

Even before thermalization particles around o provide mass correction
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Restoration of U(I)LM_LT

U(l)Lﬂ_LT Is exact in temperatures in which leptogenesis can take place

Forg, =35 - 10~* and v/ = 50 GeV from muon g-2,
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o, Up, Z' are thermalized

Restoration by thermal mass Restoration by finite density effect
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(baryon asymmetry is fixed)
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U(I)LM_LT IS exact




Right-handed neutrinos under exact U(I)L”_LT

There still exist ingredients; CP violation and lepton number violation

'CP violation: at least one physical phase in Agr Mgy, Ny and M

Lepton number violation: M,, and M ,,
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For decays, Pseudo-Dirac representation U = [ " | for mass basis
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Leptogenesis with either vy, or ¥ decay can be considered



Decaying Leptogenesis

CP violation arises interference between tree and loop diagrams
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Vertex diagram  Product of Yukawa couplings in interference term

Up, decay: | 4, K

, , Real
¥ decay: [4,]7]4,]

Selt-energy diagram Not exists. Just self-energy of incoming v

Restricted flavor structure forbids to provide CP violation

No leptogenesis from decays



Oscillating Leptogenesis

CP violating v oscillations are source of lepton asymmetry

Density matrix formalizm  (p,, \
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Density matrix of vg : Py, = Pup <
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Oscillations are described by commutator with effective Hamiltonian
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Restricted flavor structure forbids to give rise v oscillations

No leptogenesis from oscillations too




Summary

We found incompatibility of leptogenesis with the gauged U(I)Lﬂ_LT

extension responsible for muon g-2

Contrary to optimistic expectation, the minimal extension fails to
explain the muon g-2 anomaly, neutrino masses, and the baryon
asymmetry of the Universe at the same time

Other approaches or further extensions compatible with U(I)Lﬂ_LT are

necessary to construct theory for such phenomena beyond the
Standard Model



