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(g-2) anomalies

[Resonaances blog (Jester)]
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BNT model

Approach here: dimension 7 operator LLHH(HTH) = m, = c <£—\/2>3
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[Babu, Nandi, Tavartkiladze (2009)]

e New physics mass scale of O(1 — 10) TeV
e Particles with many electrical charges (ST++, W+ )
e Yukawa matrices that enter in CLFV processes, (g —2) and EDM

[BNT pheno see: Gosh, Jana, Nandi (2018)]



(g-2), in the BNT

Effective EM dipole moment operator: cgﬁ EUWPR@F’“’
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(g — 2)a is proportional to mj_ J

= The diagonal of the Yukawas is related to (g — 2).

= The off-diagonal participates in (¢ — ¢+ 7).



(g-2), in the BNT

Not allowed by
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(g-2), in the BNT
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Extended BNT model (BNT¢)

To explain both (g — 2) anomalies we add ¢ = (1, 3,0).
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(g-2),, in the BNT¢

Yo =(f,1,1),v5 =1GeV, my =1TeV
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Production cross-sections

Vs =13 TeV

e High-lumi LHC: more than 100
(20) events for my = 1.5(1.8)
TeV before cuts

e Current (non-dedicated)
multi-lepton searches by CMS:
optimistic rough estimate
my > (800 — 900) GeV
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Branching Ratios

—

Br(p—e

Neutrino data requires that at least one Yukawa matrix to be
non-diagonal:

= flavour violating decays of W+, W+ and WO

[A29)] (4 4m)I
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The upper limit on Br(u — ey) does not restrict the possibility to have
flavour violating decays for W.
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Branching Ratios

BUT to explain a,, a. and obey the upper bound from cLFV decays at
the same time we need large diagonal Yukawa matrices.

= Heavy fermion decays are very nearly flavour diagonal.
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Enhancement of the decay W — eTh®, particular of the BNT ¢ model.
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< (1-3) TeV,

~

partially within reach of the high-luminosity LHC.

e The original BNT model can explain a, for my

e Both anomalies can be explained extending the BNT with a triplet ¢
(BNT¢ model).

e The smallness of m,, and the explanation of both anomalies, selects
a specific part of the parameter space: large O(0.1 — 1) nearly
diagonal Yukawas.

e To avoid CLFV bounds, decays of the heavy fermions are necessarily

flavour conserving.

e The pattern of the branching ratios can trace the presence of ¢ in
the model.
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Backup (more... really?)



(g-2), in the BNT

vs =1GeV, Yg
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(g-2), in the BNT¢

Yy = (f,1,1),vs = 1 GeV, my = 10 TeV
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CLFV decays in the BNT¢
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EDM in the BNT¢

Yy = e™Pe(f,1, 1),v5 =1GeV
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Branching Ratio of V9
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