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Sequential loop suppression mechanism

t-quark — tree-level mass from Yukawa couplings,
b,c, T,u — 1-loop mass; tree-level
suppressed by a symmetry.
s,u,d, e = 2-loop mass; tree-level & 1-loop
suppressed by a symmetry.
v; — n-loop mass (n > 2); tree-level & lower loops

suppressed by a symmetry.
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Example:

Sequential loop suppression mechanism
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Forbidden by symmetry G N=1, 2, 3,... sequentially
forbidden by symmetry G
Protecting symmetry G is : operators dim < 4 in Lagrangian.

is absent in the Lagrangian, but is generated by UV finite loops

G=Z,XZ)%XZ, Soft-breaking: u: oot
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Forbidden by symmetry G

Protecting symmetry G is : operators dim < 4 in Lagrangian.

General analysis of the possible protecting symmetries:

G>oOH DH; D> Hy 4 Sequential loop suppression V.5 >
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Sequential loop suppression mechanism

H H -
| I I
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> > — —L L5
\ 0 J | : J
Forbidden by symmetry G N=1, 2, 3,... sequentially
forbidden by symmetry G
Protecting symmetry G is : operators dim < 4 in Lagrangian.

is absent in the Lagrangian, but is generated by UV finite loops

Allows UV completions with SSB generated soft symmetry breaking.



g¢  L=Loy+D"H'D,H - V(HH) — (yulr Hvg +hec)
' +ivg#vg +iSr#Sk — (S MRVR + h.c.)
~Giin(ELSR)(SREL) — Ginv (SR SR)(SRSR) — Gloy WRVR)TRVR) -




Non-conventional mechanisms of neutrino mass generation: neutrino condensation

L=Ly+D*H'D,H - V(H'H) — (yyr Hvg +h.c.)
—I—iﬁﬁvlg + iﬁﬁSR — (S%MRVR + h.c.)
—Giin(LSR)(SrREL) — Ginv(S$SR)(SkSK) — Giny (V& VR) (VRVS) -

Extra Fields: v;,v$, S§

Predictions /
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Non-conventional mechanisms of neutrino mass generation: neutrino condensation

Extra Fields: v;,v$, S§

Predictions

/

u

,u,lin ~ <EVR>!
Hlin ~ ($ V)

Uinv ~ (5_;% SR)

L=Ls;+D'H'D,H — V(H'H) — (ygtL Hvg + h.c.)
—I—iﬁﬁvlg + iEﬁSR — (S%MRVR + h.c.)
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% ~ (Sgl)) EW Doublet
o ~ (S_}% SR) EW Singlet

b’ ~ (KVR) EW Singlet
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Hadronization
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