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e Flavor symmetry / unification models can
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Neutrino masses motivate the seesaw
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e Many high energy completions A my, Flipped SU(5) + A4
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Iat D t6 ch df . Degrees of freedom are reduced,
relate mI/ O Charged Termion masses. lightest neutrino mass, 1 Dirac and 2 Majorana phases

V& . A
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e Flavor symmetry / unification models can
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STEP1: Generation of lepton asymmetry
N; - 4,H, N;— ¢,HT

1 [ 1
T(N; — £,H) # T'(N; — £,H'). CPV source

STEP2: washout of lepton asymmetry (BEs)
inverse decays erase part of the source

STEP3: lepton asymmetry = baryon asymmetry

28
YB = EYB_L, YX = ‘nx/S.
np —nNg
nB = = £

~ 6.12 x 10710
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Leptogenesis

Heavy mass basis: U} MgUg = Diag(My, My, Ms),

h=hUgr, M; <M, < Ms.
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Leptogenesis

Heavy mass basis:

Ug MRUR = Diag(My, My, M3),

h = hUg,

+
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STEP2: washout of lepton asy. (BEs)
inverse decays erase part of the source
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Leptogenesis

Heavy mass basis: Uz MgUg = Diag(My, My, M3), h= hUgr, My < My < Msj.
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Numerical Results

e Scan over more than 107 points for each model Model B NO, iiis=ing
e Normal ordering (NO) works

e Model A (f = u) fails
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Successful leptogenesis is found only in a limited part
of the parameter space, especially for the range
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Other Pheno.

Search for heavy neutral lepton Loy = 'S Ven £y* PL NW, + h.c.
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Other Pheno.

Search for heavy neutral lepton Ly = —iz Ven £y* PL NW, + h.c.

7

10°-
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CMS 2024

p It f, y,+ < < 17#

All the successful leptogenesis points have

TS 102 103 104 105 | V,yI> < 0(107"?) for My, > 10° GeV

Really hard to detect on collider
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Other Pheno.

Neutrinoless double beta decay

Lw = ——VeNM“PLNW +hec.,
<mee> z e — /mN
Standard contrlbuuon Extremely small,

can be neglected

2 2 2 2icy B—dcp
(Mee) = |C12013m1+312‘313m26 + s7ymge® P =0cr)
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Other Pheno.

The successful points in model B

Neutrmolegs double beta decay (f = d. M, ~ M) and model C (f = ¢) can

Lw = 3 Ven 4" PL NW, + h.c., be probed by next-generation experiments

L | 1 LI L llI 1 1 LI L Ill B | LI L II =

d, —> >— U5, d, —> >— Up, B . -

W /4 107 5 _

Fr er F  KamLAND-Zen 800 | E
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> 10-2. LEGEND-1000 N

vy NS % E  nEXO ey :

€L €r ¢ [ NO e ,

W E 1073 s ' B -

y — i I A E——, - ek :

= 2m. 2 - é) é) :

(Mee) Z Ueiml N = Zi Veimp/mNi 1074 T < =

E A % 2 AN =

Standard COI’ItI‘IbUtIOI’I EXtremer Sma”, C Lot Lot a4y gl a
can be neglected 10~ 10 1072 107!

Mjightest [eV]
/\ [v¢: with / without spectators

BAU selection: (6.12 +0.20) x 10~ '°

— |¢2.c2 2 2 2ic 2 2i(8—5
<mee)—)012013m1+812013m26 + s73m3e (B—dcp)
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M ~
{mlightest7 ocp, O, )8} CeOnSE R ? {M’M h} — {7737 mﬂﬁ}

symmetry-fixed mp

- Certain UV complete model to give predictive seesaw

Introduce symmetry to reduce the degrees of freedom m = Qﬁftf

Induce special structure  Mp ~ M ¢ Upyng ;! UliMNS mf

- Leptogenesis fully determined by low energy parameters
NO solutions are found in Models B (f = d) and C (f = e)
heavy neutrinos have similar masses, but not resonant

* Neutrinoless double beta decay gives a complementary test

Certain viable solutions can be examined in next-generation experiments
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