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Baryon Asymmetry UnivetyCoIIegeLondon
Generation and Washout

» Classic Example: High-Scale Leptogenesis
> Generation via heavy neutrino decays
- Competition with LNV washout processes
- Conversion to baryon asymmetry

- EW sphaleron processes at T =~ 100 GeV
* Observed asymmetry
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» What if we observe lepton number
violating processes at the LHC or
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Induced Washout

» Compare LHC cross section with
lepton number asymmetry washout

MpMy Ky (My/T)
T*  fq,q,(Mx/s)

[
?W >3 %1073 X (SOLHC)

> Lower limit on total washout rate
- Neglecting other washout processes

OLHC
fb

I M
log1o 7W >7+0.6 (ﬁ — 1) + log1o

> Observation of LNV @ LHC corresponds
to highly effective washout I,,/H > 1

- Excludes Leptogenesis models
that generate asymmetry above My
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Caveats

» Cannot exclude scenarios that
generate a lepton number
asymmetry below observed
scale My
> But strong limits still apply

» Asymmetry can be present
in one lepton generation only
- Unambiguous falsification
requires observation of LNV in
all flavours (or observation of
low energy LFV such as 7 — ey)

» Sphalerons only affect LH leptons...What
if LNV is observed for RH leptons only?

> Not an issue as all LH and RH charged fermions
are in thermal equilibrium = Mgy,

» Symmetry in new sector coupled via hypercharge

induces (B — L) chemical potential
(Antaramian, Hall, Rasin ‘93)
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Caveats

» Cannot exclude scenarios that
generate a lepton number
asymmetry below observed
scale My

o But strong limits still apply
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» Sphalerons only affect LH leptons...What
if LNV is observed for RH leptons only?

> Not an issue as all LH and RH charged fermions
are in thermal equilibrium = Mgy,

» Symmetry in new sector coupled via hypercharge

induces (B — L) chemical potential
(Antaramian, Hall, Rasin ‘93)
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Washout via 0vgp operators m

» Analogous analysis using LNV
effective operators of mass
dimensions 5, 7, 9, 11
o 129 Operators
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> Matching to OvBp operators

g*v? Grer  g*u GF€9.11) __{:94 9602}
N V2 2A0 om, ATAT

2d—8
Tijp =2.1x10% y- (Ap/AD)

Frank Deppisch | Falsifying with Martin | 23/01/2024



iy

Washout via 0vgp operators .m

» Analogous analysis using LNV

effective operators of mass
dimensions 5, 7, 9, 11
o 129 Operators
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> Matching to OvBp operators
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Observation of ovgg / LFV
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Majorons and RH Currents m

. d
» Effective RH lepton currents \G:)é
with massless scalar ¢ e
» Giving rise to long-range /@k“
. . d U

contribution to 0vBB¢ decay

s (Gpcosfc)? e
M= epyx——F—— /d xd 1/
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;
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> No suppression with v mass

» Calculation follows long-range
n and A OvBB modes
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Majorons and RH Currents m
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UV Model: LR

» Extended Gauge Symmetry
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Gir=SUB) X SUR), X SUR) g x ULy = SUB)e X SUR), x U(1)y

Field | SU(2), SU@2)r B—-L ¢ X SU@B)c
aL 2 1 1/3 0 1/3 3
qR 1 2 1/3 0 1/3 3
¢r 2 1 4 @ -1 1
(R 1 2 10 -1 1
ULR 1 1 1/3  +1 4/3 3
Dir| 1 1 s < 8B B
Enr 1 1 1 4 B 1
Npr| 1 1 4 41 © 1
YL 2 1 0 +1 1 1
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UV Model: LR or LQ

dp(r)
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- __Hirsch-Fest
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Thanks a lot for the Collaboration

and Happy Birthday!
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