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 L-violation responsible for OvSp decay and wash-out on L and B
« Connection to asymmetric dark matter (ADM)

« Conclusions
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We examine the constraints on baryogenesis if anomalous weak baryon violation is in thermal equilibrium at high
temperatures. If neutrinos have Majorana _masses, there is an upper bound on the scale of baryogenesis:
T,< 10'2GeV(1 eV/m,)?, where m, is the mass of the lightest neutrino, and no baryon number is generated at temperatures
below T,.
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Chemical potential equilibirum

— pg +pE + pdp =0 —pg—pE + puy =0 —pe+ pg A+ e, =0

2
3Bug+1e) =0, pg+2pup — pag = be = peg + 51 =0,

All chemical potentials vanish after AL=2 kicks in !

pro + pr =0

y , BT —L=B=0
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Operators

» We single out operators which
contribute OvSp with short-

and long-range interactions.

O5 = %(LiLj)HkHleikeﬂ,
Or = 5 (L'd) (@) Hoey
o O = (L) (Quit) Qi)
(c) (d) O = %(LiLj)(dec)(deC)HmHﬁjmm;

FIG. 1: Contributions to Ov3[ decay generated by the oper-
ators in Eq. (2) in terms of effective vertices, point-like at the
nuclear Fermi momentum scale.
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Lepton Flavor Violation (LFV)

= Since we only study wash-out effects resulting from the 0vf3S
operators, only e-lepton asymmetry will be eliminated.

" |n order to washout other flavor asymmetries, one would need
LFV operators together with the 0vf3§ operators.

" Westudy ¢, > €;+7 and £, > £, conversion

Ogh — ngfy[_JgO'W/f_cHFw/
Ouvtgq = Crugq(C1110)(q I2q)

693 2

Crrgg =
o5A2 qq 5
167 A%,y Aeeqq

CEE'Y —

II : Lorentz structures
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1014E I? _ » From Ovf3f3, one can not

_ I _ differentiate Og and O4; from
1012_ f_u/}ure _ O5

- current . » However, Og and O41 can be
10100 ] probed at the LHC

% 108; Ovip LFV _

105 II ] Os= 2 (L'L)H" H ey,

- ] 1

E E - 1 Jjc Co,C J
104 H : O; = 13 (Ld)(eu VH €5,

t LHC reach E 1 i ri .
| T |1 0= @) Q@)
IOZ—EWscale . 1 B
. . . | . . .3 On= G (LZL‘])(Qk:dC) (Qldc>HmHi€jk€lma

05 07 09 011 Oyey Or(’y O,ueqq



SDU-& CP3 Origins

NIVERSITY OF Cosmology & Particle Physics

Caveats

» Ovf3p decays only probe the electron flavor, so LFV is needed to
wash out asymmetries stored in u and zflavors

» To carry out the analysis in a model-independent way, we
assume no correlation between the generation mechanism
and washout

* The existence of a decoupled sector can protect asymmetries
from washout in the visible sectors (Phys. Lett. B207, 210
(1988) and 1309.4770)



SDU-+ CP3Origins

UNIVERSITY OF Cosmology & Particle Physics

Can ADM save world?

— pg +pE + pdp =0 —pg — pE + puy =0, —pe+ pa + pep, =0

2

3Bug+1e) =0, pg+2pup — pag = be = peg + 51 =0,

All chemical potentials vanish after AL=2 kicks in !

po+ p =0
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Baryogenesis, sphalerons, and the cogeneration of dark matter

S. M. Barr
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Processes involving the electroweak anomaly can erase completely a primordial baryon and lepton
asymmetry if B—L=0. This has led to the search for plausible mechanisms for weak-scale baryo-
genesis, or for the generation of a primordial B —L asymmetry. Here it is emphasized that if another
quantum number conserved up to anomalies is present electroweak anomaly processes would not neces-
sarily erase a primordial baryon asymmetry even if B —L=0. Moreover, an asymmetry in the new
quantum number that is comparable to the baryon asymmetry is generated concomitantly due to the
electroweak anomaly. This asymmetry could be the origin of dark matter.

aB+BL+yX=0 B=L=— |—Y— |x+#0

A 4
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Can ADM save world?

— pg +pE + pdp =0 —pg — pE + puy =0, —pe+ pa + pep, =0
2

S-S ptpory=6=, f1g + 2hup = pap = e = Hen + i =0
ILL£+II’LH:07

If particles in the dark sector are also charged under
SU(2),, then the sphalerons can transfer symmetry
between B, L and X (dark charge) => Asymmetric DM

3 (3 g + pe) + nxpx =0,

M. T. Frandsen, C. Hagedorn, WCH, E. Molinaro, H. P3s, arXiv:1801.09314
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Can ADM save world?

— pg +pE + pdp =0 —pg — pE + puy =0, —pe+ pa + pep, =0

2
3Bug+1e) =0, pg+2pup — pag = be = peg + 51 =0,

ILL£+II’LH:07

If models need an extra asymmetry-transfer
interaction, then DM asymmetry will also vanish!

X[Q)l\'l (KH)2 ] XDl\,.IdeRuR (OI’ X%MdeRuR)

M. T. Frandsen, C. Hagedorn, WCH, E. Molinaro, H. P3s, arXiv:1801.09314
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Can ADM save world?

— pg +pE + pdp =0 —pg — pE + puy =0, —pe+ pa + pep, =0

2
3B g +110) =0, —pietppw—ppar—Hr—ter =0

ME+/‘LH:07

» If there exist particles carrying U(1), charge, the
hypercharge neutrality condition will be modified

K F1; Sk era
Spg+ 6y —3pay —3pe — 3 per + 205 —2np (5) p(s) =0

M. T. Frandsen, C. Hagedorn, WCH, E. Molinaro, H. P3s, arXiv:1801.09314
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» Observation of LNV via Ovbb decay or at colliders together with
LFV can falsify high-scale baryogenesis/leptogenesis

> In certain ADM models, the existence of DM can revive high-

scale baryon asymmetry generation mechanisms and realize the
connection of the baryon and DM density

» ADM models that require an extra asymmetry transfer
mechanism may be constrained by LNV observation



