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e Self-contained model (SUSY)
- Full flavor structure

- DM = RH sneutrino
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Main ideas

1. Baryogenesis and dark matter are linked.

2. The baryon asymmetry is related to B-meson
observables.

3. SUSY theory contains all the ingredients.

4. Fully testable model: flavor, collider & astrophysical
observables.
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If you want to know more...

1. Go to Miguel Escudero’s
talk this afternoon

Baryogenesis and Dark
Matter from B Mesons
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searches at reactors
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neutrino

he... Leptogenesis without Loops
searches at accelerators

Strong ] EReGL Il Collider Richard Ruiz
baryogenesis Searches for
Heavy Neutrinos: Lessons ...
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2. Talk to me!

SUSY with a light Dirac bino:

L- Gonzalo Alonso-Alvarez, Gilly Elor, Ann Nelson & Huangyu Xiao, arXiv:1907.10612
alonso@thphys.uni-heidelberg.de

Can CP violation in neutral meson oscillations explain
the matter-antimatter asymmetry of the Universe?

Baryogenesis from neutral B meson oscillations

Sakharov condition | Sakharov condition Il Sakharov condition Il
Out of equilibrium CP violating oscillations B-mesons decay into .
late time decay Dark Matter and hadrons Baryogenesis

0 - -
b @@ /@ Dark Matter Yp =87x10"1
anti-Baryon
C o> 1l 0 % s
: 000 o
Ve o e Dark Matter

Ty ~ 20 MeV Ad, A3, BR(B — ¢¢ + Baryon + ...) Qpmh? = 0.12
Producing B mesons and baryon asy y cosmologically. Adapted from arxiv:1810.00880.
New particles Constraints and testability
K v e Particle physics Astrophysics
" ] ¢ Semileptonic asymmetries ¢ Neutrino masses
a4 * Flavor violation ynsinB ~ 1078
,,‘;e - A * Exotic B decays * DM decay o
> Br(B—B+X)2few- 107" | g —v+u+d+d
Particle ___Mass Description SUSY * Long lived particles * Neutron stars
(I’ 11-100 GeV Late-dec.aymg scalar Modulus, inflaton... — Bino / RH neutrino — Production
(1 1-4TeV Color-triplet scalar Squark N > 192QeV
P 12-42GeV Mediator Dirac bino - Faser, Mathusla, SHiP, ... Mg & 1-2Ge
VR 03-27GeV Dark sector fermion RH neutrino ¢ Supergravity & RPV - Capture
VR 12-27GeV| DM scalar baryon RH sneutrino
Semileptonic asymmetries RH sneutrino asymmetric DM

Measure the amount of CPV in B meson oscillations

SM values are small to generate the baryon asymmetry The Dirac bino decays ) » VR + VR
o b o4, dl

s b d . . .
SM: Aflsn = (2224£0.27) x 107° 5 RV 4 Asymmetric sneutrino DM generated at baryogenesis
1511.00a66  Alilsm = (—4.7£0.6) x 107 B } i B Symmetric component is usually overproduced, but
d B b
a @b b

efficiently annihilates into neutrinos

XD Adfexp = (—0.6 £2.8) x 1073 @
EXp: A;a\.‘,._: (21T 107 gy binu.squ‘a,5 box dagram Test: long-lived particles
There is much room for new physics! Production channels of the bino —> RHN at the LHC:
Test: invisible B meson decays oL
. . UR : Stable (DM)
The bino mediates the apparently B-violating decay: o . i
Br(B — DM + Baryon + X) 2 few x 10~ ] . GRS dlived
' 7
Good prospects, B factories & LHCb: Br(B) < 107° e If my, < Map, usual charged/neutral current decays
But this inclusive mode has not been targeted o If Muy > Moy, new LLD decay: VR — VR U S
Search: B meson decay to a baryon + ME Search: Prompt b jet + MET / LLD of RH neutrino

U(1)r SUSY with Dirac gauginos can accommodate
baryogenesis & sterile sneturino asymmetric DM production

—
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Baryogenesis mechanism
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B-mesons decay into
Dark Matter and hadrons
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New particles & SUSY model

Particle Mass Description
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New particles & SUSY model

Particle Mass Description
() 11-100 GeV Late-time decaying scalar Modulus, inflaton, ...

0 A scalar with mass
. me € 11 — 100 GeV
b generically decays into b quarks.
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New particles & SUSY model

Particle Mass Description
(IB 11-100 GeV Late-time decaying scalar Modulus, inflaton, ...
q 1-4TeV Color-triplet scalar Squark
, @

Color-triplet scalar
coupling to quarks
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New particles & SUSY model

Particle Mass Description
(IB 11-100 GeV Late-time decaying scalar Modulus, inflaton, ...
q 1-4TeV Color-triplet scalar Squark
W 1.2-4.2GeV Mediator Dirac bino
@

Dirac fermion connecting
the visible and dark sectors
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New particles & SUSY model

Particle Mass Description
0, 11-100 GeV Late-time decaying scalar Modulus, inflaton, ...
q 1-4TeV Color-triplet scalar Squark
Y 1.2-42GeV Mediator Dirac bino
VR 0.3-2.7 GeV Dark sector fermion RH neutrino
VR 1.2-2.7GeV Dark sector scalar baryon RH sneutrino

Dark sector singlet states:
e Fermion: RH neutrino

e Scalar baryon: RH sneutrino
Good DM candidate!
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A very testable scenario

e Semileptonic asymmetries e DM decay
 Flavor violation VR —> VR t+u+d+d
e Exotic B decays * Neutron stars
Br(B — B+ X) 2 few- 107" - Production
e Long lived particles My 2 1.2GeV
- Bino / RH neutrino - Capture
- Faser, Mathusla, SHIP, ... e Neutrino masses
e Supergravity & RPV yn sin 8 ~ 1078
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Thanks!

e Semileptonic asymmetries * DM decay

~ —

e Flavor violation VR —> VR + U+ d+d

e Exotic B decays * Neutron stars

Br(B— B+ X) > few-10"*

- Production

e Long lived particles My, 2, 1.2GeV
- Bino / RH neutrino - Capture

- Faser, Mathusla, SHIP, ...
e Supergravity & RPV YN SIn S ~ 10~°

e Neutrino masses

This project has received funding/support from the European Union’s Horizon 2020 research and innovation programme
Gonzalo Alonso-Alvarez  under the Marie Sklodowska-Curie grant agreement No 674896 “ELUSIVES”. BLV 2019, Madrid
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U(1)r SUSY

The U(1)R symmetry is identified with{baryon number

Superfield
U<, D¢
Q
H, H,
R., Ry
S, T, O
L
E°, N

Majorana gaugino masses are forbidden.

—> Dirac gauginos, can be light. mpeg ~ GeV

Gonzalo Alonso-Alvarez BLV 2019, Madrid




