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Motivation

" Baryon asymmetry of the visible 
Universe.!

" Baryogenesis from B meson 
oscillations: !

  Elor, Escudero & Nelson [1810.00880]!

" Self-contained implementation 
(SUSY)!

- Full ßavor structure!

- DM = RH sneutrino
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R-symmetry: Global transformation !
of the supersymmetry generators:!

Can be identiÞed with baryon number. !

Majorana gaugino masses break U(1)R and are forbidden.!

              Dirac gauginos, can be light.

U(1)R SUSY

Superfield U(1)R (B #)

Uc,Dc 2/3
Q 4/3

Hu,Hd 0
Ru,Rd 2
S, T, O 0

L 1
Ec, Nc

R 1
<latexit sha1_base64="IH0JL1U7O58xc6dG29Xs3Ol3Rp4="></latexit>

)
<latexit sha1_base64="kwN24nCTWd4iVWMRWZNufq1+VZ0=">AAACEXicbVDNTgIxGPwW/xD/UI9eGomJJ7KLJnokevGIRsBk2ZButwsN3e2m7aJkw1MYr/oc3oxXn8DH8A0ssAcBJ2kymfm+djp+wpnStv1tFVZW19Y3ipulre2d3b3y/kFLiVQS2iSCC/ngY0U5i2lTM83pQyIpjnxO2/7geuK3h1QqJuJ7PUqoF+FezEJGsDaS27ljvb7GUorHbrliV+0p0DJxclKBHI1u+acTCJJGNNaEY6Vcx060l2GpGeF0XOqkiiaYDHCPuobGOKLKy6aRx+jEKAEKhTQn1miq/t3IcKTUKPLNZIR1Xy16E/E/z011eOllLE5STWMyeyhMOdICTf6PAiYp0XxkCCaSmayI9LHERJuW5m4KhixReeqnWWzTkbPYyDJp1arOWbV2e16pX+VtFeEIjuEUHLiAOtxAA5pAQMALvMKb9Wy9Wx/W52y0YOU7hzAH6+sXgqWfIQ==</latexit>

mB̃ ⇠ GeV
<latexit sha1_base64="ujoFlHsw48kNC/h8LkMQWElh9K4=">AAACJnicbVDLSgMxFM34rPVVdSlIsAiuykwVdFnqQpcV7AM6pWQyt21oMjMkmWIZZufHiFv9Dnci7vwF/8C0nYVtPRA4nHNvcnK8iDOlbfvLWlldW9/YzG3lt3d29/YLB4cNFcaSQp2GPJQtjyjgLIC6ZppDK5JAhMeh6Q1vJn5zBFKxMHjQ4wg6gvQD1mOUaCN1Cyeim7iacR+Sapq6ignsCqIHUiS30Ei7haJdsqfAy8TJSBFlqHULP64f0lhAoCknSrUdO9KdhEjNKIc078YKIkKHpA9tQwMiQHWS6T9SfGYUH/dCaU6g8VT9u5EQodRYeGZyklEtehPxP68d6951J2FBFGsI6OyhXsyxDvGkFOwzCVTzsSGESmayYjogklBtqpu7yR+xSGWpH2exTUfOYiPLpFEuORel8v1lsVLN2sqhY3SKzpGDrlAF3aEaqiOKntALekVv1rP1bn1Yn7PRFSvbOUJzsL5/AbZlp5s=</latexit>

Q ! e�i↵Q
<latexit sha1_base64="7Z2/Jnm+NUtvh8oyj1CCxWBCuYU=">AAACK3icbVDLTgIxFO3gC/GFunTTSEzcSGbQRJdENy4hkUfCILnT6UBD55G2g5IJH+DHGLf6Ha40bv0A/8AOzELAkzQ5Oefe9vQ4EWdSmeaHkVtZXVvfyG8WtrZ3dveK+wdNGcaC0AYJeSjaDkjKWUAbiilO25Gg4DuctpzhTeq3RlRIFgZ3ahzRrg/9gHmMgNJSr1iq24L1BwqECB+w7YMaCD+hk/vkjNnAowFM6nrKLJtT4GViZaSEMtR6xR/bDUns00ARDlJ2LDNS3QSEYoTTScGOJY2ADKFPO5oG4FPZTaafmeATrbjYC4U+gcJT9e9GAr6UY9/Rk2laueil4n9eJ1beVTdhQRQrGpDZQ17MsQpx2gx2maBE8bEmQATTWTEZgACidH9zN7kjFsks9eMstu7IWmxkmTQrZeu8XKlflKrXWVt5dISO0Smy0CWqoltUQw1E0BN6Qa/ozXg23o1P42s2mjOynUM0B+P7F8ttqbQ=</latexit>

Q† ! ei↵Q†
<latexit sha1_base64="Imy9kX1/8Pu/Yr46wnt4+vR4qWk="></latexit>
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A late time decaying scalar!

Produces b quarks that hadronize into B mesons.

Baryogenesis mechanism
Sakharov I Sakharov II Sakharov III

⌫R
<latexit sha1_base64="K34EbzS/JbsLOW7S9F0AL+7A3JI="></latexit>

⌫̃R
<latexit sha1_base64="XUglH7Ebn+V7NtQxKSP+jHZKBP4="></latexit>

TBBN < T < TQCD
<latexit sha1_base64="h0wv9L9hvWKWIK/Xh/Q0ldTl+nI="></latexit>
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Baryogenesis mechanism
Sakharov I Sakharov II Sakharov III

⌫R
<latexit sha1_base64="K34EbzS/JbsLOW7S9F0AL+7A3JI="></latexit>

⌫̃R
<latexit sha1_base64="XUglH7Ebn+V7NtQxKSP+jHZKBP4="></latexit>

The CPV in the B meson 
system is enhanced by      
bino-mediated box diagrams.
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⌫R
<latexit sha1_base64="K34EbzS/JbsLOW7S9F0AL+7A3JI="></latexit>

⌫̃R
<latexit sha1_base64="XUglH7Ebn+V7NtQxKSP+jHZKBP4="></latexit>

⌫R
<latexit sha1_base64="K34EbzS/JbsLOW7S9F0AL+7A3JI="></latexit>

⌫̃R
<latexit sha1_base64="XUglH7Ebn+V7NtQxKSP+jHZKBP4="></latexit>

q̃
<latexit sha1_base64="NjhWBrBrdJe2yCl2bVFV+ORTYrc="></latexit>

�00
123

<latexit sha1_base64="/RY6AZxYe1khJrGlxu+zRTe4wl4="></latexit>

B̃
<latexit sha1_base64="vfXXmd80KHUvPw0almdJy4Th6L0=">AAACD3icbVDLTgIxFO34RHyhLt00EhNXZAZNdElw4xITeRiYkE6nQEPbmbR3iGTCRxi3+h3ujFs/wc/wDywwCwFP0uTknHvb0xPEghtw3W9nbX1jc2s7t5Pf3ds/OCwcHTdMlGjK6jQSkW4FxDDBFasDB8FasWZEBoI1g+Ht1G+OmDY8Ug8wjpkvSV/xHqcErPTYAS5CllYn3ULRLbkz4FXiZaSIMtS6hZ9OGNFEMgVUEGPanhuDnxINnAo2yXcSw2JCh6TP2pYqIpnx01ngCT63Soh7kbZHAZ6pfzdSIo0Zy8BOSgIDs+xNxf+8dgK9Gz/lKk6AKTp/qJcIDBGe/h6HXDMKYmwJoZrbrJgOiCYUbEcLN4UjHpss9dM8tu3IW25klTTKJe+yVL6/KlaqWVs5dIrO0AXy0DWqoDtUQ3VEkUQv6BW9Oc/Ou/PhfM5H15xs5wQtwPn6BcfJnjA=</latexit>Neutral B mesons can decay into 

a baryon + dark anti-baryon.!

           Apparent B violation.)
<latexit sha1_base64="kwN24nCTWd4iVWMRWZNufq1+VZ0=">AAACEXicbVDNTgIxGPwW/xD/UI9eGomJJ7KLJnokevGIRsBk2ZButwsN3e2m7aJkw1MYr/oc3oxXn8DH8A0ssAcBJ2kymfm+djp+wpnStv1tFVZW19Y3ipulre2d3b3y/kFLiVQS2iSCC/ngY0U5i2lTM83pQyIpjnxO2/7geuK3h1QqJuJ7PUqoF+FezEJGsDaS27ljvb7GUorHbrliV+0p0DJxclKBHI1u+acTCJJGNNaEY6Vcx060l2GpGeF0XOqkiiaYDHCPuobGOKLKy6aRx+jEKAEKhTQn1miq/t3IcKTUKPLNZIR1Xy16E/E/z011eOllLE5STWMyeyhMOdICTf6PAiYp0XxkCCaSmayI9LHERJuW5m4KhixReeqnWWzTkbPYyDJp1arOWbV2e16pX+VtFeEIjuEUHLiAOtxAA5pAQMALvMKb9Wy9Wx/W52y0YOU7hzAH6+sXgqWfIQ==</latexit>
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Baryogenesis mechanism
Sakharov I Sakharov II Sakharov III

⌫R
<latexit sha1_base64="K34EbzS/JbsLOW7S9F0AL+7A3JI="></latexit>

⌫̃R
<latexit sha1_base64="XUglH7Ebn+V7NtQxKSP+jHZKBP4="></latexit>

   Right handed sneutrinos carry baryon number B = -1.!

            Asymmetric sneutrino DM is generated during baryogenesis!)
<latexit sha1_base64="kwN24nCTWd4iVWMRWZNufq1+VZ0=">AAACEXicbVDNTgIxGPwW/xD/UI9eGomJJ7KLJnokevGIRsBk2ZButwsN3e2m7aJkw1MYr/oc3oxXn8DH8A0ssAcBJ2kymfm+djp+wpnStv1tFVZW19Y3ipulre2d3b3y/kFLiVQS2iSCC/ngY0U5i2lTM83pQyIpjnxO2/7geuK3h1QqJuJ7PUqoF+FezEJGsDaS27ljvb7GUorHbrliV+0p0DJxclKBHI1u+acTCJJGNNaEY6Vcx060l2GpGeF0XOqkiiaYDHCPuobGOKLKy6aRx+jEKAEKhTQn1miq/t3IcKTUKPLNZIR1Xy16E/E/z011eOllLE5STWMyeyhMOdICTf6PAiYp0XxkCCaSmayI9LHERJuW5m4KhixReeqnWWzTkbPYyDJp1arOWbV2e16pX+VtFeEIjuEUHLiAOtxAA5pAQMALvMKb9Wy9Wx/W52y0YOU7hzAH6+sXgqWfIQ==</latexit>
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" DM decay!

" Neutron stars!

- Production!

- Capture!

" Neutrino masses!

A very testable scenario

Particle physics Astrophysics

" Semileptonic asymmetries!

" Flavor violation!

" Exotic B decays!

" Long lived particles!

- Bino / RH neutrino!

- Faser, Mathusla, SHiP, É!

" Supergravity & RPV yN sin� ⇠ 10�8
<latexit sha1_base64="9wTnngGhFvCxNIwMHBcMh+aaLaU="></latexit>

÷! R !" ! R + øu + ød + ød
<latexit sha1_base64="D9JLuZ+3rOfb+8jTho1pP4v4oqQ="></latexit>

m÷! R ! 1.2 GeV
<latexit sha1_base64="k8TItDdpveF5RHOdQVJ6EWBVCHM="></latexit>

Br ( B ! B + X ) ! few á10! 4
<latexit sha1_base64="kNzBY1fE5AiA/Ru1LpIGalyTK90="></latexit>



In two sentences

Gonzalo Alonso-çlvarez Invisibles 19 Workshop

1. U(1)R SUSY with Dirac gauginos can accommodate 
baryogenesis and RH sneturino asymmetric DM production via 
B meson oscillations.!

2. The model can be tested: ßavor & astrophysical observables.
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Thanks!
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