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We need to understand the origin of B and L violation to explain :

-The origin of neutrino masses 
-The Matter-Antimatter Asymmetry
-The Stability of the Proton

-New Exotic BLV processes

-The SM-EFT 
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BLV 


Explicit 

Breaking 


Spontaneous 

Breaking 


GUTs, MSSM,..

- Proton decay

- Majorana neutrinos


- Stable proton

- Dirac or Majorana neutrinos

- Low B and/or L Scale

- Dark Matter
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S. Weinberg

These scales could be low and one can hope to test 

directly the origin of B and L violation !   
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What is the origin of neutrino masses ?

How do we test the theory of 

How do we test the theory of neutrino masses ?

Massive Neutrinos
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Massive Neutrinos

• Majorana Fermions B-L is broken !

• Dirac Fermions B-L is conserved !
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Mechanisms for Majorana Neutrino Masses 

- Type I Seesaw

- Type II Seesaw

- Type III Seesaw

- Zee’s Model

- Colored Seesaw

- Babu-Zee Model

- Witten’s Model

…

…



P. Fileviez Perez 

(Minkowski, Mohapatra, Senjanovic, Glashow, Yanagida, Gell-Mann, Ramond, Slansky)

Canonical Seesaw 
<latexit sha1_base64="U5Z3igrkH0ompMTRrRobh7TpW+E="></latexit>
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<latexit sha1_base64="dIZ7CLpKGXohENgdA1IZ7+3u3B0=">AAACA3icbVDLSsNAFJ34rPUVdaebwSK4sSRS1I1Q1IWbQpW+oE3DZDpph04mYWYilFBw46+4caGIW3/CnX/jpM1CWw9cOHPOvcy9x4sYlcqyvo2FxaXlldXcWn59Y3Nr29zZbcgwFpjUcchC0fKQJIxyUldUMdKKBEGBx0jTG16nfvOBCElDXlOjiDgB6nPqU4yUllxzv+J2eAwvYeDewIp7301O7HH66NZcs2AVrQngPLEzUgAZqq751emFOA4IV5ghKdu2FSknQUJRzMg434kliRAeoj5pa8pRQKSTTG4YwyOt9KAfCl1cwYn6eyJBgZSjwNOdAVIDOeul4n9eO1b+hZNQHsWKcDz9yI8ZVCFMA4E9KghWbKQJwoLqXSEeIIGw0rHldQj27MnzpHFatM+KpbtSoXyVxZEDB+AQHAMbnIMyuAVVUAcYPIJn8ArejCfjxXg3PqatC0Y2swf+wPj8ARJwleQ=</latexit>

M⌫ = mDM�1
R mT

D

<latexit sha1_base64="uKX3ipEONGLhQJyXwJAvcct0GUg=">AAACEHicbVBNS8NAEN34bf2qevSyWERPJSlFPYoKelSwVWhi2GwnunQ3CbsTsYT+BC/+FS8eFPHq0Zv/xm3tQVsfDDzem2FmXpRJYdB1v5yJyanpmdm5+dLC4tLySnl1rWnSXHNo8FSm+ipiBqRIoIECJVxlGpiKJFxGnaO+f3kH2og0ucBuBoFiN4mIBWdopbC87SPcYyHiHvUpVeGxb4Sinntd1PqKr1VxAs0eDcsVt+oOQMeJNyQVMsRZWP702ynPFSTIJTOm5bkZBgXTKLiEXsnPDWSMd9gNtCxNmAITFIOHenTLKm0ap9pWgnSg/p4omDKmqyLbqRjemlGvL/7ntXKM94NCJFmOkPCfRXEuKaa0nw5tCw0cZdcSxrWwt1J+yzTjaDMs2RC80ZfHSbNW9Xar9fN65eBwGMcc2SCbZId4ZI8ckFNyRhqEkwfyRF7Iq/PoPDtvzvtP64QznFknf+B8fANmQ5uN</latexit>

if mD ⇠ 102 GeV
<latexit sha1_base64="itgmJuS2hdhlQLKsEDwFCkn44So=">AAACBXicbVDLSsNAFJ34rPUVdamLwSK4sSRSHwsXRRe6EarYBzQxTKaTduhMEmYmQgnZuPFX3LhQxK3/4M6/cdpmoa0HLhzOuZd77/FjRqWyrG9jZnZufmGxsFRcXlldWzc3NhsySgQmdRyxSLR8JAmjIakrqhhpxYIg7jPS9PsXQ7/5QISkUXinBjFxOeqGNKAYKS155s61dwvPoG3dp3blwD7KoAMdwWF6SRqZZ5assjUCnCZ2TkogR80zv5xOhBNOQoUZkrJtW7FyUyQUxYxkRSeRJEa4j7qkrWmIOJFuOvoig3ta6cAgErpCBUfq74kUcSkH3NedHKmenPSG4n9eO1HBqZvSME4UCfF4UZAwqCI4jAR2qCBYsYEmCAuqb4W4hwTCSgdX1CHYky9Pk8Zh2T4uV24qpep5HkcBbINdsA9scAKq4ArUQB1g8AiewSt4M56MF+Pd+Bi3zhj5zBb4A+PzBz+UleY=</latexit>

MR < 1014�15 GeV

In general we do not know the Seesaw Scale !

The simplest gauge theory predicting right-handed neutrinos is based on local B-L 
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: Simplest Gauge Theory for Neutrino Masses
<latexit sha1_base64="Zc0/RfABg3Fz+YAUkTk6gEbx77s=">AAAB8XicbVBNT8JAEJ3iF+IX6tHLRmKCB0lLiHokePHgARMLRGjIdtnChu222d2akIZ/4cWDxnj133jz37hADwq+ZJKX92YyM8+POVPatr+t3Nr6xuZWfruws7u3f1A8PGqpKJGEuiTikez4WFHOBHU105x2Yklx6HPa9sc3M7/9RKVikXjQk5h6IR4KFjCCtZEe3bJz3k8bF3fTfrFkV+w50CpxMlKCDM1+8as3iEgSUqEJx0p1HTvWXoqlZoTTaaGXKBpjMsZD2jVU4JAqL51fPEVnRhmgIJKmhEZz9fdEikOlJqFvOkOsR2rZm4n/ed1EB9deykScaCrIYlGQcKQjNHsfDZikRPOJIZhIZm5FZIQlJtqEVDAhOMsvr5JWteJcVmr3tVK9kcWRhxM4hTI4cAV1uIUmuEBAwDO8wpulrBfr3fpYtOasbOYY/sD6/AH0v4/Q</latexit>

U(1)B�L

- Right handed neutrinos predicted from anomaly cancellation

- Spontaneous B-L Breaking:

• Dirac Neutrinos: 

• Majorana Neutrinos:

<latexit sha1_base64="zz4wtnwkl7Hamu6jexZG0GKuTlo="></latexit>

SBL ⇠ (1, 1, 0, n),where |n| > 2 and kn 6= |2| (k 2 Z)

<latexit sha1_base64="c/Jf5qLU6ZXu9mJz5Cwn8Vtww5Q=">AAAB/3icbVDLSgMxFM3UV62vUcGNm2ARKpQyU4q6LHXjwkVF+4B2GDJp2oYmmSHJCGXswl9x40IRt/6GO//GtJ2Fth64cDjnXu69J4gYVdpxvq3Myura+kZ2M7e1vbO7Z+8fNFUYS0waOGShbAdIEUYFaWiqGWlHkiAeMNIKRldTv/VApKKhuNfjiHgcDQTtU4y0kXz76M5PajcT2FWUw4JbdItOsXwGfTvvlJwZ4DJxU5IHKeq+/dXthTjmRGjMkFId14m0lyCpKWZkkuvGikQIj9CAdAwViBPlJbP7J/DUKD3YD6UpoeFM/T2RIK7UmAemkyM9VIveVPzP68S6f+klVESxJgLPF/VjBnUIp2HAHpUEazY2BGFJza0QD5FEWJvIciYEd/HlZdIsl9zzUuW2kq/W0jiy4BicgAJwwQWogmtQBw2AwSN4Bq/gzXqyXqx362PemrHSmUPwB9bnD9Wmk2Y=</latexit>

SBL ⇠ (1, 1, 0, 2)
<latexit sha1_base64="UxcRbWjL7s0PQ6Kj9eOM3XL53O0=">AAACGXicbVDLSsNAFJ3UV62vqEs3g0UQhJBIUZel3bhwUWtf0MQwmU7boZNJmJkIJfQ33Pgrblwo4lJX/o3TNgttPXDhcM65zNwTxIxKZdvfRm5ldW19I79Z2Nre2d0z9w9aMkoEJk0csUh0AiQJo5w0FVWMdGJBUBgw0g5G1anffiBC0og31DgmXogGnPYpRkpLvmm7TId7yK9Dlyd+/b4Bq3MG7/y0cjOBLjzT44owHVrYmvhm0bbsGeAycTJSBBlqvvnp9iKchIQrzJCUXceOlZcioShmZFJwE0lihEdoQLqachQS6aWzyybwRCs92I+EHq7gTP29kaJQynEY6GSI1FAuelPxP6+bqP6Vl1IeJ4pwPH+onzCoIjitCfaoIFixsSYIC6r/CvEQCYSVLrOgS3AWT14mrXPLubBKt6ViuZLVkQdH4BicAgdcgjK4BjXQBBg8gmfwCt6MJ+PFeDc+5tGcke0cgj8wvn4AzjWeTA==</latexit>

�R⌫
T
RC⌫RSBL + h.c.

P. F. P., T. Han, T. Li 
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P. F. P., A.D. Plascencia, Phys.Rev.D 102 (2020) 1, 015010 

See reviews: Deppisch, Dev, Pilaftsis, New J. Phys 17 (2015) 

           Cai, Han, Li, Ruiz, Front.in. Phys.6 (2018) 40
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Spontaneous 
Lepton Number Violation
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Lepton Number as Local Gauge Symmetry

Realistic Theories:

P. F. P., S. Ohmer, H. H. Patel, Physics Letters B735, 283


M. Duerr, P. F. P., M. B. Wise, Phys. Rev. Lett. 110, 231801


P. F. P., M. B. Wise,  JHEP1108, 068


P. F. P., Physics Reports 597 
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<latexit sha1_base64="9UiH78ha7bCq9WGNg0SNWUKowSg=">AAACLXicbVDLTgIxFO3gC/E16tJNIzGBDZlBoi6JuHDBAqMDGIZMOqVAQ+eRtmNCJvyQG3/FmLjAGLf+hmWYGAFv0uTcc+7NuT1uyKiQhjHVMmvrG5tb2e3czu7e/oF+eNQUQcQxsXDAAt52kSCM+sSSVDLSDjlBnstIyx3VZnrriXBBA/9BjkPS9dDAp32KkVSUo9/cW4XzolODdiCpRwRUfbno1H97q2AWnUcY24lX7LKITBbF+sTR80bJSAquAjMFeZBWw9Hf7F6AI4/4EjMkRMc0QtmNEZcUMzLJ2ZEgIcIjNCAdBX2kzLpxcsEEnimmB/sBV8+XMGH/bsTIE2LsuWrSQ3IolrUZ+Z/WiWT/qhtTP4wk8fHcqB8xKAM4iw72KCdYsrECCHOqboV4iDjCUgWcUyGYy19eBc1yybwoVe4q+ep1GkcWnIBTUAAmuARVcAsawAIYPINXMAUf2ov2rn1qX/PRjJbuHIOF0r5/AEHUpcs=</latexit>

SU(3)C ⌦ SU(2)L ⌦ U(1)Y ⌦U(1)L
P. F. P., S. Ohmer, H. H. Patel


M. Duerr, P. F. P., M. B. Wise 




P. Fileviez Perez 

<latexit sha1_base64="9UiH78ha7bCq9WGNg0SNWUKowSg=">AAACLXicbVDLTgIxFO3gC/E16tJNIzGBDZlBoi6JuHDBAqMDGIZMOqVAQ+eRtmNCJvyQG3/FmLjAGLf+hmWYGAFv0uTcc+7NuT1uyKiQhjHVMmvrG5tb2e3czu7e/oF+eNQUQcQxsXDAAt52kSCM+sSSVDLSDjlBnstIyx3VZnrriXBBA/9BjkPS9dDAp32KkVSUo9/cW4XzolODdiCpRwRUfbno1H97q2AWnUcY24lX7LKITBbF+sTR80bJSAquAjMFeZBWw9Hf7F6AI4/4EjMkRMc0QtmNEZcUMzLJ2ZEgIcIjNCAdBX2kzLpxcsEEnimmB/sBV8+XMGH/bsTIE2LsuWrSQ3IolrUZ+Z/WiWT/qhtTP4wk8fHcqB8xKAM4iw72KCdYsrECCHOqboV4iDjCUgWcUyGYy19eBc1yybwoVe4q+ep1GkcWnIBTUAAmuARVcAsawAIYPINXMAUf2ov2rn1qX/PRjJbuHIOF0r5/AEHUpcs=</latexit>

SU(3)C ⌦ SU(2)L ⌦ U(1)Y ⌦U(1)L
P. F. P., S. Ohmer, H. H. Patel


<latexit sha1_base64="NVrukFWEj4R7uPdwv0k2lzlkeJY="></latexit>

�L � Y⌫
¯̀
LH̃⌫R + y  ̄L RSL + y⌃Tr(⌃L⌃L)SL + y��L�LSL + h.c.

New Higgs:
<latexit sha1_base64="KpN8xuE59SJ5U4PS1AfibLxC4ZY=">AAAB+3icbVDLSgMxFM3UV62vsS7dBItQoQwzWtRl0Y0LFxXtA9phyKRpG5pkhiQjlqG/4saFIm79EXf+jWk7C209cOFwzr3ce08YM6q0635buZXVtfWN/GZha3tnd8/eLzZVlEhMGjhikWyHSBFGBWloqhlpx5IgHjLSCkfXU7/1SKSikXjQ45j4HA0E7VOMtJECu3gf3MKuohyWvYpXcZ2zk8AuuY47A1wmXkZKIEM9sL+6vQgnnAiNGVKq47mx9lMkNcWMTArdRJEY4REakI6hAnGi/HR2+wQeG6UH+5E0JTScqb8nUsSVGvPQdHKkh2rRm4r/eZ1E9y/9lIo40UTg+aJ+wqCO4DQI2KOSYM3GhiAsqbkV4iGSCGsTV8GE4C2+vEyap4537lTvqqXaVRZHHhyCI1AGHrgANXAD6qABMHgCz+AVvFkT68V6tz7mrTkrmzkAf2B9/gAcnpHn</latexit>

SL ⇠ (1, 1, 0.3)

Gauge Theory for Dirac Neutrinos !

see also: M. Duerr, P. F. P., M. B. Wise, Phys. Rev. Lett. 


<latexit sha1_base64="0+AYM3e0FL1hzuBVgnJRpVwQ/q8=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0m0qBehqAcPHirYD2hC2Wwn7dLNJuxuCiX0n3jxoIhX/4k3/43bNgdtfTDweG+GmXlBwpnSjvNtFVZW19Y3ipulre2d3T17/6Cp4lRSaNCYx7IdEAWcCWhopjm0EwkkCji0guHt1G+NQCoWiyc9TsCPSF+wkFGijdS1be8OuCb4AV9jL4nwedcuOxVnBrxM3JyUUY561/7yejFNIxCacqJUx3US7WdEakY5TEpeqiAhdEj60DFUkAiUn80un+ATo/RwGEtTQuOZ+nsiI5FS4ygwnRHRA7XoTcX/vE6qwys/YyJJNQg6XxSmHOsYT2PAPSaBaj42hFDJzK2YDogkVJuwSiYEd/HlZdI8q7gXlepjtVy7yeMooiN0jE6Riy5RDd2jOmogikboGb2iNyuzXqx362PeWrDymUP0B9bnDyeGkg8=</latexit>

�L = ±3
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Some Features:

Dark Matter: CDM Candidate from Anomaly Cancellation !

Leptophilic Gauge Boson:

�

<latexit sha1_base64="ZIWO6myQtCDjDfhkV02X1VEeP/Q=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe4kqGXQxsIiovnA5Ah7m0myZG/v2N0TwpGfYGOhiK2/yM5/4ya5QhMfDDzem2FmXhALro3rfju5ldW19Y38ZmFre2d3r7h/0NBRohjWWSQi1QqoRsEl1g03AluxQhoGApvB6HrqN59QaR7JBzOO0Q/pQPI+Z9RY6f6xe9stltyyOwNZJl5GSpCh1i1+dXoRS0KUhgmqddtzY+OnVBnOBE4KnURjTNmIDrBtqaQhaj+dnTohJ1bpkX6kbElDZurviZSGWo/DwHaG1Az1ojcV//Paielf+imXcWJQsvmifiKIicj0b9LjCpkRY0soU9zeStiQKsqMTadgQ/AWX14mjbOyd16u3FVK1assjjwcwTGcggcXUIUbqEEdGAzgGV7hzRHOi/PufMxbc042cwh/4Hz+AAnWjaY=</latexit>

ZL

Symmetry Breaking: 
<latexit sha1_base64="l0FSSMzmwCwIRPnHbczBEYiJsro=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoPgKexKUA8SAl48eIhoHpBdwuykkwyZnV1nZoUQ8htePCji1Z/x5t84eRw0saChqOqmuytMBNfGdb+dzMrq2vpGdjO3tb2zu5ffP6jrOFUMaywWsWqGVKPgEmuGG4HNRCGNQoGNcHA98RtPqDSP5YMZJhhEtCd5lzNqrORf3bdvy8SX+Ejcdr7gFt0pyDLx5qQAc1Tb+S+/E7M0QmmYoFq3PDcxwYgqw5nAcc5PNSaUDWgPW5ZKGqEORtObx+TEKh3SjZUtachU/T0xopHWwyi0nRE1fb3oTcT/vFZqupfBiMskNSjZbFE3FcTEZBIA6XCFzIihJZQpbm8lrE8VZcbGlLMheIsvL5P6WdE7L5buSoVKeR5HFo7gGE7BgwuowA1UoQYMEniGV3hzUufFeXc+Zq0ZZz5zCH/gfP4ANoaQfw==</latexit>

< SL > 6= 0
<latexit sha1_base64="GP3Py/7nbC4fkai4ad1hNM1x0VY=">AAACAXicbVDNSsNAGNzUv1r/ol4EL4tFqJeSlKKepODFg4cKpi02IWy2m3bpZhN2N0IJ9eKrePGgiFffwptv46bNQasDC8PM97HfTJAwKpVlfRmlpeWV1bXyemVjc2t7x9zd68g4FZg4OGax6AVIEkY5cRRVjPQSQVAUMNINxpe5370nQtKY36pJQrwIDTkNKUZKS7554NTsE/8auiqGboTUCCOW3U39hm9Wrbo1A/xL7IJUQYG2b366gxinEeEKMyRl37YS5WVIKIoZmVbcVJIE4TEakr6mHEVEetkswRQea2UAw1joxxWcqT83MhRJOYkCPZkfKRe9XPzP66cqPPcyypNUEY7nH4UpgzpuXgccUEGwYhNNEBZU3wrxCAmElS6tokuwFyP/JZ1G3T6tN2+a1dZFUUcZHIIjUAM2OAMtcAXawAEYPIAn8AJejUfj2Xgz3uejJaPY2Qe/YHx8A5pDlbo=</latexit>

U(1)L ! Z2
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Leptophilic Dark Matter

P. F. P., C. Murgui, A.D. Plascencia, Phys. Rev. D100, 035041 

The scale for Spontaneous L Violation must be below the multi-TeV scale ! 
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Neff and Dirac Neutrinos

P. F. P., C. Murgui, A.D. Plascencia, Phys. Rev. D100, 035041 

<latexit sha1_base64="JrvABxPxiyKXiZTppJ4DRYvsrbM="></latexit>

CMB-S4 ! ! Nef f < 0.06
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Spontaneous 
Baryon Number Violation
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SU(3)C ! SU(2)L ! U(1)Y ! U(1)B

! B = ± 3 Stable Proton !
Gauge Theory for Proton Stability !

M. Duerr, P. F. P., M. B. Wise, Phys. Rev. Lett. 


<latexit sha1_base64="qPOlydB0kVbyMRKyVJkcEokFE4k=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBbBiyWpRb0IpV48VrAf0Iaw2W7apZtN3N0USujv8OJBEa/+GG/+G7dtDtr6YODx3gwz8/yYM6Vt+9vKra1vbG7ltws7u3v7B8XDo5aKEklok0Q8kh0fK8qZoE3NNKedWFIc+py2/dHdzG+PqVQsEo96ElM3xAPBAkawNpJb9yroAtU9B92iS69Yssv2HGiVOBkpQYaGV/zq9SOShFRowrFSXceOtZtiqRnhdFroJYrGmIzwgHYNFTikyk3nR0/RmVH6KIikKaHRXP09keJQqUnom84Q66Fa9mbif1430cGNmzIRJ5oKslgUJBzpCM0SQH0mKdF8YggmkplbERliiYk2ORVMCM7yy6ukVSk7V+XqQ7VUq2dx5OEETuEcHLiGGtxDA5pA4Ame4RXerLH1Yr1bH4vWnJXNHMMfWJ8/LouPxw==</latexit>

B2 ! B1 = 3

<latexit sha1_base64="h1cFI/grV8fE4wZ4lueNIOQwqQg="></latexit>

! L " y! ø! L ! R SB + ...
<latexit sha1_base64="fjOZsT72SyNZ2nSEdm0P4VcCync=">AAAB/HicbVDLSgMxFM34rPU12qWbYBEq1DKjRV2WunFZ0T6gHYZMmrahSWZIMsIw1F9x40IRt36IO//GtJ2Fth64cDjnXu69J4gYVdpxvq2V1bX1jc3cVn57Z3dv3z44bKkwlpg0cchC2QmQIowK0tRUM9KJJEE8YKQdjG+mfvuRSEVD8aCTiHgcDQUdUIy0kXy7cO/XYU9RDktu2S075bOLU98uOhVnBrhM3IwUQYaGb3/1+iGOOREaM6RU13Ui7aVIaooZmeR7sSIRwmM0JF1DBeJEeens+Ak8MUofDkJpSmg4U39PpIgrlfDAdHKkR2rRm4r/ed1YD669lIoo1kTg+aJBzKAO4TQJ2KeSYM0SQxCW1NwK8QhJhLXJK29CcBdfXiat84p7WaneVYu1ehZHDhyBY1ACLrgCNXALGqAJMEjAM3gFb9aT9WK9Wx/z1hUrmymAP7A+fwB3npIS</latexit>

SB ! (1, 1, 0, " 3)
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Some Features:

Dark Matter: CDM Candidate from Anomaly Cancellation

Leptophobic Gauge Boson:

New Higgs Boson:

ZB ! øqq,ø!!

�

Signatures at the LHC:
<latexit sha1_base64="NsfJPy96U3es+gJP9d3RLtclGQA=">AAACKHicbVDLSsNAFJ3UV62vqEs3g0VwVRIRdaVFEVxW6AubGCbTSTt08mDmRiihn+PGX3Ejoki3fonTNgtbPXCHwzn3cucePxFcgWWNjcLS8srqWnG9tLG5tb1j7u41VZxKyho0FrFs+0QxwSPWAA6CtRPJSOgL1vIHNxO/9cSk4nFUh2HC3JD0Ih5wSkBLnnmVJNiBGD9417iva8IBOz6RGYywQ/s8f+b0W6/+mIVcqZFnlq2KNQX+S+yclFGOmme+O92YpiGLgAqiVMe2EnAzIoFTwUYlJ1UsIXRAeqyjaURCptxseugIH2mli4NY6ooAT9XfExkJlRqGvu4MCfTVojcR//M6KQQXbsajJAUW0dmiIBV4crVODXe5ZBTEUBNCJdd/xbRPJKGgsy3pEOzFk/+S5knFPqtY96fl6mUeRxEdoEN0jGx0jqroDtVQA1H0jF7RB/o0Xow348sYz1oLRj6zj+ZgfP8A3pKlTw==</latexit>
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Collider Bounds - Leptophobic Gauge Boson
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Dark Matter from Anomaly Cancellation

The scale for Spontaneous B Violation must be below the multi-TeV scale ! 

P. F. P., A. D. Plascencia, Phys. Rev. D 105, 095021 (2022) 
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Baryonic Higgs Decays 

P. F. P., A. D. Plascencia, Phys. Rev. D 105, 095021 (2022) 



P. Fileviez Perez 

P. F. P., A. D. Plascencia, Phys. Rev. D 105, 095021 (2022) 

Predictions for EDMs 

ACME exp

Nature 562, 355–360 (2018).  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Spontaneous Baryon Number Violation

The minimal theories for Spontaneous B Breaking predict:


- Stable Proton 

- Dark Matter candidate from Anomaly Cancellation

- The Symmetry Breaking Scale must be below the multi-TeV scale

- New sources for CP-violation 

- Interesting correlation between the EDM and DM constraints

- Strong correlation between the Higgs decays and DM constraints

- Interesting signatures at colliders associated to DM
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BLV 


Explicit 

Breaking 


Spontaneous 

Breaking 


GUTs, MSSM,..

- Proton decay

- Majorana neutrinos


- Stable proton

- Dirac or Majorana neutrinos

- Low B and/or L Scale

- Dark Matter
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