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Introduction

 Neutrino sector yet to be fully explored

Neutrino physics is pushing the intensity frontier.

Precision measurements rely on reducing systematics — near detectors.



Near detectors
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Near detectors

SBND                                                             
5 M       CC interactions 

300             scattering events 
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/1.83e21 P.O.T./25 t of LAr
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Obvious choice:

Much less obvious are multi charged lepton final state processes!

• Used to neutrino CC and NC interactions and their many 
hadronic regimes QE/RES/DIS… 

•What about higher number of leptonic currents? 
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Obvious choice:

Much less obvious are multi charged lepton final state processes!

Neutrino trident production
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• Used to neutrino CC and NC interactions and their many 
hadronic regimes QE/RES/DIS… 

•What about higher number of leptonic currents? 



Neutrino trident production

NC/CC interference leads to a 
cancellation of 40%.

Neutrino INELASTIC interaction in 
the coulomb field of the NUCLEUS

Previously looked at with EPA: 
[Altmannshoffer et al, 2014] 
[Magill et al, 2016] 
[Magill et al, 2017]
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<latexit sha1_base64="E8TRlgjOlxwhXfNNknfhTeGt7Ug=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LLaCF0vSix6LXjxWsB/QxLDZTtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzwpQzpR3n2yptbG5t75R3K3v7B4dH9vFJRyWZpNCmCU9kLyQKOBPQ1kxz6KUSSBxy6Ibju7nfnYBULBGPepqCH5OhYBGjRBspsO2aB5wHuReCJrOnq1pgV526swBeJ25BqqhAK7C/vEFCsxiEppwo1XedVPs5kZpRDrOKlylICR2TIfQNFSQG5eeLy2f4wigDHCXSlNB4of6eyEms1DQOTWdM9EitenPxP6+f6ejGz5lIMw2CLhdFGcc6wfMY8IBJoJpPDSFUMnMrpiMiCdUmrIoJwV19eZ10GnXXqbsPjWrztoijjM7QObpELrpGTXSPWqiNKJqgZ/SK3qzcerHerY9la8kqZk7RH1ifP63ikwQ=</latexit><latexit sha1_base64="E8TRlgjOlxwhXfNNknfhTeGt7Ug=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LLaCF0vSix6LXjxWsB/QxLDZTtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzwpQzpR3n2yptbG5t75R3K3v7B4dH9vFJRyWZpNCmCU9kLyQKOBPQ1kxz6KUSSBxy6Ibju7nfnYBULBGPepqCH5OhYBGjRBspsO2aB5wHuReCJrOnq1pgV526swBeJ25BqqhAK7C/vEFCsxiEppwo1XedVPs5kZpRDrOKlylICR2TIfQNFSQG5eeLy2f4wigDHCXSlNB4of6eyEms1DQOTWdM9EitenPxP6+f6ejGz5lIMw2CLhdFGcc6wfMY8IBJoJpPDSFUMnMrpiMiCdUmrIoJwV19eZ10GnXXqbsPjWrztoijjM7QObpELrpGTXSPWqiNKJqgZ/SK3qzcerHerY9la8kqZk7RH1ifP63ikwQ=</latexit><latexit sha1_base64="E8TRlgjOlxwhXfNNknfhTeGt7Ug=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LLaCF0vSix6LXjxWsB/QxLDZTtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzwpQzpR3n2yptbG5t75R3K3v7B4dH9vFJRyWZpNCmCU9kLyQKOBPQ1kxz6KUSSBxy6Ibju7nfnYBULBGPepqCH5OhYBGjRBspsO2aB5wHuReCJrOnq1pgV526swBeJ25BqqhAK7C/vEFCsxiEppwo1XedVPs5kZpRDrOKlylICR2TIfQNFSQG5eeLy2f4wigDHCXSlNB4of6eyEms1DQOTWdM9EitenPxP6+f6ejGz5lIMw2CLhdFGcc6wfMY8IBJoJpPDSFUMnMrpiMiCdUmrIoJwV19eZ10GnXXqbsPjWrztoijjM7QObpELrpGTXSPWqiNKJqgZ/SK3qzcerHerY9la8kqZk7RH1ifP63ikwQ=</latexit><latexit sha1_base64="E8TRlgjOlxwhXfNNknfhTeGt7Ug=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LLaCF0vSix6LXjxWsB/QxLDZTtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzwpQzpR3n2yptbG5t75R3K3v7B4dH9vFJRyWZpNCmCU9kLyQKOBPQ1kxz6KUSSBxy6Ibju7nfnYBULBGPepqCH5OhYBGjRBspsO2aB5wHuReCJrOnq1pgV526swBeJ25BqqhAK7C/vEFCsxiEppwo1XedVPs5kZpRDrOKlylICR2TIfQNFSQG5eeLy2f4wigDHCXSlNB4of6eyEms1DQOTWdM9EitenPxP6+f6ejGz5lIMw2CLhdFGcc6wfMY8IBJoJpPDSFUMnMrpiMiCdUmrIoJwV19eZ10GnXXqbsPjWrztoijjM7QObpELrpGTXSPWqiNKJqgZ/SK3qzcerHerY9la8kqZk7RH1ifP63ikwQ=</latexit>

`+�
<latexit sha1_base64="f72xqNs3cPGvaoG+pM0YFoZ3iRU=">AAAB+nicbVDLSsNAFJ3UV62vVJduBltBEErSjS6LblxWsA9oYphMbtqhkwczE6XEfoobF4q49Uvc+TdO2yy09cCFwzn3cu89fsqZVJb1bZTW1jc2t8rblZ3dvf0Ds3rYlUkmKHRowhPR94kEzmLoKKY49FMBJPI59Pzx9czvPYCQLInv1CQFNyLDmIWMEqUlz6zWHeDcy50AuCLT+/O6Z9ashjUHXiV2QWqoQNszv5wgoVkEsaKcSDmwrVS5ORGKUQ7TipNJSAkdkyEMNI1JBNLN56dP8alWAhwmQles8Fz9PZGTSMpJ5OvOiKiRXPZm4n/eIFPhpZuzOM0UxHSxKMw4Vgme5YADJoAqPtGEUMH0rZiOiCBU6bQqOgR7+eVV0m02bKth3zZrrasijjI6RifoDNnoArXQDWqjDqLoET2jV/RmPBkvxrvxsWgtGcXMEfoD4/MHfRKTeg==</latexit><latexit sha1_base64="f72xqNs3cPGvaoG+pM0YFoZ3iRU=">AAAB+nicbVDLSsNAFJ3UV62vVJduBltBEErSjS6LblxWsA9oYphMbtqhkwczE6XEfoobF4q49Uvc+TdO2yy09cCFwzn3cu89fsqZVJb1bZTW1jc2t8rblZ3dvf0Ds3rYlUkmKHRowhPR94kEzmLoKKY49FMBJPI59Pzx9czvPYCQLInv1CQFNyLDmIWMEqUlz6zWHeDcy50AuCLT+/O6Z9ashjUHXiV2QWqoQNszv5wgoVkEsaKcSDmwrVS5ORGKUQ7TipNJSAkdkyEMNI1JBNLN56dP8alWAhwmQles8Fz9PZGTSMpJ5OvOiKiRXPZm4n/eIFPhpZuzOM0UxHSxKMw4Vgme5YADJoAqPtGEUMH0rZiOiCBU6bQqOgR7+eVV0m02bKth3zZrrasijjI6RifoDNnoArXQDWqjDqLoET2jV/RmPBkvxrvxsWgtGcXMEfoD4/MHfRKTeg==</latexit><latexit sha1_base64="f72xqNs3cPGvaoG+pM0YFoZ3iRU=">AAAB+nicbVDLSsNAFJ3UV62vVJduBltBEErSjS6LblxWsA9oYphMbtqhkwczE6XEfoobF4q49Uvc+TdO2yy09cCFwzn3cu89fsqZVJb1bZTW1jc2t8rblZ3dvf0Ds3rYlUkmKHRowhPR94kEzmLoKKY49FMBJPI59Pzx9czvPYCQLInv1CQFNyLDmIWMEqUlz6zWHeDcy50AuCLT+/O6Z9ashjUHXiV2QWqoQNszv5wgoVkEsaKcSDmwrVS5ORGKUQ7TipNJSAkdkyEMNI1JBNLN56dP8alWAhwmQles8Fz9PZGTSMpJ5OvOiKiRXPZm4n/eIFPhpZuzOM0UxHSxKMw4Vgme5YADJoAqPtGEUMH0rZiOiCBU6bQqOgR7+eVV0m02bKth3zZrrasijjI6RifoDNnoArXQDWqjDqLoET2jV/RmPBkvxrvxsWgtGcXMEfoD4/MHfRKTeg==</latexit><latexit sha1_base64="f72xqNs3cPGvaoG+pM0YFoZ3iRU=">AAAB+nicbVDLSsNAFJ3UV62vVJduBltBEErSjS6LblxWsA9oYphMbtqhkwczE6XEfoobF4q49Uvc+TdO2yy09cCFwzn3cu89fsqZVJb1bZTW1jc2t8rblZ3dvf0Ds3rYlUkmKHRowhPR94kEzmLoKKY49FMBJPI59Pzx9czvPYCQLInv1CQFNyLDmIWMEqUlz6zWHeDcy50AuCLT+/O6Z9ashjUHXiV2QWqoQNszv5wgoVkEsaKcSDmwrVS5ORGKUQ7TipNJSAkdkyEMNI1JBNLN56dP8alWAhwmQles8Fz9PZGTSMpJ5OvOiKiRXPZm4n/eIFPhpZuzOM0UxHSxKMw4Vgme5YADJoAqPtGEUMH0rZiOiCBU6bQqOgR7+eVV0m02bKth3zZrrasijjI6RifoDNnoArXQDWqjDqLoET2jV/RmPBkvxrvxsWgtGcXMEfoD4/MHfRKTeg==</latexit>

`��
<latexit sha1_base64="E8TRlgjOlxwhXfNNknfhTeGt7Ug=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LLaCF0vSix6LXjxWsB/QxLDZTtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzwpQzpR3n2yptbG5t75R3K3v7B4dH9vFJRyWZpNCmCU9kLyQKOBPQ1kxz6KUSSBxy6Ibju7nfnYBULBGPepqCH5OhYBGjRBspsO2aB5wHuReCJrOnq1pgV526swBeJ25BqqhAK7C/vEFCsxiEppwo1XedVPs5kZpRDrOKlylICR2TIfQNFSQG5eeLy2f4wigDHCXSlNB4of6eyEms1DQOTWdM9EitenPxP6+f6ejGz5lIMw2CLhdFGcc6wfMY8IBJoJpPDSFUMnMrpiMiCdUmrIoJwV19eZ10GnXXqbsPjWrztoijjM7QObpELrpGTXSPWqiNKJqgZ/SK3qzcerHerY9la8kqZk7RH1ifP63ikwQ=</latexit><latexit sha1_base64="E8TRlgjOlxwhXfNNknfhTeGt7Ug=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LLaCF0vSix6LXjxWsB/QxLDZTtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzwpQzpR3n2yptbG5t75R3K3v7B4dH9vFJRyWZpNCmCU9kLyQKOBPQ1kxz6KUSSBxy6Ibju7nfnYBULBGPepqCH5OhYBGjRBspsO2aB5wHuReCJrOnq1pgV526swBeJ25BqqhAK7C/vEFCsxiEppwo1XedVPs5kZpRDrOKlylICR2TIfQNFSQG5eeLy2f4wigDHCXSlNB4of6eyEms1DQOTWdM9EitenPxP6+f6ejGz5lIMw2CLhdFGcc6wfMY8IBJoJpPDSFUMnMrpiMiCdUmrIoJwV19eZ10GnXXqbsPjWrztoijjM7QObpELrpGTXSPWqiNKJqgZ/SK3qzcerHerY9la8kqZk7RH1ifP63ikwQ=</latexit><latexit sha1_base64="E8TRlgjOlxwhXfNNknfhTeGt7Ug=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LLaCF0vSix6LXjxWsB/QxLDZTtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzwpQzpR3n2yptbG5t75R3K3v7B4dH9vFJRyWZpNCmCU9kLyQKOBPQ1kxz6KUSSBxy6Ibju7nfnYBULBGPepqCH5OhYBGjRBspsO2aB5wHuReCJrOnq1pgV526swBeJ25BqqhAK7C/vEFCsxiEppwo1XedVPs5kZpRDrOKlylICR2TIfQNFSQG5eeLy2f4wigDHCXSlNB4of6eyEms1DQOTWdM9EitenPxP6+f6ejGz5lIMw2CLhdFGcc6wfMY8IBJoJpPDSFUMnMrpiMiCdUmrIoJwV19eZ10GnXXqbsPjWrztoijjM7QObpELrpGTXSPWqiNKJqgZ/SK3qzcerHerY9la8kqZk7RH1ifP63ikwQ=</latexit><latexit sha1_base64="E8TRlgjOlxwhXfNNknfhTeGt7Ug=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LLaCF0vSix6LXjxWsB/QxLDZTtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzwpQzpR3n2yptbG5t75R3K3v7B4dH9vFJRyWZpNCmCU9kLyQKOBPQ1kxz6KUSSBxy6Ibju7nfnYBULBGPepqCH5OhYBGjRBspsO2aB5wHuReCJrOnq1pgV526swBeJ25BqqhAK7C/vEFCsxiEppwo1XedVPs5kZpRDrOKlylICR2TIfQNFSQG5eeLy2f4wigDHCXSlNB4of6eyEms1DQOTWdM9EitenPxP6+f6ejGz5lIMw2CLhdFGcc6wfMY8IBJoJpPDSFUMnMrpiMiCdUmrIoJwV19eZ10GnXXqbsPjWrztoijjM7QObpELrpGTXSPWqiNKJqgZ/SK3qzcerHerY9la8kqZk7RH1ifP63ikwQ=</latexit>

`+�
<latexit sha1_base64="f72xqNs3cPGvaoG+pM0YFoZ3iRU=">AAAB+nicbVDLSsNAFJ3UV62vVJduBltBEErSjS6LblxWsA9oYphMbtqhkwczE6XEfoobF4q49Uvc+TdO2yy09cCFwzn3cu89fsqZVJb1bZTW1jc2t8rblZ3dvf0Ds3rYlUkmKHRowhPR94kEzmLoKKY49FMBJPI59Pzx9czvPYCQLInv1CQFNyLDmIWMEqUlz6zWHeDcy50AuCLT+/O6Z9ashjUHXiV2QWqoQNszv5wgoVkEsaKcSDmwrVS5ORGKUQ7TipNJSAkdkyEMNI1JBNLN56dP8alWAhwmQles8Fz9PZGTSMpJ5OvOiKiRXPZm4n/eIFPhpZuzOM0UxHSxKMw4Vgme5YADJoAqPtGEUMH0rZiOiCBU6bQqOgR7+eVV0m02bKth3zZrrasijjI6RifoDNnoArXQDWqjDqLoET2jV/RmPBkvxrvxsWgtGcXMEfoD4/MHfRKTeg==</latexit><latexit sha1_base64="f72xqNs3cPGvaoG+pM0YFoZ3iRU=">AAAB+nicbVDLSsNAFJ3UV62vVJduBltBEErSjS6LblxWsA9oYphMbtqhkwczE6XEfoobF4q49Uvc+TdO2yy09cCFwzn3cu89fsqZVJb1bZTW1jc2t8rblZ3dvf0Ds3rYlUkmKHRowhPR94kEzmLoKKY49FMBJPI59Pzx9czvPYCQLInv1CQFNyLDmIWMEqUlz6zWHeDcy50AuCLT+/O6Z9ashjUHXiV2QWqoQNszv5wgoVkEsaKcSDmwrVS5ORGKUQ7TipNJSAkdkyEMNI1JBNLN56dP8alWAhwmQles8Fz9PZGTSMpJ5OvOiKiRXPZm4n/eIFPhpZuzOM0UxHSxKMw4Vgme5YADJoAqPtGEUMH0rZiOiCBU6bQqOgR7+eVV0m02bKth3zZrrasijjI6RifoDNnoArXQDWqjDqLoET2jV/RmPBkvxrvxsWgtGcXMEfoD4/MHfRKTeg==</latexit><latexit sha1_base64="f72xqNs3cPGvaoG+pM0YFoZ3iRU=">AAAB+nicbVDLSsNAFJ3UV62vVJduBltBEErSjS6LblxWsA9oYphMbtqhkwczE6XEfoobF4q49Uvc+TdO2yy09cCFwzn3cu89fsqZVJb1bZTW1jc2t8rblZ3dvf0Ds3rYlUkmKHRowhPR94kEzmLoKKY49FMBJPI59Pzx9czvPYCQLInv1CQFNyLDmIWMEqUlz6zWHeDcy50AuCLT+/O6Z9ashjUHXiV2QWqoQNszv5wgoVkEsaKcSDmwrVS5ORGKUQ7TipNJSAkdkyEMNI1JBNLN56dP8alWAhwmQles8Fz9PZGTSMpJ5OvOiKiRXPZm4n/eIFPhpZuzOM0UxHSxKMw4Vgme5YADJoAqPtGEUMH0rZiOiCBU6bQqOgR7+eVV0m02bKth3zZrrasijjI6RifoDNnoArXQDWqjDqLoET2jV/RmPBkvxrvxsWgtGcXMEfoD4/MHfRKTeg==</latexit><latexit sha1_base64="f72xqNs3cPGvaoG+pM0YFoZ3iRU=">AAAB+nicbVDLSsNAFJ3UV62vVJduBltBEErSjS6LblxWsA9oYphMbtqhkwczE6XEfoobF4q49Uvc+TdO2yy09cCFwzn3cu89fsqZVJb1bZTW1jc2t8rblZ3dvf0Ds3rYlUkmKHRowhPR94kEzmLoKKY49FMBJPI59Pzx9czvPYCQLInv1CQFNyLDmIWMEqUlz6zWHeDcy50AuCLT+/O6Z9ashjUHXiV2QWqoQNszv5wgoVkEsaKcSDmwrVS5ORGKUQ7TipNJSAkdkyEMNI1JBNLN56dP8alWAhwmQles8Fz9PZGTSMpJ5OvOiKiRXPZm4n/eIFPhpZuzOM0UxHSxKMw4Vgme5YADJoAqPtGEUMH0rZiOiCBU6bQqOgR7+eVV0m02bKth3zZrrasijjI6RifoDNnoArXQDWqjDqLoET2jV/RmPBkvxrvxsWgtGcXMEfoD4/MHfRKTeg==</latexit>

p+
<latexit sha1_base64="R+B8BQ7m4QuQrhYrU94AwRhsydU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCIJSkFz0WvXisYGqhjWWznbRLN5uwuxFK6W/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlk4yxdBniUhUO6QaBZfoG24EtlOFNA4FPoSjm5n/8IRK80Tem3GKQUwHkkecUWMlv5o+XlR75Ypbc+cgq8TLSQVyNHvlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzI+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxEV8GEyzQzKNliUZQJYhIy+5z0uUJmxNgSyhS3txI2pIoyY/Mp2RC85ZdXSate89yad1evNK7zOIpwAqdwDh5cQgNuoQk+MODwDK/w5kjnxXl3PhatBSefOYY/cD5/AKy+jes=</latexit><latexit sha1_base64="R+B8BQ7m4QuQrhYrU94AwRhsydU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCIJSkFz0WvXisYGqhjWWznbRLN5uwuxFK6W/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlk4yxdBniUhUO6QaBZfoG24EtlOFNA4FPoSjm5n/8IRK80Tem3GKQUwHkkecUWMlv5o+XlR75Ypbc+cgq8TLSQVyNHvlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzI+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxEV8GEyzQzKNliUZQJYhIy+5z0uUJmxNgSyhS3txI2pIoyY/Mp2RC85ZdXSate89yad1evNK7zOIpwAqdwDh5cQgNuoQk+MODwDK/w5kjnxXl3PhatBSefOYY/cD5/AKy+jes=</latexit><latexit sha1_base64="R+B8BQ7m4QuQrhYrU94AwRhsydU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCIJSkFz0WvXisYGqhjWWznbRLN5uwuxFK6W/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlk4yxdBniUhUO6QaBZfoG24EtlOFNA4FPoSjm5n/8IRK80Tem3GKQUwHkkecUWMlv5o+XlR75Ypbc+cgq8TLSQVyNHvlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzI+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxEV8GEyzQzKNliUZQJYhIy+5z0uUJmxNgSyhS3txI2pIoyY/Mp2RC85ZdXSate89yad1evNK7zOIpwAqdwDh5cQgNuoQk+MODwDK/w5kjnxXl3PhatBSefOYY/cD5/AKy+jes=</latexit><latexit sha1_base64="R+B8BQ7m4QuQrhYrU94AwRhsydU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCIJSkFz0WvXisYGqhjWWznbRLN5uwuxFK6W/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlk4yxdBniUhUO6QaBZfoG24EtlOFNA4FPoSjm5n/8IRK80Tem3GKQUwHkkecUWMlv5o+XlR75Ypbc+cgq8TLSQVyNHvlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzI+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxEV8GEyzQzKNliUZQJYhIy+5z0uUJmxNgSyhS3txI2pIoyY/Mp2RC85ZdXSate89yad1evNK7zOIpwAqdwDh5cQgNuoQk+MODwDK/w5kjnxXl3PhatBSefOYY/cD5/AKy+jes=</latexit>

DUNE (nu mode, 62 GeV protons) near detector (25 t) with 12.81e21 POT.

Full 4 body phase 
space calculation

Channel SM cabontributions DUNE ND

⌫µ ! ⌫µµ+µ�
CC, NC 135 (93)

⌫µ ! ⌫ee+µ�
CC 1422 (327)

⌫µ ! ⌫µe+e� NC 456 (64)

<latexit sha1_base64="ujjvzBV6pwlRq0The57x2i2W0aw="></latexit><latexit sha1_base64="ujjvzBV6pwlRq0The57x2i2W0aw="></latexit><latexit sha1_base64="ujjvzBV6pwlRq0The57x2i2W0aw="></latexit><latexit sha1_base64="ujjvzBV6pwlRq0The57x2i2W0aw="></latexit>



Neutrino trident production

Is the EPA adequate for this process?
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<latexit sha1_base64="2lgAIMZwKvIs5LOK9Dxr0OSCZRE=">AAACD3icbVA9SwNBEN2LXzF+nVraLCZKhBDu0mgZtLGMYD4gF8LcZpMs2ds7dveEcOQf2PhXbCwUsbW189+4l1yhiQ8GHu/NMDPPjzhT2nG+rdza+sbmVn67sLO7t39gHx61VBhLQpsk5KHs+KAoZ4I2NdOcdiJJIfA5bfuTm9RvP1CpWCju9TSivQBGgg0ZAW2kvn1e8kTcTzzg0RiwVyl7AeixDJJQzrwK9nyq4WJW6ttFp+rMgVeJm5EiytDo21/eICRxQIUmHJTquk6kewlIzQins4IXKxoBmcCIdg0VEFDVS+b/zPCZUQZ4GEpTQuO5+nsigUCpaeCbzvRateyl4n9eN9bDq17CRBRrKshi0TDmWIc4DQcPmKRE86khQCQzt2IyBglEmwgLJgR3+eVV0qpVXafq3tWK9essjjw6QaeojFx0ieroFjVQExH0iJ7RK3qznqwX6936WLTmrGzmGP2B9fkDnbSbvA==</latexit><latexit sha1_base64="2lgAIMZwKvIs5LOK9Dxr0OSCZRE=">AAACD3icbVA9SwNBEN2LXzF+nVraLCZKhBDu0mgZtLGMYD4gF8LcZpMs2ds7dveEcOQf2PhXbCwUsbW189+4l1yhiQ8GHu/NMDPPjzhT2nG+rdza+sbmVn67sLO7t39gHx61VBhLQpsk5KHs+KAoZ4I2NdOcdiJJIfA5bfuTm9RvP1CpWCju9TSivQBGgg0ZAW2kvn1e8kTcTzzg0RiwVyl7AeixDJJQzrwK9nyq4WJW6ttFp+rMgVeJm5EiytDo21/eICRxQIUmHJTquk6kewlIzQins4IXKxoBmcCIdg0VEFDVS+b/zPCZUQZ4GEpTQuO5+nsigUCpaeCbzvRateyl4n9eN9bDq17CRBRrKshi0TDmWIc4DQcPmKRE86khQCQzt2IyBglEmwgLJgR3+eVV0qpVXafq3tWK9essjjw6QaeojFx0ieroFjVQExH0iJ7RK3qznqwX6936WLTmrGzmGP2B9fkDnbSbvA==</latexit><latexit sha1_base64="2lgAIMZwKvIs5LOK9Dxr0OSCZRE=">AAACD3icbVA9SwNBEN2LXzF+nVraLCZKhBDu0mgZtLGMYD4gF8LcZpMs2ds7dveEcOQf2PhXbCwUsbW189+4l1yhiQ8GHu/NMDPPjzhT2nG+rdza+sbmVn67sLO7t39gHx61VBhLQpsk5KHs+KAoZ4I2NdOcdiJJIfA5bfuTm9RvP1CpWCju9TSivQBGgg0ZAW2kvn1e8kTcTzzg0RiwVyl7AeixDJJQzrwK9nyq4WJW6ttFp+rMgVeJm5EiytDo21/eICRxQIUmHJTquk6kewlIzQins4IXKxoBmcCIdg0VEFDVS+b/zPCZUQZ4GEpTQuO5+nsigUCpaeCbzvRateyl4n9eN9bDq17CRBRrKshi0TDmWIc4DQcPmKRE86khQCQzt2IyBglEmwgLJgR3+eVV0qpVXafq3tWK9essjjw6QaeojFx0ieroFjVQExH0iJ7RK3qznqwX6936WLTmrGzmGP2B9fkDnbSbvA==</latexit><latexit sha1_base64="2lgAIMZwKvIs5LOK9Dxr0OSCZRE=">AAACD3icbVA9SwNBEN2LXzF+nVraLCZKhBDu0mgZtLGMYD4gF8LcZpMs2ds7dveEcOQf2PhXbCwUsbW189+4l1yhiQ8GHu/NMDPPjzhT2nG+rdza+sbmVn67sLO7t39gHx61VBhLQpsk5KHs+KAoZ4I2NdOcdiJJIfA5bfuTm9RvP1CpWCju9TSivQBGgg0ZAW2kvn1e8kTcTzzg0RiwVyl7AeixDJJQzrwK9nyq4WJW6ttFp+rMgVeJm5EiytDo21/eICRxQIUmHJTquk6kewlIzQins4IXKxoBmcCIdg0VEFDVS+b/zPCZUQZ4GEpTQuO5+nsigUCpaeCbzvRateyl4n9eN9bDq17CRBRrKshi0TDmWIc4DQcPmKRE86khQCQzt2IyBglEmwgLJgR3+eVV0qpVXafq3tWK9essjjw6QaeojFx0ieroFjVQExH0iJ7RK3qznqwX6936WLTmrGzmGP2B9fkDnbSbvA==</latexit>⌫↵ (or �)

<latexit sha1_base64="2lgAIMZwKvIs5LOK9Dxr0OSCZRE=">AAACD3icbVA9SwNBEN2LXzF+nVraLCZKhBDu0mgZtLGMYD4gF8LcZpMs2ds7dveEcOQf2PhXbCwUsbW189+4l1yhiQ8GHu/NMDPPjzhT2nG+rdza+sbmVn67sLO7t39gHx61VBhLQpsk5KHs+KAoZ4I2NdOcdiJJIfA5bfuTm9RvP1CpWCju9TSivQBGgg0ZAW2kvn1e8kTcTzzg0RiwVyl7AeixDJJQzrwK9nyq4WJW6ttFp+rMgVeJm5EiytDo21/eICRxQIUmHJTquk6kewlIzQins4IXKxoBmcCIdg0VEFDVS+b/zPCZUQZ4GEpTQuO5+nsigUCpaeCbzvRateyl4n9eN9bDq17CRBRrKshi0TDmWIc4DQcPmKRE86khQCQzt2IyBglEmwgLJgR3+eVV0qpVXafq3tWK9essjjw6QaeojFx0ieroFjVQExH0iJ7RK3qznqwX6936WLTmrGzmGP2B9fkDnbSbvA==</latexit><latexit sha1_base64="2lgAIMZwKvIs5LOK9Dxr0OSCZRE=">AAACD3icbVA9SwNBEN2LXzF+nVraLCZKhBDu0mgZtLGMYD4gF8LcZpMs2ds7dveEcOQf2PhXbCwUsbW189+4l1yhiQ8GHu/NMDPPjzhT2nG+rdza+sbmVn67sLO7t39gHx61VBhLQpsk5KHs+KAoZ4I2NdOcdiJJIfA5bfuTm9RvP1CpWCju9TSivQBGgg0ZAW2kvn1e8kTcTzzg0RiwVyl7AeixDJJQzrwK9nyq4WJW6ttFp+rMgVeJm5EiytDo21/eICRxQIUmHJTquk6kewlIzQins4IXKxoBmcCIdg0VEFDVS+b/zPCZUQZ4GEpTQuO5+nsigUCpaeCbzvRateyl4n9eN9bDq17CRBRrKshi0TDmWIc4DQcPmKRE86khQCQzt2IyBglEmwgLJgR3+eVV0qpVXafq3tWK9essjjw6QaeojFx0ieroFjVQExH0iJ7RK3qznqwX6936WLTmrGzmGP2B9fkDnbSbvA==</latexit><latexit sha1_base64="2lgAIMZwKvIs5LOK9Dxr0OSCZRE=">AAACD3icbVA9SwNBEN2LXzF+nVraLCZKhBDu0mgZtLGMYD4gF8LcZpMs2ds7dveEcOQf2PhXbCwUsbW189+4l1yhiQ8GHu/NMDPPjzhT2nG+rdza+sbmVn67sLO7t39gHx61VBhLQpsk5KHs+KAoZ4I2NdOcdiJJIfA5bfuTm9RvP1CpWCju9TSivQBGgg0ZAW2kvn1e8kTcTzzg0RiwVyl7AeixDJJQzrwK9nyq4WJW6ttFp+rMgVeJm5EiytDo21/eICRxQIUmHJTquk6kewlIzQins4IXKxoBmcCIdg0VEFDVS+b/zPCZUQZ4GEpTQuO5+nsigUCpaeCbzvRateyl4n9eN9bDq17CRBRrKshi0TDmWIc4DQcPmKRE86khQCQzt2IyBglEmwgLJgR3+eVV0qpVXafq3tWK9essjjw6QaeojFx0ieroFjVQExH0iJ7RK3qznqwX6936WLTmrGzmGP2B9fkDnbSbvA==</latexit><latexit sha1_base64="2lgAIMZwKvIs5LOK9Dxr0OSCZRE=">AAACD3icbVA9SwNBEN2LXzF+nVraLCZKhBDu0mgZtLGMYD4gF8LcZpMs2ds7dveEcOQf2PhXbCwUsbW189+4l1yhiQ8GHu/NMDPPjzhT2nG+rdza+sbmVn67sLO7t39gHx61VBhLQpsk5KHs+KAoZ4I2NdOcdiJJIfA5bfuTm9RvP1CpWCju9TSivQBGgg0ZAW2kvn1e8kTcTzzg0RiwVyl7AeixDJJQzrwK9nyq4WJW6ttFp+rMgVeJm5EiytDo21/eICRxQIUmHJTquk6kewlIzQins4IXKxoBmcCIdg0VEFDVS+b/zPCZUQZ4GEpTQuO5+nsigUCpaeCbzvRateyl4n9eN9bDq17CRBRrKshi0TDmWIc4DQcPmKRE86khQCQzt2IyBglEmwgLJgR3+eVV0qpVXafq3tWK9essjjw6QaeojFx0ieroFjVQExH0iJ7RK3qznqwX6936WLTmrGzmGP2B9fkDnbSbvA==</latexit>

`��
<latexit sha1_base64="E8TRlgjOlxwhXfNNknfhTeGt7Ug=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LLaCF0vSix6LXjxWsB/QxLDZTtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzwpQzpR3n2yptbG5t75R3K3v7B4dH9vFJRyWZpNCmCU9kLyQKOBPQ1kxz6KUSSBxy6Ibju7nfnYBULBGPepqCH5OhYBGjRBspsO2aB5wHuReCJrOnq1pgV526swBeJ25BqqhAK7C/vEFCsxiEppwo1XedVPs5kZpRDrOKlylICR2TIfQNFSQG5eeLy2f4wigDHCXSlNB4of6eyEms1DQOTWdM9EitenPxP6+f6ejGz5lIMw2CLhdFGcc6wfMY8IBJoJpPDSFUMnMrpiMiCdUmrIoJwV19eZ10GnXXqbsPjWrztoijjM7QObpELrpGTXSPWqiNKJqgZ/SK3qzcerHerY9la8kqZk7RH1ifP63ikwQ=</latexit><latexit sha1_base64="E8TRlgjOlxwhXfNNknfhTeGt7Ug=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LLaCF0vSix6LXjxWsB/QxLDZTtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzwpQzpR3n2yptbG5t75R3K3v7B4dH9vFJRyWZpNCmCU9kLyQKOBPQ1kxz6KUSSBxy6Ibju7nfnYBULBGPepqCH5OhYBGjRBspsO2aB5wHuReCJrOnq1pgV526swBeJ25BqqhAK7C/vEFCsxiEppwo1XedVPs5kZpRDrOKlylICR2TIfQNFSQG5eeLy2f4wigDHCXSlNB4of6eyEms1DQOTWdM9EitenPxP6+f6ejGz5lIMw2CLhdFGcc6wfMY8IBJoJpPDSFUMnMrpiMiCdUmrIoJwV19eZ10GnXXqbsPjWrztoijjM7QObpELrpGTXSPWqiNKJqgZ/SK3qzcerHerY9la8kqZk7RH1ifP63ikwQ=</latexit><latexit sha1_base64="E8TRlgjOlxwhXfNNknfhTeGt7Ug=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LLaCF0vSix6LXjxWsB/QxLDZTtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzwpQzpR3n2yptbG5t75R3K3v7B4dH9vFJRyWZpNCmCU9kLyQKOBPQ1kxz6KUSSBxy6Ibju7nfnYBULBGPepqCH5OhYBGjRBspsO2aB5wHuReCJrOnq1pgV526swBeJ25BqqhAK7C/vEFCsxiEppwo1XedVPs5kZpRDrOKlylICR2TIfQNFSQG5eeLy2f4wigDHCXSlNB4of6eyEms1DQOTWdM9EitenPxP6+f6ejGz5lIMw2CLhdFGcc6wfMY8IBJoJpPDSFUMnMrpiMiCdUmrIoJwV19eZ10GnXXqbsPjWrztoijjM7QObpELrpGTXSPWqiNKJqgZ/SK3qzcerHerY9la8kqZk7RH1ifP63ikwQ=</latexit><latexit sha1_base64="E8TRlgjOlxwhXfNNknfhTeGt7Ug=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LLaCF0vSix6LXjxWsB/QxLDZTtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzwpQzpR3n2yptbG5t75R3K3v7B4dH9vFJRyWZpNCmCU9kLyQKOBPQ1kxz6KUSSBxy6Ibju7nfnYBULBGPepqCH5OhYBGjRBspsO2aB5wHuReCJrOnq1pgV526swBeJ25BqqhAK7C/vEFCsxiEppwo1XedVPs5kZpRDrOKlylICR2TIfQNFSQG5eeLy2f4wigDHCXSlNB4of6eyEms1DQOTWdM9EitenPxP6+f6ejGz5lIMw2CLhdFGcc6wfMY8IBJoJpPDSFUMnMrpiMiCdUmrIoJwV19eZ10GnXXqbsPjWrztoijjM7QObpELrpGTXSPWqiNKJqgZ/SK3qzcerHerY9la8kqZk7RH1ifP63ikwQ=</latexit>

`+�
<latexit sha1_base64="f72xqNs3cPGvaoG+pM0YFoZ3iRU=">AAAB+nicbVDLSsNAFJ3UV62vVJduBltBEErSjS6LblxWsA9oYphMbtqhkwczE6XEfoobF4q49Uvc+TdO2yy09cCFwzn3cu89fsqZVJb1bZTW1jc2t8rblZ3dvf0Ds3rYlUkmKHRowhPR94kEzmLoKKY49FMBJPI59Pzx9czvPYCQLInv1CQFNyLDmIWMEqUlz6zWHeDcy50AuCLT+/O6Z9ashjUHXiV2QWqoQNszv5wgoVkEsaKcSDmwrVS5ORGKUQ7TipNJSAkdkyEMNI1JBNLN56dP8alWAhwmQles8Fz9PZGTSMpJ5OvOiKiRXPZm4n/eIFPhpZuzOM0UxHSxKMw4Vgme5YADJoAqPtGEUMH0rZiOiCBU6bQqOgR7+eVV0m02bKth3zZrrasijjI6RifoDNnoArXQDWqjDqLoET2jV/RmPBkvxrvxsWgtGcXMEfoD4/MHfRKTeg==</latexit><latexit sha1_base64="f72xqNs3cPGvaoG+pM0YFoZ3iRU=">AAAB+nicbVDLSsNAFJ3UV62vVJduBltBEErSjS6LblxWsA9oYphMbtqhkwczE6XEfoobF4q49Uvc+TdO2yy09cCFwzn3cu89fsqZVJb1bZTW1jc2t8rblZ3dvf0Ds3rYlUkmKHRowhPR94kEzmLoKKY49FMBJPI59Pzx9czvPYCQLInv1CQFNyLDmIWMEqUlz6zWHeDcy50AuCLT+/O6Z9ashjUHXiV2QWqoQNszv5wgoVkEsaKcSDmwrVS5ORGKUQ7TipNJSAkdkyEMNI1JBNLN56dP8alWAhwmQles8Fz9PZGTSMpJ5OvOiKiRXPZm4n/eIFPhpZuzOM0UxHSxKMw4Vgme5YADJoAqPtGEUMH0rZiOiCBU6bQqOgR7+eVV0m02bKth3zZrrasijjI6RifoDNnoArXQDWqjDqLoET2jV/RmPBkvxrvxsWgtGcXMEfoD4/MHfRKTeg==</latexit><latexit sha1_base64="f72xqNs3cPGvaoG+pM0YFoZ3iRU=">AAAB+nicbVDLSsNAFJ3UV62vVJduBltBEErSjS6LblxWsA9oYphMbtqhkwczE6XEfoobF4q49Uvc+TdO2yy09cCFwzn3cu89fsqZVJb1bZTW1jc2t8rblZ3dvf0Ds3rYlUkmKHRowhPR94kEzmLoKKY49FMBJPI59Pzx9czvPYCQLInv1CQFNyLDmIWMEqUlz6zWHeDcy50AuCLT+/O6Z9ashjUHXiV2QWqoQNszv5wgoVkEsaKcSDmwrVS5ORGKUQ7TipNJSAkdkyEMNI1JBNLN56dP8alWAhwmQles8Fz9PZGTSMpJ5OvOiKiRXPZm4n/eIFPhpZuzOM0UxHSxKMw4Vgme5YADJoAqPtGEUMH0rZiOiCBU6bQqOgR7+eVV0m02bKth3zZrrasijjI6RifoDNnoArXQDWqjDqLoET2jV/RmPBkvxrvxsWgtGcXMEfoD4/MHfRKTeg==</latexit><latexit sha1_base64="f72xqNs3cPGvaoG+pM0YFoZ3iRU=">AAAB+nicbVDLSsNAFJ3UV62vVJduBltBEErSjS6LblxWsA9oYphMbtqhkwczE6XEfoobF4q49Uvc+TdO2yy09cCFwzn3cu89fsqZVJb1bZTW1jc2t8rblZ3dvf0Ds3rYlUkmKHRowhPR94kEzmLoKKY49FMBJPI59Pzx9czvPYCQLInv1CQFNyLDmIWMEqUlz6zWHeDcy50AuCLT+/O6Z9ashjUHXiV2QWqoQNszv5wgoVkEsaKcSDmwrVS5ORGKUQ7TipNJSAkdkyEMNI1JBNLN56dP8alWAhwmQles8Fz9PZGTSMpJ5OvOiKiRXPZm4n/eIFPhpZuzOM0UxHSxKMw4Vgme5YADJoAqPtGEUMH0rZiOiCBU6bQqOgR7+eVV0m02bKth3zZrrasijjI6RifoDNnoArXQDWqjDqLoET2jV/RmPBkvxrvxsWgtGcXMEfoD4/MHfRKTeg==</latexit>

`��
<latexit sha1_base64="E8TRlgjOlxwhXfNNknfhTeGt7Ug=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LLaCF0vSix6LXjxWsB/QxLDZTtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzwpQzpR3n2yptbG5t75R3K3v7B4dH9vFJRyWZpNCmCU9kLyQKOBPQ1kxz6KUSSBxy6Ibju7nfnYBULBGPepqCH5OhYBGjRBspsO2aB5wHuReCJrOnq1pgV526swBeJ25BqqhAK7C/vEFCsxiEppwo1XedVPs5kZpRDrOKlylICR2TIfQNFSQG5eeLy2f4wigDHCXSlNB4of6eyEms1DQOTWdM9EitenPxP6+f6ejGz5lIMw2CLhdFGcc6wfMY8IBJoJpPDSFUMnMrpiMiCdUmrIoJwV19eZ10GnXXqbsPjWrztoijjM7QObpELrpGTXSPWqiNKJqgZ/SK3qzcerHerY9la8kqZk7RH1ifP63ikwQ=</latexit><latexit sha1_base64="E8TRlgjOlxwhXfNNknfhTeGt7Ug=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LLaCF0vSix6LXjxWsB/QxLDZTtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzwpQzpR3n2yptbG5t75R3K3v7B4dH9vFJRyWZpNCmCU9kLyQKOBPQ1kxz6KUSSBxy6Ibju7nfnYBULBGPepqCH5OhYBGjRBspsO2aB5wHuReCJrOnq1pgV526swBeJ25BqqhAK7C/vEFCsxiEppwo1XedVPs5kZpRDrOKlylICR2TIfQNFSQG5eeLy2f4wigDHCXSlNB4of6eyEms1DQOTWdM9EitenPxP6+f6ejGz5lIMw2CLhdFGcc6wfMY8IBJoJpPDSFUMnMrpiMiCdUmrIoJwV19eZ10GnXXqbsPjWrztoijjM7QObpELrpGTXSPWqiNKJqgZ/SK3qzcerHerY9la8kqZk7RH1ifP63ikwQ=</latexit><latexit sha1_base64="E8TRlgjOlxwhXfNNknfhTeGt7Ug=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LLaCF0vSix6LXjxWsB/QxLDZTtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzwpQzpR3n2yptbG5t75R3K3v7B4dH9vFJRyWZpNCmCU9kLyQKOBPQ1kxz6KUSSBxy6Ibju7nfnYBULBGPepqCH5OhYBGjRBspsO2aB5wHuReCJrOnq1pgV526swBeJ25BqqhAK7C/vEFCsxiEppwo1XedVPs5kZpRDrOKlylICR2TIfQNFSQG5eeLy2f4wigDHCXSlNB4of6eyEms1DQOTWdM9EitenPxP6+f6ejGz5lIMw2CLhdFGcc6wfMY8IBJoJpPDSFUMnMrpiMiCdUmrIoJwV19eZ10GnXXqbsPjWrztoijjM7QObpELrpGTXSPWqiNKJqgZ/SK3qzcerHerY9la8kqZk7RH1ifP63ikwQ=</latexit><latexit sha1_base64="E8TRlgjOlxwhXfNNknfhTeGt7Ug=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LLaCF0vSix6LXjxWsB/QxLDZTtqlm03Y3RRK6D/x4kERr/4Tb/4bt20O2vpg4PHeDDPzwpQzpR3n2yptbG5t75R3K3v7B4dH9vFJRyWZpNCmCU9kLyQKOBPQ1kxz6KUSSBxy6Ibju7nfnYBULBGPepqCH5OhYBGjRBspsO2aB5wHuReCJrOnq1pgV526swBeJ25BqqhAK7C/vEFCsxiEppwo1XedVPs5kZpRDrOKlylICR2TIfQNFSQG5eeLy2f4wigDHCXSlNB4of6eyEms1DQOTWdM9EitenPxP6+f6ejGz5lIMw2CLhdFGcc6wfMY8IBJoJpPDSFUMnMrpiMiCdUmrIoJwV19eZ10GnXXqbsPjWrztoijjM7QObpELrpGTXSPWqiNKJqgZ/SK3qzcerHerY9la8kqZk7RH1ifP63ikwQ=</latexit>

`+�
<latexit sha1_base64="f72xqNs3cPGvaoG+pM0YFoZ3iRU=">AAAB+nicbVDLSsNAFJ3UV62vVJduBltBEErSjS6LblxWsA9oYphMbtqhkwczE6XEfoobF4q49Uvc+TdO2yy09cCFwzn3cu89fsqZVJb1bZTW1jc2t8rblZ3dvf0Ds3rYlUkmKHRowhPR94kEzmLoKKY49FMBJPI59Pzx9czvPYCQLInv1CQFNyLDmIWMEqUlz6zWHeDcy50AuCLT+/O6Z9ashjUHXiV2QWqoQNszv5wgoVkEsaKcSDmwrVS5ORGKUQ7TipNJSAkdkyEMNI1JBNLN56dP8alWAhwmQles8Fz9PZGTSMpJ5OvOiKiRXPZm4n/eIFPhpZuzOM0UxHSxKMw4Vgme5YADJoAqPtGEUMH0rZiOiCBU6bQqOgR7+eVV0m02bKth3zZrrasijjI6RifoDNnoArXQDWqjDqLoET2jV/RmPBkvxrvxsWgtGcXMEfoD4/MHfRKTeg==</latexit><latexit sha1_base64="f72xqNs3cPGvaoG+pM0YFoZ3iRU=">AAAB+nicbVDLSsNAFJ3UV62vVJduBltBEErSjS6LblxWsA9oYphMbtqhkwczE6XEfoobF4q49Uvc+TdO2yy09cCFwzn3cu89fsqZVJb1bZTW1jc2t8rblZ3dvf0Ds3rYlUkmKHRowhPR94kEzmLoKKY49FMBJPI59Pzx9czvPYCQLInv1CQFNyLDmIWMEqUlz6zWHeDcy50AuCLT+/O6Z9ashjUHXiV2QWqoQNszv5wgoVkEsaKcSDmwrVS5ORGKUQ7TipNJSAkdkyEMNI1JBNLN56dP8alWAhwmQles8Fz9PZGTSMpJ5OvOiKiRXPZm4n/eIFPhpZuzOM0UxHSxKMw4Vgme5YADJoAqPtGEUMH0rZiOiCBU6bQqOgR7+eVV0m02bKth3zZrrasijjI6RifoDNnoArXQDWqjDqLoET2jV/RmPBkvxrvxsWgtGcXMEfoD4/MHfRKTeg==</latexit><latexit sha1_base64="f72xqNs3cPGvaoG+pM0YFoZ3iRU=">AAAB+nicbVDLSsNAFJ3UV62vVJduBltBEErSjS6LblxWsA9oYphMbtqhkwczE6XEfoobF4q49Uvc+TdO2yy09cCFwzn3cu89fsqZVJb1bZTW1jc2t8rblZ3dvf0Ds3rYlUkmKHRowhPR94kEzmLoKKY49FMBJPI59Pzx9czvPYCQLInv1CQFNyLDmIWMEqUlz6zWHeDcy50AuCLT+/O6Z9ashjUHXiV2QWqoQNszv5wgoVkEsaKcSDmwrVS5ORGKUQ7TipNJSAkdkyEMNI1JBNLN56dP8alWAhwmQles8Fz9PZGTSMpJ5OvOiKiRXPZm4n/eIFPhpZuzOM0UxHSxKMw4Vgme5YADJoAqPtGEUMH0rZiOiCBU6bQqOgR7+eVV0m02bKth3zZrrasijjI6RifoDNnoArXQDWqjDqLoET2jV/RmPBkvxrvxsWgtGcXMEfoD4/MHfRKTeg==</latexit><latexit sha1_base64="f72xqNs3cPGvaoG+pM0YFoZ3iRU=">AAAB+nicbVDLSsNAFJ3UV62vVJduBltBEErSjS6LblxWsA9oYphMbtqhkwczE6XEfoobF4q49Uvc+TdO2yy09cCFwzn3cu89fsqZVJb1bZTW1jc2t8rblZ3dvf0Ds3rYlUkmKHRowhPR94kEzmLoKKY49FMBJPI59Pzx9czvPYCQLInv1CQFNyLDmIWMEqUlz6zWHeDcy50AuCLT+/O6Z9ashjUHXiV2QWqoQNszv5wgoVkEsaKcSDmwrVS5ORGKUQ7TipNJSAkdkyEMNI1JBNLN56dP8alWAhwmQles8Fz9PZGTSMpJ5OvOiKiRXPZm4n/eIFPhpZuzOM0UxHSxKMw4Vgme5YADJoAqPtGEUMH0rZiOiCBU6bQqOgR7+eVV0m02bKth3zZrrasijjI6RifoDNnoArXQDWqjDqLoET2jV/RmPBkvxrvxsWgtGcXMEfoD4/MHfRKTeg==</latexit>

p+
<latexit sha1_base64="R+B8BQ7m4QuQrhYrU94AwRhsydU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCIJSkFz0WvXisYGqhjWWznbRLN5uwuxFK6W/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlk4yxdBniUhUO6QaBZfoG24EtlOFNA4FPoSjm5n/8IRK80Tem3GKQUwHkkecUWMlv5o+XlR75Ypbc+cgq8TLSQVyNHvlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzI+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxEV8GEyzQzKNliUZQJYhIy+5z0uUJmxNgSyhS3txI2pIoyY/Mp2RC85ZdXSate89yad1evNK7zOIpwAqdwDh5cQgNuoQk+MODwDK/w5kjnxXl3PhatBSefOYY/cD5/AKy+jes=</latexit><latexit sha1_base64="R+B8BQ7m4QuQrhYrU94AwRhsydU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCIJSkFz0WvXisYGqhjWWznbRLN5uwuxFK6W/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlk4yxdBniUhUO6QaBZfoG24EtlOFNA4FPoSjm5n/8IRK80Tem3GKQUwHkkecUWMlv5o+XlR75Ypbc+cgq8TLSQVyNHvlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzI+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxEV8GEyzQzKNliUZQJYhIy+5z0uUJmxNgSyhS3txI2pIoyY/Mp2RC85ZdXSate89yad1evNK7zOIpwAqdwDh5cQgNuoQk+MODwDK/w5kjnxXl3PhatBSefOYY/cD5/AKy+jes=</latexit><latexit sha1_base64="R+B8BQ7m4QuQrhYrU94AwRhsydU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCIJSkFz0WvXisYGqhjWWznbRLN5uwuxFK6W/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlk4yxdBniUhUO6QaBZfoG24EtlOFNA4FPoSjm5n/8IRK80Tem3GKQUwHkkecUWMlv5o+XlR75Ypbc+cgq8TLSQVyNHvlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzI+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxEV8GEyzQzKNliUZQJYhIy+5z0uUJmxNgSyhS3txI2pIoyY/Mp2RC85ZdXSate89yad1evNK7zOIpwAqdwDh5cQgNuoQk+MODwDK/w5kjnxXl3PhatBSefOYY/cD5/AKy+jes=</latexit><latexit sha1_base64="R+B8BQ7m4QuQrhYrU94AwRhsydU=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LLaCIJSkFz0WvXisYGqhjWWznbRLN5uwuxFK6W/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz32ymsrW9sbhW3Szu7e/sH5cOjlk4yxdBniUhUO6QaBZfoG24EtlOFNA4FPoSjm5n/8IRK80Tem3GKQUwHkkecUWMlv5o+XlR75Ypbc+cgq8TLSQVyNHvlr24/YVmM0jBBte54bmqCCVWGM4HTUjfTmFI2ogPsWCppjDqYzI+dkjOr9EmUKFvSkLn6e2JCY63HcWg7Y2qGetmbif95ncxEV8GEyzQzKNliUZQJYhIy+5z0uUJmxNgSyhS3txI2pIoyY/Mp2RC85ZdXSate89yad1evNK7zOIpwAqdwDh5cQgNuoQk+MODwDK/w5kjnxXl3PhatBSefOYY/cD5/AKy+jes=</latexit>



Neutrino trident production

Is it even observable? Expect large backgrounds at DUNE ND… 

… but can be kept under control with kinematics and hadronic vetoes!

From events generated with 
GENIE, largest bkgs. are:

µ+µ�
<latexit sha1_base64="zDqUJysHyXEkGgpE221hmhJr9mg=">AAAB9HicbVDLTgIxFL2DL8QX6tJNI5iYGMkMG10S3bjERB4JjKRTOtDQdsa2Q0II3+HGhca49WPc+Td2YBYKnuTenJxzb3p7gpgzbVz328mtrW9sbuW3Czu7e/sHxcOjpo4SRWiDRDxS7QBrypmkDcMMp+1YUSwCTlvB6Db1W2OqNIvkg5nE1Bd4IFnICDZW8stdkTxeoLRflnvFkltx50CrxMtICTLUe8Wvbj8iiaDSEI617nhubPwpVoYRTmeFbqJpjMkID2jHUokF1f50fvQMnVmlj8JI2ZIGzdXfG1MstJ6IwE4KbIZ62UvF/7xOYsJrf8pknBgqyeKhMOHIRChNAPWZosTwiSWYKGZvRWSIFSbG5lSwIXjLX14lzWrFcyvefbVUu8niyMMJnMI5eHAFNbiDOjSAwBM8wyu8OWPnxXl3PhajOSfbOYY/cD5/AAftkPI=</latexit><latexit sha1_base64="zDqUJysHyXEkGgpE221hmhJr9mg=">AAAB9HicbVDLTgIxFL2DL8QX6tJNI5iYGMkMG10S3bjERB4JjKRTOtDQdsa2Q0II3+HGhca49WPc+Td2YBYKnuTenJxzb3p7gpgzbVz328mtrW9sbuW3Czu7e/sHxcOjpo4SRWiDRDxS7QBrypmkDcMMp+1YUSwCTlvB6Db1W2OqNIvkg5nE1Bd4IFnICDZW8stdkTxeoLRflnvFkltx50CrxMtICTLUe8Wvbj8iiaDSEI617nhubPwpVoYRTmeFbqJpjMkID2jHUokF1f50fvQMnVmlj8JI2ZIGzdXfG1MstJ6IwE4KbIZ62UvF/7xOYsJrf8pknBgqyeKhMOHIRChNAPWZosTwiSWYKGZvRWSIFSbG5lSwIXjLX14lzWrFcyvefbVUu8niyMMJnMI5eHAFNbiDOjSAwBM8wyu8OWPnxXl3PhajOSfbOYY/cD5/AAftkPI=</latexit><latexit sha1_base64="zDqUJysHyXEkGgpE221hmhJr9mg=">AAAB9HicbVDLTgIxFL2DL8QX6tJNI5iYGMkMG10S3bjERB4JjKRTOtDQdsa2Q0II3+HGhca49WPc+Td2YBYKnuTenJxzb3p7gpgzbVz328mtrW9sbuW3Czu7e/sHxcOjpo4SRWiDRDxS7QBrypmkDcMMp+1YUSwCTlvB6Db1W2OqNIvkg5nE1Bd4IFnICDZW8stdkTxeoLRflnvFkltx50CrxMtICTLUe8Wvbj8iiaDSEI617nhubPwpVoYRTmeFbqJpjMkID2jHUokF1f50fvQMnVmlj8JI2ZIGzdXfG1MstJ6IwE4KbIZ62UvF/7xOYsJrf8pknBgqyeKhMOHIRChNAPWZosTwiSWYKGZvRWSIFSbG5lSwIXjLX14lzWrFcyvefbVUu8niyMMJnMI5eHAFNbiDOjSAwBM8wyu8OWPnxXl3PhajOSfbOYY/cD5/AAftkPI=</latexit><latexit sha1_base64="zDqUJysHyXEkGgpE221hmhJr9mg=">AAAB9HicbVDLTgIxFL2DL8QX6tJNI5iYGMkMG10S3bjERB4JjKRTOtDQdsa2Q0II3+HGhca49WPc+Td2YBYKnuTenJxzb3p7gpgzbVz328mtrW9sbuW3Czu7e/sHxcOjpo4SRWiDRDxS7QBrypmkDcMMp+1YUSwCTlvB6Db1W2OqNIvkg5nE1Bd4IFnICDZW8stdkTxeoLRflnvFkltx50CrxMtICTLUe8Wvbj8iiaDSEI617nhubPwpVoYRTmeFbqJpjMkID2jHUokF1f50fvQMnVmlj8JI2ZIGzdXfG1MstJ6IwE4KbIZ62UvF/7xOYsJrf8pknBgqyeKhMOHIRChNAPWZosTwiSWYKGZvRWSIFSbG5lSwIXjLX14lzWrFcyvefbVUu8niyMMJnMI5eHAFNbiDOjSAwBM8wyu8OWPnxXl3PhajOSfbOYY/cD5/AAftkPI=</latexit>

e+e�
<latexit sha1_base64="VyS88fp8pG+JxxL/QVK+u+eBM2w=">AAAB8HicbVBNSwMxEM3Wr1q/qh69BFtBEMtuL3osevFYwX5Iuy3ZdLYNTbJLkhXK0l/hxYMiXv053vw3pu0etPXBwOO9GWbmBTFn2rjut5NbW9/Y3MpvF3Z29/YPiodHTR0likKDRjxS7YBo4ExCwzDDoR0rICLg0ArGtzO/9QRKs0g+mEkMviBDyUJGibHSYxl6Fxh6l+V+seRW3DnwKvEyUkIZ6v3iV3cQ0USANJQTrTueGxs/JcowymFa6CYaYkLHZAgdSyURoP10fvAUn1llgMNI2ZIGz9XfEykRWk9EYDsFMSO97M3E/7xOYsJrP2UyTgxIulgUJhybCM++xwOmgBo+sYRQxeytmI6IItTYjAo2BG/55VXSrFY8t+LdV0u1myyOPDpBp+gceegK1dAdqqMGokigZ/SK3hzlvDjvzseiNedkM8foD5zPH9Lrjxg=</latexit><latexit sha1_base64="VyS88fp8pG+JxxL/QVK+u+eBM2w=">AAAB8HicbVBNSwMxEM3Wr1q/qh69BFtBEMtuL3osevFYwX5Iuy3ZdLYNTbJLkhXK0l/hxYMiXv053vw3pu0etPXBwOO9GWbmBTFn2rjut5NbW9/Y3MpvF3Z29/YPiodHTR0likKDRjxS7YBo4ExCwzDDoR0rICLg0ArGtzO/9QRKs0g+mEkMviBDyUJGibHSYxl6Fxh6l+V+seRW3DnwKvEyUkIZ6v3iV3cQ0USANJQTrTueGxs/JcowymFa6CYaYkLHZAgdSyURoP10fvAUn1llgMNI2ZIGz9XfEykRWk9EYDsFMSO97M3E/7xOYsJrP2UyTgxIulgUJhybCM++xwOmgBo+sYRQxeytmI6IItTYjAo2BG/55VXSrFY8t+LdV0u1myyOPDpBp+gceegK1dAdqqMGokigZ/SK3hzlvDjvzseiNedkM8foD5zPH9Lrjxg=</latexit><latexit sha1_base64="VyS88fp8pG+JxxL/QVK+u+eBM2w=">AAAB8HicbVBNSwMxEM3Wr1q/qh69BFtBEMtuL3osevFYwX5Iuy3ZdLYNTbJLkhXK0l/hxYMiXv053vw3pu0etPXBwOO9GWbmBTFn2rjut5NbW9/Y3MpvF3Z29/YPiodHTR0likKDRjxS7YBo4ExCwzDDoR0rICLg0ArGtzO/9QRKs0g+mEkMviBDyUJGibHSYxl6Fxh6l+V+seRW3DnwKvEyUkIZ6v3iV3cQ0USANJQTrTueGxs/JcowymFa6CYaYkLHZAgdSyURoP10fvAUn1llgMNI2ZIGz9XfEykRWk9EYDsFMSO97M3E/7xOYsJrP2UyTgxIulgUJhybCM++xwOmgBo+sYRQxeytmI6IItTYjAo2BG/55VXSrFY8t+LdV0u1myyOPDpBp+gceegK1dAdqqMGokigZ/SK3hzlvDjvzseiNedkM8foD5zPH9Lrjxg=</latexit><latexit sha1_base64="VyS88fp8pG+JxxL/QVK+u+eBM2w=">AAAB8HicbVBNSwMxEM3Wr1q/qh69BFtBEMtuL3osevFYwX5Iuy3ZdLYNTbJLkhXK0l/hxYMiXv053vw3pu0etPXBwOO9GWbmBTFn2rjut5NbW9/Y3MpvF3Z29/YPiodHTR0likKDRjxS7YBo4ExCwzDDoR0rICLg0ArGtzO/9QRKs0g+mEkMviBDyUJGibHSYxl6Fxh6l+V+seRW3DnwKvEyUkIZ6v3iV3cQ0USANJQTrTueGxs/JcowymFa6CYaYkLHZAgdSyURoP10fvAUn1llgMNI2ZIGz9XfEykRWk9EYDsFMSO97M3E/7xOYsJrP2UyTgxIulgUJhybCM++xwOmgBo+sYRQxeytmI6IItTYjAo2BG/55VXSrFY8t+LdV0u1myyOPDpBp+gceegK1dAdqqMGokigZ/SK3hzlvDjvzseiNedkM8foD5zPH9Lrjxg=</latexit>

CC1⇡±
<latexit sha1_base64="vUgRSCESx+sBDzGsFD+I6G29T2Q=">AAACCHicbVDLTgIxFL3jE/GFunTTCCauyAwbXRLZuMREHgkzkk7pQEOn07QdEzLhB/wAt/oJ7oxb/8Iv8DcsMAsBT3KTk3PuKyeUnGnjut/OxubW9s5uYa+4f3B4dFw6OW3rJFWEtkjCE9UNsaacCdoyzHDalYriOOS0E44bM7/zRJVmiXgwE0mDGA8FixjBxkp+o1HxfMkefRlX+qWyW3XnQOvEy0kZcjT7pR9/kJA0psIQjrXuea40QYaVYYTTadFPNZWYjPGQ9iwVOKY6yOY/T9GlVQYoSpQtYdBc/TuR4VjrSRzazhibkV71ZuJ/Xi810U2QMSFTQwVZHIpSjkyCZgGgAVOUGD6xBBPF7K+IjLDCxNiYlq7Mdisd6alNxlvNYZ20a1XPrXr3tXL9Ns+oAOdwAVfgwTXU4Q6a0AICEl7gFd6cZ+fd+XA+F60bTj5zBktwvn4B7z6aDg==</latexit><latexit sha1_base64="vUgRSCESx+sBDzGsFD+I6G29T2Q=">AAACCHicbVDLTgIxFL3jE/GFunTTCCauyAwbXRLZuMREHgkzkk7pQEOn07QdEzLhB/wAt/oJ7oxb/8Iv8DcsMAsBT3KTk3PuKyeUnGnjut/OxubW9s5uYa+4f3B4dFw6OW3rJFWEtkjCE9UNsaacCdoyzHDalYriOOS0E44bM7/zRJVmiXgwE0mDGA8FixjBxkp+o1HxfMkefRlX+qWyW3XnQOvEy0kZcjT7pR9/kJA0psIQjrXuea40QYaVYYTTadFPNZWYjPGQ9iwVOKY6yOY/T9GlVQYoSpQtYdBc/TuR4VjrSRzazhibkV71ZuJ/Xi810U2QMSFTQwVZHIpSjkyCZgGgAVOUGD6xBBPF7K+IjLDCxNiYlq7Mdisd6alNxlvNYZ20a1XPrXr3tXL9Ns+oAOdwAVfgwTXU4Q6a0AICEl7gFd6cZ+fd+XA+F60bTj5zBktwvn4B7z6aDg==</latexit><latexit sha1_base64="vUgRSCESx+sBDzGsFD+I6G29T2Q=">AAACCHicbVDLTgIxFL3jE/GFunTTCCauyAwbXRLZuMREHgkzkk7pQEOn07QdEzLhB/wAt/oJ7oxb/8Iv8DcsMAsBT3KTk3PuKyeUnGnjut/OxubW9s5uYa+4f3B4dFw6OW3rJFWEtkjCE9UNsaacCdoyzHDalYriOOS0E44bM7/zRJVmiXgwE0mDGA8FixjBxkp+o1HxfMkefRlX+qWyW3XnQOvEy0kZcjT7pR9/kJA0psIQjrXuea40QYaVYYTTadFPNZWYjPGQ9iwVOKY6yOY/T9GlVQYoSpQtYdBc/TuR4VjrSRzazhibkV71ZuJ/Xi810U2QMSFTQwVZHIpSjkyCZgGgAVOUGD6xBBPF7K+IjLDCxNiYlq7Mdisd6alNxlvNYZ20a1XPrXr3tXL9Ns+oAOdwAVfgwTXU4Q6a0AICEl7gFd6cZ+fd+XA+F60bTj5zBktwvn4B7z6aDg==</latexit><latexit sha1_base64="vUgRSCESx+sBDzGsFD+I6G29T2Q=">AAACCHicbVDLTgIxFL3jE/GFunTTCCauyAwbXRLZuMREHgkzkk7pQEOn07QdEzLhB/wAt/oJ7oxb/8Iv8DcsMAsBT3KTk3PuKyeUnGnjut/OxubW9s5uYa+4f3B4dFw6OW3rJFWEtkjCE9UNsaacCdoyzHDalYriOOS0E44bM7/zRJVmiXgwE0mDGA8FixjBxkp+o1HxfMkefRlX+qWyW3XnQOvEy0kZcjT7pR9/kJA0psIQjrXuea40QYaVYYTTadFPNZWYjPGQ9iwVOKY6yOY/T9GlVQYoSpQtYdBc/TuR4VjrSRzazhibkV71ZuJ/Xi810U2QMSFTQwVZHIpSjkyCZgGgAVOUGD6xBBPF7K+IjLDCxNiYlq7Mdisd6alNxlvNYZ20a1XPrXr3tXL9Ns+oAOdwAVfgwTXU4Q6a0AICEl7gFd6cZ+fd+XA+F60bTj5zBktwvn4B7z6aDg==</latexit>

�
<latexit sha1_base64="x9VzMh6pD96j0yEsoaJKw5Js9bE=">AAACBHicbVC7TgJBFL3rE/GFWtpsBBMrskujJdHGEhN5JLAhd4dZmDAzu5mZNSGE1g+w1U+wM7b+h1/gbzgLWwh4kklOzrmvOWHCmTae9+1sbG5t7+wW9or7B4dHx6WT05aOU0Vok8Q8Vp0QNeVM0qZhhtNOoiiKkNN2OL7L/PYTVZrF8tFMEhoIHEoWMYLGSp1Kb4hCYKVfKntVbw53nfg5KUOORr/00xvEJBVUGsJR667vJSaYojKMcDor9lJNEyRjHNKupRIF1cF0fu/MvbTKwI1iZZ807lz92zFFofVEhLZSoBnpVS8T//O6qYlugimTSWqoJItFUcpdE7vZ590BU5QYPrEEiWL2VpeMUCExNqKlLdlspSM9s8n4qzmsk1at6ntV/6FWrt/mGRXgHC7gCny4hjrcQwOaQIDDC7zCm/PsvDsfzueidMPJe85gCc7XL35MmMI=</latexit><latexit sha1_base64="x9VzMh6pD96j0yEsoaJKw5Js9bE=">AAACBHicbVC7TgJBFL3rE/GFWtpsBBMrskujJdHGEhN5JLAhd4dZmDAzu5mZNSGE1g+w1U+wM7b+h1/gbzgLWwh4kklOzrmvOWHCmTae9+1sbG5t7+wW9or7B4dHx6WT05aOU0Vok8Q8Vp0QNeVM0qZhhtNOoiiKkNN2OL7L/PYTVZrF8tFMEhoIHEoWMYLGSp1Kb4hCYKVfKntVbw53nfg5KUOORr/00xvEJBVUGsJR667vJSaYojKMcDor9lJNEyRjHNKupRIF1cF0fu/MvbTKwI1iZZ807lz92zFFofVEhLZSoBnpVS8T//O6qYlugimTSWqoJItFUcpdE7vZ590BU5QYPrEEiWL2VpeMUCExNqKlLdlspSM9s8n4qzmsk1at6ntV/6FWrt/mGRXgHC7gCny4hjrcQwOaQIDDC7zCm/PsvDsfzueidMPJe85gCc7XL35MmMI=</latexit><latexit sha1_base64="x9VzMh6pD96j0yEsoaJKw5Js9bE=">AAACBHicbVC7TgJBFL3rE/GFWtpsBBMrskujJdHGEhN5JLAhd4dZmDAzu5mZNSGE1g+w1U+wM7b+h1/gbzgLWwh4kklOzrmvOWHCmTae9+1sbG5t7+wW9or7B4dHx6WT05aOU0Vok8Q8Vp0QNeVM0qZhhtNOoiiKkNN2OL7L/PYTVZrF8tFMEhoIHEoWMYLGSp1Kb4hCYKVfKntVbw53nfg5KUOORr/00xvEJBVUGsJR667vJSaYojKMcDor9lJNEyRjHNKupRIF1cF0fu/MvbTKwI1iZZ807lz92zFFofVEhLZSoBnpVS8T//O6qYlugimTSWqoJItFUcpdE7vZ590BU5QYPrEEiWL2VpeMUCExNqKlLdlspSM9s8n4qzmsk1at6ntV/6FWrt/mGRXgHC7gCny4hjrcQwOaQIDDC7zCm/PsvDsfzueidMPJe85gCc7XL35MmMI=</latexit><latexit sha1_base64="x9VzMh6pD96j0yEsoaJKw5Js9bE=">AAACBHicbVC7TgJBFL3rE/GFWtpsBBMrskujJdHGEhN5JLAhd4dZmDAzu5mZNSGE1g+w1U+wM7b+h1/gbzgLWwh4kklOzrmvOWHCmTae9+1sbG5t7+wW9or7B4dHx6WT05aOU0Vok8Q8Vp0QNeVM0qZhhtNOoiiKkNN2OL7L/PYTVZrF8tFMEhoIHEoWMYLGSp1Kb4hCYKVfKntVbw53nfg5KUOORr/00xvEJBVUGsJR667vJSaYojKMcDor9lJNEyRjHNKupRIF1cF0fu/MvbTKwI1iZZ807lz92zFFofVEhLZSoBnpVS8T//O6qYlugimTSWqoJItFUcpdE7vZ590BU5QYPrEEiWL2VpeMUCExNqKlLdlspSM9s8n4qzmsk1at6ntV/6FWrt/mGRXgHC7gCny4hjrcQwOaQIDDC7zCm/PsvDsfzueidMPJe85gCc7XL35MmMI=</latexit>

�
<latexit sha1_base64="x9VzMh6pD96j0yEsoaJKw5Js9bE=">AAACBHicbVC7TgJBFL3rE/GFWtpsBBMrskujJdHGEhN5JLAhd4dZmDAzu5mZNSGE1g+w1U+wM7b+h1/gbzgLWwh4kklOzrmvOWHCmTae9+1sbG5t7+wW9or7B4dHx6WT05aOU0Vok8Q8Vp0QNeVM0qZhhtNOoiiKkNN2OL7L/PYTVZrF8tFMEhoIHEoWMYLGSp1Kb4hCYKVfKntVbw53nfg5KUOORr/00xvEJBVUGsJR667vJSaYojKMcDor9lJNEyRjHNKupRIF1cF0fu/MvbTKwI1iZZ807lz92zFFofVEhLZSoBnpVS8T//O6qYlugimTSWqoJItFUcpdE7vZ590BU5QYPrEEiWL2VpeMUCExNqKlLdlspSM9s8n4qzmsk1at6ntV/6FWrt/mGRXgHC7gCny4hjrcQwOaQIDDC7zCm/PsvDsfzueidMPJe85gCc7XL35MmMI=</latexit><latexit sha1_base64="x9VzMh6pD96j0yEsoaJKw5Js9bE=">AAACBHicbVC7TgJBFL3rE/GFWtpsBBMrskujJdHGEhN5JLAhd4dZmDAzu5mZNSGE1g+w1U+wM7b+h1/gbzgLWwh4kklOzrmvOWHCmTae9+1sbG5t7+wW9or7B4dHx6WT05aOU0Vok8Q8Vp0QNeVM0qZhhtNOoiiKkNN2OL7L/PYTVZrF8tFMEhoIHEoWMYLGSp1Kb4hCYKVfKntVbw53nfg5KUOORr/00xvEJBVUGsJR667vJSaYojKMcDor9lJNEyRjHNKupRIF1cF0fu/MvbTKwI1iZZ807lz92zFFofVEhLZSoBnpVS8T//O6qYlugimTSWqoJItFUcpdE7vZ590BU5QYPrEEiWL2VpeMUCExNqKlLdlspSM9s8n4qzmsk1at6ntV/6FWrt/mGRXgHC7gCny4hjrcQwOaQIDDC7zCm/PsvDsfzueidMPJe85gCc7XL35MmMI=</latexit><latexit sha1_base64="x9VzMh6pD96j0yEsoaJKw5Js9bE=">AAACBHicbVC7TgJBFL3rE/GFWtpsBBMrskujJdHGEhN5JLAhd4dZmDAzu5mZNSGE1g+w1U+wM7b+h1/gbzgLWwh4kklOzrmvOWHCmTae9+1sbG5t7+wW9or7B4dHx6WT05aOU0Vok8Q8Vp0QNeVM0qZhhtNOoiiKkNN2OL7L/PYTVZrF8tFMEhoIHEoWMYLGSp1Kb4hCYKVfKntVbw53nfg5KUOORr/00xvEJBVUGsJR667vJSaYojKMcDor9lJNEyRjHNKupRIF1cF0fu/MvbTKwI1iZZ807lz92zFFofVEhLZSoBnpVS8T//O6qYlugimTSWqoJItFUcpdE7vZ590BU5QYPrEEiWL2VpeMUCExNqKlLdlspSM9s8n4qzmsk1at6ntV/6FWrt/mGRXgHC7gCny4hjrcQwOaQIDDC7zCm/PsvDsfzueidMPJe85gCc7XL35MmMI=</latexit><latexit sha1_base64="x9VzMh6pD96j0yEsoaJKw5Js9bE=">AAACBHicbVC7TgJBFL3rE/GFWtpsBBMrskujJdHGEhN5JLAhd4dZmDAzu5mZNSGE1g+w1U+wM7b+h1/gbzgLWwh4kklOzrmvOWHCmTae9+1sbG5t7+wW9or7B4dHx6WT05aOU0Vok8Q8Vp0QNeVM0qZhhtNOoiiKkNN2OL7L/PYTVZrF8tFMEhoIHEoWMYLGSp1Kb4hCYKVfKntVbw53nfg5KUOORr/00xvEJBVUGsJR667vJSaYojKMcDor9lJNEyRjHNKupRIF1cF0fu/MvbTKwI1iZZ807lz92zFFofVEhLZSoBnpVS8T//O6qYlugimTSWqoJItFUcpdE7vZ590BU5QYPrEEiWL2VpeMUCExNqKlLdlspSM9s8n4qzmsk1at6ntV/6FWrt/mGRXgHC7gCny4hjrcQwOaQIDDC7zCm/PsvDsfzueidMPJe85gCc7XL35MmMI=</latexit>

CC1⇡0
<latexit sha1_base64="3CdTdqRmDE6iW5cQN0FoMMoo7lo=">AAACBnicbVC7TsMwFL0pr1JeBUYWixaJqUq6wFjRhbFI9CHaUDmu01p1nMh2kKqoOx/ACp/Ahlj5Db6A38BJM9CWI1k6Oue+fLyIM6Vt+9sqbGxube8Ud0t7+weHR+Xjk44KY0lom4Q8lD0PK8qZoG3NNKe9SFIceJx2vWkz9btPVCoWins9i6gb4LFgPiNYG+mh2aw6g4g92tVhuWLX7AxonTg5qUCO1rD8MxiFJA6o0IRjpfqOHWk3wVIzwum8NIgVjTCZ4jHtGypwQJWbZBfP0YVRRsgPpXlCo0z925HgQKlZ4JnKAOuJWvVS8T+vH2v/2k2YiGJNBVks8mOOdIjS76MRk5RoPjMEE8nMrYhMsMREm5CWtqSzpfLV3CTjrOawTjr1mmPXnLt6pXGTZ1SEMziHS3DgChpwCy1oAwEBL/AKb9az9W59WJ+L0oKV95zCEqyvX/aamPE=</latexit><latexit sha1_base64="3CdTdqRmDE6iW5cQN0FoMMoo7lo=">AAACBnicbVC7TsMwFL0pr1JeBUYWixaJqUq6wFjRhbFI9CHaUDmu01p1nMh2kKqoOx/ACp/Ahlj5Db6A38BJM9CWI1k6Oue+fLyIM6Vt+9sqbGxube8Ud0t7+weHR+Xjk44KY0lom4Q8lD0PK8qZoG3NNKe9SFIceJx2vWkz9btPVCoWins9i6gb4LFgPiNYG+mh2aw6g4g92tVhuWLX7AxonTg5qUCO1rD8MxiFJA6o0IRjpfqOHWk3wVIzwum8NIgVjTCZ4jHtGypwQJWbZBfP0YVRRsgPpXlCo0z925HgQKlZ4JnKAOuJWvVS8T+vH2v/2k2YiGJNBVks8mOOdIjS76MRk5RoPjMEE8nMrYhMsMREm5CWtqSzpfLV3CTjrOawTjr1mmPXnLt6pXGTZ1SEMziHS3DgChpwCy1oAwEBL/AKb9az9W59WJ+L0oKV95zCEqyvX/aamPE=</latexit><latexit sha1_base64="3CdTdqRmDE6iW5cQN0FoMMoo7lo=">AAACBnicbVC7TsMwFL0pr1JeBUYWixaJqUq6wFjRhbFI9CHaUDmu01p1nMh2kKqoOx/ACp/Ahlj5Db6A38BJM9CWI1k6Oue+fLyIM6Vt+9sqbGxube8Ud0t7+weHR+Xjk44KY0lom4Q8lD0PK8qZoG3NNKe9SFIceJx2vWkz9btPVCoWins9i6gb4LFgPiNYG+mh2aw6g4g92tVhuWLX7AxonTg5qUCO1rD8MxiFJA6o0IRjpfqOHWk3wVIzwum8NIgVjTCZ4jHtGypwQJWbZBfP0YVRRsgPpXlCo0z925HgQKlZ4JnKAOuJWvVS8T+vH2v/2k2YiGJNBVks8mOOdIjS76MRk5RoPjMEE8nMrYhMsMREm5CWtqSzpfLV3CTjrOawTjr1mmPXnLt6pXGTZ1SEMziHS3DgChpwCy1oAwEBL/AKb9az9W59WJ+L0oKV95zCEqyvX/aamPE=</latexit><latexit sha1_base64="3CdTdqRmDE6iW5cQN0FoMMoo7lo=">AAACBnicbVC7TsMwFL0pr1JeBUYWixaJqUq6wFjRhbFI9CHaUDmu01p1nMh2kKqoOx/ACp/Ahlj5Db6A38BJM9CWI1k6Oue+fLyIM6Vt+9sqbGxube8Ud0t7+weHR+Xjk44KY0lom4Q8lD0PK8qZoG3NNKe9SFIceJx2vWkz9btPVCoWins9i6gb4LFgPiNYG+mh2aw6g4g92tVhuWLX7AxonTg5qUCO1rD8MxiFJA6o0IRjpfqOHWk3wVIzwum8NIgVjTCZ4jHtGypwQJWbZBfP0YVRRsgPpXlCo0z925HgQKlZ4JnKAOuJWvVS8T+vH2v/2k2YiGJNBVks8mOOdIjS76MRk5RoPjMEE8nMrYhMsMREm5CWtqSzpfLV3CTjrOawTjr1mmPXnLt6pXGTZ1SEMziHS3DgChpwCy1oAwEBL/AKb9az9W59WJ+L0oKV95zCEqyvX/aamPE=</latexit>

misID 

NC single    production 

CC misID    (e.g.,           )e+µ�
<latexit sha1_base64="WS5DE2a2N2FsxaThDU7Rhqw3buA=">AAACBnicbVDLTgIxFL2DL8QX6tLNRDAxMZIZNrokunGJiTwiDKRTOtDQdiZtx4RM2PsBbvUT3Bm3/oZf4G/YgVkIeJImJ+fcV48fMaq043xbubX1jc2t/HZhZ3dv/6B4eNRUYSwxaeCQhbLtI0UYFaShqWakHUmCuM9Iyx/fpn7riUhFQ/GgJxHxOBoKGlCMtJEey6R30eVx77LcL5acijODvUrcjJQgQ71f/OkOQhxzIjRmSKmO60TaS5DUFDMyLXRjRSKEx2hIOoYKxInyktnFU/vMKAM7CKV5Qtsz9W9HgrhSE+6bSo70SC17qfif14l1cO0lVESxJgLPFwUxs3Vop9+3B1QSrNnEEIQlNbfaeIQkwtqEtLAlnS1VoKYmGXc5h1XSrFZcp+LeV0u1myyjPJzAKZyDC1dQgzuoQwMwCHiBV3iznq1368P6nJfmrKznGBZgff0CWZ6ZLg==</latexit><latexit sha1_base64="WS5DE2a2N2FsxaThDU7Rhqw3buA=">AAACBnicbVDLTgIxFL2DL8QX6tLNRDAxMZIZNrokunGJiTwiDKRTOtDQdiZtx4RM2PsBbvUT3Bm3/oZf4G/YgVkIeJImJ+fcV48fMaq043xbubX1jc2t/HZhZ3dv/6B4eNRUYSwxaeCQhbLtI0UYFaShqWakHUmCuM9Iyx/fpn7riUhFQ/GgJxHxOBoKGlCMtJEey6R30eVx77LcL5acijODvUrcjJQgQ71f/OkOQhxzIjRmSKmO60TaS5DUFDMyLXRjRSKEx2hIOoYKxInyktnFU/vMKAM7CKV5Qtsz9W9HgrhSE+6bSo70SC17qfif14l1cO0lVESxJgLPFwUxs3Vop9+3B1QSrNnEEIQlNbfaeIQkwtqEtLAlnS1VoKYmGXc5h1XSrFZcp+LeV0u1myyjPJzAKZyDC1dQgzuoQwMwCHiBV3iznq1368P6nJfmrKznGBZgff0CWZ6ZLg==</latexit><latexit sha1_base64="WS5DE2a2N2FsxaThDU7Rhqw3buA=">AAACBnicbVDLTgIxFL2DL8QX6tLNRDAxMZIZNrokunGJiTwiDKRTOtDQdiZtx4RM2PsBbvUT3Bm3/oZf4G/YgVkIeJImJ+fcV48fMaq043xbubX1jc2t/HZhZ3dv/6B4eNRUYSwxaeCQhbLtI0UYFaShqWakHUmCuM9Iyx/fpn7riUhFQ/GgJxHxOBoKGlCMtJEey6R30eVx77LcL5acijODvUrcjJQgQ71f/OkOQhxzIjRmSKmO60TaS5DUFDMyLXRjRSKEx2hIOoYKxInyktnFU/vMKAM7CKV5Qtsz9W9HgrhSE+6bSo70SC17qfif14l1cO0lVESxJgLPFwUxs3Vop9+3B1QSrNnEEIQlNbfaeIQkwtqEtLAlnS1VoKYmGXc5h1XSrFZcp+LeV0u1myyjPJzAKZyDC1dQgzuoQwMwCHiBV3iznq1368P6nJfmrKznGBZgff0CWZ6ZLg==</latexit><latexit sha1_base64="WS5DE2a2N2FsxaThDU7Rhqw3buA=">AAACBnicbVDLTgIxFL2DL8QX6tLNRDAxMZIZNrokunGJiTwiDKRTOtDQdiZtx4RM2PsBbvUT3Bm3/oZf4G/YgVkIeJImJ+fcV48fMaq043xbubX1jc2t/HZhZ3dv/6B4eNRUYSwxaeCQhbLtI0UYFaShqWakHUmCuM9Iyx/fpn7riUhFQ/GgJxHxOBoKGlCMtJEey6R30eVx77LcL5acijODvUrcjJQgQ71f/OkOQhxzIjRmSKmO60TaS5DUFDMyLXRjRSKEx2hIOoYKxInyktnFU/vMKAM7CKV5Qtsz9W9HgrhSE+6bSo70SC17qfif14l1cO0lVESxJgLPFwUxs3Vop9+3B1QSrNnEEIQlNbfaeIQkwtqEtLAlnS1VoKYmGXc5h1XSrFZcp+LeV0u1myyjPJzAKZyDC1dQgzuoQwMwCHiBV3iznq1368P6nJfmrKznGBZgff0CWZ6ZLg==</latexit>



Process enhanced by light mediator mass. No QED contribution to compete 
with! 

Choose your model, for example:

Leptophilic new physics

U(1)Lµ�L⌧
<latexit sha1_base64="/38jZzeup6Aa6KgNm1vTa6tFCA0=">AAACBHicbZC9TsMwFIWd8lfKX4Cxi0WLVAaqpAuMFSwMDEUibaU2ihzXaa3aSWQ7SFWUgYVXYWEAIVYego23wWkzQMuRLH06915d3+PHjEplWd9GaW19Y3OrvF3Z2d3bPzAPj7oySgQmDo5YJPo+koTRkDiKKkb6sSCI+4z0/Ol1Xu89ECFpFN6rWUxcjsYhDShGSlueWa07DfvMS2+9dMiTDJ7DnBRKsqzumTWrac0FV8EuoAYKdTzzaziKcMJJqDBDUg5sK1ZuioSimJGsMkwkiRGeojEZaAwRJ9JN50dk8FQ7IxhEQr9Qwbn7eyJFXMoZ93UnR2oil2u5+V9tkKjg0k1pGCeKhHixKEgYVBHME4EjKghWbKYBYUH1XyGeIIGw0rlVdAj28smr0G01batp37Vq7asijjKoghPQADa4AG1wAzrAARg8gmfwCt6MJ+PFeDc+Fq0lo5g5Bn9kfP4AkDSWxA==</latexit><latexit sha1_base64="/38jZzeup6Aa6KgNm1vTa6tFCA0=">AAACBHicbZC9TsMwFIWd8lfKX4Cxi0WLVAaqpAuMFSwMDEUibaU2ihzXaa3aSWQ7SFWUgYVXYWEAIVYego23wWkzQMuRLH06915d3+PHjEplWd9GaW19Y3OrvF3Z2d3bPzAPj7oySgQmDo5YJPo+koTRkDiKKkb6sSCI+4z0/Ol1Xu89ECFpFN6rWUxcjsYhDShGSlueWa07DfvMS2+9dMiTDJ7DnBRKsqzumTWrac0FV8EuoAYKdTzzaziKcMJJqDBDUg5sK1ZuioSimJGsMkwkiRGeojEZaAwRJ9JN50dk8FQ7IxhEQr9Qwbn7eyJFXMoZ93UnR2oil2u5+V9tkKjg0k1pGCeKhHixKEgYVBHME4EjKghWbKYBYUH1XyGeIIGw0rlVdAj28smr0G01batp37Vq7asijjKoghPQADa4AG1wAzrAARg8gmfwCt6MJ+PFeDc+Fq0lo5g5Bn9kfP4AkDSWxA==</latexit><latexit sha1_base64="/38jZzeup6Aa6KgNm1vTa6tFCA0=">AAACBHicbZC9TsMwFIWd8lfKX4Cxi0WLVAaqpAuMFSwMDEUibaU2ihzXaa3aSWQ7SFWUgYVXYWEAIVYego23wWkzQMuRLH06915d3+PHjEplWd9GaW19Y3OrvF3Z2d3bPzAPj7oySgQmDo5YJPo+koTRkDiKKkb6sSCI+4z0/Ol1Xu89ECFpFN6rWUxcjsYhDShGSlueWa07DfvMS2+9dMiTDJ7DnBRKsqzumTWrac0FV8EuoAYKdTzzaziKcMJJqDBDUg5sK1ZuioSimJGsMkwkiRGeojEZaAwRJ9JN50dk8FQ7IxhEQr9Qwbn7eyJFXMoZ93UnR2oil2u5+V9tkKjg0k1pGCeKhHixKEgYVBHME4EjKghWbKYBYUH1XyGeIIGw0rlVdAj28smr0G01batp37Vq7asijjKoghPQADa4AG1wAzrAARg8gmfwCt6MJ+PFeDc+Fq0lo5g5Bn9kfP4AkDSWxA==</latexit><latexit sha1_base64="/38jZzeup6Aa6KgNm1vTa6tFCA0=">AAACBHicbZC9TsMwFIWd8lfKX4Cxi0WLVAaqpAuMFSwMDEUibaU2ihzXaa3aSWQ7SFWUgYVXYWEAIVYego23wWkzQMuRLH06915d3+PHjEplWd9GaW19Y3OrvF3Z2d3bPzAPj7oySgQmDo5YJPo+koTRkDiKKkb6sSCI+4z0/Ol1Xu89ECFpFN6rWUxcjsYhDShGSlueWa07DfvMS2+9dMiTDJ7DnBRKsqzumTWrac0FV8EuoAYKdTzzaziKcMJJqDBDUg5sK1ZuioSimJGsMkwkiRGeojEZaAwRJ9JN50dk8FQ7IxhEQr9Qwbn7eyJFXMoZ93UnR2oil2u5+V9tkKjg0k1pGCeKhHixKEgYVBHME4EjKghWbKYBYUH1XyGeIIGw0rlVdAj28smr0G01batp37Vq7asijjKoghPQADa4AG1wAzrAARg8gmfwCt6MJ+PFeDc+Fq0lo5g5Bn9kfP4AkDSWxA==</latexit>

See also [Altmannhofer, 2014]
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What can we learn from it?
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<latexit sha1_base64="yv6+LJtxqp3WS9xSf/XijHXfGLs="></latexit><latexit sha1_base64="yv6+LJtxqp3WS9xSf/XijHXfGLs="></latexit>



Other processes are also relevant if Z’ is allowed to decay visibly 

“Dark bremsstrahlung”

Leptophilic new physics

A

⌫↵⌫↵
⌫↵

⌫↵

Z 0 Z 0

Z

A

Z

Final state from                  looks nothing like trident. 
Hunt invariant mass bump close to        . 

Z 0 ! µ+µ�
<latexit sha1_base64="czHObgskH8lvcqiesvTw2xtyQdE=">AAACGHicbVC7TsMwFHXKq5RXgA0WixYJCVElXWCsYGEsEn2IJq0c12mt2klkO0hVVInv4ANY4RPYECsbX8Bv4KQZaMuRbB2dc6+v7/EiRqWyrG+jsLK6tr5R3Cxtbe/s7pn7By0ZxgKTJg5ZKDoekoTRgDQVVYx0IkEQ9xhpe+Ob1G8/EiFpGNyrSURcjoYB9SlGSkt986jy0HMiQTmBjgqhw+PeeXZfVPpm2apaGeAysXNSBjkaffPHGYQ45iRQmCEpu7YVKTdBQlHMyLTkxJJECI/RkHQ1DRAn0k2yHabwVCsD6IdCn0DBTP3bkSAu5YR7upIjNZKLXir+53Vj5V+5CQ2iWJEAzwb5MYN62zQQOKCCYMUmmiAsqP4rxCMkEFY6trkp6dtC+nKqk7EXc1gmrVrVtqr2Xa1cv84zKoJjcALOgA0uQR3cggZoAgyewAt4BW/Gs/FufBifs9KCkfccgjkYX7+VJ5+o</latexit><latexit sha1_base64="czHObgskH8lvcqiesvTw2xtyQdE=">AAACGHicbVC7TsMwFHXKq5RXgA0WixYJCVElXWCsYGEsEn2IJq0c12mt2klkO0hVVInv4ANY4RPYECsbX8Bv4KQZaMuRbB2dc6+v7/EiRqWyrG+jsLK6tr5R3Cxtbe/s7pn7By0ZxgKTJg5ZKDoekoTRgDQVVYx0IkEQ9xhpe+Ob1G8/EiFpGNyrSURcjoYB9SlGSkt986jy0HMiQTmBjgqhw+PeeXZfVPpm2apaGeAysXNSBjkaffPHGYQ45iRQmCEpu7YVKTdBQlHMyLTkxJJECI/RkHQ1DRAn0k2yHabwVCsD6IdCn0DBTP3bkSAu5YR7upIjNZKLXir+53Vj5V+5CQ2iWJEAzwb5MYN62zQQOKCCYMUmmiAsqP4rxCMkEFY6trkp6dtC+nKqk7EXc1gmrVrVtqr2Xa1cv84zKoJjcALOgA0uQR3cggZoAgyewAt4BW/Gs/FufBifs9KCkfccgjkYX7+VJ5+o</latexit><latexit sha1_base64="czHObgskH8lvcqiesvTw2xtyQdE=">AAACGHicbVC7TsMwFHXKq5RXgA0WixYJCVElXWCsYGEsEn2IJq0c12mt2klkO0hVVInv4ANY4RPYECsbX8Bv4KQZaMuRbB2dc6+v7/EiRqWyrG+jsLK6tr5R3Cxtbe/s7pn7By0ZxgKTJg5ZKDoekoTRgDQVVYx0IkEQ9xhpe+Ob1G8/EiFpGNyrSURcjoYB9SlGSkt986jy0HMiQTmBjgqhw+PeeXZfVPpm2apaGeAysXNSBjkaffPHGYQ45iRQmCEpu7YVKTdBQlHMyLTkxJJECI/RkHQ1DRAn0k2yHabwVCsD6IdCn0DBTP3bkSAu5YR7upIjNZKLXir+53Vj5V+5CQ2iWJEAzwb5MYN62zQQOKCCYMUmmiAsqP4rxCMkEFY6trkp6dtC+nKqk7EXc1gmrVrVtqr2Xa1cv84zKoJjcALOgA0uQR3cggZoAgyewAt4BW/Gs/FufBifs9KCkfccgjkYX7+VJ5+o</latexit><latexit sha1_base64="czHObgskH8lvcqiesvTw2xtyQdE=">AAACGHicbVC7TsMwFHXKq5RXgA0WixYJCVElXWCsYGEsEn2IJq0c12mt2klkO0hVVInv4ANY4RPYECsbX8Bv4KQZaMuRbB2dc6+v7/EiRqWyrG+jsLK6tr5R3Cxtbe/s7pn7By0ZxgKTJg5ZKDoekoTRgDQVVYx0IkEQ9xhpe+Ob1G8/EiFpGNyrSURcjoYB9SlGSkt986jy0HMiQTmBjgqhw+PeeXZfVPpm2apaGeAysXNSBjkaffPHGYQ45iRQmCEpu7YVKTdBQlHMyLTkxJJECI/RkHQ1DRAn0k2yHabwVCsD6IdCn0DBTP3bkSAu5YR7upIjNZKLXir+53Vj5V+5CQ2iWJEAzwb5MYN62zQQOKCCYMUmmiAsqP4rxCMkEFY6trkp6dtC+nKqk7EXc1gmrVrVtqr2Xa1cv84zKoJjcALOgA0uQR3cggZoAgyewAt4BW/Gs/FufBifs9KCkfccgjkYX7+VJ5+o</latexit>

MZ0
<latexit sha1_base64="0KSQBNpkgpcDwXb3elvljBcqki0=">AAACCnicbVDLTsJAFL3FF+ILdemmEUxckZaNLolu3JhgIo8IhUyHKUyYmTYzUxPS9A/8ALf6Ce6MW3/CL/A3nEIXCp7kJifn3FeOHzGqtON8WYW19Y3NreJ2aWd3b/+gfHjUVmEsMWnhkIWy6yNFGBWkpalmpBtJgrjPSMefXmd+55FIRUNxr2cR8TgaCxpQjLSRBtXbYfIw6EeScpJWh+WKU3PmsFeJm5MK5GgOy9/9UYhjToTGDCnVc51IewmSmmJG0lI/ViRCeIrGpGeoQJwoL5l/ndpnRhnZQShNCW3P1d8TCeJKzbhvOjnSE7XsZeJ/Xi/WwaWXUBHFmgi8OBTEzNahnUVgj6gkWLOZIQhLan618QRJhLUJ6s+VbLdUgUpNMu5yDqukXa+5Ts29q1caV3lGRTiBUzgHFy6gATfQhBZgkPAML/BqPVlv1rv1sWgtWPnMMfyB9fkDYjWbdA==</latexit><latexit sha1_base64="0KSQBNpkgpcDwXb3elvljBcqki0=">AAACCnicbVDLTsJAFL3FF+ILdemmEUxckZaNLolu3JhgIo8IhUyHKUyYmTYzUxPS9A/8ALf6Ce6MW3/CL/A3nEIXCp7kJifn3FeOHzGqtON8WYW19Y3NreJ2aWd3b/+gfHjUVmEsMWnhkIWy6yNFGBWkpalmpBtJgrjPSMefXmd+55FIRUNxr2cR8TgaCxpQjLSRBtXbYfIw6EeScpJWh+WKU3PmsFeJm5MK5GgOy9/9UYhjToTGDCnVc51IewmSmmJG0lI/ViRCeIrGpGeoQJwoL5l/ndpnRhnZQShNCW3P1d8TCeJKzbhvOjnSE7XsZeJ/Xi/WwaWXUBHFmgi8OBTEzNahnUVgj6gkWLOZIQhLan618QRJhLUJ6s+VbLdUgUpNMu5yDqukXa+5Ts29q1caV3lGRTiBUzgHFy6gATfQhBZgkPAML/BqPVlv1rv1sWgtWPnMMfyB9fkDYjWbdA==</latexit><latexit sha1_base64="0KSQBNpkgpcDwXb3elvljBcqki0=">AAACCnicbVDLTsJAFL3FF+ILdemmEUxckZaNLolu3JhgIo8IhUyHKUyYmTYzUxPS9A/8ALf6Ce6MW3/CL/A3nEIXCp7kJifn3FeOHzGqtON8WYW19Y3NreJ2aWd3b/+gfHjUVmEsMWnhkIWy6yNFGBWkpalmpBtJgrjPSMefXmd+55FIRUNxr2cR8TgaCxpQjLSRBtXbYfIw6EeScpJWh+WKU3PmsFeJm5MK5GgOy9/9UYhjToTGDCnVc51IewmSmmJG0lI/ViRCeIrGpGeoQJwoL5l/ndpnRhnZQShNCW3P1d8TCeJKzbhvOjnSE7XsZeJ/Xi/WwaWXUBHFmgi8OBTEzNahnUVgj6gkWLOZIQhLan618QRJhLUJ6s+VbLdUgUpNMu5yDqukXa+5Ts29q1caV3lGRTiBUzgHFy6gATfQhBZgkPAML/BqPVlv1rv1sWgtWPnMMfyB9fkDYjWbdA==</latexit><latexit sha1_base64="0KSQBNpkgpcDwXb3elvljBcqki0=">AAACCnicbVDLTsJAFL3FF+ILdemmEUxckZaNLolu3JhgIo8IhUyHKUyYmTYzUxPS9A/8ALf6Ce6MW3/CL/A3nEIXCp7kJifn3FeOHzGqtON8WYW19Y3NreJ2aWd3b/+gfHjUVmEsMWnhkIWy6yNFGBWkpalmpBtJgrjPSMefXmd+55FIRUNxr2cR8TgaCxpQjLSRBtXbYfIw6EeScpJWh+WKU3PmsFeJm5MK5GgOy9/9UYhjToTGDCnVc51IewmSmmJG0lI/ViRCeIrGpGeoQJwoL5l/ndpnRhnZQShNCW3P1d8TCeJKzbhvOjnSE7XsZeJ/Xi/WwaWXUBHFmgi8OBTEzNahnUVgj6gkWLOZIQhLan618QRJhLUJ6s+VbLdUgUpNMu5yDqukXa+5Ts29q1caV3lGRTiBUzgHFy6gATfQhBZgkPAML/BqPVlv1rv1sWgtWPnMMfyB9fkDYjWbdA==</latexit>
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Sensitivity to the very 
poorly bound gauge 

SM and misID backgrounds. 

Vector boson: 

log sensitive to the Z’ mass 
below 50 MeV. 

Experimental sensitivity

DUNE near detector (25 t) 90 % C.L. 

U(1)Lµ�L⌧
<latexit sha1_base64="/38jZzeup6Aa6KgNm1vTa6tFCA0=">AAACBHicbZC9TsMwFIWd8lfKX4Cxi0WLVAaqpAuMFSwMDEUibaU2ihzXaa3aSWQ7SFWUgYVXYWEAIVYego23wWkzQMuRLH06915d3+PHjEplWd9GaW19Y3OrvF3Z2d3bPzAPj7oySgQmDo5YJPo+koTRkDiKKkb6sSCI+4z0/Ol1Xu89ECFpFN6rWUxcjsYhDShGSlueWa07DfvMS2+9dMiTDJ7DnBRKsqzumTWrac0FV8EuoAYKdTzzaziKcMJJqDBDUg5sK1ZuioSimJGsMkwkiRGeojEZaAwRJ9JN50dk8FQ7IxhEQr9Qwbn7eyJFXMoZ93UnR2oil2u5+V9tkKjg0k1pGCeKhHixKEgYVBHME4EjKghWbKYBYUH1XyGeIIGw0rlVdAj28smr0G01batp37Vq7asijjKoghPQADa4AG1wAzrAARg8gmfwCt6MJ+PFeDc+Fq0lo5g5Bn9kfP4AkDSWxA==</latexit><latexit sha1_base64="/38jZzeup6Aa6KgNm1vTa6tFCA0=">AAACBHicbZC9TsMwFIWd8lfKX4Cxi0WLVAaqpAuMFSwMDEUibaU2ihzXaa3aSWQ7SFWUgYVXYWEAIVYego23wWkzQMuRLH06915d3+PHjEplWd9GaW19Y3OrvF3Z2d3bPzAPj7oySgQmDo5YJPo+koTRkDiKKkb6sSCI+4z0/Ol1Xu89ECFpFN6rWUxcjsYhDShGSlueWa07DfvMS2+9dMiTDJ7DnBRKsqzumTWrac0FV8EuoAYKdTzzaziKcMJJqDBDUg5sK1ZuioSimJGsMkwkiRGeojEZaAwRJ9JN50dk8FQ7IxhEQr9Qwbn7eyJFXMoZ93UnR2oil2u5+V9tkKjg0k1pGCeKhHixKEgYVBHME4EjKghWbKYBYUH1XyGeIIGw0rlVdAj28smr0G01batp37Vq7asijjKoghPQADa4AG1wAzrAARg8gmfwCt6MJ+PFeDc+Fq0lo5g5Bn9kfP4AkDSWxA==</latexit><latexit sha1_base64="/38jZzeup6Aa6KgNm1vTa6tFCA0=">AAACBHicbZC9TsMwFIWd8lfKX4Cxi0WLVAaqpAuMFSwMDEUibaU2ihzXaa3aSWQ7SFWUgYVXYWEAIVYego23wWkzQMuRLH06915d3+PHjEplWd9GaW19Y3OrvF3Z2d3bPzAPj7oySgQmDo5YJPo+koTRkDiKKkb6sSCI+4z0/Ol1Xu89ECFpFN6rWUxcjsYhDShGSlueWa07DfvMS2+9dMiTDJ7DnBRKsqzumTWrac0FV8EuoAYKdTzzaziKcMJJqDBDUg5sK1ZuioSimJGsMkwkiRGeojEZaAwRJ9JN50dk8FQ7IxhEQr9Qwbn7eyJFXMoZ93UnR2oil2u5+V9tkKjg0k1pGCeKhHixKEgYVBHME4EjKghWbKYBYUH1XyGeIIGw0rlVdAj28smr0G01batp37Vq7asijjKoghPQADa4AG1wAzrAARg8gmfwCt6MJ+PFeDc+Fq0lo5g5Bn9kfP4AkDSWxA==</latexit><latexit sha1_base64="/38jZzeup6Aa6KgNm1vTa6tFCA0=">AAACBHicbZC9TsMwFIWd8lfKX4Cxi0WLVAaqpAuMFSwMDEUibaU2ihzXaa3aSWQ7SFWUgYVXYWEAIVYego23wWkzQMuRLH06915d3+PHjEplWd9GaW19Y3OrvF3Z2d3bPzAPj7oySgQmDo5YJPo+koTRkDiKKkb6sSCI+4z0/Ol1Xu89ECFpFN6rWUxcjsYhDShGSlueWa07DfvMS2+9dMiTDJ7DnBRKsqzumTWrac0FV8EuoAYKdTzzaziKcMJJqDBDUg5sK1ZuioSimJGsMkwkiRGeojEZaAwRJ9JN50dk8FQ7IxhEQr9Qwbn7eyJFXMoZ93UnR2oil2u5+V9tkKjg0k1pGCeKhHixKEgYVBHME4EjKghWbKYBYUH1XyGeIIGw0rlVdAj28smr0G01batp37Vq7asijjKoghPQADa4AG1wAzrAARg8gmfwCt6MJ+PFeDc+Fq0lo5g5Bn9kfP4AkDSWxA==</latexit>



• How about the other leptonic currents?  

What would them teach us?

Honourable mentions

• More general anomaly free choices: 

Signals in nu-e scattering, and           and          tridents. Many other 
strong bounds, however.

µ+µ�
<latexit sha1_base64="zDqUJysHyXEkGgpE221hmhJr9mg=">AAAB9HicbVDLTgIxFL2DL8QX6tJNI5iYGMkMG10S3bjERB4JjKRTOtDQdsa2Q0II3+HGhca49WPc+Td2YBYKnuTenJxzb3p7gpgzbVz328mtrW9sbuW3Czu7e/sHxcOjpo4SRWiDRDxS7QBrypmkDcMMp+1YUSwCTlvB6Db1W2OqNIvkg5nE1Bd4IFnICDZW8stdkTxeoLRflnvFkltx50CrxMtICTLUe8Wvbj8iiaDSEI617nhubPwpVoYRTmeFbqJpjMkID2jHUokF1f50fvQMnVmlj8JI2ZIGzdXfG1MstJ6IwE4KbIZ62UvF/7xOYsJrf8pknBgqyeKhMOHIRChNAPWZosTwiSWYKGZvRWSIFSbG5lSwIXjLX14lzWrFcyvefbVUu8niyMMJnMI5eHAFNbiDOjSAwBM8wyu8OWPnxXl3PhajOSfbOYY/cD5/AAftkPI=</latexit><latexit sha1_base64="zDqUJysHyXEkGgpE221hmhJr9mg=">AAAB9HicbVDLTgIxFL2DL8QX6tJNI5iYGMkMG10S3bjERB4JjKRTOtDQdsa2Q0II3+HGhca49WPc+Td2YBYKnuTenJxzb3p7gpgzbVz328mtrW9sbuW3Czu7e/sHxcOjpo4SRWiDRDxS7QBrypmkDcMMp+1YUSwCTlvB6Db1W2OqNIvkg5nE1Bd4IFnICDZW8stdkTxeoLRflnvFkltx50CrxMtICTLUe8Wvbj8iiaDSEI617nhubPwpVoYRTmeFbqJpjMkID2jHUokF1f50fvQMnVmlj8JI2ZIGzdXfG1MstJ6IwE4KbIZ62UvF/7xOYsJrf8pknBgqyeKhMOHIRChNAPWZosTwiSWYKGZvRWSIFSbG5lSwIXjLX14lzWrFcyvefbVUu8niyMMJnMI5eHAFNbiDOjSAwBM8wyu8OWPnxXl3PhajOSfbOYY/cD5/AAftkPI=</latexit><latexit sha1_base64="zDqUJysHyXEkGgpE221hmhJr9mg=">AAAB9HicbVDLTgIxFL2DL8QX6tJNI5iYGMkMG10S3bjERB4JjKRTOtDQdsa2Q0II3+HGhca49WPc+Td2YBYKnuTenJxzb3p7gpgzbVz328mtrW9sbuW3Czu7e/sHxcOjpo4SRWiDRDxS7QBrypmkDcMMp+1YUSwCTlvB6Db1W2OqNIvkg5nE1Bd4IFnICDZW8stdkTxeoLRflnvFkltx50CrxMtICTLUe8Wvbj8iiaDSEI617nhubPwpVoYRTmeFbqJpjMkID2jHUokF1f50fvQMnVmlj8JI2ZIGzdXfG1MstJ6IwE4KbIZ62UvF/7xOYsJrf8pknBgqyeKhMOHIRChNAPWZosTwiSWYKGZvRWSIFSbG5lSwIXjLX14lzWrFcyvefbVUu8niyMMJnMI5eHAFNbiDOjSAwBM8wyu8OWPnxXl3PhajOSfbOYY/cD5/AAftkPI=</latexit><latexit sha1_base64="zDqUJysHyXEkGgpE221hmhJr9mg=">AAAB9HicbVDLTgIxFL2DL8QX6tJNI5iYGMkMG10S3bjERB4JjKRTOtDQdsa2Q0II3+HGhca49WPc+Td2YBYKnuTenJxzb3p7gpgzbVz328mtrW9sbuW3Czu7e/sHxcOjpo4SRWiDRDxS7QBrypmkDcMMp+1YUSwCTlvB6Db1W2OqNIvkg5nE1Bd4IFnICDZW8stdkTxeoLRflnvFkltx50CrxMtICTLUe8Wvbj8iiaDSEI617nhubPwpVoYRTmeFbqJpjMkID2jHUokF1f50fvQMnVmlj8JI2ZIGzdXfG1MstJ6IwE4KbIZ62UvF/7xOYsJrf8pknBgqyeKhMOHIRChNAPWZosTwiSWYKGZvRWSIFSbG5lSwIXjLX14lzWrFcyvefbVUu8niyMMJnMI5eHAFNbiDOjSAwBM8wyu8OWPnxXl3PhajOSfbOYY/cD5/AAftkPI=</latexit>

e+e�
<latexit sha1_base64="VyS88fp8pG+JxxL/QVK+u+eBM2w=">AAAB8HicbVBNSwMxEM3Wr1q/qh69BFtBEMtuL3osevFYwX5Iuy3ZdLYNTbJLkhXK0l/hxYMiXv053vw3pu0etPXBwOO9GWbmBTFn2rjut5NbW9/Y3MpvF3Z29/YPiodHTR0likKDRjxS7YBo4ExCwzDDoR0rICLg0ArGtzO/9QRKs0g+mEkMviBDyUJGibHSYxl6Fxh6l+V+seRW3DnwKvEyUkIZ6v3iV3cQ0USANJQTrTueGxs/JcowymFa6CYaYkLHZAgdSyURoP10fvAUn1llgMNI2ZIGz9XfEykRWk9EYDsFMSO97M3E/7xOYsJrP2UyTgxIulgUJhybCM++xwOmgBo+sYRQxeytmI6IItTYjAo2BG/55VXSrFY8t+LdV0u1myyOPDpBp+gceegK1dAdqqMGokigZ/SK3hzlvDjvzseiNedkM8foD5zPH9Lrjxg=</latexit><latexit sha1_base64="VyS88fp8pG+JxxL/QVK+u+eBM2w=">AAAB8HicbVBNSwMxEM3Wr1q/qh69BFtBEMtuL3osevFYwX5Iuy3ZdLYNTbJLkhXK0l/hxYMiXv053vw3pu0etPXBwOO9GWbmBTFn2rjut5NbW9/Y3MpvF3Z29/YPiodHTR0likKDRjxS7YBo4ExCwzDDoR0rICLg0ArGtzO/9QRKs0g+mEkMviBDyUJGibHSYxl6Fxh6l+V+seRW3DnwKvEyUkIZ6v3iV3cQ0USANJQTrTueGxs/JcowymFa6CYaYkLHZAgdSyURoP10fvAUn1llgMNI2ZIGz9XfEykRWk9EYDsFMSO97M3E/7xOYsJrP2UyTgxIulgUJhybCM++xwOmgBo+sYRQxeytmI6IItTYjAo2BG/55VXSrFY8t+LdV0u1myyOPDpBp+gceegK1dAdqqMGokigZ/SK3hzlvDjvzseiNedkM8foD5zPH9Lrjxg=</latexit><latexit sha1_base64="VyS88fp8pG+JxxL/QVK+u+eBM2w=">AAAB8HicbVBNSwMxEM3Wr1q/qh69BFtBEMtuL3osevFYwX5Iuy3ZdLYNTbJLkhXK0l/hxYMiXv053vw3pu0etPXBwOO9GWbmBTFn2rjut5NbW9/Y3MpvF3Z29/YPiodHTR0likKDRjxS7YBo4ExCwzDDoR0rICLg0ArGtzO/9QRKs0g+mEkMviBDyUJGibHSYxl6Fxh6l+V+seRW3DnwKvEyUkIZ6v3iV3cQ0USANJQTrTueGxs/JcowymFa6CYaYkLHZAgdSyURoP10fvAUn1llgMNI2ZIGz9XfEykRWk9EYDsFMSO97M3E/7xOYsJrP2UyTgxIulgUJhybCM++xwOmgBo+sYRQxeytmI6IItTYjAo2BG/55VXSrFY8t+LdV0u1myyOPDpBp+gceegK1dAdqqMGokigZ/SK3hzlvDjvzseiNedkM8foD5zPH9Lrjxg=</latexit><latexit sha1_base64="VyS88fp8pG+JxxL/QVK+u+eBM2w=">AAAB8HicbVBNSwMxEM3Wr1q/qh69BFtBEMtuL3osevFYwX5Iuy3ZdLYNTbJLkhXK0l/hxYMiXv053vw3pu0etPXBwOO9GWbmBTFn2rjut5NbW9/Y3MpvF3Z29/YPiodHTR0likKDRjxS7YBo4ExCwzDDoR0rICLg0ArGtzO/9QRKs0g+mEkMviBDyUJGibHSYxl6Fxh6l+V+seRW3DnwKvEyUkIZ6v3iV3cQ0USANJQTrTueGxs/JcowymFa6CYaYkLHZAgdSyURoP10fvAUn1llgMNI2ZIGz9XfEykRWk9EYDsFMSO97M3E/7xOYsJrP2UyTgxIulgUJhybCM++xwOmgBo+sYRQxeytmI6IItTYjAo2BG/55VXSrFY8t+LdV0u1myyOPDpBp+gceegK1dAdqqMGokigZ/SK3hzlvDjvzseiNedkM8foD5zPH9Lrjxg=</latexit>

⌫↵ +N ! `�↵ + `+� + `�� +N 0
<latexit sha1_base64="4kHycYzvKirM5lJ+ublx98heUhw="></latexit><latexit sha1_base64="4kHycYzvKirM5lJ+ublx98heUhw="></latexit><latexit sha1_base64="4kHycYzvKirM5lJ+ublx98heUhw="></latexit><latexit sha1_base64="4kHycYzvKirM5lJ+ublx98heUhw="></latexit>

⌫↵ +N ! ⌫↵ + ⌫� + ⌫� +N
<latexit sha1_base64="xTYy11lizBJ+ssmq5OoKzEk2LCQ=">AAACRnicbVDLSsNAFL2p7/qqunQzWAVBKEk3uhTduJIKVgtNKDfTqR2cTMLMRCghX+fGtTs/wY0LRdw6aYPU6oWBc8+5rzlhIrg2rvviVObmFxaXlleqq2vrG5u1re0bHaeKsjaNRaw6IWomuGRtw41gnUQxjELBbsP780K/fWBK81hem1HCggjvJB9wisZSvVqwT3yZ9nwUyRDJEfEjNEOKIrvMiW9iMqMWScjMGMd2brE2s2z+Q09P2O/V6m7DHQf5C7wS1KGMVq/27PdjmkZMGipQ667nJibIUBlOBcurfqpZgvQe71jXQokR00E2tiEnB5bpk0Gs7JOGjNnpjgwjrUdRaCuLG/WsVpD/ad3UDE6CjMskNUzSyaJBKoj1p/CU9Lli1IiRBUgVt7cSOkSF1Fjnq9YEb/bLf8FNs+G5De+qWT89K+1Yhl3Yg0Pw4BhO4QJa0AYKj/AK7/DhPDlvzqfzNSmtOGXPDvyKCnwDazKv+w==</latexit><latexit sha1_base64="xTYy11lizBJ+ssmq5OoKzEk2LCQ=">AAACRnicbVDLSsNAFL2p7/qqunQzWAVBKEk3uhTduJIKVgtNKDfTqR2cTMLMRCghX+fGtTs/wY0LRdw6aYPU6oWBc8+5rzlhIrg2rvviVObmFxaXlleqq2vrG5u1re0bHaeKsjaNRaw6IWomuGRtw41gnUQxjELBbsP780K/fWBK81hem1HCggjvJB9wisZSvVqwT3yZ9nwUyRDJEfEjNEOKIrvMiW9iMqMWScjMGMd2brE2s2z+Q09P2O/V6m7DHQf5C7wS1KGMVq/27PdjmkZMGipQ667nJibIUBlOBcurfqpZgvQe71jXQokR00E2tiEnB5bpk0Gs7JOGjNnpjgwjrUdRaCuLG/WsVpD/ad3UDE6CjMskNUzSyaJBKoj1p/CU9Lli1IiRBUgVt7cSOkSF1Fjnq9YEb/bLf8FNs+G5De+qWT89K+1Yhl3Yg0Pw4BhO4QJa0AYKj/AK7/DhPDlvzqfzNSmtOGXPDvyKCnwDazKv+w==</latexit><latexit sha1_base64="xTYy11lizBJ+ssmq5OoKzEk2LCQ=">AAACRnicbVDLSsNAFL2p7/qqunQzWAVBKEk3uhTduJIKVgtNKDfTqR2cTMLMRCghX+fGtTs/wY0LRdw6aYPU6oWBc8+5rzlhIrg2rvviVObmFxaXlleqq2vrG5u1re0bHaeKsjaNRaw6IWomuGRtw41gnUQxjELBbsP780K/fWBK81hem1HCggjvJB9wisZSvVqwT3yZ9nwUyRDJEfEjNEOKIrvMiW9iMqMWScjMGMd2brE2s2z+Q09P2O/V6m7DHQf5C7wS1KGMVq/27PdjmkZMGipQ667nJibIUBlOBcurfqpZgvQe71jXQokR00E2tiEnB5bpk0Gs7JOGjNnpjgwjrUdRaCuLG/WsVpD/ad3UDE6CjMskNUzSyaJBKoj1p/CU9Lli1IiRBUgVt7cSOkSF1Fjnq9YEb/bLf8FNs+G5De+qWT89K+1Yhl3Yg0Pw4BhO4QJa0AYKj/AK7/DhPDlvzqfzNSmtOGXPDvyKCnwDazKv+w==</latexit><latexit sha1_base64="xTYy11lizBJ+ssmq5OoKzEk2LCQ=">AAACRnicbVDLSsNAFL2p7/qqunQzWAVBKEk3uhTduJIKVgtNKDfTqR2cTMLMRCghX+fGtTs/wY0LRdw6aYPU6oWBc8+5rzlhIrg2rvviVObmFxaXlleqq2vrG5u1re0bHaeKsjaNRaw6IWomuGRtw41gnUQxjELBbsP780K/fWBK81hem1HCggjvJB9wisZSvVqwT3yZ9nwUyRDJEfEjNEOKIrvMiW9iMqMWScjMGMd2brE2s2z+Q09P2O/V6m7DHQf5C7wS1KGMVq/27PdjmkZMGipQ667nJibIUBlOBcurfqpZgvQe71jXQokR00E2tiEnB5bpk0Gs7JOGjNnpjgwjrUdRaCuLG/WsVpD/ad3UDE6CjMskNUzSyaJBKoj1p/CU9Lli1IiRBUgVt7cSOkSF1Fjnq9YEb/bLf8FNs+G5De+qWT89K+1Yhl3Yg0Pw4BhO4QJa0AYKj/AK7/DhPDlvzqfzNSmtOGXPDvyKCnwDazKv+w==</latexit>

⌫↵ +N ! `�↵ + ⌫� + ⌫� +N 0
<latexit sha1_base64="nP8S2PFkvdxyukr5R9YKbjQrRso="></latexit><latexit sha1_base64="nP8S2PFkvdxyukr5R9YKbjQrRso="></latexit><latexit sha1_base64="nP8S2PFkvdxyukr5R9YKbjQrRso="></latexit><latexit sha1_base64="nP8S2PFkvdxyukr5R9YKbjQrRso="></latexit>

⌫↵ +N ! `�↵ + ⌫� + ⌫� +N 0
<latexit sha1_base64="nP8S2PFkvdxyukr5R9YKbjQrRso="></latexit><latexit sha1_base64="nP8S2PFkvdxyukr5R9YKbjQrRso="></latexit><latexit sha1_base64="nP8S2PFkvdxyukr5R9YKbjQrRso="></latexit><latexit sha1_base64="nP8S2PFkvdxyukr5R9YKbjQrRso="></latexit> {

<latexit sha1_base64="M9pu9tRQbdxcDD/s42XP984UpgM=">AAAB63icbVBNTwIxEJ3iF+IX6tFLI5h4Irtc9Ej04hETARPYkG7pQkPb3bRdE7LhL3jxoDFe/UPe/Dd2YQ8KvmSSl/dmMjMvTAQ31vO+UWljc2t7p7xb2ds/ODyqHp90TZxqyjo0FrF+DIlhgivWsdwK9phoRmQoWC+c3uZ+74lpw2P1YGcJCyQZKx5xSmwu1QdZfViteQ1vAbxO/ILUoEB7WP0ajGKaSqYsFcSYvu8lNsiItpwKNq8MUsMSQqdkzPqOKiKZCbLFrXN84ZQRjmLtSlm8UH9PZEQaM5Oh65TETsyql4v/ef3URtdBxlWSWqboclGUCmxjnD+OR1wzasXMEUI1d7diOiGaUOviqbgQ/NWX10m32fC9hn/frLVuijjKcAbncAk+XEEL7qANHaAwgWd4hTck0Qt6Rx/L1hIqZk7hD9DnD1Mkjb8=</latexit><latexit sha1_base64="M9pu9tRQbdxcDD/s42XP984UpgM=">AAAB63icbVBNTwIxEJ3iF+IX6tFLI5h4Irtc9Ej04hETARPYkG7pQkPb3bRdE7LhL3jxoDFe/UPe/Dd2YQ8KvmSSl/dmMjMvTAQ31vO+UWljc2t7p7xb2ds/ODyqHp90TZxqyjo0FrF+DIlhgivWsdwK9phoRmQoWC+c3uZ+74lpw2P1YGcJCyQZKx5xSmwu1QdZfViteQ1vAbxO/ILUoEB7WP0ajGKaSqYsFcSYvu8lNsiItpwKNq8MUsMSQqdkzPqOKiKZCbLFrXN84ZQRjmLtSlm8UH9PZEQaM5Oh65TETsyql4v/ef3URtdBxlWSWqboclGUCmxjnD+OR1wzasXMEUI1d7diOiGaUOviqbgQ/NWX10m32fC9hn/frLVuijjKcAbncAk+XEEL7qANHaAwgWd4hTck0Qt6Rx/L1hIqZk7hD9DnD1Mkjb8=</latexit><latexit sha1_base64="M9pu9tRQbdxcDD/s42XP984UpgM=">AAAB63icbVBNTwIxEJ3iF+IX6tFLI5h4Irtc9Ej04hETARPYkG7pQkPb3bRdE7LhL3jxoDFe/UPe/Dd2YQ8KvmSSl/dmMjMvTAQ31vO+UWljc2t7p7xb2ds/ODyqHp90TZxqyjo0FrF+DIlhgivWsdwK9phoRmQoWC+c3uZ+74lpw2P1YGcJCyQZKx5xSmwu1QdZfViteQ1vAbxO/ILUoEB7WP0ajGKaSqYsFcSYvu8lNsiItpwKNq8MUsMSQqdkzPqOKiKZCbLFrXN84ZQRjmLtSlm8UH9PZEQaM5Oh65TETsyql4v/ef3URtdBxlWSWqboclGUCmxjnD+OR1wzasXMEUI1d7diOiGaUOviqbgQ/NWX10m32fC9hn/frLVuijjKcAbncAk+XEEL7qANHaAwgWd4hTck0Qt6Rx/L1hIqZk7hD9DnD1Mkjb8=</latexit><latexit sha1_base64="M9pu9tRQbdxcDD/s42XP984UpgM=">AAAB63icbVBNTwIxEJ3iF+IX6tFLI5h4Irtc9Ej04hETARPYkG7pQkPb3bRdE7LhL3jxoDFe/UPe/Dd2YQ8KvmSSl/dmMjMvTAQ31vO+UWljc2t7p7xb2ds/ODyqHp90TZxqyjo0FrF+DIlhgivWsdwK9phoRmQoWC+c3uZ+74lpw2P1YGcJCyQZKx5xSmwu1QdZfViteQ1vAbxO/ILUoEB7WP0ajGKaSqYsFcSYvu8lNsiItpwKNq8MUsMSQqdkzPqOKiKZCbLFrXN84ZQRjmLtSlm8UH9PZEQaM5Oh65TETsyql4v/ef3URtdBxlWSWqboclGUCmxjnD+OR1wzasXMEUI1d7diOiGaUOviqbgQ/NWX10m32fC9hn/frLVuijjKcAbncAk+XEEL7qANHaAwgWd4hTck0Qt6Rx/L1hIqZk7hD9DnD1Mkjb8=</latexit>

↵(Le � Lµ) + �(Lµ � L⌧ )
<latexit sha1_base64="mNwCFsrHtr1/Pwt5ZxfK3u2bJS4="></latexit><latexit sha1_base64="mNwCFsrHtr1/Pwt5ZxfK3u2bJS4="></latexit><latexit sha1_base64="mNwCFsrHtr1/Pwt5ZxfK3u2bJS4="></latexit><latexit sha1_base64="mNwCFsrHtr1/Pwt5ZxfK3u2bJS4="></latexit>

⌫↵ + ⌫� + ⌫�
<latexit sha1_base64="E4oM/qtOgaXeoE9K9NjNiRCFKAk="></latexit><latexit sha1_base64="E4oM/qtOgaXeoE9K9NjNiRCFKAk="></latexit><latexit sha1_base64="E4oM/qtOgaXeoE9K9NjNiRCFKAk="></latexit><latexit sha1_base64="E4oM/qtOgaXeoE9K9NjNiRCFKAk="></latexit>

`�↵ + `+� + `��
<latexit sha1_base64="1hG3TKDhT1hKjF77AgJXftyk1ew=">AAACF3icbVBLS8NAEN7UV62vqEcvi60glIakCHosevFYwT6giWGznbZLNw92N0IJ/Rde/CtePCjiVW/+G5OmiLUOLHyPGWbn8yLOpDLNL62wsrq2vlHcLG1t7+zu6fsHbRnGgkKLhjwUXY9I4CyAlmKKQzcSQHyPQ8cbX2V+5x6EZGFwqyYROD4ZBmzAKFGp5OpGxQbO72quTXg0IriKZ7zq2h6oH1rLaaXk6mXTqJtZYdM4y4FlmIugjObVdPVPux/S2IdAUU6k7FlmpJyECMUoh2nJjiVEhI7JEHopDIgP0klmd03xSar08SAU6QsUnqm/JxLiSznxvbTTJ2ok/3qZ+J/Xi9XgwklYEMUKApovGsQcqxBnIeE+E0AVn6SAUMHSv2I6IoJQlUaZhbB08jJo1w3LNKyberlxOY+jiI7QMTpFFjpHDXSNmqiFKHpAT+gFvWqP2rP2pr3nrQVtPnOIFkr7+AZRGp19</latexit><latexit sha1_base64="1hG3TKDhT1hKjF77AgJXftyk1ew=">AAACF3icbVBLS8NAEN7UV62vqEcvi60glIakCHosevFYwT6giWGznbZLNw92N0IJ/Rde/CtePCjiVW/+G5OmiLUOLHyPGWbn8yLOpDLNL62wsrq2vlHcLG1t7+zu6fsHbRnGgkKLhjwUXY9I4CyAlmKKQzcSQHyPQ8cbX2V+5x6EZGFwqyYROD4ZBmzAKFGp5OpGxQbO72quTXg0IriKZ7zq2h6oH1rLaaXk6mXTqJtZYdM4y4FlmIugjObVdPVPux/S2IdAUU6k7FlmpJyECMUoh2nJjiVEhI7JEHopDIgP0klmd03xSar08SAU6QsUnqm/JxLiSznxvbTTJ2ok/3qZ+J/Xi9XgwklYEMUKApovGsQcqxBnIeE+E0AVn6SAUMHSv2I6IoJQlUaZhbB08jJo1w3LNKyberlxOY+jiI7QMTpFFjpHDXSNmqiFKHpAT+gFvWqP2rP2pr3nrQVtPnOIFkr7+AZRGp19</latexit><latexit sha1_base64="1hG3TKDhT1hKjF77AgJXftyk1ew=">AAACF3icbVBLS8NAEN7UV62vqEcvi60glIakCHosevFYwT6giWGznbZLNw92N0IJ/Rde/CtePCjiVW/+G5OmiLUOLHyPGWbn8yLOpDLNL62wsrq2vlHcLG1t7+zu6fsHbRnGgkKLhjwUXY9I4CyAlmKKQzcSQHyPQ8cbX2V+5x6EZGFwqyYROD4ZBmzAKFGp5OpGxQbO72quTXg0IriKZ7zq2h6oH1rLaaXk6mXTqJtZYdM4y4FlmIugjObVdPVPux/S2IdAUU6k7FlmpJyECMUoh2nJjiVEhI7JEHopDIgP0klmd03xSar08SAU6QsUnqm/JxLiSznxvbTTJ2ok/3qZ+J/Xi9XgwklYEMUKApovGsQcqxBnIeE+E0AVn6SAUMHSv2I6IoJQlUaZhbB08jJo1w3LNKyberlxOY+jiI7QMTpFFjpHDXSNmqiFKHpAT+gFvWqP2rP2pr3nrQVtPnOIFkr7+AZRGp19</latexit><latexit sha1_base64="1hG3TKDhT1hKjF77AgJXftyk1ew=">AAACF3icbVBLS8NAEN7UV62vqEcvi60glIakCHosevFYwT6giWGznbZLNw92N0IJ/Rde/CtePCjiVW/+G5OmiLUOLHyPGWbn8yLOpDLNL62wsrq2vlHcLG1t7+zu6fsHbRnGgkKLhjwUXY9I4CyAlmKKQzcSQHyPQ8cbX2V+5x6EZGFwqyYROD4ZBmzAKFGp5OpGxQbO72quTXg0IriKZ7zq2h6oH1rLaaXk6mXTqJtZYdM4y4FlmIugjObVdPVPux/S2IdAUU6k7FlmpJyECMUoh2nJjiVEhI7JEHopDIgP0klmd03xSar08SAU6QsUnqm/JxLiSznxvbTTJ2ok/3qZ+J/Xi9XgwklYEMUKApovGsQcqxBnIeE+E0AVn6SAUMHSv2I6IoJQlUaZhbB08jJo1w3LNKyberlxOY+jiI7QMTpFFjpHDXSNmqiFKHpAT+gFvWqP2rP2pr3nrQVtPnOIFkr7+AZRGp19</latexit>

`�↵ + `+� + `��
<latexit sha1_base64="1hG3TKDhT1hKjF77AgJXftyk1ew=">AAACF3icbVBLS8NAEN7UV62vqEcvi60glIakCHosevFYwT6giWGznbZLNw92N0IJ/Rde/CtePCjiVW/+G5OmiLUOLHyPGWbn8yLOpDLNL62wsrq2vlHcLG1t7+zu6fsHbRnGgkKLhjwUXY9I4CyAlmKKQzcSQHyPQ8cbX2V+5x6EZGFwqyYROD4ZBmzAKFGp5OpGxQbO72quTXg0IriKZ7zq2h6oH1rLaaXk6mXTqJtZYdM4y4FlmIugjObVdPVPux/S2IdAUU6k7FlmpJyECMUoh2nJjiVEhI7JEHopDIgP0klmd03xSar08SAU6QsUnqm/JxLiSznxvbTTJ2ok/3qZ+J/Xi9XgwklYEMUKApovGsQcqxBnIeE+E0AVn6SAUMHSv2I6IoJQlUaZhbB08jJo1w3LNKyberlxOY+jiI7QMTpFFjpHDXSNmqiFKHpAT+gFvWqP2rP2pr3nrQVtPnOIFkr7+AZRGp19</latexit><latexit sha1_base64="1hG3TKDhT1hKjF77AgJXftyk1ew=">AAACF3icbVBLS8NAEN7UV62vqEcvi60glIakCHosevFYwT6giWGznbZLNw92N0IJ/Rde/CtePCjiVW/+G5OmiLUOLHyPGWbn8yLOpDLNL62wsrq2vlHcLG1t7+zu6fsHbRnGgkKLhjwUXY9I4CyAlmKKQzcSQHyPQ8cbX2V+5x6EZGFwqyYROD4ZBmzAKFGp5OpGxQbO72quTXg0IriKZ7zq2h6oH1rLaaXk6mXTqJtZYdM4y4FlmIugjObVdPVPux/S2IdAUU6k7FlmpJyECMUoh2nJjiVEhI7JEHopDIgP0klmd03xSar08SAU6QsUnqm/JxLiSznxvbTTJ2ok/3qZ+J/Xi9XgwklYEMUKApovGsQcqxBnIeE+E0AVn6SAUMHSv2I6IoJQlUaZhbB08jJo1w3LNKyberlxOY+jiI7QMTpFFjpHDXSNmqiFKHpAT+gFvWqP2rP2pr3nrQVtPnOIFkr7+AZRGp19</latexit><latexit sha1_base64="1hG3TKDhT1hKjF77AgJXftyk1ew=">AAACF3icbVBLS8NAEN7UV62vqEcvi60glIakCHosevFYwT6giWGznbZLNw92N0IJ/Rde/CtePCjiVW/+G5OmiLUOLHyPGWbn8yLOpDLNL62wsrq2vlHcLG1t7+zu6fsHbRnGgkKLhjwUXY9I4CyAlmKKQzcSQHyPQ8cbX2V+5x6EZGFwqyYROD4ZBmzAKFGp5OpGxQbO72quTXg0IriKZ7zq2h6oH1rLaaXk6mXTqJtZYdM4y4FlmIugjObVdPVPux/S2IdAUU6k7FlmpJyECMUoh2nJjiVEhI7JEHopDIgP0klmd03xSar08SAU6QsUnqm/JxLiSznxvbTTJ2ok/3qZ+J/Xi9XgwklYEMUKApovGsQcqxBnIeE+E0AVn6SAUMHSv2I6IoJQlUaZhbB08jJo1w3LNKyberlxOY+jiI7QMTpFFjpHDXSNmqiFKHpAT+gFvWqP2rP2pr3nrQVtPnOIFkr7+AZRGp19</latexit><latexit sha1_base64="1hG3TKDhT1hKjF77AgJXftyk1ew=">AAACF3icbVBLS8NAEN7UV62vqEcvi60glIakCHosevFYwT6giWGznbZLNw92N0IJ/Rde/CtePCjiVW/+G5OmiLUOLHyPGWbn8yLOpDLNL62wsrq2vlHcLG1t7+zu6fsHbRnGgkKLhjwUXY9I4CyAlmKKQzcSQHyPQ8cbX2V+5x6EZGFwqyYROD4ZBmzAKFGp5OpGxQbO72quTXg0IriKZ7zq2h6oH1rLaaXk6mXTqJtZYdM4y4FlmIugjObVdPVPux/S2IdAUU6k7FlmpJyECMUoh2nJjiVEhI7JEHopDIgP0klmd03xSar08SAU6QsUnqm/JxLiSznxvbTTJ2ok/3qZ+J/Xi9XgwklYEMUKApovGsQcqxBnIeE+E0AVn6SAUMHSv2I6IoJQlUaZhbB08jJo1w3LNKyberlxOY+jiI7QMTpFFjpHDXSNmqiFKHpAT+gFvWqP2rP2pr3nrQVtPnOIFkr7+AZRGp19</latexit>

⌫↵ + ⌫� + ⌫�
<latexit sha1_base64="E4oM/qtOgaXeoE9K9NjNiRCFKAk="></latexit><latexit sha1_base64="E4oM/qtOgaXeoE9K9NjNiRCFKAk="></latexit><latexit sha1_base64="E4oM/qtOgaXeoE9K9NjNiRCFKAk="></latexit><latexit sha1_base64="E4oM/qtOgaXeoE9K9NjNiRCFKAk="></latexit>



Conclusions

• EPA overestimates trident production rates and calculated 
corrected ones at future experiments. 

• Backgrounds to trident can be kept under control. 

• DUNE ND would be able to rule out all allowed region of (g-2)  
in a               model. 

• Much more to look forward to…

Lµ � L⌧
<latexit sha1_base64="wzABpHXG4lzW6TyccgiUvoTa7Oo=">AAAB+XicbVC7TgJBFL2LL8TXqqXNRDCxkezSaEm0sbDARB4JbMjsMAsTZnY38yAhG/7ExkJjbP0TO//GAbZQ8CQ39+ScezN3TphyprTnfTuFjc2t7Z3ibmlv/+DwyD0+aanESEKbJOGJ7IRYUc5i2tRMc9pJJcUi5LQdju/mfntCpWJJ/KSnKQ0EHsYsYgRrK/Vdt/LQ7wmDrpDtGptK3y17VW8BtE78nJQhR6PvfvUGCTGCxppwrFTX91IdZFhqRjidlXpG0RSTMR7SrqUxFlQF2eLyGbqwygBFibQVa7RQf29kWCg1FaGdFFiP1Ko3F//zukZHN0HG4tRoGpPlQ5HhSCdoHgMaMEmJ5lNLMJHM3orICEtMtA2rZEPwV7+8Tlq1qu9V/cdauX6bx1GEMziHS/DhGupwDw1oAoEJPMMrvDmZ8+K8Ox/L0YKT75zCHzifP3BDkjg=</latexit><latexit sha1_base64="wzABpHXG4lzW6TyccgiUvoTa7Oo=">AAAB+XicbVC7TgJBFL2LL8TXqqXNRDCxkezSaEm0sbDARB4JbMjsMAsTZnY38yAhG/7ExkJjbP0TO//GAbZQ8CQ39+ScezN3TphyprTnfTuFjc2t7Z3ibmlv/+DwyD0+aanESEKbJOGJ7IRYUc5i2tRMc9pJJcUi5LQdju/mfntCpWJJ/KSnKQ0EHsYsYgRrK/Vdt/LQ7wmDrpDtGptK3y17VW8BtE78nJQhR6PvfvUGCTGCxppwrFTX91IdZFhqRjidlXpG0RSTMR7SrqUxFlQF2eLyGbqwygBFibQVa7RQf29kWCg1FaGdFFiP1Ko3F//zukZHN0HG4tRoGpPlQ5HhSCdoHgMaMEmJ5lNLMJHM3orICEtMtA2rZEPwV7+8Tlq1qu9V/cdauX6bx1GEMziHS/DhGupwDw1oAoEJPMMrvDmZ8+K8Ox/L0YKT75zCHzifP3BDkjg=</latexit><latexit sha1_base64="wzABpHXG4lzW6TyccgiUvoTa7Oo=">AAAB+XicbVC7TgJBFL2LL8TXqqXNRDCxkezSaEm0sbDARB4JbMjsMAsTZnY38yAhG/7ExkJjbP0TO//GAbZQ8CQ39+ScezN3TphyprTnfTuFjc2t7Z3ibmlv/+DwyD0+aanESEKbJOGJ7IRYUc5i2tRMc9pJJcUi5LQdju/mfntCpWJJ/KSnKQ0EHsYsYgRrK/Vdt/LQ7wmDrpDtGptK3y17VW8BtE78nJQhR6PvfvUGCTGCxppwrFTX91IdZFhqRjidlXpG0RSTMR7SrqUxFlQF2eLyGbqwygBFibQVa7RQf29kWCg1FaGdFFiP1Ko3F//zukZHN0HG4tRoGpPlQ5HhSCdoHgMaMEmJ5lNLMJHM3orICEtMtA2rZEPwV7+8Tlq1qu9V/cdauX6bx1GEMziHS/DhGupwDw1oAoEJPMMrvDmZ8+K8Ox/L0YKT75zCHzifP3BDkjg=</latexit><latexit sha1_base64="wzABpHXG4lzW6TyccgiUvoTa7Oo=">AAAB+XicbVC7TgJBFL2LL8TXqqXNRDCxkezSaEm0sbDARB4JbMjsMAsTZnY38yAhG/7ExkJjbP0TO//GAbZQ8CQ39+ScezN3TphyprTnfTuFjc2t7Z3ibmlv/+DwyD0+aanESEKbJOGJ7IRYUc5i2tRMc9pJJcUi5LQdju/mfntCpWJJ/KSnKQ0EHsYsYgRrK/Vdt/LQ7wmDrpDtGptK3y17VW8BtE78nJQhR6PvfvUGCTGCxppwrFTX91IdZFhqRjidlXpG0RSTMR7SrqUxFlQF2eLyGbqwygBFibQVa7RQf29kWCg1FaGdFFiP1Ko3F//zukZHN0HG4tRoGpPlQ5HhSCdoHgMaMEmJ5lNLMJHM3orICEtMtA2rZEPwV7+8Tlq1qu9V/cdauX6bx1GEMziHS/DhGupwDw1oAoEJPMMrvDmZ8+K8Ox/L0YKT75zCHzifP3BDkjg=</latexit>


