
  

Dark photon bounds in the dark EFT
Gabriel Massoni SallaPhysics Institute, University of Sao Paulo, BrazilDeutsches Elektronen Synchrotron, Hamburg, Germany

HEFT - Manchester – June 2023

 JHEP 12 (2021) 081 arXiv: 2109.04852
In collaboration withDaniele Barducci, Enrico Bertuzzo,Giovanni Grilli di Cortona



   2

Straight to the point
● New light vector field (dark photon)
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The dark EFT
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● Operators up to dim 6    with the dark photon
● Only field strengths
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The dark EFT
● For our purposes → Electron dark dipole:
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Phenomenology - Supernova
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[Burrows, Lattimer, 1987][Raffelt, 1996][Denton, Ferrer, Krauss, 2012][Kazanas et al, 2014]
● Constraints from:

– Escaping dark photons
– Earlier explosion

CoreMantle
●  



   10

Phenomenology - Supernova

 Gabriel Massoni Salla  HEFT - Manchester – June 2023

[Burrows, Lattimer, 1987][Raffelt, 1996][Denton, Ferrer, Krauss, 2012][Kazanas et al, 2014]
● Constraints from:

– Escaping dark photons
– Earlier explosion

CoreMantle
●  



   11

Phenomenology - Supernova

 Gabriel Massoni Salla  HEFT - Manchester – June 2023

[Burrows, Lattimer, 1987][Raffelt, 1996][Denton, Ferrer, Krauss, 2012][Kazanas et al, 2014]
● Constraints from:

– Escaping dark photons
– Earlier explosion

●  



   12

Phenomenology - Supernova

 Gabriel Massoni Salla  HEFT - Manchester – June 2023

[Burrows, Lattimer, 1987][Raffelt, 1996][Denton, Ferrer, Krauss, 2012][Kazanas et al, 2014]
● Constraints from:

– Escaping dark photons
– Earlier explosion

●  



   13

Phenomenology - E137
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[Bjorken et al, 2009][Andreas, Niebuhr, Ringwald, 2012]
● Old beam-dump:

– 20 GeV electron beam
– ~ 300 m baseline

●  AlTarget Detector
~ 300 m
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Summary
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● Dark photon bounds are in general not robust in the presence of effective interactions.
● The bounds can become larger or smaller depending on the experiment.



   19

Summary
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● Dark photon bounds are in general not robust in the presence of effective interactions.
● The bounds can become larger or smaller depending on the experiment.Thank you!

It’s time to say goodbye...



  

                   Backup
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Dark photon width to electrons
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● Dipole dominates for
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Dark photon widths (No dipole) [Foguel, GMS, Zukanovich, 2022]
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Phenomenology - LSND

 Gabriel Massoni Salla  HEFT - Manchester – June 2023

[Batell, Pospelov, Ritz et al, 2009][Essig et al, 2010]

● Old neutrino experiment:
– Proton beam
– ~ 30 m baseline

● Considerable uncertainties.
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Phenomenology - E137
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● Cross-section & Decay probability
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Toy UV model - Lagrangian
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● Vector-like leptons + Scalars
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Toy UV model – Existing bounds
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[Guedes, Santiago, 2021]
● Improved LHC bounds at 13 TeV
● Depend on precise values of BRs
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Stuckelberg mechanism
● No            gauge symmetry
● Operators built out of 

[Kribs, Lee, Martin, 2022]
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