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O
The dark EFT

VPHX X?H?

* Operators up to dim 6

: dJol* HupZ® | HYHZM 71
with the dark photon Qo HurZp b Zp

Qo HdpZy | HVHZ}Y BH
* Only field strengths Lo HenZ! | Higo HZM Wom
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The dark EFT

VPHX X2H?
* Operators up to dim 6 Qo HugZ!” | HUHZM 71

with the dark photon
Qo HdpZy | HVHZ}Y BH

* Only field strengths Lom Hep 2 | HiooH 70w an

 For our purposes — Electron dark dipole:

de v
L D —eZpeyte 167T2UA2 75 eat e

eamdale//\-2

independent

Gabriel Massoni Salla HEFT - Manchester — June 2023 8




[Burrows, Lattimer, 1987]

PhenomenOIOgy B Supernova [D(‘nf[()11.[11{*5(1‘55('};? ll\(:?l(l)!\\ }2()12}
Kazanas et al, 2014

e Constraints from:

N o — Escaping dark photons
— Earlier explosion
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Ph 1 S [Burrows, Lattimer, 1987]
m - [Raffelt, 1996]
€no €no Ogy upernova [Denton, Ferrer, Krauss, 2012]

[Kazanas et al, 2014]
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[Bjorken et al, 2009]

Phenomen01ogy - E 1 3 7 [Andreas, Niebuhr, Ringwald, 2012]

e Old beam-dump:
— 20 GeV electron beam

— ~ 300 m baseline
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Al ~ fprod(ea A)Pdecay(ev A)
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[Bjorken et al, 2009]
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[Bjorken et al, 2009]
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[Bjorken et al, 2009]

Phenomen01ogy - E 1 37 [Andreas, Niebuhr, Ringwald, 2012]
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Summary

 Dark photon bounds are in general not robust in the
presence of effective interactions.

102

 The bounds can become larger o
or smaller depending on the S
experiment. 100 =
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Summary
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Dark photon width to electrons
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. . [Foguel, GMS, Zukanovich, 2022]
Dark photon widths (No dipole)
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Phenomenology ~ LSND [Batell, P[)h(‘):l)l((j(:\‘((111{124()(1;()}(11 2009
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O
Phenomenology - E137

e (Cross-section & Decay probability
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O
Toy UV model - Lagrangian

* Vector-like leptons + Scalars

d~ (1,1,0,q)
Lrr~(1,2,-1/2,q)
Er.r~ (1,1,-1,q)
+N|H|?|S|? S~ (1,2,ys,9s)

Luv D KJL(I)TZER + HJR(I)TéRgL

+yLr HER +y' LrHEL + h.c.
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Toy UV model — Existing bounds

 Improved LHC bounds at 13 TeV

[Guedes, Santiago, 2021]

 Depend on precise values of BRs

(405 GeV,
Mg 2 < 630 GeV,
| 895 GeV,
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'VLL singlet],
BR(E — (7) = 1],

:BR(E — €AH) = 1]
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5 Kribs, Lee, Martin, 2022
Stuckelberg mechanism [Kribs, Lee, Martin, 2022

 No U(1)p gauge symmetry

e Operators built out of 2 g

2
m € 2
Lt = —22 71 75 — ——Z" B, + M(Z8 Zp,) +
2 26W
+ Au(Z5Zp,)|H)? + Z5, JE = "refytf
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