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Complementarity between Low energy experiments
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Ecs — SO(10) X U(1) SO(10) —» SU(S) x U(1)
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U(1) Gauge extensions of the SM

Ec — SO(10) X U(1) SO(10) —» SU(S) x U(1)
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COHERENT Collaboration
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CEUNS
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SBC collaboration
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SBC CO”aboratiOn L. Flores, et. al. SBC collaboration PRD (2021)
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Anomaly free with 3 RH neutrinos (-1,-1,-1) or (-4,-4,5)
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Anomaly free with 3 RH neutrinos (-1,-1,-1) or (-4,-4,5)
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Cirelli, Fornengo, Strumia NPB (2006)

Residual from
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Mambrini et al PLB (2016)
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Flavorful U(1)’

L. Flores, N. Nath, EP, JHEP (2020)
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Benchmark point
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Fermionic DM

U (1)’ models

Scalar Fields
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Complementarity
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Dark Photon Dark Z

SU(2); scalar charged under U(1)’

He, A, ehe
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Parity Violation
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Parity Violation
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Pole Observables

See for instance D. Curtin, R. Essig, S. Gori, and J. Shelton (2015)

L.M. de la Vega, J Erler and R Ferro, EP In preparation
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L.M. de la Vega, J Erler and R Ferro, EP In preparation
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Dark QED
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Dark QED
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Dark QED
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Dark photon portal
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Millicharge DM constraints
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Dark photon portal DM
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Direct detection

J. Evans, S. Gori, and J. Shelton (2017)
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J. Evans, S. Gori, and J. Shelton (2017)
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Direct detection 100% DM
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Direct detection

> >
X X
13/
€
B
< >
N N

1074

W 10°°

10-8

10—10

10712 !
102 107! 1 10 102 10° 104

'ﬂ: ﬁisi(jqu tedrica DSU 2024

1% DM

1072

1074

10°°

1078

10—10

10—12
1072 1071 1 10 102 103 104

MD [GeV]

1072

1074

10°°

1078

10710

10712 '
102 101 1 10 102 103 104

MD [GeV]

E. Peinado



Direct detection 1% DM
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Conclusions

 Light gauge bosons can play a role in low-energy
experiments

« Complementarity between DM direct searches and low-
energy experiments

 |f dark photon or dark Z is a portal to DM, the dark
sector further constrains the parameter space
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Dark Z portal DM
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FIG. 1: RGE running of the weak mixing angle in the
MS renormalization scheme [39, 40], as a function of the
energy scale u. The expected measurements and 1o un-
certainties for setups A, B and B(1.5) are shown in solid

purple, solid orange, and dashed orange, respectively.
Measurements from other experiments are also presented.

Figure adapted from [39].
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