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U(1) Gauge extensions of the SM

Ec — SO(10) X U(1) SO(10) —» SU(S) x U(1)

Z/

/ 2 /
J,uZ,u om ZMZ,M
eB* 1,

University of Pittsburgh 8-10 May Pheno 2023 E. Peinado



U(1) Gauge extensions of the SM

Ec — SO(10) X U(1) SO(10) —» SU(S) x U(1)

Z/
Q, +0
Q;L ¥ O P\ oold &(’w&--‘f |

JZ,
eB* 1,

University of Pittsburgh 8-10 May Pheno 2023 E. Peinado



Light Z'
m2, , —
& > L7V, +ig Z(Q, 7" )

SSB

small g
L8
Y, Y

University of Pittsburgh 8-10 May Pheno 2023 E. Peinado

Qe # 0



Parity Violation

ep+P — ep+ P e;+P — e +P

do; — doyp
A, = M
PV dUL+ dO'R I + I
3 + z = 3 z
I I

University of Pittsburgh 8-10 May Pheno 2023 E. Peinado




Parity Violation

ep+P — ep+ P e;+P — e +P

Ap, = M
PV do; + dop I + I

f - Coﬂsuviﬂ}}/ @:246 Mzz/

/ /

University of Pittsburgh 8-10 May Pheno 2023 E. Peinado




Dark Z

H. Davoudiasl, H.-S. Lee, and W. J. Marciano (2012)
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Non-diagonal propagator

Z ;is decoupled from J, and J

Z, effect in Zand A
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Pole Observables

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

In preparation, in collaboration with L.M. de la Vega, J Erler and R Ferro
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50 GeV Polarized e~ with an H target ,,-
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(a) e — My plot for BaBar to lepton pairs,
assuming the By = 0.
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(b) § — My plot for BaBar to lepton pairs,
assuming the B; = 0.
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Summary e=—-2x10"*

10°
— E 1 5 8 10—1 -
— Qweak
— APV o
Ba Bar o Prelir;ninary
—== |
10753 10-2 10-1 10° 101
— de My (GeV)
—— — So Lid . (a) d — My plot
-—= P2
10_2 s
---= MOLLER ‘
-3 |
—— Electroweak L
NA64 7 P.ﬂreliminariy
10~ =
In preparation, in collaboration with L.M. de la Vega, J Erlerand R Ferro ¢ . . | |
103 102 1071 10° 10!

Md (GEV)

University of Pittsburgh 8-10 May Pheno 2023 E. Peinad: (b) € — My plot.




Dark Z portal DM

For a dark Z DM portal see talk by L.M. G. de la Vega in this
workshop
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Conclusions

 Light gauge boson can play a role in low energy experiments

PV experiments can constrain the dark Z scenario for
masses from few MeV to GeV

 Combining with EWPO further constrain the light dark Z
scenario

 |fdark Zis a portal to DM, self interacting DM and
constraints from dark sector
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