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Motivation

Origin of Dark Matter?

Anomalies in the lepton anomalous magnetic moments!

Possible connections?

! Non-Abelian SU(2) gauge model
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Anomalies in Lepton AMMs
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(g � 2)�
Quantum loop corrections: g� 6= 2

Bethe (1947) [non-relativistic framework], Schwinger (1948)

Anomalous magnetic moment: a� = gµ�2
2
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Anomaly in a�

Phys. Rev. Lett. 126, 141801
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Anomaly in ae

� 5:4� discrepancy between recent two measurements

Nature 588 (2020) no.7836, 61-65

Saad Vector DM & Lepton AMMs 6 / 17



Goal: simultaneous explanation

Dark Matter candidate?

BNL (2006)+ FNAL (2021):

aexp
� � aSM

� � ∆a� = +(251� 59)� 10�11 � +4:2�

Berkeley (2018):

aexp
e � aSM

e � ∆ae = �(87� 36)� 10�14 � �2:5�
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Non-Abelian Extension of the SM
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Model

Gauge group: SU(3)c � SU(2)L � U(1)Y � SU(2)X

Fermions:

LL =

�
�L NL

eL EL

�
� (1; 2;�1

2
; 2);

eeR = (eR E 0
R) � (1; 1;�1; 2);e�R = (�R N 0
R) � (1; 1; 0; 2);

e‘R =

�
NR

ER

�
� (1; 2;�1

2
; 1);

E 0
L � (1; 1;�1; 1); N 0

L � (1; 1; 0; 1):

� Neutrinos � Dirac mass

� ����SU(2)X � vectorlike masses for E (0);N (0)

B. Fornal et. al. 2017; E. Ma 2021
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Model

Gauge group: SU(3)c � SU(2)L � U(1)Y � SU(2)X

Scalars: � = (�1; �2) T � (1; 1; 0; 2); ����SU(2)X

Gauge sector: X ;X ;Z 0

LG �
gX

2
Z 0

�

�
e
�e + �
�� � EL


�EL � E 0
R


�E 0
R

� NL

�NL � N 0

R

�N 0

R

�
+

gXp
2

X�

�
�L


�NL + eL

�EL

+ �R

�N 0

R + eR

�E 0

R + h:c :

�
:

� Dark charge: E ;E 0;N ;N 0;X QX = 1
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Collider constraints and prospects

LHC: non-standard DM signals with multi-lepton signature
(current bounds MF & 450 GeV)

q

q

γ/Z

F+

ℓ+

F −
ℓ−

Xµ

Xµ

LEP-II: direct and indirect search (e+e� ! f f ).

EW precision data: T parameter.
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Dark Matter and g � 2
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(g � 2)�;e

µL EL E′
R µR

Xµ

γ

Dark Matter X in loop (25.1-5.9)×10-10 ≤Δaμ≤ (25.1+5.9)×10-10

(-8.8-3.6)×10-13 ≤Δae≤ (-8.8+3.6)×10-13
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Dark Matter Annihilation
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