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N
Hints for Dark Matter

» Galaxy Rotation Curves
» Cosmic Microwave Background Observations

» Weak Gravitational Lensing Observations
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. Borowka (TU Dortmund) Minimal Dark Matter with Kinetic Mixing 2/11



A Minimal Dark Matter Model

» First minimal dark matter models proposed by C.Boehm and P. Fayet '03
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» Minimal extension of the Standard Model by an extra U(1)x:

SUB)c® SU(Q)L® U(l)y ® U(1)x
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Kinetic Mixing - Introducing a Link
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» The Lagrangian of the model

B. Holdom '86
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with the kinetic mixing matrix x and mass matrix M
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|
Kinetic Mixing - Gauge Boson Masses

» Eigenvalues of the rotated mass matrix M

m2 =0, m} = (Q;P)’m%,:(qu)

with
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and 5 = ﬁ;. For small kinetic mixing we get

m% = (m3")? + 0(5?), m3 = mx + O(5%) .
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R —.
Kinetic Mixing - Neutral Current Couplings

f.X
NZ;’\ZK

» In canonical normalization

8 =z
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» For small kinetic mixing and arbitrary mz: the coupling factors to SM
fermions f and dark fermions x are

ve,ar = v, aM + 0(67) ey o< 6 +0(5°)
vi o 6 +0(5%) €% o gx Qx + 0(57)
ar o< 0 +0(8°) X = 0 (no millicharge).

6/11

S. Borowka (TU Dortmund) Minimal Dark Matter with Kinetic Mixing



R —.
Constraining the Model

v

The Z' and Z decay width 'z, and [z

Direct dark matter detection cross sections oy,

v

v

Thermal relic abundance of dark matter Qxh2

v

Anomalous magnetic moment of the muon a, = (g — 2),/2
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Constraining the Model - Z' Decay Width

» For m, > mzz/
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Constraining the Model - Direct Detection

» Dark matter-nucleon cross section oxe , (for 129Xe) vs myz: for

different m, for the XENON experiment arxiv:0902.4253, 1005.0380
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Summary and Outlook

Summary
» Proposal of a minimal model to explain dark matter
» Provide a link by using kinetic mixing
> Interesting reach in direct detection experiments

Outlook
» Maybe interesting signals at LHC?
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