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KINETIC MIXING

U(1)pm € Gpy

1 w 1 v 1 v E v
Lgauge mix — _ZWSMVM/g - ZBMVB - Zbuvb + EBuvb =
1 1 1 & )



KINETIC MIXING

= Changing basis:
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KINETIC MIXING
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KINETIC MIXING

A’ = Standard Model
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[ R. Essig et al., arXiv:1311.0029 [hep-ph] ]




DM GENESIS. FREEZE-OUT

n = |n first approximation:
—~ y¢l
> Y, =Y, whenx < x;

> YX = Y;q(xf), when x > Xf
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[ E. W. Kolb and M. S. Turner ]



DM GENESIS. FREEZE-OUT
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DM GENESIS. FREEZE-IN

= WhenT >m, (with 1 < 1):
= |Important features: 2 Mp)
» Quartic interaction: Y, = A« ™kt
» Interactions extremely weak — Thermally Q X !

2
decoupled » Yukawa interaction: Y, = A2 e "X s
» Negligible initial abundance

= WhenT <m,: Y,,=A2""/p,

[ L. J. Hall et al., arXiv:0911.1120 [hep-ph] ]



DM GENESIS. FREEZE-IN

= |nitial condition:
> [ =0 and f3 =0

= Assumptions:
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[ M. Blennow, E. Fernandez-Martinez and B. Zaldivar, arXiv:1309.7348 [hep-ph] ]



DM GENESIS. FREEZE-IN
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[ M. Blennow, E. Fernandez-Martinez and B. Zaldivar, arXiv:1309.7348 [hep-ph] ]



COMPUTATIONS AND RESULTS. FREEZE-OUT
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COMPUTATIONS AND RESULTS. FREEZE-OUT
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COMPUTATIONS AND RESULTS. FREEZE-OUT
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= Assumptions

»> When T~mXZ Jss = 9« = 8xsm T b

= Measured values

> peo = 1.05375 X 107°h? GeV cm™3
> S =2891.2 cm™3

> Q0 h*=0.1186 + 0.0020



COMPUTATIONS AND RESULTS. FREEZE-OUT
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COMPUTATIONS AND RESULTS. FREEZE-OUT
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COMPUTATIONS AND RESULTS. FREEZE-OUT
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COMPUTATIONS AND RESULTS. FREEZE-OUT
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COMPUTATIONS AND RESULTS. FREEZE-IN

= Cross secfion
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[ M. Blennow, E. Fernandez-Martinez and B. Zaldivar, arXiv:1309.7348 [hep-ph] ]



COMPUTATIONS AND RESULTS. FREEZE-IN
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SEARCHING HIDDEN PHOTONS

= Accelerators
> MAMI
» MESA

Fixed target experiments (electrons)

» APEX -
> Darklight

> HPS

Fixed target experiments (positrons)
» VEPP-3
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[ R. Essig et al., arXiv:1311.0029 [hep-ph] ]



