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* Vev Flip-Flop: The |dea

DM Is overproduced in the early universe

There Is a new scalar which Iis charged under the
symmetry which stabilises DM

There Is a phase In the early universe where this
scalar has a veyv, so the symmetry is broken and
DM can decay

At a lower temperature the symmetry is restored
and DM is then stable



e Vev Flip-Flop: Model
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e Vev Flip-Flop: Model

Field Spin SM i3 mass scale
% % (1,1,0) Y — e2™/3y TeV
S 0 (1,3,0) S3—e2™/3S5 100 GeV
W 1 (1,3,0) Wy — e 230, TeV
A > (1,3,0) Wy — e 2m/3V TeV

— 128185 + Ag(S155)% + A3(SIT84) TSI T?S,
+aHTHSISs + BHTT*HSIT* S,




Vev Flip-Flop: Eftective Potential
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* Vev Flip-Flop: Effective Potential

Veff _ Vtree + VCW 4+ VT 4 Vdaisy
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* Vev Flip-Flop: Effective Potential

Veff _ Vtree + VCW 4+ VT 4 Vdaisy
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* Vev Flip-Flop: Effective Potential

Veff _ Vtree + VCW 4+ VT 4 Vdaisy
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* Vev Flip-Flop: Effective Potential

Veff _ Vtree + VCW 4+ VT 4 Vdaisy
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* Vev Flip-Flop: Effective Potential
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* Vev Flip-Flop: Effective Potential
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e Vev Flip-Flop: Dark Matter Decay
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e Vev Flip-Flop: Dark Matter Decay

Coupled Boltzmann equations
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e Vev Flip-Flop: Dark Matter Decay

Coupled Boltzmann equations

- | r >
ny, + 3Hn), = —W—J(n‘;< —n 1)
N 2
a TN
H? =2 =
(a> 3 (psm + py)
In practice we substitute
2
VI = n_37 g — g*2LT3
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e Vev Flip-Flop: Dark Matter Decay

Coupled Boltzmann equations

. . r .
ngc —|—3Hn~§< - —7—3(77%< —ngc’eq

DN 2
Q 1l
H? = (‘) = N(PSM + Px)

3

a

In practice we substitute

And find T

)

11



e Vev Flip-Flop: Dark Matter Decay
Time after Big Bang (s)
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e Vev Flip-Flop: Dark Matter Decay

Time after Big Bang (s)
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e Vev Flip-Flop: Dark Matter Decay
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Vev Flip-Flop: Parameter Space
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* Vev Flip-Flop: Possible tests

Direct and Indirect Detection

Detection of X hindered by small couplings

Best prospect from subdominant population of s, U3, %

Drell-Yan production of s* pairs, followed by s* — s + W**

Small mass splitting implies soft decay products
Mono-X is several orders of magnitude too weak

Possibilities in disappearing charged tracks

14



* Vev Flip-Flop: Possible tests
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Vev Flip-Flop: Parameter Space
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e Qutlook: ¢ More realisations,

LHC phenomenology,

. gravitational wave signals,
> baryogenesis,...




