
Synchrotron radiation vs. 
Colliders methods as 

constraints on Dark Matter

Bryan Zaldívar (Madrid, IFT-UAM)
arXiv < 1206.xxxx

in collaboration with:

Y. Mambrini, M. Tytgat, G. Zaharijas 30/05/’12

PLANCK2012
Warsaw

Wednesday, May 30, 2012



Outline
Introduction

Dark Matter, Synchrotron world

Collider mono-signals and DM

Astrophysical set-up(s)

DM profile, propagation, B.field

Results

Effective approach (synch, LEP, LHC)

Higgs-portal / Z’-portal

Conclusions

Wednesday, May 30, 2012



Dark Matter
Everyone in this room is convinced 
about the existence of DM, right?

Wednesday, May 30, 2012



Dark Matter
Everyone in this room is convinced 
about the existence of DM, right?

Wednesday, May 30, 2012



Dark Matter
Everyone in this room is convinced 
about the existence of DM, right?

Wednesday, May 30, 2012



Dark Matter
Everyone in this room is convinced 
about the existence of DM, right?

Wednesday, May 30, 2012



WIMPs

Wednesday, May 30, 2012



WIMPs
ΩXh

2 = 0.112 ± 0.006(1σ )

4.7% baryons, 22% dark matter, 
73% dark energy

•WMAP data:

Wednesday, May 30, 2012



WIMPs

•Boltzmann eq.freeze-out:

ΩXh
2 = 0.112 ± 0.006(1σ )

4.7% baryons, 22% dark matter, 
73% dark energy

•WMAP data:

Wednesday, May 30, 2012



WIMPs

ΩXh
2 ∝ 1

σ v
~ mX

2

gX
4

•Boltzmann eq.freeze-out:

ΩXh
2 = 0.112 ± 0.006(1σ )

4.7% baryons, 22% dark matter, 
73% dark energy

•WMAP data:

Wednesday, May 30, 2012



WIMPs

ΩXh
2 ∝ 1

σ v
~ mX

2

gX
4

•Boltzmann eq.freeze-out:

WIMP miracle:
m≈100GeV => g weak

σ v ≈ 3×10−26 cm3 / s

ΩXh
2 = 0.112 ± 0.006(1σ )

4.7% baryons, 22% dark matter, 
73% dark energy

•WMAP data:

Wednesday, May 30, 2012



WIMPs

ΩXh
2 ∝ 1

σ v
~ mX

2

gX
4

•Boltzmann eq.freeze-out:

WIMP miracle:
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Uncertainties (II)
• Diffusion models
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Synch vs. Colliders
(effective approach)
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Bckg. uncertainties
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Bckg. uncertainties
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UV: Higgs-portal
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UV: Z’-portal

NFW+MED set-up
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Summary 
Study of DM models from synchrotron perspective

Effective Approach / 2 Minimal SM Extensions

Considered all possible sources of uncertainties

DM profile / Propagation / Magnetic field

Direct comparison with present bounds from 
colliders

Reasonable set-ups can produce 
synchrotron bounds better/comparable to 
collider’s
Study of impact of bckgr uncertainties

Strong bounds on Higgs-portal / Z’-portal models
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Thanks!!
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