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Dark Matter

Universe Mass
Composition

o Sl 0.03%

Neutrinos
0.3%

Stars
0.5%

Free Hydrogen
and Helium
4%

Dark Matter
23%

Dark Energy

NASA Figure 72%

http:/ /scienceblogs.com /startswithabang /2012 /07 /26 / empty-space-has-more-energy-than-everything-in-the-universe-combined /
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* No decay

- Discrete Symmetry

- Accidental Symmetry
* Long decay

- 1> 10%sec

- Parameter Space.
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One Loop Neutrino Masses
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Minimal Dark Matter

* Minimal DM rely on the fact that neutral
particles belonging to higher-order SU(2)
representations, are automatically stable,
without the need to add any new symmetry.
While still matching DM cosmological
constraints.

M. Cirelli and A. Strumia, Minimal Dark Matter: Model and results, New ]J.
Phys. 11, 105005 (2009) [arXiv:0903.3381 [hep-ph]].
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SU(2) Muluplication
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DM Candidates?

Quantum numbers DM can DD Stable?
SU2 U(l)y Spin decay into bound?
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M. Cirelli and A. Strumia, Minimal Dark Matter: Model and results, New ]J.

Phys. 11, 105005 (2009) [arXiv:0903.3381 [hep-ph]].
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One Loop Example
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Parameter Space in Decay Cascades
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Perturbativity
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Example 2
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Only models with an

SU(2)~3 or a ~4 can
decay into all SM
particles.



In Progress: Decays With a Loop
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