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Abstract: We show that the thermal relic abundance of dark matter can be affected by a new type of reaction:

semi-annihilation. Semi-annihilation takes the schematic from yx — X¢, where x is stable dark matter particle

and Y is antiparticle of x , ¢ is an unstable state. We give a complete set of coupled Boltzmann equations in the

presence of semi-annihilation, and study two toy models featuring this process.
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Figure 1. Feynman diagram
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Figure 2. Relic density
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Figure 3. Solution of Boltzmann equation
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Figure 4. The ratio between each numerical solution

and one for pure annihilation
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Figure 5. Case that m, and (ov) are fixed
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