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We present a general expression for the values of the average kinetic energy and of tr
temperature of kinetic decoupling of a WIMP, valid for any cosmological model. We show
an example of the usage of our solution when the Hubble rate has a power-law dependenc

on temperature, and we show results for the specibc cases of kination cosmology and lov

temperature reheating cosmology.
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WIMP freeze-out

Regulated by Boltzmann equation
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Freeze-out vs. kinetic decoupling
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Temperature of kinetic decoupling

¥de IS a key parameter in cosmological models.
¥ determines the cutoff in the density spectrum
¥ links the size of the smallest halwith WIMP nature
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More on Kkinetic decoupling

The scattering of WIMPs of masy, off a plasi
at temperatureT < M, Is a Brownian motion
(random walk)
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Fokker-Planck equation

The WIMP occupation number, = f, (p) follows
a Fokker-Planck (FP) equation
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For f, < 1,we rewrite FP as the Master Equation
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where we debPned the kinetic temperature




The general solution to the Master Equation Is the
sum of ahomogeneouand an part




Limitsat early- and late-time

M (T) > H(T) or ! top

WIMPs are tightly coupled to the plasm

aT, =constant and T, !




Applications: power-law cosmology (¢

We choose the parametrization for the cosmology:




Applications: power-law cosmology |

The solution to the Master Equation is
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Temperature of kinetic decoupling (

We debne ~(Tkqg) = H(Tiq)

In power-law models T4




Temperature of kinetic decoupling (

The late-time behavior off;, during RD |
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Summary andanclusions

¥ T4 is a key parameter in cosmological models,
since It sets the size of the smallgsbtohalos.

¥ T4 is related to the kinetic temperaturd,
through the Fokker-Planck equation;

¥ The Fokker-Planck equation is solved in terms of
the kinetic temperaturel ;

¥ The solution is in terms off , and can be
Implemented in numerical moddlge DarkSUSY;

¥In power-law models (RD, LTR, Kination), generic
expression forI, and,q are obtained.



