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1. Model Is a spin-% dark matter particle the missing piece in the puzzle?
. odae!

Building Described by Rarita-Schwinger Lagrangian

]‘ NT . v v
>WW‘< Eg/z = _§‘I’u (V78 + m3jy™) U,

with v = yliy?] and y#re = Al r]

Not a new idea: the gravitino in supergravity is a well-known non-thermal relic. For

WIMP-like models see
+ Z.H.Yuetal,, Nucl. Phys. B 860 (2012), 115
- R.Dingetal., JCAP 05 (2013), 028
+ N. D. Christensen et al., Eur. Phys. J. C73 (2013) no.10, 2580
- K. G. Sawidy and J. D. Vergados, Phys. Rev. D 87 (2013) 075013

For these there’s a Z; symmetry to make it stable.




1. Model
Building
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Is a spin-% dark matter particle the missing piece in the puzzle?

Described by Rarita-Schwinger Lagrangian

Eg/z = —%\Il# (i’y”””ap + m3/2'y’“’) v,
with Y = ylia] gnd yHve = ~lyvyr]
Consider instead a minimal set-up,
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Decays
1. Model
Building «1 dominates
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1. Model
Building

Decays

«1 dominates

10~
T3/ = 1.6 x 10 (

A0
8, ~ 5.6 x 10% ( 0

10°7\* [1GeV®
14.8 <—0 ) ( Ge ) . mys > my
Qg

10-3\2 /1 5
4A8< 0 > (ﬂ> s Mgz < Me

N2/ Mg \? (104 GeV 35
yay 1014 GeV mg/a

NP/ Mg\ [10%GeV 5s
yoaq 104 GeV mz/2

- 10-3\2 /1 5.28
32 OAG( 0 > ( GeV) e

9

mg/2

mg/2

mg/2




Production (via scatterings)

1. Model
Building

«1 dominates
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1. Model
Building
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Production (via inflaton decay)

Assume Lo D 4, PUgrg. Viaay,
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Reheating

After inflation, the Universe is reheated through the decay of the inflaton ®

v(®)

|
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2. Reheating po + 3H(pe + Po) =

\/ =Y/ 3H*Mp = pa
\/ where

1.
Py = §(I)z+ V(@)

© 1
Py = —®% — V(®)
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(R. Kallosh and A. Linde, JCAP 07 (2013), 002)




Inflaton oscillation
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Over one oscillation
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2. Reheating
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Inflaton oscillation
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2. Reheating
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Decay of the inflaton
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2. Reheating

N\

Decay of the inflaton
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Decay of the inflaton
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2. Reheating

N\

Decay of the inflaton
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3. Freeze-in

A_

Freeze-in during reheating

For the out-of-equilibrium process i+ j+--- = ¥ +a+b+---,
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3. Freeze-in

A_

Inflaton decay & — ¥ + ¥
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3. Freeze-in
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Inflaton decay & — ¥ + ¥
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DM production from non-quadratic inflaton decay — work in progress!




3. Freeze-in
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Scatterings H+v — V¥ + B
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3. Freeze-in
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Scatterings H+v — V¥ + B
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3. Freeze-in

Scatterings H+v — V¥ + B
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Scatterings H+v — ¥ + B
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3. Freeze-in
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Scatterings H+v — V¥ + B
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Thermalization in non-quadratic reheating not known yet




4. Constraints

Constraints: Qpy + 7+ v

Scattering

Thermal
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Constraints: {dpy + 7 + v + Lyman-a

Scattering Inflaton decay
Thermal
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For further details, see Mathias’ talk!

4. Constraints




