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Sharp Spectral Features.
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Medium interactions
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Sharp Spectral Features.
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Sharp Spectral Features.
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Sharp Spectral Features.
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Medium interactions.
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Medium interactions.
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Medium interactions.
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Medium interactions.
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Decay Spectra.
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Decay Spectra.

A controls the width of the box. .
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Annihilation.
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Annihilation.
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Sharp Spectral Features.

e Final state radiation broadening

1015‘

o If E, >Mz,, gauge bosons can be radiated and generate a
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Medium interactions.

10(] _ T ™ S i I i I i I I 1[]]8 T T T T T T T T T IR R T T m T T ]
[ i /l -
L E 4
108 E E 16 II
] E 10%0F I 3
F \ /
‘ 2
- \ E 2 E
107 3 -
: : 1014
\ =

o ]

i \

i \ = E
=100k \ \, 4 E E
& 10% \ N  IREZIRPST ]

\ 1010F
- I \ A\ N ] -+-a§ L -+
— 104:_ \\ . f :
F \ » E sl g
L \ o

\ L I .
10% . : :
' \ 100k |

5 \ s |
10% _ : f :
: \ U B U :
L 1 \\ ] E 1
10" i N |

4 wl 'l ul ul ul

o “ \\ ] r
: \ - 102k 1
| 1 | F
A [
) sl ol 1l ol il ud el ul bl ol ol ol ol ol Lol ol N AN S/ (TN T ARTAW

1072 10 10% 107 109 103 108 109 10!z 10%d 1072 10  10% 10 108 108 100
E, [Ge\/] Emj [GeV]

Ve ;B(-'_> BE

<

Ve Vpa— € e’

(-) (=)(=)
Ve VBG— Vi Vj

-—= 5= 771-22 - e 1;]_;(';—)' tt Ve 1;]_;(_,'—> T Ve i';B(;—> s Ve Vgg—r €7

Self-interaction (elastic)

Ve VBo— W-w+ v, Vpa— DD v, Vpa— KK V, ljn(;—) LT Ve Ij‘r;(;—} e




PHENU

Nicolas Grimbaum Yamamoto

Cross-sections.

LPTHE

E lq St i C Process
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Cross-sections.
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Cross-sections.
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Self-scattering.
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constraints.
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BBN constraints.
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BBN constraints.
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Models

e Scalar triplet
« Majoron
« Vector decay (Coy, Hambye 20)
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