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Cannibals are realized naturally in hidden
sector models.

ARequire: decoupled sectormass gap + numbeathanging self interactions

Has no
SM
— " gauge
@ Interacti

ons

AHidden sector (HS? theory are well motivated
to explain dark matter (DM):

AThe lightest particle in HS (not necessarily DM) can naturally be ¢
EX: glueballgse scalar fleld etc.

Arxiv. 1602.04219 canniba
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Early matter dominated era as cosmological
probe of Hidden sector theories

AHidden sector (HS) theories=> weak couplings with Standard Model =>
typically hard to probe in colliders.

AHowever, HS can be cosmologically probed through gravitational effect
of lightest particle.
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What if HS leads to an early cannibal dominated era?



The questions we answer:

1. Link cannibal particle parameters with key matter power spectrum
features

2. Estimate the kind of micrbalos produced usinkinear theory
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Hidden sector cosmology with cannibal
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Perturbation evolution: Subdominant SWergy density
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Perturbation evolution: Cannibal Jeans length
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Perturbation evolution: Oscillations within Jeans length

=
oI <
X S |
|||||||||||||||||||||||||| ..i::::::@:u-o
i —
i
1
1
1
1
i ©
“ Lo
1 —
\\\\\\\\\\\\\\\\\\\\ A
1
c o
o 'S
< i By
1 O N\ P ©_ 13
c H “ //
Quws=s N\ Y
o ~
(O] ] O
I =< ! —
7 m |
i 1
1 1
1 1
: i o
" T —! o
©0 < ~ o
o o o o
— — — —
S [
<
IS
— ar8
S Y 81 o
.h|U —
C
C
©
O
©
O
7 —
NS
Y
FO
................................. ]
q
g
~
................................. 0o
—
o
o
—

26

=
IS R .+ B -
—
[(e]
O
\\\\\\\\\\\\\\\\\\\\\\\\\\\ —
Nl
"o
e . BT
~ A
~3 ~
< 'S
7 o
~ ITe) m — — m —
o o o o | |
a 5|8
O
e}
©
o
=
go)
= @
Q 5} 2
o o Mm
> n )
e}

§ & e c O
© v u“w N .m
© I ®©
o oo =
c |v c O
o Q o ©
O b @) 0
- .J m
e @©

@)
C

ala;



Perturbation evolution: Oscillations within Jeans length
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Perturpation evolution: DM t1alls Into cannipal
gravitational well

* Stagnation while cannibal is oscillating
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Perturpation evolution: Known eMDE evolution 1or
modes entering hori
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Perturbation evolution: Transfer function
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Transter tunction: Dark acoustic oscillations purely tTrom
gravitational couplings
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Transfer function: Peak given by Jeans horizon
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Perturpation evolution: SM radiation domination
during cannibal freezeut
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Perturpation evolution: SM radiation domination auring
cannibal freezeut => relevant scale is sound horizon!
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Perturbation evolution: oscillations within sound horizon
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Perturbation evolution: oscillations within sound horizon
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Perturbation evolution: Transfer function
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Transfer function: Peak given by sound horizon
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Two qualitatively different transfer functions

Cannibal dominated universe during SMradiation dominated universe
freezeout of cannibal reactions during freezeout of cannibal reactions
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The cutoff In doth determined by cannibal
self interactions

Cannibal dominated universe during
freezeout of cannibal reactions
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Peak enhancement of the transfer function
determines key features of miclalos

Cannibal dominated universe during SMradiation dominated universe
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Peak enhancement of the transfer function
determines key features of miclalos

Cannibal dominated universe during SMradiation dominated universe
freezeout of cannibal reactions during freezeout of cannibal reactions
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A "Y'Q determines the central density of mictealos: Micrehalos are typically ["YQ )| times

denser than standard mictbalos.
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Type of micrenalos over parameter space of
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Type of micrenalos over parameter space of
cannibal model
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