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Cosmology: precision science Weak Lensing

Galaxy Surveys



ark Matter

~80% of all matter.
Mostly cold and only
interacts through
gravity (CDM):
standard

CMB sensitive to 1% of
DM being
non-standard DM




Large-Scale Structure

direct observations:
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Fix structure formation!
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Fix structure formation!
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3—2 interactions

cannibalism




Possibility:
SUN)

e Decoupled from
Standard Model of
particle physics

e In principle with its
own temperature

dark gluons:
radiation

dark glueballs:
cannibal matter
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Thermal history
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Structure formation
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Conclusions

e arXiv:1803.08062
e LSS: interesting data

e Cannibal DM:

o simple pheno
model

o suppress structure
formation = o,
problem?

e Need to fit to Data
(CMB, BAO, weak
lensing, ...)

e Future looks promising!
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Backup Slides



Matter Power Spectrum

Now:

Before:
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P(k) & LSS
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KiDS—450, CF, fiducial (Hildebrandt et al. 2017)
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density background perturbation

p(z,t) = p(t)(1+ 0(z,1))
é(z,t)—0d(k,t)

Fourier Space

Cosmological Perturbations



Einstein’s equations
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Einstein’s equations
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‘pmadén’: \pmém

|
Hubble friction

Growth of structure
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P = Pubn

Hubble friction

Growth of structure

Gravitational pull
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\pma’d::'n J — \pﬂléml

Hubble friction Gravitational pull
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Slowing down the growth
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\pma’d::'n J — \pméml

Hubble friction Gravitational pull
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Slowing down the growth




Pmadén,: \pméml 0 OX Q

Hubble friction  Gravitational pull
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k=0.2h Mpc™’

Radiation Matter
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What
component can:

1. behave like matter,
2. not form structure?
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Friction Gravity
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What
componentcan:  Cannibals!

1. behave like matter,
2. not form structure?
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Friction Gravity



Equilibrium = Conservation of Entropy
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1. Behave like matter
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Cannibal
Perturbations
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Cannibal DM

A subcomponent of DM that
suppresses MPS

Explore
parameter space
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Perturbation Suppression
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MPS: fixed fcan
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MPS: fixed a_

1.0

0.8

R(K)

0.4

SU3/m = 6x1078  (5an=10"55)

0.001 0.010 0.100 1
k [h-Mpc™]

fcan,0=1 0/0
(mSCan=4.4x1 0_1 2ev4)

S— can,0=1 8%
— fcan,0=3.2%
: fcan,o=5.6%

S— fcan’():.l 0%
(mScan=4.4X1 0-1 1 eV4)

36



UV completion: 2nd order
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UV completion: 1st order
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