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OUR UNIVERSE: THE COSMOLOGICAL LB

Photo by Dr. Hideaki Fujiwara - Subaru Telescope, NAOJ



COSMOLOGICAL PROBES

Cosmic Microwave Background

Images: Planck,
Planck (Damien P. George)



COSMOLOGICAL PROBES

Galaxy clustering

Images: 6dF, Science News



COSMOLOGICAL PROBES

Weak gravitational lensing

astoned ight-rays

Images: NASA/ESA, radioGREAT
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COSMOLOGICAL PROBES

Supernovae

Images: HST, JLA
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COSMOLOGICAL UJBSERVABLES

Images: Planck, Science, icons made by
Freepik from www.flaticon.com


http://www.freepik.com/
http://www.flaticon.com/

JOINT ANALYSES |l

DES YT & SPT Planck & 2MASS

0.8 1

0.6 1

g 5 00
o3 0k 0w o ! 2 B 3 1 >
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Combination of: Combination of:
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DES Y1 galaxy clustering 2MASS galaxy clustering

SPT CMB lensing



POTENTIAL OF INTEGRATED ANALYSES

Tighter constraints due to complementary information

Robust tests of cosmological model by comparing consistency
of different tracers

Cross-correlations: systematics identification




FRAMEWORH

Nicola et al, 2016, 2017a



MAPS @ BACHGROUND PROBES
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SPECTRA & BACHGROUND PROBES
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MODEL PARAMETERS

Parameter

y

» ACDM

> nulsance parameters

Nicola et al, 2017a



COSMOLOGICAL

ARAMETER CONSTRAINTS
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THE RELATIVE ENTROPY (AHA HL DIVERGENCE)

Measure for difference between
m(6): prior
p(0): posterior

(6)
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observed

surprise =
observed -
expected




Two Types oF CONSISTENCY TESTS

[JATA SET CONSISTENCY

Comparison of yy, Y2
Comparison in model space
surprise: Seehars et al,, 2014

MODEL TESTING/ REJECTION

Comparison of My, M2
Comparison in data space
Nicola et al,, 2019
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Bayes’ theorem
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MODEL REJECTION WITH RELATIVE ENTROPY
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Planck Collaboration, 2015
Betoule et al., 2014
Nicola et al., 2019



ATAcAMA CosMoLoGY TELescope (ACT)

ACT: 6-year survey, covering 20'000 sq. deg.

s13-s15/s16 data to be released soon

Current data: ~ 3000 sq. deg. at 90 & 150 GHz

Results on temperature, polarization and CMB lensing soon
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ATAcAMA CosMoLoGY TELescope (ACT)

Movie: Sigurd K. Naess



HYPER SUPRIME CAM (HSC) SURVEY

Deep, very good seeing

HSC: b-year survey, covering 1400 sq. deg.
Most analyses focused on 150 sq. deg. (DRT)
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Miyazaki et al., 2018
Footprint: E. Medezinski



HSC CosMIC SHEAR
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== HSC CLUSTERING =
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5= THEORETICAL MODELING ==

Small-scale clustering (kmax ~ 1 Mpc™)
Halo model (e.q. Seljak 2000, Peacock et al., 2000, Ma et al., 2000)
Halo occupation distribution (e.q. Berlind & Weinberg, 2002)

1—haI(')\ 'X,






== JOINT ANALYSIS HSC-ACT =

Combination of HSC weak lensing and clustering with ACT CMB lensing
nvestigation of impact of photometric redshift uncertainties
nternal HSC consistency check

External systematics calibration

Nicola et al., in prep.
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> [ALAXY CLUSTER COSMOLOGY & MASS CALIBRATION
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SUMMARY

Integrated cosmological probe combination

Break parameter degeneracies

Robust test of cosmological model

dentification, understanding and calibration of systematics

Implementation with CMB temperature, CMB lensing, galaxy clustering, weak lensing
from SDSS and DES SV and background probes

Quantification of possible tensions with external data using relative entropy

Proposed model selection framework based on relative entropy and posterior predictive
distribution

First results on HSC galaxy clustering
Application of framework to combination of HSC & ACT

Joint probes with galaxy clusters






