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The present-day large-scale structure arises from
a gravitational amplification of the tiny
perturbations in the early universe

Assume Cold Dark Matter (CDM) for unknown
source of gravity — cold, massive & collision-less

DENQVERIEA 26.8%

LCDM = current standard model

Gravity (DM) vs. Cosmic expansion (DE) Planck collaboration
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The simplest theoretical model with
~6 parameters can simultaneously fit
~2500 X 3 independentdata points
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Cosmological Collider
Physics

'l [hep-th] 27 Mar 2015

Cosmological Collider Physics

Nima Arkani-Hamed and Juan Maldacena

Institute for Advanced Study, Princeton, NJ 08540, USA

CMB®DBRFHR (B-modefr<)
hER2EEEE (LHC: ~TeV) DEf

Abstract

We study the imprint of new particles on the primordial cosmological fluctuations.
New particles with masses comparable to the Hubble scale produce a distinctive
signature on the non-gaussianities. This feature arises in the squeezed limit of the
correlation functions of primordial fluctuations. It consists of particular power law,
or oscillatory, behavior that contains infommion about the masses of new particles.
There is an angular dependence that —— *—%—-=— -t —+ +b- —=— W -1
have & relative phase that crucially dey /SO See http://physics.princeton.edu/cmb50

the fluctuations and can be viewed 88 i creins c e e, |
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Super-Sample Signal

Yin Li,’"*2 Wayne Hu,? and Masahiro Takada®

! Department of Physics, University of Chicago, Chicago, Illinois 60637,
2Kawli Institute for Cosmological Physics, Department of Astronomy & Ast
Enrico Fermi Institute, University of Chicago, Chicago, Illinois 60637,
3Kavli Institute for the Physics and Mathematics of the Universe (W1
Todai Institutes for Advanced Study, The University of Tokyo, Chiba 277-85

When extracting cosmological information from power spectrum measurements, wi
the impact of super-sample density fluctuations whose wavelengths are larger than t
These modes contribute to the mean density fluctuation &, in the survey and chg
spectrum in the same way as a change in the cosmological background. They can be
in cosmological parameter estimation and forecasts by treating J, as an addition

The Lagrangian-space Effective Field Theory
of Large Scale Structures

Rafael A. Porto!?, Leonardo Senatore®*® and Matias Zaldarriaga!
! School of Natural Sciences, Institute for Advanced Study,
Olden Lane, Princeton, NJ 08540, USA

2 Deutsches Elektronen-Synchrotron DESY, Theory Group, D-22603 Hamburg, Germany

3 Stanford Institute for Theoretical Physics,
Stanford University, Stanford, CA 94306

4 Kavli Institute for Particle Astrophysics and Cosmology,
Stanford University and SLAC, Menlo Park, CA 94025
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parameter enabling efficient exploration of its impact. To test this appr
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TESTING INFLATION WITH LARGE SCALE STRUCTURE:
CONNECTING HOPES WITH REALITY

Conveners: Olivier Doré and Daniel Green
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The Effective Field Theory of Large Scale Structures
at Two Loops
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John Joseph M. Carrasco®, Simon Foreman

Daniel Green'?, and Leonardo Senatore!?3

L Stanford Institute for Theoretical Physics and Department of Physics,
Stanford University, Stanford, CA 94306

2 Kavli Institute for Particle Astrophysics and Cosmology,
Stanford University and SLAC, Menlo Park, CA 94025

3 CERN, Theory Division, 1211 Geneva 23, Switzerland

Abstract

Large scale structure surveys promise to be the next leading probe of cosmological information. It
is therefore crucial to reliably predict their observables. The Effective Field Theory of Large Scale
Structures (EFTofLSS) provides a manifestly convergent perturbation theory for the weakly non-linear
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HSC SSP Survey (PI S. Mlyazakl)
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Miyazaki et al. 15; HSC is working!
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Power of PFS

Best datasets at z>1 ... before WFIRST (NASA:2025-)
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Model-independent DE reconstruction

1

Reconstruction of dark energy density at each redshfit

SDSS+BOSS
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Dark energy density: Q,_(2)
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