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Context

New Physics from Galaxy Clustering III, Nov 4 - 8 2024, Parma, Italy

New theoretical proposals   Analysis / design of
for beyond LCDM, novel upcoming data / surveys, 
data analyses techniques… interesting targets and

goals



Outline

1) Overview of the upcoming data in this decade

2) New theories vs. standardized analyses in this decade

3) Next decade – theory input for future surveys?
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Existing data and the near future 
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1) DESI

2) Euclid

3) Rubin Observatory

4) SPHEREx



DESI:  Number Densities over *17,000* sqdeg
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Testing new physics by the end of 20s
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What are the most interesting science cases? Are new analyses methods robust 
enough for the data in this decade?
(example: BAO. Do we trust FS of P for H0 and Om? New physics from the EU which affects only ICs?)

More work needed for the bispectrum, field-level inference, new observables.

Projection effects in the BSM models? Simulation based priors? What do we need to 
combine EFT and simulations robustly? Do we have BSM simulations coupled with 
realistic galaxy formation? 

Can we define galaxy samples to minimise the number of EFT parameters needed to 
analyse their clustering? Zero bias samples? Blue shear equivalent in WL?



Blue Red

(Mohammad+ 2018, arXiv:1708.00026)

VIPERS: redshift-space clustering of blue and red galaxies (VIPERS)



Testing new physics by the end of 20s
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Modifications of late time dynamics? One large class: a fraction of DM is exotic. Can 
we distinguish different models if f < few %?
(example: neutrinos, is the simple treatment with modifying just the linear theory enough?)

One can imagine k*-f plane. LSS the only way to constrain small f and cosmological 
scales (k*<0.5 h/Mpc). An example ULA, interesting target f_a = 0.01 for m_a~10^-26 
eV and f~10^17 GeV.

What the theorists should do to reach robustness? What are the tests/validations? 
Different tracers require different tests? How to take systematics into account? 



Big Picture for Stage-5 Spectroscopy (U.S. Vision)
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Credit:  
C. FAUCHER-GIGUÈRE,
A. LIDZ, AND 
L. HERNQUIST

Stage-V: Initial conditions and DESI and Stage-IV:  cosmic expansion Early 
Universe energy content     and dark energy



Comprehensive Study of Inflation and Early Universe: 
Science Drivers to expand the observational parameter space
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● Non-Gaussianity:  Physics of the inflaton field
○ Demands large volumes

● Primordial features:  deviations in scale invariance 
○ Demands wide k-range

● Neff
○ Demands accurate P(k)

● Example requirements 
○ 10-fold increase in number of Fourier modes relative to DESI
○ Level 2 requirement:  survey area of 11,000 square degrees
○ Level 2 requirement:  n>8.0 *10-4 h3/Mpc3 over 2.1<z<3.5 (4698 per sqdeg)
○ Level 2 requirement:  n>2.0 *10-4 h3/Mpc3 over 3.5<z<4.5 (716 per sqdeg)



Input for the next decade
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For the next decade we need surveys that are bigger, faster, with more fibers.

What are the current (realistic) proposals? 

Can we give some guidance for the data cuts from theory? What are the optimal 
samples for different BSM models? Are they the same? 

Large V vs. completeness vs. number density. What are the challenges at high z on the 
data side? Systematics (purity of samples)? 


