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→ Shape of the functions fixed → degeneracy between f and σ8



  



  

Prospects on fσ8 
Fisher Matrix (Graziani 2020) 
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Prospects on fσ8 Likelihood maximization (Carreres 2023)
- 6 years
- z < 0.06 (complete sample)

Fisher Matrix (Graziani 2020) 
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Forward modeling
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What is HAMLET and what does it do?

Demo Hamlet Movie

../../home/valade/tests/demo_hamlet.mp4


  

Error on fσ8 = ±10% 
σNL =  70 km/s

Error on fσ8 = ±20% 
σNL =  160 km/s

This work (1 mock) Carreres 2023 (1 mock)
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Values (fσ8) / (fσ8)sim
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Values (fσ8) / (fσ8)sim

Remove outlier (number 18)
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Go beyond linear theory?

Carreres 2023 10 / 37



  

Linear Theory

Velocity-density fields conservation-like equation 

Frozen stucture, amplification with time

(LT-evol)

(LT-vel)
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Non-linear code requirements 

● Cheap → evaluated about 1 000 000 times
● Differentiable → for the inference algorithm
● Low resolution → limit number of free parameters 
● GPU compatible → inference speed-up about 1000
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Particle mesh

Particles Lattice  Cloud in Cell (CiC) Gravitational potential

(+) fast, smoothly differentiable (--) inaccurate below cell size
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Computing the velocity field
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Computing the velocity field

 

+ non-differentiable! 17 / 37



  

Empty cells
2563

  particles, 1283 cells 1283
  particles, 1283 cells 

Cells with less than
2 particles 1 particle 0.1 particle
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Use linear theory

High-res (reference) Low-res Low-res with v(δ) ← linear theory
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Example of run on Cosmicflows 4

demo non linear

28 / 37

../../home/valade/work/store/cc/data_hamlet/CF4gp/nbody_z53_n64_hyb_v_ext_64_250_0/analysis/out.mp4


  

What about fσ8?
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  Carreres 2023Still linear theory! 31 / 37



  

Full lines → case (1)
Dotted lines → case (2)
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Velocity correlation function (radial) 
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Velocity correlation function (transversal) 
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Open questions

Non-linear analysis 
of the velocity field

Lift degeneracies?

More constraining power? 
→ non-null 3pt correlation

Are data good enough?Constrain other cosmological parameters?
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Skysurvey + pmwd =
mocks from evolved random universes

1 → initialize (once)
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Skysurvey + pmwd =
mocks from evolved random universes

1 → initialize (once)

2 → run (on GPU)

3 → build halos (slow...) 

4 → observe

5 → quick overview
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Halos or particles?

     ↓↓↓   density SN1a / 6 years: 4.10-5
 [Mpc/h]-3       ↓↓↓ 
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