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If  

We have a problem with ΛCDM 
We need a new model!

wde ≠ − 1

Dark Energy equation of state as a ΛCDM test
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χ2
i → fGA, i

…many hyperparameters configurations 

GA hyperparameters configurations
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which final function 
should we pick between all 

the hyperparameters 
configurations?
i−
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Reconstruction of  from CCH(z)



Reconstruction of  from CCwbg(z)

w(0) = − 0.986 ± 0.132

Perfectly compatible with 
ΛCDM but large 

uncertainties bands using 
current CC data
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Conclusions and next steps

1. Apply GAME to BAO and Supernovae (to obtain ). 

2. Derive  from reconstructions of perturbations quantities (i.e ). 

3. Compare GAME with other ML regression algorithms (i.e Gaussian Processes). 

4. Wait for new CC points to reveal potential departures from ΛCDM.

H(z) → w(z)

w(z) σ8(z)



matteo.peronaci@uniroma1.it

contact

GAME for the riconstruction of cosmological quantities
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Backup slides



 
How many 

initial functions?

Npop

selection rate 
How many 

“best” functions?

crossover and mutation rate 
With what 

probability do 
they combine?

 
How many 

generations?

Ngen

random 
seed

Genetic Algorithms hyperparameters



Reconstruction of  from mock dataH(z)
GAME consistency test with mock data



Reconstruction of  from mock datawbg(z)
GAME consistency test with mock data



Reconstruction of  from SNe Iaμ(z)

PRELIMINARY



Reconstruction of  from SNe IaH(z)

PRELIMINARY



Reconstruction of  from SNe Iawbg(z)

w(0.02) = − 0.995 ± 0.024

Perfectly compatible 
with ΛCDM using 

current SNe Ia dataPRELIMINARY



Elbow point estimation for λ



Elbow point estimation for λ



Uncertainties estimation


