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Adam Lidz view on EoR



Motivations
• Besides the power spectrum, future 

observations will enable high resolution 
imaging of the 21cm signal.

• Those images migh t have more 
information! than the averaged power 
spectrum.

• Can we use these images to do model 
classifications?



Big debate
Galaxies VS AGN 



Semi-numerical models 
(SimFast21, Santos+2010) 

• Galaxies: Star formation rate 
proportional to the halo mass                  
(Mh ~ SFR ~ L).                                              
Parameterized as: Nion ~ fesc,gal A Mh C.

• AGN: Black hole mass is strongly 
correlated to circular velocity of the 
hosting halo (Vc ~ MBH ~ L). 
Parameterized as: Nion ~ fesc,agn A MBH C.

Hassan+2016;2017



21cm maps

Hassan+2017



Mock 21cm observations 
using 21cmSense (Pober+2013;2014) 

Hassan+2017



Machine Learning
• Sample: generate ~1000 maps for each 

model across all redshifts with different 
neutral fractions (Same density for now!). 

• Training with 90% and testing with 10% of 
the sample.

• Network architecture: Convolutional Neural 
Network. Layers with 2D batches of 
neurons.

• Implementation with 

Hassan + in prep.



Convolutional Neural Network

https://shafeentejani.github.io



~96%



Add noise from experiments using 
21cmSense (Pober+2013;2014)

Hassan + in prep.



Hassan + in prep.



For LOFAR and different density 
(different seed)



Takeaway
• Simple networks can definitely discriminate 

between different EoR models even with noise 
added from different experiments.

• SKA and HERA noise don’t affect training nor 
testing accuracy while more complex network is 
needed to improve classifying with the strong 
noise from LOFAR (more data, more/less layers, 
more/less neurons, ..etc).

• Besides power spectra, such a network can be 
used to constrain the  contribution of different 
ioniz ing source populat ions to cosmic 
reionization using future 21cm maps.


