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Reionisation of the Universe

Reionisation occurred through ionised bubbles

that merge into each other, thus getting bigger, and 

finally  completing the reionisation 

by z ~ 6



The Bremer Deep Field
 Vanzella et al (2011) & Castellano 

et al. (2018) discovered three Lyα 
emitters in the BDF 

 The pointings were guided by the 
three LAEs discovered by Vanzella 
(2011) 

 They also discovered 14 LBG

Group 1

Group 1



What they did not do
 Consider the LBGs 

 Consider any low luminosity sources 

 So we did considered all these 
sources, namely: 

• The three LAEs discovered by 
Vanzella 

• The LBGs they discovered 
• Plus the Low Luminosity sources



 The three LAEs
Derived from the EWo (Sobral & 

Matthee 2019)

 Total for Group 1 = 6.26 1054 s-1  

 Total for Group 2 = 2.50 1054 s-1 

Group 1

Lyα,intr=Lyα/fesc,lyα



 The medium luminosity LBGs
 We derived the Q*ion in the 

following way: 

 First we found the fluxes 
from the AB Magnitudes 

 Then we derived the 
Luminosity at λ 1500Å

 Finally we derived the Q*ion using the expression:                                   
L(1500) = 1.18 × 10−11 × Q*ion erg s−1 (Osterbrock 1989)



 The Low Luminosity LBGs

 Once we knew how 
many sources we could 

derive the Q*ion in the 
same way as for the 

LBGs



Putting everything together

Note that for the LAEs we do not yet know their total output, 

as we do not know the fesc,LyC 



Deriving the fesc,LyC

 Finally, we compare the number of photons required to 
reionise Group1 and Group2 with the number of photons 
available from the sources in the BDF 

 There is an ingredient missing, which is the fesc,LyC 

 We get this value solving the following equation:

⟦Q*ion + QLAEs/(1-fesc,LyC)⟧ x fesc,LyC = Ṅion

Where Ṅion comes from the AMIGA code



The results are

 These are the fesc,LyC obtained. Note they are fairly small in agreement with many authors

 


 These are the values that produce a bubble that fills the volume of either Groups


 Increasing the value of fesc,LyC we increase the volume of the ionised bubbles



Summary
 We have found two large ionised bubbles in the BDF 

 The ionising photons required have been provided by three types of 
sources: LAEs, Medium Luminosity LBGs and low luminosity LBGs 

 We have derived the fesc,LyC required, that it is relatively small, in 
line with many authors 

 We note that the low luminosity galaxies are the stronger 
contributors to provide ionising photons to ionise these bubbles 

 This in agreement with the current reionisation scenarios


