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FRBs, transient radio signals of yet unestablished nature, might result to be new and 
unique cosmological probes, thus complementing the picture of the Universe that we 
draw based on the measurements of the Cosmic Microwave Background (CMB) and 
surveys of the nearby cosmos.  

FRBs are narrow pulses of radio signals, which are significantly dispersed by the 
ionized medium distributed along the path between the sources and the observer. For 
most of the detected FRBs, the observed dispersion of FRB pulses, quantified in terms 
of dispersion measure (DM), is much larger than the contribution of our local 
environment. Therefore, it is now known that the overwhelming majority of FRBs are 
of extra-Galactic origin. 

By exploring the dependence of DM on the cosmological redshift, one can extract 
information about the composition of the underlying Universe and probe its expansion 
history. At low redshifts FRBs have already proven to be valuable cosmological 
probes. It has been shown that dependence of DM on the cosmological redshift, z, of 
the FRB hosts could pin down properties of the Intergalactic Medium (IGM) and probe 
cosmological parameters. To give an example, with a sample of localized low-redshift 
FRBs (host redshifts of z<0.66), Macquart et al. (2020) showed that the dispersion 
measure of these transients depends on the baryonic content of the Universe (along 
the line of sight) and, thus, can help identifying the missing baryons in the IGM by 
counting the total number of baryons along the line of sight. For higher redshift FRBs, 
beyond the current observational cut-off of z~3, theoretical predictions show that a 
population of FRBs at z = 3-4 could be used to constrain helium reionization occurring 
around redshift z~3.5, while signals from z > 5 would primarily trace the evolution of 
the hydrogen ionization state, and, thus, probe the Epoch of Reionization. 
The goal of this project is to review the status of the field and explore FRBs as 
cosmological probes at low and high redshifts. 
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