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Dispersion Measure

Delay time:

DM definition: 

Lorimer +, 2007, Science



DM of FRB

Cordes +, 2016, ApJ
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IGM DM

Robertson +, 2010, Nature

Holder +, 2003, ApJ

The mean DM of the IGM :

The fraction between ionized electron and baryon 

(Fukugita et al. 1998; Shull et al. 2012 )

(Deng & Zhang, 2014)



Host-galaxy DM
• Depend on the type of the host galaxy, 

the site of FRB in the host galaxy, and the 
inclination angle of the galaxy disk.  

• Host-galaxy DM includes the 
contributions from the ISM and a near-
source plasma 

• Due to cosmological time dilation, the 
observed host DM value reads 

Xu & Han, 2015, RAA



DM-z relation

• As a result, the three unknown parameters,                               , are defined 
by different properties of the                       plot, and therefore they can be 
independently inferred from the                data of a sample of FRBs. 

Yang & Zhang, 2016, ApJL



Monte Carlo Testing
• We adopt the flat ΛCDM parameters recently 

derived from the Plank data:  

• We assume that the redshift distribution of FRBs 
following SFR.  

• DM distributions are 



FRB cosmology
Yang & Zhang, 2016, ApJL



Current 18 FRBs

http://www.astronomy.swin.edu.au/pulsar/frbcat/ (NE2001)



Basic assumptions
• The mean local host-galaxy DM does not significantly 

evolve with redshift at z<1 

• Observed burst of FRBs (except for FRB 121102) are the 
brightest pulses if they are repeaters. 

• Luminosity function does not evolve with redshift. (P.S. the 
scatter of luminosity does not affect the best fitting value 
of mean luminosity for large sample. One can assume a 
constant mean value instead)



DM-Flux relation
• The luminosity distance of the FRB is given by  

• The extragalactic DM is given by 

• One has

Mean value of luminosity function



Best Fitting

Yang +, 2017, arXiv:1701.06465

Isotropic-equivalent luminosity

Beam correction



Two Other Pieces of 
Evidences

• Scattering Time: 

• FRB 121102 with redshift 

Cordes +, 2016, ApJ

Scattering happens 
outside MW

IGM contribution is 
small (Xu & Zhang, 
2016) 



Large DM Contribution
• Two possible contributions to 

such a large DM: the ISM and 
the near-source plasma in the 
host galaxy.  

• Our result is somewhat larger 
than the simulated host galaxy 
DM for various types of 
galaxies (Xu & Han 2015), 
suggesting that a near-source 
plasma may be needed, e.g. 
SNR, PWN or HII region Xu & Han, 2015, RAA



Summary
• Host-galaxy DM and cosmological parameters can 

be indeed extracted from a sample of FRB using 
MCMC fitting. 

• We show that the current FRB observations imply 
large host galaxy DM values  

• Such a large DM may be contributed by the host 
ISM or a near-source plasma. This result poses 
requirements to FRB progenitor models. 



Thank You!


