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Abstract

Results

③Estimate multi-components’ contributions to DM and 𝝉

Based on a model with mixed FRB population, intrinsic Schechter
energy distribution, contributions to dispersion measure (DM)
and scattering time (𝝉) from multi-components, we identify
optimal parameters that can reproduce the joint distribution of
DM and 𝝉 in the CHIME/FRB catalog by MCMC simulations. Our
model suggests around 60% of FRBs have young progenitors,
while the characteristic energy cut-off is

𝐥𝐨𝐠𝟏𝟎 𝑬∗ [𝒆𝒓𝒈] = 𝟒𝟐. 𝟒𝟏−𝟏.𝟐𝟔
+𝟏.𝟏𝟎 and the differential power-law

index is 𝜸 = −𝟏. 𝟔𝟐−𝟎.𝟏𝟐
+𝟎.𝟏𝟎 in the Schechter function. Using the

optimal model, we estimate FRB redshifts through DM-only and
combined DM-𝝉 methods. Examination with localized events
suggests no improvement by incorporating 𝝉. When comparing
host galaxy properties of localized FRBs with our model, we find
good agreement, further validating our model's fidelity.

Introduction
FRB: Bright, milliseconds-duration and predominantly extragalactic
radio transients. Physical origin are still unclear.

Up to now, ~800 FRBs have been reported, while ~50 are localized.

DM(𝐷𝑀 ≡ ∫ 𝑛𝑒𝑑𝑙): related to time delay.
Scattering time: related to pulse broadening.
Motivation: reproduce the joint distribution of DM and 𝜏 in the
CHIME/FRB catalog to constrain the FRB population, energy
distribution and host galaxy properties.

Methodology

①Generate FRB redshift
distribution by a mixed
population model with
parameter of 𝑓PSFR , i.e.,
the fraction of tracing
cosmic star formation
rate density.

②Generate FRB energy
distribution by Schechter
function: 𝑃 𝐸 𝑑𝐸 ∝
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④ Select fluence > 0.4 Jy ms as mock FRBs, and run MCMC
simulations to get the optimal parameters (𝒇𝐏𝐒𝐅𝐑, 𝜸, 𝑬∗,
𝑭𝒎𝒂𝒙) that can reproduce the joint distribution of DM and 𝝉,
aligning with the CHIME/FRB catalog.

Reproduce the joint distribution of DM and 𝜏
, aligning with the CHIME/FRB catalog.

Multi-components’ contribution

Using the optimal 
parameters

Generate mock 
FRBs

Using the optimal model, we estimate FRB redshifts through DM-only and combined 
DM-𝝉 methods. Examination with localized events suggests no improvement by 
incorporating 𝝉.

Our model prediction For 52 
localized 

FRBs

Redshift range 0-0.1 0-1.1 0-3 0-1.016

Star-Forming(for 
𝑠𝑆𝐹𝑅 > 10−11𝑦𝑟−1) 

galaxy fraction

55% 68% 70% 79%

Star-Forming(for 
𝑠𝑆𝐹𝑅 > 10−10𝑦𝑟−1) 

galaxy fraction

22% 35% 38% 42%

Disk galaxy fraction 51% 54% 54% 44%

Based on the optimal parameters, we can predict the properties of host galaxy, 
e.g., the fraction of Star-Forming and disk galaxy. Localized FRBs observations 
agree with our prediction.
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