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FRB: Fast Radio Bursts
GRB: Gamma Ray Bursts

➔➔➔ Both from cosmological sources

FRB: Pulse-like signals experiencing dispersion during its propagation to the earth.

➔➔➔Measure DM (Dispersion Measure)

I. Introduction

From《射电天文工具》
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Measure DM (Dispersion Measure) ➔➔➔Writing DM into a cosmological form

Way to get redshift z: observations of other wavelengths…

Deng & Zhang 2014: z from GRB!  ➔ Constrain Ω…

Or, Ω known, constrain z…

➔➔ DM(z, Ω, …)

If FRBs associated with GRBs are observed,
They could be used to measure cosmology.
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Dispersion Measure (DM) z=0 version:

II. Equations and Analysis

z ≠ 0:

➔➔
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Measured DM:
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DM within Milky Way: well constrained by radio pulsar observations.

Taylor & Cordes 1993

Observed FRB: Large Galactic latitudes
➔➔➔ DMMW is small.

DM within host galaxy: unknown… 
But with known GRB host galaxies:
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A GRB & FRB model (Zhang 2014):
From a compact object

T = 0 T = δt T = δt + δt2

FRB

r1

r2

r3

Δ

Blastwave
(push matter forward)

FRB propagates
and get dispersed

M0 empty
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DM caused by FRB traversing GRB blastwave matter shell:

Conclusion: DMGRB is usually very small.
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Consider IGM with ionized H and He:

fIGM: fraction of baryon mass in IGM.
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With

➔
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Nearby universe (z<2) (Fan et al. 2006, McQuinn et al. 2009):

➔➔➔

Given z and DMIGM, Ωf could be estimated.
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Given z and DMIGM, Ωf could be estimated.

DM from FRB measurement.
z from GRB: 
One of methods: Amati relation (Amati et al. 2002, 2008).

Measure Eγ (from fluence) and Ep (peak energy).
Transfer Ep to Ep,z to fit the relation ➔ get z.
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Estimating z of GRBs:

III. Results
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Estimating Ωf upper limits:
Take DMhost = DMMW
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Other things can be done:

Given Ωf (Ade et al. 2013), measure z.

Measure FRB/GRB at higher redshifts➔ Study the ionization history…



17

FRBs have been observed to correlate with certain galaxies (e.g. Xu et al. 2022):

IV. Discussions (beyond this paper)

Redshifts can be precisely measured with
spectral lines.
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Advantages of studying cosmology with FRB:
Precise radio observation.
More information of its environment (DM, RM, Spectral lines, other wavelength…)

Disadvantages of studying cosmology with FRB:
Observed redshifts not very large…yet.

Lin & Zou 2023



Thank you for your attention ☺

FRB ➔ DM(z, Ω, …)
GRB/galaxies ➔ z

More FRBs…


