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Different Origins of FRBs
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PSR B1744–24A (Ter5A) 
• Pulsar name: PSR B1744 – 24A (Ter5A) 

• Pulsar spin period: 11.56 ms 

• Binary orbital period: 1.82h 

• Companion mass: 0.09 M⊙ 

• Observation: 100-m Green Bank Telescope 
every few months for more than 15 years 

Lyne  et al, 1990, Nature



DM & RM variation

The observation at a frequency of 1.5 GHz has shown a sudden 
50% decrease in RM at orbital phases of 0.65 in orbit 1 and 0.8 
in orbit 2, 140° and 160° from the superior conjunction 
respectively, when the companion is almost behind the pulsar.  

At orbital phase 0.9 of orbit 2, about 120° away from the 
superior conjunction, the RM has a sudden 50% increase. 

No notable variation in the DM up to 0.01 pc cm^−3 is detected 
during the RM jumps  

Li et al, 2023, Nature, 618, 484
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Faraday Conversion

Near the superior conjunction, the circular 
polarization has the opposite sign to the 
unperturbed V profile, slowly turning to zero and 
then flipping back to the unperturbed profile as 
the pulsar moves away from behind the 
companion. 
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Faraday Conversion
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Physical Picture
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• The observation of Ter5A further show that the 
magnetized wind of the companion can 
introduce order-one RM variation even when the 
companion is almost behind the pulsar.  

• The large, irregular RM changes are similar to 
those observed in FRBs, which are short, intense 
extragalactic radio bursts of unknown origin.  

• FRB 20201124A and FRB 20181112 have shown 
changes in circular polarization that can be 
attributed to either Faraday conversion or 
polarized absorption. We show that these 
effects can also be caused by the presence of a 
binary companion. 

• Together with the possible binary-produced long-
term periodicity of two active repeating FRBs, and 
the discovery of a nearby FRB in a globular cluster, 
where pulsar binaries are common, these 
similarities suggest that a proportion of FRBs 
probably have binary companions.

Xu  et al, 2022, Nature

Implication for FRBs
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