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Back to ~2005

Hyman+ 2005

• GCRT J1745-3009: VLA wide-field monitoring 
program of the Galactic center (0.33 GHz)


• Bright ~ 1 Jy

• Long duration ~ 10 mins

• Long period ? ~ 77.13 mins?

• High brightness temperature ~10^12 K (D/70 pc)^2
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A White Dwarf ?
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Marsh+ 2016 Potter+ 2018
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Long-Period Radio Transient (LPT)

Hurley-Walker+ 2022 Hurley-Walker+ 2023

1988-2022
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The LPT Population
• 10+ LPTs discovered (e.g., Rea+2026; Caleb+2026)

• Heterogeneous properties: polarization (e.g., Men+2025), radio, X-ray (e.g., Wang+2025)

• Two categories of models: isolated white dwarf (WD)/neutron star (NS) and WD-M dwarf binary (e.g., 

Zhang&Gil 2005; Katz 2022; Qu+2025; Yang+2026)

• 3 with confirmed WD binary origin 

Caleb+ 2026 Rea+ 2026
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CHIME J0630+25

• Period ~ 421 s with a possible timing glitch

• Small distance ~ 100-500 pc (DM derived)

• Low luminosity compared with other LPTs

• Low degree of polarization

Dong+ 2025
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FAST Observation

Submitted



9

Polarization
Polarization profiles

Depolarization



10

Linear-to-Circular Conversion
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• FRB 20201124A (Xu+2022)

• PSR B1744-24A (Li+2023)

• LPT GPM J1839-10 (Men+2025)

B~1 Gauss
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E

Intense RM Variation

Dynamically magnetized 

environment!

Maximum |RM| ~ 4000 rad/m^2, RM variation ~1000 rad/m^2 at 7 mins

The only LPT showing RM  
variation!
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RM Variation in Repeating FRBs

FRB 20121102A, Plavin+ 2022
PSR J1745-2900, Hilmarsson+ 2018

FRB 20201124A, Xu+ 2022

12

FRB 20180301A, Kumar et  al., 2023FRB 20190520B, Anna-Thomas+ 2023 FRB 20220529, Li + 2025
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Intense RM Variation
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PSR B1744-24A

PSR J2051-0827

PSR J2256-1024PSR J1908+2105

FRB 20121102A

FRB 20190520B

FRB 20201124A

FRB 20201124A

B CHIMEJ0630+25
Radio pulsars
Binary pulsars
Repeating FRBs
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CHIMEJ0630+25

FRB 20121102AA Radio pulsars
Long period radio transients
FRBs

Resemble Be Star binary, black widow binary, repeating fast radio bursts



14

Isolated

MS star

White dwarf

Neutron star

Interpretation of RM

Compact object+

compact object

WD+MS star

(Non-interacting)

WD+M dwarf

(Interacting)

NS+MS star

Binary
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WD-M dwarf Scenario
• Standard WD-M dwarf model requires pulses 

appears at limited orbital phase ranges 

• Disfavor!

GPM J1839-10 (Horváth+2026) CHIME J0630+25
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Timing
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• Different timing solution with CHIME (Dong+2025): 419s vs 421s!  not a glitch!

Dong+ 2025
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NS+MS star binary scenario

Binary parameter constraints

• Allowed parameter space

• Roche lobe > MS star radius

• Timing residuals < Orbital motion induced signals


• RM interpretation

• Small orbit


• Large orbit
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Summaries
• Polarization properties are similar to pulsars, FRBs

• Dynamically magnetized environment similar to some binary pulsar, rFRBs

• The radio transient sky is amazing!

Thanks for listening!

Pulsar
rFRB

LPT

Isolated

MS star

White dwarf

Neutron star

Compact object+

compact object

WD+MS star

(Non-interacting)

WD+M dwarf

(Interacting)

NS+MS star

Binary

?

Model constraint for CHIME J0630+25


