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Long Period Radio Transients

Qu & Zhang. 2025, ApJ



GPM J1839–10 with Complex Features

Hurley-Walker et al. 2023, Nature

Polarization properties of brightest pulse 

Broadband radio flux density spectrum 

Pulse profile

P-dP diagram

P=21 min



GPM J1839–10 with Complex Features
Dynamic spectra of three pulses Down-drifting sub-structure and their Stokes spectra  

Stokes spectra of sub-pulses 

Men et al. 2025, Science AdvancesP=21 min



GLEAM-X J1627-52 as Slow Magnetar

Hurley-Walker et al. 2022, Nature

Pulse profile

TB Distribution

Flux / Fluence long-term evolution

Dynamic Stokes spectra  

P=18.18 min



ASKAP J1832−0911 with X-ray Emission

Wang et al. 2025, Nature

Radio and X-ray lightcurves Phased-averaged evolution

Radio and X-ray luminosity 

P=44.2 min



ASKAP J1832−0911 in SNR Candidate

P=44.2 min Li, 2025, arXiv: 2411.15739

DART radio image  

Single pulse stack 

P-dP diagram

FAST short pulse 

Optical search 



ASKAP J1935+2148 with Distinct States

Caleb et al. 2024,  
Nature AstronomyP=53.8 min

Pulse profiles and dynamic spectraLight curves

Near-infrared image P-dP diagram



ASKAP J1839−0756 with Longest Period

Lee et al. 2025,  
Nature Astronomy

P=6.45 hr

Light curves

Light curves and dynamic spectra 

Pulse profiles



AR Scorpii as WD Pulsar

Marsh et al. 2016,  
Nature

Pspin=1.97 min
Porb=3.56 hr

Optical light curve and radial velocity

Multiwavelength light curves

Fourier amplitudes 

SED



J191213.72-441045.1 as WD Pulsar

Pelisoli et al. 2023,  
Nature Astronomy

Pspin=5.30 min
Porb=4.03hr

Photometry and radial velocities 

Radio, optical and X-ray light curves

SED

Photopolarimetry 



ILT J1101+5521 in WD-MD Binary

de Ruiter et al. 2025, Nature Astronomy

Light curve

Temporal profile

Dynamic spectrum 

RV of M dwarf

Broadband photometry WD mass

P=125.5 min



GLEAM-X J0704–37 in WD-MD Binary

 Hurley-Walker et al., 2024, ApJL 
Rodriguez et al. 2025, A&A

Light curve of one pulse

DECam r-band image Binary mass

RV curve and trailed spectra Optical spectrum

Possible scenarios of Hα generation

P=174 min



Two Possible Physical Origins

Rotating NS / WD WD — MD Binary

Magnetosphere Interaction

Unipolar Inductor



Period Distribution of LPTs

Yang, 2025, arXiv: 2509.09224



Evolutionary Stages

Yang, 2025, arXiv: 2509.09224



Accretion Evolution

Schreiber et al. 2021, Nature Astronomy



Two Dissipation Mechanisms
Magnetosphere InteractionUnipolar Inductor

Small separation: Large separation:

Yang, 2025, arXiv: 2509.09224



Two Dissipation Mechanisms
Magnetosphere InteractionUnipolar Inductor

Energy dissipation rate: Energy dissipation rate:

saturated

unsaturated

Yang, 2025, arXiv: 2509.09224

LPT luminosity strongly depend on P!



Radiation Mechanism: LCDM

Predict brightness temperature:

Yang, 2025, arXiv: 2509.09224

Typical frequency:



Propagation Effect: Faraday Conversion

Weak-field regime: Strong-field regime: Coupling effect:

Yang, 2025, arXiv: 2509.09224

Men et al. 2025, Science Advances



Asynchronism of WD-MD Binary

Yang, 2025, arXiv: 2509.09224

Beat Period:

Synchronizing torque:

Synchronizing timescale:



Predicted Statistical Properties

Yang, 2025, arXiv: 2509.09224

LPT source number density:

Period evolution: Period distribution:

Luminosity function:

Note: LPT luminosity strongly depend on Period



Cooling issue of Magnetic WDs

Isolated WD cooling:

WD cooling after compressional heating:

ILT J1101+5521:

GLEAM-X J0704–37: Long cooling time

Short cooling time

Yang, 2025, arXiv: 2509.09224
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