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Detection of X-ray emission from a bright
long-period radio transient(LPT)
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Recently, a class of long-period radio transients (LPTs) has been discovered. They were only 
detected in radio band and their pulse duration is thousands of times(tens of minute to hours) longer 
than radio pulsars(milliseconds to seconds). 

Long-Period Radio Transients(LPTs)

These findings, challenge existing models of 
rotationally powered pulsars. (Long P and low value of 

Ṗ result in a weak electric field(∆𝑉 ∝ "̇
"!

) above the 

pulsar's polar caps. This field is insufficient to accelerate 
particles to the high energies needed to trigger the 
electron-positron pair cascade. Without the cascade, 
There is not enough plasma for creating coherent radio 
emission, ) Proposed models include highly magnetized 
neutron stars, white-dwarf pulsars and white-dwarf 
binary systems with low-mass companions. Although 
some models predict X-ray emission, no LPTs have been 
detected in X-rays.



Historical Observation

LPT Name Key Features (Period) Active Timescale 
(Observation-Based) First Discovery/Publication Radio Flux Density

GCRT J1745-3009 Period: ~77 min Transient, active for ~6 
months (2002) 2002 Up to ~1 Jy

GLEAM-X J1627-5235 Period: ~18.2 min Transient, active for ~3 
months (2018) 2022 Several Jy

ASKAP J1935+2148 Period: ~54 min Transient, shows complex 
state switching (2022-2024) 2024 Varies, up to ~160 mJy

ASKAP J1832-0911 Period: ~44.2 min Transient, active for several 
months (2023-2024)

2023 (Observed) <br> 2025 
(Published) Highly variable, up to ~20 Jy

GPM J1839-10 Period: ~21 min Persistent, active for over 30 
years (1988-2018)

2023 (Published from 
archive)

Highly variable, up to several 
Jy

LPT GLEAM-X J0704* Period: ~2.9 hr (Orbital)
Persistent, observed active 
across epochs spanning 
nearly a decade (e.g., in 2014 
& 2023)

2024 up to ~30 mJy

LPT ILT J1101+5521* Period: ~2.9 hr (Orbital)
Persistent, observed active 
in all observations over ~5 
years (approx. 2019-2024)

2025 up to ~10 mJy

CHIME J0630+25 Period: ~7 min (421 s)
TBD (Too Soon to 
Determine), discovered 
recently

2024 ~140 mJy

区分长期稳定和短期活跃

WD+M4.5V

WD+M5V

paz



Historical Observation
LPT ILT J1101+5521(WD binary contain a M4.5V dwarf)

I. de Ruiter et.al, 2005, NatAs

The group found a radio signal repeating every 125.5 
minutes and traced it to a red dwarf. By studying the star‘s 
light, they discovered it was orbiting a hidden companion at 
high speed. The crucial link was the timing: the star’s orbital 
period was also 125.5 minutes, a perfect match to the signal. 
The radio pulses only appeared when the star moved behind its 
companion from our viewpoint. The companion was identified 
as a white dwarf because the system's light was unusually blue 
for a red star, and the data perfectly fit a red dwarf–white dwarf 
binary model.

Radial velocity of the M dwarf associated with ILT J1101

Broadband photometry fits for ILT J1101(WD+M dwarf)



Historical Observation

LPT GLEAM-X J0704(WD binary contain a M5V dwarf)

I. de Ruiter et.al, 2005, NatAs

RVs measured using the Na I absorption line with J0704Spectrum fitting by a WD + MD binary model 



Field of ASKAP J1832
LPT ASKAP J1832

Panel (a) shows a composite emission of radio (MeerKAT
816 MHz, red), X-ray (Chandra 1–10 keV, green), and 
infrared(WISE 12 μm, blue). (b)MeerKAT intensity 
contours at 30,40,50 mJy on 2024 February 14. . Panel (c) 
and (d) show the deepest near-infrared images at J- and K 
s-band, respectively. 

No infrared counterpart was detected with 3σ magnitude 
limits of 19.86 and 19.98 at K and J-band, using the FourStar
infrared camera on the Magellan telescope and the Wide-
field Infrared Camera on the Palomar 200-inch Telescope, 
respectively. The derived limits allow us to rule out the 
presence of a main-sequence star with a spectral type earlier 
than M0 or a white-dwarf star with a temperature greater 
than 10# K.

Notably, (Di Li, 2024, arxiv) the follow-up observations 
with FAST yielded a precise dispersion measure (DM) 
of 464.5 ± 0.7 pc·cm⁻³. The inferred distance(about 4.5 kpc) 
is highly consistent with that of the SNR G22.7-0.2 which 
confirming their association. This is the first LPT found 
within an SNR.

SNR具体信息



LPT ASKAP J1832

ASKAP J1832-0911 was identified as a compact 
circularly polarized transient radio source using the 
Australian Square Kilometre Array Pathfinder (ASKAP). 
The lightcurve shows a signal duration of approximately 
2 min, with a maximum peak flux density of 
1,870 ± 6 mJy per beam. The pulse showed substantial 
linear and circular polarization, with a total fractional 
polarization of 92 ± 3%.

The shortest 0.5-s flux-density variations constrain the 
emission region to be smaller than 150,000 km, indicating 
the presence of a compact object: a white dwarf star, a 
neutron star or a black hole 

ASKAP

Radio band dynamic spectra and light curve for ASKAP J1832

10-s resolution

13.4 ms resolution



LPT ASKAP J1832
Radio and X-ray light curves of ASKAP J1832

ASKAP J1832-0911 was observed in a serendipitous X-ray 
observation with Chandra for 20 ks on 14 February 2024, targeting 
the supernova remnant SNR G22.7–0.2. An uncatalogued X-ray 
source was detected that is positionally coincident with 
ASKAP J1832. A blind Lomb–Scargle periodicity search identified 
a period of 2,634 s at 3σ significance, consistent with the radio 
periodicity.     

Crucially, the X-ray and radio pulses are nearly synchronized in 
phase, providing strong evidence that both emissions originate 
from the same region. This marks the first confirmation of LTP as a 
radio/X-ray pulsar.



LPT ASKAP J1832
Phased-averaged X-ray and on-pulse radio luminosity 

evoluAon for ASKAP J1832

The search of 40 hours of both radio and X-ray data 
taken between 2013 and 2023 did not detect any 
emission, suggesting that the source(start it activity)
may have activated only after November 2023. The 
Radio luminosity peak above 10³² erg s⁻¹ around MJD 
60350 (mid-February 2024), followed by extreme 
variability with fluctuations of over two orders of 
magnitude. 
Coinciding with this radio peak, Chandra made the X-
ray detection, measuring a X-ray luminosity of 
approximately 7.4 × 10³² erg s⁻¹. Approximately 170 
days after this detection, a high-energy follow-up 
observation(by Chandra and EP) placed an upper limit 
on X-ray luminosity at 6 × 10³¹ erg s⁻¹, showing a 
drop of more than an order of magnitude.

This LPT is also a transient one with an activity window of 
about half a year



Summary & Discussion
•Only LPT source with an X-ray counterpart: The source exhibits highly correlated radio and X-ray emission, 
both pulsed with a 44.2-minute period. 
•LPT source with no detected companion: Deep infrared observations have ruled out the presence of any bright 
companion star (specifically, main-sequence stars earlier than M0 or hot white dwarfs).
•Only LPT source spatially associated with a supernova remnant (SNR): Its position on the sky is coincident 
with SNR G22.7-0.2. 

•Support for an Old Magnetar Origin: The source's lack of a companion, high X-ray luminosity, and SNR association 
rule out white dwarf models, strongly supporting an old magnetar origin.
•The Activation Puzzle: Its extremely low spin-down rate indicates an old magnetar. Triggering such a powerful 
outburst from an ancient object presents a major theoretical challenge for current models.
•Implications of Transient Emission: The X-ray emission was only detected during a brief active phase. This suggests 
previous non-detections for other LPTs were likely due to missed observational windows.
•Challenging the LPT Paradigm: The diversity of LPTs supports a multi-origin model. The extreme properties of this 
source challenge existing theories for both magnetars and white dwarfs.



That`s all, and thanks for listening.



ASKAP J1935+2148



ASKAP J1935+2148
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