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Fig. 1 The single pulse stack of PSR J0934-5249,
comprising 250 consecutive single pulses, exhibits obvious
pulse nulling phenomena and subpulse drift behavior. A
specified saturation intensity range is used to highlight the

nulling and drift phenomena of the single pulses.
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Fig. 2 Pulse energy histograms are presented for the on-
pulse region (solid red line) and off-pulse (dashed blue line)
region. The energies are normalized by the mean on-pulse

energy ((E)).
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Fig. 3 Mean pulse profiles of burst pulses (top) and null
pulses (bottom), the mean pulse profile of null pulses shows

no obvious radiative component in the on-pulse region.
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Fig. 4 Histogram of the distribution of duration of null
pulses (solid red line) and burst pulses (solid black line)
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Fig. 5 Left panel: time series data for null pulses (“0”) and
burst pulses (“17). Top panel: the time evolution of the
DFT. Bottom panel: the average DFT for the entire

observation.
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Fig. 6 The results of the fluctuation spectrum analysis of
PSR J0934-5249 using PSRSALSA. The upper panels show
the longitude-resolved modulation index and the LFRS,
respectively, while the lower panels depict the 2DFS.
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Fig. 7 The average polarization curve of PSR J0934-5249 is
presented as follows. The upper panel displays the PA (red
error bars) and the best curve using RVM to fit PA (solid

blue curve). The lower panel shows the total intensity (solid

black line), linear polarization (dashed red line), and circular

polarization (dashed blue line).
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The Radiative Properties of PSR J0934-5249

CHEN Lin-feil? XU Xin!? TIAN Jiel? ZHI Qi-jun’?
(1 School of Physics and Electronic Science, Guizhou Normal University, Guiyang 550025)
(2 Guizhou Provincial Key Laboratory Astronomy and Data Processing, Guiyang 550025)

AsstracT Using observational data from the Parkes 64 m radio telescope at 1369 MHz, the single
pulse data of the PSR J0934-5249 has been conducted in detail. The observational results show that
this pulsar has both Pulse nulling and subpulse Drifting phenomena. Initially, the pulsar’s pulse nulling
phenomenon is investigated, successfully separating null pulses and burst pulses, and the NF (Nulling
Fraction) is calculated to be 6.3%=40.4%, and the durations of both null and burst pulses are obtained.
The results show that the longest duration of burst pulses is more than 150 pulse periods, while the
duration of null pulses is no more than 4 pulse periods. In addition, this pulsar shows a quasi-periodic
nulling phenomenon with a periodic value of approximately 33 pulse periods. Furthermore, analysis
using longitude-resolved fluctuation spectra and two-dimensional fluctuation spectra reveals the
presence of a clear subpulse drifting phenomenon in PSR J0934-5249. The vertical separation of the
drift bands is calculated as P; = 3.85P £ 0.03P (P is the rotation period of this pulsar). The
horizontal separation of the drift bands is P, = 5.2° 4+ 1.0°. Finally, polarization information for PSR
J0934-5249 at a frequency of 1369 MHz is given. It is found that the pulsar’s polarization position angle
is consistent with the rotating vector model, and the observational geometry of the pulsar is well
constrained based on kinematic effects.

Key words pulsars: individual: PSR J0934-5249, radio lines: stars, methods: data analysis
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