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ABSTRACT

Four supernova remnants and four anomalous X-ray pulsars were previously observed with the Parkes

telescope in a campaign to detect pulsed radio emission from associated neutron stars. No signals were

detected in the original searches of these data. I have reprocessed the data with the more recently

developed HEIMDALL and FETCH software packages, which are optimized for single-pulse detection

and classification. In this new analysis, no astrophysical pulses were detected having a signal-to-noise

ratio above 7 from any of the targets at dispersion measures ranging from 0 to 104 pc cm−3. I include

calculated fluence limits on single radio pulses from these targets.
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INTRODUCTION AND BACKGROUND

The Parkes 64-m radio telescope was used several decades ago to conduct deep search observations for pulsed radio

signals from four supernova remnants (SNRs) that might harbor young radio pulsars and from four anomalous X-ray

pulsars (AXPs). The Parkes multibeam receiver (Staveley-Smith et al. 1996) and the 1-bit analog filterbank were

used (see Manchester et al. 2001). The targets were observed at a center frequency of 1374 MHz with a 288 MHz

bandwidth split into 96 channels (see Table 1). Prior searches of these data for periodicities (from all of the targets)

and for single pulses (from the AXPs) were unsuccessful (Crawford et al. 2002, 2007). Additional (unsuccessful)

searches of separate observations of the four AXPs were also conducted by Burgay et al. (2006). PSR J1747−2809

was subsequently discovered as a highly-scattered 52-ms pulsar associated with SNR G0.9+0.1 in 2 GHz observations

from the Green Bank Telescope (Camilo et al. 2009). However, no detections were made in their (separate) 1.4

GHz Parkes observations of this source. Pulses at 1.4 GHz would be scattered by an amount comparable to the

spin period (Camilo et al. 2009), which suggests that any sensitivity to single pulses from PSR J1474−2809 in the

original Parkes observations is severely degraded. The fluence limit quoted Table 1 does not take this into account
and is an idealized limit for much narrower pulses. Three of the targets (SNR G327.1−1.1, SNR G347.5−0.5, and

AX J1845.0−0258) are coincident with unassociated radio pulsars in the vicinity (PSRs B1550−54, J1713−3949, and

J1844−0256, respectively).

DATA ANALYSIS AND RESULTS

I used the HEIMDALL single-pulse detection package (Barsdell 2012; Barsdell et al. 2012)1 to search for dispersed

radio pulses at dispersion measures (DMs) ranging from 0 to 104 pc cm−3, which significantly exceeds the maximum

expected Galactic DM contribution along each target line of sight (Cordes & Lazio 2002; Yao et al. 2017). Boxcar

matched filters were applied to each dedispersed time series to enhance sensitivity to a range of possible pulse widths.

These filter windows ranged from 1 to 512 samples, which for most observations corresponded to an upper limit of

128 ms (see Table 1). After detection, the pulses were analyzed by the pulse classifier FETCH (Agarwal et al. 2020)2,

which assigns a probability of being real to each detected pulse. The only pulses detected in the search above a signal-
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Table 1. Limits from Single-Pulse Searches of SNR and AXP Targets

Type Target Name RA (J2000) Dec (J2000) Obs Date Tint Fluence Limit Neutron Star

(hh:mm:ss) (dd:mm:ss) (MJD) (s) (Jy ms) Association

SNR G0.9+0.1c 17:47:21 −28:09:27 51377.44 14400 0.49 PSR J1747−2809

SNR G266.2−1.2b,c 08:52:00 −46:22:00 51377.92 16800 0.31 . . .

AXP 1E 1048.1−5937 10:50:09 −59:53:20 51379.00 16800 0.27 . . .

AXP 1RXS J170849.0−400910 17:08:47 −40:08:51 51379.34 16800 0.47 AXP J1708−4008

SNR G327.1−1.1 15:54:24 −55:04:04 51382.22 16800 0.41 . . .

AXP 1E1841−045 18:41:19 −04:56:09 51382.44 16800 0.43 AXP J1841−0456

SNR G347.5−0.5c 17:13:28 −39:49:44 51383.29 16800 0.47 . . .

AXPa AX J1845.0−0258 18:44:53 −02:56:40 51391.45 16800 0.42 . . .

Note—All observations used a bandwidth of 288 MHz split into 96 3-MHz channels. A sampling time of 0.25 ms was used
unless otherwise noted. The quoted fluence limits at 1374 MHz assume a pulse width of 1 ms and account for the different
sky temperatures at the different target locations.
bAlso known as RX J0852.0−4622,
aAX J1845.0−0258 is an AXP candidate,
cA sampling time of 0.5 ms used.

to-noise ratio of 7 that were classified as likely real by FETCH were four pulses from the known, bright pulsar PSR

B1550−54, located near SNR G327.1−1.1 (but not associated with this SNR). All four pulses from PSR B1550−54

were clearly detected visually and were identified by FETCH as having a probability of being real greater than 50%.

The fluence limits from the non-detections of the targeted sources are listed in Table 1. These limits assume a pulse

width of W = 1 ms and scale as
√
W (Lorimer & Kramer 2012), and they include estimates of the sky temperature at

the locations of the targets (Haslam et al. 1982).
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