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OBHAPVY2KEHUNE NMIIVJ/IBCHOI'O PAJIMON3JIVUHEHN A
OT SGR 041845729

Discovery of Radio Pulses from SGR 041845729

Abstract. Radio emission of PSR J0418+5732 associated with the low magnetic field
magnetar SGR 041845729 at the frequency of 111 MHz has been discovered with the Large
Phased Array at the Pushchino Radio Astronomy Observatory. The dispersion measure,
radio emission flux density, and spectral index have been measured.

Pezrome. Ha gacrore 111 MI' ¢ momornisio Bosbmoit Cundasnoit AHTeHHBI 00cepBaTO-
pun IlymuHo 00HAPYZKEHO UMITYIbCHOE paIHon3Tydenne myabcapa J0418-+5732, cBa3anHOro
¢ SGR 0418-+5729. l13mepenbl Mepa JTUCIEPCHH, IIOTHOCTD MMOTOKA W CHEKTPAJIbHBIN HHIEKC
paanon3JIyYeHu .

Observations and results. We report the observations and detection of low-frequency
radio emission at a frequency of 111 MHz from PSR J0418+5732 associated with the low
magnetic field magnetar SGR 0418-+5729. Observations have been carried out with the Large
Phase Array (LPA) at the Pushchino Radio Astronomy Observatory during the period of
April 4, 2013 — March 10, 2014 for 143 days. The effective area was about 3x10* m?, and
HPBW was 48.0'x23.4’. The duration of each observing session with the LPA was about
6 min. The sensitivity of the system came to ~50 mJy in a frequency band of 1 Hz and at a
time constant of 1 s. We used a digital 512-channel receiver with a bandwidth of 2.560 MHz
and sampling time of 2.5 ms, where each individual channel has a bandwidth of 5 kHz.
The system operation was checked by observing some strong pulsars. Impulsive RFI and
bad channels were excluded from the data. The Fast Folding Algorithm (Kondratiev V.I. et
al., ApJ, 2009, 702, 692) was used to process the data. We find the radio period of PSR
J0418+4-5732 to be 9.080 + 0.002 s, which is in a good agreement with the period of the
X-ray pulsar (Rea, N. et al., ApJ, 2013, 770, 65). The determined dispersion measure is
50 & 5 pc cm ™3, and the NE 2001 electron density model results in a distance to the pulsar
of about 1.70 kpc. The PSR radio emission flux density was estimated to be 25 £ 5 mJy at
the pulsar signal-to-noise ratio of 6 = 0.5. The comparison of the flux densities S, at v =
111 MHz (25 mJy), 820 MHz (<0.05 mJy), and 2 GHz (<0.02 mJy) (Rea, N. et al., ApJ,
2013, 770, 65) results in spectral indices & < —3.1 and < —2.5, respectively. Here S, o v°.
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