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Finding pulsars

1. Periodic signal

2. Emission over the entire bandwidth (almost).

3. non-zero DM

4. ∆t ∝ DM
f 2

5. Point source – only in one beam (or one or two adjacent beams

with reduced S/N) in case of a multi-beam receiver.
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Pulsar Searching

Periodicity Search Single Pulse Search

Frequency domain search Time domain search

Pulsars, RRATs, LB, Perytons

Pulsars
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Motivation for single pulse search

Existance of nulling pulsars were known. Periodicity searches are

supposed to fail if duration of null is sufficiently long during the time of

observation

Can be applied to other non-periodic/quasi-periodic radio signals:
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Single Pulse Search: PSR J1157-6224 (in PMPS data)

Algorithm derived as McLaughlin’s Ph.D thesis project:

Cordes & McLaughlin; 2003, ApJ, 596, 1142.
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Single Pulse Search: RRATs
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McLaughlin et al.; 2006, Nature, 439, 817: Rotating Radio Transients

90 RRATS: http://astro.phys.wvu.edu/rratalog/
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Single Pulse Search: Lorimer Burst
S1400 30± 10 Jy,
RA,DEC 01 : 18 : 06, − 75 : 12 : 19 (survey of Magellanic clouds; 24-August-2001)
l, b 300.653075, − 41.80
W 5 ms

DM 375 cm−3pc
d 1 Gpc (z ∼ 0.3) [NE2001 for Galactic electron density + guess value

[(∼ 100 cm−3pc) of DM contribution from a host galaxy +
models for intergalactic electron plasma]

Lorimer, Bailes, McLaughlin, Narkevic, Crawford; 2007, Science, 318, 777.7 / 14



Single Pulse Search: Perytons
Burke-Spolaor, Bailes, Ekers, Macquart, Crawford; 2011, ApJ, 727, 18.
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Single Pulse Search: Perytons

S1400 0.6 to 0.7 Jy (4 perytons)
RA,DEC 13,−47 to 16,−63

(PMPS – |b| < 5◦ and 260◦(−105◦) < l < 50◦)
l, b 334, 03 to 306,−0.4
W 23 to 31 ms

DM 350 to 421 cm−3pc
d 7, 6, 7 and 9 kpc (if celestial)

[NE2001 for Galactic electron density]

3, 12 (two) Augusts 1998, 15 September 2003
All sunny days at Parkes!!

Bagchi, Nieves, McLaughlin; 2012, MNRAS, 425, 2501. 9 / 14



Single Pulse Search: Fast Radio Bursts
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Single Pulse Search: Fast Radio Bursts at Parkes
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Single Pulse Search: Fast Radio Bursts at Arecibo
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Fast Radio Burst/Perytons ... hypotheses
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Possibility of detections of FRBs using SKA/GMRT

14 / 14



Dispersion Measure (DM) Return

vg = c

[
1−

(
fp
f

)2]1/2
, fp =

√
e2ne
πme

f ↑ ⇒ vg ↑ ⇒ ttravel(=
∫ d
0
dx

vg
) ↓,

∆t = e2

2πmec
( 1
f 2up
− 1

f 2low
)
∫ d

0
ne(RA,DEC , x)dx = D( 1

f 2up
− 1

f 2low
)DM.

D = e2

2πmec
= 4.18× 103 MHz2 pc−1 cm3 s; DM =

∫ d

0
ne(RA,DEC , x)dx in pc cm−3

We get good signal only when guessed DM is close to actual DM.

d 6= 0 means DM 6= 0
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Multibeam Return

Parkes Multibeam:
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Return

(above 6 GHz and below 1 MHz is blocked)

17 / 14


	Appendix

