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Summary

* A pulsar census

* Recent pulsar surveys

 Pulse modulation and drifting subpulses

e Giant pulses from young and old pulsars
 Radio pulses from a magnetar

e Mean pulse polarisation - kicks and velocities



Spin-Powered Pulsars: A Census

* Number of known
pulsars: 1765 = ottt ot

Binary pul=ars
e Number of millisecond W axps

pulsars: 170

e Number of binary
pulsars: 131

 Number of AXPs: 12
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e Number of pulsars in
globular clusters: 99*

 Number of

extragalactic pulsars: 20
Log [Period (s)]

* . H
T(zts;uﬁgog\rl Qi.ri’zsgv:/gbz 4;'2; CE Data from ATNF Pulsar Catalogue, V1.25
Pag (www.atnf.csiro.au/research/pulsar/psrcat; Manchester et al. 2005)



Parkes Multibeam
Pulsar Surveys

e More than 880 pulsars discovered |
with multibeam system.

e The Parkes Multibeam Pulsar
Survey (an international
collaboration with UK, Italy, USA,
Canada and Australia) has found
~760 of these (including RRATYS).

 High-latitude surveys have found
~120 pulsars including 15 MSPs

e 14 pulsars found in Magellanic
Clouds




Parkes Multibeam Pulsar Survey

 Covers strip along Galactic plane, -100° < | <509, |b| < 5°

 Central frequency 1374 MHz, bandwidth 288 MHz, 96 channels/poln/beam
« Sampling interval 250 ps, time/pointing 35 min, 3080 pointings

 Survey observations commenced 1997, completed 2003

* Processed on work-station clusters at ATNF, JBO and McGill

1015 pulsars detected

* At least 18 months of timing data obtained for each pulsar

Principal papers:
I: Manchester et al., MNRAS, 328, 17 (2001)
System and survey description, 100 pulsars B e v oo
[1: Morris et al., MNRAS, 335, 275 (2002) g - W otmer disk pulsars
120 pulsars, preliminary population statistics
I11: Kramer et al., MNRAS, 342, 1299 (2003)
200 pulsars, young pulsars and y-ray sources
IV: Hobbs et al., MNRAS, 352, 1439 (2004)
180 pulsars, 281 previously known pulsars
V: Faulkner et al., MNRAS, 355, 147 (2004)
Reprocessing methods, 17 binary/MSPs
VI: Lorimer et al., MNRAS, in press (2006a) |
142 pulsars, Galactic population and evolution .
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Galactic Distribution of Pulsars
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Parkes Multibeam
Surveys: P vs P

* New sample of
young, high-B, long-
period pulsars

e Large increase In
sample of mildly
recycled binary pulsars

log[Period Derivative]

e Three new double-
neutron-star systems
and one double pulsar!

+ Swinburne MB survey |
» {Other disk pul=ars
7 X—ray and y—ray
1 1 1 1 1 |
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PSR J1748-2446ad
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Table 2. The 10 fastest spinning known radio pulsars. Data compiled from the Australia Telescope
MNational Facility pulsar database (33).

Pulsar Spin frequency (Hz) F, (days) ‘min (M) Eclipse fraction Location
J1748-2446ad 716.358 1.0944 0.14 0.4 Terzan 5
B1937+21 041.931 isolated Galaxy
B1957+20 622.123 0.3819 0.021 0.1 Galaxy
J1748-24460 596.435 0.2595 0.035 0.05 Terzan 5
J1748-2446P 578.496 0.3626 0.37 0.4 Terzan 5
J1843-1113 541.812 isolated Galaxy
J0034-0534 532.714 1.5892 0.14 0 Galaxy
J1748-2448Y 488.243 1.17 0.14 0 Terzan 5
J1748-2446V 482.507 0.5036 0.12 0 Terzan 5
BOO21-72) 476.048 0.1206 0.020 0.1> 47 Tucanae
05
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PSR J0737-3039A/B
Modulation of B pulses by A

* “Drifting subpulses” observed in B pulse
emission in leading bright phase, P, ~ P,
e Drift rate of 0.196 cycles/period

* Ratio of pulsar barycentric periods:
Pg/P, =122.182

» Doppler shift from varying separation of A
& B - at orbital longitude 205°, predicted
beat frequency ~ 0.196 cycles/period, exactly
as observed!

* Suggests that modulation is due to impact
of A’s magnetic-dipole radiation field on
B’s magnetosphere, rather than A pulses or
wind

» Mechanism not clear - modulation of beam
direction or emission intensity?

(McLaughlin et al. 2004)
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Giant pulses All pulses
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GET Spigot, 42 GHz
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Thank you for you
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