Pulsar Searches

Finding Exotic Systems to Use as Astrophysical Laboratories

Fermi Millisecond Pulsars Arecibo PALFA Survey

Charting the Galactic population of Finding millisecond pulsars deep in
gamma-ray sources the Galactic plane
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“A 350-MHz GBT Survey of 50 Faint Fermi y-ray Sources for Radio Millisecond Pulsars” Hessels
et al. 2011, AIPC, 1357, 40

“Two Black-Widow Gamma-Ray Millisecond Pulsars” Hessels et al. 2011, in prep.

‘A Gamma-Ray Redback Millisecond Pulsar” Hessels et al. 2011, in prep.

‘PSR J0340+4130: A Fermi-detected isolated millisecond radio pulsar” Bangale et al. 2011, in
prep. (including Hessels)

“Arecibo Pulsar Survey Using ALFA: Probing Radio Pulsar Intermittency And Transients™ Deneva
et al. 2009, ApdJ, 703, 2259 (including Hessels and van Leeuwen)

“Pulsar Discovery by Global Volunteer Computing” Knispel et al. 2010, Science, 329, 1305
(including Hessels and van Leeuwen)

‘PSR J1856+0245: Arecibo Discovery of a Young, Energetic Pulsar Coincident with the TeV y-Ray
Source HESS J1857+026” Hessels et al. 2008, ApjL, 682, 41 (including van Leeuwen)

GBT 350-MHz Surveys LOFAR Surveys

Finding northern MSPs for the All-sky surveys for pulsar and fast
pulsar timing array ~_ lransients

Cumulative S/N of PSR B2217+47 in 127 Simultaneous Tied-Array Beams

Millisecond Pulsar J1023+0038

Observed for a full orbit at 92cm with WSRT

Cumulative Pulse Profile
~10 million pulses summed
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Zoom of “mini eclipses”
and eclipse delays
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2 Pulses of Best Profile Search Information
Candidate: ACCEL_Cand_2 RA o000 = 23:17:26.5502 DEC pp00 = 68:44:25.4076
Telescope: LOFAR Folding Parameters
Epochy,,, = 55559.64583330000  Reduced X° = 3.279  P(Noise) < 1.16e—49 (~14.80)
Epochbw = 55559.64567106420  Dispersion Measure (DM) = 71.876
T = 0.00065536 Piopo (ms) = 813.4076(11) Ppary (ms) = 813.4076(11)
P
p
p

Eclipse -E
= =
¥

—

-
0
=
= 5191680 i

topo (5/5) = 0.0(2.4)x107° P (s/s) = 0.0(2.4)x107°

b
Data Avg = 9.480-08 rono (5/57) = 0.0(4.6)x107'2 0% (s/5?) = 0.0(4.6)x107'2
Binar:

: Data StdDev = 9.508e+04

x Profile Bins = 200
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Pulsar in the main eclipse
~50% of the orbit at 92cm

Artist's Impre'ssion: Bill Saxton (NRAO)

2000: low-mass X-ray binary 2009: millisecond pulsar

“A Radio Pulsar/X-ray Binary Link” Archibald et al. 2009, Science, 324, 1411 “Observing pulsars and fast transients with LOFAR" Stappers, Hessels et al.
(including van Leeuwen, Kondratiev, and Hessels) 2011, A&A, 530, 80 (including van Leeuwen, Kondratiev, Alexov and Coenen)
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