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ASTRON

LOFAR Pulsar Surveys

All sky:

Large core FoV allows for long

y position (kpc)

integrations even on all-sky

height above the galactic plane (kpc)

(van Leeuwen 2004)

x position (kpc)

Targeted:

+69° 08'

Use larger part of array for increased sensitivity
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ASTRON

LOFAR Pulsar Surveys

All sky:

Best low-freq FRB limit,

First pulsar detections

(Coenen, van Leeuwen, et al. 2014)
-- For update, see Daniele Michilli’s talk

Targeted:

Hosts (SNRs, GCs, Gals) & point sources (radio, X/y-ray)
(e.g. Mikhailov & van Leeuwen 2016)
-- This talk
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ASTRON

Hosts — Supernova Remnants

Eight supernova remnants (Straal & van Leeuwen 2016):
W51C, G63.7+1.1,, G065.3+5.7, Cygnus Loop, DA530, G141.2+5.0, G150.3+4.5, IC 443

Declination
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Low-Freq ABQ 2015
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Hosts — Globular Clusters

GC M15 (ter Veen, van Leeuwen, et al. 2015)
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Hosts — Globular Clusters AST('(ON

GC M15 (ter Veen, van Leeuwen, et al. 2015)
Test pulsar detected .. But GC pulsars surprisingly absent

2 Pulses of Best Profile Search Information
Candidate: PSR_2124+1407 RAjp000 = 21:24:46.5951 DEC 5000 = 14:07:19.3677
Telescope: LOFAR Foldlng Parameters
Epochy,,, = 56535.91319445962  Reduced x = 3.921 P(Nonse) < 1.3e-23 (x9.90)
Epochyg, = N/A Dlsperslon Measure (DM; pc/cm®) = 30.120
8.192e—05 topo (MS) = 694.0650(34 m (ms) = N/A
43876352 ,m (s/s) = 0.0(7.4)x10™ M (s/5), = N/A
8.161e+05 P opo (8/57) = 0.0(1.3)x107"" P oary (s/s?) = N/A
1598 Binary Parameters
64 b (8) = N/A e = N/A
5.594e+11 a sm( )/c (s) = N/A w (rad) = N/A
1.323e+06 Tooi = N/A
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ASTRON

Hosts — Globular Clusters

GC M13 (ter Veen, van Leeuwen, et al. 2015)
M13A detected.. but not other known M13 pulsars. Spectral turn over?

2 Pulses of Best Profile Search Information
Candidate: 10.38ms_Cand RAjp000 = 16:41:40.8800 DEC 5000 = 36:27:15.4000
Telescope: LOFAR Foldmg Parameters
Epochlopo = 56745.09236114097 Reduced x? = 3.901 P(Nmse) < 2.05e-23 (~9.90)
Epoch = 56745.09501244601 Dlspersxon Measure (DM; pc/cm ) = 30.430
4.096e—05 mpo (ms) = 10.37707061(16)  (Ms) = 10.37750945(16)
326107136 QW (s/s) = 6.40(95)x10 "3 Pm (s/s) = 0.0(9.5)x10™ "
4.085e+05 P opo (8/57) = 0.0(4.6)x107"7 P (s/s%) = 0.2(4.6)x107"7
1275 Binary Parameters
64 Porp (8) = N/A e = N/A
2.081e+12 a sm()/c (s) = N/A w (rad) = N/A
2.878e+06
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ASTRON

Hosts — Nearby Galaxies

Four nearby galaxies (Keane et al. 2016, Mikhailov & van Leeuwen 2016):
M31, M33, M81, M82
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ASTRON

Hosts — Nearby Galaxies

Four nearby galaxies (Keane et al. 2016, Mikhailov & van Leeuwen 2016):
M31, M33, M81, M82
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ASTRON

Point sources — Imaging candidates

EOR-field steep spectrum source (Cooper et al. 2016)
PSR J0815+4611

FARDEPTH: 3.500000e+00 2 Pulses of Best Profile Search Information
3C196-L80508-briggs10-800-sc10cls—cutB800-+RMcube-P fits Candidate: ACCEL _Cand_1 RAszp00 = 08:15:58.0000 DEC 5p0q = 46:11:55.0000
s — e Telescope: LOFAR Best Fit Parameters

16°45 - Epochy,, = 56988.09583333333  Reduced x* = 413.720 P(Noise) ~ 0

. Epochy,,, = 56988.00082367174 Dispersion Measure (DM; pc/cm®) = 11.280
8.192¢—05 Piopo (MS) = 434.210865(30) ~ P, (ms) = 434.241253(90,

43745280 Pliope (8/8) = 6.1(2.0)x107'C Pl (s/s) = 5.8(2.0)x10”"
3.096e-08 Piopa (8/8%) = 0.0(3.5)x107"* P (s/8%) = 0.0(3.5)x107"%
5864 Binary Parameters
100 Pep (8) = N/A e = N/A

Data StdDev
Profile Bins
g TR FPCCEPRTERLS, o 3 svii  Profile Avg ~1840 a,sin(l)/c (s) = N/A @ (rad) = N/A
N/A

Profile StdDev 3.878e+06 Towrl = /1
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ASTRON

Point sources — High-energy pulsars

Radio-quiet neutron stars (van Leeuwen, Coenen, et al. 2016)
Geminga: not detected

Best S/N:13.17 DM:9.593 Error: 0.101
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ASTRON

Point sources — Fermi unidentified sources

A search in 150 more Fermi Unidentified sources (Pleunis et al. 2016)

v=135 MHz, 39 MHz BW, 40.96 us sampling, 1600 chonnels
—T 77— 7T

10

Coherent dedispersion search
Runs on DRAGNET cluster
-- see Sotiris Sanidas’ poster
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ASTRON

Conclusions

First LOFAR targeted-search pulsar found, based on steep spectrum imaging source.

Other programs have put first upper limits on the low-frequency pulsed emission in
GCs, SNRs, Nearby galaxies and high-energy pulsars.
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