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Pulsar Survey Modes

* Incoherent beam(s): large FoV

e Tied-array beam(s): high sensitivity
 Online coherent dedispersion: highest time
resolution.
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LOFAR Pilot Pulsar Survey (LPPS)

* Incoherent beams (all avail. stations)

e 7/ beams of 7/ MHz each and 0.65ms samp.
e 57 minutes per pointing (82GB)

e ~167 sq. deg. FoV per pointing

e ~200 pointings taken during Christmas 2010
e Data being processed on "Hydra” at the
University of Manchester

* Pipeline code written by Thijs Coenen (UvA)
now ready for production.

e Will (re)process all beams in the coming
weeks.
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LOFAR Pilot Pulsar Survey (LPPS)
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LOFAR Pilot Pulsar Survey (LPPS)

LOFAR_HBAD0320

7-beam HBA
grid covers 166
sq deg!!!

NB: beams are 70 275
2x wider than RA
shown here.
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Pulsar Survey Pipeline

2 Pulses of Best Profile Search Information

Candidate: PSR_B1839+56 RA 5000 = 18:25:07.4621 DEC 5000 = 57:16:05.1456
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Epochy,, = 55507.58722220000  Reduced x2 = 51.891 P(Noise) ~ 0

Epochbqry = 55507.59758523902 Dispersion Measure (DM) = 26.788

0.00032768 Piopo (ms) = 1652.9157(15 Ppary (Ms) = 1652.8923(15
10420224 P',wpo (s/s)2= O.2(:’>.:’>)x10_12 P'bqry (s/s)2= 0.1(3.3))(10_12
—584.1 P"topo (s/s°) = 0.0(6.3)x10 P (s/s%) = 0.0(6.3)x10
1.105e+05 Binary Parameters

256 Pop (8) = N/A e = N/A

—2.407e+07 a,sin(i)/c (s) = N/A w (rad) = N/A

2.229e+07

sample

Data Folded
Data Avg

Data StdDev
Profile Bins
hb Profile Avg

Profile StdDev

—

bary

Reduced X2

T
144

5x1077 0 —5%1077
P—dot — 8.0753e—11 (s/s)

\HTHH
I

l

T
142
Frequency (MHz)

Reduced X2

0.5 0 —c;.s
Period — 1652.88609343 (ms)

Freq — 0.605002 (Hz)
—2x107* 0 2x107*

Frac’&ion of Obsewﬁtion

—5x10~7

| |

....I.L..I....I.L.. P I
0 0.5 1 1.5 40 20 O

Phase Reduced X2
B1839+56_L2010_21335_RSP0.sub0000 8-Nov—2010 17:4

Reduced X2
20 40

5x1077

0.5 0 —cl).s
Period — 1652.88609343 (ms)

0
F—dot + 2.9558e—11 (Hz)

0

o

P—dot — 8.0753e—11 (s/s)

& LOFAR Status Meeting - May 18th, 2011 - Dwingeloo ASTRON



LOFAR Pilot Pulsar Survey (LPPS

2 Pulses of Best Profile Search Information
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2 Pulses of Best Profile
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LOFAR Tied-Array Survey (LOTAS)

e Tied-array (coherent) beams (Superterp)

e 19 beams with full 48MHz and 1.3ms samp.
e 17 minutes per pointing (246GB)

e ~3.7 sq. deg. FoV per pointing

e ~200 pointings taken from May 11-15th

e Used CEP2 and the new Scheduler

e Increase in sensitivity ~9xLPPS

e | ess affected by RFI?

e Data being processed on CEP2 (takes
~5hrs per beam using 12 cores)
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LOFAR Tied-Array Survey (LOTAS)

Beam model
Dec=0 Dec = 30 Dec = 50

For 12 Superterp HBA sub-stations

Big thanks to Anna Scaife... Honorary Pulsar Person
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| OFAR Tied-Array Survey (LOTAS)
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Searches with Online Coherent Dedispersion

e Online coherent dedispersion implemented
on BG/P and being integrated in MoM etc..
e Could use this same code to produce
multiple dispersion measures (beams) in a
single direction.

e This would provide a powerful tool for
targeted searching for millisecond pulsars
(e.g. search Fermi gamma-ray sources).

e e.g. generate DM 0,2,4,6,... online
(coherently) and then fill in the gaps with
offline incoherent dedispersion.
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Searches with Online Coherent Dedispersion
PSR J0034-0534 with LOFAR

Spin Period: 1.88ms
DM: 13.77pc cm3

Center Freq.: 140MHz

0.5 1 1.5

Rotational Phase

* e.g. generate DM 0,2,4,6,... online (coherently) and then fill
in the gaps with offline incoherent dedispersion.

e Hybrid coherent/incoherent search, greatly reduces intra-
channel smearing and opens the high DM space for MSP
searches.
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Summary

e ALOFAR pulsar search pipeline has been
developed and is being optimized by running
on real LOFAR data.

 Two large datasets exist (LPPS and
LOTAS) and provide the prospect for not
only debugging any remaining issues, but
also for finding new sources soon.

e Blind searches for millisecond pulsars
would be greatly aided by an online coherent
dedispersion mode for multiple DMSs.
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