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LOTAAS Blind Detections

Highly sporadic emission from nearby source

IAUS291. Pilot pulsar surveys with LOFAR 3
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Figure 2. Pulsar J0240+62, a recent low dispersion measure discovery, was re-detected in the
LPPS survey. The pulsar as found by our single pulse search post processing algorithms is shown
in red and against a noise background in black.
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Figure 3. The two independent discoveries in the LOFAR pulsar commissioning surveys. On
the left PSR J2317+68, found in the LPPS data, and on the right PSR J2243+69, found in the
LOTAS data.

correlator. The observations were taken in December 2010 and early January 2011. Each
LPPS pointing had 7 beams with 6.8 MHz bandwidth, a sampling time of 0.65 ms and
dwell time of 57 minutes. This long dwell time was possible because each pointing covered
about 75 square degrees (see Figure 1). LPPS is comprised of about 250 such observations.
The search processing is now complete, and candidate inspection is in progress.

The search was performed with a custom Python pipeline using tools from the PRESTO
(Ransom 2001) pulsar data reduction package. The data were reduced at ASTRON and
the University of Manchester. We searched the data for both periodicities and single dis-
persed pulses. In Figure 2 we present an interesting single-pulse detection of J0240+62,
a recently discovered pulsar with a low dispersion measure (DM) of ∼ 4 (Hessels et al.
2008). This shows that LOFAR has the outstanding ability to detect low-DM sources.
The periodicity search yielded the first independent† discovery of a pulsar, J2317+68,
with LOFAR (see the left panel of Figure 3).

† Only weeks before the GBNCC pulsar survey had discovered this pulsar (priv. comm.).
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Localizing LOTAAS Sources

Also localize transients



LOTAAS vs. GBNCC

• LOTAAS at 135MHz vs. GBNCC at 350MHz.
• LOTAAS ~25x the data rate vs. GBNCC
• LOTAAS > 30x the field-of view of GBNCC.

• LOTAAS 30x the dwell time of GBNCC.
• LOTAAS ~2x the cumulative sensitivity of GBNCC.
• LOTAAS lower time resolution and significantly worse at 
finding (high-DM) millisecond pulsars.
• LOTAAS likely better at finding intermittent srcs though 
instantaneous sensitivity is ~2.5x lower than GBNCC.

(GBNCC = GBT Northern Celestial Cap 
Survey at 350MHz)

Compare with state-of-the-art



Observing Status

• 273 pointings observed so far; 110 processed.
• 6750 sq. deg. incoherent / 2025 sq. deg. coherent
• 651 pointings needed for sparse pass of Northern 
Hemisphere.

Coverage incoherent beams Coverage coherent beams
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Discovery Status

• Currently at ~1 discovery per 100 sq. deg. - as predicted.
• One new pulsar per 10hrs of observing time - very good. 
• Single-pulse candidate sifting still to be done - more soon.


