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What’s a RRAT?

Definitions vary...

A pulsar only detectable by its single pulses

Pulses not detectable every period; up to 
~1000 periods of separation between 
pulses

Won’t be seen in periodicity searches
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Motivation

Why search for RRATs?

Known RRAT population 
very small

Don’t yet know where fit 
in with pulsar population

Evolutionary link?

RRATs may outnumber 
regular pulsars!

RRAT parameters taken from The RRATalog (McLaughlin).
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GBT Drift-scan Survey

How do we search for RRATs?

GBT 350 MHz Drift-Scan Survey

30,000 140-s pointings, 10347 
sq deg

Produce diagnostic single pulse 
plots as part of survey 
processing (PRESTO)

Manually examine plots
Image credit: NRAO
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Why automate the search for RRATs?

30,000+ pointings in GBT drift-scan survey = 30,000+ 
single pulse plots to manually examine = tedious!

Developed a post-processing identification algorithm 
for single pulse candidates: distinguish astrophysical 
pulses from RFI

Universal: can be applied to future surveys
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Search Algorithm



Search Algorithm

Initially: single pulse candidate events for every beam

Idea: group 
together events 
which may belong 
to the same pulse, 
based on proximity 
in t, DM

• dot size ~ S/N

Single pulse plot for RRAT J2324-0507.

Single pulse plot for RRAT J2324-0507.
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Search Algorithm

Initially: single pulse candidate events for every beam

Idea: group 
together events 
which may belong 
to the same pulse, 
based on proximity 
in t, DM

• dot size ~ S/N

then: score groups to distinguish 
astrophysical pulses from RFI

Single pulse plot for RRAT J2324-0507.

ˆ
ˆˆ

Single pulse plot for RRAT J2324-0507.
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Search Algorithm

Raw data

Significant 
events

Brightest at 
DM=0?

Group events + score 
groups: potential 

pulses?
S/N

behaviour?

Very bright?

RFI
Likely a 
pulse

Pulse

Rated groups in newly 
discovered RRAT 
J1537+2350.
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Search Algorithm

Finally, examine flagged 
beams

Go back to raw data to 
check for dispersion 
relation (“waterfall plots”)
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Results

34 RRAT candidates found overall in drift-scan survey

vs. 31 regular pulsars (!)

Of the 8 followed up, 7 have been confirmed

Hope to begin timing these sources soon

Remaining candidates await confirmation 
observations
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Discovery & Confirmation

J1704-0440, P=0.238 s
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✓CONFIRMED



Discovery & Confirmation

J2324-0507, P=0.869 s ✓CONFIRMED
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Discovery & Confirmation

J1537+2350, P=3.45 s

Chen Karako, Aug. 21, 2012                                                                                                                       IAU Symposium 291, Beijing

✓CONFIRMED



looking ahead...

Timing of confirmed sources

Follow up of remaining 26 candidates

Improvements to algorithm will allow to identify 
weaker pulses (there may still be more RRATs in the 
data!)

Making code more robust to RFI will further reduce 
time spent manually examining flagged plots

Implement code on other surveys, eg. GBNCC
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