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How to do a blind survey

 Many images as sensitive as possible on a given timescale
* Search through for anything that changes in the images

» Datasets typically have more than

— 1,000 unique sources
— 10,000 images
— 100,000 individual source extractions
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The LOFAR Transient Pipeline (TraP)
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Swinbank et al. (2015)

Publicly available:
http://docs.transientskp.org
(Documentation)
https://github.com/transientskp/tkp
(Code)
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https://github.com/transientskp/tkp

Variability Parameters

e After each new data point is inserted into the
database we calculate:

— Variability Index: V, = (i)
I
— Weighted Chi-squared: N [— oI
M = 1 wl? — —
N-—-1 w

S = Unbiased standard deviation
| = Integrated flux See TraP documentation to
N = r\:umber 0f1datap0|nts see how these can be
“='62 = (Flux erron)2 calculated in aggregated

way from image to image
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Interacting with the TraP database:
“Banana”

Lightcurve for Running Catalog #2603
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Developing tools to interact with the
TraP database

: Jupyter FilterVariables Last Checkpoint: 01/25/2017 (autosaved)
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In [12]: tmp=[x[0] for x in plotdata if x[1]>10.**sigcutx and x[2]>10.**sigcuty and x[7]==None and x[6]>1] 1
Irclilgrans=[ 1 ? s g Y d I re Ct

if len(tmp)>0:

IdTrans=np.sort(np.unique(tmp), axis=0) i nte ra Ct i O n

else:
print "No Variables"

for a in IdTrans: With the

print websiteURL+str(a)

http://banana.transientskp.org/r4/vlio_AR R4/runningcatalog/1208 d ata b a S e S

http://banana.transientskp.org/r4/vlio_ AR R4/runningcatalog/2893
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TraP tools available

[ CO m p | eX a n a |yS i S n OW O transientskp / TraP_tools @uUnwatch- | 6 | | destar | 0 | | Yrork | 3

d S 0 Pull requests ‘0 Projects o Wiki Insights Settings

<> Code ssue
L]
O ft e n C O l I I p | e t e d u S I n g A python library of tools to process and analyse TraP data, including example scripts and Jupyter notebooks
y i

aaaaaaaaaaa

Edit

J u pyt e r N Ote b O O kS O 46 commits ¥ 6 branches > 0 releases 22 5 contributors
° Branch: master ~ || New pull request Create new file = Upload files | Find file | [ELLECTCEIG
U S I I |g S QL a | C I I e I I ly to AntoniaR Merge pull request #6 from ZackfromEarth/master

B PreTraPimageQC cleaned up 3 months ago
a C C e S S | ra I a t a a S e [ databaseTools woops forgot these 3 months ago
B exampleScripts Merge pull request #7 from transientskp/Databasetools 3 months ago
[ tools Merge pull request #7 from transientskp/Databasetools 3 months ago
. A I I | St‘ r a I I | t‘ a I I I a r‘ [E) README. .md Updated README 5 months ago
k . t | | README.md V
TraP_tools

p A python library of tools to process and analyse TraP data, including example scripts and Jupyter notebooks
L
available Folders

e Others welcome to https://github.com/transientskp/TraP tools
contribute their

. Thanks to: Mark Kuiack, Kriek van der Meulen,
SCrl ptS Zack Meyers, Kelly Gourdji, Bart Scheers
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TraP Successes

* Already used with
— LOFAR
— AARTFAAC
— MWA
— AMI
— VLA
— ATCA
— ASKAP/BETA
— MeerKAT
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Flux density (m]y)

First MeerKAT Transient
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* The radio light curve of MKT J170456.2-482100, the first
blindly detected MeerKAT transient. This transient is
coincident with a K-type sub-giant star. Driessen et al. (submitted)
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AARTFAAC

a real-time transient machine using LOFAR

Array Elements 288 inverted V
antennas
Freg. Range (MHz) 30-80
Field of View (sr) Tt
Angular Resolution 60
(arcmin)
Spectral Res. (kHz) 15
Temporal Res. (s) 1)
Sensitivity (Jy) 40 Credit: Mark Kuiack
Prasad et al. (2014, 2016) See also poster P10.35 by Aleksander Shulevski
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AARTFAAC: detection of extreme giant
pulses from a pulsar
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Variability Index

Interpreting TraP results

ol 21 ot el e
10 LIRS 3 e i T
1071}
1072}
1073
«+o fred
10~ «. gaussian || |
*+ periodic
single flare
slow fall
1075 F slowrise |[] |
stable
turn off
6 =*s turn on
10~ ‘ S : : . : . : . . . : : )
1071071071010 °"10~10*102101 10° 10 10 10° 10 10° 10°

Reduced Weighted X2

TraP stores variability
parameters for all
sources in a database

Using machine
learning strategies
we can identify
transient and variable
sources

Rowlinson et al. (2019, A&C)
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Mining the databases with machine
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Interpreting TraP results
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Conclusions

* TraP is a radio transient detection pipeline that is the
only one of its kind that is publicly available

* A number of successes and already used with many
current state of the art radio facilities

* Longterm plans:
— Expand capability for next generation surveys
— Make databases publicly available

— Implement machine learning algorithms
— Publish real-time alerts




