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The Transients Pipeline (TraP):

See talk by A. van der Horst
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The Transients Pipeline (TraP):

See talk by A. van der Horst
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S = Unbiased standard deviation

TranSient Par’am ete rs: | = Integrated flux

N = Number of datapoints
1 1

" €2 (Flux error)?

W
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S = Unbiased standard deviation

TranSient Par’am ete rs: | = Integrated flux

N = Number of datapoints
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" €2 (Flux error)?
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@ Weighted y? of a fit to a constant
flux:
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S = Unbiased standard deviation

TranSient Par’am ete rs: | = Integrated flux

N = Number of datapoints
1 1

W=
e2  (Flux error)?

@ Weighted y? of a fit to a constant
flux:
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The Radio Sky Monitor:

per month for 6 months {0 NI S |
4 frequencies (124, 142, 156 | ~__
and 185 MHz) s R

2x | I min consecutive
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The Radio Sky Monitor:

: O

7/

itabases Database rsm5 Dataset RSM - QC

Transients Images Extracted Sources Running Catalogs Monitoring Lists
DatasetID 3 number of sources =
Description RSM-QC 50
Reprocessing step 2
Processing started March 10, 2014, 12:57
p.m. 40
Processing Finished March 11, 2014, 2:25 3 ,
v .
p.m. § 30 |
detected transients 9765 > |
Total image count 13041 > ’
Rejected image count 2555 é 20
running catalogs 6165 2
extracted sources 290189
10
0 o 500 1000 1500 2000 2500 3000
Screenshot from Banana mage
G. Molenaar & TraP developers | @8 149 MHz @B 156 MHz BB 185 MHz B 124 MHz
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Credit: A. Stewart, J. Broderick, A.Rowlinson

Credit: R.

Typical RMS noise: 23. 6Jr7 % mlJy
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Weighfed reduced X
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The Radio Sky Monitor
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Simulations:

Single epoch

@ 4400 images

@ 440 unlque Turn on Turn off
transient
sources

@ 55 different Slow rise Slow decay
combinations

of max flux and
quiescent flux
for each type

Gaussian Periodic

10 O 2
Snapshot number
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Stable sources are
taken from the Radio
Sky Monitor
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Choosing thresholds:

TP

- p . . _
! i recision TP—I—FP

@ Trial different thresholds to classify
known variable and stable sources

o threshold (V)

@ Count the sources falling in these
categories:

@ TP:True Positive
@ FN: False Negative

® FP: False Positive

o threshold (V)

@ Calculate precision and recall

@ Choose the sigma thresholds that
provide required precision and recall

0'%.0 05 1.0 15 20 25 3.0 35 40
o threshold (7,)
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Plots from Banana

Ca N d i d ate Tra NS i e nt: G. Molenaar & TraP developers

Lightcurve for transient #5531
start date Unknown

Mar 1 00:00 Apr 1 00:00 May 1 00:00 Jun 1 00:00 Jul 1 00:00

H 124 MHz W 149 MHz 156 MHz W 185 MHz @ trigger

Highcharts.com
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Plots from Banana

Ca N d i d ate Tra NS i e nt: G. Molenaar & TraP developers

Lightcurve for transient #5531 = Lightcurve for Running Catalog #3440 =
start date Unknown start date Unknown

Flux (Jy)

Mar 1 00:00 Apr 1 00:00 May 1 00:00 Jun 100:00 Jul'100:00 ' Mar 1 00:00 Apr 1 00:00 May 1 00:00 Jun 1 00:00 Jul 1 00:00

[l 124 MHz W 149 MHz 156 MHz ® 185 MHz @ trigger] [. 124 MHz m 149 MHz 156 MHz m 185 MHZ]

Highcharts.
ighcharts.com Highcharts.com

Lightcurve for Running Catalog #3489 =

start date Unknown

@ Caused by a change in
demixing settings

@ “ignore target” option was
changed from true to false

Flux (Jy)

@ Affects brightest sources

Mar 1 00:00 Apr 1 00:00 May 1 00:00 Jun 1 00:00 Jul 1 00:00

[ H 124 MHz W 149 MHz 156 MHz ® 185 MHZ]

Highcharts.co
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Can we do better?

10

@ Logistic Regression

@ Linearly separate in
multiple dimensional
space

@ Use multiple features
for each source:

@ Weighted reduced y? -
(Nv) - S RRE RS sble
@ Variability index (Vv) | B

turnon
slowfall
. turnoff
@ M a.XI m U m fI UX slowrise

*» Qaussian
*« singleflare

@ Maximum flux ratio

10° 10! 102 10° 10* 102
Max Flux (Jy) MaxFlux / Average Flux
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Conclusions:

@ The Transients Pipeline (TraP) is performing well and we can
confidently detect variable sources in the Radio Sky
Monitor dataset if their fluxes are >0.6 Jy and max flux /
average >2

@ Tools in development to automatically train the TraP
parameters

https://github.com/AntoniaR/scripts/tree/machine_learning/TraP_trans_tools

@ Image reliability is essential. VWWork is ongoing to reduce
calibration and imaging issues to prevent false transients.
Scripts to train TraP quality control settings available:

https://github.com/transientskp/scripts/tree/master/TraP_QC diagnostics
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