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The objects of interest

¢ GCRTJ1745 * MKT J1935+2148 }  GLEAM-X J1627 ILT J1101+45521
GPM J1839-10 *  ASKAP)1935+2148 A PSR J0901-4046 ILT J1101+5521 sub

FRBs — ms bursts, extreme luminosities e

..b .""’.’ ©e

Pulsars — broad population, from ms to
tens of seconds

Fast Radio Bursts
-

SGR 193542154

Long-period transients — newly

emerging population it . Hovne
eesd @

LOFAR: uniquely sensitive to dispersion, - ) .RSCVn/Algols
: . 7 Magnetic CV
scattering, absorption '
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Flare Stars/Brown Dwarfs
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De Ruiter et al. 2024

4ASTROFL “SHE 2

Dirk Kuiper - LFM 2026



)

Original LOTAAS Setup
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Original LOTAAS Setup
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Original LOTAAS Setup
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Why reprocess?

Original single-pulse search had limitations

Transient landscape has changed since LOTAAS

= Signhals may still be hiding Iin there

Gopinath et al. 2024 —-03 00 03

Pleunis et al. 2020
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Maybe even more importantly?

Storage and data management

o Data Archive 100 TB

Members =

Rate per 10 TB per 5 years’ 784 euro ~ 16 X reduction

*This equates to 15.86 euro per 1 TB per year

ASTROFL - SH
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Flatfielding as a concept

Astrophysical source localised to one TAB
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Flatfielding as a concept

Astrophysical source localised to one TAB

O  TABs (61)
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Slowly varying RFI present in all TABs
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IASTROFL

Astro pulse

—— Source beam

Beam average

© S0

Raw source beam
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Amplitude

Astro pulse
Source beam

Astro pulse
—— Other beam

Beam average

S0

Beam average

Raw source beam

False positives from near-common RFI
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Raw source beam

Astro pulse == Beam average

—— Source beam
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After flatfielding

Astro pulse
— Flatfielded source
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Time (s)
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Optimizing the flatfield
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ASTROFL - SH

—== Incoh baseline
® Null-selected neighbours
® Beam of interest

RA offset (deg)
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Original tied-array target beam (S/N=9.7) Smoothed average of 48 null beams (S/N=3.0) Smoothed incoherent reference beam (S/N=4.1)
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Now with LOTAAS data

Timescale 1/f (s)
100 10

DM = 45.185 pc cm™3

1072 10!
Frequency (Hz)
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Now with LOTAAS data

Timescale
100 10

DM = 45.185 pc cm ™3
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Now with LOTAAS data

—_
W
o

N
s
g
>
o
=
)
=]
&
d
—
I

Good channels post-fold:
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Now with LOTAAS data
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Good channels post-fold:
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From millions to thousands

DM (pc cm™3)
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| ots of redetections

downsampled_L81625_SAP2_BEAM3_32bit_ff.fil DM-15.20 Width=3 S/N=15.68

FETCH: :1.00 | b:1.00 | c:1.00 | d:1.00 | e:1.00 | F:1.08
Gate: madels>-0.60 = 6/6 (need 2)

09 | U: 220,94 b: 40
OM YMW16: 36.8 pc /

RA: 09:21 +11:27:51
Max DM NE2001: 43.6 cn3 | Ma:

Freq(MHz)

2367.00 2367.25 2367.50 2367.75 2368.00 2368.25 2368.502366.50 2366.75 2367.00 2367.25 2367.50 2367.75 2368.00 2368.25

Time(s) Time(s)
No LOTARS sources near pointing

Dirk Kuiper - LFM 2026
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esults

downsanpled_LB0593 SAP2 BEAM37 32bit ff.fil DH-35.10 Width=6 S/

FETCH: 211,00 | b:1.00 | 1100 | d:1.00 | e:0.52 | £:0.97
5320.60 = 5/6 )

downsampled_L81625_SAP2_BEAM3_32bit_ff.fil DM-15.20 Width=

FETCH: 2:1.00 | b:1.00 | c:1.00 | d:1.00 | e:1.00 | F:1.08
Gate: models>-0.50 = 6/6 (need 2)

RA: 69:2
Max DM KE:

351450 351475 351500 351525 351550 351575  3516.00 3514.25 3514.50 3514.75 3515.00 3515.25 351550 3515.75 3516.00
Time(s) Time(s)
No LOTAAS sources near pointing

2367.00 236725 2367.50 2368.00 2368.25 2368.502366.50 2366.75 2367.00 2367.25 2367.50 2367.75 2368.00 23
Time(s) Time(s)
No LOTARS sources near pointing
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downsanpled_LB0593 SAP2 BEAM37 32bit ff.fil DH-35.10 Width=6 S/

Lots of redetections

15.00 DEC: +11:27:51.00
01:'28.9 pe / cn3 | M

downsampled_L81625_SAP2_BEAM3_32bit_ff.fil DM-15.20 Width=

FETCH: 2:1.00 | b:1.00 | c:1.00 | d:1.00 | e:1.00 | F:1.08
Gate: models>-0.50 = 6/6 (need 2)

downsampled_L256569_SAPO0S_BEAMG15_32bit_ff.fil DM=26.60 Width=3 S/N=16.21

FETCH: 2:1.00 | b:1.00 | c:1.00 | d:1.00 | e:1.00 | :1.00

DEC: +57:27:42,00 | L: 86.98 b:
.2 pc / cr3 | Max DM YMW16: 53.7 p

516.00 3514.25 3514.50 3514.75 3515.00 3515.25 351550 3515.75 3516.00
Time(s)

Freq(MHz)

es near pointing

211175 211200 211225 211250 211275 2113.00 211325 2113.50 2111.75 2112.00 2112.25
Time(s)

No LOTARS sources near pointing
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211250 2112,

1300.00

1300.25

1300.50

Time(s)

2113.00 211325

Time(s)

2113.50

1300.75

1301.00

downsanpled_LB0593 SAP2 BEAM37 32bit ff.fil DH-35.10 Width=

FETCH: 211,00 | b:1.00 | <1100 | d:1.00 | e:0.52 | £:0.97

RA: 01:03:09.00 DEC: +53:55:25.00 | 1: 124.68 b: -8.91
Max DH NE2001: 143.1 pc / cm3 | Max DM YMA16: 157.3 pc / cm3

1301.25 1299.50 1299.75 1300.00 1300.25 1300.50 1300.75 1301.00 1301.25
Time(s)

No LOTAAS sources near pointing
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211175 2112.00 211225 2112.50 2112.75 2113.00 2113.25 211
Time(s)

No LOTAAS sources near pointing
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A (tentative) new detection

ASTROFL - SH

Dirk Kuiper - LFM 2026

24



tentative) new detection

RA (J2000): 23:34:58.00 | DEC (J2000): +23:10:24
Galactic 1: 100.96°, b: -36.41°
Max DM (NE2001): 42.0 pc / cm3 | Max DM (YMW16): 34.3

o
N]

o
S

Frequency (MHz)
DM (pc cm-3)

2878.00 2878.25 2878.50 2878.75 2879.00 2879.25 2879.50
2878.00 287 2878.50 2878.75 2879.25 2879.50 2879.75 Time (s)
Time (s)

Dirk Kuiper - LFM 2026
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pc / cm3

2879.75
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tentative) new detection

RA (J2000): 23:34:58.00 | DEC (J2000): +23:10:24.00
Galactic 1: 100.96°, b: -36.41°
Max DM (NE2001): 42.0 pc / cm3 | Max DM (YMW16): 34.3 pc / cm3

o
N]

o
S

Frequency (MHz)
DM (pc cm-3)

2878.00 2878.25 2878.50 2878.75 2879.00 2879.25 2879.50 2879.75
2878.00 287 2878.50 2878.75 2879.25 2879.50 2879.75 Time (s)
Time (s)
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What lies ahead?

- LOFAR 2.0: EuroFlash backend - clone of COBALT3

- Wide-field searches: up to ~1000 tied-array beams

- Single-pulse searches up to extragalactic DMs (>1000)
- Running in parallel with LOFAR 2.0 observations

- Can we use flatfielding in real time?

- More efficiently use computing resources

EURQFL A SHE

ASTROFL - SH

Dirk Kuiper - LFM 2026
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Outlook

Takeaways

- Flatfielding slashes false positives (~200x)

- Recovers known pulsars & reveals new signals

- Pipeline on EuroFlash — full LOTAAS in ~1yr

- LOFAR 2.0 + EuroFlash — scalable commensal searches

- - .=E E:. This project has received funding from the European Research Council
=EE E U R FL s H EE: T H- (ERC) under the European Union’s Horizon 2020 research and i tion
= - " " programme ("EuroFlash’; Grant agreement No. 10 79)
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How does the rea

Object:

| data look?

LOTAAS-P1813C-SAPO

Telescope:

Instrumes

1 38.00
+50:30:12.00
2018-05-17 18:39:00.000
0.007864

Teotat (S): 3599.72
Frequency Range (MHz): 119.48 - 151.07
Block Size: 10

RFI Fraction:

Time Averaging Factor:

Num Channels:

Num Intervals

SR

Time (s)

Dirk Kuiper - LFM 2026

Data Typ
Barycentri
Pulsarcentric:
Channel Width (MHz)

32 bit
0

0
0.048828

RFI Mask

— original

Flag

100 200 300
Mean Intensity

d

408.00 025 050 075 1.00
Flagging Fraction
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How do

IASTROFL - SH
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Flagging Frac

Original

Intensity Avg by 16
Intensity Avg by 128
Intensity Avg by 512
Intensity Avg by 1024
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Original Flagged

Flagged Intensity Avg by 16
Flagged Intensity Avg by 128
Flagged Intensity Avg by 512
Flagged Intensity Avg by 1024

Flagged Intensity




—— Original
~— Flagged

[
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g

Object:
Telescope:

Observation Date:
Tsample

LOTAAS-P1813C-SAPO Teotar (5): 3599.72

LOFAR Frequency Range (MHz):  119.48 - 151.07 .

Unknown Block Size: 1000 g:f\j;yn";m
11:15:38.00 RFI Fraction: o a89% e,
+50:30:12.00 Time Averaging Factor: 128 Channal e (Wit
2018-05-17 18:39:00.000  Num Channels: 648 !
0.007864 Num Intervals: 457

of

Me;!ods

32 bit
0

0
0.048828

RFI Mask

— original

. o by 128
Intensity Avg by 512
—— Intensity Avg by 1024

— original Flagged

q Intensity Avg by 512
—— Flagged Intensity Avg by 1024

original
Flag

. fufhi

2000
Time (s)

00
Mean Intensity

Dirk Kuiper - LFM 2026
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Flagging Fraction
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Time (s)

2000
Time (s)

Mean Intensity
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Text HERE

Flagging Fractiol
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Flagged Intensity

Intensity Avg by 16
Intensity Avg by 128
Intensity Avg by 512
Intensity Avg by 1024

Original Flagged

Flagged Intensity Avg by 16
Flagged Intensity Avg by 128
Flagged Intensity Avg by 512
Flagged Intensity Avg by 1024




—— Original
~—— Flagged

Text HERE
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Processing progress

Pipeline running on SPIDER
. LOTAAS Reprocessing @ SURF

i Expected completron Q3 2026 (~1 year)

Full reprocessing: ~20000 GPU hours + 1000000 CPU hours

ASTROFL - SH
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