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LOFAR software landscape:  
LOFAR2 Pulsar Pipelines
Vlad Kondratiev
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rapidly rotating
highly-magnetised neutron star,

«electric lighthouse»
What is pulsar?
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LOFAR2
Pulsar Pipelines 

□ Pulsar Folding

□ Fly’s Eye (FE)

□ PSRFITS

□ Re-digitization

□ Gridding

□ Dynspec

Centrally run on CEP6



  

LOFAR2
Pulsar Pipelines 

□ Pulsar Folding

□ Fly’s Eye (FE)

□ PSRFITS

□ Re-digitization

□ Gridding

□ Dynspec

Centrally run on CEP6

a.k.a.
PulP2

or
PulP2 pipelines



  

LOFAR LBA

LOFAR HBA

Dispersion
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PSR B2021+51 DM is off by only 3 pc/cc!

● DM [pc cm-3] measures the integrated column density  of free electrons along the line of sight

● Can be corrected using (in)coherent dedispersion

Dispersion
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PSR B0943+10

in a nutshell

Folding



  

Pulsar Folding pipeline

Input
parameters

sasid

h5in

nbins

. .
 .

DSPSR

─

coherent

dedispersion

and

folding

Part 0

Part 1

Part 2

Part N

. .
 .

PSRADD 

─

adding

 frequency 

parts 

together

RFI

Zapping

(optional)

Optimizing

Pulsar

Period

and

Dispersion

Measure

(optional)

Creating

QUICKVIEW

and

summary

 diagnostic

plots

Output
Parameters

  
   workdir

● folded data 
cube(s)

● quickview 
● summary pdf
● parfile
● pipeline.log
● ...

input files (h5in): 
● raw beamformed HDF5 (32-bit and 8-bit):

✔ XXYY (complex-voltage)
✔ Stokes I

pipeline runs per TAB



  

`

Quickview diagnostic plot

←XXYY 

Stokes I → 



  

Pulsar Folding pipeline
 Development — done

→ https://git.astron.nl/RD/pulp2-cwl-folding
 Integration in TMSS — done

□ ingest — not yet finished / to be tested

What is next?
○ support / maintenance
○ IQUV support
○ calibration (flux & pol)

* TMSS – Telescope 
Manager

Specification
System

https://git.astron.nl/RD/pulp2-cwl-folding


  

Fly’s Eye (FE) pipeline

 Extension of the Pulsar folding pipeline for FE 
observations with multiple station beams:

□ runs folding pipeline for each station beam
□ creates FE diagnostic plot

 To check quickly the station’s health during 
commissioning and operations

 Development — done
→ https://git.astron.nl/RD/pulp2-cwl-folding

 Integration in TMSS — not yet

https://git.astron.nl/RD/pulp2-cwl-folding


  

PSRFITS pipeline

 Development — done
→ https://git.astron.nl/RD/pulp2-cwl-psrfits

 Integration in TMSS — not yet

 Diagnostics:
● samples’ histograms
● dynamic spectrum

raw beamformed HDF5 data   →   PSRFITS format
https://www.atnf.csiro.au/research/pulsar/psrfits_definition/Psrfits.html 

https://git.astron.nl/RD/pulp2-cwl-psrfits
https://www.atnf.csiro.au/research/pulsar/psrfits_definition/Psrfits.html


  

PSRFITS pipeline



  

Re-digitization pipeline
raw beamformed 32-bit XXYY HDF5 data   →   8-bit HDF5

 Development — done
→ https://git.astron.nl/RD/pulp2-cwl-redigitization

 Integration in TMSS — not yet

Cobalt3 can also record 8-bit data directly.

However, can still be used when recording of 
32-bit data is needed for different science cases 

https://git.astron.nl/RD/pulp2-cwl-redigitization


  

Gridding pipeline Dynspec pipeline

 Development — later this year (TBD)
□ will run folding pipeline for each TAB
□ will create tied-array heatmap for source 

localization

extension of Pulsar Folding pipeline for multi-
TAB observations

van Haarlem et al. (2013)

concept example

time-frequency averaged dynamic spectra 
of the raw beamformed data

 Convert raw beamformed data (for LOFAR1 
described by ICD3) to Dynspec data (described 
by ICD6 in LOFAR1)

 Successor of Dynspec Toolkit Container (DTC) 
developed by Nicolas Vilchez for LOFAR1

 Development — TBD

* ICD — Interface Control Document 
(data format definition)



  

Thank you!

Questions?..
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