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NenuFAR pulsar instrumentation overview

L. Bondonneau, G. Theureau, J.M. Grießmeier,  
I. Cognard, L. Guillemot  
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The first observation of pulsar

First pulsar discovered at 
81.5 MHz (Hewish et al. 1968). 

The IPS array (Interplanetary Scintillation Array) near Cambridge 

Jocelyn Bell, 1968
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Diagram of a pulsar Handbook of Pulsar Astronomy 
D.Lorimer & M.Kramer.  

Rapidly rotating neutron star of 
~1.4 M⊙ for a diameter of 20 km.  

Synchrotron Radiation from the 
magnetic poles. 
• generating a radio beam

Introduction: Pulsars
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NenuFAR: Instrumental limits

1. Three modes for the observations 

2. Observational limits 

3. Examples
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NenuFAR: Observation modes

1. folding  

2. single pulse 

3. waveform

Three modes with different levels of compression:
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Introduction: Pulsars

Folding of an observation:

Handbook of Pulsar Astronomy D.Lorimer & M.Kramer.  

Animation folding of a pulsar L. Guillemot (LPC2E) using 
the nançay radio telescope 



08/11/2018 L.Bondonneau (LPC2E) 7

Introduction: Pulsars

The dispersion

Pulsar Astronomy A. Lyne & F. Graham-Smith 

Delay due to the frequency-
dependance of group velocity. 

Δt α f-2 

delay Δt
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Observations avec NenuFAR

Low frequency dedispersion

Dispersed DedispersedPulsar backend
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NenuFAR: Observation modes (folding)

Observation modes: 

1. folding 

2. single pulse 

3. waveform

observatory nenufar

obs.id B1919+21 D20190217T0912 58531

PSRNAME B1919+21

JNAME B1919+21

P0 1.33725300610591

DM 12.44399

length 1406.5208

nsubint 131

center freq. 49.90234375

BW 75

S/N 528.42

%RFI 17.697054

quicklook created February 18, 2019

by quicklook.sh (version 1.14.00, 05.12.2018)

folding mode: 

- folding in real time 

- dedispersion in real time 

- single channel size fixed to 195 kHz 

- low cost in disk space  

produce 1 GB/h 
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NenuFAR: Observation modes

Observation modes: 

1. folding 

2. single pulse 

3. waveform

single pulse mode: 

- recorde each rotation independently 

- dedispersion in real time 

- single channel size fixed to 195 kHz 

- medium cost in disk space  

produce 10 GB/h 

B0809+74
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NenuFAR: Observation modes

- reprocessing 

- folding / singlepulse 

- rechannelization using dspsr 

- no limit on dedispersion

Observation modes: 

1. folding 

2. single pulse 

3. waveform

waveform mode: 

- no rule 

produce 1 TB/h 



01/03/2019 CNRS (LPC2E) 12

NenuFAR: Observation modes

3072 channels
Observation modes: 

1. folding 

2. single pulse 

3. waveform
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NenuFAR: Observation modes

Observation modes: 

1. folding 

2. single pulse 

3. waveform 4 lanes of 37.5 MHz per observation 

- total of 150 MHz of band width 

- able to observed 4 pulsars simultaneously 

- working with mode mixing 

- compatible with Undysputed dynamique 

spectrum

1

2

3
4

analogical beam

numerical beam
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Observational limits: 

1. minimum frequency and DM 

2. the Faraday rotation 

3. calibrations (flux and polarization)

NenuFAR: Observational limits

Limited by the size of the FFT in 

the Graphical Processing Units     

( 8 GB of memory)
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Observational limits: 

1. minimum frequency and DM 

NenuFAR: Observational limits
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Observational limits: 

1. minimum frequency and DM 

2. the Faraday rotation 

3. flux calibration 

4. polarisation calibration

NenuFAR: Observational limits

Linear polarisation is affected by the 

Faraday rotation
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NenuFAR: Observational limits

I Q U V

RM = 3.97 rad.m-2 

- It is the top of the band !!
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Observational limits: 

1. minimum frequency and DM 

2. the Rotation Measure 

3. calibrations (flux and polarization)

NenuFAR: Observational limits

TODO !!
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