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High-speed recording
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Top line - pulsed emission detected
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Averaged profiles: 416
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Profile of Von Mises functions fitted to a 30-minute observation with PSArchive’s paas
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Residual (s)
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c
fobserved = freal * c—1v

freal = 1400 Hz

vy = cos 34.3" - £29.8 km/s = £24.6 km/s

c
fmax = 1.400 - eyl 1.400115 Hz

c
fmin = 1.400 - eywi 1.399885 Hz

Pmax — Pmin = 117 us




Effects I’'m overlooking

* Elliptical Earth orbit
e Earth rotates around itself

* Clock drift
* Proper motion of pulsar

... SO let’s use tempo2* for a proper model which incorporates all

* or PINT (Pint Is Not Tempo3), which produces same output



BO3Z29+54 {rms = 4292.3583 us) pre—fit
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BOI29+54 (rms = 390.932 ps) post—fit
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BO329+54 (rms = 196,458 pa) post—fit
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BOI29+54 (rms = 100.013 ps) post—fit
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45 minutes of B0329

BG329+54 2025—0G7—-20_0957_BG329+54.ar.clfd
Freq: 410.745 MHz BW: 20 Length: 2733.818 S/N: 782.070
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One single Crab giant pulse

Some pulsar properties from
from Peter East’s presentation

6. Dispersed in frequency

Crab giant pulse at two bands
Dwingeloo, 2024-07-22
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Crab giant pulse at two bands
| Dielo, 2024-07-22
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Crab giant pulses 2500 -
2000 -
Filterbank files of very bright single Crab pulses: g 12007
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One single Crab giant pulse
° ° b i I == .
ShOWI“g scatterlng Crab giant pulse (DM = 56.73 pc/cc)
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Mode switch

Time (haurs)
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Two modes of pulsar B0329+54

410 MHz
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Hl absorption
Crab nebula
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Hl absorption

B0329+54 .
HI absorption by pulsar B0329+54, v2
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Challenges

Finding operators / tour guides
Keeping the telescope operational

Keeping the clock attached
Not blowing up amplifiers
Etc. etc.



Software used

vrt-ig-tools aquire data, fold real-time, write to data-buffer
pulsar-demo-gui visualize real-time

dspsr fold from dada, create ‘ar’ files

psrchive manipulate ‘ar’files

clfd flag RFlin ‘ar’ files

tempo2 professionaltiming model

pint professional timing model, nottempo3

psrqpy create p-pdot diagram

astropy coordinate computations

scipy fit sine wave model


https://github.com/tftelkamp/vrt-iq-tools
https://github.com/tftelkamp/vrt-iq-tools
https://github.com/tftelkamp/vrt-iq-tools
https://github.com/tftelkamp/vrt-iq-tools
https://github.com/tftelkamp/vrt-iq-tools
https://gitlab.camras.nl/thomas/pulsar-demo-gui
https://gitlab.camras.nl/thomas/pulsar-demo-gui
https://gitlab.camras.nl/thomas/pulsar-demo-gui
https://gitlab.camras.nl/thomas/pulsar-demo-gui
https://gitlab.camras.nl/thomas/pulsar-demo-gui
https://dspsr.sourceforge.net/
https://psrchive.sourceforge.net/
https://github.com/v-morello/clfd/
https://bitbucket.org/psrsoft/tempo2/src/master/
https://github.com/nanograv/PINT
https://psrqpy.readthedocs.io/en/latest/
https://www.astropy.org/
https://scipy.org/

Future long-term pulsar observation plans

* Longer timeseries (keep going)
* Hydrogen line in pulsar

e Polarization
e Scintillation

* Millisecond pulsars?
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