LOFAR Community Science workshop - 22" of May 2019

Pulsars track the Solar wind
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Outline

e Pulsars track the Solar wind
* First milestone - Solar electron content
* Solar magnetic content

* Chasing CMEs

* A glance to the future
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Pulsars track the Solar wind




Pulsars track the Solar wind
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1. Radio emission from Solar bursts
2. Solar wind and CMEs
3. Magnetic field of the Solar wind

4. lonosphere

Refer to M. Mevius, E. Carley and R. Fallows
Webpage: http://lofar4sw.eu/wp/
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Solar-induced DM variations in ecliptic pulsars
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(more in Tiburzi & Verbiest 2018)



DM variations [10~3 pc/cm3]

Solar-induced DM variations in ecliptic pulsars

PSR J1022+1001 (Elat ~ -0.06°)
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DM variations [10~3 pc/cm3]

Solar-induced DM variations in ecliptic pulsars

PSR J1022+1001 (Elat ~ -0.06°)
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Solar-induced DM variations in ecliptic pulsars

A DM (10* cm™ pc)

J1744-1134 (Elat ~ 11.81°)
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ne - Solar electron content

Solar wind models for pulsar timing

One-phase,
spherical model

DM variation [10~* pc/cm?]
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r electron content

Solar wind models for pulsar timing

Residuals at 1400 MHz [us]

rms at 1400 MHz [us]

Tiburzi+2019
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DM variations

Test bed: PSR J0528+2200 (Elat ~ -1.24°)

riations [10~3 pc/cm?3]
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RM variations

Test bed: PSR ]J0528+2200 (Elat ~ -1.24°)
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RM variations

Test bed: PSR J0528+2200 (Elat ~ -1.24°)
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RM variations

Test bed: PSR J0528+2200 (Elat ~ -1.24°)
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Searching for pulsar occultations

Shaifullah, Tiburzi, Zucca in prep.



CME's Faraday rotation
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* Polarization calibration to recover pulsars with RM close to zero -
with O. Wucnitz, V. Kondratiev, G. Shaifullah, N. Porayko, T. Carozzi
and W. van Straten

raw data
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* Polarization calibration to recover pulsars with RM close to zero -
with O. Wucnitz, V. Kondratiev, G. Shaifullah, N. Porayko, T. Carozzi
and W. van Straten

* LOFAR core proposal (Cycle 12) - weekly observations of pulsars
during the Solar approach with the HBAs

Parkes Radio Telescope proposal (Apr2019) - quasi-daily (!)
observations of 3 pulsars during the Solar approach with the UWL
receiver (0.7 - 4 GHz)

* Disentangling the ionosphere

* Searching for CME signatures in archival data

* Searching for new Solar signatures in DM/RM time series



The end!
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