Mapping the heliosphere with radio pulsars
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Majority of the work is led by Dr. Tiburzi as
part of the SoOITRACK VENI project.

Work done in close collaboration with Drs.
Zucca, Verbiest, Porayko, Meevius, Janssen,
Fallows, Bisi, and many other
Solar/Heliosphere astronomers



Lighthouse in the sky
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Pulsars are far away & excellent tracers of the intervening ionised plasma!
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Rotating Pulsar
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Pulsar timing
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THE PULSAR TIMING CYCLE
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Dispersion
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The effect o

f the Solar Wind
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Figure 1. The SM due to the solar wind along a line integrating out from
the Earth to the direction of PSR J2219+4754. The right axis shows the
equivalent o-pm(,) uncertainty. The blue shaded region denotes the 300-day

timespan of the proposed lens.



JO034-0534, DM variations

J0034-0534, without Solar wind model
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Solar wind signature -- Tiburzi, Verbiest et al 2019



Solar cycle signature -- Tiburzi, Shaifullah et al 2020
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Slide from C. Tiburzi
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Faraday Rotation
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RM synthesis, basics
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lonospheric correction

« For ionosphere we are using
RMextract by Maailke Mevious

(https:/ /github.com/maaike /RMexract)

Thin layer ionospheric model
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CMEchaser -- Shaifullah, Tiburzi & Zucca, 2020

Obs. Da'te : 2014-04-05 08:53 CME Iaunch ’_cime. Obs. Date : 2014-04-05

Source : J0034-0534 Source position at Source : J0034-0534 All CMEs encountered at

Source Helio PA : 232.0 observation date. N 0° MDLOS piercing point.
Source Helio PA : 232.3
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Obs. Date : 2014-04-04 11:16 CME launch time.
Oo

Source : J0034-0534
Source Helio PA : 229.0

Source position at
observation date.
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Thank You!



