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The Day the Sun Brought Darkness

Technology

Solar flares will disrupt GPS in 2011
Quebec Blackout (March 13, 1989) By et Hecn

By 29 September 2006
News > Science & Astronomy @ @

We Just Got Evidence For One of The
Biggest Solar Storms to Ever Blast

Solar Radio Bursts Could Cripple GPS Earth
By Ker Than published April 04, 2007 s i o : Turns Out, We Have No Idea Why The
000000 T ' Northern Lights Wreak Havoc on Our

New Mexico and Colorado (December 6, Satglllte Technology
2006) SPACE 15 March 2017 By BEC CREW

May 15, 1921 - The entire signal and switching system of the New York Central Railroad below 125th street

was put out of operation, followed by a fire in the control tower at 57th Street and Park Avenue. The cause of )
October, 2003 - South Africa Transformer Damage. The ESKOM Network reported that 15 transformers were

damaged by high GIC currents. Figure 6 shows one of the transformers in a view reminiscent of the legendary
images of the 1989 Quebec transformer failure. [Murtagh,2009]

Ref : http://www.spaceweather.org/ISES/swxeff/swh.html
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the outage was later ascribed to a "ground current” that had invaded the electrical system. Brewster New York,
railroad officials formally assigned blame for a fire destroyed the Central New England Railroad station, to the
aurora. [NYT,1921]




Geomagnetic storm 3 UCAR
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CME’s and ICME’s
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Interaction of ICME’s
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Planar Magnetic Structures(PMS) 3 UCAR
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PMS in interplanetary space 3¢ UCAR
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Magnetic cloud as PMS
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PMS properties

Shaikh et al. (2020) suggest that out of 420 ICME events, 147 (35%) ICME-driven sheaths are planar, whereas the remaining 273
(65%) are non-planar.

Shaikh and Raghav (2022) suggest that 121 (29%) ICME MCs are planar, whereas 299 (71%) are non-planar.

ICME Sheath ICME Magnetic Cloud
Non-Planar Planar Non-Planar Planar
B (nT) 9.1/ 13.57 8.66 12.20
BZyin, (nT) ~6.91 ~15.43 ~9.46 ~13.67
BZyay (nT) 7.71 14.71 8.09 13.10
Np (cc™h) 9.66 13.41 6.22 8.40
Vp (kms 1) 482.79 510.80 458.95 451.79
Tp (X 10°K) 137 1.97 0.52 0.51

Comparison of different plasma parameters in planar and non-planar ICME sheath and
magnetic cloud taken from Shaikh et al (2020) and Shaikh and Raghav (2022).
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Geoeffectiveness of PMS - A case study
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Statistical study of PMS
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Major Findings

¢ Our study statistically confirms the hypothesis that ICMEs that are transformed into PMS are more
geoeffective than non-planar ICMEs.

¢ The combined enhancement in the magnetic field components and plasma parameters is found in
the planar sheath and MCs

+¢ The enhancement in the magnetopause current and ring current due to enhanced plasma
conditions could be the main reason for the high geoeffectiveness of planar ICMEs.
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What next?

It is indeed fascinating to investigate the degree to which planarity amplifies the geoeffectiveness
of sheaths, considering that sheaths are already acknowledged as impacting Earth’s geomagnetic
activity.

If the PMS possesses northward component (+Bz) , what will be the effect on the Earth’s
magnetosphere?

What is effect of PMS on lonosphere and magnetosphere coupling?
We encourage the inclusion of PMS in modelling and prediction studies of geomagnetic storm.

The role of planar structures in inner and outer magnetosphere dynamics; particle
acceleration and wave generation
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