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Overview

ASpace weather and its storms.
ASuper storms and the Sun.
AGeospace response.
AHeliospheric current sheet.
AiCosmico ray.
ASun: solar storms.
AHeliosphere

Heliophysics: Sun + Solar Wind + Geospace + Planets + . . ..
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Space Weather and Its Storms

What we fiseeo
Aurora A(Sun spots)o

Magnetometer fluctuations
Cosmic rays

Time Scales
Minutes, seconds, hours, days

Years - solar cycle
Maunder periods

Space Scales
High latitudes - OVAL

Night time - all longitudes
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Early drawing of the aurora, depicted as candles in the sky; c. 1570
(Original print in Crawford Library, Royal Observatory, Edinburgh.)

Book 2, pp. 16.
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Schematic diagram of an
auroral substorm. View from
above the North Pole, circles
of constant geomagnetic
latitude, Sun toward the top
(Akasofu, 1964).

Book 2, pp. 266
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Solar maximum (ICME) storm
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Schematic time history of geomagnetic field variation for two characteristic magnetic storms. Time range; several
days. Vertical variation range: ~100i 200 nT. SSC: storm sudden commencement. SO: storm onset. The top
panel shows the storm development in response to a characteristic interplanetary coronal mass ejection (ICME),

and the bottom panel that for the passage of a corotating intersection region (CIR). (Figure adapted from
Tsurutani et al., 2006.) Book 2, pp. 264.
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Polar airline routes used by United Airlines c. 2006 carrying 1500 flights per year.
(Courtesy Hank Krakowski.)

Book 2, pp. 28.
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Back-of-the-Envelope Estimation

Given that United Airlines have 1500 polar crossing flights per year,

Estimate how many passenqers take polar flights each year?

Note 1. you need to include an estimate for all airlines.

Not e 2: Esti mation means no cal cul ator s
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Book 1, pp. 327.
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a geomagnetic storm, and showing the plume of plasma (storm-enhanced
density, or SED) connecting the bulge to the high latitudes. (Courtesy of J.
Foster.) Book 2, pp. 339.
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Back-of-the-Envelope Estimation

Given that the atomic oxygen ion is the dominant ion in the F-region,
that the F-region is a layer 40km thick at an altitude of 300km above
the Earth, and the layer density is 1x1012 m-3 on the dayside and
2x1011 m-3 on the night side,

Estimate the mass of the F-reqgion?

Note 1: You need to estimate the total number of O* ions.
Note 2: Esti mation means no calcul ator s

Note 3: Earth radius is 6371 km, mass of proton 1.6x10-27 kg
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Super Storms and the Sun

A Carrington White Light Flare
1859, 1 September

A Coronal Mass Ejection (CME)
A High energy particles

A Time scales
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Carringtonés sketch at 11:18 GMT on Sep
lettered (white) flaring regions. (From Carrington, 1859.)

Book 2, pp. 26.
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