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SUN-EARTH CONNECTIONS

BASIC CONCEPTS

THE SUN

TBD by solar physicists 

THE ACTIVE SUN

1. Structure of the sun from the photosphere and above (this could be included in THE SUN).

2. Sunspots and solar activity:  the solar cycle (history and current status).  

3. Coronal structures: filaments, prominences, loops, arcades, and the importance of the solar magnetic field.

4.  The solar wind, an electrically conducting gas, which carries the solar magnetic field.

5.  Short time scale solar activity: CMEs, flares (including solar proton events)

SUN AND HELIOSPHERE

1.  The solar wind fills the space between the planets and eventually forms a boundary with the 

      interstellar wind.

2.  The solar wind carries energy away from the sun.

3.  The relations between the solar wind and the solar magnetic field with solar activity.

4. Structures in the solar wind, including sectors, CMEs, shocks (and their effects), and the Bz

      component of the magnetic field.

MAGNETOSPHERE

1. The solar wind produces a magnetic cavity around the earth and other planets, which we call a

magnetosphere.

2. The major forces on electrically charged particles in space are electromagnetic and not 

gravitational (properties of magnetic forces on charged particles). 

3. Currents in the magnetosphere: boundary currents, ring current, cross tail current, field-aligned and ionospheric currents

4. Charge particle environment: Van Allen belts, high energy particles, plasma sheet, mantle, plasmasphere.

5.  The direction of the weak solar magnetic field in space plays an important role in allowing the 

     variable flow of energy of the solar wind into the magnetosphere.

6.  Magnetospheric activity: magnetic storms and substorms.  Causes.  The high energy population;

substorm current wedge.

AURORA

1.
The most visible manifestation of the variable space environment is the aurora.

2. The cause of the aurora (electron impacts on the neutral atmosphere).

3. Properties of the aurora: When it occurs; where it occurs; its forms (as function of observing altitude); altitude; colors. 

4. Relation to magnetospheric activity (especially the current systems) and solar activity.

5.  The ultimate cause of the aurora: what precipitates the charged particles; where the energy  comes from.

6.  Why the aurora is important to measure and study.

SPACE WEATHER

1. The Earth’s space environment, called space weather, undergoes extreme changes in response to changes in solar wind conditions:

The trapped radiation

The electric current systems, especially the substorm current wedge.

The aurora and its effects

Energetic proton events

2. Space weather has practical implications and effects on the human use of space and on space and ground-based systems.

Induction effects

Radiation effects

Communication effects

Atmospheric effects

GENERAL

The Sun-Earth system is a readily accessible, and, therefore, a readily observable example of electrical plasmas, the fourth state of matter, and the most prevalent state of matter in the universe.

