Geosystems: Solar Energy to Earth and the Seasons
The Universe: the entity that contains all of the matter and energy that exists anywhere in space and time 

Gravity:  Mutual attracting force exerted by mass on all other objects 

Planetesimal (dust-cloud) hypothesis

- Suns condense from nebular clouds. 

- Proto-planets accumulated in eddies within nebula.
Spatial Structure of the Universe

Galaxies
- Local galaxy super cluster

- Local galaxy group

- Milky way

Dimensions and Distances
Speed of Light – 299 792 km/sec


Light year - (distance travelled by a pulse of light in year; 9.46 10^12 km)



Milky Way Galaxy - 100 000 light-years across


Our Solar System 11 light-hours across


Our Moon is 1.28 light-seconds away
Earth’s Orbit


- Average distance from Earth to the sun = 150 000 000 km

- Prehelion (closest to the sun in the year- January 3) - 147 255 000 km

- Aphelion (farthest  from the sun in the year – July 4) - 152 083 000 km

- Earth is 8 minutes 20 seconds from the Sun at the speed of light


- Plane of Earth’s orbit is plane of the ecliptic
Energy Transfers and Transformations
Exogenetic energy: Energy comes from outside our earth (>99%)

Endogenetic energy: Energy is produced inside (<1% heat from Earth’s core)

Heat energy:

Radiation: energy that travels through space


Conduction: transfer of energy through matter

Convection: transfer of energy through ﬂuids or gases



Sensible heat: is the energy required to change the temperature of a 


substance with no phase change.


Latent heat: is the energy absorbed by or released from a substance 


during 
a phase change from a gas to a liquid or a solid or vice versa.
Law of Thermodynamics

1. Energy can be transformed but not destroyed

2. Heat can never pass spontaneously from a colder to a hotter body; a temperature change can never occur spontaneously in a body at uniform temperature.

3. Entropy (Thermodynamic property towards equilibrium) increases in a closed system (i.e. ice cubes melting into a warm glass of water - increase in disintegration of water molecules in ice.)

The Principles of Radiation and the Electromagnetic Spectrum

Solar Activity and Solar Wind
Solar wind: are clouds of electrically charged particles. 
· Sunspots are causes by magnetic storms on the sun

· Sunspots have activity cycles of 11 years.

Aurora Borealis: Northern hemispheres (North pole)
Aurora Australis: Southern hemisphere (South pole)
The colours change in the lights according to the elevation of the solar winds.

Wavelength and Frequency:

are two ways of describing electromagnetic wave motion.
- Shorter wavelengths are higher in frequency;

- Longer wavelengths are lower in frequency
Electromagnetic Spectrum  of Radiant Energy
(picture)

Principles of Radiation

How much energy is emitted: Stefan-Boltzmann Law
The characteristics of the energy emitted (peak wave-length): 

Wien’s Displacement Law

Reduction in intensity of the energy with distance: Inverse 

Square Law

Solar constant (deﬁnition) 

Effects of Gases (selective energy absorption)

Albedo (deﬁnition)
