Julie Gall

Alex Mclane

G345U Life in the Universe

Solar system: All of the material (planets, moons, comets, asteroids, etc.) that is

gravitationally bound to our star (the sun, or Sol)
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Star

Star: A gaseous sphere that produces enough heat in its interior by nuclear fusion to

withstand the force of gravity

Planet: From a Greek word meaning wanderer. Originally, the little points of light that

moved through the constellations. Now, reasonably large (but not too large) objects

that orbit the sun.

There are three debated definitions of the term planet:

1. There are the nine classical planets.

2. A planet is an object in orbit around the sun that is sufficiently large that self-gravity shapes into spherical form. This includes biggest asteroids and biggest KBOs.

3. Same definition as number two, but the object must be greater in size than Pluto.

The solar system that I learned about in grade school consisted of 9 planets orbiting the

sun in a plane with all of the planets going around the sun the same direction.

The inner solar system consists of four terrestrial (Earth-like) planets. Terrestrial planets include: Mercury, Venus, Earth, Mars, and our Moon.

The outer solar system consists of four Jovian (Jupiter-like) planets and also contains Pluto. Jovian planets include Jupiter, Saturn, Neptune, and Uranus.

There is an asteroid belt that separates the inner and outer solar system, called the main asteroid belt. It is between Mars and Jupiter.
An asteroid belt separated the inner and outer solar systems, and there were comets somewhere past the planets of the outer solar system

Terrestrial Planets-are planets composed primarily of silicate rocks.  The word terrestrial comes from the Latin word Earth “Terra” and is an alternate definition for planets which are “Earth-like” in some way.
  
Asteroid: rocky or metallic object in orbit around the sun.

Includes:

1. Main Belt asteroid: between Mars and Jupiter

2. Near‐Earth asteroid (NEA): planet crossing

3. Trojan asteroid: Jupiter’s orbit
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Asteroids

There is an effort to track Near-Earth asteroids (NEA) especially ones that are 1 kilometer wide or larger.  For a NEA 1 kilometer wide or larger has the potential to cause severe to catastrophic effects if they collided with the Earth.
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Origin: mostly material that never accreted into a larger object; survivors of the

Planetary sweep‐up process

A Trojan asteroid recently found near the planet Neptune was located by astronomers in a difficult to detect area called a Lagrangian point.  Lagrangian points are five areas in space where the gravitational tugs from two relatively massive bodies balance out.  The gravitational balance in these five areas allows smaller bodies, like asteroids, to remain fixed in synch with the planet’s orbit around a star.  Trojan asteroids share a planet’s orbit around the sun but do not have to worry of the threat of collision because they are safely in the Lagrangian region of a planet.
  
Jovian Planets: Jupiter, Saturn, Uranus, Neptune

Moons of Jupiter – Io and Europa are larger than Pluto, Callisto is only slightly smaller

than Mercury, and Ganymede is larger than Mercury – three of these may have liquid

water layers in their interiors
Moons of Jupiter:

1. Io 

a. Larger than Pluto

2. Europa

a. Larger than Pluto

b. Most likely place to find life in our solar system

3. Callisto 

a. only slightly smaller than Mercury

4. Ganymede

a. Larger than Mercury

b. Largest moon in our solar system
Three of these moons may have a liquid interior (Europa, Callisto, and Ganymede). Io is the most volcanically active of the moons of Jupiter. Europa, Ganymede, and Callisto all have icy surfaces and possibly have liquid oceans.
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Callisto-investigation of this moon of Jupiter by the Galileo spacecraft revealed that the moon may have a small silicate core and possibly a subsurface ocean of liquid water at depths greater than 100km.

Titan:

1. Bigger than Mercury

2. Sencond largest moon in solar system

3. Only moon with a significant atmosphere

4. Organic chemistry in atmosphere(smog covers the surface, which may contain organic matter)
Kuiper Belt– region of space beyond Neptune that is populated by larger objects (KBOs)

and is a source of short period (<200 yr) comets

Transneptunian – any body farther from the sun than the planet Neptune

In the past decade they have discovered half a dozen darker colored objects than Pluto. These objects have an albedo of <30%
Typical orbital features of classical KBOs:

1. Relatively low inclination orbits (<30 degrees)

2. Prograde revolution around sun, like other

KBOs are primarily made up of rock and ice.

The KBO object, 2003 UB313 is bigger than Pluto and has its own moon.
Hypothesis:

KBOs formed as part of normal planet‐forming process, but didn’t grow as large as Jovian planets.

Perhaps to make a Jovian planet you have to grow a sufficiently large ice embryo to have gas collapse onto the embryo.

Pluto after being deplanetized is now considered the largest KBO object as well as a defined dwarf planet. The Keiper belt is nearly to the sun in our solar system than the Oort cloud.
   The outer extent of the Oort cloud defines the gravitational boundary of our solar system.

Perhaps to make a Jovian planet you have

to grow a sufficiently large ice embryo to

have gas collapse onto the embryo.
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Comets

comet‐‐ icy object in orbit around the sun;

shows coma (gas cloud) when sufficiently close to sun

origin: icy material that never accreted into a

larger object; survivors of the planetary

sweep‐up process

includes:

short period comet

long period comet

Kuiper Belt comet

Oort Cloud comet

Usually small, but some are planet‐sized

So when we look at our solar system, we see:

A star

Objects made of rock and metal (terrestrial planets,

some moons, asteroids)

Very large objects made mostly of gas/fluid (Jovian

planets)

Objects made of rocky material plus ices (Pluto,

KBOs, some moons, comets

Among the things we want to explore this term is WHY our solar system looks like this –

what we might expect other planetary systems to look like, and what conditions we

might need or have on any of these objects for life to originate, exist, or evolve.
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