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Topic: Basic Physics Concepts Useful in Astronomy
· Newton’s Laws of Motion

· The Law of Inertia

· Force (push or pull) does NOT cause motion

· Objects move by themselves without any forces acting on them
· An object at rest will remain at rest until a force acts on it

· An object will continue moving (at the same speed/direction) until an object acts on it

· The Law of Acceleration

· Velocity – Speed and direction

· Acceleration (in physics) – ANY change in velocity (speed up or slow down or change in direction)

· Force causes acceleration
· force = mass * acceleration
· acceleration = force / mass
· Mass is inversely proportional to acceleration

· Mass is a measure of how difficult it is to change an object’s motion

· The Law of Action/Reaction

· If Object A exerts a force on Object B, then Object B must exert a force on Object A that is equal in magnitude, but opposite in direction
· Atoms
· Everything in the Universe is made up of atoms

· Atoms are made up of smaller particles
· Atoms are held together by the positively charged nucleus and the negatively charged electrons
· Protons: + charge
· Determines the atom’s name

· Atomic Number – Number of protons in an atom
· Carbon – 6 Protons

· Magnesium – 12 Protons

· Neutrons: No charge
· We can change the mass of the atom by removing neutrons
· Atomic Mass = Protons + Neutrons (or number of Nucleon)
· Isotopes – Same atomic number but different masses
· Carbon 12 – 612C
· Carbon 13 – 613C – 7 Neutrons

· Carbon 14 – 614C – 8 Neutrons

· Hydrogen 1 – 11H – 0 Neutrons – Prodium – Ordinary hydrogen
· Nucleus – Proton
· Hydrogen 2 – 12H – 1 Neutron – Deuterium – Heavy Hydrogen
· Nucleus – Deuteron: proton stuck to a neutron
· Hydrogen 3 – 13H – 2 Neutrons – Tritium

· Nucleus –Triton: proton stuck to 2 neutrons

· Electrons: - charge
· We can change the number of electrons (known as Ions)
· Remove (positive charge)

· Add (negative charge)

· Examples: 

· Neon Ion – 10Ne2- (Added 2 electrons)
· Oxygen Ion – 8O3+ (Removed 3 electrons)
· Lithium Ion – 3Li- (Added an electron)
· Nitrogen Ion – 7N+ (Removed an electrons)
· Orbit far from the nucleus – High energy
· Orbit close the nucleus – Low energy
· Electron wants to get to a low energy

· Photon – Particle of light

· An electron can go up a level via absorbing a photon (photon energy amount depends on what level it wants to go to)
· An electron can go down a level by spitting out a photon (photon energy amount depends on what level it wants to go to)
· Different atoms will only absorb and emit photons of certain energies

· Atom’s spectrum – Collection of all possible energies of photons that an atom is allowed to absorb or emit (like a fingerprint)
· Absorption spectrum – Spectrum of stuff an atom has absorbed

· Emission spectrum (opposite of absorption spectrum) – This allows us to figure out what stars are made out of
· Helium was first discovered from the spectrum of the Sun

· Temperature

· Temperature is the measure of the average speed with which atoms are moving around

· Absolute Zero – Celsius: –273.15º, Fahrenheit: –459.67º
· Kelvins – Absolute Zero applied to Celsius
· Rankines – Absolute Zero applied to Fahrenheit
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