
1 INTRODUCTION - WHAT ARE ASTRONOMY AND ASTROPHYSICS? 

 

LO.1.1. Astronomy is about planets, stars, galaxies and the Universe 

 

Astronomy: Branch of science which deals with celestial objects, space, and the physical universe as a 

whole. 

- Looking at other systems, understanding the orbits (leap years) 

 

Astrophysics: Physical nature of stars and other celestial bodies, and the application of the laws and 

theories of physics to the interpretation of astronomical observations 

 

LO.1.2. Astronomers use computers, telescopes, brains and collaboration to study these 

 

- Ligo detects 2 black holes merging 

 

LO.1.3. Order of scale from people, cities, countries, planets, stars, solar systems, galaxies to the 

Universe 

10-15m to 1029m and 10-18s to 1017s). 

 

LO.1.4. Then, people, cells, molecules, atoms, nucleons, quarks 

 

- 100 thousand of a billionth metres across 

- Solar system: 40 light hours across (we’re 8 light minutes) 
- Take 20 mins to get to Neptune 

- Solar neighbours: Few light years 

- Galactic centre very bright (centre is very hot) 

- 120,000 light years across (milky way) 

- Galaxy getting bigger as time goes on 

 

2 ASTRONOMY WITHOUT A TELESCOPE 

 

LO.2.1. Constellations just groups of stars on sky not necessarily associated 

 

Constellations: Brightest stars that appeared to form groups which represent mythological figures 

- Doesn’t mean anything 

- Can be used to navigate 

- Stars in a Constellation: Alpha -> (brightest ->) 

- Projection Effect: Stars of a constellation appear to be close to one another 

o Looks different if we do not view from Earth 

 

LO.2.2. Magnitudes - how astronomers measure brightness 

 

- Brightest = 1st mag  

o 100 times brighter than 6th mag (2.512(6-1) ~ 100) 

- Faintest (unaided eye): 6th mag 

- 1 mag. Dif = 2.512 factor 

- -ve = VERY bright (sun = -27) 

 

LO.2.3. Sky moves because Earth rotates, Earth goes around Sun, and Moon goes around Earth. View 

depends on place on Earth 

 

During day/night on pole & equator? 



- N&S poles spin in opp direction 

- Equator: Complete line from E-> W 

 

Over a year, where is the Sun? 

- Same place (Earth orbits) 

- Star sign = behind sun when you were born 

- Ecliptic: Sun's apparent path on the sky 

- Projection of Earth's orbit onto the celestial sphere 

- Earth tilt: 23.5 degrees 

 

How does Sun rise vary over the year? 

- Closer to N in winter 

- Closer to S in summer 

 

LO.2.4. Solar and Lunar Eclipses 

 

What are the phases of the Moon about? 

Sun-Moon Angle: Between Sun/Earth & Earth/Moon (Earth = vertex) 

 
 

Solar & lunar eclipses 



Penumbra: Partial eclipse 

Umbra: Full eclipse (shadow, no light) 

Solar: Moon between Earth & Sun (part of Earth in Darkness during day time) 

Lunar: Moon BEHIND Earth (in shadow) 

- Red because light gets refracted by Earth’s atmosphere 

Diamond Effect: First part of the Sun out of the eclipse 

 

LO.2.5. Apparent Retrograde motion of the outer planets 

 

- Slow down eastward motion, loop, go westwards, then back eastwards 

- Actually is Earth overtaking Mars, so it gives this effect 

 

3 PHYSICS OF STUFF AND LIGHT  

 

LO.3.1. Fundamental particles, quarks, leptons and bosons 

 

 
- Quark makes protons & neutrons 

 

LO.3.2. Five fundamental forces 

 

- Gravitation, weak (electroweak), electromagnetic (electroweak), strong (fundamental), strong 

(residual) 



 

LO.3.3. Nuclei made of protons and neutrons 

LO.3.4. Atoms made of nucleus with electrons in orbit 

LO.3.5. Number of electrons = number of protons, this determines element & chemistry 

LO.3.6. Same number of protons, but different numbers of neutrons, different isotopes of same element 

 

Isotopes: Different number of neutrons 

 

LO.3.7. Light as electromagnetic waves but also photons 

 

Light: Both wave & particle 

Photon: Packet of energy (E = h*f) 

 

LO.3.8. Visible light a tiny part, also gamma-rays, X=rays, UV, visible, infrared, radio 

 

- Visible: Lambda between 400nm – 700nm 

 

LO.3.9. Black body radiation: hotter things go red->orange->yellow->white->blue and hotter something 

is the bright it becomes 

 

Black Body Spectrum: The approximate thermal spectrum of a star’s light 

- Total E = A under curve 

 

L = A σ T4 

 

Peak of black body spectrum shifts towards shorter wavelengths when T increases 

Λmax = 3,000,000nm/Tk 

 

LO.3.10. Inverse square law: things further away are fainter, double distance, a quarter the brightness 

 

E = x/(d2) 

 

LO.3.11. Electrons in atoms absorb light at specific wavelengths specific to each element 

LO.3.12. Absorption spectrum: light absorbed 

LO.3.13. Emission spectrum: light emitted 

 

- E -> higher orbit when it absorbs photon with the exactly right energy, others unabsorbed 

- Excited electron can drop to ground state & emit photon = produce emission line 

 

LO.3.14. Pattern is same just depends on gas temperature and where it is 

 

Kirchoff’s Laws of Radiation 

- Solid/liquid/dens gas excited -> continuous spectrum 

- Low-dens gas excited -> emission 

- Light through cool, low-des gas -> absorption 



 
 

LO.3.15. Hydrogen the most important emission spectrum 

 

- Same pattern of lines for a given element -> laws of physics are the same throughout time 

- Balmer lines of hydrogen: Most prominent lines in many astronomical objects 

 

LO.3.16. Blue/redshift of lines in spectrum gives motion of object and find planets and binary stars 

 

Doppler Effect 

 
- Towards you: Blue shift (compressed) 

- Away from you: Red shift (stretched waves) 

 ∆𝛌𝛌𝟎 =  𝐯𝐫𝐜   
 

- Effect depends on speed 

 

4 THE EARTH, THE MOON AND ATMOSPHERES  

 

Pre-Quiz: 

1. ~70% of Earth covered by H20 

3. Earth’s core approx. 6,000 celcius 

4. Predominant gas on Earth = Nitrogen 

5. Earth’s Inner core = solid (pressure) 

 

LO.4.1. Stages of Earth’s evolution 

 


