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 Does any one have a joke about 

Big Bang? 

 Try Googling “Big Bang Jokes” 



 The Big Bang is the instant at the start 
of the Universe. 

 Trace the history of the Universe back 
until you get everything in one point. 

 It was a gravitational singularity. 

◦ A point at which gravity becomes infinite and volume 
becomes zero. 

◦ ‘Time’ has no meaning.  

◦ So are black holes. 



 The Universe’s matter is mostly 
hydrogen.  

◦ Stars ‘burn’ hydrogen. 

◦ We cannot see any source for new hydrogen. 

 Cosmic Microwave Background radiation 

◦ Big Bang was HOT, the universe is still cooling off 

◦ Discovered in 1964 

◦ Same in all directions (The Universe itself is the source.) 

◦ Extremely accurate measures of CMB used to establish 13.8 
billion year age. (How long it has been cooling.)    

◦ 2.7260 K 



 Doppler shift. (Galaxies moving toward 
us shifted to blue, away to red. ) 

◦ Only Andromeda is blue shifted.  

◦ The further away a galaxy is the more the red shift is. 

◦ Standard candles: Cepheid Variables and Type Ia supernovae. 

 Distance is inversely correlated with age. 

◦ Larger stars, more and smaller galaxies 

◦ Less ‘metal’ (more hydrogen) 

◦ Smoother Universe 



 Smooth on the large scale, ‘lumpy’ 
on the small scale.  

◦ Smaller than 300 million light years, there are walls, 
filaments, and voids. 

◦ Larger than 300 million light years, the Universe 
appears random. 

See http://www.atlasoftheuniverse.com  

 

http://www.atlasoftheuniverse.com/


 Edwin Hubble :  

 1929 “Hubble’s Law” Used Doppler 
shift to show the that galaxies are all 
moving away and the further away 
they are, the faster they are moving. 

 1924 Showed that most of the 
“nebulae” (clouds) were galaxies 
outside the Milky Way. 

 Cepheid variable stars “standard 
candle” the longer the period the 
brighter they are.  

 1906 Set the Illinois state high school 
record for high jump. 



 Georges Lemaître:  

 1927 First publication of the 
idea of an expanding Universe.   

 1951, Pope Pius XII declared 
that Lemaître's theory 
provided a scientific validation 
for Creationism and Catholic 
theology. However, Lemaître 
persuaded the Pope that 
Creationism was not 
supported by the theory of the 
expanding Universe.  



 1931: Lemaître proposes that running the 
expanding universe back in time would result in 
a "primeval atom“ some time in the finite past.  

 1949: Fred Hoyle coins term ‘Big Bang’ as a term 
of derision. 

 1964: Arno Penzias and Robert Wilson publish 
details of their discovery of the Cosmic Microwave 
Background. 

 Big Bang has been the prevailing cosmological 
theory for the past 50 years.  New observations of 
millions of galaxies have supported it. 





 Before/During  Big Bang: ????  

 Planck size (10-35 meters) 10-43 seconds after the 
‘Event’. 
◦ Quantum Effects 
◦ One Fundamental Force 

 Inflation ending 10-32 seconds after ‘Event’. 
◦ Flatness and smoothness problems 

 Hadrons Created 10-6 to 1 second 
◦ Protons, neutrons electrons (and anti-protons, anti-neutrons, and positrons) 

 Nucleosynthesis 3 minutes to 20 minutes 
◦ Mostly He-4, also H-2, He-3, very little Li-7. Also Be-7 (decomposes into Li-7) 

 Recombination 10,000 - 377,000 years 
◦ Atoms are created 
◦ Cosmic Microwave Background 4,000 K (6740 F) 

 Dark Ages 400 million years 

 



 There seems to be too much matter.  

 Inflation. 

 Big Bang vs. Steady State.  Are other 
explanations available? 

 “That’s just stupid.” –Kent Hovind. 



 There seems to be too much matter.  

 Inflation. 

 Big Bang vs. Steady State.  Are other 
explanations available? 

 It is very hard to model.  
◦ A massive (the most massive) gravitational singularity 

that rapidly expands 

◦ ‘Time’   

◦ Kalam (Something came from nothing … maybe.) 




