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http://www.grandunificationtheory.com/

13.7 Billion years ago

http://www.grandunificationtheory.com/history.bigbang.jpg


http://lambda.gsfc.nasa.gov/

‘Like seeing the face of God’ 
- Nobel physicist George 

Smoot 
CMB: 

Cosmic Microwave Background

http://lambda.gsfc.nasa.gov/


http://www.universetoday.com/

http://www.universetoday.com/


NASA

4.2 billion kg of matter to energy per second 
e=mc^2 

so 
3.7 x 10^26 joules / second =  

3.7 x 10^26 watts
370 yottawatts!

http://www.universetoday.com/


NASA

4.6 billion years ago



http://
arch.ced.berkeley.edu

3.4 billion years ago

http://arch.ced.berkeley.edu/
http://arch.ced.berkeley.edu/


image: http://www.morphisto.de/

https://astrobiology.nasa.gov/news/how-did-
multicellular-life-evolve/

~600 million years ago

http://arch.ced.berkeley.edu/


1.7 million - 200,000 years ago
https://www.livescience.com/when-did-humans-discover-fire.html







3.4 billion years ago 20,000-30,000 years ago



~10,000 years ago
https://w

w
w.history.com

/topics/pre-history/neolithic-revolution

https://www.history.com/topics/pre-history/neolithic-revolution


3.4 billion years ago





3.4 billion years ago

https://www.atlasobscura.com/places/nashtifan-windmills~1000 CE

https://www.atlasobscura.com/places/nashtifan-windmills


3.4 billion years ago







Stone Age - no fire needed
Bronze Age - 950°C

Iron Age -1500°C

Illustration from 
Nong Shu (農書) by 

Wang Zhen (王祯) 
1313 CE



100 BC - Herona (?)



1300s - Huolongjing



1698 
Thomas Savery’s  
“Miner’s Friend”

Evidence of coal stores along the length of 
Hadrian’s Wall suggests that the Romans 
learned about coal mining and its uses from the 
Britons… coal was picked up on beach 
outcrops at various places … As the supply of 
coal on the surface was used up, settlers 
began to dig up the beach to uncover the 
seam and follow it inland… generally the seam 
continued underground, encouraging the 
settlers to dig to find coal, and giving birth to 
coal mining as we know it today.

UK Coal, “Mining Through the Ages”

https://web.archive.org/web/20150709090620/http://www.ukcoal.com/mining-through-the-ages.html


1712 
Thomas Newcomen’s  
“Atmospheric Engine”



1775 
James Watt’s 
Steam Engine

Mechanized resource 
extraction powered 
by the extracted 
resource



I.C.E. Jet engine Steam turbine
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https://flowcharts.llnl.gov/archive.html
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http://hyperphysics.phy-astr.gsu.edu/hbase/magnetic/indcur.html
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