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•  A	
  couple	
  of	
  calcula'on	
  
•  Place	
  of	
  Mathema'cs	
  
•  Observa'on/verifica'on	
  (data/theory)	
  
•  Discussion	
  
	
  



Connec'ng	
  





•  Mercury	
  and	
  Venus	
  



The	
  Earth	
  flat!	
  	
  
The	
  earth	
  is	
  the	
  center	
  of	
  the	
  universe.	
  	
  



•  The	
  simplicity	
  of	
  the	
  Mathema'cs	
  in	
  the	
  
calcula'ons	
  



Eratosthenes	
  276-­‐194	
  BC	
  



Eratosthenes	
  276-­‐194	
  BC	
  



Aristarchus	
  of	
  Samos	
  310-­‐230BC	
  









•  Ellipse/Circle/Square	
  	
  



•  The	
  connec'on	
  between	
  us	
  and	
  the	
  universe	
  
•  Can	
  Mathema'cs	
  serve	
  as	
  a	
  manual?	
  
•  Abstrac'on:	
  Holding	
  the	
  idea	
  of	
  something	
  in	
  
the	
  absence	
  of	
  the	
  concrete	
  

•  Can	
  mind	
  be	
  freed?	
  



•  Tycho	
  Brahe	
  1546-­‐1601	
  
•  Johannes	
  Kepler	
  1571-­‐1630	
  
•  Galileo	
  Galilei	
  1564-­‐1642	
  



Tycho	
  Brahe	
  and	
  Johannes	
  Kepler	
  
	
  Johannes	
  Kepler,	
  Mysterium	
  Cosmographicum	
  (1596),	
  diagram	
  of	
  the	
  planetary	
  spheres	
  



	
  
Collec'ng	
  informa'on	
  and	
  puang	
  it	
  

together	
  
	
  



Equal	
  areas	
  









taqi	
  ad	
  din	
  1525	
  &	
  tycho1546	
  sextant	
  



Tycho	
  Brahe	
  Sextant	
  









Difficult	
  to	
  measure	
  &	
  Tycho’s	
  case	
  









•  Mathema'cs	
  as	
  a	
  way	
  of	
  keeping	
  simple	
  
record	
  of	
  logic	
  



James	
  Maxwell	
  equa'ons	
  



•  Irra'onal	
  numbers/Vectors/Calculus	
  
•  What	
  will	
  Mathema'cs	
  look	
  like	
  in	
  the	
  future?	
  
•  Mathema'cs	
  and	
  our	
  physical	
  experience	
  

	
  



New	
  way	
  of	
  observing	
  







Data	
  collec'on/observa'on	
  



Darkness!	
  



•  Labirynth	
  image	
  -­‐	
  
hjp://sciencefic'on.com/2013/04/12/disney-­‐picks-­‐up-­‐labyrinth-­‐from-­‐black-­‐list-­‐writer/	
  	
  

•  A	
  Hila	
  Science	
  Video	
  -­‐	
  How	
  to	
  es'mate…	
  hjp://www.youtube.com/watch?v=zioSpV2yq24	
  	
  
•  BBC	
  Extreme	
  Astronomy	
  -­‐	
  Seeing	
  Stars	
  hjp://www.youtube.com/watch?v=IvIGrb3Eyw4	
  	
  
•  Distance	
  to	
  Mars	
  diagram	
  -­‐	
  hjp://astro.unl.edu/naap/ssm/ssm.html	
  	
  
•  James	
  R	
  Voelkel	
  	
  	
  hjp://chapin.williams.edu/pasachoff/classics.html	
  	
  
•  Murray	
  Gell-­‐Mann:	
  Beauty,	
  truth	
  and	
  ...	
  physics?	
  Electric	
  charges	
  and	
  currents	
  give	
  rise	
  to	
  all	
  

the	
  electric	
  and	
  magne'c	
  fields	
  there	
  is	
  no	
  magne'sm	
  other	
  than	
  that	
  some	
  day	
  we	
  might	
  
find	
  a	
  hole	
  in	
  that	
  argument	
  -­‐	
  
hjp://www.ted.com/talks/murray_gell_mann_on_beauty_and_truth_in_physics.html	
  	
  

•  Patricia	
  Burchat:	
  Shedding	
  light	
  on	
  dark	
  majer.	
  -­‐	
  
hjp://www.ted.com/talks/patricia_burchat_leads_a_search_for_dark_energy.html	
  	
  

•  esa	
  -­‐	
  Abell	
  2218	
  -­‐	
  hjp://www.spacetelescope.org/images/heic0814a/	
  	
  
•  hjp://www.pa.msu.edu/courses/2007spring/ISP205/sec-­‐2/L04-­‐26.pdf	
  	
  


