Astronomy
Chapter 3 – The Science of Astronomy
3.1 The Ancient Roots of Science
· Science in its modern form requires painstaking attention to detail, relentless testing of each piece of information to ensure its reliability, and a willingness to give up old beliefs that are not consistent with observed facts about the physical world
· Central Africa first started using the position of the moon to detect weather patterns (crescents were “horns")
· Ancients used the changing positions of the sun, moon and stars to keep track of the time and seasons
· Also used for agriculture
· The seven days of the week were named after the seven naked-eye objects that appear to move among the constellations, and the 5 planets recognized in ancient times (Mars, Mercury, Jupiter, Venus, Saturn)
· Sundials and  obelisks (towers) were used to tell time
· A.M. means before middle of the day, P.M. means post-middle of the day
· Egyptians began using star clocks, then changed to water clocks (1500 B.C. – sort of works like an hour glass), 17th century were mechanical clocks, then electronic clocks in the 20th century
· Stonehenge was made to track the seasons
· Lunar cycles are 19 years
· Cave paintings in France could mean they were tracking lunar phases
· Library Alexandria had over a half million books and was the largest library in the world (Ended up getting destroyed)
3.2 Ancient Greek Science
· Greek’s helped pave the way for modern science using these three major innovations…
· They developed a tradition of trying to understand nature without relying on supernatural explanations, communally challenging and debating each other’s ideas
· They used math to give precision to their ideas, this allowed them to explore the implications of new ideas in much greater depth
· They saw the power of reasoning from observations (ie: if a theory disagreed with observed facts it couldn’t be right)
· The greatest Greek contribution could`ve been creating models of nature, a practice that is central to modern science
· They developed a sophisticated geocentric model of the cosmos (Earth at the center of the universe) that they used to explain the motions of the Sun, Moon, planets and stars
· Thales
· The geocentric model started with the Greek philosopher Thales who also predicted the solar eclipse
· Thales was the first person known to have addressed the question ``What is the universe made of`` without resorting to supernatural explanations
· He claimed the Earth was flat disk that floated in an infinite ocean, but he suggested the world is inherently understandable
· Anaximander 
· Was a student of Thales and he suggested the idea of the celestial sphere, although he took the world to be cylindrical to explain the changes in the constellations
· Pythagoras
· Pythagoras and his followers envisioned the world in the celestial sphere as a sphere itself in about 500 B.C.
· Aristotle
· Aristotle cited observations of Earth`s curved shadow on the Moon during lunar eclipses as evidence for a spherical Earth about a century later
· Aristotle thought it was a geocentric universe or else there would always be a howling wind on Earth (dominated Western thought for 2000 years)
· Ptolemy
· Ptolemy came out with his own geocentric model (Ptolemaic model) where each planet moves on a small circle within their large circle (think of the moon around earth) which would explain retrograde motion, this idea remained for about 1500 years
· Had more of a quantitative view of the universe
3.3 The Copernican Revolution
· The dramatic change, known as the Copernican revolution spurred the development of virtually all modern science and technology
· [bookmark: _GoBack]Copernicus went through all the math for Aristarchus’s idea of a Sun-centered universe  about 1700 years earlier
· The model’s success in providing a geometric layout, convinced him the Sun-centered idea must be right
· He published a book on the day he died but his system failed to convince the public as he continued the idea that everything must move in heavenly perfect circles which made his idea faulty
· Tycho’s fame grew after he observed  nova, by measuring its parallax and comparing it to the parallax of the Moon, he proved that the nova was much farther away than the Moon
· Tycho made the best naked-eye observations ever made but was unable to come up with a satisfactory explanation for planetary motion because the telescope had not been invented yet
· Kepler wrote:
If I had believed that we could ignore these 8 minutes of arc, I would have patched up   my hypothesis accordingly.  But, since it was not permissible to ignore, those eight minutes pointed the road to a complete reformation in astronomy
· Kepler’s key discovery was that planetary orbits are not circles but instead are a special type of oval called an ellipse
· The long axis of the ellipse is called the major axis, the halves being semimajor axis, the minor axis being the shorter axis
· The quantity that describes how much an ellipse is stretched out compared to a perfect circle (ie. A perfect circle has 0 eccentricity)
· Kepler’s model became the underlying truth about planetary motion
· Kepler’s 3 Laws of Planetary Motion
· The orbit of each planet around the Sun is an ellipse with the Sun at one focus
· The planet’s closest point to the Sun is called perihelion
· The planet’s farthest point from the Sun is called aphelion
· The average of the two points is the length of the semimajor axis
· As a planet moves around its orbit, it sweeps out equal areas in equal times
· More distant planets obit the Sun at slower average speeds, obeying a precise mathematical relationship
· Issac Newton explained planetary motion as a consequence of gravity
· Galileo breaking Aristotle’s objections 
· Proved that everything wouldn’t fly away on the Earth
· Galileo broke the idea of heavenly perfection when he built the telescope in 1609 (Moon crevices, sun spots on sun)
· Discovered Milky Way was individual stars and that they were much further away, so lack of being able to detect stellar parallax wasn’t so troubling
3.4 The Nature of Science
· The scientific method (hypothesis, test/experiment etc.)
· Occam’s razor is that scientists should prefer the simpler model of the two when they agree equally well with observations
· The scientific laws are descriptions on how observable phenomena are related
· Claims about the natural world that seem to be based on observational evidence but do not treat evidence in a truly scientific way are called pseudoscience (aka false science, methodology)
· When a powerful yet simple model makes predictions that survive repeated and varied testing, scientists elevate its status and call it a theory
3.5 Astrology
· The basic tenet of astrology is that the apparent positions of the Sun, Moon and planets and stars in our sky influence human events
