Tentative list of topics for the astronomy block, year 2005-2006
Taught by Mr. Miller

Introduction: 

1) The celestial sphere and the motion of the stars in the sky. (2 days)

i. Horizon, Zenith and Nadir. The NCP, SCP, the celestial equator the meridian, and great circles.

ii. Nightly motion of the stars looking N, E, S, and W, as seen from various locations on the Earth.

iii. Circumpolar stars.

iv. Sidereal day.

v. Relation between altitude above the horizon of the NCP and observer’s latitude.

vi. Locating a star in the sky: declination and right ascension and their analogy with latitude and longitude. 

vii. Motion of the sun relative to the fixed stars: the ecliptic, the vernal (spring) and the autumnal equinox (more later).

viii. The Planisphere. How to find the position of a star at night. How to find the time of sunrise and sunset at different times of the year.

ix. The star clock. How the difference between sidereal day and mean solar day is taken care of.

2) The sun. (2 days)

i. The motion of the sun relative to the fixed stars. The ecliptic, and the constellations of the zodiac.

ii. In its daily motion, the sun lags behind the fixed stars, 4 minutes per day. Explanation.

iii. Spiraling motion of the Sun on the celestial sphere.

iv. Position of sunrise and sunset at different times of the year. Vernal (spring) and autumnal equinoxes. Winter and summer solstices (meaning of the word “solstice”). 

v. Motion of the sun and length of the day at different times of the year and from different positions on the Earth. The overall motion of the Sun in the sky is a spiral. 

vi. Tropic of Cancer and Tropic of Capricorn. Arctic and Antarctic circles.

vii. The seasons. Geocentric and heliocentric points of view.

viii. The precession of the equinoxes. Where do the name Tropic of Cancer and Tropic of Capricorn come from?

3) The measure of time. (1 day)

i. The noon mark and the analemma.

ii. The sundial.

4) The moon. (2 1/2 days)

i. Phases of the moon. Time length of a cycle. Synodic period 29.5 days (relative to the Sun, from new moon to new moon). Sidereal period 27.3 days (relative to the stars.)

ii. Motion of the moon relative to the fixed stars. The moon lags behind (west to east motion) the fixed stars of about 50 min or 13 degrees per day.

iii. Angular distance in the sky between the moon and the Sun and moon phases. 

iv. Solar and lunar eclipses (umbra and penumbra).

v. Trajectory in the sky (5 degrees off the ecliptic). Angle of the ecliptic on the horizon during the four seasons. Angle at moonrise and moonset. The harvest moon.

vi. Maximum height of a full moon during the year. Location of moonrise and moonset on the horizon throughout a cycle. Relation to the Sun.


vii. Tilting of the moon.  

viii. Tides (51 min delay each day). Only half of the surface visible.

ix. The Earth seen from the moon. Moon’s “ashen glow” (“The old moon in the new moon’s arms.”)

x. Drawing of the shape of the moon (time permitting)

5) The planets (2 1/2 days)

i. The wandering stars: Mercury, Venus, Mars, Jupiter, and Saturn. Motion of the planets relative to the fixed stars.

ii. Retrograde motion.

iii. Phases.

iv. Explanation of retrograde motion in the geocentric and heliocentric point of views.

v. Inferior and superior planets. 

vi. Planet’s elongation. Inferior planets: inferior conjunction, superior conjunction, greatest eastern elongation, greater western elongation. Superior planets: conjunction, opposition, and quadrature.

vii. Synodic (from opposition to opposition i.e. relative to Sun and Earth) and sidereal periods (relative to the Sun only, i.e. the year on the planet).  

6) Astronomical systems (2 days)

i. Ptolemaic system.

ii. Copernicus system: the period of revolution around the Sun and the distances of the planets from the Sun in Astronomical Unit.

iii. Ticho Brahe, Gaileo and Kepler (readings from Arthur Koestler “The Sleepwalkers”). 

iv. Kepler’s law.

v. Newton.

vi. Einstein. 

7) Measuring astronomical distances (time permitting) (2 days)

i. The distance of the Moon from the Earth by parallax.

vii. Measuring the astronomical unit (readings from Timothy Ferris “Coming of Age in the Milky Way”)

ii. Stellar distances. Relation between luminosity and distance.

iii. The Doppler effect and the expansion of the universe. Hubble’s law.

iv. The discovery of the Cosmic Background Radiation. 

