
Ancient Astronomy



Poll everywhere



Poll everywhere

results

https://www.polleverywhere.com/multiple_choice_polls/EEQ8SWQE0txjAYl5lHpfg?preview=true&controls=none


Unit conversion problems

● Optional practice problems available here:

http://physics.uwyo.edu/~nikhil/Courses/ASTR1050/lecture_notes/week_01/Friday
/practice_problems.pdf

● Feel free to ask for additional problems in the future.
● Office hours are 12–1 pm, everyday.

http://physics.uwyo.edu/~nikhil/Courses/ASTR1050/lecture_notes/week_01/Friday/practice_problems.pdf
http://physics.uwyo.edu/~nikhil/Courses/ASTR1050/lecture_notes/week_01/Friday/practice_problems.pdf


Equinox

● Equinox - from Latin aequus nox or 
“equal night”.

● Occurs two times per year, one in 
the spring (vernal) and in the fall 
(autumnal).

● Equal parts day and night.
● Sun rises directly East, sets directly 

West.

The Sun rising directly eastward, as seen by 
Angkor Wat, Cambodia.



Solstice

● Solstice - from Latin sol sistere or 
“the Sun to stand still”.

● The Sun reaches its northern or 
southern maximum

● Occurs two times per year, one in 
the winter and one in the summer.

● Longest or shortest days of 
sunlight.

The Sun rising directly through the stones at 
Stonehenge on the Winter Solstice



The movement of the Sun throughout the year

● The Sun moves North and South 
throughout the year.

○ Due to the Earth’s axial tilt.
● The Sun can appear directly 

overhead for a range of latitudes 
North or South of the equator.

● Tropics, from Latin tropē, or “turn 
around.”

○ The northernmost/southernmost 
constellations the Sun reaches.

The Sun’s path in different parts of the year.



Tropics



Solar year



Solar year

● “Tropical” year
● Time it takes the Sun to return to 

the same part of the sky.
○ E.g. Autumnal equinox to autumnal 

equinox, tropic to tropic
● 365.242190402 days



Sidereal year

● Time it takes the Earth to make one 
complete orbit around the Sun.

● 365.256363004 days
● Sidereal year is 20 minutes and 

24.5 seconds longer than a solar 
year.

Exaggerated depiction of the Earth’s orbit 
around the Sun



Question

● Why is the sidereal year different than the tropical year?



Question

● Why is the sidereal year different than the tropical year?

The difference is caused by the Earth’s axial precession.



Axial precession

● What is axial precession?
● Spinning top demonstration

http://physics.uwyo.edu/~nikhil/Courses/ASTR1050/files/precession_spinning_
top.mp4

http://physics.uwyo.edu/~nikhil/Courses/ASTR1050/files/precession_spinning_top.mp4
http://physics.uwyo.edu/~nikhil/Courses/ASTR1050/files/precession_spinning_top.mp4


Axial precession

● Discovered by Hipparchus of 
Antioch.

○ Studied the precise location of stars in 
the sky.

○ Spica had moved 2° in a two hundred 
years.

● Axial precession causes the Earth’s 
poles to change where they point in 
the sky.



Axial precession

● North and South star change over 
the millenia.

● Earth’s axial precession has a 
period of 26,000 years.



North pole



South pole



Sidereal year vs. tropical year

● Sidereal year- 365.256363004 days. Astronomical significance, used in 
Astronomy.

● Tropical, or solar, year- 365.242190402 days. Correlates with seasons, 
most noticeable to us on Earth, used for everything else.

● 365.242190402 days is the magic number.



Calendars — Lunisolar calendar

● Developed independently by the Mesopotamia, Indian subcontinent, China, 
Americas, to name a few.

● The solar year was roughly 12 lunar cycles.
● 12 lunar cycles x 29.5306 days per lunar cycle = 354.3672 days in a lunar 

year.
● Tropical year was 365.242190402 days long.
● Years are off by 10.875 days, or 0.36826 lunar months.
● Add 7 “leap months” every 19 lunar years.
● 12 +7/19 lunar months = 365.246894 days, close!

○ 1 less day every 212 lunisolar years.



Calendars — Julian calendar

● Old Roman Calendar divided 355 days into 12 months with a 22–23 day leap 
month (similar to lunisolar calendar with leap months).

● Leap month was not standardized.
○ Corrupt leaders added spurious leap months to extend their rule.

● Revamped by Julius Caeser.
● 365 days split over 12 months.

○ Leap year with extra day every four years.
● 365 +¼ = 365.25 days per Julian year.
● 365.242190402 days in tropical year.

○ 1 less day every 128 years.
● Easier calibration than lunisolar calendar.



Calendars — Gregorian calendar

● Very similar to Julian calendar.
● 97 leap years (366 day years) every 400 (365 day) years.
● 1 Gregorian year = 365 +97/400 days = 365.2425 days/ Gregorian years
● 365.242190402 days in tropical year.
● 1 extra day every 3229.995 Gregorian years!
● Standard calendar used by majority of the world.
● Used by the majority of the world, some accepting it as late as 2016.



Astrology vs. Astronomy

● Astronomy developed from the need to develop a calendar.
● Ancient cultures also designated the wandering stars as Gods and attributed 

certain characteristics to them.



Astrology vs. Astronomy



Astrology vs. Astronomy



Astrology vs. Astronomy

● Astrology was developed about 
2,500 years ago by the 
Babylonians

● Greeks believed the positions of 
the planets, Sun, and Moon at birth 
shaped personalities

● Horoscope, from Greek hora 
skopos, time keeper.

● Split the paths the Sun, Moon, and 
planets travel in (i.e. the ecliptic) 
into 12 areas called signs.



Astrology vs. Astronomy



Astrology vs. Astronomy

● Stars have shifted since development of astrology because of precession!
● Some ancient astrologers knew about precession and worked it into their 

systems.



Astrology vs. Astronomy



Announcements

● First homework is assigned (10 questions), due Friday.
● First lab next week, meet in planetarium.



Next time

● The birth of modern Astronomy


