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Chances are about one in 461!
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What is a year, anyway?
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» Calendar year: 365 days (or 366 days in leap years)
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Different definitions of a year

* Tropical year: fime that the Sun fakes fo return to the
same position in the sky.

TROPICAL YEAR

One complete orbit
around the Sun

~ 365.24 DAYS

(can vary 30 mins)
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* The day/night cycle due to Earth’s rotation, has nothing to
do with the yearly cycle from Earth’s revolution.
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Where’s this difference coming from?

- The tropical year is actually 365 days, 5 hours, 48 minutes,
and 46 seconds long, or 365. 242199 days long.

* TBH, a day isn’t exactly 24 hours long. But that’s a story
for another fime.




Before we dive in, why do we have
seasons?
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Reason for seasons:

- Earth has seasons because something collided and caused“‘“-?gﬁ.\.
the axial tilf.
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What happens if we use 365 days?
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What happens if we use 365 days?

» Seasons go out of sync!
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What happens if we use 365 days?




What happens if we use 365 days?

* The extra 0. 24 days throws seasons off affer a few years!




What happens if we use 365 days?

* Also, bad news for farmers!
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How fo solve this problem?

* Leap year!

- Egyptian astronomers around S0 8. C.
measured the Earth’s orbit fo be close to
365.25 days long.

* Julius Caesar implemented a new
calendar in 46 8. C. , adding one day every
four years.

- Essentially adding it to the last month of
the leap year.

* He also did a bunch of crazy stuf¥f..
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What else did Caesar do?

- He also shifted the beginning of the year
from March 1 to January 1!

- That’s why the 7" month (September)
through the 10t month (December) are
now the 9 through 12" months.

* February, the ‘original’ 12!* month, now
gets to be the 2", and that’s the reason
why we have the leap day this month.
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Acshually. .

- Caesar’s solution overcorrects.

* The tropical year is different from a
calendar year by 5 hours, 48 minutes,
and 46 seconds.

* Over four years, that adds up fo 23
hours, 15 minutes, and 4 seconds.

° ;haf’s 44 minutes, 56 seconds less than a
ay.

* This adds about 3. 12 days every 400
years.
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Cuf fo late 1500s. .

* 8y 1582 A.D. , this added up to 12.7
days, pushing spring fowards
winfer.

* The Catholic Church did not want fo
celebrate Easter in winter.

* Pope Gregory Xlil decreed a new
calendar in October that year.

* But at what cost?




New era begins..



New era begins..

* Thursday, 4 October 1582, was
followed by Friday, 15 October
with ten days skipped.

1582,
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New era begins..

* Thursday, 4 October 1582, was
followed by Friday, 15 October 1582,
with ten days skipped.

 Understandably, people were pissed.

* Buf the problem of overcorrection
persists.

* How do we correct that?
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New formula:

* Remember the 3. 12 days added
every 400 years?

* Rinse and repeat the same trick!

- They designated only cerfain
hundred-year dates as leap years.

- Only hundred-year dates such as
1600, 2000, efc. which are divisible
by 400 are leap years.
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New formula:

* Remember the 3. 12 days added
every 400 years?

* Rinse and repeat the same trick!

- They designated only certain
hundred-year dates as leap years.

 Only hundred-year dates such as
1600, 2000, etc. which are divisible
by 400 are leap years.

- Others, such as 1700, 1800, 1900,
2100, efc. are nof!

N
i
o000



Is it perfect?



Is it perfect?

* Not really; but will work for a long time ~ 3333. 3 years.
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Angway. .

* In 1200 gears, we should have 1200/4 = 300 leap years.

* But only 3 century-years (out of 12) are divisible by 400;
i.e.,{400, 800, 1200}, {4600, 2000, 2400}, etc.

* 12-3 = 9, so we actually have 300-9 = 291 leap years. And
1200-291 = 909 regular years.

* The average length of year becomes (291 x 366 + 909 x
365)/1,200 = 365. 2425 days.

- This gives an error of 365. 2425 - 365.2422 = 0.0003 days
per year, or one day every 3,333. 3 years.
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What next?

» Earth’s rotation and revolution are changing constantly.

* Therefore, we will need new calculations fo correct for
those changes.

* Current astronomers don’t really care, it is up to the
future astronomers to figure it ouf.




Questions?




April 8th Eclipse: ~94% in Columbia
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Follow Laws Observatory:

LAWS

SOBSERVATORY




Thank you!

* Teja Teppala
- H#gbk@mail. missouri. edu



mailto:ttgbk@mail.missouri.edu

How did Egyptian astronomers figure
the length of Earth’s orbit?

- Egyptians started out with alunar | — -ff'_”:‘;;
calendar, based on Moon’s phases. L N, D E=

- It was around 354 days long (lossof 49  \ |/ .-T] =
dayS). : Ly X ll;;
* Around 2500 8. C., they adoptedanew /) \

$civil’”” calendar based upon
astronomical observations of Sirius.

- Sirius appeared right before sunrise
around the onset of Nile’s flood.




How did Egyptian astronomers figure
the length of Earth’s orbit?

* They tried to correct it based on Sirvius’/ /-
reappearance during the next Lk ==
flooding. ~ACK) |

- This ended up in a calendar year 0365 | '~ "= &
days; 12 months of 30 days each and a
443th month? of 5 days.

 Over time, they realized that Sirius
rose a day lafe every 4 years.

* Thus, they figured that the actual year
is a quarter day longer than 365 days.
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