
The Saros

David Le Conte

La Société Guernesiaise Astronomy Section

The cyclic pattern of eclipses



2017 August 21, Wyoming
By David Le Conte

1999 August 11, Alderney
By Anthony Le Conte

These two total solar eclipses, over 18 years apart, look unrelated.

But when we look at their eclipse paths they look remarkably similar.



1999 August 11

2017 August 21
SkyMap Pro



That is because they are part of the same sequence, being 
eclipse numbers 21 and 22 of 77 eclipses

1999 August 11, Max: 11.04.09 UTC

2017 August 21, Max: 18.26.40 UTC

The interval between them is: 18 years, 10 days, 7h 22m 31s
(6585.37 days)

That interval is called the Saros, and this one is Saros number 145



1982 July 06
2000 July 16
2018 July 27
2036 August 07
2054 August 18

Let us look at the intervals between some lunar eclipses

The intervals are the Saros cycle of 18 years, 10 days
(Give or take a day depending on leap years).

The saros was known by the Chaldeans (c300 BC),
and was mentioned by Hipparchus, Pliny and Ptolemy.



Edmond Halley (1656 – 1742)

The term Saros was adopted by 
English astronomer Edmund Halley 

in 1691.



The Sidereal month is the period of revolution of the Moon in its orbit, 
with reference to the fixed stars.

It is 27.321662 days

There are several kinds of month, all dependent on the Moon



There are several kinds of month, all dependent on the Moon

The Sidereal month is the period of revolution of the Moon in its orbit, 
with reference to the fixed stars.

It is 27.321662 days.



The Synodic month is the period between two successive Full Moons.
It is 29.530589 days

See also http://www.sumanasinc.com/webcontent/animations/content/sidereal.html
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The Anomalistic month is the period between two lunar apogees.
It is 27.554550 days
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5.145⁰ Ecliptic plane
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The Moon’s orbit is inclined at just over 5⁰ to the plane of the Earth’s orbit around the 
Sun (called the Ecliptic).

So the Moon usually passes above or below the Sun and the Earth’s shadow.
Only rarely do they line up to cause an eclipse.
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The Draconic month is the period between two passages of the Moon in 
the ascending node. It is 27.212221 days

Earth

Here is the Moon in its orbit around the Earth, and the apparent orbit of the Sun.

CLICK TWICE TO CONTINUE



The ‘Eclipse Year’ is the period between two successive passages of the Sun through 
the same node of the Moon’s orbit (346.620 days)

Earth

CLICK TWICE TO CONTINUE



Earth

The Sun and the Moon must be at or close to one of the nodes for an eclipse to occur.
Here is a solar eclipse with the Moon at the ascending node.
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Earth

And here is a solar eclipse with the Moon at the descending node.
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Here is a lunar eclipse with the Moon at the ascending node.
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For an eclipse to occur the Moon does not have to be exactly at a node.
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The Saros is the least common multiple of:
• The Synodic month (between New Moons)
• The Draconic month (between ascending nodes)
• The Anomalistic month (between lunar apogees)

It is (within 2 hours):
223 Synodic months.
242 Draconic months.

239 Anomalistic months.

This is approximately 6585.3211 days

= 18 years, 11 days, 8 hours
(Almost exactly 19 eclipse years)



The ‘8 hours’ (a third of 
a 24-hour day) in the 
Saros period means 
that the Earth turns a 
third of a rotation 
between eclipses of the 
same Saros sequence.
So the longitude of the 
eclipse  changes by 
120⁰, resulting in three 
successive eclipses 
making a triangular 
pattern.
Note that the latitude 
also changes because 
of the geometry of 
successive eclipses.



Saros 145 
contains 77 solar 
eclipses.
It started in 
1639.



And it will 
end in 3009.



Summary of Saros 145

First eclipse: 1639 January 04
Last eclipse: 3009 April 17
Duration: 1370.29 years
Number of eclipses: 77
In order: 14 partial

1 annular
1 hybrid

41 total
20 partial

http://www.eclipsewise.com/solar/SEsaros/SEsaros145.html

There can be many overlapping Saros cycles at any given time. 
Currently there are 40 active solar Saros cycles.



Here is the current sequence of Saros 136 solar eclipses 
showing the changes in longitude and latitude.



This graphic shows all 71 
solar eclipses of Saros 136, 
starting in 1360 and ending 
in 2622.
It is currently producing the 
longest periods of totality 
(over 7 minutes in 1955 
and 1973 and almost 7 
minutes in 1991 and 2009).
The next one in this series 
will be on 02 August 2027 
(6m 22s in Egypt). 

CLICK TO CONTINUE



Here are the paths of the 
final seven total solar 
eclipses of Saros 120.



Inex period  – another useful eclipse cycle
358 synodic months (29 years minus about 20 days).

It marks time intervals between consecutively numbered Saros series.

This graphic shows 8000 solar eclipses.
Each Saros series is a separate column.

Horizontal rows correspond to the Inex series.
The next slide shows an enlarged scale of part of the graphic





The Half-Saros (the Sar?): 3292.66 days
(9 years, + 6 days - 8 hours) 

After one Half-Saros a solar eclipse is followed by a lunar eclipse, and vice-versa.

It occurs at the same node of the Moon’s orbit, but with a difference of 180⁰ 
with respect to the perigee of the lunar orbit.

So a solar eclipse with the Moon near perigee is followed, half a Saros later, by a 
lunar eclipse near the apogee, and vice-versa.

(Jan Meeus: Mathematical Astronomy Morsels, page 110)

So, for example:

2009 July 22: Total solar eclipse
2018 July 27: Total lunar eclipse
2027 August 02: Total solar eclipse

And one more eclipse cycle



www.astronomy.org.gg/more/resources/education
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