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Syzygy (ˈsiz-i-jē)

• Definition:  A roughly straight-line configuration of 
three or more celestial bodies in a gravitational 
system.


• Origin:  From the Greek meaning “yoked together”


• Examples:  Oppositions, conjunctions, transits, 
eclipses, full and new moons.



Mars in an Opposition Syzygy 
 13 Oct 2020



Apparent Size of Mars 
During this Apparition

Photo credits:  

Association of Lunar and Planetary Observers (ALPO) Mars Section



• Don’t miss this one, because the next, closer opposition is 2035.


• Apparent diameter at closest point of approach: 22.6”


• That’s 1.7” smaller than in 2018.  But … since Mars is in Pisces now (~7º above 
the celestial equator) and was in Capricornus for the last opposition (~25º below 
the equator), Mars transits now some 32º higher in the sky. So this is a very 
good Northern Hemisphere opposition.


• At opposition, Mars (mag. -2.6) will be brighter than Jupiter (mag -2.3).


• Mars Perihelion      3 Aug 2020       Earth-Mars Distance: .6255 AU 
Closest Approach  6 Oct 2020        Earth-Mars Distance: .4149 AU 
Opposition             13 Oct 2020      Earth-Mars Distance: .4194 AU 
 
Ques: Why does closest approach happen before opposition?   
Ans: Because Mars’ orbit is distinctly elliptical, not circular.  And this year, Mars 
perihelion occurred well before opposition, which caused closest approach to 
also be before opposition.


• The close Mars oppositions occur when Mars is near perihelion, and are called 
“perihelic oppositions”.  The Mars Section of the Association of Lunar & 
Planetary Observers (ALPO) specifies which oppositions are perihelic.



 
 

 
                   
So, 

             

αE = Earth orbits per year = 1
αM = Mars orbits per Earth year = .53166

Solve for the synodic period tS, where 
 tSαE = tSαM + 1

tS =
1

αE − αM
= 2.1352 years

Assumes constant speed, circular 
orbits.  So this  simple formula is 
only approximate.

For example, the time between 
the last opposition and the current 
one has been about 2yr, 2.5 
months = 2.21 yr.

Time Between Oppositions, 
the Synodic Period



Close Mars Oppositions 
Occur Near Mars Perihelions

Oct 13

2020

Closest opposition since

 24 Sep., 57,617 B.C.



The Observer’s Handbook 
Royal Astronomical Society of 

Canada



Celestial North Pole on Mars

Polaris

36º

Deneb

Polaris



Occultation of Mars 



Observing Mars
What to Look For



What to Look For with a Small Telescope

• Mars Northern Polar Cap (NPC) 
tilted away from Earth 20º. 
Southern Hemisphere summer. 
A remnant of CO2 ice might 
remain.


• Northern Polar Cap (NPC) not 
visible, but Northern Polar Hood 
(NPH) cloud might be visible.


• Features rotate from celestial 
east to west. Mars’ day is 37m 
23s longer than Earth’s.


• Observed at same time each 
night, features move east about 
10º/day because of Mars’ 
slower rotation.
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Syrtis Major East Face
1.  Syrtis Major


2.  Sinus Meridiani


3.  Sinus Sabaeus


4.  Hellas Basin


5.  Southern Polar Cap
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Syrtis Major West Face
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1.  Syrtis Major


2.  Mare Tyrrhenum


3.  Hesperia


4.  Hellas Basin


5.  Southern Polar Cap


6.  Mare Cimmerium 
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Mare Sirenum Face
1.  Mare Sirenum


2.  Solis Lacus


3.  Olympus Mons


4.  Valles Marineris


5.  Southern Polar Cap
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Map of Major Mars Features
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Because you can flip the image for your telescope, planetarium 
software for your computer and phone are very useful when trying 

to identify Mars features.



Sky Safari simulation

(Image flipped horizontally)


Rough Sketch this Morning

• Astronomic dawn at 0521, but 
image was reasonably good until 
at least 0600, when only 1st and 
2nd mag. stars were visible.


• Also transparency was not good 
(high smoke, probably).
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Why Were 3 Mars Missions Launched 
Appprox. 2 Months before Opposition?

• NASA Perseverance

• 30 July 2020 -18 Feb 2021


• UAE Hope Mars Mission

• 19 July 2020 - Feb 2021


• China’s Tainwen 1

• 23 July 2020 - Feb 2021

Hohmann Transfer Orbit (HTO) is a 
low-energy elliptical orbit which 
can move a spacecraft from one 
circular orbit to another with low 
energy expenditure.


The launch window for a HTO 
to arrive at Mars’ orbit near 
perihelion is only a few weeks 
long.



Mars

Mira Near Mars



Mira at Maximum
• Mira (Omicron Ceti) is the brightest and most famous long-

period pulsating variable. 


• Mira gave its name to a whole class of variable stars.


• Discovered as variable in 1596 by German pastor and 
astronomer David Fabriclus.


• Magnitude varies 10.1 - 3.0, but maxima can be up to 2.0.


• At minimum, Mira is about as luminous as the Sun.


• At maximum, Mira increases its luminosity  
2.51^(10.1 - 3.0) = 688 times.


• Period is ~332 days (about 11 months).


• Last maximum was 20 Oct 2019.  Next one should be 
about 20 Sept 2020.



5-Year Mira Light Curve



50-Yr Light Curve



• AAVSO Variable Star 
Plotter


• Gives magnitudes of stars 
close to Mira.




Also … Uranus & Neptune are Near 
Mars and Near Opposition

Uranus

Mars

Mira

Neptune

Uranus

Magnitude: 5.7

Disk: 3.7”

Opposition: 10/31/2020

Neptune

Magnitude: 7.8

Disk: 2.4”

Opposition: 11/11/2020


