Transit of Phobos Across the Sun Viewed from Mars 62

This set of three images

shows views three seconds apart
as the larger of Mars' two moons,
Phobos, passed directly in front of

the sun as seen by NASA's Mars
; rover Curiosity.
Curiosity photographed
' this annular eclipse with the

rover's Mast Camera on August
17, 2013 or ‘Sol 369’ by the Mars
calendar.

Curiosity paused during its drive to Mount Sharp to take a set of observations that the
camera team carefully calculated to record this celestial event. Because this eclipse occurred
near mid-day at Curiosity's location on Mars, Phobos was nearly overhead. This timing made
Phobos' silhouette larger against the sun -- as close to a total eclipse of the sun as is possible
from Mars.
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Angular size is given by ®= 57.3 X - degrees
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Problem 1 — At the time of the transit, Phobos which has a diameter of 11 km, was 6000 km
from the surface of Mars, and Mars was 235 million km from the Sun. What are the angular
diameters of the Sun and Phobos viewed from the surface of Mars if the diameter of the Sun
is 1.4 million km? How large are these angles in minutes of arc?

Problem 2 — Phobos orbits at a distance of 9,400 km from the center of Mars at a speed of
2.1 km/sec. As viewed from the surface of Mars (6000 km), how fast is it traveling across the
sky in arcminutes/second?

Problem 3 — To the nearest second, how long will it take for Phobos to travel completely
across the disk of the sun?
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Answer Key

Annular Eclipse of the Sun by Phobos, as Seen by Curiosity
http://www.nasa.gov/mission_pages/msl/news/ms|20130828.html
Aug. 28, 2013

Problem 1 — At the time of the transit, Phobos which has a diameter of 11 km, was 6000 km from the
surface of Mars, and Mars was 235 million km from the Sun. What are the angular diameters of the
Sun and Phobos viewed from the surface of Mars if the diameter of the Sun is 1.4 million km? How
large are these angles in minutes of arc?

Answer: Phobos: 57.3 x (11/6000) = 0.10 degrees
or 0.1 degrees x 60 = 6 minutes of arc

Sun: 57.3 x (1.4/235) = 0.34 degrees or 0.34 x 60 = 20 minutes of arc.

Problem 2 — Phobos orbits at a distance of 9,400 km from the center of Mars at a speed of 2.1 km/sec.
As viewed from the surface of Mars (6000 km), how fast is it traveling across the sky in
arcminutes/second?

Answer: If the object is located 6000 km from the surface and moves 2.1 km, it will appear to cover an
angle of 57.3 x (2.1/6000) = 0.02 degrees. There are 60 arcminutes in 1 degree, so this angle is 1.2
arcminutes. Since this distance is traveled in 1 second, the angular speed is 1.2 arcminutes /second.

Problem 3 — To the nearest second, how long will it take for Phobos to travel completely across the disk
of the sun?

Answer: The diameter of the sun is 20 arcminutes and the diameter of Phobos is 6 arcminutes. When
the center of the disk of Phobos is 3 arcminutes from the eastern edge of the sun, it is just touching the
solar disk and about to start its transit. When it is 3 arcminutes from the western edge of the sun, it has
just finished its transit, so the total distance it has to travel is 3 arcminutes + 20 arcminutes + 3
arcminutes or 26 arcminutes. It travels at a speed of 1.2 arcminutes per second, to it will cover 26
arcminutes in about 26/1.2 = 22 seconds.
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