SOLAR SYSTEM EXPLORATION

Voyager's Last Light
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SUN, VENUS, AND EARTH posed for this composite image taken by Voyager 1's wide-angle and narrow-angle cam-
eras on February 13, 1990. The Sun (left) is greatly overexposed due to its great brightness; Venus (left) and Earth
(right ) were imaged with the narrow-field camera and inset into the mosaic. NASA photo.

From a distance of 3.7 billion miles, Voyager 1 snaps
an historic family portrait of the Sun and planets.
by John Williams
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Neptune

PERSONALIZED PORTRAITS of the home star system were
taken from outside the solar system for the first time by
Voyager 1. The spacecraft’s narrow-field camera recorded
the images over a four-hour period on February 13. Venus
is a tiny bluish blob only 1.3 pixels across, and the crescent
Earth spans only 1.4 pixels. Jupiter and Saturn are clean
disks, and Saturn’s rings are visible as a five-pixel exten-
sion on one side of the planet. Because Uranus and Nep-
tune required long exposure times to record, their bluish
light appears smeared into linear blobs. NASA photos.

pped into the correct spots. Because the Sun's great
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Yoyager Scans the Solar _Svslem 2

Jupiter, 1979

VOYAGER 1'S CAREER spanned thirteen years on a unique
trek through the solar system. The final, historic operation
occurred in February 1990 as the spacecraft panned its
cameras from the dimmest target, Neptune, in toward the
Sun, capturing Uranus, Saturn, Jupiter, Earth, and Venus
along the way. Prior to the Sun’s family portrait, Voyager 1
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Neptune
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Saturn, 1980

carried out extensive reconnaissance of Jupiter and Saturn
in 1979 and 1980 and photographed the Earth and Moon to-
gether shortly after its launch. Voyagers sister craft, Voy-
ager 2, not only made scientific observations at Jupiter and
Saturn but more recently encountered Uranus, in 1986, and
last year flew past Neptune. NASA photos.




Uranus, 1986

Neptune, 1989

Earth and Moon, 1979

million times brighter than Sirius is in our night sky.
(The Sun’s magnitude from the spacecraft was -18.7,
and this light all fell into 3.3 pixels in the wide-angle
camera and 40 pixels in the narrow-angle camera.)

The “rays” around the Sun are a diffraction pattern
caused by the calibration lamp mounted in front of the
wide-angle camera. The insets were made with the
narrow-angle camera and show Earth and Venus as
dots surrounded by scattered rays of sunlight that
streamed through the field. Image processing shows
that Voyager’s cameras faintly recorded the Moon as
well as Earth, but it is invisible in these reproductions.

Individual color portraits made with the narrow-
angle camera show the planets much better. The im-
ages were made using violet, blue, and green filters
and were then combined into a single color photo. Ju-
piter and Saturn are resolved, but Uranus and Neptune
are slightly smeared because of the spacecraft's motion
during thel5-second exposures required. Saturn’s rings
are visible as a five-pixel-long extension on one side of
the planet. The crescent Earth appears to be centered
in a band of light, actually a ray of sunlight scattered
across the field by the camera’s optics. Venus is cen-
tered and measures 1.3 pixels in diameter, slightly
smaller than Earth’s 1.4 pixels.

The family portrait is the last hurrah for Voyager
1. After its launch on September 5, 1977, the craft suc-
cessfully completed flybys of Jupiter and Saturn in
1979 and 1980, respectively. Voyager’s sister craft,
Voyager 2, flew past Jupiter in 1979, Saturn in 1981,
Uranus in 1986, and Neptune in 1989. Both are now
racing toward the heliopause, the point where the so-
lar wind slams into interstellar space. Scientists expect
both craft will cross this boundary during the next ten
to twenty years. As the Voyager craft head deeper into
the darkness, scientists will also ook for any variation
in the spacecrafts’ trajectories. Any deviance in these
paths may reveal the presence of an unknown body in
the solar system, the existence of which is suspected
by some astronomers. That would be, in the words of
one scientist, “one heck of a finale!” [E]

John Williams is a freelance science writer living in Jef-
ferson City, Missouri.
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