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Deep Impact Science Objective

Comets are time capsules that hold clues about the formation and evolution
of the solar system. Their nuclei are composed of ice and dust, which are
debris from the solar system'’s earliest and coldest formation period — 4.5
billion years ago. It is the evaporation of the ice into gas and the dragging of
dust by the gas that makes the head and tail of the comet we normally see.

While several spacecraft have observed the exterior of comets, none have
penetrated the surface to answer the fundamental question, “What's deep
inside?” Deep Impact, a NASA Discovery Mission, is the first space mission
to probe beneath the surface of a comet and reveal the secrets of its interior.
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Deep Impact Science Objective (continued)

Tempel 1, the target comet for Deep Impact, was discovered in 1867 by
Ernst Tempel. It has made many passages through the inner solar system,
orbiting the Sun every 5.5 years. This makes Tempel 1 a good target to study
evolutionary change in its mantle, or upper crust. Comets are visible for two
reasons. First, dust driven from a comet’s nucleus reflects sunlight as it
travels through space. Second, certain gases in the comet’s coma (the cloud
of dust and gas particles surrounding the nucleus), stimulated by the Sun,
give off light like a fluorescent bulb. Over time, a comet may become less
active or even dormant. Scientists are eager to learn whether comets exhaust
their supply of gas and dust to space or seal it into their interiors. They would
also like to learn about the structure of a comet’s interior and how it is
different from its surface. Deep Impact and its excavation of

Tempel 1 will help provide answers to these questions.
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Deep Impact Spacecraft and Science Instruments

A day before intercept, Deep Impact will deploy a 370-kg (~820-Ibs) impactor
spacecratft into the path of the onrushing comet. The impactor is a battery-powered
spacecraft that operates independently of the main flyby spacecraft for just one day. It is
called a “smart” impactor because, after its release, it takes over its own navigation to
maneuver into the path of the comet and select an aim point on the sunlit side. A camera,
known as the impact targeting sensor, in the impactor captures and relays images of the
comet’s nucleus just seconds before collision. The comet, traveling at 29.9 km/sec
(66,900 mph) will actually overtake the impactor at a relative velocity of 10.2 km/sec
(22,800 mph).

A divert maneuver after impactor release will put the flyby out of harm’s way, to observe
the impact with its medium and high resolution imagers. The flyby will transmit its own
observations as well as relay video from the impactor to Earth.

Ice and dust debris will be ejected from the crater revealing fresh material beneath.
Sunlight re ecting off the ejected material will provide a dramatic brightening that will fade
slowly as the debris dissipates into space or falls back onto the comet.

The impact is not forceful enough to make an appreciable change in Tempel 1's orbital
path around the Sun. However, it will lead to a better understanding of both the solar
system’s formation and implications of comets that may collide with Earth in the future.
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Deep Impact Spacecraft and Science Instruments
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