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¢ Snowstorm on Pluto
e Voices from the Cacophony

Why is the sky blue? Why does the sky sometimes turn red at sunset? Every curious child will ask these
question at some point. Are you ready to give scientifically correct and simple answers? Visit Scidinks to
refresh your memory. The Scidinks Web site targets young people of middle school age. It is a joint effort of
the National Aeronautics and Space Administration (NASA) and the National Oceanic and Atmospheric
Administration (NOAA). The new "Why is the sky blue?" page can be found in the How & Why menu on the
Scidinks Weather Laboratory home page, scijinks.gov

Micro-sats with Macro-potential
By Patrick L. Barry

Future space telescopes might not consist of a single satellite such as Hubble, but a constellation of dozens or
even hundreds of small satellites, or "micro-sats," operating in unison.

Such a swarm of little satellites could act as one enormous telescope with a mirror as large as the entire
constellation, just as arrays of Earth-bound radio telescopes do. It could also last for a long time, because
damage to one micro-sat wouldn't ruin the whole space telescope; the rest of the swarm could continue as if
nothing had happened.

And that's just one example of the cool things that micro-sats could do. Plus, micro-sats are simply smaller and
lighter than normal satellites, so they're much cheaper to launch into space.

In February, NASA plans to launch its first experimental micro-sat mission, called Space Technology 5. As part
of the New Millennium Program, ST5 will test out the crucial technologies needed for micro-sats-such as
miniature thrust and guidance systems-so that future missions can use those technologies dependably.

Measuring only 53 centimeters (20 inches) across and weighing a mere 25 kilograms (55 pounds), each of the
three micro-sats for ST5 resembles a small television in size and weight. Normal satellites can be as large and
heavy as a school bus.

"ST5 will also gather scientific data, helping scientists
explore Earth's magnetic field and space weather," says
James Slavin, Project Scientist for ST5.

Slavin suggests some other potential uses for micro-
sats:




A cluster of micro-sats between the Earth and the Sun-
spread out in space like little sensor buoys floating in
the ocean-could sample incoming waves of high-speed
particles from an erupting solar flare, thus giving
scientists hours of warning of the threat posed to city
power grids and communications satellites.

Or perhaps a string of micro-sats, flying single file in
low-Earth orbit, could take a series of snapshots of
violent thunderstorms as each micro-sat in the "train"
passes over the storm. This technology would combine the continuous large-scale storm monitoring of
geosynchronous weather satellites-which orbit far from the Earth at about 36,000 kilometers' altitude-with the
up-close, highly detailed view of satellites only 400 kilometers overhead.

The Space Technology 5 mission will test crucial micro-satellite
technologies.

If ST5 is successful, these little satellites could end up playing a big role in future exploration.

The ST5 Web site at nmp.jpl.nasa.gov/st5 has the details. Kids can have fun with ST5 at
spaceplace.nasa.gov, by just typing ST5 in the site's Find It field.

This article was provided by the Jet Propulsion Laboratory, California Institute of Technology, under a contract
with the National Aeronautics and Space Administration.

Planets in Strange Places
By Trudy E. Bell

Red star, blue star, big star, small star-planets may form around virtually any type or size of star throughout the
universe, not just around mid-sized middle-aged yellow stars like the Sun. That's the surprising implication of
two recent discoveries from the 0.85-meter-diameter Spitzer Space Telescope, which is exploring the universe
from orbit at infrared (heat) wavelengths blocked by the Earth's atmosphere.

At one extreme are two blazing, blue
"hypergiant" stars 180,000 light-years away
in the Large Magellanic Cloud, one of the two
companion galaxies to our Milky Way. The
stars, called R 66 and R 126, are
respectively 30 and 70 times the mass of the
Sun, "about as massive as stars can get,"
said Joel Kastner, professor of imaging
science at the Rochester Institute of
Technology in New York. R 126 is so
luminous that if it were placed 10 parsecs
(32.6 light-years) away-a distance at which
Solar System the Sun would be one of the dimmest stars

e Sun and planet sizes visible in the sky-the hypergiant would be as

- nak ko scale bright as the full moon, "definitely a daytime
object," Kastner remarked.

Dust Ring around
Hypergiant Star

L L 1000 Such hot stars have fierce solar winds, so

ST Kastner and his team are mystified why any
dust in the neighborhood hasn't long since
been blown away. But there it is: an
unmistakable spectral signature that both hypergiants are surrounded by mammoth disks of what might be
planet-forming dust and even sand.

Artist's rendering compares size of a hypothetical hypergiant star and its
surrounding dusty disk to that of our solar system.

At the other extreme is a tiny brown dwarf star called Cha 110913-773444, relatively nearby (500 light-years) in
the Milky Way. One of the smallest brown dwarfs known, it has less than 1 percent the mass of the Sun. It's



not even massive enough to kindle thermonuclear reactions for fusing hydrogen into helium. Yet this miniature
"failed star," as brown dwarfs are often called, is also surrounded by a flat disk of dust that may eventually
clump into planets. (Note: This brown dwarf discovery was made by a group led by Kevin Luhman of
Pennsylvania State University.)

Although actual planets have not been detected (in part because of the stars' great distances), the spectra of
the hypergiants show that their dust is composed of forsterite, olivine, aromatic hydrocarbons, and other
geological substances found on Earth.

These newfound disks represent "extremes of the environments in which planets might form," Kastner said.
"Not what you'd expect if you think our solar system is the rule."

Hypergiants and dwarfs? The Milky Way could be crowded with worlds circling every kind of star imaginable-
very strange, indeed.

Keep up with the latest findings from the Spitzer at www.spitzer.caltech.edu/ . For kids, the Infrared Photo
Album at The Space Place (spaceplace.nasa.gov/en/kids/sirtf1/sirtf_action.shtml) introduces the
electromagnetic spectrum and compares the appearance of common scenes in visible versus infrared light.

Who Wants to be a Daredevil?
By Patrick L. Barry and Dr. Tony Phillips

When exploring space, NASA naturally wants to use all the newest and coolest technologies-artificial
intelligence, solar sails, onboard supercomputers, exotic materials.

But "new" also means unproven and risky, and that could be a problem. Remember HAL in the movie "2001: A
Space Odyssey"? The rebellious computer clearly needed some pre-flight testing.

Testing advanced technologies in space is the mission of the New Millennium Program (NMP), created by
NASA's Science Mission Directorate in 1995 and run by JPL. Like the daredevil test pilots of the 1950s who
would fly the latest jet technology, NMP flies new technologies in space to see if they're ready for prime time.
That way, future missions can use the technologies with much less risk.

Example: In 1999, the program's Deep
Space 1 probe tested a system called
"AutoNav," short for Autonomous
Navigation. AutoNav used artificial
intelligence to steer the spacecraft without
human intervention. It worked so well that
elements of AutoNav were installed on a
real mission, Deep Impact, which famously
blasted a crater in Comet Tempel 1 on July
4, 2005. Without AutoNav, the projectile
would have completely missed the comet.

Some NMP technologies "allow us to do
things that we literally could not do before,"
says Jack Stocky, Chief Technologist for
NMP. Dozens of innovative technologies
tested by NMP will lead to satellites and
space probes that are smaller, lighter, more
capable and even cheaper than those of
today.

Artist's rendering of a four-quadrant solar sail propulsion system, with payload.
NASA is designing and developing such concepts, a sub-scale model of which
may be tested on a future NMP mission.

Another example: An NMP test mission
called Space Technology 9, which is still in the planning phase, may test-fly a solar sail. Solar sails use the
slight pressure of sunlight itself, instead of heavy fuels, to propel a spacecraft. Two proposed NASA missions



would be possible only with dependable solar sails-L1 Diamond and Solar Polar Imager-both of which would use
solar sails to fly spacecraft that would study the Sun.

"The technologies that we validate have future missions that need them," Stocky says. "We try to target
[missions] that are about 15 to 20 years out."

A menagerie of other cool NMP technologies include ion thrusters, hyperspectral imagers, and miniaturized
electronics for spacecraft navigation and control. NMP focuses on technologies that have been proven in the
laboratory but must be tested in the extreme cold, vacuum, and high radiation environment of space, which
can't be fully recreated in the lab.

New NMP missions fly every year and one-half to two years, taking tomorrow's space technology for a
daredevil test drive. This article was provided by the Jet Propulsion Laboratory, California Institute of
Technology, under a contract with the National Aeronautics and Space Administration.

These articles is provided by the Jet Propulsion Laboratory, California Institute of Technology, under a contract with the National
Aeronautics and Space Administration.
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