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Now this takes teamwork!  Did you find this much
harder than the first trial?  How many times did the person
in the middle make contact with the hoop or the hands?
How did you each know what direction and how fast to
move?

Trial 3: The blindfolds add to the challenge by having
voice communication represent radio communi-
cation among the nanosats.

Stay with your team of four.  The rules of this trial are
the same as for Trial 2, except the three people on the
outside of the hoop are blindfolded.  The person in the
middle is the spacecraft commander, telling everyone else
what to do.  You’d better take it slow so no one stumbles
and so the commander remains untouched.

This one is really difficult.  The blindfolded people
have to rely on touch and hearing to navigate.  The com-
mander has to think fast and talk clearly to keep everyone
together.

How did it feel to move around in an open space
without being able to see?  Did you find yourself feeling
confused about which direction you were facing or where
you were on the baseball diamond?  As commander, did
you feel that your teammates had put their trust in you and
that it was your duty to keep them safe?

Trial 4: With all the previous practice, the teams are
ready to fly in clusters without touching!

Now, forget the blindfolds and plastic hoops, and get
back into teams of three.

Stand facing your teammates, far enough apart to
extend your arms from your sides a bit.  Now, make as if
you are going to hold hands, but don’t quite touch.  Leave
about two or three inches between your palms.  Pretend that
your hands are receiving signals transmitted by the other
people’s hands.  If you concentrate hard enough, maybe
you can feel them!

Now, again start to move together through your orbits
through Earth’s magnetosphere.  Move slowly and
smoothly, always trying to keep the same distance between
your hands.  You might find that talking only makes it
harder to concentrate.

How did you do?  Did this trial make you feel differ-
ent inside from the other trials where you actually had
something to hold on to?  Did you feel differently about
your teammates during this trial?  If so, how?

You each have to be very tuned in to your teammates
to move together as one with no help from the outside.  The
three separate ST5 spacecraft have a similar challenge.
And, in addition to keeping track of each other and moving
together as if they were one, they have to know precisely
where they are with respect to points on Earth’s surface
below.  Then, of course, there are the tasks of scientific
discovery, such as measurements of charged particles, that
must be coordinated among the spacecraft.

MINIATURIZING SPACECRAFT TECHNOLOGIES

Not only are these spacecraft very clever and agile,
but they are very, very small to have all these abilities.
Most current spacecraft that can do most of these things are
much bigger, weighing at least 100 kilograms (220
pounds).  Each ST5 nanosatellite will weigh only 21.5 kg
(47 pounds).  It is much less expensive to launch lighter
objects into orbit.  Adding even one kilogram to the weight
of the payload (in this case, the satellite) greatly increases
the rocket fuel required to lift the payload into orbit.  And,
of course, the fuel itself weighs a lot, requiring even more
fuel to boost the extra fuel for the payload!

Packing all these capabilities into the small ST5
satellite package will require very advanced microelectron-
ics and other spacecraft component technologies.  The ST5
mission will be a testing ground that will blaze the trail for
future missions of discovery using many spacecraft work-
ing together as one.


