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lI uny of us dream of exploring space. Two outlets for
I ' l this dream are amateur astronomy and rocketry.
Neither of these hobbies, though, can match the sheer
awe of building and launching a private spacecraft.
Unfortunately, there are major roadblocks to this dream
of amateur space exploration.

No doubt, you can list the many obstacles that stop
us from constructing a spacecraft; my list goes l ike this.
We cannot build our own spacecraft because of the high
cost of space-rated materials, the diff iculty of machining
spacecraft parts, and the amount of t ime involved in con-
struction. In addition, our lack of access to a clean room
and our inabil ity to properly test a spacecraft at various
stages of its construction will stop us, even if we do have
the necessary parts, skil ls, and free time.

If we manage to build a spacecraft, I can think of two
additional obstacles stopping us from launching it. These
after-construction obstacles are the length of t ime we
must wait for the launch and the cost of the launch itself.
How can we justify the time and money needed to assem-
ble a spacecraft when we know that we will wait a year for
launch and that we can hardlv afford the launch in the
first place?

Even if we construct and launch our spacecraft,
there's one final obstacle: telemetry. As amateurs, we
have no access to professional telemetry stations, nor
can we afford to build a series of public telemetry stations
around the world. If we can't collect data from our space-
craft, then we simply wil l not build it. Until the hobbyist
can create, launch, and record data from his or her own
spacecraft, there wil l be no such thing as amateur space

exploration.
Recently though, hobbyists have found a creative

solution to the dream. They substitute weather balloons
and helium for costly rocket boosters. They use off-the-
shelf components to assemble a functioning model of a
spacecraft, and they use amateur radio for spacecraft
telemetry. These few hobbyists are constructing what
are called near spacecraft and launching them deep into
the stratosphere, or near space. A near space program
is often called the poor man's space program and it
makes an amateur science hobby that is nearly out of
this world.

This article explores the amateur's version of a near
space program and how it solves the many obstacles
mentioned above. Read this article and you'l l learn how
similar near space is to outer space. Then, you'l l see how
easy it is for the hobbyist to build his or her own near
spacecraft and launch vehicle. Finally, you'l l  become
familiar with some of the benefits of starting your own
amateur near space program.

My article is too short to teach you everything you
need to know; however, I hope it wil l convince you that
an amateur near space program is a hobby that you
can, and should, take up. From there, you can get the
help you need from the resources l isted at the end of
this article.

The Earth's Atmosphere

Before learning about near space, you must f irst
become familiar with the structure of our atmosohere.
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There are five layers in our atmosphere, each with its own
name and set of characteristics. We live and play in the tro-
posphere, the lowest layer of our atmosphere. Our
weather occurs in this layer and most aircraft fly in it.
The troposphere extends to an altitude of around 50,000
feet at a boundary called the tropopause. The exact alt i-
tude of the tropopause depends on the time of the year
and latitude.

The next highest layer is called the stratosphere.
Residing in the stratosphere is the ozone layer that protects
us from the sun's harmful ultraviolet radiation. Very few air-
craft can fly in this layer. For the most part, we are very
unaware of the stratosphere. The stratosphere extends to
an altitude of around 160,000 feet at a boundarv called the
stratopause.

Above the stratopause is a layer of the atmosphere
called the mesosphere. Only rockets and meteors travel
through this layer. Above the mesosphere is the thermos-
phere and then the exosphere. There is a boundary
between the thermosphere and exosphere (called, you
guessed it, the thermopause), but no top boundary to the
exosphere. Outer space exists in the two topmost layers of
our atmosphere.

Environmental Conditions in
Near Space

Now that you're familiar with the structure of our
atmosphere, we can put near space into perspective by
discussing its location and environmental conditions. First,
where is near space located? I define near space as those
altitudes in the stratosphere and mesosphere between
75,000 feet and 330,000 feet. I selected the lower bound-
ary because of the environmental conditions found at this
altitude and the higher boundary because it is the interna-
tionally defined boundary for outer space. For an altitude
comparison, many of you have flown in commercial
aircraft, which fly at an altitude between 30,000 and
40,000 feet.

Now, what's it like in near space? There are a number
of unique conditions found in near space. The first is its
temperature. Let's launch a near spacecraft and see what
it tells us about temperature (please see the charts accom-
panying this article). As our near spacecraft ascends in the
troposphere, we find that the air temperature continuously
decreases. The troposphere cools with altitude because it's
warmed by its contact with the ground. You might think
that the troposphere should be warmed by sunlight, but,
the troposphere is very transparent to sunlight, so sunlight
shines right through it without warming it. Once our near
spacecraft passes through the tropopause, sensors find
that the air temperature stops cooling. During the summer,
the tropopause occurs at an altitude of 50,000 feet for mid-
latitudes and the air temperature is a chilly -60" Fahrenheit.
ln the winter, the tropopause lowers to an altitude of 40,000
feet and its temperature can drop to an even colder -90'
Fahrenheit.

Once our near spacecraft enters the stratosphere, we
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find that the air temperature increases with altitude. At an
altitude of 100,000 feet - which is easily reached by our
near spacecraft - the air temperature can warm to 20"
Fahrenheit or warmer. The stratosphere warms with
increasing altitude because of its ozone content. The sun's
ultraviolet radiation is blocked by our ozone layer. Recall
that energy cannot be created or destroyed; it may be in
another place and possibly in a new form. In the strato-
sphere, energy from the sun's ultraviolet radiation is eventu-
ally converted into higher air temperatures. As our near
spacecraft gets closer to the sun, there is more ultraviolet
radiation for the ozone to block, and, therefore, warmer air
temperatures.

The second condition found in near space is reduced
air pressure. As opposed to the up and down changes in
air temperature that our near spacecraft detected, air pres-
sure can only decrease with increasing altitude. Our near
spacecraft sees air pressure dropping by a factor of two for
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