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Whither the Launch Business?

For several years, the majority of the
payloads launched into orbit by the Na-
tional Aeronautics and Space Administra-
tion have been for “outside” customers —
different government agencies, private
companies and consortia, and other coun-
tries. The “launch business” has thus be-
come a significant part of Nasa’s ac-
tivities, and the space agency has in large
measure justified the economics of devel-
oping the space shuttle on expectations
that the business will grow. It may well do
just that, particularly with the Defense De-
partment’s growing interest in space, but
1980 is likely to be a year in which Nasa
and other entities are keeping particularly
close watch on the state of their predic-
tions.

At the beginning of 1978, Nasa cited ex-
pectations of launching as many as 25
payloads during the year. The actual num-
ber was 20. For 1979, the prediction was
lower still — 16 (including the space shut-
tle’s first orbital flight, now due late this
year), and two of them were only optional
launchings to be used if needed. The final
total was down again, to nine.

This year's tentative schedule again
calls for nine launchings (10 if the shuttle
flies), and the list would be considerably
smaller if it did not include several hold-
overs from 1979. One of those is the Solar
Maximum Mission, designed to study the
sun at the height of its activity cycle; it is
NAsA’s only satellite to be orbited this
year, meaning that if it had flown last year
as planned, the space agency would be
making no use at all of its own launching
service. (Other launches include four
communications satellites, two weather-
watchers for the National Oceanic and
Atmospheric Administration, and two
Navy navigational beacons.)

Once the shuttle becomes operational,
NAsA believes, the launch business will
pick up again, and in fact it is supposed to
be sort of a self-help operation, in that the
more users take advantage of the shuttle’s
capability, the lower the launching costs to
each user will become. On the day before
Christmas, however, the shuttle acquired
some competition.

On Dec. 24, the European Space Agen-
cy’s Ariane rocket (SN: 10/13/79, p. 250)
made its first flight, launched from its site
about 18 kilometers from the town of
Kourou in Guiana. The successful flight
inaugurated a line of vehicles which, while
not reusable boosters like the U.S. shuttle,
are expected to engage in a significant
amount of launch business on their own—
at least a portion of it at NAsA’s expense.

This year, for example, NasA plans to
launch several Intelsat V satellites for the
International Telecommunications Satel-
lite Consortium. For 1981, however, the

4

NASA

1980 NASA Schedule
Date Mission Description
Jan. [T nIsacon  communications (00D)
Feb. Solar
Maximum
Mission solar studies
Feb. Intelsat Y-A communications (Intelsat)
Apr. NoA-B weather and environment (NOM)
May Intelsat ¥-B  communications (Intelsat)
July Transit navigation (UsK)
Aug. GOEs-B weather and environment (NOAY)
Aug. Intelsat V-C communications (Intelsat)
Oct. Transit navigation (USN)
Nov. 12 Voyager | Saturn encounter (launched 9/77)

consortium has made a firm commitment
to fly at least one Intelsat V on Ariane, and
it holds an option with EsA for a second.
(The Intelsats, as the chart shows, account
for one in three of NAsA’s projected 1980
launches.) Ariane rockets will carry a
variety of European payloads, of course,
some of which would probably have been
launched by NAsa, and- the second Ariane
flight, due in March, will even carry an
amateur-radio satellite called OSCAR 9,
whose eight predecessors were all
launched (though without charge) by U.S.
boosters. Indonesia holds an option for
Ariane to launch two of its Palapa commu-
nications satellites, the first two of which
were flown by Nasa, and Esa is getting
business from other sources as well: The
third Ariane flight, now aimed for August
or September, will carry a satellite for In-
dia, whose initial entry was launched by
the Soviet Union. Other options on Ariane
are reserving slots in 1982 and 1983 for
Arabsats 1 and 2, communications satel-
lites marking the Middle East’s maiden
forays into space. (Last week’s Ariane car-
ried only an instrumented test probe
called cat — Capsule Ariane Technolo-
gique.)

This is not to say the U.S. shuttle will
find itself flying with an empty cargo bay.
With its first orbital trip still an uncertain
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number of months -away (NAsA gives Sep-
tember a 50-50 chance, though additional
setbacks could push the launch into 1981),
customers are already signed up through
the 39th flight. The Air Force (which has
significantly influenced the shuttle’s de-
sign and operations) has ambitious plans
to use it, including construction of its own
complete control center, far from the NAsA
facility at Johnson Space Center in Hous-
ton, for classified missions.

President Jimmy Carter has also added
his backing, which is taken to mean influ-
ence on behalf of the substantial extra
funding necessitated by the shuttle’s
numerous delays. “In light of the technical
and resource problems we have been ex-
periencing,” wrote NAsA administrator
Robert Frosch in a Nov. 30 letter to agency
employees, “that confidence is extraordi-
narily welcome. NAsA must live up to its
promise: we have much left to prove to
ourselves and the world.” a

Passing the
climate buck

Modern humans may have hiked global
temperatures with carbon dioxide, blitzed
the ozone with fluorocarbons and staved
off or invited in an ice age, depending on
whom you talk to. But compared with the
drastic, if somewhat primitive, environ-
mental abusiveness of our ancestors,
we're dishing out peanuts.

“It is possible that significant climatic
changes may have been anthropogeni-
cally induced as early as [one million]
years ago,” say Cornell University’s Carl
Sagan and Owen B. Toon and James B.
Pollack of Nasa-Ames Research Center in
Moffett Field, Calif. “In contrast to the pre-
vailing view that only modern humans are
able to alter the climate, we believe it is
more likely that the human species has
made a substantial and continuing impact
on climate since the invention of fire.”

The researchers base their conclusions,
reported in the Dec. 21 ScieNcg, on hu-
mans’ ability — and apparent proclivity —
to alter the nearby earth’s surface. With no
environmentalists to bolster a social con-
science, pre-agricultural people set fires
to clear brush, to make hunting easier, to
improve pastures and to wage war. Ag-
ricultural people destroyed forests to ex-
pand farming and grazing land. Technolog-
ical humans carry on the legacy in urbani-
zation, expansion of farmland, production
of raw materials and generation of energy.
But be comforted. Our means may be dif-
ferent, but the ends are no worse: “The
most significant difference between
human impact on the environment in the
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present technological era and during the
agricultural and hunting eras is an in-
crease in diversity and rate of change
rather than extent.”

Regionally, the result of such activities
is alteration of runoff, heat transport and
surface winds, which in turn affect soil
moisture, temperature and erosion rates.
But globally, modifications in land use af-
fect the albedo or reflectivity of the earth'’s
surface, which in turn affects global circu-
lation and thereby climate. All changes
except urbanization increase the earth’s
albedo and cool the planet, say the re-
searchers. Climate models suggest that a
global albedo change of 0.01 from its value
of 0.30 will produce a surface temperature
change of about 2°K. Sagan and co-
workers estimate the global albedo
change of the “past few millennia” at 6 x
10-%, which is enough, they say, to drop the
world’s temperature by about 1°K. By con-
trast, they estimate the global albedo
change for the last 25 years at 1 x 103, an
amount that suggests a global cooling of
about 0.2°K. (According to the re-
searchers, the global average temperature
has dropped 0.2°K since 1940, even with
the effect of CO,.)

The leading cause of the change in
global albedo is desertification, say the
researchers. They estimate that 9 million
square kilometers, or 1.8 percent of the
earth’s area, has been changed by humans
to desert by overgrazing or other destruc-
tion of vegetation or overpopulation. Al-
tering that much of the earth'’s surface has
caused a 4 x 10-3 change in global albedo.
Areas given over to desert by human hand
include the Rajasthan Desert of India, the
Sahel south of the Sahara, Lebanon and
parts of Iraq.

Clearing of tropical forests has altered 7
million square kilometers; that of temper-
ate forests has altered 8 million square
kilometers. The resulting albedo change is
1x10-3and 6.5 x 10-, respectively. Defores-
tation, the researchers suggest, may have
been responsible for the extreme cold
period in the Northern Hemisphere known
as the Little Ice Age (1430 to 1850). A fourth
process, salinization, changes albedo by
exposing bare ground and by creating salt
flats. It has affected 600,000 square
kilometers and changed albedo by as
much as 4x 10,

But none of this lets modern humans off
the hook. For example, continued defores-
tation — particularly that occurring in the
Amazon — may pose a major global cli-
mate threat, the researchers suggest.
Satellite studies of global land usage and
studies of historical land modifcation are
needed, they say. “We believe that the ef-
fects of humans on both ancient and mod-
ern climates are not insignificant in com-
parison with other causes of climate
change. ... Such work holds the promise
not only of elucidating past climate
changes and their possible human origin,
but also of providing insight into the cli-
mate of the future.” O
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A solid twist for accelerator beams

Particle physics and solid state physics
often collaborate. The beams of acceler-
ated protons, electrons, and such that par-
ticle physicists use to study the nature and
structure of subatomic particles can also
be used to study the structure of solids. To
a proton or an electron a solid is mostly
empty space, and sometimes when the
particle beams hit the crystals they go
right through.

This transparency phenomenon, called
channeling, is being investigated for its
possible advantages to both branches of
physics by a team of researchers led by
Timothy E. Toohig and Richard A. Carrigan
of the Fermi National Accelerator Labora-
tory at Batavia, lll., and Edward Tsyganov
of the Joint Institute for Nuclear Research
at Dubna, 70 miles north of Moscow. It will
be the first example of United States
physicists going to the Soviet Union to do
experiments since 1970.

Channeling takes place in extremely
perfect crystals, which have a precisely
regular array of atoms. This regular array
leaves unobstructed channels between
planes of atoms. Particles that enter the
channels in the right way are constrained
to move along them by the forces exerted
on them by the atoms in the walls of the
channels. And so the particles go right out
the other side of the crystal.

Experiments done at Fermilab’s Meson
Laboratory and at Dubna showed that
channeling was indeed an actual
phenomenon. It then occurred to
Tsyganov to see what would happen if the
perfect crystal were carefully bent. Would
the particles follow the curve of the chan-
nel or would they blast out the side of the

crystal at the curve? He found out that the
particles follow the curve.

If this curving phenomenon works at
higher energy, it could be very useful in the
technology of particle accelerators. “Cal-
culations show that by using crystals in
certain applications, we can bend high en-
ergy beams by a factor of about 1,000 more
than by use of conventional magnets,”
says Toohig. When accelerators get to the
trillion electron-volt energy range, he
says, a crystal a meter long could be used
for “promising applications in certain
parts of accelerators.” One such part is the
touchy business of extracting beams from
accelerators to send them to experiments
some distance away. A septum consisting
of an array of wires is now used to deviate
the beam. A crystal in that place could
exert stronger bending forces on the par-
ticles. It should also wear better. “If we lose
beam on them [the wires], we cut them
away like butter,” says Toohig.

The high energy experiments will be
done at Serpukhov, another physics re-
search center in Russia. The international
collaboration was chosen because it
seemed efficient to pool material and in-
tellectual resources, especially since the
Soviets had perfect crystals readily avail-
able, some of which were made in the
Salyut space station. Serpukhov is the site
of the most powerful Soviet accelerator, a
proton synchrotron of 70 billion
electron-volts energy. Toohig plans to
leave for Serpukhov early in the year.
There, he says, in addition to the channel
bending, “we plan to explore other aspects
of this fascinating marriage between high
energy physics ad solid state physics.” O

Ozone: Worldwide, many-faceted problem

Only international efforts will be able to
protect stratospheric ozone against deple-
tion by chlorofluorocarbon emissions, ac-
cording to the second part of a National
Academy of Sciences study. The first part
(SN: 11/17/79, p. 340) concluded that if
worldwide use of the chemicals continues
at current rates, stratospheric ozone will
be depleted by 16.5 percent (twice the pre-
vious estimates) by late in the next
century. The NAs committees say that a
“wait and see” approach is not feasible; the
United States should take the lead in initi-
ating an international program for control
of chlorofluorocarbons.

“Whatever happens, it happens world-
wide,” John W. Tukey of Bell Laboratories
and Princeton University told reporters.
The United States now produces less than
half of the world’s chlorofluorocarbons,
since the ban on nonessential use of the
chemicals in aerosol spray propellants
(SN: 5/21/77, p. 324). “We have shown the
way,” Tukey says. “It really wasn't very dif-
ficult to get rid of them [the propellants].”

However, few other countries have fol-
lowed suit.

Aerosols, although a major source of
emissions, are not the whole problem. The
NAS report points out that chlorofluoro-
carbons are being used in more and more
industrial processes, and regulators
should consider steps to control other
uses. Even if chlorofluorocarbon use as
aerosol propellants was eliminated in all
countries, nonpropellant uses are growing
so rapidly that within ten years they alone
could produce the current level of total
chlorofluorocarbon emission. Tukey says,
“We are now at the place where no one
thing, other than banning aerosol propel-
lants, is going to make a vital change. We
have to go onto several fronts, many
fronts.”

Today major emitters of chlorofluoro-
carbons in the United States are automo-
bile air conditioners, manufacture of plas-
tic foams (such as for cushions or packing
material) and industrial processes for
cleaning metals. Other chlorofluorocar-
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