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which are received on Earth by a 10-km
diameter antenna, to supply from 2000 to
15 000 MW. Itis not clear to me if this is
the level of energy in microwave form, or
after conversion to 60-cycle alternating
current. The difference in any case is
about 25% according to Glaser, so it
doesn’t really matter much.

If I assume a 10-km diameter antenna
as receiver, assume a solar constant of
only one kW per square meter at ground
level and a conversion efficiency that
Glaser gives as 15%, my silicon cells at
ground level would deliver about 12 000

most certain to succeed—namely, con-
servation.

ROBERT J. YAES

Memorial University of Newfoundland

2/28/77 St. John's, Newfoundland, Canada

I was most interested in Glaser’s article,
but saw that not much was said about
possible effects of the proposed very large
microwave power-density (20 mW/cm?)
on the Earth’s ionosphere, although it is
certain that it would produce extensive
electron heating. If all electron-molecule
collisions were elastic, the electron tem-
perature would tend to rise within a few
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to me that the difference in cost, the
elimination of space stations and possible
harmful effects from even low-level mi-
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crowaves, settle the issue most definitely
against the space concept.

HERBERT MALAMUD
3/3/77 Westbury, N.Y.

Glaser has presented a potentially inter-
esting system for power generation in the
future, but I would like to mention one
thought that was not covered in the arti-
cle. I have been involved in nuclear-
power development for a number of years
and may be oversensitive to the overall
safety aspects of a power-generation sys-
tem, but it seems to me that the solar-
power satellite has some potential as a
weapon. The power-transmission system
of such a satellite could be used by the
government that built it during wartime,
or could be used for blackmail by another
government or by terrorists who gained
control over the system. Such possibili-
ties should not stop consideration of the
solar-power satellite, but should be in-
troduced into its evaluation from the
start, rather than after 10 or 20 years of
research and development.

JERRY F. KERRISK
3/3/77 Santa Fe, New Mexico

Glaser may have neglected to deal with
several points. What would be the effects
of an accident that would leave the mi-
crowave beam coherent but pointed at the
wrong spot on Earth (for example, mid-
town Manhattan)? Would not the very
energy crisis that this satellite is supposed
to solve raise the cost of rocket propellant
to the point where the economies of using
the large space shuttle would be cancelled
out? Could not a cheaper system result
by use of large arrays of solar cells on
Earth?

This proposal looks like just one more
aerospace industry boondoggle to me. It
seems that the government takes the en-
ergy crisis so seriously that it is willing to
support any idea, no matter how far-
fetched, that might lead to a solution—
except the one idea that is cheapest and

above the ambient gas kinetic tempera-
ture. Here m is the average air molecular
weight (16 to 30), F is the microwave
power-density (2 X 10° erg/cm? sec) and
f is the microwave frequency (2.45 X 10°
Hz). At 300 km where m =~ 16 we obtain
AT = 6400 K, and at lower altitudes AT
is larger. Inelastic processes (chemistry
and molecular excitation) would probably
become dominant before such a temper-
ature could be reached.

Results from a large computer code
show that an increase of 6400 K in elec-
tron temperature alone would not lead to
large increases in ionization or pro-
nounced modifications of ionospheric
composition. It would probably produce
extensive red airglow and extensive ra-
diofrequency noise.

It is less clear what would happen in the
stratosphere. Here there are fewer elec-
trons, but the rate of electron heating by
the microwaves would be very fast. The
effects of hot electrons on atmospheric
nitrogen oxides and ozone will have to be
studied with some care.

JOHN ZINN
Los Alamos Scientific Laboratory
3/21/77 Los Alamos, New Mexico

In his progress report on the imaginative
proposal to obtain electric power from
sunlight using satellites in geostationary
orbit, Glaser has admitted the existence
of some possible problems, such as oscil-
lations of the structure, interference with
communications, degradation of solar
cells during transport through Van Allen
belts, and difficulties in lifting space-
fabricated structures from low to high
Earth orbit.

Of more concern are topics not men-
tioned. In contrast to the satellite-based
solar-electric converters, distributed
terrestrial solar-cell systems would not
increase the heat load of the Earth, would
be relatively invulnerable to destruction
by “killer satellites” launched by un-
friendly nations, and would not result in
the continuing loss of materials of ter-
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time of flight studies, determining co-
incidence resolving time, and providing
gate pulses.

For more information on these and
other BNC pulse generators, phone
(415) 527-1121 or write to:
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Berkeley Nucleonics Corp.
1198 Tenth St.
Berkeley, Ca. 94710
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