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The secret of
Julius Schwartz

was not very secret. He wore it all his life,
all over his face. His smile.

I think I realized this for the first
time when I was researching my article
about him for The Amazing World of
DC Comics, published 30 years ago and
reprinted here. Julie brought his photo
album to the DC office and led me on a
tour. For a science fiction fan, it was like
walking in glory: photos of Schwartz as a
fan with the Scienceers in 1932, as an
agent with a host of SF legends five years
later, with Ray Bradbury, Ray Palmer,
Otto Binder, with his partner and lifelong
friend Mort Weisinger. When my article
saw print, we’d added photos with Len
Wein, Elliott Maggin ... and me. In each
and every, Julie wore the genuine smile of
a guy who loved being alive.

Julie inspired smiles, too. I’ve
never known anyone who was so
universally loved. Just read the eulogies.
Many tout his astounding resume — as a
fanzine fan, as an agent, as a comic book
editor. He caused revolutions as each; no
one, anywhere or anywhen, has been his
equal as any. Look at the fandom he
helped build. Look at the careers he helped
launch. Look at the Silver Age of Comics, which he brought to be. But more of those memorials will talk
about him — about his ebullient personality, his generous good nature, his wry (and corny) wit. Julie
Schwartz was a man who loved people and inspired love in people. Alfred Bester, when I interviewed him
for the Amazing World article, cautioned me that it was hard to write about someone whom I so
obviously worshiped. But when he read the piece, I was told, he said that if he still worked at Holiday,
he’d hire me. Iregard that as one of the highest compliments I’ve ever received.

Even before I met Julie, he was one of the most important people in my life — he was, after all, the
first adult to pay attention to what I had to say. Through all those letters of comment he published in
Flash-Grams and the JLA Mail Room and all the others, he gave me encouragement to express myself —
and cast my hopes not only to the world outside my immediate home, but to the chartless reaches of
imagination to which he had devoted his life. He did that for me. Before my job at DC, before our
friendship of years, he was already The Man.

Someone once saw the 1973 photograph of Julie and me that ends my Amazing World article
and asked if he was my father. They did meet once, during my year at the comics, a great moment for me,
as you can imagine. For like the man says in All the King’s Men, we are all sons of a hundred fathers.

Genius, gadfly, good and generous friend, old boy, you couldn’t live forever. But I will never
think of you without demanding, Why not? Why not?




That’s Lillian van Hartesveldt with Julie on the previous page. I took the photo at MagiCon in 1992.
Iwasn’t able to attend DC Comics’ memorial service for Julie, held in New York short days after his
death. But my oldest friend in comics fandom was there. I told my story of the accident of July 9, 1966 in
Challenger #5.

JULIE SCHWARTZ: THE MEMORIAL SERVICE

Mike Friedrich

Ona SNOWY New York March 18, 2004, approximately 200 comics professionals and fans met to
remember a man who had touched their careers and inner fantasies for 60 years.

A few attendees like Irwin Hasen, Joe Kubert, Murphy Anderson, and Irwin Donenfeld had
known Julie from the Forties. Others like Brian Tomsen had met him in his retirement in the Nineties. Neil
Gaiman delivered the remarks of his contemporary Alan Moore, who’d first met Julie during his final
professional decade of the Eighties. The largest contingent was those who had encountered him as fans,
free-lancers and fellow staffers from the late Sixties and early Seventies.

Perhaps because this last group was my own cohort I paid the most attention to the speakers from
them: Denny O’Neil, Mike Uslan, Jack C. Harris, Len Wein [delivered by Bob Greenberger], Guy H.
Lillian IIf [delivered by Harris], Anthony Tollin and Paul Levitz. O’Neil noted the affinity Julie had for
double-identity characters, as one who kept his professional and personal lives very separate. Uslan spoke
for his fellow baby-boomer fans who thought of Julie as a series of magic numbers denoting turning-point
issues in the development of what came to be called DC’s Silver Age. Wein described how Julie “taught
me plot structure and ingenuity and the persistence to keep at a story until it was right, until it was ready,
until it was done”. Levitz twisted O’Neil’s comments inside out by noting that Julie had taught him “to
marry the prettiest girl in the office”, alluding to the famous red hair of Jean Schwartz as well has Levitz’s
own wife Jeanette.

Perhaps the most satisfying moment of the event personally was discovering that my own life-
long pen-pal, Irene Vartanoff, had come up from Maryland to attend. She and Guy Lillian were
“introduced” to me by Julie through his letter columns around 1965 and I’ve stayed in touch with both of
them through correspondence and very occasional visits ever since. It was Guy who first called me within
hours to let me know of Julie’s passing. Seeing Irene completed a circuit.

Although I’m barely a footnote in Julie’s career, as the first [1967] of the baby-boomer writers he
hired, in the life story where I’m the star, Julie was the one who published 50 teen comments of mine in
his lettercols and then gave me my first job.

My letter-writing began around the time the “new look™ Batman was introduced, though I’d been
a fan of Julie’s for two or three years before then. A couple of years later it turned into a bit of
correspondence as Julie began to send short replies.

As I grew during high school my comments began to contain suggestions for how stories could
have been improved. As I neared my summer vacation in 1966 I off-handedly wrote asking if I could try
writing a script. Julie quickly affirmatively replied and just as quickly rejected my first effort, an
Elongated Man story.

Not long after this, by coincidence Julie and his wife were taking a vacation to San Francisco. Guy
Lillian and [ arranged to come in from our suburban homes to see him together. Unfortunately we had a
near-tragic auto accident on the way and wound up at the hospital instead of his hotel.

Undeterred I continued to submit ideas and scripts, and the following spring [May 10, 1967] he
bought my first one, a Robin, Boy Wonder story that eventually saw print in Batman #202.

As I was graduating from high school the following month, I took the script payment [$10/page]
and used it to go to New York for the summer before entering college.

[ finally met Julie by showing up on the day that DC conducted tours [I wasn’t old enough to
know about making appointments] and then once in the office introducing myself. He was as many have
described, a straight-laced formal guy with a white shirt and tie. My wardrobe was t-shirts and jeans.
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Despite this generation gap, he was straightforward, friendly, and amazingly tolerant.
That first summer he worked with me on a handful of scripts, including the one that was first to be
published, Spectre #3, drawn by Neal Adams. I can’t think of a better way to start a multi-decade career.

Nolacon II's “Other Forms” Hugo was a precursor of today’s “Related Book” category — and here's the
winner of that award, talking about the man who helped inspire Watchmen,

FOR JULIE SCHWARTZ

Alan Moore

Just off the 'plane from England, anything except fresh out of Kennedy, within an hour or two we'd all
been introduced to Julie, all us early eighties economic migrants, awestruck, wide-eyed, staring like
religiously-converted lemurs as at last we met our childhood's god, the intergalactic cabby who wouldn't
shut up, the curator of the space museum.

We loved Julie in the way that we'd love anyone we'd known since we were small, who'd shared
with us that secret, rustling, flashlight-dazzled space beneath the midnight counterpane. We loved him in
the way that we loved covers with gorillas on. We followed at his heels, a quacking flock, along the
migraine-yellow dot-toned hallways at the DC offices, and if he thought of us as irritating Carl Barks
nephews, as the Hueys, Deweys and Louies that he's never really wanted, then he didn't let it show.

Quite the reverse. Julie indulged us like a visiting school-trip for pale, consumptive English
orphans, fragile coughing invalids at Fresh Air Camp. He sneaked us presents, file copies of some
treasured Mystery in Space pulled from the morgue drawers in his office, from which rose the perfume of
his life, long decades of pulp pages, fifty thousand comic racks in every corner magazine store that you
ever visited or dreamed about. He knew a captive audience when he saw one, and appreciated our
appreciation. All the anecdotes were new to us, the creaking chair-bound jokes fresh as this morning's lox.
The funeral for a much-feared fellow editor he told us of, whereat the section of the service set aside for
testaments and kindly words concerning the deceased stretched into long, embarrassed silence until
someone at the back stood up and ventured the opinion that the late lamented's brother had been worse.

We were a pushover. He made us laugh, he knocked us dead, and then there was the scrapbook,
with its pages full of letters, pictures, signatures. "I am, sir, your devoted servant, H.P. Lovecraft."
Photographs of Julie, young with diamond cutter eyes behind wire-rimmed spectacles. Men in dark coats
and Homburg hats on winter corners in New York, grey vapour twisting up from manhole covers, from
cigars. "You see the crewcut kid, the newsboy there? That's Bradbury." We'd gape and nod, could not
have possibly been more impressed if he'd said, "See that old guy in the toga, standing by Ed Hamilton?
That's Zeus."

And now we hear that Julie has been...discontinued? Cancelled? But they said the same about
Green Lantern and the Flash back in the early 'fifties, so we can't be certain. This is comics. There'll be
some way around it, be some parallel world Earth-Four Julie, born thirty years later to account for
problems in the continuity, and decked out in a jazzier, more streamlined outfit. A funny, brilliant,
endlessly enthusiastic twelve year old got up in an old man suit, Julie spent his life mining the gold-seam
of the future; is too big, then, to be ever truly swallowed by the past. He was a friend, he was an
inspiration, was the founder of our dreams.

He ruined my reputation as a gentle pacifist by claiming that I'd seized him by the throat and
sworn to kill him if he didn't let me write his final episodes of Superman, and how, now, am I supposed to
contradict a classic Julius Schwartz yar? So, all right: it's true. I picked him up and shook him like a
British nanny, and I hope wherever he is now, he's satisfied by this shamefaced confession. Goodnight,
Julie. It has been our privilege to have known you. You were the best.




EDITORIA]: [N THiS JSSUE

Summer, 2004

Now that the DUFF election has passed, and New Zealand’s Norman Cates has been anointed the new
delegate from the Southern hemisphere, Rosy and I can let our duties towards the Down Under Fan Fund
relax ...

Except for such minor matters as providing Norman with spending money while he’s in the States,
working with TAFF and the worldcon folks to set up a Fan Funds Reception at Noreascon 4, and gathering
more material to peddle for the fan fund auction (tentatively scheduled for Sunday at 2). Everyone show
for the unimportant contents of your wallet. A Tyckerization, as you know, is a mention of your name in
an author’s story or novel. We have pledges of such honors from Catherine Asaro, Jack McDevitt, Mike
Resnick, Greg Benford, Robert Sawyer and many others.

C’mon, of what value is a bank account next to immortality in print? Remember, Tuckerizations
will get you through times of no money better than money will get you through times of no Tuckerizations.

Before we even think about Noreascon, though, there is the project on which we labor in its name:
the souvenir/program book. I'm the editor, Rosy’s the copy editor, and we’re in it, up to our jawlines.

In early May, the brilliant faned and book designer Geri Sullivan flew down to Nawlins to hash
out some of the vital questions of book-building — fonts, style, final contents, art. We accomplished a lof
— but daily there is more to do, more to think about ... many great talents to draw forth and deal with,
many disparate styles to meld, many considerations and expectations to juggle. How do we avoid
duplicating the contents of NESFA’s special books about the Guests of Honer? Do we run
bibliographies? Is “worldcon” capitalized? Having begged people 1 admire and respect for contributions,
dare 1 pester them to get them in on time? A daunting task. Fortunately, Geri and Rosy are well up to it,
and together, they’re keeping me from blundering into foo many walls.
such disparate gentuses as Jeff Potter, Charlie Williams, Marc Schirmeister, and of course, our cover
artist, Bob Eggleton — but it’s all superlative. The text is likewise exceptional. And best of all, judging
from the mountain of advertising accumulated by Judy Bemis (fan) and Eve Ackerman (pro) — the book
may well be paid for.

Come to Noreascon 4 — and pick one up.

Hugo nomination
One other special thing about Noreascon 4 — Challenger is nominated for its Hugo as Best Fanzine.

The Hugo means a lot to me. Reading of it in Schuyler Miller’s “Reference Column” in Analog
forty years was what seduced me from the anonymous comfort of a mere reader of science fiction into the
dangerous ecstasy of actual fandom. The Hugo ceremony has been the highlight of almost every worldcon
I’ve ever attended — surpassed only by winning the worldcon as part of the New Orleans bid in 1986, and
falling in love with Rose-Marie Donovan at Confederation, that same year. Those were special moments
indeed. But the Hugo is a special moment that happens every year.

And for the fifth year running, Challenger is part of it. Thank you, everyone.

I do have some serious endoskeletonic fragments to gnaw at concerning the Hugo awards, and pick
those bones I must. Fannish inertia has kept some people and some fanzines from this year’s ballot which
should, by justice, be there. All I'll say now is that, after seeing the artwork for the Noreascon 4 souvenir
book and the art in this Challenger, if fandom doesn’t put Charlie Williams and Mare Schirmeister and
Randy Cleary and Jeff Potter and Kurt Erichsen on the Hugo ballot next year, then there ain’t, repeat ain’t,
no justice.



Anyway, my repeated humble, amazed, and o’erwhelmed thanks, Challenger will keep trying to
deserve your kindness. And-someday;maybe-weH-win—

This issue
A mess of a mix, as always.

But what a nice mix. Joe Green, author of Gold the Man (a.k.a The Mind Behind the Eye) and
co-creator of Rose-Marie Lillian, joins the host of generous Chall pals with a funny piece on his worst —
and most enduring — professional mistake. Mike Resnick is once again with us, casting a pained look at the
movie screen. Greg Benford considers the future of space exploration, Alexis Gilliland tackles, through
Morrie the Critic, some eternal questions. Taral Wayne expounds upon the monstrosities Hollywood will
probably wreak upon the Sfhal love that brought him into our ken. Fan friends Alhert Hoffiman and Tim
Marion contribute evocative — and in Albert’s case, scary — pieces.

There are photo pages, as always — including a look ‘way back at the Nebula ceremonies of 1970,
for which I was official west coast photographer. I know the repro on these pages isn’t what it should be,
so may I suggest that you check out our website, the creation of Rosy’s brilliant stepmother, Patty Green:
www.challzine.net. There, the photos are as sharp and clear as if I were handing them to you across a
table. (Excuse here to hail Patty’s able and generous work with Chall online, as well as The Zine Dump
and the DUFF website, www.DUFF2004.com. And - an exciting development — Patty has worked up a
Challenger blog — http://challpals.blogspot.com. Be one of the first to post!)

Along with me, as you've already seen, Mike Friedrich and Alan Moore remember one of the
founders of this fannish feast, Julius Schwartz. The pages from Amazing World of DC Comics which
close the issue are copyright DC Comics, 1974, and are reprinted by their generous permission (and the
kind intervention of Paul Levitz). If you’re wondering, I put the memorials to Julie at the start and finish of
this issue for a specific reason. In the interior, I deal with the death of Ronald Reagan and the obscenities
in Iraq. Frankly, I hate having to mention Schwartz in the same breath.

Missing from these pages are a chapter from our DUFF trip report and an article on the Symphony
Book Fair that Ive been working on for months. I apologize — but as you see above, it is a busy summer.
Those matters will keep until the fall.

Ab, yes, our art — Frank Wu’s epic cover, great interiors fromy Randy Cleary and Kurt Erichsen and
Alexis Gillitand and Taral Wayne and Sheryl Birkliead. [ found an illo by Mercy van Viack, from the
goldesi days of miy comics fandc. The brilliance of William Rotsler and Joe Mayliew suitvives them. As
for the work of Sidney Paget, illustrating Craig Hilton’s article on “The Resident Patient” ... one of the illos
reprinted here originally decorated another Sherlock Holmes story in The Strand. A special No-Prize to
the reader who guesses which!

So: enjoy. Twenty issues! Five Hugo nominations! Whoever would’ve thought it?

...and who...disguised as mild faned
and reporter fights for truth...justice...
and the fanish way!



http://www.challzine.net
http://www.DUFF2004.com
http://challpals.blogspot.com

Joe Green has been my friend for thirty years and my father-in-law for three. What an honor to welcome

him to Challenger’s pages.

THE MISTAKES TECH WRITERS DO
LIVE AFTER THEM, WHILE THE GOOD ...

Joseph L. Green

In my feckless youth I made a mistake - a
technical error. I’ve lost no sleep over it, and only
a few people know, despite the fact a certain
incorrect figure I established has become an
accepted, world-wide standard. I was reminded of
this recently when I saw the term appear in an on-
line European magazine, reporting on a recent space
launch. The figure they gave for the planned
geosynchronous orbit was wrong — and it’s all my
fault.

It came about this way.

The first 18 of my thirty-one and a half
years at the Kennedy Space Center (KSC), before 1
accepted a serious reduction in salary to join
NASA, were spent working as an engineering, or
“tech” writer, for various contractors. In 1971 I was
working for Boeing, supporting NASA’s
Unmanned Launch Operations Directorate (ULO)
on Cape Canaveral. My title was “Project Writer,”
and it meant I did all the technical documentation
for the NASA branch responsible for Atlas-Centaur
vehicles (the data was supplied by NASA engineers,
of course). [ also manned a console during
launches of my vehicle. Two other experienced
tech writers supported the Delta and Atlas-Agena,
and all of us worked with the spacecraft and
telemetry branches. The contractors who built and
launched the three vehicles had their own tech
writing staffs, and produced different, though
sometimes overlapping, launch documentation.

I had worked in ULO for two previous
years, 1966 and ‘67*, in the same position but for
a different contractor, before transferring to KSC
Headquarters to support the Apollo Program.
Though operating in the giant shadow of Apollo,
and not drawing that much interest from the general
public, ULO had continued to grow while I was
away. The major growth area was communications
satellites, and the primary emphasis was on those
designed to operate in geosynchronous orbit (which
would be called “Clark™ orbits, if this was a just
world). “Geosynchronous” means positioned above
the equator and in line with it, at the exact altitude
and orbital velocity needed to complete one orbit
every 24 hours. Since the equator also rotates once
during those 24 hours, the net effect is that the
satellite appears to remain motionless in the sky.
This is very desirable for people sending data to be
retransmitted over a large area, such as television
signals.  Three correctly located spacecraft
transmitting the same signal can cover the entire

- Earth, except for the polar regions.

One of my duties as Project Writer in the
earlier two years was to prepare a little one-page

- sheet of basic facts on each planned launch of the

Atlas-Centaur. It was distributed only “in-house” --
to ULO and contractor employees. When I took it



over again, after returning from the Apollo
Program, I expanded it to provide a fairly
comprehensive overview of the entire mission. 1
carefully prepared this factsheet in “layman’s
language,” comprehensible to anyone with a high
school education. Other employees outside of ULO
heard of and wanted it. Distribution expanded,
going from an initial figure of about 100 copies
eventually up to 2,000. NASA Public Affairs
Education and Press branches started giving copies
to educators and news media. It became so popular
I was asked to prepare ones for Delta launches as
well (by then the Atlas-Agena had been
discontinued) — though another writer continued to
handle the purely technical documentation.

Shortly after I arrived back at ULO, the
Atlas-Centaur was scheduled to launch an
INTELSAT communications satellite into
geosynchronous orbit.** This was not the first
NASA attempt at placing satellites there, but it was
the first for the Atlas-Centaur. When I did my usual
study of the voluminous technical documentation,
in preparation for writing the mission fact sheet, I
had my first encounter with geosynchronous orbit
parameters.

1 knew the general operating concepts, of
course, but hadn’t paid much attention to the exact
figures. There they were in front of me, an apogee
(highest point) of something over 22,400 statute
miles above the Earth’s surface, and a perigee (low
point) of under 22,100 miles. The Centaur stage
would place the spacecraft in that orbit, and over
the equator, after which our job was done.
INTELSAT operators would make the final height
adjustments, using the spacecraft’s own small
thrusters.

Looking at those figures, I realized that I
needed to round off the actual planned final orbital
altitude to the nearest hundred. That was as close
as most people, and in particular the news media,
would ever remember. So I selected 22,300 miles
as the figure for the planned altitude, and used that.

My fact sheet sailed through the routine
checks by NASA engineering managers without a
problem, and was published. The idea of a satellite
that could sit apparently motionless in the sky was
still very new. INTELSATS, the first satellite
system designed to provide communications over
the entire world, were receiving a lot of attention.
Story after story appeared in the media about the
advantages of geosynchrous orbit. And all of them
used the figure I had supplied as the final altitude,
22,300 miles. Within a year or two, it had become
the established standard. Everyone, from
knowledgeable newsmen to devoted space program
fans, used it.

ULO continued to launch space vehicles,
the only civilian U.S. action around after the last
manned flight for Apollo, the Soyuz Test Project, in

1975. Among them were several in the swiftly
growing area of spacecraft operating in
geosynchronous orbit. And going over the figures
for another one a couple of years after my first, I
discovered something.

There is an altitude which is perfect for a
geosynchronous orbit. Few spacecraft attain it,
because exactness isn’t that important. A satellite
can move slowly up and down in orbit (the only
visible effect of not being in a perfect circle) forty
or fifty miles, without seriously affecting the
received strength of signals from antennas on the
ground, or the coverage area of its broadcast signal.
Spacecraft operators don’t waste precious fuel
trying to keep a satellite continuously at an exact
altitude; here, close is good enough. (They do have
to spend fuel keeping a satellite in line with the
equator, because the Earth is slightly pear-shaped,
and has more weight below its waist than above it;
but that’s another story.)

But the perfect altitude for a Clark orbit, it
turns out, is 22,238 statute miles above mean sea
level. (And it is of interest to note that the master
visionary, in his famous article “Extra-Terrestrial
Relays” in the October 1945 “Wireless World,”
called for an orbit “with a radius of 42,000
kilometers.” That works out to about 22,100 miles
above the surface of the sphere; very close.) That
meant I should have rounded off geosynchronous
altitude as 22,200 miles, the closest hundred. Using
22,300 miles was a mistake.

By the time I recognized my error,
everyone was using the 22,300 mile figure, even
engineers and others who were experts in orbital
mechanics. Not wanting to openly admit my goof,
I tried to correct the mistake by using the exact
planned apogee and perigee figures on ensuing
factsheets. It was too late. The news media ignored
the exact figures, as [ had known they would when
I chose to round off in the first place, and stuck
with the 22,300 number.

It’s wrong. And it’s all my fault.

It’s probably also my only real claim to
lasting fame (er — infamy?), except that no one but
a few people to whom I've spoken — and now, the
readers of Challenger — know the real facts.

Ah, well.

*An article on what it was like to man a console as a
member of a launch team, one of the first reports going
out to the SF community, appeared in the March 1967
Analog.

**The Centaur was the most powerful stage for its
weight then in existence, due to using hydrogen as its
fuel. The INTELSATS had increased in weight until the
less powerful Delta could no longer loft them to
geosynchronous orbit. See my article on developing
hydrogen as a fuel , written with a NASA engineer, in the
January 1968 Analog.
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Matking his first appearance as a writing Chall pal is the multiple Hugowinner and convention bon
vivant Alexis Gilliland ... along with his friend Morrie.

Morrie the Critic
Discusses Love and Death

Alexis Gilliland
lllos by the author

"Men will involve themselves with a woman, usually,” said Morrie, taking a sip of beer. Iraised
my eyebrows, because this was a bit out of Morrie's usual beaten zones which were generally books and
movies, religion and politics. He caught my look and shrugged. "It's my birthday, and Il go off topic if I
want to. You're old enough to remember the joke that God gave man a big head and a small head, but
only enough blood to run one head at a time, right? That joke is a skewed view of an essential truth: The
brain is the seat of sexual excitement, and once engaged with sex, it loses its focus elsewhere. Evolution,
which is God's solitaire, selects out the brains that don't have the urge to reproduce--a process going on all
around us, even in this very bar."

"Even at this very table," I added.

He gave me a chilly smile. "God's fault, and none of our own, surely, predestination holding that
that was because of the way we were made."

"What about free will?"
"Free will unnecessarily complicates a
_ ) universe already too complicated. Besides,
: enforcing it would give an omnipotent God a pain

NI VIHAD, THE STRUGGLE in the omniscience."
“TO UNDERSTAND ISLAM, HAS "Says who?" . ‘
BEEN SUBKERTED BY “Men's poor, Wea}f brains are hard wired to

WESTERN TECKNO LOGY.. : do the reproductive thing," he continued, ignoring

the question. "Some are defective, yes, the brain

TIME WAS (T Took THE - being a complicated organ, and sometimes the

{TTIHAD! 20YEARS T - installed software — parental or religious, usually —
MEMORIZE THE KoRAN AND disables the system, but for maybe 90-percent the
SUNNA, AND-Now THE WHOLE driving forces are lust, the simple but powerful
THING (S ON THE (NTERNET . urge to fornicate; romantic love, the complicated
WHERE EVEN ‘WOMEN CAN but powerful fixation on one individual; and pair
vuse 17r o bonding, the less strong . . . " He hesitated.

"Maybe less swift is more accurate. In the nature
of things pair bonding is useful for the raising of
children, and bringing up kids takes time, so pair
- bonding doesn't need to hurry." He shook some

salt in his beer and watched the head rise before
taking a sip. "Or maybe it can't. All three forces
are mediated by brain chemistry, the powerfully
addictive endorphins which were selected to
propagate the species."

"You're saying sex is drugs?"

He sighed. "No, sex is sex, and drugs —
the kind you buy on the street, anyway — mimic the

. effects of the chemicals the brain produces to

encourage people to have sex.”

"Otherwise we're talking about aspirin and
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pepto-bismol, drug store stuff," I agreed. "Go on."

"Where was I? A naive male — if he's lucky — goes from fornication, to fixation, to being an old
married guy with kids, who doesn't care where he goes as long as he's in bed by ten. If he is differently
lucky, our boy gets quote-unquote smart. He loses his naivety and develops the knack for getting laid.

We will ignore the non-negligible health hazards, which include violent death and an impressive array of
loathesome diseases. Our boy is in the habit of screwing around, and after a couple of times getting
burned because the particular chick upon which he has fixated dumps his two-timing ass, he learns what?
To be faithful? No, he despises fidelity, so he learns to avoid fixation instead." He contemplated his glass
of beer. "So he never achieves pair bonding. Marriage? If he gets married, he is unfaithful because he
knows how. He has achieved a mastery of technique, and for the master, love — more properly
womanizing — is easy because he knows all the moves. He makes them all too, even when he knows it
isn't right, even when he knows it could get him seriously killed, because he is besotted by lust, addicted to
the rush he gets from sexual conquest, and in time his wife — or wives — will dump him, sticking him with
a string of serial divorce settlements that must surely diminish his wealth and may inhibit his libido.
Eventually he gets old and enfeebled by years, and the only women who will have anything to do with him
are long past their expiration date. Alas, they are all he can then get in the unlikely event that he is even up
to making the effort. So my question is:
Does the memory of dozens or scores of
easy lays compensate the guy for
winding up alone?"

"Casanova wrote his memoirs,
which are still in print," I noted taking a
tiny pretzel from the bowl. "Which
endowed him with a kind of literary
immortality. But generally, no, nothing
compensates you for growing old — the
shipwreck of old age someone called it."
I ate another pretzel and pondered the
matter. "Well, maybe conspiring with
your grandchildren against their
worthless parents would be a minor
compensation, a sort of consolation
prize for survivors. Your first guy, the
one who pair bonded because he never
figured out the art of seducing hot babes, his wife dies, and he's also alone, right?"

Morrie pulled at his nose. "If he was really lucky he'd predecease his wife? What you're saying
is, if his luck runs out he doesn't have the memories of the easy lays of his youth to fall back on, right?"

"Right. So virtue only pays off if you die young?"

"Maybe, maybe not," Morrie replied at last, taking a sip of beer. "Our first guy may not have the
memories of easy lays, but neither does he have the bad habits and health problems from being a ladies
man. So what has he got? Pair bonding skills. Which means he is not only comfortable in a stable
relationship — hell, everybody is, unless they're scared of marriage — but he also knows how a relationship
is stabilized. Newly widowed, he is inclined to remarry because he has kind memories of the married
state, and women are willing to take up with him because he's already broken to hamess."

I raised my eyebrows. "Broken to harness?"

"A metaphor from training horses," said Morrie, who had recently reviewed several Dick Francis
books. "Horses and guys are a lot alike in that you can't depend on them to stick to form. A widower
from a happy marriage is known to have been a good husband, and is therefore a good bet to be one. He
isn't a sure thing, but at least his rough edges have been knocked off. Think about it, if a woman has the
choice, who is she going to choose?"

"The guy she's in love with?"

"Women don't always make rational choices,"” agreed Morrie, adding more salt to his beer and
watching the foam rise. "And sometimes there isn't a choice to be made, so she has to make the best of
what she can get. But we are talking about a non-naive woman, maybe with a kid or two, looking to do
the best she can, okay?"

A slow nod. "Men are romantics, women are cold blooded realists,” I conceded. "Well, we have
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to be. Your woman, what choices did you want to give her?"

He took a sip of beer and put his glass down. "A, B, and C, all other things being equal. A is for
Alan, a serially divorced guy with a history of infidelity, B is for Ben, a single guy who lived with his
mother till she died, C is for Carl, the married man who recently buried his wife. Who is going to make
her the best husband? The one who does pair bonding is who, and it doesn't take a rocket scientist or even
a cheer leader to figure it's going to be Carl."

"So you say virtue always wins, even if the virtuous don't have the good fortune to die young?"

"No, no. People are different, they want different things, and it always helps to be lucky. Take
Alan, for instance, his tao — his truth, the essence of his being - is that he is highly sexed and adventurous.
He enjoys having a lot of women, and maybe he even enjoys the fights that provokes. But. When he gets
old, and his libido dwindles to manageable proportions, he might, if he gets lucky, settle down to pair
bonding with an appropriate female."

"What about Ben?"

Morrie sighed and looked pensive. "Some guys have a low sex drive," he said at last. "And some
guys, maybe they don't like women. So perhaps Ben used his mother as an excuse for not getting serious
with a woman. Or another guy, if that's the way he was inclined, because with a low sex drive the matter
isn't terribly urgent. Taking care of mother is a good excuse for avoiding pain, and maybe that's the best
that can be done in Ben's case. Push him into a marriage when he doesn't like women, and he'll get
depressed ... " There was a long pause. "My dad was depressed, you know. There would be these big
arguments with my mom, and she would be screaming and dad never said a thing. By the time [ was ten,
he had been drinking for awhile, but I'd never seen him falling down drunk before, and on my sixteenth
birthday he ran his car into a bridge abutment. But he'd sent me a birthday card with a hundred dollars in
cash..."

"That was generous," I said, feeling a little awkward at where the conversation had gone. Morrie
had never talked about his parents before.

"It was cash," said Morrie taking a swig of beer. "Always before he'd give me a check, and that
made mom think his death wasn't an accident.”" He finished the glass and put it down. "On my birthday
card he wrote: "Dear Morrie, Love on your sweet sixteenth. Marry because you want to, never because
someone tells you you should. All My Love," and he'd crossed out Benjamin and signed himself "Your
Father.""

"Is that why you never married?" I asked.

"None of your damn business," he growled. "Do I ask why you never married?"

"To paraphrase Groucho Marx, I'd never marry any man dumb enough to ask me."

Morrie smiled with the right side of his face. "Yeah, sure. Some lucky guy out there doesn't
know you've done him a big favor. Are you afraid of dying?"

"Not really," I said. "Why do you ask?"

He laughed, and ordered another beer, and changed the subject.
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From A SCIENTIST'S NOTEBOOX, by one of our preeminent Chall pals ...

THE REAL
FUTURE OF

SPACE

Gregory Benford
Opera Meets the Accountants

Space opera is big these days.
Myriad authors send us into distant
futures where vast interplanetary or
interstellar societies struggle, their
cause manned (nearly always; not
womanned) by masters of vast ships
that sail to operatic destinies.

Since the term was invented
in 1941 by Bob (“Wilson™) Tucker,
space opera has had a grandiosity we |
pedestrian scientists could long for
but seldom believe. Lately, however,
developments in our rather plodding
space program have provoked in me
some hope that such futures make
sense.

The best argument against
space is its cost. The price of getting
into orbit ($1 million per person-mass - -
to reach low Earth orbit) is so high .
that few commercial ventures make °
sense. So far, only communications
satellites at geosynchronous orbit
have made economic senmse. They
have lowered the cost of
intercontinental calls by orders of
magnitude.

Yet space opera boasts giant
spacecraft and huge space colonies.
Who pays for them?

Another way to pose the
problem is, what would a viable,
economic space program look like at
the end of the 21* century?
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The British have acquired a taste for the recent style of space opera — note Ian M. Banks’ series, Ken
Macleod, Colin Greenland’s Take Back Plenty, Peter Hamilton’s popular mega-scale space operas, and
more recently Alastair Reynolds and Charles Stross — all working with futures fragrant of gargantuan techno-
sizzle, Interestingly, all these authors and futures are somewhat vaguely socialist. In this they contrast with
the sober, often nostalgic near-future looks at the spaced program by Stephen Baxter, notably Titan.

A greatly expanded economy will surely be necessary to afford the vast space resources beloved of
epic drama. Real-world moderate, welfare-state socialism, as seen in Europe, can afford no grand space
operas. Europe has no manned space program at all. The investment for economic benefit is too steep —
hundreds of billions just to set up a single solar power satellite in near-Earth orbit, for example. The second
such satellite would cost far less, of course, since the infrastructure would be done — but that first step is a
killer.

Unless one envisions a society with limitless wealth (say, by matter duplication using the transporter,
that Star Trek staple), there will always be limits. And the sad lesson of most advanced societies is that they
get fat and lazy. Both anarchist and libertarian societies may avoid this, because they aren’t top-down
socialist. But nobody knows that, because they haven’t been tried.

In these operatic futures the classic criticism of left-socialist economics has gone unanswered: that
markets provide far greater information flow than do top-down, directed economic systems. Through prices,
each stage from raw materials to finished product has an added cost attached, as an increased price to the
next step. This moves economic information through great distances and over time, which feeds back to the
earlier stages, all working toward higher efficiency. Classical socialism ends up starved for feedback.
Committees or commissars are not enough to replace the ever-running detail of prices.

Politics does not offer simple maps, but one should distinguish between the Banks/Reynolds/Stross
pole and the Macleod pole. The BRS pole seems Libertarian/anarchist, and by Libertarianism I mean
anarchism with a police force and a respect for contract law. Macleod is the closest thing to a true classical
socialist, as in The Stone Canal. But even Macleod is all over the board. Though socialism was his earliest
fancy, he experiments with multiple social structures. In later works he espouses variants of libertarianism
and anarchism, and even occasional capitalism.

The BRS pole is very muscular, quite capable of militarism and imperialism when necessary
(consider Banks’s Use of Weapons). Socialism isn’t just cradle-to-grave security here. Contracts count for a
lot (Reynolds’ Revelation Space), and mild anarchism is often the preferred social structure of the major
protagonists. In Charles Stross’s Singularity Sky the aliens are capitalists who value everything in trade in
terms of its information content, a breath of hip economics.

The whiff of welfare socialism in these novels contrasts with the bright, energetic atmosphere. This
calls into question whether advanced socialist societies could plausibly support grandiose space-operatic
futures.

In some ways, popular socialist thinking parallels Creationism. Unable to imagine how order and
increasing complexity can arise from unseen competitive mechanisms, socialists fall into the belief that
advanced societies must come from top-down direction — often, in practice, from a sole master thinker, the
Chairman-for-life so common in totalitarian states. In politics, everybody is entitled to their own opinion. But
everybody is not entitled to their own facts ~ especially not in economics.

In SF, economic dodges began well before Star Trek’s moneyless economy. Idealists have always
hated mere money. It seems so, well, crass. Still, with no medium of exchange, there is no way to allocate
scarce resources, so inevitably politics and brute force dictate outcomes.

Typically in such regimes, one can still amass wealth, just by owning things. To avoid state controls
and taxes, barter returns — presto, we’re back in the Middle Ages.

Money isn’t the object of people’s lives, it’s just how we keep score. Money measures economic
matters. Without it, we can’t see what works and what doesn’t.

Few in SF ever go beyond this simple truth. Certainly Trek seems oblivious to it.

Granted, there are still too many future societies where one doesn't even get to see how the plumbing
works, let alone the economy. However odd the future will be, it surely won't be a repeat; economics
evolves. The leftish space operas of recent years have plenty of quantum computers and big, Doc Smith-style
planet-smashing weaponry, but the hard bits of real economics they swerve around. Maybe because they
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haven’t any real answers, or aren’t interested. Opera isn’t realism.

Though New Wave SF had a leftist tinge, it had no real political/leconomic agenda. The common
association of hard SF with libertarian ideas, on the other hand, may have sprung from a root world view.
Science values the primacy of the individual mind, which can do an experiment (thought experiments, as
with Einstein, or real ones) to check any prevailing theory.

This heroic model lies deep in Western culture. Individual truth and a respect for facts is the fulcrum
of libertarian theory. Of course, anarchist societies (not socialist), as in Ursula LeGuin’s The Dispossessed,
can depict the struggle of the lone physicist against the collective, received wisdom. But The Dispossessed’s
logic is not about economics — it is a deeply felt story about a single man’s sacrifice and discovery. The
social satires of Pohl and Kornbluth have more bite, and probably more useful truth for today. The Space
Merchants by its title foretells much we may learn from.

I speak first of economics because it is something of a science, with its own Nobel Prize, and it
influences the science of space — real space, not the SF operas — quite crucially. In the end, the accountants
want to know who is going to pay for all this, and why.

‘What possible economic motive could a space-faring society have?

Mining the Sky

Motives answer needs.

Within a century we are going to start running out of two essentials: metals and energy. Within about
50 years most of our oil reserves will be gone—farewell, SUVs! The Middle East will cease to be a crucial
tinderbox, simply because countries there will be poor and doomed. Most policy makers know this but
seldom speak of it in public—half a century is unimaginably long for a politician.

I will deal with the vast problems of energy supply in my next column. Less well recognized is that
many metal ore deposits in the crust of the earth will be mined out within a century. Of course, substitute
materials can be and have been found. But some are crucial and to substitute something else changes the
world for the worse.

My favorite example of this is oysters. In Dickens novels you can read of poor people forced to eat
oysters, then a cheap, easily found, but somewhat lower class food, while the rich ate beef Wellington. Now

we gobble down McDonald’s burgers and oysters are a fancy appetizer. Sure, we’re well fed — but I prefer
oysters, which as a boy I ate for breakfast in my fisherman family, little appreciating my luxury.

Technology can help us greatly in the uplifting of humanity—the great task confronting us. A
century ago, aluminum was a rare metal more costly than silver; now we toss it away in soft drink cans —
then recycle it. But inevitably the poor nations’ growing demand will overburden our demand on the Earth’s
crust and we will surely run short of the simplest metals, even iron.

As it turns out, both metals and energy are available in space in quantities that we will desperately
need.

We also need a clean environment. Mining for metals comes second to fossil fuel extraction in its
environmental polluting impact. Coal slag is the #1 water pollutant in the U.S., with runoff from iron mines
the second.

Detailed analysis shows that metals brought from the asteroids will be competitive with dwindling
Earthly supplies. Better, by refining them in space, we prevent pollution, particularly of another scarce
resource — water.

There is money to be made in that sky. An ordinary metal-rich asteroid a kilometer in diameter has
high-quality nickel, cobalt, platinum and iron. The platinum-group metals alone would be worth $150 billion
on Earth at present prices. Separating out these metals takes simple chemistry done every day in Earthly
refineries, using carbon and oxygen compounds for the processing steps. Such an asteroid has plenty carbon
and oxygen, so the refining could be done while we slowly tug it toward a very high Earth orbit—a task
taking decades.

Steam Rockets
Crucial in all this is the shipping cost, so attention focuses on how to move big masses through the
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deep sky.
Certainly not with chemical rockets, which have nearly outlived their role in deep space.

Liquid hydrogen and oxygen meet in the reaction chambers of our big rockets, expelling steam at
about 4.1 km/sec speeds. That is the best chemical rockets can do, yet to get to low Earth orbit demands a
velocity change of about 9 km/sec — over twice what the best rockets can provide without paying the price of
hauling lots of added fuel to high altitude, before burning it. This means a 100-ton launch vehicle will deliver
only about 8 tons to orbit — the rest goes to fuel and superstructure.

Moving around the inner solar system, which takes a total velocity change of 20 or 30 km/sec, is thus
a very big deal. Current systems can throw only a few percent of their total mass from ground to Mars, for
example. Big velocity changes (“delta-V” in NASAspeak) of large masses lies far beyond any chemical
method. To get from Earth to the biggest asteroid, Ceres, takes a delta-V of 18.6 km/sec, which means the
payload would comprise only halfof one percent of the vehicle mass.

Using chemical rockets to carry people or cargo anywhere in deep space was like the Europeans
discovering and exploring North America using birch bark canoes--theoretically possible, but after all, the
Indians did not try it in reverse, for good reason.

For thirty years NASA ignored the technology that can answer these challenges. In the late 1960s
both the US and the USSR developed and ran nuclear rockets for hundreds of hours. These achieved double
the exhaust velocity of the best chemical rockets, in the 9 km/sec range. These rockets pump ultra-cold liquid
hydrogen past an array of ceramic plates, all glowing hot from the decay of radioactive fuel embedded
within. The plume does not carry significant radioactivity.

Those early programs were shut down by nuclear-limiting treaties, appropriate for the Cold War but
now out of date. We will need that technology to venture further into space. NASA has gingerly begun
building more of the nuclear-electrical generators they ran many missions with, including the Voyagers (still
running after over a quarter of a century, and twice as far away as is Pluto) and the Viking landers on Mars.
These are simple devices powered by the decay of two pounds of plutonium dioxide, yielding 250 Watts of
heat. Indeed, simply heating spacecraft in the chill of space is the everyday use for small radioactive pellets,
which were embedded into every spacecraft headed outward from Earth orbit.

Even this tentative step back to the past seems to acutely embarrass NASA. They elaborately
describe how safe the technologies are, because we live in a Chicken Little age, spooked by tiny risks.

Far bigger accidents have already happened. Four large nuclear reactors have fallen from orbit, none
has caused any distribution of radioactive debris. In fact, a Soviet reactor plunged into the Canadian woods
and emitted so little radioactivity we could never find it. Embedded in tough ceramic nuggets, the plutonium
cannot be powdered and inhaled.

Beyond this return to our past capabilities, NASA is considering building a nuclear-driven ion

| rocket. This will yield exhaust velocities (jetting pure hydrogen) of
250 km/s — a great improvement. But the total thrust of these is
small, suitable only for long missions and light payloads.

Using hydrogen as fuel maximizes exhaust velocity (for a
given temperature, lighter molecules move faster). And we can get
hydrogen from water, wherever it can be found. We’ve discovered
from our Mars orbiters that Mars has plenty of ice within meters of
the surface. Comets, the Jovian ice moons — all are potential
refueling stations.

But holding hydrogen at liquid temperatures demands
heavy technology and careful handling. Water is easier to pump, but
provides only a third the exhaust velocity. Many believe that ease of
handling will drive our expansion into space to use water, not more
exotic fuels.

Living Off the Land
What could our space program be like right now, if we
hadn’t shut down the nuclear program? The road not taken could




already have led us to the planets.

The key to the solar system may well be nuclear rockets — nukes to friend and foe alike. The very
idea of them had of course suffered decades of oblivion, from the early 1970s until the early days of the 21st
Century. Uranium and plutonium carry over ten thousand times as much energy per gram than do chemical
rockets, such as liquid hydrogen burning liquid oxygen.

So in the end, advanced rockets may well be steam rockets, all the way from the launch pad to Pluto.
Chemical boosters can get a nuke rocket into orbit, where it turns on. Whether with liquid hydrogen married
to liquid oxygen, or with water passing by slabs of hot plutonium, they all flash into plumes of steam.

Real space commerce demands high energy efficiency. Realization of this returned to NASA in
2002, with the hesitant first steps of its nuclear Project Prometheus (bureaucracy loves resplendent names).

The first rush of heavy Mars exploration will probably prove the essential principle: refuel at the
destination. Live off the land. Don’t haul reaction mass with you. Nuclear rockets are far easier to refuel
because they need only water — easy to pump, and easy to find, if you pick the right destination. Nearly all
the inner solar system is dry as a bone, or drier. If ordinary sidewalk concrete were on the moon, it would be
mined for its water, because everything around it would be far drier.

Mars is another story. It bears out the general rule that the lighter elements were blown outward by
the radiation pressure of the early, hot sun, soon after its birth. This dried the worlds forming nearby, and
wettened those further out — principally the gas giants, whose thick atmospheres churn with ices and gases.
Mars has recently proved to be wet beneath its ultraviolet-blasted surface. Without much atmosphere, its
crust has been sucked dry by the near-vacuum. Beneath the crust are thick slabs of ice, and at the poles lie
snow and even glaciers. So explorers there could readily refuel by melting the buried ice and pumping it into
their tanks.

The moons of Jupiter and the other gas giants are similar gas stations, though they orbit far down
into the gravitational well of those massive worlds, requiring big delta-V to reach. Pluto, though, is a
surprisingly easy mission destination. Small, deeply cold, with a large ice moon like a younger twin, it is far
away but reachable with a smaller delta-V..

Of course, there are more sophisticated ways to use water. One could run electricity through it and
break off the oxygen, saving it to breathe, and then chill the hydrogen into liquid fuel. That would be the
most efficient fuel of all for a nuclear rocket.

But the equipment to keep hydrogen liquefied is bulky and prone to error — imagine the problems of
pumps that have to operate in deep space at 200 degrees below zero, over periods of years. An easier method
would be to use that hydrogen to combine with the Martian atmosphere, which is mostly CO,, carbon
dioxide. Together they make oxygen and methane, CH,, both easy to store. Burn them together in a nozzle
gives a fairly high efficiency chemical rocket. A utility reactor on Mars could provide the substantial power
needed for this.

Still, that would demand an infrastructure at both ends of the route. Genuine exploration — say, a
mission to explore the deep oceans of Europa, Jupiter’s moon — would need to carry a large nuclear reactor
for propulsion and power, gathering its reaction mass from the icy worlds.

NASA is studying an expedition to Europa using a nuclear-driven ion rocket, which would carry its
own fuel. It will have to fire steadily for seven years to get to Europa, land and begin sending out rovers.
Testing the reliability of such a long-lived propulsion scheme demands decades of work, effectively putting
off the mission until the 2020s.

Far better would be a true nuclear fission rocket throwing hot gas out the back. If it could melt
surface ice on Europa and tank up with water, it could then fly samples back to us.

The true use of a big nuclear reactor opens far more ambitious missions. The real job of studying that
deep ocean is boring through the ice layer, which is quite possibly miles thick, and maybe even hundreds of
miles. No conceivable drill could do it. But simple hot water could, if piped down and kept running, slowly
opening a bore hole. Hot water has been tried in Antarctica and it works.

To test for life on Europa would demand that we send a deep-sea style submarine into those dark,
chilly waters. To power it we could play out a thick, tough power cord, just as do the undersea robot
explorers that now nose about in the hulks of the Titanic and the Bismarck. Only nuclear can provide such
vast powers in space.
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Dreadnoughts of Space

This leads to a future using big nukes. The payload would be a pod sitting atop a big fuel tank, which
in turn would feed into the reactor. Of course, for manned flights the parts have to line up that way, because
the water in the tank shields the crew from the reactor and from the plasma plume in the magnetic nozzle. To
even see the plume, and diagnose it, they will need a rearview mirror floating out to the side. The whole
stack will run most of its trajectory in zero gee, when the rocket is off and the reactor provides onboard
power.

A top thick disk would spin to create centrifugal gravity, so the crew could choose what fractional
gee they would wish to live in. Perhaps forty meters in diameter, looking like an angel food cake, it would
spin lazily around. The outer walls would be meter-thick and filled with water for radiation shielding.
Nobody could eyeball the outside except through electronic feeds.

Plausible early designs envision a ship a hundred meters long, riding a blue-white flare that stretches
back ten kilometers before fraying into steamy streamers. Plasma fumes and blares along the exhaust length,
ions and electrons finding each other at last and reuniting into atoms, spitting out a harsh glare. This blue
pencil points dead astern, so bright that, leaving Earth orbit, it could be seen from the ground by naked eye it.

Ordinary fission nuclear power plants are quite good at generating electrical power but they are
starved for the neutrons that slam into nuclei and break them down. That is why power reactors are regulated
by pulling carbon rods in and out of the “pile” of fissionable elements — the carbon can absorb neutrons,
cooling the whole ensemble and preventing overheating.

The next big revolution in nukes would then come with the invention of practical thermonuclear
Jfusion machines.

Fusion slams light nuclei like hydrogen or helium together, also yielding energy, as in the hydrogen
bomb. Unlike fission, fusion is rich in hot particles but has trouble making much energy.

Most spaceflight engineers have paid little attention to fusion, believing — as the skeptics have said
for half a century — that controlled fusion power plants lie twenty years ahead, and always will. Fusion has to
hold hot plasma in magnetic bottles, because ordinary materials cannot take the punishment. The most
successful bottle is a magnetic donut, most prominently the Russian-inspired Tokomak.

To make it into a rocket, let the doughnut collapse. Fusion rockets are the opposite of fusion electric
power planets — they work by letting confinement fail. Jons fly out. Repeat, by building the doughnut and
starting the reaction again.

The rocket engine core is this come-and-go doughnut, holding the plasma, then letting it escape
down a magnetic gullet that shapes the plasma into a jet out the back. Rather than straining to confine the
fusing, burning plasma, as our so-far-unsuccessful power plant designs do, a rocket could just relax the
magnetic bottle.

So these fusion nukes are a wholly different sort of vehicle. They can promise far higher exhaust
velocities than the fission nukes.

Leaving high Earth orbit, such ships will not ignite their fusion drives until they are well outside the
Van Allen belts, the magnetic zones where particles are trapped--or otherwise the spray of plasma would
short out innumerable communications and scientific satellites ringing the Earth. (This actually happened in
1962, when the USA Project Starfish set off a hydrogen bomb in the Van Allen belts. People have trouble
believing anybody ever did this, but those were different days, indeed. The ions and electrons built up charge
on our communications satellites, most of which belonged to the Department of Defense, and electrically
shorted them out. Presto, billions of dollars lost in surveillance satellites gone dea