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FIRST CONTACT

“I only notify them of your presence. So they will know, I expect, that you may someday come.”

“Why not—”

“Come to study you? Too fraught with risk. Your kind is too precarious. I have seen thousands of ruined, gutted worlds. Wars, suicides, who can tell? To my makers you are a plague, the one percent of the galactic cultures that carry the seeds of chaos.”

“I don’t…”

“You are rare. My makers, you see, were machines such as myself.”

“The stars are…”

“Populated by the machines, descendants of the organic cultures that arose and died.”

ACCLAIM FOR GREGORY BENFORD’S CLASSIC NOVELS OF THE GALACTIC CENTER

ACROSS THE SEA OF SUNS

“So good it hurts. Benford puts it all together in this one—adult characters, rich writing, innovative science, a grand philosophical theme—it’s all here.”

—Washington Post Book World

“Confirms again Benford’s unsurpassed ability to simultaneously sustain literary values and exciting speculative science.”
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GREAT SKY RIVER

“A challenging, pace-setting work of hard science fiction that should not be missed.”
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To Joan

who knows what it means


We shall not cease from exploration

And the end of all our exploring

Will be to arrive where we started

And know the place for the first time.

—T. S. ELIOT


At Home in the Galaxy

I did not set out to write a series of interconnected novels over a span of twenty-five years. I’m sure that if I’d known it would grow to a million words, I’d not have started. The project grew on me, and I made plenty of mistakes bringing it to fruition. And now here it is, in a uniform edition at last.

I could describe here my inner struggles alone, the endless interior workings one performs before the blank page—but external events proved just as important. I suspect this happens more often for hard science fiction, and more often than most of us would like.

In 1977 I published my fourth novel, In the Ocean of Night, concerning an irritable astronaut, Nigel Walmsley, who discovers evidence of a galaxy-spanning network of intelligent machines. Walmsley was named for a friend of mine in graduate school, an astrophysicist who years later politely asked why I’d done it. It seemed a perfect English name, I said. The novel was nominated for awards and I went about my normal tasks as a professor of physics at the University of California, Irvine.

But my subconscious would not let me alone. I kept thinking of what such ideas implied, and by 1982 wrote Across the Sea of Suns, with the same character exploring nearby stars.
In the Ocean of Night explored the discovery that computer-based life was dominant throughout the galaxy. The British astronaut, Walmsley, uncovered the implication that “evolved adding machines,” as he put it, inherited the ruins of earlier, naturally derived alien societies.

Working with Walmsley set tough problems. I had picked a British point of view character because he was an outsider in a space program usually run by Americans. I had a feeling for the Brits from a sabbatical there in 1976, though I’d been writing stories that I incorporated into the first novel as early as 1972. Still, one novel can trace the core events of a character over years, perhaps a life—but I did not expect how Walmsley would change over the considerable span of Book #2. He ages, gets even crankier. Could he possibly be the central figure in a longer series? Could the readers stand him? Could I?

I finished the book in a mental muddle. Uninvited, my subconscious had begun to present me with events beyond the end of the book. In the first version of Across the Sea of Suns, a Simon & Schuster hardcover, I ended on a note of difficulty and defiance. A cliff-hanger, more a promise that I’d be back than anything else.

Then publishing intervened. Pocket Books had negotiated with me to name their imprint Timescape Books (named for a novel of mine), and they contracted for Across the Sea of Suns. Months after publishing #2 they collapsed. I don’t think it was wholly due to my novel.

The demise of my home imprint took the wind from my sails. Years passed. Scenes, ideas, and characters popped into my head as I worked on other books. By this time I had learned to follow my subconscious. If I didn’t, I stalled on other projects. Only slowly I realized that a larger series of novels yawned before me.

Bad news, I knew immediately. Series novels must each have a sense of an ending, while foreshadowing more. I hadn’t done this in the first two books.

Or had I? Book #1 closed with an expansive embracing, and #2 hadn’t reached most of its audience yet.

A new editor, Lou Aronica at Bantam, offered to publish the whole series, perhaps five books. Sweating, I took the plunge. After I added more to the ending of Across the Sea of Suns, Lou Aronica remarked at the voice of the new material, which he said echoed the rest of the novel well. I blinked; I hadn’t even thought of rereading Across the Sea of Suns. It had simply been sitting there, still fresh. Reassured, I set about writing Great Sky River.

And hit a snag straightaway. A series treats the arc of a figure’s life, but a galaxy-spanning novel covers so much space and time, I couldn’t get Walmsley around to see and live enough.

Worse, the galactic center was the obvious place for machines to seek. Plenty of energy is there, in forms machines can use but we can’t. By the early 1980s we knew that there is a virulent gamma ray flux there, hot clouds, and enormously energetic processes. Most of this we gathered from the radio emissions, which penetrate dust clouds and revealed the crackling activity at the center for the first time. Infrared astronomy soon caught up, unmasking the hot, tangled regions. Not a great place to put frail human characters. Yet I yearned to set a long story in such a vibrant scene.

By the time I finished Across the Sea of Suns in 1983, I realized that I could do some research myself on the galactic center. I had by that time written papers on pulsars and galactic jets, and had both expertise and curiosity.

Here the physicist collided with the writer. I had been doing research in astrophysics since 1974, and noticed that our own galactic center was abrim with intriguing new phenomena, teased out by observations with new instruments, principally the Very Large Array of radio telescopes in New Mexico.

In the core, just a few light-years from the exact center of our galaxy, a million stars crowd into a single cubic light-year. On average, the nearer stars are only a hundredth of a light-year away, ten thousand times the distance from the Earth to the sun. Imagine having several stars so close they outshone the moon.

As one might expect, this is bad news for solar systems around such stars. Close collisions between all these stars occur every few hundred thousand years, scrambling up planetary orbits, raining down comets upon them as well.

The galactic center is the conspicuous Times Square of the galaxy—and far more deadly than comfortable suburbs like ours, the Orion Arm of the spiral. Joel Davis’s Journey to the Center of Our Galaxy details how horrific the central volume is, pointing out that the survival time for an unshielded human within even a hundred light-years of the core is probably a few hours.

Strikingly, mysterious features appeared in the radio maps. In 1984 I was giving a talk on galactic jets at UC Los Angeles, and my host was Mark Morris, a radio astronomer.
“Explain this,” he challenged, slapping down a radio map he had just made at the Very Large Array in New Mexico.

My first reaction was, “Is this a joke?”

It showed a feature I called the Claw, but which Mark more learnedly termed the Arch: a bright, curved prominence made up of slender fibers. The Arch is over a hundred light-years long, yet these filaments are only about a light-year wide, curving upward from the galactic plane. They resemble arcs of great circles, with their centers near the galactic core, several hundred light-years away. A vast, strong magnetic field shapes them. These intricate filaments shine by energetic (in fact, relativistic) electrons, radiating in strong magnetic fields, which are aligned along the filaments.

My first intuition, seeing the glossy radio map of the Arch was, This looks artificial. Astronomy reflexively assumes that everything in the night sky is natural. The sf writer in me immediately explored the opposite. I decided to extend the Walmsley books by at least one more, set at galactic center.

But first, physics. I worked on a theory for those thin filaments that glow by electron luminosity, tubes a hundred times longer than they were wide. I thought of neon lights, which are glow discharges sustained by electric currents in slender tubes. Could these fibers be a sort of slow-motion lightning, taking perhaps hundreds of thousands of years to discharge?

I worked out a model of the situation, supposing that the giant molecular clouds orbiting at high velocities there provided the energy for the electrical discharges. They would provoke huge, multicolored arcs playing across the night sky, like permanent twisted neon lights. The ancient Asian Indian name for the Milky Way, Great Sky River, would be spectacularly true at the center. In my mind’s eye I saw these pyrotechnics as backdrop for my puny humans…

Those hunches became the kernel of several papers on the center, the first published in The Astrophysical Journal in 1988. They work out an electrodynamic model that has become generally accepted—for now, pending more data. About half a dozen competing views surfaced and sank in the storm of incoming observations. More filaments turned up. Arguments waxed over how big a black hole at the center of it all might be.

While I was mulling over maps and jotting equations, I kept on writing. Over years, the writing fed the physics, and vice versa.

Intriguing setting is essential in a series of novels, or else a sense of sameness creeps in. I used all the gaudy color and striking effects I could muster in #3 of what came to be called The Galactic Series, Great Sky River.

I focused on the innermost few light-years, for dramatic effects, even though I knew the sheer energy flux there made humans quite vulnerable. To protect them I made them huge and armored. The central figure was a man named Killeen, who flees across a ruined landscape dominated by the black hole, which his people call the Eater of All Things—though they don’t quite know why.

This ravaged panorama seemed an ample stage to act out my main theme, the superiority of machines in much of the galaxy. We need a moist envelope of air and mild temperatures. They can take just about anything, including vacuum. I also got to spring their size as a twist at the very end of the series, when they meet Walmsley, whom they take to be a dwarf.

By then, measures of the very high orbital velocities of stars very close to the true galactic center, called Sagittarius A, suggested that some enormous mass was tugging at them. The data implied a compact mass of several million stellar masses lurks there, and—big clue—giving off very little light. A black hole.

I opted for a million-mass black hole, because then a ship could fly through the ergosphere, the very rim of the black hole, and not be crushed by the tidal forces. Contrary to intuition, the bigger the hole mass, the larger the comfy zone at its “edge” where the stresses can be small. Big enough, and a ship could skim through. This fact would be crucial to the last volume, Furious Gulf. I thought I would have a band of fleeing humans dodge into this warped region of space-time, only to discover a surprise… which I won’t reveal here.

The huge energetics of the center would draw machines, I felt. There they could live heartily, while their vermin enemies (us) struggled. The black hole would intrigue any inquisitive life-form, their struggles surging across a virulent territory. Humans would be part of it all, but certainly not the major players.

So I began envisioning what it might be like at stage center, where the diet of particles and photons is rich and varied. Only hard, tough machines could survive for long there—and evolve into forms I could imagine.

In the fourth novel, Tides of Light, I drew out these contrasts. Hard work, but fun. I devised “photovores” and “metallovores” as adaptations to special evolutionary niches. After all, machines that can reproduce themselves would, inevitably, fall under the laws of natural selection and specialize to use local resources. The entire panoply of biology would recapitulate: parasites, predators, prey.

How to envision this? I prepare for novels by writing descriptive passages of places and characters. In spare moments I began working up snapshots of possible life-forms and their survival styles.

Years before I had found a technique to deal with “obstructions”—a better word than the fearsome “block.” To me it meant something rather more subtle. At times I simply couldn’t get my subconscious to flower forth with free material along the lines of the novel. So I pretended that I was working on another story entirely and wrote that. At times I found that I was right—it really didn’t connect with the novel. Most times, with some tuning, it did. I made a policy of following through, publishing the work independently if possible, out of an almost superstitious belief that my subconscious would catch on. So far it hasn’t.

That’s why occasionally pieces of my novels appear first as short stories. I often don’t know whether they fit the novel, sometimes until years later. This trick I had to use again and again, because my subconscious proved lazy and headstrong. I’d planned to rap out three novels and be done by 1989, but #3 appeared in 1987, #4 in 1989. Then I got interested in another novel, wrote it in three tough years… and ground to a halt.

The pesky subconscious just wouldn’t cooperate with my game plans. This cost me considerably, for the series’ momentum broke, and undoubtedly some readers lost the thread.

In 1992 I had to start from scratch again, thinking through the overarching logic of the series. Slowly it dawned that some part of me had shied away from doing the “last” novel because I couldn’t reconcile the many forces within the narrative. I realized with a sinking feeling that one more book wouldn’t be enough.

Intelligent machines would build atop the galactic center ferment a society we could scarcely fathom—but we would try. Much of #5, Furious Gulf was about that—the gulf around a black hole, and the gulf between intelligences born of different realms.

For years I had enjoyed long conversations with a friend, noted artificial intelligence theorist Marvin Minsky, about the possible lines of evolution of purely machine intelligence. Marvin views our concern with mortality and individualism as a feature of biological creatures, unnecessary among intelligences that never had to pass through our Darwinnowing filter.

If we could copy ourselves indefinitely, why worry about a particular copy? What kind of society would emerge from such origins? What would it think of us— we Naturals, still hobbled by biological destiny?

Through Books #3, #4, and #5, I had used the viewpoint of humans hammered down by superior machines. This got around the Walmsley lifetime problem, but demanded that I portray people enormously different from us. They had to seem strange, yet understandable—a classic sf quandary.

A slowly emerging theme in the novels, then, was how intelligence depended on the “substrate,” whether in evolved humans or adaptive machines—both embodying intelligence, but with wildly different styles.

By the time I reached the last volume, in 1993, I had spent over twenty years slowly building up my ideas about machine intelligence, guided by friends like Marvin. I had also published several papers on the galactic center and eagerly read each issue of The Astrophysical Journal for further clues.

I finished the last novel, #6, Sailing Bright Eternity, in the summer of 1994. It had been twenty-five years since I started on In the Ocean of Night, and our view of the galactic center had changed enormously. Some parts of the first two books, especially, are not representative of current thinking. Error goes with the territory.

When the series was finished, I was happy with the response. All along readers had nominated the books for awards, written in with ideas (and urgings to hurry up), asked for references to the scientific background. I realized that my readership was sophisticated and liked a challenge. The books sold well and got listed regularly in best-of-year summaries. Quite enough to keep me going, but part-time writers do not have the momentum of the full-time pros.

In all, I’m glad I wrote these novels. The Walmsley character was fun to engage. I’ve always liked crusty people, being somewhat crusty myself—and I think they are more engaging in fiction, where niceness is doom.

The series is ultimately about a question Walmsley asks toward the end, rather plaintively: What is the meaning of human action? In other words, can what we do really matter very much?

I felt intuitively that to measure a man, or mankind, one must have a comparison. How we measure up against the very largest scale, the galactic, drew me to make the attempt. We’ll never know, of course, how well we fare, but it is very human to ask.

July 2003


PART ONE

2019

From the Encyclopaedia Britannica, 17th Edition, 2093: Icarus([image: art])

Minor planet 1566. Had the most eccentric elliptic orbit of all the known asteroids (e = 0.83), the smallest semimajor axis (a = 1.08) and passed closest to the sun (28,000,000 kilometers). It was discovered by Walter Baade of Mt. Palomar Observatory in 1949. Its orbit extended from beyond Mars’s to within Mercury’s; it could approach to within 6,400,000 kilometers of the Earth. Radar observations showed it to have a diameter of about 0.8 kilometer and a rotation period of about 2.5 hours. The unusual orbit attracted only minor interest until June 2017, when Icarus suddenly began emitting a plume of gas and dust. Since it was presumably a typical rocky Apollo asteroid, this evolution into a cometary object excited the astronomical world. The oddity became of intense concern when calculations in October 2017 showed that the momentum transferred to the escaping cometary tail was altering the orbit of Icarus. This orbital perturbation could, within a few years, cause a portion of the comet to collide with the Earth. Impact of the tenuous gas would be harmless. But the head of the comet Icarus was by then obscured, and some conjectured that a solid core could remain, in which case …

Icarus

In Greek legend, the son of Daedalus. After Daedalus, an architect and sculptor, built the labyrinth for King Minos of Crete, he fell out of favor with the king. He fashioned wings of wax and feathers for himself and Icarus, and escaped to Sicily. Icarus, however, flew too near the sun and his wings melted; he fell into the sea and drowned. The island on which his body was washed ashore was later named Icaria. The legend is often invoked as a symbol of man’s quest for knowledge and fresh horizons, whatever the cost. Icarus was invoked in van Hoven’s masterwork, Icarus Descending (2017), as an emblem for the decline of Western cultural eminence …


ONE

He found the flying mountain by its shadow.

Ahead the sun was dimmed by a swirling film of dust, and Nigel first saw Icarus at the tip of a lancing finger of shadow in the clouds.

“The core is here,” he said over the radio. “It’s solid.” “You’re sure?” Len replied. His voice, filtered by sputtering radio noise, was thin and distant, though the Dragon module waited only a thousand kilometers away.

“Yes. Something bloody big is casting a shadow through the dust and coma.”

“Let me talk to Houston. Back in a sec, boy-o.” A humming blunted the silence. Nigel’s mouth felt soft, full of cotton: the thick-tongued sensation of mingled fear and excitement. He nudged his module toward the cone of shadow that pointed directly ahead, sunward, and adjusted attitude control. A pebble rattled against the aftersection.

He entered the cone of shadow. The sun paled and then flickered as, ahead, a growing dot passed across its face. Nigel drifted, awash in yellow. Corona streamed and shimmered around a hard nugget of black: Icarus. He was the first man to see the asteroid in over two years. To observers on Earth its newborn cloak of thick dust and gas hid this solid center.

“Nigel,” Len said quickly, “how fast are you closing?” “Hard to say.” The nugget had grown to the size of a nickel held at arm’s length. “I’m moving to the side, out of the shadow, just in case it comes up too fast.” Two stones rapped hollowly on the hull; the dust seemed thicker here, random fragments bled from Icarus to make the Flare Tail.

“Yeah, Houston just suggested that. Any magnetic field reading?”

“Not—wait, I’ve just picked up some. Maybe, oh, a tenth of a gauss.”

“Uh oh. I’d better tell them.”

“Right.” His stomach clenched slightly. Here we go, he thought.

The black coin grew; he slipped the module further away from the edge of the disk, for safety margin. A quick burst of the steering jets slowed him. He studied the irregular rim of Icarus through the small telescope, but the blazing white sun washed out any detail. He felt his heart thumping sluggishly in the closeness of his suit.

A click, some static. “This is Dave Fowles at Houston, Nigel, patching through Dragon. Congratulations on your visual acquisition. We want to verify this magnetic field strength—can you transmit the automatic log?”

“Roger,” Nigel said. Conversations with Houston lagged; the time delay was several seconds, even at the light-speed of radio waves. He flipped switches; there was a sharp beep. “Done.”

The edge of the disk rushed at him. “I’m going around it, Len. Might lose you for a while.”

“Okay.”

He swept over the sharp twilight line and into full sunlight. Below was a burnt cinder of a world. Small bumps and shallow valleys threw low shadows and everywhere the rock was a brownish black. Its highly elliptical orbit had grilled Icarus as though on a spit, taking it yearly twice as close to the sun as Mercury.

Nigel matched velocities with the tumbling rock and activated a series of automatic experiments. Panel lights winked and a low rhythm of activity sounded through the cramped cabin. Icarus turned slowly in the arc light-white sun, looking bleak and rough… and not at all like the bearer of death to millions of people.

“Can you hear me, Nigel?” Len said.

“Right.”

“I’m out of your radio shadow now. What’s she look like?”

“Stony, maybe some nickel-iron. No signs of snow or conglomerate structures.”

“No wonder, it’s been baked for billions of years.” “Then where did the cometary tail come from? Why the Flare?”

“An outcropping of ice got exposed, or maybe a vent opened to the surface—you know what they told us. Whatever the stuff was, maybe it’s all been evaporated by now. Been two years, that should be enough.”

“Looks like it’s rotating—ummm, let me check— about every two hours.”

“Uh huh,” Len said. “That cinches it.”

“Anything less than solid rock couldn’t support that much centrifugal force, right?”

“That’s what they say. Maybe Icarus is the nucleus of a used-up comet and maybe not—it’s rock, and that’s all we care about right now.”

Nigel’s mouth tasted bitter; he drank some water, sloshing it between his teeth.

“It’s knocking on one kilometer across, roughly spherical, not much surface detail,” he said slowly. “No clear cratering, but there are some shallow circular depressions. I don’t know, it could be that the cycle of heating and cooling as it passes near the sun is an effective erosion mechanism.”

He said all this automatically, trying to ignore the slight depression he felt. Nigel had hoped Icarus would turn out to be an icy conglomerate instead of a rock, even though he knew the indirect evidence was heavily against it. Along with a few of the astrophysicists, he hoped the Flare Tail of 2017—a bright orange coma twenty million miles long that twisted and danced and lit the night sky of Earth for three months—had signaled the end of Icarus. No telescope, including the orbiting Skylab X tube, had been able to penetrate the cloud of dust and gas that billowed out and obscured the spot where the asteroid Icarus had been. One school of thought held that a rocky shell had been eroded by the eternal fine spray of particles from the sun—the solar wind—and a remaining core of ice had suddenly boiled away, making the Flare Tail. Thus, no core remained. But a majority of astronomers felt it unlikely that ice should be at the center of Icarus; probably, most of the rocky asteroid was left somewhere in the dust cloud.

NASA hoped the controversy would stimulate funding for an Icarus flyby. The Agency, ever press-conscious, needed support. It had come a long way from the dark days of 1986, when the explosion of the Challenger had begun a fundamental shift in Agency thinking. NASA went on to develop the transats—trans-atmospheric rocket-airplane combinations that flew a good piece of the way to the upper atmosphere, then boosted into orbit on rocket thrust—but it had been badly mauled. As soon as it could, it edged away from the milk-run, commercial and military business of carrying tonnage into orbit. NASA was trying to become a primarily scientific agency now.

Icarus seemed a pleasantly distant spectacle. Its sudden, bright, fan-shaped coma was larger and prettier than Halley’s Comet’s rather disappointing apparition in 1985. The Los Angeles Times dubbed it “the instant comet.” People could see it, even through suburban smog. It made news.

But in the winter of 2017, the question of Icarus’s composition became more than a passing, academic point. The jet of gas spurting from the head of what was now Comet Icarus seemed to have deflected it. The dust cloud was moving sidewise slightly as it followed Icarus’s old orbit, and it was natural to assume that if a core remained, it was somewhere near the center of the drifting cloud. The deflection was slight. Precise measurements were difficult and some uncertainty remained. But it was clear that by mid-2019 the center of the cloud and whatever remained of Icarus would collide with the Earth.

“Len, how’s it look from your end?” Nigel said. “Pretty dull. Can’t see much for the dust. The sun’s a kind of watery color looking through the cloud. I’m off to the side pretty far, to separate your radio and radar image from the sun’s.”

“Where am I?”

“Right on the money, in the center of the dust. On your way to Bengal.”

“Hope not.”

“Yeah. Hey—getting a relay from Houston for you.” A moment’s humming silence as the black pitted world turned beneath him. Nigel wondered whether it was made of the original ancient material that formed the solar system, as the astrophysicists said, or the center of a shattered planet, as the popular media trumpeted. He had hoped it would be a snowball of methane and water ice that would break up when it hit Earth’s atmosphere—perhaps filling the sky with blue and orange jets of light and spreading an aurora around the globe, but doing no damage. He stared down at the cinder world that had betrayed his hopes by being so substantial, so deadly. The automatic cameras clicked methodically, mapping its random bumps and depressions; the cabin smelled of hot metal and the sour tang of sweat. No leisurely strolling and hole-boring expeditions with Len, now; no measurements; no samples to chip away; no time.

“Dave again, Nigel. Those magnetic field strengths sew it up, boy—it’s nickel-iron, probably eighty percent pure or better. From the dimensions we calculate the rock masses around four billion kilograms.”

“Right.”

“Len’s radar fixes have helped us narrow down the orbit, too. That ball of rock you’re looking at is coming down in the middle of India, just like we thought. I—”

“You want us to go into the retail poultry business,” Nigel said.

“Yeah. Deliver the Egg.”

Nigel lit a panel of systems monitors. “Bringing the Egg out of powered-down operation,” he said mechanically, watching the lights sequence.

“Good luck, boy,” Len broke in. “Better look for a place to plant it. We’ve got plenty of time. Holler if you need help,” he said, even though they both knew full well he could not bring the Dragon module into the cloud without temporarily losing most communications with Houston.

Nigel passed an hour in the time-filling tasks of awakening the fifty-megaton fusion device that rode a few yards behind his cabin. He repeated the jargon—redundancy checks, safe-arm mode, profile verification—without taking his attention fully from the charred expanse below. Toward the end of the time he caught sight of what he had anticipated: a jagged cleft at the dawn edge of Icarus.

“I think I’ve found the vent,” he called. “About as long as a soccer field, perhaps ten meters wide in places.”

“A fracture?” Len said. “Maybe the thing’s coming apart.”

“Could be. It will be interesting to see if there are more, and whether they form a pattern.”

“How deep is it?”

“I can’t tell yet; the bottom is in shadow now.”

“If you have the time—wait, Houston wants to patch through to you again.”

A pause, then: “We’ve been very happy with the relayed telemetry from you, Nigel. Looks to us here in Control as though the Egg is ready to fly.”

“Has to be hatched before it can fly.”

“Right, boy, got me on that one,” Dave said with sudden exuberant levity.

A pause, then Dave’s tones became rounded, modulated. “You know, I wish you could see the Three-D coverage of the crowds around the installation here, Nigel. Traffic is blocked for a twenty-kilometer radius. There are people everywhere. I think this has caught the imagination of all humanity, Nigel, a noble attempt—”

He wondered if Dave knew how all this sounded. Well, the man probably did; every astronaut a member of Actor’s Equity.

He grimaced when, a moment later, the smooth voice described the sweaty press of bodies around NASA Houston, the heat strokes suffered and babies delivered in the waiting crowds, the roiling prayer chains of New Sons, their nighttime vigils around bonfires of licking, oily flames. The man was good, no possible qualm over that; the millions of eavesdroppers thought they were listening to the straight stuff, an open line between Houston and Icarus meant for serious business, when in fact the conversation at Dave’s end was elaborately staged and mannered.

“Anybody you’d like to talk to back here on Earth, Nigel, while you’re taking your break?”

He replied that no, there was no one, he wanted to watch Icarus as it turned, study the vent. While, simultaneously, he saw in his mind’s eye his parents in their cluttered apartment, wanted to speak to them, felt the halting, ineffectual way he had tried to explain to them why he was doing this thing.

They still lived in that dear dead world where space equaled research equaled dispassionate truth. They knew he had trained for programs that never materialized. He’d put in time in orbit as a glorified mechanic, and that had seemed quite all right.

But this. They couldn’t understand how he’d come to take a mission which promised nothing but the chance to plant a bomb if he succeeded, and death if he failed. A scrambled, jury-rigged, balls-up of a mission with sixty percent chance of failure; so the systems analysts said.

They had emigrated from England, following their son when he was selected for the US-European program, hard on his final year at Cambridge. As an all-purpose scientist he’d seemed trainable, in good condition (squash, soccer, amateur pilot) agreeable, docile (after all, he was British, happy to have any sort of career at all) and presentable. When he showed superior reflexes, did well in flight training and was accepted into the aborted Mars program, his parents felt vindicated, their sacrifices redeemed.

He would lead in the new era of moon exploration, they thought. Justify their flight from a sleepy, comfy England into this technicolor technocrat’s circus.

So when the Icarus thing came, they’d asked: Why risk his Cambridge years, his astronautics, in the high vacuum between Venus and Earth?

And he’d said—?

Nothing, really. He had sat in their Boston rocker, pumping impatiently, and spoken of work, plans, relatives, the Second Depression, politics. Of their arguments he remembered little, only the blurred cadences of their voices. In memory his parents blended together into one person, one slow Suffolk accent he recalled as filling his adolescence. His own voice could never slide into those smooth vowels; he could never be them. They were a separate entity and, no matter that he was their son, he was beyond some unspoken perimeter they drew in their lives. Within that curve was certainty, clear forms. Their living room had pockets of air in it, spots smelling of sweet tea or musty bindings or potted flowers, things more substantial than his words. There in their damp old house his jittery, crowded world fell away and he, too, found it difficult to believe in the masses of people who jammed into the cities, fouling the world and blunting, spongelike, the best that anyone could do or plan for them.

There was precious little money for research, for new ideas, for dreams. But his parents did not sense that fact. His father shook his head a millimeter to each side, listening as Nigel talked, the older man probably not aware that he gave away his reaction. When Nigel was through describing the Icarus mission plan, his father had cast one of those unreadable looks at his mother and then very calmly advised Nigel to sign off the mission, to wait for something better. Surely something would come along. Surely, yes. From inside their perimeter they saw it very clearly. He had given them no daughter-in-law as yet, no grandchildren, had spent little time at home these past years. All this hovered unspoken behind his father’s millimeter swaying, and Nigel promised himself that when Icarus was over and done he would see more of them.

His father, obviously well read up on the matter, mentioned the unmanned backup missions. Robot probes, ready with a series of nuclear shoves. Why couldn’t Houston rely on them alone? A matter of probabilities, Nigel explained, glad to be on factual ground. But he knew, despite the committee reports, that the odds were cloudy. Perhaps a man was better, but who was sure? Even if only men could ferret out the core of Icarus, amid all that dust, why should it be Nigel? Easy answers: youth, reflexes; and, finally, because there weren’t all that many trained men left. Nigel mentioned not a word of this as he pumped the rocker, drank tea, murmured into the layered still air of the old house. He was going, one way or another. They knew it. And that last evening ended in silence.

On the airplane back to the anthill of Houston, he took up the one volume that he’d noticed in his old bedroom bookcase, and brought along on an impulse. The yellowed hardback was cracked, the pages stiff and stained by the accidents of adolescence. He remembered reading it shortly after applying for the US-European program, to get a feel for the Americans. He paged through remembered scenes and near the end came upon the one passage he had involuntarily memorized.

And then Tom he talked along and talked along, and says, le’s all three slide out of here one of these nights and get an outfit, and go for howling adventures amongst the Injuns, over in the territory for a couple of weeks or two; and I says, all right, that suits me…

Sitting in the contoured airplane seat, he felt more like Huck Finn than the calculating European others thought him to be.

Dave Fowles’s voice broke in.

“We have a recalculation of the impact damage, Nigel. Looks pretty bad.”

“Oh?”

“Two point six million people dead. Peripheral damage for four hundred kilometers around the impact site. No major Indian cities hit, but hundreds of villages—”

“How is that famine going?”

He sighed. “Worse than we expected. I guess as soon as word filtered down that Icarus might hit, all those dirt farmers left their crops and started preparing for the afterlife. That just aggravated the famine. The UN thinks there’ll be several million dead inside six months, even with our airlifts, and our sociometricians agree.”

“And that movement out of the impact area?”

“Bad. They just give up and won’t walk a step, Herb said. It must be their religion or something. I don’t understand it, I really don’t.”

Nigel thought, and something came to an edge in him. “Dave, I have an idea.”

“Sure, we just went off open channel, Nigel, the networks aren’t getting this. Shoot.”

“I’m going to plant the Egg after this rest period, aren’t I? This thing is solid metal ore, the magnetic field proves that. No point in waiting.”

“Correct. The Mission Commander just gave me confirmation on that. We have you scheduled to begin descent in about thirteen minutes.”

“Okay. This is it: I want to put the Egg in that vent I’ve found. It’s a long, irregular fissure. The Egg will give us a better momentum transfer if it goes off in a hole, and this one looks pretty deep.”

A whisper of static marked the line. Some tiny facet of Icarus gave him a quick white flash and vanished; he ached to seek it out, take a sample. He felt himself suspended beneath the white sun.

“How deep do you estimate?” Dave’s voice was guarded.

“I’ve been watching the shadows move as the vent rotates into the sun. I think its floor must be forty meters down, at least. That’ll give us a good kick from the Egg. I can take some interesting specimens out of there at the same time,” he finished lamely.

“Let you know in a minute.”

Len broke the wait that followed. “Think you can handle that? Securing that thing might get tricky if there’s not enough room.”

“If I can’t get it down to the bottom I’ll leave it hanging. The Egg won’t weigh even a kilo on the surface, I can simply hang it to the fissure wall like a painting.”

“Right. Hope they buy it.”

And then the carrier from Houston came in.

“We authorize touchdown near the edge. If the vent is wide enough—”

He was already readying his board.


TWO

It was a world of straight lines, no serene parabolas. He brought his module—cylindrical, thin radial spokes for stability, an insect profile ending in a globular pouch that was the Egg—in slowly, watching his radar screen. It was difficult to sense in this pebble of a world below him the potential to open a crater in the Earth forty kilometers across. It seemed sluggish, inert.

“Sure you don’t need any help?” Len called.

Nigel smiled and his tanned face crinkled. “You know Houston won’t let us get out of contact. The Dragon’s high gain antenna might not work in all this dust, and—”

“I know,” Len said, “and if we were both on the sunward side of Icarus, Earth would be in my radio shadow. Fine. Just let me know if—”

“Certainly.”

“Get’em, boy-o.”

The textured surface grew. He flew toward the dawn line and the small pocks and angles became clearer. Steering rockets murmured at his back. He concentrated on the distance and relative velocities, and upon speeding up the automatic cameras, until he was hovering directly above the vent. He rotated the module to gain a better view and inched closer.

“It’s deeper than I thought. I can see fifty meters in and the mouth is quite wide.”

“Sounds encouraging,” Dave said.

Without waiting for further word, he took the module down to the top of the vent. Blasted stone rose toward him, brown discolored into black where minute traces of gas had been baked away.

His headphones sputtered and crackled. “I’m losing your telemetry,” Len’s voice came.

Nigel brought the module to a dead stop. “Look, Len, I can’t go further in without the rock screening you out.”

“We can’t break contact.”

“Well—”

“Maybe I should move in.”

“No, stay outside the dust. Move sunward and behind me—there’ll still be a cone of good reception.”

“Okay, I’m off.”

“Listen, you guys,” Dave said, “if you’re having trouble with this maybe we should just for—” Nigel switched him off. Minutes were being eaten away.

He rotated the module to get a full set of photographs.

Icarus was a bumpy, round hill that sloped away wherever he looked. Burnished mounds and clefts made a miniature geography, seeming larger than they were as the eye tried to fit them into a familiar perspective. He glanced at the clock. It had been long enough; he flipped a switch and the burr of static returned.

“How’s it going, Len?” he said.

“Hey, having transmission trouble? I lost you there for a minute.”

“Had some thinking to do.”

“Oh. Dave says they’re having second thoughts back there.”

“I guessed as much. But then, they’re not here, are they?”

Len chuckled. “I guess not.”

“How far around are you? Ready for me to go in?” “Almost. Take a few more minutes. What’s it like down there?”

“Pretty bleak. I wonder why Icarus is so close to spherical? I expected something jagged.”

“Can’t be gravitational forces.”

“No, there’s not enough to hold down even gravel— everything is bald, there’s no debris around at all.”

“Maybe solar erosion has rounded the whole asteroid off.”

“I’m going in,” Nigel said abruptly.

“Okay, I guess I can track you from here.”

The rotation of Icarus had brought the left wall closer. He nudged the craft back to center, remembering the first time he had learned in some forgotten science text that the Earth rotated. For weeks he had been convinced that whenever he fell down, it was because the Earth had moved beneath him without his noticing. He had thought it a wonderful fact, that everyone was able to stand up when the Earth was obviously trying to knock them down.

He smiled and took the craft in.

Jaws of stone yawned around him. Random fragments of something like mica glinted from the seared rocks. Nigel stopped about halfway down and tilted his spotlights up to see the underhang of a shelf; it was rough, brownish. He glided toward the vent wall and extended a waldoe claw. Its teeth bit neatly with a dull snap and brought back a few pounds of desiccated rubble. Len called; Nigel answered with monosyllables. He nudged the module downward again, moving carefully in the shadowed silence. He used a carrier pouch on the craft’s skin to store the sample, and added more clawfuls of rock to other pouches.

He was nearly to the bottom before he noticed it.

The pitted floor was a jumble of rocks that rose from pools of ink. Nigel could not make out detail; he turned his spotlights downward.

A deep crack ran down the center of the rough floor. It was perhaps five meters wide and utterly black.

At irregular intervals things protruded from the crack, angular things that were charred and blunted. Some gave sparkling reflections, as though partially fused and melted.

Nigel glided closer.

One of the objects was a long convoluted band of a coppery metal that described an intricate, folded weave of spirals.

He sat in the stillness and looked at it. Time passed. Ten meters away a crumpled form that had been square was jammed in the crack, as though it had been partly forced out by a great wind. There were others; he photographed them.

Len had been calling for some time.

When he was through Nigel pressed a button to transmit and said, “We’re going to have to recalculate, Len. Icarus isn’t a lump of ice or a rock or anything else. I think”—he paused, still not quite believing it—“it has to be a ship.”


THREE

It took Houston an hour to agree that he had to leave the module. Both he and Len had to argue with a Project Director who thought they had wasted too much time already; the man obviously didn’t believe anything they reported, thinking it a cock-and-bull story designed to give Nigel more time for sample collecting. Len could only barely be restrained from coming into the cloud himself and only the necessity for reevaluating the mission stopped him.

Even after agreeing, Houston demanded a price. The Egg had to be secured to the vent floor first. This could be done without Nigel’s leaving the module and, rather than argue, he moved quickly and efficiently to make short work of it.

The Egg was a dull gray sphere with securing bolts sunk into its skin. Nigel maneuvered it near the dark fissure wall and fired the bolts that freed it. The sphere coasted free.

Before it could glide very far he shot the aft securing bolts and they arced across the space to the wall and buried themselves in the stone. Steel cables reeled in and pulled the Egg to the rock face. Nothing could move it now and only Len or Nigel could detonate its fifty megatons.

Nigel ate before he left the module. Houston was divided about contingency plans; Dave gave him a summary to which he half listened. He and Len had another twenty-two hours’ margin of air, and some changes could be made in their braking orbit back to Earth.

The two unmanned backup missions were being stepped up, but they looked less promising now. The radar sensing modules had to close on Icarus at high velocity, and the dust and pebbles inside the cloud, impacting at those speeds, could disable the warheads before they searched out Icarus itself.

“Popping the cover,” Nigel called, and switched over to suit radio. The hatch came free with a hollow bang. He inched gingerly out, went hand over hand down the module’s securing line, and stood at last on Icarus.

“The surface crunches a little under my feet,” he said, knowing Len would pester him with questions if he didn’t keep up a steady stream of commentary. They had both ridden in a small, sweaty cabin for five weeks to intercept Icarus, and now Len was missing a payoff larger than anything they had dreamed. “It must be something like cinder. Dried out. That’s the way it looks, anyway.”

A pause.

“I’m at the edge of the crack. It’s about two meters across here, and the sides are pretty smooth. I’m hanging over it now, looking in. The walls go on for about four meters and then there’s nothing but black. My lights can’t pick up anything beyond that.”

“Maybe there’s a hole in there,” Len said. “Could be.”

Before Dave could break in, Nigel added, “I’m going inside,” and caught a lip of rock to pull himself into the crack.

As the rock fell away behind him there was only a faint glimmering reflection ahead. A white rectangle loomed up as he coasted on. It seemed to be set into the side of some larger slab, flush against the rock on one end and at least a hundred meters on a side. There were odd-shaped openings in it, some with curlicues and grainy stone collars like raised parentheses. Nigel lost his bearings as he approached and had to spin his arms to bring his feet around. There was a faint ring as he landed.

The white material had the dull luster of metal. Nigel used a cutting tool to gouge out a sliver. Nearby, a contorted thing of red and green appeared to grow smoothly out of the white metal, with no seam. To Nigel it looked like an abstract sculpture. When he touched it there was a faint tremor in his fingers; an arm of it moved infinitesimally, then was still. Nothing more happened.

He moved on, examined other objects, then shone a light down one of the holes in the face. The opening was a large oval and in the distance he could see where other dark corridors intersected it.

He went in.

A long tube of chipped rock. He took a sample. Volcanic origin? Something strange about its grainy flecks.

A vault. Gray walls, flash-burned brown.

Coasting.

Stretched lines shaping up…through…an eager bunching into swells. Should he go further? Beneath his torch light shadows swung with each motion of his arm, like eyes following every movement. Rippling patterns.

Patterns.

In the walls?

Should he? Behind each smile, teeth await.

Down, down now. Level. Gliding. Legs dangling

dangling

soft

something like a cushion but he sees nothing, only the shadows now melting something.

hot

then cold old

drawing him down again, telescoping him into fresh cubes of space, all aslant, a spherical room now, glowing red where his torch touches or is that a trick of the eyes?—he has difficulty focusing, probably loss of local vertical, an old problem in zero g, just a turn of the head will fix it—

Worn stone steps leading impossibly up, up into a ceiling now crumpled, spattered with orange drops that gleamed like oil in his murky light. Nigel remembered abruptly, dimly … An old film. A film of the Tutankhamun tomb, the jackal god Anubis rampant above nine defeated foes. Within the Treasury, tossed against a wall near the burial chamber by the necropolis guards after a robbery, lay a chest. Dried wood. It held the mummified bodies of two stillborn babies, perhaps Tutankhamun’s children, in resins, gums and oils.

Opening the tomb.

Stepping inside.

And up from the Valley of Kings, from Karnak and Luxor, winding with the Nile to Alexandria, a woman, ancient, wrists rouged and walking with legs numb in the grip of a gnawing, eating disease—

Nigel shook his head.

The steps were only markings. They led nowhere. He photographed them click whirr and moved on.

The odd humming, again. There was no air in here— how did he hear it? He coasted down a narrowing tube. The humming was stronger. Ahead loomed a sphere. It was not connected to the walls. Nigel touched it. It did not move. The humming increased. He stuck the adhesive webbing on the backs of his gloves to the sphere and used the leverage to swing himself around it. The space beyond yawned black. His torch licked into it and found nothing. The light simply faded away. Nothing was reflected back. The humming continued.

He moved to the far face of the sphere and peered into the abyss beyond. Nothing.

Abruptly the humming rose, shrieked, wailed—and stopped.

Nigel blinked, startled. Silence. Around him was a pocket of darkness. The sphere, when he turned to face it, seemed somehow inert, exhausted.

Nigel frowned. He jetted back to the sphere, worked his way around it and returned through the tunnel the way he had come, searching.


FOUR

Three hours later, when he had exhausted his film canisters and was beginning to tire, he headed back. The network of corridors was a simple but space-saving web of spherical shells, intricately intersected, and he had no difficulty finding his way out.

“I’m back in the cabin,” he said, sighing with a leaden fatigue.

“My God, where have you been, Nigel? Hours without a peep—I was almost ready to come in after you.”

“There was rather a lot to see.”

“Houston’s patched through—and mad as hell, too— so start talking.”

He took them through it all, describing the small rooms with elaborate netting that might have been sleeping quarters, the places like auditoriums, the ceilings with dancing lights, all the similarities he could find.

And the strangeness: spaces clogged with an infinitely layered green film that did not dissipate into the vacuum around it, but rippled as he passed by; rooms that seemed to change their dimensions as he watched; a place that gave off shrill vibrations he felt through his suit.

“Was there any illumination?” Dave said.

“Nothing I could see.”

“We picked up a strong radio pulse several hours ago,” Dave said. “We guessed you were trying to transmit from inside.”

“No,” Nigel said. “I couldn’t raise Len or anything else on suit radio, so I packed it in and simply looked about.”

“The signal wasn’t on our assigned frequencies,” Len said.

“We missed recording it—only lasted a second or so, and all our monitoring is in the telemetry bands,” Dave said.

“Never mind,” Len said. “Look, Nigel, it’s just abandoned in there? No signs of occupants?”

Nigel paused. There were things he wanted to tell them, things he had felt. But how could he convey them? Earthside wanted facts.

Nigel had a sudden image of himself blundering ham-fisted through those strange stretching corridors. The sphere. That humming. Had he accidentally triggered something?

“Nigel?”

“I think it’s been vacant for a long time. There are big open vaults inside, hundreds of meters on a side. Something must have been in them—maybe water or food—”

“Or engines? Fuel?” Len said.

“Could be. Whatever it was, it’s gone. If it was liquid it probably evaporated when this vent opened.”

“Yes,” Dave said, “that could be what made the cometary plume, the Flare Tail.”

“I think it was. That, and the atmosphere that blew out through the crack. There’s a lot of disorder inside— things ripped off the walls, strewn around, some gouges in the corridors that could have been made by things flying by. I picked up some of the smaller stuff lying around and brought it out.”

No one said anything for a while. Nigel put a hand to the cabin wall near him, feeling the wholeness of it. He looked out at a burnished rock shelf and sensed the problem before him. It was something he could hold in one palm and turn to watch its facets catch the light, much as he had once seen in his mind Icarus slipping silently toward the Earth at thirty kilometers a second, himself and Len arcing out to meet the tumbling mountain, administer the kick, race home. That had been a clean problem with easy solutions, but now it crumpled and fell away from him, replaced by another, darker vision that slowly formed, coming to clarity in his mind—

Just before he had entered the dust plume, while Len was still in view, Nigel had taken a sighting on prominent stars to fix his inertial gyros. It was a simple process, easily done in the allotted time. Before swinging the telescope away from the port, a point of light caught Nigel’s eye and he focused on it. It swelled into a disk, blue and white and flat, and he realized that he was looking at Earth. A featureless circle, complete and serene. Alone. A target, unnoticing. Its smooth, certain curve seemed more than a blotch on a star background; no, it was the center. A hole through which light was pouring from the other side of the universe. Complete. He had looked at it for a long moment.

Through scratchy static, Dave said, “Well, we can give you the time for another trip inside, Nigel. Haul out everything you can, take some more photos. Then you and Len can rendezvous and get clear of the Egg and—”

“No.”

“What?”

“No. We’re not going to set off the Egg, are we, Len?” “Nigel—” Dave started, then paused.

“I don’t know,” Len said. “What have you got in mind?”

“Don’t you see that this changes everything?”

“I wonder,” Len said distantly. “We’re trying to save millions of lives, Nigel. When Icarus hits it’s going to wipe out a big chunk of territory, throw dirt into the air and probably change the climate. I kind of—”

“But it won’t! Not now, anyway. Don’t you see, Icarus is hollow. It has only a fraction of the mass we thought it did. Sure, it’ll make a pretty big blast when it gets to India, but nothing like the disaster we thought.”

Len said, “Maybe you’ve got something there.”

“I can estimate the volume of rock left—”

“Nigel, I’ve been talking to some people here at Houston. We started reevaluating the collision dynamics and trajectory when you found the core was hollow. We’ll have the results pretty soon, but until we do I just want to talk to you about this.” Dave paused.

“Go ahead.”

“Even if the mass of Icarus is a tenth of what we thought, its energy of impact will still be thousands of times larger than Krakatoa. Think of the people in Bengal.”

“What’s left of them, you mean,” Len said. “The famine cycles have killed millions already, and they’ve been migrating out of the impact area for over a year now. Since the Indian government broke down nobody knows how many souls we’re talking about, Dave.”

“That’s right. But if you don’t care about them, Len, think about the dust that will be thrown into the upper atmosphere. That might bring on another Ice Age alone.”

Nigel finished chewing on a bar of food concentrate. He felt a curious floating tiredness, his body relaxed and weak. The stimulants he had taken left him alert, but they could not wash away the lassitude that seeped through his arms and legs.

“I don’t want to kill them, Dave,” Nigel said. “Stop being melodramatic. But we’ve got to admit that what we can learn from this relic may be worth some human life.”

“What do you propose, huh? What jackass scheme have you got?”

“That we stay here for a week, ten days, stripping the inside of whatever we can. You fly us additional air and water—use one of the unmanned intercepts that’s carrying a warhead right now. We’ll get clear of Icarus in time for the other interceptors to home on it, and we’ll use the Egg, too.”

“Sounds like it might work,” Len said, and Nigel felt a surge of anticipation. He was going to do it; they couldn’t turn him down.

“You know those interceptors aren’t reliable in that dust cloud—that’s why you guys are out there now. And the closer to Earth we hit Icarus, the less the net deflection before zero hour. If anything screws up at the last minute it might still smack into us.”

“The risk is worth it, Dave,” Len said.

“You’re really going along with him, Len? I had hoped—”

“We’ve got hopes, too,” Nigel said with sudden feeling. “Hopes that we might learn something here that will get the human race out of the mess it’s in. A new physical concept, some invention that might come out of this. The beings who built this were superior to us, Dave, even in size—the doorways and corridors are big, wide.”

“The risk, Nigel! If the Egg doesn’t do the job and—” “We’ve got to take it.”

“—we sent you men out there to do a job. Now you’re—”

Nigel wondered why Dave sounded so calm, even now. Perhaps they had told him to be deliberately cool and not provoke anything more. He wondered what his parents thought of this, of his taking a stand for exploration at the cost of people’s lives. Or whether they knew of it at all—NASA had probably stopped news coverage as soon as they knew something was wrong; it wasn’t just a heroic life-saving mission any more. He noticed his hands were trembling.

“Wait a minute, wait,” Dave said. “I didn’t mean to blow up that way, you guys. We all know you think you’re doing the right thing.” He paused amid the quiet burr of static, as though marshaling his words.

“Something new has come into the picture, though. I’ve just been handed the recomputed trajectory, allowing for the reduced Icarus mass. It makes a difference, a big one.”

“How’s that?” Nigel said.

“It was coming in pretty oblique to the top of the atmosphere already, you remember. With less mass, though, it’s going to skip a bit—not much, but enough. It’ll skip like a flat rock on a pond, and then drop. That takes it clear of the Indian subcontinent, and moves the impact point west.”

Nigel felt a thick weight of dread form in his stomach. “The ocean?”

“Yes. About two hundred miles out.”

The finality of it consumed him. An ocean strike was vastly worse. Instead of dissipating energy as it ripped through the mantle rock, Icarus would throw up from the sea floor a towering geyser of steam. The steam jet would fan out across the upper atmosphere, leaving a planet swathed in clouds, driving great storms over a sunless world. The tidal wave splashed up would smash every coastal city on Earth, and most of civilization would vanish in hours.

“They’re sure?” Len said.

“As certain as they can be,” Dave said, and something veiled in his voice brought Nigel back out of his contemplation.

“Cut off Houston for a minute, Len,” he said.

“Sure. There. What is it?”

“How do we know David isn’t lying?”

“Oh…I guess we don’t.”

“It seems a little funny. A big rock skipping on the top of the atmosphere—one of the astrophysicists mentioned it in a briefing, but he said for a mass as large as Icarus it couldn’t happen.”

“What about for a tenth of that mass?”

“I don’t know. And—damn it!—it’s crucial.”

“An ocean strike…If that happens, billions of people…”

“Right.”

“You know…I don’t think I want to…”

“I don’t either.” Nigel paused. And something flitted across his mind.

“Wait a second,” he said. “Something odd here. This rock is hollow, that makes it lighter.”
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