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Enter the SF Gateway …


In the last years of the twentieth century (as Wells might have put it), Gollancz, Britain’s oldest and most distinguished science fiction imprint, created the SF and Fantasy Masterworks series. Dedicated to re-publishing the English language’s finest works of SF and Fantasy, most of which were languishing out of print at the time, they were – and remain – landmark lists, consummately fulfilling the original mission statement:




‘SF MASTERWORKS is a library of the greatest SF ever written, chosen with the help of today’s leading SF writers and editors. These books show that genuinely innovative SF is as exciting today as when it was first written.’





Now, as we move inexorably into the twenty-first century, we are delighted to be widening our remit even more. The realities of commercial publishing are such that vast troves of classic SF & Fantasy are almost certainly destined never again to see print. Until very recently, this meant that anyone interested in reading any of these books would have been confined to scouring second-hand bookshops. The advent of digital publishing has changed that paradigm for ever.


The technology now exists to enable us to make available, for the first time, the entire backlists of an incredibly wide range of classic and modern SF and fantasy authors. Our plan is, at its simplest, to use this technology to build on the success of the SF and Fantasy Masterworks series and to go even further.


Welcome to the new home of Science Fiction & Fantasy. Welcome to the most comprehensive electronic library of classic SFF titles ever assembled.


Welcome to the SF Gateway.







Introduction


A glance at the copyright dates on the stories in this book shows that McAndrew has been with me for almost as long as I have been writing fiction. My own manuscript notes make that point even more clearly: the first piece of fiction that I ever published appeared in the April, 1977 issue of Galaxy magazine. The handwritten date on the first page of the manuscript of “Killing Vector,” my first McAndrew story, is just two months later: June 15, 1977. Since then, at apparently random intervals ranging from a few weeks to a few years, I have produced another tale of Arthur Morton McAndrew and his long-time and long-suffering companion, Jeanie Roker.


What’s the fascination of these characters for me, and why do I return to them again and again? As a related question, is there any pattern to the stories?


First, let me point out that the order in which they appear in this volume is not the order in which the stories were written. Chronologically, the order would be “Killing Vector,” “Moment of Inertia,” “All the Colors of the Vacuum,” “The Manna Hunt,” “Rogueworld,” “Shadow World,” “The Invariants of Nature,” “Out of Focus,” and “The Fifth Commandment.”


The most obvious point about these stories is that each revolves around some central issue of science. I go into that subject in detail in the Appendix at the end of the book. Whenever I become interested in something, especially when that something involves physics and astronomy, a McAndrew story is likely to emerge from my hindbrain.


That explains the chosen themes, but not McAndrew himself. I might suggest that he is some form of alter ego, the me that I wish I were, except that others have already assigned that role to Behrooz Wolf (of Sight of Proteus, Proteus Unbound, and Proteus in the Underworld).


Of course, I may have an alter ego suffering from multiple personality disorder. However, my better guess is that McAndrew is an excuse. I derive great pleasure from sitting around, reading and calculating on matters of no earthly value and importance. I do this happily for hours and days, limited only by the arguments of conscience that I ought to be doing something useful and productive. To give one example, I have for the past five years tried, sporadically and unsuccessfully, to analyze a particular mathematical game. I can state the game simply, and to avoid (or possibly create) reader frustration I may as well do so. Two players, A and B, take turns throwing a die. There is a probability p that the die will show a score of 2, and a probability of (1 - p) that the die will show a score of 1. Given a whole number N, what is the probability that player A will be the first to reach a score of at least N?


I cannot justify wasting so much time on such a trivial game, except to use the all-work-and-no-play defense. However, if an area of apparently useless interest can one day become the basis for a McAndrew story, I have a rationale for my actions. Surely, if I write and publish a story, no one can say that all my preliminary reading and calculating was pointless.


As for an overall pattern to the stories, I do see a general trend. However, I suspect that the trend mirrors changes not in science but in me. If I had to categorize myself at the time I wrote “Killing Vector,” it would be as a practicing scientist whose knowledge of science fiction was mainly as a reader, a person who despite some first-hand experience of America and Americans was basically English, with an English wife and children. Today, twenty-one years and four or five million published words on, I would describe myself as a writer with a strong amateur interest in science; a person mostly American, with an American wife and children, albeit also a person with strong social and family ties to England and the English. And, a fact not to be dismissed, I am twenty-one years older. I am rather less interested in science, and more interested in people.


These changes affect the stories. When first we meet him, McAndrew the scientist is all there, but I don’t think I could in the early tales ever have given him a child (as in “Rogueworld”), and still less a mother (as in “The Fifth Commandment”). That last story also points out an implicit element in most of the earlier stories: the relationship between Jeanie Roker and McAndrew is in some ways that of parent—child. He is the small boy whose rash actions lead him into trouble, she is the responsible and experienced adult who gets him out. I think that’s who I would really like to be, the curious child who is not quite responsible for his own actions. That is the reason why I continue to write about Arthur Morton McAndrew.


Two other brief answers to questions: Will I ever write a McAndrew novel? An e-mail correspondent pointed out that although there are references to McAndrew in others of my novels, he has never had one of his own. My answer is, McAndrew will get a novel when I run across a neat scientific idea so large and complex that I can’t get a handle on it in a story of ten to twenty thousand words.


And finally, is this really the Complete McAndrew, as the title suggests?


To this, I can only offer the Clintonian reply: it all depends on how you define the word, is. Certainly, at this time there exist no other McAndrew stories, so what you have is the complete McAndrew. Equally certainly, there will in the future be fascinating scientific ideas that just jump up and down, crying out, “Me, me, write about me.”


I’m not sure I will be able to resist their pleas. But “The Incomplete McAndrew” makes a poor book title.




FIRST CHRONICLE:


Killing Vector


Everyone on the Control Stage found a reason to be working aft when Yifter came on board. There was maximum security, of course, so no one could get really close without a good reason. Even so, we all took the best look that we could manage—you don’t often have a chance to see a man who has killed a billion people.


Bryson from the Planetary Coordinators’ Office was at Yifter’s elbow. The two men weren’t shackled or anything melodramatic like that. Past a certain level of notoriety, criminals are treated with some deference and even respect. Bryson and Yifter were talking together in a friendly way, although they were in the middle of a group of top-rank security men, all heavily armed and watchful.


They were taking safety to extremes. When I stepped forward to greet Bryson and his prisoner, two guards carefully frisked me before I could get within hand-kill range, and they stood close beside me when the introductions were made. I haven’t lived on Earth for a long time, and they must have known that I have no close relatives there; but they were taking no chances. Yifter was a prime target for personal revenge. A billion people leave a lot of friends and relatives.


From a distance of one meter, Yifter’s appearance did not match his reputation. He was of medium height, slightly built, with bushy, prematurely white hair and mild, sad eyes. He smiled at me in a tired, tolerant way as Bryson introduced us.


“I am sorry, Jeanie Roker,” he said. “Your ship will be filled with strangers on this trip. I’ll do my best to keep out of your way and let you do your job.”


I hoped he could live up to his words. Since I took over the runs to Titan, I’ve carried most things in the connected set of cargo spheres that make up the Assembly. Apart from the kernels, and we carry a few of those on the outbound leg of every trip, we’ve had livestock, mega-crystals, the gravity simulator, and the circus. That’s right, the circus. They must have had a terrible agent, that’s all I can say. I took them both ways, to Titan and back to L-5. Even with all that, Yifter was still a novelty item. After he had been caught and the rest of the Lucies had gone underground, nobody had known quite what to do with him. He was Earth’s hottest property, the natural target for a billion guns and knives. Until they decided how and when he would come to trial, they wanted him a long way from Earth. It was my job to deliver him to the Titan penal colony, and return him when they got themselves sorted out on Earth.


“I’ll arrange for you and your guards to travel in a separate part of the Assembly,” I said. “I assume that you will prefer privacy.”


Yifter nodded agreeably, but Bryson wasn’t having any.


“Captain Roker,” he said. “Let me remind you that Mr. Yifter has not been found guilty on any charge. On this journey, and until his trial, he will be treated with proper courtesy. I expect you to house both of us here in the Control Stage, and I expect that you will invite us to take our meals here with you.”


In principle, I could have told him to go and take a walk outside. As captain, I said who would travel in the Control Stage, and who would eat with me—and innocent people were not usually sent to the Titan penal colony, even before their trial. On the other hand, Bryson was from the Planetary Coordinators’ office, and even off-Earth that carried weight. I suppressed my first reaction and said quietly, “What about the guards?”


“They can travel in the Second Section, right behind the Control Stage,” replied Bryson.


I shrugged. If he wanted to make nonsense of Earth’s security efforts, that was his choice. Nothing had ever happened on any of my two-month runs from Earth to Titan, and Bryson was probably quite right; nothing would happen this time. On the other hand, it seemed like a damned silly charade, to ship twenty-five guards to keep an eye on Yifter, then house them in a separate part of the Assembly.


Yifter, with an uncanny empathy, had read through my shrug. “Don’t worry about security, Jeanie Roker,” he said. He smiled again, that tired, soothing smile that began deep in his sad, brown eyes. “You have my assurance, I will be a model prisoner.”


He and Bryson walked on past me, into the main quarters. Was that really Yifter, the bogey-man, the notorious head of the Hallucinogenic Freedom League? It seemed hard to believe. Three months earlier, the Lucies—under Yifter’s messianic direction—had planted hallucinogenic drugs in the water supply lines of most of Earth’s major cities. An eighth of the world had died in the resulting chaos. Starvation, epidemic, exposure, and mindless combat had revisited the Earth and exacted their age-old tribute. The monster who had conceived, planned, and directed that horror was difficult to match with Yifter, the seemingly mild and placid man.


My thoughts were quickly diverted to more immediate practical matters. We had the final masses of all the cargo, and it was time for the final balancing of the whole Assembly. One might assume that just means balancing the kernels correctly, since they out-mass everything else by a factor of a million. But each Section containing a kernel has an independent drive unit, powered by the kernel itself. We leave those on Titan, and travel back light, but on the trip out the dynamic balancing is quite tricky.


I reviewed the final configuration, then looked around for McAndrew. I wanted him to review the balance calculations. It’s my responsibility, but he was the kernel expert. I realized that he hadn’t been present when Yifter came aboard. Presumably he was over on one of the other Sections, crooning over his beloved power sources.


I found him in Section Seven. The Assembly is made up of a variable number of Sections, and there would be twelve on this trip, plus the Control Stage. Until we accelerate away from the Libration Colony station, all the Sections are physically connected—with actual cables—to each other and to the Control Stage. In flight, the coupling is done electromagnetically, and the drives for the powered Sections are all controlled by a computer on the Control Stage. The Assembly looks like a small bunch of grapes, but the stalks are nonfunctional—there are no cables in the System that could take the strains, even at lowest acceleration. Moving among the spherical Sections when we’re in flight isn’t easy. It means we have to cut the drives, and turn off the coupling between the Sections. That’s why I thought the idea of having Yifter’s guards in a different Section was so dumb—from there, they couldn’t even reach the Control Stage when the drives were on.


I wanted McAndrew to check the configuration that we would hold in flight, to see if he agreed that the stresses were decently balanced among the different Sections. We never run near the limit on any of them, but there’s a certain pride of workmanship in getting them all approximately equal, and the stresses as low as possible.


He was standing on the ten-meter shield that surrounded the Section Seven kernel, peering through a long boresight pointed in towards the center. He was aware of my presence but did not move or speak until the observation was complete. Finally he nodded in satisfaction, closed the boresight cap, and turned to me.


“Just checking the optical scalars,” he said. “Spun up nicely, this one. So, what can I do for you, Jeanie?”


I led him outside the second shield before I handed him the trim calculations. I know a kernel shield has never failed, but I’m still not comfortable when I get too close to one. I once asked McAndrew how he felt about working within ten meters of Hell, where you could actually feel the gravity gradient and the inertial dragging. He looked at me with his little, introspective smile, and made a sort of throat-clearing noise—the only trace of his ancestry that I could ever find in him.


“Och,” he said. “The shields are triply protected. They won’t fail.”


That would have reassured me, but then he had rubbed his high, balding forehead and added, “And if they do, it won’t make any difference if you are ten meters away, or five hundred. That kernel would radiate at about two gigawatts, most of it high-energy gammas.”


The trouble was, he always had the facts right. When I first met McAndrew, many years ago, we were taking the first shipment of kernels out to Titan. He had showed up with them, and I assumed that he was just another engineer—a good one, maybe, but I expected that. Five minutes of conversation with him told me that he had probably forgotten more about Kerr-Newman black holes—kernels—than I was ever likely to learn. I have degrees in Electrical Engineering and Gravitational Engineering, in my job I have to, but I’m really no gravity specialist. I felt like an idiot after our first talk. I made a few inquiries, and found that McAndrew was a full professor at the Penrose Institute, and probably the System’s leading expert on space-time structure.


When we got to know each other better, I asked him why he would give up his job for four months of the year, to ride herd on a bunch of kernels being shipped around the Solar System. It was a milk-run, with lots of time and very little to do. Most people would be bored silly.


“I need it,” he said simply. “It’s very nice to work with colleagues, but in my line of business the real stuff is mostly worked out alone. And I can do experiments here that wouldn’t be allowed back home.”


After that, I accepted his way of working, and took vicarious pride in the stream of papers that appeared from McAndrew at the end of each Titan run. He was no trouble on the trips. He spent most of his time in the Sections carrying the kernels, only appearing in the Control Stage for his meals—and frequently missing them. He was a tinkerer as well as a theorist. Isaac Newton was his idol. His work had paid off in higher shielding efficiencies, better energy extraction methods, and more sensitive manipulation of the charged kernels. Each trip, we had something new.


I left the trim calculations with him, and he promised to check them over and give me his comments in an hour or two. I had to move along and check the rest of the cargo.


“By the way,” I said, elaborately casual as I turned to go. “We’ll be having company for dinner on this trip. Bryson insists that Yifter should eat with us.”


He stood quietly for a moment, head slightly bowed. Then he nodded and ran his hand over his sandy, receding hair-line.


“That sounds like Bryson,” he said. “Well, I doubt if Yifter will eat any of us for breakfast. I’m not sure he’ll be any worse than the rest of you. I’ll be there, Jeanie.”


I breathed a small sigh of relief, and left him. McAndrew, as I knew from experience, was the Compleat Pacifist. I had wanted to be sure that he could stand the idea of meals with Yifter.


Four hours later, all our checks were complete. I switched on the fields. The dull grey exterior of each Section turned to silver, shattering the sunlight and turning the Assembly to a cluster of brilliants. The cables linking the Sections were still in position, but now they were hanging loose. All stresses had been picked up by the balancing fields. In the Control Stage, I gradually turned on the propulsion units of each powered Section. Plasma was fed through the ergosphere of each kernel, picked up energy, and streamed aft. The relative positions of the Sections, Mossbauer-controlled to within fractions of a micrometer, held steady. We accelerated slowly away from L-5, and began the long spiral of a continuous-impulse orbit to Titan.


My work was just about finished until crossover time. The computers monitored the drive feeds, the accelerations, and all the balance of the Sections. On this trip, we had three units without operating drive units: Section Two, where Yifter’s guards were housed, just behind the Control Stage; Section Seven, where McAndrew had taken the kernel out of commission for his usual endless and mysterious experiments; and of course, the Control Stage itself. I had made the mistake of asking McAndrew what experiments he was planning for this trip. He looked at me with his innocent blue eyes and scribbled an answer full of twistor diagrams and spinor notation—knowing damn well that I wouldn’t be able to follow it. He didn’t like to talk about his work “half-cooked,” as he put it.


I had been more worried than I wanted to admit about dinner on that first ship-evening. I knew we would all be itching to ask Yifter about the Lucies, but there was no easy way to introduce the subject into the conversation. How could we do it? “By the way, I hear that you killed a billion people a few months ago. I wonder if you would like to say a few words on the subject? It would liven up the table-talk at dinner.” I could foresee that our conversation might be a little strained.


As it turned out, my worries were unnecessary. The first impression that I’d had of Yifter, of a mild and amiable man, strengthened on longer exposure. It was Bryson, during dinner, who caused the first tricky moment.


“Most of Earth’s problems are caused by the United Space Federation’s influence,” he said as the robo-server, always on best form at the beginning of the trip, rolled in the courses. “If it weren’t for the USF, there wouldn’t be as much discontent and rioting on Earth. It’s all relative, living space and living standards, and the USF sets a bad example. We can’t compete.”


According to Bryson, three million people were causing all the problems for ten billion—eleven, before Yifter’s handiwork. It was sheer nonsense, and as a USF citizen, I should have been the one to bridle; but it was McAndrew who made a growling noise of disapproval, down in his throat; and it was Yifter, of all people, who sensed the atmosphere quickest, and deftly steered the conversation to another subject.


“I think Earth’s worst problems are caused by the power shortage,” he said. “That affects everything else. Why doesn’t Earth use the kernels for power, the way that the USF does?”


“Too afraid of an accident,” replied McAndrew. His irritation evaporated immediately at the mention of his specialty. “If the shields ever failed, you would have a Kerr-Newman black hole sitting there, pumping out a thousand megawatts—mostly as high-energy radiation and fast particles. Worse than that, it would pull in free charge and become electrically neutral. As soon as that happened, there’d be no way to hold it electromagnetically. It would sink down and orbit inside the Earth. We couldn’t afford to have that happen.”


“But couldn’t we use smaller kernels on Earth?” asked Yifter. “They would be less dangerous.”


McAndrew shook his head. “It doesn’t work that way. The smaller the black hole, the higher the effective temperature and the faster it radiates. You’d be better off with a much more massive black hole. But then you’ve got the problem of supporting it against Earth’s gravity. Even with the best electromagnetic control, anything that massive would sink down into the Earth.”


“I suppose it wouldn’t help to use a nonrotating, uncharged hole, either,” said Yifter. “That might be easier to work with.”


“A Schwarzschild hole?” McAndrew looked at him in disgust. “Now, Mr. Yifter, you know better than that.” He grew eloquent. “A Schwarzschild hole gives you no control at all. You can’t get a hold of it electromagnetically. It just sits there, spewing out energy all over the spectrum, and there’s nothing you can do to change it—unless you want to charge it and spin it up, and make it into a kernel. With the kernels, now, you have control.”


I tried to interrupt, but McAndrew was just getting warmed up. “A Schwarzschild hole is like a naked flame,” he went on. “A caveman’s device. A kernel is refined, it’s controllable. You can spin it up and store energy, or you can use the ergosphere to pull energy out and spin it down. You can use the charge on it to move it about as you want. It’s a real working instrument—not a bit of crudity from the Dark Ages.”


I shook my head, and sighed in simulated despair. “McAndrew, you have an unconsummated love affair with those blasted kernels.” I turned to Yifter and Bryson, who had watched McAndrew’s outburst with some surprise. “He spends all his waking hours spinning those things up and down. All the last trip, he was working the kernels in gravitational focusing experiments. You know, using the fact that a gravity field bends light rays. He insists that one day we won’t use lenses for optics—we’ll focus light using arrays of kernels.”


I made the old joke. “We hardly saw him on that trip. We were convinced that one day he’d get careless with the shields, fall into one of the kernels, and really make a spectacle of himself.”


They didn’t get it. Yifter and Bryson looked at me blankly, while McAndrew, who’d heard it all ten times before, chuckled. I knew his simple sense of humor—a bad joke is always funny, even if it’s the hundredth time you’ve heard it told.


It’s a strange thing, but after the first half-hour I had stopped thinking of Yifter as our prisoner. I could understand now why Bryson had objected to the idea of surrounding Yifter with armed guards. I’d have objected myself. He seemed the most civilized man in the group, with a warm personality and a very dry and subtle sense of humor.


When Bryson left the table, pleading a long day and a lack of familiarity with a space environment, Yifter, McAndrew and I stayed on, chatting about the previous trips I had made to Titan. I mentioned the time I had taken the circus.


“Do you know, I’d never seen most of those animals before,” I said. “They were all on the list of endangered species. I don’t think you could find them on Earth any more, except in a circus or a zoo.”


There was a moment of silence, then Yifter spoke. His eyes were mild and smiling, and his voice sounded dreamy and distant.


“Endangered species,” he said. “That’s the heart of it. Earth has no room for failures. The weaker species, like weaker specimens of a species, must be eliminated. Only the strong—the mentally strong—may survive. The weak must be culled, for our own sake; whether that means one tenth, one half, or nine tenths of the total.”


There was a chilling pause. I looked at Yifter, whose expression had not changed, then at McAndrew, whose face reflected the horror that I was feeling. Yet behind all that, I could feel the unique power of the man. My mind was rejecting Yifter, but I still had a sense of well-being, of warmth in the pit of my stomach, as he was speaking.


“We have made a beginning,” went on Yifter quietly. “Just a beginning. Last time we were less successful than I had hoped. We had a breakdown in the distribution system for the drugs. I managed to eliminate the responsible individuals, but it was too late to correct the problem. Next time, God willing, it will be different.”


He rose to his feet, white hair shining like silver, face beatific. “Good night, Captain. Good night, Professor McAndrew. Sleep well.”


After he had left, McAndrew and I sat and looked at each other for a long time. Finally, he broke the spell.


“Now we know, Jeanie. We should have guessed it from the beginning. Mad as a hatter. The man’s a raving lunatic. Completely psychotic.”


That said most of it. McAndrew had used up all the good phrases. I nodded.


“But did you feel the strength in him?” went on McAndrew. “Like a big magnet.”


I was glad that the penal colony was so far from Earth, and the avenues of communication so well-guarded. “Next time … it will be different.” Our two-month trip suddenly seemed to have doubled in length.


After that single, chilling moment, there were no more shocks for some time. Our regular meal-time conversations continued, and on several occasions McAndrew voiced views on pacifism and the protection of human life. Each time, I waited for Yifter’s reply, expecting the worst. He never actually agreed with Mac—but he did not come out with any statement that resembled his comments of the first ship-evening.


We soon settled into the ship-board routine. McAndrew spent less and less time in the Control Stage, and more in Section Seven. On this trip, he had brought a new set of equipment for his experiments, and I was very curious to know what he was up to. He wouldn’t tell. I had only one clue. Section Seven was drawing enormous energy from the other kernels in the rest of the Assembly. That energy could only be going to one place—into the kernel in Section Seven. I suspected that McAndrew must be spinning it up, making it closer to an “extreme” kernel, a Kerr-Newman black hole where the rotation energy matches the mass energy. I knew that couldn’t be the whole story. McAndrew had spun up the kernels before, and he had told me that there was no direct way of getting a really extreme kernel—that would take an infinite amount of energy. This time, he was doing something different. He insisted that Section Seven had to be off-limits to everybody.


I couldn’t get him to talk about it. There would be a couple of seconds of silence from him, then he would stand there, cracking his finger joints as though he were snapping out a coded message to me. He could be a real sphinx when he chose.


Two weeks from Earth, we were drawing clear of the main Asteroid Belt. I had just about concluded that my worries for the trip were over when the radar reported another ship, closing slowly with us from astern. Its spectral signature identified it as the Lesotho, a cruise liner that usually ran trajectories in the Inner System. It was broadcasting a Mayday, and flying free under zero drive power.


I thought about it for a moment, then posted Emergency Stations throughout the Assembly. The computed trajectory showed that we would match velocities at a separation of three kilometers. That was incredibly close, far too close to be accidental. After closest approach, we would pull away again—we were still under power, accelerating outward, and would leave the Lesotho behind.


I was still watching the displays, trying to decide whether or not to take the next step—shutting off the drives—when Bryson appeared, with Yifter just behind him.


“Captain Roker,” he said, in his usual imperious manner. “That’s an Earth ship there, giving you a distress signal. Why aren’t you doing anything about it?”


“If we wait just a few minutes,” I said. “We’ll be within spitting distance of her. I see no point in rushing in, until we’ve had a good look at her. I can’t think what an Inner System ship would be doing, free-falling out here beyond the Belt.”


That didn’t cool him. “Can’t you recognize an emergency when you see one?” he said. “If you won’t do something productive with your people, I’ll do something with mine.”


I wondered what he wanted me to do, but he walked away without saying anything more, down the stairs that led to the rear communication area of the Control Stage. I turned back to the displays. The Lesotho was closing on us steadily, and now I could see that her locks were open. I cut our propulsion to zero and switched off all the drives. The other ship was tumbling slowly, drive lifeless and aft nacelles crumpled. Even from this distance, I could see that she would need extensive repairs before she could function again.


I was beginning to think that I had been over-cautious when two things happened. Yifter’s guards, who had been housed behind the Control Stage in Section Two, began to float into view on the viewing screen that pointed towards the Lesotho. They were all in space armor and heavily weaponed. At the same time two suited figures appeared in the open forward lock of the other vessel. I cut in the suit frequencies on our main board.


“—shield failure,” said the receiver. “Twenty-seven survivors, and bad injuries. We must have painkillers, medical help, water, food, oxygen and power-packs.”


With that, one group of our guards outside began to move towards the two suited figures in the Lesotho’s lock, while the remainder stayed close to the Assembly, looking across at the other ship. Subconsciously, I noted the number of our guards in each party, then gave them my full attention and did a rapid re-count. Twenty-five. All our guards. I swore and cut in the transmitter.


“Sergeant, get half of those men back inside the Assembly shields. This is Captain Roker. I’m over-riding any other orders you may have received. Get the nearer party—”


I was interrupted. The display screen flashed blue-white, then over-loaded. The whole Control Stage rang like a great bell, as something slapped hard on the outer shield. I knew what it was: a huge pulse of hard radiation and highly energetic particles, smashing into us in a fraction of a microsecond.


Yifter had been floating within a couple of meters of me, watching the screens. He put his hand to the wall to orient himself as the Control Stage vibrated violently. “What was that?”


“Thermonuclear explosion,” I said shortly. “Hundred megaton plus. On the Lesotho.”


All the screens on that side were dead. I activated the standby system. The Lesotho had vanished. The guards had vanished with it, vaporized instantly. All the cables linking the parts of the Assembly, all the scanners and sensors that were not protected behind the shields, were gone. The Sections themselves were intact, but their coupling fields would have to be completely recalibrated. We wouldn’t be arriving at Titan on schedule.


I looked again at Yifter. His face was now calm and thoughtful. He seemed to be waiting, listening expectantly. For what? If the Lesotho had been a suicide mission, manned by volunteers who sought revenge on Yifter, they hadn’t had a chance. They couldn’t destroy the Assembly, or get at Yifter. If revenge were not the purpose, what was the purpose?


I ran through in my mind the events of the past hour. With the drives switched off in the Assembly, we had an unprotected blind spot, dead astern. We had been putting all our attention on the Lesotho. Now, with the guards all dead, the Control Stage was undefended.


It was quicker to go aft and take a look than to call Bryson or McAndrew and ask them what they could see from the rear viewing screens of the Control Stage. Leaving Yifter, I dived head-first down the stairway—a risky maneuver if there were any chance that the drive might come back on, but I was sure it couldn’t.


It took me about thirty seconds to travel the length of the Control Stage. By the time that I was halfway, I knew I had been thinking much too slowly. I heard the clang of a lock, a shout, and the sputtering crackle of a hand laser against solid metal. When I got to the rear compartment, it was all finished. Bryson, pale and open-mouthed, was floating against one wall. He seemed unhurt. McAndrew had fared less well. He was ten meters farther along, curled into a fetal ball. Floating near him I saw a family of four stubby pink worms with red-brown heads, still unclenching with muscle spasm. I could also see the deep burn on his side and chest, and his right hand, from which a laser had neatly clipped the fingers and cauterized the wound instantly as it did so. At the far end of the room, braced against the wall, were five suited figures, all well-armed.


Heroics would serve no purpose. I spread my arms wide to show that I was not carrying a weapon, and one of the newcomers pushed off from the wall and floated past me, heading towards the front of the Control Stage. I moved over to McAndrew and inspected his wounds. They looked bad, but not fatal. Fortunately, laser wounds are usually very clean. I could see that we would have problems with his lung unless we treated him quickly. A lobe had been penetrated, and his breathing was slowly breaking the seal of crisped tissue that the laser had made. Blood was beginning to well through and stain his clothing.


McAndrew’s forehead was beaded with sweat. As the shock of his wound wore off, the pain was beginning. I pointed to the medical belt of one of the invaders, who nodded and tossed an ampoule across to me. I injected McAndrew at the big vein inside his right elbow.


The figure who had pushed past me was returning, followed by Yifter. The face plate of the suit was now open, revealing a dark-haired woman in her early thirties. She looked casually at the scene, nodded at last, and turned back to Yifter.


“Everything’s under control here,” she said. “But we’ll have to take a Section from the Assembly. The ship we were following in caught some of the blast from the Lesotho, and it’s no good for powered flight now.”


Yifter shook his head reprovingly. “Impatient as usual, Akhtar. I’ll bet you were just too eager to get here. You must learn patience if you are to be of maximum value to us, my dear. Where did you leave the main group?”


“A few hours drive inward from here. We have waited for your rescue, before making any plans for the next phase.”


Yifter, calm as ever, nodded approvingly. “The right decision. We can take a Section without difficulty. Most of them contain their own drives, but some are less effective than others.”


He turned to me, smiling gently. “Jeanie Roker, which Section is the best equipped to carry us away from the Assembly? As you see, it is time for us to leave you and rejoin our colleagues.”


His calm was worse than any number of threats. I floated next to McAndrew, trying to think of some way that we could delay or impede the Lucies’ escape. It might take days for a rescue party to reach us. In that time, Yifter and his followers could be anywhere.


I hesitated. Yifter waited. “Come now,” he said at last. “I’m sure you are as eager as I am to avoid any further annoyance”—he moved his hand, just a little, to indicate McAndrew and Bryson—“for your friends.”


I shrugged. All the Sections contained emergency life-support systems, more than enough for a trip of a few hours. Section Two, where the guards had been housed, lacked a full, independent drive unit, but it was still capable of propulsion. I thought it might slow their escape enough for us somehow to track it.


“Section Two should be adequate,” I said. “It housed your guards in comfort. Those poor devils certainly have no need for it now.”


I paused. Beside me, McAndrew was painfully straightening from his contorted position. The drugs were beginning to work. He coughed, and red globules floated away across the room. That lung needed attention.


“No,” he said faintly. “Not Two, Yifter. Seven. Section Seven.”


He paused and coughed again, while I looked at him in surprise.


“Seven,” he said at last. He looked at me. “No killing, Jeanie. No—Killing vector.”


The woman was listening closely. She regarded both of us suspiciously. “What was all that about?”


My mouth was gaping open as wide as Bryson’s. I had caught an idea of what McAndrew was trying to tell me, but I didn’t want to say it. Fortunately, I was helped out by Yifter himself.


“No killing,” he said. “My dear, you have to understand that Professor McAndrew is a devoted pacifist—and carrying his principles through admirably. He doesn’t want to see any further killing. I think I can agree with that—for the present.”


He looked at me and shook his head. “I won’t inquire what dangers and drawbacks Section Two might contain, Captain—though I do seem to recall that it lacks a decent drive unit. I think we’ll follow the Professor’s advice and take Section Seven. Akhtar is a very competent engineer, and I’m sure she’ll have no trouble coupling the drive to the kernel.”


He looked at us with a strange expression. If it didn’t sound so peculiar, I’d describe it as wistful. “I shall miss our conversations,” he said. “But I must say goodbye now. I hope that Professor McAndrew will recover. He is one of the strong—unless he allows himself to be killed by his unfortunate pacifist fancies. We may not meet again, but I am sure that you will be hearing about us in the next few months.”


They left. McAndrew, Bryson and I watched the screens in silence, as the Lucies made their way over to Section Seven and entered it. Once they were inside, I went over to McAndrew and took him by the left arm.


“Come on,” I said. “We have to get a patch on that lung.”


He shook his head weakly. “Not yet. It can wait a few minutes. After that, it might not be necessary.”


His forehead was beading with sweat again—and this time it was not from pain. I felt my own tension mounting steadily. We stayed by the display screen, and as the seconds ticked away my own forehead began to film with perspiration. We did not speak. I had one question, but I was terribly afraid of the answer I might get. I think that Bryson spoke to both of us several times. I have no idea what he said.


Finally, a pale nimbus grew at the rear of the Section Seven drive unit.


“Now,” said McAndrew. “He’s going to tap the kernel.”


I stopped breathing. There was a pause of a few seconds, stretching to infinity, then the image on the screen rippled slightly. Suddenly, we could see stars shining through that area. Section Seven was gone, vanished, with no sign that it had ever existed.


McAndrew took in a long, pained breath, wincing as his injured lung expanded. Somehow, he managed a little smile.


“Well now,” he said. “That answers a theoretical question that I’ve had on my mind for some time.”


I could breathe again, too. “I didn’t know what was going to happen there,” I said. “I was afraid all the energy might come out of that kernel in one go.”


McAndrew nodded. “To be honest, that thought was in my head, too. At this range, the shields would have been useless. We’d have gone like last year’s lovers.”


Bryson had been watching the whole thing in confusion. We had been ignoring him completely. At last, pale and irritable, he spoke to us again.


“What are you two talking about? And what’s happened to the Section with Yifter in it? I was watching on the screen, then it just seemed to disappear.”


“McAndrew tried to tell us earlier,” I said. “But he didn’t want the Lucies to know what he was getting at. He’d been fiddling with the kernel in that Section. You heard what he said—no Killing vector. I don’t know what he did, but he fixed it so that the kernel in Section Seven had no Killing vector.”


“I’m sure he did,” said Bryson tartly. “Now perhaps you’ll tell me what a Killing vector is.”


“Well, Mac could tell you a lot better than I can. But a Killing vector is a standard sort of thing in relativity—I guess you never had any training in that. You get a Killing vector when a region of space-time has some sort of symmetry—say, about an axis of spin. And every sort of black hole, every sort of kernel we’ve ever encountered before, has at least one symmetry of that type. So if McAndrew changed the kernel and made it into something with no Killing vector, it’s like no kernel we’ve ever seen. Right, Mac?”


He looked dreamy. The drugs had taken hold. “I took it past the extreme Kerr-Newman form,” he said. “Put it into a different form, metastable equilibrium. Event horizon had disappeared, all the Killing vectors had disappeared.”


“Christ!” I hadn’t expected that. “No event horizon? Doesn’t that mean you get—?”


McAndrew was still nodding, eye pupils dilated. “—a naked singularity. That’s right, Jeanie, I had a naked singularity, sitting there in equilibrium in Section Seven. You don’t get there by spinning-up—need different method.” His speech was slurring, as though his tongue was swollen. “Didn’t know what would happen if somebody tried to tap it, to use for a drive. Either the signature of space-time there would change, from three space dimensions and one time, to two space and two time. Or we might see the System’s biggest explosion. All the mass coming out as radiation, in one flash.”


It was slowly dawning on Bryson what we were saying. “But just where is Yifter now?” he asked.


“Gone a long way,” I said. “Right out of this universe.”


“And he can’t be brought back?” asked Bryson.


“I hope not.” I’d seen more than enough of Yifter.


“But I’m supposed to deliver him safely to Titan,” said Bryson. “I’m responsible for his safe passage. What am I going to tell the Planetary Coordinators?”


I didn’t have much sympathy. I was too busy looking at McAndrew’s wounds. The fingers could be regenerated using the bio-feedback equipment on Titan, but the lung would need watching. It was still bleeding a little.


“Tell them you had a very singular experience,” I said. McAndrew grunted as I probed the deep cut in his side. “Sorry, Mac. Have to do it. You know, you’ve ruined your reputation forever as far as I’m concerned. I thought you were a pacifist? All that preaching at us, then you send Yifter and his lot all the way to Hell—and good riddance to them.”


McAndrew was drifting far away on his big dose of painkillers. He half-winked at me and made his curious throat-clearing noise.


“Och, I’m a pacifist all right. We pacifists have to look after each other. How could we ever hope for peace with people like Yifter around to stir up trouble? There’s a bunch more of them, a few hours travel behind us. Fix me up quick, Jeanie. I should be tinkering with the other kernels a bit—just in case the other Lucies decide to pay us a visit later …”




SECOND CHRONICLE:


Moment of Inertia


“Now,” said the interviewer, “tell us just what led you to the ideas for the inertia-less drive.”


She was young and vulnerable-looking, and I think that was what saved her from a hot reply. As it was, McAndrew just shook his head and said quietly—but still with feeling—“Not the inertia-less drive. There’s no such thing. It’s a balanced drive.”


She looked confused. “But it lets you accelerate at more than fifty gees, doesn’t it? By making you so you don’t feel any acceleration at all. Doesn’t that mean you must have no inertia?”


McAndrew was shaking his head again. He looked pained and resigned. I suppose that he had to go through this explanation twice a day, every day of his life, with somebody.


I leaned forward and lowered the sound on the video unit. I had heard the story too often, and my sympathies were all with him. We had direct evidence that the McAndrew drive was anything but inertia-less. I doubt if he’ll ever get that message across to the average person, even though he’s most people’s idea of the “great scientist,” the ultimate professor.


I was there at the beginning of the whole thing. In fact, according to McAndrew I was the beginning. We had been winding our way back from the Titan Colony, travelling light as we usually did on the inbound leg. We had only four Sections in the Assembly, and only two of them carried power kernels and drive units, so I guess we massed about three billion tons for ship and cargo.


Halfway in, just after turnover point, we got an incoming request for medical help from the mining colony on Horus. I passed the word on to Luna Station, but we couldn’t do much to help. Horus is in the Egyptian Cluster of asteroids, way out of the ecliptic, and it would take any aid mission a couple of weeks to get to them. By that time, I suspected their problem would be over—one way or another. So I was in a pretty gloomy mood when McAndrew and I sat down to dinner.


“I didn’t know what to tell them, Mac. They know the score as well as I do, but they couldn’t resist asking if we had a fast-passage ship that could help them. I had to tell them the truth, there’s nothing that can get out there at better than two and a half gees, not with people on board. And they need doctors, not just drugs. Luna will have something on the way in a couple of days, but I don’t think that will do it.”


McAndrew nodded sympathetically. He knew that I needed to talk it out to somebody, and we’ve spent a lot of time together on those Titan runs. He’s working on his own experiments most of the time, but I know when he needs company, too. It must be nice to be a famous scientist, but it can be lonely travelling all the time inside your own head.


“I wonder if we’re meant for space, Mac,” I went on—only half-joking. “We’ve got drives that will let us send unmanned probes out at better than a hundred gees of continuous acceleration, but we’re the weak link. I could take the Assembly here up to five gee—we’d be home in a couple of days instead of another month—but you and I couldn’t take it. Can’t you and some of your staff at the Institute come up with a system so that we don’t get crushed flat by high accelerations? A thing like that, an inertia-less drive, it would change space exploration completely.”


I was wandering on, just to keep my mind off the problems they had out on Horus, but what I was saying was sound enough. We had the power on the ships, only the humans were the obstacle. McAndrew was listening to me seriously, but he was shaking his head.


“So far as I know, Jeanie, an inertia-less drive is a theoretical impossibility. Unless somebody a lot brighter than I am can come up with an entirely new theory of physics, we’ll not see your inertia-less drive.”


That was a pretty definitive answer. There were no people brighter than McAndrew, at least in the area of physics. If Mac didn’t think it could be done, you’d not find many people arguing with him. Some people were fooled by the fact that he took time off to make trips with me out to Titan, but that was all part of his way of working.


If you deduce from this that I’m not up at that rarefied level of thought, you’re quite right. I can follow McAndrew’s explanations—sometimes. But when he really gets going he loses me in the first two sentences.


This time, his words seemed clear enough for anyone to follow them. I poured myself another glass of ouzo and wondered how many centuries it would be before the man or woman with the completely new theory came along. Sitting across from me, Mac had begun to rub at his sandy, receding hairline. His expression had become vacant. I’ve learned not to interrupt when he’s got that look on his face. It means he’s thinking in a way that I can’t follow. One of the other professors at the Penrose Institute says that Mac has a mind that can see round corners, and I have a little inkling what he means by that.


“Why inertia-less, Jeanie?” said McAndrew after a few minutes.


Maybe he hadn’t been listening after all. “So we can use high accelerations. So we can get people to go at the same speeds as the unmanned probes. They’d be flattened at fifty gee, you know that. We need an inertia-less drive so that we can stand that acceleration without being squashed to a mush.”


“But that’s not the same thing at all. I told you that a drive with no inertia isn’t possible—and it isn’t. What you’re asking for, now, it seems to me that we should be able …”


His voice drifted off to nothing, he stood up, and without another word he left the cabin. I wondered what I’d started.


If that was the beginning of the McAndrew drive—as I think it was—then, yes, I was there at the very beginning.


So far as I could tell, it wasn’t only the beginning. It was also the end. Mac didn’t talk about the subject again on our way in to Luna rendezvous, even though I tried to nudge him a couple of times. He was always the same, he didn’t like to talk about his ideas when they were “half-cooked,” as he called it.


When we got to Luna, McAndrew went off back to the Institute, and I took a cargo out to Cybele. End of story, and it gradually faded from my thoughts, until the time came, seven months later, for the next run to Titan.


For the first time in five years, McAndrew didn’t make the trip. He didn’t call me, but I got a brief message that he was busy with an off-Earth project, and wouldn’t be free for several months. I wondered, not too seriously, if Mac’s absence could be connected with inertia-less spaceships, and then went on with the cargo to Titan.


That was the trip where some lunatic in the United Space Federation’s upper bureaucracy decided that Titan was overdue for some favorable publicity, as a thriving colony where culture would be welcomed. Fine. They decided to combine culture and nostalgia, and hold on Titan a full-scale, old-fashioned Miss & Mister Universe competition. It apparently never occurred to the organizers—who must have had minds that could not see in straight lines, let alone around corners—that the participants were bound to take the thing seriously once it was started. Beauty is not something that good-looking people are willing to take lightly. I had the whole Assembly filled with gorgeous, jealous contestants, screaming managers, horny and ever-hopeful newshounds from every media outlet in the System, and any number of vengeful and vigilant wives, lovers and mistresses of both sexes. On one of my earlier runs I took a circus and zoo out to Titan, but that was nothing compared with this trip. Thank Heaven that the ship is computer-controlled. All my time was spent in keeping some of the passengers together and the rest apart.


It also hadn’t occurred to the organizers, back on Earth, that a good part of the Titan colony is the prison. When I saw the first interaction of the prisoners and the contestants I realized that the trip out to Titan had been a picnic compared with what was about to follow. I chickened out and went back to the ship until it was all over.


I couldn’t really escape, though. When it was all over, when the winners had finally been chosen, when the protests and the counter-protests had all been lodged, when the battered remnants of the more persistent prisoners had been carried back to custody, when mayhem was stilled, and when the colonists of Titan must have felt that they had enjoyed as much of Inner System culture as they could stand for another twenty or thirty years, after all that it was my job to get the group back on board again, and home to Earth without further violence. The contestants hated their managers, the managers hated the judges, the judges hated the news media, and everyone hated the winners. It seemed to me that McAndrew may have had advance information about the trip, and drawn a correct conclusion.


I would like to have skipped it myself. Since I was stuck with it, I separated the Sections of the Assembly as much as I could, put everything onto automatic, and devoted myself to consoling one of the losers, a smooth-skinned armful from one of the larger asteroids.


We finally got there. On that day of rejoicing, the whole ghastly gaggle connected with the contest left the Assembly, I said a lingering farewell to my friend from Vesta—a most inappropriate origin for that particular contestant—and settled back for a needed rest.


It lasted for about eight hours. As soon as I called into the Com Center for news and messages, I got a terse summons on the com display: GO TO PENROSE INSTITUTE, L-4 STATION. MACAVITY.


Not an alarming message, on the face of it, but it worried me. It was from McAndrew, and I doubt if three people knew that I had given him that nickname when I found he was a specialist on theories of gravity (“Old Possum’s Book Of Practical Cats” didn’t seem to be widely read among Mac’s colleagues).


Why hadn’t he called me directly, instead of sending a com-link message? The fact that we were back from Titan would have been widely reported. I sat down at the terminal and placed a link to the Institute, person-to-person to McAndrew.


I didn’t feel any better when the call went through. Instead of Mac’s familiar face, I was looking at the coal-black complexion of Professor Limperis, the head of the Institute. He nodded at me seriously.


“Captain Roker, your timing is impressive. If we had received no response to Professor McAndrew’s coded message in the next eight hours, we would have proceeded without you. Can you help?”


He hesitated, seeing my confused expression. “Did your message tell you the background of the problem?”


“Dr. Limperis, all I’ve had so far is half a dozen words—to go to the L-4 branch of the Institute. I can do that easily enough, but I have no idea what the problem is, or what use I could possibly be on it. Where’s Mac?”


“I wish to God I could answer that.” He sat silent for a moment, chewing on his lower lip, then shrugged. “Professor McAndrew insisted that we send for you—left a message specifically for you. He told us that you were the stimulus for beginning the whole thing.”


“What whole thing?”


He looked at me in even greater surprise. “Why, the high acceleration drive—the balanced drive that McAndrew has been developing for the past year. McAndrew has disappeared testing the prototype. Can you come at once to the Institute?”


The trip out to the Institute, creeping along in the Space Tug from Luna Station, was one of the low points of my life. There was no particular logic to it—after all, I’d done nothing wrong. But I couldn’t get rid of the feeling that I’d wasted a critical eight hours after the passengers had left the Assembly. If I hadn’t been obsessed with sex on the trip back, maybe I would have gone straight to the com-link instead of taking a sleep break. And maybe then I would have been on my way that much earlier, and that would have been the difference between saving Mac and failing to save him …


You can see how my mind was running. Without any real facts, you can make bears out of bushes just as well in space as you can on Earth. All I had been told by Limperis was that McAndrew had left a week earlier on a test of the prototype of a new ship. If he was not back within a hundred and fifty hours, he had left that terse coded message for me, and instructions—orders might be a better word—to take me along on any attempted search for him.


Dr. Limperis had been very apologetic about it. “I’m only quoting Professor McAndrew, you understand. He said that he didn’t want any rescue party setting out in the Dotterel if you weren’t part of it. He said”—Limperis coughed uncomfortably—“we had a real need for your common sense and natural cowardice. We’ll be waiting for you here as soon as you can arrange passage. The least we can do for Professor McAndrew in the circumstances is to honor his wishes on this.”


I couldn’t decide if I was being complimented or not. As L-4 Station crept into view on the forward screen, I peered at it on highest magnification, trying to see what the rescue ship looked like. I could see the bulk of the Institute structure but no sign of anything that ought to be a ship. I had visions of a sort of super-Assembly, a huge cluster of electromagnetically linked spheres. All I could see were living quarters and docking facilities, and, as we came in to dock, a peculiar construction like a flat, shiny plate with a long thin spike protruding from the center. It looked nothing like any USF ship, passenger or cargo.


Limperis may have spent his whole life in pure research, but he knew how to organize for emergency action. There were just five people in our meeting inside the Institute. I had never met them in person, but they were all familiar to me through McAndrew’s descriptions, and from media coverage. Limperis himself had made a life study of high-density matter. He knew every kernel below lunar mass out to a couple of hundred astronomical units—many of them he had visited, and a few of the small ones he had shunted back with him to the Inner System, to use as power supplies.


Siclaro was the specialist in kernel energy extraction. The Kerr-Newman black holes were well-understood theoretically, but efficient use of them was still a matter for experts. When the USF wanted to know the best way to draw off power, for drives or for general use, Siclaro was usually called in. His name on a recommendation was like a stamp of approval that few would think to question.


With Gowers there as an expert in multiple kernel arrays, Macedo as the System authority in electromagnetic coupling, and Wenig the master of compressed matter stability, the combined intellect in that one room in the Institute was overpowering. I looked at the three men and two women who had just been introduced to me, and felt like a gorilla in a ballet. I might make the right movements, but I wouldn’t know what was going on.


“Look, Dr. Limperis,” I said, “I know what Professor McAndrew wants, but I’m not sure he’s right.” Might as well hit them with my worries at the beginning, and not waste everybody’s time. “I can run a ship, sure—it’s not hard. But I’ve no idea how to run something with a McAndrew drive on it. Any one of you could probably do a better job.”


Limperis was looking apologetic again. “Yes and no, Captain Roker. We could all handle the ship, any one of us. The concepts behind it are simple—a hundred and fifty years old. And the engineering has been kept simple, too, since we are dealing with a prototype.”


“Then what do you want me for?” I won’t say I was angry, but I was uneasy and unhappy, and there’s a fine line between irritation and discomfort.


“Dr. Wenig will drive the Dotterel, he has handled it before in an earlier test. Actually, he handled the Merganser, the ship that Dr. McAndrew has disappeared in, but the Dotterel has identical design and equipment. Controlling the ship is easy—if everything behaves as we expected. If something goes wrong—and something must have gone wrong, or McAndrew would be back before this—then neither Dr. Wenig, nor any of the rest of us, has the experience that will be needed. We want you to tell Dr. Wenig what not to do. You’ve been through dangerous times before.” He looked pleading. “Will you observe our actions, and use your experience to advise us?”


Uninvited, I flopped down into a seat and stared at the five of them. “You want me to be a bloody canary!”


“A canary?” Wenig was small and slight, with a luxuriant black mustache. He had a strong accent, and I think he was suspecting himself of a translation error.


“Right. Back when people used to go down deep in the earth to mine coal, they used to take a canary along with them. It was more sensitive to poisonous gases than they were. When it fell off the perch, they knew it was time to leave. The rest of you will fly the ship, and watch for me to fall off my seat.”


They looked at each other, and finally Limperis nodded. “We need a canary, Captain Roker. None of us here knows how to sing at the right time. Will you do it?”


I had no choice. Not after Mac’s personal cry for help. I could see one problem—I’d be telling them everything they did was dangerous. When you have a new piece of technology, it is risky, whatever you do with it.


“You mean you’ll let me overrule all the rest of you, if I don’t feel comfortable?”


“We would.” Limperis was quite firm about it. “But the question will not arise. The Merganser and the Dotterel are both two-person ships. We saw no point in making them larger. Dr. Wenig will fly the Dotterel, and you will be the only other person aboard. It just takes one person to handle the controls. You will be there to advise of hidden problems.”


I stood up. “Let’s go. I don’t think I can see danger any better than you can, but I may be wrong. If Mac’s on his own out there, wherever he is, we’d better get moving. I’m ready when you are, Dr. Wenig.”


Nobody moved. Maybe McAndrew and Limperis were right about my antennae, because at that moment I had a premonition of new problems. I looked around at the uncomfortable faces.


“Professor McAndrew isn’t actually alone on the Merganser.” It was Emma Gowers who spoke first. “He has a passenger with him on the ship.”


“Someone from the Institute?”


She shook her head. “Nina Velez is with him.”


“Nina Velez? You don’t mean President Velez’s daughter—the one with AG News?”


She nodded. “The same.”


I sat down again in my chair. Hard. Maybe the Body-beautiful run to Titan had been an easier trip than I had realized.
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Wenig may have come to piloting second-hand, but he certainly knew his ship. He wanted me to know it, too. Before we left the Institute, we’d done the lot—schematics, models, components, power, life support, mechanicals, electricals, electronics, controls, and backups.


When the ship was explained to me, I decided that McAndrew didn’t really see round corners when he thought. It was just that things were obvious to him before they were explained, and obvious to other people afterwards. I had been saying “inertia-less” to Mac, and he had been just as often saying “impossible.” But we hadn’t been communicating very well. All I wanted was a drive that would let us accelerate at multiple gees without flattening the passengers. To McAndrew, that was a simple requirement, one that he could easily satisfy—but there was no question of doing away with inertia, of passengers or ship.


“Take it back to basics,” said Wenig, when he was showing me how the Dotterel worked. “Remember the equivalence principle? That’s at the heart of it. There is no way of distinguishing an accelerated motion from a gravitational field force, right?”


I had no trouble with that. It was freshman physics. “Sure. You’d be flattened just as well in a really high gravity field as you would in a ship accelerating at fifty gee. But where does it get you?”


“Imagine that you were standing on something with a hefty gravity field—Jupiter, say. You’d experience a downward force of about two and a half gee. Now suppose that somebody could accelerate Jupiter away from you, downwards, at two and a half gee. You’d fall towards it, but you’d never reach it—it would be accelerating at the same rate as you are. And you’d feel as though you were in free fall, but so far as the rest of the Universe is concerned you’d be accelerating at two and a half gee, same as Jupiter. That’s what the equivalence principle is telling us, that acceleration and gravity can cancel out, if they’re set up to be equal and opposite.”


As soon as you got used to Wenig’s accent, he was easy to follow—I doubt if anybody could get into the Institute unless he was more than bright enough to explain concepts in easy terms.


I nodded. “I can understand that easily enough. But you’ve just replaced one problem with a worse one. You can’t find any drive in the Universe that could accelerate Jupiter at two and a half gee.”


“We cannot—not yet, at any rate. Luckily, we don’t need to use Jupiter. We can do it with something a lot smaller, and a lot closer. Let’s look at the Dotterel and the Merganser. At McAndrew’s request I designed the mass element for both of them.”


He went across to the window that looked out from the inside of the Institute to raw space. The Dotterel was floating about ten kilometers away, close enough to see the main components.


“See the plate on the bottom? It’s a hundred meter diameter disk of compressed matter, electromagnetically stabilized and one meter thick. Density’s about eleven hundred and seventy tons per cubic centimeter—pretty high, but nothing near as high as we’ve worked with here at the Institute. Less than you get in anything but the top couple of centimeters of a neutron star, and nowhere near approaching kernel densities. Now, if you were sitting right at the center of that disk, you’d experience a gravitational acceleration of fifty gee pulling you down to the disk. Tidal forces on you would be one gee per meter—not enough to trouble you. If you stayed on the axis of the disk, and moved away from it, you’d feel an attractive force of one gee when you were two hundred and forty-six meters from the center of the disk. See the column growing out from the disk? It’s four meters across and two hundred and fifty meters long.”


I looked at it through the scope. The long central spike seemed to be completely featureless, a slim column of grey metal.


“What’s inside it?”


“Mostly nothing.” Wenig picked up a model of the Dotterel and cracked it open lengthwise, so that I could see the interior structure. “When the drives are off, the living-capsule is out here at the far end, two hundred and fifty meters from the dense disk. Gravity feels like one gee, toward the center of the disk. See the drives here, on the disk itself? They accelerate the whole thing away from the center column, so the disk stays flat and perpendicular to the motion. The bigger the acceleration that the drives produce, the closer to the disk we move the living-capsule up the central column here. We keep it so the total force in the capsule, gravity less acceleration, is always one gee, toward the disk.”


He slid the capsule along an electromechanical ladder closer to the disk. “It’s easy to compute the right distance for any acceleration—the computer has it built-in, but you could do it by hand in a few minutes. When the drives are accelerating the whole thing at fourteen gee, the capsule is held a little less than fifty meters from the disk. I’ve been on a test run in the Merganser where we got up to almost twenty gee. Professor McAndrew intended to take it up to higher accelerations on this test. To accelerate at thirty-two gee, the capsule must be about twenty meters from the disk to keep effective gravity inside to one gee. The plan was to take the system all the way up to design maximum—fifty gee thrust acceleration, so that the passengers in the capsule would be right up against the disk, and feel as though they were in free fall. Gravity and thrust accelerations will exactly balance.”


I was getting goose bumps along the back of my neck. I knew the performance of the unmanned med ships. They would zip you from inside the orbit of Mercury out to Pluto in a couple of days, standing start to standing finish. Once in a while you’d get a passenger on them—accident or suicide. The flattened thing that they unpacked at the other end showed what the human body thought of a hundred gee.


“What would happen if the drives went off suddenly?” I said.


“You mean when the capsule is up against the disk—at maximum thrust?” Wenig shook his head. “We designed a safeguard system to prevent that, even on the prototypes. If there were a sign of the drive cutting off, the capsule would be moved back up the column, away from the disk. The system for that is built-in.”


“Yeah. But McAndrew hasn’t come back.” I had the urge to get on our way. “I’ve seen built-in-safe systems before. The more foolproof you think something is, the worse the failure when it happens. Can’t we get moving?”


“Come on.” Wenig stood up. “Any teacher will tell you, you can’t get much into an impatient learner. I’ll give you the rest of the story as we go. We’ll head out along the same path as McAndrew did—that’s plotted out in the records back here.”


“You think McAndrew went along with the nominal flight plan?”


“We know he didn’t.” Wenig looked a lot less sure of himself. “You see, when the drives are on maximum the plasma round the living-capsule column interferes with radio signals. Fifty hours after they left the Institute, the Merganser was tracked from Triton Station. McAndrew came back into the Solar System, decelerating at fifty gee. He didn’t cut the drive at all—just went right through the System and accelerated out again in a slightly different direction. We got the log, but we have no idea what he was doing. There was no way to get a signal to him or from him with the drive on.”


“So they got all the way up to the maximum drive! And they came back here. God, why didn’t Limperis tell me that when we were in the first meeting?” I went to the locker and pulled out a suit. “He took it up all the way, fifty gee or better. Let’s get after him. If he kept that up, he’ll be halfway to Alpha Centauri by now.”


The living-capsule was about three meters across and simply furnished. I was surprised at the amount of room, until Wenig pointed out to me how equipment and supplies that could take higher accelerations were situated on the outside of the capsule, on the side away from the gravity disk.


We had started with McAndrew’s flight plan for only a few minutes when I took Limperis at his word that I’d be boss and changed the procedure. If we were to reach McAndrew, the less time we spent shooting off in the wrong direction, the better. He had come right through the System, and we ought to head in the direction that he was last seen to be heading.
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