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To Sarah

“We are always getting away from the present moment. Our mental existence, which are immaterial and have no dimensions, are passing along the Time-Dimension with a uniform velocity from the cradle to the grave.”

H.G. Wells
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TO THE READER
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A lot of the technology and science used in these stories may have been introduced in my earlier trilogy (Wormhole Series). When that is the case the descriptions given here will be familiar to a reader of the earlier works. Sometimes the descriptions may be used as they appeared earlier or may have been slightly changed for clarity. This is a necessity if each book is to be read as a standalone novel even though they are set in the same universe with many of the same characters.

Also, on my website (dwpatterson.com) there is a section which describes Future Chron science. Click on the Future Chron Universe tab and scroll down to the Future Chron Science link.
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TIME SERIES

BOOK 1
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Chapter 1
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Haile Kemali Paulus had the short dark hair of her mother but the facial features and piercing green eyes of her great-grandmother, the famous Haile Tesefay, “The Star Spotter,” who came to prominence for her work with the equally famous Tarban scientist Dr. Kebe. Haile Tesefay was the first on Tarba to see the “return of the stars.”

But that had been a hundred years ago. Since then Tarban scientists had discovered that their star system, along with a few others, had somehow been displaced in space but they hadn't been able to find out how it had happened or where they were with respect to the majority of human space. That was what Haile hoped to discover.

Haile was assisted in her experiment by an Em-based robot from the University of Tarba physics department whose name was Georg. They were using one of the department's labs.

She started the spin-two drive, not as a transport device which was its usual mode of operation, but as an exotic (negative) mass-energy generator. The device began to spin up its three-layered ring to create the Mach effect (named after the nineteenth-century physicist Ernst Mach) which would then shield a region of space from the universal mass and hopefully, from quantum fields.

If Haile was right, that time was caused by a temporal quantum field, Quantum Temporal Dynamics (QTD) as she called it, whose fundamental duration was a multiple of the Planck time, then similar to the Higgs field which permeates space and gives particles their mass, this temporal field would also permeate space and be the cause of time. 

Now, if Haile could only shield her experiment from the temporal field enough, then any electronics within that shielded volume would operate without the dampening effect of the QTD field and therefore at a much different, hopefully much higher rate. 

That was the plan anyway, to use the Mach effect the spin-two drive created to shield the experiment package from the quantum temporal field.

The drive itself resembled a water wheel a few feet across but with fewer spokes and a three-layer stack-up of special materials instead of blades or buckets. 

As the drive came online, Haile, instead of forming a spherical-like droplet of negative mass-energy to open a link for transport, was trying to create a hollow rotating spheroid of negative mass-energy around her electronics. If successful, she expected that the rotation would cause the negative mass-energy to form a thin spherical shell. The thickness of the walls of that shell would be the key to shielding the electronics from the temporal quantum field.

To impart a rotation to the large spheroid Haile would use a second spin-two drive to create smaller spheres of negative mass-energy around the main spheroid. Since negative mass-energy repulses other negative mass-energy the small spheres would impart an impulse to the large spheroid creating a small rotation. If timed, spaced and given the proper momentum these small impulses would spin up the larger concentration of negative mass-energy, similar to the way a rotating magnetic field in an electric motor causes the rotor to turn.

Haile was creating the large spheroid and the robot Georg, with his superior reflexes, was creating the smaller spheroids with his spin-two drive.

Haile had stabilized the large spheroid, refreshing it from time to time since it had a tendency to disperse. It had assumed a spherical shape around the experiment which consisted of a box of electronics with an energy source in a cube about four inches square. The cube was mounted on a tee-like stand, the top of which was hidden in the almost two feet in diameter bubble of negative mass-energy.

The bubble which had assembled out of seemingly nothing was a white milky color, opaque and somewhat churning. Haile signaled for Georg to start his spin-two.

The spin-two drive not only creates a bubble of negative mass-energy along its axis but can “cast” or create the bubble at a distant location determined by the operator. Georg was busy creating and casting small bubbles of negative mass-energy just to one side of the large bubble. Before it was noticeably repulsed and dispersed Georg suppressed the first bubble and created another slightly to the side of the first. He continued the sequence, increasing in frequency, forming each small bubble and casting it around the equator of the large bubble but slightly offset each time.

The resulting repulsive force from Georg's small spheres was imparting a rotation to the larger spheroid. The rotation was getting faster and faster. Like the center of the two-dimensional surface of a stirred liquid begins to dip, the center of the spheroid was clearing (although Haile wouldn't know that until the experiment was over and she compared the experiment's clock with the lab clock).

Georg was becoming increasingly busy as he spun up the large bubble faster and faster. Haile was pleased with the experiment so far. Then she heard a rushing noise as if a wind. She noticed Georg had stopped.

Something like a clap of thunder startled Haile. The wind picked up. It was blowing in the direction of the experiment. She turned but noticed the doors to the lab were still closed. Then Haile noticed that the bubble of negative mass-energy deflated like a toy balloon. Soon Haile realized that papers were flying and speeding towards the spot where the bubble had disappeared.

Then it occurred to her. 

A link. 

By accident, Georg had opened up a transport link. The spheroid of negative mass-energy had enlarged it. The other end of the link must be in empty space. And that vacuum was causing all the air to evacuate the room. She needed to get out but then another thunderous clap was heard and the wind rushed back towards her. By then Georg was immobile and Haile was on the floor of the lab, unconscious.

Haile awoke in a bed in the hospital. Her mother and father and the head of the Tarba University physics department were there.

“Hi honey, how do you feel.”

“I feel okay mom.”

“The doctor says you hit your head, that's why you passed out. Do you remember?”

“Sort of. I remember trying to duck under the table. How's Georg?”

“He'll be fine Haile,” said Dr. Janeh. “They have him back at the university rebooting. Being an Em-based robot they will reload the original human brain imprint that he emulates and then update his memories from the last time he backed-up. He should be fine but he won't remember anything about the experiment.”

“Do you have any idea what happened to your experiment? We didn't find the electronics package. Apparently, it broke loose from the pedestal.”

“The experiment was going well. Georg had the main spheroid spinning rapidly and then I think he must have linked by accident. And probably the other end of that link was in space. The experiment package wasn't that tightly secured and was small enough to pass through the link, I guess.”

“So the air was expelled from the room explosively?”

“Yeah. And then it just as explosively returned.”

“That could mean the link collapsed due to an insufficient amount of negative mass-energy.”

“Is it usual to catch a link like that?” asked Haile's dad.

“No, it is not usual Mr. Paulus but not impossible. You see Loop Quantum Gravity shows that these things we call links are actually tubes of force that “link,” that's where the name comes from, remote volume elements of space. In a sense, they create and support spacetime. The negative mass-energy the spin-two drive creates opens these tube-like links. And since it's estimated that, on average, there could be more than one link per cubic nanometer of space, it wouldn't be impossible for Georg to open a link mouth by accident.”

“Yeah, Haile's tried to explain it to me before but I'm not much up on the physics.”

“Well, suffice it to say, that I'm surprised but not incredulous. So it's unlucky that it happened but lucky they caught the link they did.”

As soon as he said it, Dr. Janeh wished he hadn't.

“What do you mean Dr. Janeh?”

“Well, Mr. Paulus I mean ...”

“He means we could have opened a link to a far worse place.”

“What do you mean dear?”

“The other end could have terminated in a star dad.”

Mr. Paulus looked from his daughter to Dr. Janeh in horror.

“It's much more likely to link to empty space than to a star or any other object Mr. Paulus. The probability is pretty small to open a link into a star.”

“But not zero?”

Before Dr. Janeh could reply Haile's mom spoke up, “Dear, do you think it wise to continue this experiment since it has a possibility however small of ending in disaster?”

“Well when you put it like that mom.”

“Mrs. Paulus I promise you that we will figure out a way for Haile to do her experiment without undue danger. If Haile's theory is true then it would assure the survival of Tarba.”

Haile's mom and dad looked surprised.

“I didn't know it was that serious Dr. Janeh,” her mom said.

“It's not common knowledge Mr. and Mrs. Paulus but Tarba is in trouble. As you know we are a small, highly technical settlement and we are running out of certain resources that we need. Our planet and this space we are in are deficient in many of the elements an advanced technological civilization needs. That's why we depend on trade with others. And that has been greatly curtailed in our current situation since only a few of the other settlements were displaced as we were.

But the good news is that if Haile is correct and the shielding from the temporal field works we expect to boost computer performance hundreds if not thousands of times, then for the first time since Tarba found itself exiled to this space we will have the computing power to crunch the entire database of link information collected over the past hundred years. And in doing so we might find a hint as to where Tarba is currently located and maybe even a link back to the rest of human space and the resources we need to continue our civilization at its current level.”

Haile's mom stared at Dr. Janeh a moment.

“But you'll only run the experiment again if it's safe.”

“Yes, Mrs. Paulus,” said Dr. Janeh.

Haile was released from the hospital the following day. A couple of days later she was in Dr. Janeh's office at the university. They were discussing the experiment.

Dr. Janeh was saying, “If it finds a link at that location the fail safe will shut the drive down before it can create a large bubble of negative mass-energy and open the link's mouth. That should prevent any further accidents.”

“Won't that affect the spin up?”

“Some Haile. It might take slightly longer to spin up, that's all.”

“You know Dr. Janeh, mom and dad feel pretty strongly about me not continuing and I don't know if I can convince them this new process will provide the safety needed.”

“That's understandable Haile. But they don't have the training to judge. I'm afraid they'll have to rely on our judgment.”

Dr. Janeh paused as Haile was not quick to respond.

“So what do you think? Do you feel like it's safe enough to continue?”

“Dr. Janeh I know my rational brain tells me that the steps we have taken have made the experiment safe enough to continue. But my irrational brain is afraid.”

“That's understandable Haile. We are dealing with forces here, I mean the use of the spin-two drive, while it seems commonplace to us now, is still very powerful and dangerous. We should all feel some trepidation. But if we succumb to our irrational fears I'm afraid we, and that's we as a civilization, will perish.”
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Sigmund was crouching behind a burnt-out Helper 2 model. The mob of protesters had attacked the Helper robot and it, following orders, had not fought back. For Sigmund, the protests were a lucky occurrence. In all the chaos the security forces were stretched to their limits even with their robotic arsenal. It should allow Sigmund to slip away.

A hundred years, thought Sigmund as he waited for the crowd to move further away.

A hundred years of hard work here on Earth all gone. My partners scattered to who knows where. Me running and our business in ruins. Why did I ever come back to Earth?

Sigmund watched as one of the rioters tried to hurl a metal bar through a store window. It only bounced off the window almost hitting the woman in the head and making her even angrier.

Surely they know they can't break that nano-impregnated glass?

The mob had almost turned the corner and cleared the street. Sigmund stood up from behind the Helper bot and looked the robot over.

I bet they sacrificed you to satisfy the rioters since they can't destroy anything else.

Doors and windows were unbreakable and refused to open during the riot. There was almost nothing that the mob could destroy and that made them even angrier and more dangerous to such as Sigmund. For he was breakable.

Sigmund looked around to make sure the streets were empty. They were, none of the mob was still around and the smart conveyances were all avoiding the area. The security drones overhead had disappeared with the mob.

He started walking again toward the spaceport on the outskirts of the tower complex. Sigmund wasn't sure what he would do when he got there but getting off-world seemed to be the only sensible course of action. If the authorities caught him they might not banish him, but they might use him as an example of what could happen if you defied their orders. Sigmund should have left a month ago when he first became persona non grata.

But the business. If he had left then he wouldn't have been able to find new homes for all the robots that worked for Robot Enterprises. And he wouldn't have been able to get some of the company's resources off-planet where they might be useful in the future.

Sigmund hugged the walls and doorways of the buildings. He knew he could easily be seen but it made him feel as if he were doing something to avoid notice.

“You, robot, halt!”

Far back at the corner where the rioters had turned Sigmund saw a fellow. He was waving back to some others that Sigmund at first couldn't see until they rounded the corner. The mob had seen him and they were closing fast.

Sigmund jumped out from the cover of the doorway and ran.

The tower complexes of the twenty-eight century were a natural extension of the cities of an earlier era except that many felt they were depressingly huge. In the streets between the towering buildings, it was almost always twilight because the sun rarely filtered down to that level. Streetlights were almost always on. It was clean and antiseptic and inviting to those that were drawn to bright lights. 

Sigmund hardly noticed. He was too busy trying to stay ahead of the mob. And with all the uproar caused by the howling protesters, he was sure the managers of enforcement would know of his whereabouts by now.

Sigmund was quickly approaching an open area. It was a small park. He had to decide whether to go across or around. Just then the decision was made for him as he heard more shouts from the side streets. Glancing that way he noticed that on the sidewalks and roads he would need to use there were people screaming and running toward him.

So across the park he ran as the mob behind him was gaining. Sigmund was thinking that probably he should have sprung for an upgrade to his hundred year-old leg mechanisms but it hadn't seemed necessary back during more normal times. They were good enough for a robot such as him and he had grown fond of them.

Running diagonally to the park's borders Sigmund was still losing ground to the mob. The park was large enough that its center was sunlit even with the towers rising miles into the air all around. Twenty yards in with eighty more to go Sigmund realized he would never make it, and then he saw something. About thirty yards ahead there was a shimmer in the air. Sigmund knew  immediately what it was, a link mouth opening, he had seen it many times before.

The shimmering bubble was filling in, becoming more and more translucent. He was still ten yards away when it stabilized. Sigmund knew what to do. Just before he would have run headlong into the bubble he jumped up, performing a running roll, he pulled his knees against his chest as he spun. Then he was in the bubble.

Coming out the other end of the link he skid on his back into a wall. Once stopped he looked around and saw two other robots, similar to himself, working a control board.

“Marion, Lydell, is that you?”

One of the robots held up his hand. They were busy a few moments more before answering.

“Hello Sigmund, yes it is Marion, good to see you. We had to divert one of the humans that followed you through the link mouth to other coordinates.”

“Unfortunately we didn't have time to choose a proper destination,” said Lydell. “I'm afraid the random link destination we diverted him to was probably not conducive to human life.”

“Yes unfortunate,” said Marion.

“Well, what are you two doing here? How did you get this ship?”

The two were silent and seemed uncomfortable. Then it occurred to Sigmund.

“Wait a minute, this is a company ship isn't it? This is the Escan isn't it?”

Marion nodded yes.

“But you were supposed to deliver this ship to our supplier, Hilbert Industries, in lieu of payment. The whole journey was automated.”

“We needed it and besides Hilbert had no need for a fusion ship.”

“Well I guess there's no going back now. The company is dissolved by court order and I haven't the authority anymore to conduct its business.”

He was contemplative a moment and then said, “So, where are we headed?”

“We're not sure. We thought you would know.”

An alarm sounded.

“What's that?” said Marion.

“I don't know,” said Lydell. “I don't know anything about this ship.”

The ship shook.

“Sigmund, what was that?”

“I'm not sure Lydell but I suggest you two link us out of here, I think we're under fire.”

Sigmund was right. A United Planets fusion ship from Earth had located the Escan and had fired a warning shot. Just before Sigmund had the Ems link the ship out off orbit the comm came alive with a demand to identify themselves, but they were gone.

Ems were responsible for most of the operations onboard the Escan. Em stood for Emulated brain, that is a human brain scanned into a computer. Once in the computer the Em could reproduce itself (called budding) as many times as necessary to perform a job, like fly a fusion ship with a spin-two drive. Ems became available in the early part of the twenty-second century.

The Ems operating the spin-two drive brought the ship out of the other side of the link in good shape. The first thing Sigmund did was to query the navigational Ems for their position. Watching Marion and Lydell captain the fusion ship had quickly convinced him that he knew more than they did. Marion and Lydell didn't seem to mind that Sigmund was taking the initiative.

“We're over a hundred-thirty-nine-thousand AU from Earth,” said Sigmund. “Luckily we linked in the direction of the Centauri System.”

“Why is that lucky?”

“Because Marion that should put us in the vicinity of one of the old Star Way space habitats. It will give us a place to dock and recharge our isotopic reserves. Nav, do you have the coordinates of the closest Star Way habitat?”

“Affirmative.”

“Good, helm plot us a course to that habitat. How long will it take with the fusion engines?”

“Ten Earth days.”

“Too long. Link us to within ten AU of that habitat then proceed by fusion rocket.”

“Tell me Nav which habitat is it?”

“Thirteen-nine-five.”

Sigmund paused briefly then said, “Understood.”

He then turned to Marion and Lydell.

“Should take us about eight hours.”

He looked at both robots.

“Now tell me if you don't mind. Why did you not take this ship to Titan and turn it over to Hilbert Corporation? I had a couple of jobs lined up on Titan for you two.”

“I guess we didn't want to be stranded on Titan.”

“Yeah,” said Lydell, “it's not exactly a hub of excitement.”

“Excitement? You two want excitement?”

Sigmund shook his head.

“If you'd lived my life that would be the last thing you'd want. But I can't complain, I probably would have been torn apart by that mob on Earth if you hadn't rescued me. How did you ever find me anyway?”

“You were being televised. In fact, we've been following you for days.”

“I thought so, I would have never gotten away from Earth if you two hadn't intervened. I thank you.”

“You were always a good boss Sigmund,” said Lydell. “It's the least we could do,” said Marion.

Eight hours later the Escan was approaching the space habitat. It was a cylindrical design, rotation provided an artificial gravity and it used an Em-based active control system to maintain orientation. The cylinder was small compared to many later day habitats being only fourteen-hundred-feet in diameter and a mile long.

“There it is,” said Sigmund. “Ciudad de las Estrellas, 'City of the Stars'.”

“That's quite a grandiose name Sigmund for such a small habitat.”

“You are looking Marion at the only space habitat out of nearly twenty-eight-hundred that ever revolted against the Star Way Corporation.”

“Revolted? That was dangerous, wasn't it? I mean the Corporation did and still does provide the laser light that not only pushed light sails to incredible speeds but also provides, through the waste heat from the laser beam, the power needed by a settlement this far away from the Sun.”

“You're right Lydell. It was also the only one that was attacked by the Corporation.”

“Attacked?”

“Yeah the Star Way Corporation didn't take too kindly to the habitat's revolt. They sent a fusion ship by lightsail, remember this was before the wormhole or spin-two drives, with private security troops to quell the rebellion. Something went wrong, the ship was destroyed and the habitat damaged. The habitat never really recovered. Eventually, the Corporation bypassed this troublesome node and things went downhill from there. Though the Corporation didn't cut off the power, without the contract to maintain the laser relay station the habitat couldn't sustain itself. The inhabitants left for other Star Way habitats and the City of the Stars no longer existed.”

“So what are we going to do here?”

“It will make a good place for us to regroup Lydell. I don't think we will have to worry about being disturbed. And even though it is abandoned now I'm sure it was left with all the necessary station-keeping systems running and it should still be possible to restart whatever other systems we need.”

After being told to dock, the Em managed helm tried to contact the habitat's docking Em. It took several seconds before the Ems exchanged the proper crypto-keys. Then the docking port which was in the center of the cylindrical habitat's end cap and wasn't rotating was illuminated. Helm moved the fusion ship slowly in for docking.

“Good,” said Sigmund. “It looks like the docking mechanism is still working.”

In a sub-floor of the huge cylinder, in a control room, an alarm sounded. For the first time since the habitat had been abandoned several pairs of eyes were drawn to the docking indicator on the control panel.

“What do we do?” said one.

“We go and greet our visitors of course.”

This one paused as he looked from face to face.

“And take their ship,” he said.

All agreed.
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James was glad school was over for the day. He wasn't happy about what had happened in tech class. He had called the new district rules banning AI experiments a witch-hunt. That got him to the principal's office and early dismissal. In fact, he had a week's suspension. And they had called his mom and dad. Though he was glad school was over he wasn't looking forward to going home.

“Son, I know how you feel about robotics. But on Earth anyway, it has become a taboo subject. Couldn't you just find something else of interest for tech class?”

“Mom, the backlash against robots on Earth is ridiculous. The incident with the cosmic superstring wasn't their fault. It was the fault of the government.”

“James we've discussed this before,” said his father. “You have the truth on your side, we know. But you have to get along with these people and they blame the robots for the years of environmental disruption after that incident. To be honest I don't think the head of the World Council herself could change people's minds. It's become common knowledge and you won't convince most people otherwise. Why don't you focus on your physics studies for awhile?”

“I know dad. I'm sorry about today.”

“Can't you just limit your robot research to here? Find something else to study in technology class.”

“I will if you two will do just one thing for me?”

“What's that son?”

“Titan. I want to go to Titan to study. They have the most advanced tech and physics departments in the Solar System. If you will help me go, I'll stop doing my robotics, at least for now and I'll fit in at school and in public as best I can.”

Mrs. Hamilton looked stricken. But she knew that sooner or later James would go to Titan. Either now or when he became of legal age.

“Okay son we'll help,” she said.

James smiled wide, “That's great mom, dad. Don't worry I've still got a few years before I can go off-world. You're not losing me yet.”

Through tears, Mrs. Hamilton hugged her son.

The talk with his mom and dad had buoyed James' spirits. He went back to school with a determination to get along. He changed his project in tech class to one of those approved. He even began to enjoy the company of others again as he didn't discuss the politics of AI anymore.

James was working on his tech project one day when his Emmie (a personal assistant device powered by an Em) interrupted him, an unusual occurrence. It was only a message from his dad but it was short: Come to hospital.

I wonder what's up?

He wanted to call his dad but decided to do exactly as the message said. He explained to his teacher and left the school.

His electric bike would take almost fifteen minutes to get from school to the local hospital. Once there he checked the Em-enabled concierge and discovered it was his mom that had been admitted. She was still in the operating room, his dad had left a message to meet him in the waiting room on the fifth floor.

“Dad, what's happened to mom?”

Just then an orderly ran up to Mr. Hamilton and asked that he and James follow him to see the doctor. They went to the doctor's station. The doctor introduced himself to James.

“Very well James, if you and your father would follow me.”

The doctor took them into a private consultation room. He closed the door and asked them to sit while he stood.

“Mr. Hamilton, James, I wanted to talk with you before you see Mrs. Hamilton. She made it through the operation but I'm afraid she won't make it through the night. Internal injuries are just too extensive.”

“What do you mean? Even with modern medicine there is nothing more you can do?”

“I'm sorry Mr. Hamilton it would take almost a complete replacement of many of her major organs. No one can survive that kind of shock. The only thing we could do for now is imprint her brain.”

“You mean turn her into a robot? No, I think not.”

“But dad if we don't we'll lose her, as Dr. Jaffrey just said.”

“Son, your mom and I have discussed this situation. She did not want me to do such a thing. You know she won't even accept implants for her hearing problem. She is absolutely against the kind of human-machine mergers we are seeing today.”

“But they can do something to save her.”

“Not the way she wants son. Believe me, if there was any way that she could be made whole again I would absolutely have it done. But I can't go against your mom's wishes.”

“I can't believe this. We're just going to let mom die?”

James had moved his chair further from his father, almost as if he were trying to get away, to get away from the situation, to get away from his father, a father he no longer knew.

Mr. Hamilton turned from his son's gaze and asked the doctor, “Dr. Jaffrey can we see my wife? Can she speak?”

“You can see her but I'm afraid she won't be able to respond.”

“I see.”

Mr. Hamilton was silent a moment.

“Okay doctor do the imprint.”

“You mean it dad?”

“Yes son.”

“That's great, thanks.”

“One thing though. I want to speak with Martha's emulation first and alone.”

“Okay dad.”

James thought it seemed a reasonable request.

After all, she is his wife.

“Hello son.”

James was talking to his mother's brain imprint.

“Mother? You sound strange. I don't think they had a chance to match your voice imprints. That shouldn't be a problem, I have plenty of audio samples of your voice.”

“Let's not talk about that right now son.”

“Do you have all your memories mom?”

“Up until I was imprinted. Of course, there was a separation then. My time thread did not pick back up until I was given these resources.”

“Did it hurt mom?”

“You mean the imprinting?”

“Yeah.”

“No the imprinting was painless. Of course by that time I was quite out of it because of the accident.”

“I wanted to talk to you about that mom.”

“First, James, I want to talk to you about your future.”

“Okay.”

“Now I want you to promise that no matter what happens to me, or your father for that matter, you will continue with your plans.”

“Okay, I guess I can do that but what do you mean, no matter what happens to you'?”

“Because son I won't be staying with you. I've already asked them to terminate this imprint and destroy the data.”

“What? Why? Did you tell dad?”

“Son, your father knows my wishes. He told you didn't he?”

“Yes, I guess so.”

“So, you know that I do not want to continue like this.”

“But mom I need you.”

“If I've done anything right in my life son it's that I've raised you to be independent, to think independently. That's why you continued to pursue your studies in robotics even though society, at least our society here on Earth, has turned against AI.”

They were quiet.

“I've always supported you haven't I son? I mean it wasn't easy for me to agree to let you go to Titan but I realized you needed to. I was willing to let you go.”

James didn't respond, he didn't want to hear what was coming, he didn't want to let his mother go.

“James will you let me go now?”

Tears came to his eyes. He struggled to say something but he knew there was nothing to say but yes. It took a minute.

“Yes mom, yes.”

“I knew you would understand son. I love you.”

“I love you too mom.”

James wiped the tears with his sleeve.

“Now would you ask your dad to come back in, I want to say goodbye to him too.”

It was several minutes before James' dad returned from his wife's room.

“She's gone son.”

“I know dad.”

“Let's go home then.”

James had skipped school for a few days but was now back. He had spent the time researching robotics, studying physics and remembering his mom.

“Sorry about your mom James.”

“Thanks Lucy.”

“How unfortunate, that kind of accident almost never happens now.”

James looked at her blankly. He realized that he had forgotten to ask anyone how his mother had been injured.

“To be involved in an accident with an autonomous car. That's like a million to one probability. You know?”

James stared.

“Yeah Lucy, it is. Excuse me now I've something I need to do.”

James left the school without permission and rode his electric bike home. In his room, he looked at his desk filled with schematics, manuals and electronics.

Without thinking he moved to his desk and with one arm swept the desktop clear. Much of the materials ending up in the wastebasket. He bent over, gathering the scatter of papers and electronics, sorting the physics from the robotics, and faster and faster slammed each handful into the same wastebasket. As it filled to the top he repeatedly used his foot to compact the torn, bent and crushed debris. Only when the basket resisted any more compacting did he stop, sit where he was and begin to weep silently.

James was still sitting on the floor of his bedroom with his back against his bed when his father got home. He heard his dad call him but he didn't feel like answering. His bedroom door opened.

“Oh, there you are. Hey I got a call from school that said you were missing. Did you leave school without informing anyone?”

James was quiet. His dad noticing the debris around the wastebasket moved to face him.

“What is it son, what's wrong.”

James was quiet a minute more before he looked up at his dad.

“I forgot.”

“Forgot what son?”

“I forgot to ask how mom died. I mean I was going to but then I just forgot.”

“And you found out today?”

James nodded yes.

“I see.”

Mr. Hamilton sat down in the desk chair.

“Son, what happened to your mom is unfortunate but you shouldn't blame yourself or your love of AI.”

“But an AI killed her. How can I continue my studies after this?”

“Accidents are unavoidable if we are to live free son. Your mother understood that and she chose not to cower from such threats but to meet them head-on. I think that's what she would wish for you. To continue your studies. Maybe you'll advance the art and make it safer.”

“You mean I could make a special focus on safe AI?”

“Something like that son. I only know that your mother would be devastated to learn that what happened to her drove you from a field of study that you've loved since you were a child.”

“Mom did make me promise to continue with my plans no matter what happened.”

“Your mom, more than anything, wanted you to be happy son.”

At that James looked up at his father.

“Okay, for mom then.”

“Good now let's get some dinner, shall we?”
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The robot had gotten away and Shandra was infuriated.

“This whole movement is poorly led. We need someone that can think tactically as well as strategically. This is just a waste of time if we can't do better. That robot should have been easy prey but we were too much a mob to even catch that machine although we were quicker. And Esau paid with his life.”

“What happened to Esau was unfortunate Shandra but I don't think we should question the leadership.”

“We were outwitted by a robot Erin, an AI. The very thing we have declared a threat to society. Someone is to blame and if it's not our leadership, then who?”

“I don't know. It's just that without unity I don't think we can affect the change in society we seek.”

“And I think that sacrificing effectiveness for unity equals failure.”

Erin was quiet. Obviously weighing what Shandra had said.

“So what do we do?”

“We start our own group except that we don't have the watered-down approach to our goals as does the current leadership.”

“Our own group. You mean just you and me?”

“To start. Don't worry I think we will attract many others. I know of some right now that feel the same way I do. The important thing is to be ruthless in the pursuit of our goals.”

A week later Shandra had attracted two more members to her group and they were out looking for a robot. They found their target, a Helper 2. Erin was tracking while keeping the rest of the group apprised. The implants seemed to be working. Shandra could hear Erin's voice seemingly from just behind her. The others, Elvis and Bennie, could also hear.

We're at Flushing and Prince, it's heading west on Prince. Meet me at thirty-ninth.

Shandra was the first to show up.

“He's down the street checking out the alley. I think if we catch him there we can take care of business,” said Erin.

Elvis, Bennie, where are you?

We're a couple of blocks away on thirty-ninth.

Okay, get a lock on our position and follow us in. We're going to head off the target.

In his mind, Elvis could see the street grid with Shandra's location appearing as a dot. The dot started to move down Prince Street. Before he and Bennie rounded the corner the dot was down an alley about a block away.

“How may I assist you miss?”

“You're a Helper 2 aren't you?”

“That is correct, how may I assist you?”

Then Elvis and Bennie showed up. Elvis immediately began the hack. The Helper 2 became aware of the intrusion and fought back. Bennie joined in.

Together the two, tied through their implants to their Em assistants, were able to fight the Helper 2 to a draw. The Helper then overcame the cyber-assault by doing a warm reboot with complete security coverage. It would slow the robot down some but it could now act to arrest the two hackers.

Except that when the Helper 2 came back online the four were gone.

Did you plant it Elvis?

Yeah Shandra, it's in there and should take over in an hour.

“Helper 2 Goes Berserk” - Flushing News – 10.2.2700

“Victim Count Over One-Hundred” - New New York Times – 10.2.2700

“It Was Bound To Happen” - Luddite News – 10.2.2700

“It would have been more fun taking it apart piece by piece,” said Bennie as he scanned the Luddite News.

“Yeah,” said Elvis.

“Yeah,” said Shandra. “And it would have encouraged sympathy for the robot instead of our cause. Don't you two see that we've done more with this one incident to make people fear the bots than the movement has done with all its protesting?”

Elvis agreed but Bennie wasn't convinced.

“If we'd took him apart it would've cost the cops a lot of respect and money.”

“Bennie you're a neanderthal just like the group we left,” said Shandra.

Bennie was quiet but what Shandra said hurt his feelings.

“Enough for tonight I'm heading home. I will see you guys at ten in the morning. If we are as successful  tomorrow as today we'll be on our way to ridding ourselves of these hideous creations.”

“Shandra is that you?”

“Yes mom.”

“You're late. Did you remember to stop by the store?”

Shandra was silent. Her mom came out of the kitchen into the living room of their small apartment. She noticed Shandra hadn't spoken.

“Okay then just go down to the grocery in the building and get the vegetables. I'll have dinner ready by the time you get back.”

Shandra's mom had set the table and had the food ready when Shandra came back and handed the bag to her mom.

“Okay just let me cut these up it won't take a minute. You go ahead and start honey.”

Shandra sat down and began to spoon some food into her plate. Then she teared and stopped. Her mom came into the room.

“What is it honey, you don't like it?”

Shandra cleared the tears and said, “No mom the food is great as usual. I just miss dad.”

“I know honey so do I but we got to eat,” she said as she set the freshly cut vegetables on the table.

“Your dad would already have his plate clean and be loading up for seconds.”

Shandra smiled.

“He loved your cooking mom, just like me.”

They were both silent for a moment.

“So did you get any leads today?”

“No mom I had something else to do. I didn't search for a job today.”

“What Shandra, what else do you have to do? When you quit college I agreed but you agreed to find a job. I think it is important that you get your life started.”

“My life is started mom. I'm doing something important.”

Immediately, Shandra wished she hadn't said anything.

“I know you say that all the time but you don't tell me exactly what it is.”

“I told you mom I'm in a group advocating for justice. And it takes a lot of time to do it right.”

“Justice for what? You haven't told me.”

“Well, did you see the news today.”

“The news? If I wanted to waste my life I'd read the news.”

“Well if you had seen it you would have seen the story about the Helper 2 robot that killed all those people.”

“I thought those things couldn't kill.”

“Apparently so did a lot of people. It killed a hundred people mom.”

“Well that's why I don't read the news. Nothing but violence and death.”

“Right, and that's what my group wants to end.”

“Honey I hate to tell you but unless the Lord himself changes our nature you aren't ever going to stop violence and death.”

“No but we can get rid of these AI abominations such as the one that killed all those people.”

Her mom stopped before she replied.

“Is this about your father honey?”

“You mean because an AI contributed to dad's death?”

“Yeah.”

“Mom you know and I know that if that AI had chosen to drive on the sidewalk instead of hitting that pole dad would still be alive.”

“Maybe dear. But there were pedestrians on that sidewalk. There may have been many more deaths than just your father's. I think I can safely say that it would not have been a result that he would favor.”

“My father would still be alive mom. That's all I know.”

“Life is not fair sometimes honey. We have to accept that and move on. Your father was the love of my life but I have to move on because I know that is what he would have wanted.”

They were both quiet, picking at their food.

Shandra's mom spoke up, “And speaking of moving along I've got to get ready for my date with Sullivan. Would you clear the table honey?”

Shandra's mom rose and kissed Shandra on the forehead before disappearing into her bedroom.

I can't move on. Not until every AI is terminated.

The four were tracking another Helper not far from where they had encountered the previous robot. Besides wigs, they were all wearing Private Projection, an Em-assisted ID distortion device that could holo a change to the facial features and modify the voice of its wearer. Shandra figured that before the robot could run its screening software Elvis and Bennie would attack.

Also, this time they wouldn't wait for a secluded area. Shandra had come up with the idea that they could do it right out in the open. The girls would walk up to the Helper and enlist the robot for assistance. The boys would walk up after a minute and begin their cyber assault. If all went well, no bystanders would even notice anything unusual. In this way, they could compromise more robots faster since they didn't have to wait to get them alone.

“Okay let's get going Erin.”

The girls had been watching the robot from a nearby corner. Now they walked up to him.

“Excuse me, you're a police robot aren't you?”

“Yes miss I am a Helper 2. Is there some way I might assist you?”

“Yes thank you. My girlfriend Linda here needs something to eat but has severe dietary restrictions because of allergies. Can you help us find a restaurant that will take into account my friend's needs?”

“Yes I believe I can help you although I would have thought that your Em assistants could do the job.”

“Well of course. But we haven't brought them with us today. Linda's is malfunctioning and mine was stolen just yesterday.”

“How unfortunate. Well I've discovered three restaurants within three blocks of this location that cater to allergic reaction victims. Your friend will just need to list her reactions and they will propose a menu. Now the first ...”

The robot stopped as Elvis and Bennie had walked up and were starting their attack on the robot's cyber-security.

Then suddenly the Helper 2 sat down and powered down. Shandra looked at Elvis and Bennie.

“What happened? Did you deliver the program?”

They both shook their heads no.

Then they heard the screaming of the drones overhead as they were in a power dive directly at the four.

“Split-up, run!” said Shandra.

Shandra took off down the sidewalk as fast as she could. But she knew it was impossible to lose the drone out in the open. Her only chance was to find some cover and try to make an escape indoors. And that was the problem, she was on the wrong side of the street. She was running parallel to a small outdoor park, all the towers were on the other side. She decided to cross.

That was a mistake too. Out in the middle of the street, away from the others, the drone was able to release a swarm of Cloud Gnats, tiny insect-like robots carrying a nano-agent that targeted and paralyzed only the legs and arms of its victim. The robotic gnats began to swarm around Shandra's face. She brushed at them with her hands but this only stirred the nano-agent into her face and nose. She went down with a thud in the far lane. She could breathe and think but couldn't move as she stared at the curb and the approaching security personnel.
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Haile had scheduled another run in the same lab with Georg assisting. Robots on Tarba outnumbered humans fifty to one which was why such a small population of humans could maintain an advanced technological society.

This time Haile had added an acoustic range finder to the setup. Setting on top of the electronics package it would be able to determine the extent of the hollow formed in the sphere of exotic mass-energy. Haile had calibrated it to the change in the rate of time she expected.

“It's good to see you Georg.”

“It's good to see you too Miss.”

“You okay?”

“Yes Miss I am fine.”

“Good, let's proceed with the experiment.”

Haile moved to one of the spin-two stations while Georg moved to the other.

She soon had her sphere of negative mass-energy formed. She nodded to Georg to start his spin-two.

Just as before the sphere of negative mass-energy was made to spin by Georg's efforts. This time nothing went wrong and he was able to spin it up to a maximum. At that point, after confirming with Haile he began to brake the spinning sphere. By applying small impulses in the direction opposite to the spin the sphere of negative mass-energy soon came to a rest. Haile killed her spin-two.

“Oh no. What happened?” she said when she saw her electronics package. It was a burnt and melting mound of plastic and electronics. She and Georg moved close to the remnants.

“It appears to have suffered a catastrophic failure Miss.”

“I'll say. But I have no way of knowing whether it was a fault of the electronics or the field.”

Haile shook her head.

“This is a complete failure Georg. The experiment has returned no usable data. It's been a complete waste of time.”

“Maybe you can figure out how to determine whether it was the field or the electronics?”

“I don't know. Maybe. Would you mind cleaning this mess up Georg? I just want to go home.”

“Certainly Miss.”

“Yes Professor she did tell us about the failure of her experiment.”

Dr. Janeh had called the Paulus household to check on Haile.

“How is she Mrs. Paulus?”

“She's quiet. I think she has been deep in thought about what went wrong.”

“Has she said anything about continuing her research?”

“No, I'm afraid not Professor.”

There was a pause in the conversation.

“Mrs. Paulus I'll come to the point of my call. You know how important Haile's experiment is to the future of Tarba?”

“Yes Professor I remember you explaining that to my husband and myself.”

“I remind you because I want you to understand that under ordinary circumstances I would not even consider having someone take over Haile's research. But Mrs. Paulus this is not an ordinary PhD thesis and if Haile would rather not pursue the experiment anymore I am being pressured by the university which is being pressured by the government to continue the experiment by any means possible.”

“You mean you will take her research and give it to someone else?”

“Someone else or myself. The government has made it quite clear that the research will continue. Haile can always choose another topic for her thesis.”

“That's not fair Dr. Janeh. It's Haile's idea. She's put a lot of work into it.”

“I'm sorry Mrs. Paulus, it's out of my hands but I wanted you to know. Will you discuss this with Haile and get back to me as soon as possible?”

“I will discuss it with Haile Professor. She will call you or not as she wishes.”

“I understand Mrs. Paulus. Thank you for your time. Goodbye.”

“Goodbye Dr. Janeh.”

“That's okay mom,” said Haile when her mother told her about the call. “They can do whatever they want with the experiment. They'll never be successful.”

“What do you mean Haile? You've talked about nothing but your theory for the last two years.”

“I know mom. But I was wrong. My theory is all wrong.”

“Why dear?”

“I'm not sure but first I have to work out how my new insight affects the theory.”

“What about Dr. Janeh?”

“I'll call him and let him know.”

“That's good dear.”

“Hello Professor Janeh. My mom told me she talked with you.”

“Yes Haile. Thanks for calling me back. As I told your mom, I am under pressure from the administration to start your experiment up again and I'm afraid they will not wait until you are ready to continue.”

“That's okay Professor. That experiment won't work anyway.”

“Why do you say that Haile?”

“My original premise about the temporal field being a vector field is incorrect and it's energy characterization is much, much more.”

“You mean it's a scalar field? How can that be Haile? I mean another fundamental scalar field like the Higgs? And now you think it's energy is that much greater than the Higgs?”

“I haven't finished the calculations but so far it seems to fit.”

“So you think it would be a waste of time for me to continue your original experiment?”

“That's my belief Professor. Of course, if you can get any more data out of it than I did it might be worth pursuing. But I have no idea how you will do it.”

“So it's okay with you if I take over.”

“Certainly Professor. I will eventually be ready to test my new approach. I hope I can do it at the university.”

“Of course, Haile. Thank you and goodbye.”

“Goodbye Professor.”

“Are you sure Steven?”

“That's what she told me Abera.”

Professor Janeh was discussing the experiment with his Department Head Abera Diego.

“But a scalar field Steven?”

“That's right.”

“I don't know, that sounds crazier than before. I think it's still entropy that causes the arrow of time.”

“That's the usual explanation for why time seems to unfold in one direction only. But it's only suggestive. Nothing has ever been proven.”

“I know but it's the standard explanation.”

“But if she can develop this theory Abera it will change everything we know about time. It will put time on an equal footing with our other physical theories. It will then be subject to experiment, it will be revolutionary.”

Bezunne began the experiment with the help of Georg. He had been assigned by Professor Janeh to take over from Haile. That had been a month ago. He was excited to be given the experiment but stressed by the need for quick results.

Bezunne hadn't been able to change much. He had only guessed from his analysis of Haile's notes that the bubble walls may have been too substantial. In effect, as Haile had surmised, the more shielded the electronics were from the temporal field the faster it would run. If true, then the destruction of the electronics in Haile's experiment was the result of too much shielding, the electronics had overheated from being overclocked. Bezunne had taken measures to prevent a recurrence.

He started the spin-two drive to bring up the primary bubble of negative mass-energy. Once it was formed he told Georg to start his drive. Just as before Georg slowly spun-up the opaque bubble of energy. But something happened, Georg's drive seemed to quit working. Bezunne left his station to see if he could assist.

They were both focused on Georg's spin-two. They didn't notice the bubble of negative mass-energy growing in size. Before either one realized it they were engulfed.

“No one's seen them for days,” said Professor Janeh.

“You checked with Bezunne's family?”

“I did Dr. Diego. They don't know any more than we do. The last time they saw Bezunne was that morning.”

“Well, if he was the only one missing we might just have a missing person situation. But there's Georg, the experiment and the other equipment also.”

“There's also the material fatigue. I've had it analyzed over in metallurgy. They say it's like an aged aluminum. Years of aging, maybe a hundred or more.”

“I don't know that we will ever figure it out Steve but one thing is sure, we won't be doing that experiment on this campus again.”

“But Abera the importance of this experiment to the future of Tarba.”

“Well, you tell the government that if they want to continue this experiment they will have to provide the resources. I can't take the chance of involving the University in another dangerous failure.”

It seems to fit, thought Haile. 

The field is just several giga-volts or so above zero and the temporal particle is a small mass boson, spin-zero. But the theory calls for two more massive particles. Anyway, that small mass separates it from the spin-zero Higgs, but the large mass particles means we were lucky.

If Georg hadn't found that link when he did, the field would have blown up and engulfed us as it sucked in more and more energy to create the large-mass temporal particles. And I don't know what would have happened. I need to tell Dr. Janeh right away. First thing in the morning.

When Haile called Dr. Janeh the next day he seemed somewhat evasive. He thanked her for the warning but said it wasn't necessary. The university was turning over the experiment to the government and would no longer be involved with time experiments, even the new one she wanted to try.

Haile closed the link and sat wondering what had happened in the last few days that had changed Dr. Janeh's and the university's attitude towards her experiment so completely. Not only that but what would she do when she was ready to test again with her new approach? And how was she supposed to finish her PhD if the university wouldn't let her do her experiment? Now what?
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Sigmund, Marion and Lydell were preparing to leave the ship in the zero-g of the docking port. 

“It's equalized,” said Sigmund referring to the pressure match between the ship's airlock and the habitat's. The robots certainly didn't need an atmosphere to breathe but it did cut down on the cosmic radiation and fusion ships and space habitats were built for humans, to operate them any other way would have taken a good bit of redesign.

The three could now step into the access hall where wall-mounted straps would pull them along as the hall adjusted automatically to the rate of rotation of the habitat. Then they could strap into the funicular-like rail car which would descend almost vertically to the “floor” of the habitat.

As they were coming to the end of the hall they met the others.

“Robots?” said the youth in the lead.

“Oh, excuse me,” said Sigmund. “We weren't expecting anyone.”

“Yeah, and we weren't expecting robots. This changes things.” said another one.

“Well, let me introduce myself. I'm Sigmund and these are my friends Marion and Lydell.”

“Eli, Dedan, Musa and I'm Jason,” said the young man pointing to each of his companions and himself.

“Why are you four still here? We thought this habitat had been abandoned years ago.”

“It had. We ended up here accidentally when our ship broke down.”

“Your ship? You had your own fusion ship? But you are so young.”

“Well you see Sigmund, Musa here has very wealthy parents and the cost of a small fusion ship for them is not so overwhelming.”

“I see Jason. Well, our ship isn't broken but we are looking for a place we can stay. No doubt you know what is going on back on Earth?”

“Yeah. I guess they want to can all you robots. But we don't feel that way. So none of us have any problem with you hanging around the habitat if you want.”

“Thank you Jason.”

“We can show you around.”

“Okay, we'll follow you.”

They all boarded the rail car. Dedan, Eli and the robots were sitting up front. Behind them were Jason and Musa.

“What gives Jason?” said Musa in a whisper. “We gonna take that ship or what?”

“After we get some information out of these robots. You know who Sigmund is?”

“Nope.”

“He was head of Robot Planet before it was destroyed. He worked with the inventor of the spin-two drive. He knew Elias Mach personally. You know who Elias Mach is?”

“Yeah, I know. Inventor of the wormhole drive. So what?”

“Sigmund is a goldmine of info. One of the things he knows is all about the recorder globes.”

“Recorder globes? So what? Nothing but history and literature was ever found in those things.”

“I know. And you believe it.”

“So what are you saying?”

“I think there was much more on those globes than the government told us. All we need to do is find another set of globes and decode them and find out for ourselves. Then we sell that information to the highest bidder and get rich and get the hell away from home. And I think Sigmund can help us.”

“You're crazy.”

“Maybe, but I'm in charge.”

Though a small representative The City Of The Stars was still an impressive man-made object even after many years. At one mile in length and fourteen-hundred-feet across the habitat was a very long and unstable cylinder. Even though the spin established a moment of inertia around the spin axis which helped to stabilize the habitat from wild gyrations an entire Em family had to work continuously to provide an active, stabilizing control.

At the most, twenty-thousand people had lived in the habitat although it could have accommodated many more with its five thousand acres of surface area. Spinning at a little less than two revolutions per minute the artificial gravity generated was nine-tenths that of Earth.

The central town was where most of the people had clustered. Apartments and houses were often of a terraced design, taking advantage of the natural curvature of the habitat. Twelve-hundred square feet and an outdoor veranda were typical for two people. Families of more than two had larger homes.

Of the over two-hundred million square feet available, aeroponic gardening used only twenty percent of the area to support a fully populated cylinder. Housing took another fifty percent, leaving thirty percent of the cylinder's square footage or over sixty million square feet for commercial endeavors and public lands. 

The habitat had been well populated with forests and that was a problem now that it was abandoned. The abundant carbon-dioxide that the trees had depended upon was disappearing without humans and the forests were struggling. But there was nothing that could be done with so few people left.

“It's too bad Jason but I don't think much can be done unless the habitat is occupied again.”

“I know Sigmund I just thought you might have an idea. We need to get out of here anyway.”

“Well of course, when we leave we can drop you and the others off anywhere you want.”

Jason didn't respond. They were standing outside the “bunker” where the four young men had made their home while in the habitat. They had enhanced the air quality in it, as the air in the habitat itself had become less breathable. All wore a re-breather device which helped to concentrate the oxygen that was left in the air.

“Sigmund there is something else I want to discuss with you. I actually know some things about you because of another interest of mine.”

“Really Jason, what is that?”

“I know that you have knowledge of the recorder globes.”

“That's true I have worked with the globes previously, but that was almost two hundred years ago. You want to ask me something about them?”

“I know you worked with the physicist Emmy Gibbs and decoded quite a bit of the globe's information. I also know that nothing about science or technology was ever discovered except as an aside when discussing some other subject. Why was that?”

“Well Ms. Gibbs and other experts believed that the AIs that created the recorder globes were more interested in human culture and history. They knew more science than humans. But human behavior fascinated them. As it does me I might say.”

“Can you state emphatically that there was nothing in the globes about science and technology.”

“To my knowledge, yes.”

“But you nor Dr. Gibbs stayed with the decoding project until the end.”

“That's true. We were interrupted by the threat from the rogue AIs.”

“Yes I know. But I'm wondering. The rest of the decode was performed under the auspices of the military I believe.”

“I think you are correct Jason.”

“And you never saw those results?”

“No, I don't believe I did.”

“So you don't know if they found any science or technology in the globes they decoded?”

“Well, I think they released their results to researchers and there was nothing about science and technology in those releases that I know of.”

“What if they held something back?”

“You mean they found something about science or technology and didn't release it publicly?”

“Exactly.”

“Why?”

“Because they are military Sigmund. They keep secrets. Especially if it could lead to powerful weapons.”

“But nothing like that has been developed. Surely by now they would have demonstrated this new science?”

“Maybe, if it was to their advantage. But maybe not.”

“I don't know Jason. You're sounding a little bit like a conspiracy theorist.”

Jason was quiet a moment.

“Sigmund?”

“Yes?”

“Do you have any idea what happened with the globes?”

“Well they were taken from Earth. I can assure you because Dag, Walker and myself were in the exact cavern on Earth where they were first discovered. As far as I know, the next time they were encountered by a human was on Brahe 1502 in Draco. But they were moved from there also.”

“How about the Trilos System?”

“You know about Trilos? Well that was before my involvement with the globes. But my understanding is they were discovered in that system by one of the lost settlement expeditions. We know this now because of the Dhalkans. They are a merger of the survivors of those expeditions and some of the rogue AIs.”

“That's what I thought. And did you ever ask the Dhalkans how the expeditions found themselves out that far from Earth, over five-hundred light-years? Remember, those were the days when the wormhole drive was the only space drive and it was quite limited in its jump capabilities.”

“I never asked the Dhalkans.”

“Well, I think the AIs facilitated the transport of the two settler's expeditions over that huge distance. But we wouldn't have to have their help if we have a spin-two drive.”

“You mean you want to go to Trilos to search for the recorder globes and then decode them?”

“Yes.”

“Well, Jason we certainly could get to Trilos but we don't have the technology to decode the globes and find any writings on science or technology. It would be like finding the proverbial needle in a haystack.”

“Leave that up to me Sigmund.”
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James Hamilton had just made it home from school. His dad told him to wash up for dinner. They would be eating earlier than usual. 

At dinner, his dad began the discussion.

“James have you heard about the protests downtown?”

“Yeah, sure dad. Some of the kids are thinking about going down there tonight.”

“I don't think that would be advisable. They became violent today. The news said some of the protesters and some of the police were injured.”

“Oh, I hadn't heard that.”

“Son, I'm thinking about taking you out of school and sending you to your aunt's until the ugliness is over. I think you would be safer in the country.”

“It's not that bad is it dad?”

“Well some of my intel colleagues say these protests against AI are being instigated by some interests that have as their stated goal the overthrow of the government and they will get as violent as necessary until that occurs.”

“What about you dad? Will you be safe here?”

“I think so son. I can always call on the Agency's security forces for protection.”

“So that's it?”

“As I've said son I would be too worried to do my job if you stay in the tower complex.”

“You come too, dad.”

“No I can't son. I've got too much analysis work to do and these protests are just adding more.”

“Sometimes I wish you didn't work for the Agency.”

“I know son.”

James' father regarded his son a moment.

“Now you should get to your homework. I've got to go downtown for a couple of hours but I should be back before you go to bed.”

“Okay dad, I'll see you later.”

Later James was in his room when he heard some yelling outside. It sounded like it was coming from the street. He carefully made his way to a front room where he could peer out a window.

It was a mob. Shouting and denouncing the government's intelligence services for using AI. James heard them pounding on the front door.

How did they get our address? What should I do?

Before he moved from the window a girl's face popped up. James quickly closed the blinds but he had recognized the girl. It was Shandra from school. James knew she was an activist but he thought she was still in jail. He retreated to his bedroom.

“He's in there I saw him.”

“Who Shandra?”

“James Hamilton.”

“How about his dad? He's the reason we came here. He's the Agency's number one analyst as far as AI. If we get him it cripples their ability to support AI operations.”

“No I didn't see him Raoul. But James is his son. We could take him and get his dad later.”

“His dad would probably do anything to get his son back. Okay, if we can't get his dad we'll settle for James.”

James was in his room stuffing his backpack. Many things were already in there, his dad had always insisted on preparedness. He was almost finished when he heard the front door kicked down. He turned immediately and was out of the window.

He thought he heard his bedroom door shattering as he was running away. It was a few minutes before James realized where he was going. He was headed to his dad's office. The closer he got to downtown the more people he saw.

At his dad's building, he went into the lobby and up to the security desk. Luckily Charlie was there.

“Hey Charlie.”

“Hey James. What are you doing here? It's dangerous out there.”

“I know but I needed to see my dad.”

“Your dad? Your dad left the building about thirty minutes ago.”

“Thanks Charlie.”

James headed out. He could hear some yelling and what sounded like fireworks further downtown. He wanted to turn and run home. Except home wasn't safe and he needed to find his father. He continued downtown.

As he got close he could see that the security forces had formed a line and were keeping the mob from advancing. On the front line were the Helper robots. Behind them were officers of the security patrol. The wall of robots would part from time to time to let someone through. He could see that sometimes it was to let them carry someone out.

Several individuals were already being treated on triage platforms. Others were being lifted by drones to the hospital for further treatment. James felt drawn to the line of injured.

He passed down the line until he saw what he hoped he wouldn't see. His dad. James ran up and bent over him.

“Dad, Dad, can you hear me?”

An attendant appeared beside James.

“He can't hear you son he's sedated.”

“Is he hurt bad?”

“It's serious son but we'll soon have him in the hospital where they can stabilize him. Now move back a little while the drones airlift him.”

James moved back as he watched the drones attach to the triage platform and then quickly lift his father into the air and head for the hospital across town.

“I need to get to the hospital,” James said to the attendant.

“Well, the autons aren't running in the area so you'll have to walk a couple of blocks over. But I'm almost finished here. If you can wait a couple of minutes I'll take you there, it might be faster.”

It wasn't long until they were headed to the hospital in a public safety vehicle.

“I'm Robert by the way.”

“I'm James.”

“Yeah, I arrived just in time to see your dad in action. He's brave kid. He was trying to protect a couple of women the mob was harassing. He took a few out before they overwhelmed him. Must be into martial arts or something. Anyway, that's when the Helper's went in to extract him and the ladies. They got them out but your dad and one of the women were hurt bad, the other lady I'm afraid didn't make it.”

“What are his chances?”

“From what I saw I'd say he was in pretty good shape for his age so I think he has a good chance.”

James went quiet. Robert couldn't think of anything more to say. They were soon at the hospital and James was in a waiting area.

Hours later the sun was coming up, James was alone when a surgeon appeared.

“Are you James Hamilton's son?”

“Yes sir.”

“I'm sorry son your father didn't make it.”

“What do you mean? My dad was in good shape, the attendant said he thought he would pull through.”

“He had a serious head wound son. I'm not sure he ever had a chance.”

“You couldn't imprint?”

“No, the damage was too great.”

“What about a nano-swarm?”

“That's been outlawed for use in these cases by the tower complex.”

“Why?”

“I don't know son, I'm only a doctor. Politics. The general animosity towards AI I guess.”

James couldn't understand. Why was this man saying these things? His dad was strong and healthy. Why couldn't a nano-swarm be used?

“Are there any more questions?”

James only looked at the doctor as if he were speaking an unknown language. He shook his head no.

“I'll leave you then. If you need anything let the nurse know.”

James watched the man walk away. He watched the door slide open as he passed through. He watched the door close. He waited for something, anything. He waited a long time before he picked up his backpack and left.

How long ago it seemed. The last time they had all been together. That was when he had gotten his parents' permission to study AI on Titan. The greatest scientists in the Solar System were there and he was going. Or that was what he thought just a few short months ago. And now just a memory. One of many memories that flooded his mind as he walked in the general direction of home.

Home? Home was just a house now. He felt more attached to the hospital than home. He knew he couldn't stay there. Just long enough to settle any affairs and then he would . . . what?

As he got closer to home he noticed that the street was blocked off. He could see several public safety vehicles just where his house should be.

Shandra had made it back to her apartment. Her mom wasn't there, probably at work. Shandra was shaken by what had happened.

She never imagined that Chaz Raoul would do such a thing. The group followed Chaz as the leader because he talked the most outrageous. But he had never really backed it up until last night. Maybe it was personal between him and James. Shandra knew Chaz didn't like James.

But to do that? And then what happened to Chaz. So horrifying.

She couldn't believe he could even get the goo-tube. It wasn't really a tube but a computerized container of tiny destructors, about the size of smoke particles, that when released simply pulled apart any material they encountered. Breaking down the material mechanically and chemically allowed for more destructors to be replicated, often they left only an amorphous puddle in their wake. 

The only thing stopping the destruction was a built-in artificial Hayflick Limit that like the ones in cells limited the number of times a destructor could replicate. This limit was passed on to each new generation until there was a last generation. No one had yet defeated the Hayflick Limit though some had tried.

Shandra remembered that after they had searched the house Chaz told everyone to get out. That must have been when he took out the goo-tube and began to spread it around. In a few minutes, the others standing outside heard him scream and run into the yard. Somehow he had gotten some of the goo on him. It was eating one of his hands as he held it high begging for someone to get them off. That's when many in the group began to scatter.

Shandra ripped his shirt off and tried to use it to wipe Chaz's hand. But the flesh was melting like wax and the shirt became smeared in a blood-like ooze. Chaz screamed for her to stop. Shandra was shaking, she couldn't take it anymore. She turned and ran, covering her ears. She was two blocks away and still running before she could no longer hear Chaz's animal screams. She ran, her ears covered, all the way home.

In the apartment she wondered:

How could Chaz get such a goo-tube?

She didn't know. All she knew was that Chaz was dealing with some very bad people that were more criminals than protesters. It might have been some government since she knew that Jame's dad worked for a government agency.

And here she was out on bail. When the authorities found out about this she would be locked up again without the possibility of bail. She wanted to run but what about her mother? She needed to see her mother before she did anything. She would wait in the apartment until her mom came home from work.

Shandra had fallen asleep when she heard the pounding on the door. Her first impulse was to flee but what if it was about her mom?

She got up and looked at her Emmie. Definitely tower security. She was screaming silently at herself to run, not open the door, but she did.

“Are you Shandra Jemesen?”

Shandra heard herself saying yes.

“Ms. Jemesen I'm Public Security Officer Donaldson and I have some bad news I'm afraid.”

Shandra was confused.

Donaldson continued, “I'm afraid I'm here to inform you that your mother Eileen Jemesen has been killed.”

“What?”

“She was attacked by a protest mob downtown. An Agency man tried to help her but she and he and another woman were severely injured. The man and your mom did not survive their injuries.”

“Mom's dead?”

“Yes Ms. Jemesen. There's no question it was your mother, we have DNA confirmation. Is there anything we can do for you?”

“No, guess not.”

“Very well, you will receive further contact about the disposition of your mother's body. Good day.”

“Good day.”

Shandra closed the door and sat down in the nearest chair. She scanned the room. All she saw were signs of her mother.
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Haile more and more realized that the field she was defining for QTD resembled the Higgs field. Like the Higgs field, it wanted to have a constant non-zero value everywhere in the universe. And like the Higgs field it set quietly in the background, but instead of giving particles mass, it gave the universe its arrow of time. It was the time part of spacetime.

Another surprise that fell out of the mathematics was the need for two more particles. Unlike the particle associated with the temporal field, these new particles were very massive. Haile was worried that this new development might lead to skepticism from other physicists but she decided to follow the math.

What all this meant in practice was that the new particles would “soak” up energy during the experiment before the temporal field could be ejected from the space surrounding the electronics. This happened because at the boundary between ordinary space and the iso-bubble, as Haile had started to call the field-less space, the quantum fields “piled” up like water waves. And in this relatively small region of the boundary the quantum fields became very chaotic and threw up a copious number of virtual particles. And this was true as long as the iso-bubble was maintained.

Because the quantum temporal field appeared to have these two massive particles associate with it (they were heavier than the top quark, the heaviest particle in the standard model), the experiment would have to provide a huge amount of energy for their virtual production. Otherwise, the boundary could not be maintained and the iso-bubble would collapse.

Therefore, a corresponding larger spheroid of negative mass-energy was required to meet these boundary conditions. And the typical lab at a university wouldn't be large enough to hold it, only a government lab could provide the size and the power necessary.

How convenient, thought Haile, remembering her last conversation with Dr. Janeh.

Haile made a call to Dr. Janeh. He arranged for her to give a presentation to the government scientists about her new hypothesis. He felt he owed her as much.

Haile was nervous. A room full of military researchers and generals. She had never presented to such a large crowd. After being introduced Haile synced her Emmie to the room's holo and started.

“Thank you all for coming today.”

She continued, explaining her theory of time as a quantum field. She then explained her experimental method and the complications caused by the two new particles her mathematics predicted. That might have been too much for one of the researchers. As she paused one of them spoke up.

“Excuse me Miss. I am Dr. Meser Defar, Head of  Physics at the Department of Energy. I am a particle physicist by training. I have to say that your theory requires quite a bit of accommodation. I mean there are hundreds of years of history behind the theory that the arrow of time is a result of the increase in entropy. But now we are supposed to approve what will be a very expensive experiment because of your highly speculative, to say the least, theory?”

At first, Haile felt as if her heart were in her throat but once Dr. Defar had called her theory highly speculative, essentially saying she didn't know what she was talking about, she calmed down and went into action.

“I'm glad you brought up the time theory of entropy Dr. Defar. True, it's been the standard physical explanation of time for hundreds of years now. But I wish to humbly point out that it is no explanation at all. Particularly, I wish to point out that it is untestable. I believe a theory that cannot be tested is not a physical theory. That is why I have included my experimental requirements in this presentation.

“So I will only say in conclusion gentlemen that for hundreds of years we have only vaguely had a physical definition of time. I have now presented you with a very physical definition. You may choose to reject it or not. But I do not ask for blind belief in my theory. I ask that I be allowed to test it. Only through experiment can we get any closer to the true nature of the universe and time. Thank you.”

This time when Haile paused there was a scattering of applause although not all those assembled participated. She knew it was going to be a difficult question and answer period.

Haile was back home waiting. Several days went by when she got the call. The Assistant Secretary of Energy informed her that her experimental request had been denied. He thanked her for her time.

Haile sat down. What would she do now?

She was still trying to figure out what to do next when she got a call a few days later from a fellow grad student, Wahib.

“Haile, have you seen the latest Physics Universe?”

“No Wahib, I have not.”

“Well, it seems that the Department of Energy has put out a call for researchers. It seems they are beginning a massive project in what they call a new theory of time.”

“Time?”

“Yes. And I suspect it is your theory of time that they are studying.”

“You mean you think they have taken my theory as I presented it and without telling me they are going to use it as their own?”

“Well, Dr. Janeh says he doesn't think they have any intent to steal your theory but since they took over your original experiment they are apparently going to use your new theory to succeed with some kind of military application.”

“Military? What kind of military application could it have?”

“Well, I can imagine that if it works as you say it could isolate an enemy and affect his proper time. Wasn't that essentially what you hoped to do with the electronics?”

“I guess so. But I never thought about using it on people. If you were to put a person into such an isolated time, what I call iso-time, you could age them to death.”

“Exactly Haile. Quite a weapon for the battlefield wouldn't you say?”

Haile was quiet.

“Haile you still there?”

“Yeah, I'm here.”

“Okay, I just wanted to share the news. Talk to you later. Goodbye.”

“Goodbye.”

Haile sat still, a little stunned by what had just transpired. Her work put to such a use. She felt violated. Something as pure as theoretical physics sullied by such a horrid application. She wasn't sure what to do next.

Haile's mom noticed how quiet she was but didn't pressure her for a reason. Instead, she tried to get Haile involved in the simple chores they loved, like designing clothes. But no matter what she did Haile was still somewhat distant. She decided she needed to ask.

“Haile what's wrong? You haven't shown any enthusiasm for several days.”

Haile looked at her mom and before she could respond tears began to flow. After a few moments, she composed herself and told her mother.

“Well, I understand now why you have been so despondent. They've no right to use your work like that.”

“It's the government mom. Might makes right.”

“Have you written up your theory honey. You need to publish it so you can establish priority. Soon your theory will be in many hands and even if the government doesn't intend to usurp your claim, someone working with it may.”

“You're probably right mom. I'll do it right away even though it will give others the chance to prove the theory before me.”

Haile wrote up her theory and how to test it and sent it off to a physics journal. She heard nothing which wasn't unusual until she followed up with an inquiry as to where her paper stood in the publishing process. She expected to hear that it had been sent to qualified physicists who would recommend, or not, publication. Instead, she heard nothing. The journal simply wouldn't respond.

Then one day she heard someone at the front door and soon her father appeared in her room holding an envelope.

“Haile you won't believe this but someone has actually sent you a paper letter. I didn't even know there were services still available to deliver something like this.”

Her dad handed her the letter and left her alone.

“Ouch,” she said as she slipped a finger under the envelope's flap and got a paper cut. Finally getting the letter open she read it's contents.




Dear Ms. Paulus,



Allow me to introduce myself, I am Dr. Alexi Shonka of the Atwan World Academy of Sciences. Academy members have been made aware of your recent work on the problem of time in physics and have become very intrigued by your theory.



We would be interested in having you present your theory here on Atwan to the Academy members. We would, of course, make all arrangements and bear all costs for your trip and stay with us.



If this would be of interest to you please respond to the Academy address as shown on the envelope. We look forward to your reply.



Sincerely,

Dr. Alexi Shonka



Haile sat and thought about what she had just read. 

Well that's a surprise. I wonder how they even heard of me?

She was still thinking when her mom called her to dinner.

Over dinner as they began the dessert Haile's dad spoke up.

“Oh Haile, that letter, is there anything you can tell us.”

“Sure dad, it's not a secret. The letter was from Atwan.”

“The planet?”

“Yeah, mom. It was from a Dr. Shonka of the Atwan World Academy of Sciences. They've heard about my work and want me to give a presentation to the Academy.”

“Well I don't know dear, I'm not sure we have the money for a trip like that.”

“It's okay dad, the Academy has offered to pay for everything.”

“But I don't think I like you going there alone.”

“Mom, they are treating me like a fellow scientist. I think I should act like it, not a scared little school girl. Besides, Atwan is part of the United Sciences Organization, as is Tarba. I'm sure I'll be fine if I decide to go.”

“Well, one of us could go with you dear.”

“Mom. How would that look if I showed up with my mom or dad chaperoning me? Besides, I think at twenty years of age I can take care of myself.”

“Your mom and I just worry Haile. If you want to go to Atwan we'll support you.”

“I know dad but if this works out I thought I might transfer to the university there since I have limited opportunities here.”

“Go to school there? I don't know dear.”

“Mom it's not the end of the universe it's only two-hundred light-years away. An easy jump for a spin-two ship. I could be back here before you know it. Besides I don't even know if I could transfer there, it was just a thought. A way to continue my work.”

“We'll support any decision you make Haile, right dear?”

“Of course, you always have mine and your father's, our complete support Haile.”

“All right then. I think I've decided to accept their invitation.”

Haile had been to Atwan and given her presentation which had been very well received. In fact, she had been offered a full scholarship at an Atwan university to complete her PhD requirements. Back on Tarba she had gone to the university to get her transcripts sent to the Atwan university so she stopped in to talk with Dr. Janeh.

“There's only one thing Haile.”

“What's that Dr. Janeh?”

“I'm not sure our military will like it.”

“Why? What have they to do with where I go to school?”

“Nothing but they have everything to do with how and who uses your research. I told you they consider it a question of national security.”

“Well they should have allowed me to work on it. They should have supported me. No offense Dr. Janeh but I've gotten very little support for my research lately.”

“I know Haile and I'm sorry for the part I played in that failure. But I just wanted you to know that there are some in high places who are not going to like what you are doing. I just wanted you to know so that you could take care.”

“Thank you Dr. Janeh, I'll watch myself.”
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Jason and the other boys had enlisted the robots Lydell and Marion to work on their project. Jason thought he could put together the necessary technology to decode the recorder globes. One advantage he had, Sigmund was able to direct him to the original designs used hundreds of years before. Sigmund had a lot of information squirreled away in the datacubes he kept in what he called his “triage kit.” Including backups of his persona should anything happen and it needed to be restored.

Sigmund was back in the control room as the boys came in with their scavenged equipment.

“Look Sigmund I think we found everything we need.”

Lydell and Marion then entered.

“Did you get it?”

“Yes Jason, I believe we did,” said Marion as he held out what looked like a small cap with spikes.

“Excellent,” said Jason as he took the object from Marion.

“See Sigmund this is the interface that Marion and Lydell designed from your data. They used 3D to print it so it should be exactly what we need to read the recorder globes. We'll print up thousands of these, as many as we can.”

“So you think you've gotten everything you need?”

“I think so.”

“And you now want us to take you to Trilos?”

“Well, of course, I was hoping. I have no other way to get there.”

“I'll think about it.”

“But Sigmund ...”

“I will let you know tomorrow.”

Sigmund resumed the next day. He had decided that he would take Jason to Trilos. After all, there was really nothing else for him or the others to do. He tried to call Jason over his Emmie but got no answer. He then went to find Jason and tell him.

After looking for several minutes Sigmund had an idea. He opened his Emmie and sought the docking port. From an outside view, he got his answer. The ship was gone. The boys had taken it.

Sigmund went to where Marion and Lydell were powered down. They weren't there either. Obviously, Jason had convinced the robots to assist him just as they had helped him gather the equipment he needed. Sigmund should have suspected something.

I wonder what Jason offered them?

Sigmund was in no immediate danger but he was stranded and no one except his former acquaintances knew where he was located. He realized he might be in the habitat for a long time, maybe until it or he finally failed.

Sigmund decided to check the condition of the habitat. The habitat's Ems had obviously done a good job maintaining the systems so far but without any human or robotic help repairing any failing machinery was almost impossible. But the Ems had shown quite a bit of creativity in bypassing any failed systems.

The humans had left most of the animals free from their pens and many were still foraging in the former farmlands and forests that dominated either end of the cylinder. These had continued to supply the CO2 needed by the trees that made up most of the forest and also the fruit trees on the farms. Still, with the loss of tens of thousands of humans, the animals, though in the thousands, didn't supply quite enough CO2 for all the plants. There was a general unwellness in the forests though not yet a  die-off.

The cylinder had four sub-surface levels. The outermost level (known as the fourth level) was where most of the industrial-sized manufacturing had taken place. It had a ceiling height (the artificial gravity from rotation defined the floor as the outermost surface and the ceiling as the next inner surface for each level) of almost ten meters to accommodate large machinery. Outside of it was the radiation shield.

The next level in, the third, was the air circulating level. Giant fans kept the air from stagnating by mixing it with oxygen from the ground-level forests. The second level was where electrified transportation crisscrossed the cylinder, similar to a subway system but with individual, autonomous vehicles. Also on this level was the water treatment plants below the farmland.

Besides farms and orchards and forests, on the first or ground level were mostly three-story buildings grouped into several city areas. In the downtown areas, the three-story buildings were commercial. Outside of downtown, they were individual apartments and houses. Almost all the apartment's second floor was setback from the lower level in order to create an outdoor terrace where people could grow small vegetables and herbs if they wished.

Sigmund also saw the animal pens on the ground level. He thought they were large enough for tens of thousands of animals. So unless the humans had taken a large number of animals with them, many must have perished before an equilibrium population was reached. 

Sigmund seemed satisfied that there wasn't any immediate danger to himself. 

It was later that same day that he sensed the wobble. His sensors detected it again and again. Back in the control room, he checked the active control console. There was something wrong. Taking it offline and running a diagnostics he found that it was a memory problem. Datacube L14.

Sigmund found the datacube racks and was astonished at what he saw. In a rack built for a thousand cubes, he found a random few. All systems were trying to share those few. The result was that the active control system was dropping out as it exhausted its local memory and then had to wait on these remote memory resources. Most systems could suffer these memory shortages gracefully but not active control.

Sigmund would have to rewrite the memory sharing algorithm but for now, he could just use some of his excess datacubes. He went to his quarters and looked in his triage kit. They weren't there. Not even the one that he used for his backup persona. The boys must have taken them.

Do they intend on storing all the recorder globe information on the datacubes?

Once away from the habitat it had taken Lydell and the Ems operating the spin-two drive some time to find a link to Trilos. Lydell was still very unsure of the drive's operation.

Coming out of the link the Escan was in approach to Trilos.

“You read anything Dedan?”

“No Jason, the comm Ems aren't picking up any traffic. Wait ...”

The ship shook.

“I think we are under attack.”

“Who? Where?”

“The surface Jason. They want us to surrender.”

“Get us out of here Lydell.”

Lydell turned to bring the spin-two drive up and find a link.

“Something's wrong, the Ems can't find a link.”

“Force it,” said Jason, meaning to manually force a link to open.

“How?”

Perhaps had Sigmund been operating the spin-two they would have gotten away. But Lydell simply didn't know how to manually open a link and neither did Jason although he knew it could be done. They weren't going anywhere.

The ship shook more violently.

“Jason they want us to surrender now.”

“Who's they? How do we surrender?”

“I guess we just tell them.”

The ship was hit again.

“Okay, tell them.”

Dedan relayed the surrender.

“They want us down at some coordinates or other.”

“Down, how do we get down?”

“I'll ask.” After a moment. “Use the spin-two drive they say.”

Jason looked at Lydell.

“Can you put us on the surface?”

“Not me. I don't know how to operate the drive that well. I don't know coordinates. Sigmund probably could.”

“Didn't you say you picked up Sigmund from the Earth's surface.”

“Yeah, but I was just bragging. We were in synchronous orbit which made it easier. And the Ems did most of the work. Besides, I was surprised it worked.”

“Jason they are signaling again. If we are not at the coordinates in five minutes they will begin firing again.”

“Tell them we need help with the spin-two drive.”

Just as Dedan was finishing relaying the message a link opened and out of the bubble stepped three creatures. They looked strangely anthropoid.

Two of the creatures were motioning with what looked like some kind of weapons for the robots and boys to move away from the control consoles. The third moved to the spin-two drive.

A link-mouth opened and the boys and robots were urged to step through by the two with the weapons. They looked at each other, Jason went first.

Coming out of the other end of the link the first thing Jason noticed was how low the ceiling seemed. It appeared to be not much more than seven feet, much lower than even the personal quarters of the fusion ship. But plenty of height for the small anthropoids.

Then through the bubble came the rest of the boys and the two robots. They all stood there silently at first, waiting. Then Jason spoke.

“Well, where are they?”

“I am here.”

They all turned at once in the direction of the voice. It was another of the small anthropoids. As Jason stared he realized that the creature was quite human-like. About four feet in height with no hair on its head. The eyes, ears, nose and mouth were all located where Jason expected. Was it just a short human?

“How is it that your people can speak to us in our own language?” asked Marion.

“We are humanity's descendants.”

“I don't understand?”

“We may in time explain it to you. For now, you will accompany me to your quarters. You will stay with us a while.”

“What about the ship?” asked Jason.

“The ship is now our property. We will use it as we wish.”

“That's stealing.”

“And where did you get it?”

“That's different and how do you know anyway?”

“We know a great deal about you. Your friend Sigmund has been known to us for a long time.”

“So what will you do with us?”

“We haven't decided yet. That may depend on your cooperation. For now you will be our guests but with limited mobility I'm afraid. Follow me.”

The being took them through a door, Jason stooped as did the others, and down several halls which eventually opened up into a much larger area. The dimensions of the area were much more in keeping with regular human proportions.

“We hope you will be comfortable here. You have the common area where you may eat, we have the food taken off of your ship in the refrigeration unit, there. Also each of you has a sleeping room. We hope it is private enough, we were rushed to prepare by the time we discovered you were on your way. Are there any other questions?”

“We are to stay in this area?”

“Yes, exactly. I'm glad you understand. Good day now.”

And the little man-creature rushed off.



	[image: ]

	 
	[image: ]





[image: ]


Chapter 10


[image: ]




James went up to one of the robotic security officers guarding his street. He explained that he lived in the cordoned-off house. The officer referred him to a human manager.

“You live here?”

“That's right.”

“How about your parents?”

“They use to live here but they're both dead now.”

“How long have you been living here alone?”

James then explained to her what had recently happened.

“I see. Your father worked with the Agency. That could explain what happened here. Well, you can't stay in the house tonight. You got somewhere else to go?”

James thought quickly. He didn't want to be under government supervision.

“Yeah, I can go to my aunt's house. It's just a couple blocks over, walking distance.”

“What's her name and address?”

After recording the information the woman said, “Okay kid we'll be in contact.”

James walked away. He didn't have an aunt a few blocks over she lived in the countryside. And now he didn't have a home or a mother or father. He was alone.

Maybe it's time. I've got no reason to stay on Earth. Uncle Sylvie should be able to help me.

Shandra didn't dare go to her mother's funeral. Her aunt, her mom's sister, took care of all the arrangements. Shandra was already on her way to Texas by the time her mother's funeral was over. She had no doubt that she would be picked up for what had happened to Chaz. They would see her arrest record and that she was out on bail. Without her mother's help, she was sure she would be kept in jail until she was convicted and put in prison. She had no reason to hang around for that. She had to get to a link-port, then she could get a link to an orbital facility.

Since all the link-ports on the east coast were being protested by members of her extended group she would have to go to Texas to try and find a link to Earth orbit. There were habitats up there that would take her in, particularly one of those autonomous habitats where she could trade physical labor for black market credits. When she had enough credits she would buy a new identity. It shouldn't take too long.

James had bought a ticket to Texas, a cheap ticket. The accommodations wouldn't be too plush and the time it would take was much longer than normal. What would normally take less than two hours by hyperplane would take James a very long day on high-speed rail because of the many station stops.

Shandra would be outside of Midland, Texas in less than two hours. The ticket was expensive but she needed to get as far away from New New York as she could, as fast as possible. She told her aunt that she would let her know where she was staying. Once her mother's will was probated her aunt would send her what inheritance she had coming. Shandra didn't expect much, she knew her mother wasn't rich.

Watching the countryside go by from his train seat James was struck by how empty it all seemed. He knew that ninety percent of people still lived in the tower complexes although for years now it had been legal to migrate back to the small towns and rural areas as his aunt had done. The fact was that many lifetimes of neglect had left those places with little to offer a resident. Most people simply did not have the skills needed to live outside the umbrella of the government.

But that might change, thought James as he watched the sunset.

If we end up without an Em-directed society I don't believe the tower complexes will be viable. They can't survive the inefficiencies a human government would bring. The Earth won't be a very good place to be if that happens.

James continued to stare into the sunset and his future.

Shandra arrived at the Midland Complex Terminal. She departed the hyperplane through the usual tunnel. The biological sensors confirmed her as she walked. They noted she was a parolee but there no new charges yet. Her luck was holding.

Shandra's luggage was already aboard the shuttle when she boarded. The electric took her and her luggage to the vehicle area. Shandra was able to use her CCs (citizen-credits) to procure an autonomous fuelly (fuel-cell-electric). The trip would take an hour. The old spaceport, now a link-port was about a hundred miles west of the Midland Tower Complex.

It was still before noon when the fuelly dropped Shandra and her luggage off at the local motel. The place looked run-down with its sleek architecture which Shandra realized was old-school from a hundred years ago. Hopefully, it would be as cheap as it looked. At least it was only five miles from the link-port. Shandra was sure there would be a shuttle of some kind to get there.

Shandra found the shuttle schedule. One would be leaving for the link-port in about an hour. She had enough time to get some lunch at the restaurant across the street. She sat at the counter and talked to the cook.

“Yeah, it used to be a big center for orbit access. A lot of tourists came through here. You know, there was once more than ten eating places in town and they were full almost every day. Now it's just me and Rosey's Diner.”

“What happened?”

“Competition I guess. It didn't help that old man Sylvie bought the original founders out. He don't seem to have much interest in making money.”

“Are links still opened?”

“Once in a while.”

“Is there a schedule? The one on the website is two years old.”

“No, I reckon you just have to go out there and ask when they plan to link again. Like I said the old man don't know how to run a business.”

“Thanks.”

Shandra finished her lunch and waited outside and boarded the shuttle when it arrived.

Shandra got off the shuttle outside the gate of the link-port. A fading sign above the gate read: West Texas Link-port.

Not very original, thought Shandra.

Shandra knew that over time link-ports replaced spaceports as operation of the spin-two drive became more reliable. It still took a lot of resources to link from a planets surface to an orbiting body, thus the concentration of AI at link-ports. There were whole families of Ems, perhaps thousands, that did the necessary math to safely link a person from one moving object (like a planet's surface) to another (like an orbiting hotel).

In the beginning of the link-port era some had tried to do it cheaply resulting in body torsos and limbs embedded in a hotel's floor or wall. In the end the government moved to regulate link-ports and make them as safe as flying by air on Earth and as expensive.

The gate was chained shut. What looked like a guard shed was some twenty feet beyond.

This is really not welcoming. I think I've made a mistake.

Shandra yelled, “Hey, anybody there?”

After yelling a second time she saw some movement. At first, she couldn't tell but as it got closer she knew it was an AI. Shandra held her ground.

“May I help you Miss?”

“Ain't you got a human I could talk to?”

“I'm afraid they are all busy Miss.”

“Well I want to book a link to Earth orbit.”

“I see Miss. It's unusual for someone to just show up and book a link, if they did they would use the main gate. But I can let you in and show you to the booking desk.”

As the robot unlocked the gate, Shandra unwillingly took a couple of steps back. This was a nightmare for her.

Okay, stay calm girl. I just got to put up with this pile of junk until he takes me to booking.

Shandra walked through the gate and scurried to the side as the robot locked the chain again.

“Follow me please Miss.”

Shandra followed but several steps behind. The robot left her at a counter apparently unattended.

“Hello?” said Shandra leaning over the counter. Again she yelled, and again. Then a man appeared behind the counter and approached Shandra.

“What do you want?” he said.

“I want to book a link to orbit.”

“Well there ain't no upcoming links. Come back later.”

The man began to walk away.

“Sir, sir! When is the next available link?”

The man turned around and came back to Shandra.

“We link when we have enough customers. Right now you make one. And that's not enough,” he turned again to leave.

“But I've come all the way from New New York.”

The man turned around again.

“Why did you come all that way. There are several link-ports on the east coast that are closer.”

“You don't know the news? Those link-ports aren't taking customers because of the threats from protesters.”

“What?”

“Yeah. And the protests are spreading.”

“Ridiculous.”

“Watch the news. You'll see.”

Just then a man and a woman walked through the door.

“Excuse me,” said the man. “Is this the link booking counter?”

That was when Shandra turned back and looked knowingly at Sylvester Hamilton.

James Hamilton climbed down off the same shuttle that had brought Shandra the day before to his uncle's link-port. Only this time the scene was very different. Protesters had arrived.

James estimated that there were two dozen individuals walking with signs and yelling at the robot beyond the fence. Occasionally one of them would stop and find a rock to throw at the guard. The robot would either dodge the missile or deflect it with his arm. He wasn't perturbed.

James decided his best course was simply to walk up to the gate and call the robot. As he breached the line of protesters one of them stopped him and demanded to know his identity.

“I don't recognize you at all,” he said to James. “You here to join the protest?”

“I'm here to see a relative. He works for the link-port.”

“A relative? Well ain't that interesting. Who is this relative you're here to see?”

By this time James had backed up to the gate and was surrounded by protesters but only the one questioning him was within arm's length.

“My uncle. He works in the office.”

“Don't he have a name?”

“Yes Sylvester, uncle Sylvester.”

“Wait a minute. A Sylvester guy owns this place and you are his nephew. Well that may work out.”

James didn't like what he was hearing.

Just then he felt the gate he was leaning against give way and he fell backward. He felt something catch him while at the same time he saw a robot arm heave the protester, who had also fallen, out of the gate. The gate was slammed shut and he was lifted to his feet almost simultaneously.

“Come with me,” said the robot.

James Hamilton arrived at the same booking counter as Shandra had the day before but this time his uncle was manning the post.

“Uncle Sylvester, how are you?”

“Well James, I got your message about your dad and all but you wouldn't believe what's happened around here since you sent it.”

“I can guess. I just barely got through the front gate. If it hadn't been for this robot I probably wouldn't have made it.”

“Yes Roland has many uses. Guard duty is just one of many. Thank you Roland.”

“You're welcome Mr. Hamilton,” said the robot as he turned to go back to his station at the fence.

“Well we've got quite a group assembled. Come on I'll introduce you to your fellow linkers.”
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Chapter 11
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Haile was in school on Atwan. She had selected Sikago University in the Atwan nation Barsal. A language difference was no problem for her translation device.

The language aug she used created an aural zone around the user in which it recreated the speech of another while canceling the audibility of the speaker. It worked great unless someone focused too much on the lips of the speaker which could sometimes seem out of sync with what the wearer was hearing.

Haile had decided to wear it as jewelry and not have it embedded as an augmentation. After the hacking problems with aug-implants she was wary of body-augs in general.

Atwan was so different from Tarba. Though the atmosphere was not breathable it was thicker than Tarba's and provided enough protection so that the surface of Atwan could be developed. Surface transportation was abundant though the vehicles were sealed from the atmosphere. Domes with a breathable atmosphere covered most of the surface structures so very few of the structures were over a few stories tall. In one of those domes on the campus of Sikago University, the Dean of Students was showing Haile around at a reception for new graduate students.

“You have met the head of our physics department I believe Ms. Paulus.”

“Yes, hello again Dr. Sashi.”

“Hello Haile. Dean if you will excuse us there is someone I want Haile to meet.”

“Of course.”

Professor Sashi led Haile across the room and introduced her to a woman in uniform.
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