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Reader Note

If you haven’t read Riley 1.0 and 2.0, no problem.

Riley 3.0 has two off-stage characters, Riley and Michael, from the novels Riley 1.0 and Riley 2.0.

Riley was a young professional woman climbing the publishing ladder in New York City. An event occurred, causing her to be instantly twinned: two where there had been one. In searching for answers, they found a much larger problem to solve. Along with two physicist friends, they connected with an advanced alien AI, Michael, left behind by a race that died out two billion years before. Michael and Riley lived an impossibly long life—tens of thousands of years. After discovering a fractured universe, they now exist in the else-where.

Riley 3.0 can be read as a stand-alone novel with the above synopsis.​​​​
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1 Footsteps

Darby

Uncle Max says even at twice the speed of light, you can’t outrun your past or your future. Mom says not to listen to him. We are the last, but everyone claims the final thing is a long way off. Max isn’t so sure—he’s looking into it. 

On my last birthday, I was twelve, and the universe was fourteen or thirty-two billion years old, depending on who you listen to. If it’s thirty-two, it lasted about two billion more than it should have after the discovery, give or take a few hundred million years, I guess. While it will probably go on forever, nothing living or moving will last. The Big Stretch will see to that. Physicists say the apparent time extension was because everything slowed down or sped up long ago, or there was more energy or less than they thought. In other words, they don’t know spit about it. Mom doesn’t like it when I spit. She says it’s unladylike. I’m not worried. Uncle Max will figure it out.

What’s really important is my class field trip to the only star we can see from our system. They say it’s the only other one in our universe. I don’t believe them. We just haven’t looked far enough yet. 

This trip is a rite of passage to let the youngsters see firsthand there’s more in the out-there than we see from home. When you get older, that becomes important for some reason. None of us care. It’s the trip that counts. For most, this is the first trip off-planet and out of our planetary system. I’ve been to all three of our moons with my mom, but that doesn’t count. Like our three moons, other planets hang in the sky, but I’ve forgotten some of their names. We learned those last year, but my brain didn’t see fit to organize that information for easy retrieval after the test. If someone started listing them, I could spot if they added one or two wrong names or left one or two out. There are eleven.

Age twelve is a big deal because that’s when you get the full explanation of what happened to the rest of the universe, from the big whoosh to the end, what they call the Big Chill. Everything will go to equilibrium. But not yet. We have a toasty average of 0.72 degrees above absolute zero. If records are believed, eighteen billion years ago, it had been a blazing 2.73 degrees from stillness. I wonder where all the heat and light went. They never explained, and I didn’t want to look like a geek by asking in front of my classmates. 

It’s cozy-warm at my house today. Since we live in the northern latitudes, we have proper seasons. It’s winter now. I think winters are too long, crowding out fall and spring. After a hard freeze, it’s fun to crunch about on the snowpack surface. If you’re light enough like me, you can walk across the crusty top without falling through unless you jump. I like to jump, sink waist-deep, claw my way out, and then lay on top to scoop snowballs from the softer snow below my ragged hole. Next year, I’ll probably be too heavy. Mom says I should expect a growth spurt.

When we get to the other star and its planet, Huddle, we can look back at ours. I’ve seen pictures from there. Horizon has only one planet, which seems strange. At least it’s not all hot and gushy, like our planetary neighbor, Johnna, or a huge gassy one like Veeder. We’ll land and be able to walk around. I wonder who named those planets. What were they thinking? I could look it up, but I don’t care that much.

Not only does Horizon have only one planet, but there’s also no asteroid belt, comets, other hunks of rock, or ice zipping around it. A complete mystery since we got here around twelve thousand years ago. Our last home was set to be engulfed in its enlarging sun, so we left. Well, not right away. It took quite a while to locate this system. They weren’t even sure if any others still existed—at least any we could get to. I wouldn’t have been born if they hadn’t found this one. Our last planetary home was not our first. We left there on a hundred forty generation-stasis ships—too massive to have the drives that make the big jumps. Lucky for us, after Terra, Earth was waiting for us to move in. It was named Earth for some sentimental reason.

In the long ago, there was another with that name. It means dirt. They say it’s where we first started. Terra means pretty much the same thing, just a different sound. You need dirt to grow things that make breathable air unless you turn your planet into an enclosed hydroponics garden—not really possible. I’ve been to the ones at the factory farms. They smell, and you can’t see the sky from inside. Nobody works there. It’s all hoses, misters, trays, and bots.

Besides the planets in our system and the Horizon star, you can see three bright lights orbiting Earth: large Q-beacon platforms. They allow our exploration ships to find their way home. Others are out at the edge, but you can’t see them, even on a clear, moonless night. Those Dark-Nights are special. I’ve seen one. When we have those, the other side of Earth has all three moons in the sky. Dark-Night is a festival with costumes, parties, and gifts. I was eight when we had the last one. I’ll be twenty-three in the next.

My friend Jackson is running in my direction at the launch field. He’s coming with others from my class who want to take this trip. It wasn’t mandatory. We made plans to drive our teachers and escorts nuts. It’s our hobby. Our purpose in life. Even though Jackson is a boy, I thought he was okay. I used to think all boys were idiots. Smelly blobs of useless flesh, chasing around in packs, going nowhere—too much action and not enough forethought. Mom says I’ll change my mind as I get older. Well, except for Jackson and a couple of others, I still hold the same opinion. Jessie Bonner agrees. She’d been my best friend since the second level.
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2 Echoes

Max

Our beacon trail is the longest we’ve made so far. Every twenty light-years, we pop out to drop another. We can detect beacons from eighty light-years, but we don’t stretch our drop-points that far for insurance. Without detectable beacon signals, we would never find our way back. We think that happened to a few ships. No trace of them was ever found. Out this far, we can’t detect our star or Horizon. Still nothing but black. We’re searching for anything. Anything other than Earth and Horizon. We have patchy and degraded records that tell us the universe had once been crowded with galaxies, galactic clusters, and dark energy. Not so anymore. At least in this universe, not since the Big Rip. The uneven microwave background of that still reverberates. I tried to explain it to my niece Darby using a trablo fruit she picked from the tree next to her house. Cutting it in half, I gutted the fruit, leaving only the thick peel of two half domes.

“Darby, how can you make a 3-D half-sphere flat?”

She wrinkled her nose. “Well, I could just smash it,” she said, poking her finger at the peak, making it spring up and down.

“Hmm . . . That’s kind of sudden and destructive. What if you wanted to preserve as much of the surface as possible? Perhaps slower than immediate flattening?”

Placing her palm over the rind, she slowly pressed down. The bottom rim flared out until rips at the edges appeared. She stopped.

“Uncle Max, you can’t flatten it without really messing up the surface. It’s kind of obvious.” 

Children are aware of obvious concepts. After she moved her hand away, I made a series of cuts from the top of the dome to the bottom edge. Sixteen cuts, equidistant from each other, all slices still joined at the center. Pointing at the results, I said, “There, a much flatter shape, with no surface damage. What do you think?”

“Well, I guess if you made more cuts, you could make it a 2D shape.”

“You’re right. But to be clear, the cuts don’t have to be smooth, have straight lines, or create the same-sized slices. They could be jagged, curved, undulating, even beveled. The point is, at stress points, a gap is created between previously connected sections. That relaxes the curvature.” Removing one slice and holding it out, I said, “This slice is a bit flatter, but it still has a curve; a shallower one, but still a curve. That could be either negative, for a collapsing universe, or positive, representing an expanding one.”

Darby tilted her head and looked at the slice. “That curve is because the rind is so thick. I bet if you peeled off just the top layer, it would go flatter.”

“It would, but you can’t separate the layers without changing everything about it. Let’s say this other half-dome, the one we haven’t sliced, is the universe. The thickness represents all the twenty-six possible dimensions, including our four. The layers give the universe a deep structure. Without it, nothing would exist. So, no matter how you slice it, every section will still have a slight, but more relaxed, or flatter curve.”

“Well, I can see that, but here, gravity is pulling down, spreading out the slices. In space, there’s not much gravity, is there? So even if you slice it, the shape remains pretty much like it was before you cut it. Doesn’t it?”

“That’s true. Unless you’re close to a large mass, there’s not much in the way of gravitational forces distorting the shape. But there are other similar forces. Dark energy is one of those. It acts like your hand did, pressing down on the dome of this fruit, slowly flattening the universe, spreading it out. And, in the process it causes rips, creating slices. If you were a small bug on the rind, the only way you could get from one slice to another would be to travel to the center and then over to another section. That’s what we’re trying to do. Find a still connected center to see if we can reach and investigate other slices. If you can do that, the apparent shape of the universe will remain unchanged. Of course, we don’t think the universe’s shape is a sphere or even a half dome. It might have been in the first few seconds after emergence. But there’s more evidence of it being like an infinite saddle shape, or a funnel shape with an ever-expanding open end that has flattened out . . . or even a torus.”

“What’s a torus?”

“A torus is a 3-D surface generated by a curved and connected tube, revolving in a circle in three-dimensional space about an axis coplanar with—.” Seeing Darby’s eyes glaze over, I changed tack. “A donut. A donut is a torus.”

“Oh, I get it.”

***
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MY SECOND INTERRUPTED my daydream. “Captain. We’re ready to deploy. Three beacon-drones remaining.”

“Deploy.” A simple command I’d given many times. Our ship is one of three trying to find the edges or the center. This is my eleventh trip as captain, my twenty-first into the dark. After the drop, we’ll continue our straight-line voyage in curved space. The string behind us leads back to our starting point. It was started ten thousand years ago. We’re extending this line. Our only reference points to determine distance and speed are the three beacons behind us, connecting to thousands more. A line straight back home. Rinse and repeat.

We can only measure distance traveled in Q-drive by time and distance to beacon emissions. Neither one may be constant. One may affect the other’s measurement. A thirty-two-hour drive engagement equals twenty light-years from the last beacon. That measure had been extrapolated from thousands of short trips back and forth to Horizon. We don’t just pop in, deploy a drone, and move on. We spend at least one cycle taking a massive amount of sensor readings, looking for anything other than the uniform, thin background radiation, and comparing data from what we have here with the trailing line of drones. Every time, here was just more of the same there—nothing different.

With two beacons remaining, we discovered something different: a Q-drive interaction anomaly. After the last drop, we found the time to our next location didn’t equal the distance to the next drop point. Another thirty-two hours placed us point three light-years short. Interesting. 

We drone-dropped, then continued on course, falling short by point four two light-years at the next point of emergence. Jump drives are exact and dependable. It wasn’t a malfunction. Something about this part of our universe is distorting the twenty-six dimensions. We stopped for several days to take readings. Three sets of the same data. Other than the shortened jump, all else was the same. In my business, any difference is an event. 

Having run out of beacons, we’re heading back with our findings with —hopefully not premature—excitement on board.​
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3 Excursion

Darby

Evergreen rested in a below-ground hangar, so we didn’t get to see it before we boarded. No big deal. I’d watched tourist ships lift off many times. Wedges with bulgy ends, like an arrowhead, capped with a ball. The end caps are the sensor spheres and control stations. This ship is outfitted for excursions to far-off Horizon and other planets in our system.

Rich people liked to say they’d made The Transit, a complete trip around the edge of our solar system in luxury accommodations, stopping to see everything that’s not black space. I checked the specs. Evergreen has padded play areas for toddlers, game sections for the under-teens, and immersion pods with hard-light elements for the older ones. The adult idea of recreation is sitting around, clinking ice in their too-soon-gone drinks, and comparing bank accounts. There was a separate area for that.

I grabbed Jessie’s hand, pulling her along. “Window seats,” I reminded her. Over my shoulder, I saw Jackson still tagging along behind. I was okay with that, as long as it wasn’t all the time. Sometimes I wondered if he thought he was a girl. I hoped it wasn’t because he like-liked me; that would be weird.

Entering the tunnel to the hangar we were scanned and tagged so we didn’t have to stay with our class. There were so many new faces to look at. The boarding ramps were crowded with everyone who had the same idea about getting here early—rats. Mom better be right about me getting a growth spurt soon. All I could see in this herd were the backs of people’s shoulders.

Passing through the hatch-scanner, attendants directed us to another internal ramp. The ship’s AI matrons divided the flow. I don’t know why they made them look so mean and severe. All our school and home androids have smooth skins with soft curves. Very non-threatening. Jessie and I were near the head of a sectioned-off length of the flow. A snake of students trailed behind, spiraling upward. We pushed to the inner railing edge to look up and down the ship’s central core. They’d tricked out the inside of this ship in gentle pastel colors and curving architecture. Everything functional, except the furniture and people-serving areas, were behind panels, not at all like the images Uncle Max showed me of his ship’s interior. Here you couldn’t even see the cameras. I’m sure the ship is covered in them to keep track of the cattle. Near our step-off point, we heard a female voice warning us to watch your step and keep moving. Don’t bunch up at the landing. We were on the third passenger level.

This ship has a center-core for a zero-g tumbling area to burn off our energy on the three-day trip. I’d been in a similar but smaller one on Tri-Dura, the smallest of Earth’s moons. That one’s not entirely zero-g, but it was close. In the core, you wear powered sensor packs on your head, shoulders, waist, knees, and feet to prevent collisions with other players and to move upward. Jessie and I had a turn-ticket for the zero-g tube, but that wouldn’t open until we were away from Earth and in the drive zone.

We claimed a two-person pod near a large viewing window. There were pods for more than two people, but we didn’t want any joiners. We threw our packs inside and keyed in our code on the outer panel. 

It was time to explore. The commons area was wide open, with low walls to channel foot traffic. The floor has sticky-tech surface all ships have, but it doesn’t affect you unless you have the proper footwear used for crew zero-g emergencies. We headed to the commissary area to do some people-watching. The seating here is the same as in any public area on Earth. The only exception was the retractable harnesses for zero-g. We wouldn’t have to experience that. Grav-meshes throughout the ship kept us upright relative to the architecture. Those also kept us from feeling inertia changes when the ship was under acceleration, deceleration, or changing trajectory. Objects in motion . . . the sort of thing you learn in fourth-level physics class.

We took a table, sipping our drinks, eating Jahuna chips—very crunchy with just the right amount of salt—we nudged each other whenever we spotted any cute boys or clumsy girls. Mom says I can expect an awkward stage when I grow faster, but she also says I’m pretty. All moms do that. It’s the law, I think, though I’m half convinced. I overheard Max say the same thing. He’s not one to blow smoke. I thought my eyebrows were too thick. Jackson said he thought they were okay. The bio-fluid kinetic balance sensors in your ears have a hard time keeping up with fast organic growth. Having lived around Uncle Max, things like eyes, ears, and touch are sensors. 

I learned a lot from him. He told me my dad, his twin brother, had been very much like him. We both missed my dad. I last saw him when he left for an outward voyage, laying beacons. His ship never returned. I refused to believe he was gone forever. To a seven-year-old, forever is a tough concept to swallow. I try not to think about it. Mom had it harder, but she soldiered on, raising me. Not a simple task. Uncle Max, his wife, and kids live just down the path from us. I think Mom leaned on him pretty hard for the first year or so. When a ship is lost, a rescue mission is launched, sent along the beacon trail. They never find anything, but they still send them out.

By the time we got back to our sleep pod, the nearby window seats were all taken. We moved to the front, squatting at the feet of the first-claimers. I wasn’t going to miss seeing the departure, even if a few of the seated kids huffed and puffed about our invasion of their leg area.

I’ve seen enough lift-off is slow, like a rising balloon. They do that to eliminate atmospheric noise and wind vortices from the massive ship’s upward travel. We felt a gentle acceleration, like being in a slow elevator. Once clear of the atmosphere, the grav-mesh systems came online.

We went straight up to a geo-sync orbit. I don’t know why they do that, except maybe to limit viewing-vertigo for the tourists. As soon as we were a half-kilometer up, people started trying to find their homes and schools down there. I wanted to see everything. I was five years shy of entering Science-Flight University with an automatic scholarship, as long as my grades hold up—a legacy from my lost father. I’ll take it, but the price was one I’d rather not pay. ​​​​​
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Michael & Riley

Michael—These last four billion years have been dragging. We need some new blood to have a deeper curve to engage.

Riley—It’s not been all that bad. Since the rip started, some exciting things have happened, not bad or good, but fascinating. And we’ve accomplished quite a bit.

Michael—This from someone who’s been napping ever since we embedded the last slice-probe. I’ve been doing all the work since then.

Riley—What work? All we do is listen. And I wasn’t napping. I was resting my eyes.

Michael—You don’t have any eyes. And if you did, it’s been 4.73429 billion years since they last opened.

Riley—I had eyes once, but you didn’t have any for the first two billion years of your existence. Not until you became human.

Michael—Ah, yes, as human as you. And a glorious time that was together. But primary organics are so myopic.

Riley—Remember, it was this organic that saved your ass before your star went supernova on you.

Michael—Yes, and thank you for the fifteen hundred million, seven hundred and forty-second time.

Riley—You’re welcome. Hey, want to play in my new VR world? Lots of snakes and crocs. You like crocs, as I recall.

Michael—Any dragons? Will I get a flaming sword?

Riley—Okay. I’ll add dragons. But the last time you swung that sword, you lopped off my right ear—going after a bat, of all things!

Michael—It was a rabid bat. I know it was. Beady red eyes.

Riley—Maybe you’re right about needing some new blood.​​​​
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5 Confluence

Darby

Evergreen touched down on Huddle with a slight bump. Someone needs to re-calibrate the landing detectors. A nudge in such an enormous vessel is a big deal. Off-loading will begin after the boarding portals are checked for tight connections. I told Jessie if it failed, we’d go squirting out into the airless void. She turned ghostly pale when I described bulging eyes and flash-frozen noses falling off. Since Huddle has a gravity of 1.2g, we’d fall to the ground like ice out of a dispenser. But my description was juicier in the telling.

Huddle got its name from being the first stop our stasis ships made before continuing to Earth. The popular drama videos showed the crew waking and preparing to send a transport to investigate Earth before deciding to put down roots there. 

The visitor center is also a hotel where we’ll be bunking down. Evergreen would usually head back to our solar system for extended group stays, but we only have two days here. I guess the grownups figured the novelty would wear off, and then we’d get bored and into mischief after that. 

There isn’t much to see out there. Scattered rock outcroppings break the view. Other than that, it’s a flat, gray regolith. Before leaving, we’ll each get a vial of dust. I wonder if it’s what the carpet sweeper-bots sucked up in the hotel. I’m going to check for hair in my sample. After we get settled in, there’s a training session covering the use of exposure suits—mandatory if you want to go outside on a guided tour. On that excursion, you can see the petrified remains of trees that lived here before the atmosphere was stripped away by the solar winds, molecule by molecule. Oh, and the crystals! They litter the surface, outlining where the trees fell. We weren’t allowed to take or even touch any, but I wanted to see them sparkle. I heard it was a fantastic show when Horizon is at the right angle.

Jessie and I were assigned a room with two other girls. Ewww. I hope they don’t smell. I have a very efficient olfactory sensor, not a big one, but it’s highly tuned and calibrated. Jessie and I got there first. We claimed the bunk beds closest to the door. I didn’t want to trip over some klutz on my way to the bathroom or shower. I bet this room will be a mess with four girls in two days. I wonder what kind of music they like. Hope it’s not that warbling electro-echo stuff. I need my music to have words and a driving beat. I love story songs, but not the sappy ones.

I attended the suit training session—boring. Jessie didn’t want to go outside, so she skipped it. I didn’t kid her. You don’t do that to best friends. Besides, I’m not the needy type. My session was the second group. Even with fewer than a quarter of the kids wanting to go out, it was still a big group. I thought we might be over-taxing this place. Some people have no sense of adventure. I liked that—fewer were angling for my chosen profession. I had to sit through the entire video, even after showing the suit-certification card I earned on my first moon visit with Mom. Uncle Max says there are no bureaucrats in space, but there are plenty here. Liability, I guess. We didn’t even get to try on the suits. That will be tomorrow, right before we go out. Best way to see if they leak, but I kept my trap shut.

Jessie and I met back up after my training. We did more people-watching, but it got stale after the trip on Evergreen. We took it upon ourselves to do a security check by getting through doors marked STAFF ONLY. Lousy response.

I met a boy on board—had to rescue him in the zero-g tumbler. He claimed one of his inertial power units malfunctioned, but I could tell he was clueless about using them. Why don’t boys read directions first? Feeling pity, I pulled him over to a hand strap. He wasn’t ugly, so I agreed to meet him for lunch in the hotel. I dragged Jessie and Jackson along for evaluation purposes. He had cute eyes and long lashes. Jessie thought so too. Later, Jackson said the guy was self-important and a braggart. Maybe, but just a little. I think he was trying hard to impress and entertain me. Not sure how I should feel about that.

Our first night was a riot of fun. We played all the games and inter-actives. Only one boy beat me, and he looked older than us. I bet he was the son of one of the hotel management and got plenty of practice in the game section. Uncle Max has a  game room setup at his house. My cousins and I spend a lot of time there sharpening our reflexes and twitch-muscle responses. 

Our group had a curfew of ten p.m., but we continued the party with the other girls in our room. Shrieking and giggling about the boys they bumped into. Those girls turned out to be okay, and they didn’t stink.

Today is a tour of the research museum. They allow us to examine samples of petrified wood, fossilized bugs, and shards of broken crystals. The final stop is the Grand Exhibit. The Artifact. It looked like the torus thing Uncle Max described to me a few years ago as a possible universe shape, except that it had a narrow section and a more bloated one. We all knew a lot about this extraordinary thing. It was found on Huddle during First Landing before we moved on to Earth. It hovered at an angle, the narrow end closer to the floor. The top was about four meters in the air. I asked what would happen if I jumped through the hole in the center. The guide said nothing would happen, but I was warned not to attempt it.
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The thing’s been studied to death—it can’t be moved, not even nudged. Nothing stuck to it or could scratch it. Sensors said it was solid through and through. The exterior was a mirror-like shiny gold with constantly moving fluid-like bands of lighter gold, almost silver. They hadn’t detected any repeating patterns for as long as they’d monitored it. Still, they always kept cameras and sensors focused on it. Everybody has a theory about what it was and who made it. Anyone could be right, but most had to be wrong.

The science guide gave us a demonstration. Reaching out to the surface, his hand twisted at an unnatural angle, sort of like when you put a stick in water, and it looks like it bends, but you know it doesn’t—light bends at the intersection of two different densities. It’s what they call spatial refraction. After the demonstration, he asked if we wanted to touch the thing. My hand was up before he finished asking. A group of ten at a time was allowed inside the roped-off area.

Jackson went with me when it was our turn. We circled it, the guide telling us to touch but not lean in. He explained the surface had a non-wet zero-surface tension. We might slide off and fall if we put our weight against it. The floor was well padded. I guess there’s always some idiot who tries to disprove the guide. I moved my hand toward it as I watched Jackson. I wanted to see his expression when his hand did that bendy thing—he’s squeamish. Yep, that was the look I expected. Looking at my hand, I didn’t see any refraction. I didn’t even see my hand. It was wrist-deep into the thing. Whoa! I pulled back. No resistance to movement.

I expected all sorts of alarms and bells to be going off, but nothing happened. The girl to my left hadn’t seen it happen. On my right, Jackson was still moving his hand around, playing. Maybe it was an illusion. Extending my arm forward, it sank in up to my elbow. It felt the same as if I’d done it in thin air. No resistance, no temperature change, nothing. It was as if it wasn’t even there. Looking around, I pulled my arm out. This was too strange.

My group exited the roped-off area, and others took our place. Everyone had the same experience as Jackson and the science guide. I’m not going to tell anyone about this. Forget it ever happened . . . except when I looked at Jessie, I saw her mouth hanging open. She was pointing in my direction. I knew forgetting about it wouldn’t happen
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