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    Author’s Note


    I have employed some non-standard language usage in this book. Because four sapient races play significant roles, their names are all capitalized: Human, Arcan, Asterian, and Oort.


    The home planet for each race is capitalized: Earth, Arcan, Rogan, and Earth, respectively. The home star for each race is capitalized: Sol, Ran, Aster, and Sol, respectively. The home star system for Humans and Oort is the Solar System (capitalized).


    Even though Arcans and Asterians use an indigenous system of weights and measurements, I employ the metric system throughout the book. Both the Asterians and Arcans have six-digit hands and feet, so they naturally count and compute in the duodecimal system. I use the decimal system throughout this book.


    One might assume that the Arcans and Asterians would have indigenous names for their suns. I used the Human designation for Ran, and I created the name Aster for HD20367 in the constellation of Aries.


    The science and engineering behind the Dyson Sphere, and the MBH and MERT Drives and portal technology is derived directly from current state-of-the-art physics research. Many of you reading this volume will likely see some form of MERT or warp bubble drive in your lifetime.


    You saw it here first!


    Robert G. Williscroft
Centennial, Colorado
January 2024
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    Prolog


    Phoenix Starship Andromeda


    PS Andromeda—a half-kilometer thick circular disk five kilometers across with an elaborate cityscape on one surface and an upside-down pastoral landscape on the other, complete with mountains, meadows, and streams. Transparent domes cover both sides. An artificial mini black hole inside the central disk powers the craft.


    Andromeda is on the second leg of an open-ended voyage from the star Aster, pointed at the constellation Eridanus to investigate the Cosmic Microwave Background Cold Spot, six to ten billion lightyears distant, stopping along the way when things look interesting.


    First stop: The star Ran—Epsilon Eridani.


    Second stop: The star Keid—40 Eridani.
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    Chapter One


    Phoenix Starship Andromeda—Underway for Keid


    Thorpe sat at the Bridge control console deep inside Andromeda’s central disk. A large holoscreen surrounding the Bridge presented him outside views from the massive vessel and presented data to individual operators around the Bridge. To his left sat Kenred Zlaxiz and Jocara Porovik, the Saurian astronauts from the planet Arcan around the star Ran—their immediate departure point. Daphne O’Bryan, Andromeda’s Chief Scientist, sat to his right as his First Officer. The spacious Bridge had sufficient room for a group of senior crew members who had nothing better to do.


    Andromeda was an FTL (Faster Than Light) ship powered by MERT portals—a Casimir field that contained a stable wormhole.


    “Listen up, everybody,” Thorpe said as the background chatter died away. “Our destination is the triple-star system Keid, also known as Forty Eridani, just six lightyears distant. Those of you who are classic American film buffs will recognize this star as the sun of the planet Vulcan in the classic Star Trek television series. That’s right, Spock’s home planet. Back in the early twenty-first century on Earth, astronomers actually thought they had discovered an Earth-like planet around Keid-A. After the excitement died down, it turned out they were wrong. We’re gonna find out what’s really there.”


    Thorpe turned to Kenred with a grin. “This is a bit different from your circum-Lodan capsule.”


    “That’s an understatement. The difference between our two-person capsule and this huge starship is almost beyond description.” Kenred turned to Jocara, his female fellow astronaut on the first trip around their moon, Lodan. “Could you have imagined this two years ago?”


    Blinking eyes wide open, the Arcan equivalent of a Human grin, she shook her head in amazement, and then turned to Thorpe. “Are you really going to let us do the honors?” Jocara asked, her scales rippling dark blue with excitement.


    “You two are the only true astronauts in our entire ten thousand crew,” Thorpe answered. “Oh, we’ve got fighter pilots, marines, scientists, bureaucrats, tabby cats, and even guys like me, but we have only two astronauts.”


    Kenred looked at Jocara, eyes wide open and blinking. “You do it, Girl! Be the first Arcan to pilot a starship between stars!”


    Z


    “Mother,” she said, addressing the ship’s resident AI, “transit to the star Keid-A, jump interval six picoseconds, specific destination, the outer edge of Keid’s life zone.” Jocara gave the order in the Amred language in which Mother, Andromeda’s central processor, was fluent. Her scales slowly returned to their normal light green.


    Phoenix Starship Andromeda—Keid-A System


    There was no indication of anything except the holoscreen turned a uniform speckled gray. One minute and eight seconds later, Jocara blinked as a blazing orange star with an apparent width wider than Ran as seen from Arcan filled the holoscreen center. A bright white star and a less bright reddish-orange star appeared close together off to the right. Even though she knew Andromeda was an FTL ship, and the MERT portal technology had been explained to her, it was still hard to believe that they had traveled six lightyears in just over a minute! Her scales rippled from the blue of excitement to lavender, showing her pure joy at the experience.


    “Time to scan for planets,” Thorpe said in his matter-of-fact manner. He turned to the control room visitors. “This doesn’t work like in the holovision plays. We’re on the outer edge of the life zone on Keid-A’s ecliptic, about one hundred sixty-five million klicks from the star. Light takes about ten minutes to reach us from Keid. We find an inner planet by observing its transit across Keid. Mother can measure the orbital perturbations of any inner planets we find to calculate the presence and location of any larger outer planets. All this takes time, lots of time. We can drive our way around Keid much faster than the orbital period of four hundred sixty-four days at our distance.” He checked a calculation on his internal Link. “If we travel at five thousand klicks per second, it’ll take us two and a half days for the survey, and Mother should be able to pick up any inner planets.”


    Kenred looked at Jocara. “This must be pretty exciting for someone who studied astrophysics.”


    She responded by opening her eyes and blinking, while her scales rippled blue again.


    Z


    Thorpe watched carefully as the Saurian astronaut guided Andromeda onto the scanning flight path. She accomplished it flawlessly. He was amused at the almost childlike joy the two Arcans took in maneuvering the massive vessel. He had to remind himself that when he found them, their technology was at about the Apollo stage in Earth’s spaceflight history. The Arcan Space Push Consortium had definitely chosen their astronauts well.


    Z


    Daphne had grown close to the female Saurian during Andromeda’s sojourn around Arcan. Despite their physical differences, they had become good friends. Daphne had learned how to interpret Jocara’s scale colors and understand her facial expressions and gestures. Each had a Human equivalent.


    As she watched Jocara bring Andromeda onto the survey track, she took genuine pride in her friend’s demonstrated expertise.


    “Can you imagine,” she said quietly to Thorpe, “how one of our Apollo astronauts would have reacted in a similar scenario? Do you think they would have handled it as well as the Arcans?”


    She got up and walked over to Jocara, putting a hand on her shoulder. “It never gets old,” she said quietly, “never.”


    Z


    A day later, Mother announced acquisition of an Earth-size planet in an orbit 0.6 AU from Keid-A, which put it near the inner edge of the life zone. By the end of the survey, Mother added two more planets to the list, both much closer to Keid and far too hot for life.


    Once again, Thorpe allowed Jocara to bring Andromeda into orbit around the new planet. He put the name for this planet up for a vote by ship’s company. The Asterians knew nothing about Star Trek and so declined to vote, as did the Arcans. The Oort, who had downloaded into Human form before the voyage commenced, were well acquainted with the old television series and chose to vote.


    By a very lopsided count, the result was Vulcan.


    Phoenix Starship Andromeda—Orbiting Vulcan


    “Vulcan seems to be very much like Arcan,” Jocara told Daphne.


    “Or like Earth,” Daphne said back. “Except I don’t see any evidence of plant life.”


    They sat on the Bridge looking at the holodisplay of Vulcan and the surrounding skies.


    “It’s an Arcan-size planet—a bit smaller,” Jocara said.


    “Yeah, much like Earth,” Daphne added. “Look,” she pointed, “four continents, oceans, and polar ice caps.”


    “Can’t tell from here if there’s anything of interest down there or not,” Jocara said.


    “We have a bunch of people examining every detail visible from orbit,” Daphne said. “Once they’re done, you and I will take my craft down to the surface and give it some personal attention.”


    “You can just do that? Don’t you need permission?”


    “We don’t do things that way, Jocara. First, as Chief Scientist, I set my schedule. But beyond that, I notify Thorpe when I will be away from the ship. If he needs me, he’ll let me know. We all have specific jobs to do, but only a few of us regularly leave the ship.”


    “Sounds a bit like Amred, Kenred’s home country. My home, Ceffid, was more structured—still is, for that matter. Kenred and I are still getting used to your freewheeling ways.”


    “We just received a preliminary atmosphere report,” Daphne said, pointing to a holoscreen, “…nitrogen, low oxygen, high CO2. Pressure is only a half bar.”


    “We’re going to need pressure suits,” Jocara said. “I’ve never even been on our moon, Lodan. I’ve never set foot on any planet but Arcan. This will be exciting for me.” Her scales rippled blue.


    “Drones first,” said Daphne. “I think they’re launching them now.”


    Z


    The drones were invisible on the Bridge holoscreen.


    “We launched about a thousand,” Daphne told Jocara. “That’s not very much for a planet, but they can hit the important points and confirm our orbital assessment of the atmosphere.”


    Kenred entered the Bridge, sweeping his tail aside as he sat next to Jocara. “Are we going to the surface?” he asked Daphne.


    “Do you feel up to piloting an M-Class starship yourselves?” Daphne asked, glancing at both of them.


    Both their scales rippled blue.


    “Without a doubt,” Jocara answered for them both.


    “I want each of you to pilot a craft,” Daphne said. “eDaphne will accompany you, Jocara, in a matrix onboard your craft, and eBraxton will accompany you, Kenred. Are you both okay with this arrangement?”


    “Are you kidding?” Jocara nuzzled her snout against Daphne’s cheek, her scales rippling bright lavender with joy. “This is wonderful!”


    Kenred sat quietly, his eyes wide open, blinking slowly. Like Jocara, his scales rippled lavender.


    “When do we leave?” he asked.


    “We’ll stage tomorrow morning,” Daphne said. “I’ll meet you in the vehicle bay.”


    Z


    Daphne and Thorpe sat on the Bridge, sharing coffee and watching the vast expanse of Vulcan on the holoscreen as it passed below Andromeda.


    “I’ve assigned Jocara and Kenred each to a personal M-Class,” Daphne said. “As you pointed out, they’re our only genuine astronauts.” Her eyes twinkled. “They’re both excellent pilots, and they earned their chops in the Holy War on Arcan. eDaphne will ride with Jocara and eBraxton will ride with Kenred, but I anticipate no problems. These guys are as good as they get.”


    “When are you staging?” Thorpe asked.


    “Tomorrow morning. We’ll get the drone results and analyze them overnight. This will give the M-Class pilots definite destinations. If they find anything interesting, we’ll open a portal and send a team through. They’ll wear pressure suits, like what you wore on Mars, with Moxie Automated Breathing Units.”


    “I have to believe,” Thorpe said, “that we have significantly improved the MABUs since my Mars days.”


    “Matter of fact,” Daphne said. “Given sufficient power, which we supply through a small portal, if the atmosphere contains over ten percent carbon dioxide, our MABUs can supply oxygen indefinitely.”


    “I think I need to get out more,” Thorpe said with a wry grin.


  




  

    Chapter Two


    Surface of Vulcan—Keid-A


    PS Alan Shepard flashed through Vulcan’s upper atmosphere, dropped through the thicker layers of air, and came to rest on a flat plain near the center of Vulcan’s largest continent. The M-Class starship looked much like the flying saucer illustrations from 20th Century Earth, but with a square tube extending from the front, and two large vertical oblong black plates boxing in both sides of the craft. It carried an MBH (Mini Black Hole) in its core that powered an FTL reactionless MERT Drive, artificial gravity, and a sophisticated weapons suite, along with life support and housekeeping functions.


    A clamshell hatch opened near the stern, and a ramp slid to the planet’s surface. The airlock emitted a hiss and a puff of moisture as it released pressure to the atmosphere. A figure appeared, dressed in a white excursion suit with a clear globe helmet, sporting a MABU like a small backpack. The front and back of the suit were stenciled POROVIK in bright international orange.


    Jocara wore a skullcap with sensors transmitting vital information back to Shepard. The suit was far more comfortable than the bulky spacesuits she and Kenred wore during their circum-Lodan voyage, which seemed so very long ago.


    Keid-A, blazing orange, and seeming a bit larger than Ran from the surface of Arcan, was high in the nearly cloudless, pale blue, slightly pinkish sky.


    Jocara looked around, trying to spot the pattern she had seen from the air. Nothing jumped out. She had expected to see faint lines running north–south and east–west. Nothing obvious from ground level, but clearly visible, almost as a grid from 500 meters. Beyond that, she saw nothing, no plants, no rocky ledges, no hills, just a sandy light brown plain.


    “eDaphne, do you see anything?” she asked the upload inside the matrix in her craft.


    Sounding just like Daphne, eDaphne’s voice resonated in her helmet. “Nothing jumps out, even with a wider color spectrum than you can see.” After a brief pause, “I just checked the record. It’s definitely visible from five hundred meters.”


    “Okay, let’s establish a portal and let the experts have a go at it.”


    Jocara activated her internal Link. “Kenred, have you found anything?”


    “Saw a vague grid pattern from the air, but when we landed for a closer look, we found nothing. I placed a portal for the archaeologists.”


    “Me too. See you back on Andromeda.” Jocara walked down the ramp with a hyper-disk in hand and casually dropped the disk on the dry surface.


    Z


    After his conversation with Jocara, Kenred returned to PS Neil Armstrong, and lifted several kilometers into the Vulcan sky.


    “I want to check something that caught my eye as we were landing,” he told eBraxton. “It looked like a long straight line heading due east from near our landing spot.”


    “You’re right,” eBraxton told him. “I see it on the record. If the pattern had been a city, this might be a road.”


    “Let’s see where it goes,” Kenred said, giving Mother the appropriate instructions.


    After several minutes of flight following the faint line, another barely visible pattern appeared.


    “We’ve been following an artifact road connecting two artifact cities,” eBraxton said. “I’d lay money on it.”


    “The disk we already left will get the archaeologists to the road as well,” Kenred said. “Let’s head back to Andromeda.”


    Phoenix Starship Andromeda—In Orbit Around Vulcan, Keid-A


    Except for the faintest hints that were visible only from the air, the Andromeda archaeological teams found no evidence of a past civilization on Vulcan’s surface. The teams investigated over thirty sites identified by the drones, finding nothing on the ground that pointed to potential artifacts.


    Daphne sat with Thorpe on the Bridge, reviewing the data as they arrived.


    “I wouldn’t call myself an expert on planetary archaeology,” she said, “but this is really strange. We see faint patterns from the air that completely disappear when we check them out.” She paused in thought. “What do you think about this?”


    “The data are what they are,” Thorpe said. “We’ve had too many ground checks for there to be an observation or sampling error. I think we are looking at shading differences, shades so close they appear the same upon close-up examination.”


    “What do you make of the patterns?”


    “Where towns used to be, perhaps…very long ago.”


    “The straight lines could be the remnants of highways.”


    “Or rail lines,” Thorpe added, “or even some other mode of transportation.”


    They sat quietly for several minutes, watching Vulcan’s nearly featureless landscape pass below—barren hills and low mountains, lifeless plains with shallow river valleys flowing into oceans that might or might not harbor life.


    “The ground teams are collecting soil samples,” Daphne said. “We should have the lab data in a few hours.”


    Z


    Later that day, Daphne pulled up a detailed analysis of the samples collected that morning from locations across the planet. She and Thorpe examined the results on the Bridge holoscreen.


    “These are what I expected,” Daphne said, pointing to the first set of numbers. “It’s what we generally find on lifeless planets—like what you found on Mars before it was terraformed.”


    “Look at this,” Thorpe said, pointing to the lithium entry. “That’s twice as high as one would normally expect.”


    “And plutonium two-forty-four,” Daphne said. “Its half-life is eighty million years, so why is the level so high? Vulcan is a couple billion years old. Plutonium two-forty-four level should be almost nothing.”


    “I have some thoughts on that,” Thorpe said. He pulled up a holoimage of Vulcan. “Mother, select fifty sites around Vulcan that are as evenly distributed on the land masses as possible.”


    Glowing red dots appeared evenly spaced on the holoimage land masses. Each dot displayed a number.


    “Have your teams collect a sample at each of these sites,” Thorpe said. “Don’t lose track of the source for each sample. Run an analysis for just lithium and plutonium two-forty-four. When you’ve completed the analysis, display the results on the holoimage, red for plutonium and blue for lithium, with the amount indicated by intensity.”


    Z


    Collecting and analyzing the samples took two days. Daphne met Thorpe on the Bridge the following morning. The holoimage of Vulcan, with its glowing red and blue spots, floated in the air over the control console.


    “What do you know,” Daphne said, pointing to a spot on the largest continent near the equator. “They’re brightest here and fade to almost nothing at the edge of the planet all around.”


    “What does that mean to you?” Thorpe asked.


    “Incoming charged particles, probably moving at high speed.” She paused, obviously checking her internal Link. “Couldn’t be Keid-A. There’s no record of a nova.” She paused again. “Keid-B went nova a hundred million years ago.” She looked at Thorpe, eyes twinkling. “Mother, display Keid-A, B and C, and Vulcan as they were one hundred million years ago—at the time of the Keid-B nova.”


    The holoimage image shifted, with Keid-A relatively smaller than its current size, Vulcan significantly enlarged, and both Keid-B and C off to the right.


    “Add animation and annotation,” Daphne ordered.


    Keid-B flashed brightly, and the radiation front passed Vulcan and Keid-A. Vulcan was off to one side of Keid-A when the front arrived. The note said 2.31 days. The charged particle front left Keid-B with the radiation front, but took 103 days to travel the 400 astronomical units. It arrived when Vulcan was directly between Keid-A and B, with the point of highest intensity of lithium and plutonium 244 pointed directly at Keid-B.


    “There’s our answer,” Daphne said. “Mother, how large was Keid-B before the nova?”


    “About Sol size,” Mother answered. “It’s about one and a half Earth sizes now.”


    “Assuming it was a typical Main Sequence star, calculate the plutonium two-forty-four flux at Vulcan and apply the eighty-million-year half-life to the residue then, to determine the time to get the current residue.”


    “That would be one hundred million years,” Mother intoned.


    Surface of Vulcan—Keid-A


    Jocara and Kenred met Daphne on the Bridge the following morning. She showed them the animated holoimage of the nova.


    “So, you can see,” Daphne told them, “the charged particle front struck Vulcan here, and apparently wiped out whatever used to be here.” She pointed to the opposite side of the planet, near the center of the smallest continent. “This region probably would have suffered far less damage. I want you two to investigate this region with Shepard. Look for artifacts or any sign of civilization.”


    Z


    Jocara and Kenred headed for the bay with Kenred carrying eDaphne in her matrix. They boarded Shepard and plugged eDaphne into the rack.


    eDaphne’s holoimage appeared beside them. “I’ve been doing this for a long time, but I never get used to the confinement of the portable matrix.”


    Jocara looked at her with warmth.


    “I need to remind you I am not Daphne. We diverged long ago and think of ourselves as close sisters, but we’ve each developed our own goals, dreams, and friendships.”


    Jocara’s face drooped in an almost Human fashion, and her scales rippled pink.


    “I’m sorry, Jocara,” eDaphne said. “I didn’t mean to imply that we could not be friends. It’s just that your friendship with Daphne does not automatically roll over to me. We need to do that on our own.”


    Jocara’s scales faded from pink to their normal light green. “Fair enough,” she said. “If you are anything like Daphne, we’ll become close friends.”


    Kenred slipped an arm around Jocara’s shoulders. “Okay, Guys, enough schmaltz! Let’s get this heap underway.”


    “Heap,” eDaphne said. “Heap! This is the finest M-Class starship in existence.” She smiled warmly at Kenred. “You and I will get along just fine.”


    Jocara offered a Saurian giggle as they took their places at the control console. Heap, indeed, she thought. It’s just the finest small starship ever.


    There was no need to evacuate the bay and move Shepard into the vacuum outside Andromeda. Jocara gave the parameters to Mother, who set up the leapfrog wormhole sequence that, in a fraction of a second, brought Shepard to a hover 500 meters above their intended landing spot.


    “Mother,” Jocara said, “conduct a surface survey of a hundred square kilometers centered on our present position.”


    “You’ve definitely got the moves, Girl,” eDaphne told her.


    Shepard moved back and forth across the grid until Mother had thoroughly mapped the hundred square kilometers below them.


    “Nothing,” Kenred said. “Let’s move up to five kilometers.”


    Jocara complied and commenced a wider search.


    “There!” eDaphne said, pointing to the northeast corner of the grid. “That’s definitely something.”


    Jocara vectored to the location and deftly landed the ten-meter craft with its black vertical wings and odd eight-meter bow extension.


    “There’s something out there,” Jocara said. “It didn’t disappear when we got close.”


    Jocara and Kenred donned their excursion suits. Oddly, eDaphne’s holoimage suddenly was dressed in an excursion suit as well.


    “I’ll join you outside,” eDaphne said. “My suiting up makes the illusion of my physical presence more realistic. It just makes interactions better.”


    They passed through the lock and moved down the ramp onto the hard, dusty surface. Off to their right, several intersecting low mounds caught their attention.


    “Mother,” eDaphne said, “give us a holoimage from above, of what we are looking at over here. Emphasize the contrast.”


    An image appeared in the air in front of them, displaying an orderly pattern of squares and rectangles separated at intervals by strips that intersected at right angles.


    “These are buildings and streets,” Jocara said.


    “Hardly anything left,” Kenred added. “Destroyed a very long time ago.”


    “I think we know how long ago,” eDaphne said.


    Phoenix Starship Andromeda—In Orbit Around Vulcan, Keid-A


    Thorpe called the meeting to order. Flesh-and-blood Humans, Asterians, and Arcans occupied every chair around the conference table. Several upload holoimages floated in the air behind them. Max, Daphne’s gray tabby cat, strolled stiff-tailed across the table, greeting his friends. eMax curled up on the table next to Thorpe taking a mid-morning nap.


    “We’ve collected a lot of data,” Thorpe said. “Let’s try to construct a coherent picture.” He turned to Chief Scientist Daphne O’Bryan.


    “We commenced our activities on Vulcan with a drone survey,” Daphne said. Then she reviewed what the various teams had accomplished, the data they had collected, and the samples they had retrieved. She discussed the odd we see them from the air, but not on the ground patterns. “The peculiar distribution of lithium and plutonium two-forty-four gave us our first significant clue,” she said, “that led us to the still recognizable ruins on the small continent.”


    “We don’t know who lived here,” Thorpe said, “and whether they evolved here or arrived from somewhere else, but here is what we do know.


    “Civilization had spread across Vulcan over a hundred million years ago. We think it was advanced, because some of their structures are still visible today, a hundred million years later. I think we can assume they were a spacefaring civilization.


    “You all know that Keid is actually a three-star system. Keid-A, where we are now, is an orange Main Sequence star similar to Sol or Ran. Some four hundred AUs distant, Keid-B and C orbit about each other eccentrically at an average of thirty-five AUs. B is a white dwarf, and C is a red dwarf. A hundred million years ago, B was a Main Sequence star similar in size and luminosity to Sol and Ran. It went nova. About two and a half days later, the radiation front hit Vulcan—that’s the first indication of the nova the Vulcan inhabitants had.


    “Assuming their spacefaring nature, the Vulcans knew they had about one hundred days to reach safety. Their calculations would have told them that the charged particle front would hit their planet full on. It would strip most of their atmosphere and destroy their civilization.


    “One hundred days…that’s all they had.”


    Thorpe sat at the head of the conference table in silence, letting each person absorb the awful truth. After a brief interval, he continued.


    “We don’t know if they left Vulcan, and if so, how many? We don’t know if they stayed and perished. All we know is they were here, and now they are not here. And the Keid-B nova destroyed their planet.”


    The people around the table sat in stunned silence.


    After allowing a few moments of quiet discussion among the attendees, Thorpe concluded the meeting. “I think it’s time to turn our attention elsewhere. In several hours, we will depart for Keid-B. Our preliminary indications are that B has several planets. We intend to spend some time learning more about them.”


    Z


    Five hours later, Jocara, Kenred, and Daphne met Thorpe on the Bridge.


    “Kenred,” Thorpe said, “last time you graciously let Jocara take the lead. Will you do the honors this time, please?”


  




  

    Chapter Three


    Phoenix Starship Andromeda—Underway for Keid-B and C


    “Mother,” Kenred said, “transit to the star Keid-B, jump interval six picoseconds, specific destination, the outer edge of Keid-B’s life zone.”


    One moment, Keid-A filled the holoscreen, visually a bit larger than Sol or Ran. The next, the white dwarf Keid-B showed at only 30 percent the size of their home suns.


    “Keid-B’s actual diameter,” Thorpe said, “is just under twenty-eight thousand kilometers. That’s barely two percent of Sol or Ran. Their life zone is around a hundred fifty million klicks, an AU, whereas Keid-B’s is centered around nine million.” He turned around to find he had an audience of as many crew members that could comfortably fit on the Bridge—and who had nothing better to do. “But, this is now. Before Keid-B went nova, it had an entirely different life zone. Any planets in that zone would not be in today’s zone. Kenred, move us out another fifty million klicks to give us some room. Let’s find some planets.”


    Z


    Kenred moved Andromeda outward to fifty million kilometers. Following the pattern Jocara had used on Keid-A, he set a velocity of 5,000 kilometers per second and turned Andromeda to the search. Four and a half hours later, Mother announced she had located one planet and two rocky rings.


    Phoenix Starship Andromeda—Keid-B Space


    “Put us in orbit around the one planet,” Thorpe told Kenred.


    The lone planet orbited Keid-B at 0.06 AU—just under nine million kilometers. Andromeda settled into a circular orbit 1,000 kilometers above the surface.


    “It looks like the planet is uniformly covered with gray clouds,” Kenred said.


    “Look again,” Thorpe said. “That’s not cloud cover, that’s the planet’s surface.”


    “It’s almost like a smooth ball with no significant relief that I can see,” Kenred said. “Do you think the nova did this?”


    “That’s my guess,” Thorpe said. “When the star left the Main Sequence, it lost at least fifty percent of its mass. The blast stripped this planet of its atmosphere, crust, mantle, and probably part of its outer core. What you see is the remainder. Those rings may be other planets that were completely destroyed.”


    “There’s absolutely nothing down there,” Jocara said as she scanned the holoscreen.


    “Humans play a game,” Daphne said, “that uses a smooth hard ball called a bowling ball. That planet looks like a large bowling ball.” She had Mother place one on the holoscreen. “See what I mean?”


    Z


    “We’re here,” Thorpe said. “Let’s do an orbital survey before we move on.”


    Daphne placed four survey drones in polar orbit. “The planet is tidally locked, but its orbital period is just eight days, so we’ll get full coverage in about a day.”


    “That will collect enough data to keep the planetary geologists on Earth and Arcan busy for a long time,” Thorpe said. “Data about a nova-stripped planet are nonexistent.”


    “You can count Roganian geologists in that group as well,” Daphne added.


    Z


    Toward the end of the orbital survey, well into Andromeda’s night period, the Bridge watch called Thorpe. “Something unusual is happening on the planet. You need to get here.”


    Thorpe stepped through a portal that connected his quarters with the Bridge, followed by eMax who usually could be found somewhere near Thorpe or eThorpe.


    “What is it?” he asked.


    “A crack just appeared across the southern half of the planet. Our drones seem to be losing orbital stability.”


    “Mother,” Thorpe ordered, “retrieve the drones and move Andromeda out to one hundred thousand kilometers from the planet.”


    Using his internal Link, he called Daphne. “You want to be on the Bridge,” he told her.


    Daphne stepped through her portal. “What’s up?”


    Thorpe pointed to the holoscreen. The crack had branched, spreading rapidly across the northern hemisphere.


    Daphne did a quick calculation. “Those cracks are moving faster than the speed of sound in that planetary material, no matter what it is,” she said.


    As they watched, the small planet separated into several large chunks that continued to crumble and spread behind the planet’s orbit.


    “What’s that?” Thorpe asked, pointing to one small chunk that appeared to be moving at a right angle to the planet’s orbit, radially outward from Keid-B.


    “Mother,” Daphne said, “generate all available parameters on the chunk moving radially away from Keid-B, and describe it in detail.”


    About fifteen minutes later, one holoscreen filled with an image of a planetary chunk about the size of Andromeda. A second screen showed it was accelerating at nearly one-tenth gee along a vector on the ecliptic formed by the orbits of Keid-B and C around each other. Mother assumed the constant acceleration would reverse to deceleration at the midpoint between the two stars, which placed the chunk at the location of Keid-C when it reached zero velocity.


    “That’s not possible,” Daphne said.


    “But that’s what’s happening,” Thorpe said. “Possible or not, that’s what Mother measured.” He shook his head in amazement. “Something broke up the planet, and something is moving that chunk toward Keid-C.”
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    Without warning, alarms sounded throughout the vast expanse of Andromeda. The sound was penetrating, pulsing, warbling—impossible to ignore. Thorpe stepped through a portal onto the Bridge.


    “Mother, what’s the problem?”


    “Andromeda is under attack from all directions! Something is eroding the outside surface of the central disk and trying to attack the dome surfaces. It behaves like an acid dissolving the surface.”


    “Nullspace loop right now!” Thorpe ordered.


    The Bridge holoscreen went blank.


    “The external activity has stopped,” Mother reported.


    Kenred, who had come to the Bridge when he heard the alarms, asked, “What’s a nullspace loop?”


    Daphne stepped up to him, speaking quietly. “You understand the concept of the MERT Drive, right? Two MERT portals moving though each other in leapfrog fashion? A nullspace loop goes forward and then backward at the programmed jump interval. The ship remains where it is, but stays in nullspace. It’s no longer visible to the outside universe. Thorpe put Andromeda in a nullspace loop, hoping whatever is attacking cannot survive nullspace.”


    “Will it work?” Kenred asked.


    “Who knows?” she said. “Thorpe gave that order on instinct. He’s usually right. Let’s see what happens.”


    “Shut down the alarms,” Thorpe said with raised voice and irritated tone.


    As the warbling shriek died down, Thorpe calmed himself visibly and ordered, “Drop out of nullspace loop just long enough to determine whether the problem is gone.”


    The holoscreen flashed and returned to gray. Max stuck his head through a portal, checking the landscape, and then cautiously stepped onto the Bridge.


    Mother reported, “When we dropped out of nullspace loop, the attack did not recommence.”


    “Okay,” Thorpe said, “drop out of nullspace loop but return if there is any hint of another attack.”


    The holoscreen flashed and displayed Keid-B on one section, the shattered planet on another, and the space around Andromeda on the rest.


    Using his internal Link to make a general call, Thorpe announced, “Chief Engineer to the Bridge, Chief Engineer to the Bridge.”


    Moments later, Ustrun Strozid, Andromeda’s Roganian Chief Engineer, strode through a portal. He was shorter than Kenred, with a stocky build. His nose looked Human but was flatter, and he lacked Human lips. Oddly, his ears were higher on his head than Humans or Arcans and resembled cat ears, rotating to locate a sound source.


    “What is it, Captain? We’re kinda busy in Engineering right now.”


    “I know. I won’t keep you. I want you to send a small team outside so we have some eyeballs on our problem. I think we’re dealing with a swarm of some kind. No clue what it is yet. Make sure your guys carry E-disks, and have them bail out at the first sign of trouble.”


    Before Strozid could leave, Mother announced, “We’re being hit again!” The Bridge holoscreen flashed to gray as the ship entered a nullspace loop again, and Max scampered back through a portal.


    “Ready your team,” Thorpe said, “but wait for my signal before sending them out.”


    “You got it!” Strozid said as he ran through the portal to Engineering.


    Z


    Jocara joined Kenred near the back of the Bridge, keeping out of the way.


    “What’s going on?” she asked and looked down to find Max purring and rubbing her leg.


    “Something attacked Andromeda,” Kenred answered. “Nothing obvious, nothing visible on the screens. Twice, now, actually.”


    “Is that why we’re in a nullspace loop?”


    “How do you know about that? I just learned about it here on the Bridge a few minutes ago.” Kenred’s scales briefly rippled yellow with irritation.


    “Daphne explained the nullspace loop to me some time ago. These aliens sure have some amazing technology.”


    “I wish I could help in some way,” Kenred said.


    “Best we stay out of the way and learn,” Jocara said. “They’re pretty busy right now.” Her scales rippled faint blue.


    Z


    Strozid assembled a four-person team near the Engineering airlock—two Humans and two Asterians. The team was unarmed.


    “Show me your E-disks,” Strozid said.


    Each member held up his E-disk.


    “You are not armed, because your job is to observe. Something is attacking Andromeda, and we have no idea what it is. Go out, inspect, and return. If you see anything out of the ordinary, activate your E-disks. Whatever it may be is not obvious and moves fast. Okay, assemble in the airlock, and be ready to deploy on a moment’s notice.”


    The team entered the airlock and evacuated it, standing by to open the outer hatch.


    “Okay, Chief Engineer,” Thorpe called over his private Link, “we’ve dropped out of nullspace. Away the team.”


    Strozid signaled his team, and they opened the outer hatch. The four team members, accompanied by a small drone, left the lock into freefall. Strozid followed their activity on an Engineering holoscreen fed by the drone. The Bridge also received a feed.


    The hatch was in the central disk near the cityscape side of Andromeda. One of the team activated his TBH boots and moved toward the cityscape dome to examine it. The other three jetted along the central disk using their TBH boots.


    Z


    On the Bridge, Kenred looked at Jocara. “Did Daphne tell you how they propel themselves? That looks a lot simpler than our Space Mobility Units.”


    “She did,” Jocara said. “They’re using TBH boots, named after the Humans who developed them in the early days of Human spaceflight—David Thomas, John Bird, and Richard Hellbaum. They fit like calf boots, but with completely flexible ankles. The boot uppers are two stiff, shaped polymer bags containing pressurized hypergolic fuel components. The toe of each boot contains a microswitch that controls a fuel valve. Each boot produces ten newtons of force. The wearer bends the knees for appropriate thrust vectors.”


    “We could have used those on our early space walks,” Kenred said. “I can’t wait to try them out.”


    “Right now, we have to survive these attacks,” Jocara said, looking at the drone feed.


    Four engineering team members were scrambling for the lock. As three got there, the straggler disappeared in a dark cloud. That’s when the external holoscreen flashed to gray as Mother dropped into a nullspace loop again.


    Z


    The Engineering inner lock opened and three spacesuited people tumbled out.


    “Engineering, this is Medical. Your fourth team member just arrived here by E-disk. He was covered with what looked like dust mites. Within a minute of his arrival, they all fell off. We collected and isolated them. Your guy’s suit sustained damage, but his E-disk brought him here before he was seriously injured.”
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    Chief Engineer Ustrun Strozid gathered the four team members in his office. Otiz, the injured Asterian, had several vacuum bruises on his legs, but was otherwise fit for duty. Thorpe and Daphne joined them.


    “Things are moving pretty fast,” Thorpe said. “What can you tell us?”
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