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After an exhilarating space simulation field trip at the local Challenger Center, four talented students are hand picked by the mysterious Commander Zota for a special adventure—to travel to the future and a real moonbase in trouble, where these new “Star Challengers” will learn skills to save the human race!
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Praise for Star Challengers
“The Star Challengers with their Commander Zota ‘boldly go into the future’ to bring great science fiction adventures to their readers…what a wonderful way to expand young imaginations.”
—Leonard Nimoy
 
“Space exploration is a great adventure that benefits all mankind. The Star Challengers books inspire young readers with that sense of adventure, introducing them to a universe of exciting possibilities.”
—Buzz Aldrin
 
“The Star Challengers adventure stories could help to inspire a whole new generation of young women to value science and seek careers in high-tech, engineering and space exploration. These teenage Star Challengers team up in their quest to find innovative solutions to help them solve problems using real out-of-this-World science.”
—Dr. Sally Ride,
Astronaut
 
“In no other regime do reality and fiction seem to meet as commonly as in space. No wonder young (and old) people are inspired and excited when reading the Star Challengers series. It would be a great item to take along on one’s next interplanetary voyage.”
—Norm Augustine,
Retired Chairman and CEO, Lockheed Martin Corporation
 
“There’s a reason why the best science fiction takes place in space. It’s the only true frontier left. Kids know this. So too does the Star Challengers series. Therein is the magical recipe to ensure a future in space for the rest of us.”
—Neil deGrasse Tyson,
Astrophysicist, American Museum of Natural History
 
“Challenger Center continues to be a champion for the future. Young readers will readily identify with the Star Challengers characters. The future needs them, and they will respond—in wonderful ways.”
—Barbara Morgan,
ASA’s First Educator Astronaut
 
“I've traveled to space in the movies, but the Star Challengers books let everyone see the wonders of space in their imagination. They are packed with so much excitement, mystery and drama that I could see myself as a part of the Challenger Center mission team.”
—Aramis Knight, actor, “Bean” in Ender’s Game
 
“Ad astra! To the stars! By the way of good stories! Thank you for Star Challengers, Rebecca Moesta and Kevin J. Anderson.”
—Clay Morgan,
Author of The Boy Who Spoke Dog
 
“June Scobee Rodgers is a woman on a mission and that mission continues to expand. By nature June is an encourager and an inspiration. She has worked to bring renewed interest in science education and space travel through the Star Challengers series which will help feed young, curious minds with the possibilities that await them in the future. I can’t recommend these books more. Move over Avatar… here comes Commander Zota.”
—Debbie Macomber,
#1 New York Times Bestselling Author
 
“Space may be the final frontier according to Star Trek, but if our message to the next generation is to reach for the stars, then the Star Challengers series is a great place to start. Our future survival will depend upon how our young students meet the challenge of combining science, engineering, mathematics & imagination.”
—Lee Greenwood,
Entertainer, Writer, Musician, Singer &
Council Member for the National Endowment for the Arts
 
“What if Earth’s future rested on the shoulders of five ordinary teens living in present times? And what if a visitor from the future accompanies them through time and space for the adventure of their lives? I was charmed by the premise of Star Challengers, a new and innovative series geared to teen readers especially drawn to science and space technology. Never a dull moment in these fast paced books with a winsome cast of inventive kids whose ideas and solutions help make a difference for our planet. Every reader can relate to their cause and challenges. All readers will be caught up in their all too human relationships with one another and humankind from tomorrow. I found the stories infused with nail biting adventure, romance and plausible science. Skip the vampires! Don’t miss this thought-provoking series presented by June Scobee Rodgers and the Challenger Center for Space Science Education and written by award-winning, international bestselling authors Rebecca Moesta & Kevin J. Anderson.”
—Lurlene McDaniel,
Bestselling Young-Adult Author
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Space Shuttle Challenger flight STS-5I-L:
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Mission Specialist Ronald McNair
Payload Specialist Gregory Jarvis
Teacher in
Space Christa McAuliffe
 
We lost you on January 28, 1986,
but we will remember you always.
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One
The Moon is beautiful, thought JJ Wren, staring with fascination at the stark landscape on the viewscreen. And someday I’m going to go there, instead of being stuck behind some desk in Mission Control, watching.
Beside JJ, her station partner Madison Leslie sounded frustrated. “C’mon, JJ, it’s not rocket science. Just tell me what you need next.”
From the desk behind theirs in Mission Control came the voice of JJ’s best friend, Tony Vasquez. “Actually it is rocket science,” he teased. “At least it was until you two got involved.”
JJ—short for Jenny June—tore her gaze away from the front monitor long enough to flash her friends a cocky smile. “Science, rockets … whatever it takes, I’m going there someday. Ah, Moon, sweet Moon. I’ll leave my footprints there, just you watch. Even started taking lessons already.”
‘Moon walking lessons?” Madison asked.
“I think she means the flying lessons she’s getting from her mom’s third cousin or whatever,” Tony answered.
“Uncle,” JJ corrected. “My dad’s brother.”
Madison rolled her eyes. “Oh, that. I don’t really think learning to pilot an antique crop-duster counts toward astronaut training.”
“You bet it does. Everybody has to start somewhere.” JJ shrugged and frowned down at the control screen, where an unexpected message had just popped up. “Wait a minute … something—”
Red lights flashed and alarms whooped throughout the Mission Control room. On screen, the startled scientists at the moonbase looked around for the source of the problem. JJ flicked on the communications microphone.
“Moonbase, this is Earth Mission Control. Our sensor technicians are getting some unusual readings in your vicinity. Take a look around and tell me what you see, over.”
A voice came through the speaker. “Uh, Mission Control, this is Moonbase—what kind of readings? What should we be watching for? Over.” It was strange to hear her brother Dylan’s voice distorted by the speakers on the wall. JJ glanced at the communications screen again and consulted her mission handbook to figure out what to do next. The other team members at their own stations in Mission Control scrambled to give her an update.
Beside her, Madison flipped to the correct page in the three-ring binder and skimmed down their list of emergency protocols. Her brows drew together. “That can’t be right. According to this, what we’re seeing is a—”
“Meteor shower!” Tony’s voice broke in from behind them at the sensor station.
“Right, meteor shower!”
JJ toggled the communications switch again. “Moonbase, this is Mission Control. Prepare for meteor shower. Over.”
“Meteor shower?” Dylan sounded more excited than frightened. “When? And how big is it?”
Flight Director Buchheim moved in front of the lines of computer stations, looking intent. “Communications officer, it’s your responsibility to make sure the moonbase team takes appropriate action.”
JJ felt a prickle of sweat on her forehead. The pressure was on. Leaning over to look at Madison’s emergency procedures, JJ scanned the instructions and spoke into the microphone again. “We’ll have time to answer any questions during debrief. Right now, protocol says to leave your stations. Take shelter in the bunker. Over.”
Dylan’s response over the wall speakers sounded impatient. “You realize how many experiments we’ve got running here, don’t you? Medical sciences, biosciences. The probe team is—”
JJ was so involved in the crisis that she let frustration filter into her voice. “Dyl, I’m telling you what the manual says. Just follow instructions. Get to the bunker—now! Over.” Her voice sounded harsh, and she gave herself a mental kick. A communications officer in Mission Control was supposed to stay calm and professional.
“Roger that. Over and out.” When Dylan’s freckled face appeared on the screen, JJ gave him a thumbs-up. Despite the current emergency, he looked so happy, so different from when they had first arrived for training ….
No one had expected an opportunity like this, especially so early in the school year. However, when their Earth Sciences teacher at Ellison High asked who wanted to go on a field trip, the entire class had been enthusiastic.
“It’s an interactive high-tech center, designed to get students interested in engineering and science—especially space science,” said the teacher, Mrs. Koslowski.
Is that hard? JJ wondered. Her interest was already piqued, since she had long been a space buff. “What do they do there?”
“The Challenger Center uses state-of-the-art technology and simulators to show us what it’s like to explore space. There are centers all across the US, Canada, South Korea, and the United Kingdom, and we’re lucky enough to have one nearby.” Mrs. Koslowski smiled. “You’ll actually feel like you’re on a real moonbase.”
“Sounds good to me!” JJ said.
“It’s sure better than a day of quizzes and reviews,” Tony added, and everyone chuckled.
As they had prepared for the field trip, JJ thought that maybe ninth grade would turn out to be fine after all, in spite of the fact that her little brother Dylan was in four of her classes this year. Sure, there were some advantages—they could study together—but it had been an irritation to JJ since the moment she heard about it. Who wanted their brother in class?
It wasn’t Dyl’s fault, she supposed. He hadn’t asked to be run over by a nineteen-year-old driver more interested in her cell phone than in steering her car.
JJ remembered it all as if it had happened last week, not two years ago—the Sunday afternoon phone call, her mom turning ghostly pale, JJ biting her lip and trying not to cry as her mom drove at breakneck speed to the emergency room, the two of them finding Dyl covered with blood on a narrow bed in a curtained-off area where ER staff bustled around him. She could still see it so clearly: their mom’s hands shaking as she signed some hospital forms, a doctor murmuring “He needs surgery immediately,” her eleven-year-old brother looking all crumpled and small as they wheeled him away on a gurney to the operating room ….
The accident had messed up not just her brother’s body, but his placement in school. He spent four months in a wheelchair after his release from the hospital, then graduated to leg braces and forearm crutches. During Dyl’s long recuperation, he was homeschooled by the Sutros, a retired couple who lived down the hall from the Wrens’ apartment. Fortunately for Dylan (and unfortunately for JJ), the Sutros were such excellent teachers that when he returned to school the next fall, he was able to skip a grade, even though he was a year younger than his sister.
Dylan no longer needed leg braces. He still limped and used crutches, but he was quick on the uptake and hadn’t lost his sense of humor. What he had lost, however, was his nerve. He didn’t ride his bicycle any more, much less do jumps on it. Dyl stopped trying new things, didn’t like to fly, and flinched whenever their mother drove faster than forty miles an hour. In other words, he was the exact opposite of JJ, who had been a daredevil since she learned to walk; she could never go fast enough, even when she was flying with her uncle in his airplane.
The day of the field trip to the Challenger Center for their space simulation, Dyl had looked typically nervous in the bus. “Just don’t volunteer me for anything,” he said. “I’d rather not be a redshirt.”
“You’re wearing green,” JJ pointed out, purposely misunderstanding him. “Goes really well with your copper hair and freckles.”
Dyl shot his sister a dirty look. “I mean, I don’t want to be one of those characters on a TV show who ends up getting killed before the opening credits. On the original Star Trek series the disposable characters always wore red uniforms, so people started calling them redshirts. How can you not know that?”
JJ grinned. “Your life is not a book or video game or TV show, Dyl. This is just a field trip, a perfectly normal activity. Nothing’s going to happen to you.”
Dyl looked away and crossed his arms stubbornly over his chest. “Tell that to the girl who hit me with her car.”
Ouch. JJ winced sympathetically. She knew she shouldn’t push her brother’s buttons, but sometimes he was such a worrier that she wanted him to let go and have fun.
“I’m going to volunteer to be a mission commander or something,” Tony said from the seat behind them. “An important job.”
“Or maybe captain of the Mars gymnastics team,” Madison teased. “At least you’re qualified for that.” Tony ignored her. Fortunately, the bus pulled up to their destination, so the banter was cut short.
When JJ saw the building sitting on the fringe between a business district and suburban homes, she didn’t know what to think of it. The squarish tan-brick building looked deceptively like a post office or school. But in front, towered a model of a rocket—life sized?—as well as a solar-power panel, and a large satellite dish much more powerful than anything needed for a home TV setup. An etched metal sign out front read: Challenger Center for Space Science Education.
While the students filed off the bus, JJ remained in her seat, staring out the window in a daze. “Hmm,” she murmured. “Moon mission.” Gazing beyond the window to the sky, she daydreamed about how light she would feel, skipping over the surface of the Moon in the much lower gravity. She grinned at the thought of her feet kicking up Moon dust.
“Hey, you fall asleep back there?” the bus driver called to JJ. Startled, she looked up to see that everyone was off the bus and jostling their way toward the building. Blushing, she jumped up from her seat and hurried down the aisle, brushing her blond hair away from her face. She muttered an apology to the driver, slipped off the bus and ran to catch up with the rest of the group.
Madison always calls me a Pollyanna wishful thinker—what if she’s right? she wondered. Mom can’t even afford to send me to college, so how can I become an astronaut in NASA’s elite space program? Then again, she would never get anywhere thinking like that. Raising her chin, she shoved away such discouraging thoughts and stomped down on her self-doubt. Someone’s got to be the first woman on the Moon—might as well be me.
The entry hall looked pretty much like any other school building, until Mrs. Koslowski gathered her students in the lobby and they all noticed the displays of miniature rockets, as well as posters of space shuttles, moonbases, space stations and stars.
“Now we’re talking,” JJ said in approval.
“Sure beats going to math class,” Tony said with a laugh. He had never been good at the subject, and since he needed help, JJ often did math homework with him.
Dylan had come in with their classmates, though he lagged behind because of his crutches. JJ was glad to see that her brother was talking to his friend George and seemed to have forgotten all about being nervous for now.
A tall, brown-haired woman wearing a blue flight suit met the class in the entryway. She gave them a bright, welcoming smile. “Hello, I’m your Flight Director, Commander Buchheim.” She gestured beside her to a dusky-skinned man also dressed in a flight suit. “This is Commander Zota.”
JJ’s gaze was drawn to him. He had a mysterious presence about him. She didn’t know how else to describe it.
Commander Zota, who looked as if he might be from India, spoke in a low voice. “Greetings.” His deep gray eyes seemed old and wise, though there were no wrinkles around them. He was handsome—despite a jagged scar down his left cheek—and if it hadn’t been for his pure white hair, he could have passed for a man in his thirties.
“If you’ll come with me, we can start your mission briefing,” Buchheim continued. Zota directed them toward a door in the nearby hall.
In the mission briefing room, which looked like a normal classroom to JJ, she sat with Madison and Tony. Her brother and George sat several rows away.
“Your teacher should have already gone over some background material with you,” Commander Buchheim said. “So who can tell me how far the Moon is from the Earth?”
“A million miles?” Madison said.
“Not a bad guess,” Commander Zota said. “But a bit high.”
A snort erupted on the other side of the room, and Dyl’s friend raised his hand. “384,000 kilometers, give or take,” George said when the Flight Director called on him. “That’s just under a quarter of a million miles.”
“Good. And how big is the Moon compared to the Earth?” Commander Buchheim asked next.
JJ knew the answer. She raised her hand. “About one-fourth the size, but Moon gravity is only one-sixth of Earth gravity. So if a person weighs a hundred pounds here, they’d only weigh about seventeen pounds on the Moon.”
“Thank you. That was very thorough,” Buchheim said. “Did you also know that the same side of the Moon always faces Earth? Some people think that the side of the Moon that faces away from us is the dark side, but there’s no such thing as a permanent dark side—just the far side. Both sides get periods of light and darkness, night and day. Does anyone know how long day and night are on the Moon?” No one answered. “A Moon day is about two weeks long, followed by two weeks of night. What color is the sky on the Moon?”
“There’s no atmosphere, so it’s like being out in space,” said Dyl, who loved science fiction. “The sky looks black even during the day.”
After sharing more background about the simulated adventure, the Flight Director gave everyone job assignments: medical technicians, life-support scientists, isolation specialists, data officers, robotic scientists, and other jobs. JJ and Madison were assigned to the communications team.
The group was split in two and sent to separate rooms-one a mockup of a base on the lunar surface, the other a replica of Mission Control. JJ watched Dyl go through a painted door with the moonbase team to catch their “transport” to the Moon.
While JJ was at first disappointed to be “stuck on Earth,” she quickly became engrossed in her tasks. Each team in Mission Control worked with their counterparts on the moonbase side of the simulation. Mission Control was a large room that held rows of workstations with computers built into them. Glass observation windows covered one wall. On the front wall, a massive video screen was split into several sections of data labeled Eco, Bio and Geo, along with a view of the Main Control Center, or MCC, at the moonbase.
It all felt incredibly authentic. Why couldn’t classes be more like this? The scenario held JJ’s attention better than learning from a book, and she was completely swept up in it. By the time the meteor shower emergency occurred, she actually felt alarmed for her brother and the rest of her classmates, who were really just on the other side of the wall.
After the meteor shower adventure, the moonbase crew returned to Earth, while JJ, Madison, Tony and the other half of the students took their turn at the moonbase as a relief team. When the mission was over, JJ felt exhilarated. “That was the next best thing to really being there,” she said.
At the end of the field trip, she saw that even Dyl looked satisfied with what he had accomplished. It was disorienting to board the school buses for their return to the real world. Looking through the bus window at the Challenger Center, JJ made up her mind that she wanted to go back.
When JJ and Dyl got home from school that afternoon, their mother was changing clothes, getting ready for her second job as an evening desk clerk at a local hotel. “I can see you’re both excited, and I want to hear all about your field trip,” she said, looking harried. She pulled her blond hair (a shade darker than JJ’s) back into a ponytail. “But I’m late for a staff meeting. You two will have to fix your own dinner—sorry, but my shift ran long at the coffee shop.”
Dyl sat down on the sofa beside their tuxedo cat Spock and gave him a skritch behind his pointy ears. “No problem, Mom.”
“Got it covered,” JJ said. The Wren kids knew the routine by now, and rarely complained. They could fend for themselves when it came to dinner. They had to. After all, their mom worked two jobs and could still barely afford the rent on their little apartment. They didn’t have luxuries, but they had enough.
JJ, for whom speed was the most important cooking ingredient, stuck to basics like tuna melts or mini-pizzas. Dyl had learned to cook as part of homeschooling, in a class Mrs. Sutro called “Applied Chemistry.” He enjoyed perching on a rolling stool in the kitchen while he made complete meals from scratch.
“I’ll make chicken fajitas if you’ll clean the kitchen,” Dyl said.
JJ jumped at the offer. “I’m in.”
Their mother grabbed her purse, gave each of them a kiss and headed toward the door of their small apartment. “Love you both whole bunches,” she said, opening the door to go. “Don’t forget to feed Spock.” She paused to look down at an unmarked envelope lying on the Welcome mat in the hall, then bent over to pick it up. “What’s this?”
JJ walked over to take a look. “Wasn’t there five minutes ago when we came home.”
“Probably pizza coupons or something,” Dyl said.
JJ glanced up and down the hall, but saw no envelopes in front of the other apartment doors, which were closed. There was nobody to be seen.
Dyl petted Spock, who purred loudly. “What’s it say?”
Preoccupied with fishing her car keys out of her purse, their mother handed the envelope to JJ, who tore it open to find an elegant printed invitation, complete with the Challenger Center logo at the top. She read aloud with growing amazement and puzzlement.
 
Greetings,
Jennifer Juniper Wren & Donovan Dylan Wren.
Your interest and potential have been noted.
You are cordially invited to join a select group of students for
a private advanced mission at
the Challenger Center.
This is a one-time-only offer to participate, free of charge,
in an extraordinary, exciting adventure.
 
The date listed was that coming Saturday, from 9:00 am to 4:00 pm, and the invitation was signed by Commander Benjamin Zota.
JJ handed it to her brother and let him read it for himself.
“Weird,” Dyl said. “We just left the Center an hour ago. Why’d we get picked out of the whole class? And how could the message have gotten here so fast?”
“Maybe they sent everybody an invitation.” JJ’s brows pulled together.
“But how did Commander Zota know our names and address, and that we’d be interested?” Dyl asked.
JJ hoped she had been chosen for her own merit, but there was no doubt in her mind about whether she wanted to go. “Either way, I’m in. How can we pass it up?”
Mrs. Wren shook her head, looking worried. “You know we can’t afford extra activities like this for you right now. We’ve still got medical bills and rent, and my hours might be cut back—”
JJ showed her the invitation. “Mom, it’s free!”
Their mother looked unconvinced, so Dyl chimed in. “We didn’t get to tell you much about our field trip today, but it was the most fun I’ve had since the accident. For a while, I even forgot about it.” Obviously uncomfortable being so serious, he resorted to humor then, his favorite method of coping with life. Although there was a twinkle of mischief in Dyl’s eyes, his lips gave a mock quiver, and his voice cracked with melodrama. “Please, Mom? You wouldn’t say no to your only son, would you?” Their mother tried to suppress a laugh at his fake manipulation. Good. She was almost convinced.
Spock jumped down off the sofa and rubbed himself against their mother’s ankles, apparently doing his best to help.
“It’s this Saturday,” JJ prodded. “You can drop us off on your way to work. We’ll make our own lunches and everything.”
When Dyl quietly added, “I really want to do this,” that sealed the deal. Their mother agreed, and as far as JJ was concerned, Saturday couldn’t come fast enough.
***



Two
At the appointed time on Saturday morning, Mrs. Wren dropped JJ and Dyl off at the Challenger Center. With well-practiced movements, Dyl opened the car door, swung his legs out, positioned his crutches, and hauled himself up.
JJ scrambled excitedly out of the car. “Love you, Mom! We should be finished by four. I’ve got my cell phone.”
“Love you both whole bunches,” their mother answered automatically. Shutting the car doors, JJ grinned and gave her mom a thumbs-up. Mrs. Wren smiled back and drove away.
Moving quickly on his crutches, Dyl made his way to the door while JJ gave their mom a final wave. The parking lot looked empty, and JJ assumed the other invitees had already gone inside. She wondered how many had actually been invited.
“It’s not open,” Dyl yelled. He stood by the entrance and rattled the door to demonstrate. “This is a problem.”
JJ walked toward him. “We’re not too early. Where is everybody?”
He groaned. “It’s the wrong time, isn’t it? Or the wrong day maybe? What if we were supposed to go to a different Center? Did you bring the invitation?”
JJ took a deep breath. It didn’t take much to send her brother into “nervous mode.” She got out the mysterious card and scanned it again, but she had already double-checked everything. “Pretty sure there’s no mistake. Don’t be such a worrywart. You read the invitation as many times as I did.” She sat down on the step and turned her eyes to the tall rocket model that stood outside the front door. Its sleek shape certainly looked impressive.
As if he didn’t believe her, Dyl pulled an index card from his pocket and verified the information. He nodded to himself. “Check.” During his year of homeschooling with the Sutros, he had gotten into the habit of writing everything he needed to know on index cards and carrying them around with him. Dyl looked at his watch. “We’re three minutes early”
“It’s Saturday morning, just relax.” In truth, JJ was as eager as her brother, but she tried to stay calm and collected. Pilots and important space mission personnel had to be calm and collected.
Though it made Dyl feel more secure to put details in writing, she was too impatient to record everything as he did. JJ had a pretty good memory, and as far as she was concerned, if she couldn’t remember it, it must not have been important in the first place. Dyl eased himself down and sat on the steps, while JJ climbed onto a waist-high cement wall to get a better view of the parking lot. “Here comes someone now, turning into the lot, it’s a—whoa—a limo!”
Dyl gave a snort. “Right. Why didn’t you just say star-ship?”
JJ ignored her brother’s scoffing remark. “Someone’s getting out. A girl about my age, and she’s coming this way.”
The girl was short and thin, with straight black hair that hung halfway down her back. She came up the walkway toward them as the limousine glided away. JJ jumped down off the wall to greet her, grinning. “Hi, I’m Jenny June, but my friends call me JJ.” She pointed toward the steps, where Dyl remained seated; he couldn’t move easily enough to jump up. “And that’s my brother Dylan.”
“Just Dyl,” Dylan corrected.
The new girl did not smile. “Park Song-Ye,” she introduced herself coolly.
JJ pursed her lips for a moment. “Your name is Park?”
The girl crossed her slender arms and frowned irritably. “Park is my last name. It’s Korean. My given name is Song-Ye.”
“Then why did you say your last name first?” Dyl asked curiously.
Song-Ye barely gave him a glance. “Because that’s the way we say it in Korea. My father is a diplomat from South Korea, and we’re very proud of our culture.”
“But you’re not in Korea, are you?” Dyl persisted. Sometimes when he got an idea in his head, he just couldn’t let go. “Why—”
“Song-Ye, did you say?” JJ cut in quickly. “That’s really pretty.”
Song-Ye rolled her dark brown eyes and shrugged one shoulder. “Whatever.”
Though a little put off by the girl, JJ decided to cut her some slack. Maybe Song-Ye wasn’t used to getting up early on weekends.
Just then, a tall young man jogged up, his light brown skin beaded with sweat. JJ wondered where he had come from, since she hadn’t noticed any cars. He was dressed in jeans, Nike basketball shoes and a well-worn Seanjohn t-shirt. He nodded politely to each of them while he caught his breath. “Name’s King.”
“King?” Song-Ye cocked her head at him. “As in, ‘Who died and made you king?’”
JJ was surprised at the girl’s rudeness, but the newcomer grinned. “Nuh-uh. First name’s Elton, but everybody calls me King.” He glanced at his watch and gave a satisfied nod. “Three blocks from the bus stop, and I made it exactly on time.” They went through a new round of introductions. It turned out that they came from different schools, which made JJ curious about how widely the invitations had gone out … and why there weren’t more eager students here.
“You here for the private advanced mission?” King asked.
“Yes, but the door’s locked and we can’t get in,” Dyl said. “And it’s nine o’clock right now.”
As if his words triggered a response, the entrance to the Challenger Center unlocked from within with a loud clack. The door swung open to reveal a handsome, white-haired man in a blue flight suit standing in the doorway. JJ immediately recognized Commander Zota.
“Greetings, cadets. I am your Flight Director for today. Please come in.”
“Cadets?” Dyl asked. “You mean us?”
Zota held the door open for them.
“Yeah, as in, a few of us are total space cadets,” Song-Ye muttered.
Dyl swung forward on his crutches, shooting the Korean girl a mischievous look. “You say that like it’s a bad thing.”
As they went inside, JJ threw a last glance over her shoulder, but saw no cars in the parking lot, no students rushing for the door. She felt oddly disappointed. “I expected more people to show up. Who wouldn’t jump at a chance like this?”
Zota cocked an eyebrow at her. “I invited only you four.”
“Really?” JJ looked at her brother in surprise. “But why did you pick—”
“All in good time.” Zota led them down the short entry hall. “Today, we’ll use the advanced briefing room, where you’ll learn more about each other and about your mission.” He opened a door that JJ hadn’t noticed on their trip to the center only a few days earlier. Good, something new already. When the others hesitated, JJ bounded through the door to look around. Dylan entered last.
Though the room was small, it held a lot of equipment they hadn’t seen in the primary briefing room. The walls were covered with at least ten high-resolution viewscreens, each of which showed a different view of Earth transmitted from satellites. A silver panel blinked with rows of multicolored lights; other consoles had rows of toggles and buttons. The room’s ceiling was black and glittered as if lit by thousands of stars.
“Cool,” Dyl whispered.
JJ caught her breath in delight. “If I had this in my room, I don’t think I’d ever go to sleep. I’d just lie there stargazing.”
“Looks pretty accurate, too,” King said, pointing out patterns overhead. “There’s Orion the hunter, Cygnus the swan, Ursa Major … ”
Song-Ye scoffed. “What are you, an astronomer?”
“Amateur,” King admitted. “But yeah, I’ve got my own telescope at home.”
“How’d they do this?” Dyl asked pointing to the ceiling. “Fiber optics?”
“Yes, excellent,” Commander Zota said. “All part of the immersion experience. Please, make yourselves at home.”
Though it was a sunny autumn day outside, the room’s windows were completely blacked out. A model of the solar system set into the starry ceiling provided plenty of light, however, especially from the “sun” at the very center.
King gave a low whistle. “Pretty nice set-up you’ve got here, sir.”
JJ walked over to the corner where King stood, admiring what seemed to be a complex communications center. “Cool,” Dyl added, joining them. “This is way more HALO-esque than anything we saw last time. They must keep the really high-tech stuff for the advanced missions.”
Song-Ye sighed heavily. “Who cares, it’s just a big toy.”
“I find it interesting that you would think so.” Commander Zota regarded her. “But I assure you, it is much more than a toy. Perhaps it’s time we began our briefing. Everyone, please find a seat.”
Consulting a printed sheet he held, Zota said, “Now, if you will be so kind, I’d like to verify the information I have about each of you. Mr. Elton Elijah King?”
“Present, sir,” said the polite young man. “But most people call me King.”
The commander nodded and made a note on his sheet. “According to my records, you are a member of your school’s student council, an amateur astronomer, and an Eagle Scout.”
“Actually, sir, I haven’t made Eagle yet. I’m still working on my project.”
“Ah.” Zota jotted something on the paper. “Tell us about your family.”
“I’ve got twin sisters who are in third grade. My mom works at a library, and Dad’s a butcher at Costco. But music is what my family is really all about. We like all kinds of music. Sometimes my parents get a gig for a few nights in a jazz club, where Mom sings and Dad plays horn. We do all right. Our Irish Setter is named Copernicus, like the astronomer, or Copper for short. That’s about it.”
Zota moved to the next name on his list. “Park Song-Ye. I assume we should address you as Song-Ye?”
“Sure, why not?” the Korean girl said without looking at him.
“You are fluent in five languages, an honor student, an accomplished dancer, and adept with electronics. In fact, when your class was here for a simulation last week, you handled the emergency in quite an interesting manner, did you not?”
Song-Ye blushed and pretended to study the carpet. “Some people found it interesting.”
JJ wondered why the other girl was being so gruff and why Dyl seemed to find her intriguing.
“What’d she do?” Dyl asked. “Pull the fire alarm and evacuate the building?”
Song-Ye glanced at him with a flash of interest. “No, but maybe next time … ”
“Actually, Cadet Park managed to access the administrator’s console and reprogram part of the simulation, so that the asteroid was deflected and never came close to the space station.”
Dyl smacked his palm against the center of his forehead and muttered, “The Kobayashi Maru solution? That’s total overkill.”
“Whatever,” Song-Ye said. “I didn’t want to lose.”
Zota raised an eyebrow and said in a mild tone, “And yet the point of the exercise was to learn to work as a team.” When she didn’t answer, he said, “Tell us about your family.”
Song-Ye gave a noisy sigh. “My father is a diplomat for the Republic of Korea. My mother is a heart surgeon. They’re both really important and busy. We move a lot.”
“Any brothers or sisters? Pets?” JJ asked.
Song-Ye shook her head and studied the carpet again.
“Donovan Dylan Wren, Jr.,” Commander Zota read from his notes.
“That’s me,” Dyl said, “but—”
Song-Ye snickered. “You’re Junior. I think I’ll call you that.”
“I go by my middle name,” he insisted. “Just call me Dyl, like the pickle.”
“Actually, that’s spelled differently, Junior,” Song-Ye whispered.
Zota nodded, making a note. “Indeed. You are a fast learner, excellent at video games without being addicted to them, a proficient cook, and a good writer. Tell us about your family.”
“Dad died a few years ago. Mom’s been single since then and works two jobs to support us. Our cat’s name is Spock, I don’t have any brothers, and JJ’s my only sister. She can tell you about herself.”
“Very well,” Zota said. “Jennifer Juniper Wren.”
“Mom calls me Jenny June, but my nickname is JJ. That’s what I prefer.”
“You take flying lessons, are superior at math and problem-solving, are quite daring, and have excellent reflexes. Is there anything you’d like to add about your family?”
“Our dad was a firefighter. His brother is my flying instructor. And I’m always ready to fly.”
***



Three
“Today, you will go to the Moon.”
Commander Zota addressed them from the front of the room, looking as formal and serious as if he were briefing the Joint Chiefs of Staff in the White House. A close-up of the cratered lunar surface appeared behind him.
Dyl gave a nervous half-laugh. “So we’ll be back for lunch then?”
Simultaneously, JJ said, “I’m in!”
Song-Ye merely said, “Pfft. You don’t have to treat us like little kids. We know the difference between pretend and reality.”
King politely raised his hand and waited for Commander Zota to nod at him. “Sir? When I was here with my scout troop, we had eighteen guys to run all the stations, split up between Mission Control and the space simulation. Don’t we need more than just four of us?”
JJ leaned toward him and whispered, “Website says they can fly a mission with only five to a side.” She was disappointed to hear that they were going to run the Moon simulation, which she and Dyl had done with their class a few days ago. She had hoped for one of the other simulated adventures—Space Station, Comet, or Mars. Well, at least she would get more hands-on experience this time. Maybe she’d get to do more than one job.
Zota pressed his hands palm to palm at waist level in a position that seemed to enhance his concentration. “Due to the special nature of this particular mission, I have made some … adjustments to the protocols. You four will be assigned to the moonbase. I will handle operations in Mission Control, once you are on your way.”
JJ nodded slowly. Good. This would definitely be different.
“This particular scenario will take place farther in the future,” Zota continued. “Therefore, both the moonbase and Mission Control are more complex than in any mission you’ve done previously. More high-tech, if you will.”
“Oh, I will,” Dyl said, rubbing his hands gleefully together. “You’d better believe I will!” He whipped out a pencil and note cards, and started taking notes.
Under his breath, King started humming Frank Sinatra’s “Fly Me to the Moon.”
“What are the job assignments?” JJ asked. She was already familiar with the communications station, but she hoped for something more challenging. She brightened hopefully. “Need a pilot?”
“I’d rather be taking my ballet lesson right now,” Song-Ye said.
“Oh, that may come later,” Commander Zota replied cryptically, and JJ wasn’t sure what he meant. He paced around in front of them, very serious now. “Let me explain what we’re doing here, and why it’s important. Space programs in the United States and around the world have had incredible triumphs that it would take me all day to list, but they have also faced tragedies. In 1967, a terrible fire occurred on the Apollo 1 launchpad, killing all three astronauts aboard.”
JJ felt as if someone had whacked her in the stomach with a sledgehammer. A fire. She had heard of the Apollo 1 disaster years ago, but hadn’t thought about it since before their father’s death. A fire! Her hands clenched into fists, and she forgot how to breathe. She saw Dyl swallow hard and turn pale. He flashed a glance at JJ to see how she was reacting, then looked back down at his index cards and kept taking notes.
JJ told herself to snap out of it. Jet pilots, firefighters, astronauts—all of them knew what they were risking to do their jobs. And that was exactly the type of job she planned to have, so she might as well start accepting the risks right now. She would just have to do her best not to think about fires. She forced herself to relax and start breathing normally, hoping no one but Dyl had noticed.
Zota slowly nodded. “The Challenger Centers were created to honor the brave crew of the space shuttle Challenger, which exploded shortly after liftoff in 1986. One of the purposes of the Challenger mission was to teach students—from orbit—how valuable space programs really are. Soviet cosmonauts, astronaut trainees, test pilots, pioneers of rocketry … so many people gave their lives to help move the human race forward. Progress is not easy, nor is it free. These people are all heroes, visionaries who saw a better tomorrow and refused to let things stay as they were.
“The Challenger Centers are designed to teach students the importance of pressing forward and striving to do things that haven’t been done before, to look for new frontiers. Explorers and pioneers know that they will face danger and hardship when they set off across new landscapes. But they go anyway—to discover the unknown. What they are doing is crucial, not just for themselves, but for humanity as a whole. That is the sort of spirit I need from you cadets today.”
Song-Ye just rolled her eyes, but JJ found the commander’s speech inspirational.
King asked, “You want us to be pioneers?”
“Do we get extra credit?” Dyl quipped.
Zota gave them a faint smile. JJ wondered what the man had seen in his life to make his gray eyes look so ancient. And what had caused his scar? “Bear in mind that you four have a comfortable life because someone else took risks or tried something new. They worked hard to make their ideas a reality. The future is your choice. You can’t just sit at home and expect someone else to take care of it for you. If we allow ourselves to become too complacent, the human race will not be prepared for crises we might face in the future. The human spirit needs challenges. For the sake of our future, humanity needs brave people like you to reach your full potential, and make your lives count.”
After giving them a brief summary of the scenario, Commander Zota said, “For today’s mission, you will all need to double-up on job assignments.” JJ grinned as the commander continued, “At the moonbase, you will be setting up a new solar-power array. There are supplemental missions to use the lunar telescope to perform astronomical readings and to process resources mined from the lunar soil. Because there are so few of you, it is imperative that you cadets learn to work as a team to solve complex problems.”
Dyl sighed. “Don’t tell me—I’ll be the team water boy, right?”
Song-Ye glanced at his note card. “Double-up is hyphenated, Junior.”
Dyl erased something on the card, blushing bright red.
“Each of you will be given significant responsibility,” Zota said. “Before we continue, I would like to familiarize you with the communications set-up here, since it is similar to the one you’ll find on the moonbase.”
Zota showed them how to activate the comm console, how to select the proper frequencies, and how to speak into the slender microphone pickup or use the headset. JJ was familiar with the basics from her earlier exercise during the field trip, but this seemed even more real—like an actual, working system.
“Also,” the commander pointed out, “the Moon is nearly a quarter of a million miles from Earth, while the speed of our signal—the speed of light—is a mere 186,282 miles per second. Therefore it takes 1.3 seconds for a message to travel from Earth to the Moon, which will produce a noticeable lag when you talk to anyone at Moonbase Magellan.”
“That doesn’t sound like much,” JJ said. “Would you even notice it in a conversation?”
“It does interrupt the flow. Remember that if the person on the other end responds, it takes another 1.3 seconds after they speak for their message to reach you. That means it is important to remember to say ‘over’ when you finish what you’re saying, so the other person knows it is safe for them to speak.”
“We’ll remember,” Dyl said. “Over.”
JJ elbowed him.
“If it’s so high-tech, why isn’t the system just voice-activated?” Song-Ye asked.
Mr. Zota considered her question, his face serious. “We have that technology, of course, but only the human mind has the discretion to know which words are important to share, and which are not. It is not necessary—and sometimes not even wise—to transmit every comment.”
“Makes sense,” JJ said. “In the movies The Right Stuff and Apollo 13, there were plenty of things going on that Mission Control didn’t tell the astronauts about—especially the problems.”
“If there were problems affecting me, I’d rather know about them right away,” Song-Ye argued.
King shrugged. “I saw those movies too. The guys in Mission Control waited until they had a solution to a problem before they turned on the mic to tell the astronauts about it.”
“Most often, the reasons for not turning on the mic are quite simple,” Commander Zota said.
“Right. The people in Mission Control might be talking about what to have for lunch,” King said. “The astronauts wouldn’t need to hear that stuff.”
“Or,” Dyl added, “they might just have to sneeze or burp or make some other embarrassing bodily noise.”
Song-Ye raised both hands in mock surrender, as if someone were holding a gun to her back. “Got it. I withdraw the question!”
After her acquiescence, Commander Zota gestured the Korean girl to take the seat at the comm console. “Now, if you would, Cadet Park, we should be receiving a message from the moonbase right about now. Please make sure we’re ready to receive it.”
Accepting the instructions with a pfft sound, Song-Ye bent, flicked a switch and pushed the Receive button. JJ thought she saw a flicker of real interest, maybe even a hint of a smile, on the other girl’s face and wondered how much of the Korean girl’s stick-in-the-mud attitude was just for show.
The comm console became active, and static blasted from the speakers. Dyl quickly reached over to adjust the tuning, as Commander Zota had shown them, and the static resolved into crystal-clear sound. A picture of a woman’s face appeared on the viewscreen above the communication console. She looked young and confident. Behind her was a high-tech room with other stations and several oblong windows that showed a swath of stars and a desolate cratered landscape.
“Cadets, this is Chief Noor Ansari of Moonbase Magellan. Welcome to the moonbase, and thank you for taking part in our Virtual Visitor program.” Her golden-brown eyes seemed to look right through the screen at all of them. Her chestnut brown hair was pulled back to reveal an oval face. Even though it must have been a costume, her blue flight suit looked convincing. JJ noticed, however, that her patch sported a logo that was not NASA.
Since they had seen no one but Commander Zota in the Challenger Center that morning, JJ assumed this “live” message was a recorded video that was used over and over again for student simulations.
“Other than the International Space Station Complex, Moonbase Magellan is the largest modular human habitat ever constructed and used outside of Earth’s atmosphere,” Ansari continued. “The base was built to support up to twelve full-time workers. Our crew is made up entirely of international scientists who volunteer their time. Currently our staff is reduced, but we are managing to meet our mission requirements. It’s a long assignment here, up to a year at a time.”
The moonbase chief seemed disappointed when she mentioned the smaller crew. JJ leaned over and whispered to her brother, “If this were real they’d probably have thousands of volunteers to choose from. I’d sure volunteer.”
Onscreen, Noor Ansari continued talking. “Each dedicated volunteer on our crew is responsible for raising enough private funds to support his or her entire stay at this base. That can cost as much as half a million international credits, so you see it’s quite a challenge.”
King gave a silent whistle. “Wonder what that translates to in dollars?”
Song-Ye made a pfft sound again. “It’s not real anyway. As in, it’s all Monopoly money.”
“Shh!” Dyl said, scribbling furiously on a note card. “Why did you bother coming here if you’re going to be such a wet blanket?”
The girl huffed. “Because the invitation said this was an important, exclusive event, Juniper. It was a matter of pride.” She looked away, and her arrogance melted for an instant. “And … I am very interested in space.”
On the transmission, Noor Ansari indicated a screen that showed a gray rocky landscape without any sign of plants or animals. It was obviously supposed to be the lunar surface. They saw a rover vehicle rolling toward a fanlike array of mirrored panels that looked like a giant silver sunflower. “Moonbase Magellan gets its power from solar panels, which were manufactured at the International Space Station Complex, or ISSC, then flown here for installation. We are about to increase our energy capabilities by erecting a new solar-power collector.”
Ansari continued, “In my next transmissions, I’ll show you each module of the moonbase. Thank you for tuning in, however many of you are listening. It’s good to know that some people are still interested.” She forced a bright smile. “See you then!”
The screen went dark. JJ leaned forward and searched around the control panel for a button that would start the next segment.
“That’s all the time we have right now,” Commander Zota said. “We need to prepare for your mission.”
“Isn’t this our preparation?” Song-Ye asked sharply.
The flight director didn’t take offense. “Certainly, to an extent. But listening to a briefing is different from actual hands-on training. I have a surprise. For the first phase of today’s mission, you will each put on a real spacesuit.”
***



Four
JJ, King, Song-Ye, and Dyl went to the changing room mockup, a room that had served as an imaginary shuttle cabin during their school trip. On the earlier mission, students had struggled into jumpsuits while a launch clock counted down. Now JJ saw that for their Saturday mission the jumpsuits had indeed been replaced with full-fledged spacesuits, complete with helmets, boots, and life-support packs, that looked to JJ like futuristic suits of armor.
“No wonder this is a special invitation-only deal,” King said. “They couldn’t possibly get suits like this for all the kids in a class.”
The suits appeared to be brand new. JJ touched one. “Looks like the real thing.”
“It is.” Zota stood at the doorway, regarding them all. “Now, before you suit up, I must give you a more specific safety briefing. Please pay careful attention. Conditions on the Moon are dangerous, so your life may depend on knowing exactly how your spacesuit works.”
Dyl groaned, balancing himself on his crutches. “Another briefing? Aren’t we safe enough already?” Still, he fished a note card and pencil out of his pocket and prepared to take notes.
Tossing her long, dark hair, Song-Ye eyed the disassembled suits. “Why don’t we skip the extra briefing and get to the main event? Let’s get this part over with as fast as we can.”
“What’s the rush?” JJ understood impatience to get to “the good stuff,” but in this case, putting on a real spacesuit was good stuff.
“I can only give up a few hours today. My chauffeur will be back for me at one o’clock.”
JJ frowned. “Why? The invitation said 9:00 am to 4:00 pm.”
“I …” The dark-haired girl glanced away, her cheeks turning pink. “I told Winston to come back early, just in case I got bored.”
JJ guessed that as a diplomat’s daughter, Song-Ye must be used to bypassing procedures that everyone else had to follow. Annoyed by the girl’s attitude, JJ imagined how her life must be—free of inconveniences that normal people like Dyl and JJ had to deal with. Song-Ye probably skipped lines at Disneyland, received backstage passes to concerts, sat in box seats for plays and symphony performances, went on private tours after hours in museums.
Commander Zota did not show any favoritism. “You’re part of a team here, young lady, and all of you need these safety instructions. You will find the briefing to be well worth the time if your suit integrity is compromised or you run low on oxygen.”
“Let’s all buy into the simulation,” King said, giving Song-Ye a friendly smile. “What’s the worst that could happen?”
“We accidentally push her out the airlock?” Dyl said.
Zota raised an eyebrow. “Safety is a serious business. The lunar environment is unimaginably harsh—more so than the most inhospitable place on Earth. Therefore, we use a buddy system. It is a matter of survival. The slightest mistake could kill you, and innumerable precautions must be taken.”
“That’s why pilots and mission personnel use detailed checklists,” JJ said. Whenever she took a flying lesson, their uncle Buzz made her go through every step of the safety inspections to his satisfaction. She had learned quickly that if she wanted to get airborne as fast as possible, she had to do each item on the checklist and do it well. “Our uncle who’s a pilot always says, ‘Skipping the safety checklist is about as smart as skipping breathing.’”
Song-Ye rolled her eyes, but JJ wanted to do this right. She caught her brother’s alert gaze.
“You know me,” Dyl said. “I’m all for safety.”
King spoke for all of them. “We get it, sir. We’ll follow instructions.”
“Very well, then.” The commander turned to the disassembled suits, assessing them. “First we must find suit components to fit you all. You are rather tall Mr. King, but I believe I can accommodate everyone.”
King grinned. He stood a dozen inches taller than Song-Ye, who topped out at five feet. Dyl was slightly taller than the Korean girl (though he looked shorter when using his crutches), while JJ fell halfway between King and Song-Ye in height.
After rummaging around for a bit, Zota began to hand out components. Dyl looked at the bulky pieces in dismay. “You expect me to walk wearing this?”
“I’ll help you,” JJ said, though she wondered if her brother could move around in the cumbersome suit.
Zota’s eyes held an odd mixture of concern and mirth when he looked at Dyl. “Trust me, Cadet Wren, once the simulation starts, you will find yourself quite capable.”
Dyl still looked dubious. “No problem, then. I’ll try it.”
JJ knew he would, although a failure would only lower his already fragile self-esteem.
From a set of metal lockers, Zota took four slithery garments that looked like long underwear, as well as a stack of padded, absorbent rectangles with adhesive tabs at the corners. He dangled the long underwear in front of them. “This is your Liquid Cooling and Ventilation Garment, or LCVG. It is a liner that goes between you and the rest of the spacesuit. Its function is to remove the excess body heat you’ll produce as you move and work outside in the lunar environment.”
“That other thing looks like a disposable diaper,” Dyl joked.
Commander Zota raised one eyebrow. “Essentially correct. It is your MAG—Maximum Absorbent Garment—designed to collect an astronaut's urine during lengthy activities outside the moonbase.”
“Ick.” JJ put a hand over her mouth to suppress a giggle. “That’s an acronym for Insanely Cruel Knowledge. ICK.”
“Uh-huh. That MAG thing might take some getting used to,” King said.
Song-Ye was mortified. “Absolutely not. I’ll wait until I can use a real restroom. I’m not wearing a diaper.”
Commander Zota’s keen eyes studied her. His scar darkened. “Is that so, young lady? Consider this: suiting-up properly takes anywhere from thirty minutes to an hour, depending on your proficiency with the suit. Once you begin a project on the lunar surface, I’m sure you’ll agree that it would be impractical to run inside simply for a ‘rest’ break.”
“Just put it on, Song-Ye,” JJ sighed. “Nobody’s going to make you use it, but you’ll have it, just in case.”
Dyl laughed. “C’mon—stop whining, put on your big-girl space panties, and show us how long you can hold it.”
Without meeting anyone’s eyes, Song-Ye grabbed a MAG and an LCVG.
Zota gestured toward the doors in the hall. “You may put them on in the restrooms. Once you’ve donned the inner garments, I will fit you with the exterior components of the suits.”
Coming out of the bathroom in her high-tech clothing, JJ felt much more self-conscious than she’d expected about the absorbent garment that fit snugly at her waist and legs. She told herself that the awkward MAG wasn’t really a diaper, but it didn’t help. Back in the main changing room, she found King still adjusting the clingy fabric on his arms and legs. Dyl had managed to dress himself as well and seemed full of excitement.
When Song-Ye finally emerged from the bathroom, she wore an impatient frown along with her clingy suit. “This seems like a lot of trouble just for a simulation.”
“Ah, but you’ve only just begun,” Commander Zota said. “Now, we can suit up in earnest. First, we connect the EMU Electrical Harness, which is called the EEH for short. It’s basically your electronics package. Then we attach the EEH to the Hard Upper Torso, or HUT—a rigid shell that protects you and supports the other components.”
“Lots of acronyms,” JJ remarked.
“Some of the names are just abbreviations, not acronyms,” Song corrected her. “Technically, it’s only an acronym if the shortened form makes a pronounceable word or name—like scuba or NASA.”
“LOL,” Dyl quipped, and the others groaned.
Commander Zota waited for them to quiet down. “It’s important to know your equipment, but using the complete technical name for each item is unnecessary and can actually interfere with communication. Abbreviations save time.”
He helped the four companions hook up their systems, explaining each step. “Your Primary Life Support Subsystem provides oxygen, power, temperature control, communications, warning indicators, and so on. A spacesuit is a self-contained environment, the equivalent of wearing a human-shaped submarine.”
After attaching their arm components, they all claimed helmets and treated the inside visors with an anti-fog compound. Though he must have done this countless times before, Commander Zota referred to the detailed checklist for each step.
Just like Uncle Buzz’s preflight checklist, JJ thought. “When a small mistake could cause disaster, it’s a bad idea to rely on memory alone,” her uncle often said.
JJ thought back to a ski trip her family had taken years ago. At the time, she had considered it a pain to put on the long undergarments, ski pants, layers of socks, ski boots, sweater, jacket, hat, glove liners, gloves. But that was nothing compared to this!
Dyl nudged her. “Remember when we went to the fire station and got to watch Dad put on all his gear before going out to fight fires? He didn’t complain, and I’m not about to complain either.”
JJ remembered. Their father had always been courageous and careful, but his equipment hadn’t been able to save him five years ago, when a burning ceiling had collapsed on him during a rescue. She had inherited her sense of daring from him. She was practically fearless, in fact—except for fire. JJ shuddered.
“You sure take this simulation seriously, sir,” King said.
Zota gave him a thoughtful look. “The more accurate the experience is, the better you can learn from it. Make it count. By the end of the day, I believe you will understand a great deal.”
“When do we start the mission?” Song-Ye was having trouble getting into her boots. “Is all this really necessary?”
Zota continued as if he hadn’t heard. “Because of the Moon’s lack of atmosphere, walking on its surface will be like stepping out into hard vacuum. Your spacesuit maintains your body’s integrity. If your suit fails, your tissues explode and freeze. We wouldn’t want that now, would we?”
The cadets shook their heads.
“On Earth, atmosphere protects us from solar or cosmic radiation, but on the Moon you have to count on your space-suit for that too. You can’t see the deadly particles raining down on you, but they can cause cellular damage. And don’t forget that temperatures on the Moon range from over two hundred degrees Fahrenheit in the direct sunlight to three hundred degrees below zero in the shade.”
“I’m convinced.” King patted his life-support pack. “I have a new appreciation for my suit, sir.”
Commander Zota helped them put on more suit components. He connected the control umbilicals, and the systems began powering up. “You each have an in-suit drink bag and an energy bar. That should offer sufficient nutrition for our day’s activities.”
“A built-in snack? They thought of everything!” Dyl raised his arms in a victory gesture in his bulky spacesuit.
The body armor helped him stand up straight and provided support.
“Pfft. Everything?” Song-Ye said, waving her cell phone at him. “Did they think of pockets?”
“Good question,” Dyl said. “I wanted to take some note-cards and a pencil along. This is a problem ….”
“I would not recommend taking anything with you, but if you must, there is a small pouch here.” Zota pointed out a storage pocket inside the space suit, then explained how to ensure that each other’s seals and connections were correct. By the time they put on comfort gloves and outer gloves, JJ was anxious to get moving. It had been nearly an hour since they started.
Commander Zota showed them how to read their suit information on the display inside their helmets. “Keep in mind that the faceplates are reflective to protect your eyes and faces from the sun, so you won’t be able to see each other’s faces while you are wearing your helmets. Final step: lock it down and check one another. Working as a team will help you stay safe.”
With a brisk gesture, JJ installed her helmet and linked up the comm systems. She looked through her visor, listening to her breath echoing in the helmet, and heard Zota’s voice through the small speakers near her ears.
“Very well, cadets. After verifying your suit integrity on your diagnostic display, you may enter the airlock chamber.” He gestured to the far wall. To JJ’s surprise, the double doorway there looked more complex than the painted movie-set door Dyl had walked through only a few days earlier, and she wondered if the helmet’s faceplate was distorting her vision. The Center couldn’t possibly have been remodeled so quickly.
Commander Zota opened the heavy hatch. JJ helped her brother forward, and King and Song-Ye crowded after them into the airlock. Over their helmet radios, Zota’s voice said, “Once you reach Moonbase Magellan, your adventure really begins. The future is in your hands. Make this count.”
Song-Ye grumbled something about “taking make-believe a step too far,” but her comment was cut off by the loud clang of the door closing.
***



Five
When the airlock opened into the next room, JJ looked around with amazement at a realistic mockup of a high-tech storage module—metal-walled and crowded, with every piece of equipment stored so as to use the available space with maximum efficiency. What had happened to the simulator and transporter? This time they had walked straight through a door, and here they were. No matter which direction she looked, the detail was stunning.
“This rocks!” She spread her arms wide and took a step forward, feeling a strange lightness. She said over the suit mic, “Hey, I think I’m getting the hang of this spacesuit thing.” She raised her armored arm. “It doesn’t feel as heavy as when I put it on.”
“Mine feels different, too,” King said, taking a step with slow grace, like a dancer. “Almost like … like everything is lighter.” They all moved through the airlock door and into the chamber beyond. No question about it—JJ had never felt so light in her life.
“Yeah, how’d they do this in a simulation?” Dyl wondered aloud. He was walking without the difficulties he had endured ever since the accident.
“Group hypnosis?” Song-Ye suggested. “Or just gullibility? Pfft.”
“I think we would have noticed being hypnotized,” Dyl disagreed.
JJ’s mind, intrigued by the puzzle, went into high gear. “Helium packs? No, not enough buoyancy. Springs?”
“Wires suspending us from the ceiling?” King added, but he waved his gloved hand above and around JJ, proving that there were no strings attached. “Maybe an air cushion on the floor, like an air hockey table.”
Dyl chuckled. “Why not antigravity generators? Microscopic silent jet boosters?”
“Try less fiction and more science, Junior,” Song-Ye said.
“You want science?” JJ wished that Mr. Zota had chosen her friend Tony for their special team instead of a snooty diplomat’s daughter. “Did you know astronauts sometimes train underwater in their suits to mimic working in zero-g? Neutral buoyancy—that’s science.”
“What about magnets?” King said. “If our suits had magnetic material, and the ceiling was covered with electromagnetic plates, they could lift us up just enough so that it would feel like we’re in lower gravity.”
“Good one,” Dyl gave King a spacesuited high-five.
“But why all the bells and whistles for this simulation?” JJ mused. “Any of those solutions would be far more advanced than anything we saw at the Challenger Center.”
“My invitation did say that this simulation was special, available by invitation only,” King answered.
JJ felt a flutter in her stomach, and realized she was having almost as much fun as if she were flying. “I don’t know about you guys, but I think I’m going to explore first. You think we should take off our suits?”
“Not yet,” Dyl said. “Commander Zota must have had us put them on for a reason. Why don’t we wait?”
“Okay, ‘suit’ yourself.”
Dyl turned his faceplate toward her. “Ha, ha.”
She could tell that her brother was enjoying his newfound freedom of movement; if the suit was responsible, he might not be ready to take it off.
Without mentioning the seemingly reduced gravity, Song-Ye looked around the moonbase chamber they had entered, and said, “Why aren’t we in some sort of lab or control room? This is an awfully weird place to bring us through an airlock to. It looks like … ”
“Like somebody’s garage?” Dyl finished the sentence for her.
The chamber did seem like a storage room, with suit components, laboratory equipment, cylinders of compressed gas and fuel, as well as tools, sample-collection devices, and sleek embedded computer screens, all stored in a well-organized, compact manner.
“Mr. Zota, sir, are you there?” King transmitted, and they all were surprised to hear no response. “Mr. Zota? What should we do next?”
They heard only silence. “He is running the simulation all by himself,” Dyl pointed out. “Maybe he isn’t at the comm station right now. Not a problem.”
“Great,” Song-Ye muttered.
JJ, though, was most intrigued by the airlock hatch marked Main Control Center, leading into the adjacent chamber. It was obvious where they were supposed to go. Moving forward with unexpected ease, as if she half-floated with each step, she reached the far door and opened it. “Ready or not, here I come.”
“We’re all holding our breath,” Song-Ye assured her in a sarcastic tone.
“Just go ahead, JJ,” Dylan said.
Moving through the hatch into the next chamber of the moonbase, JJ took a few light steps. She hadn’t realized the Challenger Center building was big enough for something like this to fit inside it.
When she looked around, she stopped in shock. Before her, at a familiar control panel, stood two adults wearing flight suits. She recognized the woman as Noor Ansari, the moonbase chief who had spoken to them in the recorded greeting Commander Zota had played. The man beside her was compact, with a moustache and gray-frosted hair.
Moving forward and unable to stop his momentum easily, Dyl careened into JJ from behind. “Whoa, what are you doing?” They both stumbled forward into the Main Control Center, as the two adults turned to them in astonishment.
“Hey,” King said, emerging beside them. “I thought Mr. Zota said we were going to be alone in this simulation.”
Now that they had arrived in the control center, JJ expected the two adults to welcome them. Instead Ansari crossed her arms over her chest and her eyes narrowed with suspicion. “Zota? Would you be referring to Commander Zota?”
“How many Mr. Zotas do you know?” Song-Ye asked.
“None,” said the man in the flight suit. “Until about a half an hour ago. I thought it was all a joke—and in rather poor taste.” His voice was crisp, with a marked British accent. “But now I can’t tell if that Zota fellow is having fun at our expense. How the blazes did you four get here?”
JJ was surprised. “Weren’t you expecting us?”
“We were expecting someone, of course,” the British man said, “but you must admit the whole thing strains credulity.”
“We’re eager to debrief you,” Ansari cut in. “I’m Chief Ansari—Chief will do. And this is Major Fox. But first, why don’t we get you out of your spacesuits? We’ve got plenty of breathable air in here. You won’t need them.”
“Fun while it lasted.” JJ shrugged, and detached her helmet. “But I’m ready for the next adventure.”
The man regarded them all with a rather distrustful gaze, as if guarding them, while Ansari departed and returned with an armload of flight suits. “I had to guess on the sizes.”
In a flurry of disassembly, the four companions took off the components of their suits, while the British man stowed each piece in the storage chamber behind them.
Ansari tossed them each new clothing as they emerged from their spacesuits. Dyl, the first one ready, caught a work outfit and leaned against a rounded wall while putting it on.
Commander Zota had made him set aside his crutches when he put on his spacesuit, and Dyl didn’t seem to need them. JJ was glad to see her brother slide into the blue moonbase jumpsuit so easily. When she had her own spacesuit off, JJ noticed that she remained lightweight. It wasn’t some trick of the suit.
“Thank you, Ma’am,” King said politely to Chief Ansari, holding the flight suit against himself to check it for size; the pants legs looked as if they might be a bit short. JJ’s new clothes fit her perfectly, while Song-Ye, the smallest, had to roll up the pants into cuffs to keep from tripping over them.
Ansari watched them intently. “Now perhaps you’d be kind enough to introduce yourselves.”
After the cadets announced their names, Fox said, “And it’s about time you lot told us how you got here.”
It seemed like a strange question. JJ wondered if these two teachers didn’t work the simulations very often, or maybe not on weekends. “The usual way, I guess?”
Dyl nodded. “Mom dropped us off.”
“City Bus Route 4,” King replied.
Song-Ye looked bored already. “Limo … Lincoln Stretch Town Car, to be exact.”
Instead of moving on to further orientation, Ansari and Fox seemed to grow angry at their answers.
“You are all obviously too young to be taking on a mission of this importance.” Major Fox sounded as grumpy as the high school football coach when their team lost. “This is quite a serious matter. The implications, the repercussions … ” He began to trip over his words.
Chief Ansari added a stern response, “You children may see this as one grand adventure, but while you’re on this moonbase, we are responsible for your lives.”
Song-Ye flashed JJ a look that said, Can you believe this? and JJ found herself smiling in return.
“Wow, does everyone take these simulations so seriously?” Dyl asked.
Chief Ansari’s eyebrows shot up, and Major Fox looked taken aback. Fox sputtered, “Simu—you think this is a simulation?”
JJ was losing patience with the strange attitude. These people were wasting time.
“You can’t possibly believe that!” Ansari said.
“They don’t,” Fox snapped. “That’s space rubbish, pure and unrecyclable.”
“But it is a simulation,” King said. “Mr. Zota is right on the other side of that wall, and the parking lot is through the hall and out the front door.”
“We’re willing to play along, but only so far,” Song-Ye said. “Let’s just do the exercise.”
Dyl, though, anxious to move around, had made his way to one of the oblong windows. “Hey, guys—get over here and take a look. This isn’t like any model I’ve ever seen.”
Ansari watched the genuinely puzzled expressions on the faces of the four students. “You’re serious? If this is a simulation, how do you explain the fact that you arrived through an airlock, into Moonbase Magellan, wearing spacesuits?”
Fox made an impatient noise. “And how do they explain the lunar gravity?”
Dyl pushed himself away from the window and gave a little hop. His eyes went wide. “I hardly weigh a thing, so it wasn’t the spacesuits.”
JJ bent her knees and sprang upward. Her head struck the ceiling hard enough that she was sure she would have a lump. “Ow!”
“These are the special guests we’ve been waiting for?” Fox muttered, shaking his head. “What did they teach them?”
“Commander Zota had us put the spacesuits on,” King explained. “We thought it was cool that he got permission for us to wear them.”
At the mention of Zota, Chief Ansari seemed on her guard once more. “We received a transmission from your ‘commander’ just before you arrived, telling us to be on the lookout for you. But our next supply lander is due in a few days, from the ISSC, so we thought you’d be aboard it. Instead, you just appeared in the ESM.
“What’s an ESM?” Dyl asked.
“Equipment Storage Module,” Fox said. “Did you have any briefing at all? What were you expecting to accomplish here?”
“All right, enough is enough.” Song-Ye turned and marched back through the bulkhead doorway into the equipment chamber. “I’m calling my driver to pick me up early.” When she reached the airlock door, however, she was startled. “Hey, this isn’t the door we just used.” She looked through a round viewing port into a small chamber that led to a second door and—according to what she saw through the window in the next hatch—more of the lunar surface.
She started to open the airlock door, but Fox bounded forward and grabbed her arm. “You can’t go in there wearing only a flightsuit!”
The Korean girl was indignant. “That’s the way out.”
“Indeed it is, young lady, and you are in no way prepared for it.”
JJ had also come into the ESM, and when she looked through the airlock, she was startled to realize that the walls, the controls, and the second hatch all looked very different. Nobody seemed to know what was going on.
They returned to Chief Ansari in the Main Control Center.
“You talked to Commander Zota?” JJ asked. “He would have explained everything.” What was going on?
“I didn’t speak with him directly.” Ansari looked thoughtful. “The message was a data transmission marked Urgent. It had the highest security classification, with all of the correct codes—codes that warn a base commander not to ask too many questions.”
“What’d it say?” King asked.
Fox said, “Our orders were to receive you as members of our crew, to put you to work and train you in the necessary daily activities on the moon-base.” He shook his head. “Further inquiries were definitely discouraged.”
Ansari said, “We’ve been pretty short-handed up here since we cut back to only four crew members, so we are not disappointed to have extra personnel. But, that still does not explain how you arrived here.”
JJ stared out the windowport at the lunar landscape. “I can’t explain.”
Major Fox sighed in exasperation. “Just one straight answer! That’s all we’re looking for. Did you pilot your own ship? If so, it should have taken you days to arrive. Where did it land? What supplies or equipment did you bring?”
“No ship, no days of travel—we just came through the airlock,” Dyl protested.
“Instantaneous transport, then?” Ansari glanced at Fox. “I’ve never heard of such a project, but they may have higher clearance than we believed. I thought all of Earth’s innovative projects had been abandoned. Maybe this is a good thing.” She looked back at Dyl. “Will we be allowed to use your transporter?”
“There is no transporter,” Dyl insisted.
“How else could you simply appear in the ESM?” Ansari asked.
“Pfft,” Song-Ye lifted her hands in exasperation. “This is an elaborate hoax, and I don’t like being made fun of.”
“I saw a movie once,” Dyl said, “where most of the space program was a hoax, especially the Moon landing. In the movie, everything was filmed on a set.”
Song-Ye smiled. “Exactly. You’re finally making some sense, Junior. This is probably just one huge movie set.”
“I don’t buy it,” King said. “How you do explain the gravity? And where did that changing room go?”
“Okay, somebody’s got to say it, and it might as well be me. We’re here. Really on the Moon,” JJ said. “Deal with it. We know this much: we didn’t fly here. I would have insisted on being in the pilot’s seat, and Dyl would’ve been scared silly since high speeds freak him out, whether it’s in a rollercoaster, an airplane or a car.”
“Hey!” Dyl objected.
“We’re still waiting for answers,” Fox said.
Being carefully vague, the cadets explained that they had been invited into a special training program, during which they had somehow found themselves here at the base.
Major Fox shook his head once more when they were finished. “So, again, that really doesn’t explain a thing.”
“No,” Chief Ansari said wryly, “but we’ll leave it at that for now. Regardless of how they may have gotten here, we certainly have no way to return them to Earth. Our orders were not to ask too many questions. Besides, our visitors were sent here to work.” She grinned. “And we can use the help. We might as well get started.”
***



Six
JJ could barely contain her excitement as Chief Ansari and Major Fox took the cadets on a tour of Moonbase Magellan.
“Not how I expected an actual lunar base to look,” King mused, looking around.
Dyl nodded. “I kinda thought it would be bigger. Maybe I just watch too many movies.”
“It’s not a resort complex. Everything here has to be self-contained, and construction occurs under difficult conditions,” Chief Ansari pointed out. “The original proposal for this base would have put it entirely belowground, to protect the researchers here from dangers on the surface. Unfortunately, the excavation would have been far too expensive, so these prefabricated modules were brought here instead. Over the years, our funding and staff have continued to shrink as interest wanes on Earth.”
JJ’s eyes were sparkling as Ansari pointed out the features of the Main Control Center. “How could anybody lose interest in a place like this? There’s so much to see and explore and learn.”
Ansari gave her a wry, somewhat sad smile. “You don’t have to convince me, Cadet Wren. I’ve already devoted my career to the space program—a decision that my friends and professors said was a waste of my skills.” She shook her head. “I’m glad I didn’t listen.”
JJ was perplexed to hear this, but the chief changed subjects, leading them to a projected chart of the facility layout. Moonbase Magellan was made up of five primary modules, and Chief Ansari explained each one.
The MCC bubble was the primary nerve center for operations in the base. The Equipment and Storage Module, through which they had entered, was indeed like the moonbase’s garage, where suits and equipment were stored. Though there were other access airlocks, the one in the ESM was the preferred exit point, since the lunar vehicles could connect directly to the airlock and allow personnel to enter them without needing to suit up.
The agricultural or “ag” bubble was a large greenhouse with a transparent ceiling of crystal plates where crops were grown and biological experiments were performed. The base’s biomedical officer, Dr. Cynthia Romero, worked among the plants and research animals there.
The observatory, also known as the astro bubble, was separate from the main base complex, partway across the crater floor next to a large curved sheet of hexagonal mirrors, which was the light-gathering surface of the optical telescope; a radio telescope filled one of the small craters nearby. Moonbase Magellan’s fourth crewmember, Dr. Arthur Wu, spent most of his time alone in the astro bubble.
The fifth and final module, the habitation or “hab” bubble, contained the crew quarters, sickbay, eating area, and gym.
The scope of the base amazed JJ. “Pretty impressive, isn’t it?” She glanced pointedly at Song-Ye, who shrugged.
“Sure, why not?”
“Right. So we’ve all accepted reality, now?” King asked in a quiet voice.
JJ pursed her lips. “Thing is, in our reality, there is no moonbase. We’re not even close. Something like this has got to be way in the future. Unless … what year was this base built?”
Major Fox shot her a hard look. “I thought we were past all of the silly questions.”
Ansari glanced at Fox, then answered, “Moonbase Magellan was established in 2082. We have had successful operations for decades, but now there’s talk of decommissioning it.”
“So … how old does that make the base, then?” Dyl asked.
“Cadets these days.” Fox shook his head in disgust. “Can you really not add or subtract without a calculator? It’s been thirty-eight years, of course.”
“That means it’s 2120,” King said under his breath.
“You have got to be kidding me,” Song-Ye muttered. JJ grinned.
“Sounds about right,” Dyl whispered back.
Chief Ansari gestured for them to follow her again as she shoved them around the hab bubble. “This is where you’ll be sleeping. As you can see, there are plenty of sleep modules, since the base was designed for a larger crew. Make yourselves comfortable while Major Fox and I go check in with Earth. Maybe we’ll get further instructions.”
“Or answers,” Fox said.
The compact sleep quarters were like oversized cabinets. JJ had expected to be more crowded, with several bunks to a room, but the modules were individual. Considering the long assignments on Moonbase Magellan, giving the crew a bit of personal privacy was probably a good idea. Eight of the identical rooms stood empty; each contained a bunk and had a small porthole that looked out onto the bleak but intriguing cratered surface.
JJ chose at random. “I’ll take this one.”
Song-Ye gave her an incredulous look. “Are you crazy? We can’t stay here!” She pushed up the sleeve of her blue uniform and looked at her wristwatch. “It’s already past one. What happens in a few hours when Winston shows up and I’m not there? My parents will file a police report and have the National Guard out looking for me if I don’t come home tonight! They’ll probably arrest Mr. Zota.”
Dyl looked uncomfortable. “Mom is expecting us back, JJ. Everybody’s going to be worried about us.”
“We’re all in the same situation,” King said. “But that doesn’t help us get home. It’s pretty clear that Chief Ansari and Major Fox don’t know what to do with us.”
“Okay, what’s the plan, then?” JJ asked. “This could take a lot longer than an hour or two. It might even take days. Do you expect us just to stay awake until we find a way to get back?”
Song-Ye hesitated. “Maybe we’re already asleep and dreaming.”
“We wouldn’t all have the same dream,” JJ said.
“Then maybe this is just my dream,” Song-Ye countered. With a grimace of annoyance, she took out her cell phone, slid it open, and hit speed dial. She moved away and put the phone to her ear. “I’m calling my father, to see if he can get us out of here.”
King looked at her. “Is it working?”
Song-Ye shook her head, glaring at the small screen, which unhelpfully stated No Signal. “Nothing.”
“The limo doesn’t have a big enough gas tank to get to the Moon, anyway,” Dyl said.
JJ said, “Can’t blame you for trying, though.”
“This is a problem,” Dyl said. “We couldn’t have been transported to the Moon by accident. Commander Zota has to have a plan, doesn’t he?”
JJ wasn’t big on worrying, or on talking things around and around. This was an adventure, something she would have chosen to do if anyone had asked. Couldn’t everyone just accept the situation and get with the program? “Guys, stop worrying so much and pay attention to the amazing thing that’s going on here. We’re on the Moon! We’ve got a chance to do something incredible, something none of us ever expected to do. Relax and enjoy it.”
“How can I relax,” Song-Ye asked, “when I know how upset my parents are going to be?”
Dyl said quietly to JJ, “Shouldn’t we at least try to contact someone—Commander Zota maybe? I mean, I’ve got a lot of questions for him, don’t you? We’re kinda stuck here, and that’s not exactly a comforting thought.”
“If you have any ideas, I’m all ears.” JJ waved her hand around the room. “Can’t send a text message, no cell phone reception—we don’t even know if there are cell phones anymore, come to think of it, or even if the Internet still exists. Zota didn’t answer our suit helmet radios.” She didn’t add that if this really was 2120, everyone they knew was probably dead. No, she couldn’t think like that.
King cautiously cleared his throat. “Until we understand more about what we’re doing here, maybe we shouldn’t tell them we’re from the past.”
“If that’s really what’s going on,” Song-Ye said.
“Why not tell them—because it makes us sound crazy?” JJ said. “As if showing up on the Moon without a spaceship isn’t crazy enough already?”
“Or because we might create a time paradox. I’ve seen it a million times. King’s right, we’d better be careful.” Dyl went over to sit at the small, metal-topped table the crew used for eating their meals. He sank into the chair, deep in thought. “If this were an episode of Star Trek, we’d find a way to use the comm console in the MCC to get a message to Mr. Zota.”
Everyone looked expectantly at him. “And?” King said. “Then what?”
Dyl thought for a moment. “What I want is for someone who knows what’s going on to explain it to us. But in an episode of Star Trek, we’d have to use our own ingenuity to solve our problems, find a way to reverse whatever happened, and get back to Earth and our time.”
“Sure, sounds simple enough.” King’s tone was light. “So, as I understand it, the plan is to … use our wits?”
JJ smiled. “I’m in, since that’s what I was planning to do anyway. All we have to do is be brilliant. You know—act natural.”
“Maybe we should do a twelfth-order diagnostic of the fleem hyperducts,” Dyl said.
Song-Ye gave him a withering glare. “This isn’t some stupid TV show, Junior.”
Dylan pretended to turn on an imaginary recorder and speak into it. “Hypothesis: Reluctant time traveler Song-Ye Park is no ordinary human. She is an android whose programming is incomplete. Therefore she lacks humor and imagination.” He turned off the imaginary recorder.
“lt’d explain a lot,” JJ chuckled, while Song-Ye fumed at Dyl. “Then again, your hypothesis may need some work. Meanwhile, we’re on a moonbase. I say we jump in with both feet and try to figure out what Commander Zota has planned for us.”
***



Seven
Though Major Fox was still suspicious of the young newcomers at Moonbase Magellan, he saw advantages to having them there. “We have our orders, and you have the proper clearance. I shan’t look a gift horse in the mouth. There’s always work to be done on the moonbase and not enough personnel to accomplish it. I could use some assistance outside. The new solar-power array isn’t going to install itself.”
“Walk on the Moon?” Dyl asked, his expression dubious. “That’s kind of dangerous, isn’t it? Commander Zota didn’t—”
JJ’s heart pounded with excitement, but she tried to act professional. “If you need us on a job outside, Major, we’d be happy to help.” To her brother she added in a low voice. “Find your spirit of adventure, Dyl. Look how well you’re walking already. This is a perfect chance to test how much better you can move here on the Moon.” Her mind boggled at the very thought of treading on the lunar surface, leaving footprints just like Neil Armstrong and Buzz Aldrin did. In JJ’s time, only twelve men had walked on the Moon! And now she and her friends were here, boldly going where … where, only a handful of people had gone before.
“You don’t have to twist my arm to do a moonwalk,” King said, “even if we do have to go through all the work of putting our suits back on.” He started humming “Walking on the Moon.”
Fox spoke over the humming, as he led them back to the ESM to gather their suits and equipment. “With only four crew for some time now, important secondary projects have been put on hold. However, your unexpected arrival has doubled our complement. The classified message instructed us to put you to work—and we certainly have plenty to do.”
JJ turned to the others. “We’re here for a reason. We can’t waste a chance like this.”
In a low voice, King said, “I’ve learned not to second-guess a lucky break.”
“This isn’t exactly luck,” Major Fox said in his dry British accent. “I shall expect each of you to pull your own weight.”
“No problem with the weight,” Dyl spoke up. “Especially since here we only weigh a sixth of what we’re used to.”
The others groaned or chuckled, but Major Fox was all business. He pressed his thin lips together and inspected the four new arrivals. “Apparently, you are all eminently qualified?”
“Commander Zota thought so,” JJ evaded. “And we’re fast learners.”
She wished she had better explanations, but the situation was still confusing … not that she was complaining. It still hadn’t entirely sunk in that they were actually on the Moon, not in some elaborate simulation.
Back on Earth, these bulky spacesuits had seemed so real because they were real, and now the four teens would wear them outside. As far as she knew, even this far in the future, they were the youngest people ever to set foot on the Moon.
Remembering Commander Zota’s instruction, and accepting assistance from Major Fox, the four newest crewmembers at Moonbase Magellan went through the complex steps of donning their spacesuits once more, following the steps on the checklists. Major Fox told them they would likely be inside those suits for six or seven hours to complete the day’s work. This time Song-Ye didn’t complain about the diaper.
They sealed their helmets, and soon all the systems lights glowed green. JJ’s suit radio tested properly, and air flowed, producing a metallic taste as she breathed it inside her helmet.
Eager to explore, JJ hurried to the airlock door and grabbed the wheel on the inner hatch to open it. Fox spoke over the suit radio, stopping her. “Not so quickly, Cadet Wren. Speed is the enemy of caution. That airlock is the final barrier of protection between these habitable modules and the harsh external environment.”
JJ felt a flash of irritation. Something about the man’s words struck her as condescending.
Dyl instantly came to her defense. “Believe me, Major, my sister knows how important airlocks are. She’s a space nut and can tell you about every mission from the 1950s through the Space Shuttle program. I’m pretty familiar with how airlocks work myself.”
JJ suppressed a chuckle. Her brother’s love of science fiction didn’t give him actual experience with airlocks, but he understood the concept. Knowing that her brother couldn’t see her smile through the tinted faceplate, she thanked him with a clumsy thumbs-up signal.
Fox, who seemed a bit confused by Dyl’s outburst, herded them all into the large airlock chamber and turned to the control panel. “We must of course seal the inner door before we can open the outer one.”
He secured the inner hatch with a loud clunk. Dyl stood well away from the doors of the airlock. Song-Ye impatiently reached out to release the outer hatch, but Fox stopped her. “This chamber is still filled with air, Cadet.”
“What’s the difference?” Song-Ye asked. “The inner hatch is already sealed.”
“If you open that hatch now, we’ll all be expelled with the outrush of atmosphere.”
“It would waste the moonbase’s air too,” JJ added. Fox tapped a gauge on the wall that showed the air pressure dropping. “We’re currently draining the air into reservoir tanks. Just be patient a bit longer.”
“I can see why a person wouldn’t want to come back inside just for a short bathroom break,” King said. “Getting in and out is kind of a pain.”
“It’ll be worth the trouble just to be out there,” JJ whispered, more to herself than the others, but the voice pickup transmitted her words.
“Don’t I know it,” King agreed, chuckling.
Finally, when the lights on the external door panel turned green, Major Fox grasped the hatch wheel with both gloved hands and released the outer hatch. The last faint traces of air escaped into the black starry void.
JJ looked out upon the lunar surface. Moon, sweet Moon. She had dreamed about this for years. I’m really here.
Through her helmet visor, she stared out into the velvety black sky studded with an inconceivable number of bright stars. No blue skies on the Moon because there was no atmosphere. A band of the Milky Way that looked like a misty river arced overhead from horizon to horizon. Before them lay a blisteringly bare tan landscape dotted with ancient craters.
“Ladies and gentlemen,” Fox announced, “Welcome to the Moon.”
***



Eight
Even though there were many other footprints in the dust outside the hatch, JJ felt a giddy thrill. A million questions filled her head, but Major Fox seemed so businesslike that she swallowed most of them, to avoid being seen as childish. In this situation, she wanted to be taken seriously.
“You may egress now,” Fox said with a bit of a nudge.
“One small step ….” JJ whispered. Walking forward onto the packed lunar surface, she turned in her bulky spacesuit to get her first external view of Moonbase Magellan. Bright lights shone through the thick transparent window ports, and from the greenhouse windows of the ag bubble. She saw a modular rover vehicle connected to an airlock hatch in the ESM, ready to go.
The place reminded her of a campground, with modules connected, equipment outside, and various excavations and outposts scattered across the crater floor, widely separated. She could see a module separated from the main base by a hundred meters or so, and near that, a curved interlocked array of mirror segments—a telescope—as big as a football field! JJ wanted to ask about everything. She felt like a gawky tourist, but who wouldn’t? Dyl, King, and Song-Ye, also walking with great wonder, bounced about in the low gravity.
“Look up there,” Dyl said, pointing with a gloved hand. “It’s the Earth, right in front of us in the sky!”
They all turned their curved faceplates upward, and JJ felt a chill at the sight of Earth hanging in space like a big blue marble aswirl with clouds. Right now part of the planet was in shadow.
“As you can see, when viewed from the Moon, the Earth goes through phases, similar to the Moon’s phases when one looks at it from Earth,” Major Fox said.
“I wondered why our view of the world wasn’t quite full.” Dyl chuckled. “I guess Earth’s just going through a phase.”
“Pfft,” Song-Ye said.
“The phase of the Moon between a quarter and full is called gibbous,” King commented. “At the moment, though, I’m less interested in the Earth’s phase than in finding out how the Moon feels? He took a few quick steps, hopped high in the air and pretended to slam dunk a basketball.
“This is amazing!” even the Korean girl admitted. She sprang upward, did a graceful spin, and touched down again.
“I’ll bet I could jump a few feet in the air, no problem,” Dyl said. JJ noticed again how much more easily her brother moved on the Moon, though he still seemed tentative. Maybe he wasn’t ready to “fly” just yet.
“Feet?” Major Fox asked. “I’m sorry, I don’t follow—what do you mean by that?”
“Meters,” JJ quickly amended. Obviously no one at the moonbase would use old-fashioned measurements like pounds or feet. The cadets would have to remember to use metric units. “He meant he could jump and get his feet a few meters off the ground.”
“Ah. That is certainly within the realm of possibility, but your tasks today do not require jumping a few meters in the air,” Fox admonished. “Our priority is to set up a supplemental solar-power array for Moonbase Magellan.”
“We’re not going anywhere in the rover?” JJ asked, crestfallen. The enclosed, pressurized vehicle looked intriguing. She wanted to stand on the low lunar mountains and look down into distant craters where meteors had bombarded Earth’s only satellite eons ago.
“Longer expeditions are for another time, Cadet. Magellan has needed this additional array for half a year. For safety and efficiency, the task requires five workers. However, since safety protocols preclude all four base crewmembers being outside at the same time, we’ve been unable to attempt the job. Now that you’re here, however, this is our first priority.”
“Somebody needs to do it—might as well be us,” JJ agreed, trying not to sound as excited as a kid going to Disney World.
“Sure, why not?” Song Ye said.
Major Fox explained how when Moonbase Magellan had been established decades earlier, versatile vehicles had pushed crumbly lunar soil—called regolith—up against the modules for added shielding and packed it tightly like the walls of a snow fort. Metal-wrapped packages of unused equipment, tools, spare parts, and supplies were piled in exposed caches across the crater floor; the moonbase modules were too cramped to keep all those large items inside.
“There’s just … dirt everywhere,” Song-Ye said. She scuffed with her boot and kicked up a spray of tiny pebbles and dust that settled back to the ground in slow motion.
“The regolith is made up of powder, broken stones, all sorts of loose material,” Major Fox said, “created by billions of years of bombardment from space. It’s a great resource for us, as you’ll see later. But first, the solar-power station.”
Major Fox led the cadets in a low-gravity march to a large rectangular canister that rested on the ground at an angle, as if it had just been dumped there. With meticulous movements, Fox unclipped a tool at his waist and began to remove the protective packaging from a canister.
“In its zero-gravity environment, the International Space Station Complex manufactures highly efficient solar power films,” Fox explained. “They shipped this extra equipment from Earth orbit, along with modules for an eventual ambitious expansion of the base here. But, alas, plans were curtailed, and the new array was never set up. The collectors are quite fragile, so be very careful.”
“Why do you need so much power for only four people at the base?” King asked.
“There are eight at the moment,” Song-Ye pointed out.
Fox gestured to the four solar-power collectors linked together in the crater. Looking like a chain of satellite antenna dishes, the arrays were connected to one another and also to cables that ran back to the moonbase modules. “While the base can function with the amount of power we already produce, it’s always wise to have an extra safety factor. There are countless unknown hazards in space. We make our own air and water, and grow our own food when possible. Our goal is for Moonbase Magellan to be entirely self-sufficient someday—and that requires power. Because we’re in darkness two weeks at a time, we have to store up as much energy as possible during the sunlight period.”
“They look like big windmills,” Dyl said.
“No wind out here,” King observed.
“Solar wind,” Fox corrected. “A constant stream of cosmic rays and solar radiation falls on the lunar surface. We can use the sunlight for energy, but it also poses dangers. By regulation, we’re limited in the number of hours we can spend outside in our suits per week. Unfortunately, with such a small crew, we’ve sometimes had to push that a bit.”
“Well, now you’ve got us to help,” Dyl said.
“Yes, though for many tasks, you cadets will need significant training,” Major Fox said. “This is a delicate process. I assume you’ve worked as a team before?”
“No, sir,” King said. “At least, not with each other.”
“We barely know each other,” Song-Ye muttered. “We just met.”
“But we’re ready to learn,” JJ hastened to add. She didn’t want the major to decide that they were useless and send them back inside. “Just show us what to do.”
Under Fox’s direction, his four assistants removed the components from the storage package. Together, they assembled the solar-power array, checking and double-checking each step, and then spent hours raising it and anchoring it. Finally, when all the systems checked out, they connected the power-distribution cables to batteries and to the rest of the network.
The work wasn’t all drudgery, especially for JJ. Each time she was asked to get something or put it away, she added a skip or hop to the task. Soon all of them were incorporating leaps and twirls into their assignments, experimenting with the low gravity, though only when they weren’t near any delicate equipment. Even Dyl got comfortable enough to bounce from place to place as he worked.
Then, as if it were a film of mirrored spiderwebs, they unfurled the fan-shaped solar collector. Fox used instruments to adjust and aim the reflective fan so that it would gather the maximum light during the long lunar day
“Thanks to your help,” Fox said with genuine gratitude, “Moonbase Magellan is now more self-sufficient than it has ever been. And watching you enjoy your assignments has reminded me how much I enjoy working here.”
They had worked so smoothly together that the solar-power collector was finished ahead of schedule. With two hours remaining of their suit time and life-support packs, Major Fox led them over by the steep crater wall, where pipes and canisters and enclosed machinery had been set up. JJ thought the area resembled a small oil refinery.
King sounded mystified. “Is that some kind of industrial complex? A mining operation?”
“Maybe they found a vein of gold on the Moon,” Dyl joked. “Or Swiss cheese.”
“Better than gold or platinum. It’s our most precious resource,” Major Fox said. “Buried in shadows in the darkest part of the crater, the lunar soil contains water ice.”
“Pfft.” Song-Ye was not impressed. “All that work for ice cubes?”
“I remember a couple of space probes searching for water ice on the Moon—Clementine in 1994, and LCROSS in 2009,” JJ said. “It was supposed to be really important for the future of the space program.”
“Why do you say ‘water ice’ like it’s some big deal?” Song-Ye asked. “What else would ice be made of?”
“I’ve heard of ammonia ice on some of the really cold planets or moons,” King said.
“And you’ve seen dry ice, haven’t you?” Dyl asked
“We use it to make creepy fog at Halloween,” JJ added. “Doesn’t even leave a puddle behind.”
“Hence the term dry,” King said. “When it melts, it doesn’t become liquid like water ice does. It goes right from being solid to being a gas.”
“Of course I’ve seen dry ice,” Song-Ye said over the suit radio. “My parents’ caviar is shipped to us on dry ice. Isn’t it frozen carbon dioxide or something like that?”
“Precisely. Then it would seem you already knew the answer to your own question: not all ice is water ice,” Major Fox said. “Water is crucial to many aspects of life on the moonbase.” He checked over the automated machinery in the small refinery complex, studied the control panel and diagnostic readouts.
“So, is there an ice lake buried down there under the dirt?” Song-Ye asked.
Fox laughed out loud at this. “A lake? I wish we had that much! Sorry, Cadet, but the water is frozen into the regolith. When we heat the powdery soil, small amounts of water vapor escape, and we reclaim it.
JJ had a sudden picture in her mind of a scientist with wild hair in a lab filled with glass dishes of dirt heating over Bunsen burners, while curly tubing carried clear liquid to drip into waiting beakers.
Fox continued. “The H2O provides water for the crew to drink, but it has many more uses than that. Through a process called electrolysis, we split the hydrogen from the oxygen, so that we can breathe the oxygen and use the hydrogen in our fuel cells. And, by chemically assembling the hydrogen and oxygen in different combinations, we can make all the rocket fuel we need for the supply lander. The Halley is about to depart from the ISSC on its biannual run. After it delivers supplies to us next week, we’ll refuel the ship so that it can launch again and return to Earth orbit and the space station.”
JJ listened, intrigued by how many uses the moonbase had for plain old water.
“In fact, Cadet Wren,” Fox continued, “if those earlier space probes you mentioned hadn’t found water ice here, I doubt the base would ever have been built. We certainly could never survive without it. Chief Ansari, who is also our chemist, monitors the extraction of frozen water and its conversion into oxygen, hydrogen, or rocket fuel. Again, when there are only four crewmembers, the base’s water and oxygen requirements are much reduced. Therefore we’ve been able to stockpile our surplus fuel, in case the moonbase ever expands again.”
“I hope it does,” King said. “All this work you do is amazing.”
“Tell that to the people back on Earth, please,” Fox said. “I doubt anyone pays attention to us here anymore. The fact is, if we at Moonbase Magellan didn’t take care of ourselves and meet our own needs, ICSA back on Earth would consider this base too much trouble to maintain. They would probably just recall all personnel and abandon it in place.”
A collective groan of dismay echoed across the suit radios. “After all the work and investment of building this huge base, how could we just turn our backs on it?” JJ exclaimed. “That’s not possible!”
“Oh, it’s possible,” Fox assured her. “But believe me, Cadet, no one here wants that to happen.”
***



Nine
Sleeping in a bunk on the moonbase turned out to be both comfortable and uncomfortable. The mattress didn’t feel hard, because the pressure of Dyl’s body on it was so slight, but that was also the problem. After a lifetime in Earth’s gravity, he was used to feeling solidly “attached” to anything beneath him. Maybe he could find a blanket with more weight to it.
Not that he would complain about coming here. It was like being on the coolest science fiction movie set ever made. Even better, his legs didn’t ache. He could walk around without crutches like a normal person, a sensation he’d dreamed about for the past two years. And it was fun to watch his sister get insanely excited by everything she saw here. Going into space had been her dream for as long as he could remember. Knowing how many things could go wrong up here still made Dyl nervous. Yet being on the Moon was more interesting than he could have imagined—except he and JJ worried that their mom was frantic by now wondering where they were.
Each crew quarters unit was smaller than the bathroom in their apartment, but that didn’t bother Dyl. Whoever had designed the tiny rooms had put significant effort into making them feel cheery and roomy, since being on a moonbase crew wasn’t a brief assignment, and crewmembers had to make this place a home away from home. The light inside the chamber could be brightened or dimmed with a touch on the wall, and Dyl could select the color of the interior by tracing his finger along a glowing image of a color wheel on the wall near the head of the bunk. There was also a library of image and video backgrounds available—a desert, a futuristic cityscape, a trio of sapphire-haired women playing musical instruments, an aquarium, and so on. He chose a glossy pewter color that reminded him of his favorite science fiction shows. His sister would probably set her walls to her favorite color, powder blue, or maybe to a starfield.
Because the lunar cycles of darkness and light lasted half a month each as the Moon orbited the Earth, the base had its own artificial twenty-four-hour period of waking and sleeping schedules, to keep the crew in a natural routine. Dyl didn’t know what time it actually was according to his body. He had certainly felt tired after that long day outside erecting the solar-power panel and inspecting the chemical operations, but he hadn’t slept deeply.
Dyl dressed in his jumpsuit again and went to the crew eating area and ate.
Despite his lack of sleep, he was more than ready to start his second day’s work. That morning, Dyl was assigned to work in the MCC bubble with the chief.
Although it had never gotten dark while they slept, Dyl bounced into the MCC with a cheery “Morning, Chief!” After Ansari greeted him, he sat down at the comm, pulled out some cards and a pencil to take notes, and started asking questions.
Chief Ansari showed Dyl how to work the comm console, which was surprisingly similar to the one in Commander Zota’s special briefing room, except this one was real. Dyl thought about that for a moment. If the moonbase wasn’t just a simulation, then maybe all of Mr. Zota’s special Mission Control equipment was real, too. He grinned at the thought. Even if today’s job was not the most fascinating assignment he could have hoped for, maybe he could use the equipment to contact Commander Zota! To Dyl, that meant it was his responsibility to learn every switch, dial, touch-pad, and readout on the comm. He and his friends would certainly like to have some explanations. As another indication that this was real, and that they were truly living in the future, Dyl looked at the MCC operations and interactive computer systems and found them both more complex and more intuitive, easier to use.
Right above his console, a window port revealed the lunar landscape, where they had done their work the day before. Every few minutes, Dyl would glance up and gaze across the strange, ashy-gray scene outside. It almost looked as if everything had been filmed in black-and-white. Only when Dyl focused his gaze back inside, on his jumpsuit and the comm controls, did color seem to return to the moonbase.
“This is so cool,” he said.
Ansari gave him a wry smile. “Really—this technology? It hasn’t been updated for at least twenty years!”
Dyl started. He cleared his throat, thinking of what to say. “Exactly. I’ve, uh—never gotten to use any equipment this old before.”
“Of course,” she said with a chuckle. “That’s why you need some extra training at this station. What’s next?”
“I understand what these do.” Dyl ran his finger along a multicolored row of glowing switches. “But what about this larger green one?”
“That,” said Ansari, “tunes in the dedicated frequency on which we communicate with the administrators of our moonbase project.”
“Like Mission Control for a space shot?” Dyl asked.
“Most people your age don’t even know what Mission Control is.” Ansari gave her head a sad shake. “In a way, it’s quaint to think of a time when governments spent money on scientific research and children dreamed of becoming astronauts. But almost no one wants to go into science anymore. Science and space aren’t exciting enough to interest students, and such big expensive projects aren’t profitable enough to interest governments.” The chief forced a smile. “Now it’s in the hands of a few of us crackpots who pay for our own space program because we believe it’s important. Weren’t you briefed on all of that before you came up here?”
Dyl tried to remember exactly what Mr. Zota had told them. “We never met any of the administrators. We were in … a private briefing room.”
“I’m still skeptical about this whole story of yours,” Ansari admitted. “I even called the administrative offices today, but they only confirmed what Commander Zota’s message already told us—that your mission on the Moon is top secret, you cadets are here to help, and you have all the proper clearances. Everyone else seems as baffled as we are. Your orders must come from the highest levels.”
Ansari seemed to expect him to volunteer information, and Dyl wished he could explain more, but he didn’t know very much himself. “Yes, they must.”
The chief was disappointed by the answer. “You must admit, the whole thing seems odd. How and why would a group of cadets as young as you be transported instantaneously to the Moon? Yet here you are, and I can’t explain it, so I have to believe something. And I can tell you and your friends are interested in science. You’re quite bright.” Ansari smiled a bit. “It’s a shame that most people your age want to go into easy careers rather than challenging themselves, and those of us who want to keep the spirit of discovery alive are considered lunatics.”
Dyl smiled. “Lunatics? Since, ‘luna’ means Moon, I guess this is the perfect place for us crazy people.”
The comment amused Ansari. “Yes, the perfect place. Do you know that before this base was established, fewer than twenty people had walked on the Moon? We had the ability, but we just stopped.” Her voice caught. “Who would have dreamed that we would develop the technology to get us to the Moon and then lose interest? People complained about the costs without seeing the huge benefits.”
Dyl shook his head. “I didn’t lose interest. I’m more interested in the Moon now than I’ve ever been.”
Just then, a blip appeared on the MCC tracking screens, distracting him. He pointed. “What’s this, Chief?”
“Enlarge that screen.” Ansari stepped closer. “Let’s get a better look.”
Dyl tapped the screen and expanded the view as the chief had shown him. “I’m not sure, but it’s fast and heading straight for us.”
Ansari bent over, intent and all business. She switched to another screen, watched a trace highlighted across the starry sky. “Our meteor trackers picked it up. Not a huge rock, but large enough to cause a lot of damage if it hits in the wrong place.”
Dyl was reminded of the simulated meteor storm emergency on the mission during their school field trip, but this was real. If a hurtling piece of space rock slammed into one of the moonbase modules, it would puncture the hull, cause explosive decompression, and generally ruin everyone’s day.
“Is it a whole meteor shower? What do we do?” he asked. During the simulation, all of the student “moonbase personnel” had hidden in a shelter to wait out the storm of falling rocks.
Ansari studied the tracking screen and let out a sigh of relief. “It could be a precursor to a much larger shower, but it looks like a singleton this time. It’s going to miss us.” She and Dyl watched, following the meteor’s approach.
When it was close enough, Dyl went to look out the nearest window port in the MCC. He scanned the starry background for a bright streak whizzing past.
“You’re not likely to see anything,” Ansari said. “On Earth, shooting stars are caused by rocks burning up in the atmosphere and leaving a trail of ionization as they vaporize. Without atmosphere, though, the rocks just fall. It’s possible that you might see a twinkle from reflected sunlight if it’s the right kind of debris.”
Dyl watched carefully, and Ansari gave him a hint after studying the trajectory. “Look toward the far edge of the crater there, at two o’clock. That’s where it should strike, toward the crater wall.”
For just an instant, Dyl saw a flickering object moving as fast as a bullet, and then a flash on the ground. “There, I saw it hit! No wonder the Moon looks like Swiss cheese.”
“Good eyes, Cadet Wren. Even though it didn’t burn up in the atmosphere, the impact released a burst of energy—plus a lot of loose regolith. No cheese, I’m afraid. Could you please note the location of the impact we just saw? I’m sure Major Fox would like to go and collect the specimen. It’s not often we get a chance like this, having the trajectory, the point of origin, and the meteorite itself. While the strike is fresh, we can get some valuable information from it.”
“The meteor has landed!” Dyl announced.
Ansari was amused by his enthusiasm. “Once it touches down, it’s considered a meteorite. When a rock is simply floating in space, it’s known as a meteoroid. A meteor is the streak of light created as it burns through the atmosphere—which doesn’t happen here. A meteorite is the rock that actually reaches the ground.”
“Well, that’s not confusing at all,” Dyl mumbled. On a note card he wrote, meteor, meteoroid, meteorite. He grinned and spoke into his imaginary recorder. “Cadet’s science log number 3782. I desperately hope there are not asters and asterites in addition to asteroids. Observation: Space rocks have too many names.”
***



Ten
After Dyl and Chief Ansari identified the approximate location of the recent meteor impact, JJ and King were assigned to accompany Major Fox out to retrieve the fallen star. Not actually a fallen “star,” of course. The meteorite was just a lump of rock that had been drifting around in space since the formation of the solar system.
King started singing “Catch a Falling Star,” but stopped when he noticed JJ’s impatience. “Why are you so excited to go outside?”
“Who wouldn’t be? Yesterday was amazing. And this time we’ll ride in a sort of ATV bounding along on the lunar surface. Someone has to go find that meteor—and that someone is going to be us!”
King grinned. “When you put it that way, I can’t wait to get going either.” He hummed while they suited up.
This time, they passed through the ESM airlock directly into the enclosed modular rover, which was connected to the wall of the base.
“If necessary, we can pressurize this vehicle,” Major Fox explained. “That would be called a shirtsleeve environment. For the moment, though, we’re just taking a little excursion to the far crater wall. We’ll keep our suits on.”
“Do you ever take longer expeditions?” JJ was already thinking that she, Dyl, and their friends might be at Moonbase Magellan for awhile. If so, she hoped there would be more outings like this. “How much air and fuel does this rover carry?”
“That would depend on the mission requirements,” Fox answered. “We don’t simply go on a Sunday drive.”
“Why not?” King pressed. “You said you have plenty of hydrogen fuel. There’s the whole Moon to explore, and you have a lot of time on your hands.”
“We have a lot of work on our hands. Going out for a jaunt does not fit in with our mission requirements. In any case, with full supplies, this rover can support a crew of three for up to fifteen days.”
After sealing the airlock hatch behind them and enclosing the modular rover, King sat up front with Fox and JJ sat behind them. When they detached the vehicle from the base and began rolling across the packed ground, JJ leaned forward to study the controls, which didn’t look at all like the cockpit of her uncle’s plane.
King, watching how Fox operated the controls and moved the rover toward the crater wall, mimicked the British major’s movements as if practicing. “Driving seems simple enough,” King said. “I want to get my learner’s permit but … my family only has one car, so my parents didn’t see much point. I take the bus.”
“It sounds as if you’re from a rather old-fashioned area, then. Small wonder you chose to become a cadet. Well, you are in luck, young man.” Fox actually chuckled. “We require no permits to drive on the Moon. The controls are quite straightforward. The motor is self-contained, and the wheels are rugged. Forward, reverse, neutral for idling—all very clear and simple. The most difficult part is to exercise appropriate caution. It is easy to let down one’s guard. Nearly everywhere one goes on the Moon is fresh territory. Most of the lunar soil is fine and pebbly, but there are countless hazards. One must navigate around rocks and boulders, which are obvious obstacles, but there could also be piles of soft regolith or pits filled with fine dust.”
“Like sand traps?” JJ said.
“Most assuredly. Before the first Moon landing, scientists expressed concern that the lunar surface might be all loose powder, and that a heavy ship would sink. Fortunately, that didn’t prove to be the case.”
JJ felt a tingle down her back. The first astronauts on the Moon had chosen to come, even though the surface might have been a sea of powder. Explorers took risks. It was part of the job.
She couldn’t wait to see more of the Moon. She loved the idea that they were away from the moonbase and might soon walk where no human had walked before them. “Can we go any faster? It looks safe enough where we are.”
“Nothing here on the Moon is ever completely safe, Cadet. An accident out here would be a terrible thing indeed. We must exercise absolute vigilance while driving.”
JJ wanted the rover to have jet boosters that would send it flying across the landscape, but Major Fox drove with almost painful caution.
The rover took half an hour to cross the crater floor to the general location where the MCC monitors had tracked the impact of the meteor. Fox halted the vehicle at the site. “We shall have to continue the search afoot. The new meteorite may be difficult to identify amongst the other debris. Are you both prepared for egress?”
“To go outside, you mean?” JJ asked. The word egress seemed a bit self-important. The major could be awfully stuffy when he spoke.
“That is precisely what I said.”
“Yes sir, we’re ready,” King answered for both of them.
After checking their helmet seals and life-support readouts, the three cycled through the rovers airlock and emerged onto the lunar surface.
JJ couldn’t suppress her excitement at being outside again. She hopped up and down a few times, getting the feel of the suit. She wanted to run and jump and twirl, but there was work to do. “Should we make a bet about who can find that meteorite first?”
“I think being methodical will help us find it faster,” King said.
They spread out and moved over the ground with dreamlike slowness. Over the suit radio, Major Fox said, “Since very little changes here on the Moon, it is sometimes difficult to determine if a crater is fresh or ancient. Much of the lunar soil is rubble stirred up by eons of meteor bombardment.” He moved ahead, scanning the regolith.
JJ and King moved apart, each looking at the large and small rocks strewn on the ground, trying to find something out of the ordinary. “So, lovely weather we’re having,” JJ said, trying to start a conversation.
Over the suit radio, Fox said, “Technically, there is no weather as we know it on the Moon, since weather refers to the state of the atmosphere—”
“And the Moon has no atmosphere,” JJ finished for him.
“I guess that makes it easy to tell what it’s going to be like outside,” King said.
“Precisely,” Fox answered. “Sunlight equals boiling hot, and darkness means freezing cold.”
“Too bad Dyl isn’t here to take notes,” King joked. “I think there might be a quiz later.”
Major Fox did not seem to pick up on King’s humor. “Some terminology is not accurate when applied to the Moon. I would be remiss if I did not instruct you.”
JJ looked down at the ground, intent on the search and enjoying the conversation. “Dyl said the meteor came in at an angle. Will the crater be shaped differently?”
“No.” Fox gestured with a gloved hand at the pockmarked surface of the ground. “If you’ll look around you, all the craters basically have a round profile, regardless of the direction and angle of the impacting object. But craters do have distinct features: a floor, walls, the rim, a central peak—such as you see momentarily when a drip falls into a pool of water—and a blanket of ejecta outside the crater, made up of material thrown out during the impact.
“Because we know precisely when this meteorite landed and were able to ascertain the direction from the MCC trackers, we can plot its course and determine its origin. This particular rock will tell us the composition of the meteoroid cluster it belonged to.”
JJ searched, but the small craters around her looked similar, little divots in the lunar dirt.
“I think I found it!” King reported. “This one looks different from the others.” JJ bounded over to him and saw a circular gouge two meters wide surrounded by a fan of paler regolith. “The, uh, ejecta looks fresh.”
“Yes, I believe that’s it,” Major Fox said. Together they took up tools and excavated carefully until they uncovered a basketball-sized lump of rock, rough-edged and pocked with its own texture of tiny craters.
“I’ve seen meteorites that landed on Earth,” JJ said. “They were all polished smooth, melted and hardened from nearly burning up in the atmosphere.”
“Yes. You are quite right, Cadet Wren, this is pristine.” Major Fox hefted it in two gloved hands, assessing the rock, “It definitely feels dense and heavy, so it must be an iron meteorite. There are three broad categories of meteorites: iron meteorites, which are basically lumps of iron as their name implies; stony meteorites, which are more like common rock; and stony-iron meteorites, which are a mixture. Each type comes from a different part of an asteroid or a planetoid that has broken up.” Impressed by the specimen, the major placed it carefully in a container. “We can get good science out of this. Good work, Cadets.”
As the major led them back to the rover, carrying their prize, King asked, “Would it be possible for me to drive this time, sir? I’d like to learn, and you said I didn’t need a permit on the Moon.”
“Absolutely, Cadet King. I think you’ve earned the privilege.”
JJ thought about the fresh meteorite in the sample container. “Don’t meteors usually come in clusters? Why did we only see one?”
“Perhaps this one is a lone wolf.” Major Fox sounded unconcerned. “Or it may be a precursor of many more to come.”
***



Eleven
Song-Ye was not impressed by the agricultural module, though Dr. Romero seemed to think it was Eden on the Moon. Rows of multi-tiered tables filled the room. Each tier held a long plastic planter with plants poking out through holes in the top. The upper half of the domed ag bubble was transparent to let sunshine reach the wide array of growing plants.
“The ceiling panels filter out harmful solar radiation, but let in enough light for our plants to complete photosynthesis. When it’s dark outside we use low-power growth lights.” Dr. Romero was a slender dark-eyed woman in her early thirties, who kept her dark hair pulled back in a braid. Her voice was soft, her manner pleasant.
“So let me get this straight,” Song-Ye said. “You earned a degree in biology, went to medical school, became an astronaut—and now you’re a hydroponics farmer? Don’t you have more important things to do?”
Dr. Romero raised an eyebrow at her, then turned and headed down one of the rows of plants. “First of all, we use aeroponics—water mixed with nutrients, that we mist directly onto the bare roots. And second, what could be more important than growing food? We’ve established an ecosystem here away from Earth.”
Song-Ye followed her. “Well, that doesn’t exactly take an Einstein, does it? I mean, I have a virtual farm on my computer at home, and it doesn’t take all that much thought. I can leave it alone for weeks at a time, if I want.”
Dr. Romero pressed a button, adjusting the nutrient mix to a row of tomato plants. “Really. Do you eat the virtual food you grow?”
“Very funny,” Song-Ye said. “Of course not.”
“Do you breathe the oxygen the plants produce?” Romero pressed.
Song-Ye rolled her eyes. “They’re not real plants, so they don’t make oxygen.”
The doctor nodded thoughtfully, as if she had expected the answer. “Well, these do, and we eat the fresh fruits and vegetables. Why do you think these plants are here?”
Song-Ye thought for a moment. “For science experiments? And maybe as a hobby to keep you from going crazy up here with nothing else to do.”
Romero gave a snort. “Hobby? Not exactly. We have something to do every hour of the day, and this garden is vital to the moonbase. The meals sent up on the supply ships are prepackaged, so these crops are the only fresh food we get.”
Dr. Romero showed Song-Ye how to check the readouts on each kind of plant, and asked her to inspect a row of new soybean sprouts for her.
“You’re right that we do science experiments in the ag bubble,” Dr. Romero said. “Our research will help farmers on Earth grow better crops, but these plants are also an important part of our life-support systems.”
Song-Ye frowned. “But you don’t need plants for your oxygen. Major Fox said you extract most of it from ice in the Moon dirt.”
“True, we break H2O down into oxygen and hydrogen. But plants process a lot of the carbon dioxide that we exhale and convert it back into oxygen.” She drew a deep breath of the moist, fresh air. “How are those seedlings?”
Song-Ye hadn’t really been paying attention. She shrugged. “Fine, I guess.”
Dr. Romero came over to check the readings for herself. “These are not fine, Cadet Park! They’re in the danger zone. They’re way too dry. You need to take your assignment here seriously.” The woman looked at the tubing behind the planters and fiddled with a nozzle, adjusting the flow. “Ah, here it is. The line feeding these sprouts was clogged.” She shook her head. “If I hadn’t caught that, the plants would have died within a day, and we would have had to start all over on this batch.” She gave Song-Ye a hard look. “I thought you cadets were here to help. Telling me that everything is ‘fine, I guess,’ is completely irresponsible. Our lives depend on even the smallest actions here.”
Song-Ye wasn’t used to being spoken to like that. She was a straight A student, and always did whatever was necessary to get good grades. She wanted her parents to be proud of her, even though they were too busy to notice—unless her grades went down.
But school wasn’t exactly a life-or-death situation, and Song-Ye was used to thinking that nothing she did really mattered. In fact, she tried not to care about things or people. She didn’t make friends easily. Her father’s ever-changing diplomatic assignments moved the family to a different city every time she got close to anyone, and Song-Ye had stopped trying to find friends. She had begged her parents for a dog, cat, or ferret, as a companion to take with her from place to place. But they had said it was too much trouble.
“Sorry,” she muttered to Dr. Romero. “I didn’t mean to ruin your plants. I promise to pay attention.”
Together, the doctor and Song-Ye cleared the nutrient lines to the stacked planters. For hours, the two concentrated on the tedious—and, she realized, relaxing—work that kept the plants alive. They started a new planter of strawberries. Song-Ye liked knowing that what she was doing was useful for a change.
After they were finished with the routine, Dr. Romero smiled and said, “Thank you for your help, Cadet Park. That was excellent work. Now, let me show you one of my favorite parts of the ag bubble.” She led Song-Ye to a clear box the size of a small aquarium. The top and sides were perforated with breathing holes. From inside, a plump brown-and-white hamster stared out at Song-Ye, its tiny paws clasped together as if begging to be played with.
Song-Ye caught her breath. “Oh, it’s so cute! May I hold it? I didn’t know you were allowed to have pets on the moonbase.”
Dr. Romero grinned. “Newton is officially a science experiment, not a pet. But I think he might like to be held for awhile.”
Song-Ye held the hamster gently, petting him while she talked playfully. He cuddled right into her palms and up against her chest. She beamed at the doctor. “I’ve never met a space hamster before. What does Newton’s spacesuit look like?”
“He doesn’t have one really, so he can’t go outside,” Dr. Romero said with a chuckle. “But on the trip here from the ISSC, I kept him in a clear exercise sphere. Sometimes—just for scientific research, of course—I let him float weightless in the supply ship. He looked so cute rolling around inside his ball in midair.”
Song-Ye wished she could have seen the little hamster in zero-g. She giggled as Newton ran up the sleeve of her flight suit to perch on her shoulder. The little creature nuzzled her neck, and before she knew it, had climbed into her suit collar and wriggled downward, tickling as he went.
Dr. Romero opened the door and passed through to the connecting corridor, on her way to make a daily report to Chief Ansari. Looking over her shoulder, she said, “You can play with Newton for a few more minutes, Cadet Park, then put him back in his tank.”
“I can’t put him away,” Song-Ye laughed. “He’s in my suit, going down my back!” She squirmed as Newton began to crawl down her leg.
“Well, you’d better catch him before—” Dr. Romero began, but it was too late. Newton emerged from the bottom of Song-Ye’s flightsuit leg and scurried toward the door of the ag bubble.
Song-Ye watched with dismay as Newton scampered through the door to make his escape, and bolted between the surprised doctor’s legs. Song-Ye dashed after the fugitive hamster.
***



Twelve
An exhausted Chief Ansari stood in the MCC, regarding Dyl with mixed feelings. “If we followed the schedule, my shift would have been over hours ago. But Major Fox has not yet returned from his meteorite retrieval mission with your friends, Dr. Wu is busy out in the astro bubble, and Dr. Romero is working with Cadet Park.” She let out a sigh. “If I go to the hab bubble for a rest, Cadet Wren, can I count on you to monitor communications?”
“No problem,” Dyl said. “I can handle the comm system if any messages come in.”
Ansari remained skeptical. “Only do what is absolutely necessary. In most cases an entire shift will go by without anything happening. The CMC on Earth only communicates with us once daily, and that’s usually just a formality. Major Fox will give you updates on his progress outside.” She paused for emphasis. “If you have any questions—any questions—or if you notice any unusual readings, come and get me immediately.”
She seemed to be having second thoughts, but Dyl reassured her. “Get some rest, Chief—you’re just a module away.”
After transmitting a message to Fox out in the rover, Ansari gave Dyl a last glance over her shoulder, and went to her quarters. Even in the low lunar gravity, the chief’s footsteps sounded tired.
That was how Donovan Dylan Wren found himself all alone in the Moonbase Control Center at the comm station. Commander Zota’s mysterious “classified message” to the moonbase must have impressed Chief Ansari enough for her to give Dyl a chance, and he didn’t want to let anyone down.
No problem, he reminded himself. The responsibility felt heavy, but Dyl knew he could always call for help if he needed it.
From movies and TV, Dyl was familiar with the bustling Mission Control of the old Apollo program, a gigantic room crowded with people, everyone working old-fashioned computers with stiff keyboards or using slide rules and chalkboards. Even at the Challenger Center, Mission Control had been a busy place with stations for communications, navigation, medical, data, and so on.
In his imagination, Dyl had always pictured the control center of a futuristic moonbase as crowded, with technicians and scientists at every console. Outside, in the vicinity of the base, there would be scientific experiments, geological samples being collected, exploration in progress. Teams would work on construction projects, excavations in the craters, or low-gravity factories creating rare and valuable materials to ship back to Earth.…
But Dyl was alone on duty, and the MCC was rather quiet. With the regular moonbase crew at one-third of capacity, he was glad that he and his friends could help complete some of the backlog of work. If the base produced less than expected, no matter how unrealistic the expectations, interest on Earth would shrink even further.
His comm station was quiet. Hourly computer-generated updates were transmitted to Collaborative Mission Control on Earth, but more often than not there was nothing to tell. The CMC people were professionals and did their work without incident. The moonbase had been operating without problems for many years.
At first, when Ansari gave Dyl this responsibility, he had felt very important, but at the end of his first hour alone, he was bored with sitting around and looking at an unchanging screen. When the time came, he toggled open a communication channel to the outside team. “Rover vehicle status, Major Fox? Over.”
“Status nominal,” came the British officers reply. “We have secured the meteorite and will be returning to base shortly.” Dyl dutifully entered the report. He checked in with the astro bubble and received a nominal status from the gruff and distracted Dr. Wu. Dyl went through his entire checklist and transmitted the report back to Earth.
“Everything’s just fine,” he said to the screen. “Not much going on here.”
He was surprised to see a message line appear, targeted at him specifically. Incoming Video: Private Message for Cadet Donovan Dylan Wren.
Dyl stared at it for a few moments. Their time here on the moonbase had seemed so strange, and he had wondered what they were meant to do. Now, an incoming video? He accepted the transmission, watched the screen fade to be replaced by an image of a handsome dusky-skinned man with a familiar scar on his cheek. The cadets had originally thought his uniform was just like the others from the Challenger Center, but now it seemed different.
“Greetings.”
“Commander Zota!” Dyl exclaimed, then lowered his voice, not wanting to bring Chief Ansari running in to see what was the matter. First, he wanted some explanations.
The man’s expression was serious. “Cadet Wren, I trust that you and your companions have settled in at Moonbase Magellan?”
“Yes! But … what’s going on? Did you know this wasn’t a simulation?”
“I was aware, Cadet Wren. I was quite honest about it, if you’ll recall. I told you all in your briefing that you would go to the Moon, and you did. I said you would wear real spacesuits, and you did. There are no tricks or special effects up there—just science. You truly are in humanity’s first manned moonbase.”
“Okay, Commander, but that brings up a lot more questions. How did we get here? Even the moonbase staff can’t figure it out. And what are we supposed to be doing? Did you plan this?”
Zota nodded, giving him a faint smile. “Indeed, you have a lot of questions. Yes, I arranged the experience for you and your friends. It was necessary. And now that you have all grasped the reality of your situation, you deserve some explanations. That’s why I risked this transmission.”
Dyl felt a rush of relief. He had been anxious about the new situation, and after more than two days—when they had expected to be at the Challenger Center for only seven hours—he was starting to worry that they would never get home. “Why didn’t you come with us?”
“Alas, it is not possible. The reasons are complicated, but I must remain in your time of history.”
“My time, not our time? Don’t we all have the same time?”
“Obviously not. I am from the future … farther in the future, in fact, than you are now.” He paused a moment to let that sink in. “I traveled back in time with an urgent mission—and you cadets are a part of it. You are just the seeds, and I hope that many more from your generation will follow your example. You could be humanity’s only hope.”
Dyl sat back, his stomach leaden. “Hope for what? And what makes the four of us so special?”
“In the future I come from—and the problem began in the time period that you are in right now—humanity turned its back on progress, grew lazy and no longer faced challenges. Preferring an easy life to the challenge of innovation, we stopped bothering to discover new things. People became short-sighted, focusing only on comfort and entertainment.”
Dyl grimaced. “I know kids at my school who blow off their work, do just enough to get passing grades, and spend most of their time goofing around. They don’t think about the future at all.”
Commander Zota’s expression turned grim. “Yes. Sadly, a great many of those people grew up to be unmotivated adults, and their children became a pampered generation. Very few of them pursued science or learned to become good leaders and the future suffers for it.” He sounded deeply pained.
In the empty MCC of the nearly empty moonbase, Dyl could see the results of what the commander was describing.
Zota’s voice grew more passionate. “There is a very real danger, Cadet Wren. When people ignored verified science and listened only to charlatans who said what they wanted to hear, the human race began to slide backward. And so, in the future—in my time—Earth faced a terrible crisis, and there were too few innovators to solve the problems.”
On the screen, he straightened and looked directly at him. Dyl wished his friends could be there listening as well. He tried to focus on Zota’s every word, jotting notes on a card so that he could repeat it. JJ, King, and Song-Ye would be full of questions.
“That is why I went back in time—to ensure that it doesn’t happen. I will do my best—I must!—to change the course of history, to help train and prepare a generation for the great challenges our future holds. And I chose you, Donovan Dylan Wren, along with your sister JJ, Elton Elijah King, and Song-Ye Park as my first group of … Star Challengers.”
“Star Challengers,” Dyl mused. “I like that. But why us?”
The whole idea of them being thrown forward in time to experience the future seemed ridiculous. But here they were, and he could hear the truth in what Zota was saying. Dyl knew the attitudes in his own school. Friends rushed through their homework, looked up answers on the Internet and filled in blanks without understanding the subject. They spent hours each day playing online games and hanging out on social websites. They had easy, unchallenging lives, and still expected to get a good job. Dyl realized he used to be like that—before the accident. But after being tutored so well, Dyl had changed. He wanted to learn, wanted his mother to be proud of him. But he had never considered that what he did might affect the future.
Zota continued, “By showing you this moonbase—a real piece of the future—I wanted to let you see what ambitious humans can do, and also let you know how much more we’re capable of. You Star Challengers have potential you’re not even aware of yet.”
“It’s not that other kids are lazy,” Dyl explained. “They just don’t see the point in doing their best, when all they have to do is pass. They get what they want, whether or not they work hard. And honestly? A lot of stuff we learn in school doesn’t seem … important.”
“I was afraid of that,” Commander Zota said. “Coming from where and when I do, it’s hard for me to grasp why humanity became complacent. By showing you cadets the future, I hoped to inspire in you a passion for saving it. You can make changes for the better and spread your enthusiasm to your friends. Develop your skills in science, space exploration, and forward thinking, so that when you grow older, you can solve humanity’s problems. You come from a time when the future seemed bright, before everything….” His voice broke, and he wouldn’t say any more. The commander touched the scar on his cheek.
Dyl wondered what possible crisis the time traveler could be talking about. “What happened? What should we do to help?”
Zota’s voice became distant and professional. “That is all you need to know for your mission briefing, Cadet Wren. Please pass along the information to your fellow Star Challengers. The future is in your hands. It depends on the choices you make.” Zota seemed in a rush to end the transmission.
“Wait!” Dyl cried. He drew in a quick breath. “What are we supposed to accomplish? How do we get home? When will we be finished here?”
But the screen went blank, and a line of text appeared: Transmission ended from the source. Well, at least Dyl knew more than he had known before, and he didn’t want to let Zota down.
He couldn’t wait to tell the others … the Star Challengers.
Just then he heard a flurry of footsteps, shouts, and a squeak. From the adjacent module, Song-Ye scrambled into the MCC, bent over with wildly flailing hands. Ahead of her, a tan furry blur scurried along, zigzagging to avoid capture.
“Dyl! Catch Newton!”
Dyl leaped up from the chair at the communications console, forgetting about the low gravity, and his energy sent him nearly to the ceiling.
The escaped hamster, though, knew full well how to run in the low gravity. It jumped up to the top of a console, bounced off, then sprang even higher. Song-Ye grabbed for it but missed. The hamster leaped in a different direction, and Song-Ye couldn’t turn fast enough; she struck the curved wall of the module and rebounded, crashing into Dyl, who tried to steady her. The breath was knocked out of both of them.
Then Song-Ye did something even more surprising. She giggled. Dyl grinned.
Bleary eyed and looking alarmed, Chief Ansari hurried into the MCC. “What’s happening? Is there an emergency?”
Newton the hamster squeaked and scurried along the wall.
Dr. Romero came running in. “An escaped experimental animal, Chief. We’re in the process of catching it.”
“Sorry we disturbed you, Chief,” Dyl said, untangling himself from Song-Ye. “No problem—everything’s under control.”
Ansari raised her eyebrows. “Oh? It doesn’t look that way.”
The hamster stopped on a tabletop, small chest heaving for breath. Dyl snagged the furry fugitive and handed it to Song-Ye, who cradled Newton in her hands as she stroked its fur. “He just doesn’t like to stay in a cage, that’s all.” Dyl let out a sigh of relief. “Situation nominal Chief.” That was when the meteor-shower alarms went off.
***



Thirteen
Looking startled, Song-Ye clung to her recaptured hamster. “What are those alarms for?”
“Meteors coming in, lots of them,” said Chief Ansari. “We’re detecting a number of hazardous objects. No telling where they might land.”
“Like a hailstorm in space,” Dyl said.
“The rocks are more spread out than that, but one direct impact could cause a great deal of damage.”
Dr. Romero began to rummage around at the back of the Control Center module. “Time to get to the bunker, Chief.”
“Standard emergency procedure. We’ll have to ride it out,” Ansari told the cadets. “Join us, quickly.”
A wave of panic hit Dyl at the thought of his sister out in the open during a meteor shower. “But we can’t leave the team outside unprotected!”
“Alarm sensors will have sounded on their suits, too. The major is an expert at finding protective cover. He’ll take care of your friends. No time to argue. Follow Dr. Romero.”
The doctor pulled on a recessed handle in the deck plates, revealing a hatch in the floor. “Come on! We’ll be cozy, but each of these is designed to hold four people.”
“And one hamster,” Song-Ye added.
Beneath the hatch, a thick-walled bunker had been dug into the ground, then lined with metal, sealed and fused. Dr. Romero slid down first, then helped Dyl, whose legs were a bit wobbly at the moment. The bunker was smaller than the inside of a minivan, so he crouched into a corner to make room for the others to enter. Song-Ye peered over the lip. “Good thing I’m not claustrophobic.”
“This is what we call our storm shelter,” explained Ansari. “The metal plating and the regolith itself give us plenty of shielding from impacts and from solar radiation. Each module has its own bolt hole, since we have to be able to get to them quickly. In a wall compartment there are emergency suits, but we hope we never have reason to use them.”
Alarms continued to blare. Song-Ye climbed down into the bunker with Dyl and Dr. Romero, while Ansari sent a last signal. “Major Fox’s team and Dr. Wu, take whatever cover you can. I have everyone else safe in the main shelter.”
“Are you sure Dr. Wu will be all right in the astro bubble?” Dyl called up.
Ansari climbed down and grasped the handle so she could close the hatch over their heads. “He’ll be in the storm shelter under the observatory. He should be fine.”
Song-Ye held onto the squirming hamster, stroking its fur.
“Now, we just wait it out,” Ansari said.
“We could tell ghost stories to pass the time,” Dyl offered. No one took him up on his suggestion, which was disappointing, since he could have used a distraction from the danger raining down above them.
Twinges in his damaged legs reminded Dyl of how much could happen in just an instant….
Five years ago JJ and Dyl had been carefree kids. They lived with their parents, a firefighter and a manager of a gift store, in a beautiful townhouse. After their father died fighting a fire, the next three years were rocky, but the Wrens got by, relying on each other for strength.
One sunny afternoon, Dyl went bike riding in the neighborhood. He made a ramp out of old plywood and, by riding fast enough, jumped the bike in a high arc to land on the street, before circling around to do it again. He loved the thrill.
Their street got very little traffic, and he didn’t think much about it. Unfortunately, a driver texting on her cell phone was paying even less attention than Dyl. She didn’t notice his bicycle landing on the street as she made a wide turn without signaling. From the corner of his eye, Dyl saw the car and tried to swerve. The car’s front bumper slammed into his bike and sent him flying. Pain exploded around him. The next thing he knew, he was in a hospital.
Dyl was out of school for the better part of a year. At first, Mrs. Wren tried to homeschool him, but the conflicting demands on her time made her lose her job. Moving them to a small apartment, she started waiting tables at a cafe during the day and working at a local hotel in the evenings. Medical bills devastated the Wren family. Times were stressful.
Hearing about the situation, a retired couple from the apartment building offered to tutor Dyl at no cost until he could go back to school, and Mrs. Wren gratefully accepted. JJ and Dyl worked hard to keep the apartment clean, do their schoolwork, and not be a problem for their mother. Even so, Dyl always felt guilty about his family’s financial problems. The entire Wren family had suffered the consequences of his accident.
But on the Moon, he felt almost normal again. Almost. Being here was another life-changing experience for Dylan, and less painful than the last one.
Dyl would have to thank Commander Zota—if they all survived the meteor shower.
At the far edge of the crater, just as JJ and King loaded the meteorite into the rovers sample container, their suit alarms sounded.
“It appears this little rock was indeed just a precursor, Cadets,” Major Fox said. “I love to watch shooting stars during meteor showers on Earth. Now, I believe our view is a bit too close.”
“Front row seat,” JJ agreed.
King hummed “Danger Zone.” JJ recognized it from the old movie Top Gun—one of her favorites, because it showed lots of fast flying.
Meteor fragments hurtled toward the Moon. Pieces of the parent body crashed into the lunar surface like bugs hitting the windshield of a fast-moving car. JJ caught her breath and pointed at a flash of light from an impact that threw a spray of regolith up into the air. Another one followed it, several kilometers away.
“Looks like we’re in a danger zone here, sir!” King said.
“Not quite. The impacts are widely scattered,” Fox said, “and the chances of one of us being struck is almost nil. Even so, we should take shelter over there.” He gestured for them to hurry away from the rover and back toward the steep walls of the crater, where a jumble of rocks provided the best protection.
 
King bounded forward in a single jump that took him nearly ten meters.
When they reached the large rockfall, JJ asked, “What about the moonbase, Major? Will everyone be okay?”
“Truth be told, the base has a significant vulnerability A strike could cause explosive decompression and inflict irreparable damage.” Their suit radios crackled. Ansari’s voice ordered them to take cover and assured them that the moonbase crew was safe. “You see?” Fox said. “They’ll be all right—we can always assist them if need be.”
From their makeshift shelter, JJ scanned the expansive crater floor and smiled when a silent puff of impact appeared every few seconds. Hanging overhead, silent and beautiful, the cloudy blue Earth seemed to watch, like a big gentle eye. “The greatest bombardment came early in the Moon’s history,” Fox explained. “Four billion years ago, when Earth’s neighborhood had a great deal of debris left over from coalescing planets, impacts occurred regularly. Fortunately for us, most of that debris has been swept up.”
“Except for a few leftovers,” King said, indicating the pelting rocks that came down in the area surrounding the moonbase.
They waited, checking their suit air supply, calculating just how long they could remain here waiting out the storm. Major Fox used the emergency frequency to signal the moonbase that they were safe.
“At least this will give us something interesting to put in our next report to Earth,” Fox said.
“Just another day at the moonbase,” JJ remarked. Now that they were sure everyone was safe, King and JJ settled back and made a game of counting the impacts they spotted.
When Major Fox told them they were actually collecting important data, it only added to their fun. King hummed “Twinkle, Twinkle, Little Star,” and JJ hummed along.
***



Fourteen
Several minutes had passed since the last meteorite fell. The automatic proximity alarms had fallen silent, and no lights flashed inside the MCC storm shelter.
“Is it over?” Dyl asked. “How do we know if there’s been damage to the module?”
Dr. Romero checked the monitors on the hatch that led back to the main control room. “Atmospheric pressure unchanged. No leaks in the MCC.”
Chief Ansari nodded. “Good, time to get back to work.” She unlocked the hatch cover and swung it upward. They all clambered out. “If any of the other modules had suffered a breach, the airlocks would have sealed automatically.”
“I hope all my plants are intact.” Dr. Romero hurried over to one of the status screens, and was relieved to see that all the ag bubble readouts were nominal.
Song-Ye, the last one out of the underground shelter, still held Newton. Dyl was surprised to hear the girl murmur to the animal, “You see, I told you everything would be fine.” It looked like the Korean girl had a soft spot after all.
“Comm station first,” Ansari called to them, and they followed her.
“What’s the damage, Chief?” Dyl asked.
“Nothing major, or we’d know it right away. We won’t be able to tell any smaller problems until we give Magellan a thorough once-over.” Ansari went to the comm station. “We should have Major Fox and his team do an inspection outside on their way back—if their air supplies allow it.” Dyl was relieved to hear Fox reconfirm that he, JJ, and King were all right but definitely ready to get back inside.
Dr. Romero approached Song-Ye. “I can take Newton off your hands now.”
Song-Ye hesitated, cuddling the furry creature. “No, I—you can’t. I’d rather….” Her voice trailed off, and she shot Dyl a pleading look.
Well, that was certainly strange. He didn’t know what she expected him to do, but Song-Ye seemed so attached to the hamster that Dyl spoke up. “We, uh—we don’t even know if the ag bubble is entirely safe yet. Couldn’t we keep him with us until we finish repairing any damages to the base?”
The doctor gave a quick, understanding smile. “All right, Cadet. I’ll put you in charge of hamster maintenance. Make sure you keep an eye on him—Newton can be a squirmy one, as we’ve seen.”
Song-Ye petted the hamster’s furry head with the tip of one finger. “Thank you. We’ll take good care of him.” She slid him into an upper pocket of her flightsuit, where he quickly went to sleep.
For the next half-hour, Dyl and Song-Ye ran diagnostics on the comm equipment with Chief Ansari, while the isolated Dr. Wu checked the astro bubble. Dr. Romero used a handheld scanner to inspect the module walls for tiny punctures that she called microleaks. By the time Ansari was satisfied that all operations were nominal—a term that now sounded completely “nominal” to Dyl—King and JJ had returned with Major Fox. Everyone helped them out of their space suits, exchanging stories of what had happened during the meteor shower.
JJ’s face lit up as she described their adventure. “One hit the rock wall above us.” She made an explosive motion with her hands, and wiggled her fingers to simulate flying debris. “No air to carry the sound waves, though, so it was completely silent.”
King wore a big grin. “It was awesome. A bunch of pebbles and dust came raining down on us.”
“But not too hard and in slow motion,” JJ added hurriedly. “Low gravity, you know.”
“That was the only strike in our vicinity, and it was relatively small,” Fox reported. “Even so, it was far too close for comfort.”
Ansari’s expression was serious. “No drop in suit pressure? No damage?”
“We would have noticed it quickly enough, Chief.”
She remained skeptical. “Even so, I want you to do a leak test on the suits and helmets. Make sure there are no weak points, no matter how small.”
A signal came from the astronomy module, and the quiet Dr. Arthur Wu reported in on the screen. “One of the panels on the optical telescope is reflecting only 38% of the expected light. It could have suffered an impact, though I hope it’s merely been obscured by dust stirred up from a nearby strike. It’ll need to be repaired or polished so I can continue to collect data.”
In their days here at Moonbase Magellan, the cadets had not seen Dr. Wu in person since meeting him briefly on their tour the first day. He seemed to like being alone, studying his star images.
“We’ll get on it as soon as we can, Arthur,” said Chief An-sari. “It’ll take a couple of hands. I’ll see who I can send to help you.”
The shy astronomer seemed flustered at the interruption in his work. He signed off and returned to his analysis.
 
The inspection and repair activities kept them all so busy that Dyl didn’t find a time alone with the other cadets for another two hours. He was anxious to tell them about talking to Commander Zota. Finally, when they took a break in the hab module, he whispered quickly. “I’ve got info. When I was alone at the comm station, I got a call from Mr. Zota!”
“Why didn’t you tell me? We all needed to know right away.” Song-Ye frowned in annoyance.
“I had to wait until we were alone. Listen, and you’ll finally get some answers.” In a rush, Dyl told them everything Zota had said about why they were here at the moonbase.
“So,” Dyl summarized, “we really are in the future, there’s supposed to be some sort of crisis, and we may be Earth’s only hope—as in ‘Help me, Obi-Wan Kenobi.’”
“We’re Star Challengers? What are we supposed to do, exactly?” JJ asked looking intrigued.
“I … never quite got to that part,” Dyl admitted, feeling sheepish.
“Did he mention how we’re supposed to get back home to Earth and our own time?” King asked, and Dyl shook his head.
Song-Ye was ready to march back into the MCC. “Then let’s call him back. We’ll insist on using the comm station. My parents have to be out searching for me by now. They’ll be so worried—I’m all the family they’ve got.”
“I don’t know how the commander got hold of me in the first place,” Dyl whispered. “I don’t have any idea how to initiate the transmission.”
“Well, you must have pushed a special button or something, Junior,” Song-Ye snapped.
“I’ll try,” Dyl said.
King seemed more concerned about the bigger picture. “What else did he say about that mysterious problem Earth is going to face? And how can we help in our own time?”
Dyl pulled out his notes and told them what Zota had said. “In the future, not enough people go into science, and too few of them know how to solve problems. You can see that here, can’t you? Budget cuts, staff reductions—plans to shut down Moonbase Magellan because nobody at home is interested.”
“The idea that they might give up and go home makes me crazy,” JJ said. “This moonbase is a triumph of human achievement. How can they consider just leaving it to gather dust on an empty Moon?”
“This is a problem,” Dyl agreed. “There’s some sort of big emergency coming, and humans can’t cope with it.”
Song Ye made a frustrated sound. “Could you be any more vague, Junior? How do we get back home? What are we supposed to do, exactly?”
Dyl gave her a weren’t-you-listening? look. “We’re here to learn, pick up skills, start to understand this future. Commander Zota said we’ll be able to change things. Are you worried?”
Song Ye bit her lip and looked away.
JJ shrugged. “Not me. I’m just excited to be here on the Moon, and part of the future. The rest? We’ll figure it out.”
***



Fifteen
After the meteor shower, the damage inspections, and the base-wide cleanup, King received his next assignment. Major Fox said, “You are to help Dr. Wu in any way possible. He probably won’t want your assistance, so you may have to find your own way to be useful.”
That didn’t sound promising. “I’ll figure it out, Major.”
King had always been interested in astronomy, but the bright city lights in his neighborhood made stargazing difficult.
Once he passed through the airlock into the warm observatory module, the resident astronomer—a thin and quiet middle-aged man—greeted him.
They fell into an awkward silence while King removed his suit.
Wu said. “I don’t really need much help. How did you say you got here again? Has the supply ship arrived yet? Or is that tomorrow?”
King didn’t want to try to answer the first question. “I’m here for whatever you need, Dr. Wu. I work hard, and I won’t disturb you.”
“I’m sure that’s true, young man.” Dr. Wu scratched the graying black hair at his left temple then, for good measure, scratched his right temple. “I’m quite self-sufficient in this observatory. Assistants are rather a luxury. Nobody on Earth wants to fund two astronomers on the Moon, when one person and some computers will do just as well.”
King had heard from Major Fox and Chief Ansari that Dr. Wu was something of an odd duck. Though he spent much of his time isolated in the astro bubble with computers, imagers, spectrographs, and data printouts, he occasionally visited the main base modules. He picked up supplies, attended mandatory meetings, received regular medical checkups, then returned to his observatory as quickly as possible.
King thought he understood the older man pretty well. “I like to work alone, too, Dr. Wu. Maybe we can find some good science for me to do, where I won’t be stepping on your toes.”
The astronomer seemed relieved at that. “Then I think we’ll get along quite well, young man. This place is cramped, so it’s easy to step on my toes.”
Dr. Wu led him into a crowded control room that was obviously his private nest. The office was equipped with high-res computer screens, two lightweight chairs (though one looked as though it had never been used) and a mesh hammock, the ends of which were epoxied to the metal walls. Noting King’s interest in the hammock, Dr. Wu explained, “In the low gravity it works quite well.”
“You take a lot of naps here, sir?”
“I work until I’m tired. Sometimes I don’t notice how many hours I’ve gone without sleep, and it seems like too much trouble to suit up just to go to my bunk in the hab bubble. This is just as comfortable. And quiet.
“A long time ago on Earth, astronomers had to be night-owls. It was part of the job. They slept during the day and stared through their telescopes at night. For the past century or so, however, as long as someone could operate the imagers, photographic plates, and spectrographs, astronomers could sleep at night and look at the collected data during normal working hours.” Wu grinned again. “I think that was when the stargazing profession lost part of its charm.”
Through the narrow windows, King looked out to see the telescope array, not far away. Perfectly polished hexagonal mirror segments fitted together like a giant puzzle to make a large reflecting area with precise curves that swept up, supported by a stilt-like structure; a smaller mirror dangled from the central framework.
“The large primary mirror gathers the light, focuses it, and reflects it up to the secondary mirror, which sends the image to our recording devices.” Dr. Wu sounded proud. “We have a radio telescope in a nearby crater, too. During my tenure here at the moonbase, we’ve compiled an extraordinary database of images. We can use filters to view through a particular part of the spectrum.”
“Yeah, I’ve heard about that,” King said.
Excited to have found a kindred spirit, Wu went to a large flat tabletop screen and called up images that his lunar telescope had taken. A splash of color with swirls, loops, and a haze of gases filled the screen. “The Crab Nebula is an expanding cloud of gases and debris from a supernova, a star that exploded. The light arrived here in 1054, when Chinese and Arab astronomers recorded the bright new star in the sky.”
King looked at the diffuse, colorful blob. “That’s a star?”
“What’s left of it. Even though it’s 6,500 light years away, the flash was so bright it was visible in the sky on Earth during daylight. When a star goes supernova, it lets out a final flash of glory and becomes a sun that is briefly brighter than the entire galaxy.
Dr. Wu wasn’t finished showing off, though. “And here’s the Orion Nebula, an enormous cloud of gas. Those bright lights in the middle are newborn stars. They’re so hot that they burn out quickly—only a few hundred million years—but they blaze so brightly that they light up the pool of gasses around them with those colors.”
Wu called up another image, this time a dense cluster of stars that looked like a swarm of glowing bees whirling around a disturbed hive. “And this is a globular cluster in the constellation Hercules. It’s like a lump in your morning hot cereal—several hundred thousand stars all in one big mass.”
“The image is so clear, you can see the individual stars,” King exclaimed.
“Much higher resolution than any Earth-based telescope can get. Do you know why?”
King wanted to hum a song about stars, but figured that would probably bother Dr. Wu, so he resisted. “It probably has to do with the Moon having no atmosphere. No smog or clouds to get in the way, nothing to filter out the starlight?”
“True, but even when there are no obscuring clouds in Earth’s atmosphere, water vapor and air currents can disturb images.”
“Makes sense,” King said. “That’s why so many great observatories are on mountaintops—to avoid most of the atmospheric crud.”
“The less atmosphere the better,” Wu agreed. “That’s what makes satellites so useful: we can send them above the atmosphere. But this lunar observatory is far superior to any previous telescope outside of Earth.” Wu drew a long deep breath. “As you can see, we do remarkable astronomy here, but there’s no telling how long this observatory can remain in operation.”
“Why?” King was alarmed.
 
“Even though this telescope can see to the farthest fringes of the universe, most people don’t consider the stars important.”
“Maybe we just need to explain how useful the information is,” King said.
Wu’s shoulders slumped. “I agree, young man, but this is pure science. Few people on Earth are willing to pay for expensive research unless they see practical benefits right now. Who’s interested in taking pictures of the universe as a long-term investment in the future?”
King gaped. “I am! I’ve had to plan ahead and look toward the future. You want to hear about my Eagle Scout project?”
“You’re an Eagle Scout?” Dr. Wu glanced at him with new respect. “Impressive.”
“I will be, as soon as my project is done. I started five months ago, but it takes time.” King decided not to get into the details of time travel and which specific year he was talking about. “I saw too many vacant lots not far from where I lived. Sidewalks torn up, stretches of bare dirt piled with litter. They made our part of town look like a war zone.
“So I decided to plant trees for my Eagle Scout project. I contacted the Forest Service, and they told me where volunteers could get tree seedlings. Usually, the little trees are used for replanting hillsides to protect against erosion after forest fires, but I wanted to add trees to my city.
“The Forest Service donated a lot of what I needed, and I raised money at school to buy more. I got a few friends together, and we spent most weekends carrying around burlap sacks of seedlings that we planted in corners of vacant lots, empty dirt patches next to sidewalks, dead spots in parks and playgrounds.
“The seedlings are small, so I know some won’t survive, but the rest are taking root. It’ll take years for those trees to grow tall and strong—I’ll probably be finished with college before they even get as tall as my waist! But it’ll eventually pay off. My children and grandchildren will look at those trees and know that my friends and I planted them. You can’t expect a big tree to grow overnight. Important things take time.”
Dr. Wu smiled. “Like science. People don’t understand that worthwhile projects involve trial and error, so sometimes you have errors along the way. If scientists knew exactly what to do, there wouldn’t be much research involved in discovering something significant, would there?”
King looked back down at the beautiful images of the cosmos the astronomer had shown him. “How can I help?”
 
The shy man chuckled. “You just may have the dedication and patience we need after all! There are plenty of things we don’t know about our own neighborhood’ yet. For instance, many thousands of asteroids are in erratic orbits in the inner solar system and could cross Earth’s orbit. Comets come from the outer solar system, fifty thousand times farther from the sun than the Earth is. They can surprise us when we first spot them, because many of them have never been seen in recorded human history.”
Dr. Wu called up an image of a lush starfield, a black background spangled with an immense number of white dots. He toggled to a second image that looked exactly like the first.
“These images were taken a week apart, of the same section of sky. The stars are so far away that their position appears fixed from one week to the next. But for a moving object closer to home, we can spot differences over time.
“If you switch back and forth between the two images, anything in our solar system, appears to jump, while the background remains the same. This old-fashioned technique is called a blink comparison.
“We could send the data to be processed by computers on Earth, but we can do it here as well. The human eye is very good at judging movement. If you study the images flicking back and forth, one of the stars might ‘jump’ from one week to the next. That means it’s probably a minor planet, an asteroid, or a comet. We can calculate its orbit and add it to the catalog of known objects.”
King perked up. “You mean I could discover something new?”
“You may even find an object that intersects Earth’s orbit. In that case, for obvious reasons, it’s very important that we identify it and watch it.”
“In case it could hit Earth?”
“Think of it this way, Cadet King. Ninety-three million years ago, the dinosaurs were a very successful species, but they weren’t watching the skies. They had no warning that an asteroid was coming.” Wu raised his eyebrows. “The human race can do better than that. We’re smart enough to avoid disasters … unless we stop looking.” He sighed. “Unfortunately, not many of us are left paying attention.”
King looked down at the broad starfield on the image in front of him. Commander Zota had warned about a future crisis. Did it have anything to do with the stars? There were so many to watch! He knew the job would require intense concentration, might even be considered tedious or boring—but it was important. The recent meteor shower that had threatened the moonbase demonstrated that unexpected danger could come from the skies.
Dr. Wu had a far-off expression. “These pictures of the cosmos remind me of all the wonders out there, and make me consider what else we might yet discover.”
Considering the possibility of unmapped asteroids, King said, “But what if we find something threatening?”
Dr. Wu chuckled. “Oh, come now. The universe is not out to get us, my young friend.”
***



Sixteen
During his daily shift in the MCC bubble, Dyl no longer felt like a novice at the comm console. Thanks to Commander Zota, he understood that he and his friends were here for a reason, and he was getting good at what he was doing. Dyl’s only frustration was that he could not figure out how to contact Zota again. He tried every control at every station in various combinations and tuned in every frequency he could, but with no luck.
A supply ship was due to arrive today. Dyl knew that was why Chief Ansari and the other crewmembers were so excited. The Halley and its two-person crew—Captain Bronsky and Dr. Cushing—would bring much-needed materials by way of the International Space Station Complex.
For the past several days, the supply ship had been en route from the ISSC. From the comm console, Dyl had been in touch with Bronsky and Cushing regularly, receiving updates of the Halley’s passage. Now, as the incoming ship approached the Moon, the captain transmitted to Dyl. “Moonbase—burn completed. We have successfully inserted ourselves into lunar orbit. We’re heading into the shadow. Over.”
“Acknowledged, Halley? Dyl responded. “We’ll see you on the other side, over.”
“Over and out.”
As the ship orbited the Moon and crossed the “terminator” line between day and night, it passed into the lunar shadow. The Moon itself blocked all radio transmissions for a time, so the Halley could not communicate with either Moonbase Magellan or with CMC on Earth. But it was a routine part of the trip, and the supply transport would simply coast along in orbit and emerge on the other side, returning to communications range.
Chief Ansari had explained that the original ambitious plan for the moonbase had called for a few communications relay satellites to be put in orbit above the Moon. The network would have let ships like the Halley stay in contact at all times. But as project funding dwindled, the communication satellites had been among the first optional systems to be cut.
The crewmembers arriving today had been thoroughly trained for positions at the moonbase and were ready for a year-long deployment here. After a few weeks of transition time, two of the current base staff—Dr. Romero and Major Fox—would be rotated back to Earth, launching the refueled Halley from the landing area on the crater floor and heading back to the space station. Over the past several days, Fox and Romero had shown eagerness to return home after their long assignment on the Moon.
Dyl wondered when he and his friends would get to go home. Commander Zota had not contacted them again.
In preparation for the descent of the Halley once it came back into communications range, Chief Ansari directed Major Fox, King, and JJ to get ready to suit up. Fox would drive the lunar rover to where the lander would settle down on the flat stable plain at the crater’s far side.
“Stay safe,” Dyl said to JJ, trying to act like he wasn’t worried at all.
“Just doing our jobs,” JJ said with a cocky grin.
“Uh-huh. Working in the best office in the solar system,” King added amiably as they headed toward the Equipment and Supply Module to suit up. After several treks outside, JJ and King were getting good at following the complicated steps on the checklist. Song-Ye was busy in the ag bubble tending the plants. And probably playing with the hamster.
Dyl had offered to go on the outside excursion, but Chief Ansari had shaken her head. “Not this time. There’s nothing routine about a resupply mission, no matter how many times it happens, so I need my best comm operator in the MCC.”
Dyl was not disappointed to be assigned to his usual duty station. The chief often praised his work, and each day he felt more confident in his ability to accomplish any task he was given. “I bet it’s just like helping unload the groceries at home,” he joked. “I hope they remembered the Froot Loops.”
Ansari stood over his shoulder, smiling at the young man’s humor. “We have an official manifest, but sometimes the people on Earth send along a few extras. It’s always a surprise, though I’ve never heard of Froot Loops.” Her expression grew serious. “Our survival depends on the safe arrival of that cargo. We can’t just send for another ship if the Halley doesn’t make it—especially with four cadets added to our crew.”
She paused, letting the implication hang in the air, before she finally said, “Do you know when and how you will return to Earth? As leader of this base, I have to allocate resources, so I feel justified in asking.”
“I’m sorry, Chief. I really don’t know. We’re as much in the dark about that as you are.”
Ansari did not seem entirely convinced. Dyl looked down at the timer, saw that 18 minutes of the 22-minute communications blackout had passed.
Dyl’s stomach grumbled, and he realized how much he already missed a good burrito. But he doubted that any well-meaning fast-food joint would be sending up meals aboard the Halley. He glanced at his screen again, looking at the countdown. “They should come back into communication range in fifteen seconds, Chief.”
Deciding to welcome Bronsky and Cushing into range, Dyl reached for the mic switch. He was startled, however, when an alarmed voice broke through with a flash of static. “Moonbase Magellan, come in! Come in! This is Halley, declaring an emergency.”
Dyl lurched forward at the controls wondering what to do. Chief Ansari leaned closer, speaking into the pickup. “Captain Bronsky, what is your situation? Over.”
“We’ve experienced a … an anomalous event, an encounter. I don’t know what else to call it. Do you read? An encounter?”
Cushing’s more excited voice added, “We saw something down there.”
Dyl flicked on the transmit toggle. “What kind of encounter? What did you see? Over.”
“Ships! Bright lights. A large construction site … There’s no other way to describe it. We found another base on the Moon!”
Dyl gladly let Ansari take the station. “What kind of base, Captain? There are no other ships or facilities on the Moon. Over.”
Bronsky’s voice was practically a squawk. “That’s what I thought, Chief. But we saw a lot of activity. I think they believed they were camouflaged, but when we sent a transmission asking for ID and explanations, they fired on us! With a kind of weapon I’ve never seen before. Over.”
“They shot at you?” Ansari looked at Dyl in complete disbelief. “Captain, are you and Dr. Cushing all right? Is the Halley damaged? Over.”
“Yes, hull damage, thruster damage, and a fuel leak. It could have been worse. The cabin has an atmospheric leak, and Dr. Cushing is trying to patch it now. Good thing we had our suits on with our helmets sealed before any serious decompression occurred. Over.”
“And you’re sure it was an aggressive act?”
“I don’t know what else you could call it, Chief. We said, ‘Hello, who are you?’ and they blasted us. Fortunately, we passed over quickly, but we still saw the base. And they sure saw us. Over.”
Dyl cleared his throat and leaned toward the mic. “Can you land safely, Captain? Over.”
“I don’t know about ‘safely,’ but we’re going to try. I can’t be sure about the extent of damage. We’ll have to make an emergency descent, try to make it to the moonbase … but no promises. Over.”
Dyl activated other screens in the module, watching radar traces, plotting the new trajectory of the lander. “There they are,” he said. On screen, a detailed diagram showed the Moon, the Halley’s projected orbit, and its steeply angled new descent.
“We’re uploading a new flight path now, Captain,” Ansari said, sounding very calm and confident, even though Dyl felt his own heart pounding. “We’ll bring you down. How much fuel do you have remaining? Over.”
“It’s dropping rapidly. The leaking air is also altering our trajectory.”
Dyl realized that even small amounts of air venting through holes would nudge the ship off course, making it harder to control the ship’s descent.
The pilot’s gruff voice sounded measured. “Halley’s coming down hard. I don’t think we can make it to the moonbase—over.”
While Chief Ansari made sure the CMC on Earth was aware of the situation, Dyl handled the local communications. Captain Bronsky continued to report, his voice sounding more and more tense. “We’ll have to use up most of our remaining fuel just to decelerate and land intact. Cushing is making calculations now, but we’re going to have to do this by the seat of our pants.”
Dyl turned off his mic and looked at Ansari. “What can we do to help them?”
“Get to them as quickly as possible once they’re down,” the chief said.
After a pause, the pilot said, “When I was in training, I used to enjoy the challenge of simulator emergencies. Now it’s really happening.”
 
Really happening, Dyl thought. He had found the standard Challenger Center scenarios interesting. The students had faced a simulated crisis, then followed the written procedures and cool-headed instructions of the flight director. And even though a stubborn part of his mind still resisted the idea that he and his friends were actually here in the future, on a moonbase, Dyl understood that this was as real as it was going to get.
Major Fox’s calm British voice came over the intercom.
“My team is suited up and prepared to enter the modular rover. Can you give us a status report, Control?”
Dyl turned the mic back on. “Hard to tell how close the lander’s going to hit, or what condition the t and crew will be in.”
Ansari nodded grimly. “Major Fox, equip your vehicle with a complete range of medical supplies and issue additional oxygen tanks. This is no longer our usual welcome reception—it’s a rescue operation.”
***



Seventeen
Because the damaged Halley came down at the bottom of a neighboring crater, steep rock walls blocked radio transmissions. Just before the supply ship landed—or crashed—Moonbase Magellan lost all contact, so the rescue crew had no idea of the ship’s condition.
King checked his suit’s systems—the safety routines were habit by now—and activated his suit radio. “Captain Bronsky said he’d try to make it here.”
“The chief and Dyl say they came close,” JJ said. “It’s in the next crater over.”
“Bronsky is quite a capable pilot,” Fox said when they had finished suiting up. “We will maintain optimism, but prepare for contingencies. We must assume that the crew is injured—perhaps badly. We’ll use the Multi-Axis Rover this time. The MAR is best suited for the job, in case we need to do some heavy lifting.”
Once the three cycled through the airlock, Fox headed toward a vehicle that was little more than a framework supporting six sharp-elbowed mechanical legs that radiated like the spokes of a wheel. A pressurized cab rode on top.
“We’re going to use that spider-looking thing?” JJ asked skeptically.
“We prefer to compare the MAR to a crab rather than a spider,” Fox said. “The six independent legs can take us over any sort of terrain. Each leg has a separate suspension and rugged wheels, and the engine has enough horsepower to move the Halley, if necessary. The cab is enclosed and is larger than the one on the rover we used previously—which is crucial, as we’ll need to carry two more people.”
King felt a sense of urgency as they hurried to the strange-looking vehicle. One by one, they ascended a metal ladder to reach the operations cab and platform at the top of the crablike rover.
As soon as they entered the MAR and Major Fox powered up its systems, Dyl contacted them through the system radio. “Still no response from Halley, but their signal could just be blocked. Chief Ansari has briefed Collaborative Mission Control on Earth, and they’re monitoring trans-missions. Over.”
“They’re aware of the situation,” Fox said, “but there’s not much they can do. Over.”
“Well, they wished us luck. Over.”
Major Fox took the driver’s seat. “We appreciate their support.” With the man’s dry British accent, King couldn’t tell if Fox meant the comment seriously or not. “Over and out.”
With a lurch, Fox set the Multi-Axis Rover in motion. The crablike vehicle rolled across the crater floor and began climbing the ridge that separated Moonbase Magellan from the adjacent crater.
“Cadet Wren, would you please operate the communications system?” Fox said to JJ. “When we reach the top, transmit on the lander’s frequency and see if anyone responds. We should have a good line of sight by then.”
“Earth’s a lot farther away. If we can talk to them, why can’t we contact the Halley yet?” JJ asked.
“Like light waves, radio waves are part of the electromagnetic spectrum. If a wall comes between you and a lamp, for example, it blocks light. Transmitting a radio signal requires an open line of sight between sender and receiver. From the moonbase, the crater wall blocks the signal to the next crater, but there is no obstruction overhead for a signal to Earth.”
“Does that mean we’ll be able to transmit down into either crater from the ridge?” JJ asked.
“Precisely,” Fox said.
“And right now, the moonbase can transmit to us, but not after we start down into the crater? “King understood what she was getting at. “Major, is there any way to put an antenna or something up on the ridge that can send our radio signals back and forth to the base?”
“Like a little transmitter tower,” JJ said.
 
“A microwave radio relay, you mean?” Fox asked. “We should have line of sight to both the moonbase and Halley. Yes, I don’t see why not.”
When they reached the top of the ridge, Fox stopped the MAR. “If you cadets would assist me, this will only take a few minutes.” He retrieved a package from a storage bin in the MAR. They all climbed down to the surface and together they assembled the radio relay.
From the ridge, they could see down into the bowl of the next crater.
King leaned forward to get a better look at the sprawling plain. It had already been more than two hours since they lost touch with Halley. “There’s no sign of them.”
“Then let’s hope that they can hear us,” Fox said.
Back in the MAR on the simple comm controls, JJ switched to the channel that Captain Bronsky had used and spoke through her suit radio, which was linked to the rover cabin. “Lander, this is moonbase MAR. We’re coming to rescue you. Can you respond? Over.”
King’s sigh of relief sounded loud in his helmet when he heard the quick response from Captain Bronsky. “MAR, this is Halley. We came down hard but intact. That’s the good news. Bad news is that our hull is damaged, either from the rough landing or from the attack.”
King tensed at this renewed suggestion of an attack. Who could have fired on the lander, and why? Who else could possibly be on the Moon?
Bronsky continued with a gruff edge to his voice. “There’s more bad news, too—about our leak. Cabin pressure is dropping, and we’re losing atmosphere. Cushing and I are in our suits, and we’ve got maybe five hours left on our Primary Life Support Systems.” Dr. Cushing added, “That wouldn’t normally be a problem, but we have malfunctions in several systems. We can’t open the hatch, so you’ll have to help us from outside when you get here.”
Major Fox accelerated the rover so that the wheel-tip legs bounced, jostling them as the MAR rumbled and lurched down the steep slope into the crater. “We’re on our way, lander. We have no visual yet, but we’re picking up your locator beacon. Over.”
Bronsky said, “I’d step outside and wave a flag, but that’s not possible right now. Over.”
“Coming as fast as we can, Halley. Over and out.”
As JJ reported to the moonbase on their progress toward the supply ship, King asked, “Five hours should be plenty of time, shouldn’t it?”
“That depends on the level of damage the Halley sustained and how complicated it is to extract the crew. One mustn’t underestimate the time required even for simple tasks in the lunar environment. Once we get Bronsky and Cushing into the rover’s pressurized cab, however, there will be plenty of air for everyone.”
They reached the bottom of the crater and, using the flexibility and agility of the rover’s mechanical legs, started across the crater floor, following the locator beacon. Distances on the Moon could be deceptive, but finally King saw the Halley clearly ahead. “There!”
Major Fox saw what had caught the cadets attention and urged the MAR forward. “We’ve got you on visual now, Halley. Over.”
The supply ship had come down in a boulder field. Seeing the craft tilted at an unusual angle, one metal strut bent like a skier’s broken leg, made King admire Captain Bronsky’s abilities to land as well as he had.
As the Multi-Axis Rover maneuvered across the crater floor toward the Halley, Major Fox had JJ get updates from Bronsky and Cushing, asking for detailed information on the lander’s condition. They were all aware of how little time they had left. Their progress across the boulder field was agonizingly slow.
King and JJ familiarized themselves with the equipment on the MAR. Various tools could be installed on the ends of the jointed legs, which could raise up and bend backward, like arms with elbows. The round wheels could be replaced with working attachments for heavy lifting. The cab carried hand-held cutting tools that could break through the Halley’s hatch to free the trapped astronauts, if necessary. But that would ruin the lander, which Moonbase Magellan vitally needed. Major Fox didn’t want to consider that.
“The Halley is our only way off the Moon. After we refuel the ship, we’ll send home two of our crew members—and I am scheduled to be one of them. If we cut through the hull or tear off the hatch, the Halley will never be flight-worthy.”
“If it was damaged by an alien attack, it might not be going anywhere, either,” JJ said.
“Aliens?” King asked. “Why would we think it’s aliens?”
“That was Dyl’s explanation,” JJ said. “What do you think?”
“There are numerous possibilities,” Fox said. “Let us deal with the crisis first, and determine the source of the problem afterward.”
The major stopped the MAR as close to the Halley as he could get. “Cadet King, please begin pressurization of the rover cabin, in case Captain Bronsky and Dr. Cushing prove to be shorter on air than they expected to be.”
JJ sent a quick transmission. “We’re here, Halley. We’ll be knocking at your door in just a minute. Over.”
Bronsky sounded relieved. “Good thing I managed to land this close to the moonbase. If we were another couple of craters away, you’d never have gotten here in time. Over.”
Fox stood up from the driver’s seat and directed JJ and King toward the airlock. “This looks like a three-person job.” They gathered a selection of tools they might need.
Once through the airlock and outside again, they climbed down the metal rungs to the surface and hurried to the lander, carrying their packs of tools.
King’s stomach knotted as they approached the battered Halley. Even the men inside the small cabin did not know how damaged the ship was. It was a miracle they had survived at all. And they only had an hour of oxygen left.
“Look there!” King pointed to a chain of pitted scorch marks on the hull. “Are those from an energy burn?”
“No way that’s from a crash landing,” JJ said. “Maybe Dyl was right. Someone shot at the Halley, and it wasn’t Casper the Friendly Ghost.”
King felt a creepy tickle, like a spider walking up his back. “Whoever they are, they’re still out there.” Someone else was on the Moon, someone dangerous.
“Let’s get these men to safety before we go chasing ghosts.” All business, Fox went to the Halley’s hatch. Near the sealed door, a jagged breach in the hull released a sparkle of ice crystals from leaking cabin air. The two men inside had tried to patch the hole, but couldn’t make it airtight.
JJ studied the energy burns and the hole, while King circled the lander making a methodical inspection for any further damage.
“Captain Bronsky, are you ready for egress?” Fox asked.
“Not just ready, but downright impatient. Can you open the hatch from there?”
Fox inspected the controls near the hatch. “It’s a pressure-interlock problem. We need to depressurize the Halley’s cabin, equalize the pressure on both sides, before we can open the hatch door. Right now, there’s still too much air inside compared with the vacuum on the outside.”
“Our cabin is already attempting to depressurize itself,” said Cushing with a hint of panic in his voice. “The traditional depressurization systems are damaged. We might have to use the emergency release.”
Fox grew increasingly concerned. “That would explosively blow the hatch. You would get out well enough, but we wouldn’t be able to use the Halley again. No telling how many months it would take Earth to send a replacement ship.”
Finished inspecting the hull, King stopped by JJ and Major Fox at the breach. “The Halley’s got a bunch of scrapes, a bent strut, and some kind of camera that got blasted to bits, but no significant damage other than this, sir.” He pointed to the jagged hole.
“I’ve been thinking about that,” JJ said. “Blowing the hatch would release too much pressure at once, but this leak isn’t releasing enough.…”
“Right,” King said. “Maybe all we have to do is make the hole a little bit bigger, so it can vent the atmosphere.”
“Exactly,” JJ said, her excitement flowing through the suit radio. “Someone’s got to release the pressure faster, and it might as well be us.”
King gave JJ a quick high five. “Major, if Bronsky and Cushing take off the patch on the inside while we expand the hole from here, most of the air should jet out of the Halley’s cabin in only a few minutes.”
Major Fox was pleasantly surprised. “I don’t generally try to solve a problem by causing more damage, but you may be on to something. We have limited time, and your solution is rapid and simple. A careful expansion of the hole would minimize damage while increasing the venting flux. Once the internal air pressure is released, we can operate the hatch manually.”
Bronsky’s voice came over the suit radio. “I hate to rush you, but we have less than an hour of oxygen—and that’s using all of our reserves. My suit’s getting a little stuffy already.”
“Very well, we’ll implement your plan, cadets,” Fox ordered. “Captain, remove your makeshift seal.”
The three rescuers set to work on the lander’s hull. With the interior patch gone, air sprayed out more quickly. It made no sound in the vacuum, but King could feel the increased vibration when he touched the hull. Using cutters and pry bars from the MAR, Fox, King, and JJ expanded the breach, increasing the volume of the leak. More air rushed out.
“Thirty minutes left,” Bronsky reported. “Once we get the hatch open, Cushing and I will need to hurry to reach your rover.”
“What is your present cabin pressure?” Fox asked.
“Normal pressure is one atmosphere—760 Torr. We’re down to 300, but it’s dropping rapidly. We may have to blow the hatch now and hope the release doesn’t cause too much damage. Our suit air tanks are showing empty, and we’re using reserves.”
If the astronauts inside the lander ran out of oxygen and lost consciousness, King and his companions could still carry them into the MAR cabin where they would be able to breathe. But that would take a lot longer than if the men could make their own way there.
Fox waited one more minute in tense silence, then decided it was time. “Two hundred Torr—that’ll have to do. Stand back. This might be a forceful release.”
King and JJ stepped out of the way. When Fox activated the unlocking mechanism, the Halley’s hatch popped open with enough force to knock the British major aside by several meters, so that he struck a boulder and landed awkwardly on the rough ground.
The last gasps of air from the lander’s cabin came out in a rush, and the two suited astronauts emerged, climbing one at a time out onto the lunar surface. King helped the major back to his feet and checked over his suit for any damage. “Quickly, to the rover,” Fox said. “The cab is already pressurized.”
Running with dancelike grace in the low gravity, Bronsky and Cushing bounded toward the MAR and climbed the metal rungs to the platform level. King, JJ, and Major Fox waited outside, giving the two newcomers priority as they cycled through the airlock.
“A job well done,” Fox said.
While they waited outside under the starlit velvety-black sky, King looked over at the canted lander, thinking about how difficult it would be to do the repairs out here.
Once they were inside the cab, Bronsky transmitted, “Ahh, that’s the freshest canned air I’ve ever breathed. Now let’s get to the moonbase. I won’t feel safe until we’re inside a good, solid module.”
Following his companions up the ladder to the MAR’s cab, King scanned the stars overhead. Three strange lights circled in the sky, flitting back and forth … like ships. He could think of no astronomical phenomenon that would explain this. Reconnaissance vessels from the mysterious other base?
But nothing else was supposed to be here on the Moon.
Before he could point them out to JJ and Major Fox, however, the bright lights accelerated and streaked away with amazing speed and disappeared over the lunar horizon.
***



Eighteen
Even after the Halley crew got to Moonbase Magellan in the MAR, JJ could see how shaken the two men were. Captain Bronsky, the bristle-haired Russian pilot, had a haunted look in his eyes, and Dr. Cushing looked pale and rabbitlike.
“I know it doesn’t make any sense,” said Bronsky. “The Halley’s only external camera got blasted before we knew what hit us, so there’s no way to prove what we saw. We’re not a research craft. Who would expect pictures to be important on a supply run?”
“Describe the other base for us,” said Chief Ansari. “You’re certain it was some kind of artificial structure? Not just a trick of light and shadow?”
“Shadows don’t shoot at spacecraft flying overhead,” the Russian pointed out.
“No doubt about it, Chief,” Cushing said. “We saw a whole outpost—excavations, construction sites, mining areas. It was an extensive complex, several times the size of this base. I’d say at least a hundred personnel, plus a large amount of heavy equipment. We don’t know what was going on, but those people certainly didn’t want to be seen.”
Bronsky jumped in. “I couldn’t believe my eyes. We sent a standard contact transmission—what else were we supposed to do? We weren’t spying on them.”
“And then we saw some spacecraft launching,” Cushing said, breathing hard again at the frightening memory. “We got a good look, too—hull configurations like nothing I’ve ever seen. Angular and … unearthly.”
“So you figure they were alien ships, right?” Dyl asked. The moonbase crew frowned at him, but JJ’s brother stood his ground. “Anybody got a better explanation? How does a full-fledged base magically appear on the Moon without anybody knowing about it?”
“Could it be an Earth military complex?” Fox said, then answered his own question. “No, I can’t believe any government has the funds to undertake a project of this scope. And how would they keep it a secret?”
“And most important, why would anyone from Earth shoot at a supply ship?” Bronsky asked. “Moonbase Magellan is a peaceful research station.”
“But why doesn’t your ship have weapons like lasers or blasters for defense?” JJ asked. It sounded like an absurd question, but they were in the future, after all, so they didn’t know what was possible.
The moonbase crew looked at her, baffled. Bronsky snorted. “What would the Halley or Moonbase Magellan need to defend itself against?”
“That’s not a rhetorical question anymore,” Ansari said. “We’ll get to the bottom of this. Cadet Wren, open a channel to Collaborative Mission Control on Earth. If there are no explanations, we’ll declare an emergency.”
By now, Dyl looked like a professional at the comm station. He told JJ, “You know, when we called the International Collaborative Space Agency earlier to tell them about Halley, the ICSA staff looked like a skeleton crew. I guess they’re used to everything going smoothly. Boy, were they surprised.”
The CMC had immediately summoned extra help after the Halley’s rough landing, though, and now the responders were awake and concerned. The International Space Station Complex had been put on high alert, and even some members of the news media decided to cover the story.
Nevertheless, separated from home by almost a quarter of a million miles, the moonbase crewmembers were on their own.
“Be careful not to use the word crash on an open channel,” Ansari warned Dyl. “The Halley is damaged, but intact. No one was hurt. We don’t want a news reporter to blow it all out of proportion.”
“Blow it out of proportion?” Captain Bronsky exclaimed, “Our transport was shot down by attackers from an unidentified base!”
“True, but I’d rather not start a panic just yet,” admonished Ansari. JJ saw the lines of genuine worry on her face. No one had any idea what was going on, so they hoped someone on Earth would have answers. The officer on duty for the CMC responded. Vince O’Connor was a red-headed young man with a freckled face. JJ didn’t think he looked old enough to hold a position of such authority … but then, the Star Challengers were young, too, and they had a lot of responsibility at the moonbase.
“Acknowledged, Magellan Control. Are you ready to file your analysis of the Halley accident? Over.”
“We’re classifying it as an incident, not an accident,” Ansari said. “Captain Bronsky and Dr. Cushing concur that they encountered an unknown and likely hostile installation on the far side of the Moon.”
The redhead nodded solemnly. “I just received their report, Chief, but it’s being met with a high degree of skepticism here.” He didn’t sound as if he believed the story either.
“Let me talk to Director Bean myself. The Halley was fired upon—I saw images of the marks on its hull. I’ve spoken extensively with Captain Bronsky and Dr. Cushing, and I believe their report. Believe me, those aren’t micrometeoroid impacts. Something damaged that vessel, Mr. O’Connor. There is something dangerous here on the Moon with us. If you have any information about who it is, I need to know immediately.”
O’Connor laughed. “But, Chief Ansari … a secret base? Who could possibly have built it? Where would they come from?”
“Aliens,” Dyl muttered, and JJ shushed him.
Ansari was impatient with the officer on duty. “Mr. O’Connor, if we had those answers I would not need to call for information. If I cannot get that information, I’ll need to declare an emergency. I will continue this discussion with the director herself.”
O’Connor showed no real sense of urgency. “I’ll have her contact the moonbase as soon as she comes in to work.”
“Wake her up!” Ansari sounded angry. “This is a crisis. Why isn’t she at CMC? Do you really think there’s anything more important she should be doing right now? Over.”
The young redhead was startled. “No, Chief. She’s awake. I already informed her about the lander accident … incident. I’ll see what I can do. Over and out.”
After the officer on duty signed off, tension in Magellan’s Control Center continued to build. When Director Gloria Bean of ICSA finally appeared on the screen, she looked bleary-eyed, disheveled, and cranky. “You’re quite insistent, Chief Ansari.”
“Because it’s quite a situation, Madam Director.”
“We haven’t had time to make any decisions yet, Chief. Just sit tight and we’ll get back to you as soon as possible.” Gloria Bean was in her late fifties, squat and solid as if she’d grown up on a high-gravity planet. Her brown hair was cut short in a no-nonsense style. JJ had expected the director of such a vital program to be an impressive, charismatic leader, but apparently in this future, managing a space program was not a highly respected job.
“Captain Bronsky would like to give his report to you personally.” Ansari gestured the captain forward. Though JJ had heard his story already, she still found it chilling. Bronsky stood ramrod straight as he spoke, his voice deep and serious, his short, steel-gray hair poking out in bristles.
When Bronsky finished, Director Bean’s voice held a hint of sarcasm. “An extensive and hitherto unknown base? Something like that would require years to build, countless flights, and a massive budget. Why would no one on Earth have noticed while all this was going on?”
“It’s not as if anyone has been paying close attention to the Moon, is it?” Major Fox replied.
“Do you have physical evidence to back up your claims, Captain Bronsky?” the director cut in. “Any images of this mysterious complex?”
“The Halley isn’t a surveillance ship, Madam,” Bronsky snapped. “Our imager was damaged. Many of our systems went offline. I think the other base was scanning us.”
Dr. Cushing pushed forward into the screen’s range, pale with anger and frustration, “It was only Captain Bronsky’s flying skill that kept us alive, Madam Director. There’s something out there, whether we can show you a picture or not. And it’s definitely hostile!”
Director Bean frowned. “I find this all quite melodramatic.”
“Prepare to receive a data transmission. These are clear images of the damage to the supply ship’s hull.” Ansari nodded to Dyl, who quickly uplinked and transmitted the photo files.
When the images arrived on her screen, the director glanced at them. “I’ll have our analysis teams thoroughly study these and report their assessment.” She pinched the bridge of her nose, as if she were developing a crushing headache.
After a moment of frustrated silence, Ansari crossed her arms over her chest and spoke in a firm tone. “Inform the leaders of the world of this unprovoked attack on a peaceful international facility. Someone is responsible for it, and we are at risk here—completely alone!” The chief’s voice rose as she grew more passionate. “You need to declare an emergency, Director.”
The director leaned forward and looked directly at the viewscreen. “That’s a tall order, Chief. As a private agency, we have very little political influence. Although I realize this is an urgent matter to you, I think it’s unlikely that governments here on Earth will take the threat seriously.”
“Not take it seriously?” Song-Ye strode forward.
“Song-Ye, don’t—” Dyl warned.
But she didn’t listen. “Let me speak to my father! He is a Korean diplomat. He can talk to his contacts in the Cabinet and get things moving forward with the United Nations, as well.”
“A member of your crew is the daughter of a diplomat?” asked the director sharply. “Why wasn’t I informed of this? And what does this girl mean about the United Nations? That was disbanded—”
JJ gave Song-Ye a quick glance, and the Korean girl flushed as she remembered that they were far in the future, and no one knew her father anymore.
Ansari abruptly cut off the directors questions. “I assumed you would have more information about these classified new crewmembers than I do, Madam Director. Are there secrets you have been keeping from Moonbase Magellan? Military secrets, perhaps?”
“I assure you, Chief Ansari—”
The chief obviously didn’t want to hear a standard song and dance, and JJ silently cheered when Ansari interrupted the director. “As leader of this moonbase, I formally request that you place ICSA on high alert, Director Bean, until such time as this undocumented base can be explained to my satisfaction.”
The director shrugged. “Very well, I will forward Captain Bronsky’s report, along with your own observations.” Her face filled the communi-cations screen in front of Dyl. “The fact is, no country in the world has a space program anymore—military or otherwise. Even if the whole world believed you, where could we point fingers? Outside of ICSA, no one has the capability or equipment to send a single vessel to the Moon, much less construct an outpost as significant as you’ve described.”
Captain Bronsky growled. “And yet we saw what we saw.”
“Wow, what does it take to get those guys excited?” JJ muttered from the side.
The director let out a sigh, as if giving up. “I’ll do what I can by sharing your information with our data analysts and trying to pass it on to the leaders of various countries.”
Chief Ansari stood beside the Halley crew. In a clipped, formal voice, she said, “Thank you, Director. We will await further word from you.” She motioned to Dyl, who cut off the transmission.
“How can they not see how important this is?” King said. He looked around with an expression that was more baffled than angry.
“The situation might be a lot worse than Earth thinks it is,” Dyl said.
“As in, deep poop,” Song-Ye agreed.
As soon as the comm console fell silent, everyone gathered in the MCC and began talking loudly, expressing dismay at ICSAs unhelpful attitude.
Dr. Wu reported in from the astro bubble. “Chief, I’ve discovered something rather disturbing. As you know, with Cadet King’s able assistance, I’ve been scanning the inner solar system for uncatalogued objects.” He shook his head. “Quite honestly, I have never seen anything like this. I think it may have some relevance to Halley’s recent encounter.” He showed them high-resolution images taken by the moonbase telescope.
JJ noticed numerous slashing bright lines in the pictures. “It looks like a meteor shower.”
Ansari leaned toward the screen.
“Not meteors,” Dr. Wu explained. “If you will notice, some of the lines have abrupt angles.” He paused for a beat, then explained the significance. “Those are distinct and intentional course corrections. Nothing natural would do that. The lines on the images are tracks of artificial objects moving at high velocity.”
JJ knew the answer even before the astronomer revealed it. “You mean those streaks are ships—lots of ships.”
“But they’re not coming from Earth,” King pointed out. “All those streaks come from the opposite direction—outside the solar system.”
“Aliens,” Dyl insisted again. “I told you!”
King hummed the theme from X-Files.
Major Fox stated the obvious. “We will have to mount an expedition to see this base ourselves. I want to get a good look at whatever is out there on the Moon with us.”
“Pick your crew, Major,” Ansari said. “Head out as soon as possible. There’s no time to lose.”
“I’ll take Cadets King and JJ Wren,” he said. “They can assist me in the long-distance driving across the lunar landscape, while the expert crewmembers stay here to effect repairs on the Halley.” He paused. “I’m not convinced our young guests don’t have a special role to play here. Commander Zota may know something we don’t.”
“Of course he does,” Ansari said. “Very well, take your crew and leave immediately to scout out the strange base.”
Dyl moved close to JJ, Song-Ye, and King. “Aliens,” he whispered once more. “It’s got to be aliens.”
JJ’s anticipation of the new mission was mixed with uneasiness, and she swallowed hard as an idea occurred to her. We may be about to find out exactly what Commander Zota sent us here to see.
***
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Even moving at top speed in the pressurized lunar rover, the journey over the rough terrain required a couple of days. JJ noticed quite distinctly that as they drove across the Moon, the horizon appeared much closer than it did on Earth. That was no surprise, since the Moon’s diameter was so much smaller than Earths.
Every kilometer was ground that no human had ever driven across, and they had to find the best route. If the moonbase had stocked extra radio relays, which they didn’t, it would have taken dozens—one placed on every high point along their path—to keep the rover in touch with Magellan. So, once the rover passed over the lunar horizon, they lost contact with Moonbase Magellan, and went forward on their own to observe as much as possible, then return with their report. When the rover traveled across the wide-open plains, they could see the uplifted rims of craters like barricades in their path. They encountered unexpected rock walls, maneuvered around craters, and bypassed deep fissures, all of which hindered their progress.
Still, they pressed onward without a break, taking shifts driving and sleeping. When it was JJ’s turn to drive, King sat beside her while Major Fox slept. Driving wasn’t fast like flying, but JJ loved the exhilaration of choosing their path across a landscape of rock and dirt with no roads on it. JJ was careful, as Major Fox had taught them. He was trusting them, and she took her duty as a member of the team seriously.
“Moon, sweet Moon,” JJ murmured.
King hummed “Home, Sweet Home.”
JJ sighed. “I miss it—home, I mean. Mom, school, our cat … even making my bed.” She hoped her mother wasn’t spending sleepless nights worrying about JJ and Dyl.
“Me too,” King admitted. “All of it. Taking care of my sisters after school, feeding Copernicus, taking out the trash. It used to seem like a lot of responsibility. I just figured my parents gave me all the chores they didn’t want to do, because that’s what parents do.”
“Bet those chores sound pretty easy now,” JJ said. “Mine sure do.”
He chuckled. “Uh-huh. Now that we’re on the moonbase crew, I get how the jobs are all connected. The base can’t make it unless everyone does their part to keep it working.”
“And if the base stops working, it can’t support life anymore,” JJ said. She pursed her lips, musing. “Actually, on a way smaller scale, it’s like our family. If Mom works two jobs to pay for our apartment and food, Dyl and I have to cook, do dishes and clean the place. That’s not the way Mom wanted it, but that’s how it works. We can’t just sit back and expect all the important stuff to get done. It takes all of us to keep things going.”
King hummed “We’re All in This Together,” then fell silent for a minute. “Sorry—it seemed appropriate. You’re right about families, though. They’re almost like ecosystems, everything depends on all the other parts. Kind of like Earth … ”
“Wow.” JJ wondered if that was one of the things Commander Zota wanted them to figure out. “Being here makes every little thing seem so important. At home, if we use up the last of the oatmeal and forget to put it on the grocery list, it’s a pain. But if the moonbase runs out of something, they can’t just go to the grocery store. Supplies only arrive once every six months.”
“And what if Earth runs out of something?” King asked.
JJ thought for a long time about that.
All three travelers were anxious to arrive at the mysterious base, so they could do some reconnaissance and put the mystery to rest. Despite her homesickness and the questions JJ still had, being on the Moon was the most incredible experience of her life so far. It didn’t matter if it meant hard work or a bit of danger. The adventure was worth it.
When Fox took his next shift driving, JJ and King discussed what the strange construction site might be, but the British major refused to speculate. Instead, he devoted his time to pointing out interesting features of the topography and explaining lunar geology.
“The surface of the Moon consists primarily of two types of terrain: the smooth dark lava flows called maria, which is Latin for sea, and the highlands, which are brighter and marked by more craters. The highlands are older terrain, of course, because lava flows in the maria wiped away the older craters.”
“Nature’s eraser, huh?” King said.
“That is one way to think of it. Lunar geologists can count the craters in an area to get a rough idea of how old the terrain is. A slate wiped clean by lava must be a newer landscape, while an area covered with craters must be older.”
At any other time, JJ would have found this information fascinating, but thoughts of what had damaged the Halley distracted her from Major Fox’s lecture.
After they crossed the terminator, passing from lunar daylight into night, the rover’s solar panels collected no further energy. Fortunately, the rugged vehicle was designed for long-range expeditions. The Moon’s surface had been a stark landscape of long shadows and sun-washed regolith as they drove across the day side, but now the ground was blanketed with deepening night. The headlights pierced the darkness, clearly showing the land ahead of them. Overhead, the universe had even more stars than JJ had ever imagined.
Fox sounded tense as he drove toward a steep rise ahead. “According to Bronsky and Cushing’s best guess, the anomaly should be located down in the crater beyond that ridge.”
Bright starlight outlined the lunar landscape, and JJ kept her eyes on the abrupt terraced crater rim ahead of them. Ordinarily, they would have driven around the obstacle, but they needed to get the best vantage. From the high point on the crater rim, they could assess the strange base—and hope they wouldn’t be seen.
“Hope we can sneak up on whoever made their hideout in that crater,” JJ said. “At least our engine doesn’t make any noise in the vacuum.”
“Uh-huh,” King said. “I’d rather nobody took a shot at us.”
“Let us not be alarmist, cadets,” Major Fox said. “But just to be safe, perhaps we should navigate without our front spotlights as we crest the ridge, to decrease our chances of being seen.”
The major guided the vehicle at an angle up the steep incline, then switched back and headed toward the crest. JJ could feel the rover’s engines straining on the slope, but they continued to make headway. At the crest, Fox stopped the vehicle, and they all looked down into the crater basin below.
There, they saw a sprawling site that might be military or industrial, but it was not composed of modules and solar arrays like Moonbase Magellan.
“It looks like a gigantic ant colony,” King whispered into the suit mic.
JJ agreed. Deep holes had been dug straight down into the regolith like mine shafts. Conveyor belts carried rocks and debris from beneath the lunar surface. Dust sprayed upward in a fog that slowly settled across the crater.
There were domes and trapezoidal structures, open latticework towers, twisted serpentine mounds connected by transparent tubes. Intense white lights highlighted the main structures, shining bright columns down onto work areas, but hoods shielded most of the area from above, so that orbiting spacecraft—like the Halley—would not necessarily notice.
Looking like segmented mechanical termites with jointed telescoping legs and clawed working arms, dozens of boxy robotic work vehicles engaged in furious activity. Inside navigation bubbles on the termite vehicles, JJ saw tiny moving figures—operators! From such a distance, though, she couldn’t make out any details—like whether the inhabitants of this strange base were human … or something else.
King said, “I’ll bet there’s a whole tunnel system beneath the surface.
JJ was excited and alarmed. “So was Dyl right? Is it an alien base? Maybe they built it here as a secret foothold, where they figured we wouldn’t notice.”
“I … ” Major Fox’s voice trailed off. “I need to see more.” Finally, he said, “They could be peaceful.”
JJ couldn’t let herself believe that. “Then who shot down the Halley?”
“And if they have nothing to hide,” King said, “why are they hiding?”
Fox came to a conclusion and nodded. “Our rover won’t make it down the steep terraces of that cliff face. Cadet Wren, Cadet King, we’re going down for a closer look.”
Back at Moonbase Magellan, Dr. Romero monitored the MCC, so that Dyl and Chief Ansari could go with the two newcomers to the damaged supply ship. Song-Ye had figured out a way to optimize the data-collection program for the ag bubble and stayed behind to work on her project. Dr. Wu remained in the observatory to study the images that seemed to show vessels arriving from farther out in the solar system.
Still slightly uneasy in his spacesuit even though he’d had some practice, Dyl rode in the Multi-Axis Rover with the other three suited crewmembers out to the Halley’s crash site.
What am I doing out here with all these professionals? Dyl wondered. How am I supposed to help?
“Our first order of business is securing our supplies. If we can’t get this ship off the ground again, we’ll have to conserve. Our survival depends on these containers,” Chief Ansari said.
Dyl, Bronsky and Cushing opened the landers cargo compartments, and Ansari operated the MAR’s mechanical grappling arms to offload the heavy packages of food and other necessities. “Dr. Romero and Cadet Park can inventory and stow everything after we get back to base.”
“Once the Halley is empty and lighter, the Multi-Axis Rover can move it to a more stable place, so we can effect repairs and refuel,” Bronsky said over the suit radio.
“We’re not going to tow the lander all the way to Magellan, are we?” Dyl asked.
“Not necessary. This isn’t an ideal launch site, but with the radio relay to the moonbase in place, we can calculate the take-off from this crater basin,” said Dr. Cushing.
“Provided, of course, we can repair poor Halley at all,” Bronsky added. “After what those—” he snarled a word in Russian that Dyl didn’t understand, but it didn’t sound like a compliment “—did to it.”
Over the next day, they completed two round-trips between Halley and Moonbase Magellan with the loaded MAR, delivering half a year’s provisions for the base. Then, back at the crash site, the four of them set to work again.
“If we can’t use this lander to take at least two of our crew back to earth, we’ll all have to tighten our belts and eat less,” Ansari said. “Dr. Romero will need to increase her plantings in the ag bubble drastically. We can get more air and water, and the new solar array increases our power reserves. Food will be the main problem. We have ten people, and a pantry stocked for four.”
Dr. Cushing said, “The space program used to operate on the principle of total redundancy so that if anything went wrong, we had a replacement part handy. Lately, though, redundancy has been considered too expensive and unnecessary. There is just no way a rescue operation can be mounted from Earth in less than three months.”
Dyl was appalled. “So you’re saying we have to fix the lander? This might be a problem.”
Ansari’s voice had a cool edge to it. “Or, Cadet Wren, you can ask your mysterious Commander Zota to use his classified transportation system and get us all back home in an instant.”
Dyl swallowed hard. “I wish I could do that, Chief—I wish I knew how.”
Ansari grumbled over the suit radio, but made no further comment.
“I wish I knew how to fix this? Bronsky said. The Russian captain sounded discouraged. “My poor Halley. Never a scratch until now.”
On a datapad, Ansari studied a diagram of an undamaged lander and showed it to Dyl.
“I dislike admitting it, but although I’m well versed in engineering, I’ve never had to repair damage of this sort,” Cushing said. “What a mess.”
Dyl looked at the burn marks from the strange weapon blasts, the breach in the hull plates and the intentionally widened gap that had allowed the extra pressure to vent out. Dyl felt out of his depth and strangely alone. He wished JJ and King were out here with him. He would even have settled for Song-Ye’s sarcasm. He wished he could be in the MCC, where he knew what he was doing. He wished he understood why Commander Zota had sent them here, of all places.
In dismay, Dr. Cushing wiggled the landing strut that had been bent by the hard landing among the boulders. “The job looks insurmountable.”
Dyl took a deep breath and plunged into the problem. “Insur-mountable is not an option. What we need is a list. Let’s make a note of every little thing that needs to be done. If we break the repairs down into individual tasks, it should be no problem—a piece of cake.”
“If you say so, kid.” Cushing didn’t sound convinced.
Dyl accepted the datapad Ansari offered him and took notes while the chief, Bronsky, and Cushing called out observations and made suggestions for repairs. Dyl used humor to keep their spirits up while they worked. He knew how much was riding on this task. Besides, being busy kept him from worrying about his sister, King, and Major Fox.
By now they should have found the answers they needed on the other side of the Moon.
***



Twenty
“Don’t get cocky in the low gravity, cadets,” Major Fox warned as he, JJ and King stood on the steep edge of the crater wall, trying to decide the best way to descend.
JJ looked down the rock face with its broad boulder-strewn terraces, narrow ledges, and the dizzying drop to the crater floor far below. “Okay, let’s get this done.” She saw a good rock shelf five meters down and jumped to it. “Cadet Wren!” Fox said. “You might think you can leap high off the ground, but a fall from this height would be as serious as a fall on Earth, maybe even fatal.”
“Yes, sir,” King said. “Gravity is still gravity. We promise not to be careless.”
Feeling chastised, JJ waited for them to join her on the rock shelf.
Major Fox tethered all of their suits together for safety in case one or the other of them should slip and fall, but he left enough play to give them freedom of movement in the descent. Fox picked his way along one ledge, then the next, dropping gracefully and landing with both boots on solid ground. King and JJ followed and soon made their way across the terrace to the next dropoff. While the low gravity was an advantage in climbing, their space suits greatly reduced their normal agility.
During the painstaking descent, some boulders broke loose and tumbled down in slow motion, ricocheting on other rocks and starting a small avalanche that gathered strength until it petered out upon reaching the crater floor.
Major Fox looked at the landslide; the tether kept them securely linked together. “Proceed with caution. And since we mistrust the intentions of the inhabitants below, I suggest we maintain radio silence for now, except in the event of an emergency.”
They continued down the crater wall, balancing on ledges before dropping down to the next line of rocks. Climbing back up was going to be even more of a challenge, but they had to take this one step at a time.
Whenever she wasn’t looking at her gloves and boots, securing her position, JJ kept an eye on the activities at the bustling secret base that filled much of the plain below. One flat glassy area of the crater floor held several triangular ships. Hard at work, the boxy termite machines scuttled along, building up mounds, excavating tunnels, moving processed metals and manufactured components from underground industrial areas.
JJ felt a strange queasiness in her stomach. Yes, they were more than a century in the future, and so her definition of normal had to change. But nothing about that strange outpost looked normal. It didn’t even seem to have been built by human hands.
When the trio finally reached stable ground at the bottom of the crater, they unclipped their tethers, and Major Fox pressed his helmet against King’s and JJ’s, speaking loudly enough that they could understand his words through the vibrations in the faceplates. That way they didn’t use the radios, which might be detected.
“Those triangular ships are unlike any I’ve ever seen on Earth. I’m afraid there’s no simple way to identify them. You go around that direction, Cadet Wren. Cadet King, scout from the front, and I’ll go this way. Each of our helmets has a digital imager. Take as many pictures as possible. We’ll allot only fifteen minutes so that we can be sure of sufficient air for the climb back up. Given what we’re seeing, it behooves us to return to Moonbase Magellan as soon as we can.”
Because they were close to the frenzied activity in the strange outpost, they kept to the shadows at the crater’s edge, hoping they wouldn’t be noticed. As one of the termite robots scuttled closer, JJ verified that the dark rounded figure inside was not shaped like a human. It raised several whiplike appendages—tentacles!—and guided the boxy robot away again to dig a new hole in the ground. Her heart pounded harder.
Their adventure here on the Moon had been incredible, but this was the most astonishing thing JJ had seen yet. She counted at least fifteen of the insectile vehicles, and guessed there must be many more inhabitants in the tunnels below. This place was far larger than Moonbase Magellan.
With her breath echoing in her helmet, JJ continued to patrol around the edge of the crater until it was time to turn back. She had taken enough images to provide proof that even Collaborative Mission Control on Earth couldn’t deny. Their scouting team had found what they’d come for, but their amazing discoveries would be worthless unless they made it safely back to the moonbase.
After JJ, King, and Fox met up again, the British major indicated a sloping ramp of rock that looked like an easier route up to the first major terrace than the way they had come down. They began to climb, working their way past a sheer rock face. Fox and King pulled ahead and to the right.
Suddenly, the crater wall above them began to vibrate, shaking loose some crumbled rocks, then large boulders. King scrambled backward trying to keep his balance. JJ froze. What was going on? There were no earthquakes on the Moon, were there?
Then a yawning hole like a mine shaft appeared in the cliffside. One of the termite machines emerged from the new tunnel, digging its way out with sharp excavation tools.
King leapt aside. The machine was just a mining device, but he and Major Fox had the bad fortune to be near the shaft opening when the digger emerged. JJ’s gasp echoed in her helmet. She was far enough to one side that none of the rocks from the tunnel fell on her, but she backed up a few steps and started to slide on the steep slope. She caught an outcropping and steadied herself. As the men bounded away, the boxy termite robot threw off rocks and debris, clearing its path.
At last, through the transparent dome on the machine, JJ got a good view of the smooth-skinned creature at the controls as it passed her. Spotting King and Fox with lamplight yellow eyes, the rounded alien reacted with alarm, waving its tentacles furiously.
Fox opened his radio channel. “Cadets, climb as fast as you can!”
JJ used all the strength in her legs to jump to a higher outcropping. In the low gravity, she jumped five meters up and hauled herself onto the flat terrace. Above her, King bounded to a wide ledge.
“C’mon!” He gestured for Major Fox, and the other man jumped up next to him.
Focusing on King and Fox, the termite robot used its mechanical jointed legs to chase them up the steep wall. The robot lost its footing on a crumbly ledge and tumbled twenty meters before catching itself and climbing upward again.
It was below JJ now, and she climbed higher.
“Hurry!” The men scrambled up to another terrace, surrounded by rocks precariously balanced on the edge.
“We’re more maneuverable than that thing is,” Fox panted.
“Yes, sir,” King said. “But a robot doesn’t get tired.”
JJ caught up to them as they reached a ledge with loose boulders. Fox looked up at the next level.
“Wait,” King said. “We could start our own avalanche!”
“Agreed,” Fox said. “I may have underestimated you cadets.” Together, they began to push a boulder. The frightening boxy walker closed the distance, scrambling up the rockface. Inside the transparent dome, the enclosed creature thrashed its tentacles in agitation. JJ’s skin crawled.
“Somebody’s got to stop that thing,” she said.
Digging their boots into the ground, King, JJ and Fox pushed on a heavy boulder until it slid, rocked, and finally tumbled off the ledge. The rock fell, graceful and inexorable.
“Right on target!” King said.
Without bothering to watch the slow, low-gravity avalanche, they hurried to the next large rock and pushed. The trio knocked loose several more enormous chunks of lunar rock, and the dreamily bouncing boulders caused a cascade of regolith and rocks that swept down upon the pursuing robot. The avalanche knocked the alien machine loose from the steep slope. Jointed mechanical legs flailing, the robotic digger tumbled along with the rocks, caroming off the walls all the way to the crater floor, where it lay half-buried in debris under a slowly settling cloud of dust.
JJ wanted to cheer, but they weren’t home free yet. They were only halfway up the crater wall, to where the rover was parked. And the aggressive inhabitants of the base might know about them now.
“Don’t slow down now, Cadets. No telling how those creatures communicate, but that one could have sounded an alarm.”
Fox reached another ledge, then jumped to a precarious-looking perch, which seemed to be the only way to reach a more stable walkway. When he landed, however, a chunk of rock broke off, and the ledge spilled out from beneath him. He scrambled for a hold with his gloved hands, but fell backward, tumbling out into the emptiness.
JJ clung to a rock, holding her breath and watching in horror.
“Major!” King yelled, barely managing to keep his own balance. There was no way he could have kept Fox from falling.
The plunge seemed to last forever, as Fox tumbled an incredible distance to a wide terrace much farther below. The astronaut lay motionless on his back in a pile of rubble. He did not answer King’s and JJ’s repeated calls.
“He might be okay,” JJ said, doing some mental calculations. “That’s about—what?—thirty or so meters?”
“Uh-huh,” King said. “Like a ten-story building, maybe.”
“But here that’s like falling five meters—between fifteen and twenty feet on Earth.” She gulped. It was still a long way to fall.
“So maybe he’s just stunned,” King said. “And maybe his radio got broken.”
“What if his suit’s damaged?” JJ asked. “He might be leaking air.”
“Then we need to get him back to the rover ASAP,” King said, jumping down a ledge toward Fox.
We should have been tethered together, JJ thought. But the first part of the slope had been gradual. Then, because the alien robot had startled them, they had fled up the slope without taking all safety precautions. She started to climb down to help.
“JJ, wait,” King said. “It’s a pretty safe bet that Major Fox is injured. I’ll have to carry him up the crater wall. Look, Commander Zota told us our spacesuits weigh about 110 kilos each. Let’s say the major weighs around 160 pounds in normal gravity.”
“Okay.” JJ multiplied the kilos by 2.2 to get 242 pounds. “That means that in his suit the major’s over four hundred pounds, so about seventy pounds on the Moon. Won’t it take both of us to carry him?”
“Uh-uh. I figure the Magellan spacesuits weigh less than ours—I hope so. Even if they don’t, I lift weights, so I should be able to handle it for a while. What would help is if you get to the top as fast as you can, and lower the winch cable as far as it’ll go. Let’s hope I can get the major that far.”
“I’m on it,” JJ said. She knew King was strong enough, but climbing a treacherous cliff face and outrunning alien robots at the same time, could make the job more difficult. “You’re sure you don’t want me down there to help?”
“I don’t think that’d speed things up enough. A cable and winch would. We need you ready to drive off the second we make it to the top.”
“So someone’s got to get up to that rover,” JJ finished. “And that’s me.”
As she started climbing again, King added, “Oh, and stay safe—I’m counting on you. These aliens could come after us any time now. That robot thing that chased us probably warned the others before the avalanche smashed it.”
“Got it,” JJ said. “One cable coming up—well, actually down.”
Moving with caution, but as swiftly as he dared, King climbed down the rockface to reach Major Fox. Pressing his faceplate against the other man’s, he saw that Fox’s eyes were closed. Life-support monitors showed he was alive, though. King would have to get him up to the crater rim somehow, without any help from the major.
King clipped his tether to the major’s suit, then paid it out as he climbed to the next ledge. Anchoring himself in a stable position, King stretched the tether taut and pulled, hand-over-hand, lifting Fox off the ground and up to the ledge. King was already sweating and tired, but there was no time to rest.
When he got Fox to the next ledge, the major groaned into the suit radio. A good sign, but King doubted the astronaut would regain consciousness soon enough to help get himself to the top of the crater. Steeling his thoughts, King climbed to a higher terrace and pulled on the tether, lifting Fox up again.
They had now ascended ten meters. This was much harder than King had expected. His arms ached, and it was a long way up yet. It wasn’t important what King’s muscles thought they could do, though. They didn’t get a choice. He couldn’t stop now. He focused all his concentration on four simple thoughts: Find a safe route upward. Climb. Pull. Balance the major. Again. And again.
Pausing to catch his breath, King glanced up. The top of the crater looked far, far away. Bright lights appeared up there as JJ moved the rover to the very edge. Good—she’d made it!
The next ledge was only three meters higher, and he easily got the major onto it. But the following handhold eluded him. King scanned the crumbling crater wall, finally settling on a narrow strip of rock, barely wide enough to stand on. It was all he could see.
Far above, a glint in the starlight showed the cable coming down as JJ engaged the rover’s winch. King balanced on the precarious ledge, hauling on the tether, hand over hand. But there was no room on the narrow shelf for Major Fox.
King propped him against the wall, where a boulder jutted out from the cliff. The rock seemed sturdy enough, anchored into the crater wall. Balanced uncertainly, Fox groaned again, waking up. King had to get the man to a stable place before he began to twitch, or else he would fall again.
His mind reeled with exhaustion. Only four thoughts: find the route, climb, pull, balance.
The next ledge was easier, and King got Fox to safety. Then another. King was burning through his oxygen too quickly from the exertion.
By now Fox was groggy. “Cadet King? What happened?”
“You were injured in a fall.” King sprang to another ledge, grounded himself, and pulled. Dangling on the tether, Major Fox moved his arms and legs in an attempt to help. “Keep still, I’m getting you to the rover.”
When they reached the next stable spot, King was surprised and thankful to find the cable from the rover’s winch dangling within reach! He clipped the tether to the cable and let JJ haul the major up while King climbed alongside.
With the winch turning and the cable taut, King kept pace with Fox. Soon they reached the lip of the crater, where he felt incredibly relieved to see the rover.
King turned for one last glimpse down into the crater and saw with a sinking heart that the buried termite robot was moving, dragging itself free from the rubble. Its legs were damaged, and it walked with a drunken gait. King couldn’t see the alien creature inside the control bubble, but as the termite machine struggled back toward the covert alien installation, King knew the mysterious base inhabitants were not going to be happy.
King’s oxygen was close to empty now.
Fortunately, Major Fox’s life-support systems hadn’t been damaged in the fall. By now, he was awake enough to try walking with help. Breathing hard, King unclipped the tether, and they staggered toward the rover … and air.
“We’re at the airlock, Major! We’re safe. Let’s get you inside.” He and Fox cycled through while JJ backed up the rover and turned it around. Even before the two emerged from the airlock, JJ was driving away at top speed.
Moonbase Magellan—and Earth—had to be warned.
In the crater adjacent to the moonbase, Dyl was inside the Halley, with the hatch sealed and the oxygen tanks filling the compartment. The Multi-Axis Rover had maneuvered the damaged supply ship onto flatter terrain. Together, the team had repaired the breach in the hull, adding patches and new plating to seal the seams. They had also replaced the landing strut and the broken imager. Concerned about the unidentified threat that had brought the Halley down, Chief Ansari had also engineered a way to add an extra fuel tank, for good measure.
While the compartment pressurized, Captain Bronsky tested the engines, and Cushing and Ansari checked the Halley’s exterior for any further signs of leaks. Dyl monitored the instruments, watched the pressure increase normally.
“No sign of any air loss. We’ll be ready to go soon,” Cushing said, sounding surprised.
“Systems nominal,” Dyl said. “Told you it would be a piece of cake.”
Then a message broke into their communications circuit. JJ’s voice. “Mayday! This is the rover!” Coming over the crater’s edge, they saw the rover’s bright lights. “Major Fox is injured, and we need help! That place is definitely an alien base—we were attacked!”
Ansari wasted no time. “Everybody, we’d better get ready for company.”
***



Twenty-One
The drive back from the alien base to Magellan had been grueling. JJ and King split the driving duties and alternated taking care of Fox, who had a broken arm and deep bruising from the fall. Using basic First Aid he had learned as a Scout, King splinted the arm to keep it still. The major spent most of the trip in a fever, and the cadets gave him pain medicine from the rovers medical kit. Although they saw no sign of aliens, neither King nor JJ slept much.
After JJ and King brought the rover back to Moonbase Magellan, Major Fox was taken inside and now lay on a raised table while Dr. Romero and Song-Ye tended his injuries. Everyone gathered in the base’s small medical center, which was a partitioned-off area in the hab bubble.
“It could have been much worse,” Dr. Romero said. “Medipack sixteen, please.”
Song-Ye handed her a medipack. “I think Major Fox’s suit did a good job of maintaining his body’s integrity.”
Chief Ansari looked almost as exhausted as JJ felt.
“Do you have a headache, Chief?” Dyl asked.
“This whole situation is the headache.” The chief leaned against the module partition, pressing her fingers against her closed eyes. “I spoke with CMC and showed them the images that Major Fox and the cadets brought back. They don’t doubt it anymore, but they can’t do anything for us from Earth, either.
“Even if they wanted to send us help, there are only a few other ships capable of traveling from the space station complex to the Moon. And none of them are ready to fly. They weren’t expecting to send another ship here for half a year. They say it would take weeks for the most slapdash emergency launch, and then several days in transit.”
King gave a low whistle. “Weeks, huh? And that’s for an emergency.”
“You sure they believed you about the aliens?” JJ asked.
Ansari gave a heavy sigh. “They can’t deny the presence of the other installation, but I’m not sure they’ve fully accepted that non-humans are behind it.”
“We saw them with our own eyes!” King protested.
“Pfft,” Song-Ye said. “I’m not sure I would have believed you, if I were at CMC instead of here. It does sound kind of crazy.” She had put Newton back in his cage in the ag bubble for this emergency meeting.
Major Fox drew in a sharp breath as Dr. Romero moved the broken bone back into place. JJ was amazed that the major’s suit was less damaged than he was.
“That’s one of the problems of being an astronaut,” said Fox. “A lot of the people back home think we’re crazy to begin with. They don’t understand why we’re interested in space.”
“But aliens attacked us,” JJ said. “Somebody on Earth needs to wake up and do something!”
“I can give them astronomical proof that ships are flying in the vicinity—and not from an Earth trajectory,” Dr. Wu said. The introverted astronomer had come over for the meeting in the hab bubble.
Dr. Romero used a medical laser to fuse the ends of the broken bone together. “My uncle is on ICSA’s board of directors. He says there’s so much negotiating involved in every decision that it takes a month just to agree on who’s allowed to attend the meeting. Actually, he said it takes a month to decide whether or not they’re allowed to blow their noses.”
“In other words, we’re on our own to solve this problem. Business as usual.” Ansari nodded wearily. “The occupants of that base are bound to come over here. They know we’ve located them, so there’s no point in them hiding any longer. I’m open to ideas. Anyone?”
“We could go into our emergency shelters, try to wait it out,” Romero suggested. “We don’t have the option of all leaving.”
“The cadets could take us back to Earth the same way they got here,” Fox said, grimacing again as the doctor placed an immobilization wrap on his arm.
“We don’t know how!” Song-Ye said.
“How are the repairs going on the lander?” JJ asked.
“Pretty much finished,” Dyl said. “Systems are nominal.”
Captain Bronsky shook his head. “It doesn’t matter. The lander’s built for a maximum of four passengers, and we brought only enough fuel to get two people back.”
“There’s a stockpile of fuel here,” King pointed out.
“We do have plenty of fuel,” Ansari agreed, “even to fill the extra tank I added. But there are ten of us and only four seats.”
JJ pursed her lips. “What would they do on Star Trek, Dyl?”
“They’d think their brains out until they came up with a brilliant solution just in time,” Dyl said. “Usually the first couple of things they try don’t work, but there are always alternatives.”
“The lander seems like the most obvious choice, but it can’t hold ten,” Cushing said.
“Why exactly is that?” Song-Ye asked. “Isn’t fuel the limiting factor in spaceflight?”
“No seats, no passenger room,” Bronsky said. “We’d all have to wear suits for the entire trip. Physically, there is not enough room in the cockpit cabin for more than four.”
“But it’s a supply ship,” Song-Ye pressed. “It must be able to carry more mass than that.”
“Is the cargo area part of the main compartment?” JJ asked. “Does it have oxygen and pressurization?”
“Yes … ” With a frown of concentration, Ansari grabbed a datapad and began making calculations, while Dyl got out a notecard and pencil and sketched the interior of the lander. Ansari pointed to the sketch. “There is pressurized cargo space here, and here, behind the seats. If we took out these two panels … ”
Ignoring Dr. Romero, who was tending his bruises, Major Fox sat up and started working on another datapad. “That would change the oxygen requirements, of course. As you said, we have the extra fuel capacity.”
“But still only four passenger seats,” Bronsky insisted. “You can’t just dump people in an empty part of the craft and expect them not to get thrown around.”
“I may be able to rig something,” Dr. Romero said. “We have plenty of ways to secure cargo, which means we can certainly come up with a work-around to secure some human beings. So we’ve got spacesuits, fuel, oxygen, restraints and … I could use some extra cushioning.”
“What about the pads in the bunks?” JJ suggested. “They’re lightweight.”
“Perfect,” Romero beamed. “Now that’s what I call problem-solving.”
“It’s not good enough.” Ansari shook her head. “I’ve done the calculations over and over. Even if we use cargo space, there’s only room for six.”
“I’m afraid she’s right,” Fox said, setting his datapad aside.
Just then proximity alarms went off, but this time it was no meteor shower.
Above Moonbase Magellan, a swarm of flickering alien lights appeared.
***



Twenty-Two
The triangular enemy ships looked like razor-edged arrowheads flying over the connected modules of the base. After running into the MCC from the hab module, Chief Ansari rushed to the comm station and transmitted on all possible frequencies. “Please communicate with us! Identify yourselves. We mean no harm! Do not attack this base.”
Dyl muttered to his sister, “You know, I’ve seen movies where stuff like this just turns out to be a big misunderstanding.”
“Right,” JJ said. “I’m sure they’ve got a perfectly good reason for trying to kill us.”
“This is reality, Junior, not a simulation,” Song-Ye said, but JJ didn’t notice any sarcasm in the girl’s tone.
The exotic ships released a cluster of golden spheres that exploded with a flash as bright as sunlight. JJ instinctively covered her eyes. When the flash faded, she saw that the blast had shredded the new solar-power array the Star Challengers had erected only two weeks ago with Major Fox.
A second bombardment took out three more solar collectors.
The lights in the Moonbase Control Center flickered. Ansari muted the persistent alarms, but emergency readouts flashed. The chief continued to shout into the comm microphone, hoping that one of the alien pilots would hear and understand. “Listen to me! We are peaceful—we have no defenses! Please cease fire!”
Major Fox groaned. “Never in my wildest imaginings did I think we’d need weaponry to protect this outpost. Moonbase Magellan was established for the good of all humankind.”
“I don’t think those attackers have anything to do with humankind,” King said.
The ominous ships circled back, firing on the moonbase modules.
Song-Ye suddenly gulped. “I have to save Newton!” She bolted out of the MCC.
“Don’t go to the ag bubble. It’s too danger—” Dyl yelled after her.
Song-Ye kept going. “Those ships are hitting the whole base. Every module’s dangerous.”
Dr. Romero ran after Song-Ye. “We’ve got to lock down what we can.”
Explosions coughed up slow-motion plumes of rocks and debris. Indignant, Dr. Wu cried out as he watched a cluster of the sunlike energy bombs strike his isolated astro bubble, wrecking the observatory dome and shattering the perfectly arranged hexagonal mirror segments. “Why?” he wailed. “What do they want?”
The next strike hit the bright greenhouse, shattering the interlocked crystalline roof plates.
“Song-Ye and Dr. Romero are in there!” King shouted. The cadets headed toward the corridor connecting to the ag bubble, only to encounter a harried-looking Song-Ye and Romero racing back toward them to the MCC. Their faces were flushed, dark hair blown in all directions.
“Rapid decompression,” Song-Ye panted. “We got out and sealed the bulkhead in time.”
“All the plants are destroyed,” Romero said. “The entire harvest! How are we going to survive?”
“Let’s worry about surviving this attack first,” Ansari said.
Though breathless, Song-Ye proudly produced the squirming hamster. “Newton’s safe.”
Once they were all back in the MCC, King stated the inescapable conclusion. “As long as we’re at the base, we’re a big target.”
“And what do you suggest we do, Cadet King?” Ansari said.
“Suit up and get to the Halley,” JJ answered.
“The fuel’s already over there,” Dyl pointed out. “It’s practically ready to launch.”
Fox considered the idea. “The ship is in the next crater. The aliens might not have targeted it yet.”
 
“How would we get all the way over there?” Bronsky asked. “A caravan out in the open?”
“We still haven’t solved the passenger problem.” Chief Ansari turned to the cadets, her face beseeching. “Please, all our lives are at stake. Activate the transportation system Commander Zota used to bring you here. We must evacuate. There’s no sense in keeping secrets anymore!”
Dyl locked eyes with her. “Don’t you think we’d whisk ourselves and all of you out of here if we could?”
“My brother’s right. We want to help you.” JJ couldn’t believe that Zota would have sent his Star Challengers up here to certain death. He’d told Dyl he came from the future. If that was the case, he would have known the moonbase was going to be attacked. It didn’t make any sense.
“Earth must be watching all this in horror,” Cushing said, his voice heavy with resignation. “We asked for their help. We warned them. Now, whatever they do will be too late.”
“We’re out of time,” Captain Bronsky said.
Ansari nodded. “We’ll hole up in the emergency bunkers. Once the aliens are gone, we can try to make it to the lander and take off.”
Major Fox remained grave. “We’ve been through all this, Chief. Even with an extra fuel tank, we’ve got too many people. Four of us will have to stay behind.”
“And without life support or the greenhouse or the solar-power panels, nobody can last long.” Dr. Wu groaned.
JJ tried to make sense of the situation. This couldn’t be what Zota had meant to happen. It couldn’t! The mysterious commander wanted to save Earth and change the future.
She came to a decision and spoke, her voice shaking. “You weren’t expecting us—a bunch of cadets. Maybe there is another way for the four of us to escape. When it’s clear, you all should get to the Halley without us and—”
“I will not leave children behind, even if I don’t know how you got here,” Ansari insisted. “You didn’t ask for this.”
“None of us did,” Dr. Wu agreed.
“We could draw straws,” Fox said quietly. “It’s an unbiased way to choose. In any case, I’ll stay behind. I have a clipped wing, so I’m not much use as a pilot, and—”
“Worry about that after we survive the attack.” Ansari turned to the cadets. “We’ll have to separate. You four, to the storm shelter in here, right now. Seal the hatch—you’ll be as safe as you can be. The rest of us will use the shelters in the hab bubble and ESM. Good thing the moonbase was designed for a much larger crew.”
“I sure hope the aliens run out of ammunition soon,” Dyl said as Song-Ye climbed down into the armored underground chamber that had protected them from the meteor storm. “Go ahead,” he said to JJ and King. “I’m less coordinated, so I’ll go last.”
The storm shelter would shield against typical hazards on the Moon, but JJ knew that the bunker hadn’t been designed with an alien attack in mind.
As the moonbase crew scrambled to get to other shelters, Ansari helped Dyl down through the hatch, and prepared to close it on the cadets. Her eyes rested for a moment on Dyl.
“Goodbye … if it comes to that, Chief,” he said.
“Let’s just get through the next hour, cadets. Once we see how many of us are left and what equipment we can still use, we’ll deal with the next problem.” Another bright flash lit up the MCC’s windowports as Ansari sealed the four of them into the bunker.
Even through the ground, JJ could feel the shudders of heavy explosions outside. The friends huddled together in silence as the interminable bombardment continued. Song-Ye held Newton, petting him to calm the creature as well as herself.
“Not quite what I expected from a Challenger Center simulation,” King said quietly.
“The invitation did mention it would be exciting,” Song-Ye said wryly.
Dyl leaned against his sister. “We aren’t going to get out of this, are we?”
She put an arm around him. “Donovan Dylan Wren! I don’t have the slightest idea how we got into this, but we will make it out.”
The heavy shocks continued, then a much stronger one. JJ hoped the rest of the crew were secure in the other bunkers. JJ refused to admit even to herself how afraid she was. She closed her eyes. Moon, sweet Moon.
Then came the sharpest jolt of all. Dyl yelped involuntarily as the bunker walls shuddered.
The power failed. The lights went out, plunging the bunker into the deepest blackness imaginable.
***



Twenty-Three
The darkness inside the thick-walled bunker pulled them down like a black hole. Popping, crackling sounds came from inside the moonbase above them. JJ shuddered. Please let it not be fire. Evidence of the alien attack still shook the ground, and JJ could only pray that everyone at the base was safe.
Then utter, eerie silence fell on the other side of the hatch. The lights flickered with some last gasp of reserve power, and in the brief flash JJ saw the frightened faces of her companions before the chamber fell dark once more.
“They must’ve fried the last of the solar collectors,” King said. “The powers gone.”
“Batteries should still have energy for emergency lights,” JJ pointed out.
“I don’t like this,” Song-Ye said.
“No argument here,” Dyl said. “In the movies, this is where we would either all wake up and it’s just a dream, or we’d go out one at a time and get killed by some freakish monster.”
Inside the pitch-dark bunker, they were just disembodied voices. JJ wondered if the sudden silence outside meant that all of the moonbase modules had been breached. Sound couldn’t travel without air. JJ spent long minutes desperately trying to think of any reassuring thing to say to her friends.
Finally they heard movement, the sounds of someone at the door. JJ drew a quick breath. “At least someone survived! We’re here!”
“What if it’s the aliens? What if they took over the base?” Dyl asked.
The controls moved, and JJ heard a door unseal with a whoosh of escaping air. But instead of the ceiling hatch, a door swung open directly in front of them.
Rather than a tentacled extraterrestrial creature, they saw the completely unexpected form of Commander Zota, framed in bright light. Behind him were familiar walls, chairs, carpeted floors—the Challenger Center!
“Greetings, and welcome back, cadets,” Zota said in his deep voice. “You had quite a mission.”
The kids let out a burst of cheers and sighs of relief. Song-Ye was the first to launch herself through the doorway into the world she now appreciated so much more. She looked all around in disbelief, her face streaked with tears. “We’re back on Earth!”
King stepped out beside the Korean girl. “How—how did you do that, sir?”
“We have so much explaining to do,” said Song-Ye. “We’ve been gone for weeks. There’s bound to be an uproar.”
Zota pressed his palms together. “Ah, do not worry. Remember, I have time-travel technology. I sent you into the future, but was able to bring you back only a few hours after you left. No one knows you were gone.”
Song-Ye stared at him, trying to absorb his words.
“We can’t possibly have done all that in just a few hours,” JJ said.
Zota gave her a cryptic smile, “It depends on how one measures time.”
King responded with a low whistle. “That was unbelievable, sir.”
“But real,” Dyl said, then leaned against a wall to steady himself. “We’re definitely back home. I … feel so heavy. Looks like I’ll need my crutches again.”
JJ felt it too and turned to help her brother. From the clumsy way Dyl moved, it was quite plain that they were back in heavy Earth gravity.
A squeak came from Song-Ye’s jumpsuit pocket, and she reached in to produce a squirming ball of fur. They all stared at Newton.
Zota said, “Young lady, you brought a hamster back … from the future?”
She looked defiantly at the commander. “I had to save him. He was my responsibility.” She held the furry creature close to her face, and Newton wriggled his nose.
Commander Zota’s expression was thoughtful. “I see you learned a great deal.”
“Newton is living proof that we were really there,” King said. “And he’s safe.”
“But … but the moonbase is under attack!” JJ blurted. “We have to help Chief Ansari and the others! What can we do for them?”
“Send us back,” Dyl said immediately, surprising his sister. “Only make sure we’re better prepared.”
“There will be plenty of time for all that. You are in your own time now. None of those events will occur for a century yet.” Zota welcomed them back into the small briefing room in the Challenger Center where they had started their adventure.
JJ looked toward the door they had just come through.
The familiar mockup with benches inside looked entirely unlike the moonbase storm shelter.
Yes, they were home.
“Everything you witnessed on Moonbase Magellan happened in my past,” Zota said. “Come, let me show you.” Sitting at his desk computer, he punched buttons and called up files to display a sequence of images that sent a chill through JJ. “In my time, the attack on Moonbase Magellan was the first outright aggression of the alien invaders, the Kylarn. The assault on the base came as a complete surprise. No one knew about the Kylarn base on the far side of the Moon. Nobody suspected.”
Zota played greatly disturbing distress calls for them: Chief Ansari’s familiar voice declaring an emergency, asking for help, though Earth hadn’t the slightest capability of sending a rescue. The moonbase transmissions cut off.
“These are the highest resolution telescope images we obtained from the orbiting space station complex.” The images were blurry and grainy, but they showed the crater that was so familiar to them now. Where the solar-power arrays and habitation modules had once been, the surface was freshly cratered, with debris strewn around it. The moonbase was gone.
“I’m going to be sick,” Dyl said.
JJ’s throat was painfully tight. “So the people we met at the moonbase … they all died?”
Zota blanked his screen. “Not necessarily. That happened in my past, but it doesn’t have to be your future … if you prepare.”
JJ looked up, a glimmer of hope replacing her dismay. “What do you mean? Do we change something? I mean, will we—did we?”
“Of course,” Dyl said. “Just by being there, we must have created a time paradox.”
“You changed the possibilities,” Zota explained. “You made your time count. Because the Halley caught a glimpse of the secret Kylarn base, which you encouraged moonbase personnel to investigate, the aliens were forced to react sooner than they otherwise would have. And because you helped fix the Halley, the moonbase crew had a chance. If they did survive the initial attack, they might have made it to the adjacent crater and the lander. They may have gotten aboard, taken off, and made their way back to Earth via the space station. Because of you, maybe it won’t be such a disaster.”
He looked at them all with an expression of great seriousness and hope. Unconsciously, he again touched the prominent scar on his cheek, and JJ decided that when the time was right, she would ask him exactly how he’d gotten it. “You may have helped those people on Moonbase Magellan, cadets, but the Kylarn threat is still coming. In my future, the human race is entirely unprepared to face the aliens. That is where you can help.”
“If it’s that far in the future, what can we do now?” King asked.
“Whether or not you’re aware of it, the invasion will begin in your lifetime,” Zota said, shocking them.
JJ pursed her lips, considering his statement. “All right, this is a lot to absorb. We have a million questions, and you’ve got a lot of explaining to do, Commander.”
“Yes, I do. And now, I think you are ready to hear it.”
Song-Ye pulled her cell phone from her jumpsuit pocket and dialed. After a moment, she said, “Winston? Can you pick me up a bit later? I think I’m going to be a while yet.”
***



Twenty-Four
“By now I’m sure you have no doubts that I truly am from the future,” said Zota. “I came back in time for this reason: to find you and train you. But there is much more to the story.”
“I’ll bet.” Dyl fished a notecard and pencil out of his pocket. “Okay, I’m ready.”
Zota gave him a serious look. “What you saw on Moonbase Magellan was only the beginning, the smallest hint of the terror and havoc that the alien invasion will inflict on Earth. I already told you that in my time, all around the world, students avoided studying the sciences that might have prepared them to solve the problems humanity would face. And we weren’t ready when the true disaster struck.”
“So you don’t just want us to be interested in science,” JJ said. “You have an ulterior motive.”
“Yes, I’ve come back in time to train you to save the human race. Is that an ulterior motive? My future needs you—and your entire generation—to learn science. Devote yourselves to problem-solving and technological advancement.”
Dyl nodded, taking notes. “So we should study math, physics, chemistry—”
“Engineering, geology,” JJ said, continuing the list.
“Medicine, biochem, computer science,” Song-Ye put in.
“Astronomy, of course.” King grinned. “But what about stuff like psychology and political science? They aren’t the same kind of science, but … ”
“Ah,” Zota said. “You make an important point. An understanding of such things is quite useful, especially since we need innovators and leaders.”
JJ grimaced. “True. Kind of saw some bad leadership firsthand—like the head of the CMC. We can’t let Earth’s space programs fall apart or get swept under a rug like that.”
A spark came into Zota’s eyes. “If you can keep the space program from faltering due to lack of interest, it might literally make all the difference in the world.
“You see, in my time that hope had already failed. Humanity exploited the discoveries of their parents without making new discoveries for their children. So when the Kylarn arrived and performed their first quiet surveillance missions, they saw us as inferior. They spied on Earth for many decades, just to be sure, watching us grow weaker and softer. Sadly, we humans did as much damage to ourselves through lack of initiative as the Kylarn inflicted on us. The Kylarn spied on Earth for decades, watching us grow softer. Eventually, they decided that we were practically defenseless, and a single powerful blow would stun humanity into surrender.”
“Is that what happened?” Song-Ye asked, still stroking Newton.
Zota straightened. “My future is a bleak one, but what happens in my time will not necessarily happen in yours. I pray that it will not—” a flash of pain crossed his face, “—else my entire mission has failed.”
King was defiant. “I don’t plan to hand Earth over to a bunch of aliens. We saw what those … things did to the moonbase.”
Zota’s eyes flashed with a glint of approval. “In my future, humanity is already crushed, enslaved. On the Moon you saw the first Kylarn outpost that they established to prepare the way for their main invasion fleet. However, they first came to Earth much earlier. Not long from now—in your lifetimes—the first alien scout ships will arrive. They will survey Earth and make their assessment.”
Zota let out a long sigh, turning his gaze away. “In my time, no one paid attention anymore to space with all its mysteries—and dangers. We were distracted by stories and games.”
Dyl blinked in surprise. “But movies and books and games are what inspired my imagination—made me want to see what’s really out there.”
“Ah. Perhaps that is how it should be,” Zota said. “Our imaginations should inspire us to see and experience more, not distract us from the wonder of discovery. In my time, we convinced ourselves that there was nothing worth looking at beyond our own planet. Once Moonbase Magellan was destroyed, we gave up entirely. No wonder the Kylarn saw us as easy targets.
“So the alien scouts reported home, and the invasion fleet came. All that remained of Earth’s space program was one space station complex in orbit. Earth could not possibly stand against invaders. Our elected leaders were not visionaries, but professional showmen who knew how to win elections. The few scientists had been turned into administrators. When the Kylarn attacked, we tried to defend ourselves, but it didn’t last long. Caught sleeping, we lost not just the first battle, but the whole war.”
“Then someone’s got to do better than that,” JJ said. “But how did you get here, Commander Zota—to our present? If there really are no problem-solvers in your time, who invented the time-travel technology that brought you here?”
A rueful smile quirked his lips. “The Kylarn. I stole it.”
They stared at Zota in shock. King and Dyl chuckled.
“That’s certainly a solution,” Song-Ye remarked. “But not very encouraging.”
“I researched and studied our past in an attempt to learn why Earth was so easily defeated. For years I planned, and then I stole a time-travel device from the Kylarn. Would it not be ironic if their own time-travel technology became the key to their defeat?”
“I’m a big fan of irony,” Dyl said.
“Me too, sir,” King said.
“But what’s to stop them from using it against us?” Dyl asked.
“Nothing, I’m afraid. I escaped and came back here to find likely candidates, to start a movement with you and many others like you, to save the future. It’s a one-way trip for me. The technology does not allow travel within one’s own lifetime. Also, through my interactions with you, I have already changed my future and can never return. But my memories of that future hold only pain, since I lost everything I had there.”
Zota turned away, and JJ felt a deep sadness coming from him.
“Starting with you, with the Star Challengers, I want to prepare the human race to face the threat coming from the stars. To make others like you realize the importance of science and the space program. Soon, I hope to have a whole generation to work with.”
“What made you choose us?” Song-Ye asked. “The four of us in particular?”
“Not that we don’t think it’s awesome,” Dyl added hastily. “Because we definitely do.”
“You each have incredible potential,” Zota said. “I cannot explain my instinct, but you Star Challengers will make a great difference in the world. I know it, I can see it. And you will change the people around you. The future is your choice, each of you. I believe that what you learn and what you pass on to others will save the world someday.”
JJ gulped. That was a lot to expect from them. “What’s next, then?”
“You’ve only just started your mission,” Zota went on. “There is so much more for you to learn—from your schools, from me and from the future. I would like to give you an assignment. Now that you have had a glimpse of the future, choose three things that you believe you should know, and learn everything you can about those things for the next month. When you have done that, I invite you to continue what we began today. Will you return for another of my special simulations?”
“No problem,” Dyl said.
Zota raised an eyebrow. “Remember, you will all be in real danger. Are you brave enough to accept my challenge?”
“I’m in,” JJ said.
“Sure, why not?” Song-Ye said. “I’m just starting to get the hang of this teamwork thing.”
Dyl pretended to speak into a voice recorder. “Cadet’s log: four teenage humans with vast potential are about to embark on a great adventure.”
“Can’t break up the team,” King said. “And that’s what we are, no doubt about it—the Star Challengers.”
“Someone has to change the future,” JJ summarized. “It might as well be us. We’ll be back, Commander Zota. All of us.”
***



Don't Miss the Next Star Challengers Adventure
Space Station Crisis
 
Now that JJ Wren, her brother Dylan, and friends King and Song-Ye have seen Earth’s dark future—facing an invasion by the hideous alien Kylarn—they knew they have to prepare the human race. At the local Challenger Center, the mysterious Commander Zota sends JJ and her friends off an another mission, this time to the International Space Station Complex, where they meet Did friends, survivors from the disaster at Moonbase Magellan … as well as a mysterious girl, Mira, who claims to be from the past. Another Star Challenger with her own mentor, just like Commander Zota. Together, they have to discover and stop the continuing plans of the alien invaders.
And the Kylarn have set their sights on conquering, or destroying, the space station, so that Earth has no protection at all!
***



Praise for the Challenger Centers for Space Science Education
“Inspiring. Exploring. Learning. It’s our mission. That’s hard to beat!”
John Glenn,
Former Senator and Astronaut
 
“The mission of Challenger Center is to spark in our young people an interest—and a joy—in science. A spark that can change their lives-and help make American enterprise the envy of the world.”
Former President George H. W. Bush
 
“What Challenger Center has done with respect to educating America’s youth is truly commendable. I salute you.”
General Colin Powell, 
Former Secretary of State
 
“Challenger Center is at the forefront of space science education for Elementary and middle school students … America’s leaders and Explorers of tomorrow.”
Michael L. Coats, 
Director, NASA Johnson Space Center
 
“[Students] will see something and experience something that they perhaps read about, but could not truly appreciate until they came and experienced it.”
Frederick Gregory,
NASA Associate Administrator and Former Astronaut
***



The Moonwalkers
Over the course of four years from l969 to 1972, six Apollo missions landed on the Moon, carrying twelve astronauts. Three more Apollo missions were planned after Apollo 17, but were canceled due to lack of public interest.
These twelve men are the only human beings to have walked on any celestial body other than Earth. So far.
 
Apollo 11 (July 16–24,1969)

Neil Armstrong and Buzz Aldrin
Apollo 12 (November 14–24, 1969)

Pete Conrad and Alan Bean
Apollo 14 (January 31–February 5, 1971)

Alan Shepard and Edgar Mitchell
Apollo 15 (July 26–August 7, 1971)

David Scott and James Irwin
Apollo 16 (April 16–27, 1972)

John Young and Charles Duke
Apollo 17 (December 7–19, 1972)

Eugene Cernan and Harrison Schmitt
 
When the crew of Apollo 17 departed from the Moon in December 1972, they left behind what would be the last human footprints on lunar soil for more than forty years. A new program to return to the Moon, called the Constellation Program, was cancelled in 2010 due to insufficient funding and public support.
On the facing page are the autographs of all twelve astronauts who have walked on the Moon. Someday, with a new generation interested in space and science, humankind will return there.
 
Special thanks to Tracy Knauss
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About The Challenger Centers
The Challenger Centers for Space Science Education was created to honor and remember the brave crew of the space shuttle Challenger. The shuttle was carrying seven crewmembers, including the first civilian teacher to go to space, when it exploded shortly after liftoff in 1986. The teacher, Christa McAuliff, was going to show students worldwide—from orbit—how valuable the space program really is.
In the wake of that tragedy, the Challenger Learning Centers were formed. The Challenger Centers use realistic simulated missions to inspire students with the exciting possibilities of space exploration, while also teaching them how to work as a team and how to expect success. Currently, a network of 50 Centers across the United States, Canada, the United Kingdom, and South Korea reaches more than 400,000 students and 40,000 educators each year. The goal is to foster a long-term interest in science, technology, engineering, and mathematics—in short, Commander Zota’s dream of creating a new generation of Star Challengers.
Students and teachers, to learn more about the Challenger Centers and to find a Center in your area, go to www.challenger.org. In addition to actual class field trips, the Challenger Centers offer online adventures and interactive learning experiences.
***



Challenger Centers
Here is a list of Challenger Learning Centers. For the most current list, visit www.challenger.org.
 
United States Challenger Learning Centers
Alabama
Challenger Learning Center at McWane Center—Birmingham
Alaska
Challenger Learning Center of Alaska—Kenai
Arizona
Challenger Space Center of Arizona—Peoria
California
Challenger Learning Center of the San Joaquin Valley—Atwater
Columbia Memorial Space Center B Challenger Learning Center—Downey
Challenger Learning Center at Chabot Space and Science Center—Oakland
Challenger Learning Center Discover Museum Science B Space Center—Sacramento
Nierman Challenger Learning Center—San Diego
Colorado
Challenger Learning Center of Colorado—Colorado Springs
Connecticut
Challenger Learning Center at The Discovery Museum—Bridgeport
Florida
Challenger Learning Center at Kirby Smith Middle School—Jacksonville
Challenger Learning Center of Tallahassee—Tallahassee
Verizon Challenger Learning Center Museum of Science & Industry—Tampa
Georgia
Challenger Learning Center Coca-Cola Space Science Center—Columbus
Hawaii
Challenger Center Hawaii—Kapolei
Illinois
Challenger Learning Center at Heartland Community College—Normal
Challenger Learning Center for Science & Technology—Woodstock
Indiana
Brownsburg Challenger Learning Center—Brownsburg
Challenger Learning Center of Northwest Indiana—Hammond Challenger Learning Center of Indianapolis—Indianapolis
Kentucky
Challenger Learning Center of Kentucky—Hazard
Challenger Learning Center of Louisville, KY—Louisville Challenger Learning Center at Paducah—Paducah
Maine
Challenger Learning Center of Maine—Bangor
Maryland
Challenger Learning Center at Howard B. Owens Science Center—Lanham
Massachusetts
Christa Corrigan McAuliffe Challenger Learning Center—Framingham
Michigan
Challenger Learning Center Kalamazoo Valley Museum—Kalamazoo
Missouri
Challenger Learning Center Science City at Union Station—Kansas City
Challenger Learning Center—St. Louis
New Jersey
Buehler Challenger & Science Center—Paramus
New Mexico
Challenger Learning Center of New Mexico, Unser Discovery Campus—Los Ranchos de Albuquerque
New York
Challenger Learning Center of the Twin Tier Region, Inc. —Allegany
Challenger Learning Center of Manhattan—New York
The Challenger Learning Center of Greater Rochester—Rochester
Lower Hudson Valley Challenger Learning Center—Suffern
Ohio
Challenger Learning Center of Dayton—Dayton
Challenger Learning Center of Lucas County—Oregon
South Carolina
Challenger Learning Center—Columbia
Tennessee
Challenger Learning Center at the University of Tennessee at Chattanooga—Chattanooga
Texas
Challenger Learning Center—Houston
Challenger Learning Center George Observatory—Needville
Challenger Learning Center of San Antonio—San Antonio Challenger Learning Center of the Rio Grande Valley—San Benito
Virginia
Math Science Innovation Center First Union Challenger Learning Center—Richmond
Washington
Challenger Learning Center Museum of Flight—Seattle
West Virginia
Challenger Learning Center at Wheeling Jesuit University—Wheeling
 
International Locations
Canada
Science Centre Challenger Learning Centre—Toronto Ontario
South Korea
Challenger Learning Center at SongAm Space Center—Gyeonggido
UK
National Space Centre Challenger Learning Centre—Leicester
 
For activities and ideas about what you can do to help prepare for the future, get involved at challenger.org!
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Learn More!
To Learn More About the
STAR CHALLENGERS
and the
CHALLENGER CENTERS
go to www.challenger.org.
 

***



Table of Contents
Dedication
Acknowledgments
One
Two
Three
Four
Five
Six
Seven
Eight
Nine
Ten
Eleven
Twelve
Thirteen
Fourteen
Fifteen
Sixteen
Seventeen
Eighteen
Nineteen
Twenty
Twenty-One
Twenty-Two
Twenty-Three
Twenty-Four
Praise for the Challenger Centers for Space Science Education
The Moonwalkers
About The Challenger Centers
Challenger Centers
About the Authors
Learn More!


cover.jpeg
| JRULE Scobee Rodgers
. .- pheseqts .

SRk MUUNQIASE
~ Crisis

“It's the next be51 thing to being there.”—Neil Armstrong

New York Times Bestselling Authors

Rebecca Moesta & Kevin.J: Anerson





images/00002.jpg





images/00001.jpg
SIAR
CHALLENGERS
#

MOONBASE CRISIS





images/00005.jpg





