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UNIVERSUS RESPONDET





Part I




“One hardly knows where, in the history of science, to look for an important movement that had its effective start in so pure and simple an accident as that which led to the building of the great Washington telescope, and went on to the discovery of the satellites of Mars.”

— Simon Newcomb, The Reminiscences of an Astronomer (1903).





Chapter 1




Fri 21 Jun 2030 07:00, at JPL




I just know they’re preparing a surprise party, Steve thought as he walked the narrow, slightly angled hallway toward his new office. Now that Steve’s Mars Habitation Landing Preparation team had basically taken over NASA’s Jet Propulsion Laboratory main lab area, the Space Flight Operations Facility or SFOF, the crew had been moved out of the basement and into the main part of the building. As the Mission Manager for the HabiPrep mission, he warranted the main office just off the lab.

He cradled the heavy load of books he’d brought in from his car in his arms gingerly as he swayed back and forth trying to swing the keycard badge hanging from a lanyard around his neck near enough to the sensor to unlock the door. He finally succeeded, and realized how goofy he must have looked to anyone in the hall. As he entered, he happily noticed that there were no balloons filling the office. Last year for his birthday they had stuffed his office completely full of balloons, and he’d hated cleaning balloon remnants out of every nook and cranny of that cramped room. That went on for months.

He set down the books, mostly programming reference texts, and booted the computer sitting on his new desk. The office he was in now was considerably larger, and its empty shelves needed filling. Some of his older Comp Sci books from his undergrad work would do nicely, especially the copies of Algorithms he’d liberated from his ex-wife’s yard sale last year. His new office was nice and spacious. Too bad I’ll probably spend very little time in here, he thought.

After filling in some of the spaces in the bookshelf, he turned his attention to the computer. He logged in, and was immediately greeted by a sea of notifications: “Happy Birthday!” and “Meeting at 07:45” flew across his screen, his computer dinging softly as the mail app alerted him to the new items in his inbox. Given his penchant for coming into work earlier than most of his team members, Steve had been hoping to thwart their attempts to surprise him. It worked this year, it seemed.

As Steve headed to the break room—and its outstanding coffeemaker—he was ambushed by his fellow JPLers with a rousing, loud chorus of “Surprise!” as he rounded the corner. Slightly startled, Steve took a step back and melodramatically feigned shock, shaking his hands in front of his face as he pretended to be totally surprised.

“Gotcha, Steve!” laughed Miran Boiavich. He’d been with Steve for six years now, working on the core OS features of the HabiPrep Rover as well as acting as the Rover Engineering team chief. They’d just successfully landed the Rover on Mars this week. Most of the team had been working sixty-plus hour weeks since April, and had turned out amazing work.

“Yeah, you got me guys,” Steve chuckled. “Thanks for remembering my birthday … and not filling my office with balloons like last year,” Steve snarked.

“Yes,” replied Zeina Abdallah, a Junior Image Analyst on Sherrie Coombes’ team, as she grinned. “We remembered. I recall it was a week straight of squawking,” she said, and started to pantomime ‘grouchy Steve’ stomping around, “and then another six months of ‘Me Angry Steve! Me found more balloon!’ emails.” The crowd in the break room belted out loud laughter at that as Steve smirked and shook his head. “Here, Steve. Have some cake,” Zee said as she held out a plate with a sizable chunk of birthday pastry, complete with fork and “py B” frosting on it.

Steve smiled and accepted with a nod. He set the plate aside for a moment while he grabbed a cup and started to make his morning coffee. While others helped themselves to pieces of cake, Steve asked “Has anyone looked at the telemetry data yet this morning? Any surprises in the logs?”

Akeem Jackson, Steve’s best friend, as well as a high-speed low-drag programmer and the Real-Time Operations and Ground Team Chief answered, “I did look. Logs are clean, no issues reported.”

“Good,” replied Steve.

Steve was eager to get back to work. HabiPrep Rover landing was an epic, pivotal step in the NASA mission to land humans on Mars. Yes, each mission built on the last, and each was a key step in the process, but HabiPrep’s Rover landing was maybe the most important so far, by a few orders of magnitude. Steve’s life work was culminating in that mission. Several years in the making, the HabiPrep mission was the last completely automated Mars mission. Now, the HabiPrep Rover would begin robotic construction of the main Habitation structure that would house the follow-on astronauts.

Astronauts. Mars. A human presence on Mars, finally. NASA was about another four years from launch—the previous target of 2030 having been pushed back a few years due to budget pressures—but Steve was on the team that would make it possible for humans to land on Mars. He never stopped marveling at that, and how lucky he was to work on this project.

Most of the team had dispersed already. With a boatload of very important work still to do, no one wanted to slack—not even for birthday cake. Samples of Martian rock needed to be evaluated, radiation detectors and wind/dust sensors deployed, weather reports reviewed. There was still so much work to do. Steve took only a few minutes to enjoy some cake, and then it was on to the business of the day.

First order for Steve, after the impromptu birthday cake break, was to head back to his office, review the overnight commit and regression test results from the server, and merge them into the main code branch. Current team programming at JPL, at least for Steve’s teams, was a variation of extreme programming known as Continuous Integration, or CI, that required that any engineer working on changes to a software system submit small changes multiple times per session to a central integration and testing server. Once submitted, those software changes could be immediately integrated into a quality assurance test package, where all changes were subjected to regression testing. That regression testing helped verify the new code didn’t break previously working software or hardware systems. As part of his responsibilities, Steve kept track of the CI systems. If necessary, that included backing out broken changes and “blaming” the check-in that caused the failure. For this mission Steve, as the Mission Lead, was basically the Senior Programmer Analyst of the team, owing to the critical nature of the AI software on the HabiPrep Rover. He didn’t really see himself as just an analyst, however. He had a dual-PhD in Software Engineering and Astronautics from Stanford, and was quite familiar with all the various launch, orbiter, and delivery systems JPL employed. He was a scientist first, and primarily used his programming and analyst skills to make the science easier to collect and interpret.

Steve badged back into his office and sat in the task chair, which responded with a reassuring hiss as the soft seat gave way slightly. Once settled in, he launched his most important applications. Aside from email, he logged onto the CI Server, opened his programming software, and also started a small number of ancillary programs that gave visual feedback on various control systems. One was the HabiPrep transport vehicle, which showed a bright green ‘go’ in the middle of a dark window, and a bar graph of the metrics of a few key systems. Another was NeMO’s reporting system, which showed a bright green ‘go,’ as well. New images were queued up from HiRISE and CRISM, and would need evaluation by the Image Research team, led by Senior Image Analyst Sherrie Coombes.

Steve ran through the CI logs, and noted there had been only two major check-ins overnight—not surprising, since there was very little new code that needed to be written yet—and both had passed the regression testing battery. They were just waiting for Steve’s code merge before they could apply the patch. Steve switched over to his Integrated Development Environment, checked the repository status on the CI server, and looked at the updated code. Today, there were just the two small modules of commands for robotic habitat construction, primarily oriented on fixing a small variance in the software for the deployment of radiation sensors underneath the habitat enclosure after the habitat was erected. Humans would be living in the enclosure after their arrival, and the radiation sensors needed to verify the internals of the habitat were survivable had been giving some strange readings during their initial deployment. It had not been considered high enough priority to delay the mission. These solutions should be simple reprogramming exercises and could be easily coded, uploaded, and patched onboard the HabiPrep Rover on the Martian surface. Steve ran through the changes and checked them off as he finished, and merged the code into the main branch for the Rover software.

Caught up on the work that was done overnight and ready to move forward, Steve strode confidently out to their “new” lab just down the hall. Since the Rover had passed all the post-descent tests, today was the day they would unleash the Artificial Intelligence system onboard it. The AI was a collaborative brainchild of Steve’s and Akeem’s earlier undergrad efforts as well incorporated updates and changes from some of the other JPL groups. Today’s mission was focused on booting it up and letting it run through the ‘go/no-go’ criteria for deployment of the Rover proper, and take over the process of building the initial habitation structure.

Standing just outside the SFOF door, Steve paused for a moment to reflect on the past couple of years. He was momentarily overwhelmed by a sense of nervous anticipation, the fluttering in his belly that reminded him of the first time he badged into a JPL lab as a grad student. Now, as then, he was delighted about the work in front of him, eager yet anxious about the possibilities. He took a deep breath in through his nose, exhaled, and went in to make the most of his chance to help make history.





Fri 21 Jun 2030 12:00, at JPL




On the desk at his station in the lab, Steve noticed that his team of merry pranksters was at it again. As always, there was the half-eaten jar of peanuts sitting on his desk, left over from the HabiPrep landing a few days ago. Akeem also kept up the tradition—started when they were both undergrad Comp Sci majors at Arizona—of putting a snack sized zip-top bag filled with Skittles on his desk. Steve’s love of the fruit-flavored candy was so pronounced that some of his undergrad classmates, including Akeem, occasionally called him “Skittle” as a joke.

“Steve, we’re tracking some anomalous background motion from Mars Area Surveillance Satellite,” announced Ashkii Clah, the HabiPrep Orbital Operations Team Chief. “Looks like a small asteroid or comet is coming into view. It’s on a trajectory to impact just North of Da Vinci crater. We don’t think it’s going to hit anywhere near the Daet crater, or the test or landing sites. Classified as 2030MA4.”

“An asteroid that just came into view, from out of nowhere?” Steve asked, incredulously, and scanned the face of the young Navajo man for signs of an impending jape. 

However, the look on Ashkii’s face was deadly serious. “Yes, that’s what it looks like. It’s cigar-shaped, approximately nine meters long by two meters in diameter, looks to be traveling around about 110,000 kph. It was not in the view field of MASS thirty minutes ago. It seriously looks like it just popped out of thin air. However, it does not appear to pose a threat to any operations that we can plot.”

“All right, thanks for the heads-up. How much time before impact?”

“Looks like about thirty-three to thirty-four hours.”

“Thanks, Ashkii.” Steve retreated to his office, absent-mindedly stroking his chin, and picked up the phone. He directly dialed Akeem’s extension, hoping to just get him a warning about the event, but it went to voicemail instead. He stood and strode down the hallway to Senior Program Manager Bill Rackay’s office before remembering that Bill was at the White House today, and wouldn’t be back until Friday at the earliest.

Steve hurried down the hallway and badged back into the control room. “Ashkii, can you have your team begin working up a command sequence to get HabiPrep Orbiter into position to get pictures of the debris field when this object impacts? Don’t load it up, but get it started if you have the cycles.”

“Will do,” Ashkii replied, and started typing on his keyboard.

Steve turned heel toward the staircase, intending to see if anyone was in the lab downstairs, when he saw Akeem turning the corner to go down. “Akeem, come into my office a sec will ya?” Steve hollered, waving him in.

“Whatup, Skittle?” Akeem asked as he appeared at the door.

“Are you aware of the asteroid anomaly they are tracking on MASS right now?”

“Uhhh … no. No clue,” Akeem replied, a touch of disquiet in his tone. “What’s going on?”

“Well, Ashkii reports that MASS is tracking an inbound rogue asteroid or small comet, volume roughly thirty cubic meters, that just seems to have blipped into view out of nowhere within the last half hour. I have Ashkii working up a sequence to get the HabiPrep Orbiter over the site when it impacts, see if maybe we can get lucky and watch it dig into the surface.”

Steve paused for a moment, and then said, “you know, this might be a good chance to test the Habitat Protection System, gather data on the capability of the laser array. Even if it’s not headed to the landing field near Daet, which it doesn’t appear to be, we could get some good real-world experience with it.”

Akeem nodded. “I agree, that’s a good idea. I’ll get the team mobilized and get a movement sequence ready to execute, how long do we have to estimated impact?”

“Ashkii calculated roughly thirty-three, maybe thirty-four hours. So, about 2330 Saturday. I presume we’ll know more in about a half hour, once Ashkii’s team has collected additional trajectory and speed information.”

“Got it. I’ll call everybody in.” Akeem disappeared back down the hall, cell phone already in hand.

Next, Steve knew he needed to loop in his boss, Bill, about the asteroid. He considered texting, but thought better of it and picked up the phone. Even if Bill was in with the other NASA bigwigs on Capitol Hill, he’d get the voicemail soon.

To Steve’s surprise, Bill answered, “Hey, Steve, to what do I owe the pleasure?”

“Hey, Bill. I was expecting you to be in a meeting or schmoozing some of the pro-NASA lobbyists.”

Bill snorted, and replied, “hah! I actually did schmooze them, it just didn’t take very long.”

“Ah, good, hopefully we can put some pressure on Congress to speed up the budget process,” Steve continued. “So, anyway, the reason I called. Ashkii just informed me that MASS detected a previously unknown inbound object heading toward Mars, designation 2030MA4. It looks like a small asteroid, will impact in about thirty-three hours.”

“Wow, kinda short notice, is the HabiPrep site in any danger?” Bill asked, deep concern in his voice.

“Doesn’t look like it, no, the HabiPrep landing site appears safe,” Steve replied. He could hear Bill’s relief over the phone. He continued, “Ashkii estimates that it will land north by about 500 kilometers, up near Da Vinci crater. We’ll know more in about thirty minutes.” Steve hesitated for a moment, then continued, “Bill, I’d like to use HPS on it,” he said, and popped a couple of Skittles into his mouth.

“Steve, you know how expensive those lasers are to power,” Bill replied, and paused momentarily. “However, if you have a case for it and can justify the power use, do it.”

Steve nodded to himself as he swallowed. “I do, I think this is a good opportunity to really test it with a live asteroid under non-threatening conditions, so if there is a malfunction we won’t compromise the site, human lives, or equipment. Worst case, I think, is that we find out it doesn’t work, but have a ton of useful data to analyze and figure out why. Best case is it works, and we still have a ton of data to analyze so we can improve it.”

“Okay, Steve, sounds good. Anything else I should know?”

“Not yet. I’ll text you with any significant updates or changes.” Steve thought for a moment, and then added, “strike that, actually. When you have a moment, can you tie in with NeMO, MRO, and maybe some other teams? This might be a great chance to observe the impact directly, measure the ejecta and even maybe poke SHARAD down below the impact crater a little bit. Also, you might want to think about cutting that DC trip short, though, if you can. This could be really cool.”

Bill chuckled and responded, “certainly cooler than listening to bureaucrats argue with Congress. Yeah, actually, why don’t you go ahead and tell Orbiter to get with both NeMO and MRO to orient on the impact site, I’ll email Max Scillen and make sure he’s on board. Keep me posted.”

“Will do, Bill. Ciao.”

After he hung up, Steve badged back into the SFOF to get the latest info. “Ashkii, any more solid info on the asteroid?”

“Indeed. I was just going to call you; 2030MA4 is traveling at thirty kilometers per second and is on course to make impact near the southern edge of Da Vinci crater in thirty-three hours thirty-four minutes and fifteen seconds. Size is as reported earlier, about a twenty-eight point two-seven cubic meter, cigar-shaped object. Initial MASS image data is being examined more carefully right now. We have a short reorientation sequence finished for HabiPrep Orbiter. I spoke with Akeem’s team, they’re doing a code review right now, but I feel confident we can get there in time, and with minimal fuel consumption.”

“Awesome, excellent work Ashkii.”

Steve’s cell phone buzzed. It was a text from Akeem. “Command sequence received, doing review now. Will advise shortly.” Akeem, aside from being a code junkie himself, had some of the finest computer cowboys west of the Mississippi river on his team. Steve knew he could count on them to come through.

Steve turned back to Ashkii, and said, “Bill and I discussed the possibility of using HPS to alter the object’s impact trajectory. This seems like an excellent opportunity for a full, live test of the surface-based laser ablation concept, given that the object will be within range of the HPS lasers, but far enough away that a failure or miscalculation will not be catastrophic.”

Ashkii nodded his agreement, and Steve continued. “Ashkii, please interface with the Surface team to calculate firing solutions to alter the impact destination to be approximately fifty kilometers to the north of the currently calculated impact. Once you have a solution and code review approval, go ahead and start firing once the object is in range. I also talked with Bill about getting some of the other NASA teams to release a few other resources, Max’s team should be getting in touch with you about NeMO and MRO shortly. Maybe we can also convince them to free up some Earth-orbit satellites, perhaps TESS.”

“Will do,” replied Ashkii.

Steve paused for a moment to survey the room. “Anyone have any other options or suggestions?” he asked. People shook their heads. “All right, then. Let’s get to work.”

As he left the team to start working on their new missions, he headed back to his new office to review the technical data the satellites were picking up, and call the Transiting Exoplanet Survey Satellite team to see if they could re-orient toward Mars. He felt like this was an important enough target that he might be able to get permission to have TESS snap a few photos, which should give them better trajectory and source information on the object’s speed or perhaps even better images of the object proper, and confirm the information being received from the current satellites.

Unfortunately, at that moment TESS was currently helping ARM-2 researchers with their final approach, and was not available. Steve saw the code server status indicators change, and then dug into the code review of his team’s work. Everything looked good and passed the test batteries. He merged the code changes, and several minutes later saw the status indicators for the satellites and HPS system update with the new mission information.




***




Steve sat in his office, looking over the telemetry of the first sighting of object 2030MA4. He was puzzled that this thing had just popped up out of nowhere, so he was going through some old data to see if maybe they had just missed something.

After about two hours, he got a text from Ashkii that the HPS ablation lasers were firing. Although the solutions looked good, the object was not altering trajectory. Satellite images showed the lasers were striking their target, but it wouldn’t budge.

Bewildered, Steve hurried down the hall and badged back into Control. “Ashkii, what’s going on?” he asked.

“Well, a whole lotta nothin’ it looks like,” Ashkii responded. “Lasers are reporting normal, firing is ongoing, power levels are dropping consistent with laser firings, and all visual indicators are that the lasers are properly targeted on and hitting 2030MA4. Nevertheless, it is still on a trajectory to impact at the southern edge of Da Vinci.”

“It’s only been a couple of hours, are you certain HPS just hasn’t had enough time to work?”

“Yep, thought about that. We would have expected to see at least a 0.0025% deflection by now, however. We can probably fire for another four hours, to see if there has been any alteration.”

Steve nodded. “Yeah, let’s do that. Fire for four more hours, and then we’ll see what the trajectory looks like.”

Ashkii gave a thumbs-up. Steve turned to Akeem and said, “Akeem, unless you need me right away, I’m going to head back home for a bit.”

Akeem looked up at his friend and grinned. “Go, enjoy a little of your weekend man. We can cover things here for a while.”





Sat 22 Jun 2030 06:00, at Steve’s Apartment, Pasadena




Steve never set his alarm on the weekend, so why on Earth was there an alarm going off? He was barely aware of the bunched-up quilt at his feet, and a gentle pressure against his back. Oh, yes. Heather had come over last night. Heather’s health-nut obsession with running almost every day, while it kept her body pleasingly trim, was a morning buzzkill. On most nights Heather had come by, she had generally just returned to her own apartment if she was planning to get up early and run, especially on Saturday mornings. Last night, however, they’d been up so late that Steve had collapsed and fallen immediately asleep.

He felt Heather rouse and shut off the obnoxious blaring alarm—finally—before she sat up and stretched. Steve studied Heather as she sat, arms outstretched over her head, in silhouette before the sliding glass door that led to his apartment balcony. He wondered how the hell a Math Ph. D. Student at Cal Tech had time to exercise. Most doctoral candidates he had ever been around only had time to teach and research, and to sleep maybe four hours a night.

Steve didn’t ask many questions, though, because he had found that asking and answering questions like that with women could lead to misunderstandings about what kind of relationship they had. He had made that mistake with Joanne, his ex-wife, and hadn’t repeated it since with any of the parade of women he’d been seeing since the divorce. So, he didn’t know what Heather’s teaching load was like, didn’t even know what her dissertation subject was, which was just fine. It meant they could just see each other occasionally, and part ways in a few weeks—or a few months—with little to no regret or emotional turmoil to disrupt a perfectly fine physical relationship.

Heather got up and went into the bathroom, which left Steve lying in bed pondering the wonderment of eyelids, and he rolled back over, buried his head under the sheet, and fell back asleep.

Steve awoke about three hours later, noting that Heather had finished her run, collected her things, and left. As he cast off the covers and sat up, he called into the Lab to see if there had been any success with the HPS lasers before he even opened his email.

“Sherrie Coombes, JPL HabiPrep Lab,” Sherrie answered.

“Sherrie, Steve, good morning,” Steve replied. “How is the HPS mission going?”

“Hey, Steve, good morning to you,” came her chipper reply. “There has been no change in the object’s impact trajectory. All indications remain that HPS lasers are in fact hitting the object, but nothing has changed. We’ve switched off the lasers according to the parameters, and have returned to the impact observation mission alone.”

Well, that’s disappointing, Steve thought. “Okay, Sherrie, thanks. Any reason I need to speed down there right away?”

Sherrie paused for a moment, and Steve could hear her clicking on the mouse or keyboard. “Nope, not that I can think of. Presently, everything else is hunky-dory.”

“Thanks, Sherrie. I’ll be around the apartment if anything comes up. Talk to you later.”

“Bye, Steve,” Sherrie replied.

Steve took a moment to wash up before getting dressed. As he finished, he remembered that there was an online programming contest for him to win, the Vistionic “Hack-a-thon.” Vistionic AI Systems gave a $10,000 prize to the first hacker who sent them compilable, working code capable of exploiting any bug in their AI software’s control or main core systems. It was an ongoing prize, and one that Steve had collected a few times before. Vistionic hosted these events in an effort to entice hackers to find the bugs and claim legitimate prize money rather than exploit them criminally. In this case, Steve had identified a bug in the way the Vistionic order-taking system at the nearby McDonald’s handled large input values, and was working on an exploit that should force it to crash and grant root-level access to the core to whomever was standing at the kiosk when it dumped. It wasn’t a permanent problem. Once the local manager noticed that the kiosk was malfunctioning and rebooted it, everything would return to normal, although until then whoever was at the kiosk had unrestricted access to the entire operating system. Still, another win would go a long way toward a new car. He had his eye on a new Tesla Model 5s, the newest of the self-driving Teslas.

Steve sat down in front of his laptop, connected it to the 52” OLED screen in his living room, fired up the latest version of his coding software, and started hacking through a series of small test batch cases. He knew the Vistionic kiosk AI was hosted on a customized, relatively new version of Linux, miriOS version 3.2, and so he decided to throw a few test cases at the underlying OS as well just to flex his hacking muscles.

After a couple of hours of working on his undoubtedly award-winning exploits, he stood up and took a moment to review the emails that had accumulated in the meantime. He pulled up his mail account, and was greeted with a belated happy birthday message from his aunt and uncle in Europe—France, somewhere, he thought—and then an email from Akeem reporting the same information he’d already discussed with Sherrie over the phone. If anything truly important came up, he knew Akeem would call, and Akeem’s cell phone number was one that would break through his phone’s do-not-disturb mode. So, he sat back down with his laptop, images of ludicrously large cardboard check mock-ups for $10,000 floating in his head—standing in front of a brand-new Model 5s, of course—and kept working on his exploit code.




***




After another couple of hours of coding, Steve felt like it was time for a break. He stood up to refresh the cold coffee in his mug, and pulled up his phone. He’d missed several text messages and two emails from Akeem. Crap, something must be up, he thought. Just as he was opening the phone app to call the lab, his phone started ringing.

“Akeem, I was just about to call you.”

“Yeah, save it for the judge. We’ve gotten a lot more information about the object and we need some code approvals from you before we can move forward.”

“Alright, calm down, I’ll be there in a few. Fire me up a cuppa will ya?” Steve asked, playing around with his old friend.

“You better stop at Starbucks on the way, all we have left here is a French roast and you hate that crap.”

Steve chuckled aloud. “Indeed. I’ll see you shortly,” he replied, and hung up. Just as pulled on his shoes, his phone jangled again, but this time in the much more pleasant tone tied to his friend Nicole’s texts.

“Hey, I have an opinion piece for Science mag coming up, do you have a few minutes to look at it?” it read.

Steve composed a quick reply, before heading out. “Sorry, heading to lab, call you when I get back?” On the way to his car he received her reply, a single thumbs-up emoji.





Sat 22 Jun 2030 16:00, at JPL




Steve pulled off the I-210 at Gould Avenue, and wandered into his favorite coffee shop just off Foothill Boulevard. Since moving into his current apartment just over a year ago, he’d stopped in this very coffee shop probably 360 times. He was quite familiar with this place.

As he approached the cashier stand today, however, he recognized a new barista. Behind the register was Ginny Xanthopoulos, who had been a student in a couple of classes Steve taught as a grad assistant. “Ginny, hello! I didn’t realize you were in Pasadena,” he said, as he approached the counter.

Ginny looked up quizzically, initially confused. As recognition set in, however, she smiled broadly. “Steve Johnson! Hi! I didn’t see you come in!”

Ginny and Steve reached across the counter to grasp hands for a moment. He asked, “how are you doing? What brings you to Pasadena? Last time we talked you were at MIT, working on your Ph. D. in Soft Materials Engineering, as I recall.” Ginny had been an excellent student, and Steve had written her a letter of recommendation to MIT at her request.

“Yes, I was partway through my doctorate at MIT when George ….” Ginny’s expression fell.

Steve was taken aback for a moment. He felt guilty, and a bit angry at himself, that he’d forgotten about her husband’s death. “Oh, Ginny, I’m sorry. I heard about George.” George had also been in a couple of Steve’s classes. A mechanical engineering student in NROTC, George had become a pilot for the Navy and had been killed in action a few years later, during the US/Venezuela War.

Ginny regained her composure, and continued, “the kids and I moved back to Alhambra, lived with George’s parents for a bit, and then I gained admittance to Cal Tech. Now, I’m working on my doctorate in Materials Science there. Tough program, but I’m almost done. Fall semester will be my finishing touches, thesis defense should be in April next year.”

 “That’s excellent! Great job,” Steve replied.

“Thank you,” Ginny responded. “I work the occasional weekend shift here, as well. You know, to help supplement that stipend that never seems to pay enough.” Steve nodded as she continued. “What are you doing in Pasadena? Last time I saw you, you were at Stanford wrapping up that dual Ph. D. Program. Uh, what will you have, by the way?” Ginny said, remembering to take his order.

“What do you have on tap for Bold at the moment?” Steve asked as his eyes scanned over the food options in front of him.

“It’s Komodo Dragon, but it’s a pour-over, is that okay? Should only take a couple of minutes.”

Komodo Dragon was one of Steve’s favorite coffees. “Sure, hit me. And throw on a chocolate-filled croissant as well.” Steve answered.

“Coming up. One chocolate croissant and a Bold pour-over. That’ll be eight-fifty.”

Steve touched his smartwatch to the payment stand, paid for his order, and replied, “Thank you. So, about me. After Stanford accepted my dissertation, I took a postdoc research position with JPL, working with Akeem Jackson—you remember Akeem, right? He was the grad teaching assistant in the autonomous device programming lab.” Ginny nodded, then Steve continued. “So, anyway, Akeem and I started working on a JPL postdoc project, researching collective behavior for autonomous robots. Akeem was coding the Machine Learning software, and I worked mostly on the control behavior and data gathering side. We were able to incorporate that research, along with the autonomous spaceflight and surface landing software we’d worked on before, and used it as the basis for the Habitat Preparation project once NASA finalized the plans for human Mars landings. I’m actually on my way back to SFOF right now, heading in to watch a meteor about to impact on the Martian surface.”

“That’s awesome, good luck with that! I’ll get that coffee started, would you like your croissant warmed up?” Ginny asked.

Steve thought for a second, then replied, “yes, please. Thanks.” He paused for another moment, and said, “it was nice to see you again, Ginny. I’m glad things are looking up for you.” He felt genuine warmth for her, and was, in fact, glad to see her succeeding.

“Thank you, Steve,” Ginny replied with soft gratitude. “It was nice to see you again, too.”

Steve meandered over near the service area, sat down, and played with his phone while his order was finished. When it was ready he waved goodbye to Ginny, who was attending to another customer, and he sped off to meet Akeem and his team to find out just what was going on with the mysterious asteroid 2030MA4.




***




On his way into the Lab, Steve stopped into his office to read over the CI server logs and make sure that the codebases were still stable, then he strode into the Lab like he owned it.

Akeem didn’t even glance up from his computer. “Took you long enough.”

Steve faux-glared at Akeem, then looked over at Cheryl López, Team Chief for the Telemetry Team, and asked, “Telemetry, what’s the latest on MA4?”

Cheryl studied her computer screen, then replied, “trajectory is unchanged, despite our efforts with the HPS lasers last night. Object is, however, slowing down. It’s still too far away from Mars to be slowing from atmospheric drag, and the atmosphere wouldn’t account for the magnitude of the velocity decrease we’re seeing in any case. It’s much too drastic. Current velocity is now ten thousand one hundred fifty meters per second, and still slowing. We still are still projecting impact on the southern edge of Da Vinci. However, new estimates put it at thirty–one point two five hours out, instead of the …” she scribbled on a piece of paper, then continued, “about twelve or so from earlier projections. At the moment, we don’t have any good explanation for the slowdown, but we’re working through some other possibilities.”

“Thanks,” Steve replied, puzzled. He then turned toward Sherrie, and asked, “Imaging, do we have any closeup images of the object? Anything that would show evidence of surface ice sublimation from the lasers, anything?”

“No, nothing with enough resolution to show that kind of activity,” Sherrie replied. “I’ll have Zee look back through the images we do have, though, see what she can find.”

Steve nodded, and said, “okay, then let’s start focusing on the secondary follow-on mission to record the object’s impact.” He turned to Ashkii, and asked “what’s the status of the Orbiters?”

Ashkii straightened up and announced, “HabiPrep Orbiter, NeMO, and MRO are on mission. Team has submitted solutions for holding the currently queued surface imaging and putting all orbiters in position to image the impact site. However, I will need more precise impact time projections.”

“Thank you. Cheryl, if you could make that your top priority for now, getting that to Ashkii, that would be awesome. Miran, how is the Lander?”

“Lander is a ‘go’,” replied Miran. “Continuing HabiPrep main mission, currently in structure base installation phase one, on target for phase one completion as planned. What secondary mission should I be looking for?”

“Well, for now see if you can spare a team member to work with Cheryl and Ashkii, in case we need the Lander to crawl up there to get ground images. I know … it’ll take weeks to get up there, but start thinking about it. Thank you, Miran.”

Miran gave a big thumbs-up, and started typing furiously on his keyboard.

Steve looked over to Akeem, and asked, “Akeem, why don’t you have the Ground team sit in with Tele and Orbiter teams, see what kind of issues we may run across to get imaging of the impact, and start pre-gaming some plans to address them?”

“Of course. I’ll start that right away,” Akeem replied.

“Okay. Thanks, everyone. Team, although we have an apparent failure of the ablation mission, we are still a ‘go’ for an impact observation mission. Great work.”

Steve thought about heading home—since it was now going to be more than a day before impact—but felt uneasy about the ablation failure, the object’s unexpected slowing, and its apparently sudden materialization in the solar system. Instead, he opted to head back into his office and read through the reports and logs of the various systems, try to gain some measure of understanding about what was going on.

He didn’t realize that he’d been going through data for three hours already when the ding from his email alerted him to the progress made by the teams. They had some preliminary ideas for imaging the impact site, none of which would require Lander to abandon the structure construction mission, but they suggested expanding out to MAVEN and even some Earth-based observation to get the best images. Steve forwarded those suggestions on to Bill, with the caveat that he strongly suggested considering bringing those resources over for this, so as not to lose any data.

For another hour, he munched on Skittles and stared at visual imagery of 2030MA4’s approach to Mars. Something wasn’t right, but he wasn’t sure what it could be. Bill replied, directing the teams in charge of MAVEN, TESS, the Large Binocular Telescope, and a couple of others to come up with solutions to get as much imaging as possible of this impact. Steve forwarded Bill’s reply to his team leads, then headed back home for the night.




***




Steve finished up his entry for the Vistionic Hack-a-thon and submitted it via their secure upload. Another ten K in the bank, he thought, as he admired proof of earlier victories: four of the six prizes he’d already won were framed and displayed on the walls around his apartment, and the two most recent ones in frames in his office at JPL. He liked to remind the people on his teams, and himself, that he was still one of the ten or fifteen best programmers in the United States. As he put his laptop away, he realized what time it was and tuned into his favorite TV show of all time, The A-Team.

As he watched the exploits of B. A. Baracus and company, Steve remembered Nicole’s text from earlier. It was too late to call, though, so he texted her an apology and an offer to meet up Sunday morning to go over her article.

By the time he headed to bed, he still hadn’t heard back, so he made a note for himself to call her first thing in the morning.



Chapter 2


Sun 23 Jun 2030 11:00, at JPL


On Sunday, after meeting Nicole for brunch and going over the contents of her opinion piece for Science, Steve headed back to JPL. He first stopped in his office to review systems statuses and check on the progress of the secondary mission to image the impact of 2030MA4.

He was greeted by some rather heated email exchanges between various teams regarding 2030MA4’s appearance. One group was critical over what they perceived to have been failures to keep proper observational discipline. Another team retorted by pointing out that the asteroid wasn’t all that large, and that random collisions fling pieces of rock into unpredictable—and difficult to observe—solar orbits all the time. The thread calmed down, and the parties involved became much more civil once most people agreed that the reason MA4 had remained undetected earlier was due to a combination of its trajectory and size. The consensus was that it had been mostly straight-on to telescopes for the first several days after a suspected asteroid-asteroid collision in the belt between Jupiter and Mars.

At first, it had seemed that 2030MA4 hadn’t been reflecting solar light directly toward the cameras, and had not had much lateral movement. One speculation was that solar reflection had finally revealed one face of MA4 as it had started to pull into the gravity well of Mars, making it appear to blink into existence. Thus explained, the bickering had started anew, with one team criticizing Steve’s team for having been overly focused on the Martian Surface instead of nearby space. Steve calmly reminded everyone that the HabiPrep team was supposed to be mostly focused on the Martian surface, and that regardless there were bigger fish to fry than each other.

There had been some talk about trying to get IUVS on MAVEN in position to try to catch spectrographs of the impact as well, but Control had pointed out that doing so would make it impossible to cover the object in the way that they planned as it was still falling through the Martian atmosphere. They decided to execute the command sequence that would put MAVEN on a path to record most of the fall through the Martian atmosphere, and then have both NeMO and MRO cover the impact site. After the site had cleared from the ejecta of impact they would then direct IVUS on the site, both to examine the ejecta that had landed and also to peer under the crater itself, to see what the slightly deeper layers of the Martian crust might be hiding.

The HabiPrep Lander AI would be sent a software package with command sequences to travel to the site as well, although it was sent with a caveat to simply store them for now. Getting the HabiPrep Lander there would take weeks even at full speed, so it would be only executed on direction of the JPL and even then, only as a last resort.

All the various scenarios being floated pointed to a reasonably decent crater size, with a good amount of ejecta and ample orbital opportunities to examine the event. Once they had a chance to examine the data from the HPS failure, they expected it to lead to additional protective mechanisms for the ground-based structures such as the one HabiPrep was constructing, in addition to a better warning system for the humans who would soon be on the Martian surface.

As part of that better warning system, NASA and the European Space Agency had put together a task force to plan on three additional satellites in Martian orbit as soon as possible, for Martian surveillance. These were the Mars Surveillance Satellite–Extraplanetary (MSSE) -1, -2, and -3, informally referred to as Missy-1, Missy-2, and Missy-3. The sudden appearance of 2030MA4 highlighted the acute need for meteor protection of the upcoming human-piloted mission to Mars, and was turning into a big event.

After a few hours of back-and-forth email exchanges, Bill was able to approve the plans to use MAVEN, NeMO, and MRO. Steve forwarded the approval to his team chiefs, so they would be able to get immediately into mission execution.

Finally, Steve started going through some of the satellite imagery of 2030MA4 taken by MAVEN. Although it was not designed for this purpose, it was tremendously helpful in the early detection of the object as it came into view. He was not totally convinced that the object had suddenly turned to reveal a concave face
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