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I HAVE LIVED MORE THAN half my life in the shadows of secrecy, assumed names, and indifferent legality. Personal safety has kept me quiet for many of these years, but at this point I am less concerned with longevity and more with posterity. I have no children. My work is my legacy. As the sole surviving witness to much of my work, I owe a truthful account to history. My home country celebrates its tricentennial this year, and I long ago passed my own century mark. Each anniversary becomes less likely, even for me, so I suppose now is the time to tell my stories.

I hope that people will read this memoir while it can be of use to them. My works are mostly complete, but there is need for parallel works, for building on foundations I have laid, and for new works I cannot yet imagine. This need stretches into the future, beyond my ability to see, touch, or comprehend. I hope that my stories will be of encouragement, assistance, and direction when my future colleagues need it most.

I always sought to apply knowledge to enhance human flourishing. I meant for those effects to be positive, with the goal of the greatest good for the greatest number. Some people have disagreed with my choices, and a few have made it necessary for me to keep these stories to myself until now. Their lies and propaganda have been able to grow unchallenged and exponentially. Here I present my side of the story, so any reader may balance the evidence and draw their own conclusions.

I was not formally diagnosed autistic until I was forty-nine. In hindsight, the mutual frustrations of others and myself become understandable, and attributable to ignorance rather than malice. Likewise, my lifelong addiction to the supreme neurochemical rush attending complex problem-solving goes far in explaining my life choices.

Finally, despite the number of colleagues and collaborators I have worked with over a long and busy career, much of my professional life has been solitary by necessity and by choice. The writings of the scientists and inventors who came before me have been a comfort and a guide to me in these times. I sincerely hope that these present writings may serve similar purposes for those leading humanity into our future.

—Robin P. Goodwin, BSME, MSE, PhD
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1989-04-10 Changing Arenas

[image: image]



I am unwilling to accord to some small−minded and jealous individuals the satisfaction of having thwarted my efforts. These men are to me nothing more than microbes of a nasty disease.—Nikola Tesla


"ROBIN, YOU DON'T WANT to do this." Professor Rosemont shook his head slowly.

My academic advisor's office was cluttered with the overlapping accumulations of scholarship and small business. Software manuals alternated with fat textbooks on the shelves, and stacks of paper and computer hardware obscured his desk and most of the floor. He rocked on a softly squeaking swivel chair. The open window at his back framed a perfect spring day. Sunlight dappled through bright green leaves stirred by a mild breeze. The smell of freshly cut grass wafted in, mixing with the office scents of coffee and toner. The serenity of the view was completely at odds with the turmoil in my mind and gut. The hard chair I sat on did not help me relax.

"I don't see that I have much choice." I rested my left hand in my lap, counting off one two three four, thumb to tip of each finger in rapid succession, four three two one and back again.

"You're young, you're bright, and you'll have other ideas. Take the longer view. Is credit for this idea worth damaging your entire career?"

I clenched my fist against my thigh. "It's not just the credit. I think this idea is important. Really important. Like, change the world important. And I don't think Professor Laron or the university can actually bring it to market the way it needs to be."

"And you can." 

From anyone else, those words would have been dismissive. I took them at face value. "Yes! In every case study I've looked at, an innovation that really diverges from the status quo is ignored unless the innovator is also the one who pushes it to market." 

"And you think Professor Laron won't do that."

I leaned forward, perching on the edge of my seat. "He can't! He doesn't understand my process well enough to explain it, let alone promote it."

"Robin, are you sure of that? Whatever else you think of him, he is a full professor with decades of experience."

"I'm pretty sure that if he understood my process he would have spotted the missing section."

"Missing?" He stopped rocking.

I leaned back. "I left out a few crucial details in the draft I submitted to him."

"And he didn't say anything about that in your meeting?"

"Nope. And he already had the patent filing drawn up based on my draft."

He started rocking again and chewed his lower lip.
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Five days earlier, I was finishing up my last test run.

The lab was quiet, the midnight silence broken by the occasional gurgle of circulating liquid or muted thudding of a pump, underlain by the low hum of a motor or whisper of a cooling fan. The hint of solvents and reactants in the air was familiar now, rather than alarming. The overhead lights were off to avoid attracting attention, and I kept the task lights low, focused just where I needed them. Much of the time, I perched on a lab stool in darkness relieved only by the backlights of instrument panels. 

I wasn't supposed to be there, not officially. 

My lab work and research in two of my three concentrations were smooth and unremarkable. The deal was supposed to be that when you enrolled in a lab course (and paid the high fee), you got a certain number of hours of access and a reasonable quantity of consumables. At first, I followed the introductory rules set by each laboratory's supervising faculty. I trusted the faculty to know what they were doing and to be professionally ethical. 

Once I proved that I could follow the rules, I started petitioning to bypass the ones that held me back. Minimum weekly hours evolved into open access, resource caps vanished, and supervision requirements melted to nothing. I was painstakingly correct in my laboratory procedures, cheerfully helpful to my colleagues and faculty, a problem-solver par excellence, and I made no trouble for the supervising faculty. I don't know what they thought of me on a personal level, but I knew they valued me as a lab resource.

I had no such success with Professor Laron, who supervised the advanced composites laboratory. Laron had his rules, and he enforced them without exception. His lab research assistants were terrified of him. One doctoral candidate was in his eighth year, and still no closer to his dissertation, because Laron methodically shredded and reassigned every piece of experimental research the candidate performed. Witnessing that made me sick to my stomach.

I completed the early stages of my research under Laron's lab rules, but I was moving into a stage that would need more lab time and material. Also, because I performed the majority of the research for my thesis in Laron's lab, by the degree program's rules he would be my thesis supervisor too. That meant Professor Laron held an appalling amount of control over the success of my research and of my master's program. I needed his signature on most of my thesis paperwork and on my lab requisitions and schedules.

I petitioned for a minimal waiver, supporting my request with impeccable documentation. Laron rubber-stamped it—DENIED. In red ink. He actually kept a rubber stamp in his desk just for this purpose. What kind of trauma or mental fixation would cause a person to do that?

Of course, I could not let that stand in the way of completing my research. I had work to do, and I needed those resources. It would have been quite wrong to allow bureaucratic inflexibility to impede scientific progress. 

I carefully noted the habitual lab hours of the lab assistants and of Professor Laron, as well as the ordering data for the material I needed. I placed orders for the necessary amounts, had them delivered to the office of the associate professor I was assisting, and billed them to my credit card. 

The final obstacle was the locked laboratory door. Laron and his lackeys had keys; I did not. However, the lab space had been renovated in the past year, something Laron was very proud of. The work had been fast and shoddy throughout, I suspect in response to Laron's incessant micromanaging. The outer double doors were not hung properly, and the gap between them was sufficient that I could slip a short, flexible ruler in behind the latch and trip it. With a little practice, I was able to stroll up to the doors, pretend to put a key in the lock, and breeze through without appreciably slowing down. To a bystander, I looked exactly like a key-wielding, authorized lab user.

It went off beautifully. The material was delivered the following week, and I slipped into the lab after everyone else was gone for the night. I made my experimental runs in good enough time that I was able to erase the evidence of my work long before anyone arrived the following morning. This continued with only minor variations for several weeks, until my experiments were almost complete. 

I had one experimental run remaining.

Halfway through the night's work, I used forceps to grip one end of the digested wood fibers. They were like half-cooked spaghetti, not stiff enough to support themselves but not flexible enough to survive being picked up by the middle. Transferring the wood fibers from the digester was a delicate operation. I could not let the fibers bend or some of them would break. I carefully pulled the fibers onto a transfer tray for support, and then slid them off the tray into the second reactor. They were beautiful! Each one was nearly the Platonic ideal of a single continuous unbroken wood fiber. My process was working!

I cleaned up as I went. Once the fibers were out of the digester, I drained the mix into my carboy, then rinsed and cleaned the digester and returned it to inventory.

I thought about how to automate the fiber transfer for production. I could visualize it all in my head—the ports in the reactors, the conveyors, the rinse bath and drain lines. It was just a matter of putting the images in my head into CAD/CAM software so other people could understand and build it.

I kept an eye on the clock and the instrument readings and an ear cocked for anyone approaching the lab. Every few minutes, I pulled data off the instruments and updated my notes. I worked my jaw to relieve a tension headache, then chewed an antacid tablet to settle my stomach. I enjoyed doing experiments, but not the stress of being forced to sneak around.

The second reactor cycle finished not long before I anticipated the first graduate student arriving to open the lab. I had cut it a little close.

I used forceps again to grab one end of the meter-long carbon fibers, lift them out of the second reactor, and lay them out on a length of blotter paper. Gleaming, smooth, perfectly straight, black as a raven’s wing with some of the same iridescent highlights. Perfect! Commercially viable carbon fiber made directly with low energy inputs from sustainably harvestable forest fiber. My new process would change the world! I rolled up the blotter paper, folded over the ends, taped the paper shut, and slid the package into a mailing tube.

I pulled the last data, made my final notes, then stowed my notebook and reset the equipment logs. All that remained was to make a clean exit.

My heart rate was climbing a bit. I cleaned the reactor quickly but thoroughly and returned it to inventory. Looking around the lab, I did not see anything out of place. My carboy of solution, the mailing tube of finished carbon fiber, and my few personal instruments were strapped to a handcart.

Turning off the lights on the way, I backed the handcart out of the lab, bumping the wheels over the threshold between the lab's resin floor and the industrial carpeting of the hallway. I let the doors close and listened for the click of the latch. My pulse was thumping in my ears, and I had to put more effort into drawing breath. The walk down the hall was less than twenty meters, but it seemed to stretch out longer with every step. Finally, I closed the office door behind me, just as I heard the outer door to the department open.

"Anyone here?"

I kept the lights off and held still. I let my mouth drop open and slowed my breathing. My heartbeat felt as loud as a bass drum. After an excruciatingly long moment, footsteps faded down the hall toward the labs. I counted to three hundred, then crept in the dark to stow the handcart and gear.

I sat in the dark and organized my thoughts until I heard several more people shuffle in and the lights in the outer office flickered on. Then I turned on the desk light and started to write up my notes and revise my thesis.

My research assistantship with my academic advisor had a useful fringe benefit: he encouraged me to use his department office, as he usually worked at his software business off-campus. Having office space to myself inside the department meant I had to visit my off-campus room only to sleep and bathe. I had not been sleeping much lately, as I had to keep up my regular schedule in addition to my midnight lab runs.

My thesis was in pretty good shape. I had been updating it throughout my experimental runs, so the revision was a matter of plugging the latest data into the graphs and ensuring that each statement of fact still agreed with the data.

The last item was writing up the abstract. Making a good first impression is crucial. Writing to a short word count without omitting essentials is always challenging. That took me until lunchtime, but the clarity of my vision as expressed in the abstract excited me all over again. This was going to change the world!

I took a print with me when I met friends for lunch at the Brown Jug. We settled into our usual seats in the front window: me, Al, Bobbi, and May. I moved my place setting aside, putting my manuscript on the table in front of me.

Al twigged first. "You are grinning way too much. What's the news?"

I tapped the papers. "My thesis. I just added the last of my experimental results. I think it's ready."

There was a chorus of congratulations, and then the server arrived. The other three began to study their menus, but I was ready. "I'd like the manicotti and a root beer, please."

Bobbi teased, "You always get the manicotti."

"Not true. Sometimes I get the bacon mac and cheese. Pasta and cheese, what's wrong with that?"

Al ordered and handed back his menu, then gestured toward my thesis. "Can I see that?"

"Sure." I handed it over.

Al pored over the abstract word by word, then flipped pages to look at the graphs and illustrations. When he reached the conclusions he read carefully, his gaze scanning back over the last paragraphs. Finally, he flipped back to the abstract. In a voice just shy of pompous, he declaimed the whole paragraph.

We all golf-clapped politely, then laughed. 

"Seriously, this looks really good."

May tilted her head, swaying her shoulder-length red curls. "I think I caught most of that, but could we hear it again?"

Al read the abstract again, pausing a bit after each sentence. The server returned with our drinks.

"That is going to change things." May was definite. "Which lab were you working in? Nanotechnology? Metamaterials?"

"Advanced composites."

They all froze. Al broke the silence. "That's Laron's lab."

"Yeah. Is something wrong?"

They looked at each other, hesitant to answer.

Al finally spoke up. "Laron is likely to insist on most of the credit for your work."

I was shocked. I had not considered that possibility. The world tilted, then came back to a slightly different axis. "How could he do that? He hasn't done anything but get in my way. I completed this despite him, not because of him."

Al raised a hand from my thesis. "Hang on. It doesn't work that way. This isn't about the facts of who does the work; it's about how the credit gets distributed. How many papers have you co-authored so far?"

"I don't know. Maybe a dozen and a half, two dozen."

Bobbi broke in. "Wait, what? Two dozen? I just got my third! What are you doing?"

May and Al exchanged glances. I was missing something there, but Bobbi had asked me a question. "I know of eighteen published papers where I have an author credit. There are at least six more going through review. There may be more I don't know of, since I'm not the lead author."

"I get that, what I don't get is how you have so many papers already. We started the same time!"

"People ask me for help. I help them. I get an author credit."

"But why do they ask you?"

I looked to May and Al. I did not understand why Bobbi was confused. It was perfectly straightforward to me.

Al spoke first. "Robin fixes things."

May added, "Robin can spot an error buried down in the details. If Robin okays your experimental plan, it's going to work."

I nodded. "At first it was because there was an anomaly in the data or the setup had a flaw. Now they ask me to look over their methodology before planning experimental runs."

Bobbi looked from Al to May and then back at me. "So why didn't I know about this? Why haven't you been helping me?"

I shrugged. "You didn't ask? I don't think we've shared a lab. Probably just a scheduling thing."

"Bobbi, you don't ask for help. You just rant. Al and I have both had help from Robin because we asked." May's voice was reasonable and matter-of-fact, but Bobbi did not look happy.

Al got us back on track. "So, twenty-four papers, at least. And how many of those were you first author?"

"None. I was just helping, not the lead investigator."

Al stated, emphasizing each word, "Laron is first author on every paper coming out of his lab." May and Bobbi nodded.

I thought for a moment, tapping my left thumb across my fingertips. "I don't see how that could be. He's not actually in the lab that often."

"Robin, listen to us," May interjected. "Laron insists on first author. The actual researchers don't have a choice, not if they want to work in Laron's lab."

"That doesn't sound right." I rubbed my forehead. My headache from earlier that morning was coming back.

"It's more common than you might think. Lots of professors take an author credit just for advising or supervising. Most of them will take a second or third author credit if they didn't actually do any of the work, because they know it's important for their students to have first author credits early in their careers."

"But Laron always takes first author? Why?"

Bobbi burst out, "He's a dick!" and giggled.

"Not helpful, Bobbi. Even though it's true."

"But there are rules. You're not supposed to take someone else's stuff. That's stealing." I clenched and released my jaw, my headache pulsing in time with the pressure.

"There are rules, and there are rules. Some of them aren't written down. Some of them are relative."

"Why should it be 'relatively' okay for someone in a position of authority to just take stuff? That's not right, that's corruption!"

Al murmured, "Keep your voice down. Do you know what RHIP means?"

I didn't realize I'd been getting louder. "Sure, but that's about who goes first in line or who gets a seat at the head table at a banquet. It doesn't mean they can take the keys to your house! Privilege isn't supposed to mean 'above the rules'."

May gave me a pitying look. "Oh sweetie. We are working inside a medieval institution. The ground rules were laid when privilege meant everything. That hasn't changed."

Al added, "You need to be especially careful. You don't have any published papers on this that would have established your claim." He waved my thesis. "All you have is this huge slug of new science that may transform an industry. He might not want to share credit at all."

The server returned with our food. While the plates were being arranged, I considered what my friends had told me and realized there was a hole in Al's story. "Al. So how did you deal with Laron's lab courses?"

"Took them last year. Kept my head down and my mouth shut."

"No, really." I had difficulty picturing Al keeping quiet under Laron's provocations.

"I coat-tailed one of his doctoral students, looked over their research. Then I picked out a line of work that was tedious but would produce data for their current project. That got me lab privileges, so I was able to get time on all the equipment. I settled for third or fourth author on the papers."

"You didn't mind?"

Al shook his head. "Means to an end, dude. Hands-on time with all that shiny, state-of-the-art lab gear was my goal. That supervised monkey-do had nothing in common with what I'm planning after I graduate."

I considered what he had not said. "So Laron has no idea what your research interests are."

"Not a clue."

I tucked into my pasta, thinking furiously. My thesis, as written, was a clear and concise guide to making carbon fiber directly from harvested forest fiber. Any competent process engineer could follow my recipe. If I handed that manuscript to Professor Laron, I would have no way to prevent his taking credit.

I had just taken my fourth bite of manicotti when my vision tunneled in rapidly, and then everything went black.

"Robin, you there? You awake now?" Al had his fingers clenched in my hair, keeping my head upright. I stiffened my neck muscles, and he let go cautiously.

"Dude, you are not supposed to literally inhale your food." Bobbi could always be trusted to come up with a smartass remark. But I did seem to have tomato sauce over much of my face.

Al looked at me intently. "How much have you been sleeping lately?"

"Uh." May passed me a handful of paper napkins from the dispenser, and I wiped at my mouth and nose. "Not much. Getting things finished. Too busy."

Al took a deep breath. "Okay. When you don't get enough sleep, your blood pressure drops. When you eat, your digestive system needs more blood, and again the blood pressure to your brain drops. Put the two together, as you just did, and your brain doesn't get enough blood to keep you conscious."

Put like that, it was obvious. Duh. I should have known better.

"Robin, speaking as a former EMT, you're going to bed now. Everything else can wait." Al pulled me to my feet, steadied me, handed me my thesis, and pointed me toward the door. May and Bobbi chorused goodbyes and not-so-helpful suggestions.

It was only a block and a half to my SRO house. Al's hand on my arm kept me from lurching off the sidewalk. Our conversation took an interesting turn after he asked me an odd question. "Remember last year, when I told you my father was a lumberjack?"

"I promised not to sing 'The Lumberjack Song' unless you started it."

"Yes, well, technically what I told you is true. What I didn't say was that my family has been in the forestry business for a couple of hundred years."

That was new data and interesting enough to shine through my mental fog. "So your father knows what he's doing."

"Uh, yeah, you could say that."

I groped for the phrase I wanted and found it. "How does he feel about vertical integration?"

"Yeah, I can see the possibilities for that in your thesis. The rough outline, anyway. How much thought have you given that?"

I stopped and stared at the manuscript in my hands. "I want to turn the majority of the logging industry into sustainable, low-impact harvesting for carbon fiber for durable goods and construction."

Al tugged on my arm. We kept walking. "So, a little bit of thought, at least."

"I think it's possible. I think it could help tip the balance on climate change."

Al smiled. "You don't think small, do you?"

"Not unless it's called for. Do you think you could interest your father in a demonstration project? We'd need something convincing to show that the lab process scales up and to start building a database on throughputs and financials."

"Oh, I think I could do this on my own. Everybody in the family has a share in the company. Mine should do well enough for a start."

We were at my door.

Ideas slowly linked up despite my mental fog. "Wait a second. Just how big is your family's company?"

"We're the third-largest private landowner in the state."

"Uh. So, your share of the land holdings is..."

"Some ridiculous number of square miles."

"Not acres. Square miles."

"Yah. Doesn't make sense to measure in acres at that scale."

I took a moment to gather my thoughts. A long moment.

"Get some sleep. We'll talk again when you're all there."

I was asleep before my body hit the bed.
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The streetlights cast keystoned trapezoids on the walls of my room. Crickets and night birds competed with music and crowd noise from the bars a street away. The mild spring breeze had cooled to just short of chilling. I fumbled on the nightstand, then peered at too-tiny numbers. Two A.M.; I had slept for thirteen hours.

I lay back and stared at the ceiling. The day's conversations played back in my head. I thought about the implications, ran scenarios into the future, tried to balance my options.

I sat up and pulled on my shoes. No time like the present.

Two hours later, I had the carboy of proprietary solution, the mailing tube of carbon fiber, and my completed thesis manuscript locked up in my off-campus room. Getting the carboy up the stairs quietly had strained a back muscle or two, but none of my neighbors had woken up.

I took a quick shower in the shared bathroom down the hall, put on clean clothes, and headed back to the office.

My friends were unanimous in their warnings. I believed that they believed what they said. However, I was the one risking my thesis, my course credits, my third concentration, perhaps even my diploma. I could not afford to take irrevocable action without direct evidence. Unfortunately, by the time I had that evidence it might be too late to protect myself. I could lose not just the academic credentials I had been working for, but also the intellectual property that could prove far more valuable to myself and to the world.

I spent the morning revising, dithering, and re-revising my thesis. I also pored over the instructions and forms for my thesis submission and for my degree program and concentrations. So many variables. This decision tree could break badly in so many places.

Well after lunchtime, I stacked up my freshly printed thesis, topped with forms filled in with everything but the thesis advisor's signature, slid them into a large envelope, and put the envelope in Professor Laron's mailbox. 

I grabbed a tuna salad sandwich and a pint of whole milk at the corner convenience store, wolfed them down, and went back to my room to sleep off a stress letdown migraine.
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One of the assistants stuck their head in the office door. "Hey. Professor Laron wants to see you, ASAP."

It had been three days since I delivered my thesis. I had passed the time by whittling away at my research assistantship. I was not surprised by the summons, aside from it being sooner than I expected. I tidied up the desktop, shut off the lights, and locked the office door behind me. No loose ends.

Professor Laron's office would have been ripe for interpretation by a psychologist. One ego wall covered with diplomas and certificates is not uncommon in academia. Laron had two. Where other scholars covered their walls with overflowing bookshelves, Laron had one low bookcase partly filled with pristine leather-bound volumes and topped and filled out with trophies, statuettes, and plaques. The enormous mahogany desk spanned the room, with a row of shiny executive toys bracketing Laron's ornate nameplate. The tall wingback chair behind the desk blocked half the window view. The side chairs were tucked in the corners under the window and only brought out for peers. Students were expected to stand.

This was the office of a person seeking public acclaim, professional influence, and private wealth. Clearly an egotist. More would never be enough. Anything with potential for social good or the advancement of science would not even register. It remained to be seen if he was larcenous and malfeasant as well.

Laron squatted behind his desk with my thesis manuscript and a collection of forms arranged meticulously across his blotter. The overhead lights reflected off his blotchy scalp, barely interrupted by a scattering of colorless hairs. His expression was difficult for me to read. He might have been pleased or annoyed, but the deepest creases in his bloated face formed a permanent scowl. I wondered if he ever smiled.

I was surprised to note that one set of forms was the university's package for a patent application.

"Goodwin." He said my name as though he was describing a particularly disgusting slime mold. "You have been remiss in your laboratory status reports. It is not clear just how this work was completed so quickly." He glared at me over his reading glasses. 

The implication was clear: he suspected my extracurricular lab use. 

He went on as though I could have nothing to say. "This work was done in University laboratory space under my supervision and using University resources. Therefore, the patent filing will be in my name, and the patent will be assigned to the University." He jabbed a finger at the patent filing. 

"I will of course receive recognition and a bonus for the origination of this process." He jabbed another set of papers. 

"I may even publish this manuscript. As sole author." He jabbed my manuscript. Twice.

Laron glared at me again, daring me to interrupt or object. "It is clear that you have violated University and department policies, and that you have deliberately gone behind my back and against my express written instructions. The simplest course is to expel you."

He folded his hands and put on a façade of benevolence. "However, in the interests of the reputation of this institution, you may be allowed to graduate without public scandal. I may even give you a passing grade, a C- perhaps, for your remaining coursework."

Give. As if I hadn't already earned the highest marks! The evidence was right in front of him. It was another implicit threat: if I challenged his plans, he'd fail me in every course he could. Do what he said, and I could slink away from campus with my diploma—and my tail between my legs.

It turned out Laron could smile. It was ugly. "Of course, your name cannot be allowed to appear in public regarding this process. You will confirm assignment of any and all interest by signing these internal papers, here, now." He jabbed a final set of papers directly in front of me. The signature line had my name typed under it.

How was he expecting me to respond?

It all clicked into place. I realized that all Laron's manipulations, all his coercions, were laid on intellectual foundations. Patents, authorship, course credit, reputation, references. None of these were tangible. He was playing out a game in his head and trapping his opponents into playing only within that same mental arena. Laron had no physical leverage at all.

I sighed deeply and let my shoulders sink. "Do you have a pen?"

He smirked, the bastard, placed an expensive-looking fountain pen across the assignment papers, and then waved an open hand toward the signature line in a mockery of polite invitation.

I entertained a brief fantasy of violence. I thought about what I could do with that pen, the feeling of stabbing it into Laron's left eye socket, then palm-striking the butt of the pen to thrust the point deep into his festering, evil brain, watching him twitch and gape like the pithed toad that he resembled.

I reached for the pen, slowly, reluctantly. Held it over the first signature line. That brought me close enough. 

No. He was not worth the cost to my life and work.

I dropped the pen point-down on the paper. 

Laron reflexively grabbed for the pen, shifting his weight to his left and extending his right arm. My left hand snatched the manuscript before he could bring his right hand back down on it. I turned and ran.

Out Laron's office door. Close and latch it behind me, to buy a fraction of a second and delay his view of my path. Sprint to the left, away from the main entrance and toward a stairwell. 'Break contact, break contact' looping through my head. Up, not down, leaping three steps at a time to the third floor. 

"Goodwin!" Laron's bellow echoed up the stairs.

Fast walk back toward the main entrance stairwell, quiet feet. Hug the outside wall, staying out of sight of anyone coming up the main stairwell. No sounds of pursuit from below. Fast walk down the corridor of the opposite wing to the far stairwell, rolling up the manuscript. Deep breath. Everything normal, nothing to see here. Softly down the stairs to the ground floor, exit the end doors, cross the street and keep going. Off campus. Dogleg each block to break line of sight.

Laron was unlikely to sacrifice his dignity to a foot pursuit. That did not mean I was safe. I had my thesis manuscript back, but he'd had it for the better part of three days. I did not think he was stupid enough to have neglected to make a photocopy. What was he going to do? What could I do? 

I needed advice.
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I got to Professor Rosemont's software company offices as fast as I could. 

"Robin! What's wrong?" He looked concerned.

I caught my breath. "I need your advice. Do you have a few minutes?"

Rosemont spoke to his assistant, "Annie, hold my calls, please." He gestured me into his office.

I poured out the whole story, excepting only my midnight lab incursions, and showed him the revised draft of my thesis.

I was adamant about holding on to control of my process.

I still wanted to graduate, to have the diploma I had been working toward for years.

I still wanted all three concentrations: advanced composites, nanotechnology, and metamaterials.

Rosemont looked grave. "I can't say anything specifically against a professional colleague. If I do that, it becomes a matter for Faculty Senate and a formal investigation. Those never end well for anyone involved. Do you understand that?"

I nodded. "I understand. I don't want to get you into trouble on my account. I just need advice."

"All right. If, hypothetically, a faculty lab supervisor was to insist on an unethical quid pro quo from an enrolled student, that would be a serious matter. The evidence would go to a Faculty Senate special committee." He looked at me steadily.

"But there's no evidence. It's just my word against his."

"Ah. You see the problem."

"What can I do?" I clenched my fists against my thighs.

"You do have options. None of them will protect you from possible future retribution. You will have made a lifelong enemy, one in a position of influence."

"He can't have that much power in the whole field."

"You might be unpleasantly surprised. Someone with so much time in influential positions can amass a complex web of favors and debts, to be called in at their whim, and all unofficial. Very difficult to anticipate or to defend against."

"'You'll never work in this town again.'" My headache was coming back.

"Very much so. At least, in academia." He held up one hand. "We are a small community, and the old hands all know one another. Now, there are likely to be as many who hold old grudges against such a person, but it's rare that you'll be offered a position just to spite them. Favors and grudges work differently." He rocked his hand back and forth, balancing.

I opened my hands on my knees. "You said that about academia. Honestly, I never planned to be a scholar. I want to be out in the world, making things. Can he keep me from getting a job in the industry?"

Professor Rosemont nodded. "Good point. I like the way you are thinking. It is less likely that such a person would keep good friends on the commercial side. More likely, working engineers would be the ones to remember abuses from their school days. That could work in your favor, or at least not damage your chances."

I sat back and blew out my breath. "I can't have everything I want. I'm going to lose something, no matter what I do. I've already pissed Laron off, and I doubt that he'd accept an apology now."

Rosemont rocked his head and one hand side to side. "Maybe, maybe not. Unlikely, given what you've told me. I would not bet anything I could not afford to lose."

I held up one finger. "The thesis is a loss. Either he steals it, or I can't get academic credit for it."

"That seems accurate. Unfortunately. It's good work."

I raised a second finger. "Without the thesis, the course credit for thesis development is pointless."

"True."

I raised a third finger. "Because the thesis is linked to my coursework in the advanced composites lab, Laron is likely to fail me in that course credit, too."

"Likely."

I raised a fourth finger. "So there is no way I can complete my concentration in advanced composites."

"No, but you'll be able to keep your credits in that lab from previous semesters. Faculty can't rescind or lower grades from previous terms without raising questions."

I put my hand down. "Is there any way he can block my graduation?"

"Not if you are willing to give up the four things you just listed. As your academic advisor, I can sign off on changing your degree from thesis to non-thesis." He tapped at his keyboard, then peered at his monitor. "Looking at your current transcript—oh my. You really have racked up the credits."

I nodded. "Overload every semester, worked through every summer and break."

He looked me up and down. "And it shows. You need to pay more attention to your health."

I grunted. "A friend reminded me of that the other day."

Rosemont looked at his screen again. "Okay. You have the credits for two concentrations, far more than enough to graduate. Once I approve dropping your thesis, I'll also sign withdrawal forms for that lab and for the thesis development course. It's too late in the term for you to get even a partial refund, but your grades will show a W that no one will be able to replace with an F."

"And I won't need Laron's signature for any of that?"

He shook his head. "No. He'll get an automatic notice, as instructor of record, but since you're withdrawing, all you need is my signature. I think I have the forms here somewhere..." He rummaged in a desk drawer.

I leaned forward. "There is just one last thing. Laron basically threatened me with violation of lab rules. Can he really do anything to me over that? There's no physical evidence, I did not damage anything in the lab, but again it's his word against mine."

"That's for the lab that you're withdrawing from the course?"

"Yeah."

Rosemont shook his head again. "Empty threat. Course withdrawal means loss of credit, which is the usual penalty, along with restitution for damages. No damages, no restitution. He can't even make a mark on your transcript. He could ban you from the lab in future semesters, but since you're graduating, that's moot."

He spread a handful of forms across his desk and began filling them out, referring to other forms and occasionally asking me a question. I stayed quiet and thought.

When the last form was filled in, he stood up and grabbed his jacket. "Come on. Let's get these filed."

I blinked. "I'm sorry? Isn't this taking you away from work?"

"Technically, your assistantship with me makes you a part-time employee of my company. This is an HR benefits issue. Besides, if we don't get these papers filed immediately, something worse may happen. It's been what, two hours since you left Laron's office?" 

"Yeah, about that."

"We'd better hurry."

On the drive back to campus, I brought out my manuscript. "What do you think I should do with this?"

"Hmm. How much money do you have? Not lunch money, I mean real money."

"Not much."

"Filing for a patent is probably out, then. Anyway, the university might challenge you for the rights. Did Professor Laron have that manuscript for long?"

"About three days."

"He's got a photocopy, then." He paused while making a turn. "What do you know about copyright?"

"I put a copyright notice with my full name and the year in the footer of each page and on the title page of the manuscript."

Rosemont nodded. "Excellent! You've got a good foundation. Have you ever filed with the Copyright Office? No? Good chance for you to learn. You'll be doing the most basic filing, one author, one work. Should be less than fifty dollars, if I recall correctly." He pulled into faculty parking and shut off the engine.

I had missed something. "What will that do?"

"In my business, I deal with both patents and copyrights. Software patents are tricky, and any patent can take a long time to issue. Meanwhile, the industry keeps moving ahead. There are two loopholes, strategies really, to work around that. You can copyright the interface design, the look and feel of the software. You can also copyright the code, but that means exposing your code to the public. Either way, it gives you a clear legal claim to sue someone using your work without your permission. Follow me so far?" He got out of the car and waited for me.

I followed, physically and mentally. "Yes, I think so."

Rosemont headed for the department offices. "Good. Now in your case, the person seeking credit for your work is likely to want to either publish very publicly under their own name or file for a patent through the university's official process. Either way, their plagiarism would become a matter of public record."

I nodded. "I think I see. Thanks. I'll think about this."

Professor Rosemont had a quiet word with the senior admin assistant and handed over my papers. She quickly thumped a timestamp on each document, flicked her eyes in my direction, and started putting papers in university internal mail envelopes.

Rosemont turned back to me. "Time to go. It might be a good idea for you to lie low for a while. Do you have a place to work away from the department?"

"I've got it covered. Thanks so much for your help, Professor. I could not have gotten through this without you."

"Part of the job. Now go get some sleep."
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The copyright application was as Professor Rosemont had said, simple and relatively cheap. I filed the incomplete version of my thesis, with the thought that I did not need to reveal the entire process to the world just yet.

I spent a few hours in the library's reference section, collecting addresses. Thus equipped, I composed a series of cover letters. I followed that up with an hour at the copy shop and a heavily laden trip to the post office.

I was morosely nursing a beer and poking at a plate of fries at the Brown Jug when Al dropped into the seat opposite.

"You look a little better. Not quite a zombie anymore, just a terminal bad attitude. What's up?"

I gave him the brief version of events. "You were right. All of you were right. Laron is a right bastard, a thief, and an abuser of his office. He's made a career of sucking the life out of more talented scientists just as they're getting started. He's permanently impairing their careers. It's impossible to calculate how much damage he's done. And the system lets him get away with it."

Al nodded. "But you still have your thesis. You've made it practically impossible for him to take credit."

"Yeah, there's that. If he sends it to any of the usual journals, they'll have received my copy first. They won't want to be sued. Most likely, they'll refuse to publish either one. And if anyone tries the incomplete process, they'll just end up with equipment clogged with glop."

"So what do you need for the next step in your research?"

I stared at him blankly. "Did you not get the part about my being banned from the lab, having to stay away from the department, and hoping Laron doesn't file complaints of lab damage?"

Al shook his head. "Wake up, dude. Not here, after you graduate. What are you going to do?"

I poked at my fries. "Look for a job, I guess. I don't have a doctorate yet, so I can't get research grants on my own. No one around here would risk fronting for me as a principal investigator as long as Laron wants my blood."

Al was inexplicably grinning. "I know someone who might."

"All right, I'll bite. Who?"

"My dad is actually Doctor Lumberjack, PhD in Forest Resources. I talked to him about you and your process. He wants a copy of your thesis—the full one, if you feel like gambling on us. He's got a track record with SBIR and USDA good enough to practically guarantee a win for a first-round grant. How much would you need to scale up your reactors for a demonstration?"

Al might as well have been Aladdin's genie. I'm sure I was gaping like a fish. He just sat there chuckling, enjoying the moment. 
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There had been a solid overcast for graduation and an early sunset. The streetlights had come on, and the first patter of rain was starting to speckle the windshield in front of me. A light gust front fluttered the paper in my hand. The well-sealed carboy, mailing tube, and boxes of notes and printouts were wedged among a sleeping bag and the rest of my worldly possessions in the back seat.

I waved the paper at Al. "Most people use street addresses. What is this, latitude and longitude?"

Al smiled. "My dad is not most people, and his office is not your usual business. Trust me, you'll like it. Just pay close attention to the rightmost digits or you'll miss the turnoff. The highway sign directions are pretty good up to that point."

"When are you coming up?"

"After the summer semester. Tying up loose ends. I'll see you the end of August." Al patted the door twice and stepped back. "Safe travels."

I nodded. "See you soon." I shifted into drive and pulled away as the heavier raindrops began splatting on the windshield.

Maybe some time in the woods was just what I needed.
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2076-01-14 Coastal Redevelopment
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Your best and wisest refuge from all troubles is in your science.—Ada Lovelace


I LEANED OVER THE PARAPET of my balcony, looking up and down the coast spread out below me. The breeze brought the clean ocean scents of salt air, seaweed, and fish, untainted by the exhaust and industrial fumes of a half century earlier. Cars, cargo robots, boats, and aircraft moved quietly, their various electric hums and whines fading quickly with distance. As far as I could see, there was an irregular line of mid-rises and ziggurat arcologies, with the bubbles of semi- and fully-submerged structures dotting the surf offshore.  

There were few traces of the concrete and stucco so popular in the last century. Most surfaces I could see were a mix of greenery and a sequined spattering of clear or opaque solar glazing. Only a few bare columns or walls revealed that the bones of all these structures were the carbon fiber that the Goodwin-Nadeau process had made so cheap and readily available. So were the hulls and frames of practically every vehicle in sight.

The population of the Atlantic Florida coast is larger today than it has ever been. Dire warnings of sea level rise fifty years ago were correct, but the attendant predictions of emergency relocations and abandonment of this area were less accurate. The doomsayers forgot that people are generally loathe to abandon a place they enjoy, and if they can find a way to stay, they will. Roughly ninety percent of Earth's ten billion humans live in coastal areas today, the same percentage as a century ago. Old habits die hard.

Cheap and plentiful carbon fiber was not a simple one-to-one replacement for concrete and steel. The material also inspired a new generation of architects and civil engineers. Their structures exceeded the most fanciful visions of the previous century, while proving resilient against the worst storms, floods, and other stresses that climate change could inflict. Today, preparing for a hurricane simply calls for bringing in the deck chairs and closing the shutters. The submerged communities don't even do that. No evacuations, no panic, and everyone rides out the storms in safety and comfort.

None of this would have happened, or at least not as quickly or as cheaply, if I had surrendered my work to Laron's demands. I wanted to believe that my professors were ethical and were working in society's best interests. I learned that some of them were, and some of them were not. The lasting lesson, for me, was that blind obedience to rules set down by academic authorities is not conducive to innovation. 

Al's proposal turned out well for everyone. Within a year, we had a demonstration unit the size of a tractor trailer rig parked on a log yard in western Maine. It produced finished carbon fiber almost as fast as the solo operator could feed it harvested forest fiber, and it didn't need mature trees. Thinnings worked fine, which meant forest management could focus on what was best for the forest, not just maximizing market-sized trees. The managed forests of Maine today are diverse, healthy, and sustainable, while producing over a fifth of a ton per acre per year of finished carbon fiber. It's the state's largest export and revenue source, and the fifth-largest employer. A logger's work is also a lot safer than it used to be, with much less time-is-money pressure to take risks and less reliance on taking the largest, most remote, and therefore most dangerous timber.

The Nadeau family company expanded significantly and eventually licensed the Goodwin-Nadeau process worldwide. That production capacity was one reason we, as a species, were able to keep up with the demand for construction materials during the worst of the climate change transition. Even today, you will still find one or more of our rigs bubbling away in most working forests. 

You probably have some of our carbon fiber within reach. You are less likely to find concrete, and if you do, it's almost certain to be a relic of a previous century. Conventional cement and concrete production was a major source of atmospheric carbon, both from the fossil fuels burned and from the byproducts of the lime kilns. Building new structures with concrete would have made climate change worse. Forest carbon fiber, on the other hand, keeps its carbon sequestered for the life of the finished product and requires no fossil fuels for production. Harvested space leaves room for the forest to grow and to sequester even more carbon. Our innovation measurably reduced atmospheric carbon over the past half century.

Al deserves almost all the credit for the company's success. Once we worked out the few bugs in my original system, I quickly grew bored and fretful. Al and I agreed that I would check in frequently and would remain on call for any significant problems that cropped up. Again, to his credit, Al did not find it necessary to call me more than a few times.

That left me free to find a new batch of problems to solve. 
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1992-03-06 The Coupon
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All sorts of things can happen when you’re open to new ideas and playing around with things.—Stephanie Kwolek


BUILDING 1 WAS ENORMOUS, being the relic of the main assembly line for aircraft manufacture during World War II. There were eleven thousand people at the plant, many of them in this building. The air was a pungent mix of Los Angeles smog, ozone, scorched metal, solvent volatiles, coffee, microwaved popcorn, and bizarre lunches. Parts of the structure had been partitioned off and enclosed to make offices and cube farms and smaller labs and shops. The central area retained ceilings clear to the roof, with metallic echoes and decades of unreachable dust and bird's nests in the overhead. 

The quietest spaces were the offices, but those were mostly open cube farms on the former factory floor. Sound carried. Electric typewriters and dot-matrix printers hammered incessantly. Old-fashioned bell phone ringers shrilled antiphonally. Conversations ratcheted up in volume as people tried to make themselves heard. Each time the double doors to a manufacturing or shop area swung wide, the industrial machine noises overwhelmed the chatter with a lingering moment of cacophony. It was not uncommon to see an engineer at deskwork still wearing the hearing protection required while on one of the shop floors.

I whistled as I walked down the main hallway, tossing the test piece over and over just to feel its lightness. I was the happiest I had ever been. Little did I know.

The test piece, more properly the 'coupon,' was a major milestone for my working group. It was a glossy black rectangle, ten centimeters by five by two centimeters thick. It was hollow, with a corrugated middle layer like a section of a cardboard box, and it weighed only a few tens of grams. It was so stiff and sharp-edged that I had to be careful when I caught it not to cut myself. For its weight, the piece was arguably one of the stiffest and strongest objects ever made. Our government client should be pleased. The coupon was also the culmination of all the work I’d been doing since joining the company, and the logical continuation of my prior work in making sustainable carbon fiber. 

I was bursting with the need to share this achievement with someone who would appreciate it. My working group colleagues had mostly been gathered into yet another meeting, and I had as usual been excluded as too junior to participate. I had completed the few record-keeping tasks remaining after the latest series of tests and was at loose ends for the moment. 

I immediately thought of my friend Ed, who worked in the Technical Information Center, the division's library. We had been carpooling for some months and had even played paintball as part of a larger group one weekend. Like me, he was a fan of science fiction and followed new technologies avidly. I imagined his reaction and grinned to myself.

Once I passed through the swinging double doors to the offices, the acoustic tile ceiling dropped to a more conventional height. The wide hallway, sized for golf carts as well as pedestrians, was floored with rubber matting, the kind with coin-sized raised dots to provide a good grip. The walls on either side were dotted with framed photographs of historic missions or famous employees, mostly astronauts. I kept smiling; the piece I was tossing might be in one of those photos someday, and I would almost certainly be in the picture as well.

The library faced on the main hallway, but at the opposite end of the building from my group's lab and shop spaces. The walk to the library was only a hundred meters, not far from the main outer doors. 

As luck would have it, Ed was on duty at the reference desk, and I waved at him through the window on my way to the library's doors. He seemed pleased to see me and not preoccupied with any other task at the moment. 

I paused in front of his desk. "You have a clearance, right? To work here in the library?"

Ed raised an eyebrow. "Sure, everyone here has to have at least a Top Secret. Why do you ask?"

I grinned and dropped the test piece on the desk in front of him. It rang like a bell, chiming again as each corner hit the desk, ding ding dingdingdingding, bouncing for an improbably long time until it finally came to rest. Ed's eyes grew large. Demonstrating commendable caution, he did not touch the piece yet, although his hands twitched towards it.

He nodded at the coupon. "What's this?"

"It's the latest test coupon for the material my group is working on. Watch this."

I picked up the piece and placed it halfway over the edge of the desk. I placed the heels of my hands on either side of the balance point, tucked my elbows together below my ribcage, and leaned forward into an elbow lever, teetering side-to-side on the edge of the desk. My entire weight rested on the test piece, and it did not deflect or deform in any detectable way over the fulcrum of the desk edge.

I dropped back to my feet and handed my friend the test piece. "Careful. The edges are sharp."

Ed's eyes bugged out even further, and his mouth dropped open. 

He didn't seem to have much to say, so I went on. "The aerospace plane is supposed to fly into orbit and return, so the wings have to be stiff enough to withstand Mach 25 without deflecting too much. On reentry, the plane is exposed to plasma that would burn through normal materials." I pointed to the spaces visible at the edges. "The plan is for the wings to be hollow, so we can pump supercooled hydrogen slush through those corrugations to keep the skin from melting. It also has to be as light as possible so it can reach space with enough fuel and a useful government or military payload. What you are holding is one of the lightest, stiffest, strongest objects ever made. Without that, the plane doesn’t fly."

He turned the piece over and examined it closely, tossing it to feel the weight, trying to bend or deform it to feel its stiffness. Then he dropped it on the desk several times, listening to it ring. Finally, he spoke.

"This is the coolest thing I have ever seen."

I remember this moment whenever I am building something with similar materials or technology. Whether my current project is a simple tool handle or a monorail system across central Africa, this memory never fails to bring a smile to my face. One of my greatest joys in life is seeing someone realize that there is a truly new thing in the world and begin to imagine what might be done with it.

I had not yet learned that there are people for whom a truly new thing is not a cause for celebration.
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​2076-01-17 My Addiction

[image: image]



I do not think there is any thrill that can go through the human heart like that felt by the inventor as he sees some creation of the brain unfolding to success ... Such emotions make a man forget food, sleep, friends, love, everything.—Nikola Tesla


I AM AN ADDICT. IT took me many years to recognize, and almost as long to fully understand, the nature of my addiction. Had it been an external agent I believe I would have managed it without difficulty, as I did with alcohol, tobacco, caffeine, and marijuana. Impaired thought processes from marijuana and alcohol detracted from my primary attribute and prevented me from working. Stimulation by caffeine and tobacco made me jittery and less precise, requiring me to do work over and interfering with my sleep cycle. Reduced inhibitions made me even less popular with those around me as my carefully constructed social filters switched off. It was to everyone’s advantage that I abstain. Once I had identified the effects and the disadvantages of each of those potential addictants, I simply went cold turkey and refused to use them again.

This probably sounds arrogant, especially to anyone who has struggled with addiction to those substances. I must humbly confess to a much more serious addiction, one that still bends my choices after more than a century, one that I am unable to deny or to avoid.

I am addicted to invention.

Even in the past decade, as a centenarian, I have been driven to invent solutions to complex problems. If I allow my mind to lie fallow, if I divert myself with trivia that does not engage my special abilities, I begin to regress through the classic stages of addiction withdrawal. The symptoms, I assure you, are not psychosomatic, and the effects are physically painful and exhausting. Even today's advanced medicine can do little more than temporarily ease the worst of the discomfort. I must work, or I will suffer.

My brain's production and metabolism of serotonin, dopamine, GABA, glutamate, and neuropeptides are atypical. Not quite unique, but uncommon. It is as though my brain's pleasure center was purposely programmed to pay little attention to the usual stimuli, and instead focused all my rewards on the neurochemicals released when I solve a particularly knotty problem.

(That probably goes some way in explaining my complete lack of a love life, although I suspect my basic personality has something to do with it as well.)

The result of a successful invention is, for me, a prolonged euphoria, a plateau of pleasure and good feeling that persists for some time. That 'Eureka!' moment is the best feeling I have ever experienced, and I am not sure I can put it into words. Certainly it bears some similarity to others' accounts of sexual orgasm, a phenomenon that for me is little more satisfactory than a good sneeze. The warm golden glow and overwhelming feeling of goodwill seem to be common elements. My atypical response also includes a time of exceptional intellectual clarity, a space of connectedness and inspiration that has often led to my next major project.

A shadow of that euphoria recurs when I review the details of events leading up to the success. The ritual of reading over my published papers or patent filings, browsing through my lab notes, and mentally reviewing the processes I followed to get to the solution provides an echo of the original experience. I have had occasion to use such reviews deliberately to stave off the effects of withdrawal.

All this should convey just how strong the pressures are, both positive and negative, to feed my addiction. Unfortunately, my addiction has also been progressive. I've built up a tolerance over time. I need a more challenging problem set if the solution is to give me an adequate 'fix'. After more than a century, my tolerance now is quite high.

I will do almost anything to find an appropriately challenging problem to solve, and to pursue that solution to its full physical expression. I do not respond well to obstruction or delay. I have been known to become, shall we say, impolite in the extreme.

Even before I formally recognized my addiction, I looked for the best way to feed my habit. I had enough foresight to look for ways that did not end in prison or execution, or that would be brought up short and lead to frustration and withdrawal. 

Reasonably, I thought, I would first follow all the rules. That should have kept me safe. To my intense and everlasting frustration, the first rules I was given were apparently not being followed by everyone or in every instance. This developed into a lifelong theme: learn the rules, follow the rules, learn that others do not follow the rules, and discover that the so-called rules are intended to protect the status quo from innovation. As innovation was my entire reason for existence and all my joy in life, I was forced to choose between my own best interests and adherence to rules set by others. 

Fortunately for all of us, my choices have proved mutually beneficial in all but a few cases.
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​1992-03-07 National AeroSpace Plane
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If it’s a good idea, go ahead and do it. It is often easier to ask for forgiveness than to ask for permission.—Grace Hopper


"GOODWIN, WHAT IS THIS nonsense?" Bill pointed to the data points in the upper right corner of the graphic, at the exact theoretical limit of the materials we were using. 

The point of contention was a presentation graphic showing the test results from our latest battery of test pieces. These graphics were a standard part of our group's progress reports to upper management and to our client. You could stack them up like a flipbook and see a slow crawl upwards as incremental improvements were introduced.

"Those are the data from the latest coupon tests." The nearest previous data point, I should explain, was nowhere near that corner. The new material represented a significant leap in performance. 

We were meeting in my cubicle on the factory floor, surrounded by the usual cacophony of hammering typewriters and ringing phones, punctuated by roars from the shop machines whenever a door opened. It was to this background orchestration that I attempted to explain to Bill, my manager, what I had done, why I had done it, and why the results should be of significant value to the mission and to the company. The meeting was not going well.

Bill set his jaw. "That's not possible. You did it wrong."

I blinked. I was used to being treated as too inexperienced to know anything useful, but I had
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