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To Sarah

“Nullius in verba (take no one's word for it)”

— Royal Society

These thought experiments suggest that the space-time fabric that seems to form the universe we inhabit may break down in extreme circumstances. And if it does, we may need a deeper description of reality that doesn’t fall apart, comprised of more fundamental building blocks.

—  Quanta Magazine
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Physicists learn the laws of physics by colliding particles together. Particles have a wavelike nature. The higher their energy, the shorter their wavelengths.

— Quanta Magazine

“Space may not be what we thought,” I said aloud as I was riding my bike into work.

My sister always suspected it. And mom and dad opened the door to proving it with their research. But whether I'll ever confirm it or not, I just don't know.

So were my words and thoughts Monday morning just before an all-hands meeting was to start at my division of Wilson Aerospace. I hurried into the offices; afraid I would be late. Almost running from reception to the board room I burst in just as Morgan Salmon was summing up the problem the company faced. He stopped when he saw me.

“Come in Dr. Stimson,” he said. “I'm afraid we couldn't wait for you, I hope you don't mind?”

Morgan was like that, sarcastic.

“I don't mind at all Mr. Salmon,” I said as I took a seat.

Never let them see you react.

“As I was saying, the corporation has been very supportive of scientific research since our founder, Whit Wilson, greatly served the public welfare during the gravitational incidents. But that was when the industry was growing exponentially. We are a mature industry now and we have to look at all our ongoing expenses. Therefore, besides a ten percent cut across all departmental budgets I am going to recommend a fifty percent cut in the science support budget.”

I was startled but didn't say anything, remember, don't let them see you react.

Salmon continued for another thirty minutes but I wasn't listening, I was busy trying to figure out what such a cut would mean to our research.

When the meeting was over, I headed to my office while calling Bridge to meet me there. For the head of scientific research my office was surprisingly small. By the time I got there, Bridge was ahead of me. Because in the department we didn't stand on formality, Bridge was sitting in my chair working on her Emmie, her personal AI assistant.

“Hey James,” got your message.

“Good morning, Bridge,” I said.

Bridge was short for Bridgette and Bridgette wasn't short at all. Probably five feet ten inches with a slender athletic build and light brown hair and hazel eyes.

“I've just come from a meeting, and I've got some bad news,” I said, taking the seat on the visitor's side of my desk. “Morgan is cutting our budget by fifty percent.”

“What? Did you protest?”

Bridge would have made a much better department head than me, she would react.

“Not exactly,” I said, hoping to deflect her anger but not succeeding.

“Not exactly? That means you said nothing. James, the team depends on you. We're going to have to make deep cuts in personnel to meet such an arbitrary number.”

“I know Bridge, but at least we can keep the project going.”

“Limping along,” she said. “Did you at least ask for a severance for the ones we're losing?”

I should have.

“No, I thought we could find the money somewhere, maybe borrow it from some of the lesser programs,” I said, hoping to cover my negligence.

“Yeah, maybe,” she said.

She's buying it.

“But next time I want to be with you. We need to get as much out of Salmon as we can, he's always trying to short the science. I guess now he's done it,” she said.

She's not buying it.

“Okay, Bridge, next time,” I said. “But for now we need to figure out exactly what we have to cut to meet this new budget.”

“Leave it up to me,” she said, rising. “I'll have something in a couple of hours.”

“Thanks Bridge,” I said getting up to change seats.

“That's my job,” she said as she left the office.

Now that Bridgette was gone, I sat down to make my own plans.

First, I reviewed all the projects we had going on. Second, I decided which ones we would suspend. Third, there was only one left and that was our ongoing attempt to explore the other brane worlds that we thought existed.

Wilson Aerospace had been a leader in the exploration of the fifth dimension and brane worlds ever since our founder Whit Wilson had been the first to explore the strong gravity brane. And when someone asks me what I mean by brane worlds I explain it in the following way.

The universe in its entirety is made up of multiple brane (from membrane) worlds, each one a four-dimensional universe like our own. We inhabit one of those brane worlds adjacent to the strong gravity brane which Whit explored. These four-dimensional branes are set in a fifth dimension which physicists call the bulk.

Think of dishes in a dish rack, all lined up and drying. Each dish represents a brane or universe, and the rack is the bulk.

Now, by using the company's superluminal boundary drive we are able to leave our dish/brane and explore the other dishes/branes, or we should be able to. As of now we have only been able to send probes and our founder, of course, into the strong gravity brane (think special dish). And we don't know why, that's what all the research is about.

Sometimes I wish my sister was still in research. She was the one that resurrected the idea of branes and the bulk. I admit she was always smarter than me, and the Nobel committee agreed when they gave her the Physics prize. But she married Whit Wilson and retired from research after the award at the age of thirty-five, younger than I am now.

As I was sitting and thinking how little I had accomplished at my age compared to my sister and parents (they too won a Nobel) Bridge came back.

“Okay,” she said as she walked through the door. “I've got the numbers and a list of the people you will have to terminate.”

She handed me a paper with a list of names, how quaint.

“If we move quickly and suspend all other research, we can offer those people six months' severance which will be needed in the current economic environment,” she said.

“You wouldn't want to handle that job, would you?” I asked.

“Without you? James, they look to you for leadership. Can you imagine how they would feel if the second in command gave them the news? Come on, I can be there if you want.”

“Okay, we'll both do it. Set up the meetings for tomorrow. Then we'll have to address those remaining,” I said.

She looked at me with a scowl, I knew what that meant.

“Okay, I'll have to address those remaining,” I said.

She turned and left.

I wasn't meant to be a leader.

I was never too serious about school although I developed a love of physics, probably due to my family connections. Anyway, I enjoyed school enough to finish my doctorate but not enough to slave away as a postdoc for years, so I took the first job in industry available. And because I had been a generalist in my schooling, even my doctoral was about the sociology of science, I guess they thought I would make a good leader. Of course, the fact that my sister had married the founder might have played a part in me getting the job.

The individual meetings the next day were excruciating for me. I knew all these people personally, most I had hired, and many had been good employees for years. I particularly hated the meetings with the older staff, you could see the shock in their eyes as they wondered how they would get by. I wouldn't want to be on the technical staff of the company and lose my job after fifty. It might be illegal but in our industry age discrimination is a problem.

The only thing I could do was offer the older staff more severance. By the time we were finished Bridge was looking extremely annoyed.

After the last employee left, she said, “Exactly how do you think I'm going to come up with the money to meet your promises?”

“I'll make up the difference,” I said. “I just need you to make it look like it came from the company.”

That stopped another scowl. She squeezed my arm as she got up to leave.

I felt better until I realized that now I had to address those left in the department and let them know what had happened to their friends and colleagues. It was time for lunch, but my stomach was in knots.

The meeting was ready to begin in the break room. The first thing I noticed standing up in front of the assembled was how few were left. I stopped looking and just plowed ahead with what I had to say.

“Thank you for coming everyone,” I began. “Some of you may already know something about what I'm going to say. Others may wonder why there are so few at this meeting. Well, as probably all of you realize, the general economy is not too good right now and it is having an impact on the company.

“In response, and to keep the company viable, we have been forced to reduce the ranks of our employees. This is a companywide reduction although some departments have been hit harder than others. Our department has been hit particularly hard. I'm afraid that in order to save the brane world project I have had to let go of those researchers and support teams that were working on other projects.

“I feel that this project is the most important to the company and to society in general. Fortunately, we were able to offer what I feel was a generous severance package to those that will be leaving. I am hopeful that it will cushion their transition into their next place of employment.

“For those of us that remain, nothing changes, except perhaps that we redouble our efforts to make this project a success. There will be no changes to the personnel assignments. You will continue just as before with your job duties unless notified. That is all, thank you for coming.”

After talking to a few people, I left the room with Bridge.

In the hall I asked her, “How did I do?”

“Well, no one punched you out, so I guess you did okay,” she said, leaving me at my office door. I watched her turn the corner.

I'll never get a swelled head with her around.

I was frazzled after all the tension, so I cut out early. At home I poured a tea and went out on the balcony of my apartment. From the balcony I could look to the west across the park where some kids were trying to fly a kite but there wasn't enough wind. I watched them running back and forth with the kite failing to soar after each run.

I felt a lot like those kids and that kite. Running one way and then the other and failing to soar. We had never expected the project to be so difficult. After the discovery of the strong gravity brane physicists had celebrated. For too long theory had run ahead of experiment with no physical proof forthcoming. But then in quick succession the discovery of compact extra-dimensions had been verified, a fifth large extra-dimension called the bulk had been proven, and branes, which had originated with string theory last century, were shown to exist, at least two of them, our universe and the strong gravity brane.

And with the confirmation of brane theory one of the long-standing mysteries of physics was solved, why the gravitational force was so much weaker than the other fundamental forces. It was because all the force carriers were bound to the vicinity of our brane except gravity which existed throughout the bulk. In other words, gravity was the only force that could naturally travel between branes and therefore “spread” itself over a much larger volume that the other forces.

Now the question was whether or not two branes made a universe. There were some hints that two branes were sufficient but nothing conclusive. That's what we wanted to prove with this project. And because there's no glory in proving a negative, we were working hard to prove there was a third brane, maybe more, by sending a probe into it. So far, no luck.

I noticed the kids had given up and I was ready to give up too. So, I went back inside and surrendered to a couple of mindless hours of video. I would go to bed early and get an early start in the morning.
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And the shorter their wavelengths, the smaller the area in which the particles will interact.

— Quanta Magazine

I did get up early the next morning, not feeling too bad. I was at work before almost anyone, except Bridge. I sometimes wondered when she slept.

“Good morning, Bridge,” I said as I poured my first cup of coffee, she was filling her second.

“Good morning, James,” she said. “You're a bit early, aren't you?”

“Yeah, I'm curious about how the team took my talk yesterday,” I said.

“I can tell you a couple didn't take it too well,” she said.

“Really?” I was surprised.

“Yeah, Sorenson and Jergens have resigned. They've turned in their two weeks' notice,” she said.

Now I was beyond surprised, I was worried. Dr. Sorenson and Dr. Jergens were leaders in the theoretical and engineering sections of the team. Losing them would definitely impact the project.

“Did they say why?” I asked.

“They said that they didn't believe that there was a future for them at Wilson Aerospace. Actually, they said almost the same thing in the message I got,” she said. “They must have gone out after work last night to talk about it when they couldn't find you.”

“They looked for me?”

“Yeah, apparently. They said they wanted to discuss it with you personally but couldn't find you,” she said.

Did Oppenheimer have this much trouble?

“I was pretty worn out after all that happened, but I guess I should have stayed,” I said.

“Oh well,” she said.

I took my coffee and headed for my office; I was afraid she might have more bad news for me. When I opened my messages, I got more bad news. Two more people had resigned, they were junior level but very competent at their jobs. I closed my message app, not wanting to deal with it at the moment. Then the head of our division walked into my office.

“Good morning, James, you're here early,” said Morgan Salmon.

“Good morning, Morgan. I've got a lot of personnel matters to deal with.”

“No doubt. I got some messages from Sorenson and Jergens, looks like they are leaving us.” he said.

“Yes, I just found out about it,” I said.

“You didn't know before this morning?” he asked.

“No, I went home a little early yesterday and I guess they made the decision sometime last night.”

“I see,” he said. “Well, how is that going to affect your department?”

I hadn't time to know but I felt I had to say something.

“Well, they were both leaders in their fields, so it definitely is a loss. But they had junior members in their sections that can pick up the slack until we have a chance to find replacements,” I said.

“They were working on the brane project, I think?” he said.

“They were.”

“I wonder James, if the junior people are ready as you think, could we just move them up to leadership positions?”

Now I knew why he was here.

“Well, certainly, I mean we could try it but while they are technically proficient, whether they can grow into leadership roles will have to be determined,” I said, thinking I had covered myself well.

“I know what you mean,” he said.

He's talking about me now.

“Well, if you think it's a good idea, why don't we give it a shot,” he said as he looked at the time.

“I've got a meeting to get to, see you later.”

“Okay Morgan.”

I watched as he left the office.

Let's see, budget cut in half, half the department laid off, two key members leaving, and the boss just suggested cheap replacements. Definitely, not soaring today.

I went by Sorenson's office to talk to him. He told me it wasn't anything that I had done but that he had been thinking about moving on for some time. He was being recruited by an internationally ranked university, and he felt that this was a good time to leave. He also confided that he didn't have any faith in management's commitment to the project.

I couldn't argue with him, but I did feel better that I hadn't driven him away, at least he said I hadn't.

Next, I caught up with Jergens who was in the engineering lab. We had a long talk at one of the test benches while he calibrated some equipment. He also assured me that I had done nothing to cause him to make his decision. But he said he was almost fifty now and he wouldn't like to lose a job after he turned fifty, so he was taking charge of his career and setting up his own consulting business. We talked and he suggested he would even contract for me if I wanted. I told him I would like that very much.

As I left the engineering lab, I was feeling better. Neither of my senior employees had based their decision to leave on something I had done or said and one of them was still willing to work with me if I wanted. I was relieved.

I had just got back to my office with my second cup of coffee and was about to relax when Bridge walked in.

“We've got a problem,” she said.

“What?” I said swallowing my hot coffee much to quickly.

“The latest probe was just recovered,” she said.

“That's right,” I said, “it's today, I had forgot with all the other drama going on.”

“Yes,” she said. “But I just got a message from Diane, the probe has gained weight.”

“Gained weight? What does that mean?”

“No one is sure yet, the thing's in quarantine, and the onboard AI doesn't admit to there being anything unusual,” she said.

“Okay, when will they have it back here?” I asked.

“If nothing comes up in quarantine, Diane plans on having it in the lab by noon tomorrow,” she said.

“Very well, I guess we'll have to wait until then, thanks,” I said.

“No problem” Bridge said as she left the office.

No problem? I hope not.

The next day I was back to my usual schedule, I was late a half hour. But I hadn't slept well the night before. I had spent way too much time thinking about how a probe could gain weight. I couldn't imagine but that didn't stop me from trying. I fell asleep finally and dreamed of my old car sailing down the street and into a muddy field, throwing mud all over it and gaining weight. Even my dreams weren't very creative.

Diane brought the probe into the lab. Quarantine hadn't turned up any alien infestation or radioactivity, so we could approach it without any unusual precautions.

When I first saw it, I thought it looked pretty much normal. Nothing had attached itself.

“What does it weigh?” I asked.

“It's off by about one part in two thousand,” said Casey Long, the engineer that would be taking over for Jergens.

“About an ounce or so,” I said.

“Right,” said Dr. Long.

“All parts accounted for?” I asked.

“Looks so, but we'll know more when we break it down,” she said.

“Okay, well, let me know what you find,” I said before leaving the lab.

“Nothing,” Dr. Long said the next day in my office.

“Everything is accounted for?” Bridge asked.

“Everything,” Long said.

“Okay,” I said. “What's next?”

“We'll do some chemical analysis and see where it leads,” Long said.

“Maybe the mass spectrometer?” Bridge said.

“Yeah,” Long said.

George Abalkin had been sitting quietly during the discussion; he was taking over for Sorenson.

“George, do you have anything?” I asked.

“I've been thinking about something, but it might be crazy,” he said.

George was still in his twenties and very reticent.

“Go ahead,” I said. “It can't be any crazier than what's already happened.”

“Well, it's just a theory but I was thinking, we now know that the universe is made of branes and the bulk, right?”

I nodded yes.

“Then the weakness of gravity when compared to the other fundamental forces is explained. It is that the strength of gravitation is the same as the other forces on the strong gravity brane but falls off exponentially as it radiates into the bulk away from that brane.

“This is the same thing as saying that the gravitational force carrier, the graviton, has a probability function that falls off exponentially between the branes. The probability of finding gravitons is huge on the strong gravity brane and small on ours. Okay, now let's take account of quantum mechanics since the graviton is a quantum particle.

“Though the strength of gravity changes hugely between the two branes the gravitons on one are the same as the gravitons on the other. This is true of all fundamental particles. It's just the probability of finding a graviton has changed, or the number of gravitons change according to location.

“Now to address our problem directly. The same result can be achieved by a corresponding reduction in mass as you move from the strong gravity brane to our brane. Because in a four-dimensional brane, our universe, gravitational attraction, or force, is directly proportional to the mass of the two objects attracted. So, take a mass on the strong gravity brane, which approaches the Planck scale by the way, that same mass on our brane would be sixteen orders of magnitude smaller, and the force of gravity would be that much smaller.”

At this point I interrupted, “So, you are saying George that mass is affected as it moves between branes?”

“Something like that, although I don't have the exact mechanism. But it would explain our mass gain,” he said.

“But why doesn't the mass return to its normal value as it returns to our brane?” asked Bridge.

“That's a good question. All I can suggest right now is that it will eventually, it's kind of a hysteresis effect,” he said.

“The value of a physical property lags behind changes in the effect that is causing it,” said Long.

“Right,” he said.

“How long will it take to return to normal?” I asked.

“Unknown,” he said.

“But they didn't see this effect when they probed the strong gravity brane,” said Bridge.

“Exactly,” he said.

“You mean you think we visited a third brane?” I asked.

“I think that we passed through a different graviton probability function than before and that difference is what we are seeing. So, there's a good chance we went somewhere besides the strong gravity brane,” he said.

The meeting broke up. After everyone had left, I sat there excited but apprehensive. If George was right and we could prove it, then we had accomplished what the project had originally set out to do. We had further confirmed the brane world scenario that my sister had championed and that my parents work had underpinned.

But the evidence was so tentative that I wasn't sure anyone would believe us. The result had to be made more concrete, somehow. I thought the analysis that Casey had suggested might support our suspicions. She wouldn't have it for a couple of days at least, so I headed home that evening with the same feeling of excitement and apprehension. It kept me up most of the night and I woke tired from a frightful dream.

In the dream I was bounding like a ball between two walls and at one I would lightly bounce off but at the other I would heavily crash before rebounding. The light bouncing was enjoyable, but the heavy rebound was crushing and uncomfortable. I got the feeling that I was going to be killed if it kept up. Just before I would have slammed into the heavy rebound wall for what I thought would be the end of me, I woke.

It was a few minutes before I could recover enough composure to get out of bed.
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