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Preface
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Episode number 6 of the “Nine Days” series.

Sarah Mackay, a doctoral student in theoretical physics, embarks on a journey of exploration of Einstein’s Special Relativity. Along with her fellow students, she travels to Bern ─ the city where Einstein first conceived his groundbreaking ideas. Over the course of nine intense days, Sarah and her companions not only delve into the complexities of time dilation, length contraction, and mass-energy equivalence, but also confront the moral dilemmas that come with scientific discovery.

This book is both a journey into the depths of physics and a personal exploration of ambition, responsibility, and the ethical implications of knowledge. As Sarah’s understanding of the universe deepens, so too does her awareness of the potential consequences of her work ─ and the choices she must make as she navigates the fine line between discovery and danger. This story, set against the backdrop of Bern’s rich history and the intellectual legacy of Einstein, challenges us to think not only about the nature of reality but also about the responsibilities we bear as we seek to unravel its mysteries.
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Day 1: Arrival in Bern and Introduction to Special Relativity
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The crisp mountain air of Bern greeted Sarah as she stepped off the train, the city’s blend of modernity and history immediately evident. The Alps loomed in the distance, their peaks sharp against the clear blue sky. This was the city where Einstein had walked, dreamed, and eventually revolutionized physics with his theory of Special Relativity.

Bern, with its cobbled streets and well-preserved medieval architecture, felt like a city caught between eras. As Sarah made her way through the bustling Bahnhofplatz, she couldn’t help but imagine how it might have looked over a century ago when Einstein first arrived.

The group of students accompanying Sarah for this series was a mix of familiar faces: Isabelle Hulot, the quiet but insightful student from Paris was there, as was Tomasz Nowak from Warsaw, a guy whose exuberance often hid his deep intellectual curiosity. Sofia Rossi, with her philosophical bent, had joined them from Athens, and Kenjiro Kosama, with his calm demeanor and precise logic, had come all the way from Tokyo.

As they gathered at their hotel in the heart of Bern, the conversation naturally turned to Einstein and the significance of the city in the history of physics.

"Imagine," Tomasz began, his eyes wide with excitement, "Einstein walking these very streets, maybe even lost in thought as he developed the ideas that would change the world forever."

"Or perhaps not so lost," Isabelle added with a smirk. "From what I’ve read, Einstein was quite the ladies’ man."

Kenjiro, who had been silent up to this point, spoke softly. "It’s hard to separate the man from the myth, isn’t it? But Bern is where it all began for him. This is where he was working at the patent office, just trying to make ends meet, and then... everything changed."

The first lecture centered on one of the paradoxical aspects of Special Relativity: the relativity of simultaneity: how events that are simultaneous in one frame of reference may not be simultaneous in another, depending on the observers’ relative motion. This idea, though difficult to grasp, was a key component of Einstein’s theory and underscored the subjective nature of time and space.

The venue was a modest conference room overlooking the Aare River. As they settled in, the lecturer, Professor Walter Lew from MIT ─ a grizzled physicist with a deep respect for history ─ began with a discussion on the concept of simultaneity.

"Simultaneity," he started, "is the idea that two events happening in different locations can occur at the same time. But in Special Relativity, simultaneity is not absolute. It’s relative to the observer’s frame of reference."

At the end of the nineteenth century one thing was becoming clear., both from Robert Maxwell’s theory of electromagnetism and from the measurements made by Albert Michelson and Edward Morley in 1881 and 1887: the speed of light was constant for all observers, whatever their speed or direction of movement.

Prof. Lew went on to describe how Einstein had redefined our understanding of time and space by showing that what one observer sees as simultaneous, another might not, depending on their velocity relative to the events. This idea, simple yet profound, laid the foundation for all of Special Relativity.

[image: image]

This diagram illustrates that two events which are simultaneous for one person are not necessarily simultaneous for another person moving at a different velocity.

You will see that light emanating from the center of the box will hit the two ends at the same time, for the person in the box.

But another observer moving at velocity, v, to the left relative to the box will see the box moving to the right, and will see the same light ray hit the left side of the box before it hits the right side, because the distance travelled is shorter, and the velocity of light is the same in both cases.

So when we are taking about fast-moving objects, we have to be very careful about the use of the word “now”. At relativistic velocities, every, object, every person, every system, has their own “now”.
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Sarah, Isabelle, Tomasz, Sofia, and Kenjiro exchanged impressions about Bern and compared the city to Copenhagen: Sarah and Tomasz were in CERN while they worked on their theses for St Andrews and Warsaw University respectively, Sofía was at Athens University, and Kenjiro at Tokyo University. They each had different reasons for a refresher course on Special Relativity.
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Sarah walked back with Tomasz going into some more detail about current experiments at CERN. And once in her room, it was directly to the laptop to download the latest batch of data from CERN, do the mathematics to identify every particle produced in the latest collision experiment. And finally, just before she fell asleep, that message to Luigi, that she had delayed since Copenhagen:

“Luigi, darling, been so busy with the flight from Copenhagen to Zurich and having to continue analyzing new data from CERN all the while, but I’m in Bern now. The weather’s good.

What about you? How are your days?”

Luigi replied: “Good. Lots of work too.”

Luigi was usually more chatty in his messages. Sarah wondered if it was only his work that was on his mind.
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Sarah arrived in Bern under the shadow of heartbreak, the kind that gnawed at the edges of her enthusiasm and dulled the excitement she once had for the lecture series. She was standing at the entrance to the University, a place that once symbolized endless intellectual discovery, and yet, all she could think about was Marta and Luigi.

It was Tomasz who had first pointed out that something felt wrong. They had all been friends once, Tomasz, Sarah, Luigi, and Marta, meeting in lecture series across Europe. But that was before things started to change. Before Marta’s sudden disappearances. Before Luigi’s growing distance.

Sarah took a deep breath, trying to push the thoughts away as she entered the lecture hall. She was here for special relativity, for herself. Not for Luigi. Not for Marta.

The professor had been speaking about the speed of light ─ the ultimate limit of motion in the universe. A constant. Unchanging. Something you could rely on.

Sarah’s mind drifted as she thought about that word: constant. What she wouldn’t give for something constant in her life right now. Her work in physics had always been her anchor, the one place where the rules didn’t shift, where you could trust the numbers. But lately, everything else felt like it was falling apart.

“299,792,458 meters per second through space, a universal constant, no matter how fast you approached it, or fled from it.”

Sarah felt a pang of envy. How she wished there were such constants in her emotional life. A place where people couldn’t betray you, where friendships didn’t fall apart, where love wasn’t something that could shift without warning.

“You seemed distracted,” Tomasz said, concern in his eyes. “Didn’t you enjoy the lecture?”

Sarah forced a smile. “Yeah, it was great. I just... I have a lot on my mind.”

Tomasz nodded, not pushing her for more. He had always been good at giving her space when she needed it. “I get it. The speed of light ─ boggles your mind, doesn’t?”

“Yeah,” Sarah murmured. “Constant. Unchanging.”

Tomasz looked at her carefully. “And yet, it’s a limit too, isn’t it? You can never go beyond it.”

Sarah’s smile faltered, and she realized Tomasz had understood more than she thought. He always had a way of cutting through the surface.

“Let’s get a drink after this,” Tomasz offered, his tone light. “You can tell me all about what’s going on in that brilliant mind of yours.”

Sarah agreed, though she wasn’t sure if she was ready to talk about the weight she was carrying. But as she looked up at Tomasz’s familiar, steady face, she felt a sense of gratitude for the one constant she still had ─ a friend who had always been there, even when everything else seemed to fall apart.
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