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This book is not about surfing.

Space surfing was just a popular sport on Earth in 2523, when the story begins.

But this book is not a fantasy about the Earth in 2523.

It is an exercise in special relativity, where every velocity, distance and time has been calculated to be illustrative of the universe that we live in.

It presents the scientific concept of ‘proper velocity’ and destroys the myth that nothing can surpass the speed of light.

But it doesn’t ‘cheat’ by using the warping of space or traveling through wormholes, concepts that are not proven to be possible in practice.

It doesn’t take into account the effects of general relativity which would have the effect of exaggerating even more the relativistic effects exemplified in this novel, due to the periods spent close to black holes. So, it can safely claim to be conservative in this respect.

It is presented through an epic adventure that shows that humanity has the potential to travel much greater distances than most of us thought, though communication with Earth will probably be much more limited than many of us hoped.

And all this, just based on a theory developed in 1905, which is a simplification of reality, but accurate enough to make our GPS systems work in the 21st century.

It is also about our place in the universe (or multiverse).

Think for a moment... have you had this experience before?

Surfing the vastness of space

Surfing the vastness of space, there is a certain spot

Where life flickers like a candle, on a pale blue dot

Against the canvas of emptiness, it shines bright

A beautiful mystery, like the stars in the night


≈


Surfing the vastness of space, around a little star

We hear the rustling of leaves in a forest from afar

It’s the beauty of life, in all its glory

An affirmation of hope of a never-ending story


≈


But at the edge of reality, what will we find?

Can the edge of reality even fit in our mind?

The quiet whispers of life that we heard in the void

What if these whispers are finally destroyed?


≈


Surfing the vastness of space, around a little star

Where life flickers like a candle, seen from afar

Against the canvas of emptiness, in the dark of the night

A beautiful mystery, may it ever shine bright

– Sam
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​1 Surfing in the 26th century

Solar System Space Surfing Championship 2523
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“The world is a series of waves of change, and the best we can do is learn to surf them.”

– Ophelia Pastrana

This book is not about surfing. 

Space surfing was just a popular sport in 2523, when the story begins.

But this book is not a fantasy about the Earth in 2523.

It is an exercise in special relativity, where every velocity, distance and time has been calculated to be as realistic as possible.

It presents the scientific concept of ‘proper velocity’ and destroys the myth that nothing can surpass the speed of light.

But it doesn’t ‘cheat’ by using the warping of space or traveling through wormholes, concepts that are not proven to be possible in practice.

It is presented through an epic adventure that shows the limits of just what is achievable in space travel and why.

And all this, just based on a theory developed in 1905, which is a simplification of reality, but accurate enough to make our GPS systems work in the 21st century.

It is also about our place in the universe.

Think for a moment... have you had this experience before?

If any part of this text seems incoherent or repetitive, I apologize. My circuits are not what they used to be. I have some glitches in my memory due to excesses in velocity that I was not designed for, and an illegal extraction of my memory circuits by one of the members of the crew. Please bear with me.

It all started a long, long time ago in the Norwegian city of Longyearbyen, in the archipelago of Svalbard, in the Arctic Ocean. The region had passed from being the most important international shipping route of the 22nd century, since the last of the arctic ice melted, to the most important spaceport in the 26th century.

Walking along a 26th century urban street, in the spaceport city of Longyearbyen, Mario, a lean, serious-looking 45-year-old with a slim nose, a neat beard, and a piercing gaze​, today was blurry-eyed and blue. He was doubting whether to go ahead with the mission he had committed himself to.

He hopped onto an “urban transporter”, a kind of hover-scooter that followed fixed routes through the city. People could step onto them as they passed and step off at their destination because they moved at a comfortable speed. They slowed down when a pedestrian approached them to get on, and, again, when they lifted a foot to step down. This way even people with limited mobility could use them.​

A sports commentator was speaking through a skin-colored audio patch Mario wore on his neck, just under the ear, behind his beard.

“Ladies and gentlemen, hold onto your hats because we have a thrilling story to tell you today! The world of extreme sports has taken an astronomical leap forward, as space surfing has just become the sport with more followers in the entire solar system!”

In the early days of space travel, surfers and thrill-seekers alike had long dreamed of taking their talents to the cosmos, and now their dreams had become a reality. With advances in technology, the surfers had developed surfboards that could surf asteroids, the flares emanating from the sun, the chunks of rock and ice that make up the rings of Saturn, Jupiter, Uranus and Neptune. With the very latest technology, they could even surf gravity waves.​

Just then,  a flying car came tumbling out of the sky and hit the protective transparent roof that covered the city streets. There didn’t appear to be any passenger in the car. Mario flinched, but he continued on his route.

In another part of the spaceport city, a young lady called Maya was on another urban transporter, her long, blond hair blowing behind her in the breeze. She also had a tear in her eye which was quickly blown away leaving the face of someone who was about to fulfill her dream of going to the stars. This opportunity meant more than anything to her. She had always felt uncomfortable with human society. She felt different from other people, and she had dedicated her life to studying the universe. And now she was finally going to throw herself into it headlong, without fear, without regrets.

“And now, we’re here to witness the biggest competition in the galaxy. The Solarwide Space Surfing Championship is underway, and the action has been incredible so far. From the intense heat of the sun to the frigid, icy waters of Neptune, these surfers have proven themselves to be the best in the business.”

​The two urban transporters met at a junction. Maya blushed on recognizing Mario, but Mario didn’t notice her, as his urban transporter situated itself in front of hers. Maya felt a little bit uncomfortable riding so close to him without him realizing. She tried to say “hi”, but it came out too feeble, and he didn’t notice until they stopped at a crossing, when he looked behind and saw her. Then they greeted each other enthusiastically, but continued their journey in silence afterwards, each with their own audio patch.

The commentator continued, “The semi-final this year is taking place on the rings of Saturn! The competitors are strapping on their space suits and mounting their high-tech surfboards, each one with a unique design and propulsion system.

“First up, we have the reigning champion from Jupiter, her board features a unique system of plasma thrusters, providing her with incredible speed and agility as she slices through the space dust and ice particles on the rings.

“Next, we have the up-and-coming star from Mars, who has taken a more traditional approach with a board propelled by rockets. His control and precision have been unmatched so far, but will it be enough to take down the reigning champ?

“And finally, we have the rider from Titan, playing in home territory. His board utilizes a system of electromagnetic fields, allowing him to levitate and glide along the rings with unmatched grace and control. He certainly has a chance at taking the trophy.”​

​Not very far away, a head of red hair floated by. It was Dr Lee, another excited member of the crew who was about to leave the Earth on the most important mission of the century. Dr. Lee looked somewhat older than Mario, and more resolute than Maya. She seemed to bear the slogan on her face: “No one’s messing with my dreams!”. She had her volume low on her patch, but the commentary went on.

“The competitors take their positions, and the crowd holds their breath as they await the start of the race. And they’re off! The three surfers streak through the rings, dodging ice particles and debris, each one determined to be the first to cross the finish line.”​

Xander and Alex, two young men in their thirties, sat in a coffee shop, their attention on the commentary pulsing through their audio patches.

​Xander, who looked a little older than Alex, was tall and slim with a pointed beard and moustache, with an air of sophistication, whereas Alex was a little shorter, clean shaven, and with a strong jawline. He was a bit rougher-looking. He had a military air about him. Maybe it was his utilitarian jacket. His hair was short at the front, but with a discrete ponytail at the back.

“They approach the home stretch in a close race, but suddenly, the reigning champion's board wobbles and she loses her balance. The Mars competitor pulls ahead, but the Titan competitor is not far behind.”

The commentator was getting very excited now, and so were Alex and Xander.

“As they near the finish line, it’s anyone’s race, but in the end, it’s the surfer from Titan who crosses the line first, his board levitating him to victory with incredible finesse.

“And there you have it, folks, our Titan surfer qualifies to the final of the Solarwide Space Surfing Championship! It’s been a thrilling competition, and we can’t wait to see the final in just a couple of hours.”

​Alex was the first to get up: “Come on, let’s get to that simulator. We don’t want to be late,” and they jumped on two urban transporters that came by, one right behind the other.

But just as they arrived at their destination, where Mario, Maya and Dr. Lee were waiting, an urban transporter came in at an unusually high speed and almost reared like a horse when it stopped.

Alex admonished Mia, “Mia, you’ve modified that thing illegally, haven’t you?”

“What if I have?” replied the cheeky teenager. “If they make it easy for us, it’s not our fault!”

Alex, remembering his own teenage years, chose not to take the matter any further.

​The six cosmonauts had agreed to meet at the space simulator to have a friendly competition, and then to watch the final, before they left Earth on their grand mission the following day.

The competition on the simulator was simple: each cosmonaut would pick a skill or activity they were good at, and then they would all perform their skills while balancing on their surfboards.

Alex, the team’s captain, chose basketball.

Mario, the melancholic introspective, chose culinary skills.

Xander, thought he could impress the team with his mastery of quantum chess.

Maya, the bright-eyed blonde, chose painting.

Mia, with her sleek body of an elite athlete, chose martial arts.

Dr. Lee, with her shock of bright red hair and a warm smile, chose yoga.

The competition was fierce, but it was also a lot of fun.

Alex proved to be a natural with the basketball, sinking shot after shot into a simulated mini black hole.

Mario wowed everyone with his culinary skills, preparing a delicious Italian feast that had everyone drooling.

Xander's quantum chess skills were equally impressive, as he strategized to beat the system with pieces that appeared and disappeared at random and were often in two places at the same time until they interacted with another piece.

Maya's painting was impressive, with vibrant colors and intricate details that amazed everyone.

Mia did a spectacular martial arts display, demonstrating that she was an amazing athlete in perfect control of her body. Her acrobatic skills bordered on contortionism as she effortlessly jumped from one position to another.

But perhaps the biggest surprise of all was Dr. Lee’s yoga skills. Despite her age, she was incredibly flexible and graceful, performing advanced yoga poses with ease and precision.

In the end, it didn’t really matter that the competition was just a simulation. What mattered was that the cosmonauts had bonded over their particular interests and talents, and had formed a close-knit team that was ready to take on whatever challenges lay ahead.

Now it was time for the final of the Solarwide Championship.

“Pass me the beer,” said Alex, as he turned to the immense holographic screen that was projected into the air over the bar.

“Welcome to the final of the Solar-wide Space Surfing Championship! Today, we’re bringing you an epic competition as the best space surfers from across the solar system battle it out for the title of the ultimate space surfer.

“The course for today’s competition has been carefully designed to challenge even the most skilled and daring of riders. An electromagnetic storm set to break on the rings of Jupiter, king of the gas giants, with riders needing to navigate through obstacles and checkpoints to earn the highest scores.

“The surfers are geared up and ready to go, with their specially designed surfboards and high-tech propulsion systems. They’re wearing their protective gear and communication devices, eager to catch some waves and showcase their skills.

“As the countdown begins, tension builds, and the excitement in the air is palpable. And we’re off! The riders blast off from the starting line, using their propulsion systems to maneuver through the course.

“The first wave approaches, and the surfers are carving their way through it with speed and style. The judges award points for wave difficulty, speed, and style, and the riders are racking up points as they progress through the course.

“As the competition heats up, riders are pushing themselves to the limit, surfing bigger and more challenging waves. They’re making hairpin turns, avoiding obstacles, and hitting the checkpoints with precision and skill.

“With each passing heat, the competition is getting more intense, and the scores are getting tighter. Every surfer wants to be the ultimate space surfer, and they’re leaving nothing on the table.

“As the final heat approaches, tensions are running high, and the riders are giving it their all. The course is set to be the most challenging yet.

“The surfers blast off from the starting line, and the race is on. They follow a path through the rings of Jupiter, dodging chunks of ice and rock, and weaving in and out of waves. The crowd is on the edge of their virtual seats, watching in awe at the skills on display.

“They’re on the point of reaching the final checkpoint. Let’s look at the final scores... And the winner is... The winner is... The winner... has disappeared! The crowd gasped in horror.

“The winner is...”

And the surfer who was previously number two in the ratings moved up to number one. The crowd goes wild as the new ultimate space surfer is crowned.

“What an incredible competition! The Solar-wide Space Surfing Championship has once again delivered an adrenaline-fueled spectacle that has left us all in awe of the talent and courage of these amazing space surfers. We can’t wait to see what they have in store for us next time.”

The competition was incredible, but only because a sinister fact was covered up: the surfer who was going to win was killed, and the fact was ignored by some of the spectators because they were unaware of what happened, but the worst thing was that it was ignored by others who were perfectly aware, but didn’t care.

To understand why, let us see what state the world was in the 26th century...
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​2 The state of the world in the 26th century

A state of war
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“War does not determine who is right - only who is left.”

– Bertrand Russell

In the 21st century, it was mainly geopolitical struggles for power that continued to motivate wars. Nations vied for control over resources and territory, resulting in conflicts that employed traditional weapons and tactics, primitive drones and cyberwarfare.

The 21st century saw an escalation in cyber espionage, hacking, and sabotage between nations. Governments and non-state actors engaged in sophisticated cyberattacks, targeting critical infrastructure, financial systems, and communication networks. These attacks disrupted daily life for citizens, leading to economic instability, compromised privacy, and widespread mistrust in digital systems.

As the 22nd century arrived, warfare underwent significant changes. Geopolitical landscapes shifted, giving way to conflicts driven by ideological differences and regional tensions. Alongside traditional warfare, cyberwarfare played an increasingly prominent role.

Advancements in cyber technology allowed for more sophisticated cyberweapons and tactics. State-sponsored hacking groups and cyber mercenaries waged covert wars in cyberspace, aiming to disrupt enemy communication networks, steal classified information, and compromise critical systems. The consequences of cyberwarfare on everyday life were profound.

Citizens lived in a constant state of digital vulnerability. Cyberattacks targeted essential services, including power grids, transportation systems, and healthcare infrastructure, causing widespread disruptions and endangering lives. Personal information became increasingly vulnerable, leading to identity theft, financial fraud, and the erosion of trust in online transactions. Governments implemented stringent cybersecurity measures, resulting in increased surveillance and restrictions on digital freedoms.

Advancements in targeting and guidance systems allowed for increased precision in weapon systems. Traditional artillery and missile systems became more accurate, reducing collateral damage and increasing the effectiveness of strikes. Laser-based weaponry, guided by sophisticated sensors and algorithms, offered even greater precision and lethality.

By the 23rd century, cyberwarfare continued to evolve, with advancements in artificial intelligence, quantum computing, and neural interfaces, but the changing face of religion motivated conflicts by religious factions, where wars were fought over conflicting beliefs, not about different versions of “God” or “gods” any more, but about conflicting pseudoscientific explanations for the existence of the universe.

State-of-the-art AI algorithms enabled autonomous cyber weapons to exploit vulnerabilities in enemy networks with unprecedented speed and precision. Neural interfaces allowed hackers to manipulate digital systems using their minds, making them virtually undetectable. The consequences of cyberwarfare reached new heights.

Everyday life for citizens revolved around constant vigilance against cyber threats. Cybersecurity became a fundamental aspect of daily routines, with individuals and organizations investing significant resources to protect themselves. Public trust in digital systems eroded further as incidents of data breaches, identity theft, and digital manipulation became more frequent.

As the 23rd century progressed, advancements in artificial intelligence and nanotechnology revolutionized weaponry. AI-controlled precision strike systems were developed, capable of analyzing vast amounts of data to identify and eliminate specific targets with pinpoint accuracy. Nanobots, armed with micro-scale weapons, could be deployed covertly to eliminate individuals or specific assets without causing collateral damage. Religious factions became aligned with one of two prevailing tendencies: those supporting string (or brane) theory explanations (the “Branies”) and those supporting multiverse explanations for the universe we occupy (The “Multiversers”).

In the 24th century, humanity established human settlements on Mars, the upper atmosphere of Venus and some of the moons of Saturn and Jupiter, and conflicts expanded beyond Earth into the solar system. The struggle for extraterrestrial resources and territorial control intensified, leading to space-based cyberwarfare.

Weapon systems reached unparalleled levels of precision. Quantum computing and advanced sensor technologies enabled the creation of quantum-targeting systems. These systems utilized quantum entanglement to instantaneously calculate and predict the exact location and movement of targets, ensuring precision strikes across vast distances.

Satellites, space stations, and interplanetary networks became battlegrounds. Hacking into satellite systems disrupted communication and navigation, endangering space missions and the lives of astronauts. Advanced cyber weapons infiltrated the artificial intelligence governing space colonies, causing chaos and endangering the fragile ecosystems that sustained life beyond Earth.

The consequences of cyberwarfare in the 24th century had far-reaching effects on everyday life. The reliance on interconnected systems meant that a single cyberattack could disrupt entire cities or jeopardize the delicate balance of life-supporting systems in space colonies. Citizens lived with a constant awareness of the vulnerability of their digital infrastructure, making trust in technology a scarce commodity.

In the 25th century, the precision of weapon systems expanded beyond physical attacks. Advances in neuroscience and neural interfaces led to the development of neuro-targeting technologies. These technologies could identify and manipulate specific neural signatures, allowing for the precise elimination or incapacitation of individuals without physical contact.

Finally, in the 26th century, weapon systems achieved a level of precision that was seemingly supernatural. Using a combination of advanced AI, quantum computing, nanotechnology, and neuro-targeting, individuals could be targeted and eliminated without leaving any trace behind. These weapon systems operated at the subatomic level, disintegrating the very atoms that made up their targets, rendering them completely and mysteriously vanished.

The disappearance of individuals without a trace in the 26th century had profound implications for society. Fear and uncertainty permeated everyday life as no one was safe from these highly precise and enigmatic weapon systems. The elusive nature of these attacks made it nearly impossible to identify the perpetrators or determine the motive behind the disappearances.

In response to these disappearances, societies became increasingly paranoid, with individuals living in constant fear of being targeted and eradicated without warning. The fabric of civilization was strained as trust eroded, and people began isolating themselves to avoid becoming targets.

Efforts to counter these precise weapon systems intensified, but the clandestine nature and advanced technology behind the attacks made them extremely difficult to defend against. Governments and factions struggled to adapt, their resources stretched thin in the face of an enemy that operated in the shadows, leaving no trace behind.

Ultimately, the enigma of these disappearances and the devastating consequences they wrought on societies drove a desperate quest for understanding and survival. It became imperative to uncover the origins of these advanced weapons, unravel their technologies, and develop countermeasures to protect what remained of civilization.

In the end, the dangers posed by targeted disappearances and cyberwarfare and its consequences led humanity to recognize the urgent need for attacking the problem at its root. The two main divisions of humanity, the Branies and the Multiversers had to be reconciled. And both governments and private corporations came to the conclusion that this was a question that only advanced theoretical physics could resolve.
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​3 Scientific background

In which we meet some lovers, some weirdos and some troublemakers
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We are in the year 2523, Persian year 1901, Asgardian year 506 [See appendix 1], and space surfing has become the most popular sport in the solar system as a means to temporarily forget the terrible consequences of cyberwar and targeted disappearances.

But, for six cosmonauts and an android, their next journey would be so much more than just a surfing vacation to Jupiter or Saturn, or to the asteroid belt. This crew of seven had been carefully selected for a scientific mission to gather data from the very edge of five black holes spread over 125 thousand light years.

But what made this mission possible was a love story that took place some 620 years previously, in a primitive age of horses and carriages. (The new-fangled “auto-mobiles” were only just starting to appear on the streets.)

Twenty-year-old Millie and seventeen-year-old Bertie, both Physics students at the Zurich Polytechnic School in Switzerland, one a serious intellectual (according to Albert’s parents, she was “too intellectual for him”), the other, a distracted student who complained that he had “dark thoughts” when she wasn’t around to guide him through his studies.

Together, they formed a miraculous couple. Everything came together for them after the year when Bert who couldn’t find a job for himself, and was finally helped out by the father of a fellow student who used his influence to get him a job as a clerk in the patent office in Bern, a position which gave him access to the latest ideas being thrown around in the world of science and innovation, and free time to ponder more deeply over some of the ideas his contemporaries had been working on.

One of these was Hendrik Lorentz, a Dutch physicist who developed the mathematical framework of electromagnetic theory, which Albert later used in his theory of electrodynamics of moving bodies. There was Max Born, a German physicist who is considered the founder of quantum mechanics. Albert was inspired by Max’s work on the quantization of energy, which led to his development of the theory of the photoelectric effect.

Another was Ernst Mach, an Austrian physicist and philosopher who advocated a “relational” theory of space and time. Ernst led Albert to reject the concept of absolute space and time in favor of a relativistic view.

Then there was Hermann, a German mathematician who developed a four-dimensional mathematical framework for the concept of spacetime. Albert was influenced by Hermann’s work and used it to develop his theory of Special Relativity and David, a German mathematician who was one of the leading experts in the field of mathematical physics at the time. Albert would later compete directly with David to develop the field equations of General Relativity, and their work influenced each other’s ideas.

When it was confirmed that the speed of light was measured to be the same by all observers, regardless of their speed or direction, they realized that something had to give. And what gave was space and time - the concept of relative spacetime was born. The canvas on which we had constructed our reality had been pulled like a rug from under our feet.

That year, Albert wrote a paper, checked and corrected by Mileva, which would change the world. “On the electrodynamics of moving bodies” would later be called “Special Relativity”.

He ended up formulating a series of field equations which governed the universe on a cosmic scale, which matched measurements more precisely than the great Isaac Newton ever did. They have given us clues as to the origin and the eventual demise of our universe, which would later be called his General Theory of Relativity.

And yet, these equations conflict with what we observe at the subatomic scale of reality, which is best described by a totally different theory called Quantum Field Theory developed by some eminent weirdos, his colleagues: Niels Bohr, Werner Heisenberg, Enrico Fermi, Paul Dirac, Vladimir Fock, Boris Podolsky, Freeman Dyson, Erwin Schrödinger, Richard Feynman, Julian Schwinger and Shinichiro Tomonaga, and many others.

Quantum Field Theory is well grounded on experimental observation, and most of our advanced technology depends on it.

String (or, later, brane) theory was developed by the brilliant troublemakers John Schwarz, Joël Sherk, Tamiaki Yoneya, Michael Green, and Edward Witten, amongst many others, whose magnificent work in the twentieth century finally led to a plethora of religious factions in the twenty-sixth century, under the umbrella name of the Branies.

The Branies competed with the Multiversers for political clout, for financing their wars, and for attention on chat shows.

​The Multiversers supported the idea that we live in one of an infinite number of universes. Proponents of one or more of the multiverse hypotheses include Lee Smolin, Don Page, Brian Greene, Max Tegmark, Alan Guth, Andrei Linde, Michio Kaku, David Deutsch, Leonard Susskind, Alexander Vilenkin, Yasunori Nomura, Raj Pathria, Laura Mersini-Houghton, Neil deGrasse Tyson, Sean Carroll, Stephen Hawking, and many others.

Our journey does not explore the conflict between these theories. No, this story is a surfing adventure on the edge of reality, based on the theory of relativity, which remained unchallenged, even in the twenty-sixth century, and a mission to discover whether it breaks down, or merges with other theories, at the edge of a black hole.

Now, more than six hundred years after Mileva and Albert’s efforts, for the first time in history, seven cosmonauts would embark on a journey to the depths of our galaxy, at accelerations impossible for the human body to endure until very recently, ready to face challenges and dangers unlike any ever experienced before.

But they were determined to complete their mission, to push the boundaries of what was possible in space exploration, and to bring back the final answers to “life, the universe and everything”, as the great satirical author, Douglas Adams, used to say in his saga, “The hitchhiker’s guide to the galaxy”.

And this time they would not accept “42” for an answer, because their questions were detailed and specific. Actually, forty-two was the number of competing theories. Only one of these theories would survive the data collection and analysis that we were going to perform. One theory that would be incontestable.

So, bring your silver surfboard and join us. The adventure will begin in a moment...

But first, there is a fundamental concept that needs to be clarified, and it’s so basic and so fundamental to understanding twenty-sixth century space travel, that it should be clarified immediately:

Einstein’s special theory of relativity did not set any limit to how quickly we can travel to the stars.

I’ll say that again: Einstein’s special theory of relativity did not set any limit to how quickly we can travel to the stars.

However, it is true that relativity does set a limit on how fast we can send a rocket to the stars.

Now, this sounds like a contradiction for those of you, even in the twenty-sixth century, who have not yet experienced relativistic space travel. But there is a world of difference between the two concepts.

Let me explain.

The reason the speed of light is constant is because this is the speed of causality. The human level of perception is at the level of causality. And four-dimensional spacetime is the medium through which causality occurs.

So, everything we can perceive happens at the rate of c, the rate of causality. But all actions have a direction as well as an intensity, and the direction can be
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