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PSALMS OF HORROR

And how the world could end tomorrow...

Traian Rareș Tuș

To my brother, 

the most curious person I know

A thought about this book

When an adolescent of genius – the way Traian Rareş Tuş seems to be, originated from Baia Mare, Romania – writes a book about the end of the world, it is, without a doubt, a sign: we are sent a warning, we are asked to pay attention. Whether it is a good or a bad omen is left to be concluded upon close analysis. For the time being, I construe for the lector that must be incited to reading, that it is about an exceptional product of the mind of a youth matured before time and preoccupied by the great threats to this planet, to humankind. Traian Rareş will have the big chance to affirm himself in the most erudite scientific environments in the world and will bring along many remarkable messages. One of them refers to the waking of humanity from “the sleep of reason” and I want to believe that his voice – united with other lucid, responsible voices – will be able to change our dying world for the better. Warm congratulations Traian Rareş Tuş and farewell in the tumultuous life that awaits you! 

Academician Ioan-Aurel Pop, 
President of the Romanian Academy
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“We don’t know what will happen tomorrow, but one thing is guaranteed – God’s

overarching care for His children. We can be sure enough of that.

In a world where nothing is sure, He is sure.”

David Jeremiah
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There is truly no telling what tomorrow has in plan for us – we can all agree on this one thing, no matter our religion and beliefs. We will laugh, we will cry, we will love, we will suffer and we will experience a great many other emotions and states, but there is one to top them all off: we will live. And we must live our lives to their fullest, for every moment is a blessing, and this is our way of being thankful for that.

The inability of knowing the future is such a blessing to humans. It constitutes the beauty of life. Were one able to accurately predict every event the future will bring, that person would never be capable of attaining happiness. 

But this gift often seems like a curse to us. We didn’t accept a simple life. We wanted more than that. It is within the human nature to be curious, to wish for more. Whether we are talking about physical objects, information or any other kind of earthly desire, this most certainly implies that it is also within the human nature to complicate things. We wish, above all, for a happy and easy life, but most of the times we tend to, perhaps unknowingly, work against it.

“Funny how we get attached to the struggle”

Celeste

And it is because of this nature that we urge for knowing more about what’s to come. We want to predict the future. It is a very destructive trait on our behalf, but we don’t seem to mind. It’s as if we weren’t happy with today’s conditions and expect tomorrow’s to be better. This is quite common sense: today is fine, but tomorrow should be great. On a closer analysis, however, we figure out that this is not the case: yesterday ended up being way better that today, even though it didn’t feel like it. We ended up not enjoying yesterday enough, because we expected too much of today. Here comes the destructive part – we realized all of that when it was too late, when there was no way to go back and enjoy yesterday, as you already woke up ready for the next day...

It is, indeed, true that sometimes our expectations are met, but in the end, was it worth it? To be so very much looking forward to something that you completely disregarded something else? 

And frankly, our suppositions are correct in an astonishingly little percent of the cases. The majority consists of the actual reality defying our presumptions. The events concluded in something worse, or even much worse that what we had previously anticipated.
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What is this book about?

This doesn’t promise too joyful an atmosphere for the book, and I am aware of that. Truth be told, it doesn’t need to. But if you’re reading it right now, then you weren’t expecting something jolly either. 

The subject I intended to tackle is a controversial one, to say the least. Why is that? Well, I believe that, if you’re anything like me, this subject must’ve occurred to you at least once in your life. And you’ve implicitly looked up for some piece of information to give you assurance or consolation. If not, then you probably will at some point upon finishing this book.

I don’t mean to frighten you with the topic I will put forward, but I do wish for you to give it a second thought, to interpret it in your original way, as this is the only means by which you will be faithfully convinced. 

So, without spoiling your reading experience too much, I will openly state that this is a book about death, about destruction, about the end of days. In spite of the title, it is not a horror story... it is the harsh, horror reality. 

There is a slight twist to all that, so that you will not be having only nightmares from now on. Besides the dark truth of the world we live in, there is also a glimmer of hope, on the other side of the tunnel leading to the abyss. We must first and foremost see that glimmer and persist with our efforts to not fall into the abyss, however likely that would seem.

For this reason, I wanted to begin by studying the end of days as predicted by the Christian Holy Book, the Apocalypse of John from the Book of Revelation. With that foundation, I will elaborate on many possible scientific doomsday scenarios depending of the likelihood of them actually taking place.
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Why choose to do this? 

I know it sounds a bit out of place up until this point, but hopefully everything will clear up as we advance. 

I cannot call myself a very dedicated Christian. As a matter of fact, in my eyes religion itself has brought about more division that unity, even though it wasn’t meant to. What I think matters is that I have some kind of belief. I do believe in a supreme being or entity that may or may not have influence over us, but I believe It is there. I am thankful to It and I constantly ask for help or atonement. 

This may not seem like enough to some. Alternatively, it might seem like too much to others. I am not rightful to judge anyone’s opinion, but in the deep of my heart I know that It helps me. 

Based on that, you might find it offsetting that I start my discussion from the Holy Book of a specific religion, my religion. That is justified. But because there is a seed of Christianity inside of me, no matter how big, I figured it would be interesting to relate to it in the first place.

To me, the beauty of the Bible is determined by the numerous interpretations it allows – everyone perceives it differently, and one simply can’t say that an interpretation is right and another is flawed. There are at least as many interpretations as there are readers out there. Therefore, I am not trying to infuse you with one “correct” judgement. I am only going to present to you, the reader, one possible interpretation of the biblical apocalypse which seems to suit the science behind it.
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Science and belief? How come?

There is a wide variety of books and works by certain religious people. Some of them are inspiring... some of them not so much. But one thing most of them have in common is the partial or total disregard for science. The point of them is to relate on faith and belief and one needn’t pay attention if that isn’t his or her cup of tea. 

On the other end of the spectrum, there are numerous scientific books and papers which focus so much on science (again, this is the point of them), that they straight up deny the existence of divinity. 

Many people who go on reading these publications eventually become disappointed – either they are let down by a radical religious interpretation of the world or by the closure that nothing is divine. Some even become convinced that only one of the two ways of thinking is appropriate. I personally find that extremely frustrating.

In my years of activity, though not too many, I have come to the conclusion that science, any branch of it really, is an amazing field. It is a field of possibilities, of information, of that harmful yet enticing curiosity we were talking about. To me, there is no doubt that if you have any questions regarding the aspects of reality, science will most definitely answer them. 

From biology, the study of life, to chemistry, the study of matter, and all the way to physics, the study of the universe’s constituents, big or small, science is the basis of the entirety of world’s wonders. To sum it up, if there’s anything certain, science is surely in play, and there is no way for me to treat it with indifference. 
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The motivation

With the everlasting conflict between science and belief in mind, I figured it was about time someone calmed the waters. 

To be clear, I’m not implying that there will not be any doubt left after finishing this book, but I have tried to create somewhat of a common ground between the two throughout this work. This should be an accessible material to all readers, no matter their belief or inclination towards science. To that end, I chose to provoke you to a rather macabre but intriguing discussion about how the world could end, how our species could be obliterated or irreversibly downgraded by a cataclysmic event. Because if there is one thing that binds us all humans is the unpredictability of the future, be it good or, in this case, really bad.

Being constantly terrified by such scenarios myself, but also optimistic of nature, I sincerely hope that you find some soothing in this book. Furthermore, I would be glad if you were to become acquainted with some more obscure corners of science, and especially if you became inspired so that you’ll look more into them yourself.

“I am neither clever nor especially gifted.

I am only very, very curious”

Albert Einstein
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“How do you live in an age of bewilderment, when the old stories

have collapsed and no new story has yet emerged to replace them?”

Yuval Noah Harari
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I was calmly sitting at the lunch table with my family after getting back from another boring day at school. I was thinking to myself: “Oh, baked beans again?! Can’t I just go to sleep and make my homework in the evening to just get over it? I mean, I’m fed up with all this school stuff... why do we even have to go to school? If only there was no school left... it would all be much better!”. But man, I couldn’t have been more wrong...

It all started when my mother picked up the phone. On the other end there was my father she was speaking to, but something didn’t feel right. He is usually as cool as a cucumber, but this time I could hear him yelling at my mother. And it wasn’t because he was angry, far from it. He was scared. Terrified even. Yet my mother didn’t seem too touched by his words as she continued cooking something for later in the day. Then she became confused. Then angry. Nothing special, but then she screamed in horror when the house started shaking. And it wasn’t a gentle shake so that the glass of water trips overs, not even so that the walls crack. It was a violent one, with every appliance permanently damaged, electrical circuits destroyed and the entire house collapsing upon itself. We rushed under the table as terror seized us. I remember how I was screaming and crying when my father rushed in.

I was so happy to see him, there to save us, but naturally I couldn’t hold my tears. He was even more frightened then we were. Still, he grabbed us and headed straight towards the car – a company car, a limousine to be precise. Then he started driving, faster than ever, racing through the neighborhood as every other house crumbled. It all got much worse when giant cracks in the streets began to appear. Those huge bumps made me sick... Nonetheless they didn’t even come near to the immense chunks of ground that were jumping up and down. The entire city was shattering, standing no chance in front of what seemed to be the biggest earthquake one could possibly imagine. 

Gargantuan holes kept on emerging, but we finally made it to the company’s runway. He knew a bit of gliding so he tried his luck with the first plane we could find. What else was there to do anyway... He revved up the engine as much as he could before the chasm reached us. In spite of his greatest efforts, we weren’t able to achieve too high of a speed until we found ourselves dropping into the ravine...

Yet somehow... we made it! We managed to glide along the steep walls of what used to be Earth’s crust and avoid the incoming debris. We glanced back at our former home. It wasn’t a city anymore... it was the facsimile of the Great Canyon... 

Fortunately, we managed to escape unharmed or, better put, alive. Others were not so lucky. It was only then that we tuned up the radio to find out that this did not affect merely our city, but the entire planet. Coastline cities were now submerged underwater, while others were completely erased of the surface of Earth due to volcanic eruptions. 

This was only the beginning. Minutes later, we woke up to an explosion so great that it made a nuclear bomb look feeble. At first, the light was so bright we could barely recover from our temporary blindness. But we wished we stayed that way... in darkness... so we wouldn’t see what came next. Fireballs were roaming the skies while ash and cinder were closing in like a giant curtain. As we were frantically moving our head from left to right, we were taken aback by the bolide that was targeting our plane. Another bright light. Then darkness... complete... utter... darkness. No sounds could be heard either, apart from my desperate scream. Was that it? The end of it? Is there nothing that can be done? I am sorry I made that wish! I want to go back to school! I want everything to be normal again!
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A bad dream

Well... the story I told you wasn’t quite accurate. It wasn’t exactly real. But it surely felt real enough to me. To my 7-year-old self, at least, who ended up opening his eyes with his mother wiping the tears of his face and his father patting his back. “It was only a bad dream” they told me. Yet this bad dream has been the most vivid and horrifying one in all my life. To this day I am not certain how that nightmare felt so real, however I do know what caused it. 

It was a movie I watched that evening that triggered an entire chain of reactions in my puny mind. Later in my years I have come to appreciate that movie, especially for its mind-blowing special effects. And it was for those effects, which felt so realistic back then, that Roland Emmerich’s creation “2012” had forever impacted my childhood.

I didn’t recall back then, but I had seen a few of his films before the appearance of “2012” – all depicting doomsday scenarios, some more realistic than others, yet none as realistic as this one. The fright was further amplified by the presumed end of days which was meant to come sometime that year, according to the Mayan calendar.

But what could a young child know? My parents weren’t fooled by such claims that kept on coming in every newspaper and TV channel. I wouldn’t listen to the news at the time, I don’t even do it nowadays. Though at every meal of the day we would either watch TV or listen to the radio, I wasn’t able to pay much attention, so that was not a problem.

What I found tremendously disappointing were the cartoons. I remember some of my favorite cartoons being filled to the brim with these kinds of apocalyptic prophecies. Not too explicitly, but assuredly, they made us expect what was to come. And all those started years before 2012. The age of 7 was when I started to realize what things meant – the age when I saw the movie, one year before the end of the Mayan calendar – the age when I stuck my head into the pillow for 30 minutes straight on New Year’s Eve so that I wouldn’t witness the destruction 2012 was supposed to bring upon us.

That was how it all began...
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Another Mayan cycle?!

After this unfortunate experience when I wouldn’t get my head out of the pillow (which was the apogee of my heart rate), I had that feeling of relief. The feeling upon winning an argument. The feeling of getting in bed after a tiring day. The feeling of hugging someone after being separated. It was all that and much, much more. I felt like a gladiator who has just won the greatest confrontation of his life, despite me doing nothing as to favorize my winning chances – what was I to do really? But that sentiment of glory was etched into my memory, never to be erased. And it remained conceivably one of the biggest emotions of joy I’ve ever experienced.

Time went by quite normally afterwards. I was just feeling a bit more accomplished for the next few months. I narrated the events to my classmates to whom I’ve previously complained about the movie and about the news regarding a worldwide cataclysm and I was happy that they shared my view. But before long, this short-lived happiness was obliterated as another mass destruction event broke the news. 

This time it was a giant asteroid that “was going to impact Earth”. I’ve read a couple of books and articles about those and learned about the damage they can cause, even if they come in smaller dimensions. This one, however, was 5 kilometers in diameter, or so they said. Half of the one that wiped out the dinosaurs, but still big enough to terminate us for good.

Being something novel to me, something cosmical, I didn’t have too much of an idea of how we can avoid or destroy such a space wanderer, no matter how many things I read. And as expected, the news were only to worsen the already messy situation. Everyone who bit that was completely out of hope. Was there truly no way to survive an incident like this one? 

In fact, there was. What was it? The incident being not even near to taking place. As I emerged myself in more and more articles I finally got to the well-documented ones. The scientific articles, written by actual scientists and not some random person in the streets who claims to know better. 

The chance of that asteroid hitting Earth was minuscule, insignificant. It was less than 0.01 %. It was a rogue one who happened to enter the inner Solar System after its orbit was somehow distorted. You were more likely of dying of a heart attack while hearing the bad news than of that asteroid impacting our planet. At that point I was convinced it was just 2012 over and over again.

You probably never heard of it again, once those articles made it to the spotlight. What was the most probable cause of another apocalyptic piece of information going haywire? Another Mayan cycle. 

Most people started to ignore those after a few crazy attempts of predicting the world’s end. Yet there are still incredibly many who believe such things whenever they see them for the first time, without even bothering to question themselves – is it really so or am I fooled by someone aching for attention?

Nowadays, I am somewhat glad for this asteroid scandal bursting out as it was one of the reasons, if not “the reason” I started the pursuit of science, mainly astrophysics. But if you just sit and analyze how often those asteroid scandals occur you’d be shocked. I have been through the end of the world at least half a dozen times that I know of. And not just asteroids. There were also giant earthquakes, super-volcanos you name it. And those are only the widely broadcasted ones, the ones that made it to the entire world’s eyes. These doomsday events “happen”, on average, once every three years. If you were to count in all the scenarios that pop up on the internet there wouldn’t be week without you begging for a few more days.
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The issue with the apocalypse

It is a known fact that people do get manipulated or at least influenced on a daily basis – sometimes knowingly, but most of the times without them even noticing. And it has been like this since the dawn of history. It’s not about the elite manipulating the masses, it’s about the masses not putting forward any resistance to conspiracy theories or simply failing to examine what they’ve heard.

And then there is one other factor which brings calamity upon our entire species. It is the fact that we people tend to let ourselves much easier influenced by the negative aspects of society than we do by the positive ones. It’s as if we are blinded to what’s good, to what makes us happy, but the moment we hear word of something bad, our pupils dilate in desire to know more about it. The human nature is a complex mechanism, too complex to be understood at its fullest.

It only goes downhill from here. The worse the news, the more people will pay attention to them and the more adepts will such a theory gain, no matter whether it’s proven or not. And what is the worst news one could receive? Well, the answer is quite straightforward – death, or anything related to death. Sure, there are some “lucky few” who care more about other material things than they do about the essence of the world, life, theirs and others’. For the most part though, people are sympathetic beings who take heed of the well-being of others. Or that’s what I like to think. But anyway, the grand majority do care about their own lives at the very least.

So when you bring death into discussion, there is a slight retention in all of us. This accentuates even further when we refer to an actual end of everything, an apocalypse. It is this knowing that not just you will die, but everyone you’ve ever known, loved, admired, hated and everything that’s ever been will perish alongside with you, which hurts to even think about. 

There is this obstacle that the human mind finds exceptionally difficult to process, that you and all of us are eventually going to die. Everything we do in this life is, subconsciously related to this idea – it’s simply an effort to distract ourselves from acknowledging that someday we are going to die. We might achieve extraordinary things, good or bad. We might be remembered, we might not be. But in the end, we are all heading towards that inevitable point of passing away.

As disappointing as it sounds, this is the way things are. And as of our current understanding of life, nothing can be done to reverse this process. Measures aimed at prolonging or halting it for some definite period of time could, indeed, be taken. Yet in the end, death is inevitable.

“Only two things are certain in life –

death and taxes”

Benjamin Franklin

I don’t know what to say about taxes, but I can agree with death. Now I do not mean to get into the meaning of life – that’s an entirely different subject, which would require at least another book of this size and there would still be a lot of empty spaces. 

Moving back to our theoretical collective death, as humans, as species... incomprehensible as it sounds, it could at some point become a reality. And it is not necessarily the death that is our main concern, but rather when and how it will happen. This complete uncertainty of what’s essentially the focal point of unpleasing events makes it even harder to digest. 

Throughout the elapsing of time, ever since the beginning of our existence, we have tried to predict, or trick ourselves that we somehow foresee the very end of this existence. In reality, we know that’s not the case. But there was most assuredly a point in our lives when we encountered other individuals attempting to do just that, tell us when and how will the finale of all humankind be.

The problem is that there wasn’t only that one time. Many, many times has this occurred. And they were never right. You are reading this book now, which means you are not dead. You didn’t perish when the world ended at the start of the new millennium. Neither did you in 2012. Neither did you in 2018 when a giant, unknown ninth planet interfered with Earth. And you likely won’t in the near future. At least not due to a worldwide catastrophe.  But unlikely as it may be, in reality one might occur sometime in the near or distant future. And there is no way to tell for sure. 

It is, however, literally vital for us to be able to forecast potential threats to our welfare. Yes, we can calculate the trajectories of asteroids years, decades and even hundreds of years before they get close to us. Yes, we can predict where earthquakes can take place and take measures against them. And yes, we can sign peace treaties to prevent future wars. But if... if somehow a doomsday scenario were to occur, it would do so unexpectedly. We wouldn’t realize its exact consequences only once they manifest. And it may be too late.

What makes such dangers ever harder to recognize by the masses and even by those in power are the unstoppable misinformation that is encouraged by news reports. When it comes to fake news... in an area like this, the Armageddon... it can actually become a death sentence for us all. With so many hoaxes like self-proclaimed prophets and Mayan calendar cycles there will be a point, a threshold, when no one will bite it anymore. There will be many fanatics who will believe every apocalyptic announcement, but for the most part, humans will no longer take those for granted. 

So what will we do when one of them is, in fact, accurate? How do you think we’ll respond? Some may panic, some may stock up on their supplies and prepare for the worst, as it always has always been. But the rest of people... they’ll remain calm. They might not even flinch in the face of the greatest danger our species has encountered. All of that because of so much misinformation. And it only takes one correct claim... think about that for a minute...

I was personally very impressed by a movie that was much expected and months after its release it was still thriving on the highest spots of every list. That film is called “Don’t look up!” and apart from its world-renowned cast, it also consisted of an exceptionally well-written plot. It is a satire based on a very similar story, two scientists finding out about a planet-killer asteroid, as they are called, which was seemingly going to impact Earth in around six months after the two calculated its trajectory. And in spite of their greatest efforts, no one was believing their warnings and they were regarded as insane. Only when they saw the fireball with their eyes did the people understand the imminent danger. No one had taken any measures to save our species and when they realized their mistake, it was way too late. 

It was a really controversial movie, with critics’ opinions cancelling each other out. If I were to choose one side though, I would definitely go with the admirers. I found it particularly realistic, dare I say accurate. Of course, there were some out-of-place jokes and I sure hope something like this doesn’t happen to us, but seeing how people behaved and the similarity between that society and ours... it just blew my away. The resemblance was staggering.
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The biblical cataclysm

There is one prophecy, if you could call it that way, to which people have paid much more attention, and which is far darker than anything we’ve ever witnessed before. No, I am not talking about some horror scenario from a random book or movie. This isn’t random at all. I am referring to the Holy Book of Christianity, the Bible – The book of all books, the Holy Scripture.

This is one of the most widely read books in the history of mankind and it will stay that way for longer to come. Apart from that, other religions’ Holy Books also have at least one section dedicated to the end of days (however, I will not express myself on those). But how come that the Scripture, which is meant to bring happiness in everyone’s home, ends with the most somber doomsday event imaginable? Before answering this question, I would like to explain a bit why this is a slight issue, and why I have decided to address it. 

It is because of the spread of Christianity around the globe that the Bible has gained so much ground in front of other books. People became increasingly more interested in it to a point where almost every Christian individual possesses at least one Bible in their houses. It is true that this religion has fallen through in latest decades, but the Scripture remained of great importance to every believer.

It goes without saying that the Bible immerses you in faith. One key lesson that it teaches us is that we shouldn’t be afraid of death, as death is not the end of it. That we must have faith and believe that there is something else other than our mortal nature. But I could almost guarantee that even the most dedicated Christian got a shiver down his back when reading the last book of the Bible – The Apocalypse of John, or The Book of Revelation.

So why does it end this way? Why does the end of the world mark the finale of the most important Christian book? Maybe that’s the whole point: that you have gained so much faith whilst reading it that by the time you get to The Book of Revelation, you wouldn’t be concerned anymore. Maybe the entire Bible is supposed to prepare you for The End; to make you acknowledge the fact that God is almighty and he could end it all without even lifting a finger (excuse the personification); and that we must only do good things in this world so when The End comes, we’ll stand beside Him, and not away from Him1. 

This seems about right, though it further accentuates the idea of an imminent end of everything. Will it be good or bad? We don’t know. There is no way of knowing. We can only live with faith and optimism in the hope that it will only be a milestone to our existence and not the passing into nothingness. 

The beauty of the Bible consists of the liberty of interpretation. A single verse can be seen in as many ways as there are pairs of eyes, perhaps even more. But due to this liberty, the fact that the human imagination is allowed to almost run wild when reading it isn’t as great for this final chapter of it. It might be the lesser evil still, as if you were to know exactly how and when it will happen, you would live your entire life in fear. 
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An analysis of apocalyptic scenarios

From my perspective, it doesn’t matter whether you believe or not, it’s everyone choice to believe, not obligation. It doesn’t even matter what religion you are, we are all entitled to have faith in something. But what I do think we can all relate to is this sudden epilogue of the human species. We are all humans after all. 

To me, one thing is certain regarding it: when the Providence will decide it is time for us to go, we will go, without being able to oppose. But until then, there may be some major threats to the prosperity of our species which we must annihilate and overcome.

With that in mind, I would like to elaborate on the most macabre and yet probably “truest” apocalypse prophecy, by relating my and other insightful people’s interpretations of it to the scientifically proven ways the world could end.

“I looked, and there before me was a white horse! Its rider held a bow, and he was given a crown, and he rode out as a conqueror bent on conquest.”

Revelation 6:2

“Then another horse came out, a fiery red one. Its rider was given power to take peace from the earth and to make people kill each other. To him was given a large sword.”

Revelation 6:4

“When the Lamb opened the third seal, I heard the third living creature say, ‘Come!’ I looked, and there before me was a black horse! Its rider was holding a pair of scales in his hand.”

Revelation 6:5

“I looked, and there before me was a pale horse! Its rider was named Death, and Hades was following close behind him. They were given power over a fourth of the earth to kill by sword, famine and plague, and by the wild beasts of the earth.”

Revelation 6:8

That’s how it’s said to begin – with the four horsemen, harbingers of The Apocalypse... Naturally, those may not be actual horsemen, and on a closer analysis, we may find out something even darker than that. 

Hence, let us begin studying the possible scientific doomsday scenarios that might fit the biblical description. We’ll start with the least likely ones and move up on the likelihood scale, according to the four defining categories: highly unlikely, unpredictable but unlikely, probable but avoidable, unpredictable and somewhat likely.

By the end of it, you will hopefully have a broader perspective on the complicated matter that we will discuss. So, without further ado, let’s see how the world could end by next Wednesday!

“What the caterpillar calls the end of the world

the master calls a butterfly.”

Richard Bach






[image: ]

Four Horsemen of the Apocalypse, an 1887 painting by Viktor Vasnetsov. From left to right are Death, Famine, War, and Conquest, with the Lamb at the top.
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Revelation 6:2 

White Rider from Tolkovy Apocalyps, Moscow, 17th century 



	I personally prefer to use “It” when referring to God, and not “He” or “Him” as it suits better with the description of Supreme Being or Supreme Entity. Either way, there is no way of telling what Its nature truly is, so “He” and “Him” may not be the most appropriate pronouns. However, for the sake of clarity, throughout this book I will often use “He”, “Him” and so on, so that no misunderstanding arises.
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SECTION I: 
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Highly unlikely scenarios

––––––––
[image: ]


About the dangers of outer 

space – supernovae, gamma ray

bursts, black holes and others...  
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I.1: Universal death
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“All good things must come to an end...”

Usually, when we think about the end of the world, the first thing that comes to mind is the termination of life on Earth, or the neutralization of Earth’s life sustainability conditions. But the first possibility we’ll cover in this book is a disturbance in the grand scheme of things.

The planet we call home, the planet that has harbored all life that we are aware of is but a speck of dust floating in virtually endless space. If life on Earth were to come to an end, business would carry on as usual. The planets would keep on rotating, the stars would keep on shining and the galaxies would look as gorgeous as ever. They wouldn’t care. At least at this point in time, we exert close to zero influence on the universe. 

As sad as it sounds, our extinction would mean nothing to the rest of cosmos. There was a joke that went something like this:

Earth feels annoyed by human activities so it goes to some other planet friend to ask what can it do to cure this terrible rash called “homo sapiens”. The other planet replies – “Well, there are a few things you can do, but its best to just wait for it to pass. I had it too, but now I feel better that ever!”

Obviously, we don’t know yet whether there is life on other planets or not, but we’ll back to that later. It’s important that you got the point.

Then, what if a bigger destruction event took place? Could there be some sort of incident that would significantly impact the other components of the universe, maybe even the entirety of it? The answer is yes, there is, and it’s the only scenario that is truly, scientifically inevitable.

So how will it happen? Well, we don’t know for sure. But scientists, especially cosmologists1, have narrowed it down to three big possibilities, namely the Big Rip, the Big Freeze and the Big Crunch. Nevertheless, there are a few concepts that need to be explained in order to fully grasp these scenarios. 

––––––––
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Universal inflation

You might have heard of the term “inflation” before, most probably regarding money. What happens there is that with time, the prices of goods are steadily increasing – everything is getting all the more expensive. Alternatively, the issue can be seen as a decline of the purchasing power of any currency, i.e. money losing its value. The term itself comes from the swelling of prices on the market, similar to the increasing volume of an inflating balloon. 

Perhaps that isn’t the best analogy, but it works extraordinarily well when we are talking about the universe inflating, also known as cosmological inflation. In a nutshell, the inflation is the accelerating expansion of the universe (in its early stages).

It all started at the beginning of it, sometime between 10^-36 and 10^-32 seconds after the Big Bang. This is extremely challenging to imagine. The time intervals are so small, so close to the Planck time2 that not even the most fundamental particles were formed at that point. It was only space and energy, which drove the inflation, thus that period became known as the inflationary epoch. 

And since then the space kept expanding. The balloon is a more mundane example to show what was, is, and will continue to go on. Imagine you drew many dots with a marker on the membrane of the balloon. Assuming that the membrane is incredibly elastic and won’t shatter no matter how much air you blow into the balloon, the dots will appear to be getting farther away from each other the more swelled the balloon becomes. Basically, each and every dot will be moving away from all the others and the bigger the balloon, the greater the velocity at which it does so, as the distances increase.  

So now let’s say that instead those dots we had galaxies or stars or any other body in the universe for that matter. In this case, the space would work as the balloon. However, don’t be tricked into believing that the shape of the universe is that of a balloon, neither is the Minkowski space3. The important part are the dots, the galaxies in our case. They are all moving away from one another the more the balloon – space – expands.

No single galaxy will stay in place, except from its own perspective. An observer situated in one of the galaxies, any one of them, would see all of the others receding from him, but there would be not one point that his galaxy seems to be receding from (in theory, we know it’s the balloon’s center that all the dots are moving farther away from, or any set point in the balloon’s interior, but as I’ve said, those don’t matter in the cosmological approach – it’s not the balloon but its swelling). For this reason, each point would seem to be the center of the expansion, but in reality, there is no such thing. Every point in the universe is moving away from any other. 

This is inflation for you. An ever-swelling balloon, where we and everything else in the universe are solely dots situated on its membrane. And this last thing is quite important: that the universe is only getting larger and larger. 

In fact, it even looks like the expansion is accelerating. But what drives it? Once again, we have no idea. That’s why we called it dark energy.
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Dark energy

Dark energy is a hypothetical form of energy. What’s special about it is that is exerts negative pressure. Unlike gravity, which attract bodies, dark energy has a repulsive character. 

Just like dark matter, we don’t know too much about dark energy4, as it doesn’t interact with light, so we are unable to observe it directly. What we can do is perform different gravitational measurements and see how it interacts with gravity (if it doesn’t work with light). And that’s exactly what scientists did.

The Field Laws of General Relativity, a whole other subject, did somewhat predict the existence of such a form of energy. That was back in 1915 and Einstein called it vacuum energy, the energy of empty space which couldn’t be observed directly. Therefore, a cosmological constant was introduced to describe the static nature of the universe5. 

However, once the universe was proven to be expanding, this constant was disregarded from the calculations. It was suited for a non-expanding and non-contracting universe, which meant a constant energy density was homogenously filling the space. The problem arose from the fact that matter and energy are not evenly distributed, so disturbances will inevitably occur. Those disturbances could lead to two models: the open model, and the closed one. We’ll move back to the latter a bit later on.

There is also a third model which describes the universe as flat, static as Einstein first assumed. But that is the ideal model, in which what was later found to be dark energy perfectly balances gravity and the energy density is equal to the critical value. None of that happens in reality. The equilibrium is unstable. Any slight disturbance towards the open model tends to make the universe even more open, and the same happens for disturbances towards the closed one. 

Back to the open model. The concept of dark energy was experimentally proven around the end of the XX century. It was when a team of astronomers observed supernovae which didn’t fit the current model. It was required for a slower expansion to have occurred in the past than it did that day. 

Essentially, it was known that the universe was expanding, but since then it is also known that the expansion is accelerating. And it is this form of repulsive energy that drives the expansion.

Intuition leads us to believe that dark energy constantly generates as space expands – many other experiments seem to agree on that. As of today, the universe was demonstrated to be very close to a flat model, however it bends a bit “outwards”, guiding it towards the open, ever-expanding model. Finally, how does all this connect with its imminent fate?
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The Big Rip

In this first scenario, the dark energy generates at such a high pace, i.e. the universe expanding at such a rate, that gravity poses not even the slightest threat to slow it down. Let’s think about what happens with an object that speeds up indefinitely as a quick experiment.

You might be tempted to think that it will move faster and faster and eventually, it will surpass the speed of light6. We know that can’t be. The expression “speeds up” is a bit confusing here. Any object does, indeed, speed up, its velocity is constantly increasing, but only until a point. A certain threshold that can’t be passed, according to, again, the Theory of General Relativity. That threshold is the speed of light, 299 792 458 meters per second do be precise. 

So that object will suffer a number of distortions such as time dilation and length contraction, as seen by a stationary observer. Those distortions will aggravate the bigger the velocity of the body, but the velocity itself can’t exceed that of light. 

Probably the most interesting aspect of the accelerating expansion of the universe is that it doesn’t obey the same laws. In theory, it is possible for the expansion of space to happen faster than the speed of light. That is because all the bodies are situated in space, but when space itself is expanding, it’s an entirely different story.

What that means is that we know for a fact that objects in the universe can be receding from as at superluminal speeds because, and only because of the expansion of space. We wouldn’t be able to make them move at such a speed – well the universe can.

Apart from the fascination that this claim brings, there is also a sad part to the story. As bodies become more and more redshifted7 (distant) the farther away they are from us, the most remote bodies, the ones at the edge of the observable universe could be receding at velocities above that of light. The fact that you see them as of now is thanks to the finite value of the speed of light – light from the past is only reaching you now so you might be seeing the given object billion years in the past. 

Let me emphasize that. You are reading this book which is situated about 30 cm from your eyes. That means that you are seeing it about a billionth of a second in the past – that is 0.3m/299792458(m/s). The Sun is situated almost 150 million kilometers away from us. Consequently, you are perceiving the light that came out of it with 8 minutes of delay (so you see it 8 minutes in the past). Fun fact, if the Sun were to suddenly disappear, you won’t know it only after 8 minutes have passed. 

The same thing happens for the most distant galaxies – those situated at billions of light years away. Light that reaches you was emitted that many years ago and only now are you able to record it. But if those galaxies are receding faster than the speed of light, not even photons are swift enough to reach you. They never will... 

The moment an object situated at about the edge of the observable universe attains a velocity above that limit, light from it will never reach you again. Something very similar to the Sun vanishing all of a sudden. Only this time, you would have to hypothetically wait billions of years of seeing it in the past before realizing it was long gone. 

Space will continue to expand, the galaxy will not disappear (unlike the Sun), only our observable universe will be smaller than the actual universe – all of space. At this point, the true Universe is already bigger than the observable one, which means that there were marginal objects we are already unable to see. And we never will. They are lost to us.

From the marginal body’s perspective, we would seem to do the same thing. Remember the balloon and that each point seems to be the center of expansion, yet there is no such thing? For a theoretical observer watching the Milky Way8 from billions of light years away, our galaxy will seem to them as it was at some point in the past, then abruptly fade out into nothingness.

With that in mind, the space between all bodies in the universe will increase at an accelerated rate, depending only on the distance separating them9. First, the most distant stars and galaxies will disappear, never to be seen again. Then, the galaxies in our cluster10. Then the Milky Way itself. Then our Solar System. Fundamentally, we will be able to see less and less objects because the universe is ripping them apart. 

In the end, the Earth will begin to disintegrate, alongside with us, ants, bacteria and all the way down to the smallest particles, the very constituents of the universe. Gravity and the other forces will be overruled by universal expansion and they won’t be able to touch anything else... ever again. What a lonely death isn’t it? This theory is called the Big Rip. 

“The fourth angel sounded his trumpet, and a third of the sun was struck, a third of the moon, and a third of the stars, so that a third of them turned dark. A third of the day was without light, and also a third of the night.”

Revelation 8:12

Could this scenario be the end of everything? The Book of Revelation does present a similar possibility. The eighth chapter of the Apocalypse refers to the first of seven angels sounding their trumpets, releasing all sorts of destruction – from fire, to earth, to water, to what seems to refer to the cosmos. In this particular case, the literal interpretation suits surprisingly well the Big Rip evolutionary model of the universe.

Stars would turn dark as they become out of viewing distance. Similarly, the Sun will later on turn dark. The Moon, which is closest to us, will become dark last due to such an accelerated expansion. So, for this reason, the sky would also turn dark as nothing else will be visible anymore. 

Of course, this is but one interpretation which suits the theory. In reality, there are many other ways such bodies could “turn dark” before the expansion acts on them, but we’ll tackle those in later chapters. 

The biblical numbers and symbols such as the fraction marking the turning dark process, “third”, could be introduced only to signify that the entire Rip would occur gradually, step by step. Stars will fade out first, then the Sun, and lastly, the Moon. 

The Rip amongst smaller bodies such as humans, ants and atoms needn’t even be mentioned as the others are more than enough to finish us. So is this the ultimate fate of the universe? Is the Big Rip the one definite scenario? Well, more trumpets are left to be sounded and other theories make it higher up the likelihood list.
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The Big Freeze

A similar scenario in which the universe will slowly and inexorably grow darker is referred to as the Big Freeze. This would occur somehow in parallel with the Big Rip. 

The Big Freeze theory states that, in an expanding universe, the temperature of everything will slowly but surely decrease asymptotically until it essentially reaches absolute zero temperature. This is the lowest temperature there is, and it can’t practically be reached by any object, unless we are talking about the endlessly growing universe (it is the equivalent of 0 Kelvins or -273.15 degrees, in Celsius). It would take an infinite amount of time for such a state to be reached, so the scenario is rather hypothetical. Most of the times, the Big Freeze is regarded to be the same phenomenon as the “heat death” which will later be examined, but we will take it separately just for the fun of seeing what might happen in an eternally expanding universe.  

How does this work? After the universe was born, all the energy generated by the Big Bang was spread throughout space, but it was only a finite, however extraordinarily large quantity. At the beginning, the temperature levels were so high to that not even the elementary particles and fundamental forces were able to form. It then steadily decreased so that more complex elements appeared and later on even bigger bodies such as stars, black holes and galaxies. So, as space expanded, the temperature got lower and lower, as the energy dissipated. Nowadays, the universe has a pretty much uniform temperature of around 2.73 Kelvins, slightly above absolute zero. 

As it continues to grow larger, the temperature will decrease even further. Intuitively, if the universe continues to do so indefinitely, the temperature will eventually reach absolute zero, and nothing will happen anymore as all particles basically freeze at that point. Another upsetting death... Everything seems nice in theory, but let’s dive into the more practical details of this scenario.

In our open model universe, things don’t look too bad: stars are shining, planets are revolving and we are having the time of our lives... for now. But no matter what happens to us, for the time being stars will keep forming. Sure, they will live their billion-year lives and sometime in the future they will die as well. Still, they will keep forming for as long as there is enough material – gas – to do so. This is called the stelliferous era and is expected to last about 100 trillion years. For reference, the age of the current universe, a stupendous 13.8 billion years, is around 7000 times smaller than that value, virtually meaningless. Yet there are other much lengthier eras that succeed our current one.

The degenerate era comes after it, and it begins as soon as there is no more stellar material left in the universe. During its first stages, remaining stars will burn out their fuel and turn into mainly white dwarfs, brown dwarfs, neutron stars and black holes. Those periods last much longer than the main sequence life of stars – i.e. when stars are able of or use predominantly hydrogen fusion. White dwarfs are thought to assimilate dark matter, which can prolong their lifetimes a bit. Yet they, too, have an end.

Later in the era, protons are believed to start decaying. Only black holes will resist this stage and they will slowly accumulate all the surrounding matter. Life will already be impossible, but the era will go on until much longer – 10^40 years is one estimate.

With the stars gone, it is time for black holes to reign – the black hole era begins. Things start getting quite boring with only those massive yet alike bodies lying around. John Wheeler, a famous physicist, once said “black holes have no hair”, implying the fact that you couldn’t tell them apart if it wasn’t for their mass, charge and angular momentum, according to general relativity. Stephen Hawking later refuted this claim, stating that black holes do have “soft hair” – a few other characteristics that tell them apart; but most importantly, he also found out that such objects emit some sort of radiation, named after him, which ultimately leads to their death.

Hawking radiation refers to the pairs of particles and anti-particles11 that randomly generate thanks to spontaneous quantum fluctuations. We’ll talk more about those in a bit. What happens is that when such appearances occur at the boundary (event horizon as it’s called) of a black hole, only one of them is drawn towards its interior, ejecting the other according to the momentum conservation theorem. This way, black holes disintegrate over time. 

But the death sentence attributed to black holes isn’t an immediate one. The term ranges from 10^64 years for solar-mass BHs all the way to 10^100 years for galactic-mass BHs. Thereby, the black hole era will last somewhere around 10^100 years12, vastly larger than the age of the universe. 

When this era ends, another, final one starts: the dark era. While black holes generally have surface temperatures merely a billionth Kelvins above absolute zero, the remaining particles of the dark era will endure even lower temperatures. Annihilation events between those will eventually take place and the universe will turn into a void: all that’s left is nothingness. Forever.
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The heat death alternative

In an expanding universe like ours, a kindred scenario is expected to occur. The heat death of the universe implies an eventual state of thermodynamic equilibrium being reached throughout its entirety – this is generally considered the same as the Big Freeze. 

It is rather challenging to fully grasp this idea, so let me break it down for you. A good starting point is the concept of time.

As of our current models which seem to most accurately predict the nature’s phenomena, time can be regarded as another dimension of the universe. But unlike the other 3 spatial dimensions that we are aware of13, time can’t exactly be seen. So how do we know to measure it? 

The first thing that helped define it was our intuition, our common sense. We remember thing that we’ve already done, that have already taken place. And we often have proof of it, so they must’ve been real. But we are only aware of what happens now. So how do we refer to those – we use the notion of past. Analogously, for things that we expect to happen we use the notion of future. And the present is for what we are aware at any moment. 

Next, in order to attribute a unit to it, just like we used feet, sticks, arms or others for measuring lengths, we tried to find something which was known to us in order to measure time. The first thing that came to mind were days – the sun comes up and down at similar (though not exactly the same) time intervals. Nowadays, more set intervals are known, thus it is easier for us to determine time much more precisely. Also, all durations can be extremely accurately calculated with the help of the truly refined fundamental unit which we call “seconds”. 

This notion has existed for quite some time, but only recently has it been so refined, due to the innovative atomic clocks. Those are based on certain changes in the states of atoms and their constituents when specific conditions are applied. Basically, this is the purest form of coordinated events. Everything else can be summarized to that. 

What can be extracted from this is that time is brought into existence by such disturbances at the most fundamental levels of the universe. This is how it became related with a key notion of thermodynamics called entropy.

Entropy is most commonly associated with the degree of disorder in any given system. The higher the entropy, the greater the disorder. To better emphasize this property of systems, let’s analyze a few familiar examples.

You’ve probably all heard the following under one form or another: “Clean up your room! It’s such a mess in here!”. If only you knew that it would be even greater of a mess upon finishing your chore... Don’t get me wrong, I’m not trying to excuse you of cleaning your room, but on a molecular level, the statement is quite accurate. Things will be more ordered after you sort them out, but the energy you consume and dissipate while doing so makes the whole system less ordered than before. The same happens when you freeze water. You may know that out of the three usual states of matter (gaseous, liquid and solid), particles are most disordered in gases, then liquids and then solids, where they are the best arranged. So intuitively, when turning water into ice, the body of what previously was water does, indeed, become more ordered, but the energy consumption of the freezer while doing its job made the system as a whole more disordered.

It’s as if you threw a stack of paper in the air. When the paper touches the ground, it will no longer be in the ordered for of a stack, it will be pages lying all over the place. This is a more disordered system then the first one. If you then took the pages and burnt them down, all that’s left is ashes, which again form a more disordered system than what we had before. You then throw them in the air and the wind will blow them away, who knows where – even more disorder.

As the second law of thermodynamics states, in general, the total entropy of any system does not decrease unless increasing the entropy of some other system. From its definition, the entropy of a system is directly connected with time. Entropy only increases with time! This is important in any thermodynamic system, especially when talking about the entire universe like we do.

As time goes by, the total entropy of the universe increases – it gets all the more disordered. This will happen to the very limit. The universe will evolve to
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	Cosmology is the branch of astrophysics which studies the origin and evolution of the universe.

	The Planck time is the interval in which light travels one Planck length – the minimal unit of length, which is considered to be a fundamental limit of the universe. Whatever the case, the laws of physics seem to break down at lower distances or time scales. 

	The Minkowski space is a combination between three-dimensional Euclidian space and the dimension of time into a four-dimensional space. In it, the spacetime interval between events is the same in any inertial frame of reference.

	Dark energy is dominant in our times, with 68% of the universe being consisted of dark energy. Dark matter (another form of matter that unlike baryonic, doesn’t interact with light either) makes up 27%, while the “usual”, baryonic matter represents only 5%. 

	A static universe is one that neither expands, nor contracts, with the repulsive force being exactly equaled by gravity. It is also spatially and temporally infinite.

	The speed of light (in vacuum) is the upper limit of speeds in the universe. All electromagnetic waves, massless particles and field propagations (like gravity) travel at this speed in vacuum, yet objects with mass are unable to reach it or surpass it.

	The electromagnetic spectrum is characterized by the wavelength of electromagnetic radiation. The visible ROYGBIV is only a small part of the spectrum, between 400 and 700 nanometers of wavelength approximately. For reference, the higher the wavelength, the redder the light; the lower the wavelength, the bluer the light. When the universe expands, wavelengths dilate with it as space dilates, making object look redder. The same happens when an object is receding from you, especially at high speeds, due to something called the Doppler effect. This phenomenon is referred to as “redshift”. 

	The Milky Way is the name of our galaxy.

	This expansion, often called “Hubble expansion”, is proportional to the distances to other objects: the further away they are, the faster they recede from us.

	More galaxies form a cluster, more clusters form superclusters.

	Every particle has an anti-particle: a counterpart with equal mass, but opposite charge. This gives rise to the notions of matter and anti-matter. When they come in contact, they annihilate each other releasing all of the energy (100% efficiency).

	10^100 is a huge number also known as “googol”.

	String theory suggest there are 6 additional spatial dimensions, however they are not perceivable because they are exceptionally small, making up for a total of 9 spatial dimension and 1 temporal dimension. M-theory, developed from multiple variations of the string theory, accounts for another spatial dimension: 10 spatial and 1 temporal. 

	Out of all the bodies, black holes are said to be the most disordered, their entropy being proportional to their surface area (see Bekenstein-Hawking entropy).

	The four fundamental forces are gravity, the electromagnetic force and the strong and weak nuclear forces. Out of those, gravity is the weakest (don’t be confused by the names). In spite of that, it has the advantage of acting over large spatial expanses, every object deforming the field and acting upon distant bodies.

	As interesting as it may sound, Big Bounce most assuredly isn’t our case. The universe was proven to be expanding and it will do so forever. There is no reason for it to stop expanding and collapse upon itself, making it impossible to have a rebound according to the theory.

	A de Sitter universe is a cosmological solution to the Einstein field equations of general relativity, named after Willem de Sitter. It neglects ordinary matter and only needs dark energy. It does explain the expansion of the universe however, it is not currently the case. But as more dark energy is being generated and its percentage increases (see note 4), the universe will tend asymptotically towards a de Sitter model in the far future. 
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