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Interstellar black hole explained

Interstellar, as everyone has noticed, is a wonderfully ambitious film. It's also pretty complicated, and not just because of the science involved. If you're like us, you've probably come out of the theater with a lot of questions. We try to answer a number of them below. Who do the mysterious
people refer to them? Assuming Cooper (Matthew McConaughey) is right, they are our descendants, who have evolved to exist in five dimensions. Since they exist in five dimensions (time is the fourth dimension), their experience of time is not linear in the same way as ours. They create the
wormhole and tesseract that saves Cooper. I don't understand the ending. If they are descended from humans, and Cooper saves humanity, then how could they exist in the future if Cooper has not yet saved humanity? Or, as Vulture said, you can't travel back in time and design your
salvation. To the right? A lot of science fiction, at least, wouldn't agree with you. The end of Interstellar seems to present a bootstrap paradox. In short, this is a kind of time paradox in which a chicken sends an egg back in time, which then becomes that chicken. A popular example is The
Terminator: In the first film in the series, Kyle Reese is sent back in time by John Connor to protect Sarah Connor, John Connor's mother. The paradox is that Reese turns out to be John Connor's father, sending Reese back in time, John Connor created himself. (Similarly, going back in time
to try to kill John Connor, Skynet leaves the advanced robotic parts that lead to the creation of Skynet.) Without time travel, if such a thing is possible it remains theoretical, but it is something that theoretical physicists discuss. (If you want to know more, theoretical physicist Kip Thorne has a
whole chapter on this in his book The Science of Interstellar.) What is a tesseract? Isn't this the toy from The Avengers? Yes, in the Marvel Universe, tesseract is a Stone of Infinity, an object of extraordinary power. In our universe, however, tesseract is the geometric term for a four-
dimensional cube. If a cube is the three-dimensional equivalent of a square, a tesseract is the four-dimensional equivalent of the cube. (Again, the fourth dimension is time.) You can read more about this here, but the important thing is that tesseract is a space built by them so cooper can
communicate with Murph. Why does Dr. Mann (Matt Damon) try to kill Cooper and escape? Because it's only a matter of time before they realize that he lied on his planet and put the entire future of the human race at risk just to save himself. By killing Cooper and stealing his ship, he can
escape the planet and no one else will ever know what he did. (It may also be a bit unbalanced, and they may not have enough resources for everyone to survive).) Habitable planets could orbit a black hole, as they do in the movie? Not as far as we know. Like ours Phil Plait asks: Where do
they find the heat and light of the planets? You need a star for this. Also, in order for the water planet to have such extreme time dilation (an hour there equals seven years on earth), it should, Plait writes, be just above the surface of the black hole, and I mean just above the surface,
practically skimming. But because of the way black holes affect space, no planet could have a stable orbit so close to one. Plait faces further problems with science in the film in his piece about the film. Update, November 9. 2014: Plait retracted some of his complaints about the film, noting
that he had based his calculations on the assumption that the black hole was not rotating. Things are different with a fast-spinning black hole: From what I can find, there's a stable orbit around a rotating black hole that can produce that kind of time dilation, so I was wrong there, Plait writes.
Is that really how black holes are? According to Kip Thorne, a famous astrophysicist who worked as a producer on the film, yes. In fact, Thorne told Wired that artists' rendering of the film's computer effects taught him new things about how black holes behave. The effects team based their
own visualization, the product of a year's work of 30 people and thousands of computers, Wired reports, on Thorne's equations. When they did, the accretion disk, agglomerations of matter orbiting some black holes, appeared all around it: above the black hole, under the black hole, and in
front of it. Thorne didn't expect it, but he says he now sees that this is what his equations dictate. Wired calls it the most accurate simulation ever of what a black hole would look like. What's in the plague? Why is corn the only crop left on earth? Interstellar is vague about what made the
Earth almost uninhabitable, though there is some suggestion that global warming is to blame. (At one point, a character blames the excesses of the 20th century. Science writer Alan Weisman, author of The World Without Us, told us that corn could do a little better than other crops -
particularly wheat and rice, which, along with corn, are the most popular crops in the world - in the conditions shown in Interstellar, but that wouldn't be much. Corn, Weisman explained, has an advantage over rice and wheat as it is more efficient in processing solar energy. However, all
grains are vulnerable, and Weisman says it is extremely unlikely that any grain will have much chance in interstellar conditions. And, sure enough, the film suggests that corn, like okra, won't survive much longer. Why does Murph (Jessica Chastain) burn the corn field? Until then in the film,
Murph tried to his brother Tom (Casey Affleck) that if he and his wife and son don't leave the farm, they're all going to die. (They have already lost a child due to an illness, apparently due to the rapid working conditions.) Tom refuses to take his warnings to mind and, in an act of defiance,
sets the crops on fire to force them to leave. What is the poem that Michael Caine always recites? This is Don't Go Sweet on That Good Night, by Dylan Thomas. The popular villanelle was first released in 1951, two years before Thomas' death, and has been featured in numerous films and
TV shows. Is it true that some of the best sailors in the world can't swim? Cooper comforts a crew member who is eager to explore space for the first time by saying that some of the best solo sailors can't swim. Does Cooper operate with 90% honesty here, or is it 100% true? Experienced
sailor Dennis Conner, a four-time America's Cup Race winner in the 1970s and 1980s, said he never learned to swim. Even his friend, quadriplegic pilot Paul Callahan, can't swim and still earned the 2012 Yachtsman of the Year title from the New York Yacht Club. For the record, however,
learning to swim is generally encouraged for aspiring sailors: F.W. Pangborn, then vice president of the New York Yacht Racing Association, wrote in 1890 that you have to learn to swim and paddle before graduating in the ranks of sailors. And William Ricketson, a communications manager
for U.S. Sailing, informed us that while sailing clubs across the country are free to decide whether to include swimming as part of their courses on how to navigate... the vast majority of professional sailors and sailors are skilled swimmers, at least in his experience. Learn more about
Interstellar in Slate. By John Nugent | Published April 21, 2016Ditti looked at Interstellar and thought: what the hell was it? Science has left you confused, the different timings leave you baffled, and monologues about the power of love leave you puzzled and a little tired? You don't need an
astrophysics degree or Christopher Nolan's personal phone number to understand the film: follow Empire's trusty guide. Beware that we discuss the detailed points of the interstellar plot in forensic and sometimes unnecessarily pedantic details. Consider this your SPOILER WARNING. What
Is Interstellar? We might as well start with the basics. Interstellar is a 2014 american drama film directed by Christopher Nolan and directed by Matthew McConaughey, Jessica Chastain, Anne Hathaway, John Lithgow and Michael Caine. Set in a future where a broken Earth puts humanity
on the brink of extinction, it sees an intrepid team of NASA scientists, engineers and pilots attempt to find a new habitable planet, through interstellar voyages. Read Empire's 5-star review right here. When does Interstellar happen? It's not clear. There is no title card at any time that give a
date, and Nolan has been angry about specific details. A clue comes from the first dialogue Coop (McConaughey) and father-in-law, Donald (John Lithgow), during a baseball game. Donald: In my day we had real ball players. Who are these bums? Coop: Well, in my day, people were too
busy fighting for food to play baseball. This beautiful splash of background seems to suggest that when Coop was young, the world came close to collapse due to food shortages; it also suggests that when Donald was young, society had yet to collapse (and people still knew how to play
baseball at a competent level). It could therefore be extrapolated that Interstellar takes place a couple of generations after the present day, that is, the end of the twenty-first century. But it's just guesswork. The real answer is: we don't know. Anyway, why do they want to leave Earth? In
short: plague, lack of food and lack of oxygen. According to Kip Thorne ' s book The Science of Interstellar, the film imagines a future in which a combination of catastrophes reduces North American population by ten or more times, with similar consequences for the rest of the world. In this
world, society has moved to an agrarian existence (that is, all are farmers), and crops are failing due to the plague - a plant disease caused by pathogens. The plague will also reduce oxygen in the Earth's atmosphere – as Professor Brand (Michael Caine) observes: the last people to starve
will be the first to choke. In other words, the Earth is no longer a suitable home, and humanity is facing extinction. Nolan took inspiration from the Dust Bowl period that devastated American grasslands during the 1930s, where a combination of drought and poor farming methods led to dust
storms and crop failures. Some of the talking heads seen at the beginning of the film are real-life accounts of that period, taken from Ken Burns ' documentary The Dust Bowl. What's all this ghost stuff about? To the right. We're getting to the heart of the matter and at least part of the gritty ,
so just another reminder that there are heavy spoilers for the end of the movie from here on out. Coop's daughter, Murph (Mackenzie Foy), complains to her father about a ghost throwing books into his room, poltergeist-style, and appears to leave messages. Coop later realizes that it is not
a ghost, but a gravitational anomaly. The anomaly leaves messages in binary code: GPS coordinates that bring Coop and Murph to NASA's base. We also find out later that a message was left in Murph's watch by them (see below). Apparently, gravitational anomalies have been detected
by Brand's team of scientists for almost 50 years - around the same time a wormhole appeared near Saturn. In the end it was revealed that these anomalies were sent, in part, by Coop himself, through tesseract. But let's not get on with ourselves. What is the gravitational equation?
Professor Brand: [The anomalies] have All. Suddenly we realized that exploiting gravity was real. So I started working on the theory. Essentially, the equation of gravity is Professor Brand's attempt to control gravity. The gravitational anomalies observed by Coop, Murph and Professor Brand
Brand to a complete reassessment of the scientific understanding of gravity. If the Earth is dying, a mass evacuation of humanity is almost impossible with current missile propulsion technology. Gravity is pulling you down. People and rockets are too heavy. The equation of gravity tries to
manipulate gravity, using anomalies, in order to obtain a vital amount of fuel and life from the planet. Brand has been trying to solve gravity for 40 years, without success; it has also built its entire structure as a space station in preparation. But as one character later observes, the equation
could not reconcile relativity with quantum mechanics. You need more. More data. You have to see in a black hole... The idea that gravity can be exploited in this way, or can travel through dimensions, is speculative science fiction, but it is rooted in theoretical astrophysics. What is Plan B?
Brand has a backup plan. If he cannot evacuate the human population to Earth using his gravitational equation, he will place humanity on a new planet using fertilized eggs, abandoning those still on Earth. Later in the film, on his deathbed, Brand admits that the whole mission was a lie: He
wasn't able to solve the equation of gravity without getting into a black hole, so Plan B was really Plan A. What is that wormhole? Interstellar travel - moving between stars and solar systems in the universe - is technically impossible. As Coop observes, there is no planet in our solar system
that can sustain life, and the nearest star is over a thousand years away. To find a new home, humanity needs to find a new planet in a far corner of the universe — and the only way to reach a distant corner of the universe is through a wormhole. Fortunately, a wormhole appears near



Saturn - the most significant gravitational anomaly of all, a spacetime disturbance, leading to a distant galaxy. The concept of wormholes emerged from Einstein's general theory of relativity, a hypothetical 'bridge', formed by space-time inflection to bring two distant points of the universe
closer together. In the film, Dr. Romilly (David Gyasi) explains it to Coop as two points on a piece of paper; a wormhole folds the paper and passes through the endpoints. Who put the space tunnel there? They did. Wormholes do not appear naturally, as Coop notes (and Kip Thorne
confirms in his book). So it must have been placed there by someone, or something. At the beginning of the film, we are led to believe that an ultra-advanced benevolent civilization put it there. Aliens, basically. Extraterrestrial Samaritans. Later in the film, Coop plays them like us. They didn't
bring us here at all, Coop tells the robot, TARS. We're there. It's the same Coop who sent the coordinates to NASA and the quantum data from the tesseract below). And it's implied that ultra-advanced civilization is actually human beings of the future, who have mastered quantum
mechanics to the extent that they exist in five dimensions -- that they can move back and forth in time and space with ease. We never encounter this advanced civilization; Like a lot of Nolan's work, that element is left carefully ambiguous. Why does time move faster on Miller's planet? In a
word: relativity. After crossing the wormhole, Coop's team decides to land on Dr. Miller's ocean planet. It orbits Gargantua, the huge glowing black hole that exists in the foreign galaxy. Because of Gargantua's enormous gravitational pull, every hour on that planet is seven years on Earth.
After a massive tidal wave hits the spacecraft and delays their exit, they faint that 23 years have passed on Earth. Gargantua deforms space-time; its gravitational force bends Miller's planet (which, according to Kip Thorne, is as close as possible to Gargantua without falling), stretching it
and tightening it to and from the black hole. Compared to Earth, spacetime on Miller's planet has been warped, so because the crew says they need to think of time as a resource, just like food or oxygen. Einstein's theory of relativity is the key to this. His revolutionary theory of 1915
proposed that the larger the object, the more space-time is warped and twisted. Spacetime is warped around the Earth, for example (as demonstrated by a 2004 satellite); for a black hole with a circumference of a billion kilometers, as gargantua, spacetime is warped much more. As Romilly
says: This is relativity, people. What's love? Love is a key theme of the film. It leads to some scenes that tend to divide people into two fields : those who think it is a powerful and emotional antidote to the film's heavy scientific concepts; and those who think it's a sentimental treasure. Love is
the only thing we can perceive that transcends the dimensions of time and space. Whatever your camp, Christopher Nolan would like you to accept it as an important part of the film's architecture. It is discussed in a key scene between Coop and Dr. Brand (Anne Hathaway) when discussing
which planet to visit first: Brand: Maybe [love] means something more - something we still can't understand. Maybe it's some evidence, an artifact of a larger size that we can't consciously perceive. I'm attracted to the universe by someone I haven't seen in a decade that I know is probably
dead. Love is the only thing we can perceive that transcends the dimensions of time and space. Maybe we should trust that, even if we can't understand it. Coop is skeptical. But later in the film, he changes his mind, telling TARS that [love] is quantifiable. It is love that drove him to give
Murph a watch as a gift of farewell, and the love that gives him faith will return to his bedroom to find it. It is love, Nolan would like us to believe, that saves the universe, and perhaps the love that exists as a quantifiable superior dimension, better understood by future civilizations. Or maybe
it's just to sell Valentine's Day tickets. Wait for a Is Matt Damon in this movie? And he's evil? Yes. Matt Damon as Dr. Mann, the head of the Lazarus mission who first explored the foreign galaxy. Damon's appearance, emerging from cryo-sleep, came as a surprise to many viewers who
watched for the first time; Nolan deliberately concealed his involvement in the project. He was not involved in any pre-release advertising. It's not evil in itself. But he's a bit of a dick. Mann is an example of the selfish nature of humanity – his last name is a bit of not particularly subtle signage
– while deliberately manipulating his data to pretend that his ammonia-filled planet is habitable. Sabotage Coop's crew only to escape the planet and return to Earth. So, interstellar and Martian are connected? Lol Although many people on the Internet apparently think differently, it's entirely
a coincidence that Interstellar and The Martian, two films released less than a year apart, present Matt Damon as an astronaut stranded on a distant planet. Damon himself acknowledged the coincidence, telling an interviewer that he initially hesitated to sign on The Martian, so soon after a
similar role. But director Ridley Scott convinced him. [I thought] it might be weird, Damon said, if, after taking a year and a half off, I played another guy stuck on a planet. To which Scott apparently replied: The movies are totally different. That's right for me. What exactly is that strange thing
about the trip with the kaleidoscope acid of the bookstore? This is referred to in the script as tesseract. (No, not the blue cosmic cube thing floating around the Marvel Cinematic Universe.) In geometry, a tesseract is a 'hypercube', a four-dimensional version of a cube: a tesseract is for a
cube as a cube is for a square. In Interstellar, it is where Coop and TARS enter after crossing the event horizon (the boundary from which not even light can escape) of gargantua's black hole. TARS explains to Coop that ultra-advanced beings have built this three-dimensional space within
their three-dimensional reality to allow you to understand it. Time is represented as a physical dimension. Coop has seen Murph's bedroom since he was 10 years old, and every moment of that time is presented through endless physical lines that Coop is able to cross and experience. He's
moving physically over time, just as Dr. Brand had previously speculated, when he says, For them, time may just be another physical dimension. For them, the past could be a canyon where they can climb, and the future a mountain they can climb. Coop himself cannot travel back in time
physically. But in Interstellar's science fiction, gravity can cross dimensions, including time. So Coop is able to a message to his young daughter. Initially, out of sadness, STAY writes, throwing the books out of the bookstore. Then he gives her the coordinates to NASA in binary. Finally, it
takes the quantum data that TARS collected from black singularity - data that could only be observed from inside the black hole - and sends it, via morse code, to the second hand of Murph's clock. It's this quantum data that solves Brand's gravitational equation. The tesseract proved
controversial among some viewers. But it's not quite the insane, far-fetched fantasy that some have taken out to be. Like everything in this film, he takes existing scientific theories and extrapolates them for dramatic effect. No one has ever entered a black hole, so no one can say for good
that it doesn't contain a strange thing about the library's kaleidoscope acid journey. What the hell is that strange tube-like Earth at the end? That's Cooper Station. As an adult, Murph uses quantum clock data to solve the equation of gravity. He can figure out how to exploit gravity and how to
control it. As a result, humanity is able to leave Earth in large numbers. Numerous tube-like colonies now apparently exist in the solar system. He never fully explained how Cooper Station was built. But in The Science Of Interstellar, Kip Thorne interprets that Murph has figured out how to
reduce Earth's natural gravitational pull. If you can reduce Earth's gravity, it makes it much easier for rocket propulsion to lift a colony large enough to sustain life in space. Thorne suggests that reducing Earth's gravity would cause chaos on Earth, with earthquakes and tsunamis bizarre. But
it is a small price to pay for the safety of humanity. Coop doesn't go around very long with Murph in the end, does he? Would you think that after going through a black hole and being separated for decades, would you want to get in touch with your daughter? Well, of course. Can you explain
Interstellar in 50 words or less? I can't be bothered to read all this. Humanity is on the brink of extinction when the Earth fails. A futuristic fifth-dimension civilization guides a team of astronauts to exploit gravity so that humanity can evacuate. Besides, it's about love. And astrophysics. Empire
review answers all remaining questions. Questions.
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