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foreword 
christopher nolan



Much of what drew me to Interstellar is related to the great science fiction films of my childhood. The themes, characters and ideas of Jonah’s original screenplay had an elemental power to them that kept speaking to me—but the thrill of taking on a huge movie about space travel also had a direct link straight to my earliest experiences of what movies can actually be.﻿ For any filmmaker my age, the impact of Star Wars is hard to overstate. I saw the film twelve times in the movie theater, then pored over magazines and books about the making of this epic, until my rudimentary grasp of the adventure of making the film had started to eclipse the adventure on screen. My earliest ideas about being a filmmaker involved fanciful concept designs, storyboards, miniature shoots—but it would be a long time before my own films would require such an approach.
The other influence of Star Wars is less direct—its success prompted MGM to rerelease 2001: A Space Odyssey. My dad took me to see it at the Leicester Square Theatre in London. This experience has never left me, and its level of cinematic grandeur and audience immersion is set in stone as the standard to which any blockbuster must aspire. Information about the making of Kubrick’s masterpiece was harder to come by than Lucas’s, but I found out whatever I could and availed myself of these techniques wherever possible (the zero gravity sequences in Inception being an obvious example).
With Interstellar, my debt to these early inspirations reached a new level, casting a shadow of responsibility as we pored over spacesuit designs and discussed possible locations to represent distant planets. We wanted to live up to the great science fiction of the past, and add our own chapter to this epic book from storytellers who have tried to imagine where we might go and what might be out there. 
Kip and Jonah’s original grounding of the story in the possibilities of real world science set the tone for the entire production. Early on, we made a commitment to reality, to function over design, to a lack of futurism which would sidestep the distracting parlor game of trying to guess the design of the future. We wanted our future to be totally relatable, and the audience’s attention focused on the substance of the story. Nathan, Mary, Hoyte and the rest of our team worked hard to see that the audience’s belief would be suspended through even the most extreme encounters with the exoticism of the universe as described by Kip.
Kip is a man who has spent his entire life proving the maxim that truth is stranger than fiction, and his explanations of the science involved in interstellar travel always felt like springboards, not constraints. The deeper we went into space, the more intense the collaboration between Kip and our visual effects team. The resulting images were indeed beyond my wildest dreams.
This book details the efforts of a large group of talented people to make the most of the chance we were given to take the audience on an unforgettable journey. We tried never to let the sheer joy of playing in such a fantastic arena get in the way of our storytelling, but the pages here show just how hard it was to suppress the excitement of finally making exactly the kind of pure cinematic experience we’d always dreamed of. 



OPPOSITE On the set of Interstellar, director Christopher Nolan discusses a key scene with lead actor Matthew McConaughey.
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introduction 
kip thorne



Before Interstellar, I had a half-century career as a professor of theoretical physics. I understand that the Professor Brand character in the film may have been modeled on me. Michael Caine told me so, but director Christopher Nolan never told me himself. Perhaps Chris didn’t want me to get a swelled head. 
I was exceedingly ignorant of ﬁlmmaking when I got involved with Interstellar. This book would have helped me a lot as a guide, as I stumbled through my contributions to the ﬁlm, gawking at everything happening around me. 
It was producer Lynda Obst who lured me to Hollywood. Together we authored a movie treatment in 2006 that became the seed for the ﬁrst three drafts of Interstellar’s screenplay, written by Chris’s brother, Jonathan “Jonah” Nolan, in the late 2000s. It was exciting to be included in discussions with Jonah and Lynda, as Jonah crafted his three drafts and then turned the screenplay over to Chris. 
Although the ﬁnal movie bears only a little resemblance to the story in Lynda’s and my original treatment, it adheres to our vision that a wide range of real science be woven tightly into the ﬁlm’s fabric. It’s been my pleasure to help Chris and Jonah do that weaving, from beginning to end. 
Chris has remarkable intuition about science. We discussed the movie’s science every few weeks from January through May of 2013, as he integrated Jonah’s version of the screenplay with a script of his own, and transformed their union into Interstellar’s rich and complex ﬁnal script. Sometimes our conversation would lead, organically, to new science ideas for the ﬁlm. Other times, Chris would describe a new idea he was thinking to incorporate, and I’d respond on the spot that I didn’t see how to make it ﬁt with the physical laws that govern the universe. Then I’d go home, sleep on it, and in the middle of the night I would have an inspiration. The next morning I’d write Chris a note about how all was okay with his idea after all, or about how to make it work. And we’d sometimes follow up with a phone call to wrap up loose ends. 
In May, as his screenplay neared completion, Chris sent visual effects supervisor Paul Franklin over to my home to talk about the movie’s visual effects. I’m so naive that I didn’t know who Paul was; only afterward did I discover he got the Academy Award® for the visual effects in Chris’s movie Inception. Paul invited me to work with him and his team at Double Negative in London, to ensure that the images of Interstellar’s wormhole, its black hole Gargantua, and Gargantua’s accretion disk were scientiﬁcally accurate. Thus began a wonderful, summer-long collaboration. 
I fed to Oliver James—at Double Negative—equations describing the propagation of light rays through the warped space-time around black holes and wormholes. Oliver wrote a sophisticated computer code based on my equations. His code produced images of what stars, nebulae, and an accretion disk really would look like to a camera in orbit around Gargantua or traveling through the wormhole. I thought that was the whole story. But no . . . Absolutely essential were the rich artistic details added by Eugénie von Tunzelmann and others at Double Negative, especially the details of the galaxy in which Gargantua lives, and the accretion disk. The result, after much iterating and vetting by Paul and Chris, are the images you see in Interstellar: the ﬁrst Hollywood movie ever to accurately depict black holes and wormholes and their environments.
In July and August 2013, with ﬁlming about to begin, I had independent emails from Matthew McConaughey and Anne Hathaway, asking to talk about the movie’s science. Matthew and Anne were 
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struggling to understand black holes, wormholes, quantum physics, and the ﬁfth dimension—concepts that Anne’s character, Dr. Amelia Brand, knows cold, and that Matthew’s character, Cooper, learns as the ﬁlm progresses. I had a two-hour meeting with Matthew and a ninety-minute phone call with Anne—two of the most interesting conversations I’ve had in a long time. I came away impressed with their smarts, their dedication, and their wide-ranging curiosity. 
One day in October, with ﬁlming in Canada and Iceland ﬁnished and in-studio ﬁlming in full swing in Los Angeles, Emma Thomas—Interstellar’s lead producer and Chris’s partner in life and ﬁlm—toured me through the Endurance set. It was a full-scale mockup of the spacecraft’s command and navigation pod: 44 feet long, 26 feet wide, 16 feet high; suspended in midair; able to shift from horizontal to nearly vertical; exquisite in detail. It blew me away and piqued my curiosity. 
“Emma, why build these enormous, complex sets when the same thing could be done with computer graphics?” I asked. “It’s not clear which would be cheaper,” she responded. “And computer graphics can’t yet produce the compelling visual details of a real set.” Whenever possible, she and Chris used real sets and real practical effects. 
The realism of Chris’s sets was impressive. I spent several days in November on set in Professor Brand’s ofﬁce. A team led by Gary Fettis—the Interstellar set decorator—had borrowed from me a bunch of books and journals about astrophysics and gravity, to be used on the set. When I arrived to write equations on the Professor’s sixteen blackboards, I discovered not only my stuff there but lots more relevant books and props that had been gleaned from elsewhere. It’s testament to Chris’s thoroughness and style that his sets are ﬁlled with rich realism, much of which never appears on screen but would if he had turned the camera in a different direction while ﬁlming. 
I watched Chris direct Michael Caine as Professor Brand and Jessica Chastain as Murph in their scenes in his ofﬁce. I was amazed at his skill and theirs in getting just the right nuance of voice and facial expression. And I was intrigued by the actors’ different styles. Jessica was precise in her acting; from one take to the next, precisely the same words, vocal tones, and facial expressions unless directed otherwise. Michael varied his dialogue from take to take; no two takes were quite the same. And Chris seemed completely at ease with this. He and Michael have done six movies together. 
Chris used just one camera, an IMAX®. He shot the same scene a half dozen or more times with the camera in one location, then a half dozen or so in another, and then in a third; by contrast, many 


directors would use several cameras simultaneously. As each take proceeded, he watched intently what the camera was seeing on a handheld monitor. At this pace, and with time for quietly instructing the actors and camera and sound crews between takes, that day of ﬁlming produced just one or two minutes of movie. No wonder ﬁlming began in August and didn’t end until December! 
One day in April 2014, during post-production, Chris asked me to visit the editing rooms near his home to consult with him and Lee Smith, the film editor, about the Endurance’s trip through the wormhole. There, I was amazed to see a dozen assistant editors, all working in parallel to bring the ﬁlm’s images into the forms that Chris and Lee wanted. 
And in June, when Hans Zimmer’s wonderful music, and other sounds, were being edited into the ﬁlm, Chris and sound designer Richard King showed me the sound stage at Warner Bros., where a half dozen editors were working together. The movie’s sounds—wind, rustling leaves, insects, birds, footsteps, soft music, and much, much more, all integrated together—ﬁlled the stage, a huge room the size and shape of a small movie theater. The sounds were exquisite, rich, and complex, like nothing I’d ever heard before. I stood there quietly, hypnotized. 
And when I was shown an early cut of the full movie, I was overwhelmed. Although I knew the story and dialogue forward and backward, I found myself ﬁlled with emotion, and even crying as I watched Cooper struggle to reach his daughter. The compelling power of Interstellar is a testament not only to Christopher Nolan’s genius but to the contributions of the huge team that worked with him, and to Chris’s and Emma’s skills at organizing and leading this huge team through a very complex production process. This book presents the in-depth story of their successful work together. 


above Christopher Nolan and Kip Thorne discuss interstellar phenomena.


9






	
			

	  		





	
			

	  		

Only the voyager perceives the poignant loveliness of life, for he alone has tasted of its contrasts. He has experienced the immense and wild expansion of the spirit outward bound, and the contracted heartburn of the homecoming. He has explored the two infinities—the external universe—and himself. 
—Rockwell Kent1
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Part ONE 
Mission of Survival







	
			

	  		





	
			

	  		

Chapter 1: The Ultimate Frontier


A new breed of pilot flew the lonely Mojave Desert sky in the 1950s, routinely risking death to push the limits of prototypal planes with names like Skyrocket and Shooting Star. Many test pilots were combat-tested in World War II or tangled with enemy MiGs over Korea. Some earned the title of “ace” for at least five confirmed kills: “Knights of the Right Stuff!” exulted Tom Wolfe, coining the ringing phrase that has come to define the first fliers of the dawning Space Age.2 
One ace with the Right Stuff was Chuck Yeager, a standout in a firmament of indomitable airmen. In October of 1947, Yeager was assigned to fly the Bell X-1, a $6-million-dollar aircraft, the first capable of flying faster than sound. While horseback riding the night before the flight, Yeager was thrown and broke a couple ribs. But the next morning, broken ribs and all, Yeager and the X-1 were dropped from the bomb bay doors of a B-29 at 20,000 feet. He rocketed tens of thousands of feet higher, until he flew faster than anyone had ever flown—his breaking of the seemingly unassailable sound barrier was announced with the first sonic boom.3 



In 1958, America turned to outer space when President Dwight Eisenhower formed the National Aeronautics and Space Administration (NASA). The short list of potential astronauts—literally “star voyagers”—included submarine crew, deep-sea divers, arctic explorers, even parachute jumpers.4 But it was test pilots who made up the seminal Mercury program, what Life magazine called “the supremely dramatic story of man’s first efforts to leave his native Earth.”5
Recapturing the early space program’s spirit of adventure is one of the driving themes behind director Christopher Nolan’s Interstellar. Jointly produced by Paramount Pictures and Warner Bros. in association with Legendary Pictures, Nolan’s company Syncopy Inc., and Lynda Obst Productions, Interstellar is Nolan's first film since The Dark Knight Rises, the final chapter in his epic Batman trilogy. 
“I’ve always been interested in making a film about space because, to me, space exploration has always represented the ultimate frontier,” Nolan explains. “It’s about 


OPPOSITE Matthew McConaughey as Cooper, displaying the laser-focused, forward gaze of the star voyager. 
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the absolute extremities of human experience and trying to define our place in the universe; what our existence means in the universe. For a filmmaker, that opens up an infinite set of possibilities in terms of putting characters at the extremes of what human beings have ever done and can ever imagine doing.” 
Interstellar is set during an unspecified time in the future, an era when the planet is running out of food. Cooper, the widowed head of a small, tight-knit family, is a former NASA pilot and engineer forced, like many, to scratch out a subsistence living on his family farm. Space exploration has become irrelevant in a starving 


world, but Cooper learns that NASA has been operating secretly for years and that the space agency wants him to pilot a mission to search for habitable worlds. It will be a true star voyage, traversing an interstellar wormhole near Saturn to a distant galaxy, a journey beyond space and time—but Cooper pledges to his daughter that he will come back to her. 
The production adhered to Nolan’s preference for realism and getting visual effects shots “in-camera” wherever possible, a daunting challenge given the story’s interstellar journey. Instead of depending on greenscreen and replacing those placeholder spaces with computer-generated 
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“It’s about the absolute extremities of human experience and trying to define our place in the universe.”


effects in post-production, every aspect of filming would be grounded in tactile reality, from the lay of Cooper’s farmland to the control switches in his spacecraft. 
“No one handles the sheer mass and scale of a world as well [as Christopher Nolan], in my opinion,” says actor Matthew McConaughey, who plays Cooper. “Part of why it works so well is he goes from intimacy, heart, humanity, and very personal things to the vast scope. [A Nolan production] is an incredibly tightly run ship. If there’s a huge stunt that’s [supposed to take] two days, he’ll have that son of a bitch shot before lunch on the first day. Before the smoke has cleared, he’s like: ‘Next!’”
“I’m not a big fan of greenscreen, because you get color pollution [green “spill” on the live-action photography], and there are a lot of tricky issues to deal with,” Nolan says. “And it’s very, very uninspiring to shoot with greenscreen because you’re not looking at anything; you’re only looking at the foreground. I wanted the actors to really feel they were in the environments. I’ve always taken the approach of trying to do as much in-camera as possible, because I think you just get something you can believe in. Audiences today have spent decades watching computer-generated imagery, and they’re very, very good at spotting it. If you can present something they haven’t seen before, something real, you get a moment that means more. 
“The real focus for me, in terms of the execution of the film, was to try to put the audience into the spaceships, and into the shoes, of the astronauts exploring these new worlds and new galaxies,” Nolan continues. “We decided to use a lot of different technological approaches to [realize] that. We were shooting in large-format IMAX® photography, and we built very realistic sets that could put the actors and the audience into the capsule-type environments necessary for this kind of space exploration. We also traveled across the world to try to get the scale and geography [for other planets], to give the audience a tactile sense of the journey the characters go through. That’s what I’m really excited about, for the audience to get a sense of the spectacle of a great interstellar journey.” 
The approach included grounding the conjuring of theoretical phenomena—wormholes, black holes, time 
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