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PREFACE

I’VE NEVER BEEN WHAT YOU’D CONSIDER A TYPICAL ASTRONAUT. I’ll admit, coming out of high school I wasn’t exactly the next Neil Armstrong. I was a gangly, scrawny, working-class kid from Long Island with bad eyesight and a fear of heights. I didn’t know anyone involved in the space program. I didn’t even have anyone I could talk to about how to find people involved in the space program. I had no road map, and no clue. Still, I made it. I had just enough smarts and talent and luck, but what I mostly had was determination, perseverance, and grit, combined with a passion that kept me going every time I got knocked down—and I got knocked down a lot.

Ironically, since leaving NASA in 2014, the character traits that made me “not your typical astronaut” have actually allowed me to become an excellent former astronaut. Through my appearances on The Big Bang Theory, national news, late-night television, and countless specials for National Geographic and the Discovery Channel, I’ve been able to connect and communicate with audiences around the world about what the space program is really like and what going to space really means.

In performing that role over the past nine years, along with my teaching at Columbia University, I’ve given hundreds of speeches and presentations to audiences across a wide variety of fields—medicine, finance, insurance, information technology, manufacturing, higher education, and many others. At first, I wasn’t sure my stories would resonate with those audiences. But I soon found that what made my experiences relatable was the fact that I wasn’t a natural. I’m not Neil Armstrong. Or Lebron James. Or George Clooney. Most of us aren’t. Most of us can relate to the experience of being an outsider in a place we don’t always feel we belong. Most of us can relate to the experience of struggling to keep up while everyone else around us appears to be flying high with seemingly no effort at all.

The truth is, if you’re not born to it, you have to work for it. It just so happens that my journey from Long Island all the way to the stars is a pretty extraordinary example of what that’s like. I would never have become an astronaut without working hard and figuring out the best ways to work smart. Talking with people after my speeches—everyone from aspiring graduate students to young professionals to successful executives—I gradually came to realize that the stories that truly hit the mark with people were the ones with a message and advice they could take forward into their daily lives.

This feedback inspired me to write a book that would take the lessons of spaceflight and my other life experiences and share them with a wider audience. It’s a collection of things I learned during my time at NASA and beyond, with guidance as to how to apply them to one’s personal and professional life. This is not a book about how to become an astronaut. It’s a book about how what I’ve learned as an astronaut can help anyone become whatever they want to be. Landing a man on the moon is often regarded as the high-water mark of human effort and achievement—the pinnacle of what we can achieve when we set our minds to something and work together to attain it. To this day, whenever the government or an organization sets out to do the impossible, we call it a moon shot. We all have our own personal “moon shots” we’d like to take in life, but as mission control will tell you, doing one big thing really means getting a thousand little things right along the way. Moonshot is the book that will show you how to do that and help set you on the path to achieving your personal and professional dreams.







ONE IN A MILLION IS NOT ZERO

THE ODDS ARE AGAINST YOU. DO IT ANYWAY.

ON THE EVENING OF MARCH 30, 1992, I WAS IN THE tiny kitchen of my tiny apartment on Massachusetts Avenue in Cambridge, Massachusetts, getting a snack before hitting the books—again—to finalize my doctoral thesis for my upcoming graduation in June. In the living room behind me, the Oscars were on TV. Billy Crystal was the host. I was kind of half paying attention to the broadcast while I poked around in the fridge, but then I heard the announcer say they were going live to the crew of the space shuttle in orbit.

Since the day Neil Armstrong walked on the moon, anything remotely related to the space program would immediately pique my interest, so I put down my milk and Oreo cookies and strolled over to the television to get a closer look at the downlink from the shuttle to the awards ceremony in Los Angeles. In the segment, the crew of STS-45 had an Oscar statuette they’d flown into space, and they were flipping it around in the air and doing a jokey bit of banter with the presenters back on Earth.

I can only assume that some clever public affairs officer at NASA had planned this big publicity event because, well, at the time, NASA needed it. Nineteen-ninety-two was a tough year for the space program. Plans for a permanent space station—which at the time was called Space Station Freedom—were in peril amid budget cuts. There was a question about whether we were even going to have a space station at all. It wasn’t until 1993 that the program would be redesigned and renamed. Only then did the International Space Station come to life, narrowly approved by Congress. But the problem went beyond any one program. The economy was tanking that year, and the aerospace industry was shrinking along with it. It seemed like everyone was laying people off.

I was in a pretty despondent mood myself. I’d been fighting for years to make it through MIT and finish my PhD. Only now that I’d almost made it, I was graduating into an aerospace job market that was going through a downturn. My goal had been to move down to Houston and find a job in the space program, with the hope that it would help my chances of becoming an astronaut. I was looking for something in space robotics operations or engineering research at the Johnson Space Center (JSC) or at one of the major aerospace contractors. But nobody was hiring, and the one prospect I did have—an engineering job for an oil company—was, in my thinking, too far removed from my interests and a potential detour from my dream of getting into space.

That dream, the idea of following my heroes into orbit, had already lived and died a thousand times in my imagination. When you’re young, anything is possible. Ask a kid “What do you want to be when you grow up?” and you’ll get answers so full of boundless hope that you can’t help but smile. They want to be rock stars, paleontologists, paleontologist rock stars. You name it. That was me at six years old the morning after Neil Armstrong and Buzz Aldrin first walked on the moon. I asked my mom to take the elephant costume I’d worn in the school play and turn it into an astronaut costume. I put it on and I got my Astronaut Snoopy toy and together we had wonderful backyard adventures on the moon for the rest of that incredible summer. I knew exactly what I was going to be when I grew up.

Unfortunately, as you get older, sometimes those dreams run headlong into this thing called reality. You start to encounter all the obstacles that life puts in your way—academic hurdles, financial constraints. Even worse than hitting those external obstacles, you start to come up against the limitations you put on yourself. For me, that moment came when I was eight years old on a weekend visit to High Point, a towering mountain peak in upstate New York near where my father grew up. This mountain had the most wonderful view of the surrounding farmland and countryside, and that wonderful view terrified me. That was the day I discovered that I was afraid of heights, and I couldn’t imagine there was a world out there where you could be an astronaut who was afraid of heights. I was never going to grow up to be Neil Armstrong.

Over the years that followed, my space dream waxed and waned. I lost it completely for a while, only to feel the passion come roaring back when I was a senior in college and saw The Right Stuff, the movie about the original Mercury 7 astronauts and the test pilots who pioneered the early days of the space program. I immediately read the book of the same name by Tom Wolfe and wore out my VHS tape of that movie. Deep down I knew that, somehow, I had to try to be an astronaut. Then I got skittish and scared again. I felt like I had to settle down and get a real job, and I ended up in a corporate cubicle at IBM for a spell. A great company to work for, and it was a good job but not necessarily the best position for me to pursue my dream of flying in space.

Then, in January 1986, the space shuttle Challenger explosion happened. It reminded me how short life can be and how important it is to live your life—and even risk your life—in the pursuit of something you love. That epiphany inspired me to make a change and pursue a career in the space program. It put me on the path to MIT and my tiny apartment on Massachusetts Avenue. Only, because of the economy and the job market and the uncertain future of the space program itself, I was way down in the dumps again. I’d already applied to and been rejected from the Astronaut Program once. Now I was looking at job offers from non-space-related companies, putting my space dream in jeopardy all over again.

But watching this shuttle crew on the Academy Awards, smiling and floating together in outer space, I was transfixed, almost in a trance. All I could think was “I have to be one of those people.” With absolute clarity, I knew I wanted more than anything to be an astronaut. However, a moment later, a second thought came through my head. “But you’ll never get to do that, Mike. Becoming an astronaut is impossible.” So few people were picked to actually become astronauts that the odds were overwhelmingly stacked against me. “It’s absurd,” I thought. “It’s a one-in-a-million shot.”

But then I did the math. I put my fancy MIT degree to use, and I made the calculation that kept my space dream alive. “One in a million is not zero,” I thought. “It’s just a really small number: 0.000001.” It’s a decimal point followed by a lot of zeroes with a 1 at the end. Which, by definition, is not zero. It’s only when you don’t try that the 1 at the end of the zeroes disappears. The only way to make a task truly impossible is to not try or to give up in the face of adversity. Once you give up, you know the outcome with certainty. You have a 100 percent probability of not achieving your goal. That night I came very close to giving up, as I had on many other occasions. But thanks to my quick math, my will, and my determination, my one-in-a-million shot didn’t collapse to zero.
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I SUBMITTED MY FIRST APPLICATION TO NASA’S ASTRONAUT Program in 1989. After about eight months of waiting, I got a letter back. I quickly opened it. It was on official NASA letterhead. It said, “No.” There were other words on the page, but a simple “No” would have sufficed and saved the taxpayer some money on ink.

In 1991, as I was working on finishing my PhD, NASA announced they were now accepting applications for the Astronaut Class of 1992. “Great,” I thought, “I can graduate and head right to NASA.” I dropped application number two in the mail. I waited a few months, had my “one in a million” epiphany watching the space shuttle crew on the Oscars, and then a few weeks later I received NASA’s official response on my second application. This was a different letter than the first letter. They changed the date at the top. Other than that, it was the same exact rejection I’d received two years earlier. Still, I didn’t let it faze me. I made myself remember that as long as I kept trying, I still had a chance. It also helped that I’d been fortunate in my job search. Despite the ongoing recession, I’d been hired as a research engineer by McDonnell Douglas Aerospace in Houston, Texas. I’d be working on space robotics projects hand in hand with engineers from the Johnson Space Center.

A few years later, NASA again announced they were looking for more astronauts, and I put application number three in the mail. This time I did not receive a letter. I received a phone call. NASA reached out in person this time to tell me I’d made the cut for the interview stage. I was now 1 out of 120 finalists for the Astronaut Class of 1995. My odds were looking better… or so I thought.

The astronaut job interview is more than just an interview with the Astronaut Selection Board. It’s a whole week of examinations and hurdles to jump. There are written tests, IQ tests, personality tests, social events. There’s an ethics test with a lot of weird questions like “It’s okay to kill someone if…” Then over the course of the week you have a series of medical exams. They check you out from top to bottom, like you’re a lab rat. They look in your ears, down your throat. There are brain scans. CAT scans. Blood samples. Urine samples. Stool samples. They do an ultrasound of all your internal organs, looking for tumors or aneurysms. They stick a camera up your rear end and check in there, which was new for me. On one day they give you a heart monitor to wear for twenty-four hours to track any irregularities in your heartbeat. They’re looking for anything they can find wrong with you anywhere. By the time it’s over you’ve been poked, prodded, and picked over in ways you didn’t even know were possible. They kept me there until they got to know me very well. Then, after getting to know me very well… they rejected me again. Only this time, not only was I rejected, I was medically disqualified. Because of my eyes.

I’d known my eyesight was bad since seventh grade. I first realized it in the stands at a Mets game. I was trying to write down the lineup on my scorecard, and I couldn’t read the scoreboard across the field. I got glasses, but I hated them, so I didn’t use them that much. I tried wearing them playing baseball once, and I took a line drive to my face that broke my nose. I figured that was a sign to put the glasses away. After that I went around not seeing well most of the time. When I got to eleventh grade my eyes were bad enough that I had to squint to see the basket on the basketball court.

I finally gave in and started wearing glasses and contact lenses, and from then on, I was fine. Not knowing any pilots or astronauts personally, and not being from a military or an aviation background, I had no idea how important my eyesight would be one day. Today they have LASIK and other procedures, and NASA has completely changed its vision standards for astronaut selection. But back then, to be an astronaut or to fly in the military you had to have 20/20 vision, or darn close to it. I’d been happily going along, pursuing my space dream. Devoting years to getting my PhD. Blithely unaware of the fact that my defective eyes all but guaranteed that I’d never be selected in the first place.

Okay, maybe not blithely unaware. More like in deep, deep denial. I’d been warned that my eyesight might be a problem, but I’d thought I’d found an easy solution. When doctors started prescribing contacts to people back in the 1940s, the first lenses they invented weren’t the nice, soft ones we have today; they were more like pieces of hard glass or plastic. Doctors noticed that people, after wearing these hard lenses for a while, would wake up one day and they could see without any assistance. I did a little research and I learned that the eyeball is a lens. Light comes in, hits the lens, and gets bent to hit the retina on the back of your eye. If it hits your retina at the right angle, you see 20/20. If it doesn’t, you’re either nearsighted or farsighted, and you get glasses or contacts to bend the light at the right angle so you can see. What these hard lenses would do is reshape your cornea—they’d flatten your eyeball, basically—bend the light, and you could see more clearly. The problem was that once you took the lenses out, after a couple days your eyes would go back to their original shape. The tissue would pop back to its natural resting place. But supposedly, if you stuck with it, you could get your eyes to see better unaided by glasses or contacts for at least a little while. This process in which hard contact lenses are used to reshape your eye is called orthokeratology.

Back when I’d first started applying to NASA, I’d found an eye doctor who specialized in orthokeratology. He prescribed some of these hard lenses, and my vision got better. It would even stay better for a couple days after I took the lenses out. “Problem solved,” I told myself. But it wasn’t. Not really. Not to NASA’s standards. I just let myself believe that I’d found an easy solution because I was too scared to confront the truth out of the fear that it would derail my dreams forever.

As I went through all the psychological and medical tests during my week of interviews at NASA, I was subconsciously hoping for something to be wrong with me other than my eyes. Something so far out of my control and so thoroughly crushing that I could throw my hands up and say, “Well, that’s life. Nothing I can do.” No such luck. I was clean as a whistle. My organs were good. My rear end checked out. My hearing was pitch perfect. My psych test came back with good results: 100 percent sane. I had met and surpassed every single medical criterion for the job, except one. My eyes. They couldn’t correct my eyesight to 20/20, my unaided vision was beyond limits, and the orthokeratology lenses had left me with a flat eyeball in my head—all grounds for disqualification.

“With these results,” the flight surgeon told me, “there isn’t a chance you can even be considered. You’re medically disqualified.” The words just hung there in the air: medically disqualified. Not “underqualified” or “in need of more experience,” but physically and genetically unfit for service. My application folder was stamped with a big red DISQUALIFIED, and I was done. Game over.

Once NASA learns that you’re medically disqualified from the Astronaut Program, you can no longer be considered for the job. They won’t even read your application. I could have gone on to make a great discovery in robotics or accomplish some brilliant feat in engineering, and NASA wouldn’t even spend one second taking a look. I was crushed. By that point, it’d been ten years—ten years of my life spent working toward this goal. I didn’t know whether to feel angry or sad or frustrated or what. My whole body was numb. One in a million had in fact turned to zero… or so it appeared.

To make myself feel even worse, after I got the news, I called up Duane Ross, manager of the Astronaut Selection Office, and asked whether I could come by and talk to him. I wanted to know if there was anything, anything, I could do. Duane had been managing astronaut selections since the Shuttle Program had begun. He was the warmest, most gracious guy, always smiling. He told me to stop by and we sat down. He couldn’t have been nicer. He said, “Mike, I just want you to know we were all really disappointed when those medical results came back. I can’t tell you we would have picked you, but I can tell you that you were one of the people we were talking about. Maybe you wouldn’t have gotten it this time, but you might have gotten it in a future selection.”

To hear him say that broke my heart: They were interested in me. I was so close. It was right there in front of me. I called some of the astronauts on the selection committee and asked them if they minded giving me their feedback, too. They all took the time to speak with me and not one of them said, “Hey, this isn’t really worth your while. Good luck.” If they had, I think I might have given up. But they didn’t. Every single one of them took me aside and told me, “You know, if you can do something about your eyes, you really should give it another try.”

At that point I decided that, if I was going to be told no, I wanted to be told no. I didn’t want to be told “We wish we could have.” After everything I’d invested, all the work I’d done, I knew that I couldn’t bring myself to stop trying. There was only one thing I had to do: I had to learn how to see better.

Monday morning I was back at work at McDonnell Douglas and I ran into my boss, former NASA astronaut Bob Overmeyer, in the hall. “What happened?” he asked.

“I got medically DQ’d.”

“Your eyesight?” he said, shaking his head. As a former Marine test pilot, Bob knew about the eye test all too well. For as long as there have been planes in the sky, pilots and astronauts have been running scared from the eye exam. Standards have now changed, but back then pilots would do all kinds of wacky things to try to beat it. Because you could be the best, most qualified pilot in the world and then get benched for this rule that’s 100 percent beyond your control.

“I fought those tests for years,” Bob said. “You know what I used to do? I’d dehydrate myself. I’d always schedule the exam for Monday morning, and over the weekend I wouldn’t drink anything. I’d run like crazy, get all the water out of my system. That way you dry out the eyeball and make it stiffer and it bends the light better.”

“Okay,” I said. “Makes sense. I’ll give it a try.”

“Good. Don’t give up. You’ll get another shot, and you may get back into this thing.”

That same afternoon I was over at the Johnson Space Center and I ran into one of the astronauts, Kevin Kregel, who was an Air Force test pilot. I told him what had happened.

“Those darn eye tests,” he said. “They’ll kill you every time. But you know what you gotta do, right?”

“What’s that?”

“Drink lots of water. Drink as much water as you can, for days. The morning you go in, don’t even take a piss. It’ll make your eyeball more viscous and it’ll bend the light better.”

“Right. Will do.”

It actually made me feel better knowing that nobody else had a clue what to do either. And both Bob and Kevin had faced the same obstacle and overcome it. That gave me hope.

As I resolved to find a way forward, the best advice I got came from my neighbor, another astronaut, Steve Smith. “You have to look at this like any other engineering problem,” he said. “You have to collect all the information and data you can and figure it out.” He was right. I hadn’t been dealing with the problem in the right way. I hadn’t been to an eye doctor in two years. I’d lulled myself into believing that orthokeratology was the easy fix, but that had just been a way to avoid facing my fear. I would have known more about NASA’s stance on orthokeratology if I’d just been up-front and asked, but I’d been too scared to bring up the subject of my eyes at all. I thought I could tiptoe around the problem when what I needed to do was tackle it head-on: admit that I needed help and get help.

The first thing I did was ditch the orthokeratology lenses so my eyeballs would heal and return to their natural shape. Then, per Steve Smith’s advice, I put on my engineering hat and started to work the problem. My research eventually led me to a program of exercises known as vision training, which you can use to train your eyes and brain to relax, and that way you can focus beyond the object you’re looking at so that the object itself comes into a clearer view—you actually can learn how to see better. It just takes time.

For the next seven months I had only one goal: fix my eyes. I found and made an appointment with an optometrist who specialized in vision training, Dr. Desiree Hopping. When she walked in to our first appointment, I was sitting in the examination chair, and she gave me a curious look.

“You’re here for vision training?” she asked.

“Yes!” I said, enthusiastically. “Is there a problem?”

At that point she told me that she’d only ever worked with children because their vision is still developing. She wasn’t sure if the training would work with adults. I assured her that I could be so immature that she wouldn’t notice a difference between me and any ten-year-old. I begged her to help me, and she agreed.

The first thing she did was give me a new pair of glasses with undercorrected lenses; they would force my eyes to work harder all day long, making my eye muscles stronger. Then she gave me a bunch of exercises to do. There was one where I had to stare at a bunch of marbles spaced out on a string at different intervals, shifting my focus to each one. Then I had to stare at different eye charts at different distances to train my eyes to focus on an imaginary point beyond where the chart was, causing the letters on the chart to get sharper. All this required deep, deep concentration. I had to do this dead stare for minutes at a stretch, no blinking. I looked like my grandmother giving you the evil eye. I’d go to the office every day and work on my robotics research for the space program. Then I’d come home, eat dinner with my family, get my daughter to bed, and then sit up doing these vision exercises. But it was working. I kept going back to Dr. Hopping every two weeks to get my eyes checked, and they were getting better, bit by bit.

By the time my son was born in July 1995, my life had turned completely upside down. I’d taken a job as a professor at Georgia Tech in Atlanta. At practically the same moment that we packed up and moved east, NASA announced that it was starting its search for the next class of astronauts a year earlier than planned. Along with my application packet, I submitted a report from my eye doctor detailing the progress I’d made with the vision training to try to get the medical disqualification overturned. Then, that September, right when I was still unpacking the boxes from our move to Atlanta, I got a call from Teresa Gomez in the Astronaut Selection Office asking me to fly back to Houston. They were looking at applications again, she said, and mine was in the good pile. The flight surgeon said my eyes had improved enough that they were willing to let me come back and try again. There was one catch: I had to fly back at my own expense and do just the eye exam to officially overturn the medical disqualification. If I passed, I’d be back in the running. If I failed, I was out of luck.

So, I flew back the first week of October to take the exam. The NASA optometrist mapped my eyeball, and it was healthy. He corrected me to 20/20, and that went fine. Then he tested my unaided acuity. I used my vision-training techniques and I passed, putting me back in the pool of eligible candidates. I flew back to Atlanta, taught for two weeks, then flew right back to Houston again. I went in for the physical, did the psych test, the ultrasounds, the camera up the rear end. Everything was checking out. But there were still a million reasons why I wouldn’t get it: I was up against a completely different group of candidates than last time, they might have hired a better robotics guy the year before, and so on. But I was feeling good about my odds.

About midweek, I stopped off to talk to Ranier Effenhauser, the flight surgeon overseeing my group of applicants. As I was leaving, he said, “We’ll see you tomorrow for the eye exam.”

I wasn’t sure I heard him right. “The eye exam?” I asked. “I already passed the eye exam.”

“Yeah, but that was three weeks ago,” he said. “Something could have changed. It must be done at the time of selection.”

My heart sank. “But I just did it.”

“No, no, no,” he said. “That wasn’t official. I’m sorry, Mike. This is what we have to do.”

I couldn’t believe it. It was like a punch to the gut. But it was what it was. You do what you have to do. The next afternoon I went back to the flight surgeon’s office to put myself through the wringer one last time again. I sat down with the optometrist, and I sweated and strained my way through every part of the test. When I was finished, he showed me the results.

“Congratulations, Mike,” he said. “You did it. Good luck.”

I sat there, stunned. I couldn’t believe it. The next day I went by Ranier Effenhauser’s office for the results of all my other tests. “Everything came back okay,” he said. “Now leave. Get out of here before anybody has a chance to find anything wrong with you.”

I didn’t walk out of the office that day. I flew. I was walking on air. The whole thing seemed so impossible, so crazy, but it worked. It worked. It was a miracle. Getting your eyes to see better than they normally see is pretty close to impossible. It was proof that no obstacle in life is too great to overcome—that one in a million is not zero. Six months later I got the “good” phone call from NASA. I was accepted into the NASA Astronaut Class of 1996!




[image: image]







RIGHT IN THE MIDDLE OF ALL THE CRAZINESS WITH MY EYES and reapplying and taking the eye exam over and over, there was one moment I’ll never forget. Before NASA called me back in, right when I’d just arrived in Atlanta for my new teaching job at Georgia Tech, I met a new colleague in the engineering school. Like me, he had also applied to be an astronaut and made it to the interview phase only to be rejected in the end. Hearing my tale of woe, he graciously invited me and my family to his house for a barbecue.

The afternoon we got together, I slowly came to realize how amazing this guy was. He was about my age but had a strong teaching record and research program and was already well on his way to getting tenure, which meant he was well ahead of me in his career. He had a nice house and family and just seemed like a good dude. I was a little in awe of him, to be honest. It felt obvious that if NASA had passed on him there was no way they would ever take me.

While he was flipping burgers, I asked the inevitable question: “So, do you think you’ll apply again?”

He paused, put down his burger flipper, and turned to me. “No, I don’t think I will,” he said.

“Why not?” I asked.

“Well, they already turned me down once,” he said. “I figure they’ll just turn me down again.”

That response just shook me to my core. I was shocked. I realized right then that he had given up, which meant his chances had gone from one in a million to zero. I am confident that he made that decision for the right reasons. Choosing an academic career over becoming an astronaut is not a bad choice. But for me, making a decision to give up on my dream after coming so close was unthinkable.

Today, when I tell people about all the obstacles I’ve had to overcome, they often ask me, “What was it that kept you trying? Why didn’t you give up?” My answer is that I could never imagine giving up my dream like others who applied once to NASA, got turned down, and decided that being told no was too painful to even try again. I tell people to remember that one in a million is not zero, that there is always a chance as long as you try. But once you give up, you know the outcome with certainty.

It’s a rule that applies to virtually everything. Since leaving NASA and pivoting to the worlds of education and media, I’ve become friends with several television show creators and writers, including Bill Prady, creator of the hit television comedy The Big Bang Theory. Recently, Bill and I and another successful television writer decided to pitch a space-related comedy show to various studios, and we got a deal to write a pilot script. I was ecstatic. We got to work and wrote the script and poured months of effort into it. But then, when the studio read it, they passed. I was disappointed, but my agent told me that for every thousand television shows that get pitched about a hundred get deals to write a pilot script. Of those hundred, about ten get made into television pilots. Out of those ten pilots, perhaps one gets made into a real show with a season of episodes.

Most people would hear that and think, “It’s impossible.” But I know better. I know that one in a thousand is actually far greater odds than one in a million. So I sat down with my writing partners and we got to work making the script better. We haven’t sold it yet, but we’re not going to stop trying. Because it doesn’t matter if you’re writing a television show, going to space, aiming for a promotion at work, or putting together a piece of IKEA furniture, there is always a chance for success, however slim, and the only way to fail completely is to stop trying. Successful people are not those who never failed. Successful people are those who never let failure stop them.

It’s also worth remembering that pursuing a dream can lead to a happy outcome, even if it doesn’t work out the way you originally planned. If I’d never been selected as an astronaut, I still would have all the benefits of what I did along the way. The education and experiences I accumulated would have led me to a wonderful career and life, even if that life was not one of an astronaut. Furthermore, I would know that I tried to accomplish my dream, and the only reason I didn’t get it was because of forces far beyond my control. I wouldn’t have to live with the regret that comes with giving up.

So, when you feel like your dreams are out of reach, when you feel like the world is conspiring against you and you have no hope, remember that one in a million is not zero, and ask yourself these questions:


[image: image] Have I given it my best effort?

[image: image] If I give up now, knowing that I won’t know what might have happened if I’d kept trying, how will I feel ten years from now? Twenty years from now? Fifty years from now?

[image: image] Even if I never succeed at my goal, will my efforts in trying to reach that goal get me to a better place than where I am now, regardless of the outcome?

[image: image] Am I wasting my talents and abilities by not continuing to try?

[image: image] What example do I want to set for others: giving up or trying against all odds to succeed?

[image: image] Am I giving up for the right reasons, because I’m up against forces beyond my control, or am I simply afraid of failure?

[image: image] If I do let this dream go for the right reasons, what dream do I want to pursue instead?


And remember: as long as you try, there’s always the slightest opportunity for success, and you owe it to yourself to give your dream a chance to come true.







NO ONE LEAVES THE POOL UNTIL EVERYONE PASSES THE TEST

YOU CANNOT DO THIS ALONE. YOU WILL SUCCEED OR FAIL AS A TEAM.

IN THE DAYS AFTER RECEIVING THE PHONE CALL FROM NASA that I’d been selected as an astronaut, I paced the house relentlessly, giddy with excitement and anticipation, incessantly glancing out the front window to see if the mailman had made his daily delivery. I knew that the packet I was waiting for would be the next incredible step on my lifelong journey to space.

Then, finally, it came. Late one morning, I caught sight of the mailman, raced out to the street, opened the mailbox, and pulled out a large manila envelope from the Johnson Space Center. I tore it open right there on the sidewalk, thinking, “Oh, this is so great. I can’t believe it.” Inside was an information packet welcoming me to the NASA Astronaut Class of 1996. The cover letter started out with a glowing, congratulatory paragraph about how excited they were to welcome me. That put a big smile on my face. But the smile disappeared as soon as I got to the second paragraph. It was a warning. “Please practice your swimming skills before arriving in Houston,” it said, “as you will be required to pass a swim test in order to attend water survival training with the United States Navy in Pensacola, Florida.”

I couldn’t believe it. After years of in-depth interviews and invasive medical examinations and the most extensive background check imaginable, never once did anyone in the entire application process ever think to stop and ask me: “Do you know how to swim?” Because if they had, my answer would have been: “Uh… not really.”

I can only guess that the question never came up because NASA just assumed that certain life skills, like riding a bike or making a grilled cheese sandwich, were so basic and fundamental that any competent, functioning adult would have already mastered them. But I hadn’t mastered this one. At all.

Despite growing up on Long Island and being surrounded by the ocean my entire life, I hated swimming. Living that far north, no matter how hot the summers, the water was always cold. Or at least it felt cold to me. I was an extremely skinny kid, a human skeleton with zero percent body fat, so I was always shivering in the pool. I didn’t like having my head under the water, either. I couldn’t breathe, and I didn’t like getting chlorine in my eyes. Whenever I had to go to a pool party, I would just walk around in the shallow end, keeping my head dry and pretending like I was having a good time.

By the time I tried to learn to swim, it was already too late. Kids are supposed to start swimming lessons when they’re toddlers, before they know enough to be scared of the water. My mom didn’t get around to forcing me to take lessons until I was ten. Among working-class Italian Americans of the early 1970s, swimming, like camping, simply wasn’t a part of the culture. We didn’t go camping because “camping” was how people lived back in Sicily a hundred and fifty years ago, making do in stone houses that leaked. We’d had enough of that. We were civilized now. We came to America to live indoors, with air-conditioning. If we needed to cross a body of water, we would use a bridge or a tunnel.

Of course, there was the safety aspect of swimming to consider. You need to know how to swim in order to avoid drowning or being eaten by a shark. Which is why my mom had finally forced me to go, I suppose. But by then my mind was already set. I hated it, and I just couldn’t do it. Plus, I knew there was a better way to stay safe in the water—avoid it! So that’s what I did. I stayed out of the water whenever possible.

For a long time, even when I had kids and they started to swim, I stayed away. Getting my eyes to see better was a huge hurdle on my path to astronaut selection. But now, the one thing that I’d hated and avoided my entire life had become the new obstacle standing between me and my dream of flying in space. Our training would entail flying in a high-performance jet aircraft, the T-38, equipped with ejection seats and parachutes. If we ejected in an emergency over water, we would need to know how to survive in the water until rescue forces could come save us. Also, the space shuttle had an emergency escape system that allowed the crew to bail out over the ocean. To be qualified to fly in the T-38 or on the space shuttle, each astronaut candidate needed to complete water survival training, and in order to begin water survival training, each candidate needed to pass the swim test. There was no getting around it.

If the fact of having a swim test wasn’t daunting enough, I then proceeded to read what the swim test would entail. First: a timed long-distance swim demonstrating the breaststroke, backstroke, and sidestroke—three strokes collectively known as the “survival strokes” because they allow you to keep your eyes out for potential floating, burning debris from whatever accident had caused you to land in the water. Second: drownproofing, floating with an arched back and only your mouth out of the water, taking sips of air to fill your lungs so you can float for an extended period of time. Third: lifesaving, dragging an incapacitated classmate like a sack of potatoes through the water to safety.

And finally: after everyone was good and tired, treading water. This part was broken up into three timed sections. In the first section, you could use both your legs and your arms. In the second, you could use only your legs. And in the third, you had to keep your hands above the water until the whistle was blown. The whole battery of tests had to be accomplished while wearing a full flight suit, helmet, and boots (steel toed). All the steps had to be done one after the other, without leaving the water—and, if you failed any one portion of it, you had to start at the top and repeat the whole thing again.

Good luck to me.

I closed the mailbox and headed back inside. Over the next few days, my stomach-churning sense of dread slowly resolved into a steely determination to get past this no matter what. I realized I wasn’t so much scared of being disqualified and kicked out; I knew I’d find a way to pass, eventually. But I was more afraid of embarrassing myself. I knew my astronaut class was going to be stacked with all these super-athletic test pilots and military types. I didn’t want them looking at me like I was the nerdy, academic pointy head, flailing around in the pool like an idiot. But the reason I had that fear was because I didn’t yet understand the culture at NASA. I didn’t know that those super-athletic military folks wouldn’t be there at the pool to judge me. They would only be there to help me.
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BY THE TIME I REPORTED TO NASA THAT FALL, I STILL wasn’t a great swimmer, but I was much better than I had been when I received the letter. Once my spring semester ended, I spent all of June, July, and August dragging my kids down to the local pool. My daughter, Gabby, was three, my son, Daniel, was one, and they already could swim better than I could. But I would go every day and practice and practice and practice, flopping around in the water as the eight- and nine-year-olds swam circles around me and all these suburban parents just stared in my direction, like “What are you doing here, weirdo?”

I was feeling better the day we pulled into Houston, but I still knew one thing for sure: I was not an astronaut yet. Not even close. That had been made abundantly clear to me in the same packet I’d received months before, which let me know that my classmates and I were merely “astronaut candidates.” Or, as the veterans liked to call us: “ASCANS.” The Astronaut Class of 1996, the sixteenth group of astronauts selected by NASA, had forty-four members, the largest ever. Our class nickname was “The Sardines,” because we were going to be crammed into offices in our building at the Johnson Space Center. Only after the successful completion of two years of training would we get the coveted “Astronaut” job title.

My first week at NASA was pretty much like your first week at any job: filling out lots of paperwork for Human Resources about health plans, retirement plans, child care, and all the rest of it. But we also got to meet Neil Armstrong, which was not like anyone’s first week at any other job on Earth. Then, when Friday came, we were all ready to head home for the weekend when our class sponsor, Jeff Ashby, went to the front of our classroom to say a few words. Jeff was an experienced Navy test pilot who held the rank of Commander. He’d been an ASCAN in the class before us: “The Slugs.” (Or, as they called themselves: “The Flying Escargot.”) Jeff had demonstrated such good leadership skills in his short time at NASA that he was assigned to guide us through our training program.

“Listen up,” Jeff said. “Before we all go home for the weekend, I want to remind everyone that your training starts in earnest next week, and our first major event is the swim test.”

“Really??” I thought. “Can’t we do something else? How about a math quiz? Or a physics exam? Do we really have to start with the swim test?”

The joy I’d felt since arriving quickly soured into a miserable feeling of impending doom. Jeff then continued by asking for a show of hands. “Who are the strong swimmers in this group?” he asked. We had a few Navy-qualified divers in our class and a few others who were top-flight swimmers. All of them raised their hands. Then Jeff asked a second question. “Okay, more important, who are the weak swimmers in this group? And don’t lie to me. I need the truth here.” I sheepishly raised my hand along with a few other academic types, including my new dear friend Charlie Camarda, who, like me, grew up in the New York City area and never took to the water much.

Jeff then went on to say that everyone in the class who hadn’t raised their hand could go home. But those who had raised their hands, the strong swimmers and the weak swimmers, needed to stay after class and arrange a time to meet at a pool over the weekend. The strong swimmers were going to help the weak swimmers. “Because when we do this on Monday,” Jeff said, “we don’t want to leave the pool until everyone passes the test.”

Right then and there I knew I had entered a new world. In America, starting with the little gold stars we earn in elementary school, we’re geared toward measuring ourselves based on individual accomplishment. And though rewarding individual success certainly has its place, far too often it’s taken to extremes that threaten any kind of teamwork or collective action. In my previous jobs, that had almost always been the case. It creates a dog-eat-dog world where everyone’s trying to get theirs and nobody really trusts anybody else. And it becomes self-reinforcing because if you don’t feel like anyone’s looking out for you, then of course you have no choice but to look out for yourself.

With Jeff’s announcement about the swim test, I learned right away that what mattered in this world was what we could accomplish as a team. At NASA, just like in the military, your life depends on the next person’s life, so there’s none of this hyper-individual stuff. You still get judged on your own; you still have your own performance reviews and professional evaluations. But the metric you’re being judged on is how well you contribute to the group. You could be Michael Phelps and set a world record in the swim test on Monday, but if one of your classmates fails, then you also failed. Or, as in my personal situation, if you are the one who fails, then you’d be responsible for the whole team failing. Now I felt an entirely different kind of pressure. I was no longer worried about embarrassing myself. I didn’t want to be the one holding the class back, which was a different kind of motivation entirely.

Saturday morning, the strong swimmers and the “aquatically challenged” gathered together at the backyard pool of my classmate Peggy Whitson. It was amazing. I had Heidi Piper, a Navy diver, giving me pointers that had helped her in her career. I had Piers Sellers, a PhD earth scientist from England, showing me how he learned an easy way to swim the breaststroke as a schoolboy across the pond. From the moment we got in the water, I didn’t feel any kind of judgment or condescension from them. The weak weren’t a burden holding back the strong. It wasn’t “unfair” that they had to spend their weekend helping us. There was just the feeling that we were all in this together and we all needed to help one another be successful.

On Monday morning, the Sardines all got back together to get in the water at the Clear Lake Recreation Center, a local indoor community pool that NASA rents out for various training exercises that aren’t done at the Johnson Space Center. After dressing in the changing rooms, we all met at the edge of the pool in full gear: flight suit, helmet, and boots. I was still a bit nervous, but any anxiety I had was mitigated by the fact that I knew I wasn’t in this alone. Pretty soon, I was no longer filled with dread. I was actually having fun, which I never expected would happen. I had forty-three teammates backing me up, and we were not going to leave that pool until everyone had succeeded.

There was a great sense of camaraderie around the pool, too. My new Marine Corps buddy, Charles “Scorch” Hobaugh, had been through this sort of test before. He was going around getting everyone whipped up with a good esprit de corps. We also had Mike Fincke, the youngest ASCAN in the class, for which he was nicknamed “Spanky.” Mike was an Air Force guy who, despite coming out of the military, was maybe an even worse swimmer than I was. But the great thing about Mike was that he had a sense of humor about it. “When do we get to the sinking portion of the test?” he asked the instructors. The fact that Mike could be so lighthearted about his struggles helped me ease up on myself about my own.

We all got in the water and went through the different exercises. First the long-distance survival swim, then the rescue swim, the drownproofing, and, finally, after we were all good and tired from all of that: treading water. That, for me and for several others, turned out to be the real killer. It was brutal, an endurance test I felt was never going to end. When they blew the whistle for us to start the third and last phase of the test, raising our hands out of the water, I was already running on fumes. I knew if my hands went under the water even for a second, I would have to go back and do everything over again, with my whole class in the pool, waiting for me. Treading for dear life, with my hands in the air, I looked around for Mike Fincke. I told myself that if Mike was still going, then I could keep going, too. But as I craned my head around, I couldn’t see him at all. Then I spied him. Not him, really, but his hands. Mike didn’t have enough energy left to keep his head above water—fit guys don’t have any natural buoyancy—but he was holding his breath under the surface and kicking just hard enough to keep his ten digits dry. They said only your hands had to be in the air, and, by golly, Mike was not going to let his hands drop under that water. Right then I understood just how determined this group of people was.

Every single one of us passed that test. We were all winners, and we had won as a team.
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OVER THE YEARS THAT FOLLOWED, I CAME TO LEARN THAT succeeding as a team is only part of the story. Perhaps even more important is learning how to fail as a team. Winning is easy. It’s all high fives and congratulations. But what happens when things go bad and you lose? Do you throw one guy under the bus, or do you stand together and take responsibility as a team? A few times in my career I witnessed mistakes being made on orbit while I was supporting the flight in Houston. When the crew returned to JSC to deliver their debrief to the Astronaut Office, I would wonder how the issue was going to be handled. One particular incident on a flight clearly seemed like the fault of an individual crew member, and I was concerned that the miscue might affect their career. But during the debrief, the entire crew gave their perspective on what happened. They shared the responsibility. With that approach—owning all mistakes as a team—no one individual shouldered the burden. Lessons were learned, and careers were not negatively affected. But if the crew hadn’t stuck together, a very different result—namely, a black mark on an astronaut’s career—would have been the result.

My second spaceflight was STS-125, NASA’s Hail Mary attempt to repair the Hubble Space Telescope before the Shuttle Program shut down for good. Coming in the wake of the Columbia disaster, when we lost seven astronauts on reentry, STS-125 was considered a very risky proposition. During the last press conference before the flight, we were asked what we thought the chances were for success or failure. My friend and spacewalking partner Mike “Bueno” Good grabbed the microphone. He said that whatever came our way we’d face it together, as a team. We would succeed together, or we would fail together.

Bueno’s words were soon put to the test. On every space walk on that mission, Hubble seemed to throw us a curve, including during the last moments of our final space walk. I was inside the shuttle looking out onto the payload bay, going through the checklist while keeping an eye on the two spacewalkers outside, John Grunsfeld and Drew Feustel. John and Drew were finishing up a very long and intensive space walk. It was our fifth in five days; we would end up setting a team record for total space walk time on a shuttle flight. After successfully completing a long list of tasks, we were ready to do the final closeout of Hubble and the payload bay and call it a great victory.

One of John and Drew’s last tasks was to remove a protective cover that we’d placed over the low-gain antenna (LGA). About twelve inches long and shaped like a cone, the LGA is used for engineering data and is one of two redundant antennae. The high-gain antennae are where all the science and engineering data flows, so the LGAs are important but not critical. The small tip of the LGA was delicate and protected the antenna elements. So, before we even started our repairs, we’d installed a protective cover that shielded the LGA’s tip from any inadvertent contact with a spacewalker.

Now that the space walks were wrapping up, the protective cover was removed and successfully stowed, and John was doing a final inspection with only minutes to go. This was during a night pass, which meant we were orbiting across the dark side of Earth, away from the sun, with limited visibility. One of our jobs as spacewalkers and as crew members inside the spacecraft is to watch one another’s back, sometimes literally. Drew was watching John, but he had his own tasks to perform as well. Meanwhile, I was trying to keep an eye on John from inside the shuttle, through the aft flight deck windows. But, just like Drew, I was juggling that with reviewing the checklist I had in front of me.

Because of late changes in the choreography of our space walks, the telescope was rotated into an unfamiliar orientation compared to how we had trained. This put the LGA in a different location than the one it was in during the majority of our training. As John traversed along the Hubble, his backpack was coming dangerously close to the now unprotected LGA. But none of us saw until it was too late. I missed it completely, and Drew didn’t see it until the last second. I heard him yell “Stop! Stop! Stop!” and I jerked my head up from my checklist to see what was going on. But right at that moment John’s backpack clipped the delicate tip of the LGA cone, sending a small chunk of it flying through space toward Drew, who, quite remarkably, caught it.

Collectively, our hearts sank. We knew right away that there was no way to repair the antenna. The damage was done. John Grunsfeld was our lead spacewalker for good reason. Not only was he the most experienced Hubble spacewalker, he was also the most knowledgeable person I ever encountered in all aspects of the telescope: how it was built, how it worked, and how important it was to astronomy and the world. He had done an excellent job leading us through our training and through the mission. Our crew had accomplished all the mission objectives and exceeded everyone’s expectations. We had overcome all the challenges that Hubble had thrown at us during the mission—and now this.

We reported to mission control what had happened. They did a quick communication test and concluded that the antenna was still working well, but we should put the protective cover back on to prevent any further damage from a micrometeorite hitting the damaged area. The cover would slightly decrease the antenna’s communication capability, but in actual fact the gain change was so small it would prove to be insignificant. John put the cover back on the LGA, finished the final cleanup, and came back into the airlock with Drew.

Once they were inside, we talked about what had happened. By the sound of John’s voice, I could tell he was beating himself up. But it wasn’t his fault, nor any one individual’s fault; it was the team’s fault. We should have done a better job preventing the accident in the first place. It’s impossible to have eyes in the back of your head. Drew and I were the ones responsible for watching John’s clearance on the LGA and other obstacles. If I had been paying better attention, I might have anticipated John coming into contact with the antenna. Not for one moment did any of us let one crew member blame themselves. No one got thrown under the bus, and to this day I’m incredibly proud of how we handled it. It’s easy to stand together when you win, but how you carry yourself in defeat is the true measure of your team and the individuals that make it up.

That night, we got a congratulatory phone call from Steve Lindsey, the chief of the Astronaut Office. On the call, our commander, Scott Altman, grabbed the microphone and told Steve about the great things the crew accomplished that day. He also mentioned the miscue that had happened and that it was a shared mistake. He explained how we recovered together and how Hubble would be none the worse for what happened after a hugely successful series of space walks. “Yeah, I heard about the antenna,” Steve replied, “but that’s nothing. Could have happened to anyone. You all did a great job. No more mention of the antenna is necessary.”

And that was that.
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I’M OFTEN ASKED WHAT I MISS MOST ABOUT BEING AN astronaut, and my answer is always the same. It’s not being in space, as cool as that is. The thing I miss most is being a part of that team. I teach now, at Columbia University in New York City. It’s a wonderful institution and I work with a lot of amazing people. But nothing I’ve found in the civilian world compares to the esprit de corps you find at a place like NASA—and that’s unfortunate. Because the world is becoming a more complicated and more interdependent place with every passing day. The technologically sophisticated landscapes we see before us cannot be navigated by one person alone. We can only do it together, on teams that stick together during thick and thin, teams that celebrate together in victory and stand by one another in defeat.

I also am often asked about what NASA is looking for when picking astronauts. You need the right qualifications, but lots of people have those. What is harder to find is the type of person who will fit into the teamwork culture, someone who will put the success of the team and the mission over their own personal ambitions, someone who will never leave a teammate behind when they’re struggling and in need of help, someone who will support their team when someone else makes a mistake or when the team suffers a defeat. Those attributes, I think, are the most important for an astronaut to have, or anyone in any industry, for that matter.

Joe Namath, my boyhood football hero, once said, “Football taught me that life is a team game.” For me, being an astronaut taught me the same thing. There’s this one scene in The Right Stuff, that movie that rekindled my desire to become an astronaut when I was a senior in college. John Glenn is all set to be the first American to orbit the Earth, but his launch is canceled. Meanwhile, Vice President Lyndon Johnson is waiting outside Glenn’s house, demanding to bring in TV crews to talk to Glenn’s wife, Annie, on national television. But Annie has a stuttering problem; she doesn’t want to be on TV. So John gets on the phone with her and basically tells her it’s okay if she wants to tell the vice president of the United States to get lost. The next thing you know, some suit from NASA jumps down Glenn’s throat, telling him he can’t just dismiss the vice president like that. When Glenn won’t back down, the NASA guy threatens to yank him out of the flight rotation and replace him if he won’t toe the line. Then all the other Mercury astronauts step up and they get in the guy’s face, and Deke Slayton says, “Oh, yeah? Who you gonna get?” Meaning: “You’ve only got seven astronauts here, and we’ve all got Glenn’s back.” The suit just stands there, stunned, and finally Alan Shepard tells him, “Step aside, pal.”

That moment, to me, kind of sums it all up. That’s how you treat your teammates. Watching that movie, I didn’t just want to go to space. I wanted to be part of that team, people who would always be there, in good times and in bad. That is truly the mark of a successful team, and I’m grateful to have been a part of what I think is the greatest team ever assembled—the NASA Astronaut Team and those who supported us on the ground to make our missions successful. If you want to have something like that in your life, remember:


[image: image] Stop beating yourself up. America loves to celebrate the successful individual, the brilliant inventor, and the maverick entrepreneur. But the myth of the lone genius is just that, a myth. Very rarely is anything great ever accomplished by one person. It took thousands of men and women working together to make Neil Armstrong the first man on the moon, and Neil always went to great lengths to remind people of that fact. (Notably, the reason the Apollo 11 mission patch is the only patch in NASA history not to have the crew members’ names on it is because Neil and his crew wanted the design to be representative of everyone who had worked toward the success of the mission.) Thomas Edison always depended on ideas and breakthroughs from his laboratory workers for his inventions. Even Shakespeare needed actors to put his plays up onstage. Yet most of the time we sit and we judge our failures next to their accomplishments, not realizing that human greatness is almost always a collaboration. Don’t do it, don’t beat yourself up.

[image: image] We all have shortcomings. Find a partner who makes up for yours. If you’re a weak swimmer, find a strong one, and don’t be ashamed to admit that you need them. Teams are stronger when we all acknowledge the ways in which we need one another.

[image: image] Conversely, whatever your strengths are, share them, and don’t be stingy. It’s not unfair that the strong have to help the weak. Because we can all help where we’re strong, and we all need help where we’re weak, so it all evens out in the end.

[image: image] Always give the credit to the team, because you don’t need it anyway. The main reason to do anything is to be of service to a larger purpose. You do it for the satisfaction of the job well done, for the feeling of accomplishment you get from achieving a major life goal or even just executing a task on your checklist. If you’re doing something just for the accolades, because you want to be famous and recognized for it, then you’re doing it for the wrong reason. Public accolades can be nice, sure, but you can share credit with the team and still have more than enough left over for yourself, which leaves you with just a little bit of glory and a whole lot of friends who’ve got your back. That’s where you want to be.


When you’re good at something, share your talent with those who need it. And when you’re not good at something, don’t be afraid to admit you need help and to accept it from others. Nobody ever wants to admit a weakness, but part of what makes a team is acknowledging the ways in which we need one another, and it’s the success of the team that matters. When the team succeeds, you succeed. With the complex world we all live in, it is impossible to accomplish great things on your own. In both our professional and personal lives, none of us can go through the adventures of life alone. Find your team, gather them around you, and hold them close.







SPEAK UP

WHEN YOU SEE SOMETHING WRONG, OR YOU DO SOMETHING WRONG, LET PEOPLE KNOW.

STARTING IN THE DAYS OF APOLLO, WHEN THE ASTRONAUT Program expanded to include civilians who had no military flying experience, one of the fundamental questions NASA faced was “Should we train pilots to be scientists or train scientists to be operators and copilots?” By and large, they settled on doing both, which meant that every month the civilian ASCANS like me were required to log several hours of spaceflight readiness training in the back seat of the T-38, a high-performance jet used by the military.

The idea was that if you learn to fly in a simulator, in the back of your mind you know you’re always going to walk away from it. Whereas when you fly in an actual plane, you encounter actual hazards, which gives you the opportunity to learn how to operate in life-and-death situations like the ones you’re going to be dealing with in space. You learn to work together in an operational flight environment, with the pilot-in-command in the front cockpit flying the plane and the civilian mission specialist working the navigation and the radio in the rear. You learn how to communicate with a control tower, like you will with mission control, and you learn how to handle actual emergencies. Some of which are life-threatening.

On these T-38 training flights, the gap in experience level between the person in the front and the person in the back can be enormous, and that was certainly the case on one of my very first flights. I was flying with my classmate Jim “Vegas” Kelly. Vegas was an Air Force fighter pilot and test pilot who’d logged more than 3,800 flight hours in more than thirty-five different aircraft. By contrast, when I climbed into the back seat of the T-38 that day, I had less than ten hours of experience in high-performance aircraft of any kind.

Our trip was a short out-and-back from Ellington Field in Houston to Lackland Air Force Base outside San Antonio. Vegas was looking to log some night-flying time, so the plan was to leave at the end of the day and return after sunset. The flight out to San Antonio went well. Vegas was a young guy, affable, and fun. He had the upbeat spirit of a high school football captain, the guy who’s always jumping in the huddle, like “C’mon, buddy! We can do this!” He was in an especially gregarious mood that afternoon, sharing his knowledge and experience to help me become a better copilot. We landed at Lackland, refueled, took a break, and got ready for the flight home.

By the time we’d prepared to taxi out to the runway, it was nighttime and flying always gets more difficult and more confusing in the dark. It’s similar to driving a car at night; you lose situational awareness with the reduced visibility. One of my responsibilities as the copilot was to call the tower for our clearance instructions, which included information like the altitude we would be climbing to, which radio frequencies we needed to use, and which heading to take, meaning which compass direction we were supposed to fly to after takeoff. On this night, the instruction we got from the tower for our initial heading was “After takeoff, turn to heading 350.” So I wrote that down, read it back to the controller, and entered it into the flight computer for Vegas to follow on takeoff.

At that point we were cleared to taxi to the runway but not yet cleared for takeoff. Then, just as the tower cleared us for takeoff, they gave us a new heading. “After takeoff,” they now told us, “turn to heading 170.” I read the new heading back to the tower for confirmation and entered it into the flight computer for Vegas. He lit the afterburners, took off down the runway, and once we achieved our “go” speed, pulled back on the stick and lifted the nose off the ground. I confirmed that we were gaining altitude and gave Vegas the “go” for raising the landing gear.

As we rose up and up and up through the dark night sky, Vegas started his turn toward our heading. But he didn’t turn toward the new heading of 170. He turned toward the old one, 350. I was confused, but since Vegas was so skilled and experienced and I barely knew how to strap into the cockpit, I said nothing. I assumed he knew what he was doing and that I must have gotten something wrong.

Bad assumption.

Seconds after Vegas made the wrong turn, the tower controller came on the radio. “NASA 955. TURN RIGHT, NOW! IMMEDIATE RIGHT TURN TO HEADING 170!!” Vegas immediately spun us right and veered off to the correct heading. He instinctively realized what I had missed, that we were headed straight into a midair collision with another aircraft; the reason our heading had changed was because an inbound aircraft was using that trajectory to land.

“Wow!” Vegas said after getting us heading in the right direction. “What was that all about? Did he give us a different heading?”

“Yeah,” I said, “the tower changed it on the runway.”

“They did?”

“Look at the flight computer. I changed it there.”

Vegas paused. “And you didn’t say anything when you saw that I was going in the wrong direction?”

“No,” I said, sheepishly. “I figured you knew what you were doing.”

Those were the last words we exchanged in that cockpit for the rest of the evening, other than the minimal communication required to successfully complete the flight. There was no chitchat, no kidding around, no outside conversation. It was strictly business and very uncomfortable. In the back of my mind, I knew I’d messed up, but I was hoping that we’d just put it behind us and move on.

We didn’t. Once we landed at Ellington, we shut down the jet, opened the cockpit canopies, and climbed out of the airplane and down our respective ladders. The second my feet hit the ground, I looked up to see Vegas staring me right in the eyes, a deadly serious expression on his face. He didn’t scream or raise his voice or lose his temper, but the affable, gregarious guy I’d flown out with, that guy was gone.

“The number one thing you need to learn from tonight,” Vegas said very forceful and direct, “is that you have to speak up when you see something that could be wrong. It was my bad for missing the new heading, that’s on me and could have gotten us killed. But we also almost got killed tonight because you didn’t speak up.”

I nodded, feeling terrible as the full gravity of what he was saying sank in.

“Mass,” he said, “it doesn’t matter that I have thousands of hours in the air and you have only a couple, you need to speak up. If you’re wrong, that’s okay. I’ll look at the situation and if you’re wrong, I’ll tell you you’re wrong. But I’ll still thank you for speaking up. Got it?”

“Got it.”

Lesson learned.
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IT’S NEVER EASY BEING THE NEW PERSON, THE OUTSIDER. You’re nervous, insecure. When difficult issues come up, your default mode is usually to stay quiet, defer to the veterans, and wait to find your footing before making your voice heard. That’s wrong, especially when you see or hear something of legitimate concern.

When talking about the need for communication in the cockpit, the pilots I flew with like Vegas always used to tell me I’d know the right time to say something. You do it “if the hairs on the back of your neck stand up” or “if you get a funny feeling in the pit of your stomach.” The same goes for any situation in any workplace. You should trust that gut instinct, even if it doesn’t turn out to be correct. Better to speak up and be wrong than to stay silent and have something unfortunate happen.

In fact, not only are the opinions of outsiders and rookies valid, outsiders and rookies are often the most observant people on the team. Because they’re learning. Their antennae are up. It’s the veterans who are so habituated to the environment that they start to miss things—often to disastrous result. Which is why everyone has a voice when safety or mission success is concerned. That idea is the prevailing ethic at NASA. I learned it early on, thanks to Vegas, and I never forgot it from that day forward.

A couple of years later, I had the opportunity to demonstrate how well I’d learned my lesson. I was flying one day with Bill Ehrenstrom, one of our research/instructor pilots. Bill was a former Air Force pilot with thousands of hours in the air, both in the military and with NASA. We were going to the Cape, which is what we call the Kennedy Space Center (KSC). It is short for Cape Canaveral, the piece of land on which KSC was built. All went well during the flight to the Cape, but on the way home, a half hour into the flight, it got very quiet in the cockpit. I couldn’t hear Bill, and he couldn’t hear me. We had a total radio failure. No radio. Or what pilots refer to as “NORDO.” Not only could we not talk to anyone outside the aircraft, but we also couldn’t talk to each other.

As we flew, we used hand signals to communicate with each other; I was able to see Bill in front of me, and he used a mirror in his cockpit to see me behind him. But we couldn’t communicate with air traffic control at all; they couldn’t hear us, and we couldn’t hear them. So we set our transponder to Code 7600, the code that would let air traffic control know we were flying without a radio. Then we ran through our checklist of what to do.

Standard NORDO procedure indicated that we should fly the route we filed with air traffic control before takeoff, which had us making a fuel stop in New Orleans. But Bill took out a notecard, jotted a message on it, and held it up over his shoulder. It said that New Orleans was too busy an airport, so instead we ought to go to Acadiana Airport in New Iberia, Louisiana. Acadiana was an airport that we often stopped at when going to and from the Cape; we loved the Cajun food available at the FBO (fixed base operator) where we refueled our airplanes. Heading there made sense from a safety standpoint. The tower controllers were familiar with NASA planes, and it wasn’t nearly as busy as New Orleans. I gave Bill a thumbs-up and we changed our guidance on the flight computer to take us there.

The flight computer gave us the new heading direction to fly, but it didn’t give us the altitude changes. We had to figure those out on our own. Bill would put a new altitude into our altitude alerter and then we descended to that height. With no radio, and with Bill flying the plane, there wasn’t much for me to do. So I figured I would look on our charts to see if I could find anything useful about the new route we were now on. That seemed like a better way to contribute than just sitting there like a sack of potatoes, which is what pilots call a useless backseater.

As I looked through the approach plates, a leaflet of approved approaches into Acadiana, I noticed there was a warning area directly in our path. It was a high-altitude weather balloon attached to a cable with a minimum safe altitude, the altitude you cannot cross under, to avoid a midair collision with the balloon or the cable that attaches it to the ground. Then I looked at the altitude alerter and saw that Bill had us coming in well below the minimum safe altitude of the weather balloon, and he was already in a descent. I immediately banged on the plexiglass that separated our cockpits. Once I got Bill’s attention, I held up the chart and pointed out the obstacle. Bill took a quick look at the chart in his cockpit to verify, and then he immediately started a climb to a safe altitude while giving me a thumbs-up.

We got to Acadiana and rocked our wings over the runway before our final approach to inform the tower that we had arrived and to get a good look at the traffic over the airport. We then turned toward the runway and landed successfully. When we got out of the airplane, Bill came up to me and shook my hand and told me that my speaking up might have saved our lives. What I did on that flight then became incorporated into our yearly safety training as an example of the right way to operate as a backseater in our airplanes: you can decide to sit back like a sack of potatoes or you can speak up.
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IN ANY WORK ENVIRONMENT, IT’S NOT ONLY IMPORTANT TO speak up when you see something wrong. It’s imperative to speak up when you do something wrong, and that’s where it gets really tough.

NASA’s culture requires astronauts to speak up whenever we have a safety incident, what is known as a “close call,” something potentially harmful caused by a miscalculation or a mistake. The astronaut involved in the incident has to brief the entire Astronaut Office about it during our Monday morning meeting. It was like going to confession, only it was even more embarrassing. Because instead of talking to a priest anonymously in private, you were publicly admitting your mistakes to your colleagues, right out in the open.

The first of these public confessions that I witnessed happened when one of our pilots was a little too quick in raising the landing gear after a touch-and-go. Whenever we landed at our home base at Ellington Field, if we had some extra fuel in the jet, we’d fly as many touch-and-gos as possible. High-speed, high-G turns, waking up the neighbors with the roar of the engines. Nothing was more fun. But on this one touch-and-go, after successfully getting the plane on the runway, the pilot lit the afterburner and raised the nose of the airplane to go around the pattern one more time, and he was a little hasty with raising the landing gear. It created too much drag on the plane. The jet dropped back down and a wingtip hit the runway at high speed. Luckily, he was able to recover and get off the ground and no one was hurt. But the airplane was damaged. A full confession was given at the next Monday morning meeting. All was forgiven, and a good lesson was learned, not just by the pilot involved but by everyone in the office.

Embarrassing though these confessions might have been, they were necessary for the team to operate safely, which is why the confessions were never held against anyone, and forgiveness was always granted. Indeed, the only unforgivable sin was trying to cover something up. Any kind of cover-up or excuse or blame-shifting would label you as someone who couldn’t be trusted—and if you were ever found out, there would be severe consequences.

One incident happened before my time. It was a story that had become something of a legend, a cautionary tale that was passed down from veterans to rookies about What Never to Do. After stopping at an unfamiliar airport late at night, this one pilot accidentally ran his T-38 off the taxiway and onto some unpaved ground. Something like that could happen to anyone. Still, it’s the kind of thing you don’t want to admit because it’s a little embarrassing. But you have to admit it. You have to come clean because going off the paved runway could leave rocks and dirt in a wheel well, which can lead to serious problems with the landing gear the next time somebody tries to fly that plane. You’re risking that next person’s life by not speaking up. And that’s precisely what this astronaut did. Rather than reporting what had happened, he decided to not say anything.

While the ground crew inspected the aircraft before its next flight with a different pilot, the evidence appeared. A crew chief at Ellington found rocks and dirt in one of the wheel wells. This airplane had taxied off pavement. If not for the dedicated crew chief who discovered the evidence, who knows what might have happened. That pilot was never forgiven for his actions—or, more accurately, for his inaction. That one incident earned him a reputation as someone who couldn’t be trusted, and that was the end of his career. He never flew in space again.
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THE SPEAK UP RULE APPLIES TO EVERYONE, BUT IT’S ESPECIALLY important for newcomers. Which means there’s also a corollary to the Speak Up Rule for team leaders and veterans, and that corollary is this: Knowing that the newcomers are going to be intimidated, you have to actively encourage them to speak up and positively reward them when they do, even when their observations happen to be wrong. The appropriate response to an incorrect observation is not “You’re wrong. Keep quiet and stop bothering me.” Instead, it should be more like “I see what you mean, but that’s actually not the case because of X, Y, or Z. But thank you for speaking up.”

The “thank you” is particularly important. We used to say that “thank you” is always a good thing to say in the cockpit. It shows your crewmate that you appreciate their participation. A good leader wants to encourage everyone to speak up because the next time they do they might get it right. This might lead to a few false alarms along the way but better a false alarm than a tragedy.

And, of course, there is the final part of this rule that applies to everyone: When others speak up, don’t forget to listen! Over the years, as I gained experience and matured from rookie ASCAN to veteran spacewalker, I always remembered to be grateful for the more experienced astronauts and engineers who’d been open to the observations and ideas I offered, some of them right, many of them wrong. I knew that when the time came for me to be a leader on a spaceflight, I would always listen to the ideas of the rookie space fliers, even if—and especially if—they had new ideas about well-worn habits and protocols, things that were done a certain way simply because they’d always been done that way. I learned that a fresh perspective is often the best perspective.

On STS-125, my second mission to Hubble, one of my primary tasks was going to be the removal and replacement of Hubble’s gyroscopes, the rate sensor units, or RSUs. Replacing the RSUs had already been done successfully on two previous Hubble servicing missions, but it was a tricky procedure. It required that I carefully go inside the most delicate area of the telescope, the navigation area with gyros and star trackers. There I would remove cables from the RSUs, and then carefully hand those RSUs to my spacewalking partner, Mike Good, outside the telescope. Then, while continuing to avoid bumping all these delicate instruments, I would carefully seat the new RSUs inside the telescope.

Handing the RSUs in and out from inside the navigation area was the dicey part. My reach and visibility would be constrained, it was hard to move in there, and even the slightest bump of the star trackers—which were within an inch of the trajectory—could render the telescope useless. It could knock the alignment system of Hubble out of whack, disabling its ability to point accurately into the heavens. It was like playing that game Operation, only if you made a mistake, instead of setting off a loud buzzer, you’d destroy a billion-dollar piece of hardware. But because it had been done this way in the past, we all accepted that this was the way it had to be done.

All of us, that is, except the rookie. Drew Feustel was a novice spacewalker assigned to STS-125. Drew had joined the Astronaut Office a few years before, and—there’s no other way of putting this—Drew’s a little different. But in a very good way. He just sees the world from a unique perspective. He’d worked his way through college as a car mechanic, and he was a genius with anything mechanical. When we looked at a piece of machinery together, I saw a piece of machinery. Drew saw a work of art. Today he’s one of my best friends, and he eventually became chief of the Astronaut Office, the big enchilada, the boss.

We trained for our space walks in the Neutral Buoyancy Laboratory (NBL), NASA’s gigantic pool measuring a hundred feet wide by two hundred feet long by forty feet deep. It’s where you can don a spacesuit, get lowered into the water, and work with high-fidelity mockups and tools while floating similarly to the way you’ll be floating in space.

When I first came to NASA, I thought a more appropriate name for this training facility would have been “Big Giant Pool.” But as time went on, I learned why it was called a laboratory. It was a building intended and equipped for figuring out solutions to difficult spacewalk problems. A place to experiment with and try out new ideas.

Drew could look at a task and almost instinctively know the best way to get the job done. So, as he watched me and Bueno train for this absurdly risky RSU task in the NBL, he realized what was wrong and he did what he was supposed to do. He spoke up. He pointed out that the way we were moving the RSUs in and out of the telescope was not only difficult but also inefficient and potentially dangerous. He then went on to draw a sketch of a new tool, based on a toy in his sons’ toy box. He called it a “Grabber Tool.” John Grunsfeld named it the “Pick Stick.” It worked much like the children’s toy that had a similar name. The Pick Stick could be used by a spacewalker to reach into the telescope from the outside to extract the old RSUs. Then, once they were out, we could use the same Pick Stick to insert the new ones. Because the remove-and-replace part of the task would be performed from outside the telescope, it’d be easier, quicker, and safer.

What Drew was proposing went against twenty years of Hubble spacewalk training. When he first started with his proposal, I was skeptical, as were some others on the team. But I also knew that it was important to listen to new ideas and hear them out. You don’t squash creativity before listening to the whole story. Drew’s idea made sense; it was worthy of a deeper look and evaluation. Our engineers even went to the toy store for the kids’ version of the tool so we could give it a quick concept check. Then they developed a prototype for the NBL. It worked extremely well, just as Drew predicted. We used the Pick Stick on orbit, and it performed well there, too. A new and better procedure was successfully implemented, thanks to a new person speaking up and the experienced people on the team being willing to listen.

So, what’s the best way to get the rookies of the world to speak up? Motivate them. Rewards and incentives work wonders. Frank Cepollina was the Hubble Space Telescope servicing manager. I called him the “Godfather of Hubble Servicing.” He took the whole idea of encouraging people to speak up to a new level. He issued a challenge to his engineers: “If you can figure out a way to save one minute of spacewalking time with a new technique or tool, I’ll single you out for special recognition.” I love that idea. Reward someone for speaking up with a new idea and give an incentive with a little competition to get the ideas flowing.

But it’s not easy. For some people, breaking the silence is an incredibly difficult thing to do. If you’re not accustomed to speaking up, when you find yourself in those moments when you have something to say but hesitate to say it, here’s a list of what you need to remember:


[image: image] If you see something going wrong, as soon as you feel that sinking feeling of doom, make sure to vocalize your concern. Even if it turns out to be nothing, the team will be better off hearing what you have to say.

[image: image] When you make a mistake, even though you may want to crawl into a hole and hide, you have to do the exact opposite. Acknowledge the mistake. Share your “lessons learned” so your teammates don’t repeat the same miscue—and never, never try to cover up your mistakes.

[image: image] When you’re the rookie, even though you may feel intimidated, remember that a less experienced perspective is also a fresh perspective. Always reexamine well-worn and accepted practices from your new point of view and then respectfully put forward your ideas.

[image: image] If you’re the team leader, always welcome new ideas. And don’t just welcome them, invite them, solicit them, and incentivize them. Foster a culture in which mistakes can be acknowledged and suggestions on how to improve can be shared without fear of retribution.

[image: image] Above all, remember that “thank you” is always a good thing to say whenever someone brings something to your attention.


Not all our problems are caused by poor communication, but our inability to address those problems usually is. Always remember to speak up, and always listen to those who do.







TRUST YOUR TRAINING, TRUST YOUR GEAR, AND TRUST YOUR TEAM

AND REMEMBER… IT MAY BE SOMEONE ELSE’S JOB, BUT IT IS YOUR BUTT.

AT 6:22 A.M. ON MARCH 1, 2002, I LAUNCHED INTO space for the first time, flying on board space shuttle Columbia on STS-109, NASA’s fourth mission to service and upgrade the Hubble Space Telescope. We had to be out on the launch pad at around 3:00 a.m., the middle of the night, and we had a hard sleep shift to accommodate those hours, going to bed around one in the afternoon and waking up around 9:00 p.m. to get ready to go. But I was excited just to have the chance to sleep in the Astronaut Crew Quarters at the NASA Kennedy Space Center, the same place where Neil Armstrong and all the other astronaut legends slept before waking up on their launch days. I had breakfast in the same dining room as they did. I got suited up in the same suit room they used. I walked down the same corridor to the same elevator and out the same door. Once outside, I climbed in the Astro Van, a modified Gulf Stream silver camping vehicle, and rode out to the same launch pad that I’d seen on television as a kid when I’d watched my heroes begin their voyages to the moon.

As we approached the space shuttle that night, Columbia grew bigger. Normally, the view of the shuttle is obscured by all the support structures that surround it. All that was now rolled back, leaving Columbia fully exposed, brightly lit by huge floodlights against the pitch-dark sky, a spaceship ready to go to space. At the foot of the launch pad, the driver stopped to let us out. Typically, the launch pad was bustling with people and activity. Now it looked deserted. Because now there was fuel in the tank: liquid hydrogen and liquid oxygen. Rocket fuel. Which is only loaded into the tanks a few hours before launch because once it’s in there the shuttle basically turns into an enormous bomb. Which is why the area was cleared of people, except for the few technicians left to strap us in and then get out of there to leave us to our fate.

Disembarking from the Astro Van, I saw what looked like smoke billowing from the shuttle, the water vapor from the cryogenic oxygen and hydrogen, which made the shuttle look like a volcano about to erupt. It was making these otherworldly noises, too, metallic growls and moans. The cold fuel was causing the metal structure of the launch pad to bend and creak, and it sounded like Columbia was howling in agony, waiting to get off the ground. The spaceship looked angry. It looked alive. It looked like a beast. After all the years of dreaming this day would come, I thought, “Hmmm, maybe this wasn’t such a good idea.…”

People ask me if I was ever scared as an astronaut. And the answer is: yes. At that moment, I was scared. I looked around for the Astro Van, thinking maybe I could get a ride back to crew quarters and get a bite to eat. But that driver was too smart; he’d already hightailed it out of there. I looked in the other direction and I saw these SWAT guys with huge weapons. This was only six months after the 9/11 attacks on the World Trade Center and the Pentagon, and there was a ton of extra security. But when I looked at those SWAT guys, it felt as if they were pointing those weapons in my direction. They weren’t on the lookout for terrorists; they were there to make sure I got on the shuttle like I was supposed to. There was no way for me to make a run for it.

Once I got inside the space shuttle, I was fine. I was well trained. I knew what to do. I had confidence in the spaceship and in the dedicated team of people who were supporting us. The countdown progressed, and all was well again.

In the twenty years since that launch, I often think about that morning. How my mind had psyched me out and how I was able to wrestle my runaway thoughts back under control. I learned that thinking about something is always worse than doing it. I have also learned that being scared won’t help while you’re executing your plan. Our mind can make us worry about all kinds of things, but once we’re confronting that scary task, it’s never as bad as we imagined, and the way to confront and conquer those anxieties is through the mantra I used, what I came to call the Three Trusts: Trust Your Training, Trust Your Gear, and Trust Your Team. If you keep that thought in the fore of your mind, you can do anything.
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THE FIRST THING TO REMEMBER ABOUT LIFE IS THAT IT’S not a Die Hard movie. Seldom are we thrown into extreme situations for which we’re wholly unprepared. When an opportunity presents itself, it’s usually because we’ve earned it. We’ve been well trained for it. The problem is we don’t trust our own training, which is precisely what happened to me.

When the time came for STS-109 to launch, I had been through my Astronaut Candidate Training and my flight-specific training. I had been an astronaut for six years. But I still didn’t feel ready. I was worried I was going to mess everything up, so much so that my self-doubts were easily noticeable to the people around me. One afternoon a few weeks before launch, I was walking out of the control room of the NBL with my spacewalking partner, Jim Newman. We were stopped by Mike Weiss, one of the senior Hubble servicing managers.

“Guys,” he said, “this is going to be a complex mission, but I just want you to know on behalf of the Hubble team that we have the utmost confidence in you to service and upgrade the telescope.” Then Mike added something that I think was intended more for me than for Jim. “Even if you’ve got doubts about whether you’re ready,” he said, “you’re ready.”

“But I’m only a rookie,” I said. “How can I be sure?”

“Mass,” he said, getting a little more serious, “you’re not a rookie. You haven’t been to space yet, but you’ve passed every trial, worked hard, and done well in your training. None of us consider you to be a rookie. You’re just as qualified to work on Hubble as the rest of your crew.”

A few weeks later, the night before we entered quarantine, I received a visit at home from Steve Smith, my friend and mentor, and also a Hubble spacewalking veteran. Steve lived around the corner and said he wanted to come by to see how I was doing. Like Mike Weiss, Steve probably sensed that I was doubting and second-guessing myself. Maybe Steve had felt the same way before his first mission, too, and he gave me a good reminder. “If you weren’t ready,” he said, “they wouldn’t be letting you go. NASA doesn’t set their people up to fail.” He also added a second thing to remember: “Spaceflight is an open-book test.” I think that also applies to a lot of what we do in life in the workplace. Most of it is an open-book test. If we’re uncertain about something, we can always ask or take a moment to look it up. I was not expected to remember everything from my training and could always ask for clarification during the mission if need be.

Mike and Steve were both right, of course. I just had to believe that they were right. NASA wasn’t sending me to space with their fingers crossed, hoping I wouldn’t mess everything up. They were the experts in training astronauts, so the fact that they said I was ready to go was all the proof I needed. In a lot of respects, the hard part of the mission was already over by that point. We were done with all the practicing and problem-solving and figuring stuff out. Now all we had to do was execute. It was game time, and I was ready. I’d worked hard during my training, and it had prepared me for success. Now all I needed to do was relax, trust in that training, perform well, and enjoy the success that was waiting ahead for me and my team.

Of course, my doubts didn’t go away entirely. They stayed with me all the way up until the moment I was out on that launch pad, but whenever my doubts showed up, I had an answer at the ready to silence them. If you get an assignment at school or at work or get an opportunity that will be a bit of a reach and it causes you to doubt your readiness, remember to Trust Your Training. Whether it was formal training you received in a classroom or practical experience you received on the job or in your personal life, remember that those experiences and that education prepared you for the opportunity in front of you. Your name was not picked out of a hat. You have worked hard and earned the opportunity. Trust Your Training and move forward with confidence.

Naturally, being an astronaut, I wasn’t solely dependent on my own wits and abilities. Whether practicing space walks underwater in the NBL or launching into space on board the space shuttle, I depended on a vast array of equipment and machinery to keep me safe and help me succeed, and that is where Trust Your Gear comes into play.

My first lesson in trusting my gear came in flying the T-38. Whenever I strapped in, I was putting my life in the hands of this aircraft and its associated equipment, like my parachute and the radar of the air traffic controller. The experienced pilots in the Astronaut Office called our fleet of T-38s “the most well-maintained fleet of aircraft in the world.” Based on the safety record, that was certainly true. Our T-38s went through regular maintenance and were checked out after each flight. Even for the slightest issue, they would be grounded until the issue was resolved. Pilots would report on the status of the airplane after each flight, and upon return to our home base at Ellington Field our ground team would ensure that the plane was ready to fly its next sortie before releasing it to do so. My personal equipment, like my parachute harness, helmet, and oxygen mask, all went through regular inspections and maintenance. There is no way I could strap in and confidently operate the aircraft without having complete and total faith in those facts.

The same rigorous safety measures applied to the shuttle itself. Launching into space required trusting one of the most powerful and technically complex pieces of technology ever built by humankind. All the separate elements—from the main engines to the fuel tanks to the solid rocket motors to the guidance system—needed to work perfectly to get us to orbit. Part of what helped me get over my fears and board that first flight was that I’d built up so much trust in the machine itself. Prior to flying, we visited the Kennedy Space Center regularly for precisely that reason: to improve our trust and familiarity with the spacecraft. On one such visit, a few of my crewmates and I checked out a space shuttle while it was being prepared inside the Vehicle Assembly Building. We were walking along the walkways observing the various components when I noticed a technician applying epoxy with a thin paintbrush to a joint of one of the solid rocket motors. The tech was putting so much care and concentration into each stroke of the brush. I watched for a few moments and admired all the attention to detail that went into making sure each component received the care it required to perform perfectly on launch day. Watching that technician gave me confidence that our rocket ship would get me and my crew safely to our destination.

Every day in this life, from rocket ships to calculators, we all depend on our gear to help us be successful. Our well-being and our success are wholly dependent on devices that we ourselves are usually incapable of fixing or maintaining on our own. We need to have the confidence that those things will not betray us when we need them most. So be kind to your equipment, keep it up to date, fix it when broken. When concerned about getting a critical task accomplished, remember that the technology and the tools you rely on to get you to work and make you successful are there for you. You need to trust them.
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ULTIMATELY, YOUR ABILITY TO TRUST YOUR TRAINING AND Trust Your Gear depends entirely on the third, and I think the most important, trust. You have to Trust Your Team. Trusting your training is really about trusting the judgment of the people who trained you. They wouldn’t be promoting you or recommending you for big tasks if they didn’t have confidence in you. So, if they believe in you, you need to believe in yourself. Trusting your gear means trusting the engineers and technicians who build, service, and maintain that gear. It means trusting the experts because we can’t know everything, and we need help to navigate complex tasks. You have to have faith in the people who prepared you for your journey and who will be supporting you along the way. You have to know that they will be there for you and, when needed, that you will be there for them. That team includes our family and friends as well as the people with whom we work.

All of which begs the key question: How do you build trust?

Trust doesn’t just happen. It has to be earned and it has to be mutual, and the key to developing it is through personal relationships. You build trust through getting to know people, letting them know who you are. Through those encounters and relationships, you build the reciprocal trust that binds any good team together.

The first thing to remember when building these personal relationships is that getting to space is an all-hands-on-deck effort. Every job and every responsibility allows it to happen. A perfect example of this was Vernon. Vernon and his team were responsible for keeping our NBL locker room in good working condition. For anything we ever needed at the NBL, Vernon was the person to go to. Preparing for our space walks required a huge team effort, and that locker room was always bustling with activity. Divers would be coming and going with soaking wetsuits. Astronauts would be lumbering around in all this heavy gear. There was water everywhere. The possibility of someone slipping and breaking their neck was significant—but not with Vernon and his team on the job. Every morning I would go to the locker room to get ready for my training, and I would see Vernon, often with a huge squeegee mop, supervising his team in pushing water out of the way to keep the floors dry.

“How are you this morning, Vernon?” I’d ask.

“Just doing my best to get you guys to space,” he’d say.

That was the attitude at NASA. Whatever your technical job description, you were part of that team getting people to space, and all members of the team were critical to the success of the mission.

Vernon and those who worked with him made me feel confident that we were in good hands, that we were safe. Keeping the locker room in working order was every bit as important as mission control keeping us safe on orbit.

As a rookie, my experiences at the NBL taught me not only how to be an effective spacewalker but also the importance of forging relationships with members of the larger team, from Houston to Cape Canaveral. Down at the Cape, before each of my space launches, my crewmates and I would always stop by to visit with the Range Safety Team. The Range Safety Team had a tremendously difficult responsibility. It was their job to blow us up. If a shuttle or a rocket launched and began to veer off course toward an inhabited area, like the coast of Florida, they had to push the button that would vaporize the spacecraft before it caused thousands of casualties on the ground.

That call would be hard enough to make for an uncrewed satellite launch. But if it was a shuttle with seven living astronauts aboard, it would be near impossible. So we always went to visit them to make sure they knew we appreciated them and the difficult task they might someday face. We made sure they knew who we were, showing them pictures of our families. It was our way of saying, “Hey, not so fast with the big red button. Remember there are people inside that ship.” Getting to know them gave us the confidence that they would make good decisions during our launch, that we were in good hands, and that we could trust them on launch day.

Part of the job of an astronaut is giving talks at contractor sites, shaking hands, taking pictures, signing autographs. Trust is a two-way street. We spoke to these dedicated workers to let them know how important they were to us and how much we were counting on them. That hopefully inspired them to make sure our mission was as safe and secure as possible, and to know that they could trust us to do a good job with their hardware. But meeting these dedicated team members also built the astronauts’ trust in them and gave us the confidence to move forward on our missions. Those visits led to the personal relationships that created the mutual bonds of trust that held the whole operation together. Without those relationships and the trust that was gained through them, no amount of engineering and scientific ingenuity could ever put a human being into orbit. Because the mission would always fall apart.

Unfortunately, even with that level of hard work, dedication, and trust, sometimes things do fall apart. Spaceflight is inherently dangerous. Mistakes are made. Equipment fails. Even when we think we’ve taken every precaution, we still have blind spots, and tragedy can strike from anywhere. Which is exactly what happened on February 1, 2003, when space shuttle Columbia came apart on reentry, killing seven of my friends and colleagues. It was the worst day of my life. It tested the trust I had in the program.

The first reaction of the Astronaut Office was to take care of the families of our fallen friends. They needed our help. We attended memorials for the crew; we tried to offer whatever comfort we could to spouses, children, parents, siblings, and friends left behind. But after a few days another problem started to be discussed. What about our space program? All shuttle flights had been halted indefinitely, pending investigation. We didn’t know if we would ever fly again. The loss of one spacecraft and seven lives had been devastating. The loss of the whole space program was not acceptable, and not the legacy they would have wanted.

The Columbia accident showed that even when you Trust Your Training, Trust Your Gear, and Trust Your Team, accidents can and do happen. But because of the trusting relationships we’d spent so many years developing, the accident served to strengthen the team and the space program rather than tear it apart. To rebuild trust in the program not only for the astronauts but also for the entire country, no effort was made to cover up any secrets or shift the blame somewhere else. The Space Shuttle Management and the Mission Control teams came to our weekly Astronaut Office meetings and gave us a totally transparent view of what happened. They answered all questions. They made it clear that a full investigation would determine the cause of the accident, and there was never any doubt that we would all work together to make sure the situation would never happen again. This was necessary to restore trust throughout the space program.

The Columbia Accident Investigation Board (CAIB) was given the task of determining what caused the accident and what needed to happen to clear the way for the Space Shuttle Program to continue—if it could continue at all. By July, they had issued their report, which determined that during launch a piece of insulating foam the size of a suitcase broke off from the external tank and struck the leading edge of Columbia’s left wing, which was designed to take the heat of reentry but not to withstand flying through a debris field.

The shuttle’s external tank was built like a giant thermos bottle. The outer layer of insulation was there to keep the cryogenic fuel at a temperature close to -300 degrees Fahrenheit. But the foam didn’t always adhere to the metal of the tank very well. Pieces of it had come off during previous shuttle launches, but because the foam had no weight to it and had caused no damage in the past, it was thought to be harmless. When the idea was first suggested that the foam could have damaged the thermal protection system of the wing, we all thought it was nearly impossible. How could a piece of foam take down an entire space shuttle?

Well, the investigation told us how. The foam impact analysis showed that just prior to that piece of foam breaking off from the external tank, the speed of the space shuttle stack was approximately 2,300 feet per second. The foam impacted the wing approximately 0.161 seconds after separating from the external tank. During those 0.161 seconds, the velocity of the foam slowed from 2,300 feet per second to approximately 1,500 feet per second as a result of the low ballistic coefficient of the low-density foam. What this meant was that the shuttle impacted the free-falling foam with a relative velocity of approximately 800 feet per second, or 545 miles per hour. Hitting anything that fast, even foam, will cause a problem, particularly on the fragile leading edge of a space shuttle wing.

The CAIB identified three distinct categories of causal factors: (1) physical failures leading to the loss of Columbia; (2) organizational and cultural weaknesses; and (3) other significant observations that consisted of twenty-nine distinct recommendations provided to NASA. There had to be a redesign of the external tank, better imaging during launch, better inspection and repair capability on orbit—and, ultimately, a phaseout of the Space Shuttle Program itself.

Concerning NASA’s culture and organizational issues, the CAIB concluded that “the management practices overseeing the Space Shuttle Program were as much a cause of the accident as the foam that struck the left wing.” That was tough to hear. Our safety and communication practices, good as we thought they were, still needed to improve.

No relationship is perfect, but the test of any relationship is how it handles its imperfections. From that day forward, we set about improving our operations. We empowered and encouraged workers at every level to identify safety concerns. We started to share best practices with the military and other high-risk industries. The Shuttle Program management organization put a greater emphasis on systems engineering and integration, with an expanded role for safety and mission assurance. All these changes enabled us to get the space shuttle flying again, with the confidence that we were now stronger as a team than ever before. It took two and a half years to fly regularly again following the Columbia accident—two and a half years to rebuild the trust that was needed to confidently return the shuttles to flight. But it worked. We were able to fly out the remainder of the Shuttle Program successfully, completing the assembly of the International Space Station and servicing the Hubble Space Telescope one final time.

As I look back on my astronaut career, the highlights are certainly my space walks and my time spent training with my crewmates. However, another highlight is how we came together as a team to recover from the Columbia accident, how we restored our trust in the program, and how we figured out a way to continue flying. I think it’s the tough times, like a tragedy or a pandemic, that show us just how good our team is. We find out who we are in those times, not in the easy times. I would never want to go through another spaceflight accident, and none of us want to have to go through another pandemic. But I think we can look back with pride on how our teams dealt with these and other difficult periods to restore trust and become successful once again.
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FINALLY, AS THE COLUMBIA TRAGEDY PROVES, TRUST doesn’t mean blanket acceptance. It doesn’t mean blindly assuming that everything is taken care of. During my time in graduate school, I was introduced to one of the legends at NASA, Don Bourque. Don was an old-timer. He’d worked at the Johnson Space Center since the beginning of the program, and he was a guy who was always ready with an encouraging word during my many failed attempts of making it to the Astronaut Office. When I finally arrived in Houston as an astronaut, I ran into him at a social event and asked him if he had any advice for me. He thought for a moment and then he said, “Mike, always remember: It’s your butt.”

“Huh?” I asked.

“It’s your butt,” he said. “It might be somebody else’s job to make sure things work, but it’s your rear end on that rocket ship.”

Everyone knows the old adage: “Trust, but verify.” And that is certainly true, but the word verify, to me, kind of implies a suspicion, a worry that the other person messed up or just might not be on the level. A less loaded way of saying the same thing might be “Trust, but follow up and communicate.” When it’s your job, reputation, or life that can be affected, you have every right to ask questions, double-check, and follow up as many times as you need to feel secure. In any high-risk situation, like strapping yourself to a rocket, preparing a briefing for a client, or making sure the car is in working order, other people owe you a very high level of transparency. Your teammates should always be ready to fully explain what they’re doing and why, and they shouldn’t interpret your questions as doubting them or second-guessing their work—which is precisely why you have to put so much work into building those good relationships with them before any problem might arise.

This was particularly true when it came to personal equipment when flying our airplanes. We knew we had the best maintained planes in the world, but as with Columbia and those loose chunks of foam, we also knew that something could be missed. Before each flight we double-checked everything that the ground crew had already checked. We did a full inspection of the airplane, made sure our parachutes and ejection seats were ready to go, checked all the critical items that could affect the safety of that flight, and went over any questions we had with the crew chief. It was understood that those kinds of fail-safe measures didn’t imply a lack of trust between the pilots and the ground crew. They were simply an extra measure of caution, communication, and transparency to make sure everything was operating properly. This was a part of building trust, not trying to undermine it.

The same thing was true on orbit. In space, we were responsible for one another’s safety. Every spacewalker depended on their crewmates to make sure they safely got into their spacesuits, that every latch and lock was in the right position, that the safety tethers were positioned correctly, that all the tools were where they should be. We always recruited an extra set of eyes, even from a crew member unfamiliar with the gear, just to look over our shoulders and verify what we thought we were seeing. And again, same as with our T-38s, even with all that, it was the responsibility of the spacewalker in that spacesuit to do an extra check that everything was good to go. Just as it is your responsibility to make sure the people you are counting on for your success are able to do their job successfully—trust, but follow up and communicate.




[image: image]







FOLLOWING THE THREE TRUSTS GAVE ME THE COURAGE TO move forward in scary situations that made me nervous. But there is a difference between being scared and being nervous. Being scared usually does not help us perform; it can affect our ability to think when we need to be executing our plan. However, through the years I have discovered that being nervous when preparing for an event is usually a good thing because it shows that you care about what you are doing. If you’re not nervous about the task in front of you, then perhaps it doesn’t mean that much to you. I think that is not a good sign. Being nervous can motivate us to prepare, which can build up our confidence. So if you are nervous about an upcoming event, take it as a good sign and use it to help you get ready, knowing you are doing something that is important to you, and remember:


[image: image] Being nervous is okay; it shows that you care. Remind yourself that you are well trained and prepared for this challenge, and you wouldn’t be in this position if you weren’t meant to be.

[image: image] Harness that nervous energy. Use it to get motivated. Start preparing yourself, check out your tools, go over your plans, and check in with your team.

[image: image] Remind yourself that you have the right technology, equipment, and tools to support what you are about to do.

[image: image] Remind yourself that you have a team of colleagues, family, and friends behind you. They helped get you ready for this moment and they will be there if you run into difficulties.

[image: image] Trust the people that are helping, but remember it’s ultimately you who is responsible for the job being done correctly, so be sure to check that that is the case.

[image: image] When the unthinkable happens, make sure a thorough and honest investigation is conducted to restore trust and the ability to move on.

[image: image] Once it’s go time, relax. Being scared in the moment won’t help. Concentrate on executing the plan and enjoying the event.

[image: image] Perhaps most importantly: TRUST YOURSELF. Have confidence that you will come through the challenge successfully.


Always remember the Three Trusts: Trust Your Training, Trust Your Gear, and Trust Your Team, and don’t forget the fourth trust—Trust Yourself. Also remember: it might be somebody else’s job, but it is your life, so follow up, communicate, let people know they’re appreciated, and do everything you need to do to build the trust that might one day save your job or your life and help you realize your moon shot.







YOU CAN ALWAYS MAKE IT WORSE

SLOW DOWN AND HAVE SOMEONE LOOK OVER YOUR SHOULDER.

WHEN I WAS ASSIGNED TO BE THE FIRST ROOKIE TO ever spacewalk on the Hubble Space Telescope, the three other spacewalkers on my crew, John Grunsfeld, Rick Linnehan, and Jim Newman, were all seasoned veterans. They had eight spaceflights and six space walks between the three of them. I had zero of each. I felt behind from the get-go, and I was beyond intimidated. Like many rookies before me, I felt like I had to overcompensate for my lack of experience by showing everyone just how good I could be. Like many rookies before me, I would soon realize this was a terrible mistake.

During one of our early training sessions in the NBL, I wanted to make a good impression with my ability to move around the shuttle and telescope handrails in my bulky spacesuit while using my hands for mobility. But in trying to show off my speed and efficiency I was rushing around too fast. That’s when I noticed that my safety tether had gotten between my legs. The safety tether is what ensures that every spacewalker stays continuously connected to the space shuttle or the International Space Station so that you don’t accidentally float off into the sun or become a permanent satellite around the Earth. The tether itself is made of titanium wire. On one end is the safety tether reel, which is the shape of a large peanut and is attached to the astronaut via a hook that locks onto a metal D-ring on the spacesuit near the waist. On the other end is a hook that is closed and locked to either the robot arm (for the spacewalker who’s working from the platform on the robot arm) or the slideware on the sill of the shuttle (for the free-floating spacewalker who’s moving around using their hands to translate around the space shuttle and the telescope). If an astronaut comes off structure and starts to float away, the reel retracts and pulls the astronaut to safety.

Your safety tether can save your life, but it can also be a hazard. If you don’t have a sense of where it is, you can easily become entangled in it. My colleague Joe Tanner calls this awareness “total tether consciousness.” Training in the NBL that day, the fact that I’d let the tether drift between my legs was a direct result of my lack of total tether consciousness. I never should have let it get there to begin with.

At that point, the situation wasn’t too bad. I just needed to clear it and get back to work. Given my rookie insecurity, however, I didn’t want anyone to notice my mistake. I didn’t ask for any help. I thought I could quickly clear it before anyone noticed. Dumb move, Massimino. As I tried to get my legs on the other side of the tether by going on my side, the tether got entangled in my helmet lights. Then I tried to clear it again, this time by turning my spacesuit, which caused the tether to go around the back of my neck and around my helmet. Then in trying to clear it from my helmet, I got it wrapped around the mini workstation and tools that I was carrying on my chest. It was now going through my legs, up my back, over my head, around my helmet, back around my neck, down to my chest, and around my tools. I was totally and helplessly entangled. I felt like I was at the bottom of the ocean doing battle with a giant squid, a sea monster of my own making.

Of course, what I’d dreaded most was happening: Everyone could see my mistake. I’d lost track of my safety tether and created what might have been a world record for safety tether entanglement by a spacewalking astronaut. If I’d have stopped at the first sign of trouble, taken a minute, asked for help from my spacewalking partner, or at least gotten some eyes from my other crewmates in the control room on what was going on with my tether, this would have been only a minor issue, a short delay with no effect on the overall training run. But I tried to rush and fix the potential problem before anyone noticed, which was an absurd, rookie-level notion in the first place. Cameras in the pool linked up to a dozen monitors that were being viewed by about twenty people up in the control room, all of whom were watching me every second as I ended up looking like Wile E. Coyote after yet another failed shot at the Road Runner.

Snarled in a web, totally defeated, and beyond embarrassed, I finally stopped what I was doing. “Maybe the building will be hit by lighting and everyone’s attention will be drawn elsewhere,” I thought. But I wasn’t so lucky. Our instructors came over the communication loop from the control room and asked if I was okay and if I needed any help. Then my spacewalking partner Jim Newman came over to check things out. He looked me over a bit and was visibly impressed by what I’d been able to accomplish. If I’d been trying to ensnarl myself on purpose, I probably couldn’t have made it as bad as I did. Even worse, since part of the snarl was around my backpack and over my head, there was no way I could get out of it on my own. So Jim moved the tether around my suit, spun me around, tilted me, untangled all the snarls, and freed me from my web. Then we were able to continue the training run.

In the battle of Mike vs. Tether, the tether had definitely won, and I spent the rest of the exercise kicking myself. Once we were out of the water, Jim took me aside and asked me how my snarl got so bad. It was one of the worst he had ever seen. I told him it started out not so bad, but then I rushed, didn’t ask for help, and made it steadily worse and worse until I was totally trapped. Jim nodded and said, “Mike, you need to remember Hoot’s Law.”

“What’s Hoot’s Law?” I asked.

“It’s something ‘Hoot’ Gibson used to say during his astronaut days: No matter how bad things may seem, you can always make it worse.”

“Wow,” I said, “Hoot Gibson was a wise astronaut.”

“He was,” Jim said. “There was something else Hoot used to say that you might find helpful, too. ‘Nothing is often a good thing to do and always a good thing to say.’”

Hoot’s Law was sound advice. When my first snarl occurred, it wasn’t that big of a problem. But with my rushing and panicking, I made it worse. It would have been better to slow down, take a minute, and appraise the situation before acting. In other words, it would have been better to do nothing until I figured out what had happened before I rushed to action. I could also have asked Jim or the control team to help me see where my safety tether was caught, since it was hard for me to do so myself. Hoot’s Law was one of the most important lessons I ever learned.
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ROBERT “HOOT” GIBSON WAS A NAVAL AVIATOR AND TEST pilot who’d been selected as an astronaut in 1978. His flying skills and leadership qualities were legendary. Everyone liked him. During my first selection board interview in 1994, he was still on staff, serving as chief of the Astronaut Office. During my interview, he sat not far from me, smiling the entire time. I’ll never forget that. At a time when I was nervous, he gave me this wonderful smile that seemed to say, “It’s okay, buddy. You’re doing great.” It was a huge comfort to me at a very stressful time.

Hoot left NASA in November 1996, soon after my classmates and I showed up, but his mantras and advice continued to be passed on from generation to generation. One of the men who made sure those lessons got passed along was Charlie Bolden. In his long and legendary career, Charlie Bolden had served as a naval aviator, a test pilot, a NASA astronaut, a United States Marine Corps general, and the head of NASA from 2009 to 2017. Even with the talent to amass that kind of experience, Charlie Bolden had suffered his own embarrassing lesson in learning Hoot’s Law. For his first spaceflight in January 1986, Charlie was assigned to be the pilot of space shuttle Columbia. Hoot was his commander. During one of their early training runs, they were doing a shuttle launch simulation—a sim—with the rest of their crew. Charlie, being the rookie, wanted to show everyone how competent he was, just like I’d done with my tether in the pool. The second they lifted off, an alarm sounded due to an electrical failure. Charlie got out his checklist and determined they had an essential electrical bus failure that had taken down one of the shuttle’s three main engines. He told Hoot what the problem was and that he would take care of it. Charlie then ran the necessary procedure, which called for flipping a switch to shut down the failed part of the electrical system to take the bad electrical bus offline. So he reached over and flipped a switch—the wrong switch, taking down the wrong electrical bus.

“Suddenly,” Charlie described to me, “it got really quiet in the simulator.” They had already lost one engine from the first electrical failure. Charlie had now lost a second engine by taking an essential electrical source offline, which meant they were trying to get to space on one engine. Which is not possible. As the simulated gravity slowly overtook their simulated shuttle, they fell back down to the simulated Earth and crashed in the simulated ocean, dying their fiery, simulated deaths. Charlie just sat there as embarrassed as he could be, and that’s when Hoot Gibson looked over at him, put his hand on his left shoulder, and said, “Charles, have I ever taught you Hoot’s Law?”

Knowing he had made a bad situation even worse, Charlie felt about two inches tall. But something good came out of it, and that was a new corollary to Hoot’s Law, a new policy that answered the question: “Okay, so how do we not make things worse?” The new rule was that nobody takes an action alone. The shuttle was incredibly complex. There were so many switches and knobs and buttons that looked alike, and so many failures that you could potentially encounter. What they decided was to put at least two brains and two sets of eyes on every problem, whenever possible, particularly in the case of an emergency. They called it the “Two-Person Rule.” For every issue, there would be one person to work the procedure and another person to read the steps from the checklist and look over the first person’s shoulder to verify that action was being done correctly. If there was a switch to be thrown, the first person would say, “I am on this switch about to move it to this position.” Then the second person would verify and verbalize it as “I see you on the correct switch.” Then, and only then, would the first person be cleared to complete the action.

You might think something like the Two-Person Rule would serve to impede and slow down the urgent business of flying the shuttle, and you’d be right. Slowing things down, even in an emergency, is very much the point. What Charlie Bolden should have known before throwing the switch in that simulator, and what I should have known before trying to clear my own tether in the pool, is that taking a beat and being sure of your actions before proceeding is typically a good thing to do. Another mantra we developed at NASA is “Go slow to go fast.” Or sometimes we’d say, “Go slow to speed up.” It serves as another good corollary to “You can always make it worse.”

On the space shuttle, almost nothing demanded to be done right away. Very few tasks might force you to rush. During my initial spacewalk training, “Go slow” was a common suggestion, particularly after making a mistake. Instead of panicking or moving so quickly that a second mistake was made, we were encouraged to take a breath, move with purpose, and be deliberate and careful not to rush. And by doing that, usually the problem would be fixed or the task would be completed in less time. Slow and steady wins the race, every time.

On STS-109, the admonition “Go slow” took on a new dimension. Now it was “Go slow like Joe LoPiccolo.”

Joe LoPiccolo was a family friend of mine growing up. He had a background in heating and air-conditioning, and he could build or fix almost anything. He was something of a neighborhood legend. People were astonished not only at what he could do but with how he did it, by going slow. He would look at the problem, think, mutter something to himself in Italian, and then slowly attack. He would analyze his actions and adjust if necessary. If his actions caused something to break, he would slow down even more. Sometimes he would linger over a problem for hours, appearing to do nothing, but he always solved it in the end. Legend had it that one time he even fixed a sewing machine. When that was mentioned at the dinner table at a family gathering, everyone’s eyes would light up in wonder. Sure, you could find someone to fix a door jamb, unclog a sink, or repair a car, but a sewing machine? How can you even begin to figure that out?!

You do it by going slow.

During the training for STS-109, after about four years of being told “Go slow,” one day an instructor threw the “Go slow” mantra at me, and I blurted out, “You mean go slow like Joe LoPiccolo?” I explained the story behind my seemingly random statement, we all had a good laugh, and from then on that became the theme for the mission. In the Hubble servicing control room, a banner was hung that said: JOE SAYS: GO SLOW FOR EVA, which was a play on the typical saying of “Go for EVA.” (EVA stands for extravehicular activity—spacewalking.) When the main engines cut and we made it to space, Scooter, our commander, came over the comm loop and stated: “Okay, remember, Joe LoPiccolo still applies, let’s take it slow.” Right before I went out the hatch on my first space walk, Dan Burbank, my astronaut classmate, dear friend, and spacecraft communicator (CAPCOM) in the Mission Control Center (MCC), said this: “Remember, go slow like Joe LoPiccolo.” It was a way to remember: do not rush, do not panic, take your time, and don’t make things worse by acting too quickly and doing something you might regret.

Then, the very next day, for the mission’s third EVA, we had a chance to put everything we’d learned to the test. We faced a true emergency, and Hoot’s Law, the Two-Person Rule, and Going Slow to Go Fast were the lessons that allowed us to get through it. For that EVA, Jim Newman and I were on IVA, intravehicular activity, what we call being inside the spacecraft during a space walk. The spacewalkers scheduled to do the EVA that day were John Grunsfeld and Rick Linnehan. This was the space walk we were most concerned about during the preparation for our flight because it focused on changing out Hubble’s power control unit (PCU), which had started to show signs of wear. The PCU was a critical piece of equipment, more or less the “heart” of the Hubble Space Telescope. Without it, Hubble would lose power, which would mean losing its ability to cool itself during the day passes in the sun and heat itself during the night passes in the bitter cold of space. Without that ability to control its thermal state, Hubble would die and turn into a useless piece of space debris.

Replacing the PCU was risky business. To do it, we needed to completely power down and turn off Hubble, for the first time ever. We had to take precautions to keep the telescope thermally stable during the space walk, and then we had to hope that it would turn back on after the PCU changeout was complete. On top of that, the changeout presented its own challenge. The PCU contained all the relays that powered Hubble and was attached to the telescope through thirty-four large, circular, cannon-style connectors with extremely stiff, difficult-to-handle power and signal cables running down its left side and two more underneath. We were not 100 percent sure that all the connectors could be detached from the old PCU and then successfully mated onto the new PCU. In training we found that existing connector tools were ill suited for the task, and we’d developed a new high-torque connector tool to try to make it work. For all these reasons, we were uncertain how long the space walk would take. If we encountered even one stubborn connector, that might throw off the whole repair. So we wanted to get the spacewalkers out the door as early as possible to have the margin to troubleshoot any problems with those connectors.

The day started out well. Jim and I led John and Rick through their preparation, getting them into their EMUs, or Extravehicular Mobility Units, the technical name for a spacesuit made for spacewalking, and then helped them into the airlock to get locked into their suits. But then, right as we were about to close the airlock hatch, Jim noticed water on John’s Portable Life Support System, the PLSS, the part of the suit that looks like a backpack. Looking closer, we discovered that it was a lot of water, not just a few drops. Already locked into his suit and helmet, John couldn’t see what was going on. We had to spin him around like a Thanksgiving Day Parade balloon to see if we could determine where the water was coming from. It appeared to be coming from the water-cooling system in the PLSS. It was an obvious malfunction. As we were sopping up the water from John’s PLSS, our commander, Scott Altman, asked if John would still be able to go out the door and spacewalk. “Not in this suit,” Jim responded.

It was immediately obvious that we would have to reconfigure a whole new suit for John, cobbling together parts from other suits—a major delay. We didn’t have a minute to spare, but we also had zero margin for error. The kind of rush and panic I’d fallen into in the NBL during that tether snarl eighteen months earlier would potentially cost my friend his life once he went outside that airlock. But we had all internalized Hoot’s Law. We had to be careful, go slow, and watch one another closely for even the slightest mistake. Yes, we were concerned about the time it would cost and about how this might affect replacing the PCU that day. Indeed, it now seemed questionable whether the space walk was going to happen at all. But if we rushed or panicked and made things worse by skipping a step or doing something out of sequence, we could exacerbate the problem. Worse than missing the space walk, we could do something to hurt our crewmate still inside. We could not give the team a Problem B to fix before getting back to Problem A, because in this case Problem A was bad enough to cost us the whole day. Rarely is a single problem insurmountable, but two problems might be.

To tackle Problem A, before we could even begin to deal with building a new suit, we first had to reckon with the fact that our lead spacewalker was already locked inside a compromised suit, receiving his life support from a damaged life support system. We needed to safely get him out of there. We immediately got the Mission Control Center involved. They called attention to a procedure in our EVA checklist and added some changes to make sure we could get John out of his suit safely.

I got on the checklist and started working on the details of the procedure. The whole time, Nancy Currie was looking over my shoulder. She watched my every move and gave me an approving nod at each step as I went over the changes and steps in the checklist. Once we were ready to begin the procedure, we decided I would read the procedure and coordinate and report the steps to MCC with Nancy looking over my shoulder and backing me up. For critical steps, I would double-check with her before calling it out. Jim would perform the various tasks on the airlock switch panels and on John’s spacesuit. This was critical, it had to be done correctly to protect John. Watching over Jim with a second set of eyes and a second brain was Duane Carey, Digger, our pilot. Although Digger was not a spacewalker, he was fully capable of checking each action to make sure that Jim was on the correct switch, latch, or spacesuit part. Scooter oversaw the entire operation.

And… oh, yeah, then there was John’s spacewalking partner, Rick. Poor Rick was stuck cooling his heels in his spacesuit in the airlock listening to this whole episode. We periodically checked that he was still breathing. He was fine.

Step by methodical step, we were able to get John safely out of his suit. From there, our task was pretty straightforward. Jim Newman and John Grunsfeld had the same sized torso but different sized arms and legs, so we simply needed to take the arms and legs of John’s suit and attach them to the torso and PLSS of Jim’s suit. But: easier said than done. The trickiest step was replacing the arms. For that we had to break the seal with the arms on the good spacesuit and ensure a good connection and seal when we attached the arms from John’s spacesuit. The penalty for messing it up was potentially disastrous. We were sending a man out into space and asking him to trust his life to what was essentially an untested piece of equipment.

We were already running significantly behind on our day’s flight plan, but still, we didn’t rush ourselves. We went slow, slower than Joe LoPiccolo. We had two people on the checklist, me and Nancy, and two people working the reconfiguration of the new spacesuit, Jim executing the instructions and John—now out of his spacesuit and ready to help—watching over his shoulder; since it was John’s butt getting inside that suit, it was only appropriate that he be involved.

After the reconfiguration was complete and triple-checked, it was time to start over with getting John into his new spacesuit and ready to spacewalk. Once he was locked inside again, it was time to power it up and make sure the new suit was working properly. Jim and I triple-checked for leaks, both water leaks and pressure leaks. We checked for water because of what had happened earlier, and we checked the pressure because we’d attached new parts and wanted to make sure each one had a perfect seal. They did. No water leaks. No pressure leaks. The suit was good to go. I gave John a thumbs-up. He gave me a smile and a nod. We closed the inner airlock hatch and proceeded with the depressurization of the airlock. John opened the door to space, safe in his new suit, and the space walk finally began—two hours late.

Still, we could not rush to make up the time. We kept our same slow, deliberate pace. And guess what? Not only was the installation of the new PCU a success, but also that space walk ended up being the shortest space walk of the five we conducted during the mission, and the only one that was completed in less than seven hours. You could almost say that our problems with John’s suit had put us into a heightened awareness of Hoot’s Law, and that was what enabled us to be so efficient on this high-risk space walk.

By not making things worse after a huge problem, going slow to speed up, and using two people to check each critical action, we were successful that day. Hubble got its “heart transplant” and we added life to the telescope so it could uncover more mysteries of the universe. Our mission significantly increased Hubble’s discovery potential and led to the award of a Nobel Prize in Physics for the discovery of dark energy using instruments and equipment installed during our space walks—all because we didn’t make a bad situation worse.
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NOWADAYS I TRY TO APPLY HOOT’S LAW AT HOME. I recently lost a piece of the shower controller behind the bathroom wall while trying to fix it. My first inclination was to rush to try to quickly retrieve the lost part, which could have done more damage to the shower wall. Remembering Hoot’s Law, I slowed down and appraised the situation. In the end, chalking it up to a bonehead move, I let the wall own the lost part and went to the hardware store for a new one. I was then particularly careful not to lose that new part behind the wall when I got back to the repair, which I successfully completed.

Hoot’s Law saved me once again when my son was stung by a jellyfish at the beach. I rushed while carrying him to the rental car to get him to the hospital, threw him in the back of the car, hopped in, and tried to drive. But the car wouldn’t start. That was when I realized I had carried him to the wrong car, which happened to be unlocked. I now had the added problem of finding my actual rental car and recarrying my son to that car before he could get medical attention.

Once I got straightened out, I realized my rushing had cost us time. Behind the wheel of the correct car, I concluded that carelessly rushing to the doctor could cause an even bigger problem. The situation wasn’t life-threatening—my son was fine although the sting did hurt—and the situation might only get worse if I panicked while driving and got into an accident. So I drove to the doctor as fast as was reasonable while also being cautious not to make a bad situation worse. My son received the attention he needed, and he is still doing extremely well.

So, when you’re faced with what seems like a hopeless situation that can’t get any worse, remember: YOU can make it worse. Don’t let that happen, instead, I suggest the following:


[image: image] Remember Hoot’s Law. Think of how things could be worse if you make another mistake, and don’t create a second problem while hastily trying to solve the first problem.

[image: image] Remember Joe LoPiccolo. Go slow and resist the temptation to act too quickly.

[image: image] For critical corrective actions, if possible, get a second person involved to look over your shoulder to make sure your action won’t lead to a worse situation.


Whether you are troubleshooting a problem at work, fixing a leaky toilet at home, or avoiding getting lost while driving to your in-laws, employ these rules and give yourself and your team a chance to solve the problem without exacerbating an already difficult situation.







THE FIRST RULE OF LEADERSHIP

ADMIRE AND CARE FOR EVERYONE ON YOUR TEAM.

IN THE FALL OF MY FIRST YEAR AT NASA, THE SARDINES packed into a classroom on the first floor of Building 4 South to hear a talk. Over the course of that year, several luminaries of the space program came through to share their experiences and give us advice to help us assimilate into the NASA family. Neil Armstrong was of course the most well known, but there was also Harrison Schmitt, Apollo 17 moonwalker and geologist and the only non–test pilot ever to set foot on the lunar surface, and Gene Kranz, the legendary Apollo 11 flight director whose leadership was made famous the moment Ed Harris said “Failure is not an option” in the movie Apollo 13.

On this day, standing up at the front of the room, dressed casually in a sport coat with no tie, still trim and fit for sixty-five years old, was Alan Bean, the fourth man to walk on the moon. Though never as famous as some other astronauts, Alan had a legendary career. He was a Navy test pilot who was selected as an astronaut in 1963, flew on Apollo 12 in 1969, and then lived in space for two months on board Skylab in 1973. From the moment he spoke, I knew his talk wasn’t going to be just any old lecture. It was, hands down, the best talk I have ever heard from anyone. It was life-changing.

We walked in and sat down and Alan looked around at us and smiled. “Oh boy,” he said. “I can see it in your eyes. I can see that fire, that enthusiasm, like I had with my astronaut classmates when we first started. Don’t ever let that die.” He then proceeded with his prepared remarks, but rather than give us the highlights and achievements of his life, Alan said that what he wanted to do was tell us about everything he’d done wrong—the mistakes he’d made that held his career back. “I was the last guy in my class to fly,” he said, “and it was nobody’s fault but my own. One of you will be the last person in this class to fly—and there’s nothing wrong with that—but I want to tell you how I messed up so that maybe you won’t make the same mistakes I did.”

He had my attention. I didn’t want to make any mistakes.

Alan then proceeded to tell a story about the day he was in the Lunar Module Simulator practicing a moon landing with his commander Pete Conrad. Alan was still a rookie space flier while Pete had flown in space twice already. During a break, Alan mentioned offhand how he was having problems with this one engineer who’d been assigned to help with the mission. This guy had wacky ideas, and Alan just plain didn’t like him, so he thought maybe this guy should be taken off the team.

Pete looked at him and said, “Maybe you’re the one who should be taken off the team. If all four hundred thousand people working on Apollo thought the same way you or I do, we’d never get to the moon. In order to do something this challenging, we need people who think and work differently, and just because you don’t like someone doesn’t mean they’re not a valuable member of the team.” Then he put it to Alan straight. “You’ve got a lot to learn about being a leader and a good teammate.”

Alan got defensive, saying he knew a lot about leadership and teamwork.

“You don’t know the first rule about being a good team leader,” Pete said.

“Sure I do,” Alan replied.

“Okay, what is it?” Pete asked.

“Well…” Alan fumbled, “it’s staying focused on the mission.”

“Nope. That isn’t it.”

“Well, it’s to support your commander.”

“That’s not it, either.”

“Well, then… what is it?” Alan blurted out, getting mad and a little embarrassed.

“The First Rule of Leadership is to find a way to admire and care about every member of your team,” Pete said, “and if you ever want to be a great leader, you better learn it.”

Alan thought Pete was crazy. He pointed out that in any typical Apollo meeting they had about thirty people in attendance. The ten who sat in front participated and had useful things to say. Then there were fifteen or so in the middle who didn’t say much and you had no idea what they were thinking. “But,” Alan added, “there are always three or four at the back. Every time the meeting’s about to break up, those characters bring up a whole new subject. It’s like they haven’t been listening to anything in the meeting and they just want to talk about random nonsense. It’s hard to admire those people!”

“And that’s your problem right there,” Pete said. “You haven’t found a way to do that.”

All of this was hurtful for Alan to hear, and it caused a bit of tension between him and Pete in the days that followed. Then finally Alan began to think about it a little more. He began to watch some of the other astronauts, such as Jim McDivitt, for example. Everybody listened to Jim McDivitt. His ideas, in Alan’s opinion, weren’t always as good as some other astronauts’ ideas, but the team always paid attention to him regardless. And when one of those three or four pain-in-the-neck guys at the back of the room said something, Jim always knew their names and treated them with as much respect as anybody else. Perhaps as a result, Jim never had the friction with his teammates that Alan had been having.

“Maybe Pete’s right,” Alan began to think. It took him a while to change, which was a big part of why he flew last out of all the guys in his Apollo class. But by the time Alan was a Skylab commander, Pete Conrad’s advice had made all the difference in the world. Alan had learned to admire and care for all the people on his Skylab team, and because of that Alan is remembered as one of the great leaders in the Astronaut Office to this day.
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UP TO THAT POINT IN MY LIFE, I HAD RARELY STEPPED UP TO be the leader of anything. I liked being part of a leadership team, but I never sought out the top spot. Whether it was JV basketball in high school or outdoor survival training with my fellow ASCANS at NASA or even coaching my kids’ Little League teams, I was typically number two: co-captain, assistant coach, vice president, the guy behind the guy. I was comfortable in that position. I liked being in the center of things, bringing the team together, and getting everyone excited about whatever we were doing that day, but I never felt comfortable being the alpha dog who had to be out in front of everyone calling the shots.

With hindsight, I can say that the reason I was like that was because of my desire to be liked by everyone. Everybody likes the number two guy; he helps you out and he’s there for you, but he’s not the guy who put you on the bench. He’s not the boss who passed you over for that raise or gave you the bad news about not getting that next promotion. Leaders are lightning rods. They have to make the tough call that might piss people off, and then still hold the team together in the wake of making that call. I was never comfortable being that guy, but I knew that if I wanted to succeed at NASA, I needed to learn how to do it.

Walking out of Alan Bean’s lecture that day, I vowed to take his advice to heart, and I did. I made a point of observing the great leaders around me. Chiefs of the Astronaut Office such as Bob Cabana, Kent Rominger, and Charlie Precourt; Brent Jett, the head of Flight Crew Operations; Scott Altman, my space shuttle commander on STS-109; and many others. They were all different in their leadership styles and personalities, but they all had one thing in common. They took the time to get to know the people under their charge. They knew the names of everyone contributing to our missions, from the support engineers to the instructors, and all the way up and down the command chain. They also made sure that everyone knew how much they were appreciated.

Alan Bean also predicted that at some point in our careers, my astronaut classmates and I would be asked to do the impossible. Alan said he felt that way when they were tasked to go to the moon. They thought, at first, that the goal was impossible to achieve. But by having good leadership to encourage a diverse team where everyone has a voice, you start talking about the challenges and realize that it might not be impossible after all. It just takes a diversity of thought and ideas to solve the problem as a team. I wanted to become a leader like Alan described so that when I was asked to do the impossible I would be able to lead a team to do just that.

As the years went by, I took on more and more leadership roles. First in small teams and eventually on major undertakings, like the Space Telescope Imaging Spectrograph (STIS) repair on my second mission to the Hubble Space Telescope. Repairing the STIS was the most complicated space walk ever attempted. It was going to require new ideas, new procedures, and the development of over a hundred new tools. As the lead spacewalker on the repair, I was given the opportunity to put what I learned from Alan and other leaders into practice.

We had a great team of dedicated engineers working together on the task from NASA centers and support contractors around the country. The team represented a diverse mix of backgrounds and experience. Working with a vastly different group of thinkers and personalities, however, was sometimes challenging. I had to channel my best Alan Bean, especially with this one engineer who I’ll refer to as Sam. A lot of the time Sam’s suggestions just didn’t make sense. It often felt like we were all working together and getting on the same page, and meanwhile Sam was off thinking on his own. Usually, whatever Sam would say would just get dismissed out of hand by the room. “Uh, yeah… that’s great, Sam. Maybe we can look into that. Anyway, moving on.…” I forgot everything I’d learned from Alan and for a moment was ready to write the guy off as well. But deep down I knew that as a team leader it was my responsibility to make this situation work. So, over the months that followed, I forced myself to remember the First Rule of Leadership: find a way to admire and care about every member of your team.

I sat down and put my Alan Bean cap on to try to figure out how to help Sam and the team get along. I remembered Alan’s corollary to the First Rule of Leadership: When you’re having problems with someone, don’t think of it as “I don’t like them.” Rather, think of it as “I don’t know them well enough.” Take the time to get to know them better until you find something to admire. In doing so, the team becomes stronger.

I made a special effort to get to know Sam. I’d talk to him after meetings. I’d seek him out and solicit his thoughts, individually versus in a group setting. What I learned was that he was a phenomenally smart dude. He had an advanced engineering degree and he had always had a little kid dream of being a part of the space program, just like me.

What struck me most about Sam, though, was his dedication to his job and to our mission. He lived and breathed the work. He wasn’t interested in being popular. He was only interested in giving us the best chance at being successful, which meant he was hyper-focused on solving technical issues. But that might have come at the expense of effectively managing meeting etiquette.

Once I started listening to him, I realized that a lot of his ideas were pretty darn good. He had smart insights about the tools we should be using and the techniques we might use differently. The problem was he didn’t know how or when to communicate those insights, and the rest of the team were prone to dismissing whatever he had to say. This meant that potentially valuable ideas were being lost.

So, again, I did what Alan Bean and Pete Conrad would have done—I reached out to him even more. I showed him more respect during our training sessions. I turned to him and highlighted his ideas in the team briefings. I also tried to do things to help the team relax and get to know one another socially. After the NBL runs at the end of the week, I suggested that we go out as a team and grab a drink. We got to know one another away from work, which then opened up new ways to communicate and connect.

In the end, it all helped the team immensely. Everyone understood that each of us had something to offer, and maybe some of the more unique ideas being thrown around were better than we thought, which became crucial to the success of the mission. When we were devising the strategy for taking the STIS apart, Sam identified the ways it was going to be difficult to get the power supply card out and engineered a solution for the problem. The first time he brought it up, we were skeptical. But in the end he was right. His idea worked. The fact that he was not like me or the other astronauts or engineers on our team made him even more valuable, letting us all learn from his unique perspective. I ended up extremely grateful that he was on our team. It was a long way to get there from where I started, but thanks to Alan’s advice I got there and became a more effective leader.
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AFTER THIS AND OTHER LEADERSHIP EXPERIENCES, I started to develop my own corollary to the First Rule of Leadership. I call it the “Bank of Good Thoughts.” What helped me with Sam was that, by getting to know him, I learned his value. I also realized we had shared priorities and dreams, such as the fact that we both had the same childhood goal and we were both dedicated to saving the Hubble. I then took those good thoughts and stored them away in my “bank” for when I needed them.

Because I did need them. The challenges of working with and leading a team did not just magically vanish overnight. On every team I led or worked with in the future, we still had communication problems, still had difficulties fully integrating the team. But every time one of those problems arose, because I had this Bank of Good Thoughts I’d stored away about every team member, I was able to remind myself why I liked working with people despite the challenges. Instead of getting annoyed and thinking, “Oh, here we go again!” I’d say to myself, “This person is a brilliant and dedicated engineer and always means well, so let’s try to understand what they are not communicating properly. Let me help them refine that thought for the team.” With this approach, I was able to tackle every problem in a positive frame of mind, always looking for a solution rather than just getting pessimistic and throwing in the towel.

Keeping a Bank of Good Thoughts about your coworkers and others isn’t some “let’s all hold hands and pretend everyone’s great and everything’s fine” type of mentality. It’s actually the opposite. It’s recognizing that everyone on the team has shortcomings, and everyone is going to end up disagreeing with one another or disappointing one another some of the time. We all make mistakes. We say things we don’t mean. We get short-tempered because we’re having a bad day. As the team leader, you need to address these issues, but before you do, go to the Bank of Good Thoughts. Think of something good that the offending teammate did in the past, think about why you care for and admire them and why they’re an important part of the team. Put a good thought in your head first and then address the problem, because that will lead you to solving it in a constructive, positive way.

Conversely, letting bad thoughts about a teammate drive your decision-making can lead to irreversible damage. When you always assume negative things about people, when you ascribe bad motives to simple mistakes, when you believe that everyone’s worst day is who they are all the time, then failure is practically preordained. It will not lead to a positive outcome to whatever situation you’re in. You just can’t do it. If you do, the worst-case scenario in your mind becomes its own self-fulfilling prophecy.

So, to help you follow through on the First Rule of Leadership, always go to the Bank of Good Thoughts first. You can do it whenever you need. Maybe a teammate did something you don’t like. Maybe a colleague created a new problem while trying to solve an old one. Whatever it is, as soon as you find yourself souring on that person, stop yourself right then and there. Don’t think that thought through. Take the negative thought and swap it out with a positive one. Think about one great thing your coworker or your spouse or your kid has ever done for you, one stellar quality that they possess. Then address the situation before that negative thinking damages your relationship, drags down the team, and ruins a perfectly good day. There is always plenty to care about and admire in the people in our personal and professional lives. Remember: that’s how they came to be part of our lives to begin with.
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TODAY, IN MY POST-NASA LIFE, I TRY TO APPLY ALAN Bean’s First Rule of Leadership whenever and wherever I can. I travel extensively, giving talks and lectures around the country, and I always think of the people assisting me at each location as my team. The event planner, the A/V technician, the IT guy, the cameraman—they’re all my teammates, and I’m the de facto team leader, even if only for a few hours. I always try to show them how much I appreciate their help and I apply the lessons I have learned, and they always respond by doing their best to help me give a successful talk. Even if you’re only crossing paths with someone for an hour or two, showing them that you care and that you admire their abilities goes a long, long way.

I also put Alan’s advice to use in my new role in academia. I spend my days at Columbia University teaching undergraduate and graduate students in courses such as “Introduction to Human Spaceflight,” “Aerospace Human Factors Engineering,” and “The Art of Engineering.” I’m also the advisor for our student space club, the Columbia Space Initiative. I try to get to know each of the students from the start by having them fill out a questionnaire about their academic and career interests and why they’re interested in taking my class. I consider each student to be part of a team I’m leading, and do my best to find ways to connect with them to help them pursue their interests and dreams.

To help teach some of these principles, in each of my courses I assign a group project. Group projects can be challenging. Students must not only master the material in the course but also learn to work together to be successful, juggling their personal schedules and commitments to be a team and effectively complete the project. I try to encourage them to find ways to be good teammates and leaders. When the team breaks down, so does their learning and progress in the course. When I see that happening, I tell them what I learned in my years at NASA about leadership and being a good team member. I share with them that a fundamental part of my teaching and advising at Columbia is a life-changing lesson I learned about teamwork from the fourth man who ever set foot on the moon.

Alan Bean’s lessons in leadership and teamwork literally changed my life. Over the years that followed that first talk to my astronaut class, I became close with him and his wife, Leslie. I would visit him in his home studio, often bringing one of my kids to soak up some of Alan’s wisdom. The last time I heard him speak was in 2017 at an astronaut reunion, when he addressed the new incoming class of ASCANS, sharing the same stories and insights he’d given me twenty years before.

After the talk, Leslie Bean came up to me and said, “Mike, I have a favor to ask you.”

“Sure,” I said. “Name it.”

“Would you be willing to speak at Alan’s memorial service?”

My heart went cold. “Leslie,” I said, “is there something you’re not telling me? Is Alan okay?”

“Oh, yes. He’s fine,” she said. “But he is getting older and we are trying to plan while he is still of strong mind.”

I told Leslie I would be honored to do whatever she asked, but I hoped that I wouldn’t be doing it for a long, long time. Then, less than a year later, on May 25, 2018, I got the call. Alan was in the hospital after suddenly falling ill while traveling two weeks before. He passed the next morning. Honoring Leslie’s request, I spoke at Alan’s memorial in Houston, sharing what a major impact he’d had on my life. Then, for the burial service at Arlington National Cemetery, where Alan was going to be laid alongside his Apollo 12 crewmates Pete Conrad and Dick Gordon, Leslie asked me to be a pallbearer. I told her I would. It was one of the greatest honors of my life.

All my boyhood heroes who were still on the planet and healthy enough to travel were pallbearers alongside me, including Michael Collins and Buzz Aldrin of Apollo 11, Walt Cunningham of Apollo 7, Bill Anders of Apollo 8, Charlie Duke and Ken Mattingly from Apollo 16, Jack Lousma of Skylab 3, and Fred Haise from Apollo 13. These legends of space exploration were now in their late eighties or early nineties, coming toward the final orbits of some of the most extraordinary lives ever lived. As I stood by their side at the gravesite, I thought about the time I had spent with Alan and all that he had shared with me over the years. I decided that his wisdom needed to be told and handed down not only to future astronauts but also to anyone willing to listen and learn, and I’m honored to share one of his most valued pieces of advice with all of you.
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HAVE YOU EVER HAD A BOSS OR A LEADER WHO DID NOT care at all about you, but only what you could do for them? I have. I was not motivated to help that person and was always suspicious of their motives. Have you ever had a boss or a leader who valued and admired your abilities? I have had those as well, and there’s nothing I wouldn’t do for them, either when we were working together or since. Those relationships last a lifetime. What kind of teammate or leader do you want to be? If you want people to be there for you, find a way to admire and care for everyone on your team.

All leaders are different, and everyone should try to find the leadership style that works best for them. But regardless of how those individual traits manifest, the First Rule of Leadership applies to us all. So, remember:


[image: image] If you want to be a good leader, teammate, family member, spouse, partner, parent, coach, community member, or even just a better person, find a way to care for and admire everyone around you.

[image: image] If you meet someone and have a bad first impression, don’t jump to conclusions. If you think you don’t like someone on your team, remind yourself that maybe you just don’t know them well enough. Try to find common ground. Take the time and do the work to find something you care about and admire in that person.

[image: image] You’re still going to have problems. So go through the roster of everyone on your team, think of each person’s positive traits, and store them away in the Bank of Good Thoughts. Before you have to deal with an issue with a team member, go make a withdrawal from the bank. Remind yourself of what’s good about this person and why you like having them around before you have to address the difficult and negative issues. Show that team member that no matter what the issue you have with them, you admire and care about them first and foremost. Do that, and you’ve just made solving the problem that much easier.


Not everyone is a born leader. In fact, most of us aren’t. I wasn’t, and it’s still something I work at every day. But I do it by channeling my great friend Alan Bean. If you ever have any doubts about the first and most important lesson for becoming a great leader and teammate, just remember his name and follow his rule.







HOUSTON, WE HAVE A PROBLEM

REACH OUT TO MISSION CONTROL, AND BE MISSION CONTROL FOR OTHERS.

AFTER MY FIRST SPACEFLIGHT ON STS-109, I WAS assigned what I came to feel was the best job an astronaut can have on the ground. I got to be a CAPCOM. Thanks to movies like Apollo 13, everybody knows about “Houston,” otherwise known as mission control, the vast and on-alert team on the ground ready to aid and assist the astronauts flying in space above. People know that Houston is on hand whenever astronauts encounter a logistical problem, but far less is known about the role of the CAPCOM, the spacecraft communicator.

The CAPCOM is the astronaut sitting next to the flight director in mission control who speaks directly to the crew, relaying instructions, updates, and help from the ground. (CAPCOM was originally short for “capsule communicator,” from back in the Mercury days when we still called spaceships “capsules.”) But more than just relaying technical information, the CAPCOM’s primary job is to simply be there for the astronauts. The CAPCOM is their earthly shoulder to lean on when they’re hundreds of miles from home. Their lifeline.

People always ask me about how cool it is to be in space, to be floating around in zero gravity and looking around at the moon and the stars. And it is cool. It’s very cool. It can also be incredibly lonely. Sometimes it’s not just lonely, it’s existentially terrifying. When you’re out on a space walk, at that moment, you and your partner are the only two living beings in the vacuum of space anywhere in the solar system and—as far as we know—in the entire Milky Way and possibly the whole universe. At times like that, you don’t just need a safety tether connecting you to the space shuttle. You need an emotional tether connecting you to the rest of humanity. That’s what the CAPCOM does for you. They’re the voice in your ear, ready to hold you steady and support you in whatever you’re doing. They’re holding your hand at every step, telling you about changes in the timeline, helping with procedures, and acting as your liaison to the dozens of people working in the flight control team on the ground. But your CAPCOM is not just there to help with the job. They’re also there to share significant news, good or bad, from home. They’re there to tell you your kid passed the spelling test or to commiserate about the Mets blowing it in the bottom of the ninth (again). In critical moments, they might be the only emotional support you’ve got.

Good communication is something astronauts train for early on, to learn about its significance. Whenever we ran our simulations, the control team was in the Mission Control Center and the astronauts were in the simulator, and even though the buildings are close to each other, the training team made us feel like we were communicating from space. There’s an artificial time delay inserted in the communication loop, along with communication blackouts, static, and what we would call periods of intermittent or “ratty” comm. We deliberately make it difficult to communicate so we can figure out how to share vital, lifesaving information over distance even with connectivity challenges. But it’s more than just learning the protocols and proper way to communicate clearly for technical purposes. They make the communication drop in and out so that you’ll understand how precious it is, how much you need it, and how it would feel to lose it.

I finally got the opportunity to serve as a CAPCOM after STS-109, because typically you have to have spaceflight experience before you can be assigned to the job, which makes sense. The thinking is that a CAPCOM can do a better job once they know what it’s like to be in space so they can more effectively support their colleagues in space. You also need the experience of having relied on a CAPCOM for emotional support in space in order to know how crucial that support is and how to provide it when called upon to do so. In the years ahead I would have the privilege to work as a CAPCOM in the MCC during many missions and countless sims. My number one priority was to make sure that the crew knew that Houston was looking out for them, not only in their technical duties but also personally and emotionally.

Every CAPCOM assignment was important, but far and away my most important shifts at the CAPCOM desk came in the wake of the Columbia accident. It was all-consuming on all fronts. Meanwhile, we had three people living on the International Space Station at the time—and they’d just lost their ride home. Shuttle flights to the ISS had been immediately suspended. Astronauts Don Pettit and Ken Bowersox (nicknamed “Sox”) were on the ISS along with cosmonaut Nikolai Budarin. Sox was a veteran of five spaceflights and one of my most respected and beloved colleagues while Don was one of my astronaut classmates and best friends. They had a really big problem at a time when Houston was drowning in hundreds of other problems. I knew Don was having an especially hard time because he’d been such good friends with Willie McCool, who’d perished in the accident. Don had invented a zero-gravity chessboard with flat pieces that would Velcro to the board, and Don and Willie had been playing a game of chess in space, emailing moves back and forth from the ISS to the shuttle.

Although the Astronaut Office, MCC, and all of NASA were focusing on the accident and its aftermath, we also needed to continue to support our colleagues on ISS. We had to figure out how to get them home, reassure them that we would get them home, and be on call to support them every minute until we got them home.

Much of that work fell to the CAPCOM. Eventually, we would get them down by using the Russians’ Soyuz spacecraft as a lifeboat, but in the moment, we didn’t know if, when, or how that was going to happen. For the time being, they were stranded, disconnected, and concerned. I was assigned to be their CAPCOM a number of times during the weeks they remained in orbit following the accident.

Generally speaking, I did my best to check in with them frequently, letting them know what we were working on to support them, answering all their questions. I stayed on the line with them, talking, keeping them up-to-date on events on the ground, how their families were doing, and the progress we were making on bringing them home. I made sure they knew that, whatever they needed, we would be there for them. If an answer was taking more than a minute or two to develop, I would give them an update so that they knew we had not forgotten about them.

But, understanding the keen sense of isolation they had to be feeling, I also knew I had to go above and beyond my typical CAPCOM duties. I frequently went by Don’s house to check on his wife, Micki, and their twin boys, to be a CAPCOM for them as well. One evening, I stopped by and picked them up to go to a nearby open field to watch a flyover of the ISS. As the station came into view, it looked like a bright fast-moving star in the twilight just before sunset. We all waved and shouted to Don from Earth. I wanted him to know that his friends in the Astronaut Office were doing our best to support his family while he was going through an extremely difficult time.

A few weeks later I was assigned to CAPCOM for Don and Sox on a Saturday. Saturdays on ISS were typically a day to catch up on work, clean up the space station, and relax, which is pretty much what astronauts do back on Earth on Saturdays. We’ll get out into the garage and work on a home improvement project or fiddle with a hobby. I knew both Don and Sox loved weekend projects like that. Don was the guy I’d call whenever I had a problem with anything mechanical at home. He repaired a leak in my air-conditioning unit, helped me fix the burner on my grill, and even helped my son with some finishing touches on his Cub Scout pinewood derby car.

When I showed up to CAPCOM that Saturday, I thought a home improvement project would be just the right thing to make Don and Sox feel like they were back home. A piece of equipment on ISS was scheduled for some maintenance. It wasn’t anything too significant; I think it was a cooling fan or something of that sort. But at a time when nothing seemed normal, I knew that this was just the perfect home improvement task for my friends on a Saturday afternoon. So I told them I was going to help them tackle it and we went through the procedure together, taking the thing apart, testing it, and putting it back in its place. The whole time we were joking back and forth about all the Saturday afternoons we’d spent out in the garage working on different projects. I could tell their morale went sky high. They were having a blast. This wasn’t some critical task for the ISS or some breakthrough experiment in space science. It was just something to make life seem normal and take their minds off the isolation and worry they had to have been feeling. Once they finished the repair and the equipment was working again, Don and Sox radioed to MCC and announced that they felt like they’d just spent the afternoon back home, that they’d had a great time and it was a wonderful diversion.

When Don and Sox got back to Earth, they thanked me for my support and told me how much they appreciated it. They said it made them feel like the ground had their act together, that we were thinking about them and supporting them. It gave them confidence and kept them from feeling isolated at a most difficult time. I thanked them for their kind words, and it was very meaningful to hear, but I was a bit shocked at the level of gratitude for what I felt was just doing my job. I knew how much Don Pettit and Ken Bowersox needed to hear a comforting voice while they were stuck on the ISS. Six years later, it would be my turn to get stuck, not on the ISS but in a problem of my own making, and I would need a lifeline from Earth to help me get through.
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THE DIFFERENT SCIENTIFIC INSTRUMENTS THAT MAKE UP the Hubble Space Telescope are all modular and self-contained. They have to be. They’re solidly built to withstand the rigors of launch and space travel, which means they aren’t designed to be taken apart. On every previous mission to service the telescope, if a piece of equipment was no longer working, no matter the cause, astronauts just removed the existing piece and replaced it with a brand-new one. We call these parts orbital replacement units, or ORUs. Imagine if you had a refrigerator and the light bulb inside went out, only instead of replacing the light bulb you replaced the entire refrigerator. A typical remove-and-replace task involved de-mating connectors and loosening bolts using our standard tools, removing the old ORU, installing the new ORU, and then retightening the bolts and re-mating the connectors. That’s how everything was done, and even that was challenging enough. Doing intricate machine repairs in a spacesuit is like doing brain surgery with boxing gloves on, and anything more complex than swapping out an ORU was deemed too time-consuming and too complicated.

Before STS-125, NASA had never attempted, or even thought of attempting, the in-space repair of one of the Hubble instruments during a space walk. Undoing an ORU’s protective outer shell to get inside was considered impossible. Even if you could get to the guts of the instrument, the inner components were too intricate and delicate to manipulate or replace. They’d never been handled outside a clean-room environment, and they required precision tools and dexterous manipulation under good lighting conditions with optimal body positioning. We never even considered working with those parts under poor lighting conditions, limited positioning, obstructed views from your space helmet, and bulkiness of the spacesuit and its gloves.

Then we lost the Space Telescope Imaging Spectrograph as the result of its power supply failure. The instrument itself was perfectly fine. It just wouldn’t turn on. Which was a problem. STIS is an incredible device that can take measurements in the ultraviolet, visible, and near-infrared wavelengths. It has such capabilities as searching for black holes and analyzing the atmospheres of far-off planets orbiting other stars in the search for an Earth-like planet somewhere. It wouldn’t be an overstatement to say that STIS is a cornerstone in our search for life in the universe.

Unfortunately, no replacement was available and there was no funding to build one. The standard modular swap was off the table. But, because STIS was such an important instrument, we decided to try the impossible. We started exchanging ideas with our engineering team to develop a space walk to take STIS apart in space, remove and replace the power supply, and restore it back to life. It involved creating over a hundred new tools. It took years to design, test, and build the hardware required and to plan and practice. It would be the most complicated and challenging space walk ever attempted, and I was chosen to be the lead spacewalker for the repair.

Because the Shuttle Program was already in the process of winding down, we all knew this would be the last, best, and only chance to fix the Hubble. It was do or die, with no margin for error. I trained and studied as hard as I could, practicing each step over and over. We prepared ourselves for anything that could possibly go wrong. We laid out contingency upon contingency for every little thing that might not go according to plan.

The most difficult part of the task was removal of the access panel that was in front of the power supply. It had 111 tiny screws holding it in place, each of which had a washer and glue on its threads to make sure it would never come loose. I don’t think I’ve ever even put together a bookshelf without dropping or losing a screw, but here, working in zero gravity with bulky space gloves on, I couldn’t let even one screw or washer get away from me. If I did, it could float up into the optical part of the telescope. If that happened, every image the Hubble captured from then on would include the outline of a screw—an unacceptable result, needless to say.

By contrast, the easiest part of the repair was the removal of a handrail that astronauts had used to install the instrument into the telescope years earlier. Because STIS was never meant to be opened, that handrail was blocking access to some of these 111 tiny screws. But taking the handrail off was nothing. It was attached by four big bolts, two at the top and two at the bottom, all removable with a standard power tool. It was only one line in the checklist: “Remove handrail bolts, four.” Took less than thirty seconds. We didn’t even have a backup procedure in place for it. It was so simple, even I couldn’t mess it up.

Or so we thought.

A few years ago, after leaving NASA, I received a phone call from the ISS from Astronaut Drew Morgan. (If you ever receive a phone call with a 281 area code followed by a 244 prefix, pick it up. It might be coming from the International Space Station.) Drew was about to perform a complicated space walk on the Alpha Magnetic Spectrometer and he called to see if I had any advice based on my experience with STIS. I told him that although he might be most concerned about the more challenging parts of the space walk, he absolutely should not underestimate or overlook what he thought would be the easy parts. The easy stuff can pose problems as well, and it deserves our full attention.

I gave Drew that advice because things didn’t go as we planned during that STIS space walk, and I’m forever grateful that my CAPCOM on that day was Dan Burbank, my astronaut classmate and one of my best friends. Dan and I had immediately bonded during our ASCAN orientation. He was, in my opinion, one of the best astronauts in our class and one of the best NASA astronauts ever selected. Just a few months after we arrived at NASA, my father was diagnosed with leukemia and came to a hospital in Houston to be treated. His treatment had taken a turn for the worse and he needed donors for white blood cells. At the time, this was a somewhat risky donation that could affect the donor’s health. I, of course, was willing to donate to help my father, but since astronauts are always concerned about our health, because it could affect our eligibility to fly in space, I certainly didn’t expect anyone else to donate. But Dan volunteered. I told him about the risks. Even though they were small, they were still there. Dan didn’t even blink. He just looked at me with an understanding smile and said, “Okay, so when do we go?” That afternoon we were on our way to the hospital in downtown Houston to have our white blood cells drawn.

I was immediately curious about what made Dan such a fearless, generous guy when it came to helping other people. A few years later, I got my answer. Before NASA, Dan had been a Coast Guard helicopter pilot, rescuing people at sea and often flying into dangerous situations to do so, like what happens in The Perfect Storm, Sebastian Junger’s bestselling book that became a blockbuster movie with George Clooney and Mark Wahlberg. The story focuses mainly on a commercial fishing vessel that was lost at sea but also, as a side story, tells the tale of a private sailboat also caught in the storm. While trying to save that sailboat, a rescue helicopter can’t refuel because of the storm and the crew has to ditch the aircraft in the ocean in the middle of the night, at which point a second helicopter crew is sent into harm’s way to rescue the first helicopter crew, which is an extraordinary act of bravery. After I saw the movie, I ran into Dan in the office the following Monday and asked him about it and how realistic it was. He explained how the film was pretty accurate even though it took some liberties with the truth. Dan mentioned that the second helicopter encountered conditions that were too severe to deploy rescue swimmers (thirty- to forty-foot seas and winds gusting to over 100 knots). The second helicopter ended up helping the heroes on Coast Guard cutter Tamaroa with the rescue by using the aircraft’s searchlight to illuminate the rescue area. As he was casually describing the details of the rescue, it was clear he knew a great deal about what had really happened to the people involved. I asked him how he knew so much, and he humbly mentioned that he was the Coast Guard pilot in the second helicopter who’d flown into harm’s way to help rescue the crew that ditched the first helicopter. That’s who Dan Burbank is. A person you could rely on in times of need, a guy who would risk his own life to help others.

Anytime Dan was my CAPCOM, he gave me an extra boost of confidence. No matter what gremlin was out there waiting for me, whether it was a mechanical problem with fixing Hubble or a life-threatening issue with my spacesuit, I knew Dan would be there in MCC making sure that we would be okay. And the day the STIS repair came, it turned out that I needed Dan more than I ever thought I would. I wasn’t just lost at sea. I was lost in space.

The space walk to repair STIS happened to fall on a Sunday, which is typically a day off for the engineers working on Hubble, but not that day. If any kind of problem would arise, we had an established chain of communication in place. Sitting alongside Dan Burbank in mission control were two highly distinguished and reliable people. The first was our flight director, Tony Ceccaci. Seated at a console directly behind Dan and Tony was our lead EVA instructor, Tomas Gonzalez-Torres. Supporting Tomas from the EVA back room at JSC was Christy Hansen, another of our awesome spacewalking instructors. In a separate “Hubble support” back room at MCC in Houston was the Hubble Servicing Support Team, led by Jim Corbo, the Hubble systems manager, who’d flown down from the Goddard Space Flight Center in Maryland. Then, supporting Jim Corbo back at Goddard were James Cooper, an engineer in the Space Telescope Operations Control Center, and Jeff Rodin, leader of the Mechanical Response Team, watching from a conference room in Goddard’s Building 29.

They were the best team any astronaut could ask for, all of them at the ready with their teams around the country to support our space walk on a lovely Sunday afternoon—and all of them were invisible to us in space except for our CAPCOM Dan Burbank. Tony Ceccaci, the flight director, would take everyone’s input and arrive at the final decision or course of action, but it was Dan who would communicate that decision to us up on orbit. We would talk directly to Dan, and it was his voice, and his voice only, that we would hear in our headsets. We were counting on him to be our liaison and get us the help we needed to be safe and successful.

On the big day, I departed the airlock with my partner, Mike Good, “Bueno.” The thought in my mind was that I wanted a perfect day. Have you ever had a perfect day at work? No problems, no issues, just clear sailing? I wanted one of those, and the day of spacewalking started out very well. We were trained as well as any crew had ever been trained for a Hubble space walk, and our teams on the ground in Houston and at Goddard were fully prepared and watching closely. Everything went smoothly for the first hour or so. We were even ahead of schedule. A perfect day in the making.

Then came time to remove the handrail. We went to the checklist: “Remove handrail bolts, four.” Easy. I grabbed my power tool and went to work. The teams at JSC and Goddard were watching my every move on the downlink from my helmet camera, and they could see my hands working with the power tool. The two bolts at the top came out easily, as did the one on the lower left. But the one on the lower right gave me trouble. For some reason, my power tool was just spinning and spinning. “C’mon,” I thought, “I’ve got more important things to do today.” But it just kept spinning and, after a few more moments, I thought I better take a closer look at what was going on.

The bolt was low, outside my field of view, and I had poor visibility due to the size of my helmet and the poor lighting. So I got out of my foot restraint and moved downward to take a closer look. When I did, I saw what I’d done: I’d stripped the bolt head. No longer a pristine hex shape, it was now gnarled up and unusable.

At that moment, a cascade of realizations washed over me: that bolt wasn’t coming out, which meant the handrail wasn’t coming off, which meant the 111 small screws weren’t coming out, which meant STIS wasn’t coming back to life, which meant that astronomers would never find life in the universe—and the entire world would blame me, forever, because it was all my fault.

I leaned back out of the telescope and looked down at Earth. We were over the Pacific Ocean, and as I gazed down at that magnificent body of water, I couldn’t imagine a hardware store where I could get any help. “How can anyone help me out of this one?” I thought. “All of my help is down there.” A deep sense of loneliness hit me. It was not a Saturday-afternoon-at-home-with-a-book kind of loneliness. It was more like a first-day-at-a-new-school-and-you-have-no-friends kind of loneliness. I felt separated from Earth, separated from the team that could help me. I knew the repair and STIS backward and forward, and I knew there was no solution to what I had done. We had backup procedures, easy-out drill bits, and bolt-head-destroyer drill bits for the 111 small screws. If I had stripped one of those, we had recourse. But stripping one of the big handrail screws? We had nothing. It was so simple, no astronaut could mess that up. Not even me. Unfortunately, I had proven us wrong in that assumption.

Within a matter of seconds, I knew it was time to confess what I had done, to tell the larger team what had happened. When I did, the voice I heard in my ear was Dan’s, perfectly calm and totally reassuring. “Okay, no problem,” he said. “We will see what we can do to help.”

For the next hour or so, we tried anything we could think of. Dan kept us busy, and he was the guy to do it. Dan’s father was an industrial arts teacher, and he’d passed his knowledge and skills in home repair on to his son, who’d generously used them to help me out. Twice he’d helped me repair holes in the ceiling of my house after I’d walked around the attic and accidentally put my foot in the wrong place.

So, while Dan reassured us that the ground was trying to come up with a solution, he kept us engaged with suggestions, such as trying to use different bits on the end of the power tool to try to remove the base of the handrail. But even with Dan’s guidance, nothing was working. I kept wishing that Dan could beam himself up to orbit with a set of tools to help me fix my most recent mistake.

Meanwhile, back in Houston, Jim Corbo had stepped out of the discussion in the Hubble support back room for a moment to ponder the situation, eventually asking himself, “What would you do if you were in your garage?” Then he remembered that when fancy technology fails, brute force is often the best option. Since the handrail was free at the top and only one bolt remained at the bottom, why not just break it off?

Breaking the handrail off the Hubble didn’t occur to me or my crewmates or anyone in the front room at MCC because it’s something that we’d never trained to do or thought of doing in space. Breaking metal in space is typically a bad idea. It can create debris that might find its way inside the telescope and damage the optics. Or worse, it could fire back toward me or Bueno and damage our spacesuits. Still, when faced with little hope, just about anything is worth considering. And the clock was ticking. With the consumables in our suits slowly running down—meaning our oxygen, power, and CO2 scrubbing—we couldn’t stay outside and troubleshoot forever. Even if we solved the handrail problem, we’d still need enough time to complete the repair, and we were already pushing those limits.

Jim Corbo called back to James Cooper at Goddard and relayed his idea. Then James called over to Jeff Rodin in Building 29. Jeff and his team came up with a quick plan after retrieving a similar handrail from a clean room at Goddard and setting it up in the same configuration we had on orbit: three screws out, loose at the top, one remaining screw on the bottom right of the handrail. They then pulled on the handrail’s free end with a fish scale. Right when the scale got to 60 pounds of force, the handrail snapped off and went flying. James Cooper got on his communication loops and called in the results to Jim Corbo at JSC. Then Jim fed the information to Christy in the EVA back room at MCC. Christy and Tomas then talked to Tony Ceccaci about it. The final decision was Tony’s. No influence from above or below could overrule him or make the choice for him. But Tony knew his team and our capabilities very well. He knew what I could do in a stressful situation, and he approved the plan.

The first I heard about any of it came from Dan. “Mass,” he said, “I think we’ve got something.” I could tell he had something good to tell us by the excited yet confident tone of his voice. Then he told me and my crewmates what they were considering, just as if he was presenting a plan to rewire my kitchen—which, incidentally, he had also helped me with. Dan then laid it all out for me, explaining further that Bueno and I were to wrap the bottom of the handrail as best we could with Kapton tape, which would contain the debris that was sure to be generated during the break. I should give it a few tugs at the top to yield the bolt a bit, and the final force needed would be 60 pounds linear at the top of the handrail.

“Dan,” I said, “that sounds like a good idea.”

With Bueno’s help, I taped the handrail as best I could. We were like two Boy Scouts tying knots together. Then we reported back that we were ready. At that moment, even though Dan was a world away, I felt like he was right there with me, just like when we were working in my garage.

Dan came over the comm, “Atlantis, Houston, we don’t have video right now, but we’re ready.” Which meant that MCC couldn’t watch along through my helmet cameras as I attempted to break off the handrail. But maybe that was a good thing. “At least they won’t get nervous from watching,” I thought.

“Okay,” I said, “here we go.”

I gave the handrail a couple yanks until I felt the bolt start to yield. Then I gave it one last good pull and… it broke off! “It’s off!” I exclaimed, before adding more calmly, “disposal bag please.” The bag was needed to stow the handrail for its journey back to Earth. Bueno was more than happy to present the bag, take the handrail, and stow it away for safekeeping now that it was no longer an obstacle to our success that day. I was so grateful for a second chance.

Dan then came over the radio again. “That’s great news,” he said. “Back to our regularly scheduled programming.”

The rest of the repair went well, and my buddy was there each step of the way. I could tell he was so happy that we came up with a solution and that we could now continue. I was extra careful not to break anything else, STIS was brought back to life, and Hubble was free to unlock more mysteries of the universe.

I’d recovered from my mistake, but I couldn’t have done it without Dan Burbank. Having his support made all the difference in the world to me that day. It was more than just him feeding me the steps and technical information that I needed. It was knowing that one of the best astronauts on the planet and one of my best friends would do everything he could to make sure that we would be successful. Dan never seemed panicky or disappointed or frustrated. I would later learn just how frantic and frenzied it had been behind the scenes at MCC and at Goddard, but Dan kept it cool and calm and made it seem like everything would be okay. He kept our morale up and made me feel hopeful that a solution would be found, never pointing the finger or sounding pessimistic. His enthusiasm, optimistic outlook on life, and dedication to his job as CAPCOM got me through the most challenging and difficult problem in my astronaut career. When I needed him most, he was there for me. I will be eternally grateful that Dan was my lifeline that day in MCC.
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IT’S EASY TO FEEL ALONE IN SPACE, TO FEEL CUT OFF, LIKE nobody else is thinking about you. That might seem unlikely, given that astronauts are surrounded by crewmates in a small cabin with hundreds of people on the ground watching your every move. But humans are human, and we often feel like we’ve been forgotten whether we are or not, which makes the job of the CAPCOM so important.

I think the COVID pandemic, especially those first very lonely months, gave everyone a sense of what it can feel like when you’re 350 miles away from the other eight billion people you’re used to having close by. Even as we put the worst of COVID behind us, many of us are still fragmented and isolated in ways we never were before, relying on sometimes “ratty” comms to work and communicate with our colleagues remotely around the world. We need to remember that even though we can’t see or physically be with our teammates, they’re still there for us if we need them. Just as important, we’re still there for them if they need us.

This also emphasizes the importance of really getting to know our colleagues offline and in person. Dan Burbank became one of my closest friends through hours of downtime working on projects or just hanging out and having dinner. I’d spent hours with Tony Ceccaci and all the different Hubble engineers in different training and team-building exercises. You need those hours together to build a relationship, to get to know one another’s strengths and weaknesses, and to learn how you can help one another be successful. Having those relationships in place before a crisis arises can be huge when time-critical decision-making and problem-solving are warranted. Long-distance virtual communication is a revolution and a lifesaver in many ways, but it only works as a supplement to a base built by time invested.

For astronauts, CAPCOM and MCC are always a call away. In our daily lives on Earth, we need to identify our own Houston, the people who can play that role for us and who we can assist in return. Be the person at work people can go to with that question that no one else can answer. Be the friend people can go to when they need a favor or just someone to talk to. Be the partner who can comfort your significant other when disappointment occurs. Be the parent your child can always come to with a big decision or problem. These are not easy things to do, but just as we need a CAPCOM to go to in times of need, others in our lives need us to do that for them.

Not everyone gets to go to space, but we all have times in our lives when we can feel as lonely and as isolated as it can feel out in orbit. We all have moments of feeling adrift and lost. So, if you find yourself in that situation, or if someone in your life is in that situation, here are the things to remember:


[image: image] You are not alone. Identify the person who can help you and reach out to them. Think of them as your Mission Control Center.

[image: image] When you suspect that someone in your professional or personal life might be going through a difficult time at work or at home, check in on them. Be their CAPCOM.

[image: image] Even when there’s no crisis, reach out to the people for whom you feel responsible. Get a status check on how they are doing. Let them know that you’re there for them if they ever need you, that you are, as we say in the space business, “standing by.”

[image: image] When anyone reaches out to you, whether a client, a coworker, or a loved one, let them know that they’re a priority, that they aren’t being an imposition. Reassure them that they are not alone in this problem and that you’ll stick by their side until you resolve it together.


Life is hard, but it gets a lot easier when you have a lifeline. Never be afraid to reach out to a friend or a coworker and say, “Houston, I have a problem.” But you don’t have to call them “Houston” if you think it might be weird.







THE THIRTY-SECOND RULE

YOU’RE GOING TO MAKE MISTAKES. LEARN HOW TO DEAL WITH THEM.

WHEN I WAS A SIX-YEAR-OLD BOY WATCHING NEIL Armstrong take those first steps on the moon, I didn’t fall in love with the idea of being an astronaut only because I wanted to go to space. Sure, going to space seemed liked fun. But it was also that I wanted to be like Armstrong and Alan Shepard and John Glenn and the rest of those astronauts. I wanted to be one of those people. I wanted to be in their club, because it seemed like a really cool club to belong to. That attitude left me with a good bit of what you might call hero worship. Every time I met one of my idols from the space program, I was like that six-year-old kid again. Which was good in that it gave me an almost bottomless well of enthusiasm to keep me going on what would be a very long and very arduous career path. But it was not so good in that it gave me a distorted sense of who these people were. Astronauts are just human beings. Really cool human beings, certainly, but human beings just the same. And all human beings make mistakes. But I didn’t see them that way. I looked at them like they were larger than life. I put them on a pedestal, and anytime you put someone on a pedestal, by definition you’re putting yourself in a position that’s inferior to them. In my mind, those guys were perfect. I wasn’t. They had the right stuff. Maybe I didn’t. Maybe that is why—as I have said before—for a couple of years, I let my space dream sit on the shelf.

Once I did decide to go for it (realizing that one in a million is not zero!), I had more than my share of failures, and I’m talking about some real doozies. When I applied to MIT for graduate school, I applied to the wrong department. Thinking I was applying to the Technology and Policy Program in the engineering school, I inadvertently submitted my application to the Science, Technology, and Society Program in the political science department. It was only after I showed up at the wrong grad school that they were able to sort the whole thing out. Luckily, I was able to get transferred to the right one.

Then, having barely made it into grad school, I almost didn’t make it out. The first time I took the qualifying exam for my PhD, I blew it so badly my advisor actually sat me down afterward and said, “Maybe you’re not cut out for this.” I was so demoralized I came extremely close to giving up on getting my doctorate. When I went to get my private pilot’s license, I flunked that the first go-around, too. I got lost. In the sky.

One of the biggest belly flops of my career was a literal one. I had just joined NASA and they’d sent me and all the other freshman astronauts down to Naval Air Station Pensacola in Florida for water survival training, which included learning how to parasail. They put us all on this boat that had a huge platform on the back, way up high off the water. Then they took us out in the Gulf of Mexico and, one by one, hooked us up to a tow rope pulled by a speedboat. The speedboat would start out and you’d feel the rope tug and you’d start running and your chute would fill up and off you’d go. I was nervous because we were really high up and it was a long way down and, as discussed previously, I was not the strongest swimmer.

The astronaut who went before me was Stephanie Wilson. Stephanie weighed maybe a hundred pounds. She took off running, leapt off the edge of the platform, and flew away like a bird. Then it was my turn. They hooked me up to a harness. I felt the rope tugging me and I took off running. When I got to the edge of the platform, I leapt as high as I could and… I did not fly like a bird. I plummeted like a rock. I fell about twenty-five feet straight down and hit the water, BAM! Then the rope went taut, and my harness yanked, and I was dragged through the water at what felt like 80 miles per hour. My life preserver then popped like a balloon and my chute filled with water, and I was left flailing and gasping for air in the Gulf of Mexico. Luckily, they fished me out, the doctor looked me over, and off I went again. My second attempt was more successful and everything turned out okay.

Point being: I’ve messed up. A lot. We all do. But nobody likes to admit it. Most mistakes are immediately followed by some form of denial. As I discussed earlier, admitting mistakes to prevent others from repeating them or suffering consequences from your mistakes is critically important. But rarely do we want to acknowledge to other people, or to ourselves, that something has gone wrong. We go on pretending like everything’s fine. The reasons for that, I think, are pretty obvious. Nobody wants to be seen as a failure. Nobody wants to be seen as being responsible for blowing a big game or ruining a big project. That trait can manifest in different ways depending on your personality. Some people are so arrogant their sense of denial encompasses their whole identity. They simply can’t accept that they’ve done anything wrong, ever. Everything is always somebody else’s fault. Other people go the other way. They try to deny their mistakes because of feelings of insecurity or inferiority, out of the fear of being exposed as an imposter who doesn’t belong.

When we don’t deny our mistakes, we often dwell on them. We fixate. We ruminate. We allow ourselves to be consumed with regret, doing nothing but playing back events in our minds, going over all the things we wish we’d done differently. It’s an avoidance mechanism. By fixating on the mistakes of the past, we give ourselves an excuse for not engaging with the future and learning from those mistakes. If you’re not careful, you can let one lone regret become the excuse that derails the rest of your life.

In truth, I’ve always been a dweller more than a denier. I can really beat myself up when I want to. I get stuck in my own head, saying, “Boy, you really messed up that one,” over and over and over again. When I was younger, like the time I failed my qualifying exam in grad school, I would get stuck beating myself up for a week or sometimes longer. Which is no good because (1) it accomplishes nothing, and (2) it’s a week you’ll never get back.

Needless to say, when you’re in space, you don’t have a week to lose. When every step you make is a matter of life and death, you don’t have time to dwell on your mistakes and you don’t have the luxury of wallowing in regret. But you can’t just dismiss and ignore your mistakes, either. Because, as was discussed in Chapter 3, that can lead to potentially fatal results.

At the end of the day, any successful individual or organization has to try to (1) put systems in place to prevent mistakes from happening, and (2) have systems in place to deal with them when they do happen, because they inevitably will. NASA, with all its safety checks and protocols, is very good at both. The weakest link is usually the human factor: the astronaut or the engineer who can’t get out of their own head because they’re dealing with their own personal issues. For me, becoming a successful spacewalker meant learning how to deal with this problem of ruminating and beating myself up for days on end.

Four years into my time at NASA, not long after I’d started training to become a spacewalker, NASA leadership announced that one of the upcoming missions would be a trip back to the Hubble Space Telescope to perform some needed updates and repairs. No rookie had ever spacewalked on Hubble before, but for this trip, of the four spacewalkers selected for the mission, one was going to be a rookie. I wanted that spot, and I knew that my bosses would be watching me closely. In my mind, everything I did from that moment forward was going to be my audition to get to fly on Hubble. I was nervous and wanted to do my best.

Spacewalking is challenging. It’s not just floating around and enjoying the view. You’re performing a highly technical task while weightless, stuck inside a bulky, pressurized spacesuit with poor visibility. You’re under impossible time constraints, and every single thing you do is evaluated minute by minute by a team of experts who are watching you as if they were your future in-laws.

During one NBL training run that was part of my audition, I was trying to show that I was really good in the suit and could do all the things they needed me to. But I wasn’t familiar enough with the equipment or the environment. I was translating along a handrail up the telescope with my hands, thinking, “Look how good I am…” when POW! My helmet crashed into a trunnion pin, a piece of metal sticking out of the body of the telescope that had been used to secure it in the payload bay of the shuttle when it was first launched.

That was embarrassing enough. Then, after a safety diver swam over to see if I was okay, she noticed a crack in my visor. A time-out was called, they hauled me out of the pool, and the whole expensive training run was put on hold. Everyone’s time and money were going down the drain so we could sit around and figure out “Okay, how badly did Massimino mess this up?” Luckily, I hadn’t messed up that badly. I’d cracked the outer plastic shell of the visor, but I hadn’t scratched or damaged the glass underneath. So, though the visor would need to be replaced, the training run could continue as planned. Still, I felt like a failure. Here I was trying to impress people in my tryout for the major leagues, and I’d gone and made this bonehead move.

John Grunsfeld, our most experienced Hubble spacewalker, was assisting with the run, and he came over to help assess the damage. Seeing how hard I was being on myself, John knelt down on the side of the pool and gave me a big smile and a thumbs-up. “It’s okay,” he said. “Let it pass, and get back in there. You’re doing great. Just be careful.” But I had trouble letting it pass. It bothered me that I’d been so careless. I felt terrible about wasting everyone’s time and damaging the equipment, and I let that affect my performance for the rest of the run. My mind kept chewing on what had happened, which meant I wasn’t fully engaged with the task at hand. I also went from being too cavalier to being overly cautious, which slowed me down and affected the whole exercise.

Cracking that helmet wasn’t the first mistake I made at NASA, and it wasn’t the last. Over time I heard more and more astronauts give me some variation on what Grunsfeld had said: Let it pass. Let it go. Move on. That’s enough. It’s the kind of advice that can be a useful kick in the pants for those of us who tend to ruminate and regret, but in reality it only gets you so far. Simply telling someone to move on doesn’t tell them how to move on. Because the feelings of regret are still there. They come to you whether you want them to or not, so where do you put them and how do you process them?

I didn’t learn how to do that until my fellow crewmate Megan McArthur told me about the Thirty-Second Rule, which she said she learned from another colleague of ours, astronaut and US Marine Corps test pilot Rick “CJ” Sturckow. CJ’s Thirty-Second Rule was: “Allow yourself thirty seconds of remorse.” The Thirty-Second Rule, as I’ve adapted it to my life, is this: When you make a mistake, give yourself thirty seconds of regret. Take a time-out. Feel miserable. Berate yourself. Beat yourself up. Say all the horrible things to yourself that you want to say—only, you know, do it silently in your head so you don’t scare the people sitting next to you.

Because regret is natural. Disappointment is natural. It isn’t healthy to suppress those feelings or deny they exist. You need to let yourself have them. But keep it to thirty seconds. Then it really is time to move on. After your thirty-second rant, let it go. Leave the regret in the past because it will not help you in the future. It’s time to move on with the task at hand and with the mission in general. Your team needs you totally engaged and back in the game to help solve whatever problem you’re tackling.

Learning that lesson from Megan McArthur was especially important for me, too. Megan was one of those astronauts I put up on a pedestal. She’d been accepted into the Astronaut Program on her first try, when she was only twenty-eight, which is almost unheard of. NASA chose her before she’d even finished her PhD—that’s how badly they wanted her. Megan is brilliant, capable, and terrific to work with. She’s the kind of person you look at and say, “I could never do what she does. She’s perfect.” But she’s not perfect. She’s just found the best tools to manage her imperfections, and the Thirty-Second Rule is one of them. Once she taught it to me, I got much better at dealing with and moving on from my mistakes. I wasn’t wasting a week, or even a day, when I messed something up. Which was good, because my next big mistake wasn’t breaking my visor in the NBL during a training run—it was breaking the Hubble Space Telescope way out in the bottomless void of space.

Despite my visor snafu in the NBL, I was chosen to be the first rookie to spacewalk on Hubble on STS-109 in 2003. Those space walks went fine. We didn’t have any major issues while we were working outside the space shuttle. It wasn’t until my next flight, STS-125, that I really messed up: stripping the screw on the handrail in an attempt to repair the Space Telescope Imaging Spectrograph on Hubble, as was described in detail in the previous chapter. After I reported what I had done to mission control in Houston, and as they scrambled to deal with my screwup, I got hit by a tsunami of shame, guilt, disbelief, and regret. We rarely feel more alone than when we mess up. It leaves us isolated and exposed. It’s bad enough doing that on Earth. Now imagine doing it 350 miles up in space. I felt sick. I’d squandered years of planning and dedication by the entire Hubble team. I’d flushed millions of dollars of taxpayer money down the drain. My children would now go through life as the kids whose father broke the Hubble Space Telescope. That would be my legacy.

The one overriding thought in my mind was that I needed a time machine. All I needed was to go back. All I needed was a do-over. Of course, once you find yourself thinking that way, that’s the moment regret has started working against you. Because time only moves forward, and it’s pointless to sit and wish for the impossible. Once you start wishing for a do-over, that’s when you know it’s time to move on.

Fortunately, I knew how. We may not have had a backup plan to deal with the stripped bolt on the handrail, but while my team on the ground scrambled to figure that out, I did have the Thirty-Second Rule to deal with myself. I paused, looked down at Earth, set a mental timer for thirty seconds, and started my regret. For thirty seconds I let it all loose. I beat the crap out of myself. “Mike, you idiot. You moron! How could you have messed up something so simple? Why did you not think about this problem before the mission? You were rushing the easy stuff because you got too fixated on what you thought was the harder stuff.” And on and on and on. Then, once the thirty seconds was up, I let it go. I’d had my little wallow in self-pity, and now it was time to leave my mistake in the past and be a good teammate and help come up with a solution. We figured out that ripping the handrail off might work, it did, and the rest of the space walk went right according to plan. The STIS came back to life, and the search for life in the universe continued.
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EVERY DAY, IN OUR PROFESSIONAL lives and in our personal lives, we are given opportunities to make mistakes. We don’t want to make them, but no matter how much we prepare and how hard we try to be perfect, they’re inevitable. The mistakes I used to beat myself up for were actually a very valuable part of my astronaut training, because making them taught me how to recover from making them. I learned that no mistake is insurmountable, but a bad response to a mistake can be fatal. When you mess up and find yourself feeling horrible about it, remember the Thirty-Second Rule: Beat yourself up. Let yourself have it. Wallow in your regret. But keep it to thirty seconds. Then, no matter how hard it might be, leave it in the past and move on. Concentrate on what’s ahead and what you can do to help. Try to stay positive, no matter how badly you messed up, and give yourself an opportunity for redemption.

So, what’s a good way to spend those thirty seconds? Here are my suggestions:


[image: image] Call yourself names. I’m fond of “I am so stupid.” Or “You idiot! How could you have done that?” “Bonehead” works, too.

[image: image] Identify the regret so you’ll know exactly what you’re mad about instead of being mad about everything. “I should have thought more about our plan.” Or “I should’ve checked the situation more closely before acting.” Or “Why didn’t I think about the consequences before I did that?”

[image: image] As you’re coming out of the regret, kick yourself good and hard so you won’t let it happen again. “If I get out of this one, I’ll be more careful in the future to never make that mistake again.”


And voilà! The thirty seconds of regret are now over. Leave that mistake in the past and move on because your team is going to need you to help solve the problem you just created.







BE AMAZED

THE UNIVERSE IS AN INCREDIBLE PLACE. STOP WHAT YOU’RE DOING AND LOOK AROUND.

ASTRONAUT JOHN YOUNG WAS ONE OF MY BOYHOOD heroes. He is, perhaps, the most accomplished astronaut in history. Some astronauts may be more famous, but John Young has the résumé. He flew in space six times. He was picked for the second class of astronauts after the Mercury guys and was chosen to fly on the very first Gemini flight ahead of his classmates. He flew to the moon on Apollo 10 and then walked on the moon on Apollo 16. From there he was chosen to be the first commander of the space shuttle, and he was the first person ever to land it after its first mission to space. When I was selected to become an astronaut in 1996, he was still an active astronaut. The day I showed up I couldn’t believe I was working in the same office, and sharing the same job title, as one of my great idols.

An experienced test pilot, John was still flying in our T-38 training aircraft as well, so one afternoon during my first weeks at NASA, I poked my head into his office and told him that if he was ever looking for a backseater I would be honored to fly as his copilot.

“Sure, Mike,” he answered in his long Southern drawl. “You bet. We’ll go flyin’ soon.”

True to his word, a few days later John asked me to fly with him to NASA’s Ames Research Center at Moffett Field in California. He was heading out to train in the Vertical Motion Simulator there. It would be a full day of flying: leaving Houston in the early morning, refueling stops in El Paso and Las Vegas, landing in Moffett Field for a few hours of training, and then reversing the whole sequence to return to Houston that night. I was looking at a whole day of breaking the bonds of Earth with my hero. What could be better?

Because the T-38 is a small plane for only two air crew, it is a very intimate flying experience. Other than air traffic control, I had John’s full attention. We didn’t talk that much on the flight out or while we were checking out the Vertical Motion Simulator. But after most of our work was done, John loosened up on the way home. He started telling me stories—the most incredible stories. He told me about the early astronaut selection process—how they were so clueless about what it would actually be like in space that they did all these strange and ridiculous medical “tests,” like putting your hands in ice water until you couldn’t stand the pain anymore. He told me about meeting celebrities and presidents and about the other legends of the early space program, guys like Neil Armstrong and Jim Lovell and Ed White, the first American to spacewalk, who was then tragically killed on the launchpad in the Apollo 1 fire along with astronauts Gus Grissom and Roger Chaffee.

Listening to a legend like John Young tell stories about space was like having Moses hand down the stone tablets of God’s wisdom. I just sat there in the back seat for hours, hanging on every word. Then, toward the end of the day, as the sun sank lower on the New Mexico horizon on our final leg into Houston, I worked up the nerve to ask my hero the ultimate question. It was the one thing I had wanted to know my entire life, ever since I saw Neil Armstrong take one giant leap for mankind nearly thirty years before.

“John,” I said, “what was it like… on the moon?”

I was practically shivering with anticipation, wondering what he would say, what poetry and wisdom he was going to impart to me. Maybe he’d say something like, “Mike, it was magnificent desolation.” Or maybe, “Mike, I realized I was in a holy place, a place where nothing had changed for millions of years.” Or maybe, “Mike, I could look over my shoulder and see planet Earth and it was so small I could block it out with my thumb, and I’ve never felt so insignificant.”

But he didn’t say anything like that at all. Instead, after I asked him what it was like to be on the moon, without missing a beat he said, “Well, I tell ya, Mike, the best thing about it was you could finally take a dump.”

“What?!” I responded.

“Well, you see, you haven’t been to space yet, but one day you’ll find out. Floating in zero gravity doesn’t help with your digestion one bit. There’s no gravity to help the food move down your gut, and you get all bound up. Then you get to the moon, and lemme tell you: that one-sixth gravity is just enough to help you let go.”

I had no idea how to respond. So I didn’t.

Now, I have no doubt that in his thirty-year career John Young had plenty of transcendent, awestruck moments. After all, he is the man who said: “Twentieth-century man must boldly reach out… and purposefully strive to discover the hidden secrets of our universe.” Pretty profound, right? I’m sure bowel movements weren’t always the first thing that came to his mind when pondering his time on the moon, a life-altering experience that only twelve human beings in history have shared. But John had been to space six times, which is a lot. He had been an astronaut for over thirty years, which is also a lot, and the fact that he told me that story in the way he did, I believe, illustrates a fundamental truth about life: Anything can become routine. Anything can become mundane. Any experience, no matter how transcendent, can be taken for granted if it becomes too familiar. But if you want to be successful—and, more importantly, if you want to enjoy that success—you cannot let yourself fall prey to that trap.

We are often told that we need to find a sense of purpose in our work. That is certainly true. It’s also somewhat narrow. It’s a mantra that leads us to look inward to find personal fulfillment. However, if there is one thing I’ve learned, it’s that it is just as important for us to stop and look around outside ourselves. We all need to stop and gaze at the beauty and wonder of the world around us. We need to marvel at the miracle of creation in which we get to participate, thanks to the happy accident of being born in the first place. Above anything and everything else, keeping that big picture in mind is the key to having a long and meaningful career.
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WHEN YOU’RE SPACEWALKING, TIME IS PRECIOUS. EVERY task is scheduled down to the minute, and there isn’t a whole lot of time to stop and sightsee like a tourist. But during my second space walk on STS-109, there was a rare break in the action. I was waiting for my partner, Jim Newman, to finish a task, and as I waited, I took a moment, turned, and looked over my shoulder at Earth. I only meant to take a quick glance, but then I just lost myself in the view.

There are no words to describe the beauty of our planet, so all I can tell you is what I was thinking and feeling. As I looked down, the thought that entered my head was “This is something I’m not supposed to see. It’s too beautiful for human eyes. This is a secret. I’m not supposed to be up here.” I turned my head and tried to go back to my work, but I couldn’t help sneaking a second look. I stole a glimpse, and the planet below was so beautiful that I started getting emotional. I had to look away. I was afraid I was going to tear up, and if you get water floating around in your suit, that could be a big problem. I imagined this big postflight investigation where I would have to admit that I was crying in space. So I collected myself and tried to go back to work. But then I looked a third time, and the thought that went through my head was “If you were in heaven, this is what you would see. This is the view from heaven.” Then that thought was immediately replaced by another thought. “No, it’s even more beautiful than that. This is what heaven must look like—maybe this is heaven.”

Turns out, I wasn’t the only one who ever felt that way. Later, back on Earth, I spoke with Jim Lovell, the Apollo 13 commander, and told him about the observations and feelings I’d had. “Mike,” he told me, “many people hope that when they die they’ll go to heaven. After going to space and seeing what I’ve seen, I believe that we’re all born there.”

Of course, it doesn’t always feel that way down on the surface. Heaven is supposed to be this beautiful, perfect place, and sometimes you turn on the news and it feels like there’s nothing but war, famine, killing, and suffering. But the view from space puts all that in perspective, especially when you stop and follow the terminator. The terminator is what we call the line that separates night and day on our planet. What we’re accustomed to experiencing on Earth as beautiful sunrises and gorgeous sunsets, from space that’s a line moving steadily across the planet, bright on one side, dark on the other.

What the movement of the terminator illustrates like nothing else is the rotation of the planet. While I was stealing glances at Earth and waiting for Newman to finish his task, watching that line move was the steadiest motion I had ever seen. It didn’t hesitate, didn’t stutter, didn’t pause. It was just steady, constant motion. The planet is huge, yet this enormous object was moving so gracefully and steadily around and around. I realized I was looking at something that had been moving in this exact same way for billions of years. Earth has changed, people have come and gone, empires have risen and fallen, all that war and famine and killing and suffering happens every day, but that steady, continuous motion has been happening since the beginning of time. It has persisted throughout all the chaos down below, and it will continue for a long time after we’re gone. It is, in a word, perfect. Just like heaven.

Then, after following the movement of the terminator, I looked down at my hands, encased in a space suit, and realized how miraculous it was that this technology exists to allow me to survive in this inhospitable void. I then looked over my other shoulder, out into the blackness of space. I could see the sun as a giant star, and realized it was the first time I was seeing the sun in a black sky. We have searched the whole neighborhood, and there’s no way to support life anywhere else in our solar system. Which means we have nowhere else to go. The worst, most inhospitable place on Earth would be like a paradise on Mars.

Looking back at our planet, I realized how fragile it really is. If you think of Earth as an onion, that top, thin layer of the onion skin? That’s our atmosphere. It’s that thin, and it’s the only thing protecting us from the desolation of space. The atmosphere protecting Earth is as vulnerable as the suit and gloves that were protecting my body. Everything about my being there in that moment was beautiful and miraculous—and, like Earth itself, fragile.

The amazement I felt in that moment has buoyed me in my life nearly every day since. I’ve had a lot of ups and downs in that time, both personal and professional, but the feeling of amazement I felt that day helps me keep everything in perspective. Of course, I can hear all of you saying, “Well, that’s great for you, Mike. But not everybody gets to marvel at the beauty of our planet from outer space.” And that’s true. But here’s the thing: If you want to be amazed, you don’t have to go to space and get smacked in the face by the miracle that is our planet. It helps, sure, but it’s not strictly necessary. The amazing thing about being amazed is that it can also be a choice, a simple choice you make every morning when you wake up. Words like awestruck make it seem as if being awed is something that happens to you. You are struck with these feelings by some thing or some event outside yourself. That was certainly the case with me on that space walk, but it can also work the other way around. You can decide to be amazed.

When I arrived at the Astronaut Office, NASA was sending astronauts to live on the Russian space station, Mir, to gain experience in long-duration spaceflight. At the time, before the International Space Station made long-duration spaceflights cool, going to Mir seemed to me to be a tough assignment. First, you had to become proficient in the Russian language. You would be the only American on board with two Russian cosmonauts, and you had to be able to communicate and operate with your crewmates and with the Moscow control center in Russian. Training for an assignment to Mir had to be conducted in Russia, which meant extended periods away from your family. Then, more months away would be required on the space station itself during the mission. NASA was still learning about their new relationship with the Russian Space Agency and Mir, and the needed support for the astronauts was still being developed. Today that has evolved into excellent support for crew and families on ISS missions, but it was different back then. Some astronauts were excited about the prospect of going to Mir for a long-duration flight. But I and many of my fellow ASCANS were more interested in being assigned to space shuttle flights; they appeared to be less of a strain on the family.

John Blaha was one of the NASA astronauts who experienced a long-duration mission on Mir. When John returned after four months in space, we all attended his debrief to hear about what it was like and what advice John might have for us. John’s feats seemed daunting and incredible to me, and I wanted to see how he’d been able to handle it all. He said he successfully made it through the training and spaceflight experience by totally embracing the situation. He and his wife, Brenda, looked at it as the experience of a lifetime. Their children were grown, and Brenda was able to live in Star City with John while he was training. His attitude was to make the most of every minute. When he got to orbit, at first he did miss Brenda, and his family and friends. But instead of concentrating on what he missed on Earth, he focused on the experiments and the space walks and the magnificent views of planet Earth outside his window. Because he did that, he said the time on Mir just flew by and resulted in a hugely successful mission. I came away thinking that a positive attitude and embracing what could be an uncomfortable situation can make all the difference in the world and turn a challenging assignment into an opportunity to be amazed by what you are seeing and experiencing.

Not long after, I had a chance to put John Blaha’s lessons into practice. As part of our preparation for spaceflight, NASA sent me and five other astronauts on a two-week cold-weather training exercise under the instruction of the Canadian Army in Cold Lake, Canada. I hate the cold, and I was hoping that Cold Lake would be a bit of a misnomer. After all, I lived near Clear Lake, Texas, and the “clear” lake was anything but clear. But after arriving in Cold Lake, I realized it was not only aptly named, it was the coldest place I had ever been. It never went above freezing during the day, and it got as cold as minus forty at night. We were carrying heavy packs, performing lots of chores and experiments, and sleeping in the snow—when we actually got any sleep at all. Our instructors were trying to make us miserable, and they were doing an excellent job. Because that was the whole point of the exercise: learning to recognize the signs of discomfort and ill temper and how they can hurt morale and mission success.

After about a week, I’d had enough. I was cold in my bones. I had frostbite on my feet. I just wanted to go home and watch television and use a bathroom with a real toilet. Then, one evening at dinnertime, I was approached by our lead instructor, Sergeant Colin Norris. Sergeant Norris looked every inch the caricature of a Canadian frontiersman, with the wool hat and a big, bushy mustache that usually had snow on the ends. (If I’m being perfectly honest, he looked like Yukon Cornelius from the Rudolph the Red-Nosed Reindeer holiday special, but I didn’t dare call him that for fear he would kill me and bury me in the snow.)

“Massimino,” Sergeant Norris said, handing me a map, “at three a.m., you and a team member are going to go to these coordinates across the lake and find a box of food and retrieve it.”

“You want me to walk across that lake,” I said, “in the middle of the night?”

“Yeah.”

“What’s it going to look like at that time of night out there?”

He looked at me. “Close your eyes,” he said.

I complied.

“Are they shut tight?” he asked.

I nodded.

“Okay, then. That’s what it’ll look like.”

To be my teammate on this trek, I turned to my astronaut colleague and former MIT classmate Greg Chamitoff. Greg was having the complete opposite experience as me. Greg was having a ball. A former Eagle Scout, he’d even rigged up a shower for himself to bathe in the freezing cold. To me that was crazy, but it also meant Greg was the kind of guy you wanted by your side so you didn’t get eaten by a bear.

In the middle of the night, we woke up and set off. We were halfway across the lake when we paused for a rest. When we did, I looked up. It was a perfectly clear night, and the air was crisp and the stars were absolutely magnificent. Everything was perfectly still for miles around. There was no sound other than our breathing. In that moment, all my shivering and agitation and misery faded away, and I remembered John Blaha’s lesson about embracing the situation. Then it hit me: I was having an extraordinary experience. I was out at the edge of civilization. Yeah, I was cold and it was hard, but I was doing something amazing despite myself. I was enjoying one of the most spectacular scenes in creation. I was being given the chance to step outside my everyday life and look at the world in a completely different way. The world that had seemed so small growing up on Long Island was now vast and wide open and filled with incredible, beautiful things.

I turned to Greg and said, “Hey, remember how just a few years ago we were a couple of kids in a dorm room, dreaming about becoming astronauts, and now here we are?”

“Yeah,” he said.

That was the last either of us spoke. We just stood there, two buddies gazing out at the universe from the top of the world.

The whole trip changed for me halfway across that lake. The conditions hadn’t changed, but my mindset had. I started to enjoy what I was doing. I chose to be amazed at every detail of everything I was doing and the incredible scenery around me. Once I did that, the days flew by.

Not only can you choose to be amazed, but the tools you need to do it are already available to you right now. You were born with them. Your five senses are all you need to spend your entire life bowled over in a state of astonishment. The sense we rely on most is our sense of sight, and on that count, space does not disappoint. To see this beautiful blue marble floating in a starry black void is an experience like none other. But as incredible as it is to see our home from that vantage point, at the end of the day it’s only a long-distance shot. You lose all the detail. You lose the beauty of flowers in spring and the color of changing leaves in the fall. You also lose the majesty of everything that humankind has created, like the incredible architecture of Art Deco buildings on the Upper West Side of Manhattan or the beautiful paintings inside museums. Living here on Earth, you get to look around and see those things and be amazed by them every single day.

Being in space, you miss the smells on Earth as well. As astonishing as the cosmos is, from an olfactory perspective it’s pretty underwhelming. The one interesting smell you do get up there is coming into the airlock after a space walk. Once the door to the outside closes and you remove your helmet, there’s a distinct metallic odor that lingers for a few minutes. Some astronauts call it “the smell of space,” and they believe that is what the vacuum of space really smells like. The more likely explanation is that the smell just comes from the outgassing of the metal of the spaceship when it’s exposed to a vacuum, but I like to believe it’s the smell of space. That may just be a bunch of romantic nonsense, but it’s pretty much the only interesting smell you’ve got up there. (Inside the spacecraft with your crew, all you really smell is one another.) On both occasions of returning to Earth, I took such incredible joy in just walking outside and smelling fresh-cut grass and flowers and the scents you get whenever you walk by a bakery or a good restaurant. Once you’ve been in space, you’ll never take those rich and intoxicating smells for granted again.

The same goes for sound. In space, as they say, nobody can hear you scream. But screams aren’t the only thing you can’t hear. You also can’t hear the songs of birds in the morning or water rushing over rocks in a stream or wind blowing through trees. Whether you’re inside the spacecraft or out in your EVA suit, all you typically hear is a whir, the constant hum of the cooling fans for the equipment inside the spacecraft or the whir of the water pump inside the suit. You grow to love those sounds, because they’re the sounds of the machines that are keeping you alive. But the rich orchestra of sound made by living creatures? Again, that’s something that only exists here, on this little blue marble, and nowhere else. So the next time you hear a bird chirp or even a horn honk in traffic, stop to be amazed at how remarkable it is that that sound exists at all. The sounds in space are no match for the sounds that Earth can provide.

Another thing I missed up there? The weather. Since going to space I’ve stopped complaining about the weather. Because in space there is no weather. It has extreme temperatures, but that’s not weather. There are no seasons, no cool breezes, no warm summer days, no crisp autumn mornings. All these are reserved for the people here on Earth. So whenever it rains—and I mean even on the worst, nastiest wet, muggy days—I always try to remember what it was like to be in a place with no rain at all. No rain means no water cycle, no water cycle means no life, and no life means no us. The constant changes that come with the weather serve as daily reminders that we are blessed to live on such an incredible planet.

Overwhelmingly, what I missed the most up in space is the thing that engages and sometimes overwhelms all five of our senses at once: I missed people. I loved being with my six crewmates, but I missed my family and friends and neighbors and coworkers. I missed hearing them talk and laugh, seeing beautiful and interesting faces, getting hugs and high fives, or sharing a meal around the dinner table. I even missed something we often complain about on Earth: crowds. The whole time I was in space, there were two things I couldn’t wait to get back to. The first was my kids’ swimming meets. Our entire neighborhood used to come out and set up tents and lawn chairs everywhere; it looked like the Woodstock Music Festival at the suburban community pool, people everywhere, on top of one another, talking, visiting, and enjoying one another’s company. The second place I wanted to go to was a baseball game. I wanted to be crammed in with all those people like sardines, all of us enjoying a baseball game together.

I think the pandemic might have given everyone a sense of the isolation astronauts feel in space. Much as we might get annoyed by crowded events and gatherings and meetings, once they were gone we finally understood what they mean to us. Today, whenever I’m in a crowded subway car or on a long line to get snacks at a ballgame, I still find it a bit annoying, but I try to remember that it really is a miracle of what our planet Earth can provide. A home for us to share.

And that, in the end, is the single greatest gift I brought back from space: a new definition of home. As a kid living in Long Island, I thought of my home as the town of Franklin Square just outside the New York City border. I was a Long Island kid, and that’s all I knew. That was my world. As my experience broadened, going to college and meeting people from other places, I started to think of myself more as a guy from New York. Then as I became an astronaut working with astronauts and engineers from around the world, I started to think of myself as an American. I went to work with the American flag on the left shoulder of my flight suit. Space upended all that. I’ll always be a kid from Long Island, a New Yorker, and an American, and I will always be proud of being from those places. But seeing our Earth from orbit made me realize that this whole planet is my home. It’s our home. It belongs to all of us equally, and it is a home we all share.
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THE HUBBLE SPACE TELESCOPE ORBITS AT AN ALTITUDE OF 350 miles above Earth, 100 miles higher than the International Space Station. So, although the astronauts on ISS get to see some really cool details of the planet’s surface, they can’t see the wide-angle view of the Earth that you get at the Hubble altitude. From Hubble, you can see the curvature of the planet. It’s an amazing view, but what’s even more amazing is the view Hubble provides to the solar system and beyond.

Through the Hubble, we get to see the beauty and wonder of the universe itself. One of my favorite images from the telescope is an early-release image that was taken after we did our upgrades on STS-125. Early-release images are taken just after a servicing mission; they’re kind of like the test page from a new printer to make sure everything is working properly. I like the early-release images not only because they are beautiful but also because they are the proof that we’d been successful in our mission. There’s this one early-release image I love: “Global Star Cluster Omega Centauri.” It’s a panoramic view of a hundred thousand stars in the core of a giant star cluster, and it is only one part of a cluster that contains nearly ten million stars. I use it in my keynotes. I call it “the big picture.”

Keeping the big picture in mind is key to being able to continue when the going gets rough. As an astronaut, I loved my job. Not just the flying in space but also the training. I also loved being a part of something that was bigger than myself. But there were times when I questioned what I was doing and whether it was worth it. A lot of the job was just that: a job. Late nights at the office, weekends on the clock, holidays and celebrations missed. Nothing glamorous, just hard work behind the scenes that nobody ever gives you a medal for.

There’s always a downside to any job, no matter what you do for a living—and, as John Young taught us, even when you’re walking on the moon you still have to go to the bathroom. (He also was quick to correct me in that he did not “walk” on the moon. Rather he “worked” on the moon.) So whenever our jobs feel mundane, routine, or just not worth it, the thing to remember is the big picture. Why we do what we do can sometimes be forgotten or overshadowed by all the hard work and sacrifice we put into it. For me, I felt strongly that the science and understanding that the Hubble provided to the world was worth all the hard work, sacrifice, and risk that I was putting into the job. Some people ask me how I dealt with the danger involved, with the risk of losing my life. The honest truth is that I felt so strongly about space exploration that I was willing to risk my life for it, and I think it is a sad situation if people don’t feel strongly about what they do in life. To be lukewarm about your life’s work is to not truly be living. We do what we do because it is important to us, and we are willing to make sacrifices for the greater good. Yes, part of it is to earn a living; everybody’s got to pay the rent. But the more important part of life is making the world a better place.

Keeping the big picture in mind can get each of us through tough times. So, when you’re working late, missing your family, feeling like all your sacrifice is not worth it, think again about what you are doing. If you find you’re not truly passionate about whatever it is, then perhaps it’s time for a change. My friend and mentor, moonwalker Alan Bean (remember him?), said, “The secret to life is to discover what you love and then figure out a way to earn a living at it.” You need that passion. If you don’t have it, keep looking until you find it. If you’re lucky to have found it, don’t be surprised if you second-guess it when the going gets tough.

At those moments, what you need to remember is the big picture. Think of that Omega Centauri star cluster and just keep going. Obviously, it’s much easier to see the big picture from 350 miles up in space, or from the vantage point of the Hubble Space Telescope looking outward at our universe, than it is from a cubicle with no windows. When you’re in that place, it may be hard to see a larger meaning to things. But it’s there. It’s in the smile of a coworker or the satisfaction of helping the people you serve. Any of those things can be as beautiful as what I saw on orbit that day. We just have to remind ourselves to stop and appreciate them for what they are. If we do, we will find the motivation to carry on long and meaningful lives. And we must. Because the world is fragile, and it’s counting on us.

So, when you find yourself frustrated and wondering why you’re putting up with tough problems in your job and in your life:


[image: image] Look around. Take a moment to enjoy this wonderful planet. You are living in a paradise, and you need to appreciate it and take care of it while you can.

[image: image] When faced with a challenging situation, try to embrace it. Look at it as an opportunity for growth and make the most of it.

[image: image] Visualize the Omega Centauri starfield. Remember the big picture of your existence by thinking about what you contribute to life on this planet that we all share. Remember the reason why you do what you do. Remember the people counting on you. And remember the passion you have for what you do.


You might think that contemplating the big picture makes you feel small. How can my existence possibly be significant in such a vast and incomprehensible universe? And it can feel that way, sometimes. But it also makes you realize what an amazing miracle it is to be here in the first place, and anything that miraculous is too precious to waste.







KNOW WHEN TO PIVOT

CHANGE IS INEVITABLE. ACCEPT AND EMBRACE IT.

WHEN SPACE SHUTTLE ATLANTIS LANDED AT Edwards Air Force Base on May 25, 2009, ending my second mission to the Hubble Space Telescope, it was a bittersweet moment. I was happy to be safely back on the planet, but a bit melancholy because, in addition to our mission ending, an entire era in the history of spaceflight would soon be coming to a close. Ours was one of the last flights of the Space Shuttle Program. In two short years, the program would be over. The space shuttles would be retired and placed in museums. Big changes were on the horizon.

As I tour the country speaking at various conferences, meetings, schools, and corporate events, I hear a lot of discussion about “change.” Change is everywhere, and no one can hide from it. Certainly that was the case at NASA. At the beginning of the Shuttle Program, NASA had originally planned for the space shuttles to one day become commercial vehicles for civilian transportation. They were actually in the process of rewriting the flight manuals so that civilian airline pilots might one day take the controls. Then the space shuttle Challenger accident happened in 1986, and NASA realized they were not ready to convert their spaceship to a commercial vehicle just yet.

But in 2011, as the shuttle was retired, NASA tried to take advantage of the transition to inspire commercial enterprise and allow new technology to come into the program. They set up the Commercial Crew Program with companies such as SpaceX and gave them responsibility for a lot of what NASA did—designing, building, and operating a spaceship. When NASA astronauts launched on the SpaceX Dragon spaceship, they would not be communicating with the Mission Control Center in Houston. They would be communicating with the SpaceX Control Center in Hawthorne, California. Only when they docked with the International Space Station would they switch to MCC.

With commercial spaceflight, a tremendous amount of new technology was being introduced. The space shuttle was manually flown and landed by the commander. Just about every task, from operating the robot arm to flying a precise rendezvous, was done manually. Every emergency procedure and abort scenario was conducted manually by the crew. Now these tasks were to be done by automatic systems, by computers, by artificial intelligence. In other words, commercial spaceflight relied on technology rather than astronauts. Upon hearing this plan, many of us in the Astronaut Office were like “Are you kidding me?” This was all new to us, and I was among that group of doubters. The automation in the cockpit was especially hard for us to accept.

Then the new programs started and gradually built themselves up, and we gained more and more confidence in their capabilities and innovations. We saw the progress that was being made and the advantages that these changes would provide. SpaceX was able to reuse its entire launch vehicle by landing the first stage of the rocket back on Earth, on a platform out in the ocean—even at night. This reusability was made possible by adopting the new technology and automation we were initially skeptical of. It significantly reduced the cost of launching astronauts and payloads to space as well.

SpaceX also showed us that, in most of the emergency scenarios where a crew member could intervene, you were actually safer with the computer intervening. Automation was safer than the person. At which point, we were like “Okay, that’s good, we want to stay alive.” Because the space shuttle was a manual vehicle, the crew was responsible for everything that could happen, and we needed to be prepared just in case. So we trained relentlessly for any and all contingencies. I recently asked the pilot on my first mission, Duane “Digger” Carey, how much of his training for our mission had he not used in space. His answer was 99.99 percent. A new automated vehicle would lead to significantly less training time since the computers would handle most of those “what-ifs” that were unlikely to ever occur in the first place. Less training would allow for more people to fly in space who were not NASA-trained astronauts, and NASA astronauts could use the time saved in training to concentrate on other aspects of their flights, like space walks, science experiments, and educational outreach.

Today we see more and more people going to space, but we also see more experiments getting there as well. My students at Columbia University recently launched a biomedical space experiment on a SpaceX Dragon spacecraft to the International Space Station. Such an opportunity was unheard of just a few years ago, and it was made possible only by the commercial space program that NASA has helped to build through the bold changes it pursued after the retirement of the space shuttle.

Today we’re in a new era of space travel, one that was made possible only by major changes that were hard for me and my peers to accept. Even harder to accept was the choice many of us faced as a result of this rapidly shifting landscape. Not only was it time to let new people and new ideas take the lead, but also maybe it was time for some of us to get out of the way.
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AS THE SPACE PROGRAM CHANGED, MY RELATIONSHIP TO IT changed as well. In April 2010, about a year before the final space shuttle flight, Peggy Whitson called me into her office. She said it was urgent. In addition to being my friend and astronaut classmate, Peggy was now also my boss, having recently been named chief of the Astronaut Office. She was the first woman and the first civilian in the history of NASA to hold that position. She was also the first woman to command the ISS, where she would eventually go on to set the American record for most cumulative time in space at 675 days.

When I stepped into Peggy’s office, she explained that an astronaut assigned to fly on the ISS for a six-month expedition had come down with a medical issue that wouldn’t be cleared up in time for them to continue training for that flight. She wanted to replace that astronaut with me. A long-duration flight on the ISS was a huge opportunity, but at the time I was still hoping I might be assigned to the final shuttle mission. I asked for twenty-four hours to think about it.

As a kid who looked up at the moon and dreamed of going to space, I never could have imagined not wanting to go to space. Now here I was, being offered the opportunity not just to go to space but to live in space. Seven-year-old Mike would have been bursting with joy at the thought, and yet as I walked out of Peggy’s office I felt… ambivalent. I had already flown in space twice on what I thought to be the best missions I could ever dream of being a part of. This new flight assignment would include months spent in Russia, training to fly on the Russian Soyuz, taking me away from home for long stretches over the next two and a half years, and that didn’t even include the time spent off the planet for the mission itself. Short trips away from home, like another space shuttle flight, would work fine, but this larger commitment… I did not know. My kids were at an age when they really needed me around. My head told me I’d regret turning down this flight assignment, but in my heart I knew if I accepted I’d regret it more. I went into Peggy’s office that next day, thanked her for the opportunity, but told her I couldn’t do it. She was disappointed but understood and said she would keep me in mind for future opportunities.

As I left Peggy’s office, a strange feeling came over me, a chill that shook my soul. It felt like not just a chapter had ended but like something had died. I was an astronaut who’d just turned down a flight assignment. Is an astronaut who doesn’t go to space really even an astronaut anymore? I knew in that moment that this was the beginning of the end. I knew I’d remain at NASA in some capacity for a few more years, at least until my kids graduated from high school, but I realized in that moment that it was over. I was turning fifty, still young enough to fly, but with the Shuttle Program ending, launching on the Russian Soyuz spacecraft for long-duration flights on the ISS would be the only ticket to space for the next ten years as commercial programs were developed. We were headed into a time when space travel would not be what I needed or wanted. I’d never imagined this day would come, but here it was: I would never fly in space again as a NASA astronaut. I needed to find a new job.

They say that the only constant is change. Change is inevitable. We all know it, but somehow we’re never prepared for it. We get into a good situation, or even a bad situation, and we are stuck in the mindset that this is what life is, and then the big change comes along and takes us by surprise. Walking out of Peggy’s office, I knew I had to start thinking about doing something else. But what would it be? It turned out the answer had been with me all along.

From the time I fell in love with the idea of going to space, I’d always been equally obsessed with what I call the story of space, how space exploration can inspire people of all ages. When I taped The Right Stuff off HBO onto a VHS tape, I probably watched it fifty, sixty times. Anytime NASA and the space program surfaced in the movies or on TV, I’d always tune in—not because I was that much into Hollywood and movie stars but because I believed it was important. As a kid, I devoured books like Jules Verne’s 20,000 Leagues Under the Sea, because those stories were about pushing the boundaries of where we can go and what we can do. Stories from the frontier of the human experience challenge our imagination and push us to think big and dream even bigger. Since most people are never going to space, the story we tell them about the experience of going to space is all they’re going to get, so there’s an obligation to get that story right.

Back in April 2009, one month before my second spaceflight, STS-125, the NASA Public Affairs Office asked me if I’d be interested in sending the first tweet from space. I’d heard about Twitter, and I knew it was becoming popular; President Obama had tweeted during his inauguration a few months earlier. At first I wasn’t sure. Much as I enjoyed sharing my experiences as an astronaut, I was concerned about getting involved with something that would eat up a lot of time while I was training. I’d tried writing blog posts for ABC News, but after doing two of them I realized I just didn’t have the time. It was like having a term paper due—always hanging over your head—and I already had enough to do getting ready for the mission. When I shared my concerns with Public Affairs, they told me that these would be short messages, only a hundred and forty characters. At first I couldn’t believe anyone would want to read anything that short.

“A hundred and forty words,” I asked, a bit confused, “or a hundred and forty characters?”

“Characters,” they said.

“Ah, heck,” I said, “even I can do that. Why not? I’d be happy to.”

The next thing I knew, NASA made the announcement that I would be sending the first tweet from space. They set me up with my account, @astro_mike, and I started tweeting each day during that final month, sharing my experiences right up until launch day.

As for how to handle “the first tweet from space,” I knew exactly what to do, because I’d learned it from my childhood hero, the legend himself, the man who’d uttered the most famous words ever spoken from beyond Earth’s atmosphere. During my first week as an astronaut, Neil Armstrong was at the Johnson Space Center in Houston for the annual astronaut reunion. Our training manager, Paige Maultsby, reached out and asked him if he would be willing to speak to the new class of ASCANS. It wasn’t something he normally did, but this time he said he would.

The following morning, all forty-four of us newly minted Astronaut Candidates were assembled in the Astronaut Office Conference Room 6600 on the sixth floor of JSC Building 4 South. The room had a large conference table in the center with rows of chairs on either side facing the table. On all four walls around the room were plaques with the mission patches of every mission that had ever been flown, starting with Alan Shepard’s first Mercury flight and continuing around the room right up to what was the most recent shuttle flight at the time, STS-78. For newly minted ASCANS, Room 6600 was hallowed ground; we looked around that room and dreamed of the day that a patch would be hung with our names on it.

Neil Armstrong had the reputation of humility and gratefulness for his part in the success of landing the first humans on the moon. He always gave credit to the thousands of people who supported Apollo 11 on the ground. Those qualities were still very much to be found in the hero who then entered the room. As Neil Armstrong walked in from behind our seats, we all stood up. We hadn’t planned it; we all just did it instinctively, like we were being visited by royalty. When he reached the front of the room, Neil just stood there in front of us for a moment, seemingly uncomfortable with the kind of attention we were giving him. He seemed almost painfully shy. He started to speak in a quiet, reserved voice, telling us about his time as a test pilot at Edwards Air Force Base, what it was like to fly the X-15 to the boundaries of space. Amazingly, in his whole talk, he made no mention of being the first human to walk on the moon. He didn’t even talk about going to space. He seemed reluctant to mention it, like it was no big deal, like he was only doing his job. If there was ever a person who could brag about his accomplishments, it would be the first person to step foot on the moon. Every human who was alive on the planet at that time can remember exactly where they were when they watched him take that historic step. But Neil seemed reluctant to receive the attention that came with that accomplishment. All his colleagues who I have heard speak about him—Jim Lovell, John Young, Alan Bean—say that that’s one reason why Neil was the absolute best choice to be the first person on the moon. Along with his superior flying skills, he had the grace and the humility to avoid getting caught up in any distractions. Hearing him speak that afternoon only increased his hero status in my heart.

After telling us about his experiences as a test pilot, Neil opened it to questions, which of course were all about landing and walking on the moon. I didn’t get a chance to ask Neil the question I wanted to ask, but the next day we were in the audience for a series of briefings on current NASA projects for the attendees of the astronaut reunion, and once again I was sharing a room with my childhood hero. At lunch time, a buffet was brought into the conference room and we all queued up and as I stood on the lunch line, waiting to fill my still-empty plate, I looked up and noticed that Neil was in front of me waiting for his food, too.

Realizing I had a golden, once-in-a-lifetime opportunity to chat with him one-on-one, I introduced myself and asked him the question I’d wanted to ask the day before, about his very moving and very meaningful words that had since gone down in the history books.

“Neil,” I said, “what you said when you first stepped onto the moon, about ‘One small step for man. One giant leap for mankind,’ how did you come up with that? Did your wife tell you to say that? Did you have a publicist? When did you decide that that was what you were going to say?”

Neil put down his plate and gave me a somewhat puzzled look. “Mike,” he said, “I didn’t think about what I was going to say on the moon until we landed on the moon. I was only thinking about the landing, because if I didn’t land on the moon, there wouldn’t be any reason to say anything.” Then he leaned in and got a little serious with me; I think he wanted to make this a teaching moment that would be valuable for my career. “Mike,” he said, “you’re new at this, but you have to realize that this is a serious business. You can’t be distracted by outside influences. You take care of the business part of your job first. All the public relations and publicity and all that is just gravy. That’s not what the job is. If you get distracted by all that, bad stuff can happen.” He then paused, giving his message a chance to sink into my brain. “You got it?”

“I got it, Neil,” I said, “and thanks for sharing that with me.”

I was a bit surprised by what he said. I’d assumed that a lot more planning and brainstorming had gone into that historic statement, but what he told me made sense. I took it to heart, and thirteen years later I knew exactly what to do when I was tasked with sending the first tweet from space. At our final press conference a few weeks before launch, I was sitting in a row with my crewmates, all of us seated on the dais in our STS-125 crew polo shirts, looking down at the group of reporters, and one of them asked me, “What will you be sending as the first tweet from space?”

Without missing a beat, I reached deep down and channeled my hero Neil Armstrong. “I’m not thinking about what I am going to say in that tweet,” I said. “I’m concentrating on the mission. We have to make it to orbit first.” Then for good measure I added, “If we don’t make it to orbit, there won’t be a need to tweet anything.”

A few weeks later, we successfully made it to orbit, and soon after arriving in space, we unstowed the computers, powered them up, and connected them to the local area network that would enable us to send messages to Earth. I floated over to the computer. My crewmate Megan McArthur got in position with a camera to take this historic photo and capture my sending the first tweet from space. As I floated there in front of the computer, my fingers on the keyboard ready to type, trying to think of something to say, it hit me: the advice I got from my hero, Neil Armstrong, all those years ago was the worst advice I had ever gotten in my life.

I had no idea what to say. Never mind saying something timeless or historic, I couldn’t think of anything to say. For a moment, I pondered whether Neil Armstrong had straight up lied to my face. “There’s no way he thought of those words after he landed on the moon,” I thought. “Absolutely no way! He had the entire world, and I mean the entire world, watching and listening for what he would say. Furthermore, he was on THE MOON! He wasn’t a poet like Robert Frost or Maya Angelou. He was a test pilot! How in heaven’s name did he come up with such an eloquent statement under that kind of pressure?”

I wasn’t under nearly the kind of pressure Neil Armstrong had dealt with. I wasn’t on the moon. I was only floating around in zero gravity a few hundred miles off the planet. The whole world wasn’t listening, tuning in live to hear my every word. Hardly anyone on the planet even knew who I was or where I was, and still I couldn’t think of anything to say. The only phrase that came to mind was “Curse you, Neil Armstrong!” But that would not have made a very good first tweet from space.

Knowing I had other duties to discharge, like preparing for our rendezvous with Hubble and our space walks, I had to tweet something, so I quickly typed the next thing that came to mind, and here ladies and gentlemen is the first tweet from space:


From Orbit: “Launch was awesome! I am feeling great, working hard, & enjoying the magnificent views, the adventure of a lifetime has begun!”



That tweet was sent out to Earth over Twitter on Tuesday, May 12, and for the rest of that week I had no idea how it was received or if anyone even cared. I was so fully immersed in the work we had to do that I had no idea of anything that was going on down below. It wasn’t until after our final space walk the following Monday that I floated over to a laptop to check my email. It was early evening back in Houston, and much to my delight, I saw I had an email from my family. In addition to congratulating me for successfully completing our space walks, there was an update on what was on late-night television over the weekend. Saturday Night Live had made fun of me and my first tweet from space. Apparently, my kids’ friends thought this was cool, and it was a topic of conversation at school that day.

Reveling in my coolness, I soon found out that Saturday Night Live had torn me to bits. It came during the “Weekend Update” portion of the show, with Seth Meyers reporting from behind the news desk. “Astronaut Mike Massimo on board Space Station Atlantis,” he began, getting most of my name correct and confusing the space shuttle for the space station, “became the first person to use Twitter in space when he tweeted: ‘Launch was awesome.…’” He read the “launch was awesome” part in the most monotone and boring voice he could muster. Then, after a pause to let that sink in, he continued, “So in forty years we have gone from ‘One Giant Leap for Mankind’ to ‘Launch was awesome.’” That got him a good laugh, after which he continued: “If we ever encounter life in the universe, I assume this is how we will be notified.” And at that point a graphic popped up on-screen with my Twitter ID as if @astro_mike had tweeted: “Geez dudes, alienz!”

Very funny stuff.

So that’s how I not only made it on SNL but also became the topic of conversation at the local middle school and high school—by sending the “unprepared” first tweet from space. Years later I was at an event commemorating the fiftieth anniversary of Apollo 11 and was speaking to Neil Armstrong’s sons, Mark and Rick, with whom I have become friends. I told them about the advice I got from their dad and asked if they thought he really did think of what he said after landing on the moon. “Yeah, that’s probably true,” they told me. “That’s who he was. He was all about doing his job.” I guess he had a poet in him after all.

We sometimes think that certain careers are glamorous, and people might believe that about being an astronaut. But the truth is that it requires dedication, sacrifice, and hard work without much daily glamour at all. Certain astronauts can’t help but be famous because of what they achieved—John Glenn being the first American to orbit Earth, Sally Ride being the first American woman in space—but the philosophy at NASA has always been that the minor fame that astronauts do receive is to always be downplayed in favor of the team. Notoriously, years ago, one ASCAN showed up to orientation having already hired their own publicist in anticipation of the accolades they were certain would follow; that really got people upset. NASA’s achievements belong to the people of the space program, the whole organization, not any one individual.

However, at the same time, it remains true that the story of space demands to be told. Someone is going to tell it, and no one is better suited to tell it than the individuals who’ve been there and experienced it firsthand. When compared to my astronaut colleagues, I’d say I was an above-average spacewalker but probably just about average for most other aspects of the job. (Considering the elite group of people I was with, being just about average was challenging enough.) But the part of the job for which I seemed to be most suited, and enjoyed more than many of my colleagues, was telling the story of space. Take your average test pilot or aeronautical engineer, being on camera is probably not their thing. But for whatever reason, I was comfortable with it. I always enjoyed sharing the stories of my experiences with the public, which is why NASA had asked me to send that tweet in the first place; they thought I was the right person for the job. So it was time to wrap my arms around this new phase of my life and explore my interest in telling the story of space.

The first tweet from space gave me some notoriety, and the public interest in the final mission to Hubble was off the charts in comparison to any other recent shuttle mission. Several documentaries were made featuring me and my crewmates, including an IMAX film: Hubble 3D. NASA continued to ask me to speak on behalf of the agency and to participate in publicity efforts for that film and other media projects. I was sent to represent NASA at the South by Southwest film festival in Austin, Texas, and I started getting booked on late-night television, including becoming a semi-regular on The Late Late Show with Craig Ferguson on CBS. As I did more public appearances, more requests kept coming in. When David Letterman and his family came to see a launch at the Kennedy Space Center, STS-132 in May 2010, NASA asked me to escort him and his family on a tour. I had an enjoyable time with Dave and his wife, Regina, and their guests. Then, about a week later, Dave had his producers contact NASA and invite me to be a guest on CBS’s The Late Show with David Letterman. I loved all this, but it was also great publicity for NASA. I was getting a lot of exposure to television, news, and movie productions and was getting to know some of the successful and very nice people who lived in those worlds. People wanted to know more about the exciting things NASA was accomplishing in space. I was very happy to tell them, and NASA was happy to have me as a spokesperson.

Then, good fortune came calling. Usually in life we try to plan opportunities for ourselves. We set goals and then try to accomplish the things we think are necessary to achieve those goals. But other times, all we need to do is say yes to an opportunity that is presented to us. That’s exactly what happened the day I was sitting at my desk and I received a call from Bert Ulrich, our television and entertainment liaison with Public Affairs at NASA Headquarters in Washington, DC.

“Mike,” he said, “have you heard of The Big Bang Theory?”

“Of course I have,” I replied. “It was a big explosion billions of years ago that formed the universe.”

“No, no,” Bert replied, “not the actual theory, the television show, The Big Bang Theory.”

Yes, of course I had heard of the show. It was a very popular comedy about characters who work in science, technology, engineering, and mathematics (STEM). Bert went on to explain that the producers and writers of the show were very supportive of NASA and the space program and wanted to explore the possibility of writing a storyline in which one of the characters on the show goes to the ISS. They wanted to make it funny and also credible and asked to speak to an astronaut to get some ideas. Bert thought I was the right astronaut for the job.

So, I flew out to LA, gave the show’s producers a call, and they invited me to stop by their writers’ room at the Warner Brothers Studio in Burbank. I arrived the next morning and drove through the lot with the sound stages that I had seen pictured in the opening of every Warner Bros. film I’d ever watched. Very cool. I parked outside the small building where their offices were and was escorted to the writers’ room, which had a huge conference table with about fifteen people sitting around it. It was exciting, almost surreal to be there. “This is where it all happens,” I thought. The series cocreators Bill Prady and Chuck Lorre were there, as were all the writers of the show. Once we started talking and getting to know one another, I quickly realized I was with a very smart and very funny group of people.

They welcomed me and peppered me with questions, mostly about the funny little details of astronaut life that nobody outside the space program ever thinks about, like how we get our nicknames. I told the group that you cannot pick your own nickname. If you try, it could backfire. I went to the story of a new ASCAN who was a civilian and not acquainted with the military and NASA guidelines for getting a nickname. This ASCAN was asked by a seasoned Navy pilot astronaut if he had a nickname. The ASCAN went on to explain that he really loved Star Wars and that he wanted to be called “Skywalker” for his favorite character Luke Skywalker.

The pilot nearly choked upon hearing this. “So you like Star Wars, huh?”

“Yes, very much!” the ASCAN responded. “Please call me Skywalker!”

The pilot paused for a moment to give this request some thought and then responded, “I don’t think Skywalker is the right name. Your name is now ‘Jar Jar Binks’!”

Ever since that moment, that poor ASCAN has been known as “Jar Jar Binks,” or more often just “Binks” for short, and there was absolutely nothing he could do about it.

I also told them some of the little-known details of being an astronaut, such as travel reimbursements. On every business trip you take as a government employee, you get travel orders. On a trip from Houston to NASA Headquarters, your travel orders would say, “From: Houston, TX; To: Washington, DC; and Return.” There would also be dollar amounts listed for expenses, such as transportation, lodging, meals, and so forth. Going to space it’s no different. I’ll never forget when I had to sign my travel orders before I could launch into space. For this “government business trip,” it read: “From: Kennedy Space Center, FL; To: Low Earth Orbit; and Return.” I was particularly relieved when I read “and Return”; at least NASA was planning to get me back alive. Then I read the details for the trip. Transportation: Provided [we were traveling on the space shuttle]; Lodging: Provided [we would be sleeping on the space shuttle]; Meals: Provided [we were eating the food that NASA would stow for us on the space shuttle]. Every travel expense was zeroed out except for one: Incidental Expenses: $3.00 per day. Incidentals were for things like small tips, chewing gum, or just about anything that might arise just in case. The government couldn’t figure out a way to zero that one out. So, at the end of a spaceflight every astronaut receives a check for $3.00 per day. Even better, by the government rules it was considered to be a reimbursement. Therefore, it was not taxable. How about that for a flight bonus!

I had dozens of little stories about details like that, and Bill and Chuck and the writers just loved them. After a few hours of talking and laughing and making friends, it was time for me to say so long and get back to work. About six months later I received an email from Bill Prady asking if I could act and would I be interested in coming on the show for a cameo appearance. I wrote back that I would love to, but the last substantial acting role I had was when I portrayed a bird in Rufus Robin’s Day in Court, our class play in third grade. Bill said not to worry about my lack of acting experience. “You’ve been you for a long time,” he said, “and we just want you to be you.” Saying yes, I had no idea how great this new adventure would be.

The first scene I had on the show, coincidentally, was about nicknames. The character Howard Wolowitz is preparing to fly in space and wants to be called “Rocket Man.” But during a Zoom conversation with my character, his plan backfires because his doting mother calls up to his room and tells him his Froot Loops are getting soggy. Wolowitz apologizes, to which I respond, “No problem, Froot Loops.” Thus saddling him with a very unwanted nickname.

That first cameo led to six more on the show, giving me a recurring role on one of the most successful television programs in history. With the success I was finding in media, I started thinking about how I could devote my post-astronaut career to telling the story of space. Inspiring people of all ages to reach for the stars in their lives just as I did in my life. Since I had a family to support and the entertainment business has never offered the most steady of careers, I thought I could pair it with another, more reliable storytelling platform: the classroom. When I was selected as an astronaut in 1996, I was a tenure-track engineering professor at Georgia Tech, and I’d truly enjoyed it. I liked lecturing and working with students and interacting with the faculty. I felt like I was helping young students learn and develop into good engineers and citizens. I loved the energy and culture around the school, too, the football games, the basketball games, the sense of school spirit. Even with my heart set on the space program, I felt like I had found a job where I could be happy for a long time.

As luck would have it, shortly after I turned down Peggy Whitson’s offer of a long-duration flight on the ISS, she called me into her office once again to inform me that Rice University, which was close by in downtown Houston, was looking for some help from NASA to establish a new space research and economic consortium called the Rice Space Institute. NASA had decided to loan one of its employees to Rice as an executive director to help establish the institute, and she wanted to submit my name for consideration. It was exactly what I needed. I threw my name in the ring, and I got the position. The appointment was for a year, and it gave me the opportunity to see what it would be like back at a university while still contributing at NASA.

I enjoyed returning to the academic setting at Rice. It was everything I’d enjoyed at Georgia Tech and more. Then, while on my assignment at Rice, I took a trip to New York City to speak at my alma mater, Columbia University. I was having lunch with the dean of the engineering school, Don Goldfarb, and he asked if I would be interested in doing the same thing at Columbia that I was doing at Rice, joining the faculty while on loan from NASA. I would be assigned to the Department of Mechanical Engineering, where I would develop and teach a new course, “Introduction to Human Spaceflight.” I would also be helping with research and mentoring students interested in space-related research and careers.

I jumped at the chance. This would be more than just another opportunity to try my hand at academia, it would also be an opportunity to come home—home to the school that had educated me as an undergraduate, and also home to New York, the media capital of the world, with opportunities to share my experiences through the various media outlets located in the city. I checked with NASA, they approved the plan, and I spent the next year splitting my time between Houston and New York, flying back and forth, still contributing at NASA, teaching young students in the classroom, and dropping in on camera to tell the story of space whenever I could. I was loving life.

During those months, I felt more and more like I knew what I needed to do, that it was time to leave NASA for a new career, but I still wanted to be sure. I made my way around the community of former astronauts that I knew, asking for their advice. Unsurprisingly, the wisest words came from my moonwalking mentor, Alan Bean. I went to Alan’s home one afternoon to visit. He was now close to eighty years old, and he had made a very successful transition to a post-astronaut life, deciding to pursue his second passion: painting. This engineer and test pilot who’d walked on the moon also painted amazingly accurate depictions of space, documenting his experiences and those of his fellow Apollo astronauts in a unique and beautiful way. I’ve never met anyone with such strong left-brain and right-brain talents combined together inside one skull.

I told Alan I was thinking of a change, and he told me to look at leaving the Astronaut Office not as an ending but rather as a transition to a new phase in life. He said when he left, he thought about many options: staying at NASA in a different capacity, going into business, becoming a commercial airline pilot so he could continue to fly. But he eventually decided to look at his post-astronaut career as an opportunity to pursue a second dream. He decided to pursue his dream of becoming a painter, which would feed the artistic side of his personality.

It wasn’t easy, he cautioned, especially financially. He and Leslie didn’t have much income for a while, nor did they have much savings to fall back on. Astronauts are civil servants, government employees. We’re well compensated, but we make far less than our skills would demand in the private sector. Alan and Leslie had to sacrifice and live frugally. Luckily, the sacrifices they made paid off, and Alan became happy and hugely successful in his new chosen profession.

We spoke for a couple of hours. I said goodbye to Leslie and thanked her for sharing Alan with me for the afternoon. As Alan walked me out to my car, he gave me one more piece of advice. “Mike,” he said, “whatever you decide to do in this next phase of your life, don’t ever do it with a feeling of entitlement. Don’t ever think that you are owed anything by anyone, because being entitled is the kiss of death for a happy and productive life.”

Alan and I both knew a couple of astronauts who, unfortunately, had ended up going that way, thinking to themselves post-NASA, “Hey, I flew in space. I did all these amazing things, and I did it for not much money. I risked my life for my country and for science, so I deserve some goodies coming my way.” But that’s a terrible way to think because when those goodies don’t come, that sense of entitlement festers and curdles into resentment and anger.

Anytime you feel that you’re owed something in life, you are certain to never be happy. You should do what you do in life because you love doing it, because you’re trying to be a part of something bigger than yourself, because you want to do something great with your life and give back to others. As an astronaut, you’re given the opportunity to do something great with your life while at NASA, but you’re also given the opportunity to do something great with your life after you leave the program. You just can’t expect it to be handed to you, though, because you’re not owed one single thing.

As I went through the process of figuring out that next phase in life, the Houston Astros were celebrating their fiftieth-anniversary season in Major League Baseball. Having developed friendships with some of their front-office personnel over the years, I was invited to a celebration in downtown Houston. Several of the team’s legendary players were there, and at one point in the program, each of them was invited up to the stage. Some were in their eighties, walking with the help of a cane. I got to see these stars I remembered as a young boy, guys like Jimmy Wynn “The Toy Cannon”; Jerry Grote, who went on to be the All-Star catcher for the 1969 World Champion New York Mets; and Hall of Famer Nolan Ryan, the greatest strikeout pitcher of all time.

The last player they introduced was Larry Dierker, who made his major-league pitching debut with the Astros on his eighteenth birthday in 1964 and struck out Willie Mays in the first inning. Larry Dierker went on to be a star player for the Astros in the 1960s and ’70s, and he managed the team for four seasons as well. Once he was onstage, Larry stepped up to the podium to say a few words on behalf of the group. He thanked everyone for coming and thanked the organization for everything it had done for its players over the decades. He then grew more reflective on the meaning of such a gathering and explained the mood and thoughts of the group assembled on that stage.

“One day, you’re eighteen years old and you’re striking out Willie Mays,” he said, “and you think that will go on for the rest of your life. The next thing you know, you’re sixty-five years old and you’re up onstage with all of your buddies, and you say to yourself, ‘What happened?’ But all of us on this stage think of ourselves as that eighteen-year-old kid in a baseball uniform out there in a Major League ballpark. That’s what being a Major League player means to us. That is how meaningful it was to us. It’s still how we think of ourselves today and how we will think of ourselves for the rest of our lives: as Major League Baseball players.”

As I stood out in the crowd, Larry’s words took me back to the last days of my flight on STS-125, two of the best days of my entire life. As we were preparing to come home from that flight, about one second after I donned my Launch and Entry Suit, we got a call from MCC with a great gift: bad weather in Florida. It made a landing at Kennedy Space Center impossible, and our planned entry day became a wave-off day. We got another full day in space, a day on which we had absolutely nothing to do. Nothing was on the flight plan for work because we were supposed to be flying home. We had to power up the galley and the Waste Containment System, our space toilet, but that was about it. Other than that, it was a day off. The next day, same thing. More bad weather and another day off in space. On the third day they finally diverted us to land at Edwards Air Force Base in California, but in the meantime we had two complete days off in space. I spent those two days planted right in front of the windows on Atlantis’s flight deck, looking out at our planet and the universe around me. I loved listening to music in space, and by that point I’d curated the perfect playlist for orbiting Earth. I listened to composer Thomas Newman’s soundtrack from Meet Joe Black while gazing at the Southern Cross constellation at night, to Coldplay’s “In My Place” during daytime passes over Africa, Sting’s “Why Should I Cry for You” over a sunlit Pacific Ocean, and just about anything from Radiohead while watching sunrise after sunrise. I was in heaven.

My crewmates, on the other hand, were growing a bit anxious. They were unsure what to do with the free time on their hands. They set up a makeshift movie theater on Atlantis’s middeck and watched movies. At one point, while I was gazing at thunderstorms lighting up the clouds over Australia at night, my friend and crewmate Drew Feustel called up to me from the mid-deck. “Hey, Mass!” he shouted, “come on down here!”

“Why?” I said, still mesmerized by the miraculous sight below me.

“We are about to watch Nacho Libre,” he said, somewhat urgently.

“Thanks!” I shouted back, “But I’ll watch it after we land!”

Nacho Libre is a very funny film, and I am a big fan of Jack Black, but no way was I going to spend my last hours in space watching a comedy about wrestling. While floating and admiring the views out of the space shuttle windows, I had time to lose myself in the beauty around me and think about the mission and how this was the culmination of everything I had ever dreamed of, the one-in-a-million shot that I had made real. Just like those Major League ballplayers, when I’m eighty years old and walking onstage with a cane at some anniversary event, I will always think of myself in that moment, in the prime of my career, having just given new life to the Hubble Space Telescope, floating above Earth, and watching the whole of human civilization drift by below. It’s the single greatest thing I’ve ever done. Nothing can top it. But I would only ruin the memory if I wasn’t able to move on from it. Listening to Larry Dierker, I realized that after any great achievement you have to learn how to do the impossible: you have to be able to let go of something, even though you’ll carry it inside you forever.

So that’s what I did. As my yearlong visiting professorship at Columbia neared its end, the school offered me a full-time position, and I said yes. I had found that next phase for my life: teaching the next generation of dreamers and scientists while keeping a toe in the media world to continue to tell the story of space. It had taken me five years to come to that decision, five years of not knowing what I should do, five years of being afraid I’d regret any decision I made. But now I felt like I had landed back on Earth again. I found my new phase, my new home.
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MY LAST DAY AT NASA WAS MONDAY, JULY 28, 2014. IT had been nearly eighteen years since I was sworn in as an astronaut at the Johnson Space Center. I picked a Monday for my last day so I could attend the Astronaut Office Monday morning meeting in Room 6600 for one last goodbye. By that point Bob Behnken had replaced Peggy Whitson as the chief of the Astronaut Office. Bob started off by thanking me for my service to the Astronaut Office and NASA and said I was welcome back to visit anytime. Then he offered me the opportunity to say a few words. I went to the front of the conference table and looked around the same room that I’d sat in during my first Monday morning meeting eighteen years before. All the patches that had been on the wall in 1996 were still there, but many more had been added since, including the patches for STS-109 and STS-125, with my name on them. The names of my Sardine classmates were all over those walls as well, including the names of Laurel Clark, Willie McCool, and Dave Brown on the STS-107 patch—the patch of the fallen Columbia crew.

So much had happened in those eighteen years. ISS had been built, Hubble had been serviced, commercial crew flights were being planned, and many astronauts had earned their wings. Most of my Sardine classmates had left, but a few remained. There was also a new class of astronauts, “The 8 Balls.” I looked out at their young faces looking back at me with the eager, energetic expressions that I knew all too well. I thanked them for giving me a few minutes to speak. I told them how grateful I was for the opportunity to be a part of this organization, this family, for eighteen years. Although I was leaving the Astronaut Office, I wasn’t leaving the Astronaut Family. This was a lifelong relationship. I would stay in touch, and if I could ever be of any help in any way to anyone in that room, it would be my honor to do so. I added that I was looking forward to my next phase in life but would always miss the people in this room and the experiences I had there.

I received a nice ovation, shook some hands, took a few selfies with my friends, and then it was time to check out. I handed in my computer and my phone, packed up all my mementos, loaded them into my car, and headed toward the front gate, where I had one last thing to do. I handed in my NASA Astronaut ID badge, swapping it out for a brand-new “Former Astronaut” ID badge, which meant I could still come back on-site to visit. It made me feel like I was still part of the family. I still feel that way to this day. Once a NASA astronaut, always a NASA astronaut. The bonds we have can never be broken.

It’s now been close to a decade since I left. At first, I seriously doubted my decision. How could I give up my dream job? How could I have turned down a flight assignment? I often found myself filled with regret. Regret is one of my least favorite words, something to be avoided at all costs. To me, it means you made a decision for the wrong reasons, and you can’t get a second chance to remake that decision, which can lead to dissatisfaction and unhappiness. If it gets bad enough, it can make life practically unlivable. But with any big decision, a tinge of regret is likely inevitable. When that happens, I allow myself thirty seconds of regret and then press on.

Moving on to the new phase was a leap of faith, but over the years my doubt has been replaced by the gratitude for everything I’ve discovered since. Space exploration is still my great love—outside of my wife and family and friends—and it always will be. But I’ve learned that I’m still part of the space program, and now I have the opportunity to share my experiences in the classroom with my students at Columbia; with visitors at the Intrepid Museum, where I’m a space advisor; with audiences at dozens of keynotes every year at events and conferences; with larger audiences in my frequent television appearances to discuss current developments in space exploration; and with you in writing this book. I now have little doubt.

So, when faced with a change in life or in business, embrace it. To do that, some things you might consider are these:


[image: image] Remember that nothing is permanent. The only constant is change. Perhaps the thing you were doing that you loved was never meant to last forever. Perhaps it was only meant to last as long as it did so that it could deliver you to something new.

[image: image] Look at change not as a loss but as an opportunity for something new, and maybe even better.

[image: image] Think of your new phase as a first step on a space walk into the unknown. You might not know what awaits, but there’s a strong probability that it will be glorious.

[image: image] The reason we went to the moon is the same reason we left the caves to begin with: basic human curiosity about the world of the unknown. Always remember that there’s more to life out there, and you owe it to yourself to find out what it is.


We don’t always control what happens in life, especially major shifts like the end of the Shuttle Program or a global pandemic that upends, well, pretty much everything. What we do control is our perspective and our reaction to these things. Life is going to throw you some curveballs. The world will be an entirely different place ten years from now. It’s inevitable. Choose to embrace it, and you’ll be a lot happier than if you didn’t.







EPILOGUE

SO, THERE YOU HAVE IT, A FEW OF THE MANY LESSONS I learned at NASA and beyond, the ones that have resonated most with people since I left the space program nearly a decade ago. I miss my time at NASA. I miss my friends, my colleagues. I miss walking into the Mission Control Center for another shift (even the overnight). I miss flying the T-38 with Scooter, doing acrobatics over the Gulf of Mexico and cloud surfing. I wish I could get one more ride on the space shuttle to service Hubble with my crewmates and gaze out at the magnificent view of our planet and universe. But even though I miss these things, I am mostly grateful I had the opportunity to experience them at all and grateful that that time in my life has led me to now, because the life I have now is also extraordinary.

Prior to my first spaceflight, my crewmate and friend John Grunsfeld gave me a piece of advice as I was heading into one of my space photography classes. “Mass,” he said, “when you get back from space you’re left with two things: photos and memories. And memories fade.” Though my memories are still pretty vivid, I was recently reminded of how important that advice is. I was watching some of my helmet-camera videos from the STIS space walk described in this book. I had never looked at those tapes before, not once in fourteen years since the flight. Watching them revealed that upon fixing the handrail problem, after over an hour of intense teamwork and troubleshooting, Drew Feustel simply gave me my next task on the checklist. He said it in a standard tone of voice, almost as if no emergency had happened. We needed to get back to work. Instead of complying with the requested action, however, I asked Drew if I could have a minute. Then I just leaned back and took time to recover from the intense episode. I looked at our planet and prepared myself to continue mentally, extremely grateful for a second chance. Thirty seconds later, I was back on task. Watching that video reminded me of how emotional that amazing day was, 350 miles above our planet. And how it helped form who I am today—like many of the experiences I had at NASA and since.

Every person, event, and moment that was part of my eighteen years as a NASA astronaut was meaningful. But speaking and writing about them gives me the opportunity to remind myself of what made it all so special—like watching that EVA helmet-camera video; however, now I can share those memories more broadly. I appreciate that audiences are interested in listening, and gratified that my stories have been helpful to others in navigating life’s journey. I hope that my lessons of spaceflight, now passed on to you who have read this book, can help you achieve your greatest dream, your own moon shot.

Good luck and Godspeed in your journey.
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