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GAINOR: Okay, it is September 26", 2016, and we’re in Union Square in San Francisco,
California. I’'m Chris Gainor, and I’'m with Dr. Steven Beckwith, who was once the director of
the Space Telescope Science Institute [STScI]. So do you want to tell me how you started into

the job with STScI? Maybe a little bit about what kind of astronomy you were doing before that.

I know you were in Germany, I think, immediately before that.

BECKWITH: I was, [ was the Director of Max Planck Institute for Astronomy in Heidelberg, and
directors at Max Planck Institutes are—it’s a little different than in the U.S. Actually, it was the
best job I ever had. Just a fabulous job because there they really want you to be a scientist, and
the Max Planck Society provides business support, management support, so you’re trying to use
your skills as a scientist. And [at] the [Space Telescope Science] Institute, the duties of the
director are—of course it’s a little hard for you to know, but the duties are, I think, much more
oriented around doing the actual management and politics of an Institute. A little more
administrative and political, less scientific. They want someone of scientific stature, generally,
but they don’t worry too much about whether you’re publishing a lot of papers on the job. That’s
not what they’re looking for. And the Institute supported the community.

The Institute wasn’t to do its own science, primarily. It did some of its own science, but
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mostly it was there for the community support. But it was predicated on a notion that having top
scientists was the only way you’re going to be able to support other top scientists in the
community, and the top scientist there had to be doing the service, but if they were going to be
top scientists, they had to be doing science, as well. And that’s a model that I actually believe in.
I didn’t know for sure when I went there. But I do believe that’s a good model. And so one of
the things I had to do was to really run it in a way that the scientists there would also feel they
were competitive with the rest of the community. And I tried to do that.

So I took action. I must say I took great pride in the staff accomplishments. It was a
great staff, a great staff. So that was one of the things that [ was blessed with. When I arrived, I
had a great staff. I mean there were some first-rate scientists, quite a few of them. They were
also excellent in terms of their functional performance. They knew how to write code; they had
deep insight into the way the whole operation worked. There were some absolutely brilliant
people there who understood the satellite in a way that almost no one else did. And I think that
Rodger Doxsey was thought of as the guy—the single person in the world—who totally
understood the Space Telescope. Nobody thought anybody else in the world understood it as
well as Rodger Doxsey. And there were a few other people, especially from Ball Aerospace and
Lockheed Martin. I mean people who had been with the program a long time, independent
engineers, who were just right at the top of the game.

So, it was a superlative project. There was no doubt the Space Telescope dominated

astronomy in terms of its impact and attractiveness at the time. And, it had a lot of people with it.

GAINOR: Just before I get into that, did you say you worked in infrared astronomy before that?
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BECKWITH: Earlier, yeah. So, when I was a graduate student, I did all my work in infrared
astronomy. And I built equipment. I enjoyed building equipment. Did a lot of stuff with my
own hands; built my thesis project by actually going down into the shop in the Downs lab
[California Institute of Technology (Caltech), Downs-Lauritsen Laboratory of Physics] in the
machine shop, and I cut most of the metal for it myself. Well, that was good. That was the old
days. You can’t do that anymore.

So that was my training. But in the interim, I was broadly interested in certain scientific
problems, and, probably before I went to the Max Planck, I had spent most of my work at
millimeter wavelengths, working with interferometers, and also big single dish work. But the
highest impact work I’ve done has been with millimeter wavelength instruments, not so much the
infrared.

And then in Germany, it was broad institute, and it had a lot of optical astronomy. And
while I didn’t do a lot of optical astronomy on my own, I learned that trade a little bit more so

that I could have some impact on the way that things were done.

GAINOR: What was the situation you found at the Institute when you got there? Because I guess

at that stage, they’d just gone through the second Servicing Mission, I think.

BECKWITH: Right. They had just gone through the second Servicing Mission. And the gyros

were kind of failing, so they could see they were going to need a third one, but, for political

reasons, they couldn’t call it a third mission. So they called it 2A, I think is what it was called.

GAINOR: 3A, 3A and 3B.
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BECKWITH: Yeah. That was it.

GAINOR: So, during the time that Bob [Robert E.] Williams was there, there’d been kind of a lot

of budget turbulence, not emanating from NASA, that you had to deal with.

BECKWITH: Yeah, I don’t know. I don’t know about all the turbulence he had to deal with, even
though the two of us remained good friends. We spent a lot of time together, talking, riding
bikes; I really relied on him a lot as a friend, and he wasn’t trying to do my job. It was really a

very good, perfect symbiotic relationship.

GAINOR: [ just wonder if there was some of the lingering effects of that.

BECKWITH: I think with these government programs, there’s always going to be some turbulence,
even in a program like Hubble, which was well supported. The other thing to keep in mind is a
lot of this has to do with expectations. The amount of money flowing through that program was
enormous. And people who get used to that, you know, even modest fluctuations can seem like
they’re dramatic. If you can step back and look at it from the 30,000-foot level, you’d say, yeah,
we can take a little hit and still preserve most of the stuff we.

So I just don’t know about that. I don’t know about their attitude about money, although
there was always sort of the threat from NASA that the contract would be re-competed. And one
of the mistakes I made as director was to take that a little too seriously. Ireally tried to get the

Institute set up to say, well, we might have to re-compete. But I think realistically, the politics
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would never have allowed them to do that, and I could have just ignored that happily. It would
have been better for the staff. But, when I got there, here’s what I found. First of all, I found a
superlative staff, overall. I mean, they had a working system. They really knew how to do all
elements of the support jobs needed. From the user support to the software, to the programming
of the satellite, to providing instrument support, to even teams that would help the instruments,
writing user manuals, all this stuff.

They, I didn’t see any place that I thought they were really weak. Nowhere. Now, that
was partly because they were blessed with a lot of money, too. But they had enough money that
they could hire good people and they had the time to do it. So, from my point of view when I
came, it was incredibly strong. And the satellite, without question, was incredibly strong.

There were two elements though that affect almost all observatories and all instruments
that I paid very careful attention to. The first is when you get a new observatory, a new
instrument, you’ve got about five years where it’s really at the top of the game, more or less. But
they all have finite lifetimes. A lot of the interesting science gets done pretty quickly. And it’s
not that the stuff in the later years isn’t interesting, I mean, sometimes great discoveries come
late. But, if you just look on balance at the way these things go, it’s great for a while, but it does
not remain great unless you do something to make it better. So a big challenge with spacecraft is
if you can’t get to them, you can’t improve them. What you launch is what you have forever,
right? And a lot of technology on these spacecraft is old, because to space-qualify something
takes forever. So you’re either flying with electronics and software and stuff which is out of date
already, by a lot. That’s part of the challenge.

Now the thing about Hubble, which was unique, is it was serviceable. So it was pretty

clear that if you could get that servicing [mission], to renew it (by renew it, I don’t mean fix
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what’s broken, but to actually improve it) then you’re going to keep that thing going at the top of
the game—top of the field—for a long, long time. I would argue that it’s still pretty close to the
top; one of the best performing observatories in the world. For some things it’s still unique and it
is still unmatched.

What are we, 20 or 25 years later or something? It’s ridiculous. So the reason for that is
because even NASA in the early days had the foresight to realize you could put new instruments
on. So they build the instruments in a modular way, so you could change them out. That was all
good. All that sort of gradient (I mean improvement or positive gradient) stuff was good.

I did look at their plan, and in the usual way they had planned, not for obsolescence, but
for end of life—it’s a sensible thing to do—but they had assumed that there would be something
to replace it before too long. So the last servicing mission they planned, they weren’t going to do
anything except just sort of maintain it, right? Just change the tires, rotate the tires, and change
the oil and let it go. And when I came, that was the first problem I saw. I had sort of two
working hypotheses, which were not only borne out, but I think almost all of the people in the
business understand intimately. You never get the new thing you want on time. It’s always
going to take much longer, and cost much more than you thought. You know James Webb
[Space] Telescope [JWST] was supposed to be launched in 2005 or something. If we’re lucky,
then it’s launched in 2018. It overran its budget by 500 percent or something. And that’s
common. So I thought that Hubble was sort of a bird in the hand and I didn’t see that being
replaced right away. So it seemed we needed to keep it at a high level.

And the other thing is that last servicing mission just wasn’t exciting, and I could do the
math. The real cost of a servicing mission I figured is about a billion and a half dollars. So it

isn’t cheap. And politics being what they are, if you wind up in a position where you’re trying to
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build a bridge to nowhere, so to speak, or spend a lot of money on something that just doesn’t
look that exciting, if there are budget pressures, then all the budget pressures would be a problem
for actually carrying out the final mission.

So the challenge I saw was to come in in fairly good times, but to then try to make sure
that we could keep those good times going by having a sense of urgency and making sure that the
last thing that we did was really going to be very good. And we were pretty successful in doing
that. The Institute was quite forward-looking. Riccardo [Giacconi] realized that, even the things
you did well, you have to have people looking at the future.

There was a committee (I don’t remember what the name of the committee was),
something to do with Hubble. And my recollection was that there were co-chairs. I think that
Bob [Robert A.] Brown and Stefi Baum were the co-chairs. It might have been Bob Brown was
the chair, and Stefi was the vice-chair, or something, but those are the two I remember. And it
was a big committee. It was almost all Institute people, and they had done a little study of what
would be the most exciting thing to do. Their recommendation was, as I recall (this is all just
based on my memory) that we needed an infrared capability, because you could already see from
the Hubble Deep Field that Bob had done that Hubble was going to be probing out at the very
high red shift galaxies, and a lot of pundits at the time didn’t believe it.

John [N.] Bahcall said they would never see anything of interest, and it turned out it was
just spectacular. It completely changed the field of astronomy. It changed what Hubble was
doing. And all of a sudden, the huge emphasis shifted to observing very high red shift galaxies.
Well, you know, you get to high red shift, your normal optical stuff is in the infrared. So I think
everybody realized that there were limitations on the infrared instrument they had at the time,

NICMOS [Near Infrared Camera and Multi-Object Spectrometer]. For various reasons it was
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limited and you could do much, much better.

The other thing of course, is that in addition to [maintaining the] wavelength capability,
your new detectors are getting better and better. So instead of having a tiny little field, you could
get a detector which was wide, big, and the information capacity that was possible, we could
foresee would be possible, was at least an order of magnitude greater. In some cases, two orders
of magnitude, and traditionally, that is what moves your observatory to a higher level, that’s what
makes it really great. Because you don’t know exactly what you’re going to discover, but you do
know if you’re taking in more information, you are more sensitive, have broader coverage and at
a higher rate by a couple of orders of magnitude, all sorts of good things are going to happen.

In addition, because we could see the high red shift universe was going to be the place to
be—and I think that Hubble’s done a lot of that recently, that’s where they’re living—it was
very, very clear that you wanted to push that capability into the infrared as much as the telescope
could do, so that was one issue. Goddard [Space Flight Center, Greenbelt, Maryland] thought
that they could do it, but they said they didn’t have the money to do the kind of tests they needed.
They needed money to do a test of a cryocooler, a new kind of a thing to cool the arrays, and to
buy an array that was specifically tailored to cut off at a wavelength. I think at about 1.6, or 1.7
microns, where the thermal background can be a problem. So that would make it much more
sensitive.

So for this technical advance, they wanted about $500,000. There were a couple of
problems with that. First of all, Goddard was swimming in money. I mean these guys, they were
flowing $300 million a year or so through the program. So to say they couldn’t find $500k, I
thought they must have been incompetent. Anybody with that big a budget can find like a tiny

fraction of a percent, somewhere. You can. But they somehow weren’t willing to. So they
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wanted me to spend part of my director’s discretionary money for it. We had a ton of it. I mean,
more than a million dollars. We just weren’t spending it. You know, they noticed this.

They proposed to do this. So it was on the face of it a pretty good thing to do, and a
natural way for a collaboration between STScl and Goddard, but there was a tremendous amount
of suspicion between the Institute and Goddard and why are we spending our money [at Goddard]
on this, a project for their own staff? Why don’t they spend their money? There was a real us
versus them mentality. I sensed that culture [STScI] had developed early in the history of the
Institute, “we’re the top scientists, and NASA, something else.” So that [cultural bias] was hard
to overcome, and the staff wasn’t necessarily resistant to [spending our money at Goddard],
naturally, but I had just come from the Max Planck society, and in a Max Planck Institute, a
director is basically god. I won’t say that’s a good thing, but that was just the way it was.

So if I wanted to make a decision [at Max Planck], and it said director’s discretion, I’d
just do it. In fact, there, when I was in Heidelberg, it was actually difficult for me to get advice
from people, because they’d just say, well, this is your decision. I would say, “Yeah, I know it’s
my decision; [ want to know what you think.” And they would reply, “Well, it’s your decision.”
There was a lot of deference. So I was sort of predisposed to making the decision on my own.

I actually at one point finally said, “Look, I think this is important for the history, for the
future of the telescope. So I want to spend this money.” And the staff kind of revolted. And they
didn’t do it quite openly, I think they went to AURA [Association of Universities for Research in
Astronomy], and finally, someone, I think it was Bill [William S.] Smith, who was my boss, the
President of AURA, he came to me and said, “Well, Steve, you can’t just go do this. The
director’s discretionary fund doesn’t belong to the director. It doesn’t really work that way. The

staff really thinks it’s their money.”
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So that was one of my first lessons. I went and asked the staff, and they voted
overwhelmingly to do it. I mean it wasn’t as if there was any problem, it was just that they really
needed to be asked. They needed to have deference paid and all that. And I thought that was
fine, actually. It was a lesson for me, because here I am, the director, and that’s what you want

me to do.

GAINOR: I got the impression that Bob [Williams] went through quite a process before he made

the decision on the Deep Field, for example.

BECKWITH: He did. And I did the same thing later when I did the Ultra Deep Field. I, by that
time, had learned a little bit more. Yeah, absolutely. It wasn’t considered director’s
discretionary time or money; it was community time or money. And I think it’s fine. Having
worked in a lot of different systems—in Germany, and here, and in California—they all have
their own culture. They each have cultural strengths and weaknesses, and you just have to learn
to work within them, and I think that’s always a difficulty, hiring an outsider. There are
advantages of an outsider, too, but that’s one of the challenges you come in with. You’ve got to
figure out what the culture will tolerate, what it likes. Try to make sure you pay attention. So
that was one of my first lessons.

But anyway, we, the staff voted overwhelmingly and said, “Yes, let’s do this.” This is
clearly for the future. It was sort of their recommendation in a way because it was a staff
committee that was there. And it was just an accident of fate that I was an infrared guy. I really
understood it very quickly and embraced the idea right away.

So we did, and we sent the money down to Goddard. And they did these tests, and it was
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all tremendously successful. That was $500k, and the instrument was going to cost—in reality it
was going to cost you about $100 million, but, at the time, everybody’s like, “Oh, it’s like a $25
million add on.” We’ve always known that this is kind of wrong. It’s not that people were lying,
it’s just that it’s very complicated. People rarely do it all right. So we really didn’t need $500k.
We needed $25 million. And the $500k was just a demonstration, and once they made it work,
and it all worked well, then we had to go get the rest of the money.

And there I worked with Dave [David S.] Leckrone, and of course you have to ask Dave
how he felt, but I felt it was really a very strong partnership. The two of us went through a whole
bunch of different committees, National Academy [of Sciences] committees, internal NASA
advisory committees—it was like a little circuit, a tour. And the two of us, together, appeared in
front of all those committees, and we basically said the same things. And I think we both had
talents, slightly complementary talents in doing this kind of thing, but it worked well. It started
in the fall, and we really pushed it hard. This was my first year; I think by June we had all the
approvals. And Ed [Edward J.] Weiler said, “Okay, we’ll give you $25 million. Ultimately of
course, that grew to $100 million. I think Ed was smart enough to know it ultimately would, but
they’d find that money as it became necessary.

So that was Wide Field Camera 3 [WFC3]. That was the IR [infrared] channel, and
honestly, I think that set the stage for the success of Hubble in the out years, because a whole
series of little discoveries happened before that final servicing mission which underscored the
importance of that particular instrument to the future of astronomy. And so when it came time to
defend it in front of Lou [Louis J.] Lanzerotti, who was the Chairman of the National Academy
committee, and there were a few of us who testified, but I think I was kind of the principal

defender to that committee. I’d been thinking about this for six years, so it wasn’t all that hard,
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really. I knew exactly what the arguments were, and why. We were able to make a very
compelling case. I could see the body language of the committee when I said, “Okay, here’s
where we are, and this is what this thing is going to do. It’s going to be a paradigm shift in these
two areas. And nothing on the ground, or nothing planned will be able to overcome this (here I
mean work well enough to do the job).” And at that point, it was clear that JWST was in the
infinite future, and they didn’t even know if it would be built. So having that capability was a
huge, huge plus for being able to get a committee of high-level peers, scientific peers to say,
“Yeabh, this is worth $1.5 billion.”

And I do, I do consider that a success, that Dave and I did jointly. And it was kind of a
model for how we needed to work together in the future. Yeah, there was always a lot of friction,
and [ wasn’t always as—I was a little younger, and you know, confident. So I wasn’t always
quite as—how should I say—I didn’t pay them homage in quite the way they wanted. But I did
enjoy actually working with the Goddard guys. They had a terrific program manager at the time,
John Campbell, who then left and went up to, oh, it was one of these test ranges in northern
Maryland. He was very good. Preston Burch came on. There was a lot of questions about how
Preston would do from my staff, but he turned out to do pretty well. He had some good people.

So that was in the early days as I saw it, those were the kind of challenges to overcome.
And the main thing was to set this thing up for the future, so we’d be on a success path. Once
that happened, frankly, I think that you could change the players. Anyone who was coming in
who was good, to replace me or Dave or whoever, would be able to do that, if they were any
good. So that’s, I think, a lot of what we do in these positions of leadership, if you care about the
organization as opposed to your own career. [ mean there are often tradeoffs there. A lot of

leaders are worried more about their careers than they are about the institution. I just cared about
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the institution. I was probably a little naive, but I really did care about the institution, the
telescope. And I just think we set it up beautifully. So we could leave, and it was all going to go
pretty well.

There were a lot of things, then, along the way that I think working with Dave helped a lot
later when the project got in trouble because Sean O’Keefe cancelled the Hubble Servicing
Mission. The Goddard guys realized they were completely hamstrung. They were totally
powerless within the organization. Best they could do was influence. And the only people who
were going to be able to champion it were outside of the organization. Primarily it was us. |
would say, me—I would say from my view the main two figures, outside of Goddard, who would
be able to influence them were me and John Bahcall. But for different reasons. John’s influence
was essential as well, but we were in a pretty good spot because we kind of set that up.

So after the Wide Field Camera 3, the things I thought were most important was to try to
make decisions that kept the facility, that kept Hubble as the number one producer in astronomy,
of really exciting stuff. So some of that was making sure it did things which were going to hit
the front page of the New York Times. That was one of our metrics. Some of it was to make sure
it was actually doing specific, important scientific problems that the community itself, whether it
made the New York Times or not, the community would say, “This is essential. This is a
paradigm change.” And we did a whole bunch of stuff like that. It was really, for me,
scientifically, it was fine. I mean, this wasn’t relevant to my science, personally, but it was
always effective. I’ll give you one example.

So another thing that came out of one of these committees, I remember it was Stefi; either
Stefi [Baum] or Meg [C. Megan] Urry who was promoting this. They had done a little study of

what the highest impact science on Hubble was. And what they found was that the highest
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impact science was the science that required a large number of orbits. But it wasn’t the way you
would think, that if you have more orbits, you automatically have more impact. If they divided
the impact by the number of orbits, so it was a per orbit basis, the big programs were the most
important [measured by impact per orbit of allocation]. Some of it was because they were key
projects that were known ahead of time, like the Hubble Constant, the Virgo Cluster Cepheids.
Some of it was an accident of fate, like the Hubble Deep Field. Some of it was because of
exciting discoveries in other areas that suddenly Hubble became very critical to, like the
supernovae and the dark energy problem. So there were a series of these things.

But at the same time, it was almost impossible for anybody to get a program in the
telescope of more than 15 or 20 orbits, because typically all the orbits were divided up among a
bunch of expert panels. And the panels were not going to give one team a lot of time. It was
easier to divide it—not easier—socially better to divide it up among as many as possible, because
the oversubscription, the pressure to get time, that subscription factor was very, very high. So the
sociology of our peer review mitigated against doing what seemed like the highest impact
science.

So then the next decision that I took—and once again I had a great staff, so motivated by
all the background stuff the staff had done—was I decided I would take the time. I said, “Okay,
we’re not going to take 100 percent of the time and give it to these panels. We’re going to give
them 75 percent of the time, and 25 percent of the time we’re going to put aside and we’re going
to make it a panel that only does large proposals.” So nobody even gets to apply to that panel
unless their proposal has a minimum request of 100 orbits. There’s no upper limit. Now, there’s
only 3,000 orbits a year, so anybody requesting 1,000 orbits was going to have a hard time, but

25 percent of 3,000 was still a lot of orbits. And I said, “We’ll do it with this panel.” And then
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the Institute kind of kicked in, and this, as I recall, was actually Meg Urry.

One of Meg’s things was that she was very much into balance and fairness and those kind
of things, so she kind of felt philosophically that, well, if you’re going to do that, then the chance
of getting big programs and small programs and medium programs should be the same. She was
the leader of the peer review program. But the rules by which the review would be carried out
was largely her idea. She came up with this whole incentive system, which, if the panels will
give someone a 50-orbit proposal, we would add in a few from the pool so they incentivize to get
more orbits from the general pool for their science, and things like that.

Then a 100-orbit proposal, what we did is the Institute just had the peer review down,
beautifully. They understood lots of things. They understood conflicts of interest and how to
deal with them. And what we did is we created a panel where the chairs of each of the other
nine, | think, sub-panels, were part of the panel, and then we had a chair who was not part of any
of it (some prestigious person—Roger Blandford did it one year, we had France Cordoba another
year.) And, then we had a few outside people, mostly theorists, who didn’t have a dog in the
fight, so to speak, to kind of keep everybody honest. And that worked out just beautifully. And
we wound up giving large allocations of time to a number of groups that had huge, big orbit
proposals. I remember COSMOS [Cosmic Evolution Survey], which was Nick [Nicholas Z.]
Scoville, and GEMS [Galaxy Evolution from Morphologies], which was Hans-Walter Rix, and
then the GOODS [Great Observatories Origins Deep Survey] proposal, which was largely Mauro
Giavalisco, and a bunch of others in the Institute. It was Harry [Henry C. Ferguson] and Mauro
and Mark Dickinson. I don’t remember everybody very well, but it was mostly an Institute
proposal.

That was actually controversial, because when they got it [the very large allocation of
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time for GOODS], some people in the community screamed bloody murder that why do you
(meaning me) give the time to the Institute. But they were good scientists. They had a better
proposal. They wanted parity, that was the key. So then we sort of supported that, and a bunch
of these big programs came out, and some very, very good science came out of that. It kept
Hubble right up there in terms of impact and citations. And of course, you always get a little bit
of luck, front page of the New York Times, and stuff like that. We had some friends. Dennis
Overbye was a really good guy. Dennis was a writer for The New York Times; loved Hubble. He
may not have said that, but he did. He would help a lot.

We had Kathy Sawyer at the Washington Post. Always take advantage of the ecosystem,
and we did. So you know, I saw those years, and there were a lot of politics. You can talk to
people; many people just remember sort of the strife and the politics of getting this done. There’s
always a lot of that because it’s big money and big egos. But honestly, I look back on those
years, we were just sort of kicking ass, scientifically. And it wasn’t like it was a whole lot better
than earlier. During Bob’s era they were kicking ass, too. But we were continuing to do that,
and it was maintaining over 10 years, and looking ahead to another 5 or 10 years, and I figured
we could—it wouldn’t be me—but whoever my successor was, would continue to do that. So I
just think that the way that we all worked together on that was a huge success. And it was
ultimately the reason that that telescope is still flying today in 2016, and it hasn’t gone into the
ocean, and it hasn’t been decommissioned.

I think that the kind of decisions we made around making sure that it would impact the
science, and of course, | assumed that if you impacted the science broadly enough, you were
going to get all the publicity you needed to anyway. So we weren’t doing things specifically to

get on the front page of the Times, mainly, though we wanted to be sure we were doing a lot of
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sexy science.

I remember it was Ron [Ronald] Gilliland was one of the—he wasn’t the main guy. Dave
[David] Charbonneau maybe? Anyway, when the first transiting exoplanets were found, the ones
that actually transited in front of the stars, they did this measurement of the atmospheric
constituents. Now, it was very limited. [ mean they only got to do one or two actual atoms, and
it was kind of noisy, so it wasn’t as if you’re studying Jupiter, but still. The whole idea that in
our lifetimes, someone would be able to, not just look at an exoplanet, but actually say something
about the atmosphere of an exoplanet. It was just staggering. It was just astonishing. There
were days I would come to the office and say, “I can’t believe we did that.” I mean, I never could
have guessed that we could do that. But we did. (They did; not me personally.)

I think it was really good. And of course we did that, and Goddard’s happier, and I
believe my theory is that is how you get money flowing, you just perform well. Now some
people do politics to get there, and there are some people who are interested in politics. By
working the politics they’ll get the money to flow, and I don’t know, certainly that works in a
number of cases, but I think the right way to do any of these is just perform.

Just like a baseball team. You keep winning games; people come watch you. And so that
was what we were trying to do, and I think we were very successful. I came in inheriting a rich
tradition, a working system. You know, it’s really, the old clich¢ is standing on the shoulders of
giants, but it’s true. I mean, I know Riccardo [Giaconni], who was a very adroit manager,
understood systems engineering, brought in top people like Rodger Doxsey—and Ethan [J.]
Schreier was very helpful—and they set up a whole system, and the system was not just the
hardware and the software, it was the people system. It was the management. So the people

knew how to work together. That was a very strong part of what we had.
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And then I think Bob Williams did a brilliant thing with the Hubble Deep Field. That
alone was enough. For his five years as a director, he wouldn’t have had to do anything else.
That was it. That would have just kept it so well. And then my focus was very much on what are
the new incremental things we can do to bump it up by an order or two in magnitude. One or two
orders of magnitude in some kind of capability in areas we thought there would be a lot of
potential for sexy science, and honestly, I don’t remember any failures along those lines. That is,
I don’t remember anything that we really thought we needed that we didn’t get. We got it all.
And you know, the beneficiaries were everybody in the program, the community. It was really

very good.

GAINOR: I got the impression that during that time, there was sort of, for want of a better term,
re-engineering done to some of the systems. Things like when people just went over completely

to working through the internet to interact with the Institute.

BECKWITH: It was. So the rise of the Web.

GAINOR: And I think, not only for the people working with the telescope, but also for the public,

as well.

BECKWITH: Right. So here’s one of the big successes. I don’t remember all of the successes we
had, by the way, because a lot of these were staff successes that I knew at the time. Here’s a big
one. This didn’t come from me at all. The staff just decided to do it. I even was a little

skeptical, but [ was wrong if I was skeptical. They wanted to webcast. They started webcasting
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some of the big meetings we have. Every year, there’s a big meeting on Hubble science with a
different theme. And they started webcasting these things. And this was in the early days when
nobody was webcasting. I think it was Carol Christian who was the head of the Office of Public
Outreach at the time. She was when I got there, and for a while. And Carol was really—she was
out there. She was one of these people who was not only an early adopter. She adopted things
before they even existed, as far as I could tell. She wanted to jump out of airplanes and stuff like
this. But she was a big promoter of podcasting and webcasting.

She personally made me into such a podcast junkie, it almost broke up my marriage. |
loved the podcast technology. But I think she was the one who pushed doing the webcasting, and
it was just astonishingly successful. With the first year, we webcast one of the Hubble symposia.
I remember we could tell who was logging on. We had all these people in Hawaii who are
observing at the telescope. So night there was day in Baltimore, and they were watching while
they were observing this whole thing. We got huge audiences. We got a lot of positive feedback,
so yeah, that was a big staff effort. And of course it was pretty crude and clunky at the time. It
continually improved the way things go.

So that was one thing. As far as proposal submissions, I don’t remember if they moved
at that time to a pure electronic submission system. I know everything was submitted
electronically, and there was like a little betting pool on how many proposals we’d get. They’d
always run up to the deadline. They just sort of peaked exponentially, like a few seconds before
the cut-off time. So they certainly did that. But I don’t remember if we changed the nature of the
forms and all of that.

I think this was a big success of the Institute, because it was part of its role; there was a lot

of re-engineering of peer review, and my memory was that Meg Urry was the leader of that. She
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was just constantly worried about fairness, and that was just her big thing. And peer review is a
lot about that. Actually, peer review isn’t quite about fairness; it’s about extracting the highest
quality. But you have to run it in a way that’s absolutely, rigorously fair. So she was the perfect
person. And they’d do statistics on what people were doing. They did a study, I remember once,
where they could demonstrate statistically that if someone was a part of a committee to which his
or her proposal was there, even if they were out of the room, they had a three times higher
likelihood of getting time than anybody else. So it was clear that there was a peer pressure there.
That is, even if you weren’t in the room when your proposal was being discussed, everybody was
going to be too embarrassed to tell you that you didn’t get time. You walk back into the room;
you see you’re rated poorly. So they didn’t do that.

So the staff, I think under her leadership, we changed it. We changed the whole nature of
the way the committees were made up. Instead of having very narrow kind of expert committees,
we had much broader committees. A lot of broader committees. So you could send any proposal
to half a dozen, or any of the three or four committees. Of course, that resulted in a lot of
pushback from communities who felt that their proposals were being reviewed by people who
didn’t have the expertise to understand them. And I think there was some truth in that, but my
attitude, I wasn’t worried. I wasn’t as big on fairness as Meg was. I really just wanted the
quality, wherever we could get it.

And we got some pushback from the community because some people felt that their
proposals were not being judged by people with sufficient knowledge of the fields to be able to
judge them properly. But my feeling, and what I always pushed was, I said, “Look, if you can’t
write a proposal which is interesting to another astronomer who can’t understand why it’s

interesting because he doesn’t understand all the intimate details of what you’re doing, it’s
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probably not as interesting as you think it is.” I stuck to that.

But that was a re-engineering of the peer review system, and frankly, it was very
successful. I think all of the changes brought by—it was called SPO. I can’t remember all the
acronyms. Anyway, Meg was in charge of that for a while, then Duccio Macchetto was in charge
when Meg left to go to Yale. And Duccio was great, too. He did the same sort of thing. He was
a little bit more like me. He was a little less worried about strict fairness than getting the right
result. But you know, in all these, there’s just a difference of style. So there’s a re-engineering of
the peer review. I’'m trying to remember about re-engineering of the actual software systems.
There was a constant set of improvement, and there was a kind of a firewall between the core,
which was Vicky [Victoria] Balzano (I think). It was a small group. It was more like
accountants who absolutely couldn’t make a single error because you didn’t want the satellite to
go off its programmed plan. So there was a core set of software that they never messed around
with because that was the interface with the satellite. Then outside, the way to feed it, the best
plan of observations, how you planned the orbits and all that—they were always working on that.
There was a lot of good stuff that went on. And that’s a sign of health of an organization. Once
you get to where it’s just sort of mothballing systems, then you can see that it’s a finite lifetime.
That’s when you’re getting into what I would call institute apoptosis. You’re no longer doing the
job. At least, I would say that during the time I was there, I don’t feel we ever flagged. I never
felt there was any roll-off in effort, capability, quality of both the staff and what they were doing.
I thought it was just really first rate. And I haven’t kept track of it since then. I can only assume

it’s still pretty good.

GAINOR: Right. And let’s see, I guess you had two servicing missions.
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BECKWITH: Three, I think.

GAINOR: If you count [Servicing Mission] 4.

BECKWITH: Well, no, 4, I wasn’t director at 4. 1 went down for the launch, but I wasn’t there.

Although I think—we wouldn’t have had that if it wasn’t—

GAINOR: 3A and 3B, I think.

BECKWITH: Yeah, 3A and 3B. And then 4, as I say, [ don’t think that would have happened

without the work that John Bahcall and I did. And, of course, the Goddard guys were helpful,

but they couldn’t work very much out in the open. We had to really do the open stuff.

GAINOR: Just before I get to 4, I sort of got the impression, just looking at the manuals and

documents and things, that the Institute had to kind of step things up a little bit in terms of

support around servicing missions.

BECKWITH: Well, I don’t know what you mean by step up, because I don’t know how hard it was

to do the first two. So all [ knew was what they did, and it was a lot.

GAINOR: I think the preparation of the instruments and all that sort of stuff. I suppose a lot of that

stuff was already decided by the time you got there.
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BECKWITH: No, I think they were just getting better at it. They’d done a couple of servicing
missions, and they knew what they had not done well, or what they would have done better. So I
think by 3, the Institute was very driven by self-improvement. Really. And the staff. That’s
why I say the staff was great. It’s because the culture was a culture of excellence. I mean, my job
was just to keep that culture of excellence going, which I did in various ways, some of which
were controversial and people didn’t like it. But the Institute staff had this culture of excellence,
and so I think they were just constantly improving what they were doing in getting ready. And
my recollection was, I don’t remember any, certainly no major problems, that we must have

worked on for those servicing missions. Not even many minor ones.

GAINOR: You mentioned some controversial things you did. What were they?

BECKWITH: Well, so when I was hired (and this is what you learn as an executive), the people
who hired me changed. The oversight boards rotated membership and the new members often
had different objectives than the ones [ understood at the outset. That’s the other thing, the
people who hire you aren’t the same people who ultimately don’t want to see you there anymore.
For example, the board that hired me felt that the standards for tenuring the staff were getting a
little lax. And AURA was maybe just a bit worried about having a whole staff of deadweight
scientists. And apparently there was a thought that this had happened at some of their other
facilities that AURA ran. So they didn’t want it to happen at this facility. And my cultural
background was at pretty high-end places. I had been at Caltech as a student, and I knew exactly

how they did stuff. 1’d been at Cornell [University, Ithaca, New York]. Cornell was an elite
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university, elite department within an elite university. Then, the Max Planck Society, which is
super elite, because they just invest enormous resources in individuals. And so I felt quite
prepared to raise the bar for tenure. And you apply a very much tougher standard, a higher bar
for getting tenure than people were used to, but consistent with what you found in a place like
maybe Princeton [University, New Jersey] or Caltech or Cornell. I wouldn’t go all the way to
Harvard [University, Cambridge, Massachusetts]. The Harvard way is a little—we were never
going to run an institute with a Harvard point of view. We didn’t have enough money or
freedom for that.

But I thought Caltech was a pretty good model. So when I was there, I was the guy who
decided whether to send any tenure case over to the board. And I only sent about two-thirds of
them forward. When I was there, I turned down about a third of the people who came up. I don’t
remember precisely but it was pretty close to that. And some of it was tough. And actually for
me, kind of painful, because in a university, if the dean turns a tenure case down, the dean
doesn’t then go tell the candidate, the department chair says, “well we fought for you, but we
didn’t win.”

But as a director, if I made the decision, I told the candidate personally. I remember this
one young couple. They had a kid, and I turned them both down for tenure the same year. And
they had to go somewhere else. I have to tell you, I did not like that very much. I don’t know
how people come to these decisions, but I really felt that I had set criteria that were very clear;
the staff had expectations. I couldn’t go against my own criteria, but I didn’t like doing that. I
turned down Mauro Giavalisco, too. He was head of the GOODS project. That was difficult for
me because I essentially said, “Look, you’ve got to get at least 90 percent of the Institute tenured

staff to vote in your favor, or ’'m going to turn you down.” So some of them came up with 80
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percent, which seemed like an overwhelming majority. I said, “20 percent doubt is too much
doubt.”

I was supported completely by AURA, but it didn’t make me really popular, even with
some of the staff. Because after you do that a while, you’re going to anger a large number of the
people. I mean it’s a different 20 percent each time. And these are friends and colleagues, and
nobody likes to see this stuff happen. These were my decisions. These weren’t anything else. I
didn’t find it intellectually difficult to do, because I think I had good models for how you make
these decisions, and I followed a clear set of criteria, but emotionally it was difficult for me, and I
also think it weakened me, in a sense, as a director because the staff didn’t have that expectation.
And AURA, after a while wasn’t sure if they had that expectation, either. So that was kind of a
problem.

I think another problem was, I was pretty rigorous, stubborn, whatever word you want to
use, about taking the results of what the peer review committee had done and implementing
those. Now, there’s always a little bit of slop at the margin, where you give a little or take a
little, but by and large, peer review panel gave me a set of, “This is what we think ought to be
done.” I did that, unless I could see some fatal flaw, which I never could, because they did a
pretty good job, I would think. But that meant that there were people who expected to get
telescope time who didn’t get telescope time. And that rebounded very negatively on me.
Especially after the Servicing Mission 3, not the gyroscopes, but where they actually put the ACS
[Advanced Camera for Surveys].

ACS was such an advance, that it just revolutionized a lot of fields. Especially these deep
extra-galactic observations. And a lot of people were moved into there—Alan Dressler and

Sandy [Sandra] Faber and Garth Illingworth, the whole bunch, Richard [S.] Ellis. These were all
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sort of top names in the field. And the peer review committee that year, the big program they
recommended into that field was the Institute staff. It was the GOODS program. All these
young guys. All these young upstarts. And I remember when I talked to the review committee, |
think France [A.] Cordova was the head of that committee. France is politically more astute than
I'am. She says, “Well, you know, you turn down some of these guys, you’re going to get a lot of
pushback.”

I said, “Yeah, I don’t like that idea, but I agree.”

And one of the AURA board members, John [P.] Huchra said to me, “Well, a wise
director would figure out how to get them a little time.” And yeah, I probably should have
figured out how to give them a few orbits, but I was pretty rigorous.

I said, “No, we’ve got to process. You’ve got to support whoever comes out the winner.”
So I did. But oh! God! That was absolutely—that created a political problem for me for the
next, oh, I don’t know, five years or so. Because a lot of these people were at AURA, and so
they pushed back.

So that was the sort of stuff that was tough. Yeah, and I didn’t enjoy doing that very
much, but I believed in it. I thought, this is what you hire someone like me to do. You’ve got to

be the stopgap against doing all politics.

GAINOR: There is a bit of controversy about the place of women in the Institute.

BECKWITH: Oh, there was the women’s thing, too. Yeah, that was a problem I inherited and

probably didn’t deal with very adroitly. The first time I’d ever seen anything like that—Bob

Williams said, “Well, Steve. You were just unlucky. This could have broken on my watch. It’s
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just all the people were there. Broke on your watch.”

There was a group of women, and—I want to be a little careful of what I say, because this
is really highly political. And even if you look at the University of California now, because the
gender issues were big. They were unhappy, they were unhappy about the history of the culture
of the Institute, the field. It wasn’t just the Institute. They wanted some relief, and I was sort of
the guy in focus, and I frankly, I will tell you in retrospect, I was just either kind of naive or
stupid, because what I should have done, and ultimately my wife told me this, “Once you realized
that there were a lot of unhappy people, you should have called for an investigation to report to
you.” Which I should have done because I didn’t know the alternative.

But instead, I didn’t do that right away, and they went to AURA, and then AURA called
for an investigation of the Institute, including me. And I’m going, “Wait a minute. I just got
here.” Yeah, that didn’t work out too well. But you live and learn. I did feel that a number of
their complaints were quite valid about the culture. Partly it’s because some of the men who
were pretty aggressive—I don’t mean sexually aggressive—but they were aggressive in
conversation, they were giving short shrift to the women’s ideas. And I won’t name names here,
but they were really brilliant. Their ideas were actually extremely good. So you can kind of see
why they were getting cocky, but still they didn’t suffer fools gladly. And this was a holdover
from the Riccardo era. Riccardo did not suffer fools gladly. Not suffering fools gladly means
you don’t care if it’s a man or woman, you just say, “Ah, that’s a stupid idea.”

So there was a lot of that. And I did try to run the meetings. I stopped the business where
people could just start talking and the loudest person kind of dominated. And I said, “Okay,
that’s all stopped. Now it’s all raising hands. Everybody raise hands. I’ll call on you in order.

I’ll keep a track.” So we instituted that within the senior counsels, and I believed in it and to this
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day I believe in it. If I ever run a committee, [ always do the same thing. I go, “Nope. We’re not
getting into this free-for-all again.” And the same thing with the hiring committees. I think some
of the women said, “There’s studies that show that if you want diversity, you have to have a
diverse committee.” So I tried to pay attention to that.

Anyway, there were a lot of the things they wanted, which actually were very good. And
I think now are pretty much standard practice. Ilearned from that. There was no doubt that there
were ways we could improve, and the guys of the Institute are constantly getting better. We
should do that. We should have done that. And it was tough for me politically, though, because
you know, in the end it becomes a kind of a shouting match and—there’s a lot of blaming. And
you see this in politics today. We have complex problems to face in the country, but we’re
facing them with slogans, many of which don’t even make sense. And that’s just the nature of
politics. And that’s something which—again, just let me say, in retrospect if [ had been much
more aware, I could have played that game more adroitly, but [ didn’t. I’m a scientist by
training. I think the truth will come out in the end. Well, it doesn’t always come out in the end.
Truth is a very fungible quantity.

And so yeah, that was a tough time for me. I don’t think I handled that particularly well.
But I do think that the women who were worried or complained about the culture had a lot of
good points. That we could and ultimately did fix. Maybe not everything. We didn’t fix
everything, but we did fix a lot. And it was a very painful way of doing it. I think the challenge
for the leader, a challenge which I didn’t step up to appropriately, is to understand how you can
manage that culture change without it becoming a war.

And by the time I got there it had almost become a war anyway, because—and this is why

Bob Williams made his comment—because a lot of these women would just eat together.
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They’d go to lunch together. They go offsite, and they even developed their own language
around certain problems, which some of it I couldn’t even understand. They’d make references,
and I’d say, “What does that word mean?” But they were like a tribe. And it’s hard to know
how you change that. I think if you can sense that that’s coming up, as a leader, you have to find
ways of bringing the tribe back into the fold before it gets out of hand. Yeah, I would consider
that one of my failures. [chuckles]

The women’s issue I found was emotionally kind of painful. But it was part of the
challenges we all face. I watched this, by the way, I watched this when I was at the office of the
president at UC. It seemed to be most of what the president of the University of California does
is deal adroitly, if possible, with these incredibly difficult cultural issues. So when Mark [G.]
Yudof was there, it was the pepper spray at Davis. You know, which was ultimately Linda
Katehi’s undoing. Gosh, I'm trying to remember all the stuff. It’s just that every month it
seemed like there was some new outrage and scandal.

So what you kind of realize as you move up in the political hierarchy is that a big part of
the job is managing these cultural issues. And I think they’re kind of interesting, but I don’t
enjoy doing it very much. I’m not sure I’'m very good at it, you know. But they are interesting.
And it is the way society improves.

So that was the women’s issue. I mean, I’'m happy to tell you anything more on it, but |

don’t think there’s much more to say.

GAINOR: That’s fine.

BECKWITH: It was a tough one, and I could have done better, but in the end, I do think that
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probably it did improve things.

GAINOR: Servicing Mission 4.

BECKWITH: Oh yeah. The challenge was to get one at all because Sean O’Keefe cancelled it. I'll
tell you my memory of how this came about. I’m going to tell you; this is the true sequence of
events.

So we were doing the Hubble Ultra Deep Field, and it took the better part of, I guess five
months. We did a set of orbits in the early fall and then in the winter, and the last orbits were
finishing just in January. So this was January 16", 2004. My wife’s birthday. I actually told my
wife, of course, I’d be home for her birthday. Well, I apparently lied, because the day before (I
can’t remember if it was the day before or the morning before) we all had to go down to Goddard
for an announcement. So on her birthday, I got in the car and went down to Goddard, and we got
in the room and Sean O’Keefe, who I think was a real gentleman about it, frankly. He said,
“Well, I’ve made the decision that we’re not going to have a Servicing Mission 4. We’re just
going to let Hubble die.” And the reason he gave, he said it was for the safety of the astronauts.

It just wasn’t safe to service Hubble. This was after the crash of the—

GAINOR: [Space Shuttle] Columbia [STS-107].

BECKWITH: Columbia, yeah. And so, there was a lot of shock and all that. First let me tell you

what the sequence of events was, as strictly as [ remember it, and then I’ll go and do a little

background on different parts. So the first thing I did was I called my secretary and I said, “I
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want to schedule an all-hands meeting for this afternoon.” And I think this was about noon
because the meeting was at 10:00 and by the time we finished, it was an hour. I said, “Schedule
an all-hands meeting for 2:00 or 3:00.”

Then I drove back to the Institute, and we had the all-hands meeting, and people had
gotten wind that something was up. And [ made the announcement to the staff. Isaid, “The
Administrator has decided to cancel Servicing Mission 4.” I said, “Look, I don’t have any more
information on this. This is not something that we take lightly. And I’m going to meet with my
senior executive team. We’ll have to decide what our response is going to be, but [ want you to
go away from this understanding that we’re going to see what we can do, because I personally
don’t think this is a very wise decision.”

And then I met with my senior leadership team, and I was kind of despondent about it.
This was a Friday, by the way. Then I went home, and I told my wife. It was her birthday, so
this wasn’t all that good. But she was pretty understanding. And then I went to bed. I usually
get up very early in the morning. At some point I had switched to an early schedule. I woke up
the next morning, say around 5:00. I made a cup of coffee. I went to the den and I opened my
laptop. And my email was just filled with—all over the world people were writing in, saying,
“We heard about this decision. This is terrible. You’ve got to save Hubble. This is terrible.” It
was really amazing. One thing I did was I feel like these are our supporters. I should answer
every one. So I did. I started answering every one. Sometimes one-liners. And I cut and pasted
a lot. And I really thought, here’s your first test. Make sure that you keep your people on board.
The minimum you can do is acknowledge that they wrote. Because if [ were a politician, I’d
have a staff to do this. So I did that over the weekend.

And then on Monday I came in to meet with the senior staff, and they were down. My
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senior staff is my executive, my direct reports, and a bunch of them were despondent. But Bruce
[H.] Margon, who was my Associate Director for Science, he called me into his office after I had
met with everybody. He says, “Steve, you know we’ve got to fight this. We can fight this and
we can win.” Bruce was the guy. He said, “We’re going to beat this.” And he was really positive,
and optimistic, and he was also kind of an aficionado—he knew a lot about the press. He knew a
lot about public outreach. He had a good sense of public support, and said, “They can’t do this.
We’re going to be able—we’ll fight it.”

And so [—bolstered by Bruce—I said “That’s what we’re going to do. We’ll fight it.” |
think I may have even called an all-hands meeting at the Institute and said that we’re going to do
something. Now, so that was the first thing. And Bruce played a huge role for me personally.
And then he was in there, I mean daily, Bruce and I were talking about what we were going to do.
He was a big architect of how we were going to reach out to the public. All of the issues and all
that stuff. He was gifted, more so than I was. I was a pretty gifted speaker, public speaker, but in
terms of interviews and that, he was really good. He understood that. That was one thing.

My instincts as a leader were that the organization was going to be very anxious, and
what I needed to do is just communicate, communicate, and communicate. I tried to get some
executive training at that point. I had some. That’s why AURA had paid for me to go to
leadership schools. And one thing I’ve learned is, you can almost never communicate enough
with people you’re leading. So I started calling all-hands meetings, so regularly, almost daily the
first week. And then we went to every week we had an all-hands meeting. Usually, this was rare
at the institute, but at this time we had regular meetings. 1 don’t care if I had nothing to say.

I’'m getting up there to say what was on my mind. I think that was very important just for

morale. We could talk about what was going on behind the scenes.
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Privately, my boss Bill Smith, who was President of AURA and had been a longtime
staffer in Congress said, “It’s often easy to stop something, an agency from doing something they
want to do, but it’s pretty hard to get them to do something they don’t.” He was kind of
skeptical, he wasn't against our fighting to reestablish the servicing mission. Later he said, “Oh, I
knew you’d win all along.” But he didn’t say that when I first met with him. He said, “I don’t
think you guys are going to win this.”

I said, “We’re going to give it a shot. We’re going to give it a try. Bruce believes in it.”
And then, Bruce and I just sort of crafted a systematic strategy of what we were going to do, and
how we were going to do it. There was a certain amount of what I would call subterfuge. The
Goddard guys were literally under a gag order. But it didn’t stop them from delivering things to
me in a timely fashion, so I knew what was going on internally within NASA. I knew we needed
as much heavyweight help as we could. John Bahcall and I were on pretty good terms. And I
called him. He just immediately said, “I know about fighting political matters.” He was
instrumental in a lot of ways, delivered a lot of things to politicians that I couldn’t.

I think both Bruce and I felt that the decision was not based on safety; it was based on
money. And the Goddard guys more or less said that too. They said that what’s happened is
there is a guy from OMB [Office of Management and Budget] named Steve [J.] Isakowitz, who
had moved from OMB to become the chief financial officer, or whatever his title was, at NASA.
And he and Sean O’Keefe were pretty close. You know, these guys were cut from the same
cloth. Their background wasn’t in engineering science, it was economics (accounting actually).
And so it was widely believed (I don’t know that this is true) that Isakowitz just looked at the
budget and said, “You’ve got to kill some big thing.” And Hubble was the best way you were

going to be able to solve your other problems because it was one of the largest budget items not
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politically protected like the [International] Space Station was.

The Goddard guys believed that the safety issue was a red herring, because to really make
it real, you would have had to do a study a probabilistic risk analysis. It had never been done. So
you couldn’t assert it was for safety; that was just a gut feeling. And then they talked to one of
the wizards in the field, who was ultimately on the Lanzerotti committee, whose name I forgot.
One of these engineers. He was just a genius engineer. He was sort of a private consultant. |
think his name was Steve also (I believe it is Steve Battel). There were a lot of Steves. But his
instinct was, “Well, we haven’t done it, but I bet you when we do it, it’s not going to show
Hubble’s any worse than the other missions to the Space Station. Because the Space Station was
in a polar orbit, and a low orbit, and that entailed its own set of risks. And they are going to keep
flying to the Space Station, but they weren’t going to fly to Hubble, which was in many ways
easier and less risky flight.

So the problem was the risk analysis. That’s what they were doing. So we thought that
on the fundamentals that we had two things going for us. One is that the official reason that the
agency had given for cancelling the mission was a red herring and not true. That was number
one. Number two, the satellite was still performing at its peak, and based on what we had done
towards the fourth servicing mission (mainly Wide Field Camera 3), but also some of the
discoveries that showed how that was wise, that we could defend that as a spending of a billion
and a half dollars against any peer review committee in the world. We knew we were pretty solid
there. So those were the two things.

And then the third thing was we had Barbara Mikulski, who was the senator in our
district, who’s very proud of Hubble. But while she was very critical when the early money was

spent, once it had been spent and they got it fixed, she was a strong supporter. I knew her well
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enough at the time that she said, “Money is not a problem. If you guys need money, we will get
you money. That’s not an issue. Shouldn’t be an issue.” So this was an internal agency
decision; maybe they didn’t want to redirect money for the Space Station to Hubble. I don’t
know if she would have done that or not, but anyway.

So all those things, those three things, those three elements in my mind, those were the
three big silver bullets. This is a poor decision, right? And if we fight it on its merits and we get
a hearing on its merits, and if it’s not completely political, we’re going to win. And ultimately,
we did. We had a series of happy accidents; we had a series of useful subterfuges in which I
played a role, and over the course of that spring, we got Congress to say, “You can’t cancel it
until you’ve done the right analysis. We’re going to have the National Academy come in to
study it.” So Lou Lanzerotti was the head of the committee. And I think by June or July the
committee was named first. I’m trying to remember the sequence of events because that’s also
when I stepped down. I announced I was stepping down—no, no, it was the year after that. I
guess. I can’t remember. But all of the elements were in place. The money was still flowing, so

that the engineers could keep working. That was part of the subterfuge for me.

GAINOR: Well, there was all the robotic talk.

BECKWITH: Yeah, well, I’ll come to that. I actually think that was pretty brilliant, but it wasn’t
going to work for the 4™ servicing mission. I think it’s the future for NASA. I think they should
keep doing it, but—I don’t think they’ll use people too much. But no. There were all series of
things that happened, but by that summer, summer of 2004, June I think, all the elements were in

place that I was pretty confident we were going to save it. The Lanzerotti Committee was
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already set up, the National Academy Committee. I was sure we were going to win on the merits.
They were going to have to do the probabilistic risk analysis. The cash flow had been frozen by
Mikulski, so that they couldn’t shut the program down in any way until the decision was made,
so all the people would still be employed, and we were set up for success.

So I was pretty confident, then. It was also at that point I had become a public figure,
pushing down against NASA, who is our contractor. I had a lot of unhappiness with my own
performance within AURA for a few other reasons (that were named above). Some of the people
who didn’t get telescope time were still smarting, and they were part of the organization, and
they didn’t like me. The staff was not happy with my tough tenure decisions. There was a whole
series of things. The women’s report was a problem. It was pretty clear I wasn’t going to
survive, and I was able to resign, gracefully. I said, “Okay, fine.” I talked with Bill Smith. It
was pretty clear; I was either going to resign or they were going to get me out.

So I resigned, and I was okay. I was happy with that. Actually the two years after |
resigned were some of the happiest two years of my life, I will tell you. I was perfectly happy to
give the director’s job up. But I also felt at that point that Hubble’s future was on a ballistic
trajectory. They didn’t really need me at that point. I could be useful as a public speaker, and I

knew the arguments.

GAINOR: But you stayed around for some time after.

BECKWITH: Couple years, yeah.

GAINOR: And by then the decision was reversed.
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BECKWITH: It was reversed even before I stepped down. Ididn’t step down until 2005.

GAINOR: [Michael D.] Griffin was in but he actually took his time, officially reversing it. You

could see which way the wind was blowing.

BECKWITH: Yeah, but he had to follow process. It was clear to me he wanted to do it. But he
just wasn’t just going to come and do it for lots of good reasons. I thought he was pretty good.
Now, let me tell you about a few things, and then I’ll tell you about some of the lucky things that
happened in the spring.

Really, I thought we had set it up right. I thought we had set ourselves up for success, and
Bruce, in our period of low, and when I was kind of low about it, he just sort of reminded me.

He said, “We’re going to win this.” So I was forever grateful. The community will not know
this, but they should be ever grateful for Bruce Margon for recognizing that we were in a good
position. And so, what else was I going to say about it?

I was going to talk about Sean O’Keefe. While I think that O’Keefe had made this
decision based on a recommendation from Isakowitz on monetary grounds, I thought it was a bad
decision for NASA, because the Space Station was a white elephant. You know, the agency
wasn’t going to survive on the Space Station. Hubble was giving them more publicity than
anything. So I thought it was bad for that reason. But I thought that the way that Sean O’Keefe
wandered into that decision was just one of these unhappy, poor choices that you get when
you’re faced with difficulties, but not because he was a bad guy. He was a really honorable guy.

A gentleman. Not some politician getting his flunkies to do it. He personally came and told
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everybody in the project that it was his decision, face-to-face. I mean, for me that was big. This
guy—and then I watched him testify in front of the Lanzerotti Committee, and I think he really
believed it was a safety issue. I mean maybe he convinced himself, but he was a big voluble
Irishman, and an emotional guy. And I think he had astronauts die on his watch, and he hated
that. He didn’t want to see that happen again.

So I personally cut Sean O’Keefe a lot of slack. I was opposed to what he did, but this is
not an evil guy. He’s a guy in a tough position who made what I thought was the wrong decision.
I thought Sean O’Keefe was actually okay. I think the agency was not well served by having him
as a director during that time, because honestly, I think for an agency like that, you’ve got to
have someone who really has some vision for what you can do in space. And he wasn’t the guy.
He was a political appointee of [President George W.] Bush, who didn’t have that. Griffin, I
thought was pretty good. I won’t comment on all of them. But that agency has had some great
leaders, and you need someone like that. So he was just the wrong guy at the wrong time. So

that’s my comment on Sean O’Keefe.

GAINOR: So what were some of the lucky things you mentioned?

BECKWITH: So with Hubble, some was luck and some was by design. So the design part was
Bruce, who was brilliant about this sort of general strategy. I think he convinced me to go to
Barbara Mikulski and have her present when we unveiled the Hubble Ultra Deep Field for all the
cameras. It was an election year. She was up for re-election. I actually raised some money for
her re-election. Probably not a lot for her, you know, $10-20,000 or something. I mean I got

friends and parents. Everybody I knew who was here contributed. I contributed a lot—I wrote a
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big check. So you know, to support her.

We had her when we unveiled it. Instead of me being the guy, we really had her there. I
was there too, but it was really thought of, “Look what you’ve done. This is the result of all the
support you’ve given Hubble.” Huge publicity. We had TV cameras everywhere. We had ABC,
CNN, probably FOX News. We had everybody. We got a Nielsen rating. There was so much
impact from that press release, we got a Nielsen rating of 68 million, which means it was
equivalent to $68 million of free advertising that we got. And she was the centerpiece of that.

So that was sort of by design, but a little bit lucky, because it was an election year, and
she was willing to go. Let’s see, what were some of the other things by design? We had Guy [B.]
Gugliotta. He was at the Washington Post. So Kathy Sawyer stepped down, and it was Guy
Gugliotta. He was a really nice guy. Became the science reporter. Bruce said we had to
cultivate this guy. So we had him up to the Institute, and Bruce and I spent three hours
explaining the beauty of Hubble and the science and astronomy to him. And he was not a
science reporter by training. He was just stuck into the science role because they needed
someone. He was trained to do something else, and we didn’t know if he was a quick study.

And then he went away, and we didn’t hear anything. He didn’t write anything up right away.
So we thought we did not succeed at this. We thought that was a failure. That work with Guy
turned out to be our biggest success later, though.

We got a call from The New York Times. They said, “We’ve heard about this. We think
this is probably bad. We want to talk to you.” So mostly Bruce and partly me, we were out
constantly using our phones to talk to these guys. Actually, we had direct lines to the editors of
The New York Times. And they wrote an incredibly powerful editorial about Hubble compared to

the Space Station, which sort of helped craft the public image. I think there were a couple of
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discoveries that came out at the time, which was lucky. I don’t remember if that was the one, we
got the atmospheres of the exoplanets, but we had some big press releases. That was lucky. But
then the Guy Gugliotta story was great because it was about April. So the thing with the time, the
time was kind of going away. Slowly from January up until in April, when the National
Academy Committee was starting to get formed.

I remember waking up one morning. It was a Sunday? Maybe I can find out. About the
third week in April. So the Washington Post, in the left column, above the fold, so you know this
is the front—this is it. This is the story of the day. Left hand column above the fold. And this
wasn’t the exact headline, but this is more or less what the headline said, “School children donate

lunch money to help keep Hubble Space Station alive.”

GAINOR: Yes, I’ve got that article.

BECKWITH: And it was written by Guy. He’d been paying attention. But he waited for the right
time. And it turned out that a group of school children, (I think they were in Cincinnati, or
Cleveland, Ohio) had read about the Hubble, and these were middle school kids. And this one
girl was so distraught, she said she wanted all her classmates to give money. They were giving
like $2.00 or $3.00, and then some local doctor who was very sympathetic donated $100.00. So
they had $120.00, instead of $20.00.

And then they wrote this letter to NASA, and Guy figured this out, and he wrote this
story. And it was just the poster child for what you want, right? And then, NASA had to send a
high-level official (I think it was Jennifer Wiseman) to fly out to Cincinnati to explain that they

were very grateful, but they really needed a billion dollars, not $120.
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What we heard, and this is unsubstantiated, you could talk to Bruce Margon. You should
talk to Bruce. He heard that Andrew Card, who was George Bush’s Chief of Staff, called Sean
O’Keefe that morning, and said, “Sean, you’ve got to fix this problem.” That’s what we heard.
And that was the beginning of the end for the lack of the servicing mission. So that was just a
piece of good luck. I think luck favors the well prepared, and we definitely tried to get Guy
onboard, and ultimately did. But those are just a series of things.

Now, the one bit of subterfuge that I can admit to—so an adroit administrator or manager
realizes that there are ways that you can lock a decision in independently of any external
oversight, if you know what you’re doing. So the way you would do that in a project like this is
there are a lot of unique things for Hubble that if you stop doing them, they would be almost
impossible to redo them. So right now, we can’t build an Atlas 5 rocket. We went to the Moon,

we have the drawings somewhere, but nobody knows how to build an Atlas 5 rocket.

GAINOR: Saturn 5.

BECKWITH: Saturn 5, sorry. Saturn 5 rocket. And so if you let the expertise go, or if you let the
specific machines go that are doing the unique things, it doesn’t matter what anybody says. You
just can’t do it anymore. It’s too expensive.

So there were two things that happened. One is, there was a unique line that made
gyroscopes for Hubble. The gyroscopes for Hubble were more precise than any that were needed
by the military or anybody else, so it was just for Hubble. And if you shut that line down, you
couldn’t get more gyroscopes. The other thing was that the engineers for the servicing mission

were pretty unique. They were experienced; they were there. You wouldn’t fire the engineers,
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but if you took those engineers, there were over 100 of them, and you moved them to another
project, within months they will be wedded to that project. It would be very difficult to go back.
So what the administration at Headquarters at NASA had told Goddard, had directed them to
move all these engineers from the project to another project. And of course Goddard realized
that was the kiss of death. They couldn’t survive that way.

So by means that [ don’t think it was illegal, but maybe slightly unethical, they got me all
the information. It appeared in my house in Baltimore one weekend morning. I got all the
information about what they were trying—what the order was, and what the impact would be.
And then I got that to John Bahcall and to Barbara Mikulski’s staff. And then Bahcall followed
through, because there’s a little bit of iffiness as a contractor, whether I could actually go talk to
Mikulski about certain things, so I was very cognizant of that. I didn’t want to break the law.

But John, I think, talked to Mikulski personally. So within a matter of days, Mikulski
actually got a Resolution of Congress that reminded NASA that money cannot be spent in a fiscal
year for other than that for which it was appropriated. So moving those engineers off was
equivalent to shifting the budget from Hubble to something else, so the prohibition against
moving the engineers—that solidified it.

That was actually before the Guy Gugliotta article came out. So that was already in place.
I think that was in March. So all that stuff, it all came together. By June, when it was clear that
my own position as director was politically untenable so I was going to have to vacate the seat, it
didn’t matter. It was all a lock. I think we were in really good shape. I announced I was going
to step down the following year, so that gave me a full year to testify in front of the Lanzerotti
Committee and do whatever they needed to be done. So I was still the guy. I was still the

director and I worked with Bruce during that whole year, and by the time I stepped down, I think
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at that point, Griffin had either announced, or everybody knew, it was going to be announced in a
few weeks.

So that was my recollection of the whole servicing mission stuff. I think everything there
is quite accurate. Part of the problem with this stuff is, is you’re dealing with confidants, then the
only way you can check is with confidants. So my confidant on this would be Bruce Margon.
Key guy. His memory is superb, it always used to be. He’s an interesting guy. You ought to
interview him, just because he can illuminate, he’ll give you some colorful stories and characters.
And it all came together. I think if you look at the telescope right now, and I don’t check very
often, once I walk away from something I turn my back on it so I can concentrate on other things.
That’s fine, let somebody else do it. So I don’t really pay careful attention, but whenever I run
into one of my old friends—Adam Riess and I got to be pretty close, Bruce and I were of course
close—and whenever I run into people from the Institute, I say, “Tell me what the performance is
like, and where your stuff is going.”

As far as [ understood, Wide Field Camera 3, particularly the IR channel, was just “da
bomb” [meaning it was very successful]. And they fixed ACS. So it’s great. It’s still
outperforming anything in the world and in orbit. So I think we did a good thing. I think it all
worked out. And by this time it’s still going to be strong. It looks like JW [James Webb Space
Telescope] will launch. By the time JW launches, well, you know, if they want to de-orbit
Hubble, that’s fine. I think the servicing model with people is probably a poor expensive model
for the kind of thing you do in low-Earth orbit. Personally, I like the idea of using robots because
I think it gives you a long-term future for servicing. Many facilities that you build, it’s like
reusable rockets, the capital investment is so large that if you can’t leverage that and keep

improving it, it’s enormously expensive to do every project.
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Telescopes on the ground learned that they had to bring on new instruments. And that
really kept these things vital. You couldn’t always just build a bigger telescope. In space, I think
there’s an enormous amount we could do scientifically with a really, really big telescope, and
JWST is a 6.5-meter telescope, so for space, that sounds pretty good.

We’ve got a space station. That monstrosity is enormous. There’s no particular reason
you couldn’t put a 100-meter telescope on orbit. Well, you’d have to build it up there. You can’t
build it down here and then launch it. Nobody’s going to—that’s crazy, right? And this is in my
field of astronomy. I can see that this is an enormous advantage, but I could imagine for all sorts
of things. You know, military advantage.

I know a lot now because of my role with [Lawrence] Livermore [National Laboratory]
and Los Alamos [National Laboratory]. I think there are a lot of people who would find that if
you could build things up there, and then once you spend all the money to build them, if you
could service them, that would be a really nice thing. It’s like reusable rockets. And even if they
go to [Lagrange point] L2, we’ll tow them back, and service them, throw them out. And then
NASA people who are good at these things, they showed ways that you could be in a Lagrangian
point around the Moon, and then easy transfer orbits, with very little energy to get out to L2 and
back, and back onto Earth.

So it’s all sort of a doable future for NASA, that I think would be a tremendous vision for
NASA. And you might use people for some of it. You’ve got a space station up there, sure.
Okay, have them go put something together which is unique. Otherwise, you’re just messing
around. They’re not doing anything useful. But I also think that robots is the natural way;
everything is going this way. You’re going to have self-driving cars pretty soon. Why can’t you

have self-assembly, robots that go up and weld things in place, or whatever else you want to do to
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make a big telescope? So to me that’s a real future for NASA, but it won’t be with Hubble.
Hubble wasn’t designed that way. And it won’t be with JW, because JW’s not designed in a
modular way. So even if you bring it back, it won’t be that easy to change it very much.

So all I can say is when I look back on my time there, I feel really pleased with all the
things that happened. I think it went pretty well. It wasn’t without emotional turmoil. Hell,
that’s why they pay people like me money to do that stuff, right?

Otherwise, I always felt that that was really the reason you might pay people high salaries
at the top of organizations. What you want them to do is to take that to behave in the best
interests of the organization. Sadly, that’s not the case all the time. It’s just a way of promoting
yourself. As I say, I worked for three presidents and four provosts at the University of California
and I got a chance to see a lot of different styles of decision making about the organization and
the university vis a vis the political aspirations or the next-step aspirations of the people I was
with. I was not always impressed. Probably a good reason I shouldn’t be doing this.

[laughter]

So you got a lot. I’'m not sure there’s a whole lot more. There are, certainly a lot of
details about those times that if you wanted to confirm what you hear from other people, we have
to fill in. But as far as big picture, my memory of that was pretty good because I lived that for
years. I got up every day, and it was all about strategy, and where are we? 1 would have my own

little internal metrics. How are we doing? So I haven’t forgotten many of the details.

GAINOR: Okay, I'’ll stop it right here.

[End of recording]
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