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(This transcript was prepared from a tape recording.)

EE: We will have it done by professional transcribing services in Washington.
JL. Okay.

EE: And you can then correct, amend, add to, do whatever you want to.

JL: Well, there are a number of things I would want to try and get back to, some of the
documents.

EE: Right.

JL: Details I haven’t -- I did try to collect some stuff on how I myself first got into space,
so, I have a little folder, a couple of things like that -- that was like in 1957 but I haven’t
been trying to aggregate or organize the material. But I think I can find quite a bit of stuff
that would be helpful.

I guess first of all I have -- this is a very straightforward outline for the narrative discussion
for getting in the basic historical information. I have no comment about that. It looks first
rate. Besides that have you yet come into any issues? Is there any -- are there themes that
you are interested in exploring? Are you writing that kind of a history?

EE: Yeah. I’m trying to -- I guess what I'm trying to deal with is sort of the intellectual
history as much as anything else of what I consider the modern exploration for a phase of
Mars -- the spacecraft oriented phase.

JL: Okay.

EE: And I'm really interested in trying to deal with how people were drawn -- especially
yourself -- into a discipline such as exobiology when there was so much that could be done in
terms of the life sciences here on earth.

JL: Uh-huh.
EE: Why people were drawn into that.

JL: I'm glad you put your finger on that. For one thing, a lot of people were never drawn
into it or only very, very reluctantly. And the cast of characters you find among the
biologists and the people related to the program are obviously a very small sample and it
must be true in some respects -- a peculiar sample although I would be at a loss -- I'm not --



I don’t have the detachment to say what it is that made us different from most everybody
else.

It would be, I think, an honest history of this development would also include all of the
criticism that we were exposed to. Some of it by public and direct people like Abelson and --

EE: Commoner.

JL: -- Commoner and Simpson, who I guess is intellectually the most respectable of that
group. And much more of it, as you might expect, it was never expressed in print.

Some of that was directed against the space program as a whole and why don’t we rebuild
our cities instead of these thrills and toys and some of this was at the level. I think they were
contaminated. I found it hard to accept. I was eager to get the straightforward pure critical
comment that was directed at the actual issues.

Simpson came the closest and it was just as dogmatic as what he was criticizing. How could
one accept his assertions as being any more likely to be true, you know, that life was unique
on earth -- that certainly if that was not the case that ultimate intelligence surely was, and so
on.

So, when T had to conclude that there were other motives behind their concerns and that they
were not based on the scientific substance, the most valid criticism and one that I guess still
holds is that perhaps the effort is premature and that the issues we are trying to reach are too
difficult for our existing technology quite apart from the scientific interest.

And the answer to that is -- well, maturity is only defined by the kinds of efforts that people
make and you build stepping stones. And that a few people have to fail to begin with in any
enterprise that’s important and complex and that is eventually successful.

Now, I don’t know if you will find the attitudes I'm expressing widely accepted among the
protagonists. I’m sure there was a good deal of arrogance and a certainty that the dogmatism
of equal depths that "By God, there is life on Mars. We’re going to find it." Or, "You get
your wagon to that star." It almost doesn’t matter what’s in it, you can get a good ride along
the way.

EE: There was that and there was some ambiguity too. I think Horowitz is an example of
another never really clearly stating why it was he was going.

JL: It was curious because on contamination questions he would accept a policy that there
really can’t be life on Mars and certainly it can’t be contaminated, and yet he would be
enthusiastic and a very skillful party to actually trying to do something about it.

That degree of complexity I think is typical of scientific efforts and it means a suspension of
judgement. It means the ability to pursue both sides of the issue as long as there is any
possibility of either side being correct. And that I admire, so | have had no difficulty with
Norman in that regard.



I think once or twice he went a little further in detail in asserting one side of it to a degree
that I then felt was inconsistent with his staying in the program at all. If he really was that
sure of the impossibility of the effort then why was he there? As long as he was saying that
he didn’t put a very high likelihood on the outcome but that small residue of possibility of
finding something interesting multiplied by the degree of interest that there would be in i,
then you could see that there was some justification for it.

But that’s something I don’t know that anyone has really properly looked into, and it would
be dishonest not to aliude to it.

EE: Well, I'm trying to -- I am not writing a technical history or a company history in the
standard sense of the word. I want to try to get the human interactions as much as possible
because I’'m a firm believer that human beings make -- you know, any endeavor like Viking is
not -- you know -- is not an agency created thing.

JL: No, those are much harder to get at.

EE: 1 know.

JL: And you will find those mostly at much more detailed kinds of questions, not the
philosophical problems. But if you're talking about the history of ideas, the very tenability of
exobiology -- it was frequently called the only discipline that has no content and I couldn’t
really disagree with that --

EE: Or a discipline in search of a subject then?

JL: Yes, okay. Well, I understood that kind of remark and I couldn’t really disagree with it.
If someone had asked me what exobiology consisted of I would have said it was a theoretical
subject trying to find an experimental framework in which it could operate. That it was a
little bit like mathematics looking for computers but without the logical rigor that
mathematics had, and that if nothing else it would shed light on the logical structure of our
thinking about biology which I think has not been attended to adequately. And that at best
you might find something.

But the issue once posed -- what are optimum means of disposing of your resources so as to
answer the question raised, there is the actual content of exobiology and to actually land and
do try to get some data that you are actually trying to understand. I have some data --
exochemistry is a little closer to the truth then exobiology right now.

Well, now that something is actually happening by way of observational data you don’t often
hear that remark any more even though the data are very discouraging. But for many
laboratory scientists this is an extremely unfamiliar and uncomfortable mode of operation.

They are having to deal at such a speculative, hypothetical level for so many years -- not
being able to get your hands on some tangible information. And then to do that within the
framework -- you might say the operational framework with which this is done, the NASA
colossus, and the committees, the administrative aspect of it, the politics, and so forth.



Well, the two together were much more than most scientists could bear and I can deeply
sympathize with that. T don’t know how I would explain why I continued to bear it but I
might be able to say one thing about it and T wouldn’t like to be quoted directly but I"d like
to have the idea behind it.

I was interested in planetary exploration since I was a kid. You see, I'm Just part of the warp
and woof of thinking about biology, by and large I’ve read Jeans and Eddington plus some of
the popular stuff as well. So, when I was learning biology it was in a cosmological
framework and Oparin’s work was the seminal difference.

That’s the point I want to distress to you in your three headings of the sources of ideas. I
will elaborate on that in just a minute.

[ think that getting the Nobel Prize and the kind of -- what shall I say -- stability that it offers
made it possible for me to stay in a non-reputable game. 1 don’t say disreputable, but a non-
reputable game. It might have been very, very difficult otherwise and it would be very hard
for a capable young scientist whose had a lot of risks to take in his career to hitch it to
something as uncertain as exobiology.

I think that’s why you may find some dichotomy. That among the more seasoned and older
people you will find people with well established reputations who can afford to get into that
kind of a game. It’s out of the usual competition. It’s in a completely different ballpark.
But they have a platform that they can stand from.

If you go to the younger people you then find that it is a rather odd group. That many of
them don’t have any reputation outside the field. They were attracted to it for a variety of
reasons. Some of them their own sheer fascination with it; some of them just happened to
come along and found something that they could try to do and they didn’t have that much
better at the time. You know, a whole mix of things might be involved there.

I just thought that was something you might want to take some notice about. I think you do
find that to a lesser degree than the other disciplines that are more reputable -- their
connections, physics’ connections with space exploration doesn’t require apologies and
biology generally seems to.

EE: Right. Is that to a certain extent a result of the fact that biologists tend to be somewhat
insecure in their own discipline? You know, in the late *50s and *60s it was burgeoning and
they didn’t know what direction it was going to take.

JL: Oh, no. Quite the contrary. That was the heyday of optimism. There were so many
things to do and so forth. Things were exploding all over.

But consider what we’ve already agreed on -- the rather critical attitudes that some of the
main-lines of the discipline had about this effort. Well, what kind of person just going into
his career is going to buck that kind of current? You will find some real obstinate headstrong
ones who may anyhow. But I don’t want to overplay it. I may be -- by trying to explain it I
may be putting more emphasis on it.



EE: No. I have that feeling from what I’ve --

JL: There are a lot of people connected with it who might say -- you know -- do not have
significant main line reputations. Those are among the younger people.

The older people connected with it are the ones that have already won it and can feel very
secure and not give a damn about what the majority of their colleagues felt about it. And
that’s the distinction.

EE: Can we tick off some of the two groups? I would take it that Carl Sagan would be
among the younger group.

JL: Well, he’s not a biologist. He’s an astronomer and he stands by himself in every respect.
He was one of the headstrong young students that was willing to buck it.

As an astronomer the mere notion of going into planetary astronomy at the time he got started
was crazy. You know, Kuiper was still busy with it, but he was warned many times that it
would doom his career here to remain stuck with that and then have a continued interest on
questions of life there. It’s really no part of science.

But he stuck with it anyhow and he’d had, as you know, in a sense a rather checkered career.
He’s made brilliant scientific contributions. He’s very critical, very imaginative insight into
physical processes that may go on. And he has also published many, many very wild
Speculations and you have to know his lingo to know how he has stamped them. He
generally has but sometimes in the ways that the less informed don’t quite see --

EE: Right.

JL: -- where he’s going from one to the other. Of course, he also sees himself as having a
significant role, which he does, as an apologist for a publicist for science. They build public
interest and public base for it. You know, to have it continue to go.

But he’s really quite unique in that and his commitment to questions of life on the planets is
something that he started with in his career and he is going to go through thick or thin
regardless of what it meant.

He did have some knocks. He had troubles getting an academic position on that ground. He
was here for a year. He’s a visiting assistant professor in this department. I tried to look
around here to see what I could do to get a department of astronomy started or connected to
the astronomy, and so on. He wasn’t respectable enough for that purpose.

He was at Berkeley for a year. He was at Harvard for a year. You know, they were all
interested and amused but they weren’t really going to commit an academic discipline in that
direction at that time. I was delighted when he finally got hooked up with Cornell. T thought
he had real trouble getting settled anywhere.

EE: What about a man like Vishniac? Where would he fit?
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JL: Well, he’s the opposite. He’s not -- he was not quite as old as I was, but he was already
highly reputable. As a biologist he had been one of Neil’s -- perhaps one of his principal
protegee’s. He really had a very solid reputation as a microbiologist.

In early *58 my main mission was trying to get people interested. I was trying to find other
good critical scientists that could lay the groundwork for an effective effort.

Critical one, we had to get the quarantine thing settled first so that it would buy time in order
to do the rest and do it right. And I just looked everywhere I could to try to find people
whom I regard highly that could get interested in it. You know, I struck out nine times out
of ten in terms of the contacts that I made with various people.

It was the ones who agreed -- you know, some of them more or less reluctantly out of
curiosity and so on -- that eventually got hooked. Those two committees, the EASTEX and
WESTEX were the first nucleus. They were the people who could be found who could iake
an interest in it. Those are all people of established reputations.

Then after that when it came to trying to develop the nitty gritty of the program and NDBA
put out: its RFPs and so on, you began to get into a different level of operational
implementation. There almost nobody who had a well-working biological research program
wanted to drop that and to commit themselves to -- was involved in nursemaiding the
instruments through the industrial development.

In fact, you will find that Norm Horowitz did it but only by delegation to Cameron and
Hobby. They did almost all the work in terms of monitoring it. By being connected with
JPL he was able to have people like that affiliated with him.

In a university that’s very difficult. You have professors and you have students and you’ve
got almost nobody else. So, trying to get any organized effort that requires any sort of
administrative structure is very difficult at a university. A tenure system is not compatible
with that.

EE: I know.

JL: You have to understand that and how that relates to the personalities in every other issue.
So, for example, Alex Rich and myself both did not want to be tied down to a particular
experiment because -- you know -- that would be years of very detailed commitment to a
particular facet of it and we both felt that there was a lot that we could do in terms of the
general overview of overall scientific direction in management.

We both refused to be the chairman of the committee for somewhat similar reasons, but we
were very interested and wanted to get it done well and so we were there as members without
portfolios of that cabinet.....

Wolf had gotten hooked into that in a rather odd way. He had a rather similar role and he
was much more effective as the general commentator. But almost out of curiosity he tried to
see what he could put together quickly that would simply demonstrate that a fairly compact



11

instrument that could measure some biological signal could be done. So, he slapped together
the Wolf Trap.

That wasn’t his designation of it either and it was in a sense trivial but someone had done it.
And as soon as it was there it became the focus of a lot of attention. That was a proto- type
instrument and so on. He got kind of stuck with it. He got dragged into it more and more as
his contribution to defending the overall program -- that the first thing he put his finger on
happened to get stuck to his fingers.

He became more and more identified with it in the course of time. He was far more useful
for his very broad knowledge of bacterial taxonomy and physiology -- just a range of habitats
and develop pathways to bacteria, exhibit, and then being on top of a particular instrument.

Those were not especially his skills and I'm not sure that that’s an instrument he would have
chosen himself if he had taken more time to deliberate on the whole set of alternatives. He is
a gifted and creative person but there was just that accident and how that particular approach
got connected with him.

The anomaly here is that there was no lack of ideas on things to do. There were, you know,
hundreds of possibilities and any one of us could have dreamed up another hundred of them.
The question was which one to choose. What criteria to be done, and then how do you then
implement that. And that’s what you get out of laboratory science and sort of basic science --
you get insight almost immediately.

Then you go into the engineering design issue. Who could foresee what the problems of
integration will be when you finally build the spacecraft starting out with three of four basic
concepts. You know, their validity and legitimacy have almost nothing to do with how the
final machine is going to work in the long run.

You know, by hindsight there were a lot of things that would have been nice to have by way
of cross-connected plumbing. On Viking there were some bizarre experiments that might
have been possible if we had simply raised them randomly with values at every intersection.

So, even the integration that was accomplished sort of optimized things other than the
scientific utility of the individual instruments.

But, it says something about what the role of scientists ought to be in this game, and I’ve
been very puzzled as to what we were doing there on the Viking committee. Now, you have
to have somebody who is responsible. Someone that understands what that istrument is
supposed to do and can ride herd on the engineering design in its further development.

But I think in a certain sense you need a shop of a kind that’s not likely to fit well either in
the industrial framework or in the university laboratory. You need a group who is respensible
to scientists but knows all the engineering. And that we never really had. You know, a little
help from Johnson at Ames. Not a little it was very important, but we really didn’t get to
that very detailed examination of each instrument.
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Not so much to criticize what’s being done, that you can track through at the present way, but
to think of other things that aren’t being done -- to explore all of the missed opportunities that
come along. And that’s something the scientist is really not very well able to do.

Also, we should have had more than we knew that we were missing -- a much more detailed
check out. As the proportion of testing and background operation to final implementations
ought to be amplified by a factor of ten -- it ought to look absurd at the time that you are
doing it because there is basically no rationale for picking out the right things to do by way
of background checking.

So it’s really only a huge catalog of those instances that enables you to do it. Well, here
your time pressures as much as anything else make that impossible. You really do need to do
it on something that is quite close to your final instrument. You don’t have those until six
months before and that just doesn’t give -- you know -- begin to give the time to work with
all the opportunities.

Altogether I guess time compressions is what hits us all in the end. You know, something
looks like 10 years off, it looks like it is infinitely far away, and until some of the notions are
defined it is. There’s not much point in testing everything against every instrument.

But from the time that you have a definitive choice of analytical concepts to liftoff it’s always
too short to do what you ought to do.

Then of course there’s the problem of having enough information about your target to make a
reasonable selection of things to connect with it. We would make decisions like putting
carbon monoxide into the gas mix on very short notice and this is not clear to me -- it is clear
to me now that we had not given that as much thought as we possibly should have. We
should have had somebody around to do all the chemistry of carbon monoxide before that --

EE: Uh-huh.

JL: -- was laid on. It might have been able to point out -- It might have been able to predict
some of the reactions that we ran into.

We checked out empirically and Norm did a very competent job of checking out all the
obvious points, but it wasn’t that sharp a focus for examining -- you know, what could be the
implications of every element that we’re putting in now.

I guess we’re into a later stage but it’s --

EE: It’s all right.

JL: The main place where personalities played a significan: role was -- I would say within
the Viking Committee itself when it came to detailed scientific criticism of what was going

mn.

There were a lot of things a lot of us had to say about one another’s experiments. There were
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limited resources and --
EE: Double shrinking resources in terms of inflation.

JL: Well, that’s true. And time. It’s the very critical problem. There’s just so much more
to do than would ever be possible, and we are working in a different framework than we grew
up in as scientists.

In science if you don’t like what somebody else is doing, in the most courteous fashion you
wait until that’s published and then you do something else and you publish a rejoinder. Well,
that’s not the way the game is played here. There isn’t the time for that, for one thing. And
the journals wouldn’t publish details -- reports on the behavior of some hypothetical test
system that is going to be sent to another planet, and so on.

So, it had to be worked out in some other way. I mean, there were lots of conferences and
lots of critical discussions. We would all tell Gil Levin what we thought ought to be in his
cocktail and he had his own ideas about that.

In the long run unless one of us was prepared to do our own experimentation in order to
show -- you know -- when one idea was more right than another one, you couldn’t really
enforce -- your own -- perceptions of it. You couldn’t prove that you were right --

EE: Right.

JL: -- in contrast to someone elses judgment. So, at some point each experiment manager
eventually had the options of saying "I know you guys think that way, but I think this way
and as long as I'm responsible for this instrument this is the way it’s going to be."

That happened quite a few times. And a number of times and ways that I would regret, and a
number of times that I would say that I would have done it differently but I don’t know
whether I'm right or he’s right.

And once in a while there was a constructive dialectic and there were changes. But it did not
end up being nearly the degree of scientific cross-criticism that should have been there or that
I think most people from the outside believe might have been there.

EE: Okay. Let me interrupt you. That raises sort of a complex --

JL: I have one more comment to make about -- just in talking I can hear myself articulate
issues I haven’t thought much about.

I’ve asked myself why that’s the case. One reason it’s the case again is the institutional
structure behind it. If I were to face similar issues in the discipline of molecular genetics the
way that I would respond to it is through my students. I don’t personally respond to every
detail of the intellectual discourse I'm involved in -- and that’s where the work gets done.

We did not have this effort at this stage of its development -- it was not in that academic
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framework. We had very few, if any, graduate students directly involved. You know, how in
the world could you get a dissertation on a project that’s going to take you 8 years, and so
on.

So that was one of the reasons for the limitation of intellectual resources. We did not really
have the opportunity for the full mobilization of the scientific critical structure because that
includes not only the greybeard but the people in the labs and particularly students and
fellows. You know, the brighter young minds with a lot of energy and a lot of ideas and a
lot of criticism.

In physics you will find it because it’s possible to get thess on measuring electron densities in
different layers of the atmosphere. In the future in biology I think we will have it now that
we’ve got -- you know -- some data. The kinds of experiments that we only think of doing
now would be publish- able, would be pertinent to some concrete fact.

But I don’t think a graduate student could have gotten the dissertation on a design for a
hypothetical mission in Mars unless he was in engineering that I think the times will have

changed in a very favorable direction.

I'm just trying to articulate some of the structural institutional background and some of the
ways the things actually happened.

EE: Okay. And these are things which have bothered me and concerned me in terms of the
intellectual history of space science. It seems to me that one of the great risks that anyone
takes entering space science is, as you say, the long gestation period. It is almost eight to ten
years, no matter what the experiment is.

And then running the risk that at the last moment it may be bumped off the flight.

JL: Uh-huh.

EE: You know, the experiment got cancelled after the 1972 issue of Icans came out saying
that’s one of the experiments that’s going to fly.

JL: Uh-huh.

EE: And then it’s dropped. For a professional scientist this can have -- especially in the
academic sense -- a very serious impact on his career in terms of --

JL: Especially if he is not secure yet. If he doesn’t have the tenure.
EE: Yes.

JL: Well, Wolf did, so it didn’t have that kind of -- but for a younger person it would be
fatal.

EE: So what you are saying about a graduate student looking into this area of doing research
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in it -- he would have to be relatively secure in himself if not in his position before he would
dare risk something like that.

JL: Might have to be crazy. If he is not secure in his position and he does it anyhow he is
committing suicide.

EE: Okay. That raises a question then of the non-academics.

JL: Uh-huh.

EE: I'm not using it in a majority sense. The non-academics, Vance Oyama --
JL: Uh-huh.

EE: -- Horowitz --

JL: No, Horowitz is a professor at Cal Tech.

EE: But he also has the security of JPL too.

JL: But his home base is Cal Tech. He had some additional resources by being at JPL. But
go ahead.

EE: But, you know, for example, Gil Levin --
JL: Yes, that’s right.
EE: -- first Hazelton Labs and then Biospherics.

JL: No, it’s no accident that you get that kind of involvement. The contract laboratories or
the government labs don’t face these kinds of hazards. I mean, there is nothing -- there is no
risk connected with this versus other alternative programs or connections that they would get
into.

Once you have taken the risk of working for NASA in the first place this is a very good thing
to do from that standpoint.

So, those were the available resources and what that left out as a result -- and there was no
easy solution to that -- I had a few thoughts at the time and I have many more now -- was the
critical apparatus that the academic structure does provide. These are basically the graduate
students. There is nothing harder than explaining what you are doing to your own students.
You know, to do it on a day-by-day basis. They think about it, they come back to you -- a
lot of active agile minds. And it takes that.

The individual professor or group leader has always so many other preoccupations. He’s only
spending part-time in other committee meetings -- express my views on the matter and give a
little thought between time. But it wasn’t part of my day-to-day critical life.
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I have a few people around here that I can talk with about these notions. But as far as Viking
biology was concerned there was very little that we were actually doing in the lab that would
have borne directly on what was going there.

The main reason for that is that there was nothing there that could bear in a student’s
framework. Now, as I say, things have changed. There are tangible issues now, the critical
modeling of the findings of Viking are still not here and a lot of issues that have more to do
with chemistry than biology at this point still need to be resolved.

So I think there are some interesting questions. And we are starting to do some things that
bear at least indirectly on that.

EE: Let me go back a stage to what you were saying earlier.
JL: Okay.

EE: Did you ever get criticism from your sort of collegial community based upon the type of
issues you are raising here or were they, as you say, perhaps more political in the criticism?

JL: Oh --
EE: The fact that it hadn’t been tested out.

JL: No, the private criticisms that I would get were -- you know -- why you were in such a
high risk enterprise. Yes, maybe it’s possible -- is life there, but if so it will take 20 years to
find out. Logically -- well, some say so, and so forth.

My only answer is that my own temperment is to go for big stakes. I get rather impatient
with short things that are small issues. That’s been true since the start of my scientific career
and it paid off. There is something -- reinforcement has something to do with that.

As a medical student I had gotten interested in why does everybody believe that bacteria
doesn’t have any sexual mechanism and in fact was able to show that they do. So, you know,
that’s the reinforcement I was talking about.

EE: Well, I was thinking in terms of people like Commoner and Abelson. Their criticism
wasn’t based upon a critical look at experiments --

JL: No, I --
EE: -- it was a broader.

JL: Oh, yes. No, I'm talking about colleagues and people that might have some tinge of
concern as to why the country is spending so much money on space. That’s been talked
about sufficiently in the frame of Apollo and this is almost a little side on that. But it’s
something that we need to go into too. 1 will defer that at the moment.
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But, once we got past that the issues were then the scientific credibility of the entire program
and there was simply the very high risk and do you really have the resources to be able to
deal with it, and does it need someone of my own talents and interests to be able to do it. I
have to say yes. If you knew what I knew you would understand it needs a lot of us.

But I couldn’t get a Kornberg or a Falberg (phonetic) or David Horowitz -- really gifted
colleagues and biochemistry to take very much interest in this. They just got more immediate
reinforcements from stuff they were doing -- if something took a year they would regard it as
being a horrendously long time.

EE: Okay. Now, there seems to be something implicit in what you have been saying which
has intrigued me. And that is the search for life also assumes a negative result as well as a
positive result. You may find or you may not find life.

JL: Yes.

EE: And much of what has advanced scientific thought has been negative --

JL: That’s true.

EE: -- in it’s result.

JL: That’s certainly true and I’'m -- you are quite perceptive in bringing that out.

I was able to believe that getting conclusive information of a negative kind in this direction
would be a very important contribution. Most scientists don’t have either that historic or
philosophical cast to -- you know, they understand it when you tell them but it isn’t what’s
going to drive them. The notion of spending a lot of time and effort for a negative result
would be bizarre.

Now, in many instances that would be totally justified but this is one of such transcendent
importance that one might well believe -- look at it differently. And I looked at it differently.
But it was hard to move them to take it that seriously.

I would have given a great deal -- you know -- to be able to prove conclusively. But that is
no longer an issue. That may well happen and there may 10 or 15 years from now have
given a great deal to exactly that -- and I would say as a scientific effort is completely
justifiable for that outcome.

I have never been sure that we were pursuing -- Well, I thought out programs of planetary
exploration are too intense. That may surprise you, but --

EE: No. I had to hold that same personal view.

JL: I think we would be much better off if we had long range commitment to a slower
program.



18

EE: But the budgetary reality --

JL: Politically, economically, and so on.

EE: And you have to keep the next program coming along.
JL: I understand that very well.

EE: So, this is one of things that has puzzled me about -- you know, that the Mariners and
Viking with Voyager originally in between then, the pace was such that you never really
understand from the preceding program --

JL: Exactly.
EE: -- it’s impact.

JL: That’s been my most deep-seated criticism of how we are going about it and it
guarantees false starts and errors. I fought bitterly against Viking getting started so soon.
Head over heels over Mariner. We didn’t get anywhere.

The Voyager was to have come 10 years later. I mean, I wasn’t the least bit worried about
how long it would take to prepare it, I just wanted to have a good scientific base and a good
technical base to do it right when that came along.

Well, that can be argued. From a somewhat longer perspective you might say "Yeah, but you
are taking these individual issues too seriously." They had to be touted as being the end or
the answer or they could never have gotten off the ground. But they are really nothing but
engineering trials -- a feasibility demonstration. Your real program is a long stretched out
program and it’s just going to cost 20 times more than you are willing to admit and no other
way would really have worked.

I can’t disallow that perspective but it isn’t what the missions are touted to be.

EE: 1 know.

JL: Well, T --
EE: And that’s one of things I want to try to record.

JL: I wondered when you said "Why Mars?" why you did in fact say "Why space?" "Why
the planets" as sort of an intermediary question. And although those issues have been
explored in some detail elsewhere, and maybe they can just be mentioned by reference, there
were certainly things I had to talk fast about all the time to get in when talking to my own
colleagues.

I guess there is no point in spending a lot of time on the question. I will just give you --
Well, I thought that space -- and I would have had rather than Apollo but something like
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Apollo -- was a rather cheap way of demonstrating mutual deterrence. And I wonder whether
Just keeping missiles in place without dramatic demonstrations of their technical
sophistication would have brought home the reality of mutual assured destruction in the way
that indirectly they did and that did in a very peaceful way. In a way -- you know -- it sort
of points to the stars.

I guess my own contrafactual prediction is that if we had not had space we would have had
other military demonstrations of those weapons. Well, that’s just my own position --

EE: I argue that point. In the first history we did for NASA which was the history of the
Apollo Soyus test project and in the background sort of argued that it really provided sort of
that more of equivalent of war which James talked about long before Jimmy Carter picked it

up --
JL: That’s a little bit different.

EE: But in the sense that -- you know -- that that competition did give sort of technological
credence to --

JL: Okay. That aspect of it. I don’t take a position on the Jamesian thing to fight.
EE: Well -- yes.

JL: I don’t think you need to and so on, but it may be very true. But there are still people
who don’t understand MAD and there would be a lot more of them if there weren’t the
pyrotechnic displays of this kind.

Now, any other kinds of demonstrations would have been very dangerous because this was
one where the message was second order, not an instant threat although Sputnik --

EE: Certainly was.

JL: -- certainly was. And that message was very, very understood. But demonstrations
involving actual tests -- actually showing a missile under your nose and -- you know --
planning at your feet and so forth had some of the more ripples in terms of the level of
anxiety that they provoked and the kinds of reactions that they would generate it would have
been very dangerous.

This I guess was probably an optimum way in which to demonstrate this concept to the
people from both sides. I mean, it’s almost as if Kennedy and Khrushchev had gotten
together. We know the world has changed and that war is no longer tenable on a
thermonuclear basis but our peoples don’t understand it yet and we have to organize
something so that they can. Now, that’s not the way it happened.

EE: Let me try an argument that I have developed in this first chapter. I argued that for a
number of people in the scientific community -- definitely those in the technological
community -- I'm thinking specifically of the Von Braun’s and the Ehricke’s and people like
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this. Mars was a much earlier and much more attractive target intellectually than the moon.
JL: Yes.

EE: And I argued that Kennedy interposed the moon in there and that Von Braun wanting to
get into space took whatever -- you know -- was offered --

JL: Yes.

EE: -- in terms of big budgets.

JL: Uh-huh.

EE: But that in the back of his mind always was Mars.

JL: Uh-huh.

EE: And so you then in 62, *63 get the Empire Studies in terms of going out --

JL: Uh -huh

EE: -- to the planets Mars and Venus. You get this continuously in the background --
JL: T don’t think he really bought unmanned explorations.

EE: No, he never did. Definitely.

JL: Yes.

EE: And that Von Braun was always concerned with showing that superiority over the

Soviets. In early *58 - ’59 correspondence about the planets within NASA was very heavily
laced with the space race.

JL: Uh-huh.

EE: It’s very competitive -- you know -- we’ve got to get there before they send probes out.
JL: Well, that’s the Sputnik syndrome and --

EE: Right.

JL: -- I suppose a lot of that is addressed to Congress. And they responded to the various --

EE: But that was I believe at a gut level -- inside the Agency as well.

JL: Yes.
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EE: And it was what drove people and it was only after Kennedy gave the Apollo moon goal
focus --

JL: Yes.
EE: -- that the planets then began to take a back seat.

JL: Well, the articulation of superiority is a slightly different wrinkle on the functions
described here. Maybe that’s the way it has to fall out.

Of course, most contemporary commentators on the strategic problem don’t understand what
superiority means. If you have mutuality in destruction neither side can be superior.

Whether Kennedy ever understood that I don’t know. He may have felt he was starting from
a clear inferiority which was wrong.

EE: Definitely.
JL: But his misperception about that may have led to the Cuban missile crisis indirectly.

I just wanted to make that distinction. In the demonstration of mutuality both sides have --
really do have the hardware that’s talked about. Those are not speculations. They are not
hypotheses. Somebody can push a button and land a payload just about where he wants.
And it can be your backyard if he wants to. And he will have enough of them left after your
first strike that you had better not do that first strike.

That’s different than talking about superiority. If you were to substitute the phrase "not
untenable inferiority" for superiority you would come close to what I'm driving at.

EE: Uh-huh.

JL: Now, again, that’s a question that is even less well understood, and we do have the
misnotion that there can be superiority.

EE: Because that’s impressive -- inferiority.
JL: Well, the untenable aspect of it.

EE: Uh-huh.

JL: Well, anyhow, whatever the manifest motives of political leaders -- and they had a iot of
other problems -- Kenneday had to show that he was a forceful leader and, et cetera, et cetera.
It’s part of the other game as well, but he had to deal with that domestically.

I think regardless of the manifest motives the outcome is exactly what I have described. That
there is a general acceptance of MAD and that may very well not might have happened.
People might have talked much more about fighting with nuclear weapons and being able to
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beat the other guy and not really believe that those Russians have all that it takes -- and vice
versa if it hadn’t been for the space program.

So I view that as historically the most important justification. Within that framework then --
you know -- once you start a bureaucracy going, once you have a lot of options in terms of
the details. There are a mix of things that you can do. You write a charter for the agency.
You talk about science -- it does not directly mention the military -- I guess geopolitical is a
better statement -- political utilities of it.

You also have the undeniable suspicion that "Well, there are military uses of the technology.”
Maybe not of this specific spacecraft that they are using here but that gives you the know-
how to be able to stay abreast of the alternatives.

The directed energy nonsense that we are hearing nowadays is a spillover of that kind of
development and I'm sure many Congressmen believed that they were voting for the military
budget and they were voting for NASA -- having something like that in mind. And they were
right.

That still could come along as -- not next year -- as something you think about in the
competition. There are other applications of space vehicles that are important. Maybe
Congressmen didn’t know that they were voting indirectly for supporting this technology.
You can argue that it would have been more efficient to put it directly into the military
program per se and so on, but those motives can’t be disregarded.

Then "Why the planets?" Well, I guess the choice is a planet versus the moon. They are the
only things around at first order to think about. And, of course, the major decision was the
moon.

That was contested. A lot of people wrote to Kennedy almost exactly what you said about
Mars being a better target. He made a judgment that you had to have a man there to have the
splash -- it was necessary. Whether that is right or wrong I don’t know.

I think there would have been the media interest manufactured with equal intensity of a man
on the moon -- Well, those are things that can’t be changed now.

Within the planetary regimes Mars had simply the longest history of interest. It had not yet
been refuted. There was some particular excitement that turned out to be a fallacy on
Sinton’s discovery of the methane band, or as he thought Mars. You know that story. But
that was very much alive during the time that we were starting to do some of the planning.

We didn’t know how hot Venus was on the surface at that time although there was some
speculation about that direction and that would have been the next alternative. But, you
couldn’t see anything under it or issue a communication, and so forth, at that time because
that was -- you know -- a little less tenable. But it was a closer contender then than it was as
soon as there was the first -- of any kind.

Jupiter is still an enigmatic contender. The main reason not to think more about it is a



23

technical one rather than a scientific one at this stage. How the hell do you get some- where
that you shouldn’t do something about. Subsequently there have been more detailed models
of the Jupiter surface and the convection problem seems to be the main one.

That you have a planet with a rapidly increasing density of atmosphere, possibly not a phase
boundary -- I don’t know what the last word on that is but it may go directly into a liquid
phase out of boundary on this particular pressure and temperature conditions. And then
knowing more now than we did before, although there is plenty of hints of it about interior --
positive heat loss from the planet -- you know -- convections that must generate in the fluid
exterior and therefore you have a region where any organic material has to go to an
environment with tremendous fluctuation in temperature which is a hard one to imagine being
able to sustain.

If there is life there we will have a lot of technical and scientific issues if we are going to
grapple with it.

So, that’s where Jupiter seems to be out. I, myself, give up beyond that. There are people
who talk about Titan and so on, but I have become exhausted at that point of stretching my

Imagination.

Well, I think that is why Mars is what is left on the issue. I think that has been gone fairly
thoroughly into in the 1965 summer study.

EE: Right. I've used that extensively.

JL: Yes. What happened in the ’*50s -- the technological capability foremost and bringing
some materiality to what had been a Buck Rogers oriented kind of thing. I would give a little
more emphasis to the development of evolutionary theory and particularly the line of work
that was sparked by Oparin and Miller and Urey.

That was tremendously important to orient people to the cosinological framework of life.

EE: I have the first two chapters with me and I would like to leave them with you.

JL: Okay.

EE: I have worked on that a little bit but I feel somewhat out of my element. My
background is in the history of technology rather than --

JL: Okay.
EE: -- strictly the history of science. I have had work in both, so I would like you to read --
JL: Okay.

EE: -- especially what I have said about it and have you make sure I'm right -- on the right
track.
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JL: Okay. Besides the -- you have to remember Haldane’s name in that to make sure --
EE: Right.

JL: Besides the biochemical end of that the notion of a complete theory of evolution was
beginning to crystallize. You have the neomendelism, Dobzhansky and Sur (phonetic) Wright
and Fisher, and working out a mathematical theory and trying to -- at least having as a
specified research program a comprehensive evolutionary framework.

And while that may seem a little disparate from the biochemical foundations it said biology is
now addressing less particular questions than it did before. That it is interested in the overall
framework in which exists, what are living organisms, how are they distinguished from the
nonliving. There must have been a spontaneous generation some time -- it focused attention
on the terrestriality of life and that is why one could use a name like exobiology. That was
the focus of the exo versus eso -- the double frame from biology might be larger than what
we have seen here.

And while you will find that in earlier writers -- in fact, a very good place to see that
perspective is in the Wells, Huxley and Wells -- the popular thing on Science of Life, I think
it was called. Tt is subhighschool level but encyclopedic treatment of biology. It was biology
in the perspective.

And then -- you know -- a few people are beginning to write explicitly about whether there is
life on the planets. Lowell sort of -- Jones, the Astronomer Royal of England wrote a little
book on this in the early *40s, I think, which was probably the most respectable treatment of
that issue. In fact, I was going over some historical notes on another subject and was sort of
startled that Kurt Stern, a geneticist at Berkeley, had given a seminar at Columbia in 1944
which was a book review of Jones’ book. That gives you an idea of the kind of interest that
there would be --

EE: 1 like that.

JL: It may not be irrelevant that I attended it. I was an undergraduate at Columbia at the
time.

Okay, I think that is a quick runthrough on the overall background. I don’t know how much
of the story I know in terms of the different facets. I will be very interested to read your
history on the early stages of it. I came into it at a particular time from a particular angle and
it was obvious that there was somethings already moving, but I can obviously only speak to
the things I have my own knowledge about.

First of all -- let’s see -- it will help you to understand what and where I was at. I was born
in 1925. In 1957 I was 32 years old. I was a professor at the University of Wisconsin. I
had a pretty well established career by then on my work on bacterial genetics.

I had had curiosity; these interests about astronomy and the cosmological background of life
-- and working on the genetics of bacteria relates to that very closely. To be thinking about
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bacteria of part of the overall framework of living organisms was at that time a rather curious
idea. And in fact they were segregated from other organisms by being asexual. That’s part
of their name.

So, having discovered that they do what every other organism does sort of brought them into
the fold and it ...... [telephone interruption] the discussing of the first two chapters primarily.

Okay. The cart before the horse business is the next thing on my notes here. Yes, I was
surprised myself how quickly JPL got organized on tangible missions. I thought we would
have 10 years of effort to get some sort of policy that biology was interesting, that the planets
were interesting, that we had a reasonable quarantine doctrine, and then almost before we
knew it there were these ideas from JPL and Mariner B and so on.

I have forgotten all the details of them. I have no trouble recalling that there was such
mission. I have them in my notes in the boxes over there. And we begin to turn our
attention -- This is now the EASTEX/WESTEX group and then all the personal connections
that were established thereafter. There must have been a dozen different committees mostly
out of JPL that I was invited to attend for different sort of planning exercises during that
time.

And T got very nervous about the one shot thing and the implications of a negative result and
that’s where 1 countered with Voyager. That unlike physical experiments where there was
something you knew you wanted to measure that we needed systems that gave you
opportunities for sequential decision; that you needed a variety of reagents; that you didn’t
Step B was going until you had the answer to A; and that there was no way you could plot
out all the decisions being advanced.

I guess I still feel that is true. If I calculate what I do in the lab over a period of a week
compared to what T think most physicians think we do there would be a sharp difference
along exactly those parameters.

So, the idea of artificial intelligence in Voyager was mostly a response to the data
communications problems. So, "Could you close the loop closer to Mars? Did you have to
send every bit of information back to earth before you decided what your next step was going
to be?" And that was more of a probe to "Let’s see what we can do?" rather than a premise
for the mission. And maybe from what you say it would have been better if it had never
been brought up at all if that is what scared people away from it.

Knowing what I know now about artificial intelligence since I got into that game out of this
impetus --

EE: Uh-huh.

JL: -- T would agree that it would have been a very risky thing to commit very much of a
mission of that magnitude to more than the most elementary pattern of recognition techniques
although some things might have been done.





















































































































