June 235, 1964

br. . B. leighton

Norman Bridge Laboratery of Physics
California Inetitute of Technolegy
Pasadena, Californis

Dear Dr. leightom:

The Space Sciemce Board of the Naticwal Acsdeny of 3ciences, at the
request of the Natiomal Aeromsutics and Spase Aduinistration, has
undertaken to review the scientific aims and swthodology of the

search for extratervestrial lifs. In ovder to ecomonise on the

time of scientific specislists, we ave deperting frem the toe cus~
tomery multiplicstion of large scale msetings end will rely to the
largest pessible extent on sommunicstiocn by mail and en reference

to the literature. A Working Oroup has accepted the burden of draft-
ing & swmmary report. We expect teo use contributed meterial just as
received from or smended by the coatributors as supporting decusentstion.

Until recently, RASA's major efferts im exsbiology were focussed on
uissions imvolviag vehicles of the Atlas snd similar types. Prospects
with these rockets are limited, at best, te the landing of a few pounds
of {astruments om Mavs, with a minisum of supporting pewer and telemstry.
However, the rapid pregrees of the Saturn systems now makes it possible
to consider a totally different kind of program, im which payloads of

wp to 20 tons uight be landed on Mars. Yhe complexities of such missiouns
end the importsace of early planaing are self-evident, even though 1969
or 1971 are the esrliest comceivable dates on which these attempts

aight be made.

Against this background, we ask you specificelly to cemsider the
sssigmment described below.

As & basis for further ssiemtific and engimsering study, we are

- attompting to eaumerates the fumetions which shaould be embodied in
an amalytical system for bislegical study of Mars - that is, the
charaeteristics of an ensambic of sclientific instruments te be
landed on the planet. At the same time, we wish te sssure ourselves
that we sre giving sppropriate priority to the imvesitgations to be
undertaken and to the varieus means of pursuing them. The selectiom
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of these is tentative amd swbject to much revision, but & begioming
is needed.

The problens under consideratica sre:

1. The disguesis of the pressnce of 1ife em Mars, uader
various aseumptions of the exteat of its evelution
sand of Lits divergemce frem the terrestrial system.

2. 1If 1ife is presest, the characterization of its
composition, metabolism, ecolegy, aad history.

3. The characterisation of the Mertian emviremmeut, par-
ticularly but et exclusively ia commsction with
evidence for existing life and for the possibility
of the colemisation of Mars by terrestrial organiens.

Special enphasis has been placed om the exsmimatien of soil for
uicrobial sctivity, snd facilities fer scquiriag ssmples of it
have alreedy baen considered. If other kinds of samples are
impertant, vhat are they aand how might they be acquired for
asalysis? Iha Presemt discussion centers e IRPEEANERL

with Selswetry bock to earth.
outside pressnt comsideration.

Of a series of instrumental spprosches, partly susmariszed om the
attschad 1list, we would especislly ssk your detailed comment oa:

IV Pictures

Priacipally we would want your bast judgement om the relative
interest that this method should attract in desling with the basic
problems se stated sbeve. Ragineeriag details should be of minfwmm
comcern to you, though smy remarks yeu msy have on the possibility
end directions of ministurising the instrwsentatiem, if necessary,
would be welcome. Move importast is your sesessment of the weys fa
wvhich the {nstrumsent (or techmique) csa comtribute to solutiem of
these problems; the imterpretsbility ox smbiguity of its imdicatioms
and quantitstive stateasnts om preseat smwd expected limits of sen-
sivivicy; censtraists omn type aud sise of ssmples, and requireceats
foxr sample preparstion snd treatment.

Experience has shown that some seemingly sbeurd ideas meed careful
consideration, and precisely for this resson, ssversl imstrumental
spproaches ave listed although a superficial comsideraticn would
tend to exclude then.

A prelimimary draft of a note om "Sigas of Life” is attached te
help proveke the passicuste response to which we leok ferward. A
mlomdmmwd'dm.mnm
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to the topic, is also enclosed; & mers detailed report on "The
Atmospheres of Mars and Venms" will be forwarded to you under
separate cover.

Br. Jeba NeCarthy, of Stamferd University, has agreed to receive
and prepare your comments for distributiom teo the Werking Group;
please send them te: Spece Science Board, Natiomal Academy of
Seisnces, 800 Welch Road - Suite 214, Pale Alte, Califernis,
telapheme: 324-0091. Additicmel iaformatien relating te this
effort will he provided as msy be necessary.

I hope this letter will elicit your imterest, and hopafully, some
prelimisary commeats before the preparation of the first draft
of the report om July 15.

Very truly yours,

Joshua lederberg

JL/ 34
enclesures

ce: Dr. Joha MeCarthy
Dr. D. G. Rea



