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Ob ective

The objestive of this investigation would be tv study, invesiijgate,
and demonstrate techniques snd instrumentation concepts that could lead
W the counstruction of an optimum life-deoleciion space capsule package
that would have sinimum weight and volume topeihsr with maximum operational
rolisbility and scouracy in delermining life on oiher planetary bodies.

Meinod of Approsch

In view 0f ihe immonse Qopt in materials unc technical personnel that
is required Lo place missile lowds on other planeis and toe Moon, it is
suggested that attention be given 10 the poteatial of an analyiical and
angirumental study that gould result in a saximum amount of oritical iife-
ceteciion information being obtsined from a missile payload which aay oe
lanced on a planetary body in the near future. The iamense cost and itbhe
low probablliity of success at the present tiow suggestl that eadh migsile
payloac be optinized to provide & maximum number Of independeni bits of
information wihich can be telemetered froam the plansiary objeci Lacik io tie
Barth., From the viewpoini of life detoction on disiant planetary bodies,
it i3 suygesied tast the blological asuthorities counsicder the basic experi-
menis that ¢ould be perforaed remotely wiih a high degree of reliability
and which could establish the outlines of a type of life that exisis or
could exist on a distant planetary boudy.

Philosophically we tend to oonsider thet the world we live in may be
somewhat typical of other planetary bodies and, therefdru, we consider Lhat
the life aysiem, as we hbow it, nay exist on otlher planetary bodies. How-
evexr, it is conceivable that a life system exists in oiher environments
that have characieristics chemically, physically, ancd biologically different
from those on Barth. Thus we need to consider what, essentially, i8 life
and what are ibe fundamental messuremenis that describe life, ovem though
such life may not be the type tumt exisis on Earth. While elaborating
in cetail many of ithe expesrimenis that are proposed for life-deteciion
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sysiems 10 be landed on other planetary bodies, it may be well for the
biological auvthoritiss 1o consider some fundamental experiments that could
be contucted simultapeously or consecutively in a single life-cvetection
pacikage that would clearly define ditferences between Lhe basic life cycle
that may exist on oiher planelary bodies and ithe type of life cycle that
exists on ithis EBaril.

It is not the intent of the writer to outline or to detail the type of
baslc experimguis thet should be done, however, it is his belief, ;udging
from some tecbnical discussions and from the commentis in some technical
Journals, ihat the approach propoged herein may provide a somewhat cifferent,
anc significant, viewpoint from which to consider the life-deteciion packayes
that are being desiyned and constructed. With the limiiec probability of
suocess that is involved in launching and guiding a space capsule to a
distant planetary body, suoccessfully operating the life-detecilon package
remotely on 2 hard or soft landing, and telemetering ihe experimenial resulis
back to ithe Earth, it would be well to consider the fundasental experimenis
(nocessarily quite limited in pumber) that can establish the nature of life
or lack of life on a distani planetary body.

In an optimisation piudy designed to produce a maximum amouni of
information on life detection, it is suyggested that the biologlistis list a
reasonable number of baslic experiments ihat would be useful in delerminiug
whether life of any type existis on other planetary bodies and wheiher life
88 wo know il on tuis Earibh can exisi on the planetary body. These llistis
of proposed basic experimenis should then be examinac from the viewpoint
of the instrumentation ithat would be required to implement the experiasenis.
The instrumentation analysis shoulc inclucde efforts to minimize boili the
woight and volume of the experimental equipmeni, to maximize tihe reliability
of the experiwenis, and to naximize the simpliciiy of the itelemetered daia
ihat must be irausmitied to the Earih. It is obvious that the iotal life
detection system complex would be no better ihan any one of tae links in
the system--1lhe qualiiy of tiwe basic nature of ihe experimenti, the reliability
of iho instrumentation, and tie simplicity of the data that amust ve
telemeiored to the Eartih,

One of ihe proposed experiments is i(be sampling of the surface of tle
pPlaneiary body, collecting a small guantity of the planetary surface material,
and bringing the materisl into a microscopic field or inito s germinaiion,
or growth, chamber. It is intended that any orgenisms in the scil material
be allowed Lo grow in a media oontalning C}4 labeled glucose. If organisms
grow in terms of the Barih's life cyocle, they should then emit radiocacstive
carbon dioxice. Obviously, other organisms may exist on other planetary
bodies that do not grow in terms of the Earth’s general life cycle.

Instituie personnel suggest that the reproductive bodies of planis (spores
and seeds) may be found on othwer planetary budles in the s$oil and air and
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ihat spores of bactieria, algae, fungi, and the like, together wiih the
palien grains of seed plants, could all germinate wiih water. The spores
would swell and the metabolic activity of the ceils would be increased.

If these spores reguire a cycle involving oxygen, the rapid increase in
oxyzen uptake could be detected. All of the spores and seeds exisiing in
a ilife cycie similar to Lhat on ihe Rarth would (ake up oxygen anc evolve
carbon dioxide anc water. If these growing organisme were placed in an
XYy gen 0213 awmosphere, ihey should emit COg 8 or ugola. The Institutie
has developed a suall mass speciromeler that might be adapted for ihe
measurenent of the evolved carbop cioxide or water. It is nol intende¢ 1o
suggest that these particular experiments ropresent an optimum approach

i0 the problem of life detection on other planets. These representative
experiments are cited ag iypical of the proposed listing of basic measure-
ments that should be considersd.

It is suggested Lhat consideration be given tu an optimization stuay
which could lead to a more suitable life~detection package in terms of the
guality of life detection, the rvreliability of operation on distant planeiary
bodies, aud ihe simplicity and yeliability of usequivocal transmission of
daia back Lo the Earth. It is further suggested that tne basic concepis
of life cdetection initially be selectively tabulated in terms of a relatively
smell number of experiments ithat could be operated remoiely. These proposed
biological experimenis should then be ¢xamined from the iunstrumentation
viewpoini, broadly considering the instrumentation with the aim of minismizing
weizht anc volume of the physical equipment to perform ithe experiments and
providing relatively simple bits of information, which can be telemetered
back to the Barih wiln a high degree of reliability accordiny to informaiion
theory. It is expected ihat the siudy would involve the analylical analysie
of the proposac experimenis logetber with sufflicient experimenial construction
1o enable the verification of the probable perforaanze of the progoscd
experimental eguipment under specified conditions of hard or soft lancings
on aisiant planctary bodies. The life-detection package would give sSignals
that could Le processed, telemetered, apd apalyzed. Eagh bii of inforuztion
recolved from the several experiments would be oorrelated and progessed 1o
deternine the over-all validity of the regulis. The multipiiciiy of experi
ments anc bits of inforsation would permii cross-corrclation and tend o
establish validity of information. It is not proposec at this time lhat
Btanford Research Institute proceed further than laboratory protoiype con-
struction of a ilife-detoction package.

Qualifications of the Institute

Stanford Research Institute can provide an integrated group of viologlcal
axperts together with chemigal and instrumentational experis who ogoula
zonduct the proposed optimization study as a coordimnted team. The back-
cround of the author'es group is in physical chemigiry, instrumentiation



design, and analytical chsuistry, particularly us applied to the probieuns
relaiing 1o trace coucenlirutions of chemicale. The priumary input of this
group would be in the reduction of selected biological experiments to an
integrated life-detection ipnstrumeni package. The Instiitute's biologisis
would be expecied L0 make valuable lLupute Juring ihe seleciion of experi-
ments and the coniinual monitoring of lae progress of ihe gonsiruciion of
an optimum iapsirumeni package. (The auvihor's biography is attacaed.) It
is suyggesivc that ihe leam operate wiilh tue advice of an autbority on Lhe
pasic concepis of living mateer,

It is proposed thai the Institute form tuis team and assume lhe basic

responsibilities for the analytical siudy and the consirxuction of an initial
1:fe~detection package.

Proposed Aglion

In the event that this brief is favoraily received, toe Instituie will
prepare & formal proposal fory tihe National Aeronautios and Spuce Administration,
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Dr. &. lesalie Jones, Senior Physical Chemist, is 2 meamber of the
Institure's Bouthern California Laboratories where he is Supervisor of Air
Pollution.

He received a B.8. degree in chemistry and an M.8., degree in organic
chealsiry in 1234 from the University of California at Berkelay. His
Pa.D. in paysical chemisiry was awarded by Btanford Unlvergity in 1336.

Prior to jolning ithe staff at Stanford Reseoarch Institute, Dr. Jones'
experience included nine years as Head of the Propulsion Division of the
U.8, Naval Ordnaunce Temt Statiorn in Pasadena. Hls particular fields of
interest include propulsion, alyr pollutlon and related healih probleuns,
and physical cheaistyy.

Dr. Jomws has had 13 papers published, prepared numerous ¢lassified
reports, and has had 20 patents granted. He 18 a momber of 8igma Xi, Phi
Lanbdn Epsilon, American Chemical SBoclety, Electrochemistry Society, and
is & Fellow of the American Assogiation fox ihe Advancement of Science.



