JET PROPULSION LABORATORY INTEROFFICE MEMO
TO M. Eimer 'FROM _G. L. Hobby DATE _11/11/60

SUBJECT _Lederberg Life Detection System for Mars Soft Lander (1966)

The proposed oversll system can be divided into tires subsystems, each
ecspable of independent ag well as integrated operatlon. The essentiel
funetion of each of the cystems vill be phase eontrest microseopy,
microsbsorpticuspectrophotometry, and growth detection.

System I. Basic System - Phase Contrast Microseopy
A. Punctions
1. Wamwmnwmmwemnimam
or surfece.
2. Transport the sample tn a device which will prepare it for
density fractionstion.
3. Praetionate the sample aceording to perticle density.
k. Transport the low density frastion to the stage of a phase
contrest microsecpe.
5. Video obeervation of scuple
B. Speeifiestions
‘1. Sample Collection
8. The method of semple eollection must not be from
aress subjected to retro-roeket blasts during the landing.
b. Pertiele size should be limited to that whieh is
eompetible with optimm sample menipulation and micro-
scopie observetion.
¢. Size of sanmple mst be sufficient to ensure & high
probebility of obteining & viabls particls.
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2. Preparation of sample
Sample should be treated to encoursge deedsorption of
mieroorganisms from mineral particles to provide density
separation operation.
3. Mass Density Separation ;
a. Partieles having miuss densities greater than 1.2
mst be separated fron particles having densities less
than 1.2.
b. Particles in the class of greater demsity will be
&lsecaxded; perticles ¢f lower density will be retained for
observatiocn.
hwm
The refined sample rust be transported to the stage of the
phase contrast mieroseope for observetion under conditions
optinmal for phese-contrast niexoscopy.
Sf Video, phase contrast microscope system.
a. The stage of the miczoseope will require an eutefocusing
gysten and horigontal alignment eapability.
b. Optieal system: LJ~VM.17L~IQ
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6. Diserimination System

2. Will permit oheervation of particles having intexrnal
struetural detail, but not opeque particles or those having
homocgeneous optical tyarsmission.

b. Will compress data from selected particles to a speeified
minimum lovel in oxder to reduce bandwidth requirements.



Systen II. Microsbsorptionspectrophotometry

The purpose of this experiment will be to obtain absorption speetra
of sele¢ted perticulate meterisl in order to attempt bioehemical snalysis
of the chemical ecoposition.

The experiment will utilige the sample colleetion, processing,
fragtionstion, transport and vidicon mieroseope of the basic system.
Absorption speetyophotometry will be done on individual perticles. This
vill requive that the stage of the microsecpe be designed to alizn the
sslected partiele in the optical eenter of the microscope in preperation
for the spestrometric cbservetion.

The monoshramator should provide a spectral coversge between 2400 to
8000,A, with a resolution of 10 A. A compromise system would eover 2400
to 4400 with 50 A resolution.

MMmmeeapametMei@tmw
levels.
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Systen III Growth Experiment
lh.mdthi.mhtowtoMﬁuhamW
ummmmmwmwm.
A. Punstions
1. Colleet a sampls of soll or dust.
2. S1ft the gross sauple and selest particles of s size consistent
vith optimal functioning of system.
&mntb.uwuﬂ«mmtabhmthmnuaehmbm.
h.mmwmmchamhemmthemgeor
the mierosecpe for video inspeetion.
5.wnmunh,mmtmmmmupmu
uaMeMnmwmmnthsandto
PH moter for pH neasurements.
B. Speeificstions
1. Semple Colleetion
a.mmwmmmbhmm
mokes 1t nesessary to eansider the possible effeet of
MMHMMmMmmm
lsnder.
b. If the sagle is obtained from the stmosphere of Mevs,
M&mitimﬁmmmmhthe_mth&m
mey be possible. EHowever, if soll ssmples, eontaining
mmmrmwmwmmm-m
sifting of the sample mey be neeessary to obtain particles
ﬁuhnvmihhodupuiwimtbeupaulea.
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2. Growth Capsules
2. Growth espsules mist be trunsported periodieslly to the
mieroscope stage.
b. Seversl hundred eapsules eontsining different types of
grovth media will be necessary.
¢. The faees of the capsules must be ecupetible with good
optical inspection of the biologieal samples under the
miexroseope.
€. The eapsule material will require a ryange of optieal
trengmission from 2400 to 8000 X.
e. Capsules must be designed to prevent exeessive evaporation
of water from media.



