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Apolio 13 - The Second ALSEP

First the Earfy Apcllo Scientilic £ xperiments Package (Apeila 11}

Then the first Apollo Lunar Surface Experinients Package {Apallo 12)

Now the secend ALSEP (Apelio 13}

The share histocy ol lunar
scientific exd)leration aas aeren a
notable success. Few szlenti bic
field trips on earth canm match 3t
Eor the coasistealy and quantaty
of rcliablc data provided frem tlie
very first moment of activat:ing
the instrumeants. Ovetr ofte billiorn
scientific aud enqgiuevrxinyg measurv-
ments of lunar csurface rhenomena
have been recorded ¢in eacth [Xan
the sensors eof the Easlv Apnollo
Scientific¢c Experiments Tackagse
the €Eirst ALSEDP. Koew the third
Avollo team to the lunor surfaca
»ill estabhlish a scientific basc
at a new site (Frav Maurs} threugh
the deployment of ancthcr ALSEF.

Jnd

The seccnd ALSEP is the nzxt in
a series ot scienti1ific evxplcreztion
rackades prcduced BY Rendix Aerrc-
space Systemws Livision fer deogplay-
meni at each of the di1fferert

Avollce lurar tanding Bites. The

objectives of ALSEr cu th:s missica
are :
B Gl:eration of a secoand
PAsSEIVE SLLISIEAC SENBUT

1dentacal to that eperar-

ind on Lhe Apelio 12
ALZE?T s0o that data rrosz
different regiona ~an Le

correlated.

- gevteczior, of minute pres-
SUYES AT YAari1aTions 1N
rFressure which might be

rudicattitve Of & lunart

atmosphoere.

=  ldentificatiun of quanti-
t1es and energy levels
ot vhargwd particleus
Traching the lundr surfaca
within a4 Aapactrut uuch
broader than thot genead
on [ITevieus miesiens.
= measurement Of the thermal
ceonduetivaty of thwe lunar
surtace and the lieal
flaw during lunptien cycles.
Tnese objectives will be met
with ar instrument vwysiLwm compris-
tng & rendix-designed Cenrral
Station similar to that used on
previouy misaions arnd & groul of
tour cxparimanryg .

- faaglvs Seaismlce Fxl:erimernt -
4 puivmiu elemente

« Lunar Almesphere Fxperiment -
I veld vethivds icn gaugc

- Inarg:'d Pazrti¢le Lunar
Envircnmont Experiment -—
2 chiarqed fiazticlws Fhysical
analvzereg

= Ydcat tlow tLxPorimcul -
4 80MASITLIVO temperdcure
probes i1mbedded 10 specarally
dridled 10-7Ff00t holey 10
the lunar ton serl.



Theae sensors are seleacted
frex thc yroup of scientific in-
struments that have been especial-
1y developed for lunar surfacc ex-
ploratiown. The data previded by
this multi-scnser system wifl be
analyzed and interpreted under the
guidance of NASA s<ientists and
Prinzipal Investigatore.

AaLSEF wjll be
Apollo 13 asttrenaut

carried by ac
(rigure li to

Figurs 1 Asronauwi Lifting ALSEP in Barbell Carry Mode

a location west of the Lumnar MNedule
and deployed as shown in Figure 2.
The ALSPP equipment items aze
depicted in Figure 3,

The four experiments that cem-
rrise the secend ALSEF will ke
linked tec the Central Station by
heat-resistant ribbonsg of wire,
Pesigned and bhuilt by Pendix Acre-
space, the Central Statiom is
ALSEP's communicatioo center. 1t
centaine the receivex, data preces-
sexr, transmitter and power manage-
ment controls for the experiments.
The source of pewer will be a
radivisetope thermoelectric genera-
tor (RTG), the SNAP-27 built by
General Flectric. This 1s8 the
pcwer source that performed so
reliably on the first ALSEP,

same

The prime contractual respensi-
wility for all the experiments en
this package., with the exception
of the Lunax Atmosphere Experiment,
was awarded to Bendix Aexospace. A
more dotailed description of the
Avollo 13 ALSEP exper.ments may
be €feund on the following pages.
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Our understanding of the com-
position of the interior af the
earth comes in part from monitor=
ing earthquaktes. The motion pro-
duces vibrations which, as they
travel through various types of
rock, have aspeeds which azxe char-
acteristic of the rock through
vhich they traveled.

By cotrtrelating jaformation
from A nectwark oF s5e) gmameters
placed at different locatlons on
the lunar murface, the origin ot
seiemic signals will become mOore
clear.

Information about the sgtruc-
ture ©f the wmoon mav helyp to
answver the queation of ite origin,
whethay 1t |y pore of the same
masa f:om vhich the earth was
fermed. or vhether Lt {»p wholly
ualike the eaTth, a captured
plece of the cosmos. Thie 1o
turn will help indicate the

PASSIVE SEISMIC EXPERIMENT

oriqgqin of the earth and the solar
SYetenm.

Tha seismcomater seasores bHY
Iecorzding the motion between two
welghey, One weight, the body of
the instyument., encloses a second
wetght which ie auspended on a
very [lexible hinge. The sefismcae-
ter will move with the 9rouna
vhile the auvepended weight inside
it tends to remain immobile. Pour
sensore of thie type are contaimed
An eac¢ch unit plared on the moon
for measvring in different 4&irec-
tions and freluencies.

The densgitivity of tbie device
ie euch that, on Apolle 11, it
reported astronaut footatepa and
theivr movements lneide the Lunar
Module.

The Principal Investigator for
the Paaaive Seiemic Experiment i@
Or. Cary LlLatham ot Lamont CeoloQi-
cal ébservaTtory.



That the moon has practically
no atmospherc can ke verified
withh an inexpensive telwriacope.
One walkcltea whether or not the
Llight from a star dima )juat Lte-
fore i+ QPasmes Behind the mcen.
To say that tha moon hag no
atmosphere at all, howevesr, is to
say that thaere are absclutely ne
particles of any kind neaxr its
surface, and that is an unlikely

cane.

While the almosphere will ba
vervy slieht, it may carry traces
of volcanic gazses, which would
tell a2 great deal, indeed, akout
the maon. Moreover. when astro-
nauts land ou the moon they con-
tribute a si1ignificant percentage
of new atmosphzre Le the lunar
environment by the gasses theyv
and the Lunar Modude prcduce.
The rate at which this "foreiyn”
atmesphere is lost from the meun
15 0f scientific interest.

LUNAR ATMOSPHERE
EXPERIMENT

A lunar atmesphere detector
is carvried on each Apolio ifunar
landing, Cn Apoilo 13, it will
ba a seprarate experiment; on
Apollo 12 it was jJoined to the
Lunar Ionosphere Detector.

In erder to detect an atmos-
phere with particles having no
electrical charge, the atmoschere
must be fonized. This i3 accom-
Plished by accelerating free ions
within tha detecror. The charged
particles enteringd the Bensor are
acrelereated by a stzong electric
field {4500 volts} and c¢ollige
with the neutral atoms of the lu-
nar atmosphere. The c¢ollision
causes the ngutral atoms to be-
come electrically charged: meas-
wriny thir charg9e giver a4 measure
of the lunar atmoaphrre.

The Principal Investigatnr for
the Lunar Atmosphere Experiment 193
®r. Francis Jehnson of the $Cuth-
weat Centnr for Advanced Htudfes.



The absence of a significant
atmogfheze and magnetic field on
the mcen will allew scientiats to
use i1t a§ a large lamkmoratory to
d4tudy the electrically charged
particles whaich 1nhabit outer
space. These particles, which
ara parts of atoms. will have a
wide range of speeds and enereies.
They will have either positive er
ncgarive ¢charges and will kehave
accokrding to whatever electiric
and magnetic fields there are
around the moon.

®hsgrving thesge particCles anad
notang what happens te them near
the moon will give new basic infor-
mazi1idn about the forces which con-
trol the physi:zal worid.

The Charged Particle Lunar
Environment Experiwent will meas-
ure the energy aanad direction of
particlag and record changes 1ino
their direction.

The charged particle experi-
mént wses a patented Bendix de-

CHARGED PARTICLE LUNAR
ENVIRONMENT EXPERIMENT

the Chann=ltren® electron

vice.
multipliey. This is a samail tube
which can multiply @lectrons up to

enc million time3. Each e¢lectron
which onters the multiplier c¢auses
a much larger electron flew out

cf the tube. The charged parzticle
experiment uses two analyzera
centaining arrays of elwctron
multipliers to dexrect narticles
ehich have paased throuah an
elecerronic sorring process. This
sorting process <Onsists of pass-
ing the particles past two plates
which are electrically <harged.
The chargas on the »lates Jdeflect
the electrons according to their
charge 2nd veloscity. By meas-
uring the particles eve: various
selected energy ranges, scliertista
w:l]l be able to understand better
the types of charged particles
found in Quter space.

The Principal Investigator
the charged Particle Lunar
Znvironmen:t ExpPperiment 118

Or. Briarn J. @'Brien of Rice
University.

for



Whether or not the moon has
a molten core as the earth is a
very important qQquestion. dot only
would a molten core indicate piwmi-
lar origin and development of the
moon and the earth, but a molten
core would indicate that voleanic
activity ceuld have caused many
of the moon's surface featules.
I1f cthe moon does not have a hot
centar, it may literally be nothe
ing more than a big rock: formed
elesewhere in the cosmos and cap-
tured by the earth's gravity.

A measure Oof the internal heat
of the moon and how that heat dis-
sipates threugh the moon will in-
dicate not only the history of the
moaon, but 1ts composition as well.

The Heat Flow Experiment will
de-ecr whether or nnt there 18 a
hea: fliow through the moon which
is similar to “hat of the earth.
On *he earth, heat flow i rela-
tively uniforms, except In certain

HEAT FLOW EXPERIMENT

regions such as the mid~-Atlentic
rifc.

The technique of the hest flow
expeximent is simple) two ten-foot
holes are drilled in the moon and
a combination of heater/thermometer
probeg ig ingerted intc each hole.
Each probe carries several heaters
and thermometers. The thermometars
measure thermal gradiehts with
accuracies to 0.005°P. wMeasure-
mernts are made alung each probe
and between probes. Hoth tempera-
ture difference and heat corduc-
tivity will de msasured.

Becaune little ig known of che
thermal properties of the moon,
the KHeat Flow Experiment will! be
able to measurc subsurface temper-
atures over the range -300°F to
+1700¥F,

The Principel Investigator for
the Heat Flow Experiment is
Cr. Marcus G. Lang9seth of Columbia
Universaity.



Apollo 13 ALSEP
Vital Statistics

Passive Seismic Senscr

Weight: 21 pounds

Normal Operating Pewer: 8.5 watts

Heat Flow Experiment

Welght: 19 pgounds

Normal Operating Power: 8.8 watts

Cold Cathode Ion Gauge
Wweight: 13 pounde

Normal Operating Power: 6.5 watts

Charged Particle Lunar Environment Experiment

Weight: 6 pounds

Normal Operating Pewer: 5.0 watts

Major Subcontractors:

Earth Sciences., A Teledvyne Companv: Arcthnur D. Little, Inz.:
Gulton Induetriee. In¢.,., Data Systems Divieionrn; The Bendix
CorPoration, PResearsh Lalkoratories



	a13Alsep1.jpg
	a13Alsep2.jpg
	a13Alsep3.jpg
	a13Alsep4.jpg
	a13Alsep4HR.JPG
	a13Alsep5.jpg
	a13Alsep6.jpg
	a13Alsep7.jpg
	a13Alsep8.jpg
	a13Alsep9.jpg



