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Apollo 13 - The Second ALSEP

First the Early Apollo Scientilic Expenments Package (Apoila 11)

Then the first Apalle Lunar Surface Experiments Package {Apaollo 12)

Mow the second ALSEP {Apolio 13)

The short histoery @l lunar
sgientific exnlaratian has heon a

notable sucoess, Few sclentl bl
field trips on earth can matah §f
for the consistensy and quantaty

of reliable data provided from Khe
of activating
Over one Lilliaon

very first moment
the instruments.

scientiflic and enginesring measdroe-

ments of lunar surface chenomena
hawve bheen recorded on earth Erom
the sensors of the Larly Apcllo
Scientific Experiments Tackage and
the First ALSED. BMow bthe Lhird
Awelle team to the lunar surfaca
will estakhlish a =sciontiftic bhaswe
at a new site (Frau Maurs) through
the deployment of ancthor ALSEY.

The second ALSEP is
a series of scientific exploTation
packages produced by Bendix Asro-
spaca fystamns Division for daploy-
ment at each of the different
Apolle Zurar landing sites. The
chkjectives oE ALSEE on
are:

. crerataiocn of a scecond
Passive S58l5mic SENSGT
identical to that operat-—

ing on Lhe Apoalla 12
ALZEF =m0 that data from
different regicons 2an He

correlated.

- detection of minote pres-
5uUIE® or variations in
Fressure which might Ee

the next in

this misgicn

tndicative of a lunar

atmosphecre.

ldentification of guanti-
ries and energy levels

of vharged particles
teaching the lunar surface
within a spectrum much
breader than that sensed
o previeus missions.

= measurement of the thermal
cenpductivaity af the lunar
gsurtasc and the heat
flaw during lunation cycles.

Trneze objectivez will be met
with arn {nslrument syslem compris-
fng & kepndax-designod Contral
Station similar to that uszsed on
previous missicons arnd 2 group of
four cxparimanta:

Seasmic Faperiment -
pleoments

- PFasslve
4 selamlu

almespheres Fxperiment -
vathede icn gaugco

= Lunazx
1 weld

- Tnarged Particle Lunar
Envirecnmont Experiment -
2 zharged particls physical
analyzereg

- Hecatk Flow Lxparimanbl -
4 BRRSIELYD Lemperacure
proves wimbedded w10 Specaally
drilled 10=faoot holes 1n
the lunar top sobLl.



Thease saencors are sa=lected a location west of the Lunar Medule

from the group of scientific in- and deployed as shown in Figure 2.
struments that have been wspecial- The ALSEF sguipment items are

ly developed for lunar surface ex= depicted in Figure 2.

ploratien. The data previded by

this multi-senser system wWill bo The four experiments that com-
analyzed and interpreted under the prise the second ALSEF will he
guidance of NASA scientists and linked to the Central Station by

heat-resistant ribkons of wire,
Designed and built by Bendix Asro-
space, the Central Station is
ALFEF's communicaticn center. It
contains the receiver, data proces-
Eor, transmitter and power manage-
ment controls for the cxperiments.
The socurce of power will be a
radivisotope thermoelectric genera-
tor (RTG), the SHAF-27 built by
General Electric. This is the sanme
Fower =ource that performed so
reliakbly on the first ALSEP,

Fringcipal Investigators.

ALSEF will be carried by an
Apolle 13 aatronaut [(Figure 1] to

The prime centractual responsi-
pility for all the experiments on
this package, with the exception
af the Lupnar Atmosphere Experiment,
was awarded to Bendix Revrospace. R
more detailed description of the
Apoclle 13 ALSEF experiments may
Figura 1 Asmronaui Lifting ALSEP n Barbell Carmy Mode be found on the following pages.
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Our understanding of the com-
poasition of the interior of the
parth comes in part from monitor-
ing sarthquakes. The motion pro-
duces vibratiens which, asa they
travel through various types of
tock, have speads which are char-
acteristic of the rock through
which they traveled,

By correlating information
from a network of sei1smometers
placed at different locations on
the lunar surface, the origin of
seiswic sigpnals will become more
clear.

Information abgout the struc-
ture of the moon may help to
angwer the guedation of its originm;
whether it s part of the same
masa from which the esarth was
farmed, or whether it is wholly
gnlitke the earth, a capiured
piece of the cosmos. This in
tgrn will help indicate the

PASSIVE SEISMIC EXPERIMENT

origin of the sarth and the solar
system.

Tha seismometer measures by
recording the motion between twao
welghts, One weight, the body af
the instrument, encloses a saecond
weight which is suspended on a
very flexible hinge. The seismomne-
ter will move with the ground
while the guspended weight inside
it tenda te remain immobile. Four
sensore of this type are contained
in each unit placed on the msoon
for measuring in different direc-
tions and fregquencies.

The sensitivity of this device
is such that, on Apoclle 11, it
reported astronaut footsteps and
their movements inside the Lunacr
Module.

The FPrimcipal Investigater for
the Passive Seismic Experiment is
Dr. GCary Latham of Lamcnt Geologi-
cal OCbservatory.



That the moon has practicallsy
no atmesphers can be verified
with an incxpensive telwacope.
One walblches whether or not the
light from a star dims just be-
fore it passes behind the moon.
To may that the moon has no
atmosphere at all, howewver, 18 to
say that there are absclutely no
particles cof any kKind near its
surface, and that is an unlikely
case.

While the atmosphere will be
vaery slight, it may carry Lraces
of wolcanac gazses, which wWould
tell a greatr deal, indeed, akbout
the maoon. Moreover, when astro-
nauts land vo Lhe meon they con-
tribute a significant percenbtadqe
of new atmosphere Lo the lunar
envyironment by the gasses thay
and the Lunar Module produce.
The rate at which this "foreign”
atmosphere is lost from the moon
iz of scientific interest.

LUNAR ATMOSPHERE
EXPERIMENT

A lunar atmosphere detector
isa carried on each Apolle lunar

landing, On Apello 13, it will
be a separate experiment;: on
Apolle 12 it was Joined to the
Lunar Ionosphere Detector.

In order fto detect an atmos-
phere with particles having no
eloctrical charge, the atmosphers
must he jionized. This is accom-
plished by accelerating free ions
within the detectar. The charged
particles entering the sensor are
acrelerated by a strong electric
field {4500 woltel and collide
with the neutral atoms of the lu-
nar atmosphere. The collisicon
causes the neutral atoms to be-
come electrically charged; meas-
uring this charge gives a measurn
cf the lunar atmosphere,

The Frincipal Investigator for
the Lunar Atmosphere Experiment 15
Dr. Francis Johnson of the South-
woegt Center for Advanced Studies.



The absence of a significant
atmosphere and magnetic field on
the meoon will allow scientiats to
use it as a large laboratory to
#tudy the electrically charged
particles which 1nhabit outer
space. Thess particles, which
are parts of atoms, will have a
wide range of speeds and energies.
They will have either positive ox
negative charges and will kehave
according Lo whatever electric
and maghetic fields there are
arpynd the moon.

Theerwving these particles and
noting what happens to them near
the moon will 4ive new basic Infor-
matian about the forces which con-
tral the physizal world.

The Charged Particle Lunar
Envivronment EXperiment will meas-
ure the energy and direction of
particlas and record changes in
their diraction.

The charged particle experi-
ment uses a patented Bendix de-

CHARGED PARTICLE LUNAR
ENVIRONMENT EXPERIMENT

vrice, the Channeltran® electron
multiplier. This is a 5mall tuke
which can multiply electrons up te
one million times. Each electron
which enters the mulbtiplier causes
& much larger electron flow out

cf the tube. The charged particle
experiment uses two analyzcrs
containing arrays of electron
multipliers Lo deteck narticles
which have passed through an
electronic sorting process. This
sorting process consists of pass-
ing the particles past two plates
which are electrically charged.
The charges an the plates deflect
the elegctraons according to theair
charge and velaocitwv. By meas-
uring the particles owver variocus
selecked energy ranges, sSCclenktists
will be able to understand hetter
the types of charged particles
found in ocuter srace.

The Principal Investigator
for Lhe Charged Particle Luynar
Enwvironment Experiment 1=
Or. Briam J. O'Brien of Rice
Uniwersity.



Whether or not the moon has
B molten core as the esarth is a
very important guestion. Hot only
would a melten core indicate simi-
lar origin and development of the
maoon and the earth, but a2 molten
core would indicate that wvolcanic
activity could have caused many
of the moon's surface features.
If the moon does not have a hot
center, it may literally be noth-
ing mere than a big rock, formed
elsewhere in the cosmos and cap-
tured by the earth's gravity.

B measure of the internal heat
af the moon and how that heat dis-
sipates through the moon will in-
dicate not only the history of the
moeon, but Lts composition as waell,

The Heat Flow Experiment will
detect whether or not there is a
heat flow through the moon which
is similar to that of the earth.
On the earth, heat flow is rela-
tively uniform, sxcept in certain

HEAT FLOW EXPERIMENT

regicons such as the mid-Atlantic
rifr.

The technigue of the heat flow
experiment is simple; two ten-foor
holes are drilled in the moon and
a2 cembination ¢f heater/thermometer
probes is inserted into each hole.
Each probe carries several heaters
and thermometers. The thermometers
measure thermal gradients with
accuracies to 0.005°F. Measure-
ments are made along each probe
and between probes. EBoth tempera-
ture difference and heat conduc-
tivity will be measured.

Eecause little is known of the
thermal properties of the moon,
the Heat Flow Experiment will be
able to measure subsurface temper-
atures over the range =-300°F to
+170%F.

The Principal Investigator for
the Heat Flow Experiment is
Dr. Marcus G. Langseth of Columbia
University.



Apollo 13 ALSEP
Vital Statistics

Passive Seismic Sensor

Weight: 21 pounds

Hormal Operating Fower: 8.5 watte

Heat Flow Experiment

Weight: 10 pounds

Warmal Operating Power: E.8 watts

Cwld Cathode Tan Gauge

Weight: 13 pounds

Hormal Operating Fower: B.S watts

Charged Particle Lunar Environment Experiment

Weight: & pounds

Normal Operating Power: 5.0 watts

Major Subcontractors:

Earth Sciences, A Teledyne Company: Arthur O. Licktle, Inc,:
Gulton Industries. Inc.., Datz Syztems Divieion; The Bendix
Corporation, Research Laboratarises
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