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ALSEP - The First 100 Days 

More than one-billion bits of 
information have passed through 
the ALSEP Central Station in its 
first hundred days of operation 
on the lunar surface. 

Designed and built by Bendix 
Aerospace, the Central station is 
ALSEP's communication system. It 
collects, formats, and transmits 
data and is the interface between 
the instruments and the earth. 

The flood of data from the 
Central Station has involved scien
tists in a gigantic task of data 
reduction and correlation to de
termine what their lunar instru
ments are telling them. Without 
resorting to actual performance 
figures, which are properly the 
domain of the scientist, it is 
still possible to indicate the 
degree of success achieved by the 
ALSEP instruments carried on 
Apollo 12. 

In a very basic sense, ALSEP's 
most significant accomplishment 
is that it has sent scientific 
and engineering data from the 
moon for more than four months. 
These data are from instruments 
placed carefully by human beings, 
aligned and leveled within a few 
degrees. They are instruments 
sensitive enough to report the 
footfalls of departing astronauts, 
and to detect the exhaust gases 
from their life support backpacks. 
In contrast, all our previous 
information from the moon was the 
result of remote measurements and 
extrapolations of data or, in the 
case of the Surveyor, of data 

collected mechanically without the 
benefit of optimum site selection 
or other human intervention. 

The consistency of data from 
ALSEP in its first hundred days 
provides the solid ground on which 
our understanding of the moon will 
be built. It also represents a 
return on a substantial national 
investment. 

The Passive Seismic Experiment 
had to be designed to detect seis
mic activity over a very broad 
range of energies; the best guess 
of lunar seismic activity was un
certain over a range of 1000 to 1. 
We are now measuring lunar seismic 
activity in the nanometer range
movements as small as one thou
sandth of a millionth of a meter. 

After the Apollo 12 astronauts 
returned to the orbiting Command 
Module, the ascent stage of the 
Lunar Module was commanded to crash 
into the moon. The report of the 
Lunar Module impact by the passive 
seismometer produced the biggest 
lunar surprise to date; the seis
mic "ring" persisted for almost 
one hour. No similar phenomenon 
has been recorded on earth. The 
persistence of the seismic signal 
is characteristic of the moon as 
shown by two later signals which 
appear to have been produced by 
meteoroid impacts . 

The EASEP passive seismometer, 
placed on the moon during Apollo 11, 
reported similar signals. However, 
the origin of the signals was 
suspect because of the proximity of 



the Lunar Module and the mounting 
of the seismometer on the Central 
Station. With the data from ALSEP, 
scientists have now re-interpreted 
the EASEP seismic data and found 
a correlation with the type of sig
nature recorded by ALSEP at the 
time of Lunar Module impact. 

All instruments on ALSEP have 
reported data. The Lunar Atmos
phere Detector reported the ap
proach of an astronaut by measur
ing the gas escaping from the 
Portable Life Support System. The 
Lunar Surface Magnetometer has 
measured local lunar magnetic 
fields; it and the two particle 
experiments, the Lunar Ionosphere 
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Detector and the Solar Wind Spec
trometer, are monitoring changes 
as the moon passes through the 
magnetic tail of the earth. 

The magnetometer and the two 
particle experiments indicate when 
the moon passes through the earth's 
magnetic tail. Figure 1 shows how 
the magnetic field of the earth 
deflects the high-velocity charged 
particles of the solar wind. Since 
the solar wind acts as a supersonic 
field, there is a shock front cre
ated between the sun and earth, 
defined by the bow shock identified 
in Figure 1. As the three ALSEP 
experiments pass through the bow 
shock, they all report increased 

Figure 1 Orbit of the Moon 
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activity in their respective meas
uremen~s. 

The earth passed between the 
sun and the moon on February 21, 
producing the first partial lunar 
eclipse monitored by ALSEP. The 
most significant change was a rapid 
drop in temperature. The sun's 
radiation intensity dropped over 
50% at the Surveyor III crater. 
The corresponding temperature 
changes in two ALSEP components 
are shown in Figure 2 . 
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Figure 2 Instrument Response During Lunar Eclipse 

Temperature control of the 
ALSEP instruments has been out
standingly successful. Without 
any attempt to control instrument 
temperature, the range would be 
about 550 0 F: from +250 0 to 
-300 0 F. Several temperature con
trol techniques are represented 
by ALSEP components: the thermal 
shroud of the passive seismometer; 
the louvers of the Solar Wind 
Spectrometer; the reflective sur
faces of the Central Station; the 
radiating fins of the thermoelec
tric generator. Figure 3 shows 
how well the thermal control de
sign of the Central Station main 
thermal plate is performing. 

Considering the uncertainties 
involved, ALSEP has been a success
ful part of a program which has 
itself been outstandingly success
ful. It is an idle speculation to 
consider the things which might 
have gone wrong but did not; re
liabilities very near 100% are 
commonplace in the space program. 
ALSEP, like the space program in 
general, has demonstrated the 
ability of our science to overcome 
the uncertainties of the unknown. 
Because of ALSEP, the moon is now 
far less of a mystery. 
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Operational Firsts of Apollo 12 Related to Science 

1. Pinpoint landing capability, 
enabling future missions to 
be directed to specific 
points of scientific inter
est. 

2. First accurate location of 
landing site from lunar 
orbit, enabling real-time 
planning of lunar surface 
traverses to maximize 
scientific worth. 

3. First demonstration of man's 
ability to deploy complex 
scientific instrumentation 
and to do detailed geo
logical investigation on 
the moon in concert with 
trained scientific inves
tigators on earth. 

4. The first demonstration of 
man's natural ability to 
overcome unforeseen equip
ment difficulties on the 
surface of the moon, per
mitting success of the 
scientific mission (e.g., 
RTG fuel capsule deployment). 

5. First return of man-made 
equipment (Surveyor) after 
long-term exposure to the 
lunar environment for scien
tific and engineering eval
uation. 

6. First lunar surface activity 
in excess of 4 hours and at 
distances greater than 1000 
feet from landing site. 

Scientific Firsts of Apollo 12 

1. Evidence of unusual subsur
face structure detected 
from seismic signals re
ceived as a result of Lunar 
Module impact. 

2. Evidence of a constant, 
directional magnetic field 
at the landing site and 
higher than expected mag
netic intensities which vary 
with the time and lunar 
cycle. 

3. Evidence of a layer of char
ged particles at the surface 
of the moon, suggesting an 
ionosphere. 

4. First documentation and 
cataloging of diverse sam
ples of lunar material, 
permitting better inter
pretation through sample 
analysis. 

5. Evidence of a persistence 
of proton stream from the 
sun at landing site for 
several hours after sunset. 
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