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A Milestone 1n Magnetism Research:
Measuring Lunar Magnetic Field during Space Race

The Lunar
Surface
Magnetometer
installed by
Apollo 12
astronauts on
19 November
1969 marks the
first ever
magnetic
measurements
on the lunar
surface.
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Apollo Magnetic Field Experiments
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Conditions of Apollo
Magnetic Field Data

The data were stored in 36-bit words: Not compatible
with present formats.

LSM and SBM were made by different machines using
different formats for alphanumeric characters and
floating points .

Not all the information needed to restore data is
documented.

Changes were made in data due to archiving needs.

No attitude data for Apollo sub-satellites. Orbit plots
for Apollo 15 sub-satellite have been secured.

At this moment the reading of LSM data is time-
consuming — due to the additional efforts in
identifying time words.



Apollo Magnetic Field Data
at NSSDC (Digital)
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Comparison with Published
Results (SBM)

Apollo 15 Subsatellite Magnetometer
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(SOUTH) LATITUDE (NORTH)

ALSEP and Subsatellite Positions
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A. Solar wind (Nighttime)
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A15 Subsatellite Biaxial Magnetometer

20
10 <><> :>(>, 60066000 ¢
& <><> (A/\VV~\>\>V ®00e
o @ OvOoOvoe
(o)) PG - o ool
-10
1065 1070 1075 1080 SS/pemp
SS/para
A15 Lunar Surface Magnetometer Total
20
10 | |
%Ab{”’“\w A
Ol ™ e k.
-10
1065 1070 1075 1080 1085

Time of Day (minutes): 1971 Day 267



@ —35

W —3

-10

-10

925 930 935

A15 Lunar Surface Magnetometer

940

——— SS/pem
SS/para
[ O1a

925 930 935
Time of Day (minutes): 1971 Day 269

940

945




C. Sunset
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D. Magnetotail (Daytime)
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ULF Waves in the Magnetotail
Observed by LSM
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Frequency (Hz)

Wavelet spectrogram of
LSM data (magnetotail)
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Summary

We have been able to recover the archived
subsatellite and surface magnetometer data
from Apollo missions.

The observations by LSM and SBM during
conjunctions show very similar magnetic field
values. The Apollo 15 LSM saw slightly higher
magnetic field magnitude when the station was
on the sunward side in the solar wind.

LSM observed ULF waves in the magnetotail.
Generation mechanisms of these waves are
under investigation.

More effort is needed to recover the attitude
data for Apollo 16 subsatellite.



