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detectors that was included on board the APL satellite
SEI, which, after being successfully launched into a low-
altitude polar orbit, became known as satellite 1963-38C.

Data from that satellite resulted in the publication of
our paper, one of a series using 1963-38C data concerned
with the behavior of energetic particles trapped in the
carth’s magnetic field. The satellite also returned mag-
netometer data that allowed A. J. Zmuda and J. C.
Armstrong to obtain the first in-situ measurements of
magnetic-field-aligned currents in the earth’s magnetic
field.

In the early 1960s, attention had been focused on
questions of how the solar wind affected the overall con-
figuration of the earth’s magnetic field in space and what
were the nature and extent of the particle populations
residing in that configuration. Was the earth’s magnet-
ic field distorted and, if so, how large were the distor-
tions? How would the distortions affect trapped particle
distributions? Would such a distorted configuration form
a closed magnetic cavity or would it be open to the par-
ticles and fields from interplanetary space? Several ex-
cellent qualitative results indicated that distortions would
exist and would be expected to be large at high altitudes.
It was during this exciting and exploratory phase of space
research that satellite 1963-38C was launched in Septem-
ber 1963.

Our initial studies of the temporal and spatial varia-
tions of energetic electrons measured by 1963-38C
showed that (a) the intensity found at a given geomag-
netic latitude on the local noontime meridian was higher
than that found at the same geomagnetic latitude on the
local midnight meridian, and (b) the intensity difference
decreased as the geomagnetic latitude decreased. Those
two facts plus results from earlier published work con-
cerning the earth’s magnetic field configuration by my
colleague, Gilbert D. Mead of NASA’s Goddard Space
Flight Center, led me to a possible explanation of the
electron observations.

Together, Gil and I performed the analyses that were
the subject of our paper. We were able to obtain an ana-
lytical description of the global geomagnetic field con-
figuration that consistently explained the energetic
electron observations, using only the simple assumption
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of normal charged particle motion in a magnetic field.
Our paper appeared in the same issue of the Journal of
Geophysical Research that contained the first descrip-
tion of the earth’s overall geomagnetic field configura-
tion based on in-situ measurements. I am happy to report
that our model bore a striking resemblance to the in-
situ observations. Using those results, I was able to con-
tinue my studies of energetic particles in the geomag-
netic field and to explain a variety of other phenomena
observed in the data.

I feel that one of the main reasons the paper has been
cited so often is that the model we presented was ana-
Iytic. Simple polynomial expressions describing the geo-
magnetic field configuration could be used by researchers
in the field without their having to resort to large nu-
merical computational models requiring sophisticated
computer techniques. Thus, the model became an early
standard in testing particle observations throughout the
earth’s magnetic field configuration. It still does a good
job of explaining many global features of the behavior
of energetic particles trapped in the magnetosphere.

However, as a general research tool, the model is out-
dated today. We know now that in order to describe the
overall magnetospheric configuration that exists around
the earth we have to include electric fields, collisional
effects, wave/particle interactions, and a host of other
plasma processes—a description not yet attained quan-
titatively. It is also recognized that the earth’s magneto-
spheric configuration represents a naturally occurring
magnetized plasma laboratory that fortunately is avail-
able to our scrutiny within the relatively accessible neigh-
borhood of the earth. This is fortunate, indeed, because
such magnetospheric systems are now known to be a
common occurrence throughout the universe, compara-
ble systems occurring at several planets in our solar sys-
tem, the extended solar atmosphere (the heliosphere),
pulsars, and perhaps galaxies as a whole.

Those bold managers who encouraged and nurtured
APL’s first efforts in space research must be delighted
by the outcome: a mature and still-stimulating APL re-
search activity in the frontiers of such basic areas as space
plasma physics, astrophysics, solar physics, and plane-
tary physics.
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