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D. Scott reiterates the fundamentals of electrical engineer-
ing as applied to many fields of human endeavor, illustrating
when experimental knowledge has been correctly or incor-
rectly applied and where pitfalls may be expected (Maxwell’s
equations derive from Faraday’s experiments twenty equa-
tions with twenty unknowns, which were reduced to four by
H. Hertz and O. Heaviside four decades later). As Scott points
out, in engineering, the correctness of the application is
obvious; the device either works as designed or does not.
However, in less accessible environments such as space and
cosmic plasma, the information gathered is often not obvious,
insufficiently located (Earth or satellite), or incomplete. In
addition, of course, controlled laboratory experiments—the
final adjudicator in science—are typically absent in space
research. As the backdrop for this elucidation, Scott uses the
multidisciplinary origins of the plasma universe [5].

A document that is worth more than a cursory glance is
that of C. J. Ransom and W. Thornhill, who recognized many
planetary features as suggestive of marks from electrical
discharges. They report experimental results that will give
those of us who study such phenomena, and likely our
planetary geologist colleagues, good reason to ponder.

Plasma cosmology, or cosmology in the plasma universe
[6], as derived by K. Birkeland, H. Alfvén, C.-G. Filthammar,
N. Herlofson, B. Lehnert, L. P. Block, P. Carlqvist, and a host
of others since Anders Celsius first identified the aurora as an
electromagnetic phenomena nearly 300 years ago, has long
associated the plasma pinch as the progenitor of many objects
in the cosmos [7]-[9]. In the paper “The Z-pinch morphology
of supernova 1987A and electric stars,” W. Thornhill revisits
plasma cosmology adding new insights that link together
plasma phenomena ranging from auroras to supernovae.

Early work on a new theory to unify gravity and
electromagnetism is reported here by J. Brandenburg. His
Gravity Electro-Magnetism-Strong theory extends earlier
theories by Kaluza-Klein, Sahkarov, and Zeldovich. Electro-
magnetism and gravity are unified at the planck length, which
results in comparable roles for electromagnetism and plasmas
as for gravity in shaping the structures of the cosmos.
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A paper by G. Anagnostopoulos, Tenentes, and Vassiliadis
on “The Quasi-Perpendicular Bow Shock as a Temporal
Barrier and Accelerator of Magnetospheric Particles” will
appear in the October issue. With a focus on Earth’s bow
shock regions but with implications for other space plasma
shock regions, it provides a specific example of how in-situ
plasma measurements from spacecraft, in the spirit of
Van Allen’s work, place strong constraints on possible
models for particle acceleration.
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