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Mercury’s
magnetic field is
fading fast—Ilatest
spacecraft data
confirm evidence
for a young solar
system

D. Russell Humphreys

ike everything in the heavens,

Mercury’s magnetic field continues
to declare the glory of God. Two NASA
spacecraft have visited that planet.
The first was Mariner 10, which
flew by Mercury three times during
1974 and 1975. It took brief magnetic
measurements during each flyby. They
showed that Mercury has a significant
magnetic field, about 1% of the strength
of Earth’s magnetic field.

That startled uniformitarian (long-
age believing) scientists, because
they had calculated that Mercury was
small enough for its assumed fluid
core to cool and solidify during the
billions of years they declare that the
solar system had existed. A fluid core
is essential for the ‘dynamo’ theory,
their unfinished explanation for how a
planet might maintain a magnetic field
for the alleged billions of years. A few
years ago, deep-space radar studies
of Mercury’s wobbling (‘libration”)
showed that it does indeed have a
molten core.'! But instead of taking
that as evidence the planet is young,
uniformitarians now conjecture that its
core consists of a mixture of materials
that has a significantly lower melting
point than other planetary cores, low
enough to keep it molten for the alleged
billions of years. Over the decades,
there have been many conjectures about
how a magnetic ‘dynamo’ could be
working in the planet.?

However, the flyby information
Mariner 10 collected was not enough
to determine important details about
Mercury’s field, such as the location
of its magnetic poles and whether the

field might be offset from the planet’s
centre, as is the case for some other
planets. Consequently, analysts had to
make assumptions about those features
in order to make rough estimates of the
strength of the source of the planet’s
magnetic field, a large loop of electric
current in the core.

The creation of Mercury’s
magnetic field

In 1983, eight years after the first
Mercury flybys, [ published a theory in
a creation science journal about how
God may have created the magnetic
field of the earth.’ Based on Scriptures
that could suggest that God created the
earth first as water and then converted
the water into its present materials
(by nuclear, chemical, and physical
transformations), I suggested that He
created the water molecules with all
their hydrogen nuclei spinning in the
same direction. (Not all creationists like
this idea; see note below.*) That would
produce a magnetic field remarkably
close to what is needed to explain the
earth’s magnetic field today after 6,000
years of decay at its observed rate. In
the transformations that immediately
followed, the spins would cease to be
oriented, but the magnetic field would
preserve itself (according to the normal
laws of electricity and magnetism) by
starting an electric current in Earth’s
core. The electrical resistance of the
core would then wear the current down
over thousands of years, producing
the observed decay of the magnetic
field. The theory would not work with
different initial materials or an age
much different than 6,000 years.

Encouraged by the success of
this idea, I published a paper in 1984
applying it to the magnetic fields of the
sun, moon, and planets.® The theory
worked remarkably well for the global
magnetic fields that had already been
observed by spacecraft (and moon
landings) up to that time. Recently
I extended the theory to other solar
system objects and heavenly bodies
outside the solar system. It continued
to work well there, too. I published a
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summary of all the results, from Earth
to galaxies, in 2008.°

But there were magnetic features
and planets not yet closely examined
by spacecraft in 1984. So that paper
made four scientific predictions about
what future spacecraft would measure
if the theory were true. Three of the
predictions have been verified. The
fourth has to do with Mercury. Starting
from the initial strength given by my
theory, I calculated the decay half-life
necessary to decrease during 6,000
years to the strength observed in
1975. Using that half-life, I estimated
what Mercury’s field would be when
future spacecraft might visit the planet
again. By 2011, the field would have
decreased by 4-6% from its 1975
value.”

MESSENGER zooms by Mercury

The second NASA spacecraft to
visit Mercury was MESSENGER,?
built and steered by the Jet Propulsion
Laboratory and Johns Hopkins
University Applied Physics Laboratory.
It flew by Mercury three times during
2008-2009 (figure 1), in preparation
for its final insertion into close orbit
around Mercury early in 2011. Two of
the three flybys yielded magnetic data,
but as before, not in enough detail to
nail down the locations of the magnetic
poles or whether the field was offset
from the centre. But the rough estimates
of the field’s strength suggested it was
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Figure 1. Image of Caloris basin taken by
MESSENGER spacecraft flying by Mercury
in 2008.
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down significantly from 1975, possibly
by more than my prediction.’

MESSENGER orbits Mercury

A little over a year ago, on 18
March 2011, MESSENGER entered a
near-polar orbit of Mercury, dipping
to as close as 200 km above the
north geographic pole and swinging
out to 15,000 km above the South
Pole. A week later it began gathering
magnetic data, and it has been doing
so continuously for hundreds of orbits,
bringing it over the entire surface of
the planet. After six months, an article
in the journal Science summarized
the results.!® MESSENGER confirmed
two important features of Mercury’s
magnetic field:

1. The field’s axis lines up with the
planet’s rotation axis within a few
degrees. That means its magnetic
poles and its geographic poles
essentially coincide.

2. Outside the planet, the field is like
that of a tiny but strong bar magnet
(a pure ‘dipole’, having only two
magnetic poles) offset north from
the planet’s centre by 484 (£11)
km, 20% of the planet’s radius.
That indicates the field over the
North Pole is considerably stronger
than the field over the South Pole. "

These discoveries mean the
source of the field is a thick, diffuse
ring of electric current a few thousand
kilometres in diameter, circulating
westward (figure 2) in the core. The
ring’s axis points north, and it is offset
north of the centre.!> Knowing this
allowed the authors of the Science
paper, Anderson et al., to estimate the
strength of the source fairly accurately

I could give you the numerical
strengths, but what we want to know
is how much the source strength
changed since 1975. Anderson et al.
seem reluctant to tell us that clearly.
After giving their best estimate for the
strength of the offset, non-tilted dipole
of'today, the authors report that is about
27% lower than the strength from an
analysis'® of the 1975 data that assumed
a dipole with no offset and significant
tilt. That doesn’t give us a direct ‘apples
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to apples’ (as opposed
to ‘apples to oranges’)
way to compare the
results from the two
spacecraft. What
Anderson and his
co-workers should
have done was to re-
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analyze the 1975 data'*
assuming the same tilt
(essentially zero) and
offset they measured in
2011, since those fac-
tors probably haven’t
changed much in the
last four decades.'’
That is what I did,
in a simple way,'¢ to
calculate the degree of change of the
field strength. My result: Mercury’s
dipole is 7.8 (£ 0.8)% weaker'” in 2011
than it was in 1975.

Grappling with the
implications

The decrease is amazing—
astonishingly fast for something as
big as a planet’s magnetic field. For
comparison, the decline of Mercury’s
dipole strength is four times faster than
that of the earth. The uniformitarian
‘dynamo’ theories have as yet offered
no clear explanation for the rapid
and steady decline in Earth’s field,
so the theorists should be quadruply
troubled by Mercury’s fast-fading
field. Embarrassment over this near-
catastrophic decrease may be the
reason the Science article (and the
MESSENGER website article in the
same reference) obscures it.

The change is somewhat larger
than the 4-6% 1 was expecting for a
simple (constant half-life) exponential
decay from my theory’s initial value for
Mercury’s field 6,000 years ago. The
additional few percent may be due to
an increasing decay rate (non-constant
half-life). That could be caused by
a slow heating of Mercury’s interior
since creation, perhaps due to decay
of radioactive elements in its core.'s
The heating would increase turbulence,
which would destroy magnetic energy
more rapidly now than earlier. That
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Figure 2. Source of Mercury’s magnetic field is an offset
(exaggerated here) ring of electric current within its core (crust
and mantle not shown).

would increase the effective resistivity"
of the core as the millennia passed.

In any case, today’s observed high
decay rate is in the right ‘ball park’
for Mercury’s likely core size*® and
electrical resistivity.?! It points strongly
to a short-lived field, created only
thousands, not billions of years ago.
I am convinced God gave Mercury’s
magnetic field, and the magnetic fields
of all the heavenly bodies, as signatures
on His handiwork.
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Is Archaeopteryx
a feathered
dinosaur?

Michael J. Oard

Practically all paleontologists think
of Archaeopteryx as the first bird or
the missing link between dinosaurs and
birds. The fossil is used as a showcase
for evolution.

However, Chinese paleontologists
now challenge this classification, and
instead make a case that Archaeopteryx
is a feathered theropod dinosaur.'
This belief is based on the finding of
an Archaeopteryx-like fossil in China
called Xiaotingia zhengi (figure 1), the
affinity of which is supposedly with the
early theropod dinosaurs and feathered
dinosaurs. The new fossil is said to
resemble theropod dinosaurs and, just
like Archaeopteryx, it has teeth, claws
on its wings, and a vertebrate tail. But
the new fossil still has many features
of birds, such as: feathers; small size;
boomerang-shaped wishbone; and
features of enantiornithines, unique
fossil birds.

Based on questionable
phylogenetic analysis

To back up their claim, the Chinese
paleontologists have used numerical
phylogenetic analysis, cladistics, that
compares anatomical features of many
individuals. The idea is that the more
similar the fossils, the closer they are
related by evolution. But the researchers
also admit: “It should be noted that our
phylogenetic hypothesis is only weakly
supported by the available data.””? They
go on to add that other phylogenetic
analyses have demonstrated just the
opposite, that Archaeopteryx is a basal
bird: “Although Archaeopteryx is placed
within the Avialae [basal brids] by nearly
all numerical phylogenetic studies...””
In order to attempt to weaken the
cladistics data that says Archaeopteryx
is a bird, the Chinese paleontologists
claim that some of the traits used in
the cladistics analysis are questionable.

JOURNAL OF CREATION 26(2) 2012



