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Why May Sunspots Activity Affect
World Climates
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At a distance ‘of about 150,000,000 kilometers, the sun is the earth’
s most proximate star. At over one hundred times the diameter of the
earth, and at more than 360, 000 times its mass, the sun’ s enormity is
hard to imagine. Providing the light and heat on earth, this huge star is
the generator and
maintainer of all
life " and all life
processes on this
planet. Newly not-
ed are indications
that a solar activity
known as sunspots
may have given rise
to certain historical
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Appearing on the photospilere, the surface of the sun, and some-
times visible to the naked eyes, are sunspots, dark patches known to ex-
ist for at least 2, 000 years, although first scientifically studied in the
seventeenth century by Galileo. It was, in fact, from studying the move-
ment of sunspots that Galileo was able to conclude that the sun was a
sphere rotating on its axis. With his telescope he perceived that the sun-
spdts, which moved daily in a westerly direction, seemed to move at a
slower rate near the limb than near the center of the sun.
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Examined through a telescope, the sunspots are seen to have a dark
center or shadow, the umbra, surrounded by a lighter area, the penum-
bra. All this appears superimposed on the granulation of the photosphere.
The granules, which make up the photosphere, are the main convection
mechanism of surface energy transport from the interior, hotter areas of
the sun. Most recent theorists have suggested that sunspots arise from a
éomplex physical process determined by-the uneven nature of solar rota-
tion. Unlike the earth, which rotates at a constant rate all over the globe,
the sun, a gaseous rather than a rigid body, does not rotate uniformly.
The equatorial regions rotate once every twenty-five days, while the polar
regions take thirty-one days to complete one revolution. During this une-
ven rotation, niagnetic lines of force gei whipped up almost like cream
Being whipped in a bowl. Then centrifugal force, buoyancy, and turbu-
lence further twist the lines of force and bring them to the surface, where
they appear as sunspots.
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Magnetic

field intensities
of up to 4000
gauss have been
recorded in the
center of a sun-
spot.  Often cov-
ering areas as
large as the earth
itself, these pow-

erful  magnetic

fields are in
many cases ten times the size of the earth. The sunspots typically pro-
duce temperatures of about 3500K, which is significantly cooler than the
average photosphere temperature of 5000 K. Very bright on their own,
sunspots ‘only appear to be dark against the photosphere because they are
30 percent as bright as the sun’ s surface.
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Occurring mostly near the middle of the photosphere, sunspots are
predominantly a phenomenor; of the middle and low latitudes. The num-
ber of sunspots intermittently varies somewhat. At different times there
may be as many as a hundred of them all at once, or none at all. The life
span of smaller sunspots for the most part lasts less than a day, although
larger ones may last a week or two and sometimes as long as a month.
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Most interesting is the phenomenon of the 11. 2-year éverage sunspot
cycle. It is not known what causes this periodicity, although recent theo-
rists have proposed some convincing arguments implicating Jupiter, with

its 11. 8-year solar rotation. It is suggested that this planet may be instru-
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mental in inducing tidal action and sunspots.
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Recorded also, hewever ,'

are long periods of quiescence, the longest of which occurred over a sev-
enty-five;year period in the seventeenth century. It should not, on the
other hand, be assumed that this was the first or even necessarily the lon-
gest—period of inactivity in history. Available to support the hypothesis
of §ery long quiescent periods is isotopic carbon 14 evidence recorded in
tree rings. .
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It has been noted that periods of sunspot quiescence have coincided

with historically recorded periods of low temperature. However largely .
conjectural this hypothesis of direct correlation between solar activity and
climate may be, it remains an attractive explanation for certain historical

occurrences. One theory is that a long cold snap drove the Norse colony
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out of Greenland in the seventeenth century, thus ending Norwegian colo-
nization of North America.
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Why Could the Universe
Be Shaped Like a Soccer Ball
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The Universe could be shaped like a soccer ball, say mathemati-
cians.
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The idea is

prompted by da-
ta from NASA’ s
Wilkinson Micro
wave Anisotropy
Probe ( WMAP)
satellite . This
sees back to
when the Uni-
verse was about
380, 000 years
old, and reveals the all-pervading radiation left over from the Big Bang-
the cosmic microwave background.
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There are fluctuations in this background, like waves in the sea.
They are the legacy
of the small lumps
in the early Uni-
verse that gave rise
to stars and galax-
ies.
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An infinite Universe would contain waves of all sizes. The WMAP

did not see any very large waves. This point- to space being finite-for the
same reasons that you don’ t see breakers in your bathtub.
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The best expla-

nation for these ob-

servations is that the
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cosmos is a Poincaré dodecahedral space, says a team led by Jeffrey

Weeks, an independent {8
mathematician based in »
Canton, New York.
Mathematical models of
a spherical , solid Uni-
verse edged by 12
curved pentagons pro-

duce the patterns seen

in the background radi-
vation without any special fine-tuning,
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¥ Most physicists assume that the

Universe is infinite. But * Einstein® s

theories actually say nothing about

whether the Universe stops or not.
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A journey of 60 billion light years

across a dodecahedral Universe would

bring you right back to Earth. Like a circumnavigation of the globe, it

would be a seamless ride: there would be no obvious point at which one
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_ The most distan'/t objects would be visible in opposite directions, al-
though they wqgld" be seen at different ages. Trying to spot the same gal-
axy in two different places “would be like trying to recognize the same
person viewed at age 50 face-on, and at the age of 7 from the top of their
head,” says Weeks.
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