The Sun and Civilization
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It would be interesting to be able to travel back in time to ask people what
they thought the universe was like. Books and other writings show us early
views of the universe formulated over the last couple of thousand years.

But what did people before that think? We have only the monuments and
other things that they left behind.

Stonehenge as an Observatory

If you drive west and a little south from London, England, for a couple of
hours, you spot some huge standing stones alongside the roadway on
Salisbury Plain. You needn’t stop, but you will be glad if you do. These
stones are monuments from 4,000 or 5,000 years ago.




T  Part2: The Sun Through Time

The stones are now protected by fences, although visitors used to be able to walk
among them. In any case, they stand in a circle and two horseshoe shapes, with a few
odd stones in various directions. In all, there are over a dozen stones twice as tall as a
person. Each stone weighs about 25 tons.

Stonebenge, in England,
with tall standing stones,
some of which were oriented
more than 4,000 years ago
so that pairs were aligned to
astronomically significant
points.

(Fay M. Pasachoff)

The site is Stonehenge, one of Britain’s National Heritage locations. It was built in
several stages. The oldest stage, known as Stonehenge I, began about 3000 B.C.E.
when holes in the ground were dug and wood posts were placed in them. Several
hundred years later, about 2450 B.C.E., Stonehenge II was built, with the giant stones
we see today brought in from distances as great as hundreds of miles.

The circle of stones is over 30 yards (27 meters) wide. Stone lintels link pairs of these
giant stones. The horizontal links had to be raised 12 feet (4 meters) above the
ground, probably a tiny bit at a time.

What were these giant stones? Why are they here? Why are they arranged as they
are? Tradition holds that Druids prayed there, and modern-day Druids again meet
there at certain times of year.

A key to understanding Stonehenge comes from the alignment of the stones. We have
already seen that the Sun sometimes rises due east and, most of the time, rises north
or south of due east. It rises due east at the days of the equinoxes. As we approach the
summer solstice on June 21, the sunrise occurs as much as 23%:° along the horizon
north of due east. It can’t be just a coincidence that the sightline from the center of
the circle of stones toward an outlier stone almost 200 feet (60 meters) away points
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The 1999 total eclipse of the Sun, in a composite made
from electronic and photographic images to bring out the
inner coronal structure.
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A false-color space image of the corona over the face of the
Sun has been inserted at the center of the image.
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The solar spectrum, cut into a set of strips. The left side of each strip, except for the first, would really be joined
to the right side of the one above it.
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The speed of sound below a sunspot, measured by the Michelson Doppler Imager experiment on the Solar and
Heliospheric Observatory. These results of belioseismology show the sunspot on the top, with its dark umbra sur-
rounded by a lighter penumbra. Below it, we see to a depth of 24,000 km (15,000 miles). Faster sound speed
shows as red and slower sound speed as blue.

© Jay M. Pasachoff ¢ Provided by the NASA Astrophysics Data System

(Krogwaiasq) srsagdsorar] pur 1wjoS PSH/FSEN #0 J(A)



The images on this page and the next show the Sun in different wavelengths or dif-
ferent modes, all on the same day, February 8, 2001.
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lonized calcium, showing facular regions. Hydrogen-alpha, showing plage regions.
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Helium in the extreme-ultraviolet from Coronal lines of 1 million°C.
SOHO, showing the chromosphere at

about 50,000°C.

Coronal lines of 2 million°C.
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Coronal lines of 1.5 million°C.
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X-ray image from Yohkob at 3 to 5
million°C.
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The speed of sound, measured with helioseismology from SOHO. We see both the equator-to-pole variation
and the surface-to-core variation. Red indicates rotation faster than average and blue indicates slower than
average. Helioseismology reveals the internal structure.
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