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NASA RELEASES SOME UNIQUE SCENES OF THE
CENTER OF THE MILKY WAY

In celebration of the20th anniversary of the
launching of the Chandra X-ray Observatory,
NASA released several new images of the heart
of the Milky Way taken by Chandra.

The photos are colorized renditions of the
intense x-rays emanating from the central
region of gas that is heated to millions of
degrees. The hot nebular clouds contain mostly
hydrogen atoms which, when excited, give off a
characteristic red color. In the mix is a
menagerie of various bodies, such as red and
blue stars, white dwarfs, neutron stars and
black holes. That’s beside giant Sagittarius A*,
a supermassive black hole with a mass more
than 4 million times that of the Sun.

Star colors are related to their surface
temperatures. Blue stars are very hot, in the
range of 40,000 Kelvin. Red stars are cool,
around 3,000 K. Our Sun has a surface
temperature around 6,000K which produces the
yellow color we see.

So, close into the center of the Milky Way is a
lot of action. Stars and other matter orbiting
Sagr A*, and various bodies are falling in to the
black hole and radiation is blowing outward.
This produces many types of celestial bodies
and energies and a variety of colors.
[Astronomy Nov. 2019].

ASTRONOMY FEATURED IN THIS YEAR’S NOBEL
PRIZE IN PHYSICS

One Canadian-American and two Swiss
scientists were awarded the 2019 Nobel Prize in
Physics. Canadian-born James Peebles was
recognized for his elucidation of what
happened in the universe right after the Big
Bang.

Swiss scientists Michel Mayor and Didier
Queloz are credited with being the first to

discover an exo-planet. This is a planet which
orbits a distant star.

MILKY WAY CENTRAL BLACK HOLE REGION (SAGITTARIUS A*) AS IMAGED
BY THE CHANDRA X-RAY OBSERVATORY (NASA image)

2019 IS THE CENTENARY FOR THE FIRST VISUAL
VERIFICATION OF EINSTEIN’S THEORY OF
RELATIVITY

In November of 1919, English astronomer-
physicists Sir Arthur Eddington and Sir Frank
Watson Dyson announced the observation of
light being bent as it passes near a massive
body.

In April of 1919, the two scientists each led
expeditions to observe the shifting of the image
of a star as its light passed near the Sun while
the Sun’s light was blocked by the Moon during
a solar eclipse. The eclipse took place on May
29 as the two observing posts noted any
shifting of the star’s location.

Eddington’s team went to Principe island, off
the coast of western Africa and Dyson set up his
observation post at Sobral in Brazil. Einstein’s
general theory proposed that space can be bent
by massive bodies. This means that the image
of a star would be bent as it passed near the
Sun. This would show up as an apparent
shifting of the position of the star.

The two scientists made their announcement
to the Royal Society on November 6 which
showed that the star’s deflection was the
correct amount as predicted by Einstein’s
theory. [Amer. Scientist, Nov. - Dec., 2019].



p.2

FIFTY YEARS SINCE THE APOLLO 12 MISSION

Another noteworthy event in November was
the successful NASA lunar mission, Apollo 12.
The crew consisted of: Commander Pete
Conrad, Command Module Pilot Dick Gordon
and Lunar Module Pilot Alan Bean.

The Saturn V rocket lifted off on November
12, 1969. But just 36.5 seconds into the flight,
the craft was hit twice by lightening, which
played havoc with its electrical systems.
However, no permanent damage was done, and
the mission was able to continue. The Lunar
Module set down in Oceanus Procellarum,
within 600 feet of the objective target, the
Surveyor 3 lander that reached the Moon in
1967.

Conrad and Bean spent 7 hours 45 minutes on
the Lunar surface. They deployed several
advanced instruments, collected 75 pounds (34
kg) of rock samples as well as pieces from the
Surveyor 3 lander. They were surprised to see
that the lander, which left Earth with a pure
white coat, had turned brown over the 2 years
it was perched on the Moon. [Astronomy, Nov.
2019].

ADVANCES IN INTERFEROMETRY ARE
ALLOWING ASTRONOMERS TO SEE DETAILS ON
THE SURFACE OF STARS

Generally, even big telescopes see distant
stars as just pinpoints of light. Being able to see
details on a star’s surface gives astronomers
some idea of what’s happening in its interior
and provides insight as to the future fate of our
Sun. However, it can be unwise to extrapolate
the behavior of one star to all stars. Rachael
Roettenbacher, an astronomer at Yale U. says:
“Every star is uniquely complicated.”

To get around the limitations of single lens or
single mirror telescopes, astronomers are
turning to interferometry. This uses multiple

small mirrors, like individual telescopes, placed
hundreds of meters apart and directs their light
to a central hub where the light waves overlap
and interfere with one another. The complex
pattern is straightened out by computer
programs to produce a coherent image. The
result matches what would be obtained by a
single large telescope with an aperture equal to
the many meters separation of the individual
small mirrors.

In 1921, physicist Albert Michelson and
astronomer Francis Pease used interferometry
to measure the diameter of the supergiant star,
Betelgeuse. Current instruments are getting
very sophisticated, but there are only a few
established world-wide because they take up a
lot of space and they are expensive. Some
noteworthy interferometric facilities are located
at Mount Wilson, California, Northern Arizona,
and at the Atacama Desert in Chile.

The latter facility has revealed surface
features on the red giant Pil Gruis, which is
believed to resemble the status of our Sun just
before it blows up to form a planetary nebula.
Similar surface studies were done on the red
giant Antares in Sagittarius.

If the technology continues to improve, one
day we may be able to see the surfaces of
exoplanets. Imagine being able to see oceans
and continents on another planet. However,
we must remember that if distances are
measured in light years, we may be seeing a
planet in its ancient history. [Sky & Telescope,
Nov. 2019].

BIRTHDAYS IN NOVEMBER:

Edwin Hubble (Amer.), b. Nov. 20, 1889, d.
Sept. 28, 1953. Proved that there were galaxies
outside of our Milky Way; that galaxies were
moving apart more rapidly at increasing
distances (Hubble Law); classified galaxies
according to shape.

Frederick William Herschel (Eng., German
born). b. Nov. 15, 1738, d. Aug. 25, 1822.
Proposed that the Milky Way was a flattened
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disk. He was the father of John Herschel, who discovered Uranus (1781).
Carl Sagan (Amer.), b. Nov. 9, 1934, d. Dec. 20, 1996. Astronomer who popularized astronomy for the
public. Promoted attempts to contact cosmic intelligent beings.
Christian Doppler (Aust.), b. Nov. 29, 1803, d. Mar. 17, 1853. Mathematician and physicist. Observed
that the frequency of light depends on the relative speeds of the source and observer.
Edmond Halley (Eng.), b. Nov. 8, 1656, d. Jan. 14, 1742 (new style calendar: b. Jan. 4, 1643, d. Mar. 31,
1727). Mathematician, meteorologist, astronomer. Computed the orbit of Halley’s Comet.
Harlow Shapley (Amer.), b. Nov. 2, 1885, d. Oct. 20, 1972. Studied the Milky Way shape and size as well
as globular clusters and Cepheid variables.
Vesto Slipher (Amer.) b. Nov. 11, 1875; d. Nov. 8, 1969. Astronomer who performed the first redshift-
based radial velocities of galaxies, later corroborated by the work of Hubble.

MOON PHASES IN NOVEMBER: First Qtr.: Mon. the 4™; Full (Beaver Moon): Tues. the 12™; Last Qtr.:
Tues. the 19™: New: Tues. the 26™.

THE PLANETS IN NOVEMBER: Low in the southwest, and about 30 minutes after sunset, Venus begins
to make its appearance, briefly at the beginning of the month; but brightly at magnitude -3.8. It heads
eastward toward Jupiter (mag -1.9), and the gap between the two planets narrows until the 2324
when we see a dramatic conjunction with Venus just 1.5 degrees south of the gas giant. The crescent
Moon joins the pair on the 28" for a beautiful sight. Saturn trails to the east of Jupiter and Venus. Its
rings are still tilted nicely for viewing by people with telescopes. In the east, in the pre-dawn sky we see
Mars make its appearance and it rises earlier throughout the month. Mercury pops up with the Sun on
the 11th and performs its unique transit which can be viewed by people across the U.S. For those on
the east coast, Mercury will begin moving across the Sun around 7:35 a.m.; for west coast viewers the
transit will already be in progress as the Sun rises. Never look at the Sun with naked eye or optics
without proper protection!! Mercury is too small to see against the Sun without optical aid.

LEONID METEOR SHOWER: The Leonids peak before dawn on the 17™, Unfortunately, the Moon, in its
waning gibbous phase, will be nearby. That will bleach out the sky somewhat and reduce the number of
meteors that we might see.

DAYLIGHT SAVING TIME ENDS ON THE THE 3"°. Set your clocks back by one hour.

FORSYTH ASTRONOMICAL SOCIETY: Meetings are held the second Wednesday of the month at 7:30
p.m. at Kaleideum North (formerly SciWorks). Visitors are welcome. A program of general interest to
amateur astronomers is given as part of the meeting. Check the FAS website to learn about special
activities such as public observations. Outdoor activities are always subject to cancellation due to
unfavorable weather. Check the website (www.fas37.org) for any scheduling changes, or call the
Kaleideum front desk: 336-767-6730 ext. 1000 The November meeting will take place on the 13".
Special events for November: On Monday, the 11", members of FAS will set up solar telescopes near
the parking lot at Kaleideum North (formerly SciWorks) to observe the transit of Mercury. The public is
invited to join in to watch this special event. The transit is to begin at 7:36 a.m., so, it is advised that you
check the FAS website or call the Kaleidem front desk to see when the gates will be opened.

There will be a telescope workshop held on Sat. the 23 from 1 to 4 p.m. at Kaleideum. Learn all about
how to use telescopes and binoculars to study the heavens.

On Saturday, the 23" FAS will hold public observation at Pilot Mountain State Park: Sunset to 10p.m.
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