








Urban astronomers are always wishing
for darker skies. But that complaint is

due to light from Earth. What about the

light coming from the night sky itself?
When you think about it, why is the sky
dark atall?

Of course, space appears dark at night
because that is when our side of Earth
faces away from the Sun. But what
about all those other suns? Our own
Milky Way galaxy contains over 200
billion stars, and the entire universe
probably contains over 100 billion
galaxies. You might suppose that that

Space Place

Dark Clues to the Universe
Dr. Marc Rayman

many stars would light up the night like
daytime!

Until the 20th century, astronomers
didn'’t think it was even possible to
count all the stars in the universe. They
thought the universe was infinite and
unchanging.

Besides being very hard to imagine,
the trouble with an infinite universe is
that no matter where you look in the
night sky, you should see a star. Stars
should overlap each other in the sky
like tree trunks in the middle of a very

thick forest. Bug, if this were the case,
the sky would be blazing with light. This
problem greatly troubled astronomers
and became known as “Olbers’ Paradox”
after the 19th century astronomer
Heinrich Olbers who wrote about it,
although he was not the first to raise
this astronomical mystery.

To try to explain the paradox, some
19th century scientists thought that
dust clouds between the stars must
be absorbing a lot of the starlight so it
wouldn’t shine through to us. But later
scientists realized that the dust itself

This Hubble Space Telescope image of Galaxy NGC 4414 was used to help calculate the expansion rate of the universe. The galaxy is about 60 million light-years away. Credit: NASA
and The Hubble Heritage Team (STScl/AURA)
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would absorb so much energy from the
starlight that eventually it would glow as
hot and bright as the stars themselves.

Astronomers now realize that the
universe is not infinite. A finite
universe—that is, a universe of limited
size—even one with trillions of stars, just
wouldn’t have enough stars to light up
all of space.

Although the idea of a finite universe
explains why Earth’s sky is dark at night,
other factors work to make it even
darker.

The universe is expanding. As a result,
the light that leaves a distant galaxy
today will have much farther to travel
to our eyes than the light that left it a
million years ago or even one year ago.
That means the amount of light energy
reaching us from distant stars dwindles
all the time. And the farther away the
star, the less bright it will look to us.

Also, because space is expanding, the
wavelengths of the light passing through
it are expanding. Thus, the farther the
light has traveled, the more red-shifted
(and lower in energy) it becomes,
perhaps red-shifting right out of the
visible range. So, even darker skies
prevail.

The universe, both finite in size and
finite in age, is full of wonderful sights.
See some bright, beautiful images of
faraway galaxies against the blackness of
space at the Space Place image galleries.
Visit http://spaceplace.nasa.gov/
search/?q=gallery.

This article was provided by the Jet Propulsion
Laboratory, California Institute of Technology, under
a contract with the National Aeronautics and Space
Administration.

Samples from Itokawa
Paul KohImiller

The Hayabusa spacecraft returned samples of asteroid Itokawa in June of 2010.
The first results of the study of these samples was presented in March of 2011.
The first wide release of papers by the Japanese researchers appear in the August
26,2011 issue of Science. Some of their findings are listed here.

The most typical meteorite found on Earth is an ordinary chondrite. It was
believed that these came from the most common type of asteroid, the S-type.
That makes sense but they aren’t the same color. Instead the asteroids, such as
Itokawa, were redder than expected. Study of the returned samples solved the
problem. The asteroid has “nanoblobs” on the surface, opaque little bits that
are about the size of the wavelength of light and that causes light to scatter. In
essence, the asteroids are redder in the same way that a sunset is redder than
high noon. The cause of these nanoblobs is not certain but it appears that solar
winds are the cause. The analogy isn’t perfect but it seems that S-type asteroids
have a sun burn.

Other research solidifies the connection between ordinary chondrite meteorites
and S-type asteroids. One way to demonstrate this is to look at the detailed
mineral chemistry of the returned samples. This included scanning electron
microscope analyses and synchrotron-radiation x-ray diffraction. This research
also shows that Itokawa is actually a “reformed” asteroid, an amalgam of pieces
from the interior of a (formerly) larger asteroid.

If you are still not convinced of the source of chondrites, another study used

the oxygen isotopic composition to create a kind of signature. This signature is
found both in the asteroid samples and in samples from chondrites. Both are
depleted in the isotope 160 relative to earth materials. Another kind of signature
involved the abundance of iridium, depleted on Itokawa and ordinary chondrites
compared to carbonaceous chondrites. This suggests that S-type asteroids
condensed from the original solar nebula after elements like Iridium had already
condensed and thus were somewhat removed from that part of the nebula. This
leads one to think that the lifetime of ltokawa is something less than the age

of the solar system. This is confirmed by measurements showing Itokawa loses
between 10 and 100 centimeters of its surface every one million years.

/' Directions to Houge Park )

Houge (rhymes with “Yogi”) Park is in San Jose,
near Campbell and Los Gatos. From Hwy. 17, take the
Camden Avenue exit. Go east 0.4 miles, and turn right
at the light, onto Bascom Avenue. At the next light, turn
left onto Woodard Road. At the first stop sign, turn right
onto Twilight Drive. Go three blocks, cross Sunrise Drive,
then turn left into the park.

From Hwy. 85, take the Bascom Avenue exit. Go
north, and turn right at the first traffic light, onto White
Oaks Road. At the first stop sign, turn left onto Twilight
Drive. You will now be passing the park. Turn right at the
first driveway, into the parking lot.
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The Last Month In Astronomy

SEP-10-2011  GRAIL Launches The NASA spacecraft launched toward the moon. GRAIL is taking the slow route,
taking 3 and a half months. GRAIL is an acronym for Gravity Recovery and Interior Laboratory. Its mission is to study the interior
of the moon by careful measurements including detailed mapping of the lunar gravity. It will do this by deploying two spacecraft
in the same orbit and measuring relative velocity differences. This same technique has been used in Earth orbit by the GRACE
mission since 2002. http://www.nasa.gov/mission pages/grail/overview/index.html

SEP-07-2011  Heads Up for UARS The satellite UARS (Upper Atmosphere Research Satellite) was launched via the
Space Shuttle in 1991. It is now ready to come home. But it won’t be an easy landing. Instead, it will break up and partially
burn up in the atmosphere, probably before Halloween. This satellite measured ozone depletion, climate change and other
atmospheric phenomena. It provided conclusive evidence of the role of chlorofluorocarbons in the creation of the ozone
hole. It was decommissioned in 2005 and it was put into a “disposal” orbit so that it would not be a long-term navigation
hazard for other spacecraft. The 7 ton satellite will break up into many pieces but some of those pieces will make it to the
surface somewhere between 57 degrees North and 57 degrees South, i.e. almost anywhere. If you find a piece of the satellite
do not try to sell it on EBay, don’t make it into a coffee table, in fact, don’t even touch it. http://cosmiclog.msnbc.msn.com/
news/2011/09/07/7651951-7-ton-nasa-satellite-set-to-fall

SEP-07-2011 SN 2011fe The supernova PTF 11kly (aka SN 2011fe) is the brightest SN visible in the Northern
Hemisphere in about 40 years. It is in the Pinwheel Galaxy, M101. This galaxy is near Alkaid, the last star in the handle of the
Big Dipper. As this is written it is between 11 and 10 magnitude and it may get brighter. An astronomer on the PBS news hour
says that a 6 inch telescope can see it and binoculars with 20mm optics can also see it. (see photos below)http://www.pbs.org/
newshour/bb/science/july-dec11/supernova 09-07.html

SEP-02-2011  Eyes on the Solar System  NASA has released a new tool called “Eyes on the Solar System”. This web
application gives the user a way to experience the solar system as they are on a NASA spacecraft. http://www.jpl.nasa.gov/news/
news.cfm?release=2011-277

AUG-26-2011  Hyperion Viewed The Cassini spacecraft took new pictures of the irregularly shaped Saturnian moon
Hyperion. This was Cassini’s second closest approach of this moon, a distance of 15,000 miles. The moon tumbles so chaotically
that it was impossible to predict what face of Hyperion would be viewed during this encounter. The closest encounter was back
in September of 2005. It’s next flyby will be twice as far as way and it will have occurred by the time you read this. http://www.jpl.
nasa.gov/news/news.cfm?release=2011-266
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It Must Be Astronomical ...

School Star Parties

Completed Events

New Planets

As this issue went to press we learned that a

Total Good Partial | Cloudy | Cancel

European exoplanet study has found 50 new Sched. |sky Success | Fail at noon
planets. Of these, 16 are in the so-called “super :
earth” category and one appears to be in a Jul 0
habitable zone. These planets were found using Aug 1 1
the same radial velocity technique that has found S

L ep 0
most exoplanets but it is from HARPS, a European

Total 1 1

project using a telescope in southern Chile. For
more information see http://www.eso.org/public/ Scheduled
news/eso1134/. NASA/JPL PlanetQuest says that

564 planets have been found but the number of >ep !
earthlike planets is still 0. Note, this planet count Oct >
does not include the planetary candidates found Nov 12
by the Kepler project. That project claimed about Dec 2
1000 candidates last spring. Because of the location
of the sky surveyed, HARPS and Kepler cannot look Jan 1
at the same stars. Viewing an exoplanet using both Feb 3
radial velocity and transiting techniques allows Mar 2
astronomers to better characterize the planet.
Total 26
As of mid-September
L
SVALS Hiatus I
Andrew Fraknoi says the Silicon Valley Astronomy oaners
Lecture Series is taking a year off while the Foothill The loaner program offers members a means to try
College’s Smithwick Theatre is being renovated. The scopes of various sizes and technologies before you buy.
Series will resume with the 2012-2013 school year. For more information please see the loaner program

web page: http://www.sjaa.net/loaners.shtml
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