NASA Helps Europe Study a Comet
by Dr. Tony Phillips

Europe’s Rosetta spacecraft is on its way to intercept
comet 67P/Churyumov-Gerasimenko. Comets have been
intercepted before, but this mission is different. Rosetta aims
to make history by landing a probe on the comet’s surface
while the mother ship
orbits overhead.

“Rosetta is the
European equivalent
of a NASA flagship
mission,” explains
Claudia Alexander,
project scientist
for the U.S. Rosetta
Project at NASA's Jet
Propulsion Laboratory.

“It will conduct the
most comprehensive
study of a comet ever
performed.”

Rosetta’s payload
contains 21 instruments
(11 on the orbiter, 10 on
the lander) designed
to study almost every
aspect of the comet’s
chemistry, structure,
and dynamics. Three
of the sensors were
contributed by the U.S.:

Alice (an ultraviolet
spectrometer), IES (an
ion and electron sensor),

and MIRO (a microwave Rosetta’s lander Philae will eject from the spacecraft, touch down on the comet’s nucleus, and im-
mediately fire a harpoon into the surface to anchor itself so it won’t drift off in the weak gravity.

sounder).

The main event of the
mission will likely be the landing. The 100-kg lander, which
looks a bit like a cross between NASA’s old Viking Mars
landers and a modern microsatellite, will spend two weeks
fastened to the comet’s icy surface. The European-built probe
will collect samples for analysis by onboard microscopes and
take stunning panoramic images from ground level.

“First the lander will study the surface from close range
to establish a baseline before the comet becomes active,”
explains Alexander. “Then the orbiter will investigate the flow
of gas and dust around the comet’s active, venting nucleus.”

Volume 26 Issue s

Rosetta’s sensors will perform the experiments that reveal
how the chemicals present interact with one another and
with the solar wind. Alice and MIRO detect uncharged atoms
and molecules, while IES detects the ions and electrons as
the solar wind buffets
the nucleus.

One problem
that often vexes
astronomers when
they try to study
comets is visibility. It's
hard to see through
the dusty veil of gas
billowing away from
the heated nucleus.
The microwaves MIRO
detects can penetrate
the dust, so MIRO
can see and measure
its target molecules
even when other
instruments can't.

MIRO is one of
several experiments
focused on the
comet’s structural
properties. It will
determine the comet’s
dielectric constant,
emissivity, and thermal
conductivity to
determine whether it
is made of a powdery
loose material, has a
detectable layer of
loose material, or is hard as rock.

“We want to find out whether comets have retained material
from when the solar system formed,” says Alexander. “If the
ancient materials are still there, we can get an idea of what
conditions were like at the dawn of the solar system.”

Rosetta enters orbit in 2014. Stay tuned for updates!

Check out “Comet Quest,” the new, free iPhone/iPad game
that has you operating the Rosetta spacecraft yourself. Get

the link at spaceplace.nasa.gov/comet-quest.
This article was provided by the Jet Propulsion Laboratory, California Institute of
Technology, under a contract with the National Aeronautics and Space Administration.
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If It’s Clear...
by Fulton Wright, Jr.

Prescott Astronomy Club
May 2012

You can STILL see comet C/2009 P1 (Garradd), but you will
want a medium (6 inch) telescope and dark skies. See Astron-
omy magazine, May 2012, p. 42 for a finder chart.

During May Venus goes from 26% illuminated, 38 arc sec-
onds in size, and setting at 10:35 PM to 1% illuminated, 57 arc
seconds in size, and setting at 8:16 PM. It is on its way to pass
in front of the sun on the afternoon of June 5. (See note at the
end of this article.)

On Saturday, May 5, at 7:14 PM (5 minutes before sunset) the
full Moon rises, spoiling any chance of hunting for faint fuzz-
ies for the night.

On the night of Saturday, May 12, at 1:19 AM (the 13th), the
last quarter Moon rises.

On Sunday, May 20, not only is it new Moon, but, in the late
afternoon, there will be an annular solar eclipse. The center-
line of the path of annularity passes through Page, Arizona.
If you go, you will not be the only person there. The partial
phase starts at 5:24 PM. The annular phase starts at 6:32 PM
and lasts for 4.5 minutes. The Sun (@and Moon, of course) will
be about 10 degrees above the west horizon. The Sun sets
before the exiting partial phase is over. Flagstaff is just south
of the annular path. Prescott is a little further south but will
also see a deep partial eclipse. Even though the sun is very
low, it is not safe to view directly any phase of this eclipse
without a real solar filter. My favorite is a #14 welders plate.
Sky & Telescope and Astronomy Magazine both have articles
about the eclipse in their May issues.

On Tuesday, May 22, shortly after sunset at 7:32 PM, you can
see a bunch of bright objects strung out along the western
horizon. From south to north we have Sirius (magnitude -1.4),
Betelgeuse (magnitude 0.6), The Moon (magnitude -2.4, thin
crescent), Venus (magnitude -4.3, also thin but smaller cres-
cent), Elnath (magnitude 1.7, near Venus), and Capella (mag-
nitude 0.1, somewhat higher). At 7:29 PM the 3rd magnitude
star, Zeta Tauri, will disappear behind the moon’s north-plan-
etary-west, dark limb. The sky will still be pretty light so you
will want a telescope to find it. The star will reappear at 8:21
PM from the north-planetary-east, somewhat bright limb. Sky
& Telescope, May 2012, p. 52 has an article about the occulta-
tion.

On the night of Monday, May 28, at 12:59 AM (the 29th), the
first quarter Moon sets.

Heads up for a transit of Venus on June 5. In Prescott, the
transit begins at 3:06 PM and still be in progress when the
Sun sets at 7:40 PM. You don’t have to travel anywhere to see
it (although you might want to travel to avoid clouds), but
you will want optical aid (binoculars or a telescope) and will
need a real solar filter on the front of your binoculars or tele-
scope (or in front of your eyes if you want to try to see the 1
arc minute black dot on the 30 arc minute Sun). This is not an
especially spectacular event, but it is an especially rare one.
You are unlikely to be able to view the next one on December
11, 2117.

Celestial events (from Sky & Telescope magazine, Astronomy magatzine,
and anywhere else | can find information) customized for Prescott, Ari-
zona. Remember, the Moon is ¥ degree or 30 arcminutes in diameter. All
times are Mountain Standard Time.
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Looking for that perfect weekend activity?
Why not resolve to getting involved?
Contact Dave Coshow to join the staff at GRCO

Email: grco@evaconline.org
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Annular Solar Eclipse of 2012 May 20

Geocentric Conjunction = 23:59:09.1 UT J.D. = 2456068.499411
Greatest Eclipse = 23:52:46.6 UT JD. = 2456068.494984

Eclipse Magnitude = 0.9439 Gamma = 0.4827
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Unfortunately, not many planetary nebulae show a wealth of detail in amateur telescopes - most of them appear as minuscule disks, almost impossible to
distinguish from the background stars. A fine example of this type of planetary nebula is PK 64+5.1, or Campbell’s Hydrogen Star, a tiny but surprisingly bright
object located about 2.5° north of Albireo.

Herschel never saw PK 64+5.1, nor does it belong to the NGC. Its position is not plotted on many sky atlases and most modern observing guides let it pass without
notice. What is this planetary?

In 1893, the American astronomer William Campbell was observing through a visual spectroscope at Lick Observatory, when he happened upon this strange
object in southern Cygnus. From its spectrum it was clearly not an ordinary star, but rather a tiny planetary nebula. Today we know it as Campbell’s Star, although
it is labeled on most maps as PK 64+5.1, a designation from the Catalogue of Galactic Planetary Nebulae.

Even though it is visible with small telescopes, Campbell’s Star is only recognizable as a planetary when viewed with moderately high magnification. Because PK
64+5.1 is only 5” across, an 8-inch reflector at 200x reveals just a small, 9th-magnitude grayish disk. Larger telescopes equipped with an Olll filter will also show
the nebula’s 11.3-magnitude central star.

PK 64+5.1 (Campbell’s Hydrogen Star)  Planetary Nebula in Cygnus
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The Cosmic Web

Continued from page 4 hierarchically thru gravitational instability.
As we have mentioned, the DM properties,

structure, and evolution seem to control the cosmic web.

However exactly what DM is and its connection to the cosmic

web remains a mystery.

Future paths and conclusions

The biggest advantages for future researchers studying
the cosmic web will be the use of advanced super comput-
ers, (perhaps even quantum computers) and powerful multi
wavelength telescopes, (like the Keck Cosmic Web Imager
using a 2 channel spectrograph to collect data of LSB sources
in the IGM) which should allow extremely larger amounts
of data to be utilized in the models and produce results in a
shorter period of time. In fact today we have so much data
that our current systems NI i
cannot handleitalland  [Fss
we will be busy for years
into the future analyzing
these current mountains
of data.

We have seen some data  [ea
in non visible wavelengths
but are still basically ana-
lyzing mostly in optical
wavelengths and there
are may more doors left to
open.

ever further outwards in the future, (by seeing the past) is
that this
will help

us gather
more struc-
tural data,
since the
nature of
the cos-
mic web
appears to
be length
scale re-
lated. We

Figure 9. This image contains about 500 million galaxies imaged
by the SDSS-III showing roughly 1/3 of the total survey. More
detailed data from this survey needs to be gathered and analyzed.

need to look beyond the 50-80 Mpc range
il to begin seeing the true cosmic scale of the

{ cluster structures.

Advances in cosmology and mathematical
modeling, (especially in nonlinear mathemat-
ics) of structure formation will also play a big
role in developing better and more informa-
tive models from which we can derive a better
and more complete understanding of the
cosmic web.

. -

Figure 10. Here is a simulation of the growth of DM structure
which the visible matter follows based upon the original quantum
fluctuations in the early universe

As one of the many benefits to becoming an East Valley
Aastronomy Club member, we have the following telescopes
available for monthly check-out to current EVAC members:

One aspect of observing

8 inch Orion manual Dobsonian
8 inch Orion Intelliscore Dobsonian
60mm Tasco Alt-Azimuth Refractor

For more information, or to check out onhe of these scopes,
please talk fo:
David Hatch
EVAC Prorerties Director
480.433.4217
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The Observer is the official publication of the East Valley
Astronomy Club. It is published monthly and made
available electronically as an Adobe PDF document
the first week of the month. Printed copies are available
at the monthly meeting. Mailed copies are available to
members for a slight surcharge to offset printing and
mailing expenses.

Please send your contributions, tips, suggestions and
comments to the Editor at: news@evaconline.org
Contributions may be edited. The views and opinions
expressed in this newsletter do not necessarily
represent those of the East Valley Astronomy Club, the
publisher or editor.

Material in this publication may not be reproduced
in any manner without written permission from the
editor. ©2005-2012

The East Valley Astronomy Club is a 501(c)(3) nonprofit
charitable organization.

www.evaconline.org
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