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emitted as heat.
The Cassini’s Radio Wave and Plasma Science instrument

is such a device. It passively receives and measures the radio signals
coming from the ringed planet. It also measure the radio waves
created by the Sun’s solar winds interacting with the large moon Titan.

One of the things scientist hoped to find out with this
instrument
was the ro-
tation rate
of the gas
giant. Visu-
ally observ-
ing the
c l o u d s
don’t really
give the
true rota-
tion rate of
the planet
in gas
worlds like
S a t u r n .

(Continued on page 2)

Like Earth and Jupiter, Saturn's magnetic field is formed deep in the planet's
interior. As the interior of Saturn cools, helium condenses in the liquid center of
the planet. This condensation releases heat which powers convection in
Saturn's interior. This convection powers the magnetic field.   Saturn's mag-
netic field is much weaker than Jupiter's. Saturn does generate radio waves,
but they are not strong enough to be detected at Earth. Thus, until Pioneer 11
flew past Saturn in 1979, it was not known whether Saturn even had a
magnetic field.
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Presidential Comments
Lyle Jones

At the start of the February meeting I ask
those in attendance to tell group the last time they observed.
It was not pretty, since most of us have not been observing for
some time! The members of the Delaware Astronomical
Society that came down with Bill Hanagan out observed us.
Let’s get a challenge going with DAS!  Lets see which club
can get most of it members observing over the next two
months.  Will they accept the challenge? What can we wager!

 I am pleased that the Delmarva Stargazers ap-
proved their new By-laws. Even though Tony Codella spotted
a typo—‘reside’ instead of ‘preside’. We have implemented
some of Don ‘s suggestions and hopefully a set of rules that
will serve us well for many years.

A crew of Stargazers (Don Surles, Keith Lohmeyer,
Leonard White, Dave Wells, Ron Zink, Bill McKibbon, Tony
Codella, Dave Groski, Pj Riley and Lyle Jones) got to together
at Don’s and built some grinding tables and a testing bench
and checked out grit and the mirrors.  Jim Acker was there to
give us support.   Karen Surles and Doreen Riley discussed
the food for the event. Thanks to all for their assistance.  Now
we just need the mirror grinders.  The Mirror Making Event on
is March 17Th weekend.

 Joe Cain said that he would have the registration
out for Stargaze XII (see pg. 5) within a couple of weekends.
The event is schedule for the last weekend of April and run
through May 2. Please put that on your calendar.

Bill Hanagan gave a detailed program on optics.  He
gave us two full hours of information. He will be back in March
for the second half of his Program. I need to apologize to Tim
Milligan and Jerry Truitt for not getting them into the program.
Bill’s program was packed!

Upcoming Events:

⇒ Meeting -                     Mar. 7th

⇒ Field observing -      Mar. 25th

⇒ Mirror Making -    Mar. 17-19
⇒ Star Gaze XII -        see pg. 5

Cassini - Part 3
Jerry Truitt

As astronomers we should all know what a spec-
trometer is and at least the very basics of how one works. We
probably instantly have a vision of Isaac Newton dividing light
from the Sun through a prism. Sir Isaac Newton’s spectrome-
ter is defined as a passive instrument. A passive spectrome-
ter’s analysis of light is by measuring the intensity of the
electromagnetic energy which is reflected off the surface or
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How to Join the Delmarva Stargazers: Anyone with an interest in any aspect of astronomy is welcome
NAME________________________________________________________________________________________
ADDRESS_____________________________________________________________________________________
CITY, STATE & ZIP______________________________________________________________________________
E-MAIL ADDRESS (If any)_________________________________________________________________________
Please attach a check for $15 made payable to Delmarva Stargazers and mail to Kathy Sheldon, 20985
Fleatown Rd, Lincoln, DE 19960. Call club President Lyle Jones at 302-736-9842 for more information.

The Solar System in March
Pj Riley

This month brings us the start of Spring, flow-
ers, blooming trees, and warmer temperatures.  Mer-
cury reaches it’s greatest heliocentric lat N on the
5th.  On the 27th, Mercury  will be 2° N of Luna .
Venus greatest elongation W on the 25th.  Luna 
has a penumbral eclipse on the 14th.  This will be
visible from four continents on Terra , but not here!
Mars  is 3° S of Luna on the 6th.  Saturn is in
Cancer, very close to the Beehive (M44).  Jupiter 
rises after 11PM in Libra.   Uranus is in conjunction
with  Sol  on the 1st.  Neptune is on the west of
Sol , in Capricornus, so viewing this one either.
Pluto is near Ophiuchus, so you might be able to
catch it in the early dawn.

Special treats this month, from mid-month to
end-month, Zodiacal Light will be visible in the west
in the evening twilight. On the 29th, there will be two
moon shadows on Jupiter  .

Cassini arrived at the rate by measuring the periodic modula-
tion of radio waves emitted from the core of Saturn. The
magnetic field of Saturn interacting with charged particles

generates these radio
emissions. Since the mag-
netic field is associated
with the deep interior of the
planet this is the technique
assumed to give the best
indication of rotation rate.
Like most other things on
this mission with every an-
swer we beget more ques-
tions. The rotation rate of
Saturn seems pretty sim-
ple. Remember the Voy-
ager. Well when it brushed

by Saturn it also used its radio receiver to get a rotation
period and guess what? They don’t agree.

Voyager found it to be 10 hr 39 min 24 seconds ± 7
while Cassini measured it at 10 hr 45 min 45 seconds ± 36.
Of course the big question is how and why does the big
planet change its rotation rate? We don’t have the answer
and really have little understanding about how or why this is
occurring. Hopefully as Cassini continues its study of the
planet we will get a better understanding of these phenom-
ena.

This instrument has also detected its second large
storm system with lightning deep in the lower atmosphere of
Saturn. Lightning emit electromagnetic energy across a
broad range of  waves lengths. The Swift Gamma Ray

(Continued from page 1)

observatory circling our planet discovered gamma ray emissions from
lightning on Earth. So besides visible light long radio waves are
generated which of course is why we get static on our radios during a
lightning storm on Earth.

One barrier to the radio waves, however, is Saturn's iono-
sphere, a hot, ionized layer above the atmosphere that can block low
frequency radio waves. The low frequency waves are either reflected
or absorbed by the ionosphere. The higher frequency waves can pass
right through the ionosphere, however, and subsequently be detected
by Cassini. By measuring the lowest frequencies that can be detected
by Cassini, scientists can determine the density of Saturn's iono-
sphere.

The RPWS sees at a
frequency range of 50 to
500 kHz. This light is
referred to as Saturn’s
Kilometric Radiation or
SKR. Now you may
have heard on the news
the sounds of Saturn as
they played an eerie au-
dio of what is said to be
the sound of the planet.
What they’ve done
(NASA) is shifted the
radio frequency from

100 to 300 kHz down to 0 to 3 kHz and sped up the recording so 1
second equals one rotation.
RADAR (an acronym that stands for "radio detection and ranging") is
also one of the instruments Cassini utilizes. This Radar, like the ones
we are most familiar with on Earth is an active system. Which means
it radiates radio waves in the microwave region of the electromagnetic
spectrum from different incidence angles and records the time it takes
the pulses to return to the spacecraft. Cassini receives the reflected
light for analysis and converts it to distance forming images from the
data. And just like the ones we use on Earth this system can see
through clouds, even clouds as think as the ones on Titan.

Charge Coupled Devices has also changed how these sys-
(Continued on page 6)

This image shows a rare and pow-
erful storm on the night side of Sat-
urn.   Light from Saturn's rings
(called "ringshine") provided the
illumination, allowing the storm and
other cloud features to be seen.
The storm is a possible source of
radio emissions believed to come
from electrical discharges
(lightning) deep in Saturn's atmo-
sphere. Cassini began detecting the
radio emissions, which are like

those from lightning, on January 23. At about the same time, amateur as-
tronomers reported that a storm had appeared in Saturn's southern hemi-
sphere at minus 35 degrees latitude. Cassini was in the wrong place to take
good images of the storm on the day side, since the planet showed only a thin
crescent to the spacecraft, but night side imaging was possible using light
from the rings.
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Toss Out the Old Text Books -
Slowly

Tony Cordella
The New York Times, and many other media,

reported in early February that 2003 UB313, nick-
named Xena, discovered last July, has been found to
have a diameter of ~1,850 miles, some 1/3 (~450
miles) larger than Pluto and only a tad (12%) smaller
than our moon. Like Pluto, 2003 UB313, orbits the
sun, has a moon, reflects 60% of the sunlight reach-
ing it, and its surface has methane ice. It is, however,
9 BILLION miles farther from the sun than Pluto.

The research, originally reported in the
February 2, 2006 issue of the journal Nature, utilized
the Max Planck Institute for Radio Astronomy to
calculate that 2003 UB313’s surface temperature is ~
minus 418ºF. Taken together with its optical proper-
ties and distance, the diameter was estimated (+/-
250 miles).

The point of the press coverage, however,
was not the ingenious methodology but the implica-
tions of the results: is this the 10th planet in our solar
system; or, if not, should Pluto be demoted to just a
big Kuiper Belt Object (KBO)?

Since the 1990’s, Pluto has been under pres-
sure to be classified other than as a planet and this
discovery has intensified the debate. Planet definition
strategies currently espoused include: gravitational
domination of its neighborhood, spherical, i.e., grav-
ity, shaped, or, simply, anything larger than Pluto.

Dr. Michael E. Brown of the California Insti-
tute of Technology, who discovered 2003 UB313, has
surveyed half the sky out to a distance of 10 billion
miles and found 2 other objects close to Pluto’s size.
He expects that the other half of the sky will yield
another Xena, another Pluto plus a second pair close
to Pluto’s size. If so, we could be on the threshold of
having at least 11 and perhaps as many as16 planets.

And then there’s Sedna, another Dr. Brown
discovery, that’s smaller than Pluto but with an orbit
so elliptical it ranges from 8 1/2  billion miles to 85
billion miles from the sun.  Only in the closest 2% of
its orbit is it detectable, which leaves the obvious
question: how many more Sedna’s are there?

What’s not mentioned in the planet-not planet
debate is who’s the referee, who will make the deci-
sion on what’s a planet and what’s not? Until this is
settled, we’ll have to live with the uncertainty of
whether there are 8, or 11, or 16 or . . .

Those in the science text book business may not want
to rush into editing and re-publishing just yet.  The rest of us
can line up for the planet naming contest.

Images of the four largest Kuiper belt objects from the Keck Observatory Laser
Guide Star Adaptive Optics system. Satellites are seen around all except for
2005 FY9. Without the adaptive optics system the images of the Kuiper belt ob-
jects would he smeared out so much by the earth's atmosphere that the satellites
would not be visible. Credit: M. Brown/Keck Observatory
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A New View of the Andromeda Galaxy
By Dr. Tony Phillips and Patrick L. Barry

This is a good time of year to see the Andromeda galaxy. When the sun sets and the sky fades to black, Andromeda
materializes high in the eastern sky. You can find it with your unaided eye. At first glance, it looks like a very dim, fuzzy comet, wider
than the full moon. Upon closer inspection through a backyard telescope—wow! It’s a beautiful spiral galaxy.

At a distance of “only” 2 million light-years, Andromeda is the nearest big galaxy to the Milky Way, and astronomers know it
better than any other. The swirling shape of Andromeda is utterly familiar. Not anymore. A space telescope named GALEX has
captured a new and different view of Andromeda. According to GALEX, Andromeda is not a spiral but a ring.

GALEX is the “Galaxy Evolution Explorer,” an ultraviolet telescope launched by NASA in 2003. Its mission is to learn how
galaxies are born and how they change with age. GALEX’s ability to see ultraviolet (UV) light is crucial; UV radiation comes from
newborn stars, so UV images of galaxies reveal star birth—the central process of galaxy evolution.

GALEX’s sensitivity to UV is why Andromeda looks different. To the human eye (or to an ordinary visible-light telescope),
Andromeda remains its usual self: a vast whirlpool of stars, all ages and all sizes. To GALEX, Andromeda is defined by its youngest,
hottest stars. They are concentrated in the galaxy’s core and scattered around a vast ring some 150,000 light years in diameter. It’s
utterly unfamiliar.

“Looking at familiar galaxies with a new wavelength, UV, allows us to get a better understanding of the processes affecting
their evolution,” says Samuel Boissier, a member of the GALEX team at the Observatories of the Carnegie Institution of Washington.

Beyond Andromeda lies a whole universe of galaxies—spirals, ellipticals and irregulars, giants and dwarfs, each with its own
surprising patterns of star formation. To discover those patterns, GALEX has imaged hundreds of nearby galaxies. Only a few, such
as Andromeda, have been analyzed in complete detail. “We still have a lot of work to do,” says Boissier, enthusiastically.

GALEX has photographed an even greater number of distant galaxies—“some as far away as 10 billion light-years,” Boissier
adds—to measure how the rate of new star formation has changed over the universe's long history. Contained in those terabytes of
data is our universe's “life story.” Unraveling it will keep
scientists busy for years to come.

For more about GALEX, visit
www.galex.caltech.edu. Kids can see how to make a
galactic art project at spaceplace.nasa.gov/en/kids/
galex/art.shtml.

Magazine Subscriptions
As a paid member of DMSG, you can

sign up -or- renew your S&T or Astronomy maga-
zines through the club for a discount over private
rate.  S&T, reg. $42.95, is $32.95 thru DMSG, As-
tronomy, reg. $44, is $34 thru DMSG.  See Pj Ri-
ley for details.

The GALEX telescope
took this UV image of
the Andromeda
galaxy (M31), reveal-
ing a surprising shape
not apparent in visible
light.
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All attendees are encouraged to
register in advance for this event
due to limited space and growing
popularity of the Star Gaze Star

Party. Your badges and entrance
parking permit will be sent to you

on receipt of payment.

NOTICE!
This year's Star

Gaze is at
Equestrian

Center
(See map pg 4.).

Registration Form Delamarva Stargazers Star Gaze XII

Name:__________________________________
Arrival Date ______[Fri]________[Sat]_______ [Sun]  (check one)

Phone Numbers
             Home:(____)______-_______ Day:(____)______-_______ Cell:(____)______-_______

Address:________________________________ City: _____________________ Zip: ______________________

Make/Model of Vehicle:_______________Yr___ Plate: _________ Number in your Party: ________

Attendee #2:__________________ Attendee #3:________________ Attendee #4:__________________

Attendee #5:__________________ Attendee #6:________________ Attendee #7:__________________

Use Calculation Table to arrive at total cost Amount Inclosed:$_____________

Complete form and mail with Check made out to Delmarva Stargazers to:
Joe Cain   2219 Henlopen Ave   Wilmington, DE 19804

REGISTRATION for Star Gaze XII

Pre Registration After April 1
2-3 Days 4 Days 5 Days 2-3 Days 4 Days 5 Days

1 Person $25.00 $30.00 $35.00 $40.00 $45.00 $50.00
2 Persons $40.00 $50.00 $55.00 $55.00 $65.00 $70.00

Family (3 or more) $55.00 $60.00 $65.00 $70.00 $75.00 $80.00

We are pleased to announce our
Twelfth Annual Star Gaze Star Party

from Friday April 28 through Tuesday May 2 2006 at Tuckahoe State
Park near Queen Anne, MD.  The registration fee includes camping for the observing

area, campers are permitted to park and set up by their scopes.  ALL NIGHT
STARGAZER COFFEE, as always, will be free along with a Stargazer prepared soup
each evening except Sunday which will be a fish fry. Sodas and hot dogs will be avail-

able at minimal cost.  There are NO hookups or electricity in the observation area.
There is power available to charge batteries. Vehicles will be restricted in the observ-

ing area after dusk as a courtesy to those who are there to observe.
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tween the space craft and Earth, with these measurements
scientist as able to learn information about the composition
and various characteristics of the materials that stand in
between the Cassini and Earth. Changes in the modulation of
the waves provide scientist with a lot of information.

"Our instrument can
measure exactly how
well you could hear
somebody talking,
and the quality of the
sound traveling
through whatever is

between you and the speaker," explains Sami Asmar, RSS
task leader. "By studying the changes in your voice as it goes
through various materials, we'd learn information on the
composition and characteristics of the door or the curtain
behind which you'd be talking. For us, the materials are the
rings of Saturn or the planet's atmosphere."
Of course this instrument has two parts, one on the space-
craft which transmits the signal and the second part on Earth,
the Deep Space Network which receives the very stable
signal sent by the Cassini.
The Radio Science instrument can measure changes in ve-
locity less than a micron per second at enormous distances

allowing scientists to gain informa-
tion on the interior structure of the
planet and its many natural satel-
lites.
Cassini is the
only deep
space mis-
sion to trans-
mit to Earth at
three radio wavelengths
(approximately 14 cm wavelength, designated S-band; 4 cm, desig-
nated X-band; and 1 cm, designated Ka-band) simultaneously.

• Mass (current best estimate) = 14.38 kg
• Peak Operating Power (current best estimate) = 80.70 W
• Peak Data Rate (current best estimate) = not applicable:

carrier only (the RSS sensing devices are on Earth at the
Deep Space Stations in California, Spain and Australia)

This concludes my report on the Cassini mission. Check out the
Cassini mission web
site http://          sat-       
urn.jpl.nasa.gov/home/                                     
index.cfm                 when you get
a chance. Don’t have a
computer or can’t get
on the internet? Go to
your local library, they
have access available
for free.  Pictures Cour-
tesy: NASA/JPL/Space
Science Institute,
NASA/JPL/University
of Iowa,NASA/JPL,
NASA/JPL/Space Sci-
ence Institute

tems operate and most can now operate in more than one
mode. Cassini’s Radar can operate in image, altimetry and
radiometry.

Each mode allows for the collection of different
types of data, from straightforward imaging to 3-
dimensional modeling to passive collection of information,
such as simply recording the energy emanating from a
planet's surface.
RADAR Sensing Instruments:

• Synthetic Aperture Radar Imager [SAR] (13.78
GHz Ku-band; 0.35 to 1.7 km resolution)

• Altimeter (13.78 GHz Ku-band; 24 to 27 km hori-
zontal, 90 to 150 m vertical resolution)

• Radiometer (13.78 GHz passive Ku-band; 7 to 310
km resolution)

RADAR Instrument Characteristics:
• Mass (current best estimate) = 41.43 kg
• Peak Operating Power (current best estimate) =

108.40 W
• Peak Data Rate (current best estimate) = 364.800

kilobits/sec.
This instrument was built for the main purpose of imaging
and mapping the moon Titan. Steve Wall, deputy RADAR
team leader says “We have pictures of Titan that look
unbelievably like Earth -- there are things that look like
rivers, lakes, mountains, craters, and maybe even volca-
noes. Considering that Titan is a lot colder than Earth, that's
pretty amazing!"

Even though the prime mission is Titan, the Radar
instrument has also return valuable information on Saturn
and it’s ring system as well.

Enough Radio instruments you say? Not yet, the
Cassini also carries the Radio Science Subsystem or RSS.
This instrument analyses radio waves as they travel be-

(Continued from page 2)

This image was pro-
duced by sending radio
signals through the
rings.

The Radio Science
Subsystem will per-
form a series of radio
occultations of Sat-
urn's rings.



March 2006 Volume 12 Number 09Page 7



March 2006 Volume 12 Number 09Page 8

Membership
List

(as of 2/15/06)

Acker, Jim
Baker, Andy
Barnes, Eric
Blackwell, Kent
Bunge, Robert
Cain, Joseph
Codella, Anthony
Dickey, Jared & Ellen
Ellis, William &

Maureen
Fick, Gary
Flynn, John & Barbara
Gardner, Richard
Gay, Martha
Godfrey, Robert
Gruen, Ralph H
Hanagan Jr., William D.
Harrison Jr., Charles
Hutton, Marc A.
Ivey, Stan
Jones, Lyle
Kennedy, Dan
Kurek, Richard
Lecuyer, Michael
Lee, Gregory
LeSage, Jacquelyn
Lohmeyer, Keith C.
Long, Steven E
McKibben, Bill
Megenity, Doug
Miller,  Joel B.
Miller, Doug
Milligan , Tim
Morgan , James
Nelson, Rocky
Nickerson , Vaughn R.
O'Neal,  Mark
Pletsch, Dave
Pomonio, Tom
Ralph  , Stanley
Richard , Jean-Paul
Riley , Paul J
Roberts, Carl
Rosenstock, James A.
Sheldon, Frank &

Kathy
Spencer, Lars
Surles, Don
Tatman, Ronald
Todd , Norman
Truitt , Jerome S
Varisco, Frank E.
Wallach, Anita & Hal
Wells , David
White, Leonard
Wood, CJ
Wright, Brian H.
Young, Teresa
Zink , Ron & Jane

If there is an error,
please contact Kathy
Sheldon or Pj Riley
(see page 3).

Above: cockeyed camera
and grating on tripod (top)
and neighbor's porchlights
used for focus.
 Below: spectra from (left
to right) Vega (spectral
class A0), Aldebaran (K1)
and Antares (M1).

Moondark for March: Astrophysics on a Tripod
Doug Miller
Much of the fun of amateur astronomy comes from trying new things. Every
year, the marketplace                     offers hundreds of new instruments and gadgets. Learn-
ing to use these challenges your observing skills and enhances the star gazing
experience.
Maurice Gavin                        is among a small group of amateurs                                        who constantly pushes the
limits of their equipment, producing amazing images of interesting stars, nebu-
lae and comets. These are not pretty pictures per se, but spectra—light spread
into its rainbow of frequencies and wavelengths. Emission peaks and absorption
bands in spectra             are interpreted by real astronomers to reveal most of what we
know—temperature, chemical composition, relative motion and even distance—
about almost everything in the sky. Apparently, amateurs like Gavin           and his     
colleagues                  can do astrophysics too.
Intrigued and encouraged by what I found, I dug out a Rainbow Optics Star                                  
Spectroscope                       diffraction grating (the photo/CCD model) and mounted it in front
of my Canon Digital Rebel 300D camera                                                       . I was about to try what is technically
known as “slit-less, wide field, objective grating, low dispersion spectroscopy.”
Using fast film and a similar set-up, I had previously captured                                spectra of several
bright stars. Now, with this digital camera fixed on a tripod aimed roughly at
Sirius, would the camera record its spectrum, widened into a colorful band
trailed due to the Earth’s rotation?
So far, the results are encouraging. It took one entire, bitterly cold evening to get
the hang of pointing my spectrograph. The camera needs to be aimed above or
below the target star since the spectrum is primarily dispersed to one side. At
the same time, the camera and grating needs to be mounted such that the
Earth’s rotation trails the star and its spectrum perpendicularly to light’s disper-
sion, that is, the long axis of the image should be oriented north-south. This is
not nearly as easy as it sounds to accomplish with the head of a typical tripod,
particularly for stars to the east or west. It is especially frustrating in the cold,
with gloves and in the dark.
On the next night, I improved the focusing enough to just start to bring out bands          
in some stars. I used a neighbor’s porch light and its sharp emission lines to
refine and recheck the focus. The zoom lens set to 55 mm and a 30-second
exposure seemed to work. Boosting the ISO-speed sensitivity to 1600 helped
record fainter stars as well. In addition to Sirius, I shot Orion’s Betelgeuse, Rigel
and the Belt, Aldebaran, Mars and the Pleiades. An early morning session
netted the first-magnitude stars of spring and early summer: Regulus, Spica,
Arcturus, Vega and, still low in the east, Antares.
That list includes stellar representatives of the common spectral types                      : B and A,
to K and M. Procyon (spectral class F), and Capella (G) are needed to round out
this list. Things to try on the next clear evening include: a longer focal length
lens for increased dispersion, determining what spectral resolution is possible,
and using the camera’s RAW file format for better dynamic range. Tools for
extracting spectra from the digital images are built-in to popular image process-
ing software such as Richard Berry and Jim Burnell’s AIP4Win 2.0                                                                       and Christian              
Buil’s IRIS                 .
So amateurs can easily do simple astrophysics with modest gear                      and a
reasonable investment of time. Said another way: equipment is important, but
the effort is more so. You naturally want the newest and best                           , but just dig out
what you’ve got and go observing. Whether it's catching tiny stellar rainbows,
completing your Messier list or knocking off a few faint NGC objects, the sky is
sure to reward your efforts.

Moondark is written by Doug Miller, published at the Moondark web site                               , and
printed in the Delmarva Star Gazers'                                     Star Gazer News                           . This document was last
revised on 26 February 2006. Text and images copyright © 2006 by Douglas C.
Miller, All Rights Reserved. This material may not be reproduced in any form
without prior permission.


