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Importance of Planetary Observations by Amateurs

Freedom to observe solar system objects for extended periods of time, unlike many
professionals who often face time and funding constraints.

Systematic, standardized observations provide a long-term, continuous record of changing
aspects of solar system objects.

Provide a vital “missing link” through comprehensive observational coverage, since poor
positioning of spacecraft cameras, or unfavorable solar illumination, sometimes gave
professionals incomplete views or isolated “snapshots” in time of solar system objects.

Earth-based monitoring by amateurs of changing atmospheric features on planets like
Saturn have often helped professionals select targets for high-resolution spacecraft imaging.

In addition to systematic, simultaneous visual observations, some observers have produced
remarkably detailed images of planetary phenomena in different wavelengths of light with
CCD cameras and webcams, which are highly useful to the professional community.

The ALPO serves to encourage and coordinate regular, systematic investigations of the
Sun, principal planets, and other members of our solar system with instrumentation readily
available to amateur astronomers.
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Suggested Instrumentation for Observing Saturn

Telescopes should have excellent, precisely-aligned optics, with apertures of at least 10.2
cm (4.0 in) for refractors and 15.2 cm (6.0 in) for Newtonian reflectors and catadioptrics
(although remarkable work has been done with much smaller apertures).

A sturdy equatorial mount with slow-motion controls and a clock-drive is highly desired.
“Go-To” mounts are not essential for most planetary work (i.e., save the money and spend
it on more aperture).

Color filters (Wratten or Schott) of known wavelength transmission, plus a variable-density
polarizer. For achromatic refractors, use a filter that suppresses the secondary spectrum.

Astronomical AlImanac or access to a suitable printed or electronic ephemeris.

Digital imaging equipment (e.g., webcam, digital or video camera, or CCD imager). IR
blocking filters are suggested.

A laptop computer with applicable software for capturing, stacking, manipulation, and
processing of images of Saturn.
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Keys to Meaningful Results

Maintain accurate records of your observations, and always include basic information such
as image orientation, date and time (UT), location of the observing site, telescope,
magnifications, filters, etc.

Don't forget to make estimates of the seeing and transparency conditions using standard
ALPOQO criteria.

Send originals of all data to the ALPO Saturn Section for analysis periodically during an
apparition. Electronic submittal of images and scanned drawings is strongly encouraged.

Form the habit of making regular systematic observations to improve continuity in the
observational data. Widely-spaced observations in time, or those that are poorly-planned,
usually have minimal scientific value.

Strive for simultaneous observations (i.e., independent, systematic studies by two or more
observers using similar methods and equipment on the same date and at the same time).

Start observing early in an apparition when Saturn has just emerged from the solar glare,

continue through opposition, and persevere until the planet again nears conjunction with
the Sun.
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Some Achievements by ALPO Saturn Observers

Visual observations show that distinct belts & zones are not just occasionally seen on
Saturn, and discrete global & ring phenomena is more obvious with color filters and a
variable-density polarizer.

-

Larry Owens RED GREEN BLUE

Cassini's and Encke's divisions are not the only such “gaps” in Saturn’s rings (e.g., several
“Iintensity minima" in the rings were routinely seen by amateurs prior to the Voyager
missions).

. D. Peach

Ring C can be seen as well as imaged at the ansae and in front of the Saturn’s globe with
small-to-moderate apertures.

P Lazzarotti
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Analysis of long-term observations of recurring dark features and bright spots have
revealed a pattern to atmospheric outbursts on Saturn.

— . The
Great White
Spot
of 1990

IMiyazaki Pic du Midi

Analysis of CM data collected for long-enduring spots on Saturn suggests a definite
variance in the rotation rates of the SEB and NEB.

Over a Saturnian year (29.5 Earth-years) belt and zone intensity data reveal a subtle
seasonal effect on the planet.

The very tenuous Ring E outside Ring A was seen by amateurs prior to the Voyager flybys.

Amateurs periodically reported dusky radial "spokes" in Ring A and B prior to VVoyager.

Recent
observations

of radial
ring “spokes”

e
SRobbins RVandebergh
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» The bicolored aspect of the rings and curious azimuthal brightness asymmetries in Ring A
have been seen visually as well as being captured on film and with digital imagers.

CCapen CSherrod
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Current ALPO Saturn Observing Programs

Visual numerical relative intensity estimates of belts, zones, and ring components.

Full-disc drawings using standard ALPO observing forms.

Central meridian (CM) transit timings of atmospheric details in belts and zones

Estimates or measurements of belt and zone latitudes and changes in width.

Colorimetry and absolute color estimates of globe and ring features.

Observation of Cassini's, Encke’s, and Keeler’s divisions plus "intensity minima" in the rings.

Systematic monitoring the rings for the curious “bicolored aspect” and azimuthal brightness
asymmetries around the circumference of Ring A.

Observations of stellar occultations by Saturn's globe and rings.
Specialized studies of Saturn during edgewise ring orientations.
Visual observations and magnitude estimates of Saturn’s satellites.

Multi-color photometry and spectroscopy of Titan to confirm a rotational light curve variation
of 7% at 940nm noticed since 1990-93.

Regular digital imaging of Saturn and its satellites in addition to regular visual observations.
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2004-09 Professional-Amateur Cassini Observing Patrol

- The Saturn Pro-Am effort began on April 1, 2004 when Cassini started observing the planet
at close range, and observers are encouraged to participate in the following projects as the
Cassini mission continues this apparition and beyond:

0 Using classical broadband filters (Johnson UBVRI system) on telescopes with suggested
apertures > 31.8cm (12.5in), observers should image Saturn through a 890nm narrow: band
methane (CH,) filter.

0 Observers should image Saturn every possible clear night in search of individual features,
their motions and morphology. Resulting data serve as input to the Cassini Imaging| system,
thereby suggesting where interesting (large-scale) targets exit.

0 Suspected changes ini belt and zone reflectivity (I.e., intensity) and color will be alser useful,
so visual observers can play a vital rele by making careful visual numerical relative intensity.
estimates in Integrated Light (no filter) and'with color filters of known transmission.

0 The Cassini team will combine ALPO images with) data frem the Hulbble Space Telescope
and frem other professional ground-based ebservateries.

0 Observations should continue to be submitted right away ter the ALPO! Satunn Section for
Immediate dispatch to the Cassini team.

February 23, 2009 ALPO Saturn Section 10



Saturnian Geocentric Phenomenain UT
2008-09 Edgewise Apparition

Conjunction 2008 Sep 049 UT

Opposition 2009 Mar 08¢

Edgewise Orientation of the Rings 2009 Sep 049 single passage of Earth thru ring plane S — N
(unfavorable since Saturn is just two weeks

Conjunction 2009 Sep 174
Opposition Data:

Equatorial Diameter Globe 19.6”

Polar Diameter Globe 17.6"

Major Axis of Rings 44.6"

Minor Axis of Rings 2.0"

Visual Magnitude (m,) +0.5m,

B (ring tilt) —2.6°

away from conjunction with the Sun)

Saturn is in the constellation Leo this
apparition

The ring tilt (value of B) ranges
between a maximum value of -4.2°
(2009 May 13) and 0.0° (2009
September 04)

Next Edgewise Orientation of Saturn’s Rings

2025 Mar 23 Single passage of Earth thru ring plane N — S (unfavorable since Saturn is
again too near conjunction with the Sun)

Unfortunately, observers will have to wait until the 2038-39 apparition to see another triple
passage of the Earth through the plane of Saturn’s rings as occurred back in 1995-96!
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Standard Nomenclature of Satur ing Fe
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S5Te/ SPR
SSTeB SPB Moty
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A8 (Keeler's Gap)
AD or B10 (Cassini's Gap)
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=
it

10h 14m 13s (Equatorial regions of the Globe - EZ, EB, SEB, NEB)
10h 38m 25s (Regions North or South of System l)

-
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System |
System |l

February 23, 2009 ALPO Saturn Section



STrZ White Spo STrZ White Spot

Saturn

December 7, 2007 20:08UT

I1:356 1E251 1-291 S:8/M10T: 4/5
@ Christopher Go (Cebu, Philippines)

Saturn 2008/01/18 02:28 UT
SATURN 2008 February 11. David Arditti, Stag Lane Observatory, Edgware, Middlesex, UK Cl4 @ f/44 Skynyx 2.0M

Astronomik LRGB filters
C-14, Lumenera SkyNYX 2-0, Trutek R, G & B filters, IR block Pcasguinha

SEBZ White Spot
(more prominent
in red wavelengths)

R 01:14 11I=250.3
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SATURN 2008 Feb 24 David Arditti, Stag Lane Observatory, Edgware, Middlesex, UK

- T,

00:22 IR 00:31 R

(RIG(UV)

C-14, Lumenera SkyMYX 2-0,
Trutek R, G & Bfilters.

Bader UV filter (320-390nm).
Astronomik IR filer (804nm)
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South Pole

Mote: Twao white spots recorded STrZ White Spots D. Parker
in Southem Zone. The larger Coral Gables, FL

N N 16-in Newt @@ f- 22
fragmented spot has been monitored SKYny» 2.0 camera

by ALPO for the last 5 months. The Astrodon Filters:

R=l Series
smaller one to the West is new. L GRESanes
LRGB Image

aocm SCT 2008-04-30: 03:18UT Dia 18.7 De -9.9

S3M10 T4/6 CMI 154.3° CMII 68.6° CMIII 284,37 Ls 344 Mag 0.5
DEK21AF04.AS, Registax 4, Pic Window 2.5, UV/IR block

Jim Melka St. Louis, Mo. 1000 color frames

STrZ White Spots

SATURN May 8, 2008 0336UT Paul
Maxson M2560 F130. CM 1= 78.5
CMII=94 CMIIl =310 D =18.4".
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5 May 2008
01:24:46 UT

l—l— STrZ White Spots

Seeing: 6
Trans: 4

wind 5. 0-7 kts.
AN: 74 degs.




Edgewise Presentations of Saturn’s Rings

Saturn’s revolution period about the Sun is 29.5Y, and the angle of the rings relative to the
Sun varies by £26.7°.

During this period the intersection of the orbit of the Earth and the plane of the ring system
takes place only twice, at intervals of 13.75Y and 15.75V.

Since the rings are so thin (~100m thick) when edge-on, they appear to disappear when
viewed with a small telescope.

The two periods are of unequal length due to Saturn's elliptical orbit about the Sun.

In the 13.75Y period, Saturn’s S pole and S ring face are inclined toward Earth; Saturn
reaches perihelion during this span (e.g., 1996 to 2009...perihelion of 9.0AU in July 2003).

In the 15.75Y period, Saturn’s N pole and N ring face are tilted toward Earth; Saturn reaches
aphelion during this time (e.g., 2009 thru 2025...aphelion of 10.1AU in April 2018).

The last edgewise presentation of the rings occurred in 1995-96, which was extremely
favorable and well-observed by the ALPO Saturn Section.

This year, as the Earth crosses the ring plane on September 4™, Saturn is only 11° E of the
Sun with conjunction only two weeks away, making observations very unfavorable.

The next edgewise orientation of the rings occurs on March 23, 2025 with Saturn just 10° W
of the Sun with the planet lost in the overwhelming solar glare.

Unfortunately, the next favorable edgewise apparition won't occur until 2038-39!
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Observations During Edgewise Ring Apparitions

* |tis interesting to see just how close to the theoretical edge-on date the rings can be seen
or imaged with a given telescope, and there is a general asymmetry with respect to the
extent, appearance, and brightness of the rings of Saturn at edgewise orientations.

e Saturn ring plane crossings are worthy of scientific study because when the rings are nearly
edge-on to Earth, the glare from the rings is reduced considerably, and faint objects near
Saturn, such as moons, are easier to see.

Enceladus Rhea Dione
Tethys Tethys
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Observations During Edgewise Ring Apparitions

Months before and after the ring plane crossings, unique observations of Saturn, its rings
and moons can be made from Earth that are available at no other time, some within the
realm of amateur work, such as:

v

v

v

This is the best time to discover a new moon around Saturn (13 of Saturn's moons
have been discovered around the time of a ring plane crossing).

A large number of eclipses, transits, and occultations of the satellites by Saturn occur
at small ring inclinations, and accurate timings of these events are used to improve
ephemerides of the satellites.

* NOTE: Predictions for Saturn’s satellites Mimas, Enceladus, Tethys, Dione, Rhea,
Titan, and lapetus are available on the Saturn page on the ALPO website.

The cloud-tops of Saturn are more easily observed without the glare from the rings, to
include photoelectric photometry of the globe.

The morphology and visual numerical relative intensity of belts and zones in the N and
S hemispheres of the globe can be compared more readily with one another.

Direct observations of the thickness of the main rings can be performed.

The tenuous E and G rings may be observed or imaged from Earth, which are normally
obscured from the glare from Saturn's rings.

The small inner moons of Saturn (Prometheus, Pandora, Janus and Epimetheus) can
be observed with greater precision by the largest professional telescopes.

Observations of the dark side of the rings and of Ring C are possible during a ring
plane crossing event.
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Saturn: Titan Transit!
January 7, 2009 19:50UT

1 11:34 315 S:7/10 T 4/5

@ Christopher Go (Cebu, Philippines)

Christophe Pellier $89/10 T5/10

Altitude 39- 46°
4 JANUARY 2009 (.. 0 rain 250 Astrotelescope F732 (110 %)
Ls 353 SKYnyx 20M
Dia 185" L (UV /IR Block)
De -0,8
TETHYS

TETHYS
SHADOW

D3HA41:3 UT
1140 111 217

February 23, 2009

EZn White Spot

2008/01/07
02:10:34 UT SysI-100.3* SysIII-78,3°

C14 F11-23 DMK21AUO4
IDAS LRGE type 2
5=7-8/10 T=3/5

T.AKUTSU
Cebu Philippines

SEBZ White Spot

LRGE 2009/01/27 18:22:49(UT) 1=278.2 lll=283.5

SATURN 27 JANUARY 2009




— Saturn February 1, 2009 @ 06:41 UT

EZn White Spot

06:35UT Red 18:00UT 1: 318 11: 39 1l 281

EZn White Spot

RGB

06:41UT Green

— Information

18:10UT 12 323 1I- 44 1il- 287
Times: February 1, 2009 centered around 06:41UT
Planet: CM1:128.7° CM2:91.3° CM3:342.7° Dia:19.3”
Location: Owens Observatory, Alpharetta, GA
Conditions: Stability: 1-5/10, cloudless sky, winds
calm, 29°F, Transparancy 7/10

Optics: C14@F25.71, Televue Barlow, SBIG CFW8
Camera: Skynyx 2.0 Monochrome CCD camera
Filters: Methane(Custom Scientific 889/18nm),
IR(Astrodon 720-1000nm), Custom Scientific RGB
Notes: Notice the pronounced white spot just north
of the ring shadow. It is very pronounced in RED
light, somewhat less visible in green. The spot
07:19UT Methane shows movement toward the leading edge between
the RED and GREEN exposures.

06:45UT Blue

18:22UT 1 330 11251 11 294

Saturn: Titan Transit Egress
February 8, 2008 S: 7/10 T. 4/5
© Christopher Go (Cebu, Philippines)

Larry Owens planetographer@CEastronomy.org
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Saturn 2009 02 14

Rhea Transit

01:32ut CMI 1246 cmlll 270.2
C9,25@F25 DMK 21AF ASH disp. corr.

Seeing fairly good transp fair
Jan Adelaar @ Arnhem

Rhea

3:10:50 UT

Saturn 2009/02/14

Cl14 @ £22+ Skynyx 2.0M
Astronomik Typ II Filters
Peasquinha




Ls 354
14 - 15 FEBRUARY 2008 Dia 19,6"
De -1,8

R+IR 630+ nm

DOH28:5UT
1212 111 325

Recent White Spot activity has been paticularly
noticeable at red wavelengths

STrZ White S
pot Christophe Pellier

. 58M0 T45M10

; 3 Casseqrain 250 Astrotelescope
22H51:2UT D0 H43:5UT F/31 (110 %)

1155 111270 1220 111334 SKYnyx 2.0M




Closing Notes

While 2009 is not favorable for seeing the rings precisely edge-on, their small
inclination toward Earth provides a rare chance to view nearly equal portions of the S
and N hemispheres of the globe.

v' Comparative analysis of similar belt and zones in the S and N hemispheres is possible
with regard to their overall morphology, intensity, and width.

v Observers are already reporting differences in the appearance of the N hemisphere vs.
the S hemisphere of Saturn.

v' Activity such as white spots in the STrZ, SEBZ, and EZn have already been imaged,
and it will be interesting to watch their development with time, as well as be on the
lookout for new features that may emerge.

The small ring tilt allows viewing and imaging of transits, shadow transits, occultations,
and eclipses of satellites near Saturn's equatorial plane.

v Excellent images showing transits of Titan, Tethys, and Rhea have been received, with
more likely to come as the apparition progresses.

v It will be interesting to see what imaging with various instruments reveals, since there
Is controversy as to whether shadow transits of satellites other than Titan are visible
from Earth with large instruments (nearly all of the satellites are presumed to be too
small to cast umbral shadows onto the planet’s globe).
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A Special Event on February 24" (for some anyway)

« Titan, Mimas, Enceladus and Dione will all cross the globe of Saturn on February 24, 2009
in an extremely rare quadruple transit event.

v
v
4

The transits begin at 10:54UT with Titan, followed by Mimas, Dione, and Enceladus.
By 14:24UT all four satellites and their shadows will appear together on the globe of Saturn.

The quadruple transit will be visible from the Pacific coast of North America, Alaska, Hawaii,
Australia, and East Asia.

Amateurs in those regions may view and image the events at various wavelengths including
methane (889nm) and UV (320-290nm).

Apertures in excess of 25.4cm (10in) will improve visibility of the smaller satellites and
shadows.

In addition to Earth-based telescopes, the HST will be imaging these events; comparative
analysis of observations from all sources should prove interesting.

« A special treat on the same date will be 6" magnitude Comet Lulin (C/2007 N3) less than 3°
from Saturn.
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More Information About Observing Saturn

An observing guide for Saturn, based on ALPO programs and

methodology, formerly the ALPO Saturn Handbook, was S(I'".lr“
published by Springer in late 2005 as part of the emerging
Astronomers’ Observing Guides series. sriol Flow b Ol

ASTRONOMERS"
OBIIVING GUIDES

Julius L. Benton, Jr.

More information is also available, including up-to-date

ephemerides, observing forms, latest observations, and
more on the ALPO website at

http://www.alpo-astronomy.ora/

or on the Saturn Yahoo Group at

http://tech.groups.vahoo.com/Zgroup/Saturn-ALPO

&) Springer

Happy Viewing and Imaging!
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Other Planets with Recent Edgewise Ring Orientations
In case anyone is wondering if Saturn is the only planet with rings that can be viewed
edge-on from Earth, the rings of Uranus are oriented edge-on to Earth every 42 years.

In 2007 an unprecedented, glare-free view of the rings and the fine dust that
permeates them occurred, and most of Earth's premier telescopes, including Keck,
Hubble, VLT and Palomar, were turned toward Uranus

2003 2005 2007

Series of images from HST Wide Field Planetary Camera 2 shows how
the ring system around Uranus appears at ever more oblique
(shallower) tilts as viewed from Earth culminating in the rings being
seen edge-on on August 14, 2007, [Credit: NASA, ESA, and M,
Showalter (SETI Institute)]
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