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THE RINGPLANETARY RINGS

Good evening.  If I were giving this talk 25 years 

ago, it would be a lot shorter!  Then Saturn was the 

only planet that most people believed had rings.  

But, thanks to the Voyager and successor space 

missions, we discovered that Jupiter, Uranus and 

Neptune also belonged to the family of ringed 

planets.  So now I have a lot more to talk about.

Let’s get started! 
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Objectives

• Describe the ring systems of the four 

Jovian planets

• Describe how the data about the rings’

structure and composition were 

gathered and analyzed

• Explain the factors that formed, and 

now control, the structure of the rings

These are the objectives I set up for tonight.  BTW, 

Jupiter, Saturn, Uranus and Neptune are 

collectively referred to as the “Jovian” planets

So, after some necessary preliminaries, we’ll take 

a Cook’s tour of the four.  So, let’s get the 

preliminaries out of the way.  
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Sources
Physical Data -

NASA

USGS

Scientific American

Wikipedia

Imagery -

Various NASA Space Missions

Hubble Space Telescope

Keck Telescopes

Preparing this talk would have been a really difficult task in pre-

Internet days - these sources on the Internet made the product 

quicker to produce and more complete.  If you want detailed 

references I’ll provide them for you - just ask.  The imagery 

(mostly of NASA origin) is, as you’ll see, fascinating and often 

beautiful.  It is easily downloadable and almost always free. 
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Terminology

“primary” = The body about which 

satellites or rings orbit

“ring particle” = an independently 

orbiting element of a ring, no 

matter what actual size.  It can be 

as small as an invisible dust mote, 

or as large as a school bus. 

“moon” = satellite

A word about terminology.  When I talk in general 

about a planet in relation to its satellites or rings, I 

will often use the noun  “primary”.   I will use 

“moon”(with a lower case “m”) interchangeably 

with “satellite” I will use “ring particle” even 

though in some cases the particle could be the 

size of a school bus.  OK? 
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NASA Spacecraft Missions 
to gather ring data

Name Type Target Launch

Voyager 1       Flyby    Outer Planets     09/1979

Voyager 2       Flyby    Outer Planets     08/1979

Galileo       Orbiter          Jupiter          10/1989

Cassini       Orbiter          Saturn          10/1997

New Horizons    Flyby     Pluto/Charon      01/2006

The Voyagers took advantage of a fortuitous alignment of the 

planets that made it possible to execute a “Grand Tour” of the 

outer planets rather neatly and simply. Voyager 1 visited 

Jupiter and Saturn and is still operating today.  It is now 10 

billion miles (15 light-hours or .0017 light years) from the Sun.  

It is the farthest man-made object from the Earth. Voyager 2 

visited all four of the Jovian planets, gathering data and imagery 

and is still operating.  Note that Voyager 2 was actually 

launched before 1 (typical government project?). Galileo, 

despite antenna problems, conducted the first asteroid flyby, 

orbited Jupiter and launched the first probe into Jupiter’s 

atmosphere.  In September 2003, after 14 years in space, 

Galileo was de-orbited into Jupiter’s atmosphere.  Cassini, 

almost 7 years after launch, entered into orbit of Saturn, and 

continues operating today.  It is the source for most of the 

Saturn data that you will shortly see.  New Horizons is still on its 

way to Pluto.  
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Ring “Jargon”
(that you’ll need to know!)

• Ring nomenclature

• Roche’s Limit

• Forward-scatter and back-scatter

• Albedo

• Optical depth

• Stellar Occultation

• True color vs. false color

• “Noise”

These 8 items are part of the “preliminaries” I 

spoke about earlier.  To make sure that they aren’t 

just buzz-words, I’ll lead you through a brief 

explanation of each item.  
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Ring Nomenclature

• Different (inconsistent) styles for each of 

the four Jovian planets

• Mixed numbers, Roman and Greek 

letters, mythical and real names

• USGS maintains an “official” registry

The US Geodetic Survey (by logic that I cannot 

understand) is the custodian of official 

nomenclature for planetary rings, ring gaps, and 

ring divisions.  But when you look at their product, 

there is no common system.  So don’t be surprised 

when you discover that Jupiter has a “Gossamer”

ring, Saturn has an “F” ring, Uranus has an 

“epsilon” ring and Neptune has an “Adams” ring.  
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USGS Ring and Ring Gap 
Name Hodge-Podge

• Jupiter - 3 rings named descriptively

• Saturn - 7 rings named with Roman 
letters, 4 “gaps” and 3 “divisions” named for 
persons

• Uranus - 3 numbered rings (numbered 

4,5,and 6!), 9 rings named with Greek 

letters

• Neptune - 5 rings named for persons, 4 

ring arcs named with French nouns

A little more detail on the ring nomenclature.   In 

the category of “where’s the beef?” what happened 

to Uranus’s rings 1,2,and 3?  Note Neptune - the 

ring arcs are regions of higher intensity spanning 5 

to 10 degrees within a more or less continuous 

ring.  The names are Liberte, Egalite, Fraternite, 

and Courage.  
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What is “Roche’s Limit”?

(Assumes density of planet and satellite are equal)

Roche’s Limit is an imaginary sphere centered on the 

primary,  It marks the region within which the planet‘s 

gravitation will tend to disrupt (with its tidal forces) another

body of the same density as the planet.  Its value in this 

equal-density case is 2.44 planet radii, a value that varies 

if the densities are not equal.  From a practical standpoint, 

the disruption would not necessarily be quick.  If, like the 

Earth, the second body had concentric shells of 

increasing density going toward its center, the lighter 

material would break up at a greater distance from the 

planet.  Why should we care about Roche’s Limit?  

Because disruption of  nearby satellites and other bodies 

involved in near-collisions with the planet is one way to 

create rings!  
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Scattered Light

Particle

Forward-scattering

Sunlight

Back-scattering

When light moves through a cloud of particulate matter, some 

light bounces back or is absorbed because it hits particles 

head-on.  Some light hits particles glancing blows and 

continues on with only small deviations.  If the camera and the 

Sun are on the same side of the subject, the image will 

formed of back-scattered light.  If the camera and the Sun are 

on opposite sides of the subject, the image will formed of 

forward-scattered light. Of course, the particles are hardly 

ever as regular as the one in this picture.  That irregularity 

contributes to the appearance of randomness, but overall, the 

effect is the same. The greater the optical depth and the 

greater the back-scattering,  the larger the particles are likely 

to be (and vice versa.)  
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Albedo

• Applies only to astronomical bodies that 

do not shine by their own light

• It is the fraction of incoming light 

reflected back after striking such a body

• The value varies from 0 (for a totally 
absorbing body) to 1.0 (for a totally 

reflecting body)

• For example, the full Moon’s albedo is 
0.12 and Venus’ is 0.65

Albedo comes from the Latin and means 

“whiteness”.

How can a full moon be so bright and yet its 

albedo is only 0.12 ?  It’s the area of the image 

that sends a large quantity of light, but the unit 

reflectivity of the  Moon’s surface is relatively low. 
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What is “Optical Depth”?

• An explicit way of expressing how much 
light is absorbed or scattered when it 

passes through a medium

• The fraction of radiation scattered or 
absorbed on a path - (measured on a 

logarithmic scale)  

• Varies as a function of wavelength and 
viewing angle

• Usually obtained by observing stellar 

occultations

Note that this is a measurement on a logarithmic 

scale.  It is more sensitive for the cases where 

scattering and absorption is small and so it 

describes the Jupiter and Neptune situations well.  

Note that optical depth is not the same as albedo, 

indeed it is quite independent of albedo.  We’ll talk 

about stellar  occultations on the next slide.  
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What is a “Stellar Occultation”?
• The change in light properties observed 

when the light of a distant star is tempo-

rarily obscured by an object under study.  

– Can occur when the study object, the observer, 

or both move 

• Used to determine some of the physical 

properties of the obscuring object such as:

– optical depth

– presence of an atmosphere

– gravitational bending of light.

This refers to literally blocking out a star, much like 

an eclipse.  The star serves as a constant point 

light source in the path of the subject, say a 

planetary ring, that is being measured.  A very 

sensitive photometric instrument records the time, 

intensity and frequency of the star-light before, 

during and after the subject passes over it.  In the 

case of most of the data that is presented here, the 

relative motion of the subject and star is obtained 

by relying on the motion of the spacecraft, instead 

of the subject itself.  
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Schematic - Stellar Occultation
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Words can always be more meaningful when 

supported by a picture.  Let’s start with a star and 

some rings that we want to measure.  They are 

shown here in cross-section.  Note that they vary 

in width and thickness.  Starlight crosses 

hundreds, maybe thousands of light years and 

arrives at the rings, passes through them and is 

intercepted by a photometer aboard our 

spacecraft, which is moving past the rings.   The 

light intensity is recorded and transmitted back to 

Earth for analysis.  Okay, now that you are experts 

in the occult science of occultation,  let’s  move on. 



15

“True” vs. “False” Color
• True color = object viewed as we would 
see it under normal illumination

• False color = image made by the

superposition of multiple images taken at

various frequency ranges (usually some
outside the normal visual range).  Each

image is assigned an arbitrary color for its

contribution to the final product.

You may have seen false color images of 

terrestrial objects, for example, a hot object 

imaged in infra-red with different temperatures 

showing as different colors.  Astronomical imaging 

uses the same approach with a high-tech flavor.  

Look at the next slide, an example of building a 

false color representation of a portion of a 

planetary ring.  
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Example of False Color 
Imagery

This is a piece of Saturn’s A ring including the 

Cassini division and the Encke gap.  The three 

images to the left have been assigned different 

colors: green, blue, and red, respectively, and then 

combined into the right-hand image.  The green 

represents infra-red reflectance, blue the presence 

of water ice, and red fine non-icy particles.  From 

this false color image you can see that, for 

example, the Cassini division isn’t empty, as you 

would expect from the name - it’s just dirty!  This is 

a relatively simple example - the colors are well 

segregated.  More complex combining of imaged 

properties results in more shadings in the false-

color product.    
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“Noise”

• Some imagery shows poor quality due 

to long transmission distances, low 

power transmission, and older 

technology

• Some imagery shows arbitrary 

reference points (grids of dots) 

superimposed for photogrammetric 

purposes

Back in the days of black-and-white analog TV, we 

were used to TV “snow”.  You’ll see some of it 

again tonight - remember that the Voyager 

spacecraft are 1970’s technology and that Galileo 

was built in the ‘80s and had antenna problems, so 

some images are not so hot.

Also, you’ll see grids of dots on some images that 

are artifacts of the camera systems - just ignore 

them.  One image has short streaks in it.  These 

result from image motion compensation in the 

camera.  They are star images smeared by the 

compensated relative motion of the foreground 

with respect to the stars in the background. 
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Schematic of Jovian planets’ rings  - all at the same scale

The four Jovian planets are shown here at the 

same scale.  Note that the larger two planets have 

the larger and more elaborate ring systems - not a 

coincidence.  Stronger, more extensive 

gravitational fields, larger accretion disks when 

forming, more moons and moonlets are 

responsible.  
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Ring Comparison

Now here’s a more heuristic representation - the 

ring systems are each plotted on its own scale 

where the planet radius is set to 1.  As a result, 

Roche’s Limit is at the same height on all four 

bars. And you get a better feel what shapes the 

ring structures.  Note that most of the rings are 

within Roche’s limit, and the ones beyond are 

special, but explainable, cases.   
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Basic Properties of Ring Systems

Jupiter Saturn Uranus Neptune

Width     114,000   233,000   48,100       21,000
(km)

Thickness 8400   0.01-0.1 0.01-0.1            30
(km)

Optical    1-6x10-6 0.1-2     0.1-2.3  0.1-0.4
Depth

Albedo      < 0.05    0.2-0.8       0.015     0.03

Particle  10-3 mm      cm- 10cm- cm-
Size                           5m          10m            m(?)

To give you a handle on the measurement, an of 
optical depth 1.0 (in the mid-range for 

Saturn and Uranus) means that 37% of the light 
passes through, The 10-6 value for Jupiter’s 
Gossamer Rings means that about 99.9998% 
passes through even though they are so thick.

Note Jupiter’s very small particle size.  No wonder 
one of the rings is named Gossamer!

The rings of Saturn and Uranus have the largest 
particle size and the largest optical depth - no 
coincidence.  The albedo of Saturn’s rings is much 
higher than the others - probably because of the 
presence of significant amounts of water ice.  
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How are rings formed?

1.  From portions of the proto-planetary disk 
inside Roche’s Limit that failed to form moons

2.  From the remains of a moon disrupted by 
a major impact

3.  From the remains of a moon disrupted as 

it passed inward through Roche’s limit 

You probably know that most astrophysicists 

believe that stars, planets, and moons formed out 

of the post big-bang mess from random disk-like 

collections of matter, called “accretion” disks. As 

a planet consolidates at the center of the accretion 

disk, Roche’s Limit comes into play and moons 

can only form beyond the Limit.  The dust and 

debris between the planet and the Limit are one 

source of raw material for rings.   A second source 

is debris from collisions among moons, moonlets, 

and foreign bodies.   Finally, if a moon should de-

orbit as a result of a collision, passing planet-ward 

through Roche’s Limit could also supply raw 

material for rings.
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What do the rings consist of?

Ice,

Dust,
Rocks,

and often in association with...

“shepherd moons”

If we could go out there and do some geological 

(maybe “astrological” is a better word) studies of 

ring stuff, what would we find? Ice   Dust and dirt   

Rocks and sometimes  shepherd moons.  What 

are shepherd moons?  Let me show you….
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Shepherd Moons

Voyager 2 image of Prometheus (Saturn XVI) and 

Pandora (Saturn XVII) shepherding Saturn’s F Ring 

Shepherd moons gravitationally “herd” ring 

particles having nearby orbits.  This image from 

Voyager 2 shows a classic case.  The 16th and 

17th moons of Saturn have sequestered ring 

particles between them to form Saturn’s F ring.  

Saturn 16 also sculpts the outer edge of the E ring, 

the next ring interior to F.  There are many other 

instances where satellites shepherd ring material 

to influence the geometry of ring systems. So, let’s 

take a look at how rings are structured and why.
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What controls the structure 
of the rings?

1.  Kepler’s Laws, Newton’s Law of Gravitation 

and Roche’s Limit

2.  The celestial mechanics of the planet and 

its satellites, especially the shepherd moons.

3.  Chance collisions among the ring particles

4.  Chance collisions (or near-misses) with 
comets, asteroids, and centaurs

5.  Orbit decay of ring particles caused by 

sunlight pressure and primary’s magnetic field 

First the laws of classical Physics are always in effect and 

govern everything that happens in the rings.

Second, the rings are literally shaped by the primary and the 

satellites.  Third, ring particles collide and take on new 

velocities and directions.  Fourth bodies from outside the 

primary’s region can show up and make trouble, too.  BTW, 

centaurs are planetoids in the area between Jupiter and 

Neptune.  Finally, the small but constant pressure of sunlight 

and the magnetic fields of the primary can cause decay of the 

ring particle orbits leading to ultimate accretion of the particles 

into satellites or the primary.  So the ring structures are 

constantly changing - so slowly that we can’t unequivocally 

see differences since we started observing four centuries ago 

- but they are not permanent. 
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Why are there multiple rings 
around each planet?

• Resonance of orbital periods of nearby 
satellites and ring particles can create gaps        

• Gravitational influence of nearby satellites 
and of primary planet on ring particles

• Shepherding moons tend to gravitationally 
“squeeze” ring particles between them 

• Moons tend to sweep up ring particles 

along their orbital paths

What accounts for the multiplicity of rings?  The 

interacting attractions among the primary, the satellites 

and the ring particles tend to group particles of similar 

masses, velocities and densities.  If the orbital periods of 

a satellite and nearby ring particles are in a simple integer 

relation (like 4:3 or 7:5) gravitational resonances may 

arise that create ring gaps and sculpt ring edges.   

Remember the image Saturn’s F ring between two 

shepherd moons?  The F ring is gravitationally trapped 

between the two satellite orbits.   Finally, if ring particles 

drift into gaps created by satellites, such particles are 

attracted to the satellite and the gap stays clear.   Well, 

the preliminaries are over!  Let’s take the Grand Tour.   
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….And now it’s time….
to begin the Grand Tour,
following the path of the

Voyagers to Jupiter,
Saturn, Uranus, and 

Neptune

We will go from the closest to the farthest planet, 

so the order is that which you see in the slide.  For 

each planet we will show you an image of the 

planet itself, a diagram of the ring structure, and a 

few interesting images.  OK, here comes Jupiter!
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Jupiter

The solar system’s largest planet.  The blob on the 

lower right is the Great Red Spot, a storm of truly 

global proportions, that has been observed in one 

form or another since man first saw it. 
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The Rings of Jupiter

This is a schematic of Jupiter’s rings and nearby satellites.  

Going from inside to outside there are four rings: Halo, Main, 

and two Gossamer rings, Amalthea’s and Thebe’s.  There are 

also four associated satellites, Metis, Adrastea, Amalthea and 

Thebe.  All the rings consist of small particles and have very low 

optical depth and albedos, thus they are very hard to see.  

Because of the small particle size, they are better visualized in 

forward-scattered light.  The Main ring is the brightest and 

thinnest at 30 to 300 km.  In back-scattered light its thickness 

appears at the small end of the  range; in forward-scattered light 

at the high end of the range.  The Halo ring is unique in that it is 

torus-like in shape, which is probably due to particle excitation 

by Jupiter’s magnetic field.  The boundary between the Halo and 

the Main ring is due to an orbital-magnetic resonance.  Unlike 

most other rings, Amalthea’s Gossamer ring is quite thick -

about 2300 km and Thebe’s Gossamer ring is even thicker -

about 8400 km at its outer edge  
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Why the Gossamer rings are 
so thick

Amalthea does not orbit in Jupiter’s equatorial 

plane - its orbital plane is tilted several degrees 

from it.  This tilt, plus the fact that the tilted orbit 

precesses around Jupiter, spreads out  the volume 

of ring particles into a thick disk that tapers 

somewhat from the outer edge to the inner edge of 

the ring.  Thebe produces a similar but lesser 

affect on its ring. 
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Looking down at the rings

Here’s a picture taken from above the plane of the 

rings.  Note the direction of the sunlight - it is 

roughly midway between forward and back-

scattered light. You have to look carefully to see 

anything at all.  What you do see is only the main 

ring, the brightest of the rings.  Now we move on to 

Saturn. 
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Saturn…..

…As rendered in a latte served in a 

Vancouver, B.C. coffee shop

Second largest of the planets, Saturn was a 

beautiful but puzzling sight to astronomers using 

the crude telescopes of the 1600’s. Here you see it 

in the art of an unknown Canadian barista.  But so 

much for low-tech.  You will also be able to see it 

in full detail and appreciate its truly unique rings.   
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The Rings of Saturn

Saturn has the largest, most varied and most 

interesting ring system.  Seven Saturnian rings (A -

G) are clearly defined and 8 of Saturn’s satellites 

provide the variety by contributing to 4 “gaps” and 

3 “divisions”.  The rings have high albedos and 

high optical depths - the population of ring particles 

is dense, many are large and some are icy.  The 

rings are razor- thin compared to Jupiter and 

sharply defined.  There are no out-of-equatorial-

plane satellites to smear their orderliness. 
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A false-color view

B ring is blue, C ring is orange

This false color view of a portion of the ring system 

suggests the complexity and fine-structure.  It is a 

fascinating and strangely beautiful image.  There 

are many interesting peculiarities to be found (and 

hopefully, explained).
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Another false color image

Possible variations in chemical composition from 

one part of Saturn's ring system to another are 

visible in this Voyager 2 picture as subtle color 

variations. This view was assembled from clear, 

orange and ultraviolet frames obtained from a 

distance of 8.9 million kilometers. In addition to the 

previously known blue color of the C-ring and the 

Cassini Division, the picture shows additional color 

differences between the inner B-ring and the outer 

region and between these and the A-ring.
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Strange “spokes” in ring

The faint radial markings in the B ring, first seen in 

Voyager imagery, are of uncertain nature.  They 

change from year to year (note the four samples at 

the left).  The best guess is that they are dust 

particles electrostatically suspended above the 

ring. 

In another interesting development, scientists 

recently have detected a plume of icy water vapor, 

issuing from the South Pole of the Saturnian

satellite Enceladus, that replenishes the icy 

particles that make up the E-ring and creates a 

dynamic water-based atmosphere around that 

small moon.  
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“Braiding” in the F Ring

This close-up view of Saturn's F Ring is from Voyager 1.  
The effect may be caused by F’s two shepherd moons.

This close-up view of Saturn's F Ring is from 

Voyager 1.  It shows that the ring is composed of 

two bright strands and a fainter one inside them.  

The bright rings contain bends, kinks and bright 

clumps that give the illusion that these strands are 

braided. These features may be caused by the 

small gravitational effects of the nearby 

shepherding moons Pandora and Prometheus. 

The grid of black dots in the image are camera 

artifacts.   
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Ring-Around Rhea?

• 1530 km diameter satellite of Saturn

• Cassini electronically detected signs of  
a debris disk

• Result of asteroid or comet collision?

• Cannot be seen in visible light

• If confirmed, only known case of a 

satellite with rings

Last March, space physicists at University College 

London announced that data from Cassini 

indicates the possibility of the presence of rings 

around Rhea, one of Saturn’s satellites.  BTW, 

Rhea’s diameter is about 45% that of our own 

Moon.  If this possibility pans out, it will be the first 

time rings have been detected around a satellite in 

the Solar System.  On to Uranus!  
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Uranus

Not much to see in this image.  Uranus is 

enveloped in clouds containing methane, ammonia 

and water ice.  It is the third largest, but fourth 

most massive of the planets. 
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The Rings of Uranus

This schematic, based on an annotated Hubble 

image of Uranus, shows a somewhat less complex 

ring system than Saturn’s.  All but two “dusty” rings 

of the 13 total rings rings are well within Roche’s 

limit.  Uranus has 27 named satellites (at last 

count), half of which orbit in the range of the rings.  

The epsilon ring (the brightest on the image) is the 

most distant of the inner 11 (the non-dusty ones).  

Those 11 are thin and narrow, fairly dense, fairly 

large particle size but mostly dark with low albedos 

and moderate optical depths.  The dusty rings are 

just that, resembling Jupiter’s Gossamer rings.   
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Ring Fine-Structure

This is a Voyager image of a portion of the Uranus 

ring structure.  The epsilon ring is the brightest ring 

running through the middle of the picture.  The 

angular streaks are camera artifacts.  Let’s move 

on to our last stop - Neptune  
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Neptune

Neptune is the fourth largest, but third most 

massive planet.  It is similar to Uranus but not quite 

so featureless to us.  Note the spot.  It was found 

by the Voyager mission but its present state is 

unknown. 



42

The Rings of Neptune

This is a scaled schematic of Neptune and its six 

rings.  Four are within Roche’s Limit; the other two 

are just beyond.  Of those two, one is unnamed 

and the other, the Adams Ring, displays the ring 

arcs which puzzled earlier observers.  It includes 

several sections which are brighter and much more 

opaque than the remainder of the ring.  The best 

guess now is that they are caused by a resonance 

with Galatea, a Neptunian satellite that orbits about 

1000 km inside the ring.  All the rings are dusty 

and relatively faint, Arago being brighter than the 

rest. 
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Ring Arcs

When Voyager 2 was close enough, its cameras 

photographed three bright patches that looked like 

ring arcs. But closer approach, higher resolution 

and more computer enhancement of the images 

showed that the rings do, in fact, go all the way 

around the planet.  The rings are so diffuse, and 

the material in them so fine, that Earthbound 

astronomers simply hadn't been able to detect the 

full rings. 
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A Twisted Ring

Galatea also creates the appearance of twisting or 

braiding (as in Saturn’s F ring) in the Adams Ring. 

That finishes the Grand Tour.  Now let’s briefly 

look elsewhere.
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Rings in Other Places?

• Pluto - Time will tell - New Horizons 

space probe will visit in 2015

• Predictions that Mars’ moon Phobos 
may break up in about 50 million years -

don’t hold your breath!

• Earth may have had rings 4 billion 

years ago after the Moon was ripped 

from it by a collision

• Other solar systems - Probably….

What about rings in other places?  New Horizons is 7 

years away from Pluto and has just recently been adding 

to our knowledge of Jupiter as it flies by.  Time will tell 

whether Pluto has rings.  Phobos is a lumpy body in a 

low orbit around Mars.  That orbit may be decaying, and 

tidal forces could shatter Phobos.  I’m not going to hang 

around to watch! If you buy into the theory that our Moon 

was ripped out of proto-Earth by a collision (and many 

scientists do) then it is almost certain that some debris 

was left in orbit around Earth as a temporary ring.

Finally,  Jovian-sized planets have been detected around 

several other stars.  It’s a good bet that some of those 

planets have had, now have, or will have rings.

OK that’s it.  Time for questions….  
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THE RINGPLANETARY RINGS

Question Time

I want to thank Ron Olson for his help and 

suggestions in preparing this material.  Thank you 

for your attention.


