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Pyle Center, UW-Madison, Madison, Wisconsin

e i

x
L s ‘_'_-
i =

rrrrrrrrr
.....

.....

uuuuu
________
------

.....

Sponsored by: _ Saturn
_ in the 21st Century
i The Space Science and

Engineering Center (SSEC) ,
UW-Madison

and

NASA/The Cassini-Huygens
== Project




Meeting Registrants

nniName!

Richard Achterberg
Sushil Atreya
Kevin Baines
Gordon Bjoraker
James Carbary
Ulrich Christensen
Frank Crary
Michele Dougherty
Scott Edgington
F.Michael Flasar
Leigh Fletcher
Jonathan Fortney
Patrick Fry
Enrique Garcia®elendo
Matthew Hedman
Brigette Hesman
Luciano less
Tommi Koskinen
Norbert Krupp
William Kurth

Luke Moore
Olivier Mousis
James O'Donoghue
Glenn Orton
Wayne Pryor
Kunio Sayanagi
Adam Showman
Larry Sromovsky
Tom Stallard
Darrell Strobel
Paul Strycker
Melody Sylvestre
Anthony Waesley
Robert West

IOrganization

UniversitybfMaryland

UniversitybfMichigan
SSEC/UWMadisonZand3PL/CalTech
NASA/GSFC
JohnsHopkinsdniv_/AppliedPhysics1ab
MaxPlanckdnstituteforSolarBystemResearch
UniversitybfZolorado

ImperialZollege2 ondon

JetPropulsiond aboratory

NASAZSFC

UniversitybfDxford
UniversitydfZXalifornia,BantaXruz
SSEC/UWMadison2

Universidad®PaisA/asco

Universitydfidaho

Univ.bfMaryland? NASAZSFC
SapienzadJniversita'iRoma
UniversitybfArizona
MPIZorBolarBystemResearch
Universitybflowa

BostonZlniversity

InstitutJTINAM, A)niversiteHeFranche®omte
BostondJniversity

JPL/CalTech
CentralArizonaZXollegeAndSpaceZnvironmentA echnolo;
Atmospherichnd®lanetarySciences, Hampton2Jniversity
LUNARZE: PLANETARYAABORATORY
SSEC/Univ. bfWisconsinMadison
Universitybfl eicester
JohnsHopkinsd)niversity

ConcordialJ niversitydVisconsin
LMDZAESIAZDbs. HeParis
AstronomicalBocietybfAustralia

JPL/Caltech



SSEC
Welcome From

Dr. Hank Revercomb
Director, Space Science and
Engineering Center,

University of Wisconsin-Madison

THE UN

ERSITY

WISCONSIN

MADISON




Madison, Wisconsin




Madison, Wisconsin




Madison, Wisconsin

vicFarland

© B M Lake
Map data ©2013 Google -



Madison, Wisconsin

Memorial
Union
Pyle Center
+ + The Capitol

Monona
Terrace






Babcock ice cream — yummmm

Avalilable in the Union










"

“ l‘_ fj I

MIXED CHEDDAR
CHEESE CURCS

ITE Lo
HPATT

[

e [ 5 (S




SSEC

Meeting Assistants

Maria Vasys

Meeting Coordinator

Joe Engstrum
Audio-Visual Assistant

ERSITY

THE UN

WISCONSIN

MADISON




Alumni Lounge, Pyle Center
Reception

“Free”: Included in the Meeting Registration for All Participants



Wednesday Afternoon Activity
12:30-3:45
Lake Mendota Lunch Cruise

Assorted Chips and Dips
Jumbo All-Beef Hot Dogs
"Build You Own" Burgers !_-I =

i . Boat-to-Boat
ghICk?\r/] Bre;alsst Sandwiches Photos by
oca (Vegi- ) Burgers
Potato Salad Larry Sromovsky
Pasta Salad
Fruit Salad
Assorted Desserts

Sign up with Maria Vasys
During Morning Break




Wednesday Afternoon Activity
12:30-5:00

Taliesin East
Tour of Residence and Work Studio of Frank Lloyd Wright

Sign up with Maria Vasys
During Morning Break



Purpose of Conference

CAPRRCGE FLAKETAR P SCHMCE

- Help Prepare Chapters for New

Cambridge University Press Saturn Book S atu rn
- Opportunity for Lead Authors to | N the 2 1St Centu ry

- Present Current Status of their Reviews
- Coordinate with their Co-Authors
- Coordinate with Lead Authors of other Chapters

- Opportunity for Active Researchers to Present Latest
Findings about Saturn for, in particular, Possible
Inclusion in Book Chapters

Specific Opportunities for Interactions
- Poster Talks, with 3-minute Previews,
Monday/Tuesday
- 1/2-Hr Breaks each Morning
- 2- hr Lunches on Monday, Tuesday, Thursday
- Wednesday Afternoon, during Excursions
- Reception, Banquet and Afterwards, Monday
and Tuesday

-




Conference Program

[Monday [TIMES r [ToPICS [PRESENTER CAPRROCGE FLAKETAHE SCHMNCE

|S:DD ]_ |Regi5tratinn opens |

| |9:DD r|Welcome/Introduclion/Purpnse of Meeting |Ke\.rin Baines at r
| |9:30 ]_|0rigin of Saturn and its Atmosphere, and an Exoplanet Perspective |Su5hi| Atreya

|

|

1030 | [Break |

| e el (N the 215t Century

| |2:00 |_|Saturn's Magnetic Field and Dynamo |Ulrich Christensen
| |3:00 rlsnurn's Erratic Clocks - Searching for the Rotation Rate of a Planet |James Carbary
400 Poster Summaries: Evolution, Internal Structure, and the Poster Abstvacis for
i Thermosphere and Above Monday (PDF)
| | ]Tllnterpretation of the 14N/15N Ratio Measured in Saturn’s Ammonia |0Iivier Mousis
| | |2—|Saturn's Shape from Cassini Radio Occultations |F. Michael Flasar
| | ]?lSaturn Kilometric Radiation Periodicity after Equinox |W. S. Kurth
| | I?lKron oseismology with Rings, New Clues to Saturn's Interior |Matthew Hedman
[ lJoule Heating of the Mid-Latitude Thermosphere: Saturn's other Ring
5 Frank Crary
Current
| | |57|Cassini Ultraviolet Images of Saturn's Aurorae |Wayne Pryor
On Saturn’s "Ring Rain’, Comparison of Results from Years 2011, 2013 ,
7 and 2014 llames O'Donoghue

Temporal and Meridional Trends in Saturn’s Thermosphere from . .
&8 . ) Tommi Koskinen
Cassini UVIS occultations

|4-:30 rlPoster Reception/Cash bar |

[ |

Global Configuration and Seasonal Variations of Saturn's
Tuesday 9:00 Norbert Krupp
Magnetosphere
| |l 0:00 rlsnurn's Aurorae |Tom Stallard
| [11:00 | [[ereak |
| |l 1:30 r|5aturn's lonosphere: Ring Rain and Other Drivers |Luke Moore
| |l 2:30 rlLunch on own |
| |2:00 rlsnurn's Thermosphere |Darre|| Strobel
Saturn's Seasonally Changing Atmosphere: Thermal Structure, i
3:00 Leigh Fletcher
Composition, and Chemistry
R o Poster Abstracts for
4:00 Poster Summaries: The Stratosphere and Below and Future Missions -
Tuesday (PDF)

T T —r r



Conference Program

Poster Abstracts for

4:00 Poster Summaries: The Stratosphere and Below and Future Missions -
Tuesday (PDF)
Long-Term Variability of Temperatures and Clouds in Saturn from
1 Glenn Orton
Ground-Based Observations of Thermal Emission
Seasonal Variations in Saturn’'s Stratosphere from Cassini/CIRS limb
2 Melody Sylvestre
Observations
| [[oxygen Compounds in Saturn’s Stratosphere During the 2010
3 ¥g P P g Gordon Bjoraker
Northern Storm
The Evolution of Hydrocarbon Compounds in Saturn’s Stratosphera )
4 X Brigette Hesman
During the 2010 Northern Storm
[ Changes to Saturn's Zonal-mean Tropospheric Thermal Structure After
5 9 posp Richard Achterberg
the 2010-2011 Storm
The Composition of Saturn’s Storm Clouds: The Great Storm of
6 Larry Smromovsky
2010-2011 and bevond
| | |?7 |Scientific Rationale and Concepts for an In Situ Saturn Probe |0I ivier Mousis
A ing PCA Filtering to Bolide Detection in Video Observations of
8 pplying 9 Paul Strycker
Saturn and Jupiter
| |4:30 r|mster Session for Days 3-4 |
| |5:30 r|Cﬁh bar |
| |6:00 |7|Banquet in the Alumni Lounge |
T T

T
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Conference Program

iWedne sday i9:00

r|clouds and Aerosols in Saturn’s Atmosphere

|Rnbert West

|1 0:00 |—|Saturn'5 Global Atmospheric Circulation |Adam Showman
|1 1:00 r|Break |
|1 1:30 r|saturn'5 Polar Atmosphere |Kunio Sayanagi
|1 2:30 |—|Free time/Excursion to Taliesin/ Lake Mendota Boat Tour |

]

Thursday |9:00

| [the Great storm of 2010-2011

|Enriq ue Garcia-Melendo

10:00 |—|The Great Storm — Panel Discussion
11:00 riBreak
| |1 1:30 r|The Future Exploration of Saturn |Kevin Baines
| |1 2:30 |—|Lunch on own |
| |2 20 r |The Future of Amateur Observations of Saturn |Anthony Wesley
| |3:30 r|Break |
| |4:00 |—|Wrap—up Panel and Discussion |
| |5 :00 |— |Cnnference concludes |

CAPERECCE FLAHET R SOENTE
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Saturn Book: Saturn in the 215t Century
Table of Contents

Editors: Kevin Baines, Mike Flasar, Norbert Krupp, Tom Stallard
Science Advisory Committee: Sushil Atreya, Fran Bagenal, Scott Edgington, Tamas Gambosi, Bill Hubbard, Andy Ingersoll,
Ingo Miller-Wodarg, Darryl Strobel
1. Introduction
K. H. Baines, F. M. Flasar, N. Krupp, T.S. Stallard

2.  The Origin and Evolution of Saturn, with an Exoplanet Perspective
S. Atreya, A, Crida, T. Guillot, J. Lunine, N. Madhusudhan, O.Mousis

3. Saturn’s Interior Structure
J. Fortney, P. Gierasch, R, Helled, W. Hubbard, L. less, M. Marley, N. Nettelmann, D., Stevenson

4.  Saturn’s Dynamo and Magnetic Field
U. Christensen, H. Cao, M. Dougherty, K. Khurana

5. Saturn’s Erratic Clocks — the Rotation Rate of a Planet form Clues in its Periodicities
J. F. Carbary, M. Hedman, T. Hill, X. Jia, W. Kurth, L. Lamy, G. Provan

6. Saturn’s Variable Magnetsophere
N. Krupp, X.lJia, P. Kollmann, A. Masters, D. Mitchell, M. Thomsen, P. Zarka

7. Saturn’s Aurorae
T. S. Stallard, S. Badman, U. Dyudina, D. Grodent, L. Lamy

8. Saturn’s lonosphere: Ring Rain and other drivers
L. Moore, M. Galand, A. Kliore, A. Nagy, J. O’'Donoghue



10.

11.

12.

13.

14.

Saturn Book Table of Contents
(Continued)

Saturn’s Variable Thermosphere
D. Strobel, T. Koskinen, I, Miller-Wodarg

Saturn’s Seasonally Changing Stratosphere and Troposphere : Thermal structure, composition, and chemistry
L. Fletcher, T. Greathouse, S. Guerlet, J. Moses, R. West

Saturn’s Global Circulation
Showman, R. Achterberg, A. P. Ingersoll, Y. Kaspi

Saturn’s Poles: Vortivces, Hexagons, and Auroral Aerosols
K. Sayanagi K. H. Baines, U. Dyudina, L. Fletcher, P. Read, A. Sanchez-Lavega, R. West

The Great Storm of 2010-2011Saturn’s lonosphere: Ring Rain and other drivers
A. Sanchez-Lavega, G. Fischer, L. Fletcher, E. Garcia-Melendo, B. Hesman, S. Perez-Hoyos, K. Sayanagi, L. Sromovsky

The Future Exploration of Saturn
K. H. Baines, S. Atreya, F. Crary, T. Greathpuse, H. Melin, O. Mousis, G. Orton, T. Spilker, A. Wesley

Summary: 14 Chapters, 77 Authors from 37 Institutions, 9 Countries, and 3cContinents



Saturn Book Schedule

Schedule
— Science Conference: August 4-7, 2014 in Madison, WI
—  Chapters due December 31, 2014
— Reviewers Review for 2 months (~ End of Feb 2015)
— Authors revise for 3 months (~ End of May 2015)
— Re-review and re-revised 2 months (~ End of July 2015)
— Revised version sent in by June 30, 2015
— Chapters accepted for publication by July 31, 2015
—  Published ~ June 2016
— Updated version (2" Edition) including F-Ring/Proximal Results Published Winter 2019-2020.
e Cassini Spacecraft demise: September 15, 2017
* Data Analysis and archiving until March, 2018
* Updated chapters submitted December 2018
* Chapters reviewed Jan-Feb 2019
* Revised versions submitted April 2019
* Accepted end of May 2019
* Book Published Winter 2019-2020
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