INTERNATIONAL

SPACE
ﬁ SCIENCE

INSTITUTE

Workshop of the International Space Science Institute (ISSI)

From the Outer Heliosphere to the Local Bubble:
Comparison of New Observations with Theory

Bern, Switzerland, 15-19 October 2007

Convenors:
Jeffrey Linsky (Chair), Univ. of Colorado, Boulder, CO, USA
Dieter Breitschwerdt, Univ. of Vienna, Austria
Priscilla Frisch, Univ. of Chicago, IL, USA
Vlad Izmodenov, Moscow State Univ., Russia
Eberhard Mdébius, Univ. of New Hampshire, Durham, NH, USA
Rudolf von Steiger, ISSI, Bern, Switzerland

Local organisation:
Brigitte Fasler and Andrea Fischer, ISSI

The Heliosphere in the
Local Interstellar Medium

R. von Steiger, R. Lallement and M.A. Lee (Eds.)

Kluwer Academic Publishers I//i:—-—-m

Cover of ISSI Volume 1 (1996)



List of Participants

Andre Balogh, balogh@issibern.ch, ISSI, Bern, Switzerland

Vladimir B. Baranov, baranov@ipmnet.ru, Institute for Problems in Mechanics, Moscow, Russia

Roger M. Bonnet, rmbonnet@issibern.ch, ISSI, Bern, Switzerland

Dieter Breitschwerdt, breitschwerdt@astro.univie.ac.at, University of Vienna, Vienna, Austria

Maciej Bzowski, bzowski@cbk.waw.pl, Space Research Center PAS, Warsaw, Poland

Miguel de Avillez, mavillez@astro.univie.ac.at, Institute for Astronomy, University of Vienna, Vienna, Austria

Bruce Draine, draine@astro.princeton.edu, Princeton University Observatory, Princeton NJ

Vladimir Florinski, vflorins@ucr.edu, IGPP, University of California at Riverside, Riverside CA

Priscilla Frisch, frisch@oddjob.uchicago.edu, University of Chicago, Chicago IL

Burkhard Fuchs, fuchs@ari.uni-heidelberg.de, Astronmisches Rechen-Institut, Heidelberg, Germany

Johannes Geiss, geiss@issibern.ch, ISSI, Bern, Switzerland

George Gloeckler, gglo@umich.edu, Department of AOSS, University of Michigan, Ann Arbor Ml

Vlad Izmodenov, izmod@ipmnet.ru, Moscow State University, Moscow, Russia

Ed Jenkins, ebj@astro.princeton.edu, Princeton University, Princeton NJ

Randy Jokipii, jokipii@Ipl.arizona.edu, Department of Planetary Sciences, University of Arizona, Tucson AZ

Dimitra Koutroumpa, dimitra.koutroumpa@aerov.jussieu.fr, Service d'Aeronomie, Verriéres-le-Buisson, France

Harald Krueger, krueger@mps.mpg.de, MPI fiir Sonnensystemforschung, Katlenburg-Lindau, Germany

Rosine Lallement, Rosine.Lallement@aerov.jussieu.fr, Service d'Aeronomie, Verriéres-le-Buisson, France

Alex Lazarian, lazarian@astro.wisc.edu, Department of Astronomy, University of Wisconsin, Madison WI

Jeffrey Linsky, jlinsky@jila.colorado.edu, JILA/University of Colorado, Boulder CO

Dave McComas, dmccomas@swri.edu, Southwest Research Institute, San Antonio TX

Eberhard Mobius, Eberhard.Moebius@unh.edu, University of New Hampshire, Durham NH

Hans-Reinhard Mueller, hans.mueller@dartmouth.edu, Dartmouth College, Hanover NH

Merav Opher, mopher@physics.gmu.edu, Dep. of Physics and Astronomy, George Mason University, Fairfax VA

Nikolai Pogorelov, nikolai@ucr.edu, IGPP, University of California at Riverside, Riverside CA
Elena Provornikova, provea@mail.ru, Space Research Institute (IKI), Moscow, Russia

Eric Quémerais, eric.quemerais@aerov.jussieu.fr, Service d'Aeronomie du CNRS, Verriéres-le-Buisson, France

Seth Redfield, sredfield@astro.as.utexas.edu, University of Texas, Austin TX
John Richardson, jdr@space.mit.edu, MIT, Cambridge MA
Robin Shelton, ris@hal.physast.uga.edu, Dep. of Physics and Astronomy, University of Georgia, Athens GA

Jonathan Slavin, jslavin@cfa.harvard.edu, Center for Astrophysics, Cambridge MA

Steven Snowden, snowden@milkyway.gsfc.nasa.gov, NASA Goddard Space Flight Center, Greenbelt MD

Steven Spangler, steven-spangler@uiowa.edu, Dep. of Physics and Astronomy, University of lowa, lowa City IA

Snezana, Stanimirovic, sstanimi@astro.wisc.edu, Astronomy Department, University of Wisconsin, Madison WI

Ed Stone, ecs@srl.caltech.edu, Caltech, Pasadena CA

Rudolf von Steiger, vsteiger@issibern.ch, ISSI, Bern, Switzerland

Barry Welsh, bwelsh@ssl.berkeley.edu, Space Sciences Laboratory, UC Berkeley, Berkeley CA

Brian Wood, woodb@origins.colorado.edu, JILA/University of Colorado, Boulder CO



From the Outer Heliosphere to the Local Bubble:
Comparison of New Observations with Theory

Monday Tuesday Wednesday Thursday
15-Oct-07 16-Oct-07 17-Oct-07 18-Oct-07
Question #6 #2 #3 #1
Chair
9:00-9:30 Linsky 9:00-9:45 Frisch 9:00-9:45 Jenkins 9:00-9:45 Breitschwerdl 9:00-9:25
9:30-10:00 Richardson 9:45-10:15 Izmodenov 9:45-10:15 Koutroumpa 9:45-10:15  Spangler 9:25-9:50
10:00-10:30 Jokipii 9:50-10:15
10:15-10:40
10:30-11:00 Coffee 10:15-10:45 Coffee 10:15-10:45 Coffee 10:15-10:45 Coffee 10:40-11:10
Chair Spangler
11:00-11:30 Balogh 10:45-11:15 Quémerais 10:45-11:15 Shelton 10:45-11:15 Snowden 11:10-11:55
11:30-12:00 Florinski  11:15-11:45 Gloeckler 11:15-11:45 Welsh 11:15-11:45 Stanimirovic 11:55-12:40
12:00-12:30 McComas 11:45-12:15 Bzowski 11:45-12:15 de Avillez
12:30-2:00 Lunch 12:15-2:00 Lunch 11:45-2:00 Lunch 12:15-2:00 Lunch 12:40-2:00
Question #H4 #5 #7
Chair Balogh Lallement
2:00-2:45 Stone 2:00-2:30 Slavin 2:00 Excursion 2:00-2:30 Opher 2:00-2:45
2:45-3:15 Wood 2:30-3:00 Redfield 2:30-3:00 Lazarian 2:45-3:30
3:15-3:45  Pogorelov  3:00-3:30 Kruger 3:30-4:00
3:45-4:15 Tea 3:30-4:00 Tea 3:00-3:30 Tea 4:00
4:15-5:30 Spinters 4:00-4:30 Draine 3:30-3:55 Splinter #1
4:30-5:30 Splinters 3:55-4:20 Splinter #2
5:30- Welcome Drink 4:20-4:45 Splinter #3
6:30- Dinner

Questions:

#1 What physical processes drive the multiphase interstellar medium in the Local Bubble?

#2 How is the ISM inside the heliosphere related to the ISM outside the heliosphere?

#3 What are the energy and pressure balances in the Local Bubble?

#4 What are the three-dimensional shape and structure of the dynamic heliosphere?

#5 What are the origin and physical properties of the clump of very local ISM?

#6 What are the dominant physical processes in the termination shock and the inner heliosheath?
#7 What are the roles that magnetic fields play in the Local Bubble and its constituents?
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Monday, 15 October 2007

08:00-09:00

09:00-09:15

09:15-09:30

Registration

Rudolf von Steiger

Jeff Linsky

Welcome / About ISSI

Workshop introduction

Question #6: What are the dominant physical processes in the termination shock and the inner

heliosheath?

09:30-10:00

10:00-10:30

10:30-11:00

11:00-11:30

11:30-12:00

12:00-12:30

12:30-14:00

John Richardson
Randy Jokipii
Coffee

André Balogh

Vladimir Florinski

Dave McComas

Lunch

The distant solar wind

Magnetic field structure in the heliosheath: theory

Magnetic field structure in the heliosphere:
observations

Pickup ion acceleration and evolution in the
heliosheath and termination shock

Energetic Neutral Atoms imaging of the inner
heliosheath

Question #4: What are the three dimensional shape and structure of the dynamic heliosphere?

14:00-14:45

14:45-15:15

15:15-15:45

15:45-16:15

16:15-17:30

17:30-

Ed Stone

Brian Wood

Nick Pogorelov

Tea

Welcome drink

What are the three dimensional shape and
structure of the dynamic heliosphere?

Constraints on the structure of the heliosphere
interface based on Lyman-alpha absorption
spectra

Influence of the interstellar magnetic field and
neutrals on the shape of the outer heliosphere

Splinter Sessions #1 - #7
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Tuesday, 16 October 2007

Question #2: How is the ISM inside the heliosphere related to the ISM outside the heliosphere?

09:00-09:45 Priscilla Frisch How is the ISM inside the heliosphere related to
the ISM outside the heliosphere?

09:45-10:30 Vlad Izmodenov Inferences on the local interstellar parameters
from observations inside the heliosphere

10:30-11:00 Coffee

11:00-11:30 Eric Quémerais Backscattered Lyman-alpha observations from
SOHO/SWAN and the Voyagers

11:30-12:00 George Gloeckler Ulysses and ACE observations of pickup ions and
their interpretation: observations

12:00-12:30 Maciej Bzowski Ulysses and ACE observations of pickup ions and
their interpretation: theory

12:30-14:00 Lunch
Question #5: What are the origin and physical properties of the clump of very local ISM?

14:00-14:30 Jonathan Slavin What are the origin and physical properties of the
clump of very local ISM? - theory

14:30-15:00 Seth Redfield What are the origin and physical properties of the
clump of very local ISM? - observations

15:00-15:30 Harald Kruger Dust inside and outside the heliosphere
15:30-16:00 Tea

16:00-16:30 Bruce Draine Theoretical perspectives on dust inside and
outside of the heliosphere

16:30-17:30 Splinter Sessions #1 - #7
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Wednesday, 17 October 2007

Question #3: What are the energy and pressure balances in the Local Bubble?

09:00-09:45

09:45-10:15

10:15-10:45

10:45-11:15

11:15-11:45

11:45-14:00

14:00

18:30

22:30 ca.

. . gl e L A
@ search.ch, Teledtlas, swizstopo dw043757___

Ed Jenkins What are the energy and pressure balances in
the Local Bubble?

Dimitra Koutroumpa Charge transfer induced soft X-ray emission from
the heliosheath

Coffee

Robin Shelton Is there hot gas in the Local Bubble and what are
its properties?

Barry Welsh Interrelationships of hot and warm gas in the very
local ISM

Lunch

Excursion to Spiez on the Lake of Thun, visit of the 13" century castle
Dinner at Hotel Belvedere, Spiez

Return to Bern
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Thursday, 18 October 2007

Question #1: What physical processes drive the multiphase interstellar medium in the Local Bubble?

09:00-09:45

09:45-10:15
10:15-10:45

10:45-11:15

11:15-11:45
11:45-12:15
12:15-14:00
Question #7

14:00-14:30

14:30-15:00

15:00-15:30
15:30-15:55
15:55-16:20

16:20-16:45

Dietrich Breitschwerdt
(rep. by Miguel de
Avillez)

Steven Spangler
Coffee

Steve Snowden

Snezana Stanimirovic
Miguel de Avillez

Lunch

: What are the roles that magnetic fields play in the Local Bubble and its constituents?

Merav Opher

Alex Lazarian

Tea

What physical processes drive the multiphase
interstellar medium in the Local Bubble?

Turbulence in the local ISM and Local Bubble

What can be learned from X-ray spectroscopy
concerning hot gas in the Local Bubble and
charge exchange processes?

Ultrasmall scale structure in the Local Bubble

Stability of interstellar clouds in the Local Bubble

Role of magnetic fields in shaping the three
dimensional models of the heliosphere

Magnetohydrodynamic turbulence and its effects
on the interstellar medium

Splinter report #1
Splinter report #2

Splinter report #3
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From the Outer Heliosphere to the Local Bubble:
Comparison of New Observations with Theory

ISSI, Bern, 15-19 October 2007

Friday, 19 October 2007

09:00-09:25

09:25-09:50

09:50-10:15

10:15-10:40

10:40-11:10

11:10-11:55

11:55-12:40

12:40-14:00

14:00-14:45

14:45-15:30

15:30-16:00

Coffee

Hans-Reinhard Mueller

Rosine Lallement

Lunch

Burkhard Fuchs

Vladimir Baranov

Eberhard Mobius

Splinter report #4
Splinter report #5
Splinter report #6

Splinter report #7

The heliosphere in time

Origin and Evolution of the Local Bubble

Beyond the Local Bubble

Challenges in modeling the heliospheric/ISM
interface

Workshop summary
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