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CATEGORY C – TECHNOLOGY
Common Technologies to Space Systems Including Astrodynamics, Structures, Power and Propulsion

C1. ASTRODYNAMICS (IAF A.)
C2. MATERIALS AND STRUCTURES (IAF I.)
C3. SPACE POWER (IAF R.)
C4. SPACE PROPULSION (IAF S.)
C1. ASTRODYNAMICS  

This Symposium addresses advances in orbital mechanics, attitude dynamics, guidance, navigation, control operations and robotics in space.

Coordinators:

Alberto Foni

ISTI Istituto del CNR  - ITALY

Email: alberto.foni@isti.cnr.it

Arun Misra

McGill University - CANADA

Email: arun.misra@mcgill.ca

C1.1. Attitude Dynamics, Modelling and Determination

This session deals with all aspects of spacecraft attitude, modelling, simulation of large flexible spacecraft and attitude stabilization.

Chairs:

Shinishi Nakasuka

University of Tokyo - JAPAN

Email: nakasuka@space.t.u-tokyo.ac.jp

Uwe Feucht

DLR – GERMANY

Email: uwe.feucht@dlr.de

Rapporteur:

Paolo.Teofilatto

University of Rome La Sapienza – ITALY

Email: paolo.teofilatto@uniroma1.it

C1.2.  Attitude Control, Sensors and Actuators

This session deals with developments in the field of attitude sensors and actuators, robust control, adaptive control, identification and stabilization of flexible systems including design, validation, simulation, and experiments.

Chairs:

Amalia Finzi

Politecnico di Milano – ITALY

Email: amalia.finzi@polimi.it

Michael Ovchinnikov

Keldysh Institute of Applied Mathematics – RUSSIA

Email: ovchinni@keldysh.ru

Rapporteur:

Christopher Dean Hall

Aerospace and Ocean Engineering – USA

Email: cdhall@vt.edu

C1.3. Multibody Dynamics

The session will cover topics in dynamic simulations and controls of multiple rigid and flexible bodies including tethered systems space robots.

Chairs:

Elbert N. Macau

INPE/LAC - BRAZIL

Email: elbert@lac.inpe.br

Yasuhiro Morita

ISAS/JAXA - JAPAN

Email: morita@newslan.isas.jaxa.jp

Rapporteur:

Andre P. Mazzoleni

North Carolina State University – USA

Email: a_mazzoleni@ncsu.edu

C1.4. Optimization
Optimization of trajectories including launch, orbital transfer, rendez-vous, atmospheric reentry, manoeuvring and station keeping will be covered in this session.

Chairs:
David C. Folta

NASA GSFC – USA

Email: david.c.folta.1@gsfc.nasa.gov

Moshe Guelman

Technion, I.I.T. – ISRAEL

Email: aerglmn@aerodyne.technion.ac.il

Rapporteur:

Jean-Paul Aguttes

CNES – FRANCE

Email: jean-paul.aguttes@cnes.fr 
C1.5. Orbital Dynamics

All aspects of satellite orbital dynamics under perturbing, and control forces including all phases of the mission will be covered in this session.

Chairs:
Robert Melton

The Pennsylvania State University – USA

Email: rgmelton@psu.edu

An-Ming Wu

National Space Organization – TAIWAN

Email: amwu@nspo.org.tw
Rapporteur:

Colin R.  McInnes

University of Strathclyde – UK

Email: colin.mcinnes@strath.ac.uk

C1.6. Mission Operations

Discussed in this session will be all aspects of design, implementation and control of single or multi satellite systems, taking into account optimisation and autonomy of on-board and ground operations as well as the  emerging technologies.

Chairs:

Thérèse Donath 

ONERA - FRANCE

Email: Therese.Donath@onera.fr
Veniamin Malyshev

Moscow Aviation Institute – RUSSIA

Email: mai604@online.ru
Rapporteur:

Ming Li 

CAST – CHINA

Email: liming@dfhsat.com

C1.7. Guidance and Control

Studies and Applications related to guidance and control of spacecrafts and rockets, including rendez-vous and docking.

Chairs:

Filippo Graziani

University of Rome La Sapienza - ITALY

Email: gauss@caspur.it 

Jun’ichiro Kawaguchi

ISAS/JAXA – JAPAN

Email: kawaguchi.junichiro@jaxa.jp

Rapporteur:

Werner Enderle

The Engineers Australia - AUSTRALIA

Email: w.enderle@qut.edu.au

C1.8. Mission and Constellation Design

This session deals with mission, constellation and formation flying with emphasis on studies and experiences related to current and future projects while taking into account mission constraints and implementation problems.

Chairs:

Antonio F. Bertachini Almeida Prado

INPE - BRAZIL

Email: prado@dem.inpe.br

Miguel Bello Mora

DEIMOS Space S.L. - SPAIN

Email: deimos@deimos-space.com

Rapporteur:

Erick Lansard

Alcatel Space – FRANCE

Email: erick.lansard@space.alcatel.fr 
C1.P. Poster Session on Astrodynamics

Rapporteur:

Jean-Paul Aguttes

CNES – FRANCE

Email: jean-paul.aguttes@cnes.fr 
C2.  MATERIALS AND STRUCTURES  

This Symposium provides an international forum for recent advancements in assessment of the latest technology achievements on space structures, structural dynamics and materials. The Symposium addresses the design and development of space vehicle structures and mechanical/thermal/fluidic systems. Future advances in a number of space systems applications for space power, space transportation, astrodynamics, space exploration, space propulsion and space station will depend increasingly on the successful application of innovative new materials and the development of new structural concepts - particularly those relating to very large deployable (and assembled) space structures. For these applications to occur, increased dialog between these technology communities, and discussion among technologists and mission planners, must be pursued. Substantial improvements in a wide range of current technologies, including nanotechnologies, must occur, projected costs must be reduced, potential scientific returns must be increased from respective mission system applications. Papers in this symposium will review the projected advances in materials and large space structures in this domain for advanced space systems applications.
Coordinators:

Constantinos P. Stavrinidis

ESA/ESTEC - NETHERLANDS

Email: constantinos.stavrinidis@esa.int

Pavel M. Trivailo

RMIT University (Royal Melbourne Institute of Technology) - AUSTRALIA

Email: trivailo@rmit.edu.au

C2.1. Space Structures I - Development and Verification (Space Vehicles and Components)
The following topics will be included: Analysis versus test results for spacecraft, launch vehicles and their components (e.g.  pressurized structures, tanks, load introductions,  primary structures, fluidic equipment, control surfaces); examination of both on-ground and in-orbit testing,  launch dynamic environments as related to structural design, development and verification, such as sine, random and acoustic vibration and lessons learned.
Chairs:

Michael Dogigli

MAN Technologie AG - GERMANY

Email: michael_dogigli@mt.man.de

Andreas Rittweger

EADS Space Transportation - GERMANY

Email: andreas.rittweger@space.eads.net

Rapporteur:

Jean-Alain Massoni

Alcatel Space – FRANCE

Email: jean-alain.massoni@space.alcatel.fr

C2.2. Space Structures II - Development and Verification (Deployable and Dimensionally Stable Structures)

The following topics will be included: Analysis versus test results for deployable and /or dimensionally stable structures (e.g. reflectors, telescopes, antennas); examination of both on-ground and in-orbit testing, thermal distortion and shape control, structural design, development and verification; lessons learned.

Chairs:

Paolo Gasbarri

University of Rome „La Sapienza“ - ITALY

Email: paolo.gasbarri@uniroma1.it

Jean-Alain Massoni

Alcatel Space – FRANCE

Email: jean-alain.massoni@space.alcatel.fr

Rapporteurs: 

Pierre Rochus 

CSL / University of Liège – BELGIUM

Email: prochus@ulg.ac.be
C2.3. Space Structures - Dynamics and Microdynamics
Topics included in this session are: Dynamics analysis and testing, modal identification, landing and impact dynamics, pyroshock, test facilities, vibration suppression techniques, damping, micro-dynamics, in-orbit dynamic environment, wave structural propagation, excitation sources and in-orbit dynamic testing.
Chairs:

Peter M. Bainum

Howard University - USA

Email: pbainum@fac.howard.edu

Ijar M. Da Fonseca

INPE - BRAZIL

Email: ijar@dem.inpe.br
Rapporteur:

Paolo Gasbarri

University of Rome „La Sapienza“ - ITALY

Email: paolo.gasbarri@uniroma1.it

C2.4. New Materials and Structural Concepts
Topics of discussion in this session will be: advanced materials and structural concepts applied in expendable and future reusable transportation systems and space vehicles. Of main interests are high temperature and cryogenic materials, nano-materials, composites, and ceramics including their structural application.

Chairs:

Detlef Alwes

DLR - GERMANY

Email: detlef.alwes@dlr.de 

Marc Lacoste

Snecma Propulsion Solide – France

Email: marc.lacoste@snecma.fr

Rapporteur:

Yuriy Moshnenko

Yuzhnoye State Design Office - UKRAINE

Email: info@yuzhnoye.com
C2.5. Smart Materials and Adaptive Structures
The focus of the session will be on application of smart materials to spacecraft and launch vehicle systems, novel sensor and actuator concepts and new concepts for multi- functional and intelligent structural systems. Also included in the session will be new control methods for vibration suppression and shape control using adaptive structures as well as comparisons of predicted performance with data from ground and in-orbit testing.

Chairs:

Michael J. Eiden

ESA/ESTEC - NETHERLANDS

Email: michael.eiden@esa.int

Jun-jiro Onoda

ISAS/JAXA - JAPAN

Email: onoda.junjiro@jaxa.jp

Rapporteur:

Paolo Gaudenzi

University of Rome “La Sapienza” - ITALY

Email: paolo.gaudenzi@uniroma1.it

C2.6. Space Environmental Effects and Spacecraft Protection

In this session space environment effects will be covered. For example, the effects of radiation, atomic oxygen, spacecraft charging, thermal cycling, dissociation, meteoroids, space debris and vacuum on space systems, microelectronics, materials and structures will be discussed. Protective and shielding technologies, including debris impact simulation, testing and susceptibility of Commercial-Off-The-Shelf (COTS) micro-electronics to space radiation will be presented.

Chairs:

Murray Hirschbein 

NASA Headquarters - USA

Email: mhirschbein@hq.nasa.gov

Akira Meguro

NTT Network Innovation Laboratories – JAPAN

Email: meguro@wslab.ntt.co.jp

Rapporteur:

Frédéric Leleu

EADS Astrium - FRANCE

Email: frederic.leleu@space.eads.net

C2.7. Space Vehicles – Mechanical/Thermal/Fluidic Systems
Discussed in this session are novel technical concepts for mechanical/thermal subsystems of launchers, manned and unmanned spacecraft, re-entry vehicles and small satellites. Also included in this session will be cost efficiency and reliability, material selection, new theoretical approaches, low cost manufacturing and test verification. Advanced subsystems and design for future exploration missions will also be included.

Chairs:

Oleg M. Alifanov

Moscow Aviation Institute - RUSSIA

Email: alf@cosmos.com.ru

Mario Marchetti

University of Rome "La Sapienza" - ITALY

Email: mario.marchetti@uniroma1.it

Rapporteur:

Guoliang Mao 

Beijing Institute of Aerodynamics - CHINA

Email: glmao@sina.com
C2.8. Specialized Technologies, including Nanotechnology

Specialized material and structures technologies are explored in a large variety of space applications both to enable advanced exploration or science/observation mission scenarios and to perform test verifications relying on utmost miniaturization of devices or highest capabilities in structural, thermal, electrical, electro-mechanical/optical performances offered by the progress in Nanotechnology. Examples are the exceptional performances at nano-scale in strength, electrical, thermal conduction of Carbon nanotubes which are experiencing first applications at macro-scale such as nano-composite structures, high efficiency energy storage wheels, MEMS and MOEMS devices. Molecular nanotechnology and advances in manipulation at nano-scale offer the road to molecular machines, ultra-compact sensors for science applications and mass storage devices. 

The Session encourages presentations of specialized technologies, in particular of nano-material related techniques and their application in devices offering unprecedented performances for space applications.

Chairs:

Michael J. Eiden

ESA/ESTEC - NETHERLANDS

Email: michael.eiden@esa.int

Pavel M. Trivailo

RMIT University (Royal Melbourne Institute of Technology) - AUSTRALIA

Email: trivailo@rmit.edu.au

Rapporteurs: 

Pierre Rochus 

CSL / University of Liège – BELGIUM

Email: prochus@ulg.ac.be
C2.P. Poster Session on Materials and Structures  
Rapporteur:

Michael J. Eiden

ESA/ESTEC - NETHERLANDS

Email: michael.eiden@esa.int

C3. SPACE POWER  

The successful future exploration and development of space depends on the research into and deployment of new, more affordable and more reliable energy sources of diverse types ranging from the very small to the extraordinarily large. Moreover, the continuing support of government-sponsored space activities by the public will require that these activities serve human needs in obvious ways. One visionary way to achieve the latter goal is to provide non-polluting, economical power to the Earth from space. The Space Power Symposium will thus address space power systems for use in space and on the Earth. It will include topics such as: nuclear systems for spacecraft power and propulsion; systems using solar energy; and matters of storage, energy management, conversion, transmission and distribution. The Symposium will also examine the prospects of using space-based energy on the Earth and the use of key enabling technologies such as wireless power transmission for both space and terrestrial applications.

Coordinator:

John Mankins

NASA Headquarters – USA

Email: john.c.mankins@nasa.gov
C3.1. Power from Space - Prospects for the 21st Century
General topics bearing on the use of space-based power for the Earth are the subject of this session.  It will address needs and benefits of space-based power, policy, economic, general technical and architectural issues, as well as environmental and societal aspects of the acquisition and use of space power on the Earth. 

Chairs: 
Nobuyuki Kaya

Kobe University - JAPAN

Email: kaya@kobe-u.ac.jp

Leopold Summerer

ESA/ESTEC - NETHERLANDS
Email: leopold.summerer@esa.int

Rapporteurs: 

Lucien Deschamps

Prospective 2100 - FRANCE

Email: deschamps@2100.org

Harvey J. Willenberg

Independent Consultant - USA

Email: harvey@willenbergs.com

C3.2. Advanced Space Power Systems and Technologies
This session will address systems-level technologies to meet the power needs of future space missions including solar, nuclear, thermal, energy storage and other advanced topics (such as the general subject of space solar power technologies).

Chairs: 

Henry W. Brandhorst

Auburn University - USA

Email: brandhh@auburn.edu

Susumu Sasaki

ISAS/JAXA - JAPAN

Email: sasaki@newslan.isas.jaxa.jp

Rapporteurs: 
Frank Steinsiek

EADS Space Transportation – GERMANY

Email: frank.steinsiek@space.eads.net

Nantel Susuki

NASA Headquarters – USA

Email: nantel.h.suzuki@nasa.gov 

C3.3. Advanced Space Power Component/Subsystem Technologies

This session will address component -and subsystem- level technologies to meet the power needs of future space missions, including solar PV, dynamics energy conversion, thermal management, batteries, fuel cells and other topics (such as wireless power beaming technologies).

Chairs: 

Gérard Gave

CNES – FRANCE

Email: gerard.gave@cnes.fr

Nantel Susuki

NASA Headquarters – USA

Email: nantel.h.suzuki@nasa.gov 

Rapporteurs:

Richard M. Dickinson

Off Earth-WPT - USA

Email: offearth7@aol.com

Wolfgang Seboldt 

DLR - GERMANY

Email: wolfgang.seboldt@dlr.de
C3.4. Experiments and Demonstrations for Advanced Space Power
Diverse new technologies will be needed to enable the development of future large space power systems. This session will discuss a range of needed technology demonstrations and flight experiments to validate these new concepts. 
Chairs: 

Nobuyuki Kaya

Kobe University - JAPAN

Email: kaya@kobe-u.ac.jp

Harvey J. Willenberg

Independent Consultant - USA

Email: harvey@willenbergs.com

Rapporteurs: 

Alain Celeste

Université de la Réunion - FRANCE

Email: celeste@univ-reunion.fr
Joe T. Howell

NASA Marshall Space Flight Centre – USA

Email: joe.howell@nasa.gov 

C3.5./D3.4. Joint Session on Advanced Concepts for Space Power: Enabling Ambitious Space Exploration and Utilization
This session will encompass exceptionally novel concepts for space power and their potential to enable visionary space goals in the far term future 

Chairs: 

John Mankins

NASA Headquarters – USA

Email: john.c.mankins@nasa.gov
Leopold Summerer

ESA/ESTEC - NETHERLANDS
Email: leopold.summerer@esa.int

Rapporteurs:

Ivan Bekey

Bekey Designs, Inc. – USA

Email: ibekey@cox.net 
George W. Morgenthaler

University of Colorado at Boulder – USA

Email: morgenth@colorado.edu

C3.6/C4.7. Joint session on Nuclear Propulsion and Power

This session addresses all issues of nuclear power in space applications.

Chairs: 

Oleg A. Gorshkov

Keldysh Research Center - RUSSIA

Email: kercgor@dol.ru

Harvey J. Willenberg - USA

Email: harvey@willenbergs.com

Rapporteur:

Giorgio Saccoccia

ESA/ESTEC – NETHERLANDS

Email: giorgio.saccoccia@esa.int

C4. Space Propulsion  
Propose, report on and include all propulsion systems, including those for Earth-to-orbit, orbital control and interplanetary missions.

Coordinators:

Claudio Bruno

University of Rome - ITALY

Email: claudio.bruno@uniroma1.it

Dana G. Andrews

Andrews Space & Technology - USA

Email: dandrews@andrews-space.com

C4.1. Propulsion Systems I
This session is dedicated to all aspects of Liquid rocket Engines.

Chairs:

Max Calabro

Consultant - FRANCE

Email: max.calabro@freesurf.net

Hans Immich

EADS Space Transportation GmbH - GERMANY

Email: hans.immich@space.eads.net

Rapporteur:

Marcel Pouliquen

Snecma Moteurs – FRANCE

Email: marcel.pouliquen@snecma.fr

C4.2. Propulsion systems II

This session is dedicated to all aspects of Solid and Hybrid Propulsion.

Chairs:
Jean-François Guery

SNPE Materiaux Energetiques – FRANCE

Email: jf.guery@ snpe.com 

Randy C. Parsley

Pratt & Whitney - USA

Email: randy.parsley@pw.utc.com

Rapporteur:

John Harlow

Consultant - UK

Email: john@jharlow.fsnet.co.uk

C4.3. Propulsion Technology

This session includes all science and technology supporting all aspects of space propulsion.

Chairs:

Francesca Lillo 

Avio - Propulzione Aerospaziale - ITALY

Email: francesca.lillo@aviogroup.com

Gennaro Russo

C.I.R.A. - ITALY

Email: g.russo@cira.it

Rapporteur:

Hongjiang Liu

The 11th Institute of China Aerospace Sc. & Technology Corp. - CHINA

Email: liuhj2003@263.net
C4.4. Electric Propulsion
This session is dedicated to propulsion based on electricity as prime mover. 

Chairs:

Garry A. Popov 

RIAME - RUSSIA

Email: riame@sokol.ru

Giorgio Saccoccia

ESA/ESTEC - NETHERLANDS

Email: giorgio.saccoccia@esa.int

Rapporteur:

Oleg A. Gorshkov

Keldysh Research Center - RUSSIA

Email: kercgor@dol.ru

C4.5. Hypersonic and Combined Cycle Propulsion
This session includes papers dealing with use of air in earth to orbit propulsion. It is a joint ISOABE/IAF session.

Chairs:

Paul Czysz

Hypertech – USA

Email: p.czysz@att.net

Nobuhiro Tanatsugu

The Muroran Institute of Technology – JAPAN

Email: tana@mmm.muroran-it.ac.jp

Rapporteur:

Shigeru Aso

Kyushu University - JAPAN

Email: aso@aero.kyushu-u.ac.jp

C4.6. Advanced Propulsion - Non Chemical, non Electric
All aspects of innovative propulsion technologypropulsion systems are included.

Chairs:

Timothy J. Lawrence 

USAFA - USA

Email: timothy.lawrence@usafa.af.mil

Vladimir Prisniakov

Academy of Science of Ukraine - UKRAINE

Email: kprisn@a-teleport.com
Rapporteur:

Pascal Pempie

CNES – FRANCE

Email: pascal.pempie@cnes.fr
C4.7./C3.6. Joint session on Nuclear Propulsion and Power

This session addresses all issues of nuclear power in space applications.

Chairs: 

Oleg A. Gorshkov

Keldysh Research Center - RUSSIA

Email: kercgor@dol.ru

Harvey J. Willenberg - USA

Email: harvey@willenbergs.com

Rapporteur:

Giorgio Saccoccia

ESA/ESTEC – NETHERLANDS

Email: giorgio.saccoccia@esa.int

C4.8./D2.8. Joint session on New Missions enabled by Nuclear Propulsion
This session covers topics that are beyond the present scope of near-term nuclear propulsion missions such as Mars or inner solar system exploration.  It may include, for example, such novel missions as interstellar transportation and technologies required to enable such missions.  Other topics include asteroid divert, Oort Cloud object investigation or outer sample return missions not covered in other sessions.  It can include missions enabled by nuclear power or propulsion, such as, for example surface hoppers to explore other worlds without having to rove on the surface.  All forms of nuclear propulsion and advanced propulsion are welcome as possible candidates for these missions opportunities. 

Chairs:

Roger X. Lenard

Sandia National Laboratories  - USA

Email: rxlenar@sandia.gov 
Douglas O. Stanley
National Institute of Aerospace – Georgia Tech - USA

Email: stanley@nianet.org

Rapporteur:

Michael L. Burris
NASA
Marshall Space Flight Center - USA

Email: m.l.burris@msfc.nasa.gov
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