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G. Herdrich, M. Auweter-Kurtz, H. Habiger, Pyrometric Temperature Measurements
on Thermal Protection Systems, GAMM 98 (Gesellschaft fiir angewandte Mathematik
und Mechanik) GAMM Tagung 1998 (Gesellschaft fiir angewandte Mathematik u.
Mechanik), Bremen, April 1998, edit. Zeitschrift f. angewandte Mathematik u.
Mechanik (ZAMM) 79, Suppl. 3, pages S945-S946, 1999.

G. Herdrich, M. Auweter-Kurtz, H.L. Kurtz, New Inductively Heated Plasma Source
for Reentry Simulations, also AIAA Paper 98-3022, presented on the 20" AIAA
Advance Measurement and Ground Testing Conference, Albuquerque, NM, Juni
1998, Journal of Thermophysics and Heat Transfer, Vol. 14, No. 2, pp. 244-249,
April-Juni 2000.

G. Herdrich, M. Auweter-Kurtz, H.L. Kurtz, T. Laux, M. Winter, Operational
Behavior of the Inductively Heated Plasma Source IPG3 for Re-entry Simulations,
Journal of Thermophysics and Heat Transfer, Vol. 16, No. 3, pp. 440-449, Juli-
September 2002; auch AIAA-99-3497, 331 Thermophysics Conference, Norfolk,
Virginia, Juni/Juli 1999; auch SFB 259 Preprint-Reihe, 1999/49.

G. Herdrich, M. Auweter-Kurtz, P. Endlich, Mars Entry Simulation using the
Inductively Heated Plasma Generator IPG4, Engineering Note, Journal of
Spacecrafts and Rockets Vol. 40, No. 5, pp. 690-694, Sept.-Okt. 2003.

M. Auweter-Kurtz, M. Fertig, G. Herdrich, T. Laux, U. Schéttle, Th. Wegmann, M.
Winter, Entry Experiments at IRS — In-flight Measurement during Atmospheric
Entries, 53 Int. Astronautical Congress, Houston, TX, USA, Okt. 2002, Space
Technology Journal (ST), Vol. 23, Issue 4, pp. 217-234, Juli 2003, ISSN 0892-9270,
R. Monti, Universitit Neapel.

M. Auweter-Kurtz, G. Herdrich, S. Laure and H.P. Wagner, Plasma Source
Development for Technical Applications at IRS, Institut fiir Raumfahrtsysteme (IRS),
Universitidt Stuttgart, D-70550, Dr. Laure Plasmatechnologie GmbH, Germany, The
4™ International Symposium on Applied Plasma Science-ISAPS *03, Kyoto/Japan 01 .-
05.09.2003, Advances in Applied Plasma Science, Vol. 4, 2003, S. 157-162, Vacuum,
Vol 73/3-4 (2004) pp 309-316.

G. Herdrich, M. Auweter-Kurtz, M. Fertig, S. Lohle, S. Pidan, T. Laux, Oxidation
Behaviour of SiC-based Thermal Protection System Materials using newly developed
Probe Techniques, Paper AIAA 2004-2173, 37" AIAA Thermophysics Conference,
Portland, Oregon, USA, Juni/Juli 2004, Journal of Spacecraft and Rockets, pp. 817-
824, Vol. 42, No. 5, Sept.-Okt. 2005.
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S. Pidan, M. Auweter-Kurtz, G. Herdrich, M. Fertig, Recombination Coefficients and
Spectral Emissivity of Silicon Carbide-Based Thermal Protection Materials, Paper
ATAA 2004-2274, 37" AIAA Thermophysics Conference, Portland, Oregon, USA,
Juni/Juli 2004, Journal of Thermophysics and Heat Transfer, pp. 566-571, Vol. 19,
No. 4, Okt.-Dez. 2005.

M. Matsui', K. Komurasaki®, G. Herdrich’>, and M. Auweter-Kurtz’: Enthalpy
Measurement in Inductive Plasma Generator Flow by Laser Absorption Spectroscopy,
""Department of Advanced Energy, The University of Tokyo, Kashiwanoha 5-1-5,
Kashiwa, Chiba 277-8562, Japan, 2nstitut  fiir Raumfahrtsysteme, Universitt
Stuttgart, AIAA Journal, pp. 2060-2064, Vol. 43, No. 9, September 2005.

M. Matsui, K. Komurasaki, G. Herdrich, and M. Auweter-Kurtz, Diagnostics of
Inductively Heated Plasma Generator Flow by Laser Absorption Spectroscopy,
Journal of the Japan Society for Aeronautical and Space Sciences, Vol. 53, No. 619,
2005, pp.379-384.

G. Herdrich, M. Auweter, Inductively heated Plasma Sources for Technical
Applications, Institut fiir Raumfahrtsysteme (IRS) and Steinbeis Transfer Centre
Plasma and Space Technology (STC PRT), Vacuum Journal, Vol. 80, pp. 1138-1143,
2006.

G. Herdrich, M. Auweter-Kurtz, M. Fertig, A. Nawaz, D. Petkow, MHD Flow Control

for Plasma Technology Applications, Institut fiir Raumfahrtsysteme (IRS) and
Steinbeis Transfer Centre Plasma and Space Technology (STC PRT), Vacuum
Journal, Vol. 80, pp. 1167-1173, 2006.

M. Matsui', H. Takayanagil, K. Komurasaki', Y. Arakawa', A. Knappz, G. Herdrich?,
M. Auweter-Kurtz’, Enthalpy Measurement of Inductively Heated Air Flow,
'University of Tokyo, Tokyo 113-8656, Japan, “University of Stuttgart, D-70550
Stuttgart, Germany, ‘University of Hamburg, D-20146 Hamburg, Germany,
begutachtet und angenommen durch das Journal of Spacecraft and Rockets, Sept.
2007.

G. Herdrich, D. Petkow, M. Auweter-Kurtz, High Enthalpy, water-cooled and thin-
walled ICP Sources: Characterization and MHD-Optimization, Cambridge Journal of
Plasma Physics, vol. 74, part 3, pp. 1-39, Oktober 2007.

A. Knappl, G. Herdrich!, M. Auweter-Kurtz?, Magnetic Influence on Argon Plasma
flow using Permanent Magnets, nstitut fiir Raumfahrtsysteme, Universitét Stuttgart,
*Universitit Hamburg, eingereicht beim Journal VACUUM, Okt. 2007.

D. Petkow', M. Fertigl, G. Herdrich', M. Auweter-Kurtz>, A Particle Code for Plasma
Technological Applications, nstitut fiir Raumfahrtsysteme, Universitdt Stuttgart,
*Universitit Hamburg, eingereicht beim Journal VACUUM, Okt. 2007.

G. Herdrich" 2, Stephan Kraus', Markus Fertigl, Dejan Petkow', M. Auweter-Kurtz’,
Magnetic Acceleration Plasma Facility for Plasma Shock Peening and Plasma
Decoating  Processes, nstitut ~ fiir Raumfahrtsysteme, Universitit Stuttgart,
*Universitit Tokio, *Universitit Hamburg, eingereicht beim Journal VACUUM, Okt.
2007.

T. Schonherr, A. Nawaz, G. Herdrich, H.-P. Roser, M. Auweter-Kurtz, Influence of
the electrode shape on the performance of the pulsed MPD thruster SIMPLEX,
eingereicht beim Journal of Propulsion and Power, Nov. 2007.

S. Lohle, Sebastian Lein, Andreas Steinbeck, G. Herdrich, M. Auweter-Kurtz, Oxygen
plasma flow properties deduced from laser—induced fluorescence and probe
measurements, eingereicht bei Applied Optics, Nov. 2007.
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Beitrdge in Bilichern

U. Gaisbauer, H. Knauss, S. Wagner, G. Herdrich, M. Fertig, M. Winter, M. Auweter-
Kurtz, Flow Simulation and Problems in Ground Test Facilities, in Basic Research
and Technologies for Two-Stage-to-Orbit Vehicles, D. Jacob, G. Sachs, S. Wagner
(Ed.), Deutsche Forschungsgemeinschaft, Final Report on Collaborative Research
Centres 253, 255 and 259, Wiley-VCH Verlag GmbH & Co. KgaA, ISBN-13: 978-3-
527-27735-3, ISBN-10: 3-527-27735-8, Seiten 165-199, 2005.

M. Auweter-Kurtz, M. Fertig, G. Herdrich, K. Hirsch, S. Lohle, S. Pidan, U.
Schumacher, M. Winter, Characterization of High-Enthalpy Flows, in Basic
Research and Technologies for Two-Stage-to-Orbit Vehicles, D. Jacob, G. Sachs,
S. Wagner (Ed.), Deutsche Forschungsgemeinschaft, Final Report on Collaborative
Research Centres 253, 255 and 259, Wiley-VCH Verlag GmbH & Co. KgaA, ISBN-
13: 978-3-527-27735-3, ISBN-10: 3-527-27735-8, Seiten 199-220, 2005.

F. Aldinger, M. Auweter-Kurtz, M. Fertig, G. Herdrich, K. Hirsch, P. Lindner, D.
Matusch, G. Neuer, U. Schumacher, M. Winter, Behaviour of Reusable Heat Shield
Materials under Re-entry Conditions, in Basic Research and Technologies for Two-
Stage-to-Orbit Vehicles, D. Jacob, G. Sachs, S. Wagner (Ed.), Deutsche Forschungs-
gemeinschaft, Final Report on Collaborative Research Centres 253, 255 and 259,
Wiley-VCH Verlag GmbH & Co. KgaA, ISBN-13: 978-3-527-27735-3, ISBN-10: 3-
527-27735-8, Seiten 527-549, 2005.

G. Herdrich, M. Auweter-Kurtz, M. Fertig, M. Winter, M. Schiissler, Advanced
Temperature and Heat Flux Sensor Systems for Atmospheric Entry Vehicles, in
Verfahren und Geriite in der Temperatur- und Feuchtemesstechnik, Herausgeber
Physikalisch Technische Bundesanstalt Braunschweig und Berlin, ISBN 3-9805741-7-
2, Seiten 343-355, Temperatur 2006 Fachtagung in Berlin, Mai 2006.

Akademische Veroffentlichungen

Diplomarbeit: Emissionsspektroskopische Untersuchung der Stickstoff-
Molekiilstrahlung im Plasmawindkanal, Diplomarbeit Institut fiir Raumfahrtsysteme
IRS-96-S08, Juli 1996.

Dissertation: Aufbau, Qualifikation und Charakterisierung einer induktiv beheizten
Plasmawindkanalanlage zur Simulation atmosphdrischer Eintrittsmanover, Institut
fiir Raumfahrtsysteme, Universitit Stuttgart, Shaker Verlag GmbH, Aachen, ISBN 3-
8322-4338-0, 2005, auch URN: urn:nbn:de:bsz:93-opus-21478, URL: http://elib.uni-
stuttgart.de/opus/volltexte/2005/2147/, Dez. 2004.

1]

(exp. / num.)

1]

(exp. / num.)

1]

(exp. / num.)

1]

(exp. / num.)

1]

(exp. / num.)

1]

(exp. / num.)



Vorlesungsmanuskripte

M. Auweter-Kurtz, G. Herdrich, M. Winter, Mefverfahren fiir stromende Plasmen,
Institut fiir Raumfahrtsysteme, Vorlesung an der Universitédt Stuttgart.

M. Auweter-Kurtz, H. Kurtz, G. Herdrich, F. Huber, T. Wegmann, M. Winter,
Zimmermann, Unkonventionelle Raumfahrtantriebe, Institut fiir Raumfahrtsysteme,
Vorlesung an der Universitit Stuttgart.

G. Herdrich!, M. Auweter-Kurtz', M. Mi’lllerz, D. Petkow', J. Steinwandel3, Th.
Ullmann®, Plasmaverfahren  fiir ~ Industrielle  Anwendungen, 'Institut fiir
Raumfahrtsysteme, 2Bosch, SEADS Miinchen, ‘DLR Stuttgart, Vorlesung an der
Universitit Stuttgart.

G. Herdrich', M. Auweter-Kurtz', K. Hannemannz, Wiedereintrittstechnologie von
Raumflugsystemen, 'Institut fiir Raumfahrtsysteme, “DLR Géttingen, Vorlesung an der
Universitit Stuttgart.

Monika Auweter-Kurtz, Markus Fertig, Georg Herdrich, Michael Winter, Advanced
integrated TPS and Non-Equilibrium Chemistry Instrumentation, RTO lecture in
print; von Karman Institute for Fluid Dynamics, RTO Course on Flight Experiments
for Hypersonic Vehicle Development, Belgium, Oktober 2005.

G. Herdrich, Atmospheric Entry Technology, Manuskripte und Folien, Department of
Advanced Energy, Graduate School of Frontier Sciences, Universitit Tokio, 2007.

Veréffentlichungen in Tagungsbédnden / Taqungsbeitrage

G. Herdrich, M. Auweter-Kurtz, H.L. Kurtz, M. Winter, Emissionsspektroskopische
Untersuchung der  Stickstoffmolekiilstrahlung im  Plasmawindkanal, DGLR
Jahrestagung 1997, Jahrbuch DGLR-JT97-139 NWP, Institut fiir Raumfahrtsysteme,
1997.

G. Herdrich, M. Auweter-Kurtz, H. Habiger, M. Hartling, Multi-Channel Temperature
Measurements on Ceramic Heat Shields, IAF-97-1.5.06, 48" International
Astronautical Congress, Turin, Italien, Oktober, 1997.

G. Herdrich, M. Auweter-Kurtz, H. Kurtz, S. Lenzner, A Test Facility With a Newly
Developed Inductively Heated Plasma Generator for TPS Re-Entry Simulations, 3"
European Workshop on Thermal Protection Systems, Noordwijk, Holland, Mirz 1998.

M. Auweter-Kurtz, H. Habiger, G. Herdrich, G. Hilfer, H. Kurtz, S. Laure, E.
Schreiber, T. Wegmann, The Magnetoplasmadynamic Genertor RD7 - A New Plasma
Source for Large Structure Testing, 3™ European Workshop on Thermal Protection
Systems, Noordwijk, Nolland, Mirz 1998.

H. Habiger, M. Auweter-Kurtz, H. Fritholz, G. Herdrich, PYREX - Pyrometric
Temperature Measurement on the Ceramic TPS of the Re-Entry Capsule MIRKA, 3™
European Workshop on Thermal Protection Systems, ESTEC, Holland, Mirz 1998.

G. Herdrich, M. Auweter-Kurtz, M. Hartling, T. Laux, A Combined Pyrometric
Temperature and Catalytic Sensor System for the Nose Cone of X-38, 3" European
Symposium on Aerothermodynamics for Space Vehicles, Hrsg. R.A. Harris, ESTEC,
Noordwijk, ESA SP-426, ISBN 92-9092-704-6, S. 695-701, Holland, Mérz 1998.

J. Heiermann, M. Auweter-Kurtz, P.C. Sleziona, G. Herdrich, Numerical Evaluation
of an Inductive Plasma Wind Tunnel Source on Structured and Unstructured Meshes,
3™ European Symposium on Aerothermodynamics for Space Vehicles, Hrsg. R.A.
Harris, ESTEC, Noordwijk, NL, ESA SP-426, ISBN 92-9092-704-6, S. 567-571,
Holland, Mirz 1998.
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M. Auweter-Kurtz, F. Hammer, G. Herdrich, H. Kurtz, T. Laux, E. Schreiber, Th.
Wegmann, The Ground Test Facilities for TPS at the Institut fiir Raumfahrtsysteme,
3" European Symposium on Aerothermodynamics for Space Vehicles, Hrsg. R.A.
Harris, ESTEC, Noordwijk, NL, ESA SP-426, ISBN 92-9092-704-6, S.529-536,
Holland, Mirz 1998.

G. Herdrich, M. Auweter-Kurtz, M. Hartling, T. Laux, Present Design of the
Pyrometric Sensor System PYREX-KAT38 for X-38, Proceedings of the AAAF 1
International Symposium: Atmospheric Re-Entry Vehicles and Systems, Mirz 1999.

T. Laux, G. Herdrich, M. Auweter-Kurtz, Material and Heat Flux Tests with Sintered
Silicon Carbide in Oxygen and Nitrogen Plasmas, Proceedings of the 1* Joint French-
German Symposium on Simulation of Atmospheric Entries by Means of Ground Test
Facilities, Paper 3.3, Stuttgart, Deutschland, November 1999.

G. Herdrich, M. Auweter-Kurtz, T. Laux, The Influence of the Gas Injection on the
Performance of the Inductively Heated Plasma Generator IPG3, Proceedings of the 1
Joint French-German Symposium on Simulation of Atmospheric Entries by Means of
Ground Test Facilities, Paper 1.2, Stuttgart, Deutschland, November 1999.

Th. Wegmann, M. Auweter-Kurtz, G. Herdrich, H. Kurtz, T. Laux, E. Schreiber: Re-
entry Simulation Capabilities in the Arc Heated Plasma Wind Tunnels of the IRS,
Proceedings of the 1* Joint French-German Symposium on Simulation of Atmospheric
Entries by Means of Ground Test Facilities, Paper 1.6, Stuttgart, Deutschland,
November 1999.

M. Auweter-Kurtz, G. Herdrich, H.L. Kurtz, T. Laux, E. Schreiber, T. Wegmann,
Ground Testing Facilities for TPS Qualification at the Institut fiir Raumfahrtsysteme,
12" European Aerospace Conference, 3™ European Conference on Space
Transportation Systems, Paris, Nov./Dez. 1999.

G. Herdrich, M. Auweter-Kurtz, H. Kurtz, T. Laux, E. Schreiber, Investigation of the
Inductively Heated Plasmagenerator IPG3 using Injection Rings of different
Geometries, 21" AIAA Advanced Measurement Technology and Ground Testing
Conference, Denver, CO, Paper AIAA-2000-2445, Juni 2000.

G. Herdrich, M. Auweter-Kurtz, M. Hartling, T. Laux: PYREX-KAT38, Temperature
Measurement System for the X-38 Nose Structure TPS, Proceedings of the 2™ Int.
Symposium Atmospheric Reentry Vehicles and Systems, Arcachon, Frankreich, Mirz
2001.

G. Herdrich, M. Auweter-Kurtz, Characterization of Inductively Heated Plasma
Generators using measured Data in Combination with a Simple Analytical Model,
Paper ATIAA-2001-3012, 35h Thermophysics Conference, Invited Session, Anaheim,
CA, USA, Juni 2001.

M. Auweter-Kurtz, G. Herdrich, K. Komurasaki, T. Laux, Probe Measurements and
Laser Absorption Spectroscopy on the IRS IPG3 Plasma Plume, Paper AIAA-2001-
2732, 35" Thermophysics Conference, Anaheim, CA, USA, Juni 2001.

M. Auweter-Kurtz, P. Endlich, G. Herdrich, H. Kurtz, T. Laux, S. Lohle, E. Schreiber,
T. Wegmann, M. Winter, Ground Testing Facilities for TPS Qualification at the
Institut fiir Raumfahrtsysteme, Proceedings of the 4" European Symposium on
Aerothermodynamics for Space Applications, Capua, Italien, Oktober 2001, ESA SP-
487, pp 655-663, Mirz 2002.

G. Herdrich, M. Auweter-Kurtz, A. Desportes, P. Endlich, H. Kurtz, T. Laux, B. van
Ootegem, P. Vervisch, Experiments at the Inductively Heated Plasma Wind Tunnels of
CORIA and IRS, by Institut fiir Raumfahrtsysteme (IRS), Stuttgart, Germany and
Interprofessional Aerothermochemistry Research Complex (CORIA), Université de
Rouen, Frankreich, Paper AIAA-2002-2711, 22" ATAA Aerodynamic Measurement
Technology and Ground Testing Conference, St. Louis, MI, USA, Juni 2002.
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. P. Endlich, M. Auweter-Kurtz, G. Herdrich, Mars Entry Simulation with Dust Using
an Inductively Heated Generator, Paper AIAA-2002-3237, 22" ATAA Aerodynamic
Measurement Technology and Ground Testing Conference, St. Louis, MI, USA, 24-26
Juni 2002.

T. Laux, G. Herdrich, M. Auweter-Kurtz, Oxidation Behavior of Sintered Silicon
Carbide in Various Plasma Wind Tunnels, Proceedings of the 4™ European Workshop
on Hot Structures and Thermal Protection Systems for Space Vehicles (26-29 Nov.
2002), Palermo, Italien, ESA SP-521, pp. 377-389, April 2003.

G. Herdrich, M. Auweter-Kurtz, M. Fertig, T. Laux, Th. Wegmann, M. Winter,
Aerothermodynamic Flight Experiments at IRS — In Situ Research of Atmospheric
Entries, DGLR Jahrestagung, DGLR-JT2002-178, Stuttgart, Deutschland, September
2002.

G. Herdrich, M. Auweter-Kurtz, P. Endlich, T. Laux, Simulation of Atmospheric Entry
Manoeuvres using the Inductively Heated Plasma Wind Tunnel PWK3, DGLR
Jahrestagung, DGLR-JT2002-254 Stuttgart, Deutschland, September 2002.

Ch. Rottger, M. Bickel, M. Dogili, O. Romberg, W. Fischer, R. Graue, G. Herdrich,
M. Auweter-Kurtz, Structure and Material Technologies for RLV, MAN Technologie
AG, Augsburg, OHB System, Bremen, Astrium, Bremen, Kayser-Threde, Miinchen,
Universitit Stuttgart (IRS), Stuttgart, Germany, Proceedings of the 3™ Int. Symposium
Atmospheric Reentry Vehicles and Systems, Arcachon, Frankreich, Mirz 2003.

G. Herdrich, M. Auweter-Kurtz, M. Fertig, T. Laux, S. Pidan, U. Schéttle, Th.
Wegmann, M. Winter, Atmospheric Entry Experiments at IRS, Proceedings of the 3
Int. Symposium Atmospheric Reentry Vehicles and Systems, Arcachon, Frankreich,
Mirz 2003.

G. Herdrich, M. Auweter-Kurtz, M. Fertig, T. Laux, S. Pidan, U. Schéttle, Th.
Wegmann, M. Winter, Atmospheric Entry Simulation Capabilities at IRS, Proceedings
of the 3™ Int. Symposium Atmospheric Reentry Vehicles and Systems, Arcachon,
Frankreich, Marz 2003.

G. Herdrich, M. Auweter-Kurtz, P. Endlich, T. Laux, Simulation of Atmospheric Entry
Manoeuvres Using the Inductively Heated Plasma Wind Tunnel PWK3, Proceedings
of the 3™ Int. Symposium Atmospheric Reentry Vehicles and Systems, Arcachon,
Frankreich, Marz 2003.

P. Endlich, M. Auweter-Kurtz, G. Herdrich, S. Laure, Simulation of Mars Entry
conditions including Dust Particles, Proceedings of the 3™ Int. Symposium
Atmospheric Reentry Vehicles and Systems, Arcachon, Frankreich, Mirz 2003.

N. Karrer, P. Hofer-Noser, G. Herdrich, M. Auweter-Kurtz, Isolated current probe for
continuous monitoring of AC currents of high amplitude and high frequency, 10"
European Conference on Power Electronics and Applications, Toulouse, France,
September 2003.

M. Matsui, G. Herdrich, M. Auweter-Kurtz, K. Komurasaki, Combined Laser
Absorption Spectroscopy and Probe Measurements in Inductively Heated High
Enthalpy Plasmas, Paper AIAA-2003-3898, 37" Thermophysics Conference, Orlando,
FL, USA, Juni 2003.

S. Lohle, M. Auweter-Kurtz, G. Herdrich, T. Laux, LIF Measurements of NO in N,/O,
and N/CO, Plasma Flows, Paper AIAA-2003-3487, 37h Thermophysics Conference,
Orlando, FL, USA, Juni 2003.

P. Endlich, M. Auweter-Kurtz, G. Herdrich, S. Lohle, M. Winter, The inducitvely
heated Plasma Wind Tunnel PWK3 as a Means for Emission Experiments to rebuilt
radiation Test Cases, ESTEC Plasma Radiation Workshop, Portugal, Lissabon, Okt.
2003.
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Plasma Source by Variation of the Operating Frequency to simulate Atmospheric
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T. Laux, G. Herdrich, M. Auweter-Kurtz, IRS Universitit Stuttgart, Oxidation
Behavior of Sintered Silicon Carbide in Various Plasma Wind Tunnels, 4" European
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Palermo, Italien, Nov. 2002 (ESA SP-521, April 2003, pp. 377-389).

M. Matsui, G. Herdrich, K. Komurasaki, M. Auweter-Kurtz, Laser Absorption
Spectroscopy in Inductive Plasma Generator Flows, 42" AIAA Aerospace Sciences
Meeting and Exhibit, AIAA Paper AIAA 2004-1222, Reno, 2004.

H. Boehrk, J Weber, S. Laure, G. Herdrich, M. Auweter-Kurtz, Experimental
Investigation of the Two-Stage Plasma Thruster ATTILA, 4" International Spacecraft
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