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THE ASIA-PACIFIC SHOCK WAVE RESEARCH SOCIETY STATUTES
i) The Asia-Pacific Shock Wave Research Society is a non-governmental international
scientific body and should be steered by the Committee.
i) The objectives of the Society are to promote the science and practice of shock wave

research in countries of the region within the Chinese standard time zone plus minus 3
hours, through the organization of an Asia-Pacific Shock Wave Symposium held
periodically and other related workshops.

iii) The Committee has power to decide on all questions regarding the organization of all
such scientific meetings, including in particular the Asia-Pacific Shock Wave Symposium,
but may delegate its authority to appropriate bodies on specific matters.

iv) The Society shall adopt its own rules of procedure.

V) The Committee shall meet during each Symposium, but may meet more often if it
desires. At each Symposium, the Committee will review its composition and alter it if
necessary to ensure adequate geographical and scientific distribution of its membership;
the Society will also appoint, from among its members, the member of the Committee, a
Chairman, a Secretary, and such other office-bearers who will serve until the next
Symposium.

vi) The Society will cooperate with other international shock wave activities such as the
International Shock Wave Symposia to further the advancement of knowledge in shock
wave research in the Asian region and elsewhere.

Vii) The Committee shall have power to alter these statutes as it deems necessatry.

OTHER POSSIBLE OBJECTIVES

3. The dissemination of information about shock wave research in the Asia-Pacific region.
This could be achieved by the workshops etc mentioned above but also by a regular
newsletter or bulletin e-mailed to members.

4. The stimulation of research into shock wave related phenomena and their uses by
collecting and disseminating information regarding new topics and applications or
required re-assessments of old ones. In particular, this should be aimed at young or new
researchers to the shock wave area. Such topics could be disseminated by listing the title
and say one line description in the newsletter.

5. Promotion of the importance of shock wave phenomena to industry in the Asia-Pacific
region. This should include examples of previous useful applications, suggestions of new
applications that might be explored and studies of catastrophic events involving blast and
shock waves. A suggested method of dissemination would be three or four one
paragraph summaries of these topics placed on a web site every six months. It my be
included in the newsletter or separate.

6. Encouragement of industry in the Asia-Pacific region to support shock wave research.
This could highlight government grants that require some industry support for the
research project. The committee could, via its web site, provide a focus for industry
inquiries, passing them on to relevant researchers.



Encyclopaedia of Shock Wave Research
Yasuyuki Horie

Peter Krehl

Hans Groenig

Kazuyoshi Takayama

Fundamental of Shock Waves
Vol. 1 Fundamental of Shock Waves (Takayama, Groenig, Davison)
1.1 Introduction
1.2 History and Scope of Shock Wave Reserach (Krehl)
1.3 Introduction of Nonlinear Plane Waves (Haas)
1.3.1 Kinematics of one-dimensional motion
1.3.1.1 Propagation of small perturbations
1.3.1.2 Propagation of finite perturbations
1.3.2 Conservation equations
1.3.3 Stress-deformation behavior
1.3.3.1 One-dimensional stress-volume relation
1.3.3.2 Hugoniot curve
1.4 Thermodynamics of Fluids (Davison)
1.5 Equation of States (Groenig)
1.5.1 Ideal gas
1.5.2 Real gas effects
1.6 Centered Simple Waves
1.7 Normal and Oblique Shock Waves (Takayama)
1.7.1 Rankine-Hugoniot relation
1.7.2 Shock polar
1.8 Structure of Shock Waves (Honma)
1.9 One-Dimensional Shock Waves Motion
1.9.1 Shock formation by an impulsive piston motion
1.9.2 Shock reflection
1.9.3 Shock attenuation
1.10 Stability of Shock Wave (Sandeman)
1.11 Shock Wave Analogy (not yet decided)
1.11.1 Traffic flows
1.11.2 Shallow water wave
1.11.3 Panic motion and propagation of information
1.12 Concluding Remarks
References

Vol. 2 Shock Wave Interaction (Sislian, Skews)
2.1 Introduction
2.2 One Dimensional Interactions (Sislian)
2.2.1 Shock/shock and shock/expansion wave interaction
2.2.2 Wavel/interface interaction
2.3 Shock Wave Interaction with Boundary Layer (Matsuo)
2.3.1 General
2.3.2 Shock tube
2.3.3 Nozzle flows
2.3.4 Pseudo shock
2.4 Multi-Dimensional Interaction (Shugaev)
2.4.1 Shock/shock interaction
2.4.2 Shock/solid body interaction
2.5 Shock/Interface Interaction (Brouillet)
2.5.1 Shock/vortex interaction
2.5.2 Richtmyer-Meshkov Instability
2.6 Shock/Body Interaction in Steady Flows
2.7 Shock Interaction with Complex Boundary (Skews)
2.7.1 Perforated wasl|
2.7.2 Corrugated wall
2.8 Shock Wave Reflection (Ben-Dor)
2.8.1 Two-dimension
2.8.2 Axi-symmetry and three-dimension
2.9 Concluding Remarks
References

Vol. 3 Shock Waves in Multi-Phase Media (Takayama)
3.1 Introduction
3.2 Shock Propagation in Complex Media in Gases
3.2.1 Dusty gas
3.2.2 Grannular media
3.2.3 Foam and porous media
3.3 Underwater Shock Wave
3.3.1 Bubble dynamics and cavitation (Tomita)
3.3.2 Shock/bubble interaction
3.4 Shock in Cryogenic Liquids (Murakami)
3.5 Shock Wave Accompanying Phase Change (van Dongen)
3.5.1 Condensation shock waves
3.5.2 Liquification shock waves



3.6 Shock Propagation over Complex Multi-Phase Boundary
3.6.1 Gasl/liquid interface
3.6.2 Layer of solid particles and liquid droplets

3.7 Shock Wave in Plasma (not yet decided)

3.8 Concluding Remarks

References

Vol. 4 Shock Waves in Solids | (Horie)
4.1 Introduction
4.2 Fundations of the Shock Compression of Solid; from Atom to Continuum (Gupta)
4.3 Experimental and Diagnositic Methods
4.3.1 Gas gun (Chabildas)
4.3.2 Z-machine (Knudsen)
4.3.3 Laser/mini flyer(Paisley)
4.4 Numerical Methods for Shock Waves in Solids (Gupta)
4.5 Interfacial Instability in Solids under Shock Compression (Benson)
4.6 Molecular Dynamic Study of Shock Wave in Solids (Shaner
4.6.1 Inert materials (Holian)
4.6.2 Energetic materials (White)
4.7 Pressure Shear Waves (Tang)
4.8 Multi-scale Modeling Shock Waves in Solids
4.8.1 Heterogenous materials (BAer)
4.8.2 Polycrystals (Oritz or Horie)
4.9 Ultra-Short Pulse Sock Dynamics (Funk)
4.10 Summary (Horie)
4.11 Reference

Vol. 5 Shock Waves in Solids Il (Horie)
5.1 Introduction
5.2 Continuum Materials Modeling and Shock Waves
5.2.1 General (Dandekar)
5.2.2 Composites (Sun)
5.2.3 Polymers (not yet decided)
5.3 Strength and failure of Solids under Shock Compression
5.3.1 Brittle failure (Dandekar)
5.3.2 Dynamic deformation and failure (Meyers)
5.3.3 Fragmentaion (Grady)
5.3.4 Failure wave (Bless)
5.4 Shock Waves in Porous and Powder Materials (Nesterenko)
5.5 Dielectric Response (Montgomery)
5.6 High Pressure Phase Transformation (Ahrens)
5.7 Shock Wave Synthesis (Thadhani)
5.8 Solid Explosives, Shock Initiation and Detonation Phenomena (Sheffield)
5.9 Dense Plasma (Ng)
5.10 Summary
5.11 References

Vol. 6 Shock Waves in Reactive Media (Zhang)
6.1 Introduction
6.2 History of Gaseous Detonation Research
6.3 Introduction of Gaseous Detonation
6.3.1 One-dimensional theory of waves in reaction mixture
6.3.2 Chapman-Jouget detonation
6.3.2 DDT
6.4 Multi-Dimensional Structures of Detonation Waves
6.4.1 Propagation of detonation wave
6.4.2 Cellular structure
6.4.3 Effect of mixture on DDT
6.5 Liquid Detonation
6.5.1 Liquid explosives
6.5.2 Slurry explosives
6.6 Self Sustained High Temerature Synthsis
6.7 Shock Waves in Chemical Kinetics
6.7.1 Chemical shock tube
6.8 Concluding Remarks
Reference

Vol. 7 Numerical Methods for Shock Wave Phenomena (Voinovich, Saito, Liou)
7.1 Introduction
7.2 Mathematical Background of Numerical Methods
7.1 Gases and liquids
7.2 Reactive media
7.3 Method of Characteristics
7.4 Finite Difference and Finite Volume Methods
7.4.1 Numerical schemes
7.4.2 Stability of numerical solutions
7.5 Grid Generations
7.6 Computer Graphics
7.6.1 Post processing
7.6.2 Three-dimensional display
7.6.3 Animated display
7.6.4 Comparison with experimente
7.7 Rarefied Gas Dynamic shock Waves



7.7.1 Boltzmann equations
7.7.2 Direct Mote Carlo method
7.8 Molecular Dynamics
7.9 Concluding Remarks
References

Vol. 8 Experimental Methods of Shock Wave Generation (Hornung)
6.1 Introduction
6.2 Shock Wave Generation in Gases (Hornung)
6.2.1 Shock tube
6.2.2 Explosion
6.2.3 Electric discharge
6.2.4 Laser focusing
6.2.5 High speed impact
6.3 Shock Wave Generation in Liquids (Takayama)
6.3.1 Liquid shock tube
6.3.2 Explosion
6.3.3 Electric discharge
6.3.4 Laser focusing
6.3.5 High speed impact
6.3.6 Collapsin bubbles
6.4 Hypersonic Ground Test Facility (Olivier)
6.4.1 Shock tunnel
6.4.2 Gun tunnel
6.4.3 Free piston shock tunnel
6.4.4 Expansion tube
6.4.5 Ballistic range
6.5 Hypervelocity Launchers (Swift)
6.5.1 Two-stage light gas gun
6.5.2 Rail gun and electro-thermal gun
6.5.3 ram accelerator
6.6 Conclusions
References

Vol. 9 Experimental Methods for Shcok Wave Measurement
9.1 Introduction
9.2 Optical Diagnostics (Settle)
9.2.1 Detecting refractive index
9.2.2 Interferometry
9.2.3 Holography
9.2.4 Light scattering
9.2.5 Fluorescence
9.3 Temerature Measurements (Danehy)
9.4 Pressure Measurements (Bauer)
9.5 High Speed Photography (Kosel)
9.5.1 High speed camera using emulsion film
9.5.2 Image converter camera
9.5.3 High speed CCD camera
9.6 Image Data Processing (Danehy)
9.6.1 Fringe analysis
9.6.2 Computer assisted tomography
9.7 Spectroscopy
9.10 Conclusion
References

Applications of Shock Wave Research
Vol. 10 Application of Shock Wave Research to Geocience and Astrophysics
10.1 Introduction
10.2 Volcanic Eruption (Mader)
10.2.1 Roles of shock waves to explosive eruptions
10.2.2 Direct smapling from volcanic plume
10.3 Volcanic Hazard
10.3.1 Blast wave propagation
10.3.2 Pyroclastic flow
10.4 Earthquake (Kanamori)
10.5 Meteoroids and Asteroid Impact (Ahrens)
10.5.1 Impact craters
10.5.2 Shock wave morphology
10.5.3 Asteroid impact and mass extinction
10.5.4 Aerodynamic heating of meteors and commets
10.6 Shock Waves in Space (Hillebrant)
10.6.1 Collisionless shock waves
10.6.2 Supernova explosions
10.6.3 Shock waves in accretion desks
10.6.4 Big bang
10.6.5 Solar wind
10.6.6 Interstellar shock waves
10.6.7 Relativistic shock waves
10.7 Contributions of Shock Waves to Origine of Life
10.8 Conclusion
References

Vol. 11 Application of Shock Wave Research to Space Science and Technology (Park)



11.1 Introduction

11.2 Nonequilibrium Flows

11.3 Atmospheric Re-Entry of Space Vehicles
11.3.1 Space vehicles
11.3.2 Aerodynamic heating
11.3.3 Heat shield

11.4 Space Propulsion

11.5 Space Debris (Katayama)
11.5.1 Historical background
11.5.2 Hypervelocity impact
11.5.3 Bumper shield design

11.6 Air Breathing Engines (Lu)
11.6.1 Scram jet engine
11.6.2 Pulse detonation engine

11.7 Conclusion

References

Vol. 12 Application of Shock Wave Research to Medicine and Biology (Delius, Takayama)
12.1 Introduction
12.2 Historical Background
12.3 Underwater Shock Waves (Takayama)
12.3.1 Shock generation
12.3.2 Focusing
12.4 Extracoporeal Shock Wave Lithotripsy (Delius)
12.4.1 Lithotriptor
12.4.2 Tissue damage
12.5 Shock/Cell Interaction
12.5.1 Cell viability
12.5.2 Cell prolifieration
12.5.3 Subcellular level
12.6 Shock Wave Therapy (Takayama)
12.6.1 Urology
12.6.2 Orthopaedic surgery
12.6.3 Neurosurgery
12.6.4 Cancer research
12.6.5 Ophthalmolgy
12.7 Shock Assisted Drug/Gene Delivery (Takayama)
12.7.1 Electropolation
12.7.2 Gene gun
12.7.3 Helium jet
12.7.4 Laser ablation
12.7.5 Biological methods
12.8 Shock Application to Biology (Jagadeesh)
12.8.1 Interaction with bacteria
12.8.2 Food processing
12.8.3 Wood processing
12.9 Conclusion
References

Vol. 13 Shock Waves in Acoustics (not yet decided)
13.1 Introduction
13.2 Generation of Weak Shock Waves
13.2.1 Shock tubes
13.2.2 Micro-explosion
13.2.3 Impact
13.3 N-Waves
13.3.1 Thunder
13.3.2 Supersonic flights
13.3.3 Train tunnel sonic boom
13.4 Transition from Weak Shock to Sound Wave
13.4.1 Dispersed wave
13.4.2 Real gas effect on weak shock structure
13.5 Intense Ultrasound in Air
13.6 Ultrasound Generation in Water
13.6.1 Genration
13.6.2 Cavitaion
13.6.3 ESWL
13.7 Conclusion
References

Vol. 14 Application of Shock Wave Research to High Temperature Physicochemistry (Matsui)
14.1 Introduction
14.2 Chemical Kinetics
14.2.1 Homogeneoud media
14.2.2 Heterogrenoue media
14.3 Mono Molecular Reaction
14.3.1 Theoretical background
14.3.2 Pressure dependence
14.4 Multiple Molecular Reaction
14.4.1 Classifications
14.4.2 Complex reaction and oxidation
14.5 Pyrokysis and Phtolysis
14.6 Implantation and Hot Atom Reaction (Hirahara)



14.7 Detonation (Taki)
14.7.1 Gases
14.7.2 Dust and spray
14.7.3 Liquids and slurry explosives
14.7.4 Solids

14.8 Methods of Shock Wave Chemistry
14.8.1 Single pulse shock tube
14.8.2 Diagnostics

14.9 Conclusion

References

Vol. 15 Laser Induced Shock Waves and its Applications (not ye decided)
15.1 Introduction
15.2 Introduction to Laser Focusing
15.3 Laser Focusing on Solid Surface
15.3.1 Plasma formation and ablation
15.3.2 Wavelength and materal properties
15.3.3 Shock formation
15.3.4 Particle acceleration
15.4 Laser Focusing in Gases and Liquids
15.4.1 Shock waves in gases
15.4.2 Shock Waves in iquids
15.4.3 Propagation and attenuation of laser induced shock waves
15.5 Applications
15.5.1 Micro-water jet generation
15.5.2 Micro-particle bomberdment
15.6 Conclusion
References

Vol. 16 Shock Waves in Industry (Takayama)
16.1 Introduction
16.2 Aeronoutics and Astronautics (Kubota)
16.2.1 Supersonic flights
16.2.2 Atmospheric re-entry
16.2.3 Sonic boom
16.3 Automobile Industry (Milton)
16.3.1 Knocking
16.3.2 Design of silencer and muffler
16.3.3 Shock assisted supercharger
16.4 High Speed Train (Matsuo)
16.4.1 Tunnel sonic boom
16.5 Wave Refrigirater (Saito)
16.6 Pipe Line Systems (Matsuo)
16.6.1 Water hammer
16.6.2 Separation induced resonance
16.6.3 Pseudo shock wave
16.7 Turbo Machinary (Daiguiji)
16.8 Hydraulic Machinary (Ikohagi)
16.8.1 Cavitation erosion
16.8.2 Cavitaion noise
16.9 Manufacuring
16.9.1 Shock assisted synthsis (Hanson)
16.9.2 Clad and explosive welding (not yet decided)
16.9.3 High speed jet cutting (not yet decided)
16.9.4 Tempered glass plate (Aratani)
16.9.5 Spray combustion (not yet decided)
16.10 Industrial Hazards (Nettleton)
16.10.1 Industrical explosion
16.10.2 Blast wave and explsoion noise
16.10.3 Dust explosion
16.10.4 Water vapor explosion
16.11 Conclusions
References
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