41st AIAA Plasmadynamics and
asers Conference 2010

Chicago, lllinois, USA
28 June - 1 July 2010

ISBN: 978-1-61738-923-8



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

The contents of this work are copyrighted and additional reproduction in whole or in part
are expressly prohibited without the prior written permission of the Publisher or
copyright holder. The resale of the entire proceeding as received from CURRAN is
permitted.

For reprint permission, please contact AIAA’s Business Manager, Technical Papers.
Contact by phone at 703-264-7500; fax at 703-264-7551 or by mail at
1801 Alexander Bell Drive, Reston, VA 20191, USA.



TABLE OF CONTENTS

2010-4301 Initial Flow Matching Results of MHD Energy Bypass on a Supersonic Turbojet Engine

Using the Numerical Propulsion System Simulation (NPSS) Environment...............cccccooiiiiiiiiiiiini e 1
T. Benyo

2010-4302 Comparison of Generator Performance of Small-Scale Diagonal and Faraday MHD

L2 1T 1 1) PSP TSSOSO 13
Y. Nagakubo, T. Yamashita, T. Takahashi, T. Fujino, M. Ishikawa

2010-4303 MHD Electrical Power Generation on Products of Aluminum Oxidation by Steam.....................cocinn. 23

A. Sheindlin, V. Bityurin, P. lvanov, V. Miroshnichenko
2010-4304 Study of Effects of Electrode Configuration of Full-Scale Scramjet Driven DCW MHD

Generator with Three-Dimensional ANALYSis .............ccccooiiiiiiiiiiii s 38
M. Inoue, H. Ohkuma, T. Takahashi, K. Mizumura, T. Fujino, M. Ishikawa
2010-4305 Experiments for Pulsed MHD Accelerator Driven by Model Rocket Engine................c.coooiiiniiiiiininnn, 52

N. Harada, A. Kubo, T. Kikuchi, T. Sasaki, T. Suzuki, W. Watahiki
2010-4306 Performance Comparison Between Hall and Diagonal Magnetohydrodynamic Generator

With CIFrCUlar CroSS SECTIOM ... .....oiiiiiitiiii ettt bbb e s bt b e bt e st e s bt et e been b e sb e e sbesbe et e nbe e s 57
T. Takahashi, K. Mizumura, T. Fujino, M. Ishikawa
2010-4307 Pre-lonization Controlled Laser Plasma Formation for Ignition Applications................cccccooviininiiinnn, 68

A. Yalin, F. Loccisano, S. Joshi, Z. Zhang, M. Shneider

2010-4308 Development of Computational Code for Atomic and Molecular Processes in High

ENERAIPY FLOW ......ooiiiiiiiiiii bbbt a bbb s bt s b b e b e e R e e a e b e e b e e bt e b e s b e e s e b e e b e e b ene s 81
Y. Ogino, N. Ohnishi

2010-4309 A Time Resolved Spectroscopic Study of Laser Generated Plasmas in Air at High

PIESSUIES. .......eiiiitiiiie ettt etttk b e bt bt e st e s bt e s e ekt eh b e s bt e E e e bt eh b e A E e e EE ek e e R e oAb e e R e e R £ oAb e e R e e R e e R e e R b e h e e R b e bt e nb e b e s e nbeenes 89
S. Joshi, A. Yalin, A. D’Angola, G. Colonna, H. El-Rabii

2010-4310 The Modeling of Dust Particles in a Normal Glow Discharge: The Comparison of Two

CRATZEA IMOMEIS ...ttt bt h bbbt bbbt b e bt e bt e bt b et e e e st ekt e bt e bt e st b ane 103
A. Dikalyuk, S. Surzhikov
2010-4485 Hypersonic MHD Experiments in On-Ground Facilities ....................ccocoiiiiiiiiiis 113

V. Bityurin, A. Bocharov, N. Popov
2010-4486 Numerical Study of Thermal Protection Utilizing Magnetohydrodynamic Technology in

Super-Orbital Reentry FIGNTE ............cociiiiiiiii ettt bbb e e b e nes 123
T. Yoshino, T. Fujino, M. Ishikawa
2010-4487 Numerical Study of a MHD-Heat Shield ...................cocoiiiiiiiii e 137

N. Bisek, I. Boyd, J. Poggie

2010-4489 Feasibility Study of Hall Magnetohydrodynamic Power Generation During Mars Entry

FFIIGIES ... h et b h R R E R e bR R R e R R R R e b bt E e Ee e n e ane et en 156
T. Fujino, N. Isozaki, M. Ishikawa

2010-4490 Experimental Activities on the MHD Interaction in a Hypersonic Air Flow Around a Blunt

BOMY ...ttt R e b E e E e R e oAb e SR £ e b e R £ oAb e R £ e Re e Ee oAb e eh e e Re b e e bRt et e nbe e beaReenenre e 169
A. Cristofolini, C. Borghi, G. Neretti, A. Passaro, A. Schettino, F. Battista, D. Baccarella

2010-4491 Particle Simulation of Electrodynamic Aerobraking on a Reentry Capsule ................c.coccooiniiiiiiininns 184
H. Katsurayama, T. Abe

2010-4492 Improvement in Optical Environment over Turrets with Flat Window Using Passive Flow

L 001) 112 1) DT T TS TP PP P TP PP UTT PP PR PRTORTPRPIO 192
S. Gordeyev, J. Cress, E. Jumper, A. Smith

2010-4494 Feedforward Adaptive-Optic Correction of a Compressible Shear Layer Using a Laser

BACOM........oiiiiiiiitiie ettt h et R b E et e ke oAb R£ e b e R e oAb e R £ e Ee e R e oAbt eR e e nRe e R e e R b e ehe e nbeebe e benheenente e 204
M. Rennie, D. Cavalieri, E. Jumper, D. Goorskey, M. Whiteley

2010-4495 Span-Wise Wavefront Measurements Through a Two-Dimensional Weakly Compressible

SEAT LLAYET ...ttt et bbbt b b E e h R R R R h R R R R R R h bbbt 214
Z. Ponder, R. Rennie, S. Abado, E. Jumper

2010-4496 High Fidelity Analysis of Aero-Optical Interaction with Compressible Boundary Layers...................... 226
M. White, M. Visbal

2010-4497 Pressure Oscillations Resulting from Subsonic Flow over a Partially-Covered Cavity....................c.... 245

D. Wittich, E. Jumper



2010-4498 Computation of Aero-Optical Distortions over a Cylindrical Turret with Passive Flow

L0017 115 1) OSSO U PRSP 256
K. Wang, M. Wang, S. Gordeyev, E. Jumper

2010-4630 Experimental Study on the Body Force Field of Dielectric Barrier Discharge Actuators........................ 266
M. Kotsonis, L. Veldhuis, S. Ghaemi, R. Giepman

2010-4632 High-Order Numerical Methods for Electrical Discharge Modeling..................cccocviiiiiiiniiiniiiiis 279
J. Poggie

2010-4633 Effects of Altitude on the Electromechanical Characteristics of a Single Dielectric Barrier

DiSCharge PIASIa ACEUALOY ..............ocuiiiiiiiiiti ittt e b bt e et b e e b e s bt e et e be e b e eheeneeeb e et e sheenbeabeesbeeneennenreens 297
N. Benard, E. Moreau

2010-4634 Numerical Analysis for Plasma Dynamics in SDBD Plasma Actuator................c..ocoooviiiininiiiiiinins 314
H. Nishida, T. Abe

2010-4635 Numerical Analysis of Momentum Transfer Process in DBD Plasma Actuator ..................ccoceeiiinninnnns 325
S. Ebato, Y. Ogino, H. Otani, N. Ohnishi

2010-4636 Solution of the Equations of Magneto-Fluid Dynamics with Chemical Reaction....................ccccooininns 335

R. Maccormack
2010-4638 Numerical Simulation of the Thermomagnetic Effect on the Electrodynamic Flow Control

N =) 11 H USSP U USSP R PP PR PP 350
H. Otsu, T. Abe, D. Konigorski

2010-4641 Numerical Simulation of Unsteady Behavior of Rotary Arc Plasma Under Magnetic Field .................... 360
T. Fujino, S. Hirayama, M. Ishikawa, T. Mori, K. lwamoto, H. Kawano

2010-4754 Performance of a Multi-Stream Injection COIL with Starlet Ejectors...............c.cccccoovoninniniiciiiee 382
D. King, T. Field, D. Carroll, J. Laystrom-Woodard, R. Driscoll, L. Sentman

2010-4755 Modeling of the Gain and the Power in Chemical Oxygen-Iodine Lasers ..............c.cccccooininininicninnns 400
S. Rosenwaks, B. Barmashenko, K. Waichman

2010-4756 Low Pressure Schlieren Imaging of a Multi-Stream Injection Nozzle ...................ccooeiiiiiiiiiiiiieicies 410
A. Ragheb, G. Elliott, D. Carroll, W. Solomon, D. King, J. Laystrom-Woodard

2010-4758 Properties of the AQry BEAI ...........cccooiuiiiiiiiiiiiiiice et sttt bttt st st sbe e nte e 426
G. Sutton

2010-4761 Effects of Plasma Discharge on Hypersonic Flow over Flat Plate .....................cccociiiiiiis 431
Y. Watanabe, O. Imamura, K. Suzuki

2010-4763 Experimental Results in DBD Plasma Actuators for Airflow Control....................ccoceiiiiiniiiiiiincies 442

C. Borghi, A. Cristofolini, C. Latini, G. Neretti, A. Gurioli, R. Pertile
2010-4764 Characterization of Surface Dielectric Barrier Discharge Plasma Sustained by Repetitive

INANOSECOMA PUISES ...ttt bbbt h et e bt e bt e bt et e e be e b e eh e e be e ke e bt eheenbeebeebesbeenbenbeen 455
K. Takashima, Y. Zuzeek, W. Lempert, |I. Adamovich

2010-4765 Hypersonic 3-D Blunt Body Equilibrium Air Flow Using High Order WENO Schemes.......................... 481
J. Lee, M. Huerta, G. Zha

2010-4876 Two Red Photon Absorption in Alkalis Producing Infrared and Blue Beams.................cccocooiiiiiininns 496
G. Pitz, C. Sulham, E. Acosta, G. Perram

2010-4877 Potential Energy Curves for Alkali Metal-Rare Gas Exciplex Lasers .............cc.cccocvveiiiiininieniciicnenens 501
M. Heaven, A. Stolyarov

2010-4878 Multi-Dimesional Modeling of the XPAL SYSteIm ............ccccciiiiiiiiiiiiiiieie e 511
A. Palla, D. Carroll, J. Verdeyen, M. Heaven

2010-4879 Temporal Dyamics of an Optically Pumped Pulsed Akali Laser at High Pump Intensity....................... 530
C. Sulham, C. Fox, S. Wright, G. Perram, D. Hostutler

2010-4880 Rates for Velocity-Changing Collisions in Optically Pumped Rubidium Laser...............c.cccooeiiiininns 537
D. Thornton, G. Phillips, G. Perram

2010-4881 Measurement of Rubidium Number Density Under Optically Thick Conditions...................ccccoevininenns 544

M. Rotondaro, C. Wisniewski, M. Post, G. Hager

2010-4882 Ignition and Flameholding of Premixed and Non-Premixed Fuel-Air Flows by a
Repetitively Pulsed Nanosecond DIiSCRArGe ................cccoiiiiiiiiiiiiii e 550
A. Dutta, Z. Yin, I. Adamovich

2010-4883 Hydroxyl Radical Kinetic Measurements in Low Temperature Nanosecond Pulsed Non-

eqUILIDIIUM PLASINAS ......ooiiiiiiiiii e 577
I. Choi, I. Adamovich, J. Sutton, W. Lempert

2010-4884 Ionization Mechanisms in Ar:N, Glow Discharge at Elevated Pressures ................c.ccocoiveniiiiniinicncnens 598
N. Dyatko, A. Napartovich

2010-4885 Measurements of Recombination Rates of Sodium by Coherent Microwave Scattering ......................... 607
Z. Zhang, M. Shneider

2010-4887 Discharge Plasma Effect on Shock Wave Pattern in a Pyrolytic Reactor..................cccoooiiiiiiiiinis 619

V. Fomin, B. Postnikov, K. Lomanovich



2010-5038 Electric Oxygen-lodine Laser Performance Enhancement using Larger Discharge and

ReSONALOTr MOAE VOIUINES ..ottt b e b bt e et ekt e b e she e e e e be e b e eh b e nee e b e e bt aheenbeebeenbesnbenbenreen 625
G. Benavides, B. Woodard, J. Zimmerman, M. Day, A. Palla, D. Carroll, J. Verdeyen, W. Solomon

2010-5039 The Effect of Iodine Dissociation and Flow Cooling on Gain and Output Power in a

Electric Discharge Excited Oxygen-Iodine Laser ................c.ccccoiiiiiiiiiiiiiii e 641
J. Bruzzese, R. Richards, I. Adamovich

2010-5040 Investigation of the Production of O2(a'A) in Rectangular and Multi-Tube Radio-

Frequency DISCRATZES ...........c.coooiiiiiiii e bbbt e bbbt b bbbt sb e b e r e reen 657
B. Woodard, J. Zimmerman, G. Benavides, M. Day, A. Palla, D. Carroll, J. Verdeyan, W. Solomon

2010-5041 Modeling of Recent Electric OIL Gain Recovery Data .............ccccoooieiiiiiiiiiiic e 671
A. Palla, J. Zimmerman, B. Woodard, D. Carroll, J. Verdeyen, G. Benevides, M. Day, W. Solomon

2010-5042 On the Efficient Production of Metastable Oxygen from Electrical Discharges.................ccoccoeiiiiinns 695

S. Popovic, M. Nikolic, J. Upadhyay, L. Vuskovic
2010-5043. Catalytic Enhancement of Singlet Oxygen for Hybrid Electric Discharge Oxygen-lodine

LASEE SYSTRIIIS. ... .couiiiiitiiiti ittt bbbt bbb e b bt e E b e oAbt e b £ e e e R e oAbt A bt e e e e R e oAb eh e R e R e e bRt nb e b e n et ennenreen 711
S. Lee, W. Rawlins, A. Hicks, I. Konen, E. Plumb, S. Davis
2010-5044 Spectroscopic and Kinetic Measurements on Alkali Atom-Rare Gas Excimers .................ccccoceviiiiennnn. 725

K. Galbally-Kinney, W. Kessler, W. Rawlins, S. Davis

2010-5045 Numerical Analyses of Power Generation Characteristics of Helmholtz Type Direct Energy

[ 001) N5 i T T TSP TP TR PRTPRTOPTPPRO 738
Y. Matsunaga, K. Nara, R. Kawana, M. Ishikawa

Author Index





