Contents

ACKNOWIEAZEIMENLS .......cc.eoeviiiiiieiieiiieieecte ettt ettt sr e et e steeebeesnaeensees vii
DediCation .............oooiiiiiiiii e viii
About the AULROTS. ..........ocoiiii e ix
Foreword
by Charles F. Bolden Jr, former Shuttle Commander
and NASA AdmMiniStrator........eereiierieieieeiei ettt ettt xiii
Preface.... ..o e XVi
1. The Nautilus paradi@m...............cccooiviiiiiiiiiiiiieie et 1
A Nautilus fOr SPACE......eeuveriiiiiitieieeieeee e 2
Nuclear-thermal or nuclear-electric?..........ocerieriiieniienieieee e 5
Electric propulsion: a path from solar to nuclear...........ccocceoeveeienieieniencnenn. 7
2. Afast track t0o deep SPACE...........c.cccuieiiiieiiiiiecieeeece e 10
A tImMe fOr ChANGZE. ..ot 12
Charting the global path to space exploration..........c.ccecueveeriereenienienenieieeenn 13
3 Early VASIMR® develOpment...................cceirveierieiiriiieieeieeeiereseeesesesessnenenas 16
The realm of plasma PhYSICS....c..eeruiruieriiiieriieiee e 17
SPACE CIECLTIC POWET ....cviiiiiiieiieiieieeetett ettt 19
Electric propulsion and plasma roCKets ..........cceeirieririienieiienieiereeesceieeenee 20
A meeting Of tWO CUITUIES ....cc.ueitiiiiitieiieiiec e 24
The electric propulSion COMMUNILY .......cccveririeriirieniieieneeie e 27
From theory to eXperiment..........couccueueieiiieiiiiieene sttt 29
4 Probing the PhySiCS.........cccoviiiiiiiiiiciecec e 35
Seeking cultural CONVEIZENCE. .....ccuivueeiiiieieiieieeiieie et 35
From tragedy, Change........c..coouiiiiiiiiieiiee e 37
A new VASIMR® home in TEXAS ...cuveveriereieriieriierisiesieieeeteeeseee e e s ssene s 42



vi

10

Contents

Home at 1ast — SOTt OF ... c.coueiuiiiiiiiieicieeceee s 46
Exploring VASIMR® trajectories to MAarS.........cccueireirieiereriereieeiesesseesseneenens 52
Plasma with TOOM t0 ZIOW .......oiuiiiiiiieiieiieie ettt 54
From competition to collaboration.............ccecueeeeirineniinienenenienieeieeeeeeeene 59
The breakthroughs..............ccooiiiiiiiiicce e 63
The helicon plasma SOUICE.......cc.eeuiruieriiriieieeieie ettt 65
The team 100kS SKYWAard ..........coeeiiiiiiiiiiieii e 70
Team consolidation and international €Xpansion...........cccceeeuereerieneenieneenieneenn 74
The Gathering STOIM ......eeuiiuirieitieieetiete ettt 80
The VASIMR® PEEI TEVIEW .....cuvvviiniieieteiieieieeieie ettt eseenes 89
Review conclusions and the way forward............coccoviiiniiiininiineeeee 104
A new company iS DOIM...........cccooviiiiiieiiieiii et 113
A painful separation, a time to look forward ...........c.ccoceeeveniniinineieiniienene, 119
SOIE SUIVIVOT ...ttt ettt e e 123
A NCW NOIMIC .ttt 128
THE VX200 .ottt 133
The VX-200 and the path to commercialization ....................cccccoevirrniennnn. 137
From rocket science to financial inNOVAtioN ..........cccocevivierienienienienieieieieeeee. 143
Probing the VX-200™ performance envelope ..........ccueveveveriereriereneeereeennenenen. 145
The rocky road to the ISS ..o 150
A bridge to the future..................oocoiiiieiiii e 155
The VASIMR® OrDital SWEEPET .....vcvvvieieiieieiiieiiieiieieieieeeie et 156
The Ocelot™ solar-electric power and propulsion module ..........ccceverveerrennnnee. 158
Building a cislunar transportation scaffolding............ccccevevveniriinienenieeene 160
IN-SPACE TESOUICTES ...ttt ettt ettt ettt ettt ettt ettt et eee e 161
Fast deliveries to the depths of the solar SyStem.........ccccooeevierieienienenieee, 165
Mission threats and potential solutions..................cccocceevieniiienieniiiieieee, 168
The risks of venturing further afield ..........cccooceiiiiiniiiiniieee 170
Life support and Crew Safety.........ccoeieiirieriiiienieieneeeeeee e 178
The VASIMR® nuclear-electric mission architecture ..................cccccoeeuneeee. 180
First VASIMR® optimal trajectories under variable I, ......c.cccoeeeueuerereeeenenenee. 180
Early abort SCENAIIOS . ....cc.ueiuieiiiieieetieieete ettt 183
Further model improvements: COPErNiCUS. .......cc.eeverierierierienieeienieeiesieeieeeeene 188



2 Springer
http://www.springer.com/978-3-319-22917-1

To Mars and Beyond, Fast!

How Plasma Propulsion Will Revolutionize Space
Exploration

Chang Diaz, F.; Seedhouse, E.

2017, X, 201 p. 74 illus., 68 illus. in color., Softcover
ISEM: 978-3-319-22917-1



