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Fregat Main Engine SMART-1 Hall
(S5.92M) Thruster (PPS-1350)
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Specific Impulse, s 320 1640

Thrust, N 1.96 X 10* 6.80 X 1072

Thrust time, hr 0.24 5000

Propellant consumed, kg 5350 80

Total Impulse, Ns 1.72 X 107
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Radio-frequency discharge
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TPS(Thermal Protection System)
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Combustion chambar

C Pressure / atm

Temperature /

Michael Cervenka, Rolls-Royce.




Overall Efficiency
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thermal barrier coatings
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Laser Thomson Scattering (LTS)

Nonintrusive method for measuring electron properties

scattering of laser radiation by free charged particles
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signal, photons
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electrons Wave length, nm

Background LTS Experiment Conclusion
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Lifetime of Hall thrusters
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A simple CRDS setup




Cavity Ring-Down Spectroscopy

High finesse optical cavity
High reflectlve m|rror
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VASIMR

VASIMR Laboratory Experiment

Magnetic Nozzle-
creates a directed plasma flow

ICRH Antenna-
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millions of degrees Kelvi

ICRF heating @ e

the ionize dpl sma
H I n Antenna-

RF BOOSter : th o 'nes neu ral gas
H e I I CO n SO U rce Gaseous Propellant Injection System-

regulates the flow of hydrogen or helium gas,
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F. R. Chang Diaz Sci. Am. 283, 72 (2000)




N <
>
2
<
A

=

Helium

g
[

Hydrogen




VASIMR

i=ft NASA(F. R. Chang Diaz)




a1
o

N
a

o

]
a

9)
<)

£ 75
1%}

Distance (Earth Radii)

-100¢

-125¢

-150
-125 100 -75 50 256 0 25 50 75

Distance (Earth Radii)

High thrust
Earth spiral (30days)

Fast (115day) Mission Archite

Mars Orbit

'

131 Days
to Return

Heliocentric
Trajectory(85days)

Crew Lander
(60.8 mT Payload)
31.0 mT Habitat
13.5 mT Aeroshell
16.3 mT Descent System

cture

40 60 80 100 120
Trip Time (Days)

Isp profile for
piloted segment




EeenOg vk

Bt S it CRETHEKE
IRIILF—%FE

|

= &_ BAKXERENTREGRA
W BN G0
A RISV ERYS53,
VISTA: 24X 10°N

Orth et. al.




R.F.Post, et al., Fusion
Tech., 22 (1992) 13.

FABOREHE
D-3HeDAMARLYEEFE—
L THNER

\

\‘ . 1\_“"?--]
! |

= Y
N
)l

)

Neutral
beam

Yacuum shell

-Magnetic Tech.,43 (2003) 91.

field lines




e a4 yk

RS RIS TERSN DB REIRILF—

|

REDFIN—IW/ZIWNETOHENERS AT LTI




SYLAVRAI DR S

250 DIBEYEZFH
[ZHEFH>THILCElETH I

i Payload System

 river Syt S WNEETIEALY

M [hrust Chamber >ystem

M Auxiliary Systems

Central ignition Fast ignition

20054 JIIAI5E . T KREPZF AR




GXIITOHEIFEER

KBERKZEL—F—F




T5ATDIRHDEL
513 A B

Z—7 vk
A HEFE 10um
BE 5.0%1010kg

: | L—H—
g  IRLF— 1.1
-: - ¥ /NJLRIE 2.3ns

B EYBAERMARIZTSIXTHBE

HEERA DR

Motivation Numerical




GXIITOHEER

Laser
vVIRILE— upto 12 kJ
viEE 0.35/0.53/1.054 m

L—5—H A 2]

WMAEDERR 16 mm
MAEDES 60 mm
BA—FykDHP A X 100 4m, 500 4m

Motivation Numerical




HiEHE
L—H—4S TS5 XIHABBICRIZT HIEZRITE

|
UL

%)
Z
=
=
o
Q
%)
Q
>
Q
£

””1'00 i 1000 I
Incident enegy, J




Laser
jnjection
.\

ICCD

Delay 200ns Gate 50ns

3w/438]
)

Bt
= X
i
:?’rﬂl
wid

1.5 mm

Instability?

'

5

S 0.4 mm
Laser injection

425J In 3w Delay 50ns Gate 5ns
0.4 mm/50 ns=8 km/s

I\/Io’Eivation Numerical = UAY/







http./7/www. space; t.u-tokyo. ac. jp/n/ab/index—e. html/




Electric propulsion
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Integrated cavity output spectroscopy (ICOS)

Absorbing species
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Laser Thomson Scattering (LTS)
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Laser Thomson Scattering (LTS)

scattered light intensity spectral spread
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