CANDIDATE TECHNOLOGIES
FOR
INTERSTELLAR PROPULSION

Dr. Andreas C. Tziolas | Deputy Project Leader I8t Advanced Space Propulsion Workshop | JPL/NASA



!verwew

=  Why Interstellar Space

= Candidate Propulsion Technologies
= Propellant Considerations
= Hybrid Systems / Propulsion by Proxy

= More about Project Icarus

= vlcarus
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Why Study Interst

= Study Interstellar Medium =Gravitational Lensing (550 AU)

= Survey Oort Cloud Objects 'Pionee:r Anom_aly
- Study Heliopause =Galactic Cosmic Ray
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Heliosphere - Interstellar Medium .

We need 42 km/s to leave SS.
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Why Project Icarus Studies Interstellar

= Progress Daedalus Project Study

=  Work towards in-situ Exoplanet study

= Pave the path to Interstellar travel

= Inspire (Pulsed Propulsion Prototype, Interstellar Internet, etc)
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Interstellar Missions

Date: 14 Mow 2010
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Innovative Interstellar Explorer
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Radioisotope Electric Propulsion
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encinmar

Vexhoust(km/s) Vfinal (km/s) | Vfinal (%)
 SpaceShutfle 45 | 21 | 000007
Electrostatic lon Throster 210 | 967 | 000322
 VASIMR 300 | 1382 | 0.00461
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hydrogen
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Pulsed Propulsion Methods

0.04605

10000 46052 0.15351
 longshot 5000 2302 0.07675
_ Antimatter 4000 18421 0.06140

| Vexhoust(kmjs) |Vfinal (km/s) Vfinal (%) |
 Orfon 3000 13816
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P et Lonsu & Beamed Propulsion

MagBeam:
Winglee

10 tonne S/C J
e
-

Vett=200km/s 20km/s in 4 hours of beaming

Pb = 1/2Ma(Vb3/Vr2)

Dyson-Harrop Satellite Mini-Tanker

& Mag-Sail Main vehicle
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International Interstellar Spacecraft Design Team
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Project Icarus Documentation Flow

Research
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Technology Roadmap to Interstellar Flight
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Icarus Spacecraft Pathfinder Concepts

satlcarus.

Credit: Adrian Mann

=LEO

=Radiation Hard ENL Test
=0n-Board Repair Test
"Magnetic Nozzle Test

Icarus Starfinder
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=Earth to Lunar Orbit

simlcarus. =pulsed Propulsion Prototype
=Evolutionary Algorithms
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vicarus

Latest Image: Mission Time =32192 yr
X Speed : 0.04488 c
Neptune at 0.2 . Distance From Earth : 384 AU
Mission Integrity : 92 %

ARMOS reports Thermal Shunt RTG06/03 Override in effect.

ARMOS thermal transfer rate 6.41 Joules/sec to space.

SNR17 reports sector RTG06/03-RTG06-05 ambient temperature 47 K.
CPUO9 dispatch request received. ARM02 to sector RTG06/03. Override.
ARMO2 arrived at station RTG06/03...
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STATUS | PROPULSION | MMMMGATION | COMMUNICATIONS | SCIENCE

MISSION STATUS % [ 100x)
Mission Elapsed Time: 3.192 @ "[Hz’i“ >
Velocity: 0.0048¢
Distance: 304AU e o -
Mission Integrity: ~ 92% ) = % >

PROCESS STATUS

>ARMOS reports thermal shunt
> RT606 / 01 Override in efefct
>ARMOS thermal transfer rate
> 641 Jouleslsec

> SNRI7 reports sector RTG60
> Ambient temp, 47K

> SNRI7 reports sector RTG62
> Ambient temp, 48K

> CPUO9 Transfer request

> CPUOY Despatch request
>ARMO2 Arrived at station

> LAE 91358 process terminated
> Unit AEI556/1 at 97%

>FLX - OK

> 88-0TV 3/4

More...,
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Credit: Adrian Mann



Ad Astra Incrementis

Project Icarus is comprised of a
select group of scientists
donating their time and

resources to research interstellar
travel.

ariance
Dynamical Corporation

Next Generation Radiation Tolerant Electronic Hardware for
Space Exploration and Nuclear Reactor Monitoring
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