NEO Trajectories
on a Flexible Path to Mars
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NEO Trajectory Search
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Included catalogue of all known NEOs Launch NEO  NEO
7625 objects as of Jan. 22, 2011 Dates Arrive  Depart
Examined launch dates 2042040 2015% ¥ inbound?
in 7-day increments l | traﬁ;fry:
NHATS set: stay > 8 d, flight time <450d 4 * H
Extended set: stay > 30 d, flight <900 d I ! !
Optimization set: filtered for unique . "9& o
target, launch, flight time, and stay tim&®me"I |
combinations [ I
Considered ~10x2®missions H H
i ahytéé¢ OltijétmylegsS dn. | |
I Filters to ~1400 objects
i Search takes about a dan single CPU 2040?3;‘;:;2?5: ?
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and writing data) ¢ 5

Optimization follows broad search
Stay > 30 d
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Diameter assuming 15% albedo, m

Launch Frequency
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Launch opportunities depend on exploration A flexible exploration program sustains
capability and desired target characteristics access to increasingly desirable targets
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AV, km/s

Capabillity vs. Mertit

one mission opportunity per year
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IMLEO/payload mass fraction

Solar Electric Propulsion

System design couples with trajectory optimization

SEP escape and SEP roundtrip

Chemical escape and SEP roundtrip
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SEP design: Payload includes:

2-yr LEGHEO spiral @ 3000sp

0.5¢2 yr NEO mission @ 1600sp
30 kg/kW of array power for SEP
15% ofXepropellant for structure

2/22/2011

Launch/return capsule
Deepspace vehicle &
Consumables
Mission-specific elements
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Hybrid approach:
Highthrust burn at
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Observations

A Incremental improvements in both mass to LEO
and flight time capability provide access to
Increasingly attractive targets

A Flexibility emerges when systems are designed tc
sustain a desired launch frequency

A NEO size tops out at around 1 km before
exceeding?hobogDeimosmission requirements

A There are many pathfsom cislunar missions to
Marsthrough the NEO capabillity design space
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SEP escape and SEP roundtrip

Corresponding to Chart 5

Chemical escape and SEP roundtrip
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AV, km/s

Freguency of Opportunities

Two potential targets per year
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Flight time, days

AV, km/s

One potentlal target every five years
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NEO Knowledge

h ND A dzy OSNIF Ay Geé, £ _do.é
6arAy2NI tflySad /8ydsSNg d:lgnowr%gggr@eter, rot. rate, or type

Phobos& Deimos 1 km
Phobos
1km & Deimos
600 m
Phobos& Deimos Phobos& Deimos
600 m
300 m
60 m, 100m
300 m 30m
100 m 10 m
60 m
30 m
Lunar orbit 10m i
* 5 *Lunar orbit

*Clslunar; *Clslunara



