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Introduction Methodology
+ Mission planning to “2024 PDC2025”. * System dynamics
* While within Earth’'s Sphere Of Influence (SOI):
« Hyperbolic departure: Restricted Two-Body Earth-Spacecraft Problem (R2BP Earth-Spacecratft),

 TGE departure: Restricted Four-Body Sun-Earth-Moon-Spacecraft Problem (R4BP)
* Trajectory G of Escape (TGE, a low-cost escape trajectory, in . After exiting Earth’s SOI-

which a lunar swing-by Is performed) [1,2].

* Analysis of different departures from the Earth:
* Hyperbolic departure (patched conics approximation).

« Restricted Two-Body Sun-Spacecraft Problem (R2BP Sun-Spacecraft)
 Employment of Genetic Algorithms (GA) [3,4] to optimize the

. _ _ | « Genetic Algorithms
iIncrement of velocity (AV) required to reach the asteroid:

e Random variables:

 Multiple launch dates evaluated (“Launch Scenarios”).
P ( ) « Hyperbolic departure: time of flight (At) and launch date

« Lambert’s Problem solution in the fithess function.

. | | » TGE departure: time of flight
 NASA/JPL NEO Deflection App for the evaluation of the asteroid
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Table 1: Results for the hyperbolic departures o
Launch Scenario (number of years before ;) ;] ;
possible impact in 2041) 3 years 7 years 10 years 14 years & 007 5 0oy 500
Launch Date (yyyy-mm-dd) 2038-04-26 2034-04-27 2031-04-27 2027-04-29 051 051 051
Interception Date (yyyy-mm-dd) 2039-03-11 2034-12-14 2032-10-31 2028-08-05
Time of Deflection (days) 775 B 2323 3097 4645 L - . : : - - a i : - - 1 :
Transfer Time (days) 319 231 553 464 welptcx o0 cetptc x s elptc X s
AV (km/s) 3.288 4.492 a.712 3.453 . L
Vea (km/s) -3.952 4.564 -6.488] [-6.6687.826 -6.472] [-1.124 0.838-6.467] [-1.836 1.878 -6.464] ——— ——— Thloveromner
Veet (KMUS) 8.863 12.149 6.618 6.977 T oret i T st i ==~ o indivicul

Table 2: Deflection by launch vehicles for the different launch scenarios (hyperbolic departure)
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Launch Scenario 3 years 7 years 10 years 14 years
Launch Vehicle NASA SLS 2B Atlas V551 AtlasV 551 Atlas V 551 \
Mass of the interceptor (kg)  44.6 x 10’ 3.6 x10°  496x10° 556 10° 2 T T T T T
B-Plane B-Plane B_p|
Table 3: Results for TGEs departures o JELT “Towe
;)rig.im?l impact ’ o . 3
rediction rigina impact
Launch Scenario (number of years before . Atlas V 551 predict Origina  impac
possible impact in 2041) 3 years 7 years 10 years 14 years ,, Delta IV Heavy 5 - o
Launch Date (yyyy-mm-dd) 2038-04-16 2034-04-01 2031-04-16 2027-04-16 .
Departure Date (yyyy-mm-dd) 2038-05-22 2034-04-23 2031-05-23 2027-05-23 F <
Interception Date (yyyy-mm-dd) 2039-03-11 2034-12-02 2032-10-31 2028-10-31 peloon Feavy _1 2
Time of Deflection (days) 775 2335 3097 4558 5 S
~Transfer Time (days) 293 223 527 440 : -z st
AV, (km/s) 3.159 3.160 3.161 3.160 * NASA SIS 28 q 1 T At Vst
AV, (km/s) 0.694 7.654 1.846 3.500 _— | et Bouncay i mpactsoundry
ﬂllfr! {km}fs} 3853 1[}814 SDD? EEE‘D i _fi“S'éZﬁ?ﬁa?,?u“s”?,{‘?;‘; y L 1 & 2 Earth radius miss j H " B | 182 Earth_rz:dlus miss : )
Ve (km/s) [-4.242 5.258 -6.691] [-6.668 7.826 -6.472] [-1.390 0.935-6.390] [-1.212 2.656 -6.313] T e ‘ _ N L;t o _ & Component [Earth Radi]
V.t (km/s) 9.509 11.172 6.606 6.955
3-Years scenario /-Years scenario 10-Years scenario
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