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* mon eloarts (ﬂ cpmpdl‘ahon mlﬂp&nwf‘ag (A oMman LIW\!*&U ’

V., (circular velocity around
departure planet)

Vo=V (gey10)

7.793 km/s

V., (circular velocity around target
planet)

Vo=V (/1)

3.315km/s

— Semi —-major axia heliocartnc tensfo orbt ;

a,, (semi-major axis of transfer orbit)

4 =i I
Ay = (g + 1)/ 2

188.77 » 10° km

¢, (eccentricity of transfer orbit)

il LT VA ()

0.208

— Vo at deparbre g bet planet. :

V, (heliocentric velocity at departure
position)

V=V gy (2 1oy )]

32.729 kmv/s

—~ peicerly weloch o pletocantvic Wy pobolae ;
— AV’

V, (heliocentric velocity at target
position)

Vo=V a1 12 )]

21.481 km/s

parameter

expression

example

E SU k’ ’.1 5

V., (excess velocity at departure
planet)

Vo= [V, Vi |

2,945 km/s

Emmcjor ons & tonsfer obif

V.., (excess velocity at target planet)

Vaa= [Va- Vil

2.649 km/s

62
1 1s

V, (velocity in pericenter of hyperbola
around departure planet)

Vo=V Quge/t+ V., )

11.408 km/s

12 | V, (velocity in pericenter of hyperbola V=V (2, /1y + V20 5.385 kiv/s
around target planet)
13 AV, (maneuver in pericenter around AV,= | V=V | 3.615 km/s
departure planet)
14 AV, (maneuver in pericenter around AV = |V, =V, 2.070 kimv/s
target planet)
llu e (PBDJ 00 15 AV, (total velocity change) AV, =AV,+AV, 5.684 km/s
16 T, (transfer time) T, =nV(a,/ng,) 0.709 yr

SUNODIC, PERIOD : tme vl offr chict relahee  geomety

AG-(61)= ©2061) ~ 64 (£1) e =t = Ty

planet 2

Posimon & plenet A and 2

'D\X&U‘MC@
S1.0 + Ny (£-tO)

©2,0 +hhy (£-t0O)

> resn mohon
of ¢ O\o]ed»,

9’1 (_E,)
G2 (&)

{—general ® Mercury & Venus  Mars » Jupiter @ Saturn

o

S

w

N

synodic period [yr]

-
|
|

o

10
distance to Sun [AU]

beomety repests ofts  syn:
pola) —As(e) - 2 =(N2-NY (1) = (%2 -N4\Tsg

repeaix.

D6 (&) = B (2) -G (e2) = ABLE) + 21

bz = t( +—rSa(\

A9 (1) = O2 LY -G (E) = (62,0 ~ G1/0)= (N2 -n4) (b -to)
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O Plinct 4a+ t2 2Lk = G2(£0) * Wy (e - to) G2 (k2) =B2 k) + NZTu

O Plonct 2 at t2 Osar (€1} =61 L6 = @1 (ko) +N 4 b1 ~to) | Osar (62) = Bsat [E4)+ 2 = Bi b)Y 1 1 = C2l)
O Pleret 2 at t1

Ge (0) - G (ko) W12 Tun -2 61 o) +Ni Lb4-b0)v2 = B (£0) thnz (E1-6) +11e Tn

1 -t -

" -ne

Tagr TeAvecropES L= &< Tu

«Pot noe  enahy ' Oeperhre
o ] To&ﬂf 'h""\ MOMMA\)U TRAVSFER . Sem-majl)' ovas Vot s lerger fuea Uokmang  value

4

s Earin . Trosle orbif fouckes orbik of first ploet, arbitery

Mers
s Selefeile w teagly orbib Ve poctlel o Voep
Ve ot Earm . Tansgr obit nlact obit of target pltet ak arbiteary angle
‘/g#o Uan at Mes a0 wh crhlfm'g Ve

L gt path arsle. + Unpuurse) Wepte oot
 Foruad popghon : ostome U

step parameter expression example 11| V, (heliocentric velocity at target V g 271, = 1a,)] 31.193 km/s
I | Vg (heliocentric velocity of departure Viep =V (Mgl Taey) 29.784 km/s position)
planet) 12 |V, (transverse component of Vi e = H/t, 26.111 km/s
2 V., (heliocentric velocity of target Vi =V (Hgu/fis) 24.129 ks heliocentric velocity at target
planet) position)
3 | V,, (circular velocity around departure Veo =V (et 7,793 km/s 13 V; aa (radial component of Vana =V (V2= Vi) 17.066 km/s
planet) heliocentric velocity at target
- - n position) (**)
4 V, (circular velocity around target Vo = Vip,/ry) 3.315km/s -
planet) 14 V.5 (excess velocity at target Vo2 ™ VIVand * (Vaans Vi)’ | 17.180 km/s
position)
H n P ¢ . = atg 0
step parameter expression example 15 Y2 mlgh;)::di‘t]:(;:]ﬁl:hdl target Yo = Aan(Va 04/ Vs ang) 33.17
S
to more outer to more inner ot - . 3
slamet lanet 16 | V, (velocity in pericenter of hyperbola Vo=V uge/ro+ Vo) 14.882 km/s
I P around departure planet)
5 V, (heliocentric velocity V, =V, +V, V,=V,,-V 39.784 km/s P n . ] 7
1 (helioc o octy e MRC. o B T Tt s 17 | V, (velocity in pericenter of hyperbola V= (2, /r; + V., 5% 17.809 km/s
at departure position) al 13 5 Vo 2
around target planet)
' - = ) 089 km/s
6 H (angular impulse H=r,,V, 5.05 « 10° km?/s 18 AV, (maneuver in pericenter around AV, | Vy V\[,I 7.089 km/s
der departure planet)
momentum)
. N N " ’ N ancuver i sricenter a s 493 ’
7 a, (semi-major axis of = % N/ (HsunlTaep — 2 Vi) 6.93 % 10°km 19 | AV, (m "M:,“:.ll“ [I»’m:unu wround AV, = | V=V, 14.493 km/s
transfer orbit) arget planet)
— - " 2 ’ elocity increase /] = } 21.582 kmv/s
8 | ¢, (cccentricity of transfer € = 1= e/t €y = Tgep/ty = | 0.784 0 AV (total velocity increase) AViy ™AV, + AV, 1382 kv
orbit)
1 9 1, (pericenter distance) Ty = Tgep 1, = ay (1-¢,) 1.49 < 108 km
1o r, (apocenter distance) r,=a,(1+e) 1y 2 i 1.24 % 10°km
step parameter expression example \ a
to more outer to more MO{— -\AL + Ur. b SUQQ ON
planet inner planet
21 0, (true anomaly at 0,=0° 0, =180° 0.0°
departure position) (*) ‘A U M (0} 1— 9] ke() ‘
22 0, (true anomaly at target 0, = acos[{a,(1-¢)/r, — 1}/ 77.40° :
position) (*) eyl

23 E, (eccentric anomaly at E, =0 E,=n 0.0 rad Mo LIM&M\ s IC)C‘\I m%a teon s,ggf'

departure position)

24 E, (eccentric anomaly at E,=2 amnl\.‘ ((1=e )(1+e,)) 0.54 rad
target position) tan(0,/2) |
25 M, (mean anomaly at M, =0 M, =n 0.0 rad
departure position)
1 26 M, (mean anomaly at M, = E, — e sin(E,) 0.14 rad
' departure position)
{27 T, ( transfer time) T, = | My =M, | /¥ (ug,/a) | 69 10°s=0.219 yrs
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