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V , (circular velocity around
departure planet)

* e elemats cg cpmpdl‘ahon mlﬂp&nwf‘ag A dman lea{d 3

Vo™ ¥ (Hye/T0)

7.793 knv/'s

Rl V,, (circular velocity around target V= vin,/r) 3.315 knv's
. . planet)
— demi -may or helioc sfo obt
5 “-J o aK’& 4 fn C +&4 5 a, (semi-major axis of transfer orbit) A = (rye + 1y, /2 188.77 ~ 10" km
6 ¢, (eccentricity of transfer orbit) Cor™ | Fiae ® Tgen |/ (Fiar ¥ Figen) 0.208
i ' 100~ Tgep 1/ (Fiag T Tgey

V, (heliocentric velocity at departure
position)

— Vo at deparbre g bget planet. ;

V=N g2y Vay))

32.729 knv's

o PQ/IO(’/\‘CI meoolb q M‘Mmm“r C lﬂ/\s Pﬁ[hdae, 8 \',(hclimcn'l‘:::'“\“c‘l':\:‘ir_\ at target V=V [ug, (2r,-1/a,)] 21481 km/s

— AV s
SUKJ step parameter expression example
E ’1 9 V, | (excess velocity at departure Var™ | ViVl 2.945 kivs
EﬂM\ Ma- o S q +rb’\%£f Olblf og_aOt—*-O planct)
jOf \ 4 4 s 10 V, ; (excess velocity at target planet) V.= | V-Vl 2.649 km/s
' 1 V, (velocity in pericenter of hyperbola Vo= V(2ugfte+ Vo ) 11,408 km/s
around departure planct)
12 | V, (velocity in pericenter of hyperbola Vo=V 2p /0 + Vo) 5.385 kiv's
around target planet)
13 AV, (maneuver in pericenter around AV, = ]\'_ =¥ | 31,615 km/'s
departure planet)
14 AV, (maneuver in pericenter around AV, = |v,-V,]| 2.070 kivs

turget planet)

AV, (total velocity change)

Tuuoe 'PBD.IOD ::

T, (transfer time)

SUNODIC, PEROD : Lime 1N fovel Ggiff ohicu rela hee 9!;0/‘101‘15 re’oea{s,

AG-(61)= ©2061) ~ 64 (£1) te =t - Ty

planet 2

Posimon & plenet A and 2

Dffuerce
S4.0 + Ny (£-t0)

9'2,0 +Ng Ct-bo‘\

L rean mohon
of ¢ do]ed»,

9’1 LE)
G2 (&)

beomety repests ofts  syn:

[—genera' ® Mercury » Venus  Mars » Jupiter @ Saturn

o

E

w
/;___—-—r—

synodic period [yr]
N

o -
4
-
-
-
;

10

o
n
ey

distance to Sun [AU]

AV, =AV, + AV,

T, =7V (g,

D6 (&) = B (62) -G (e2) = ABLE) + 21

t‘e = t( +—[_Sa(\

5.684 knvs

0.709 yr

AS (1 = O2 LY -G (CE) = (62,0 ~ G1,0)= (N2 -n4) (b -to)

pol) —As(e) - 2 ==Y (1) = (12 -N4\Teg
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Osar (1) =61 L) = B1 (ko) +W 4 (&1 -to)

Tosnous ar efocn 21

G (e2) = &(E) T\ Ty

G.(tr) =52 lea) +NZTu

Ocux (62) = Bsat (b1)+2 = B k)1 1 = Bel&)

O TPlnet 4 ar b1

O Plact 44+ t2
O Plonet 2 at t2

O Plnet 2 ar t1

Go (o) - B (ko) W2 Tor -2 G (£0) +Ni Leq-t0)*2 = @, (€0) +hz (b1-to) 4N Tn

" -he

1 -t -

Fagr TRASECTORES b= brs T

«Pot more  eney o deporhire
L0 ’ TO&W 'h““'\ Woumagn TrAvSFER . Sem-najOF ovas Va s lerger fucn Uohmang  vclue

* Earin

Mers
s Soleleile 0ty orbib

Ve ot Earm
Ua at Mas

l—’ﬂ‘é"“' Pa‘ih aqgﬂa.

« Troale orbif fouches arbik of  first plnet, arbibary
Ve p«lkeb Va-p

 Trongfe obit nlomect orbit of target plret ot acbibeary anste
a0 wh orbitray Vos

. Unputurse) Wepter oot
« For word Fofggzhon: cstume U

Y,#0

step parameter expression * example 11| V, (heliocentric velocity at target V [Mgun( 2/, = 178,)) 31.193 kmv/s
I | Vg, (heliocentric velocity of departure Viep =V (g aep) 29.784 ks position)
planet) 12 | V, .., (transverse component of Viae™ Wi, 26.111 km/s
2 V., (heliocentric velocity of target Vi = V (g/Tar) 24,129 ks heliocentric velocity at target
planet) position)
3 | V,, (circular velocity around departure Veo ™V (Hgep/To) 7.793 kmv/s 13 hvl? g (radial "l“"fP"“""‘ of Vi =V (V= Vi 00d) 17.066 km/s
planet) cliocentric velocity at target
- " " r position) (**)
4 V_, (circular velocity around target Va =V p,/ry) 3315 km/s — -
planet) 14 V.5 (excess velocity at target Vez2™ V[Vand * (VoY) 17.180 knv/s
position)
5 i t at i Y, =atan(V,,,/V, 33.17°
step parameter expression example I Y2 1"‘2“:’2‘\.':30:‘)8(&') it target Yo = atan(Vy,00/ Vs ) 3.17
to more outer to more inner s - - 2
i (;.n:‘“ lanet 16 | V, (velocity in pericenter of hyperbola Vo=V Quge/to+ V.. 1% 14.882 kmv/s
L4 Ld around departure planet)
5 V, (heliocentric velocit V=V, +V V,=Vg,-V 39.784 km/s ok ; . ”
z;t(d: l:;::cm :i:it::llb) b= L e e 17 | V, (velocity in pericenter of hyperbola V=Y (2p,/r;+V,,5?) 17.809 km/s
P pos around target planet)
» » - aneuver in pericenter | = |V 9 km/s
6 H (angular impulse H=ry, V, 5.95 « 10° km/s 18 L\V'.(nwu'u'::rr‘:lr: p;Irl‘::;ur wround AVy= | V,- Vol 7.089 km/s
daepa ¢ plane
momentum)
* . . s . 9 . / A1 or i sricent el F: y, = / " } /S
7 a,, (semi-major axis of 8, = % gy / (Mgu/Taep =2 V2) 6.93 = 10*km ! \\"(nulnu:v\:: l‘n rlkml”““ o AV, = | V=V, | 14.493 km/s
transfer orbit) MR prancy)
Sk : : 20 } al velocity increase | = AV 21.582 knvs
8 | ¢, (eccentricity of transfer €y = | =g/ Co ™= gog/By— | 0.784 A AV, (total velocity increase) AV =AV, +4V, 1,382 ks
orbit)
19 r, (pericenter distance) Iy = Taep rp = oy (1-¢,) 1.49 < 10* km
! 10 r, (apocenter distance) r,=a, (l+e) = Faep 1.24 « 10 km
step parameter expression example
to more outer to more M 0 {— -\A-L w+ W.r. b 8 N QQ Ol\a
planet inner planet
21 0, (true anomaly at 0,=0° 0, = 180° 0.0°
departure position) (*) ‘AU M (@] i- (@) kez() ‘
22 6, (true anomaly at target 0, = acos|{a,(1-¢,2)Vr — 1}/ 77.40° :
position) (*) e,
23 E, (eceentric anomaly at E =0 E=n 0.0 rad ol {eom s,g@:
departure position) MO hmanf\ B lde 0‘%3
24 E, (eccentric anomaly at E,= 2 atan[v ((1-¢, )(1+¢,)) 0.54 rad
target position) tan(0,/2) |
25 M, (mean anomaly at M, =0 M, =nr 0.0 rad
departure position)
1 26 M, (mean anomaly at M, = E, ~esin(E,) 0.14 rad
) departure position)
{27 I, ( transfer time) T,= M, =M, | 7V (pg,/a") | 69 10°s=0219yrs
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