Raymond Hoofs

S Ci e n Ce M iSS i O n Ove rVi eW ESA Unclassified - Releasable to the Public Space Science Department

LTAN = LTAN = Oh or 12h- e e o1an. VEX-RSSD-PO-001_9_0_Science_Poster_Nominal_MTP001_MTP019_2007Jan08.cdr ESA/ESTEC

Local Time Of Ascending Node orbit is perpendiCUIar to terminator orbit is para”e| to terminator Raymond - HOOfS@esa'lnt

Start of science: O Q Q O @ O O i % O O O O O i % O
May 14 2006 LTAN =15 h LTAN =18 h LTAN =21 h LTAN=0h LTAN =3 h LTAN =6 h LTAN =9 h LTAN = 12 h LTAN = 15 h LTAN =18 h LTAN = 21 h LTAN =0 h LTAN=3h LTAN=6h LTAN =9 h LTAN = 12 h LTAN =15 h LTAN =18 h LTAN =21 h
DOY 134 May 20 2006 June 20 2006 July20 2006 August 17 2006 September 14 2006 October14 2006 November 9 2006 December 7 2006 January 3, 2007 February 1, 2007 March 1, 2007 March 29, 2007 April 26 2007 May 31, 2007 June 23, 2007 July 22, 2007 August 19, 2007 September 15 2007 October 14, 2007
Orbit nr. 23 DQY 140 DQY 171 D(_)Y 201 DOY 229 DOY 257 DQY 287 DOY 313\ DOY 341 DOY ’3 DQY 32 DOY 60 DOY 88 DQY 116 DQY 145 DQY 174 DOY 203 DOY 231 DQY 258 DQY 287
Orbit nr. 29 Orbit nr. 60 Orbit nr. 90 Orbit nr. 118 Orbit nr. 145 Orbit nr. 176 Orbit nr. 201 Orbit nr. 230 Orbit nr. 257 Orbit nr. 286 Orbit nr. 315 Orbit nr. 341 Orbit nr. 370 Orbit nr. 399 Orbit nr. 428 Orbit nr. 457 Orbit nr. 485 Orbit nr. 512 Orbit nr. 541
Viewing direction
perpendicular
to orbit plane —
Viewing direction
in line with orbit plane
(as seen from S/C) <
S/C HK data-rate
Total data-rate
—— hase 3 phase 5 phase 6 phase 7 hase 8 ' phase 9 |
_ CC . ECC phase 1 phase 2 P phase 4 e > | < phase
T 160 |« >l > < p | < > <« > « > <« > > <« > <« >
c — i
Q - Morning/Evening terminat : : : : .y : : : , : - Systematic study of - : : _ -
S 140 | orning/Evening terminator - Nightside dynamic (ascending branch) - Systemath study of - Dayside dynamics (ascending branch) - Morning/Evening - Nightside dynamic (asc. branch) morn)i/ng/evening S;J.ors - DaySIQe dynamlps (ascendmg branch) Systemath study of
% - Dayside dynamics (descending branch) morning/evening sec_tors - Nightside dynamic (descending branch) terminator - Dayside dynamics (desc. branch)  Earth =Tons Messenger Flyby - Nightside dynamic (descgndlng branch) morning/evening sectors :
= 120 - Earth Occultations - Solar Corona studies -Earth occultations - Solar Occultations Fstatic Sounding June el 2;,’0471(1VPER) - Solar occultations "2 |
é 100 - Solar Occultations Solar occultations (fly on,June 5, 2007) - Bi-static Soundlng - Bi-static SOUndlng i
() 1T : . i Venus Meteors 2
= Phase Correction 1 Phase Correction 3 Switch HGA1 to HGA2 . NORTH Fl :
C ng 14 2006 E 80 R —— Orbit 64 =) Ch 1 asgrb(irgeSC?lon / Orbit 409 U from True to I?aglse i
ase Commissioning —— June 24, 2006 ericentre Change Phase Correction 2 Pericentre Change 2 June 4, 2007 Drift Begin (pericentre) ~ Orbit 461 i icen
’ o 60_] T N Orbit 119 (VPER) & 126 (VAPO) ORI a9 Orbit 182 from o to e Orbit 238 (VPER) & 245(VAPO) FERIgRy 2, 2007 (;erit( 455 ) iy 26,2008 S raia ™™ |End of Nominal Mission
e Sunday June 4 2006 August 19 & 25, 2006 e October 20, 2006 Orbit 236 December 15 & 22, 2006 fius Meteors Phase Correction 4  NORTH Flag Pericentre Change 3 Srees Coresien 5 July 20, 2007 : ' Orbit 530
May 242006 ¥ 40 _|_ Orbit 44 | August 24, 2006 December 13, 2006 C March 16, 2007 - Owit ag0 -, OrBit330 - fom Fare o True Orbit 378 (VPER) & 385 (VAPO) Orbit 421 hase Comedtion 6 October 2, 2007
Extended Case = Start Nominal March 18, 2007 - Orbit 331 March 17,2007 April 5, 2006 layia sl June 16, 2007 August 18, 2007
Commissioning = 20 _|_ Science Operations March 25, 20|07 - Orbit 338 «___ 10 deg illumination en +Y . T ~
[ e I o O S B B o e e I I N O ' S N | 548
. | e R A e | S S e V| S s T S A | S S | S T S i - L T B T e B e B e
Timebar (Orbit numbers. Starts 30 |
counting from capture orbit ) %3 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 30 380 390 400 410 420 430 440 450 460 470 480 490 500 510 520 530 540 550
. i
Calender weeks i20|21|2 23|24|25|26 27|28|29|3O 31 32|33|34 35|36|37|38 39|40|41|42 43|44|45|46 47|48|49|5O 51|52|1 I2 3 I4 |5 I6 14 I8 I9 I10 11|12|13|14 15|16|17|18 19|20|21|22 23|24|25|26 27|28|29|30 31|32|33|34 35|36|37|38 39|40|41|42
L L L L L L | L | L L L L ! L
| | | | | | | | | | | l | | | | | | | | | | | | | | | | | | | l | | | l | | | | | | l | | | | | | | | | ll | | P | |
Calender months j . |
Ca|enderdays III:IIIMaIyIIZ(I)(I)?IIIII 11 IIIIIiJliJrI]?I%(I)(I)EISIIIII i IIIIII\IJLI'”P/II2I09?IIIIIIIIIIIII e III/IAHPHISEIZ(I)??IIIIIII 11Nl IIIIIIISIeIpItIeT]bIeIrIZIOIOFIII Hirrn IIIIIIIICI)(I:tIOIbIeIrIZOIOPII Trerrrnel IIIIIIN(I)\I/eIrInIbIeIrZIOPSII Lrerrrnn IIIIIII?Ie??ﬁnlblelr'2lololesllIIIIIIIII IIIIIIIIJaInIuIarYIZIOIOFIIIIIIIIIII IIIIIIIFIerrlf'IaGyI%(I)(I)TIIIIIIIII IIIIIIIII'\{I?ﬁclhl‘-(l)(?ZIllllllllll el IIAIrIIIZP(I:)?IIIIIIII Trrenrnnln IIIIIMaIyIIZ(I)(I)?IIIIIIIIIIII | IIIIIII\IJliIrI]eIIZIOIOFIIIIIIIIII 1 IIIIIIIIIIJIU|IyI%(I)(I)7IIIIIIIIIII 11 IIIIIIIIIIAIU?IUISJEIZ(I)(I)ZIIIII Lrrernti IIIISIeIpItIembIeIrI2OIOI7II III'III IIIIIIOI?t:)Il)Ie{IZI()I()ZIII |
115 20 25 30 1 5 10 15 20 25 30 5 10 15 20 25 30 1 5 10 15 20 25 30 1 5 10 15 20 25 30 5 10 15 20 25 30 1 5 10 15 20 25 30 5 10 15 20 25 30 1 5 10 15 20 25 30] 1 5 10 15 20 25 1 5 10 15 20 25 30 1 5 10 15 20 25 301 5 10 15 20 25 30 1 5 10 15 20 25 30 5 10 15 20 25 30 1 5 10 15 20 25 30 1 5 10 15 20 251 30 5 10 15 20
Da III,IIIIIIIIIIIIIIII (RN ARE N AR AR AN R AR RN RN A AR RN RN AR RN AR R R RR NEN R AR NN R RN R RN RN NN RN RE RN R RN RN RN R RN R RN R RN R RN A R RN RE NN R A NN R RN R RN RN NRRRE RN RR RN RN RN RN N RRR R RN AR AR RS NN AR RR RN R RN R RN R R R RN AR NN RE RN RRE R R RN R NN R RN RN NN RN RN R NE RN N R RR RN NN N A NE RN N NN RN NNEEE RN EEER NN R R AR R R R R N N RN RNy RN R N Ry N Ry R R R N A R RN RN RN R RN R R R RN RN R RN R N IIII_III'IIIIIIIIIIIIIIIIIIIIIIIII
y of Year (DOY) 135 140 145 150 155 160 165 170 175 180 185 190 195 200 205 210 215 220 225 230 235 240 245 250 255 260 265 270 275 280 285 290 295 300 305 310 315 320 325 330 335 340 345 350 355 360 365 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 175 180 185 190 195 200 205 210 215 220 225 230 235 240 245 250 255 26( 26% 270 275 280 285 290 295
MTPs ! MTP001 MTP002 MTPO003 MTPO004 MTPOO05 MTPO06 MTPOQ[7 MTPOO08 MTPO009 MTPO10 MTPO11 MTPO012 MTPO13 MTPO0O14 MTPO15 MTPO16 MTPO17 MTPO18 MTPO19
T e — 7] | P I — s e s
: :
> 1
|
: End of Eclipse Season Start of Eclipse Season End of Eclipse Season Start of Eclipse Season End of Eclipse Season Start of Eclipse Season End of Eclipse Season Start of Eclipse Season End of Eclipse Season
. | Eclipse 41 Eclipse 42 Eclipse 80 Eclipse 81 Eclipse 136 Eclipse 137 Eclipse 177 Eclipse 178 Eclipse 231
! May 31, 2006 August 6, 2006 September 13, 2006 November 16, 2006 January 10, 2007 March 17, 2007 April 26, 2007 June 29, 2007 August 21, 2007 :
[ Start of Earth Occ. Season End of Earth Occ. Season Start of Earth Occ. Season End of Earth Occ. Season Start of Earth Occ. Season Start jof Earth Occ. Season Start of Earth Occ. Season  Start of Earth Occ. Season
. | Earth Occ. 2 Earth Occ. 52 Earth Occ. 53 Earth Occ. 123 Earth Occ. 12 Earth Occ. 190 Earth Occ. 124 Earth Occ, 190
Earth occultation ! Orbit 81 ————  Orbit 131 Orbit 215 Orbit 285 Orbit 370 Orbit 436 Orbit 501 ' =—ee———— (it 515
| July 11, 2006 August 30, 2006 November 22, 2006 January 31, 2007 April 26, 2007 July 1, 2007 September 4, 2007 September 18, 2007 SPICAV SOIR
i Start of Superior Conjunction End of Superior Conjunction o note: iferlor conjunction . t t
y: ' icati i rrentation
Solar OppOSItlon | SCDS 2 SCDE 2 7 will not effect communication E orientation +X
Orbit 179 Orbit 201 '
October 17, 2006 November 8, 2006 RS on
CEBRERDS . 60
I Nominal mission Extended mission MAPPS Phase 0 and 1 overview MAPPS Phase 2 overview Y Nx B degrees
Ascendin Descendin Ascendin D ' s Y L VIRTIS PME-H
21:00:00 //’R\ — T QT ¢ o gi E— T f— gT e — £ escendlng¢ Y S ’ Venus Express FOV overview
' ' 7 i i P T NG T o N TR AR . | . VIRTIS ME 4:
p— ; //m____/-'\\ N // = i i | i|'lm1 _L.;iji i R, & Pericentre (purple) ASPERAIMA s Y hominal flight direction Ry
/ H‘*\“‘--.._/' \\ <// i 7 - ASPERAMU +Z viewing experiments
15:00:00 L \\>\_—// _:3?33 il S (e e EGREET ET e A Case 6
Case 3 s base 3 s ' : ; :
S 120000 — s i SPICAV SOIR Solar Occultation SPICAV (IR)  VIRTIS-H
= 4 TN . UMBS - | SPICAV (UV VIRTIS-M
ase 4 /’ . UMBE it R scanning area
09:00:00 /r/,—\ "\._‘_‘____,-"-ﬁ‘ / é;?ﬁ&x% —EOT i e
@ N b
“MH | \ # | i et TR
05:00:00 / : L ‘4'\\ Pl e SR pal | i ﬁ
P A\ T e, - i &)
— / \ - Ve P, 'I!iili!mll“"iili|i’|| | )
03:00:00 - i
a Ml
~ ¢/ ot | | i || | PFS (SWY
00:00:00 | _ ok b o it ; PFS (LW)
03/05/06 11/08/06 1941106  27/0207 070607 15/09/07 2442007 020408 11/07/08  1940/08 2701409 . ; : )
Oate | Terminator Crossing  Earth Occultations (blue)  Solar Occultations(yellow) 3/C view + Z
Observations at the bO‘;fr;pe:iZC?nti_r ob_sec[vationsi Global spectro-imaging by _ _ , . i ] o ] ] i ] . o
pericenter arc (85 min) e e ey VIRTIS from apocenter vicinity VeRa bi-static sounding  Stellar occultations by SPICAV lllumination conditions for Venus observations during different periods in the mission N
i Venus Express Casef1 SfAT— e e [ o Venus Express Case #3 3 i enus Express Cose §d o iplieeiils CARAEES O ) S/C flight (the first 3 different orbit illumination conditions of the mission are used to show impact on the observation types - see these orbits also in mission timeline at the upper left corner of poster) (deep Spacee%
_ MAG PFS SEICAY VIRTIS | I S FTS SEloeN Wil 210 MAG  SPICAV VIRTS | - MAG : _ MAG PFS SPICAV VIRTIS direction
48 - ‘ is up : : _
%.% 7 7 o 7 7 Venus siderial day = 243 days
i " N\ 0 ol . of 61 Venus solar day = 117 days
| i : E/DSN i Venus Year = 225 dayS +X
VEX orbit season = 225/4 = 56,25 days
—2x104— i € —2><104 € _ax10%| . € —2X104— - € —2x104-
e = p = The figure below shows the movement of the Venus Meridian during the
g 2 £ g mission.
3 W F ki . X s § The meridian is indicated as a cirle for the first and as a square for the
—zighL | —4x10 : —ax10*f : —4x107 - —ax10%) second Venus orbit around the Sun.
14 1 The Venus meridian is defined by the Ariadne Crater (within Ishtar Terra area longitudes)
] ; r/( | 7 Opposite to other planets Venus rotates clockwise
| 4 =3 am _ex10% ] —_gx10%
-6x10* 1 X1 | % 5 phag HGA o oo -ex10% Note: an area on the Venus surface can only be observed in specific conditions
' k \\Q\ / 4 (especially for high latitudes), either day, night or terminator during the
' | LT | Ec f . _ complete mission, due to the combination of the Venus rotation and its
—ax10% _ | | - ~ex10t_,_. T S <Ba0" Ty ~8x10" g — S —ax10% ol | oot orbit around the Sun
_4x10‘;' _2><1r§:."’|'t ) Q I2x104 —4x10% _ZX1[§)i:tunce kn? 2x10% —4x10 —2><1E<)3iswnce, kn? 2x10 —-4x10 —2x1§Stme. kn? 2%10 —4x10% _2x1§:mnce kn? 2x10%
IStance, km . v
: . . : : VeRA sounding of solar corona Study of the Venus gravity field
Solar occultations by SPICAV / SOIR Limb observations Earth radio occultations by VeRA in conjunctions anomalies by VeRa
Venus Express Case #8 V E # 10 |
4 Venus Express Case #6 2x10% ‘:/en‘us‘ E)fprles§ C\GS? #‘7 ! L e IMAé PF‘S ‘SPI(IZAVI vnltms‘ | 2x10% quus‘ E>fpr(|ess C\OS? #'9 ' 2x10% ‘enlusl XIpre‘SS‘ ﬁ'se' #I | A e
21071 \CPERA WAG PFS SPICAV VRTS | ' MAG PFS: SPICAY VIRTIS [ ' . MAG . i WAl SR SERAE MIRNS Sl s
o dam| | ' ‘ I +2Z P 1 I ] F o, ‘ : : \_‘A ‘- i,‘_', =
ii? of ’ or ; "X ] °[ ﬁm | ° | " Hear l - RS- TR
i 7  wem A 7 - | ’ & - =
4 1 | ? | | | | | | | |
<ot L E | —2x10%} . 7 —ax10% | jlj 4
g —2x10* B £ . . £ -0 £ 10 i 30.000 km 10.000 km 6.000 km 250 km 6.000 km 10.000 km 30.000 km - i > ’Y\
2 g g . 21 | P ’ g fz, ascending ascending ascending pericentre descending descending descending RAAN = 106 degrees
8 21 = ..EJ : ] E | .6 L
% [ f 1 g g —4x 41 3 - E g —4AX 4| 3 o . . . .
e 3}{ -4x10* - : Ao _ © 4ot | The black dots in orbit (indicated by letter A, B, etc.) ﬁ Clarification of figures o
* 119 £ ’ I show observation points of images. FOV visualisation (FOV dimensions = 15 degrees) Ast;he ft‘gc;'ld'a'; I'Sh'tocaTted
- e - The black line from the 3rd orbit at point Aand C Green centred FOV is active FOV at that time in orbit Venus Exprass will be able o
AR v ] _g10* - - S ﬂ ~x10* oot Y | shows inertial pointing for the limb observations White FOVs are previously taken measurements (for P2P and TERM) observe this area at the Venus A
’ ' ’ N8 In case actual FOV is not NADIR (as for SOCC, SOLAR, LSAT and LSOFF) night side at arrival. | Start Science Mission
'1.5,\43 , Pt | _ 32, 11 _ | \\“éhu - then white FOV is also active FOV for that observation type. Also it seems that some good .
ol i e N . | —gx10% TR - g e i s o0 | o _8x10% TR - I HIRES is yellow and shows active FOV. terminator opportunities will occur.
—-8x T T T I S T SN RN T SR B —4x —9x ® _ _ . . . . .
A S o 10 —axi0* —2xi0f 0 2x10% 410 St i 210 mad _2X1E?i:tance, s g e X Distance, km 2x10 GBL is visualised using blue FOV of 5 degrees to demonstrate mosaic.

: s ke
Distance, km Distance, km



	Page 1

