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O11EN

* Closest Approach:

169.4 km (105.3 mi) altitude

July 14 2005 19:55:21 SCET (July 14
01:19 PM Pacific time)

8.17 km/s

63.4° phase at C/A (low phase
inbound)

RWA control

* Data Return:

Short downlink outbound (~3 hr)
(962 Mb)

Final Goldstone downlink (9 hr)
(01:30 am -01:30 pm Fri. PDT) (3343
Mb)

. Saence Highlights:

ORS inbound, outbound

Key MAPS measurements

UVIS stellar occ at C/A

Rhea observations (RADAR too)
Epimetheus observation

summary

012M1

e Closest Approach:

62,074 km (38,571 mi) altitude

Aug 2 2005 04:22:30 SCET (Aug 1
09:46 PM Pacific time)

6.07 km/s

58.4° phase at C/A (low phase
inbound)

RWA control

e Data Return:

Short downlink inbound (~5 hr)
(379 Mb)

Short downlink outbound (~5.5 hr)
(2064 Mb)

Final Madrid downlink (9 hr) (2841
Mb)

e Science Highlights:

ORS inbound, outbound
Best Mimas opportunity in tour

Some coverage of terrain not seen by
Voyager



Enceladus O11EN Flyby

* 2nd targeted Enceladus flyby

* Lowest flyby yet
* Trajectory changed to 169 km altitude flyby from planned 1000 km distance
* Excellent opportunity for MAPS instruments
* High res observations of southern hemisphere

Segment also includes
* Rhea
* Epimetheus
* Stellar, solar ring and Saturn occs (UVIS, RSS)

* Saturn, rings ORS observations

Mimas 012MI1 Flyby

Quasi-targeted Mimas flyby - best opportunity
— No targeted flybys in tour

e Segment also includes
— Rhea
— Dione
— RSS rings, Saturn occultations



Saturn

RHEA

ENCELADUS

OCCS

O11EN Attitude Strategy

Request Start (Epoch) [Duration End (SCET Primary Secondary. Comments
SoaT rev i1 Seament 2005-193123:30 2005-196123:30:00
SE O isA AYEIIUEos PR 2005103712330 50051947000 1SS _NAC to saturn oS X to NSh 225 min i (T
CIRS 011RA_SHADLLPOO1 PRIME c. ™ 2005-164T04:00:00 5005-194T08:0f CIRS_FP1 to Rinas POS X to NSP |
VIMS_011RB_BMOVIE1001_PRIME c, ™ 2005-154708:00:00 2005-194T11:5 VIMS IR to L_ANSA B POS_X to North_Pole_Dir
30: |
VIMS 011SA CYLMAPOO1 PRIME € . U 5005 104T15:00" o0 000T06:30:00 [2005-194T19:30 00 _IVIMS IR to Saturn POS X to NSP
SP_O11EA DLTURN194 PRIM M, R 2005-19aT19:50: 000T00:24:00 [2005-19aT10:5 XBAND to Earth POS_X to NSP 20.3 min turn (CTV) |
50: h i |
SP 011RH_WAYPTTURNIOS PRIME ) 2005 i25T00: 44,00 000T00:26:00 [2005-1o5T01:1 1SS _NAC to Rhea (0000200 deo {NEG_Z to NSP
1SS_O11RH_GLOCOLOO1 PRIME C, ™M, U 600T00:40:00 [2005-195T01:50:00  [1SS_NAC to Rhea NEG_Z to North_Pole_Dir |Pick up at ISS_NAC to Rhea (0.0,0.0,20.0 deg-
offset), NEG_Z to NSP; Hand off at ISS_NAC to
VIMS_011RH_RHEA0O3_PRIME C, ™M, U 2005-195T02:14:00 000T01:46:00 [2005-195T04:00:00 [ISS_NAC to Rhea NEG_Z to North_Pole_Dir |Pick up at 1SS_NAC to Rhea, NEG_Z to
North_pole Dir; Hand off at 1SS _NAC to Rnea,
NEG Z to North
TSS_011RH_REGGEODBO01_PRIME <, ™, 0 2005-195T04:00:00 000T00:10:00 [2005-195T04:10:00 |ISS_NAC to Rhea NEG 2 to North Pole Bir [Plck e at 1S5- NAC {0 Rhes, NEG 2t
North_Pole_Dir; Hand off at ISS_NAC to Rhea,
CIRS O1IRA_ ONG20_PRIME ™M, R, U 2005-195104:10:00 G00T01:00:00 [2005-195T05:10:00 |CIRS FP3 to Rhea NEG_Z to North_Pole_Dir [Pick Up at ISS_NAC to Rhea, NEG_Z to
North_Pole_Dir; Hand off at ISS_NAC to Rhea,
NEG Z to North Pole Dir.
VIMS_011RH_RHEAOO1_PRIME T, ™M, R, U [2005-195T05:10:00 ©000T00:40:00 [2005-195T05:50:00 |[ISS_NAC to Rhea NEG_Z to North_Pole_Dir |Pick up at ISS_NAC to Rhea, NEG = to
>ole_Dir; Hand off at 1SS_NAC to Rhea,
to North Pale
1SS _O11RH R T PRIME T, ™, R, U [2005-195T05:50:00 G00T00:10:00 |2005-195T06:00:00 |ISS_NAC to Rhea NEG_Z to North Pole Dir [Pick Up at 155 NAC {o Rhea, NEG Z to
North_Pole_Dir; Hand off at ISS_NAC to Rhea,
NEG Z to North Pole Dir.
VIMS_011RH_RHEAOO>_PRIME T, ™M, R, U [2005-195T06:00:00 ©00T01:50:00 [2005-195T07:50:00 |ISS_NAC to Rhea NEG_Z to North_Pole_Dir |Pick up at ISS_NAC to Rhea, NEG = to
>ole_Dir; Hand off at 1SS_NAC to Rhea,
to North Pale D
TSS _O11RH R G01_PRIME T, ™, R, U [2005-195T07:50:00 G00T00:10:00 [2005-195! 1SS _NAC to Rhea NEG_Z to North Pole Dir [Pick Up at 156 NAC {o Rhea, NEG Z to
North_Pole_Dir; Hand off at ISS_NAC to Rhea,
RADAR_O11RH_SCATTRADLOOI_PRIME |M 2005-155T0 G00T02:00:00 [2005-195T10:00:00 |NEG_Z to Rhea POS_X to North_Pole_DIr_[PIck Up at ISS_NAC o Rhes, NEG_Z &
North_i Hand off at'ISS_NAC to Rhea,
i
TSS_011RH_REGMAPEGO1_PRIME Y] 2005-195T10:00:00 G00T00:10:00 |2005-195T10:10:00 |ISS_NAC to Rhea NEG 2 t6 North Pole_Bir [Plck up at 1S5- NAC {0 Ahea, NEG 2t
North_Pole_Dir; Hand off at ISS_NAC to Rhea,
CIRS_011RH_FPIDAYNITOZ0_PRIME U 2005-195710:10:00 G00T00:15:00 [2005-195T10:25:00 |[CIRS_FP1 to Rhea NEG_Z to North_Pole_bir | Pick Up at ISS_NAC to Rhea, NEG =
North_Pole_Dir; Hand off at 15S_| NAC 1o Rhea,
Dir.
VIMS_011RH_RHEA004 PRIME <, 0 3005-195710:25:00 G00T00:55:00 [2005-195T11:20:00 |ISS_NAC to Rhea NEG 2 to North_Pole Dir | Plck up at 1S5 NAC to Rhea, NEG 2
North_Pole Dir; Hand off at 1SS _NAC to Rnea,
NEG Z to North
TSS_011RH_REGGEODFOO01_PRIME o 2005-195711:20:00 G00T00:10:00 [2005-195T11:30:00 |[ISS_NAC to Rhea NEG = To North_Pole Bir [Plck U ot 155 NAC (o Rhea, NEG 2
North Pole. DIr; Hand off at 1S5 NAC to Rhea,
CIRS _011RH_FP1GLOBALO20_PRIME ¥ 2005-195T11:30:00 G00T00:20:00 [2005-195T11:50:00 |CIRS_FP1 to Rhea NEG_Z to North_Pole_Dir [Pick Up at ISS_NAC to Rhea, NEG_Z to
North_Pole_Dir; Hand off at ISS_NAC to Rhea
(0.0,0.0,20.0 deg. offset), NEG_Z to NSP.
SP_OI11EN_WAYPTTURN495 PRIME 2005-195T11:560:00 660T00:20:00. O [ISS NAC to Enceladus (0.0,-70.0,25.{POS X to 40.0/55.0 1St part of 2part turn to avoid SRU violatons
SP_011EN_WAYPTTURNS95_PRIME 5005-195T12:10:00 ©00T00:13:00 0 [ISS_NAC to Enceladu: POS_X to 40.0/55.0 2nd part of 2part turn to avoid SRU violations.
cIRs OliEN FP:MAPmo; PRIME v GMB_EO11_Enceladu 2 [CIRS FP3 to Enceladus Fos Xto 400 55
N U v MB_EC11 Enc 2> It o Encel. E
v GMB_EO11_Enceladu 600T01:0 54:22 [CIRS FP3 to Enceladus Pos > toa0-0/ee
U v GMB_EO11_Enceladu 000T00:15:00 [2005-165T15:00:22 _[ISS_NAC to Enceladus, POS X to 40.0/55.
U MB_EC11 Encel T00 1 5005-155T15:24:22 NA cel x g
v GMB_EO011_Encelad 600T00:50:00 [2005-165T16:14:22 _|CIRS FP3 to Enceladus Poss toa0'0es
U v GMB_EO11_Enceladu 000T00:10:00 [2005-165T16:24:22 _[ISS_NAC to Enceladus, POS_X to 40.0/55.
U MB_EO11 En: = 2 [iss . ncel 2 g
Y2 GMB_EO011_Enceladu 600T00:55:00 [2005-165T17:34:22 _|CIRS FP3 to Enceladus POS_X to 40.0/55.
U v GMB_EO11_Enceladu 000T00:20:00 [2005-195T17:54:22 [ISS NAC fo Enceladus POS X to 30.0/55.
U MB_EO11 = 2> [iss . 1 g
Y2 GMB_E011 Encelad 00070020 2005-195T18:34:22 [CIRS FP1 to Enceladus PoS X tod0-0/25"
™M, U, v GMB_EO11_Enceladu 000T00:20: 0013005 ToRTTB 3955 TS5 NAC fo tncaimsus POS X to 30.0/55.
™M, U,V MB EO11 1 = > [1SS NA 1 > g
™M, U, V. GMB_EO011 Enceladu 2 [ISS_NAC to Enceladus boS X tod0-0/25"
™M, U GMB_EO11_Enceladu 2 [ISS_NAC to Enceladus POS_X to 40.0/55..
ME—E0ii—En > S _F 2 5 NEG 0/70.
o 000 B_EO cladus-000T00:03:30 o 83/6 o 330.0/70
= 25 = A A = o .
CIRS_O11EN_FP1NSSCANO20_PRIME ™M, U 2005-195720:26:30  |GMB_EO11_Enceladus+000T00 600T00:52:52  [2005-195T21:16:22  |CIRS_FP1 to Enceladus POS_X to 40.0/55.0 Pick up St CIRS PP to Enceladus, POS
510/ 55:0; Hand off at 155 NAC to Enceladas,
0/-30.0
TSS_011EN_NCPOLOO1_PRIME C, ™, U,V |2005-195121:19:22 |GMB_EO11_Enceladus+ 000T01:24:00 G00T00:10:00 [2005-165T21:20:22 [ISS_NAC to Enceladus, POS_X to 125.0/-30.0 Pick up at ISS_NAC fo Enceladus, POS_X to
125.0/-3 Hand off at ISS_NAC to Enceladus,
265 % b 1%5.0/-30.0. Plck Up ot NA
Enceiadus, POS X 16 125)-5 handtoriat
NAC (o Encaladin, POS. X to 125/-30"
- .'...... S_NAC to
ISS_O11EP_STEREOOO1_PRIME C, M, U, V [2005-195T21:49:22 |GMB_EO11_Enceladus+000T01:54:00 000TO0:45:00 [2005-195722:34:22 |ISS_NAC to Epimetheus POS_X to 100.0/-35.0 Pick up at 1SS NAC to Enceladus, POS_X to
125.0/-30.0; Hand off at ISS_NAC
o iekheus, POS Xt 100.07-35.0- up at
NAC to Encéladus, POS_X to 125/-30 hand-
off at NAC to Epimetheus, POS_X to 100/-35"
Saturn periapse 011, r = 600700:00:01 _[5005-165722:10:55
VIS 01157 URSIGEGRO0 T PRIME 2005-195T22:36:22  GMB_EO11_Enceladus+000T02: ©000T01:50:00  2005-196T00:26:22  UVIS_FUV to 283.816/-26.297 POS_X to 100.0/-65.0 Pick up at ISS_NAC to Epimetheus, POS
190,0/-35.0; Hand off at UVIS_FUV to o551/~
26.367. POS X to 100.0.
UVIS 011SU_RINGSATOO1 PRIME 2005-196T00:26:22  GMB_EO11_Enceladus+000T04: 000T01:37:00 2005-196T02:03:22  ISS_NAC to Sun (-20.0,0.0,0.0 deg. ¢ POS_X to 100.0/-65.0 PI Up At UVIS PUN 2 585 816/-26.207, POS_X
to 100.0/-65.0; Hand off at ISS_NAC to Sun (-
20.0,0.0,0.0 deg. offset), POS_X to 100.0/-65.0.
VIMS_011RI_HIPHASEOO1 PRIME Pick up at 1SS_NAC to Sun (-20.0,0.0,0.0 deg.
1ss E
Drop off at NAC to Enceladu

END CUSTOM PERIOD 2005-10ST03-20-22 I GMB_Foll Enceladusi000¥07-25:00 2005-10ST03-21:22
SP _O11EA_WAYPTTURNLO6 PRIME IR 13005-196703:20 GMB_EO1i_Enceladus+000T07:25:00 OCOT00 26:00 2005105 05 4 XBAND to Earth NEG_X to 223.0/28 0 24.6 min turn (CTV.
NEW WAYPOINT C— eSO A8 £y NEG_:

RS OiiRI GCCO04 PRIME
A N L

sp 0 S A WAYPTTURNSS6 DRIME 2005 1 52705:40:00
2005 _196710:00:00

NEW WAYPOINT

S A CoOMETNON TS PRTME

]

35 2005-1967T10:00 100 XBAND to Earth
2005-196104:31:01 |

X to 223.0/28.0
)

2005 1eTox EMBE011 Enceiadusr 00008 3530 (G PR EI TS SBAND totartn NEa X to 553.0/38.0
2005- 1951-05 a0 oo o

e e

PO 2

to NSP

POS_Z to NSP

POS _Z

to NSP

ISS_NAC to Saturn
Rollina/SRU

1
TThis D/L has been

by CDA to Rock



012MI Attitude Strategy

[Request Start (Epoch; Duration secondlry

Sequence S013, length = 30 . 00 E012 SEQUENCE 013+000T00:00:00 _ |029723:43: :43: |
SOST rev 12 Segment 0 002716
N

SP_OT2EA_SI31VP212 PRIME M [E012_SEQUENCE 013+000700:00:00 _[000T00 [XBAND to Earth EG X to Sun
SP_012RH_WAYPTTURN212_PRIME 2T22:06:00 1SS_NAC to Rhea POS_Z to 200.0/40.0 SP Turn to Waypoint
SP_012RH_WAYPTTURN412 PRIME M 1. 27 :12:3( :40: ISS_NAC to Rhea POS_Z to NEP ISP Turn to Waypoint
NEW WAYPOINT ISS_NAC to Rhea POS_Z to NEP
[CIRS_012RH_FP3GLOBAL020_PRIME 722:40:0 o 700 FP3 to Rhea POS_Z to NEP
[ISS_0120T RETMDRESA011_PRIME AC to 0 NEP.
1SS_012MI_PHOTOMO04_PRIME AC to Mimas 0 NEP.
1SS_0120T_RETMDRESA013_PRIME AC to 0 NEP.
ICIRS_012RH_FP3REGION020_PRIME FP3 to Rhea )S_Z to NEP
[SP_012EA_DLTURN213 PRIME 22: i NEG X to NSP SP Turn to Earth
SP_012EA_M34BWGNON213_PRIME Rolling
SP_012DI_WAYPTTURN213 PRIME 1. 3712 i NEG X to NSP SP Turn to Waypoint
NEW WAYPOINT _| i NEG_X to NSP
Begin Custom
VIMS_012RH_RHEA001_PRIME L ILM, - 2005-213T14:10:00 ISS_NAC to Rhea NEG_X to NSP Pick up at ISS_NAC to Dione, NEG_X to NSP;
Hand off at ISS_NAC to Rhea, NEG_X to NSP.
Pick up at ISS_NAC to Dione, -X to NSP Leave off

at 1SS N =

1SS_012RH_REGGEODC001_PRIME C, M, U,V |2005-213T14:10:00 :10: 2005-213T14:20:00  |ISS_NAC to Rhea NEG_X to NSP Pick up at ISS_NAC to Rhea, NEG_X to NSP;
ind off at ISS_NAC to Rhea, NEG_X to NSP.

"direct handn!f (leave at 1SS_NAC to Rhea,

PO
[CIRS_012RH_FP1GLOBAL020_PRIME 2005-213714:20:00 000T01:40:00  [2005-213716:00:00  |CIRS_FP1 to Rhea NEG_X to NSP. Pick up i ISS_NAC to Rhea, NEG_X to NSP;
Hand off at ISS_NAC to Dione, NEG_X to NSP.

End Custom 000T00:01:00  2005-213T16
UVIS_012DI_ICYLONOO7_PRIME
VIMS_012RH_RHEA004_PRIME

1SS_NAC to Dione NEG_X to NSP.

ISS_NAC to Rhea NEG_X to NSP
1SS_NAC to Dione NEG_X to NSP.

, V.
, U
v ] E
UVIS_012D1 ICYLONO10_PRIME v 1SS_NAC to Dione NEG_X to NSP.
U
v
1]

Rhea, Dione

VIMS_012RH_RHEAQ03 PRIME 2005-213T1: 00 [ |000T0L DD 2005-213720:00:00 ISS_NAC to Rhea NEG_X to NSP.

1, M
1, M

UVIS_012DI_ICYLONO12_PRIME 1, M, 1SS_NAC to Dione NEG_X to NSP.
I, M,

C, I, :25¢ :40: 105 1SS_NAC to Rhea
[XBAND to Earth POS_X to NSP_ [SP Turn to Waypoint

XBAND to Earth POS_X to NSP

:00 i
CIRS sz[ FPIFP3MAPSSS PRIME g E012_Peri_for_Mimas-000T07 2005-213122:10:00  |CIRS_FP3 to Mimas POS_X to NSP. Pick up at XBAND to Earth, POS_X to NSP; Hand
off at ISS_NAC to Mimas, POS_X to NSP.

VIMS_012MI_MIMAS005_PRIME C,I,M, U |2005-213122:10:00 |E012_Peri_for_Mimas-000T07:11:02  |000T00:46:02  |2005-213122:56:02 ISS_NAC to Mimas POS_X to NSP Pick up at ISS_NAC to Mimas, POS_X to NSP;
Hand off at ISS_NAC to Mimas, POS_X to NSP.
Pick up at ISS_NAC to Mimas, +X to NSP Leave
off at ISS_NAC to Mimas, +X to NSP

[CIRS_012MI_FP3REGION022_PRIME I, M, U,V [2005-213T22:56:02 |E012_Peri_for_Mimas-000T06:25:00  |000T00:50: 2005-213723:46:02  |CIRS_FP3 to Mimas POS_X to NSP. Pick up at ISS_NAC to Mimas, POS_X to NSP;
Hand off at ISS_NAC to Mimas, POS_X to NSP.

VIMS_012MI_MIMAS006_PRIME C,1,M, U [2005-213T23:46:02 |E012_Peri_for_Mimas-000T05:35:00  |000T00:45:00  |2005-214T00:31:02 1SS_NAC to Mimas POS_X to NSP. Pick up at 1SS_NAC to Mimas, POS_X to NSP;
Hand off at ISS_NAC to Mimas, POS_X to NSP.
Pick up at ISS_NAC to Mimas, +X to NSP Leave
off at 1SS_NAC to Mimas, +X to NSP

1SS_012MI_LIMTOP001_PRIME C,M, U,V [2005-214T00:31:02 |EO12_Peri_for_Mimas-000T04:50:00  |000T00:19:00 [2005-214T00:50:02 [ISS_NAC to Mimas POS_X to NSP. Pick up at ISS_NAC to Mimas, POS_X to NSP;
Hand off at ISS_NAC to Mimas, POS_X to NSP.
[CIRS_012MI_FP3REGION020_PRIME I, M, U,V [2005-214T00:50:02 [E012_Peri_for_Mimas-000T04:31:00  [000T00:30:00  [2005-214T01:20:02  [CIRS_FP3 to Mimas POS_X to NSP. Pick up at ISS_NAC to Mimas, POS_X to NSP;
Hand off at ISS_NAC to Mimas, POS_X to NSP.
15S_012MI_COLORF004_PRIME C, M, U,V [2005-214T01:20:02 |E012_Peri_for_Mimas-000T04:01:00  |000T00:22:00  |2005-214T01:42:02 ISS_NAC to Mimas' POS_X to NSP. Pick up at ISS_NAC to Mimas, POS_X to NSP;
Hand off at ISS_NAC to Mimas, POS_X to NSP.
direct handoff.
[CIRS_012MI_FP3REGION024_PRIME I, M, U,V [2005-214T01:42:02 |E012_Peri_for_Mimas-000T03:39:00  |000700:29:00  |2005-214T02:11:02 CIRS_FP3 to Mimas POS_X to NSP. Pick up at ISS_NAC to Mimas, POS_X to NSP;

Hand off at ISS_NAC to Mimas, POS_X to NSP.

VIMS_012MI_MIMAS001_PRIME C,I,M, U [2005-214T02:11:02 |E012_Peri_for_Mimas-000T03:10:00  |000T01:04:00  |2005-214T03:15:02 1SS_NAC to Mimas POS_X to NSP. Pick up at 1SS_NAC to Mimas, POS_X to NSP;
Hand off at ISS_NAC to Mimas, POS_X to NSP.
Pick up at 1SS_NAC to Mimas, +X to NSP Leave
off at ISS_NAC to Mimas, -X to NEP

[CIRS_012MI_FPIMAPO23_PRIME M, U, 2005-214703:15:02  |E012_Peri_for_Mimas-000702:06:00  |000700:20: 2005-214703:35:02  |CIRS_FP1 to Mimas NEG_X to NEP Pick up at ISS_NAC to Mimas, NEG_X to NEP;
Hand off at ISS_NAC to Mimas (0.0,12.0,0.0

Ideq. offset). NEG X toNEP.
1SS_012MI_STEREO005_PRIME .M, U,V |2005-214T03:35:02 |E012_Peri_for_Mimas-000T01:46:00 _ |000T00:16: 2005-214703:51:02  [ISS_NAC to Mimas (0.0,12.0,0.0 deg. offset) NEG_X to NEP Pick up at ISS_NAC to Mimas, NEG_X to NEP;
Hand off at ISS_NAC to Mimas, NEG_X to NEP.

<--- MIMAS--->

direct

1:02  EO012 Peri_for_Mimas-000T01:30:00  000T00:20: 2005-214T04:11:02  ISS_NAC to Mimas (0.027,12.0,0.23 deg. offset) NEG_X to NEP Pick up at ISS_NAC to Mimas (0.0,12.0,0.0 deg.
offset), NEG_X to NEP; Hand off at ISS_NAC to
Mimas (0.0,12.0,0.0 deg. offset), NEG X to NEP.

UVIS_012MI_ICYLONOO8_PRIME S LM, 2005-214T03:

1SS_012MI_STEREO007_PRIME C, M, R, U [2005-214T04:11:02 [E012_Peri_for_Mimas-000T01:10:00  |000T00:57: 2005-214T05:08:02  [ISS_NAC to Mimas (0.0,12.0,0.0 deg. offset) NEG_X to NEP Pick up at ISS_NAC to Mimas, NEG_X to NEP;
Hand off at ISS_NAC to Mimas, NEG_X to NEP.

[CIRS_012MI_FPIREGIONO21_PRIME M, R, U,V |2005-214T05:08:02 |E012_Peri_for_Mimas-000T00:13:00 _ |000T00:25: 2005-214705:33:02  |CIRS_FP1 to Mimas (0.0,12.0,0.0 deg. offset) NEG_X to NEP Pick up at ISS_NAC to Mimas (0.0,12.0,0.0 deg.
offset), NEG_X to NEP; Hand off at ISS_NAC to
Mimas (0.0,12.0,0.0 deg. offset), NEG_X to NEP.

12 r=3.. 2005-214T05:15:28 000700:00:01 _]2005-214T05:15:29

UVIS_012MI_ICYLONO11_PRIME C, 1, M, R,V 2005-214T05:33:02  E012_Peri_for_Mimas+000T00:12:00  000T00:10: 2005-214T05:43:02  ISS_NAC to Mimas (0.027,12.0,0.258 deg. offset)  NEG_X to NEP Pick up at ISS_NAC to Mimas (0.0,12.0,0.0 deg.
offset), NEG_X to NEP; Hand off at ISS_NAC to
Mimas (0.0,12.0,0.0 deg. offset), NEG X to NEP.

CIRS_012DI_FPIREGIONO20_PRIME 1, M Pick up at ISS_NAC to Mimas (0.0,12.0,0.0 deg.
ffset), NEG_X to NEP; Hand off at XBAND to
a NSP

End Custom
SP_012MI_DEADTIME213_PRIME

occs, other

[
|
‘ip Turn to Earth

W | 215T05:50
[SP_012EA_M70METOTP215_PRIME 1501 XBAND to Earth



O11EN Flyby Geometry

Tow Data Generator, Vssion 20030113, writhen By John Smith JPL. Fia Craatico Date (YYMMDO HHMMES):  S0705.155502
DUT = ET - UTC, (sac)» 6418523, ET Julan Dote of Epoch J2000 = 24513450

Event Name: 11EN_ T, Emceladus, Central - Enceladus 050605 Rulerence T Radus of 253 km
SC Local
True Solar
Event SIC Waest Time wrt | Seb-solar
Name » SCET Date (YYYY- Hours | Minutes SC North | Longltude Latitude
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Enceladus Image Viewing
(at JPL)

* Friday, July 15, 280A

* Noon-"~2 pm

* Shall we have goodies and invite all Cassini folks?
* To thank everyone for late trajectory change

Mimas Image Viewing

e Stay tuned for announcements



Enceladus Press Activities

* Telecon to discuss initial results next week?
* Possible press conference?
* ICYFEST in August?



CIRS lcy Observations
on Revs. 11 and 12

John Spencer

Southwest Research Institute
Boulder, CO

John Pearl, Marcia Segura

and the CIRS Team
Goddard Spaceflight Center
Greenbelt, MD

Enceladus Preview Meeting
July 8t 2005



Rev. 11/12 Goals

e Daytime temperature mapping of Rhea

e Daytime and nighttime temperature mapping of Enceladus
* Look for hot spots

* Try to get north polar winter temperature: one of the few opportunities
during the tour

e Daytime temperature mapping of Mimas
e Opportunistic observations of Dione



Ohservation/Footprint Time: (2005 JULY 14) 2005-135T04:11:00.62

Created hy pDC
on: Tue Feh




O11RH FP1DAYNITO20

1. Request: CIRS_011RH_FP1DAYMNITOZ0_PRIME Target: Rhea Ohservation/Footprint Time:(2005 JUL 14) 2005-135T10:10:8

‘reater

on: Thu Ma




O11RH _FP1GLOBALO20

1. Request: CIRS_011RH_FP1GLOBALOZ0 [PRIME Target: Rhea Ob tion/Footprint Tim 005 JU

- ‘. Il'k 1
U



O11EN_FP3MAP1001

1. Request: CIRS_011EN_FP3MAP1001_PRIME Targetagbheelatys  |Ob 0 005 JU

e,
R

R

ey,



O11EN_FP3GLOBALO20

1. Request: CIRS_D11EN_FP3GLGBALOZ0_PRIME Target: Enceladus  Oh tion/FootprirtsL]m 005 JuU 7:99.50




O11EN FP3REGIONO21

1. Request: CIRS_011EN_FP3REGIONDZ1_PRIME Target: Enceladus  Qbservation/Footprint Time: (2005 JUL 14) 2005-195T15:2

Target R& Dec: 169.02 45.03 SC Bad 16837
S b 395 S g mio 15, 98% Cyeated by ODD (M55 D10.5d)
ecraft Velocity(relative to Target): 3.93058 km/s Target Phase Angle: 23 oh: Wed Feb 9 15:41:13 2005




O11EN FP3REGIONOQ20

1. Request: CIRS_011EN_FP3REGIONDZ0_PRIME Target: Enceladus  Ohservation/Footprint Time: (2005 JUL 14) 2005-135T16:42:

0 SC Lat Lon: -
Solar Lat Lon: -




O11EN_FP1GLOBALO20

1. Request: CIR§_011EN_FP1GLOBALOZ0O_PRIME Target: Enceladys Oh tion/Footprint Tim 005 JU

SC Lat Uon™=45.850

617 km/is Target Phase| Angle: 45.46



O11EN FPINSSCANO20

1 Requebt-CIRS_HTEN_FPTNSSC Obsdrvation/Foofprint lme (2005 JOL - 2065—+95T20:24.06.57




012RH_FP3GLOBALO20

1. Request: CIRS_012RH_FP3GLOBALOZ0_PRIME Target: Rhea Oh tion/Footgrint Tim 005 JU




012RH FP3REGIONO20

1. Request: CIRS_012RH_FP3REGIOND20_PRIME Target: Rhea Ohservation/Footprint Time:(20p5 AUG 01) 2005-213T04:41:10.37

Created ¢

on: Thu




012RH_FP1GLOBALO20

S. polar / morning terminator

1.|Request: CIRS_012RH_FP1GLOBALOZO_PRIME Target: Rhea vation/Footprint Time: (2005 AUG 01) 2005




1. Request: CIRS_012MI_FP1FP3MAPBEE_PRIME Target: Mimas ( vation/Footprint Time: (2005 AUG 01) 2005-

Created hy
on: Fri &




012M] FPSREGIONQO2 2

1. Request: CIRS_012MI_FP3REGIONOZZ_PRIME  Target: Mimas Ob tion/Footprint Tim 005 AUG 01) 2005-

o
o

1 5C Lat Lon: -2 :
_____ Sub ¢ t Lo 94 Createc

Angle: 5213



ervation/Footprint Time:(2005 AUG 02) 2005-214T00:50:33.50

Lat Lon: -21.543

1 Solar Lat Lon: =18

on: Fri &




in/Footprint Time: (2005 AUG 02) 2005-214T01:4







012MI_FP1REGION021

1. Request: CIRS_012MI_FP1REGIONOZ1_PRIME  Target: Mir

Sub
Target Pha




012D1 _FP1REGIONQO20

1. Request: CIRS_012DI_FP1REGIONOZO_PRIME  Target: Dione Observation/Footprint Time: (2005 AUG 02) 2005-214T06:08:35.00

0 SC Lat Lon: 1
Solar Lat Lo
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Science Objectives

e UVIS Icy Satellite Science Objectives are to Investigate
Surface age and evolution
Surface composition and chemistry

Tenuous atmospheres / exospheres



Surface Age and Evolution

General

The surface albedo of Saturn’s icy satellites is affected by radiation and surface chemistry, and
thus will vary with the amount of time a surface unit has been exposed to the magnetosphere’s
radiation and high energy particles. Leading / trailing side asymmetries are expected.

* Also determined by nature of interactions (e.g. Ganymede radiation exposure affected by its own
internal magnetic field)

Moderate to high resolution global maps of the satellites orbiting in Saturn’s magnetosphere
will be used to analyze surface exposure, thus age. These global maps will be compared to
lapetus, Phoebe and Hyperion, which all orbit outside the magnetosphere.

Surface microstructure will be investigated via the phase function. For example Voyager
results on the albedo, color and photometric function properties of Enceladus show a degree
of uniformity, regardless of surface age, that suggests the possibility of a thin ubiquitous layer
of geologically fresh frost.

Enceladus and Mimas

Images of Enceladus suggest an extreme level of surface modification regionally. Regions of
very young and very old terrain will be compared. UVIS maps will be produced. We
will look for uv albedo differences that correlate to geologic ages derived from the imaging
data. Mimas appears very ancient, but we will map it for comparison to the other satellites

Albedo and phase function should give us insight into Mimas’ and Enceladus’ interaction with
Saturn’s E ring.



Enceladus Phase Function Example

1. Request: UVIS 011EN_ICYLONOT19: PRIME Target: Enceladisi, Ohsery: :33:53.00




Mimas Map Example

1. Request: UVIS_012MI_ICYLONODG_PRIME Target: Mimna ervation/F ootpfint Time: (2005-8 UG 02y 2005 -214F03.51 00

105




Mimas Map at higher phase

1. Request: UVIS_012MI_ICYLONO11_PRIMB Target: Mimas

dfgetRA Dec 43756 5 Lat Lon:
2 ecraft- et D ~"B0707 Kry Sub Solar Lat Lony
: afive i 998 km/s . AN




Surface Composition and Chemistry

General

* Investigation of photolysis and radiolysis of water ice is currently a very active area of research, propelled by
recent Galileo results, earth-based observations and laboratory work. UV radiation dissociates H,O
producing H, OH, H,, O, and O,. H and H, are quickly lost to thermal escape.

*  Surface composition and the existence of an atmosphere are affected by sputtering processes. Hydrogen peroxide was
identified in the surface ice of Europa. Condensed O, has been detected at Ganymede. Spectral absorption suggestive of
ozone has been detected by the Galileo UVS on Ganymede, and by HST on Ganymede, Rhea, and Dione. (Note however
that these features are at longer uv wavelengths than the UVIS FUV channel.)

* Cassini offers the opportunity to compare a suite of icy satellites even further from the sun than Jupiter’s moons, in a
different magnetospheric environment. Being able to compare surface ice oxygen chemistry at a variety of temperatures
and radiation environments will help to investigate the process of evolution of surface composition.

* Theoretical and laboratory spectra of various ices are available (e.g. J. Wagner, G. Hansen, S. Warren) and can
be compared to UVIS data to map surface composition. Water ice has been detected on all Saturnian
satellites - we will show how the amount, distribution, and grain size varies.

Enceladus and Mimas

* Enceladus and Mimas are known to have a predominantly water-ice surfaces. The water
spectrum has a distinct upturn at FUV wavelengths, at a wavelength determined by the ice
grain size. Predominant grain size will give us insight into surface modification processes.

 UVIS are at shorter wavelengths than the Galileo UVS so we will be
searching for somewhat different constituents. UVIS spectra may show evidence of CO,,
ammonia, or other interesting species.



UV Spectra of Candidate Materials
(Wagner, Hapke, Wells, 1987)

reflectance

Wagner Lab Spectra (Frosts)

1.0 1 ]
0.8 B _;_—;
| '/-" — -~ |
0.6
| thin
0'4. 6 thlca
| SC';;
O . 2 ' 4 g ""
| o~
0.0 —— N
100 200 300 400

wavelength, nm



Water Ice Spectra, used for grain size discrimination
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Spectra provided by Gary Hansen, combination of lab work
and theoretical constraints



Enceladus Grain Size

reflectance
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Phoebe’s Disk-Integrated FUYV reflectance spectrum
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H,O frost (2 different grain sizes) contributes to Phoebe’s FUV
spectrum; other (dark) material is similar to carbonaceous chondrite



lcy Satellite Spectrum Comparison

lcy Satellite Spectrum Comparison
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Tenuous Atmospheres / Exospheres

General

Molecules are sputtered and sublimated from the surfaces of the icy satellites. Molecules sputtered from the
surface are a source of neutrals in and influencing the magnetosphere. Determination of atmospheric
density, and source and loss rates of atmospheric molecules feeds into models of the magnetospheric
interaction. By determining the composition of these exospheres we may determine surface composition. Of
particular interest are trace constituents such as NH; For example, an ammonia-water ice composition has
been proposed to explain the young geology on Enceladus. The existence of an atmosphere may be
indicative of active surface processes, such as the volcanoes on lo or the geysers on Triton (sputtering models
indicate that only Rhea has the potential to retain a sputtered atmosphere, thus detection of an atmosphere
will lead us to suspect eruptive activity).

Enceladus

Enceladus’ position at the peak of Saturn’s E ring has always been a “smoking gun” as a
potential source of the E ring. Its regionally young geology is also a tantalizing reason to link
potential active geologic phenomena to the E ring. Sputtering is not a likely source for a
detectable oxygen atmosphere - theoretical yields suggest that this process is not sufficient to
be an important source of volatiles.

The UVIS on Rev 3 was analyzed for evidence of the existence of a tenuous
atmosphere, which would then be a strong indicator of eruptive activity (nothing obvious). The
occultation of gamma Orionis on Rev 11 will be a much more sensitive probe of Enceladus’
atmosphere and may tell us its composition

UVIS spectra will be examined for emission features such as 130.4 and 135.6 nm (atomic and
molecular oxygen), 149.3 nm (atomic nitrogen), etc.



Lamda Sco Occultation from ENOO3

ENOOS lambda Sco
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* No obvious atmosphere detected (though we know now from magnetometer that a very tenuous
atmosphere must exist)

e Overall change in slope due to lambda Sco variability

e Upper limit of density from our non-detection is
N (0,) =5 x 107 molecule/cm?3



Rev 11 Gamma Orionis Occultation

The original Rev 11
trajectory occulted alpha
Cma

The new (closer) flyby
occults gamma Orionis

Gamma Orionis is
substantially brighter than
lambda Sco

The ingress is at a high
southerly latitude near the
ambiguous plume seen in
ISS images (which has been
attributed to scattered light
in the optics)

Occultation Star Comparison, More Options

T T I T T




Gamma Orionis Ingress at high southern latitude

«litan

Target R
3p a 32 km | Sl at Lon C r‘e:a.tr‘.uzi hy ODD (MSS D10.5)
Y arget): 17.0347 km/s arget Phase Ang on: Wed Apr 27 14:34:10 2005




Gamma Orionis Egress

1. Request: SP_0115T_WAYPTTURNG3S5_PRIME Target: Saturn

b riLat Lon: -21.070

Target Phase Angle: 7705
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cassini
VIMS

S12 Enceladus

Roger N. Clark
VIMS Team
July 7, 2005



Visual and Spectrometer



VIMS Enceladus Science

Identification of minerals and other materials
on the surface.

Mapping the abundance, and grain sizes of
surficial materials.

Grain-Size Mapping

Reflectance from 0.35 to 5.2 microns

Phase function

surface microstructure

Bond albedo

Temperatures > 120K



ENCELADUS ==> Range [km] 56810.467,
Angles in Degrees: Phase 46.644, Solar 47.126, Emission 2.650

L

vims_01

2005-135T18:00:12 11 25 IR RA/DEC{0.000,0.000) VIS RA/DEC(0.000,0.000)



ENCELADUS ==> Range [km] 34935.542,
Angles in Degrees: Phase 46.429, Solar 46.593, Emission 2.590

Lo

vims |

2005-135T18:44:12



ENCELADUS ==> Range [km] 28861.886,
Angles in Degrees: Phase 46.3135, Solar 46.395, Emission 2.564

vims

2005-135T18:56:32 4 10 IR RA/DEC{(0.000,0.000) VIS RA/DEC(0.000,0.000)



ENCELADUS ==> Range [km] 27960.382,
Angles in Degrees: Phase 46.294, Solar 46.363, Emission 2.560

L

2005-135T18:568:22 12 30 IR RA/DEC{(0.000,0.000) VIS RA/DEC(0.000,0.000)



ENCELADUS ==> Range [km] 27141.090,
Angles in Degrees: Phase 46.273, Solar 46.333, Emission 2.556

2005-135T19:00:02 6 14 IR RA/DEC{0.000,0.000) VIS RA/DEC(0.000,0.000)



ENCELADUS ==> Range [km] 25666.938,
Angles in Degrees: Phase 46.238, Solar 46.276, Emission 2.549

2005-135T19:03:02 3 27 IR RA/DEC{0.000,0.000) VIS RA/DEC(0.000,0.000)



2.945

Range [km] 24848.262,

ENCELADUS ==>

es in Degrees: Phase 46.216, Solar 46.243, Emission

Angl

2005-135T19:04:42



ENCELADUS ==> Range [km] 23129.674,
Angles in Degrees: Phase 46.163, Solar 46.171, Emission 2.535

L

2005-135T19:08:12 12 14 IR RA/DEC{(0.000,0.000) VIS RA/DEC(0.000,0.000)



ENCELADUS ==> Range [km] 21984.384,
Angles in Degrees: Phase 46.128, Solar 46.120, Emission 2.529
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2005-135T19:10:32 6 15 IR RA/DEC{(0.000,0.000) VIS RA/DEC(0.000,0.000)



ENCELADUS ==> Range [km] 21166.514,

Angles in Degrees: Phase 46.099, Solar 46.081, Emission 2.524

2005-135T19:12:12 7 19 IR RA/DEC{(0.000,0.000)

VIS RA/DEC(0.000,0.000)
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ENCELADUS ==> Range [km] 19040.737,
Angles in Degrees: Phase 46.013, Solar 45.972, Emission 2.510

L

2005-135T19:16:32 10 26 IR RA/DEC{(0.000,0.000) VIS RA/DEC(0.000,0.000)
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ENCELADUS ==> Range [km] 16997.543,
Angles in Degrees: Phase 45.917, Solar 45.852, Emission 2.496

2005-135T19:20:42




ENCELADUS ==> Range [km] 16017.067,
Angles in Degrees: Phase 45.862, Solar 45.787, Emission 2.489

[f < NCELADUS ¢
/ / T
-20

[ X
NN
S | /
, _ .

-3o0 7

I b ey, : 1cn _ g

2005-135T19:22:42



ﬁ%&ﬂl
o <7, hWWW\ m

< _”_w\.mrf\_uwlxm_ 2 -~ m

A




ENCELADUS ==> Range [km] 422.299,

Angles in Degrees: Phase 64.212, Solar 62.168, Emission 2.264 ENCELADUS ==> Range [krn] 422.299,
Angles in Degrees: Phase 64.212, Solar 62.168, Emission 2.284

2005-195T19:55:22

Around closest
approach, VIMS
does profiles.

Above: ~25x larger
field of view.

~210 meter
resolution!

2005-135T19:55:22 14 41 IR RA/DEC(0.000,0.000) VIS RA/DEC(0.000,0.000)



ENCELADUS ==> Range [km] 27510.797,
Angles in Degrees: Phase 132.582, Solar 133.273, Emission 2.301

Outbou\r/1|o[ns—

T

2005-195T20:51:30 7 31 IR RA/DEC(0.000,0.000) —-VIS RA/DEC(0.000,0.000)



ENCELADUS ==> Range [km] 30687.441,
Angles in Degrees: Phase 132.589, Solar 133.307, Emission 2.275
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ENCELADUS ==> Range [km] 33372.036,
Angles in Degrees: Phase 132.581, Solar 133.321, Emission 2.254

2005-135T21:03:30



ENCELADUS ==» Range [km] 37107.761,
Angles in Degrees: Phase 132.553, Solar 133.322, Emission 2.223

2005-135T21:11:10



ENCELADUS ==> Range [km] 39620.193,
Angles in Degrees: Phase 132.524, Solar 133.312, Emission 2.203

2005-135T21:16:20 3 35 IR RA/DEC{0.000,0.000) VIS RA/DEC(0.000,0.000)



ENCELADUS ==> Range [km] 43516.679,
Angles in Degrees: Phase 132.464, Solar 133.280, Emission 2.171

ISS prime

2005-135T21:24:22 0 42 IR RA/DEC{(0.000,0.000) VIS RA/DEC(0.000,0.000)



CHLCLADUYY =2 ndiye [N GUSC0.UJY,

Angles in Degrees: Phase 132.364, Solar 133.213, Emission 2.129

UVIS
prime

2005-135T21:34:32 1 & IR RA/DEC(0.000,0.000) VIS RA/DEC(0.000,0.000)
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RPWS Icy Satellite Objectives

Establish the spectrum and types of plasma waves associated
with gaseous emissions from ... the icy satellites.

Determine the electron density in the magnetosphere of Saturn,
near the icy moons...

Determine the spatial distribution of micron-sized dust particles
through out the Saturnian system.

Measure the mass distribution of the impacting particles from
pulse height analyses of the impact waveforms.



Orbit 11 Enceladus Opportunities for RPWS

* Close flyby will allow RPWS to measure the local plasma
density; Orbit 4 observations suggested a local source
near Enceladus, hence, we expect to see a much
stronger effect during the Orbit 11 flyby.

« RPWS should be sensitive to any dust in the vicinity of
Enceladus and will complement CDA/HRD observations.



Orbit 11 Enceladus Flyby
July 14, Day 195, 2005

N 19:55 UT
/

Saturn——=




Orbit 11 Enceladus Flyby
July 14, Day 195, 2005

Saturn——=

19:55 UT

5-minute tics




Orbit 4 Enceladus Flyby, March 9, Day 068, 2005
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Cassini RPWS Ring Plane Crossing Orbit 7
May 2, Day 122, 2005

Threshold = 0.5 mV
Deadtime =1 ms
0.5 correlation required
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Preview of Cassini RADAR
Observations of Rhea

Steve Ostro

(for the Cassini RADAR Science
and Instrument Operations
Teams)

JPL, July 8, 2005



The RADAR Instrument

13.78 GHz
2.176 cm

46 watts

“SL” polarization
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GOLDSTONE RADAR DETECTION OF MERCURY
1999 DECEMBER 3 (DOY 337)
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Total-Power (SC+0C) Radar Albedo

RADAR PROPERTIES
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Radar Albedo and Polarization

Total Power = SL + OL=SC + OC

Smooth mirror: Total Power = SL = OC

Rough targets: OL/SL ~ (SC/OC)/3

For all radar-detected solar system targets,
SL < SL+OL <1.6*SL

So plausible total-power albedos range from SL to 1.6*SL.

* Phoebe (AUG 2004 calibration): SL = 0.16 +10%, so we can
assume that the total-power albedo is between ~0.14 and
~0.28.

» lapetus and Enceladus calibrations are underway.



Total-Power Radar Albedos

2.30 Europa

1.55 Ganymede

1.32 Rhea (Black and Campbell 2004, BAAS 36,
1123)

0.72 Callisto

0.28 PHOEBE

0.22 Titan PHOEBE

0.17 lapetus trailing PHOEBE

0.17 NEA average and S MBAs PHOEBE

016 C MBAs PHOEBE

0.14 PHOEBE

0.13 Ilapetus leading

0.13 smooth ice sphere w/ 30% ammonia

0.09 BGFPD MBAs

0.08 Moon

0.08 smooth ice sphere

0.06 comets

0.04 smooth sphere of complex oraanics



RHE1l1

Date 2005 July 14
Division Duration
a distant warmup 04:00 Warmup
b distant radiometer 00:10 Radiometer during initial turn to target
c scat compressed 00:05 Scatterometer off-target receive only compressed
d distant radiometer 00:19 Radiometer between receive only measurements
e scat compressed 00:05 Scatterometer on-target receive only compressed
f distant scatterometer 00:18 Scatterometer target-center stare with tone
g distant radiometer 01:03 Radiometer during raster scan
Detection Time 0.1 min
Distance, km 195,000

Beam/Diameter 0.83
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Cassini RADAR Observations
of “lcy Satellites”

Rhea 14

Enceladus 6 (E3,E4 successful)
Dione 5 (DO failed)

Mimas 4 (MO failed)

lapetus 3 (IAP OB/C successful)
Tethys 2

Hyperion 2

Phoebe 1 (PO successful)

30 (“four for six” so far)



