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Titan-3 Overview Summary

• Closest approach:
• Altitude: 1577km (746 miles)
• Time: 2005-046T06:57:53 (Spacecraft Event Time, UTC)
• Speed: 5.95 km/s (13,300 mph)
• Phase 98.4 degrees at C/A (low phase inbound - ~20 degrees)
• On thrusters

• 4361 Mbits received on Earth Feb 15 from 5:00pm to 2:00am (Pacific)

Science Highlights:
•Inbound Titan movies look for cloud motion and wind measurements

• Mid & far IR measurements to obtain information on the thermal structure of Titan's stratosphere. 

• Investigate the formation and evolution of clouds on Titan.

• Further detailed studies of Titan’s interaction with Saturn’s magnetosphere

• Measurements of Titan’s upper ionosphere and Cassini’s crossing through Titan’s plasma wake – ion and electron 
measurements.

• Study of the influence of the incident plasma flow on the highly dynamic outer magnetosphere.

• Examination of Titan’s exosphere with energetic neutral atom imaging.

• Characterization of the ion composition and charge state near Titan.

• Density and temperature measurements of Titan’s ionospheric electrons – as well as a search for lightning. 

Start      End     | START  SCI  HK+E  TOTAL CPACTY MRGN | OPNAV | SCI   ENGR | TOTAL  CPACTY MARGN  NET_MARGN  CAROVR|
DOWNLINK PASS NAME        doy hh:mm doy hh:mm| (Mb)   (Mb) (Mb)  (Mb)   (Mb)  (Mb) | (Mb)  | (Mb)  (Mb) |  (Mb)   (Mb)   (Mb)  (Mb)  (%)   (Mb) |

-----------------------------------------------------------------------------------------------------------------------------------------------------|
SP_003EA_G70METNON446_PRIME  046 02:27  046 05:27     0  2141  59   2200  3489   1289      0    150    18    2368    1496  -871      3    0%   871 |
SP_003EA_G70METNON046_PRIME  046 23:59  047 08:59   871  2550  65   3486  3489      3      0    885    53    4424    4361   -63     62    0%    64 |
SP_003EA_M34BWGRSS047_PRIME  047 17:43  047 21:50    64   652  30    745  3489   2744      0    168    24     938     422  -515     62    1%   516 |
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-Trajectory shift due to Probe/Iapetus GM issue.

- T3 flyby was originally 950km (now 1577km).

-Some inbound/outbound science goals are similar to those for TA and TB.

-Originally planned to be RSS Earth Occultation Flyby but Trajectory change 
eliminated the Occultation. 

-RADAR is now Prime at Closest Approach

- The T3 encounter is set up by two maneuvers – apoapse (Feb 1) and Titan 
approach (Feb 11).

- T3 is an inbound flyby – Saturn periapse occurs two days later.

- The live update capability is required to update the pointing vectors.

Titan-3 Flyby
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Titan-B Trajectory Overview

QuickTime™ and a
TIFF (Uncompressed) decompressor

are needed to see this picture.

Titan-3 Trajectory Overview
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003TI(T3) Timeline C/A=2005-046T06:58:50
S ta rt T im e End Tim e P rim e  Activity Op M ode TLM  M ode Com m e nts
045T09:07 045T09:39 S P  Turn to waypoint DFP W  Norm al S _N_E R_3 -Y  to Titan; + X to NTP
045T09:39 045T09:54 OD Uncertainty  Dead Tim e DFP W  Norm al S _N_E R_3

-21:00 -12:00 CIRS  M id-IR Nadir Tem p M ap DFP W  Norm al S _N_E R_3 s it and s tare for 15 m inutes  at 
the beginning

-12:00 -11:00 IS S  M ONITOR_NA DFP W  Norm al S _N_E R_3
-11:00 -7:00 CIRS   M id-IR Lim b DFP W  Norm al S _N_E R_3  
-7:00 -5:00 IS S  GLOB M A P _NA _LP DFP W  Norm al S _N_E R_3

B egin Cus tom  P eriod
-5:00 -4:30 S P  Turn to E arth for downlink DFP W  Norm al

RA DA R_W U
S _N_E R_3
S _N_E R_5A

2ndary  ax is  M A P S  preferred
S _N_E R_5A  for 15 m ins .  @ -
4:45; 0:07 trans it ion

-4:30 -1:30 XB A ND to E arth (P os  X to NE P ) RA DA R_W U RTE _N_S P B

-1:30 -1:09 IS S  Turn to IS S  A tt itude RA DA R_W U S _N_E R_3 Turn t im e 18:36
-1:09 -0:59 IS S  NA C RA DA R_W U S _N_E R_3
-0:59 -0:38 Trans ition to RA DA R RCS RA DA R RCS S _N_E R_3 20:48
-0:38 -0:30 RA DA R Turn RA DA R RCS S _N_E R_8 Pick-u p  at ISS A ttitu d e

Tu rn  to  -Z  to  Titan
-0:30 -0:16 RA DA R Inbound A lt im etry RA DA R RCS S _N_E R_8
-0:16 +0:16 RA DA R S A R RA DA R RCS S _N_E R_8
+ 0:16 +0:31 RA DA R Outbound A lt im etry RA DA R RCS S _N_E R_8
+ 0:31 +1:02 RA DA R S catterom etry RA DA R RCS S _N_E R_8

+ 1:02 +1:10 RA DA R Turn RA DA R RCS S _N_E R_8 Tu rn  to  -Y to  Titan ; +X to  NTP
E nd Cus tom  P eriod

+ 1:10 +1:33 RCS  to RW A  Trans it ion DFP W  Norm al S _N_E R_3 22:46
+ 1:33 +5:00 UV IS  E UV -FUV DFP W  Norm al S _N_E R_3
+ 5:00 +8:00 IS S  NIGHT_W A DFP W  Norm al S _N_E R_3
+ 8:00 +12:00 CIRS  Far-IR Nadir Com p DFP W  Norm al S _N_E R_3

+ 12:00 +16:20 CIRS  M id-IR Nadir Tem p DFP W  Norm al S _N_E R_3
046T23:14 046T23:29 OD Uncertainty  Dead Tim e DFP W  Norm al S _N_E R_3
046T23:29 046T23:59 S P  Turn to E arth for downlink DFP W  Norm al S _N_E R_3  
046T23:59 047T08:59 Downlink  over Golds tone DFP W  Norm al S _N_E R_3  



6

Titan-3 Preview Overview

6D. Equils 1/28/05

Titan-3 SPASS
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OpModes

START END MODE
2005-045T09:07:00 2005-045T09:07:32 ENGR_003SC_DFPW045_PPS
2005-046T02:12:53 2005-046T05:12:55 ENGR_003SC_URADWU046_PPS
2005-046T05:58:53 2005-046T06:19:41 ENGR_003SC_RADRCS046_PPS
2005-046T07:24:53 2005-046T07:29:53 ENGR_003SC_DEADBAND001_AACS
2005-046T08:06:53 2005-046T08:06:59 ENGR_003SC_ORSRCS046_PPS
2005-046T08:07:53 2005-046T08:30:39 ENGR_003SC_DFPWBIAS046_PPS
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Telem Modes

TELEMETRY MODE REPORT
--------------------------------------------------------------------------------

SCET                TELEMETRY MODE                 REQUEST
--------------------------------------------------------------------------------
2005-045T09:07:00.000       S_N_ER_3               SP_003NA_G70OBSNON446_NA
2005-046T02:12:53.000       S_N_ER_5A              SP_003NA_G70OBSNON446_NA
2005-046T02:27:53.000       RTE_N_SPB_165900       SP_003EA_G70METNON446_PRIME
2005-046T05:27:53.000       S_N_ER_3               SP_003NA_G70OBSNON046_NA
2005-046T06:19:53.000       S_N_ER_8               SP_003NA_G70OBSNON046_NA
2005-046T08:07:53.000       S_N_ER_3               SP_003NA_G70OBSNON046_NA
2005-046T23:59:00.000       RTE_N_SPB_142200    SP_003EA_G70METNON046_PRIME
2005-047T01:07:00.000       RTE_N_SPB_165900       SP_003EA_G70METNON046_PRIME
2005-047T07:22:00.000       RTE_N_SPB_142200       SP_003EA_G70METNON046_PRIME

--------------------------------------------------------------------------------
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Titan-3 Movie

https://cassini.jpl.nasa.gov/radar/tour_htmls/anim_T3/T3_anim.html

RADAR movie

TBD

MP/NAV movie
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Titan-3 Data Table
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Titan-3 Playback Summary
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Titan-3 Playback Summary



13

Titan-3 Preview Overview

13D. Equils 1/28/05

Titan-3 Press Conference Schedule

- Feb ? – (AGU)

- PSG?
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TOST Summary

• 46 Titan flybys
• Scattered throughout the tour but 2006 and 2007 are the heaviest
• T0 July 1 2004 (350,000 km) flyby - hours after SOI
• TA Oct of 2004 - first RADAR SAR image, Huygens Landing site imaging
• TB Dec of 2004 - ORS flyby, UVIS stellar occultations
• Huygens mission Jan 2005

• Mainly ORS observations during the inbound and outbound time wings 
• Closest approach varies between RADAR observations of the surface, ORS observations of the 

surface, limb, or upper atmosphere, Radio Science occultations and bi-static observations, or 
INMS in-situ observations of the atmosphere.

• Pushing the spacecraft
• Over half of the Titan flybys are on thrusters (hydrazine usage is an issue)
• Power modes during Radio Science experiments usually unique
• Attitude profile during a Titan flyby is ambitious (e.g. TB)
• Always fill both SSRs!

• 4 broad science themes:
• Interior Structure 
• Surface Characterization 
• Atmospheric Properties 
• Magnetospheric Interactions
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TOST Summary


