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Saturn 202 Legacy

Segment Overview and Final Products
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Saturn 202 LegacySegment Summary

• Saturn 202 was a 3-day slice of a 27-day “CAKE” (Cassini Apoapse for Kronian

Exploration) split by a sequence boundary. Saturn 202 was towards the end of the second 

inclined phase (IN-1B) of Solstice Mission in S82.

– Saturn 202 was  3+ days long in S82, an outbound segment ~2 days after periapse.

– The second part of this CAKE continued in S83.

• The timeline was filled with UVIS EUV/FUVs, Auroral Stares by UVIS and VIMS to map the 

southern polar region, and CIRS-led composition and mapping. Other Saturn observations 

included a VIMS regional map and some limb scans by ISS.

• There were only two observation periods, so two different waypoints were chosen to 

maximize science with minimal turn time.

• Significant data cuts in several rounds and one station upgrade were necessary to fit the 

data volume into available resources.
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Saturn 202 LegacyFinal Sequenced SPASS

Request Riders Start	(SCET) Start	(Epoch) Duration End	(SCET) Primary Secondary Comments

				Sequence	S82,	length	=	76	days 2013-362T01:47:00 075T19:25:00 2014-072T21:12:00

SATURN_202	Segment 2014-069T15:12:00 003T06:00:00 2014-072T21:12:00

SP_202SA_WAYPTTURN069_PRIME 2014-069T15:12:00 000T00:40:00 2014-069T15:52:00 ISS_NAC	to	R_ANSA_A NEG_X	to	NSP

NEW	WAYPOINT 2014-069T15:52:00 000T14:20:00 2014-070T06:12:00 ISS_NAC	to	R_ANSA_A NEG_X	to	NSP

VIMS_202SA_SAURSTARE001_PRIME C,	I,	U 2014-069T15:52:00 000T06:30:00 2014-069T22:22:00 ISS_NAC	to	Saturn NEG_X	to	NSP

UVIS_202SA_AURSTARE001_PRIME C,	V 2014-069T22:22:00 000T07:10:00 2014-070T05:32:00 UVIS_FUV	to	Saturn NEG_X	to	NSP

SP_202EA_DLTURN070_PRIME 2014-070T05:32:00 000T00:40:00 2014-070T06:12:00 XBAND	to	Earth NEG_Y	to	320.0/6.0 NEG_Y	to	Saturn	(0,0,-9.5),	MIMI,	

same	as	OTP.	CIRS	heating

NEW	WAYPOINT 2014-070T06:12:00 000T09:40:00 2014-070T15:52:00 XBAND	to	Earth NEG_Y	to	320.0/6.0

SP_202EA_G34HEFOTB070_PRIME C,	N 2014-070T06:12:00 000T09:00:00 2014-070T15:12:00 XBAND	to	Earth Rolling MIMI.	same	as	OTP	pass.	OTB

SP_202SA_WAYPTTURN070_PRIME 2014-070T15:12:00 000T00:40:00 2014-070T15:52:00 ISS_NAC	to	Saturn NEG_X	to	Sun

NEW	WAYPOINT 2014-070T15:52:00 001T20:20:00 2014-072T12:12:00 ISS_NAC	to	Saturn NEG_X	to	Sun

VIMS_202SA_REGMAP001_PRIME 2014-070T15:52:00 000T02:00:00 2014-070T17:52:00 ISS_NAC	to	Saturn NEG_X	to	NSP

ISS_202SA_LIMBSCAN001_PRIME U,	V 2014-070T17:52:00 000T02:00:00 2014-070T19:52:00 ISS_NAC	to	Saturn NEG_X	to	Sun

CIRS_202SA_MIRTMAP001_PRIME V 2014-070T19:52:00 000T22:00:00 2014-071T17:52:00 CIRS_FP3	to	Saturn POS_Z	to	NSP EQ	to	60S	for	11	hours	then	60N	to	EQ	

for	11	hours	Ring	plane	crossing	at	

2014-071T01:26:48	or	5.5	hrs	into	map

ISS_202SA_LIMBSCAN002_PRIME U,	V 2014-071T17:52:00 000T02:00:00 2014-071T19:52:00 ISS_NAC	to	Saturn NEG_X	to	Sun

UVIS_202SA_EUVFUV001_PRIME I 2014-071T19:52:00 000T08:00:00 2014-072T03:52:00 UVIS_FUV	to	Saturn	(0.33,0.0,2.278	

deg.	offset)

NEG_X	to	Sun

CIRS_202SA_COMPSIT001_PRIME U,	V 2014-072T03:52:00 000T07:40:00 2014-072T11:32:00 CIRS_FP3	to	Saturn POS_Z	to	NSP

SP_202EA_DLTURN072_PRIME 2014-072T11:32:00 000T00:40:00 2014-072T12:12:00 XBAND	to	Earth NEG_X	to	313.0/25.0

NEW	WAYPOINT 2014-072T12:12:00 000T09:00:00 2014-072T21:12:00 XBAND	to	Earth NEG_X	to	313.0/25.0

SP_202EA_C70METSEQ072_PRIME C 2014-072T12:12:00 000T09:00:00 2014-072T21:12:00 XBAND	to	Earth NEG_X	to	313.0/25.0 CDA.	NEG_X	to	(313/25).	EOS

G
a

p
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G
a

p
 2
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Saturn 202 LegacyFinal Sequenced SMT and Data Volume
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Saturn 202 Legacy
Segment Geometry

Seg Start (Left)

Seg End (below)

Saturn Range Phase Angle Sub-S/C Lat.

Segment Start 18.8 RSat 162.1° 21°S

Segment End 31.9 RSat 138.8° 16°N
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Saturn 202 LegacyDaily Science Highlights

DOY 69: The Saturn_202 segment kicked off the first 3 days of a 27-day Saturn CAKE to end S82. First  

a VIMS southern polar auroral map (stare) was conducted, followed by a UVIS stare and then slews 

across the auroral oval.

DOY 70: Finishing up the UVIS stare/slew, a downlink was performed followed by a  a VIMS regional 

map of the planet doing a couple of mosaics.  Then an ISS Limb scan imaging along the bright limb of 

Saturn was performned, followed by the start of a CIRS observation to map Saturn’s atmosphere with its 

mid-infrared sensor.

DOY 71: Finishing up the 22-hour CIRS map, another ISS Limb scan was conducted , followed by the 

start of a UVIS EUVFUV as part of the normal Saturn CAKE template, with CIRS and ISS riding.

DOY 72: After the  completion of  the UVIS scan, a CIRS Compsit was conducted before turning to 

downlink to end the segment and the S82 sequence. 
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Saturn 202 Legacy

Segment Integration Planning
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Saturn 202 LegacyTimeline Gaps and Suggested Observations (1 of 2)

Ga
p

Start End Duration Phase angle Range 
(RSaturn)

SSC latitude Snapshot
(mid-gap - no TCMs)

1* 2014-
069T15:52:00

070T06:12:0
0

000T13:40:00 163.3° –
166.6°

18.9 – 21.45 20°S – 10°S

2 2014-
070T15:52:00

072T11:32:0
0

001T19:40:00 163.2 – 142.5 23.1 – 30.47 5°S - 13°N

* This gap includes a period of time when NEG_Y to Saturn is below 15º 

from 2014-069T19:46 – 070T11:46.

This will require a waiver for any violation.
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Saturn 202 Legacy

Suggestions:

GAP 1:

GAP 2:

Note: Gap 1 has difficult geometry. NEG_Y to Saturn is below 15º from 2014-

069T19:46 – 070T11:46 and requires a waiver for any violation.  

Note: The data volume usage is either what’s already in CIMS or assumed 

at rates only used to estimate data volume for a mock SMT run.

Timeline Gaps and Suggested Observations (2 of 2)
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Saturn 202 LegacyInitial SMT and Data Volume (1 of 3)

As is currently in CIMS:

As is currently in CIMS (estimate assuming all MAPS at Minimal):

REMINDER: MAPS must go to Minimal for the entire CAKE!  

(2014-069T15:12:00 to 2014-096T19:45:00)

Only MIMI and RPWS are at minimal rates!!
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Saturn 202 LegacyInitial SMT and Data Volume (2 of 3)

Currently in CIMS:

MAPS must go to minimal rates:  Currently, only CAPS, MIMI and RPWS has done this!!
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Saturn 202 LegacyInitial SMT and Data Volume (3 of 3)

Going with the VIMS/ISS/CIRS/UVIS observations instead of current ISS rocks and CAPS (presupposed data volume):

If we go with the VIMS/ISS/CIRS/UVIS obs. at the assumed data volume 

rates on Page 5, there will be ~920Mb left over for any riders not listed or 

primes who want more data volume than what is listed.
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Saturn 202 Legacy

RBOT – Friendly as per CTV:

Period 1: NEG_Y to Saturn is below 15º from 2014-069T19:46 – 070T11:46 and requires 

a waiver for any violation. 

NEG_Y to R_Ansa_F with 

NEG_X or NEG_Z to NSP 

as a secondary works as a 

safe waypoint for Period 1.

NEG_Y to R_Ansa_F/NEG_X to NSP

Waypoint Selection (1 of 2)
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Saturn 202 Legacy

End of segment RBOT – Friendly: POS_Z to NSPRBOT – Friendly: POS_Z to NEP

RBOT – Friendly: NEG_X to NEPPotential RBOT problem: NEG_X to SUN

Beginning of 

segment

End of 

observation time

Second Period

Waypoint Selection (2 of 2)
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Saturn 202 LegacyWaypoints Chosen

First Period: 

Second Period

RBOT – Friendly: NEG_X to NEP

NEG_X to SUN
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Saturn 202 LegacyNotes & Liens

• Pointing:

• CIRS heating (>1.6°) during SP_202EA_G34HEFOTB070_PRIME downlink. Attitude determined by DLWG 
for MIMI. This is also an OTB, so the secondary needs to be the same as the OTP. 

• No YGAPs. The first downlink is OTB and the other is the last downlink of the sequence, will be followed by 
BOS Bias.

• No PIEs.

• RBOT friendly secondaries used except:

• ISS_NAC to Right_Ansa_A is used as waypoint on 2014-069T15:52:00 - 070T06:12 

• Sun is off left Ansa and there was no RBOT Friendly waypoint identified.  (ISS_NAC to SA < 15 deg.)

•   Use 129475.0 km for waypoint A-Ring radial distance from Saturn in all designs 

Other distances: see https://cassini.jpl.nasa.gov/sp/doc/ANSA_DEFS.pdf

• Data Volume:

• 275Mb of carryover accepted from Rings TWT.

• DSN:

• No issues.

• Resource checker:

• No items

• SPLAT:

• No items.

• Opmodes:  None.  

• Only OpModes used were DFPW and DFPW-TCM.

• Hydrazine:

• None

• Special Activities: 
• None

This document has been reviewed and determined not to contain export controlled technical data


