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APPENDIX C

IRIS RDR FILE SUMMARY




FILE

NRDR1.DAT

NRDR2.DAT

NRDR3.DAT

VOYAGER 2 NEPTUNE FILE SUMMARY

RECS, EDSC RANGE

14720

8656

17884

11140.18-11232,28
11232.29

11232.30-11282.57
11262.58.11283.00
11283.01-11320.18

11320.15-11340.22
11340.23

11340.24-11374.57
11374.58

11374.59-11392.47
11392.48-11392.50
11392.51-11393.25
11398.26-11393.28
11393.29-11398.04
11398.05-11398.07
11398.08-11441.13
11441.14-11460.22
11460.23

11460.24-11470.15

11470.15-11487.2¢
11487.25-11487.27
11487.28-11501.39
11501.40-11501.42
11501.43-11531.12
11531.13

11531.14-11726.556
11726.56-11726.58
11726.59-11769.52

POINTING
INFORMATION

FINAL/09226
NONE
FINAL/09236
NONE
FINAL/(9236

FINAL/09236
PREDICT/00136
FINAL/09237
PEDICT/00136
FINAL/0S516
NONE
FINAL/09516
NONE
FINAL/09516
NONE
FINAL/09516
FINAL/09526
PREDICT/00121
FINAL/Q9527

FINAL/09527
NONE
FINAL/09527
NONE
FINAL/09527
PREDICT/00121
FINAL/09716
NONE
FINAL/09716

TIME RELATIVE
TQ PERIAPSIS

-8d 7h 58m 28s
TO
-2d Th 58m 28s

-2d 8h Om 32s

+2d 15h 59m 7s

+2d 15h 58m Ts

+12d 15h 40m 41s

NIRIS1

NIRIS2

NIRIS3



APPENDIX D

REDUCED DATA RECORD (RDR) TAPE DESCRIPTION AND FORMAT




GENERAL DESCRIPTION OF DATABASE TAPES

The Voyager 2 Neptune IRIS database is contained on three magnetic tapes which
are available from the National Space Science Data Center (NSSDC). Each tape includes a
file of reduced data records (RDR's) covering time spans roughly equal to pre-encounter,
near encounter, and post-encounter (see Appendix C). Each tape also includes files of
related deep space averages, related noise equivalent spectral radiances (NESR), and pre-
and post-encounter target plate calibration spectra.

The format of each tape is as follows:

Volume label=NIRIS1, NIRIS2, or NIRIS3
Tracks=9, Density=6250 bpi, ANSI standard labels
Fixed-length, blocked records

Record length=4096 bytes, Blocksize=4096 bytes
VAX/VMS binary (unformatted) records

Each reduced data record (RDR) file contains complete IRIS records (header and
data) in ascending FDSC order. The first 500 bytes of each record are the header
information, which is a mixture of full-word floating point values, full and half-word
integers, and individual bytes. The remaining 3596 bytes are radiance data as a function
of wavenumber and are full-word floating point values. A full-word in this context equals 4
bytes, or 32 bits. Refer to. Table D-1 for a complete field description. The following
illustrates an IRIS RDR record:

< 4096 bytes >
< 1024 words >
<ermmemm e HEAD EReeeee>< RADIANCE VALUES- >
< 500 bytes----><--==-sese--- 3596 bytes >
< 125 words—---><--=mmsmmen-e- 899 words >

The files on each Voyager 2 Neptune IRIS database tape were created on a VAX
computer (made by Digital Equipment Corporation). To view the directory of any RDR
tape using a VAX, do the following:

1. $ ALLOCATE [device] ('device' is a tape drive specification, e.g., MSA0:)




2. Physically mount the tape on the drive and put if on-line.
3. $ MOUNT/BLOCKSIZE=4096 [device] [volume label]
4. $ DIRECTORY [device]

The files on the database tapes are sequentially organized. You could simply copy
them to disk using the VMS COPY command:

5. $ COPY [input-file-spec] {output-file-spec]
For example: $ COPY MSA(0:NRDR2.DAT SYS$NEPTUNE:ENCNTR_NEAR.RDR

Note that the RDR files are large, so be sure you have enough disk space. The
blocking factor for files on the RDR tapes compared to files on disk for a VAX system is 8:1
(4096 bytes:512 bytes), therefore, multiply the file size on tape by eight to see how much
disk space will be required. The DIRECTORY/SIZE command enables you to check the
size of the files on tape.




CREATING INDEXED FILES

A more preferable way of storing the files on disk is to create them using indexed
organization. This allows you to rapidly access records by keying on the Flight Data
System Count (FDSC) which is unique to each record. Word 75 at byte offset 297-300 in
the header is the FDSC multiplied by 100 (e.g., 11390.16 = 1139016) and is used as the
index, or primary key. To create indexed files on disk from sequential files on tape, mount
the tape as in steps 1-3 above and then run the following example FORTRAN program:

PROGRAM MAIN
PARAMETER (NWORDS=1024)
REAL REC(NWORDS)
CHARACTER*80 INFNAME,OUTFNAME
INFNAME = Tinput-file-spec]' ! e.g., MSAO:NRDR1.DAT
OPEN(1,FILEsINFNAME,STATUS='OLD', READONLY,
A FORM=UNFORMATTED',BLOCKSIZE=4096)
OUTFNAME = Toutput-file-spec]’ ! e.g., SYSSNEPTUNE:ENCNTR_PRE.RDR
OPEN(2,FILE=QUTFNAME,STATUS=NEW' ,FORM=UNFORMATTED/,
A ACCESS='KEYED'RECORDTYPE=FIXED' RECL=NWOQRDS,
B ORGANIZATION=INDEXED' KEY=(297:300:INTEGER))
100 READ(1,END=899) REC
WRITE(2) REC
GO TO 100
999 END

When creating indexed files on disk from sequential files on tape, additional space
beyond the 8:1 blocking factor is needed for the indexing structure. Here are the space
requirements (in 512 byte blocks) for the three database files:

NRDR1.DAT;1 94431
NRDR2.DAT;1 76467
NRDR3.DAT;1 158952

If you're short on disk space, you could copy part of the files by selecting records
based on FDSC. See below on how to extract the FDSC.




ACCESSING HEADER AND DATA INFORMATION

After the indexed RDR file is created on disk, you can access the header and

radiance information from each record by using something similar to the following
FORTRAN code:

100

999

PROGRAM MAIN

PARAMETER (NPTS = 899)

CHARACTER*80 FNAME

DOUBLE PRECISION FDSC1,WN(NPTS),WN1,DWN
REAL*4 REC(1024), HEADER(125),RAD(NPTS)

INTEGER*4 IFWORD(125)

INTEGER*2 IHWORD(250)

LOGICAL*1 BYTES(500) ‘
EQUIVALENCE (REC,HEADER,IFWORD,JHWORD,BYTES),

A (REC(126),RAD)

FNAME = Tinput-file-spec]' ! e.g., SYSSNEPTUNE:ENCNTR_POST.RDR
OPEN(1,FILE=FNAME,STATUS='0LD',

A ACCESS=KEYED'FORM=UNFORMATTED"

FDSC1 = [starting FDSC] ! e.g., 11487.28

IFDSC = IDINT(FDSC1 * 100.0D0)

READ(1,KEYGE=IFDSC) REC ! reads first record by index
READ(1,END=899) REC ! reads remaining records sequentially
GO TO 100

END

Each field in the header can then be referenced by referring to Table D-1 and finding

its corresponding offset within one of the appropriate arrays (HEADER, IFWORD,
THWORD, or BYTES) according to its type and length.




COMMONLY REFERENCED FIELDS
1. Wavenumber

Because only radiances are stored in the data portion of the record (i.e., there is no
associated frequency), the corresponding wavenumber must be calculated. This can be
accomplished with the help of two header fields:

Field #144 (bytes 477-480) Wavenumber at first data point
Field #145 (bytes 481-484) Wavenumber spacing between data points

Adding to the above FORTRAN code, you can build a wavenumber table:

WN1 = DBLE(HEADER(120))
DWN = DBLE(HEADER(121))
DO 200 N=1 NPTS
200 WN(N) = WN1 + DFLOAT(N-1*DWN

2. Flight Data System Count (FDSC)

The decimal FDSC for each record can be computed as follows:

DOUBLE PRECISION FDSC
FDSC = DFLOAT(IFWORD(5)*100 + IFWORD(6)) * 0.01D0

3. Q Points

The decimal latitudes and longitudes of all the Q points (IRIS field of view (FOV)
descriptors) for both line counts 350 and 750 can be calculated as follows: The data are
stored in the record as packed INTEGER*4 values in the format AAALAABBBABB where
AAAAA is the latitude (-90.00 to +90.00) and BBBBB is the longitude (000.00 to 360.00). A
represents the implied decimal point.

For example, the Q5 (FOV center) latitude and longitude for line count 350 is
computed in this manner:

REAL*4 Q5LAT,Q5LON
Q5LAT = FLOAT(IFWORD(114)/100000) * 0.01
Q5LON = FLOAT(MOD(IABS(IFWORD(114)),100000)) * 0.01




READING THE DATABASE ON ANOTHER COMPUTER SYSTEM (OTHER THAN VAX)

Because the database tapes are written with ANSI standard labels, you should be
able to read them using your machine's appropriate control statements. However, you will
have to perform a bit conversion on the data in order to properly represent the header and
data items in each record within the architecture of your particular machine. x,i _

For an IBM comput.er- you should include the following Data Definition (DD)
statement in your JCL to read the main database files on each tape: -

//stepname.ddname DD UNIT=devicetype, DISP=OLD,LABEL=(7,AL,,IN),
// DCB=(RECFM=FB,LRECL=4096, BLKSIZE =4096,DEN=4),VOL=SER=volume label




The contents of an RDR record are described in Table D1. The column headings are:

Column 1: Field Number a consecutive numbering of field
quantities for reference.

Column 2: Byte Location contains the relative byte
number of each word in the
header

Column 3: Format contains the FORTRAN descriptor
for the format of each word,
e.g., R*4 = floating point four byte
variable.

Column 4: FI-SEDR Word contains the origin of the
navigation data from the fixed
instrument SEDR data. Note:

‘ None of these data were placed
into the IRIS header.

Column 5: SP-SEDR Word contains the origin of the
navigation data from the Scan
Platform SEDR data. These words
are referenced in Appendix E.

Column 6: Description a description of the field
- quantities.




The abbreviations used in Table D1:
HK = Housekeeping.
IFM = Interferogram

PB = Picture Body. The body (planet or satellite) that the IRIS instrument is
pointing at at the time of observation.

CB = Central Body. The planetary body at the center of the planet-moon
gystem (e.g., Jupiter, Saturn).

Q5 = Intercept point of center of IRIS field of view with surface of target body.
If the instrument is pointed off the limb (emission angle greater than 90 degrees), the Q5
data "looks good”, but in fact is not.

S/C = Spacecraft.

ASD = Angular Semi-Diameter. The angle subtended in degrees at the
spacecraft by the radius of the disc of the observed body.

Neptune Coordinate System 3: A coordinate system of reference which rotates at the same
rate as Neptune's magnetic field (16 hours, 11 minutes).

The arrangement of the IRIS field of view is illustrated in Appendix E.



Table D1. RDR Record Content

RDR
FIELD BYTE FORMAT FL.SEDR SP-SEDR
NO. LOCATION WORD WORD  WORD DESCRIPTION
1 14 I*4 Tape Croeation Date (Y MM DD)
(Jupiter & Saturn Only)
2 5-6 I*2 Record Type: Always 3
3 78 12 Calibration File Serial #
(Jupiter & Saturn Only)
4 9-10 I*2 Source EDR Tape # -N = Preliminary
+N = Final
5 11.12 12 Source Fixed Instrument SEDR
Tape # (Tape Not Merged)
0 = None
-N = Predict
+N = Actual
6 13-14 I*2 Source Footprint SEDR Tape #
0 = None
-N = Predict
+N = Actual
7 15-16 I*2 # of Records in Average - Always 1
8 17-20- I*4 Starting FDSC Mod 216
9 21-24 I*4 Starting FDSC Mod 60
10 25-28 14 Ending FDSC Mod 216 (Always = Field 8)
1 29-32 I*4 Ending FDSC Mod 60 (Always = Field 9)
12 33-34 I*2 Spacecraft [D 1 = Voyager 1
2 = Voyager 2
13 35-36 12 Data Mode from EDR Header:
(10 = GS83 etc.)
14 37.38 I*2 Playback Flag 0 = Real Time
1 = Playback
15 3940 I*2 Earth Received Time: Year
16 41-42 I*2 Earth Received Time: Day
17 43.44 I*2 Earth Received Time: Hour
i8 45-46 I*2 Earth Received Time: Minutes



FIELD BYTE FORMAT FI-S8EDR SP-SEDR
NO. LOCATION WORD WORD WORD DESCRIPTION
19 47-48 1*2 Earth Received Time: Seconds
20 48-50 I2 Data Source as in EDR (1 = Real Time etc.)
(No Data Present)
21 51.52 I*2 Golay Encoded Flag 0 = No, 1 = Yes
(No Data Present) '
22 53-54 I*2 Phase Angle Serial # for Symmetrization
23 55-56 I*2 Spacecraft Event Time: Year
24 57-58 I*2 Spacecraft Event Time: Day
25 59-60 I*2 Spacecraft Event Time: Hour
26 61-62 I*2 Spacecraft Event Time: Minute
27 63-64 I*2 Spacecraft Event Time: Second
28 66-66 I*2 Scet Flag (Always 1) 0 = Input by NORT File
1 = Input by EDR Proc
29 67-88 I*2 DSN Configuration 8 Bits (Low Order) as in EDR
30 69-70 ™2 DSN Station # 8 Bita (Low Order) asin EDR
31 71-72 I*2 Estimated Bit Error Count from EDR
32 73-74 I"2
33 75-76 I*2 DQSW Sums cver 10 Groups for
3 77-78 12 Bits 4, 3, 1, 0 (see EDR DQSW)
35 79-80 I*2
36 §1-82 I*2 # of Minor Frames, Golay Corrected
7 83-84 I*2 # of Minor Frames Containing Missing Data
38 85-86 I*2 Reject Code: 0= OK
1 = Too Many Spikes
2 = Misging Data
8 = Zero Peak
4 = No IFM Present
5 = Problem with Symmetrization
39 87-88 12 # of Spikes, Corrected
40 89.90 I*2 Golay Bit Errer Summation from EDR
41 91-52 I*2 Radiometer Data Present 0 = No, 1 = Yes

(No Data Present)

D-10




FIELD BYTE FORMAT FI.SEDR SP-SEDR

NO. LOCATION WORD WORD  WORD DESCRIPTION

42 93-86 R%4 Integrated Radiometer from HK (Watts)

43 97-100 R*4 IR detector tamperature

44 100-104 R*4 Radiometer temperature

45 105-108 R*4 Beam splitter temperature

46 108-112 R*¢ Michelson motor temperature

47 113-116 R*4 Radiating surface temperature

48 117-120 Ry Primary mirror center temperature

49 121-124 R*4 Primary mirror edge temperature

50 125-128 R*4 Secondary mirror temperature

51 129.132 R*4 Electronics box temperature

52 133 L*1 Lock 1st Group HK LHK1 and LHK?2 Logical

53 134 L*1 Lock 2nd Group HK LHKS and LHK4 Logical

54 1356 L*1 Neon Delay Lock ND1 and ND2 or ND3 or ND4 Logical

55 136 L*1 Motor Position Lock Control (No data present)

56 137-140 R*4

57 141-144 R*4

58 145-148 R*4

59 149152 R*4 8 Radiometer Samples Normal Gain(Watts)

60 153-156 R*4 (-1 when radiometer < 0)

61 157-160 R*4

62 161-164 R*4

63 165-168 R*4

64 169-172 R*4

66 173.176 R*4

66 177-180 R*4

67 181-184 R*4 8 Radiometer Samples High Gain (Watts)

68 185-188 R*4 (-1 when radiometer < 0)

69 189-192 R*4

70 193-196 R*y4

7l 187-200 R*4

72 201-204 R*4 Maximum of 8 Neon Samples (Voits) (No data present)
- 73 205-208 R*4 Maximum of 8 Neon Samples (Volts) (No data present)

D-11




FIELD  BYTE FORMAT FISEDR SP-SEDR

NO. LOCATION WORD WORD  WORD DESCRIPTION

74 208212 R*4 Average Residual Square Difference “45
of Phase (No data for Uranus)

% 213216 R*4 Average 22 Micron Brightness Temperature (400-500 cm-1) '
(Jupiter & Saturn Only)

76 217-220 R*4 Average 5 Micron Brightness Temperature (2000-2050 em™1)
(Jupiter & Saturn Only)

77 221.224 R*4 Near IR Radiance (Voy. I - Not Used)
(Voy. II Jupiter only: Integrated Radiance 3600-3800 em™1)

78 225 L=

70 226 L*1

80 227 L*1 HX Present 4 Groups

81 228 L*1

82 229.230 I*2 Spare (not used)

83 231.232 © 12

84 233-234 I*2 EDR Subheader Without Spares

85 235-236 I*2

86 237-240 R*4 X

87 241-244 R*4 Y

88  245.248 R*4 Z Cartesian State of Spacecraft (No data present)

89 249-252 R*4 X

90 253-256 R*4 Y

91 257-260 - R*4 Z

92 261-264 R*4 X

93 2656-268 R*4 Y Cartesian State of Spacecraft (no data present)

894 . 269-272 R*4 - Z CB Centered, CB Mean Orbit and Prime

95 273-276 R*4 X Meridian in Sun Direction -

96 277-280 R*4 Y

a7 281-284 R*4 Z

98 285-288 R*4 157 Latitude of Spacecraft (No data present)

99 289-292 R*4 158 Longitude of Spacecraft (System I) (No data present)

100 293-296 R*4 159 Longitude of Spacecraft (System III) (No data present)




FIELD  BYTE FORMAT FI-SEDR SP-SEDR
No. LOCATION WORD WORD  WORD DESCRIPTION
101 207-300 I*4 Index (FDSC in integer form)
102 301814 R*4 Spare
108 315-316 I*2 Deep space flag (1 = yes; record used in calibration.

Neptune only)
104 317-320 I*4 2 CB 1d. (-N when looking at rings)
106 321-324 R*4 36 Range CB -> Sun (km)
106 325.-328 R*4 176 40 Range S/C -»> CB (om)
107 329-332 © R*4 184 Angle a CB - Sun - &/C (Deg) (No data present)
108 333-336 R* 186 Angle a Sun - CB - 8/C (Deg) (No data present)
109 337-340 I*4 239 14 Time Relative to Periapsis
110 341-344 I*4 2 PBID(IFPBisCB,PB=0)
111 845-348 R*4 37 Range, PB -> Sun '
112 349-3562 R*4 40 Range, SC-> CB
118 353-356 R*4 41 Range, 8/C -> FB
114 357-360 R*4 ! Range, S/C -» PB Tangency Point
115 361-364 R*4 42 S/C Altitude Above PB
116 365-368 R*4 43 PB Sub Solar Pt. Latitude
117 369-372 R*4 44 PB Sub Solar Pt. Longitude '

(For Jupiter, add 360 to negative values) .
118 373-376 R*4 45 PB Sub-8/C Pt. Lat.
119 377-380 R*4 46 PB Sub-8/C Pt. Long.
(For Jupiter, add 360 to negative values)

120 381.384 R*4 47 S/C Phase angle
121 385-388 R*4 48 PB ASD
122 389.392 R*4 70 Optic Axis (Negative values occur when FOV off CB)
123 393-396 R*4 T4 Solar Zenith Angle for Q5 Point
124 397400 R*4 75 Emission Angle for PB Q5 Point
125 401-404 R*4 76 Phase Angle for PB Q5 Point
126 405-408 R*4 77 Sun Azimuth Angle for PB Q5 Point
127 409-412 R*4 82 Local Time for PB Q5 Point (in degrees)
128 413-416 R*4 CB Lat. of PB (No data present)
129 417420 R*4 CB Long. of PB {Jup. Sys. I) (No data present)




FIELD  BYTE FORMAT FI.BEDR BSP.SEDR
NO. LOCATION WORD WORD  WORD DESCRIPTION
130 421424 R*4 CB Long. of PB (Jup. Sys. III) (No data present)
131 425428 R*4 X
132 420432 R*4 Y Cartesian State of PB (No data present)
133 433436 R*4 Z
134 437440 I*4 145/146 Q1 Lat. & Long., System 3, for Line Count 850
135 441444 I*4 147/148 Q2 Lat. & Long., System 38, for Line Count 350
136 445-448 I*4 149/150 Q3 Lat. & Long., System 3, for Line Count 350
137 449452 I 161/152 Q4 Lat. & Long., System 3, for

Line Count 350
138 453.456 1%4 72/73 Q5 Lat. & Long., System 3, for

Line Count 350

The Q5 point is the center point for the

IRIS field of view
139 457460 I*4 153/154 Q6 Lat. & Long., System 3, for Line Count 350
140 461464 I*4 165/156 Q7 Lat. & Long., System 3, for

Line Count 350
141 465468 I*4 157/1568 Q8 Lat. & Long., System 8, for

Line Count 350
142 460472 I*4 159/160 Q9 Lat. & Long., System 3, for

Line Count 360
143 473476 R*4 Integrated Radiance Across Spectrum

(175. to 2500 cm -1} (Jupiter & Saturn Only)

144 477480 R*4 Wave # at First Data Point (Always 150,175 em™1)
145 481484 R*4 Wave # Spacing between Data Points
146 485-486 I*4 # of Data Points in Radiance array
147 487488 I*2 Scan Platform in Motion Flag (Not Reliable)
148 489-492 I*4 Q5 Lat. & Long., System 3, for Line Count 750
149 493496 R*4 Emission Angle for Line Count 750
160 497-500 Spare
151 501 R*4 Radiance Array (WiemZfsrfem)

{Each radiance value is 4 bytes long)

D-14
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1. INTRODUCTION

On August 20 and September 5, 1977, the two Voyager spaceeraft were
launched from the Eastern Test Range. Voyager 1 passed Saturn on November 12,
1980 and Voyager 2 on August 26, 1981, Both spacecraft carried infrared
instruments, kKnown as IRIS, ghich contain a Michelson interfercmeter for the
infrared (%-55 um) and a single channal radiometer for the visible and near
infrared (0.33-2 um). Large numbers of spectra and radiometer data were

recordad and are now available to the scientific community.

The purpose of this document is to provide the information necessary for
use of the IRI3 data in scientific investigations and to document the final
calibrated infrared data contained in the reduced data records (RDR) of the
IRIS data base. Included below are sections on the instrument, data
processing and calibration, trajectory information, RDR tape format, and

general information on the selection of spectra from the RDR magnetic tapes.

The magnetic tapes contain the calibrated thermal emission spectra,
radiometer cutput, housékeeping data, and the navigation and oointing
information. The tapes, called reduced data records (RDR), are available to
tne scientific community through the National Space Science Data Center, G3FC,
Greenbelt, MD 20771, The 15 RDR tapes for Voyager 1 contain 54,581 records,

and the 11 tapes for Voyagar 2 contain 37,579 records.

For additiconal information or for further clarification, the appropriate

contacts are:

Dr. R. A, Hanel, P.I.

Goddard Space Flight Center

Code 530

Graenbelt, HMD 20771 301-344-8528

Mr. V. G, Kunde, Co.I.

Geoddard 3pace Flight Center

Code 693

Greenbalt, 4D 20771 371-34445593

Dr. J. C. Pearl, Co.I.

Goddard Space Flight Center

Code 693

Greenbelc, MD 20771 301-344.5971%



For specific programming and tape format assistance,

the appropriate
contact is:

Mr. L. A, Mayo

Goddard Space Flight Center

Greenbalt, MD 20771 301-344-35133




2. INSTRJMENT DESCRIPTION

The Voyager infrared investization usas a ‘ichelson interferometer wWith
4.3 cm'1 spectral resolution in the 180-2500 c:.'n—1 {4-55 um) range and a
single-channel radiometer for the visible and near infrared, 5000-30000 cm—]
(.33-2 um). Both devices share a Cassegrain telescope with a 50 cm diameter
primary mirror and a 0.25° field of view. A description of the instrument has
been published (Hanel, et al., Applied Optiecs, 19, 1391, 1980). Table 1
summarizes parameters of the Voyager IRIS.

The on-board calibration of the interferometer uses deep space, which is
for this purpose considered a blackbody of zero degrees, and the internal
instrument temperature (200°K) as reference points. The radiometer is
calibrated by occasionally viewing a diffuser plate of known radiometrie
properties to reflect sunlight into the instrument. In additicn to the
instrument paper, a detailed description of the calibration concept of the
interferometer and radiometer, including the spectral response of the
radiometer and the diffusor plate, is contained in R. Hanel et al., JGR 85,
8705 (1981). Reprints of this paper and of the instrument paper are available
on request. Other publications of interest are R. Hanel et al., Science 212,
192 (1981) and R. Hanel et al., Science 215, 544 (1932). '

For reference the noise equivalent spectral radiance (NESR) (the radiance
level yielding unity signal-to-noise for a single spectrum) on a linear scale
is shown in Fig. 1 for Voyager 1 and in Fig. 2 for Voyager 2., The MNESR on a

logarithmic scale is shown in Figs, 3 and 4 for Voyagers 1 and 2, respectively.

3. DATA REDUCTION AND CALISRATION

3.1 Interferometer

The reduction of the IRIS data was divided into two major steps. The
first consisted of symmetrizing the interferograms to correct for the fact
that they are not sampled at zero pathi difference a2nd to remove tha asyametry

due to residual dispersion in the beamsplitter and compensator., Deep space




Table 1. Parameters of the Voyager Infrared Instrument (IRIS)

at Saturn

Spectral Range
Interferometer
Radiometer

Spectral resolution of interferometer
(apodized)

Field of view
Telescope
Interferometer

Aperture: (including obscuration)
Telescope

Interferometer

=1
Noise equivalent spectral radiance at 500 em
at 2000 em”

Operating temperature, optics
Temperature stability
Interferogram time

Mirror travel

Mirror velocity

Reference wavelength'

Data Band

Words per interferogram

Data word rate
Analog-to-digital convertar
Word length after digital filtering
Data bit rate

Weight

Power dissipation (averzge)

180-2000 cm~ | (5-55mm)
5000-30000 em™ ' (0.33-2mm)

-1
4.3 em

0.25° diameter

o
4.28° diameter

2026 cm2
8.56 cm2

5 x 1073w c:rn-2 sr"'1/<:m—1

2 x 10”8 W cm-a sr"1/cm'I

200 ¢ 0.5 K
% 3.1 K/day
45.6 sec
0.158 cm
3.51 x 19
0.58525 mm
1.26=-14.04 Hz
3548

80 words sec:'1
13 bits

14 bits

1120 bits sec”
18.4 kg

4.0 W

3 1

cm 3ec
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of deep space spectra recorded near Saturn.
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calibration data were then salactad from the symmetrized interferograms to -
calculate the spectral respeonse. The second step consisted of apodizing and
cosine~-transforming the symmetrized interferograms, and ealiprating them with

the spectral response. The observed power spectrum C can be written as
C(n) = r(n) (Bi(n) - BT(n))

where 0 is wavenumber, r is the spectral response, Bi is the instrument
radiance at the instrument temperature (200K} and BT is the target radiance.
while observing deep space, the instrument emission Bi corresponds to 2
blackbody of 200X since all alements of the instrument are carefully

controlled at this temperature.

The overall goal of the calibration effort was to minimize systematic
errors so that many spectra can he averaged. To achieve this, the phase
angles used to symmetrize each jnterferogram must be reasonably accurate even
through regions of the spectrum where the signal to noise ratio in an
individual spectrum is too low to obtain a reliable value. This is necessary -
in order to recover the proper signal amplitude even under low signal-to-noise
conditions. This problem was solved by using a reference phase angle spectrum
obtained by averaging the complex power spectra. The individual interfero~
grams were then symmatrized using this reference phase angle spectrum after
adjusting it to allow for differences in sampling between the individual and
the reference phase spectrum. This difference in phase angle is linear, and
was determined by a least squares fit to the phase difference at low

frequencies.

A second reguirement for reducing systematic errors was to derive an
accurate spectral amplitude response. Since the instrument radiance at 200K
enters the calibration as a large? nackground signal, 2 very small change in
the spectral response will yield systematic errors in the ecalibration
proportional to wlackbody radiation at 200K. Figs. 3 and 4 are radiance plots
witn the Vaoyager 1 and 2 NESR superimposed, respectively. To reduce the
systematic calibration errors to the level of the HESR, the spectral responsée
must be stable to .1% at 400 cm-1. If it is not stable to this value, it

should be updatad frequently enough %o minimize this potential systematic (

10




error. Furthermore, Figs. 3 and 4 show that the deep space calibration will

not allow calibration past about 1500 em .

A means of estimating the daily response changes at high wavenumbers was
required, The ratio of the response for two different time periods was
examined, For Voyager 1 the ratio is proportional to (sin (An))}/An as
expected for a change in optical alignment. Smoothing of the numerator and
denominator could also be used to increase the signal to noise ratio. A high
quality spectral response could therefore be adjusted to a different time
period by scaling the response by the smooth ratio with the ratio extrapolated
by the sin (An)/An fit. The average response functions for Voyager 1 and 2

are shown in Figs. 5 and 6, respectively.

Calibrations for the daily response changes consisted of first averaging
all calibration data to obtain a spectral response below 1500 cm-1. This
response spectrum was ad justed by the smooth ratic technique to match the
response at the time of the target plate calibration. Each daily calibration
average was then used to scale the master response by using the smooth ratio
with a (sin (An))/An extrapolation of the ratio above 1300 cm'l. Each daily
response was assigned a time value corresponding to the average time of all
the individual spectra in the response calculation, Individual spectra were
then calibfated using‘a linear interpolation within the time dependent

spectral response,

The above method was quite successful except during cbservations where
the sun angle on the instrument changed significantiy. With the sun
illuminating the primary mirror the heat distribution changes. The heater
controllers make the necessary adjustments with only a slight (.10 or .20)
change in temperature. The effect on the instrument is a change in the power
spectrun that is much larger than that due to the temperature change above.
The change corresponds to about a 1% change in the spectral response. The
time periods containing these changes occur at "SUNCAL's" when the sun is 20°
off axis and at the various encounters where the scan platform slews to many
angles to view Saturn and its satellites. At encounter the respcnse was

updated more frequently to remove some of these errors. The time constant for

Lol

11
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racovery from the change in sun angle is on the order of an hour. Errors will

exist during and after SUNCAL's.

For the user, the best check on calibration is to select deap space
spectra near the desired observation if they exist. If systematic errors are
present during this tima, they will appear in the calibrated deep space
spectra as a small wavenumber dependent offset to be subtracted from the
desired spectra. Such offsets have been found to be very slowly varying
functions of wavenumber. Thus, a low order smoothing function (of no higher
order than v2) ¢an be fitted to the data before subtraction to prevent

introduction of extraneous noise into the corrected spectra.

Voyager 2 calibration progressed in a similar manner except the response
ratio could not be extrapolated in the same manner as Voyager 1. Voyager 2
nas a misalignment component with a null near 300 cm‘1. As the misalignment
increases the null moves to lower wavenumbers. This produces an "3" shape in
the response ratios. The ratio above about 1600 cm™ appears to be relatively
constant, As seen in Fig. 6 the Voyager 2 instrument contained cnannel
spectra, This limited the amount of smoothing used in the response ratio. It
was assumed that the channel spectra were entirely in the spectral response.
This assumption is good to first order, but low order componants at higher
wavenumbers will become significant relative to the signal strengths above

1500 em” .

The sun angle calibration problem was corrected in a few c¢critical time
periods by using correction factors related to the change in the secondary
mirror temperature. Tais temperature was found to nave the best correlation
with the observed change in response. (The primary mirror temperature was

also used as a guide, though it has a relatively long thermal time zcnstant,)

Some interferometer data have been lost due to the effect of slews. A
slew on or off a warm target will cause a significant change in the IR signal
and cause a hump in the interferogram. If this hump is too large it will be
interpretad during processing as many data errors, and the interferogram will
be rejected. Broad, low lavel "humps" will have only low frequeﬁcy components
which lie outside the spectral bandwidth, and are therefore generally no

problem.
14




3.2 Radiometer

Three sets of radiometer data are available with each [RIS frame: mean
intensity integrated over the 45 second duration of the interferogram; and
normal and high (X8) gain samples, taken every 6 seconds throughout the frame.
The radiometer systém has a time constant of +3 seconds: sample #3 is taken
about 2 seconds after the interferogram peak; sample #7 is taken about 3
seconds after closure of the imagiﬁg system (ISS) shutter. Various IRIS and

ISS avents are summarized in terms of the imaging frame linecount in Table 2.

Table 2. IRIS and ISS Events

Event ISS linecount

ISS frame start 0

IRIS frame start 167

IRIS interferogram start 179

IRIS radiometer samples 217, 317, ... 717, and 017, 117
of following frame

IRIS pointing information #1 350

IRIS interferogram peak 375 £ 5

IRIS pointing information #2 750

ISS shutter close 767

1S3 frame end 300 (48 seconds)

The radiometer data contained in the Reduced Data Records (RDRs) are only
partially calibrated. The integrated radiometer and the § sample high and
normal gain radiometer data are all presented in ;he data reccrds as watts at
the detector. This allows for deteator response, electrical gains, and the
difference between the sampled radiometer and the inteqrated value. A steady
signal will yield identical watts at the detector in the 8 sample high and
normal gain values and the integrated value within the resolution of each
measurement, assuming the high gain channel does not saturate. The total
transmission function of the optical elements in front of the radiometers

together with some spectral knowledge of the observed 3ignal within this

15




sandwidth is necassary for further calibrations. The integrated radiometer —
offers the best resolution Without saturation but requires that the target
remain stable in the field of view for an entire frame. The paper "albedo,
Internal Heat, and Energy Balance of Jupiter" by R. Hanel, et al., JGR, 36

4705 (1981) contains a detailed dascription of the radiometer calibration.
4. TRAJECTORY OVERVIEW AND MISSION PHASES

The Voyager 1 (JST) and Yoyager 2 {JSX) missions have bdeen overviawed 9y
Kohlhase and Penzo (3p. Sei. Rev., 21, 77, 1977). Characteristics of th2 JST

and JSX trajectories are shown in Figs. 7 through 19. A time vs. range

summary is given in Appendix A.

Each Voyager flight between Eartn and Saturn was divided intc phises.
Further definition of these phases may be found in the VOYAGER 1 AND 2 SATJRN
SCIENCE LINK DICTIONARY INDEX (JPL Yoyager-10M-JD-30~3, Voyagar 101, 81-13,
JPL, Pasadena, CA).

The sequences of scientific observations for each Voyagar experiment for
aacn phase were carried sut through a series of well-defined science links.
The scienca links for IRIS are also defined in the VOYAGER 1 A#D 2 SATJRN
SCIENCE LINK DICTIONARY INDEX. The IRIS links and their time geriods ars

summarized in Appendix 3.
5. REDUCED DATA RECORD (RDR) TAPE GENERATION

5.1 Data Processing Procedure

The IRIS information was receivaed from JPL in the form of taree types of

magnetic tapes:

(1) Experimenter Data Record (EDR) tapes containing the raw telametry

and engineering data,

(2) Fixad Instrument Supplementary Experimenter Data Record (FI-3EDR)

e

tapes containing spacecraft navigation data, and

16
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(3) Secan Platform Supplementary Experimenter Data Recorda (SP-SEDR) tapes

containing instrument pointing data,

The procedure used to process each EDR tape is illustrated in Fig. 11.
The details for the symnetrization of the interferogram (IFM), the Fourier

transformation, and the calibration for each record are contained in Section 3.

The details of the merging procedure are described in Section 5.2,

Each IRIS RDR tape contains IRIS records in ascending FDSC order (the
FD3C is the Flight Lata System Count). The "decimal" portion of each count is
modulo 60; except for occasional resets, there are axactly seventy-five
decimal counts per hour, Appendix C contains the RDR tape summary by FDSC.
Appendix D contains a detailed description of the physical tape format and the
word content of each RDR. Example FORTRAN programs are included to illustrate

the way in which specific data elements can be accessed or calculated.

5.2 Merge Procedure

After the EDR tapes have been processed into Lalibrated Spectra Record
(CSR) tapes, it is necessary to merge the navigation/pointing data into the
header of each CSR to produce the Reduced Data Records (RDR's). F;g. 12
illustrates this merge procedure. (The term SEDR is used £o mean both FI-SEDR

and SP-SEDR, since the procedure is identical in both cuses.)

The SEDR tapes were generated by JPL at either 48 second (one per
observation) or 24 second (two per observation) intervals. The 48 second
SEDR's correspond to imaging experiment readout line-count 350 (near the peak
of the IFM). The 24 second SEDR's correspond to line-counts 350 and 750 (one
Second before shuttering of the Voyager cameras). In cases wners 24 second
SEDRs are available, it is pessible to estimate the displacement of the field
of view during an IRIS frame. Such displacements arise from spacecraft motion
and, cecasionally, frdm slews, This motion can be determined from the
differences between the Q5 (center of field-of-view) latitude/longitude values
and/or the emission angle values of the two SEDR records for the frame; thnese
data are included in the header record (see Table 2). Where only 48 second
SEDR data are available the linecount 75C values are set equal to the values

at linecount 350,
20
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6, GENERAL INFORMATION FOR DATA USERS -
6,1 Key IRIS RDR Field #'s

For the convenience of the user, some of the IRIS RDR fields most often

o
used are summarized in Table 2. The Q5 point is at the center of the 0.25

(diameter) circular IRIS Field of view (FOV).

Table 4., Key IRIS RDR Field #'s

-

RDR Field .
# Bytes Format Description
8 17-20 I*y FDSC MOD 2 16
"9 21-2+ 1#y  FDSC MOD 2 %0
38 85-86 i*2 Intarferometer data quality code
43 97-100 R*Y Tnstrument temperature (K}
T4 209-212 REU Phase angle quality
107 3u1-344  I*4 PB% identification
I'_I10 353~356 R*u Range, S/C to PB
120 393-396 R*Y Solar elevation angle for PB 75 point
linecount 121 397-400 R*4 Emission angle for P3 Q5 point
(gifisgeak) 124 199-412 R*Y Local time for PB Q5 point
or 135 453-456 T*y **Magnetig £iald oriented latitude and
longitude for P8 Q5 point.
linecount 145 489-992 R*4 Emission angle for P8 Q5 point
(glsgsghutter 146 493-496 I*y ##Mzgnetic field oriented latitude and
¢lose) - longitude for P8 Q5 point
2916  11537-11540 R*4 Ring Q5 point radius from center of
Saturn (km)
L3?17 1154111544 R*4 Ring Q5 point local hour angle (deg)

The complete description of the ROR words is given in Appendix D. Examples of
program coding for identifying some individual RDR field quantities are also
given in Appendix D.

*p8 = picture body .
*#.D. Desch, M. L. Kaiser, GRL, 8, Yo. 3, PO 253-256, March 1931.
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6.2 Data Quality Criteria

Several lavels of quality indicators should be considered befora

acceptance of an RPR for data analysis:

a) interferometer data quality - RDR field #38 is coded as follows,
depending on the quality of the interferogram;
0 = good
1

too many spikes in IFM

2 = missing data in IFY

3 = zero peak in IFM

4 = no IFM data, but radiometer data are available
Only Code 0 indicates that the interferogram is useable.

b) smear - During non-IRIS science links the scan platform may slew
considerably during an IRIS 48 second frame. This slewing can be detected by
noting differences in the latitude/longitude of the Q5 points (center of the
fleld-of-view) and the emission angles,at line counts 350 and 750 (see Table
2}, or by'variations in the sampled radiometer values during a frame. The 24
second pointing information is available for days 214~321 for Voyager I and for
days 234-240 for Voyager II. In most cases (see section 5.2), this information

is stored in the header portion of each RDR.

When selecting data for spectral analysis, care should be taken to insure
that observations with pronounced smear are not included. However, since the
total infrared enargy and very low resolution spectral data are recorded in a
brief time surrounding the interferogram peak, even when smear occurs, this
information can be associated with the pointing information at the 24 second

point, as can radiometer sample #3.

¢} phase angle fit - RDR field #74, the average residual square
difference of the phase angle fit, should always be checked. A high value
indicates a poor fit which is probably caused by a bad data value near the
central peak of the interferogram. For Voyager 1 this value should be less
than 10’”. and for Voyager 2 it should be less than 107°.

25




d) Instrument temperature - RDR field #43, the instrunent temparature, =
should be cheeked. This temperature should be within .1 or .2° of 200K. If it

is not the spectrum can e corrected by:

I' =1 - B(Ti) + B(200.)
where I' is the corrected target radiance, I is the listed target radiance
found in RDR field numbers 149-2907, B(Ti) is the Planck function at the

temperature found in RDR item 43, and B(200) is the Planck function at 200K.

6.3 Pointing Accuracy and Pracision

The pointing information provided by JPL in the SEDRs is derived from
knowladge of the spacecraft position (determined from trajectory analysis),
the spacecraft orientation (as indicated by sun and star sensor data and by
displacements within the limit cycle), and the articulation of the scan
platform on which the instruments are mounted; when inadequate data are
available (due to transmission loss, for exampla) predicted values for
pointing information are used, The quoted 30 pointing uncertainty is 0.150
(to be compared with the 0.1250 radius of the IRIS FOV). On occasion, gr2ater
accuracy than this may be required, e.g., determining whether a featura
comparable in size to the IRIS footprint lies within the IRIS FOV. In such
cases, it is best to refer directly to images obtained simultaneously with the
IRIS data, using the pointing changes betwesen the 24 second SEDR values to
correct for spatizl drift between the times of interferogram peaks and the

shuttering of the images.*

The pointing data are evaluated for the IRIS field of view, whiah is
slightly offset from the center of the I33 frames. Relative to the center of

the narrow angle frame, the IRIS Q5 point offsats are as follows. Voyager 1:

—— ——— -

*Images are nobt r2ad out during the frames in which they are shuttered. When 2
single image is made during a frame, its assigned FDSC is one "decimal” count
(module 50) greater than the FDSC of that frame. ‘hen both camaras ars
shuttered simultaneously {in the imaging modes 30TSIM and BSIMAN), the narrou
angle image of the pair is read out first (with FDSC augmented by C.01}, and
the wide angle image is read out second (with FDSC augmented By 0.02). IRIS
FD3Cs are aot augmented,

26




+0.020° elevation (37 pixels to the right), +0.024% azimuth (45 lines down):
Voyager 2: +0,016° elevation (30 pixels to the right), -0.009° azimuth (17

lines up).

Several sets of observations have been investigated to provide a check of
the quoted pointing uncertainty. The intersection point {Q5) of the IRIS optic
axis with various bodies was determined independantly of the 3EDRs by using
images. For Saturn (Table 5) a projected view of the planet was calculated and
matched to an image in which enough of the limb was visible to provide a
reference. The latitude was estimated by the position of the center of tha
image on the projected view. The emission angle was then calculated using the
latitude and the distance of the center of the picture from the central
meridian of the projection. A control net of surface features (M. E. Davies,
private communication) was used in determining pointing positions on Rhea
(Table 6), The resulting absolute pointing error is estimated fo be about
0.01°, or slightly less than 10% of the angular radius of the IRIS FOV. The
absolute angular offset for the Rhea observations is also displayed in Figure
13; in addition to a random scatter of the points, different systematic offsets

are apparent for the two links.

Table 5. Selected Pointing Checks for Saturn
Footprint 35

IRIS (from SEDR at
Link FDSC linecount 750) Image center
Emiss. Emiss.
Lat. Angle Lat. Angle
N/3 Map
34898:18 -37.1 41.5 =42 .u9.1
34899:34 -7.3 19.3 -10 20.3
34869348 -13.4 22.6 =17 25.7
34899:02 -30.2 33.5 =32 33.3
34899:18 -34.3 38.3 -33 45
34898:30 -56.5 0.8 61 63.1
YPRET
34300:50 -26.5 31.5 -34 49.1
34902:27 -26.5 39.4 29 35.4
&P 2x2
34936:53 -53,1 57.7 -55.9 53.8
34937:00 -53.8 55.1 -56.0 58.3




Table 6, Selected Pointing Checks for Rhaa

Absolute angular

Footprint Q5 offset of SEDR Q5
IRIS {(from SEDR at Footprint Q5 from actual Q5
Link FDSC linecount 750) (from image) (cf 3020,15%)
V5STMOS I
34950.06 (~18.0,297.8) (7,333 0.17°
950.08 (-20.3,310.5) (6,333) 0.1%6
950.10 («-30.7,3.5) (=5,18) 0.18
§950. 12 (=24.1,3.5) (-2,23) 0.19
950. 14 (~26.7,5.5) (-5,23) 0.17
950.18 (=22.8,60.1) {~5,87)(1imb) 0.18
950,20 (=16.8,44.3) (-2,30) 0.18
950.22 (12.7,39.7} (30,78) 0.19
950,24 (11.3,42.5) (25,80) 0.18
950.28 (9.4,4,1) (29,25) 0.19
950.30 (10.0,9.1) {30,2%) 0.18
950.32 (16.8,2.7) (29,2%) 0.17
950. 34 (2.7.329.6) {30,342) 0.20
950.36 (7.3,326.0) (24,347) 09,17
950.38 (11.7,321.5) (35,335) 0.19
950.46 (58.4,7.7) (74,112) 0.20
VSSTMOS II
34952.24 (36.7,21.3) (39,21) 0.02
952.28 (26.0,47.6) (24,47) 0.03
952,52 (49,1,330.8) (50,332) 0.01
952,56 {(67.7,84.3) (68,u44) 0.00
952.58 (76.2,146.8) (77,115 0.07
853.00 (47.8,72.6) (43,68 0.04
953.02 (61.3,114.9) (59,102) 3.06
953.06 (22.1,95.9) (11,89) 0.07

6.4 Xnown RDR Peculiarities

Despite all attempts to establish a clean, contiguous data base, some
discontinuities and errors remain, Some of the known peculiarities and

inconsistencies are:

1) 4 few FDSC counts are missing both interferometer and radiometer data

and contain only the scan platform information.
2) There are time pericds where a faw FDS counts are missing entirely.
This is due primarily to data truncation between the end of one tape and the

beginning of the next, and/or no scan platform data for that observation.
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Fig. 13. SEDR pointing offsets during two Voyager 1 Rhea mosaics.
Triangles and dots are Q5 pointing positions taken from
SEDR; actual Q5 position is at center of IRIS field of view,

which is slightly offset from the center of the narrow angle
frame.

Several observations which fell off the limb are
incloded, although no pointing data are indicated in Table 6,
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3) Thne Voyagers 1 and 2 spacecraft photographed many satellites
previously unobserved, Most of these new hodies are listed with identifying

names from the footprint data tapes. Two that are not identified are:

4) 510 34930.28 - 34930.35
358936,08 - 34935, 11

B) 512 34939.25 - 34939.27
4) All spectra on the data base are given a 2 character descriptor
indicating the body being observed, e.g., SA for Saturn, RH for Rhea.
Observations of deep space, however, are coded with the descriptor of the body

being observed closest to the deep space observation time.

6.5 Apodization Function

The apodization function used was the Hamming function

.54 + U6 cos L)

A.F. -

1}

where L 13 the total optical path difference from center, thus producing a

Lwo~sided interferogram of 2L, and o is the displacement from zero path
difference. For Voyager IRIS, L = .23175 cm.

The corresponding instrument function in the frequency domain is

1.7, = 3in (7 X) 46 X sin (r X}

+
T £ LR 1_)(2

where X is the relative displacement from the center wave number of interest

av
L= "7y

3




APPENDIX A

TIME VS. RANGE SUMMARY
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The parameters 1istad in the time summaries are:

Scet:
Relative Time:

FDSC:

Range (106 km):

Range (RS):

ASD:

1/F:

Spacecraft event time.
Time relative to that of closest approach to Saturn,

Flight Data System count; thers are seventy-five

counts per hour.
Range f{rom spacecraft to center of 3aturn in xkm.

Range from spacecraft to genter of Saturn scaled to

the equatorial radius of Saturn (RS).

Angular semidiameter of Saturn as viewed from the

spacecraft, in degrees.
Spatial resolution parameter = 1/{Spacecraft to

picture body distance)/(Picture body diameter * IRIS

field of view)
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Scet

277.23
287.23
292.23
297.23
302.23
307.23
308.23
309.23
310.23
311.23
312.23
313.23
314,23
315.23
316.05
316.11
316.17
316.23
317.05
317.114
317.17
317.23
318.05
318. 11
318.17
318.23
319.05
319.11
318.17
319.23
320.23
321.23
322.23
323.23
324.23
325.23
326.23
327.23
332.23
337.23
342.23
347.23
357.23

Relative

Tim
(Da

~40
-30
-25
-20
-15
-10
-9
-8
-7
-6
-5
-
-3
-2
-1
-1
-1
-1.

+1.
+1
+1
+}
+2
+3
+l
+5
+6
+7
+8
+9
+10
+15
+20
+25
+30
+40

e
¥)

.75
.50
.25

0o

.75
.25
25

.50
.75

00

.25
.50
.75

Relative
Time
(Hrs.)

=960
=720
-600
~480
=360
=240
=216
=192
-168
- 144
-120
-96
-T2
=48
~42
=36
=30
-24
-18
=12
-8
Q

+6
+12
+18
+24
+30
+36
+42
+48
+72
+96
+120
+ 14y
+168
+192
+216
+240
+360
+430
+600
+720
+960

Voyager 1 Time Summary

(Saturn)
Ragge

FD3C (10" km)
33744.01 53.301
34044.01 40.087
34194.01 $3.480
34394. 01 26.873
344,01 20.270
3464401 13.659
34674.01 12.333
J4T704.01 11.004
34734.01 9.674
34764.01 8.340
34794, 01 7.001
34824.01 5.657
34854.01 4.310
34884.01 2.949
34891.31 2.601
34899.01 2.255
34906.31 1.932
34914.01 1.596
34921.31 1.196
34929.01 0.720
34936.31 0.31¢%
34944.01 0.184
34951.31 0,340
34659.01 0.835
34966.31 1.198
349T4.C1 1.554
34981.31 1.905
34989.G1 2.254
34996.31 2.999
35004.01 2.943
35034.07 4.303
35064.01 5.445
35094.01 6.987
35124.01 8.319
35154.01 G.648
35184.01 10.495
35214.01 12.297
35244.01 13.619
35394.01 20.428
35544.01 27.238
35694, 01 34,047
35844.01 40,857
36144.01 S4. 476

Range
*
(RS)

883.490
664,462
554,948
445,430
335.985
226.405
204,426
182.397
160.351
138.240
116.045
93.768
T1.440
48.881
43.113
37.378
32,024
26,455
19.824
11.934
5.288
3.050
5.636
13.841
19.857
25.758
31.576
37.361
43,080
ug.782
71.324
90.303
115.813
137.892
159.920
180.590
203.829
225,742
338.604
451,484
564,346
877.225
902.967

OV Q0 amd wd e PO NI WA 45 OV Q0 o = = PO D I wa 0 ad TN — = — 000 I F LW N0 R e s OO

ASD

LUB5E-02
.B23E~02
.032E-01
.286E-01
.705E-01
.531E-01
.803E=-01
. J41E=01
.5T3E-01
. 145E-01
L937E-01
L TT1E-01
.020E-01
. 1T2E+00
.329E+0C
.533E+00
.T89E+0CQ
. 166E+00
.891E+00C
.807E+00
.090E+Q1
.914E4+01
.022E+Q1
. T43E+00
.88TE+QC
.225E+00
.8 15E+QQ
.534E+Q0
. 330E+00
. 17T5E+00
.033E-01
. J45E~-01
L947E-01
. 155E-01
.583E.01
L173E=Q1
LB11E=01
.538E-01
.892E-Q1
.269E-01
.015E=-01
LUB0E=02
. 345E-02

1/F

0.519
0.690
0.826
1.029
1.364
2.025
2.2u42
2.513
2.859
3.316
3.950
4.888
6.416
9.377
10.632
12.263
14,313
17.327
23.122
38.407
86.688
150.290
81.334
35.118
23.083
17.795
14.516
12.269
10.640
9.3906
6.427
5.076
3.958
3.524
2.866
2.538
2.249
2.031
1.354
1.015
0.812
0.077
0.508

#Radius of Saturn used in these calculations is equatorial radius (60,330 km).

For comparison, Polar radius = 54,538 km.

T
4
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Voyager 1 Time Summary

(Titan)
Relative Relative
Time Time Ragge Range
Scet (Day) {Hrs.) FDSC (107 km) (RT)* 43D 1/F
307.23 -10 -240 34644, 01 14.8 5.7 E3 .009¢ .08
308.23 -9 -216 34674.01 '13.6 5.3 E3 01N .09
309.23 -8 -192 34704.01 12.2 4.7 E3 .012 .10
310.23 -7 -168 34734.01 10.6 4.1 E3 018 .11
311,23 -6 =144 34765.01 8.9 3.5 E3 017 .13
312.23 -5 -120 34794, 01 7.1 2.8 E3 021 7
313.23 -4 -96 34824.01 5.4 2.1 E3 028 ‘ .22
314.23 -3 -T2 34854, 01 3.6 1.4 E3 .04 .33
315.23 -2 -48 34884.01 1.9 7.4 E2 077 062
316.05 -1.75 =42 34891.31 1.5 5.8 E2 .098 +79
316,11 -1.50 -36 34899.07 1.1 4.3 E2 .13 1.08
316.17 ~1.25% -30 34906. 31 0.74 2.9 E2 .20 1.59
316.23 -1.00 -24 34914.01 ¢.37 1.4 E2 40 3.18
317.08 - .75 ~18 34921. 37 0.06 2.2 E1 2.48 19.63
317. 11 - .50 =12 34929.01 .38 1.5 E2 40 3.18
31717 - .25 -6 38936.31 78 3.C E2 .19 151
317.23 0 0 34944, 01 1.2 4.7 E2 12 0.98
318.05 + .25 +6 34951. 31 1.6 6.2 E2 391 0.73
318.11 + .50 +12 34959.01 2.0 7.8 E2 .073 0.58
318.17 + .75 +18 34966. 31 2.4 9.3 E2 .062 0.50
318.23 +1.00 +24 34974,01 2.7 .1 E3 054 0.44
319.05 +1.25 +30 34981, 31 3.0 1.2 E3 .0U43 0.39
316,17 +1.50 +36 34989.01 3.4 1.3 E3 L0y 0.35
319.17 +1.75 +42 34996. 31 3.7 1.4 E3 040 0.32
319.23 +2.00 +48 35004.01 4.9 1.6 £3 037 0.30
320.23 +3 +72 35034.01 5.1 2.0 E3 .029 0.23
321.23 +4 +96 35064.01 6.1 2.4 E3 024 0.19
322.23 +5 +120 35094.01 7.0 2.7 E3 021 0.17
*RT (Radius of Titan) = 2570 km
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Scet

198.03
208.03
213.03
218.03
223.03
228.03
229.03
230.03
231.03
232.03
233.03
234.03
235.03
236.03
236.09
236.15
236.21
237.03
237.09
237.15
237.21
238.03
238.09
238.15
238.21
239.03
239.09
239.15
239.21
240.03
241,03
242.03
243.03
244,03
245,03
2u6.03
247.03
248.03
253.03
258.03
263.03
268.03
278.03

Relative
Time
{Day)

=40
=30
-25
-20
=15
-10
-9
-8
-7
-b
-5
-4
-3
-2
-1.75
-1.50
-1.25
-1.00
~0.75
-0.50
-0.25
0.00
+ .25
+ .50
+ .75
+1.00
+1.25
+1.80
+1.75
+2.00
+3.
+4,
+2.
+6.
+7.
+8.
+3,
+10.0
+15.0
+20.0C
+25.0
+30.0
+#40.0

OGO OO0

Relative
Time
(Hrs.)

-960
~720
~-500
-480
~360
=240
-216
-192
-168
~144
-120
-96
=72
=48
=42
_36
-30
~24
~18
-12
-6

0]
+6
+12
+18
+24
+30
+36
+42
+48
+72
+98
+120
+144
+168
+192
+216
+240
+360
+480
+600
+720
+360

Voyager 2 Time Summary

{(Saturn)
Ragge

FDSC (10" km)
42805.37  38.28%
43105.37 28.929
43255.37 24.318
43405.37 19.610
43555,37  14.887
43705.37  10.147
43735.37 9.195
43765.37 8.239
43795.37 7.279
43825.37 6.314
43855.37 5.342
43005.37 4.361
43915.37 3.366
43945.37 2.348
43953.07 2.088
43960.37 1.825
43968.07 1.566
43975.37 1.283
43983.07 1.004
43990.37 0.712
43998.07 0.406
44005.37 0.161
44013.07 0.406
44020.37 0.712
Hu028.07 1,004
44035.37 1.284
4u4043.07 1.557
44050.37 1.825
44058.07 2.088
44065.37 2.349
44095.37 3.366
44125.,37 4,382
Uu4155.37 5.343
B4185.37 6.315
Uu215.37 7.280
4u245,37 g.240
Lu275.37 9.196
44305,37  10.148
4uuss5.37  14.888
BL605.37 16.613
4u755.37  24.319
44905.37  28.930
45205.37  38.290
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Range

(Rg

634.
479.
403.
325.
246.
168.
154.
136.
653
o4,

88.
.286
793
38.
34.
30.
25.
.266
16.

120
72
55

21

1M

)*

660
513
083
046
759
192
412
566

658
S46

919
610
250
957

642

.802
6.
2.
6.

11,
16.
21,
25.
30.
34.
8.
55,
72,
88.

104,

120.

136.

152.

168.

2u6,

325.

403.

479.

634,

730
669
730
g02
642
283
808
250
610
936
793
302
563
674
670
582
428
208
776
062
100
529
676

WO o a Ml E EUT O] o o O MW TR0 EW MR o — s o =IOV I EWw 2 = 2o

ASD

.028E=02
. 195E=-01
.421E-01
LT63E-0Q1
. 322E-01
. 40TE=01
.T59E-01
. 196E=Q1
.TUGE-Q1
LATSE-01
LATI1E-Q1
.927E-01
LQ2TE+00
LU472E+Q0
.656E+Q0
.894E+00
. 208E+00
.685E+Q0
UUSELQQ
.B861E+00
.B48E+00
LO054E+01
.546E+00
.B671E+00
LY45E+Q0
.893E+00
L221E+00
LB9UE+QQ
.BS6E+00
L4T2E+00
.02TE+Q0
.925E-01
C4T70E-01
LUTUE~D Y
L TU4BE=01
.195E=01
. 759E-0Q1
LB06E-01
. 322E-01
.T63E~01
LH21E=01
. 195E=01
.028E-C2

1/F

.722
.956
1.137
1.410
1.858
2.725
3.007
3.356
3.799
4,330
5.177
6.341
8.216
1.777
13.244
15.153
17.659
21.554
27.543
38.839
68.112
171.760
68.112
38.839
27.543
21.537
17.761
15.153
13.244
11.772
§.216
6.340
5.176
4.379
3.799
3.356
3.007
2.725
1.857
1.410
1.137
0.956
0.722



Scet

228.03
229.03
230.03
231.03
232.03
233.03
234.03
235.03
236.03
236.09
236.15
236.21
237.03
237.09
237.15
237.21
238.03
238.09
238.15
238.21
239.03
239.09
239.15
239.21
240.03
241,03
242.03
243.03

Relative
Time
(Day)

Relative
Time
(Hrs.)

-240
~216
-192
-168
-144
-120
-96
-T2
-48
=42
=36
~30
~24
-18
-12
-6

0
+6
+12
+18
+24
+30
+36
+142
+48
+72
+96
+120

Voyager 2 Time Summary -

(Titan)
Ragge Range

FDSC (107 km) (Rp)# ASD 1/F
43705.37 11.0 4.2 E3 1.3 E-2 11
43735.37 10.3 4,0 E3 1.4 E=2 .11
43765.37 9.4 3.7 E3 1.6 E-2 .13
43795.37 8.4 3.3 E3 1.8 E=2 .14
43825.37 7.2 2.8 E3 2.0 E-2 .16
43855.37 5.9 2.3 E3 2.5 E=2 .20
43885.37 4.6 1.8 E3 3.3 E-2 .26
43915.37 3.1 1.2 E3 4.8 E-2 .38
43945, 37 1.8 7.0 E2 8.2 E-2 .65
43953.07 1.5 5.8 E2 9.8 E=2 .79
43960.37 1.2 4.7 E2 1.2 E~1 .98
43968.07 0.9 3.5 E2 1.6 E=1 1.31
43975.37 0.7 2.7 E2 2.1 E-1 1.68
43983.07 0.6 2.3 E2 2.5 E-1 1.96
43990.37 0.7 2.7 E2 2.1 E-1 1.60
43998.07 0.9 3.5 E2 1.6 E~1 1.31
44005.37 1.1 T 4.3 E2 1.3 E-} 1,07
44013.07 1.4 5.4 E2 1.1 E-1 0.84
44020,37 1.6 6.2 E2 9.2 E-2 0.74 T,
44028,07 1.8 7.0 E2 8.2 E=2 0.65 |
44035.37 2.0 7.8 E2 7.4 E<2 0.59
44043.07 2.2 8.6 E2 6.7 E-2 0.54
44050.37 2.5 9.7 E2 5.8 E-2 0.47
44058.07 2.7 1.1 E3 5.5 E=2 0.44
84065.37 2.9 1.1 E3 5.1 E=2 0.41
44095. 37 3.8 1.5 E3 3.9 E-2 0.31
84125,37 4.7 1.8 E3 3.1 E=2 0.25
44155, 37 5.5 2.1 E3 2.7 E-2 0.21
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VOYAGER 1 LOAD SUMMARY

OBSERVATORY PHASZ Page 1 of 1
Lyt ; START | 20 s T pn sinragT
KAE | TIME T oo AREETING  weeine
=0a¢ ASyi ! | i ‘ :
=== ! 4 ;
PHS U ~g1%aMsem | gidgghom | 3268200 ! De=p Space™ |
| 236/01 119 | 238/02:01 | 3248147 ; (sun +1.7° elev.) g
I i i
| r | 3208463 | sun |
i ’ | 32485:02 | |
; | | 32085.02 ! Deep Space !
| | | 32485:08 | (sun +1.75 eley.) ;
| f J { j
i i i |
Load A302 I | ! ’ !
RHS UN sssdoghasm 1 cdpenn | 33165:28 | Deep Space |
1258/18:13 | 258/13:12 | 3318607 | (sun +1.7° eley.) |
! l |
| ! | 33166:07 | syn Q
’ , | 33165127 ;
| i J 33166:27 | Deep Space }
i I 3315635 {sun +1,7¢ glev.) 5
] |
RHS UM =3¢f0ohad® 1 padpohon | 33923:05 | Deep Space |
1284,/56:25 | 2B4/0T:20 | 33323:40 | (gn of 5e elev.) |
g
| 33523:44 | gyup f
3392402 ;
33924.04 Deep Space ?
| | 3382412 | {sun +1.7° eley.) i
Loacd-A303 | | ;
- . - [ F i
!
RCFOH - 33992107 -33%2%7™ | 3357,3 | TRIS o3 |
284/23:1¢0 284/23:11 l* 33251:31 | IRIS Flasheor: 5
| | ; heater on ;
‘ ! i 4 :
RC 70K 220270 g gem | 628178 | IRIS Flaspears
! ] ; [ heater o7 ?
2985/23:07 285/23:02 ’ r |
L }
REFOH -21°11 755 =205 | s290g.0s | Replacement heater |
i | ! i OfF ‘!
1296/13:13 | 296/13:12 | 36299:05 | RIS on !
| ! | |
I



LOAD AS2] Page 1 of
LINK : START NG FOS R | SUPPORT
. RAME LTI TIME CRT TARGETING IMAGING
- 1 :
RESUN T T PLT 3¢359.42 |Deep Space (Sun +1.7°
| 258/13:44 298/14:40 36350.22 |Elev.)
34360.22 {Sun
34360.42
36360.42 |Deep Space (Sun +1.7f
34360.52 |Elev. )
che ~19:08:29.0 | -19:01:27.5 34352.09 18" 1ong i
298/15:42 298/23: 43 3437211
-19:00:27.6 | -19:08:30.4 34362.05 |First part of RCAL,
298/15: 298/16:49 34363.22 |not recorded
-19:08:30.4 |  -19:01:22.0 34363.22 |Record RCAL
298/16:40 298/23:49 34372.18
-12:08:27.2 34363.23 |XTWT low
298/16:4)
i
-19:07:38.¢ -18:04:59.6 34362, 25 [RPIRC (IRCOMP on
298/17:31 |  298/20:11 3¢357.46 |Saturn)
-19%08:56.6 |  -19:04:33.9 34367.46 {Slew to Target Plate
298/20:1 298/20:17 34367.53
-19:04:53.9 -19:01:20.8 34367.33 | Sit on Target Plate
298/20:17 298/23 43 34372.11
~19:01:27.2 34372.08 {XTWT High
298/23:41 |
-19:01:27.2 | -19:01:22.4 34372.08 | XTWT Warmup
298/23:4) 298/25:45 34372.13
RCAL ©17:14:37.0 0 17113480 34415.24 | Playback I
(Playbacks) | 300/10:33 300/11:19 38215.41
-17:08:28.3 | .17.07:23 34423.25 |Playback 2
300/16:42 300/17:47 3442445
-17:06:2¢ «17:05:23 34426.00 |Playback 3
300/16:45 300/19:45 36877.14




LOAL  AS2Y Page of
- i - - - 1 l 1
LN | START END FoS - | SUPPORT -
HAKE T \ TivE o TARGETING 1 TacinG
| i |
A8 IRC C1gd Pae. g™ LicfosMsg €t 134364:23  [Center of Satumm ’
{Saturn) % 298/17:31 1298/20:11 134367 :48 IRIS-centered during
‘ \ RCAL -
PPIRC f 18 01 20 -18 23 30 !34372:18 Planet heat balance
(Saturn) 298/23:4¢9 299/071:41 134374 :38
F}?AXS/RPIRC -18 18 =% -18 19 08 34375:06 Center of Saturn NA-VI, CL, BL,
f3aturn) } 286/05:15 299/06:05 134380:08 IRIS-centered IGR,U\,‘)C)FL
VPELOB/RPIRC -318 18 03 1-17 20 48 i3438ﬂ:08 {enter of Saturn INA, CL, VI, BL,
{Saturn movie) | 289/06:0% 300/04:23 34408:01 1SS centered GR, GR, UV
ROAXS/RPIRC <17 18 §1 -17 18 33 34409 :11 Center of Saturn cL, vI, BL, OR,
{Saturn) 300/05:20 300/06:37 13441048 IRIS centered GR, UY
' 1
RPAXS/RPIRC -16 21 17 1;-16 19:24 !34437.23 Center of Saturn NA-CL, VI, BL,
(Saturn) 301/03:53  1301/05:46 134429:45  |1SS centered OR, &R, UV
RPIRC -1 11 =2 -16 11 2¢ - 134445 :08 Center of Saturn
{Saturn) 301/13:17 301/13:47 3444046 for IRIS
BFAXSIRPIRC -13 20 3¢ -15 19 18 32468.18 Lenter of Saturn cL, VI, BL, OR,
(Saturn) 302/04:37 302/05:31 34489:5) IRIS centerad GrR, UV -




LOAD As22 Page of
LINK f START END ! F0s A {  SUPPORT
L B TIEE | T ARGETING 1 hasing
RPAYS/RPIRC 169555 | Ly28ghasm | 36492:0¢ | Center of Saturn | NA-CL, VI, 5L,
{Saturn) 303/05:14 ERT 303/06:33 34500:46 | IRIS centered 02, GR, WV
PPAXS/RPIRC =13 21 18 <13 20 37 34327:20 Center of Saturn NA=CL, VI, BL,
{Saturn) 304/03:51 304/04:33 3452814 IRIS centered OR, GR, UY
APAXS/RPIRC 122022 | -1219 3¢ 34338:32 | Center of Saturn, | NA-CL, VI, 5L,
{Saturn) 305/04:49 | 305/05:32 34350:27 | IRIS centered OR, GR, LV
RPAXS/RPIRC | -11 15 40 | <11 18 36 | 34589:25 | Center of Saturn | NA-CL, VI, BL,
(Saturn) | 306/05:31 | 306/06:14 38580:20 | IRIS centered 02, GR, UV
RPAXS /RPIRC 2102161 | 210 20 26 34816:54 | Center of Saturn | NA-CL, VI, BL,
{Sasurn) 307/03:30 | 307/04:45 34618:28 | IRIS centered OR, &R, UV




LOAL ASZ3 Page of
LINK | START 5 JEND | FOS nm ! SUPPORT .
NAME | TIME | TIMZ L AT TARGETING IMAGING
v22x2 -g%3hog" _g%20Mag" | 34845:03 | 2X2 mosaic IRIS NA-GR, BL, VI -
fSzturn) 308/02:01 308/04:2) | 3464759 centered on Saturn wA-BL, ¥I, OR,
+or resadout. First CH4
1¢%at First IS5
pasition. _
APAXS/RPIRC -8 20 48 -9 19 02 34647 .38 | center of Saturn NA=QR, GR, UV’
{Saturn) ¢ 308/04.22 308/06:09 34630:13 IRIS centered. Last BL WR-BL, VI,
| 45 Frames are RPIRC| OR, CF,
VPZA3 -8 16 43 -9 15 43 34853:05 2%2 mosaic, IRIS NA-OR, BR, BL,
fSaturn} 308/08:27 308/06:26 34834 :20 centered on Saturn VI, CL WA-NA,
‘ for readout uv, CH,, CL
Vp283 -9 08 39 -9 07 31 3456311 2x2 mosaic, IRIS NA-OF, GR, 3L,
{Saturn) 308/16:31 308/17:3% 34664:36 centared on Saturn VI, CL WA-NA,
for readout Uy, Cﬂd, cL
DeAXS/RPIRC -8 20 05 -8 19 08 3467838 Center of Saturn i KE-QOR, GR, UV,
{Saturn) 309/05:08 309/06:02 34680:05 IRIS cantered - 8L, WA-BL, VI,
OR, CH4
RPIRC 7 22 36 .7 21 42 34705:44 | Lat = +25° .
[Saturn) 310/02;34 310/03:26 34706:50 Long = sub s/¢
RPAKS/&PIRC -7 21 32 -7 20 44 [ 34707 .02 Center of Saturn KA-OR, &R, UV,
[Sazurn) 310/03:37 210/04:26 34708-08 IRIS centered BL WA-BL,
Yi, 07, CH4
RPAYS/RPIRC -8 20 48 =5 19 34 34737:59 : Center of Saturn NA-QR, GR,'UV.
(Saturn) ML 317/05:16 34735:07 IRIS centered 3L WA-BL, VI,
OR, CH4
RPIRT -6 173 - | ~617 26 34747:42 | Lat = #35° NA-GR, BL
(3aturn) 311/07:20 311/G7:486 3474215 Long = sub s/c | WA-BL -
RPIRC -5 10 38 -5 10 38 347530:17 gt = +35° NA, BL, VI
{Saturn) 31402 311 /14.33 3£780:43 Long = sub s/¢ b whA=BL
YB2B3 -5 D4 34 -6 03 32 I 3473807 2x2 mosaic, IRIS ' NA-OR, GR, BL,
‘Saturn) 311/20:38 311/21:44 3475842 centared on Saturn VI, oL
for readout WA-NA, UV,
g4,, CL
&
1
i
| ] |
! : } T‘




LOAL AsS24 Page of
LInk | T END FOS — popemerin | SUPPQORT
WL T TIMg CNT ARGETING L Thasing
! | i |
voMos -5%0h2q" -59z3hpem 36783:31 | 2X2 moseic, IRIS | NA-LE, GR
{Satyrn) 312/00:47 312/01:40 34764:37 | centered on Saturn | WA-BL, VI. OR
CH,
V2AMDS -5 16 2¢ -515 1 34773:27 1 2X2 mosaic, IRIS | NA-OR, GR
vSaturn) t 312/08:44. 312/08:57 34774:58 centered on Saturn | WA-BL, VI, OR,
for readout CH4 :
RPIRZ | -4 19 05 -4 18 52 34800:05 | Lat = +40° NA-3L, GR
{Saturn) 1313/06:03 313/06:16 34800:22 | Long = Sub S/C ' We-BL, VI
RPIRC -4 18 40 -4 18 15 34800:35 | Lat = +40° NA-BL, VI
(Saturn) 313/06:27 313/06:5] 34801:06 | Long = Sub $/C WA-BL, VI
YPSMOS -4 97 15 -4 06 08 34814:52 | 2X2 moszic, RIS N&-BL, GR
{Saturn) 313/17:52 313/18:59 34816:1% Centered on Saturn | WA-BL, VI, OR,
for readout CH4
VPAMDS -4 01 47 -4 00 05 34821:43 | 2X2 mosaic, IRIS K4-OR, GR
{Seturn) 313723: 2% 314/07:02 34823:.359 Centered on Saturn | WA-BL, VI, OR,
Ciy
RPIRZ -3 23 27 -3 23 08 34824:37 | Lat = +40° | NA-VI
[Sa*urn) 314/01:L0 314/02:00 34825:02 | Lonmg = Sub S/C KA-CH,, VI
Poac -3 22 49 =321 28 34825:25 | Lat = +4Q° N&-BL, VI
{Saturn) 314/02:19 36/03:41 34827:0¢ | Long = Sub $/¢C WE-GR, VI
RPIRC -32017 End of load 3482835
{Saturn) 2147045 314/05: 31 34829:25

AT T e e
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0f3

LInK START END | FDS GETING SUPPORT.
RAKE- TIME TIME oo TARGETING IMAGING r
% -
RSPAC 36Ny -3%8 fgg™ | 34829:41 ! Targeted to £L/A7
(D2ep Space) 31470543 314/06:04 | 34830:08 | £l = 165 p8°
AZ = 230.77°
REIRC -3 18 52 -3 18 01 34830:25 | Lat/Sub $/C Long
(Saturn) 314/06:18 ZRT | 314/07:0% ERT 36831:29 | Lat = +36°, prict
"TILONG -3 15 58 -3 15 39 | 34832:04 | Cemter of Titan NA-UY, VI, BL,
(Titan) 314/09:13 314/09:3] | 34834:27 | ppis: CL, OR, &R
WA=CH,
APIRC -3 14 @2 312 5 34836:28 | Lat/Sub S/C Long NA-VI, &R
(Szturn) 314/11 ;08 314712:1¢ 34837:55 | Lat = 35°, pris: WA-BL, OR, GR,
y1
VTSHORT -3 31 57 -3 11 36 34839:03 | Center of Titan NA-CL, BL, OR,
{Titan) 314/13:13 314/13:3¢4 34839:30 ! ppift VI, GR, UV:
WA-CH,
A7IRC -3 09 53 -3 08 46 348%1:32 | After last VPBMOS | NA-VI
"Saturn) 31¢4/15:12 314/16:30 34843:10 | positien WA-GR
TXLONG -3 07 53 -3 07 37 34844:09 | Center of Titan NA-UV, VI, BL,
‘Tisan) 314/17:18 314717 3¢ 34842:37 | prift L, OR, R -
WA-CH, o
3P /W -3 05 3] 301 38 34867:06 | 9x10, 3 ifgm/ps NA-8R,
‘Saturn map) 31471935 31472332 34851:58 |8 in £/W direczion |WA-GR, VI, OR, BL
"TSHORT <301 35 03 01 17 34852:07 | Center of titan { NA-UV, VI, 3L,
Titan) 314/23:% 314/23:53 34852:24 | prife L, OR, &R
NA‘CH4
PIRS -2 23 4§ -2 23 35 3485411 Tter last VPAMOS | NA-BL
Sesurn) 315/07:15 315/01:36 34854:32 | position WA=-GR
1P /Y -2 22 38 -2 18 47 34855:42  19x10, 3 {fgm/pt WA-3R, VI, OR, BL
Saturn map) 318/02:32 315/06:24 34860+ 32 5 in £/W direction |NA-GR
2I8C -2 18 45 -218 27 34860:33 1At first positien iniNA-CL, GR
Saturn) 1315/06:25 315/06:44 34860:56 | YPAMOS | WA=V]
TSHORT -2 17 3 -217 13 34862:05  iCenter of Titan NA-UV, VI, 3L, CL
Tizan) 315/07:3% 313/97.57 34862:2¢ Drift OR, &R, .
: WE=CH,
3T /W <215 5¢ -2 11 56 34864:08  [9x10, 3 f7gm/pt NA-GR, ,
Sztyrn map) 313/0¢8:16 315/13:15 3488008 g in I/W direction }WL-GR, VI, BL, OR
“YLONG -2 11 08 -2 10 48 38870:03  [Center of Ti%an NE-UV, VI, 8L, oL,
“izan) 315/14 92 1315/14.:21 134870:30  |priss OR, &R

WE-CH,

I
|
!
i
i
I




LOAL  A3Z3 Paye 2 gf 3
LINK § STARY END FOS - Ay SUPPORT.
KARE 4 Tivg TINE oNT TARGETING IMAGING
“sn | e, R, danlln, 0 - . -
R=7CG -Z2210708 -2%097°04 i 348771:.24 Lat/Viewing Angle NA-GR, VI, BL,
wast timb) 315/15:06 315/16:06 34E72:40 Lat = 13°, VW = -40% OR
Drift is in South- | WA-BL, VI, OR,
east direction CH4, GR
approx. 1/2 an FOV
RETECE 2 08 56 -2 07 58 34872:50 Lat/Sub S/C long NA-GR, VI, BL,OR
{Center) 315/16:15 ERT} 315/17:13 ERY 34874:03 tat = 15°, Drift is| WA=-VI, BL, &R
in southeast
diraction approx.
1/2 an FOV
AETL0 -2 07 28 -z 07 02 34874:03 Lat/Viewing Angle NA-GR, VI, BL,
{(Zast Vimb) 315/17:13 315/18:09 34875:13 | Lat = 15°, VW = 48° OR,
: Drift is in South- | WA-BL, VI, GR,
gast direction OR, C:-!4
gpprox. 1/2 an FOV
VTITAN -2 06 58 -? 06 40 34587517 Center of Titan NA-YI, OR, GR,
{(Titan) 315/18:12 315/18:30 34875:47 BL, UV
HA-CH4
RETCO ! 2 08 38 ~2 05 32 34875843 Lat/Sub S/C Long NA-GR, VI, BL,
"Scutn Pole t 318/18:32 315/18:3¢% 34877:0€ Lat = =43°, Drifs OR, UV
is in Southezst WA-3L, VI, OR,
direction approx. CHa
1/2 an FOV
700 -2 02 37 -2 03 27 34878:22 Lat/Sub S/C Long NA-GR, VI, BL .
‘lorth bglel 315/20:40 315/21:44 34879:42 Lat = 35°, 1x11 scah WA-BL, VI, OR,
' 7 ifgn/pt | CHy
eF7Ce -2 03 13 -2 02 3 3£87¢.39 B-ring, 1x3 scan RA-CL, VI, BL,
{Left f£nsz) 13/21:57 315/22:42 34880:51 | 20 ifgm/pt GR
sFrca 1 -2022 -2 01 22 34880:59 | B-ring, x4 scan | NA-CL, VI, BL,
[La®t Ansa) 315/22:45 315/23:48 34882:18 | 20 ifgm/pt O0R, GR, UV
WA-BL, CL, VI,
—_ OR, &R
Yy 122X -2 D0 84 -2 00 1 34882 :33 Center of Titan NA-BL, O, UV,
{Titan) 316/70G:18 316/01:00 34883:47 CL, VI, GR
— WA-OR, CH,
PP7¢8 | -7 23 53 -123 05 34884:05 | B-ring, 1x3 scan | NA-CL,
{Right Ansa) 376/01:18 318/02:05 34885.09 20 ifgm/pt WA-BL, VI, OR
VTENA P »1 22 33 -1 22 27 3438524 Canter of Titan NA-BL, OR, GR,
‘Titan) 316/02:17 316/02:43 348835:36 Vi, WA-VI
i A i =121 36 -1 11 17 S2385:3% Many nested scans, . WA-BL, OB, VI,
3 ~* mar; - 2718/03:74 -318/13:33 3488¢.34 1x371 1 ifom/pt GR




' LoAD 325 Page 3 of 3
Link  STRRT | IND Cfs | ] SUPPORT
N i - - - : - a I G :
e | T e | T TARGETING | TaGInG
R | | o |
ke e | 101 -1 09 28 | 3a901:12 | 2x2, with RIS at | NA-BL, e,
‘Titan) | 316/14:57 | 316/15:43 | 36302:17 | center for TV read-| WA-CH, VI, U
\ } out l
\TH2xX2 ,35’1 2108 14 2107 16 | 3a503:43 | 2x2, with IRIS 2t | NB-VI, GR, BL
(Ti%an) 316/16:36 316/17:40 | 3490437 | censer for TV read-| WA-CHE, OR, VI
‘ out
VT2 X2 ‘ -1 06 33 \ .1 05 44 20905:49 | 2x2, with IRIS at | NA-CL, BL, OR
(Tizan) | 316/18:38 | 316/19:27 3490651 center for TV read-l WA-CHa, OR,
: out \
VTH2x2 -ight 2106 38 2103 44 24908:11 | 2x2, with IRIS at | NA-VI, LY, B
[Titan) 316/20:31 316/21:26 34308:20 | center For TV rezd-| WA-CH,, OR, VI
e TR - “out
RPLAT 2103 37 210310 30909:28 | 3x10 mosaic, 1 ifgml NA-GR, WA-BL,
{Saturn} 316/21:33 316/22:00 34510:03 t. Center of mosait Vi, GR, OR, CR,
at Lat/Sub S/C
Long Lat =+
1
|
\ ?
Tt
|
| I |
‘ | |
| E |
1 \
1 |
| \ |
i 1
| l
! l\ E |
* | |
| ;




END
TIMC

Page ] of 7
TARGETING fﬁ;g?ﬁé

VASEN (Dione)
V253N
\Inceledus)

=LV (Mimas)

O°NAV

-

“’-I.J it

{Rnoz)

ﬂFrlll il r
WAl (T

n—QJM

g ry
LU

=23 34
317/01:3¢

=23 27

[ 317/01:43

=22 12
317/01:38

=23 05
317/62:0%

=22 04
317/03:07

-21 35
317703:38

=21 09
317/04:02

-20 38
317/04:35

-20 00
317/08:07

-22M5g"

N7z

-23 13
37/01:

-23 0€

-]

&)
~ird
.
OO
N

=21 36

317/03:33

-21 0%
317/06:01

=20 37
317/04:33

=20 QC

2
31770570

-19 28

317/05:3¢8°

-1% 21

17/08:4¢

-19 0¢

IT7/08:00

(9] ]
Lo ]]

17/02:05

106

3461738
34914

34914
[ 34912:1¢

| 3eg1e;
34514;

34814
i 34914:40

349144
34514

34813,
384915:
348915
Hae,

3891 4:

34577

34917:C
34917

348173
38918;

348183
3491¢:

1

3481¢.
3ec8ie,

I )
T~ b
[TelTal
—_— b
W

L Lt
> >

Wl w0

I~y

Titan, 3x3, & color
mosaie 32 departure

siews for IRIS
centering

L
-y

Center of Dione,
1x4 scan, 4 ifgm/pt.

Centar of Encelacas'

1x3 scan, 4 tvgm/ptf
RA/D:C

RA/DEC

RA/DZC targeting
{One increm. slew)

targeting
one WA for spinaxis
measurement

targeting

L1¢)
.

123 D

FEYs)

‘e
€3 =

L0 scan across

Titan [.003%/38cC

bbb

slewing)

Lat/Sub S/C Lomg

Lat = -33° 7x8

scan, 4 ifgm,/pt.

Let/Viewing angle

Lat = 7.5° VW =
-43° 1x7 scan
5 ifgm./pt.

20 narrow angle
Trames

VLD scan across

Titan- (.005%/sec

slewing)

Lat/¥iewing angle

Lat = 7.,27° W
§7° x11 scan,
iTgm. /0L,

Lat/Sub S/C Long.

Let = 70°, 2X8

Mosaic, 1 ifgm/pt

NA-CL, VI, OR,
GR :

NA-VI, BL, OR,’
v
NA-CL, OR, UV

NA-Ciear
WA~CL

NA-Clear (2)

WA-Clazr

N, VT,
Aoy
VI, 05 CL

NA"CL; BL, Gpﬂ
WA-YI, CR, CH4

NA-VI, BL, OR,
gR, Uv (1/2
adit)

NA-CL, VI.
WA-BL, GR, OR

¥

We-CL, VI, OR,

K,
NA-CL
W=V, OR, CH,

Ni~Clear

NA-CL
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LOAL ASSY
LINK | START END t FOS AT SUPPCRT
RakE 1 TIME e | O ARGETING 1 TMAGIRG
] : i |
smcop (Noreh ! -QMefad® REETY i 10920:06 | Lat/Sub S/C long | MA-CL
nslz) (Titan) | 317/0%:02 317/06:13 | 34520:21 = 70°, 2x5 | ye-BL, OR
2art 11 ' Mosaic, 1 ifom/pt.
373LT (Titan) -18 33 -18 21 34520:21 | Lat/Sub S/C Long WA-Clear
| 317/06:16 317/06:4¢ 34521:04 | Lat = 80Q°
spEL = 1.35°
SDAZ = -.07°
4 Mosaics, 3 ifgm./
Pt
im0t {Ingress)| 1818 .17 53 34521:C7 | Sun occ. entrance |
317/06:52 317/07:15 34921:37 | $/C doing Gyro dri+t
«urns for Radio
Science .
_ . _ - - (P, h. =M
rasierrrrererteeeee T TAN -MOVEABLS BLDCK;W" wer( 187137 to =17 157)
(LINKS CAN MOVE #3.27)
-itan Closest .18 04 48° C/A is 6959 m
Lporoach .
VTPHASE -18 03 -18 2 34621:27 | WA recorded WA-VI
34921:28 '
cungoe TNGRESS | -17 89 27.5° K
|
z£2THOCC INGRESS =17 38 16.9
SUNOCC EGRISS 217 28 45
ci2THOCS EGRESS|  -17 46 05
UToCce (Egress) 17 54 17 N 3462137 Sun occ. exit
: 349223
=TW3C (South -7 04 216 47 32622:40 | Mosaic during 7.2
o¢le - Titan) 34923:02 Mini-ASCAL, ten
srames drift at end;
Lat = -50C°
e rrmerteIND TITAN MOYEABLE BLOCK ik
I .
7Tw0C (North -6 46 -16 20 3482302 2 moszics, 1 ifgm. | None - playback
sele - Titan) 317/08:25 317/08:58 34923134 /pt. Data rate
: change during fir
few Trames
uTROR (N/5 | =16 28 -18 00 38523:3¢ | 1x27 scan, lifgn./ |
scan - Titan) | 3117/08230 | 317/98:7) 3492401 L., }
| i 1 |
RO (B4 =15 58 -15 47 | 3452¢:01 | 1x13 scan, 1 ifem. /
s2an - Titan) 1'317/09:12 | 317/09:23 | 3 "2’ 1£ 1 st., starts off Titan ("
' 1 { E !
2703C (Zast | <15 47 | 15 23 C34sz¢:18 | 1x10 scan, 3 ifgn.,
L i-a-Titan | 317708:26 § 317/08:45 | aesasies | ot Lats -7° ’
l i ‘ |
i | ! |
! 1 : !

f
b
|
1
1
|

R
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LINK | START END FDS S | SUPPORT
Az LT TINE ONT AREETING 1 Tieging
~ i ' ' ,
TR (Titen) o -0%15728" LA 34924142 | VLO slew off east
i 317/08:48 317/09:52 3462452 Limb
TG (WS N, | =15 18 .15 08 3£924:53 | 1x12 scan, 1 ifgm/
Pote scan—Titanﬁ 317/08.32 317710102 34925:05- pt., starts off Titan
R0 (S, Pole,! .15 08 -14 37 34925:05 Lat =-50°, 1x7 scan,
Titan) C 317/10:02 N7/70:13 34925:19 2 ifgm/pt., spread
; in lcng1.ude
VESIN [hione) | -1& 56 -14 51 3925:22 | Center of 310ne NA-Clear
3N7/12:16 7/10:18 3482526
YISIN -14 31 -14 37 34825.27 Center of Rhea NA-BL, CL
CPNAY 317/19:20 317/10:3% 34G25-44
{Rhea)
PIRYE =14 37 -14 15 34925 :44 Center of Rhea 1x13! NA-GR, VI, OR,
EERELY : 317/10:34 317/10:54 34526:10 scan, 2 ifem./pt. uy, CL
{Rhez) | Wh-CL
VISih {Tetmys) | 18 14 -14 10 34928:13 | Center of Tethys, | NA-CL
A7/i0:37 N7/71:0 34528:18 Centered for IRIS
YO2ET {Zaturn) -4 Q% -13 5 | 34526:18 Lat = 23°, Long = NA-GR
) 17/11:0 31711 I 34825 :4C 33g° 2x2 ““sa.:, 7 WA-VI, GR, CR, BL
ifam,/pt.
UPHAST (Saturn) -13 45 -13 18 34926:4¢ TXEO scan, 1 ifgm./| NA-VI, GR, WA-
377/11:26 N7/10:5 345827 :23 pt. Starts offSaturn VI, GR, OR
ahove Tings
RFI0T {Saturn) -13.18 -12 36 | 34827:25 | Lat = -£°, Long = | NA-CL
217/11:53 A7/12:15 34827:57 315.5° 2x12 mosaiz,| WA, GR, OR, 8L
1 ifgm/pt. tracks
oce point
UPHASE (Saturn) -12 3 -12 31 34827:31 1x30 scan, 1 ifam./] NA, GR, WA-BL
317/12:16 NN7/12:49 34592822 pt., goes off Saturn VI, GR, OR,
? pelow rings CH,
yPHASE (Saturn) -12 30 -12 01 34528:23 Lat/Viewing Angle | NA-CL, VI
N7/12:4 317/12:45 | 34528128 | Lat = 0%, W= -3c° WA-VI, GR, OR,
increm. siew | CH,
34592844 Lat/Viewing An le NA-CL, VI
‘! Lat = =40°, = -90°
i
| 34928:51 | Lat/Viewing angle | pp-CL, VI
| Lat = -80°, W = 30°
| 34328:33 | End VPHASE

S g R T e

|
| |
| |
| |
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LINK ? START END i FDS i -pmar | SUPPORT
NANE LT o TiM oo ARETING 1 Teagme -
1 : ' -
VISEN (Mimes)  |-g912%0  LqiPea? 34928:00 | 1%6 scar, 4 ifgn./ | NA-VI, GR, OR,
3171373 317/13:25 + 34929:23 | pt. centered for uv, CL, BL
IRIS Wh-CL
RAZRI (C-Ring) -11 40 <11 20 34929:25 | Saturn Radius/Hour | NA-CL
1 317/13:30 317/73:7 3492%:51 Angle WA-CL, VI, GR
SR = 1,33 HA = 2885
1x12 scan, 2 ifom./
pt.
VZSTIN _ -11 18 -11 2¢ 3452¢:53 Drifs NA-Clear
(inceladus 2171354 . 317/13:58 34828:56 WA-Clear
YESEN 171 12 -10 50 34830:01 Center of Dione NA-BL, VI, OR,
REDIC t317/13:59 1N7/14:21 34830.28 1x6 scan, & ifgm./ | GR, UV, CL
(Dione) _ pt., IRIS centered | WA-CL
VICNZW P w10 48 -10 44 34830:30 Center ¢f SI0 NA-CL
{310 satellite) ! 317/14:23 N7INg.27 34930:36
ViSTN (Mimas) -10 &2 -10 40 34930:38 Center of Mimes NA-CL
217/34229 J17/14:30 | 34830:40
VRWSCN (Rings) -10 40 - 9 58 34283040 7 unique posizions ! NA-CL
317/14:31 3N7/15:14 34931:35 WA-BL, VI, &R
I r,
! :
V2S3aN | =% &5 - 530 34¢31:37 1xo < scan, 2 ifgm./! NA-VI, 3L, On
r202 317/15:16 317/15:32 34831:57 pt. IRIS centered Uy, CL, WA-CL
tIncleladus)
ViSEN [Himas) -9 37 -917 34831:39 | (Center of Mimas NA-VI, BL, OR,
317/76:32 317/15:53 34832:24 | 1x6 Scan, & ifgm./ | &R, Uy, CL
pt., IRIS centered_ .
RRERI (L-Ring) -9 15 © | -8 37 34832:26 Saturn Radius/Hour “A, Vi, GR-
' 317/18:3% 317/16:23 34233.34 Angle
SR = 1,36,
= 292°
Mosaic, 2 ifem./pt.
YPSHAD (Ring -8 36 -8 24 34823:15 Ring shadow on NA-CL
Shadow on 3177634 317/%6:47 34533:31 Saturn WA-BL, VI, OF
saturn) _ 5 positions °
V431N (Dione) -8 2] -2 18 34833:2 Center of Dione NA-Clear
317/16:49 317/18:33 3483338 _ IRIS centered
V2SN P -8 1% -8 14 34833:42 Center of Znceladus, NA-Clear
‘Znceladus) | 217/15:3¢ 317/Te:57 34833:43 | WA-Clear
3 |
ViSTN -8 12 -8 04 36833:45 | Center of Mimes | NA-Clear
RIMIM 2 317/18:58 ITNT7306 38832:35 | 1x5 scan ] i¥am./ | WA-Clear ’W
timas) i pt., IRIS centereq |
SN {A-Ring),  -E 04 -7 3 | 32933:38 | 1411 scan, £ ifgm.4 NE-Clear
| 317/17:08 317/17:40 | 3433£:3¢ | pr., scan acress |
g ! | A-Ring f




LOAD A331 Pagesnof7
LK L START END S varsm SUPPORT
KAKE 0 TIME TIMg o TARGETING TMAGING
| d-h N, o
ARPHA (3-Ring) | -0%7"3 -7"28 3493£;37 1 Sit in B-Ring
P 217740 31T /NT 82 34934:35
VANGSH (C-Ring) -7 28 -6 59 34034:40 1x11 scan, & ifgm./ | NA-Clear-
317/17:42 317/18:12 35835:%7 pt. Scan across
C-Ring
VANGSEIN {Ring -8 58 -6 24 3483517 Mosaic, 2 ifgm./pt, | NA-Clezr
timt moszic) 1 317/18:12 N7/18:47 34536:0° scan along Saturn's
! 1imb with rings in
| FovV
RAPHA (& & B -6 22 «6 13 34636:02 Opposite Ansa from | WA-CL
Ring) 317/18:49 317/18:53 34936:05 YRNGSN. B-Ring first
34836.08 then A-Ring,
RS = 1.7%, 2.1
vigNZh -5 18 -6 16 34236:08 Center of S10 NA-CL
(310 Satellite) | 3%7/18:33 317/18:55 32836:11
ViS3N (Mimas) <6 14 -6 00 34936:12 Centar of Mimas ke-YI, 3L, OR,
317/18:3¢ 3719:01° 34935:31 Mosaie, 2 ifam/pt w, L
IRIS centered |
VPHAST {Saturn); -5 38 -5 47 3423632 Lat/Viewing Angle | NA-VI
31777804 317/1%:24 34536:47 Lat = 0°, -40°, Wh-VI
-68°; VW = -50°
RPZx2 {Saturn) -5 46 -5 36 3423647 Lat/Long NA-CL
N7/19:2¢ 317/1%:35 34837:01 Lat = -52° WA-VI, GR
Long = 270°
2x2 Mosaic, 3 ifom.
/et.
V3SSH (Tetnys) | __ -5 34 -5 18 34837:03 | Center of Tethys NA-CL, VI,
317/19:37 317/15:82 34937 .22 Mosaic, GR, UV
2 ifem./pt.
IRIS centered
PRSI0 (C-Ring) -5.17_ -4 3] 34837 .23 2x3 Mosaic ;. WAR-CL
31779453 317/20:20 34937:57 plus one position
i 3 {fom./pt.
ViSSK (Mimas) | _ -4 85 -4 34 34¢837:5¢ Center of Mimas NA-VI, BL,
$17/20:22 217/20:37 34938:18 © Mosaic, 2 ifgm/pt | OR, UV, CL
IRIS centered
RPFIA (Saturn) -4 3 -3 35 3423827 Lat/Long NA-CL, WA-GR
31772042 37/720:4) Lat = - %, Long = 4
270° |
l
38838:27 | Lat/Viewing Angle | Na-CL
Laz = -70°, "YW i WA=GR, VI
| = «76° 1x¢ scan, |
! P2 ifgm./ee. :
!
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. . r
LInk START END Fos i - oRORT
- 10K | F | pp— SUPPORT
KA TIME TIHg T | PARGETING IMASING
i 34538:44 | Lat/Viewing Angle NA-CL o
! Lat = -88° W = WA-GR, VI
: 76° 1x10 scan, 2ifgm/
i pt.
34639:05 | Lat/Viewing Angle | NA-CL
34638.24 Lat = -70°, W = WA=GR, VI
-54°
3493924 1x10 scan, 2 ifgm/pt
’V?ZNEH d h40m _3h39m 3433¢:25 Center of Dione NA-CL
}?;g?e Trojan) 317/21 13 3.7/21:32 34839:27 Trojan
) .
RSECL (Rhea) -3 37 -3 16 | 34529:28 | Center of Phea NA-CL
317/21:33 317/21:54 34939355 1x23 scan, t ifgm/ | WA-CL
. pt. Pre-eclispse
entry
VRENCKE {Encke -3 13 -2 55 34€3¢:59 Saturn Radius/Hour | WA~CL
pivision) 31772157 317/22:16 34942:27 angle, SR =2,3¢4 | WA, CL
HA = 234,62
e T -2 54 -2 50 3484022 Saturn Radius = 1.75 N&-CL
{B-ring) . 317/22:7¢ 317/22:21 34940:28
Y1S2N -2 47 -2 40 34940:32 1x7 scan, 1 ifom./ | NA-CL (2)
RIKIM (Mimas) N7722:24 317/22:30 34840:40 | pt., IRIS centered
UPBLM -2 39 -2 04 3454042 Z drifis across NA-CL
317/22:32 317723207 34641 :26 Saturn's bright WA-0R, BL, &R,
. limb. Lat {1) =
10.5°, Lat (2) =
11.0°
VRCASS -2 02 -1 50 34941:28 | Mosaic in Casini | NA-CL
{Casini Division)317/23:09 377/23:2 34941 :42 Division WA=BL,
PROHE (B-ring) -1 49 -1 47 34941:43 | Sit in B-ring None
317/23:21 317/23:23 34947 148 ¥
]
RFIRN (Saturn) -1 47 -1 28 34947:47 | 1xZ3 scan, 1 ifom/ | WA-Clear
317/23:24 317/23:45 34062:73 PT $can across
. South pole,
tarting Lat = -60%
VIONEY _.=1 24 -1 20 . 3484215 Center of 510 i NA=CL
1310 Satellite) 317/23:46 317/23:5 34942:21
TINEW -1 18 -0 57 1496222 | 2x3 mosaic, 4 ifem/ MA-CL, €2
377 sazellite) 317/23:52 318/00:13 | 3494248 pt I
f . ; ! .
Use3ct (lota | -0 38 -0 28 | 33£2:50 | Drift, star occ. |
Cameyles) 318/00:14 318/00:42 | 3£863:23 %
i E
! |
i |




LOAL AS33 Page 7 of 7
LINK ; START | IND DS S, | SUPPORT
RANE LT TIng T ARGETING 1 Tiaging
2L (Rhea) | -0%0%27" | -0 04 | 32943:26 | Center of Rhea |
| 318/00;44 | 318/01:06 | 34843:55 | 3x8 Mosaic, 1
ifgm./pt.
/PHASE -0 02 +0 00 34943:58 | Lat/Viewing Angle | WA-VI
'Saurn) 317/07:05 318701311 34944:01 | Lat = -45°,
1#0S [Mimas) | +0 002 +0 27 34944:03 | 1x2 3-color NA-VI, &R, CL
317/01:6 318/07:38 3494433 Mosaic with 6 scan | WA-CL
! departures for IRIS
FEHASE %0 30 +0 35 34344:37 | Lat/Viewing Angle | WA-VI
318/01:40 318/01:43 34944:43 | Lat = -46°, -54°
2RLOLE +0 36 +0 39 34044:4% | Szturn Radius = 1.4| WA-CL
[L-Ring) | 318/01:48 318/01:50 34944:30 | Drift in dark
YES2N ! +0 43 +0 52 34944.53 Moszic, 2 ifgm/pt | NA-CL
34310 ' 318/37:53 318/02:03 34945:04
{Dione)
i
i
I
|
i
| |
e "= FEL ——
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Page 1 of ¢
LInk E START END FDS . SUPPORT
NANE | T TIME ONT TARGETING IMAGING
ST3IN AS52 i 475" 34945:05
FSMAN (roll) | +0 56 «ihg | 369£5:70 | Roll zo align for
318/02:08 4T 318/02:28 &AT | 34945238 UVS sun occultation
entrance -
VRATPRA { +1 20 +1 22 3494539 Saturn Radius = 1.45 WA-CL
(C-ring) I 318/02:28 318/02:32 34945:42 | Heur angie = 283°
WPES4 (PWS) +1 22 +1 24 34945 .42 Record 1 PWS high
5 318/02:32 3ig/02:23 3484544 rate frame
JPHOCC (Sun +1 32 #2 13 3484533 Uvs off axis port
ocs. entrance) 1 318/02:41 318/03:24 3454647 on sun
VRDSCAT +2 14 +2 16 3494648 Dering forward WA-Clear
(D-ring) 318/03:25 318/03:26 34948:42 | scattering
VRESCAT +2 17 +2 20 3494651 t-ring forward WA-Clear
‘Z-ring} 31g/03:27 318/03:31 34546:55 | scattering. Saturn {Long exposure)
! radius = 3.97
RRCCO Po+2 22 +2 32 34948:57 Targsting: R /Hour
-ring) | 318/032:32 318/03:43 34947:17 | angle R =1.40% HA =
304° 1x§ scan,
2 ifgm/pt
RRCAS +2 33 +2 38 | 34947:11 Targeting: R /Hour
{Casini Div.) 318/03:44 318703148 34547:18 angle R =2, 03 HA=
7.0° ix8 scan,
1 ifgm/pt
UFDRK #2482 +2 45 34947:23 | Saturn dark side
{Saturn) 318/103:33 318/03:38 34947:26 | with.occ. pors:
UPHOCC (sun | <245 | 437 34947:26 | UVS off 2xis port
occ. exit) 318/03:56 318/04:22 34248:00 | on sun
RROCC +3 N +3 16 34543:00 | Target: sun ring-
{Ring occult.) | 318/04:22 318/04:27 34848:08 occultation calib.
VAEIPHA ] +3 17 +3 18 34648:07 Saturn Radius = 2.7 WA-CL
A A=ring) | 318/04:28 318/04:28 i 34348:08 Hour Anglie = 290°
VESTMCS +3 18 +3 3% 34928:1% | Diome high resolu-| NA-CL, VI, GR-
i Diong) 318/94:30 318/04:49 34948:34 <+ion mosaic
APWGESE +3 39 +3 42 3454834 2 PRA 2nd 1 PWS
{PRA and PWS) I 318/04:4¢9 318/04:52 34548.37 frames
VOHA I3 47 +3 47 I 34348:35 Lat = <40°, -32° WA=-VT
(:aturn Limb) | 318/06:37 319/04:38 E 34548:44 | centerad on limb
srioc - 5348 + 06 | 3658845 | Ring occultaion
! 3ing ocz.}  218/04:59 3118/08:17 | 345408:09 using off-axis oort
|
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LUAL Page 2 of 2
LINK ; START | END | FDS ~ponsTINa {  SUPPQRT
_ KA PoTme TINE CNT TARGITING IMAGING
! g |
! |
URCRS LI w4Pagh 32949:08 | 3 scans, 1x9,
{Bing plane | 318/05:188RT 1 318/05:40 AT | 34849:37 1 ifgm/pt, scan
srossing] | across rings
YR3CRS +4 30 +4 40 3454938 Image ring edge WA-CL
{fing plane 318/05:4) 318/05:51 3454931
¢ressing)
Ring plane +4 34 3484922
cressing 318/03:58
VEITMOS I po+d 45 +5 33 34949:3¢ 3-color global NA-CL, VI, GR
(Rnea} 318/05:3¢ 318/0€:42 34950.57 mosaic WA-3L, VI, OR
U3HYD +3 34 +5 58 34950:38 During XRSCAT and
{Rhea) 31B/06:45 318/07:09 3495128 ASCAL S/C is
moving
POR L +5 58 +6 16 34951 ;28 New refarence
Lihena f 318/07:09 318/07:27 3493131 star - Alhenz
3314 L6 17 +5 20 34951:52 KA-CL
{lapatus) i 318/07:28 318/07:31 324095756
U"S’MOS +§ 25 +7 18 34952.:07 Global mosaic, NA-CL
12) ; 318707325 318/08:28 34932.07 Image motion compan- WA-RL, VI, OR
i sation last half
RaORK <7 17 +7 20 3495307 2 points on dark
Rnea) 318/08:28 318/08:32 34953:12 Side of Rhea
FSHAN <7 20 +7 40 34953:12
{wo Ysga) 316/08:32 318/08:53 34953:38
Wo3s4. +7 41 + 45 34953:38 1 PMS frame
(PWS) 3187/02:53 318/08:55 34883:47
yTDEBRIS +7 47 +7 583 3485341 Titan debris N&-CL
{Titan) 378/08:25 318/09:05 34953:33 | search {Long -exposure}
YVESTPHA +7 34 +7 57 34953.54 | Saturn Radius = Z.72 WA-CL
i ~=ring) 318/09:03 3ig/0e:00 34853:57 Hour Angle.= 110°
RRING +7 5¢ +8 23 34953:57 | Slew starts 34953;3% WA-CL
fio»ing) 318/09:08 318/09:34 34954:30 | Targeting: R_/Hour!
angle R =2.1%,
HAs 22°3 3x3 mosaic
3 1fgm/p;
|
RIG04 +g 2¢ +8 5§ 34934:30 Target: Lat /V1=w1rg
Csaturn) 318/09:35 1e/0:07 3493571 angie Lat=13°

lagt Timd)

Ywa-72.3% 2x10

masaic, 2 if ﬁﬂ/yu.

2né. fa'=&70°

I
i}
3




. LOAU ASS2 Page 3 g% &4
LINK START END FDS ; ~ARGITING | SUPPORT
NAWE. | TIME TIHE T TRRGETING | ImaclnG
2pnoa (Saturn) | +E7STT aghag” 34955:11 | Lat/Sub. S/C pt. |
[negnter) i 318!10:0815¢r 2318/10:40 Zr 34055:32 Lat=13° 2x10 mosaic
2 ifem/pt
2nd lat = +20°
RPQ24 (Saturn +9 2¢ +§ 57 3405532 Lat/Viewing angle
fZast 1imb) 318/10:40 318/11:08 3495478 Lat = 13° YW=70° WA-BL, OR
2x6 mosaic 3 ifam/pT
2nd Lat = +20°
VRHESCN «8 53 +10 &7 34085:28 Vi, GR,
fRings) 218/11=208 218/12:07 34957 :41 I WhA=CL,
WPEsA (PWS) +10 57 +10 58 340587 :3¢6 1 frame PWS high
318/12:03 318/12:04 3495737 rate data
RRINE +11 00 +11 11 34957:41 Saturn- Radius/Hour Wh=CL
(C-ring) 318/12:08 I-TAR YA 34857 :58 Angle SR = 1.4,
' HA = 25°
UPROR 11 11 #1134 34958:00 | 2 scans |
{Saturn) 318/12:22 318/13:05 34958:5¢6 | 1x26, 1 ifgm/pt
P05 (Sasurn) | #11 ES +12 17 3495854 1x27 scan
318/13:08 318/13:28 34959.22 Lzt = +10°, then
goes north
25004 {Saturn) 1 +12 17 +12 43 34835:22 lat/Viewing sngie
[W4asz Timb) 318/13:28 218/13:54 34959:35. .| Lat = 13°, W = -68°
' 2x4 mosaic 4 ifom/pt
2nd Lat = +& Z20°
ROOPA (Saturn) | +12 44 13 09 3495833 ¢ Lab/Sub S/C Long
{Canter) 318/13:54 318/14:20 34980;28 Lat = 13° 2x4 mosaie
4 ITﬂm/ph
2nd Lat = +20°
RPOPA +13 10 +13 40 34560:28 Lat/Viewing‘angle BL
(Sazurn) L 318/14:21 318/14:50 34967:05 | Lat=13°, VW 69°
2x4 mosaic & ifgm/gt
2nd Lat = +20° |
|
12R0R 13 40 14 22 3486708 ? scans,
S_.urn) 218/14:31 318715533 34961:3¢ 1x25, 1 ifgm/pt
VRETRNG +1¢ 23 +)4 55 34351:52 | Scan starting at | NA-CL
(Rings) 318/15:34 318/16:06 34962:40 SR = 1.4, ending af WA-3L, CL, VI,
SR =27 j OR, GR
| |
i E | [
| i !
42354 [ PWS) +15 00 | 15 01 '\ 34662:65 | 1 frame PR
| 318/18:11 1 318/16:12 34982 46
i




LOAD A532 Page %of ¢
LINK START IND | FOS T Pp———. i SUPPORT
NARE T T ONT PARGETING HASING
caoun IRPLTL +15M6" | 30962:31 | B /Hour angle | WA-CL
iA &8 rince) i INEA6:07 ERT 318/18:20 EAT ! 34962:58 R =2,13, HA=315°
ofie increm. slew
RPPHA +15 10 +15 16 34962 :58 RS/Hour angle WA-SL, BL
{# & B rings) 318152 318/16:27 389€3:0¢ RS=1.75, HA=128°
SSRHE L 41517 +15 31 3498307 1x€ sean NA-CL, VI, BL,
{Rhea} 318/18:28 318/16:42 34963.25 2 figm/pt OR
2PMDS <13 33 +16 07 349€3.:27 1x7 scan, NE-CL, GR, UV,
saturn) Ne8/16:84 31871718 34954:09 3 ifgm/pz, 2t north; Vi, BL QR '
(horzh pole) pote WA-CL, VI, &R,
ORrR, 8L
IPROR +16.07 +16 54 34964:10 | 2 scans, 1x26 NA-CL
{Sa2surn] 318/17:18 3T8/8:es 349£5.08 b ifgn/pe Wa=CL
WPES4 ! +15 54 +16 56 34985.0¢ T PWS frame
[EWs) i 318/18:05 318/18:07 3488571
STPEASE I +16 36 +17 02 3496510 KA=YI, GR
{Tizan; i 3168/18:08 31871813 34985:19
YERZTMOS +17 03 +18 07 34955:20 €x12 retargetable NA-GR
{Saturn} 3M8M8e 31g/1¢0:18 34966:40 | mosaic, 7 ifgm/pt WA-VY1, GR, OF,
CH4
HEMOS +18 08 +18 42 34966:40 Lat/Viewing angle NE-CL, GR, UV,
fSaturn) 318/18:1e 318/19:53 34957524 Lat=70°, VM = E5° VI, OR
{Sas: Limb} 1x7 scan, 5 ifom/pt, WA-CL, VI, &R,
' QR, BL
WPEs4 +18 43 +18 44 34957 :25 1 PWS frame
{PWS) 318/10:58 318/19:33 34987:26
{JPROK 1 +18 45 +1¢ 33 34967125
{3aturn) 318/719:54 318/20:44 3498828
ZAMOS +16 3¢ +20 G2 32358:28 | Lat/Viewing zngle
isaturn) 318/2C:%5 318/21:13 : 349€%.08 Lat=70°, YW==E£3°
‘W23t Timb) 1% scan, 7 ifam/pt
rMOS +20 03 +20 32 3455904 Lat/Sub S/C Long
[3zturn} 318/21:132 318/21:43 34988:4% Lat=70°
{437=h pz., not ’
Narsh Pole)
ROMQS +20 22 +21 12 | 34980:21 © Tx7 mosaic ;
“"u 7) 3g721:43 218/22:40 | 38570:31 1 ifgm/pT, sit 20
-latitude meszic) ! frames at last |
; poins i
e354 P +21 12 +21 21 , 34870:40 ;
30 31e/22:31 Do3e873:4)

‘ 318r22;
i
|
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LOAD  asT
LINK | TART * END FDS SUPPORT -
NARE | TIME TIHE ONT TARGETING IMAGING
STFZRENCE STAR IS VEGA l .
i | -
Ti«an Slew rZThZQm l 34670:32 Center of'T?ian <or
318/22:39 uvs -
FSMAN 21 36 +23028" | 34971:00 | 2 rolls
{Rc11s and vaws)] 318/22:46 319/00:40 .| 34673:21 | 2 yaws
WoEss (PWS) +23 25§ +23 36 34973:2¢ | 1 frame
319/00:45 319/00:46 34973:37 ’
VRSTENG {Rings) +23 33 +23 51 34973.27 IRIS ¢n A-ring NA-Clear
315/00:43 318/01:01 36573:36 | IRIS straddling KA, CL
3497348 Casini Division
touching Saturn
VRETRNG +23 31 +1%0"s" 42973:42 | 1x5 scan along NA-CL
[Rings) 315/01:01 319/01:24 3497218 | A-ring, 6 ifgn/pt | WA-OR, 3L, &R,
: cL
RRPHA +1%0 13 #1 00 22 34574:19 | R Hour angle
L4 ring) 315/01:25 316/01:32 34974:28 | B2 = 2.1, HA = 1339 WA-CL, GR
YPRITMOS +1 00 22 +] 00 43 3497428 | 2x2 mosaic, centered NA-GR
'Sazurn) 319/01:22 319/07:53 34972:33 | at Lat = 5°, Long < WE-BL, VI, OR,
280° tHy "
|
YERETMOS +] 00 43 +1 07 08 34574-54 2x2 masaic, centered NA-GR :
fSaturn) 318/01:53 319/02:18 32975:2¢ | at Lat = 5°, Long 3 WA-BL, VI, OR,
280° £4,
OSHAV DIONE -1 01 09 + 01 21 34975:26 | Targeted RA/DEC NA=CL
319/02:13 319/02:30 34975 ;41
QPNAV RHZA £ 01 22 +1 01 31 - 94875:42 | Targetad RA/DEC KA-CL
.. 318/02:32 319/02:40 34975:53
Wpess (PKS) 0133 | 410138 34975:57
319/02:43 315/02:45 34375:5%
1
h o4
R8APE 41 07 29 +1 0113 | 34675:04 | 2 mosaics, Ist is | NE-OR, GR, UV,
VISON [lapetus) 319/02:48 319/04:23 | 3ee78:01 | 4, ifgm/pt; 2nd Vi, 5L, CL
is 1 ifgm/ps.1RIS .
centered i
POAYS <1 03 13 +1 03 48 54978:04 | 2 PRA and 1 PWS !
{oark rings) | 3123/04:25 312/04:58 34478:45 | frames, scan in |
1 dark rings, 18 ptsi
i 2 ifgm/pt. 3 frames
i 1 deen space off A-
{ i Ring |
: | ;
z3327 (Saturn)! =1 £330 i +1 04 31 3457847 : 1x12 scan, & ifgm/i  WA-VI, CL
31g/csiCe P 219/05:47 36379:32 | pt., west 0 e2s% e
! g scan Las = +13°
|
i




LOAL  ASTY page 2 of
|
LInK START END FOS i . SUPPQORT
KAk | TIME TINE CNT I FARGZTING IXAGING
F .
RPRET (Saturn) | +1C0ehn® +1905M 3" 326791 | 1x13 scan, & ifgm/
31e/08:41 319/06:23 | 3498031 pt, west to east
scan Lat = +20°
#23ZT {Saturn) | 7 05 14 +] 05 55 34580:33 1x13 scan, 4 ifgm/
315/08:2¢ 318/07:05 343987 :24 west to east scan
Lat = 30°
WPESE (PUS) +1 05 33 +1 0% 56 34981:24 |
319/07:05 319/07:08 34981:26
RPU/S /S Map)i +1 05 58 +1 16 31 34361:28 | Nested scans, 1x13
| 315/07:08 318/17:37 34388:03 followed by 1x13,
i 34944 .38 repezt 14 times
' nested ssans, 1x12
only, repeat 32
times
W23S4 (PWS) . 41 16 28 +1 16 30 34954:36 | -
31¢/17:3¢ 319/17:40 34994:38
YRNGMS Irings) | +1 16 31 +2 00 46 3498£:29 Narrow angle masaic NA-CL
318/17:41 319/01:56 35004 .37 of entire i1lumi- WA-VI, GR, OR,
nated ring plane 8L, CL
VISTLON ! =2 G0 48 +2 01 24 3500500 Mesazic, 9 positions, NA=VI, BL, OR,
ipetus) 320/307 138 320/02:35 3500545 4 ifgm/pt, IRIS | UV, CL wA-CL
centered
SEAXS {Saturn) | +2 01 30 +2 02 04 3500237 2 PRA and 7 PMS
320/02:40 320/3:14 35006:34 frames Saturn
: intagration,
Lat = +40°
U2R0F +2 02 04 +2 02 58 35005:35 2 VLO scans across
{Saturn) 220/03:14 320/04:0€ 35007:239 Saturn's North
pale in dark
55750 {in ?ignq) +2 0Z 57 +2 04 06 35007 :41 Saturn Radius/Hour! WA-3L, CL, GR,
{iafs, B-ring) 1 320/04:07 320/04:41 i 25008:23 | Angle SR= 1.73 " |
MA = 302° in Tighted
B-ring, drif: !
22720 {in dark)] =203 37 +2 D4 08 2500824 Saturn Radius/Hour‘ wh~BL, CL, GR
vieft, B ring) 1 -20/04:47 320/05:18 35009:07 angie Sk= 1.73 ,
’ HE = 3843° 1In dark
B-Ring, drift I
RE7CC +2 04 16 +2 04 34 33009:20 Saturn Radius/Hour! NA-CL, WA-CL
frisnt, 3-ring) 320/03:26 320/09:4¢ 35008:42 Angle SR = 1.73, |
HA = 140°, drifs
| .
3720 +2 08 32 2 Qf 20 23010:53 aturn Radias/Hour' NA-3L, OR, VI,
fgnt, 3-ring) 320/0£:42 320/07:30 33011:35 | Angle 57 = 1.73 CL WA-BL, &R,

!
Ho = 120°, (X |
scan, JE& f¥gm/pt. |

\
f

]

o



. LoAD  ASTT Page 3 of °
LINK E START 5 END ! FOS E —apACTIME | SUPPORT
KANE- | TIME | e | T | TARSETING 1 [MAGING
! i 1 i
29720 | sesta™ | «2forha” | 38011:58 | Lat/sub S/ Long | WA-GR
{Saturn-N. Polel 320/07:31 | 320/08:20 , 35012:57 | Lat = 77°, 1x3 scan,
: | 30 ifgn/pt
3?750 +2 0810 +2 08 27 35074:13 Lat/Sub §/C 1Bng
'3a=urn-N. Pole 320/08:2C 320/09:38 | 35074:3% Lat = 71.78°, 1x3
l scan, 10 ifgm/pt
25740 | +2 08 28 +2 09 27 35014:32 Lat/Sub S/C Long, NA-CL
'3zeurn-S. poiey 320/09:38 320/10:38 35015:48 Lat = -23.45° ! wA-BL, CL, VI,
! ' | A 1x7 scan, 12 iTgm/ | 0%, GR
pt
2p7C0 +2 09 28 +2 09 47 35015:50 Lat/Viewing Angle,
ISzsurn-wast 320/10:28 320/10:47 35016:14 jaz = 11.2, VW =
1imb) -51.30° 1x3 scan,
12 ifgm/pt l
30760 (Saturn- | 2 10 46 +2 11 33 35017:27 Lat/Viewing angle NA-CL
west Timb) 3206/11:38 320/12:43 35018:28 Lat = ©,92°, VW = | WA-CL
-54.75°, 1x3 scan
12 ifam/pt |
23700 (Seturn- | 2 11 33 ‘ +2 12 0% 1 3301827 tas/Sub $/C long, | NA-CL
Zenter) 320/12:4% t 320/13:13 , 35019:07 Lat = 12.§, Ix& WA-BL
! ! scan, 12 ifgm/pt | -
RPE/W +2 12 08 +2 15 4§ 1 33019:07 center of planet NA-GR, WA-BL,
'I/W Map) : 320/13:15 320/16:58 | 35023:46 with offsets 9x10 CH4 Vi, OR
‘ \ mosaic, 3 ifgm/pt
WoasA  (PWS) | +2 15 % +2 15 52 ' ] 35023:49 ¢ 1 +rame PWS
‘ 320/17:01 320/17-02 | 33023:51 |
' l
R2700 . (Saturn- ‘ +z 15 30 +2 16 18 | 23023:47 La+/Sub S/C Long
canter) | 320/17:00 320/17:28 35024:22 | Lat = 12.84°,
drift
2F720 (Saturn- \ +2 16 18 | +217 23 | 35024:23 | Lat/Viewing Angle | NA-BL, VI, &R
Cnes lime) | 320/17:28 | 320/18:33 © 33005:43 | Lat = 327, W = | WA-BL, VI, OR,
| | | 25.52¢, 1x7 sean, | (R,
| 1 12 ifgm/pt b
. l . . ) . . i
Y2ITLON 1«2 18 13 +2 18 50 1 25025:4% ; Center of Iapatus | NA-VI, BL, OR
{lapetus) | 320/19:23 320/20:00 l 35027:23 | centered for IRIS togR, Wy, CL,
\ | Drift \ WA-CL
ZPL/M | <2 18 3¢ +2 72 39 E 25027:37 | Center of Planet, NA-CR
(Z/W Map) i 320/20:05 320/23:48 g 35032:18 with ofTsets | WA=GR, 8L, Ty
, ‘ | ¢x10 mosaic 3 ifamist VI, CR '
! i :
\TPRASE L4222 40 +2 22 32 3503220 Center of Titan NE-VI, GR
ITiean) v 320/23:45 321/900:02 25032:3% cantered for IRIS ¢

|
i
l
1
|
|

drifs

I
I
i
!
3
i

-



integraticon, Lat
+39°

] LOAL A5 Page % of 2
LInK : STARY =ND FOS —a A= i SUPPQRY
NAHE, TIME Ting T PARGETING 1 TwacINg
222)S (Seturn) | =3%1 %™ 1 +3%01 0" | 35035:25 | 2 PRA and 1 PWS |
; 321/02:18 321/02:50 33036:06 frames, Saturn
i integration,
Lat = +43°
BTN (BN +3 01h¢1 +3 05 20 35036:06 Center of pianet, NA=-GPR
Mz3) 321/02:51 327/08:30 35080:40 | with offsets 9x10 | WA, BL, CHj
mosaic 3 f¥gm/pt
VESTLON +3 05 23 +3 06 G2 35060:44 fanter of lapetus vA-BL, OR, GR,
P 321/06:33 321/07:12 23041:32 Centarad for IRIS oy, CL, Vi
drifs Wa-CL
VESTLON +£ Q1 36 +4 02 18 35066:01 Center of lapetus | NA-VI, EL, OR,
flapetus) 322702146 322/03:25 35066:50 centered “or IRIS v, CL
drift WAE-CL
REANS {Seturn) ¢ +4 02 19 +4 02 36 35055:54 2 PRA and 1 PWS
322/03:2% 322/04:06 35057:40 Framas, 3aturn I,
integation, Lat = |
+45° i
|
IPANS (Saturn) o453 01 34 +5 02 09 35095:58 2 PRA and 1 PUS
L323/02:44 323/03:18 25096:42 frames, Saturn
\ integration, Lat =
| +39°
APAYS Saturn) ¢ 6 01 32 +5 02 0% 35125:55 2 PRA and 1 PWS
324/02:42 324/03:18 25126:47 frames, Saturn




- LOAL £372 Page 1 Q';’ 2
LInK § START | END |  FDS - | SUPPQRT.
RAME. . TIME TiME | ONT TARGETING 1 1hAGING
voMaS ' eoaMgors | 6522 esMs TS T33123:38 | 2x2's w/scan depar- | NA=CL, VI, GR,
: | 35152:28 | tures in Norzh WA-CL, GR, BL
. i : Hemisphere -
| !
APAXS | 6224517 6233708 35182:28 | +45° Lat - NA-VI, GR, BL
| 35153:32 WA-BL, CL, BR
VoMg | 7063742 | 7200557 3516217 | +43° Lat w/scan NA-VI, GP, BL
| : .- 25717908 departures WA-BL, CL, BR
ROAXS 7200615 §7 20 4 21 35179:08 | +45° Lat ;
15175:56 '
YPMOS £ 022050 | 8192218 35188:11 | +45° Lzt W/ NA-CL, VI, R,
35208:13 | departures BL
WA-BL, CL, GR
RPAYS 81922 18 | 820 13 08 25208:13 | Center of planet
3520%:17
RPIRC 911 0300 | 8142109 35227.49 | +48° Lat
33231:57
|
RPIRC 10 10 40 44 110 11 31 33 | 35258:25 | +45° Lat |
r |
RCAL (RPIRC) 11 0% 52 35 (17 0% 23 09 | 35281:28 | +43° Lat ’
| 33238:57
acal (Ad3. 11 0% 3¢ 56 |11 10 32 09 35285:05
Jeep Space) 35287:12 !
RCAL STarget 11 10 39 25 (11 14 13 09 25267119
Blate 38281 :47
RPAXS 1114 22 52 11118 32 21 15261:59 | +43° Lat
. 35257:17
RPAXP 12 05 18 24 112 12 18 27 25310:38 | Center
23331521
2DLXP '11 07 48 00 (1312717 08 35343:45 | Center §
35348:22 !
22AKP 12 07 24 49 |14 12 03 33 35373:16 | Center
i _ 35378:05
RDALD L 15 67 11 17 (15 11 38 45 15402:59 | Center -
35408 :39
25PAC | 1€ 07 0415 (18 08 25 08 | 35£32:5C | Center '
g | 2343¢:32 |
| - i ' !
3USUN | 1g 0826131160823 08 | 35234;23 ! Wish o 2xis port
: | 33433:44 | |
R 15 09 24 12 118 11 34 43 D o25235:43 } Certer
’ ! 1543534 | :
' |

vy



- | LOAL A572 55

0e 2 of 2
LInK g START ! END FOs i | SUPPORT
A { TIME | TIME cHT PARGETING | IMAGING
| ! ’
RPAXP 1796770308 1 1791 NegMsys 35062:48 | Center
! 35458:48
EDAXP © 18 06 57 42 18 11 &7 33 33468242 Center has VPMOOZI . NA-VI, BL, &R,
35498:43 following; IRIS Wa-CL
centered
RPAXP 19 07 04 07 19 1% 39 33 358522:50 Center has VPMOOZ NA-V1, BL, GR
35528:35 following; IRIS WA-CL
centered |
PPEYD 20 07 29 &4 20 171 34 45 3553322 Center
3555829
RPLXP 21 08 &85 20 21 11 29 57 35382.23 Center
33588:23
RPLXE 22 06 50 32 | 22 11 29 57 35812:33 Center has VPMOOZ NA-YI, BL, GR
28518.23 following; IRIS NA=CL
centered
PESUN 23 06 36 36 23 97 53 Q¢ 35842:41 With off axis port
35043:352
RRAYF ¢3 07 58 03 23 17 2% Q9 i 35643:55 Center has VPMOOZ | NA-VI, BL, 6R
5p4R:17 foilowing: IRIS NA-CL
centered
RELXE 24 05 &) &4 24 11 27 0% 33872:22 Center has VPMOOZ M&-VI, BL, GR,
35g78:12 foiloinwg; IRIS | NA-CL
centgred
REAXP 28 06 37 44 25 11 16 21 35702:17 | {enter has VYOMOOZ NA-YI, BL, GR,
35708:0¢ following; IRIS NA-CL
centered
BPEX? 26 06 32 35 26 11 11 33 35732:11 Center has YPMOGZ NA-VI, BL, GR,
following; IRIS Na-CL
centered
ALRXF 27 08 28 08 27 11 06 43 35782.03 Center nas VPMDGZ [ NA-VI, BL, GR,
35767:34 *0llowing; IRIS | ha-CL
centered ’
RHIUN 28 06 37 51 28 07 233 09 3579217 Uses oFf axis i
25783.27 Chablis |
APAR? ¢ 28 07 244 28 28 11 G2 45 [ 357¢3:41 Center has VPMOLUZ !
| | 28787:6% | fcTiowing; IRIS centered
! ! i
ZTAYE 25 7 41 56 2% 12 05 0% t 35827 .47 [ Center, Has YPMODOZ NA-VI, BL, &R,
© 33828:C7 | following; IRIS . Wh-CL : :
[ | centered :
I ) . i
R ¢ C Iz 31 11 55 =2 35REV . 2% 1 lenter. Hag VPMOTT NA-VI, BL, SR
| f | 352382:32 1 Foliowing; 18IS wa-ol

centerad

P L ) e T e TSt P el RIS 2205, e =Nl 19l




VTMCS /RTIRC
Y
VTHCSS

VASEN
V233N
VESIN
OPNAVs

UTBLM1/2

RTCOM

U7oce
Ingress
Tgress

VTPHASZ

OBSERVATIONS - SCIZNCE QEJECTIVES
cead in Chrenclogical Order]

-Titan imaging mosaie/IRIS composition study.

-High resolutian imaging with slebal coverage
ranging from entire i1Tuminated <isk <© specified
regions.

-Mapping of Titan's amosphere (and possibiy the
surface) o provide information vor photometric
and morphological studies.

-IRIS obtains compesition, a<maspheriz dynamics
and <amperziure informatien.

-High resoluticn longitude coverage of Dione.
-High resolution jongitude coverage of Enczladus.
-High resclution longitude coverage g7 Rhez.

-Op=ical navigation frames of satallitas o provide
accurate ephemeris date .

_UVS-Tizan brigns limp observation.

-Study of the hydrogen sigzribution zround Titan 0
determine its escape patviern.

-Measures alzitude profile ¢f Ti=an's atmospheric

zons+ituents,
-Includes supper: imaging.
~IRIS-Titan limb and solar study. —

~Data will provide load ~emocsition, high altitude
<emperature information and vertical diszribuzion
g% minor constituents. '

-BTCOM covers <ne soutn 1imb, west Yimh, =25t 14mb,
north pole. ' )
-Combined with TTWOC - loczl hour angie coverage for
atmospheric weve Tnvestigation; covers norih and south

poia. :
~UYS obtains norsth pole measursments.
~1BIS atmospheric scans tangent o Técan's imbd.
{{) Detarminasion of the ver<ical axzent oi the
atnospners, and
{({i) Determinzzion cf the relative mixing ratios of
+race constituents.

VS Titan-Sun cooulzation measyrement,
~Obzains aleitude profile of =ikapn's azmosphere Znd

{+s constituents.
-Includes supaers imaging.

-ISS-Tétan phase 2ngle stucy <o da¥ina and determine
specifis parvicle characterissics of Titan's atmesphers
such 2s:

{{) Aerosci-to-metnane mixin
height.

razis as & function of

fis)

e (1) Spatial veriation cf sarzicle properties.
ffj? {431) Heighs zzove <ne surface of Tne swrazsospneris
layer. : P
(iv) Variation of 2ercsol number gensizy witnin !
altituae.
-
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L7

T

b

VRN ES 2N /RRPHA

RRPHA

VIZ3N
RF2X2
V3S3h
RRCCO

REFEA

Vi2ZNz¥
YRINCKE
UsaLM

YRCASS

RPIRN
VIINZH

uprcis
R3zCL

1MOS
RRZOLD

~Nerrow=angie ring imaging.

-Righ resclution radia’l szzns 2zross the west ring
ansz2 and asress the rings 2t Saturn's sup-=space-
crzft longitude.

-Observations of the unilluminzte? ring ansz provides
the opportunity <o searzh for surface in homogeneities.

-Syb-spacecrzft scan provides <ransmission of Saturn's
"light" through the rings.

-IRIS obtains ring phasa angls data.

-IRIS ring pnase angie coveragas, .

-Datz will assist evaluazien of ring osacity and

tztion stztes of relatively large ring particles.
~High resoiutien longitude covarage of Mimas.

RIS Righ resolution Saturn 2x2 meszic.

-High resolution jongituce coverage of Tethys,

~IRIS C-ring colling study via 2 ¢ircumferantial ring
scan at nigh emission anglas <o destect particle
sizes in the 01-1 om rangs.

-IRIS planetary faaturz mesaie.

~Qbizins high resolution coverage at both the poles
and the equatorizl re2gion.

-Integration on 2 points, 2 of wnich 2re 2t the same
enission angle, 2 of which are a1 <he same lz:itude.

-Longitude coverage of $1Z.2 Dione-Trojan sztellite.

~Radial scan acrass Snzke's Division.

-High reselution imaging of ths F-ring, A-rin
edge, and ¢¥ the arsz in ané 2rcund Encke's
Division.

=IRIS cbtains RRPHA data.

~UVS-3aturn bright limb observation.

~Measures the altitude proTile of atmospheric
constitusnts through 2irglow emissions.

-Radial scan across Cassini's Division.

-High-rasoiution imaging of <he arez in and around
Cassini's Divisign on the unilluminzted side of
the ring plana, :

-Search for ring surface in homogeneities.

-Multi-color wide ancle coverage of the arez,

-IRIS obtzins RRPHA dasza.

-IRIS terminaterestudy via the south pelar region szan,

-Longituds coverags of "S-T1%, <he pg<her ¢7 the
co-orbiting szzellites,

-
E

© =UVS-Sazurn/3t2r occuitecion mezsurement.,

-Maps CH, density versus 21titude on Sazurn.

-Drife covers region frem 3000 mm off the bright
1imo o 7000 km on the planet.

-IRIS-Rhez eclipnse observations,

~Qbtain dztz or thermoohysizal propersies as well
2s layer thizkness of the satellite.

~High-resolution mylsi-spectral coverage ¢f Mimas.
-IRIS measyrsmant o5f Cering in <the dark,




UTROR
VASIN
YSSIN
RIRHZ
VIS3N
YeRIT

UPHAST

;;::E

YPHASE

Y158N
RRCR)

y2SIN
VaSEN
R40IO
VIONZW

VisIN
YRWSN

V238N
Rz202
V1S8R
VPSHAD

VASIN
v25IN
VISIN
RIMIM

1RIS obsains RTIRC data

<UVS-Titan auroral search.

-High resolution longitude coverage ¢f Dione.

-Migh resgiution longitude coverage cof Rhea-

-IRiS-Rhe2 phase angie and compasition mezsurements.

-High resolution longitude coverage of Rhea.

-I83 ratargetable moszics.

-Observations of specific regions or Saturn's desk
¢f dynamic, colorimesriz and/or nmorphological
interest.

-VS-Saturn phasa angie coverage.

~Dezerminz=ian ¢ hvdrogen ané nelium zbundance,
mixing, raiic, 2nd temperature,

~TRIS ah+ains dazz on Zar=h occultation exit point.
Usad to datermine atmespheric compasition by comparing
wish TRIS temperature protiia.

-Saturn-phase 2ngle coverage.

-Study of specific enission mareicle characteristics
of Sazurn's atmosphers. '

-Aerosol-to-mesnane mixing ratio 2s 2 function of
height in ths atmesphers .

-Spatial variation of parsicle properties, height
above the surface of stratospheric asrescl layer,
varizsion of aeroso] number density with 21titude.

-High-resclution Tengitude coverage of Mimas.

-I1R1S integrazion in the C-ring <o determine
ring composition opacity, temperalurs and particie
size (if in 10u Tange).

-Phass angle study with Tocus on nigh amission angles.

-0ptical density studies.

-High resolution Jongitude coverage of gnceladus.
-High resolusion longitude coverage of Dione.
-171S phase angie/compesition stucy cf Dione.
-Langituda coverage ¢¥ "5-10", one oF the co-orbizal
satellites,
-High resoluzien longitude coverage of Mimas.
-Wide-angie ring scan.
WA multi-color imaging %o provide photomeiric 2nc
exposure informazion 2bsut she unilluminazed rings.
-High reseluzion longituds csverage oY fnceladus,
-1R15 comoasiticn/phass 2ngie sovarage of Znceladus.
-High resolutzion longitude coverzge ¢f Mimas.
-Sasurn imaging through Ting shadow. ‘
-Desermination of opsizal <ransmission charasteristics
¢f the ring,
-Obsarvation of aTnospharic dissurbances caused by
<ne outline of the shadow.
-High resclution Jongitude coverage of Dione.
-Aigh resclution longizuds covarage of Inceladus.
&
)

Ll

-h

-High resolution lon¢itude coverage Mimas.
~IRTS prase angle/composition study of Mimas.




N

YRHIPHA
WPEs4

VRDSCAT

YRESCAT
RRU

RRCAS

UF DRK-

RROCC
L3TMOS

APYWES

YPHASZ

JRCPs

N I TN L N W P ST S R

AS3Z C2SZRVATIONS = SCIEZNCE GDALS
[Listed in Chronologizal Qrdar

-Fieids and particles mansauver.

~Acgquiras information on nlasma Fiow and particie
fluxes in the dirsctions other <han normaliy viewed
by the fixed >odyv ¥fialds and particle instrumenis.

-Rall only, ‘

-Imaginc of rings at high phase angles to charazterize
f?rhxcne size,

hign rate cata for PWS, -

-Fermits acgquisition of high-fregquency and high
“ime resoluticn dzta not grdinarily abtzined via
the Tow rate data. '

-UV5-Sun occultation measursments.

-Identification of major acmosoreriz constituents
and their 21titude profiles.

-Te.zscertain existence ef D-ring by looking for
forward scatterings by small particles in those
regiens.

-Same as VROSCAT, only in the I-ring region.

-3vudies (-ring cooling via 2 circumferentiazl ming
scan 2t high emission angies to detac: particle sizes
in 01-1lea range.

-Provides data on absoration in the Tassini Division
via north-south scans, ,

-Cbserves Cassini's division using the planet as
2 warm background,

-UVS-garxside opsarvations o Saturn,

~Sexzrzh for aurcra and 1nves fgatien of Pisneer
17 observations of enhancad polar emission.

-1RIS-Sun/ring o.-u1.3.1cn alibration.

-Higheresolution multi-spestral coverage 0% Dwon.,

~Cyelic combining 2' nigh-rzte dizz for PRA and 1°
high-rate daza for PWS.
~Provides high freguency and high <ime resgiuzion:
data not obsiined via low-rats daza.

-Saturn Phase/Imission angle observasion.

-Study oF specific parsicle charactaristics of Saturn's
atnosphars,

-Aerosol-tc-methane mixing ratio 2s & “unciion of
heignt in the atmesphers,

-Spatial variatien of particle properties heighs
dbove the surface of stratospheric zerosol laver,
variation of 2eross] number density with zitizuda.

-WW3=-ring plane crossing ooservation.

~Mezsurement of hydrogen distribusion by using
shadow o7 planet anc shadow of rings as emission
boundzrias,

-3earch for optizally thin ring ¢ff the edge of
the F.ring during ring-siane Sressing in 2 region
unabis <5 be explores via ground-bases cgsarvation,

-Aigh-rasaigtion muiti-soestrzl coverage oF Rhea.

-Meseie viilizes image mesicn compensztion <2 reguss
smear,

.-
ot
-

-2

=UVYS szarsh f5r hvdrogen near Rhea,
-H1gﬁ---sonuttcn lengituce coverzge of [apesus.
~iRIZ insegr2eion on garx sids ¢Ff Pnez,




YTDISRIS
ARPOPA

VRNESCN

UPROR

VRETRNG

RRZHA

RERHE
RPMOS

YPRITMOS

AZ32 ' |7
{Conz'd)

-155 saarch for Titan-ring/depris.

-IR1S opacity mearuremsenis, -

-Qbsarvation of the tharmal ssrucsture and vertical
dis=ribution in both iec2l wime and azcross 2 del/
Zone interface.

-Covers west/ezst limbs and center of Satumn.

-High-ressluytion radial scans across Lihe west ring
ansé and acress the rings at Saturn’s b-spacec-a..
Tongftude.

-Qbservations o unilluminased ring ansa provides the
cpportunity to se2rech for surfzce inhomogensities.
-Sub-spzcecrats sczn provides transmissien of Saturn’'s
"1ight" through the rings.

-UVS-Saturn auroral search.

-Measuremenss o7 air clow emissign from pelar regions;
and north/south symmeiry.

~-Dztermination of aizitude profile of emitiing
species and excitation mechanisms.

-18% "retargetzbie" ring observations.

-High resolutien imaging of the {liuminzted ring plane
within the orbit o Mimas,

~Regions selectad on thz sasis of dymamic, ccicrimetric
and/or margno1oc1ca| intarest

-Provides opportunity o se’rch For innar sateliites.
=IRIS ring phase angis spverage
~Daz2 Lo assist in the ev;1ua:ion «T ring ooacity MT.

and rotation states o7 relazively large particles.
~-IRIS-Rhea phase angle/composition measurements,
=IRIS nigh resciuticn planesary sguatorial mesaics,
-Observes variazions in latitude and emission zngles
on the nor:ih polar region.
-13S phass angie observeticns of Yitan,
-To define and datarmine soeciic particis characteristics
¥ Titan's azmoschers such as:
i} aergsol-to-methane mixing ration 25 2 function
of height.
{1} Spatial variztion ¢f parsicie properties.
i§1) Height a2bove =ne surfaca cT the stiratospheric iayar,
iv) Variation of 22rosol number density within
altitude.

<183 retargesabie planetary mesaics.
~Chservations ¢f saecific rezions on Saturn's Zisk
f dynamie, ccliorimetric and/or morpnoicgical

interess,

\\—.j




JET PROPULSION LABORATORY INTEROFFICZ MEMORANDUM
Yoyager-LH-81-13

May 14, 198

70: IRIS Team
FROM:  Linda Horn heauclier
SUBJECT: VOYAGER 2 SATURN ENCOUNTER LINK LISTS AND PLOTS

This package includes link lists for the CCS loads pertinent 1o IRIS and
graphics for loads B325, B551, and 8371. These loads cover the time
period which inciudes the inbound north/south map and the outbound nortih/
south map.

These designs will be the subject of discussions at the IRIS Team meeting
scheduled for Tuesday, Mey 26, at the Goddard Space Flight Center in
Dr. Rudolf Hanel's office. An agenda is attached for your information.

Plezse crizically review these designs and return gomments to me Dy the
end ¢f June. ! nope you like what you see!

LH:kb

tvachments

ce: . Conrath

. Cruikshank
. Flasar

. Hanel

. Kumar

. Kunde

. Pearl

. Pirragiia
. Samuelson
. Schenk

VO L, Cu =< 00X O W




8503 Page— of

RAKE TIME TIHE CNT TARGETING IMAGIHG
RCFOH -390 | 790 M™ § a28€3.41 | Flash-off heater oif
200/97:12 200/07:13 42868:42 | Replacement heater on
RCFQH -37:07:29 -27:07:28 42886:16 | Replacement heater offf
200/21:18 200:21:17 42886:}7 IRIS on
. B521
RCFOH | -20:22:00 | -22:22:40 | 43257:19 | IRIS off |
[ 213/06:0 | 213/06:10 43257:20 |Flash-¢ff heater on
8523
RCFOH -14:17:04 -14:17:03 43564:18 |Flash-off heater off
223/11:45 223/11:468 { 43564:1¢ |Repiacement Heater on
RCFOH -14.07:25 -14:07:24 43576:23 | Replacement heater off
(IRIS on) 223/271:25 223:21:26 43576:24 | IRIS on
!
RH3UN -13:23:44 -13:22:9 43585:58 | Near Sun, Sun <1.7° Elev.
(SUNCAL) 224/05:06 224/05:5% 43586:37 | IRIS on Sun .
43586:56 |Near Sun, Sun +1.7 flev.
43587:05 | End SUNCAL -
RPIRC | a13.22:3 | 1310922 43587:21 |On Saturn, above | none
(Saturn) 2246/06:12 224/09:27 £3591:26 |rings
RCAL -13:19:05 | -13:15:34 43591:47 |gLe101.58, AZ=-3.23
(Warm, dark 224/09:44 2241315 43596:10 10n dark target plate
target pIatep j
F
T
T
! :
|
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Lizy Int

8525 (2"9 Load in FE-2)

load Summary:

1. Boundaries: Start -39 20" 31™ 04®

81-234/06:53:35

End 215" 41" 28"
81-237/11:43:11

uration is 33 &M 50"

2. Reference Star: From s%art ﬂf %oad to -ld 1Ih 57" 375 - Canopus
From -19 11757™37°% to end of load - Miaplacidus

3, Saturn, satellite and ring observations plus a manuever form the
basis of B525. Significant events of B525 include a ring spoke
movie (13" duration), the North/South Map (1 rotation) and a
-3400 roll LFSMAN1). Titan closest approach is also. in this
Toad at -17"30m at a range of 665,000 km,

Potential Sequence Change Requests:

1. Add a scan call to each of the RR7CO observations to maintain
pointing in each of the targeted rings.

2. Modify replacement strip No. 1 to fill gore in N/S Map. {This
work has already been done by the S$SSD.)

3. Retarget IRIS's lone retargetable observation (-19h 19™).

AVAILABLE WORDS FOR UPDATE: 155
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L
Y

. 8525 Page 1 of 2
LINK START END FDS SUPPORT
NAWE TIME TIME CNT TARGETING TMAGLNG
RPIRC -3d07h57m -3d7h38m 43905:42 Center of Saturn None
(Saturn) 4% | 43906.:06
RP7CO -3:00:52 -2:23:52 43914:33 |LAT/Viewing Angie NA WA
(saturn- . : 43915:49  |Lat=15°, VW=-50°
West Limb)ﬁ .
RP7CO -2:21:01 -2:19:47 43919:22  |Lat/Sub S/C Long NA, WA
(Saturn- ' 43920:54  |Lat=10°
Center) - :
RP7CO -2:19:47 -2:18:47 43920:54  |Lat/Viewing Angle | NA, WA
(Saturn- 43922:10 Lat=15°%, VW=50° :
East Limb)
RP7CO -2:18:46 -2:17:46 43922:10 |Lat/Sub S/C Long NA, WA
{Saturn- 43923:26 Lat=-40°
South Pole)
, .
RP7CO -2:17:45 -2:16:45 43923:26  |Lat/Sub S/C Long NA, WA
{Saturn- 43924 :42 Lat=65° '
North Pole)
RR7CO -2:12:11 -2:11:01 43930:25 |Saturn Radius/Hour NA, WA
(B-Ring) _ 43331:52  |Angle SR=1.7,
' LHA=101°
RR7CO -2:10:41 -2:09:33 43932:16 Saturn Radius/Hour NA, WA
{A-Ring) 43933:41  [Angle SR=2.13
- LHA=101°
?R7CO 1 -2:08:13 -2:07:04 43935:21 iat?rnsga?iiSIHour
C-Rin 43936:48 ngle SR=1,
gl-73¢, LHA=101°
RPN/S -2:00:04 -1:23:16 43945:33 |Lat/Sub S/C Long WA
(Saturn 43946:33 Lat=80°
Replacement
Strip #1)
RPN/S -1:20:39 -1:19:55 43949:49  |Lat/Sub S/C Long WA
(Saturn- 43950:45 Lat= 80°
Replacement | - .
Strip#2)
RPN/S -1:19:08 -1:13:20 439571:42  |Lat/Sub S/C Long WA
(Saturn- 43058159 |Lat= 80° '
Part 1)
RPN/S -1:12:37 -1:09:51 43959:52 Lat/Sub S/C Long WA
(Saturn 43963:20 - |Lat= 8C°
Part 2}
RPN/S -1:09:14 .1:07:18 43964:05 |Lat/Sub S/C Long WA
(Saturn 43966:31 Lat= 80°
Part -3) ;




Days

296296
296-297
297-298
298-299
299-300
300-301
301-302
302-303
303~304
304-305
305-306
306-307
307-308
308-309
309-310
310-311
311-312
312-313
313-314
314-315
315-316
316-317
317-318
318-3138
318-319
319-320
320-321
321.322
322-323

FDSC

Start

34299.00
34312.00
34342.90
34373.00
345402.900
34432.00
34462.00
34492.00
34522.00
34552.00
34582.00
34612.00
34642.00
34672.00
34702.00
34732.00
34762.00
34793.00
34322.00
34352.00
34882.00
34912.00
34942.00
3494512
34971.70
35002.00
35033.00
35063.00
35392.00

Voyager 1

Finish Tape 1d.
34311,59 YGR3IO
34341.59 "
34372.59 VGR302
34401.59 "
34431.59 VGR303
34461.59 "
34491.99 VGR304
34521.59 "
34551.59 VGR305
34531.59 "
34611.59 VGR306
34641.59 "
34671.59 VGR307
34701.59 "
38731.59 YGR308
34761.59 "
34792.59 VGR309
3u821.59 "
34351.59 VGR310
34831.59 "
34911.59 VGR3I N
34g41.59 "
34945 .11 VGR312
34970.53 "
35001.59 YGR313
35032.79 "
35062.59 VGR3I14
35091.59 "
35122.59 YGR315

39
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733
1799 ;
1852
1855
1792/
1794,
1754
1657
1797
1786
1789
1781
1790
1738
1782
1773
1543
157
1785
1798
1745
1648
150
1344
1716
1828
1793
1735
1836




Days

225-227
227-229
229-231
231-232
232-233
233-235
235-2317
237-239
239-242
242-244
244246
246-247

FDSC

Start

43639.
.00
4376Q.
.00
43349.
43875.
43932.
43992.
44059,
44126.
44209,
44289,

43701

43821

a0

20

co
oo
0o
00
Qo
00
00
a0

Yoyager 2

Finish Tape Id, File #
43700.59 VGRUO 1
43759.59 YGRY402 1
43820.59 YGR403 1
43348.59 VGRUDYU 1
43875.59 VGRYOU 2
43931.59 VGRUOS 1
43991.59 VGRY06 1
4u058.57 VGRUOT 1
43125.59 VGR4OS 1
44208.5% VGRUO9 1
44268.59 VGRY10 1
bu284,07 YGRU1 1

40

# of Records

31666
3530
3446
1642
1405
3345
3461
3939
3967
4g0n
3562

303



APPENDIX D

REDUCED DATA RECORD (RDR) TAPE DESCRIPTION AND FORMAT
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Each standard magnetic tape contains completa IRIS records (header and
data) in ascending FDSC order. All records can be read using a standard IAM

FORTRAN unformatted READ statement:

DIMENSION RECIRD(2894)
READ (1) RECCORD

The first 500 bytes of each record are the header information, which is a mix
of full-word real values, full and half-word integers, and individual bytes.
The remaining 11,076 bytes are radiance data as a function of wavenumber, ‘and
are all full-word, real values.* A full-word ig four bytes (32 bits).

The following illustrates graphically an IRIS RDR record:

< 11,576 Bytes >
{—=500 Bytes=w~>< 11,076 Bytes ? T
{===125 Words-—-=>< 2,769 Words >
4 Header ¢ Radiance Values >

(in asecending wave number order)

*NOTE: Positional data for ring peinting were added at the end of each record
and occupy bytes 11505 - 11576, The radiances written over to
accommodagq this data eontained radiances far below the noise lavel (at T
» 4000 em ') to be useful. |
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The physical tape description aad corresponding IBM JCL is given in Table
D1.

Table D1. RDR Tape Description

184 JCL
Tracks: 9 Unit = 9TRACK
Density: 6250 BPI Den = 4
Label: No Label Label = (,NL)
Parity: 0dd
Record Format: Blocked, Variable Length* RECFM = VBS
Record Size: 11,580 Bytes** LRECL = 11530
Block Size: 11,584 Bytesh*# BLKSIZE = 11584

#Although the record format specifies variable length records,
all records on a tape are the same length (record size), VB3
format was used to conform to IBM FORTRAN unformatted READ/
WRITE requirements.

#¥Tncludes standard IBM 4 byte segment descriptor word,

#3#Tneludes standard IBM U byte block descriptor word.
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The contents of an RDR record are described in Table D2. Tne column

headings are:

Column

Column

Column

Column

Column

Column

1:

Field Number

Byte Location

Format

FI-SEDR Word

SP-SEDR Word

Description

a consecutive numbering of field quantities

for reference.

contains the relative byte number of each

word in the header

contains the FORTRAN descriptor for the
format of each word, e.g., R*4 = real four

byte variable.

contains the origin of the navigation data
from the fixed instrument SEDR data, NOTE:
Hone of these data was placed into the IRIS

header.

contains the origin of the navigation data
from the Scan Platform SEDR data, These

words are referenced in Appendix E.

a description of the field quantities.

44
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The abbreviations used in Table D2:

HK

IFY

PB

c8

®

L}

Housekeeping.

Interferogram

Picture Body. The body (planet or satellite) that the

IRIS instrument is pointing at at the time of observation.

Central Body. The planetary body at the center of the

planet-moon system (i.e., Jupiter, Saturn).

Defines intercept point of center of IRIS field of view
with surface of target body. If the instrument is pointed
off the limb {emission angle greater than 90 degrees), tha
Q5 data "looks good", but in fact is not.

S3/C = Spacecraft.

ASD = Angular Semi-Dlameter, The angle subtended in dagrees at

the spacecraft by the radius of the dise of the ohserved
body.

Saturnian Coordinate System 1: A coordinate system of reference which

rotates at the same rate as Saturn's magnetic
field,

The arrangement of the IRIS field of view is illustrated in Appendix E.

45




Table D2.

RDR Record Contents

RDR
FIELD BYTE FORMAT FI-SEDR SP-SEDR
NO. LOCATION WORD WORD WORD DESCRIPTION
1 1-4 %y Tape Creation Date (YY MM DD)
2 5=6 I*2 Record Type: Always 3
3 7-8 I%2 Calibration File Serial #
4 9-10 I#%2 Source EDR Tape # =N = Preliminary
+) = Final
5 11=-12 I1*2 Source Fixed Instrument SEDR Tape #
0 = None
=N = Predict
+N = Actual
6 13-14 I%2 Source Footprint SEDR Tape # 0 = None
-N = Predict
+N = Actual
7 15-16 Ie2 # of Records in Average - Always 1
8 17-20 I8y Starting FDSC Mod 216 e o ff“
9 2124 Iy Starting FDSC Mod 60 e
10 25~28 1%y Ending FDSC Mod 216 (Always = Field 8)
11 29-32 I*y Ending FDSC Mod 60 (Always = Field 9)
12 33-34 I*2 Spacecraft ID 1 = Voyager 1
2 = VYoyager 2
13 35-36 I*2 Data Mode from EDR Header: (10 = GS3 ete.)
4 37-38 I*2 Playback Flag 0 = Real Time
1 = Playback
15 39-40 I*2 Earth Received Time: Year
16 4142 I%2 Earth Received Time: Day
17 43-44 I*2 Earth Received Time: Hour
18 45-46 I#2 Earth Received Time: Minutes
19 47-48 I*2 Earth Received Time: Seconds
20 49-50 I*2 Data Source as in EDR (1 = Real Time ete.)
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21

22
23
24
.25
25

ar -

28

29
30
3
32
33
34
35
36
37
38

39
40

41,

42
43
ha
45
46
a7
48
49

51-52

53-54
55-56
57-58
59-60
61-62

- 63-64

65~66

67-68
69-70
T1-72
73-T4
75-T5
17-18
79-80
81-82
83-84
85-86

87-88
89-90
91-92

93-96

97-100
100-104
105-108
109-112
113-116
117-120
121-124

I*2

I*2
I*2
I*2
i*2
1%2
i*2
I*2

I*2
I#2
I%2
%2
I#*2
I*2
I%2
I%2
I*2
%2

I*2
1%2
I#2

R*Y
R#Y
R*Y
R*Y
R*Y
R#Y
R*Y
RAY

Golay Encoded Flag O

1

No

Yes

Phase Angie Serial # for Symmetrization

Spacecraft Event Time:
Spacecraft Event Time:
Spacecraft Event Time:
Spacecraft Event Time:
Spacecaraft Event Time:
Input by NORT File
Input by EDR Proc (Secet Flag)
"DSN Configuration 8 Bits (Low Order) as in EDR
DSN Station # 8 Bits (Low Order) as in EDR

0
1

Yea

Day

Hou
Min
Sec

r

r
ute

ond

Estimated Bit Error Count from EDR

DQSW Sums over 10 Groups for
Bits 4, 3, 1, 0 (See EDR DQSW)

t of Hinor Frames, Golay Corrected

# of Minor Frames Containing Missing Data

Reject Code: 0
1

2
3
4

# of Spikes, Corrected

0K

Too Many Spikes
Missing Data

Zero Peak
No IFM Present

Golay Bit Error Summation from EDR
Radiometer Data Present O

1

Integrated Radiometer from

o,
ol
v\
:v

Averages over HK Groups of

9 Temperature Channels

47
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50
51
52
53
54

55

56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
T
72
73
74
75

76

77

78
79

125-128
129-132
133
134
135

136

137-140
141-144
145=-148
149-152
153-156
157-160
161-161
165-1568
169-172
173-176
177-180
181-18%4
185-188
189-192
193-196
197-~200
201-204
205-208
209-212
213216

217-220

221=-224

225
226

R*4
R¥Y4
L#1
L¥4
L

L*1

R*Y4
R*4
R*Y
R*Y
R*Y
R*Y
R*Y
R*Y
R*4
R*Y
R*U
R*Y
R#Y
R*Y
R*Y
R#Y
R*Y
R*4
R*4
R*U

R*Y

R*4

L#1
L*1

Lock 1st Group HK LHK1 and LHK2 Logical and

Lock 2nd Group HK LHK3 and LHKY4 Logical and

Neon Delay Lock ND1 or ¥D2 or ND3 or NDA
Logical or

Motor Position Lock Control MP1 or MP2 or MP3 or
MP4 Logical or

8 Radiometer Samples Normal Gain (Watts)

8 Radiometer Samples High Gain {Watts)

Maximum of 8 Neon Samples (Volts)

Minimum of § Neon Samples {Volts)

Average Residual Square Difference of Phase Fit

Average 22 Micron Brightness Temperature
(400~500 e D)

Average 5 Hicron Brightness Temperaturée
(2000-2050 en )

Near IR Radiance (Voy. I - Not Used)

(Voy. II - Integrated Radiance
3600-3800 cn” )
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80 227 L% HK Present 4 Groups

81 228 L*
82 231.232 I*2
&3 233-234 I*2 EDR Subheader Without Spares
84 235-236 I%2
85 237=240 R*y X
86 241-244 R*4 Y
87 245-248 Ry Z Cartesian State of Spacecraft
88 249252 REY X Relative to Saturnian Magnetis Field
89  253-256  Rwy ¥
90  257-260 R*4 z )
91 261-264 Ry X
92 265-268 R*Y Y Cartesian State of Spacecraft
93 269-272 R*Y Z Saturn Centered, Saturn Mean Orbit and Prime
94 273-276  RMy X Heridian in Sun Direction
95  277-280 &%y ¥
96  281-284  R#y z
97 285-288 R*y 157 Saturn Latitude of Spacecraft
.98 289-292 R*y 158 Saturn Longitude of Spacecraft
99 293-296 A%y 159 .
100 297-316 R*Y Spare ”
101 317-320 R*4 2 CB Id.
02 321-324 R#4 36 Range CB - Sun (km)
103 325-328 R*4 176 40 Range S/C + CB (km)
104 329-332 R#Y 184 Angle a CB - Sun - S/C (Deg)
105 333-336 A%y 186 Angle a Sun - CB - S/C (Deg)
106 337-340 R*Y 239 Time Relative to Periapsis
107 347-344 R¥y 2 PB Id. IF PB is CB, PB = 0 !
108 3585-348 R¥*4 37 Range, PB + Sun
109 349-352 R#y 40 Range, S/C + CB
110 353-356 R¥Y4 41 Range, S/C - PB
m 357=360 R*Y 71 Range, S/C + PB Tangency Point
112 361-364 R#y 42 8/C Altitude Above PB
113 365-368 R*Y 43 PB Sub Solar Pt. Latitude
114 369-372 R#Y 4y PB Sub Solar Pt, Longitude
115 373-376 R#*y 45 PB Sub-3/C Pt, Lat,
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116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
1K}
132
133
134
135

136
137
138
139
140

141

142

183
144

145

377-380
381-384
385-388
389-392
393-396
397-400
501-404
405-408
409-412
413416
417-420
421-424

425-428

429-432
433-436
§37-440
441444
445448
489452
453456

457-460
461-4614
465«468
u69-472
473-476

477-480
4g1-484
189-486

487-488
489-492

R*Y
RoY
R*Y4
R#Y
R¥Y
R#Y
R%Y
R*4
R¥Y
R*4
R*4
R*Y

. R*4

R*4
R*4
™
I
%
I3
%y

%Y
M
18y
I*4
R¥Y4

R*4

R*Y

%2

%2
R*Y

46
47
48
70
4
75
76
(i
82

145/146
147/148
149/150
151/1%2
72/73

153/154
155/156
157/158
159/160

P8 Sub-3/C Pt. Long.

S/C Phase &

PB ASD

Optic Axis

Solar Elevation Angle for Q5 Point
Emission Angle for PB Q5 Point
Phase Angle for PB Q5 Point

Sun Azimuth Angle for PB Q5 Point
Local Time (hr) for P3 Q5 Point
CB Lat. of PB

CB Long. of PB (Jup. Sys. I)

CB Long. of PB (Jup. Sys. 11D)

Cartesian State of PB
Relative to Saturnian Magnetic Fleld
Qt Lat. & Long., System 3, for Line Count 350
Q2 Lat. & Long., System 3, for Line Count 350
Q3 Lat. & Long., System 3, for Line Count 350
QY4 Lat. & Long., System 3, for Line Count 3.
Q5 Lat. & Long., System 3, for Line Count 350
The Q5 point is the center point for the
IRIS field of view
Q6 Lat. & Long., System 3, for Line Count 350

I

Q7 Lat. & Long., System 3, for Line Count 350
Q8 Lat. & Long., System 3, for Line Count 350
Q9 Lat. & Long., System 3, for Line Count 350
Integrated Radiance Across Spectrum

(175. to 2500 em™ )
Wave # at First Data Point,

(Always 150,18 ca™ )
Wave # Spacing between Data Points,

(Always 1,3905% en™ D) '
# of Data Points, (Always 2769)
Scan Platform in Motion Flag - Not Used
Emission Angle for Line Count 750
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146

147
148
149

2907

2908

2909

2910
291
2912
2913
2914
2915
2916
2917

2913
2919
2920
2921
2922
2923
2924
2925

493-496
497-500

501-504
505-508

11501-11504

11505-11508

11509-11512

11513=11516

11517-11520

11521=11524
11525-11528
11529-11532
11533-11536
11537-11540
11541-11544

11545-11548
11549-11552
11553-11556
11557=11560
11561-11564
11565-11568
11569-11572
11573-11576

I#y

R*4
R*4

R*4

R4

R¥Y

Q5 Lat. & Long., System 3, for Line
Count 750
Spare
Radiance Value of First Data Point (‘J'a'/cmz/m‘/cﬂ‘l—1
Radiance Value of Second Data Point

{Always at 151.57 cm_1)

Radiance Value of Last Data Point
(Always at 3975.47 cm")

Q1 Range from Saturn Center of Q1 Point on Saturn
Rings (km) for Linecount 350

Q1 Saturn Rings Intercept Q1 Point Local Hour
Angle for Count 350

Q2

Q2

Q3

Q3

Q4

Qb

Q5

Q5 The Q5 Point is the Center Point for the IRIS
Field of View '

Q6

Q6

Q7

Q7

Q8

Q8

Q9

Q9
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The following example depicts cne way to identify individual RDR fiald
quantities:

LOGICAL*1 BYTE

INTEGER*2 I2VAL

INTEGER*4 Iuval

REAL™4 RECORD, RAD, HEADER

DIMENSION RECORD(28G4), BYTE(500), I2VAL(250), Iu4VAL(125),

A HEADER(125), RAD(2769)

EQJIVALENCE (RECORD(1), HEADER(1)),
A (HEADER(1), BYTE(1), I2VAL(1), I4VAL(1)),
B (RECORD(126), RAD(1))

Each data element can then be addressed simply by using the variable name
associated with its type,

- Since radiances only are stored in the data portion of the record (i.e.,
no associated wavenumber), the corresponding wavenumber must be computed using
the 3 header fields:

REAL®Y Field #141 Starting Wave No. (Word #120)
REAL®Y Field #142 Wave No, Spacing (Word #121)
INTEGER®2 Field #143 No. of Data Points (Half-Word #243)

The following is one way to calculate and store these values for use with
their corresponding radiances, using the above data definition statements to

head the program:

DIMENSION WAVE (2759)

WAVE(1) = RECORD(120)

D4UN = RECORD(121}

N = I2VAL(243)

DO 100 I = 2,N

AAVE (I) = FLOAT (I-1) ®DWM + WAVE(1)
100 CONTINUE

(The number of data points (N) will always be 2759.]
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The decimal FDSC can be caleulated in the following manner (it is recomm2nded

that FDSC be a double precision variable).

REAL*§ FDSC
FDSC = DFLOAT (I4VAL(5)*100 + I4VAL(6)) * 0.01DO0

The decimal latitudes and longitudes of all the Q points (IRIS FOV
descriptors) for both line counts 350 and 750 can be calculatad as follows,
The data are stored in the record as packed integers (I*) ... AAAAAA BBBABB
Wwhere AAAAA is the latitude (-90.00 to +30.00) and BBBBB is the longitude (0.0
to 360.00) and 'A' rapresents the implied decimal point.

Example Q5 latitude and longitude calculation for line count 350.
REAL®Y Q5LAT, Q5SLON

QSLAT FLOAT (T4VALC114)/100000) * 0,01
QSLON FLOAT (MOD{IABS(I4VAL(114))},100000)) * 0.01
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APPENDIX E

SUPPLEMENTARY EXPERIMENTER DATA -

RECORD (SEDR) DESCRIPTION
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Profosed R/T SwEws N B57 V2 Saturn
~44 090
T (DSEw To EL= 9430 Az = 209.34 ASAP (toumand our ~ Ipu POT)
— PROVIDES UVS DRIET THROUGH PART OF RiNG(SHADOWED FogTion
— WIDE ANGHE CVERS MOST OF RNGS
- GHOURS oF DRIFT approx § s hese
~ 44100 (44 09741 SLEw? ) (44 099. 41 sz.ew’-’) _
@ Swem To EL=9136  (toumans oUT ~ P PDT) 7 ol o
— RNG CoveracE FOR ALL A i
— PRS)DRIFT From zw-rae?b@g Ecauoe— To F RING.
- 12 poukS of DRIFT.
n 44 1L (44 WG, 53 Stew * > L.00(S AS THUUGE 60 (RG ONTe l') (beﬁK !254:
(DS To EL=939%  (comumnd oo ~ TAM PDT SATURDAY)
— PLANET CoverpcE FOR ALL.
- PPS VVS, IR S DRIFT ACLOSS PLANET
~ 2¢ ﬁooﬂ& of DRIFT.
~44142 (4414144 SLEW 16 crner 'TARGET)
Stew 7o EL=949%  (COMMAND OUT ~ 7AM POT sowa\!B
— VRMOV CONTRAGE FOR #LL , KPEOE For IRIS
— W suT PROBABLY (NCLY D€3 -80° LAT
— 48 HouRS of DRIFT.
~f4202 .
B SLewTo €EL= T FoR TiNg PeRioD FRou eNd of BET7/ To
PHoEBE MOVIE FOR PLANGT COVERAGE.

EOM. 28 MG 198/
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_ Link START END FOS S | SUPPORT
U oNaE TiMg TIHE ! NT TARGETING THAGING
; !
RPAXS +797M6" a7%¢8"" 44237:13 | Lat=-45°, Long= | None
(Saturn) 84238:35 | sub §/¢C
RPIRC +8 11 07 +8 13 25 44259:32 Lat = -45°, Long= WA (1)
{Saturn) 44282:25 | sub $/¢C
RPAYS +8 18 03 +8 2015 - 44268:1 .o None
(Setu=n) 44270:5
RPAXS | +9 20 34 +9 22 2% 44301:20 "o None
{Saturn) . 44303:40
RPIRC +10 15 28 +10 20 56 44326:13 mot None
(Saturn) 4433748
RPIRC +10 21 06 +11 05 12 44332:01 "o None
(Saturn) 44342:08
RSPAC +11 05 16 +11 06 12 4434213 FL=120°, AZ=-3.23° | None
(Deep Space) 44343:23 Deep ‘space just off)
target plate
RCAL +11 06 13 +11 11 09 44343:24 EL=101,58°, None
{Warm, Dark 44349:34 AZ=-3.23°
Target Plate)
velIT +#11 12 59 +11 23 12 44357 :51 Imaging of Lit Many NA & WA
(Saturmn) ' 44364:35 part of Saturn.
IRIS goes to
Lat=-45°, Long=Sud
$/C during 1SS
readout,
RPIRC +12 06 46 +12 13 00 44374:05 Lat==45°, Long=Sub | None
(Saturn) 44381:54 5/C
yPLIT +12 13 0% +12 23 22 44381:54 Imaging of Lit part] Many NA & WA
(Saturn) 4439451 of Saturn. IRIS
goes to Lat¥45°,
T Sub S/C long during
1SS readout
RPIRC +13 18 00 +13 19 41 44418:07 None
(8aturn) 44420:14
VPLIT 41319 44 +14 02 04 44420:19 | Imaging of Lit part Many NA & WA
(Saturn) 44428:14 | of Saturn. IRIS
goes to Lat=-45°,
Long=Sub 5/C,
' during [SS readout
RPIRC +14 22 04 +14 14 12 44428:14 None
"“aturn) 44443:24
yPLIT +14 14 12 +15 00 20 4444324 Same as previous
(Saturn) 44456:03 | VYPLIT

»



LUAL p572 Page 3 of 3
LINK START | END F0S e | T SUPPORT
NAE ! TIME | TIHE eNT TARGETING TMAGING
RPIRC +15 00 20 +15 03 26 44456103 None -
(Saturn) 4445958
RPIRC +15 10 38 +15 12 3§ 44468 :55
(Saturn) 84471:23
VPLIT +15 12 42 +15 22 48 4447131 | Imaging of Lit part Many NA & WA
(Saturn) 44484:08 |of Saturn. IRIS
goes to Lat=-45°,
Longx=Sub S/C, during
155 readout.
RPAXS +15 22 58 +15 00 Q3 44484:20 |Lat=-45°, Long=Sub | None
{Saturn) 44485 :42 s/C
RHSUN +16 07 40 +16 08 33 44495:13 |Near Sun, Sun +1.7°
(Suncal} Elev. o
44495:52 | IRIS on Sun
44496:12 |Near Sun, Sun +#1.7°
Elev.
44496:20 |End Suncal
RPIRC +16 08 37 +16 14 00 44496:24
(Saturn) 44503:08
yPLIT +16 14 05 +17 00 N 44503:15 | (Same as previous |Many NA & WA
{Saturn) 44515:52 VPLIT)
RPIRC +17 05 55 +17 12 50 44523:01 |Lat=-45°, Long=Sub |None
{saturn) 44531 :41 s/C
RPIRC +18 01 46 +18 05 2% 44547 :51
{Saturn) 44552 :25
RPIRC +18 11 14 +18 12 56 44559:40
(Saturn) 44561 :47
RPIRC +16 07 29 +18 12 35 44584:59 | Center of Saturn None
(Saturn) 44591:22
RPIRC +20 07 20 +20 12 91 44614:47 | Center of Saturn None
(Saturn) 44621 :42
RPIRC +21 07 15 +21 12 48 A4644:471 | Center of Saturn None
{saturn) 4465148
RPIRC +22 07 20 +22 12 32 44674:47 | Center of Saturn None
(Saturn) 44681:19
RHSUN +23 07 07 +23 08 00 44704:32 | Near Sun, Sun +1.7° Elev
{SunCal) ' 44705:11 | IRIS on Sun None
44705:31 {Near Sun, Sun +1.7° ;lev.
44705:36 |End Suncal
| r
RPIRC +23 08 04 +23 12 19 44705:43 | Center of Saturn | None
(Saturn) - 44711:02

t



LOAL pz9p Page 3 of 3
LINK | START | END FOS cappe SUPPORT.
RAKE LT TIHE CNT TARGETING THAGING
| RPIRC 424 07 04 | 42412 37 144736:27 | Center of Saturn. | None
{Saturn) 44747 :25
RPIRC +25 07 07 +25 12 34 44764 .31 Center of Saturn None
{Saturn) 4477121
RPIRC +26 07 06 +25 12 28 44794:30 Center of Saturn None
(Saturn) 44801:14
RPIRC +27 06 38 +27 12 17 44824 .20 Center of Saturn None
(Saturn) 44831:00 | Saturn size compara-
ble to I[RIS field of
view
RPIRC +28 07 00 +28 12 21 44854.23 LCenter of Saturn None
(Saturn) 44861:03 Saturn size com-
parable to IRIS FOV.
REIRC +29 06 48 +26 12 18 42884 :08 Center of Saturn None
{Saturn) 44881:01 Saturn size compara-
ble t¢ IRIS FOV
RHSUN +30 06 53 +30 07 46 £4914:14 Near Sun, Sun +1.,7° Elev,
(Suncal} : 4491453 IRIS on Sun
44915:13 Near Sun, Sun +1.7° Elev,
£4915:21 End Suncal
RPIRC +30 Q7 &% +3313 00 44915:25 Center of Saturm

{Saturn)




The following pointing was proposed to subs
period » 44090 to » 44202 after the scan platfor

is mounted, failed to slew properly in azimuth when

encounter Saturn occultation.

titute for post encounter
m, on which the IRI3 instrument

emarging from post



LOAD p571 Page 1 of
LInNK START END FDS —amam SUPPORT
NAHE TIME TlHE CNT TARGITING THAGING
RSPAC i 193he3m 193%™ 22040116 | oS background none
(Deep Space) 44040:24
PROPHT 1:03:52 1:05:25 44040:28 Saturn Radius/ LocaliNA,WA
(Rings) Hour Angle SR=2,36°
LHA=180°
44042 :04 3 FC/PT end
44042 .25 1 FC/PT end
VSRHEA 1:05:26 1:05:44 44047.28 Center of Planet NA, WA
(Rhea) 44042:48 :
RPN/S 1:05:45 1:10:8 44042:45 Lat/Hour Angle NA, WA
(Saturn Part 44049:12 Lat=17°, LHA=80°
1) One frame in C-Ring
while on Saturn eveny
29 frames 1x13 scan
1x11 scan
Nested scans 1FC/PT
RPN/S 1:10:5% 1:16:44 4404%:12 Lat/Hour Angle
{Saturn- 44056:34 Lat=5°, LHA=80°
Part 2) 1x11 Scan
1x8 Scan
Nested Scans
T FC/PT
VTITAN 1:18:91 1:18:20 44058:09 NA
(TITAN) : 44058:33
RPMES 1:18:21 1:27:28 4405834 Drift on South NA WA
(Saturn~ 44062:28 Pole
South Pole) Lat/Sub §/C Long
Lat=-88° '
VPRET 1:22:57 1:23:24 44064:19 N/S Retargetable NA, WA
(Saturn) 44064:54 | scan
Lat/Hour Angle
Lat=0°, LHA=120°¢
3 FC/PT
YPRET 1:23:25 1:23:59 44064:54 N/S Retargetable NA, WA
{Saturn} 44065:37 | Scan
Lat/Hour Angle
Lat=Q°, [4A=120°
3 FC/PT
RSPAC 2:01:83 2:03:15 44068:00 During FSMANE none
{Deep Space) 44969 :40 manuever
RR7CO 2:04:22 2:08:29 44071 :06 Saturn Radfus/Hour MNA, WA
{C-Ring). 44072:30 | Angle
SR=1.39 LHA=163°
28 FC/PT



LOAD B571 Page z of -
LINK 1 START END | FDS pewrye SUPPORT
NAFE | TiMe TiME CNT TARGETING IMASING
RR7C0 :05:30 2:06:40 [ 44072:30 | Satur- Radius/Hour [NA, WA
(A-Ring) 44073:58 | Angle ;
SR=? .15 LHA=185°
28 FC/PT
RR7CO :07:36 2:08:49 44075:08 Saturn Radius/Hour [NA, WA
(B-Ring) 44076:40 | Angle
SR=1.76, LHA=163°
28 FC/PT
YTITAN :08:50 2:09:10 44076:47 NA
(TITAN) 44077 :07
RP7CO :09:11 2:10:20 4407707 Lat/Sub S/C Long INA, WA
(Saturn- 44078:33 Lat=-82°
South Pole} Drift
RP7CO :10:29 2:11:48 44078:33 Lat/Viewing Angie INA, WA
(Saturn 44080:21 . ! Lat=-4®, Vi=52,5°
East Limb) Drife
RP7CO $12:57 . 2:14:13 44087 :49 Lat/Sub S/C Long NA, WA
(Saturn 44083:25 Lat=.2°
center Drift
RP7CO 115:04 2:16:16 44084:28 | Lat/Viewing Angle |None
{Saturn- 44085:58 Lat=-4°, VYW=.52 5°
Wast Limb) | Drift
VPRET :18:16 2:16:35 44085:58 N/S Retargetable NA/WA
(Satum) 44086:22 Scan
! Lat/Hour Angle
Lat=0°, LKEA=120°
3 FC/PT
YPRET :02:34 3:03:0 44068:50 N/S Retargetable NA/WA
(Saturn) 44099:25 Scan
Lat/Hour Angle
Lat=0°, LHA=128°
3 FC/PT
RPIRC :03:01 3:04:42 44099:25 Lat/Hour Angle None
(Saturn) 44101 :31 Lat=-57°, LHA=75°
' Drift
RPIRC :04:42 3:06:52 44101:31 Lat/Hour Angle None
(Saturn) 44704:13 Lat=-57°, LHA=73¢
Drift
VTITAN :0€:52 3:07:12 42104:13 INA
(TITAN} - 44104:33
i
1




LOADBST] Page 3 of ,
_LInk START END | FDS e SUPPORT
T ONAME TIME TikE { CNT TARGETING 1 TMAGING
f
YPRET 3:07:12 3:07:43 | 44104:38 | N/S Retargetable  {NA, WA
{Saturn) 44105:17 Sean
Lat/Hour Angle
Lat=0°, LHA=120°
5 3 FC/PT
RPIRC 3:07:43 3:08:56 48105:17 Lat/Hour Angle
{Saturn} 44106:48 | Lat=-57°, LHA=75®
Drift
RPIRC 3:09:43 3:12:22 44707:47 Lat/Hour Angle None
(Saturn) 44111:06 Lat=-57°, LKA=7%°
Drift
RPIRC 3:12:37 3:14:20 44111:24 Lat/Hour Angle None
(Saturn) 4411333 Lat=-57°, LHA=75°
Drift
RPIRC 3:15:14 3:17:24 44114:40 | Lat/Hour Angle None
(Saturn) 44117:24 | Lats-57°,LHA=75°
VBRET 3:17:25 3:17:47 44117:24 N/S Retargetable NA, WA
(Saturn) 44117:52 | Lat/Hour Angle
Lat=0°, LHA=120°
3 FC/PT )
YPRET 3:18:02 3:18:228 44118:10 N/S Retargetable NA, WA
(Saturn) : 44118:43 Scan La%/Hour Angle
Lat=0° LHA-720°
3 FC/PT
RPIRC 3:19:19 3:20:22 44116447 Lat/Hour Angle None
(Saturn) 44121 :06 Lat=-57°, LHA=75°
RPIRC 4:04:06 4:05:00 44130:45 Lat/Sub 5/C Long None
(Saturn} . 2413152 Lat=-45°
RPIRC 4.06:03 4:06:5% 44133:12 Lat/Sub S/C Long None
(Saturn) 44134:17 Lat=-45°
VTITAN 4:10:04 4:10:25 44138:12 KA
(Titan) 44138:39
RPIRC 4:13:41 4:14:53 4414244 Lat/Sub §/C Long None
(Saturn) : 4414415 Lat=-48°
RPIRC §:5:21 §:12:48 44182:20 Lat/Sub S/C Long WA
{Saturn) 44171 :43 Lat=-45°
During VRMOY




| ]
| LOAL gem Page, Vo_f 4

LInK START ZND | DS N SUPPORT

RANE TIME e | o TWRGETING | Juagine
RPIRC 5:12:52 §:01:58 |42171:43  |Lat/Sub $/C Long { WA T
{Saturn) 44188:06 lat=-45° 1

During VRMOV

RPIRC §:02:49 §:04:56 44189:09  iLat/Sub S/C Long None
{Saturn) 441971:48  |Lat=-45°
RPIRC §:04:56 §:15:47 44791:48  |Lat/Sub S/C Long WA
(Saturn) 44205:22  |Lat=-45°
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Attactment D

Scen Platform Instrument
SE}?R FOV Definitions -

. -
.

The Following figure illustretes the gecmetry of the field-of-view (FOV)
that will be modelled for each scan platform instrument on the SEDR.

Pl . P2,Q2 3
]

o | N

oo Qh_'l P54Q5 oQ6 ¢ 76 .

. I +
: _Q‘T\ /Q9
- g '

°
7 PE,Q8 _ P
Instrument FOV Definition
ISS {All Images) Rectangle (Pl, P3, P5, F7 & F9)
IRIS (Far Encounter) ' Point (QS)
IRIS (Near Encounter) Circle (Ql - Q9)
UVS (ALL Images)  Line (P2, P5, 28)
PPS (ALl Images) . Point (P5)
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~ ATTACHMENT E

BMESQ -TO- ECL50
rransformation Matrix
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nstrument Peculiar Zlock

WORD DESCRIPTION UNITS TYPE
1 - 2 | Planetodetic Latitude and Longitude of;QQ Point Deg E
3 - 4 | Planetodecic Latitude and Longitude of Q2 Point Deg E
5 - 6 | Planstodetic Latitude and Longitude of Q3 Point Deg E
7 - 8 |Planetodetic Lati*ude and Longitude of Q4 Point Deg E
9 - 10 | Planetodetic Latitude and Longitude of Q6 Point Deg E
11 - 12 {Planetodetic Latitude and Longitude of Q7 Point Deg E
13 - 14 }Planetodetic Latitude and Longitude of Q8 Point Deg E
15 = 16 | Planetodetic Latitude and Longitude of Q9 Point Deg E
17 - 18 * Range from Saturn center ;nd hour angle of Qi point on km/deg E
Saturn Rings ;
Range from Saturn center and hour angle of Q2 point on c
- * . .
19 =20 Saturn Rings km/deg —
21 - 0% Rangz from Saturn center and hour angle of Q3 point on km/deg 3
S3atyrn Rings -
Range from Saturn center and hour angle of Q4 point on =
- %
B- Siturn Rings km/ deg )
25 - 26 # Range from Saturn center and hour angle of Q6 point on km/deg E
-} Seturn Rings -
Renge from Saturn center and hour angle of Q7 point on =
27 - 28 km/deg c
Saturn Rings -
9= IS - N - .
29 « 30 JRence from Saturn center and hour angle of Q8 point on km/deg £
" | Szturn Rings ‘ -
D ey = - - e
5 - 32 JRenge frem Saturn center and hour angle of Q9 point on kes/ deg .
Szturn Rings SVEDUIUNE
33 - 60 {Srires o
* Ping czlculztions are dune anly in the Saturian sys<em and are done all th-ough <%:
Cxturn nirisd ragardless of wheinhnr the riags are in view or not.
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Attachment D C = 25 -

IRLS Instrument PecJliar Block Format

Hotes:
1) The arrangement of the Q points is given in Attachment 6.
The periphery Q points (Q1-Q4 and Q6-Q9) define the IRIS
.25 dagree field-of-view (FQV) and are placed nominally
45 degrees apart. The Q5 point-defines the IRIS optic
axis and all associated geometry for this point is given
in the common block format.

2) .The IRIS Instrument Peculiar Block will only be produced
in the near encounter periods of the mission. The instrument
‘peculiar block will be generated whenever twice the picture
body angular semi-diameter equals or exceeds the IRIS angular
FOQ (.25 degree).

—



22.3
BTTACH MENT C

FI&urE 9 SEpre WORD qé




-zj-

ATTACHMENT D

I21S Instrument Peculiar
Block Format
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Attachment C

g - PLANETODETIC LATITUDE
TCONDARY DEFINITION

FIGURE
or SUBSPACECRAFT POINT 3Y &

-y
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Attachment C
FLAXET i
NORTH
SUB-S/C :
POINT : ECLIPTIC
W | ; NORTH
VYector normal to
surface at intercept/ \
tangeny point (PS5 Point) (81)
(+ out of pege) 2
: A
(79)~ /

‘ - —
" SMEAR —
DIRECTION & 4
AT P5 1S5(72)
(Tv oxy)

DIRECTION All azimuth engles are measured in
- the clockwise direction about the
. vector normzl to the surface zt the
" intercept/tangency point in the plane
tangent to the surface at that point.
All of the angles are measured from
the P5-F6 vector.
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Atcachment C

TELEMETRY USE CCLE

Tablie C=2

OCTAL NUMBER
POSITION - DESCRIPTICN
LEFT TO RIGET

1% ' Piteh Limit Cycle Positien
2 : vaw Limit Cycle Position
3 Roll Limit Cycle Position
4 | Scan Platform Elevation

Scan Platform Azimuth
Pitch Limit Cycle Rate

Yaw Limit Cycle Rate

w =~ o WU

Roll Limit Cycle Rate

* a|ways zero [f no limi+ cycle correction Is applied.

MS3 1.$B
Octal
‘ Words b 2 3 4 5 & 7 8
Binary . l
Bi ts ' Y Y 3 - o
9 T ‘1

When these bits are set telemetry is used.
When they are not set predicts are used,
All other bits are zero.
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Attachment C

Picture Body/Central Body Identification

A 3 digit integer is used to identify the picture and central
hodies in WORD 2 of each SEDR logical record (footprint). This
cuantity is present in each logical reccrd due to the possibility .
of more than one picture body being represented on a given SEDR
Zile. The identifier takes the following form: SSP, where SS
refers to the satellite number if the picture body is a satellite,
and P refers to the planet number. The planet number refers to
one of the nine major plamets in the solar system in order of
distance from the sun. I£ no satellite number is specified, the
picture body for the SEDR record is the planet. Also, the planet
number always refers to the SEDR central body. The following table
gives the picture body/central body possibilities for Jupiter and
Saturn.

PICTURE BODY CENTRAL BODY SSP (SZDR

NAME NO. (SS) NAME NO. (P) WORD 2)
Earth 0 Earth 3 3
Moen .1 Earth 3 13
Jupiter 0 Jupiter 5 3
Io 1 Jupiter 5 15
Buropa 2 Jupiter 5 25
Ganymede 3 Jupiter 5 35
Calliste 4 Jupiter 5 45
Amalthea 5 Jupiter 5 85
Hestia 6 Jupiter 5 65
Hera 7 Jupiter 5 75
Posaidon 8 Jupiter 5 85
Hades 9 Jupiter 5 85
Demeter 10 Jupiter ) 105
Pan 1l Jupiter 5 115
Adrastea 12 Jupiter 5 125
Saturn 0 Saturn & 6
Janus 1 Saturn 6 16
Mimas 2 Saturn & 26
Enceladus 3 Saturn 6 36
Tethys 4 Saturn 6 46
Dicne 5 Saturn 6 36
Rhea 6 ‘Saturn 6 66
Titan 7 Satuzrn 6 76
Hyperion 8 Saturn 6 86
lapetus 9 Satuzn 6 96
Phoebe 10 Saturn & 106
21640 (510} Sl Saturn 6 316
81640 (S1l) 352 Saturn 6 526
Dione-3 54 Saturn 6 34

TABLE C=-1




POSITIVE
CROSS
ELEVATION

P4

-G ) -

Attachment B

POSITIVE ELEVATION

—
Pl P2 P3
L, o - -9
L ] ® P5 i P6
L — »
P17 )=} P9

The above is based on the IS8 FOV.
See Attachment D for the FOV of
the other instruments.

TABLE B-l1 OFFSET ANGLE CONVENTIONS
AS VIEWED BY TEE INSTRUMENT
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Scan Platfomm instnmenf
SEDR Common Bleck Formst

The Pigures which follow the common nlock format present graphically some

of Lhe SEDR parameters which appeer in the format. It is hoped that these
#igures will gid the reader to better understend wheb sach SEDR quantity

represents to avoid confusion in +he future and to help in preseunt dis-

cussions end negotiations of the SEDR contents. Note thet the symbols

on ezch figure have 2 number in parenthesis gppended which indicates the

word pumber in the common block format to woich it corresponds.
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/= """ "Sean Pleifor® Tnstrupent SEDR Comnol Block Formet et U o
— = DESCRIPTION e e WIS -rm:*f*l—

WOKD

—

s

{ISSK, ISSW, IRIS, .. .-

j“\

. i : \
| S x entifi . YT e
- 1. Experiment /Instrument Id ntificetion " Wsa, WVS§) ‘iI/A € 1 ‘
, . -. — ' i o 'see
-2 Plcture Body/Central Body Tdentificetion - - G e m e e --Tgtle— b= T T
- iC=1 -
2 -SCE-GT Year -of Messurement Time - R s %e:;-s )} —F— T
b haa).SCE QT Day-of Measurement m™Mme. - - - T - i e r___pay ofl
: , Wear
R . ‘ —— P b Hour off :
- L5 _SCZ. @7 Hour of !‘;ldessur_lement Time B i l;d-..ay ST
‘ H ' o . : . . . N -‘r |' . ; .- H
| 6. scz T Minute of Measurement Time S TIREESS S -’-4—559-“9-‘— N
o f _ S oot 9 bour ‘i
-~ R Secomd |
_[ LT SCE 277 Second of Measurement Time PRI e o by OF I«
. L - Lo minute .
R . : . » : | Mses e
—teem8 SCE @r-Millisecond- of-lﬁeasurem'ent' Time iy .--—:-—-——'— sec éﬁgﬂ -'_':"I"':"" -
‘ ac. 101 : e e -Blnery ) .0 .
o '.9 : I’pSCfI-IODlS szmt Vglue gt Megsurement Time w1 Gounts .
.10 .FDSC}!O]:DGOL Cox;n.t-Value et Measurement Time .' - "“"‘;_ than Bdinc“:g : '-I '
_ 1 11 | ricture Body Rotetional Rate ~'--4-5f§#-7:--9—£"g;egf§a$' —E--
. i _ : R ,
: \ ' 2 -b a= semi-major axisy R - 3 ___ - o
Sl P-_S'Ct.dre Body Flattening (f == p = seni-inoT axis) oimt -35 P
- : - . R b T
~4 13- Picture Body Sexi-Major Axis or Equatorial Radius Eah e i f‘m--_;t-g- - B
.34 . | Time sof=) /from(+) Central Body periapsis et -Sag-—={ = E 17T
' . . , . A t i ! t _
| sz | Cetesie= Poeition and Velocity of /G, Cemtral Body Cembered, {2} -&+
1 15-2 | gartn Mean Equetor and Equinex of 1950.0 BN km/sec -
| g | Cortesien oosition of Picture Body, S/C Centered, Zerth Mean dm e ipe-
»"¢s 1 Equater and Equinox of 1950.0 . R O R R : L
- . y L . 'l . ' L . —
Yoo caztesian Unit Vector of Su pirection, S/C Cemtered, Earth Mesz | no o |— [
2: 26 \ Equator end Equinex of 1950.0 P R | Do D?.m—"" ‘_E_';
__._k_z—(_ag _ \ Cartesian Unit Vector of Earth pirection, s/c Acen‘c,ered,ja;-',‘:.b_'f___,ﬂ . A ———';E--l-
l ' ‘ Mesn Equstor and Equinex of 195C.0 - Loy i T
! - o .-;-‘ - e R - . 1 - | E, ¥| i ‘ \ _f . B
- e T ST g e T T ST
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/ . Scan Platform Insirument Common Block Formst

:

WORD a e pESCRIPTION . ° e emmeme|- UNTTS | TIFE

e ..Z’.......-.......-.:iPeBe 2‘0;5# e ,

30-31 | Celestiel Clock nd Come Angles of the Cemtrsl Body = 7777 e

32=33 Celestial Clock and Cone Angles of the-Picture Body - - ‘*- ---Dieg-—---'—"-‘E -

s Right Ascension and Declination of the Picture Body, S/C Centered| p. ¢ - f—E—-1"
Earth Mean Equator and Equinox of 1950.0 . e

- ..36.... .Range - Cenﬁra_]_ Body - Sun e e SRR - ;..;_.....:'-.. ..—K‘n...-'....._ _.—E...'__..._..

..37.. | Range ' Pic'éu:g soayd.sun_l-. L T T S B S E

---38— Range - S/C - 8m - Lo - ... ......_. cmiaes Kl}l"“"" - -

. .39 | Rasge S/c - Earth - - - e e |

; ho . Ra:nge . S/C..-'antra]_ Body - s . v -""'*'“-'."-—'""

1. | Beoge gfc - BletureBody . T im E -

N L2 s/c iltitude above the Picture Body (Normal to Surface} ¢ . Knia B e

4344 | Picture Body Subsolar Point Plapetodetic Tatitude end Longitude -+ Deg~— —E- -
4546 | Picture Body Sub-S/C Point Planetodetic Letitude and Longit{me' négﬁ - E
. o, . . R , . 'i H . :
- ) ] - 7 ' T o .
.| 47 | 8/C Fnase ingle (s/c - Picture Body Center - Sun Angle) e | Deg -~ LEe
o o

48 | Anguler ‘Semi-Dismeter of the Picture Body Equatorial Plene- Coeed-Deg mmp B

1

1g~5T Teansformation Matrix « Tnssrument Coordinate Systexn -be_E_:arfcp__. '--Dz!‘.m-'-—'- | ---E- .
R S Mean Equator and Equinox of 1950.0 {(C-MatTix) T == Lin

58250 Cartesian Unit Vector of Tnstrument Optic Axis, g/c Cemtered, _ | nim- L :_ i
Tarsh Mean zeliptic and Zquinox 1950.0 T :

6162 Celestial Clock and Cone Angles of the.Instment Cptie Axia -~ -Deg -- --E :

63-64 Right Ascensicn and Declinetion of she Tnstrument Optlc Axis e A __ j
" - AXZS, ...} Deg—-1- K -
§/C Cemtered, Zerth Meen Equstor and Equinex of 195G.0 T ]

s s e b S S e mn e S e WSS am s mammmmna ke 4w W mES e s s mt wme eebmmm T i . o 1
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Scan Platfors Trgtrument Common Block Format
DESCBI.?BIOH . ONITS TLFE l
65-57* Azimuth, Elevesion, end mcist Angles of the Scen PretloTe Deg - . ‘
B Pripary Polnting Vecter (L Vector oT TSSHA Optic Axis) -
o = 0. Platforn not TOVINE . e
g8 | Scan ?‘.‘.aw.o;:'.n.in Motton 31t ( - 1) Placfors movins; ?) Bm - ) I-
e 69 -1 fngle Instrument Optic Ads - §/¢ to Picture Bo&y Center Deg - | -—E~
: Vector ' ’
' Tnstroment Optic A=S = g/c to Picture Bedy Lizmo in . R -
T0 | smsle the seme plane &3 defined vy above apgle (WORD 69) Deg E
o . §5/C - Picture Body Intercgpt/Tanggncy Point (Slant @ - z
Reng Range) - | g
j Picture Body Intercent/Tangency oint Plenetodetic Latitude -
T2-T3 | gnd Longitude o - ‘ o Des - 5
Th Picture Rody Tatercept/Tengency Point Soler Incidence Angle ﬂes. : E.
7. .| Picture Body Iﬁtercept/?angency'Pcint sfc Emisé;on Angle - .ﬁegé—n--—mE—
76. Picturé‘Body Iztercepf/Tangency Point Fhase Angle’ ,.ﬁeg . . P
AZimott Angle in the Flaoe Tapgent to toe Suzface et the Picture
i Body Intercept/Tangency Point from PS-P6 Vector £0 P5-Sun : Deg B
. _ﬂ_ygggﬁigagn.tbeCﬂndhdme Directicn : :
izimath Angle in the plane Tangent €0 the Suxface ab the Flctuze ‘
7 Body Intercept/Tangency Po P5-P6 Vector to F5-5/¢C Deg E-
Direction in the Cloclkwise Divection ..., =
Azimuth s in tpe flane Tangent to the Surface at the Flcture :
9 Body Txtercept /Tangency Point from PS-P6 Vector ko P5-SubS/C Deg -3
| Poimt Birection in the Clockwise DLZe ) - _
Jzimth Angle in the Flane Pangent to the gurface at the Pictuze ‘
80 Body Intercept,/Tangency Point fraa P5-F6 Vector 4o P5-Picture Deg E
.. Nertp Direction iz the Clockwise Direction [ S R
Acizath Angle in the ?Lunztangaﬁ:toimm Surface at the Picture
g Body Intercept/Tangency Point froa PS-P6 Vestor 10 pS-Eeliptic Des B
_ | Kemn Direction in the Clockwise Directicn ‘ 1 —
82 picture BmﬂrInmuteptfmumpmqr?ébﬁ:Lacall&nu-Angle l ﬂeg.- . E
gy | Toi= = Closest Approscd (PCA) titude of Optic Axis = z
(Positive for Tangesey, Negative foT Iatercept) T - =
- \ Range §/C - Ssturn Rings Interceptfx . Point -:-.”;".“ﬁh : B
. . ‘ |.
85 \ Range Satmn:Centar-Samua.zin@sIhtmﬁugt'” Peint )< WU T

... mwist knale is always Zero.
£ ,;M:) wj,n‘byv"b I; M;n--) ’yc.m.!

r——
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Sesn Plptforn Trnsirument Cemmon Block Tormat
Ageap - | e o o T DESCRIPTION e e e |oumETS | TEER
prp— ———— ’.lﬂA * :
Tongitude of Sstumm Aings invercept "point es projected on Saturn
8o - - Deg Z-
g7 Seturn Riogs I—ntercept" v - Point Solar Incidence Angle- ﬁeg wojee E - -
s i
. .88. ..].Sgturn Rings Intercept e Point S/C Emission Angle Zeg - R
---89 . 1-Saturm Rings Intercep’c”* Point Pnase Angle - B ¥ --i»:‘es UV S S
o | Azimwie Angle in the Ring Plane st the Insercept <* Folnt | peg .
© | froen p5-P6 Vector to P5-Sun Direction in the Clockwise Direction} . =
gy | Animth ingle in the Ring Plane et the Intercept *° Point | poq =
fron P5-PS Vector to P5-S/C Direction in the Clockwise Direction}
AZimath Angle in the Ring Plane at the Tatercept L Poimt | °
g2 #rem P5-P6 Vector to P5-SubS/C Point pirection in the Cloclkwise | Deg’ E
Direction . _.. .. iee s em e _ ; ;
Azimith sngie in the Ring Plene af tke Inierceps™* Point |
g3 #rom PS-PS vector to-Pj-Saturn Korth (Ceater) in toe Clo weise Deg L
Tirection _ ' » '
-~ Azimesh Angie in the Ring Plane ot The Intercept Point L
gl fron P5-FS Vector to PS-Ecliptic ¥orth Direction in the Clock- Deg - 2
_wise Dizection - L i
35 Sgturn Rings Intercept & Point Local Hour Angle. A, & b:eg' 2
. . L
% Tangency point distance to the F-ring (2,34 Saturn radii) ',on‘__the . Kzn _g.
projection of the optic axis on the ring plane. Positive:for out- Lo .
§_§.§g.__§_-_-; 2 z a * da, Ses Eiourse sal - !
a7 Range s/C ~ Closest Point of Saturn Rings °F F-ring {2.34.—-—{ K@ - I
. Saturn radil) c Lt L
) Longitude o Tl0sest Foine Ox w=atwn RingS, s p'rcjected on Saturn : .
.G8.. I , .. | ..Deg. .E .-
. [ '
. nod| PLanetodetic Latitude 2nd Longitude of Io (Titan) Shadow on’ | -
53 1_(:30" Jupiter {Seturn) Surface R S '"]Tes';" o
- J o1anetodesic Latitude and Lengitude of Zurcpa Shadow o | 1 P -
101 = | L Tas sy
101 1.02“ Temiter Surface ne ade of IR BRETY Tt ri,eb enl Ee-—
| lemetodetic Latitude and Longitude of Ga ede Shadovw on ! P o
-1k nd LOngLY Ganymece =27 Deg ool B
13-1 J‘J’u‘_ﬁiter Surface - , , o T T Teg; N
' . ! C
10'5_106 Plapetodetic Latitude and Longitude of Callisto Shadow o ' L -
e Jupiter Surfece A . . - P sub ol et T
R . : . o ' : ' | ot .
T, Jupiter System LI Prime Meridien Minus Jupiter | i o
- p . lo7 ‘;:Slel sy’ste‘&‘- I Prime Me:‘idian e : .l v ..:. ..:._. r_.:..._. ..Teg.._ - ...._.-l-', -
' . i ! i ! !

-, % Latitudes set to 2U0 qegrees el Lugituldos o eI wnen not cozputed !
N B . . | : . P . 1 i [ 1

” X
1%t =)
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Scan Plstiorm Instrument Common Block Format

WORD

DESCRIPTION

UNITS

Jupiter Systea IIT (1665.0) Prime Meridien ¥inus
Angle Jupiter Systez I Prime Meridien

Deg

109-117

Transformation Matrix - Picture Body Equetor and Prime

Meridiap of g)ate Mo Earth Mesn Equetor and Equinox of
1950.0 (XEM) (Not valid for Sio, S1l, Dione~-3)

Dim

118-126

T—ansforzetion Metrix - Picture Body Iqusior and Zquinox

of Date To Earth Measn Equstor and Equ"_rﬁox of 1950.0 (0&)
(Mot valid for 510, sll, Dioné-B

Dim

127-129

Pitch, Yaw ecd Roll Limit Cycle Angles gbout the S/C Axes

which heve been applied to the Instmment Cptic Axis
Pointing Vector PP o¢

Deg

130

O = Telemetry is not used or Predict
Telemetry Use Code® is used,
1 = Telemetrv is used

K/A

planetodetic latitude of subspacecraft point by secordary
definition. Se= Attachment ¢, Figure 8.

132 '
oS

Spares

1e Cc-2, for breakdown of telemaIIV cod
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. Page 1 of 1

-, / Scan Pletform Instrument SEDR Beader Record Yormat
~ -
 womp DESCRIPTIOR e WIS | TIFE
/ : i
1l Project Identification s ! c-
2 File Identification 'SIDR! c
(0 = Fit 2, 1 = T1t 1, 2 = PB, S B
2 Spacecraft Tdentificetion L = Sim 1, 5 = Sim 2) Dim E
b5 SEDR ldentification (Tape Fumber) RA ¢
¢ | SEDR File Generstion Date wopYY | I
7 SEDR File Generatiom Time HEMMSS I
8-9 LIBPOG Identification (Tape Number) KA c
10 1LTRPOG File Generation Date ¥MDDYY -1
n, LIBEOG File Generation Time EEMMSS I
12 IFPS File Generation Date MMDDYY I
13 TPPS File Generation Time HEMMSS I
a4 * - e res Wt embb & - -
1416 Elevation, Cross-Elevation and Rotation Offset Angles of the . De. B
ISSWA Optic Axis from the ISSNA Optic Axis. : o8 |
Bt ey e = * o - - -
17-19 Elevation, Cross-Elevation and Rotation Offset Angles of the - Deg E
FPS Optic Axis from the ISSNA Optic Axis : | :
* - :
20-22 Elevation, Cross~Elevation and Rotetion Offset Angles of the Deg E
IRIS Optic Axis from the ISSNA Optic Axis . :
| N -—s.*--—--_--- — . T - — l-.-. . S SAr e e T
23.25 Elevation, Cross-Elevation and Rotation Offset Angles of the De £
UVS Airglow Optic Axis from the ISSKA Optic Axis | oee _
* S
2628 Elevatien, Cross-Elevation and Rotation Offset Angles of the 1 n, E
VS Occuléation Optic Axis from the ISSNA Optie Axis o8
29-45 | Spares - o . ) e -
l Moue :;:; #-11awrine nage nresents +ha nffset angle conventions : S

. man - a e ems e e
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Sean Platform Instrument
* SEDR Commen Block Format
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Attectment A

Scan Platform Instrument
SEDR File Leyout

H

Esch scen platform instrument SEDR file shall be contsined on e sinzle meg-
- netic tepe end shall be comprised of a file hesder record, n date records
end an End-of-File (EOF) mark. The format of how the SEDR file resides on
the megnetic tepe is presented in the figure below. -

Magnetic Tape - .
Load Point e First Physicsl Record
G
FIRST
- DATA : Second Physical Record
RECORD
IRG |
SECCND
DATA Third Physical Recoerd
RECCRD
IRG

IRG
N(TH) . th )
- DATA (W+.) " FPhysical Record
RECORD
EQF

The header record and all data records are separate complete physical records
separated by inter-record geps (IRG). Each data record is equivalent to &
logical record, 1. e., each data record comteins a complete set of SEDR
perameters, The set of perameters will always contain a common block of date
(SEDR Commen Block) and may also combain en instrument peculier block (SEDR
Instrument Peculiar Block). If only a common block is required for this
instrument, the physical record size in words for each data record will be
identical 4o the size of the common block. 1If, however, botk the ccmmon

and peculiar blocks are required, the physical record siﬁe is determined

by the sum of the commen and pesuliar block sizes., The following list ine
dicstes instrument type versus block requirements.

Instrument Block Reguireunents
ISS - Commen and Peculiar
uvs Camnon and Peculiar .
FrS ’ Common
IRIS ' Gommon end Peculiar

Pege 1 of 1

— _( i
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Scan Platforz Instrument
SEDR Header Record Format



¥m/sec
LIBPOG

LJST
MMDDYY
MOD
Msec
PCA

. PI
PQINTER"

PPS

PTM
Rad/sec
SCE

Sec
SEDR
SEDRGEN

Sim
5/C
uvs

Jet Prcpulsioﬂ'Labc:atoryr
Kilometers )
Kilometers per second

Library Planetary observation GeometIY Module
of POINTER

Left Justified Space Filled
Month-Day=fear

Moduleo

Milliseconds

_Pcint of Closest Approach

Principle Investigator

planetary Observation 1nstrument Targeting and
Encounter Reconnaissance Program

photopolarimeter Subsystem

proof Test Model ‘

Radians per second

spacecraft Event Time

Second$ .
supplementary Experiment pata Record

gSupplementary Experiment Data Record Generation
Progran

gsimulation Math Model
spacecraft
Ultraviolet gpectrometer Subsystem
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. Scan Pletform Instrument
SEDR File Layout




FRACTION conteins the significant digiis of the quentity with
the binary point Jocated to the left of bit 8.

The following glgerithn could pe used to evaluate floating point quencities

from the format: G
VALE, o = (1 - *STGN) * (FRACTION, () * 165 (cars g = E44p)

PECORDING METHCD
UNIVAC 1100 System Library Routine, IOW {binary resd/write routine)

DETATLED INTERFACE DEFDNITION/FORAAT i
The SEDRGEN Program will write a g-{Tack negnetic tepe for the TRIS PI cop-
taining date intended to gupplement nis EDR data. The SEDR will not con-
tain eny duplication of date already present on the EDR except for certain
ciming vilues viich are Deeded to corzelete She ZDR and SEDR data. Toe
attachments to this document describe the structuwre and content of the IRIS

Attechment A Scen Flatforn Instrument SEDR File Layout

Attachment B Scan Platform Instrusent SEDR Header Record Format

Attachment. ¢ Secan Flstform ‘Lnstrmnent SEDR Common Block Formet

Attachment D IRIS Instrment Peculiar Block Format

Attachment £ BES0 ~I0- ECL30 prensformation Matrix

DEFTNITION CF TERS
Celestial Clock Clock and cone angles centered st the g/C with respect

and Cone Angles o the Sun = S/C - Canocpus (ABC) reference systez.

Central Body The celestial body controlling the Trajectory of the S/C.
- Farth, Jupiter and Saturn sre the cnly possible central

_ bodies.

C-Ma‘qriﬁc The C-Matrix defines the instrument coordinste system

(L,M,N system) in BMESO coordinstes, The metrix there-
fore can be used to transfora instrument coordinates

o EMESC corrdinates, The matrix can also pe considered
to be 3 BMESO unit vectors where the first three ele-
pents define the instrument M axis, the secopd three
define the {nstrument N axis and the last three define
the instrument L (cptic axis) exis.

Lopgitude Systems The longitude angles given on the SEDR for the planets

‘ and satellites will conform to the Tnteynstional AsuTo=
nowicel Union (1A0) conventions. A11 loagitude sngles
pertaining to Jupiter will be given relative 4o the Systen
T Prime Heridian. The SEDR will zlso contain comversion
or rotation angles such that longlitudes can also be cb~
tained relative to the System IT and systenm IIL Prime
Meridisns, This document will nod attempt to define all
the longltude systems cf the planets and satellites that

© oy




Picture-Body

reference O
descriptions

-3-

are given below:

Jupiter Svsten T - Expl
EpEemerzs or JPL Technical Re

January 13, 1971 (available upon

ggpiter gystem I

However,
which contains

ger and Saturd systems

will be represented on th
documentatli

of the Jupi

anatory SupP
port 32-

Jupiter System IIl -‘The SED

T1965.0}

Saturn System

Taruary 15/ L

The celestial cbject
- fpllowing picture bo
Jupiter, all Jovian

as spheres.

sented as chla
modelled as 2

sorial plane.

- JPL Techn
g71 (availab

jeal Report 32
le upon request) -

under observation. .
dies are pos
satellites,

gaturn Ring

r ring in the saturni

te spheroids.
cizcula

1ement to the
1508, dated
request) .

- Same as Jupiter Systenm I.

R uses Systenm 111

-1508, dated

Earth, Moon,
saturn, all

Meoon an
be represented

saturnian
a all

an equa-

GLOSSARY

Deg

Dim

FDSC
FOV

GMT -
HEMMSS -

IAU
1PPE
IRG
IRIS

188

Bits Per Inch

Character Quantity

Degrees

pDimensionless
Floating point Quantity
Flight Data Supsystem Count

Field-0f-View

Greenwich Mean Time
Eours-Minutes-Seconds

Integer Quantity

fnternaticnal Astroncmica
Instrumenc pointing Progzam Set

Inter-Reco:d

Infrared 1nterferometer Spec

subsystem

Imaging Science Subsystem

Gap

crometer

ané Radliometer



The abbreviations used in Table D2:

HK = Housekeeping.

IFM = Interferogram

P8 = Picture Body. The body (planet or satellite) that the
IRIS instrument is pointing at at the time of observation.
CB = Central Body. The planetary body at the center of the

planet-moon system (i.e., Jupiter, Saturn).

Q5 = Defines intercept point of center of IRIS field of view
with surface of target body. If the instrument is pointed
off the limb (emission angle greater than 90 degrees), the
Q5 data "looks good", but in fact is not.

8/C =z Spacscraft.

ASD = Angular Semi-Diameter. The angle subtended in degrees at
the spacecraft by the radius of the disc of the ohserved
body.

Saturnian Coordinate System 1: A coordinate system of referance which

rotates at the same rate as Saturn's magnetic
field.

The arrangement of the IRIS field of view is illustrated in Appendix E.

45




Table D2. RDR Record Contents

RDR
FIELD BYTE FOR4AT FI-SEDR SP-SEDR
NO. LOCATION WORD WORD WORD DESCRIPTION
1 1-4 Iy Tape Creation Date (YY MM DD)
2 5=6 I Record Type: Always 3
3 7-8 I%2 Calibration File Serial #
4 9-10 In Source EDR Tape # =N = Preliminary
+N = Final
5 11=12 I%2 Source Fixed Instrument SEDR Tape #
0 = None
~N =z Predict
+N = Actual
6 13-14 I*2 Source Footprint SEDR Tape # O = ione
=N = Predict
+N = Actual ]
15=16 i § of Records in Average - Always 1
17-20 I*y Starting FDSC Mod 216
9 21=24 I%y Starting FDSC Mod 60
10 25-28 Iy Ending FDSC iod 216 (Always = Field 8)
" 29-32 I*y Ending FDSC Mod 60 (Always = Field 9)
12 33-34 1#2 Spacecraft ID 1 = Voyager !
2 = Voyager 2
13 35-36 I%2 Data Mode from EDR Header: (10 = GS3 ete.)
14 37-38 %2 Playback Flag 0 = Real Time
1 = Playback
15 39-40 I*2 Earth Received Time: Year
16 41-42 %2 Earth Received Time: Day
17 4344 12 Earth Received Time: Hour
18 u5-46 I*2 Earth Received Time: Minutes
19 47-48 2 Earth Received Time: Seconds
20 49-50 %2 Data Source as in EDR (1 = Real Time ete.)
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21

22
.23
24
. 25
25

2T -

28

29
30
3
32
33
34
35
36
7
38

39
10

41

42
u3
44
45
46
47
48
49

51=52

53-54 -
55-56
57-58
59-60
61-62
63-64
65-66

67~68
69-70
71-72
73-T4
7575
71-78
79-80
81-82
83-84
85-86

87-88
89-90
91-92

93-96

97=-100
100-104
105-108
109-112
113-116
117=-120
121-124

I*2

I%2
12
I*2
I#2
1%2
2
I*2

%2
12
%2
I*2
e
2
I*2
I*2
Ie2
i*2

i
12
I*2

R#Y
R*4
R*4
¥y
R¥Y
R#Y
R*4
R*Y

Golay Encoded Flag 0 = No
1 = Yes

1
Phase Angle Serial # for Symmetrization

Spacecraft Event Time: Year
Spacecraft Event Time: Day
Spacecraft Event Time: Hour
Spacecraft Event Time: MHMinute ,
Spacecraft Event Time: Second , ¥ wet

0 = Input by NORT File bbgﬁﬁ‘\

1 = Input by EDR Proc_(Scet Flag)
" DSN Configuration 8 Bits (Low Order) as in EDR
DSN Station # 8 Bits (Low Order) as in EDR

Estimated Bit Error Count from EDR

DQSW Sums over 10 Groups for
Bits 4, 3, 1, 0 (See EDR DQSW)

? of Hinor Frames, Golay Corrected

# of Minor Frames Containing Hissing Data
Reject Code: 0 = 0K

Too Many Spikes

Missing Data

Zero Peak

No IFM Present

# of Spikes, Corrected

Golay Bit Error Summation from EDR

Radiometer Dats Present 0 = No
1 = Yes

1
2
3
i

Integrated Radiometer from HK (Watts)

Averages over HK Groups of

9 Temperature Channels
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50
51
52
53
54

55

56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
T
T2
73
T4
tk}

76

17

78
79

125-128
129-132
133
134
135

136

137-140
141=-184
145-148
149-152
153-156
157-160
161-164
165-168
169-172
173-176
177-180
181-184
185-188
189-192
193-196
197-200
201-204
205-208
209-212
213-216

217=-220

221=224

225
226

R*4
R*4
L#
L*1
L*

L*

RO
R*Y
R#Y
R¥Y
R*Y
R*Y4
R¥U
R¥Y
R*Y
R¥Y
R¥Y
R#4
R¥
R#4
R*Y
¥y
R¥Y
ReY
R*Y
R*Y

R*Y

R4

L¥1
L*1

Lock 1st Group HK LHK1 and LiAK2 Logical and
Lock 2nd Group HK LHK3 and LHKY Logical and
Neon Delay Lock ND1 or ND2 or HD3 or ND&
Logical or
Motor Position Lock Control MP1 or HP2 or MP3 or

MP4 Logical or

8 Radiometer Samples Normal Gain (Watts)

8 Radiometer Samples High Gain (Watts)

Maximum of 8 Neon Samples (Volts)

Minimum of 8 Neon Samples (Volts)

Average Residual Square Difference of Phase Fit

Average 22 Micron Brightness Temperature
(400-500 cm )

Average S Micron Brightness Temperature
(2000-2050 cn” )

Near IR Rsdiance (Voy. I - Not Used)

(Voy. Il - Integrated Radiance
3600-3800 cn™ ')

™
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80 227 L*1 HK Present 4 Groups

81 228 L*1
82  231-232  I%2
83 233234 =2 . EDR Subheader Without Spares
84 235-236 I#2
85 237-240 R*Y X
86 241=244 R&Y Y
87 245-248 R*4 7 Cartesian State of Spacecraft
88  2u9-252 B % Relative to Saturnian Magnetic Field
89  253-256  R%4 Y
90  257-260 R*Y i ’
91 261-264 R*Y X
92 265-268 REY4 Y Cartesian State of Spacecraft
93 269-272 R&Y 7 Saturn Centered, Saturn Mean Orbit aad Prime
9y 273-216 R X Meridian in Sun Direction
95  277-280  R%a Y
96  281-28%  R%4 Z
97 285-288 R&Y 157 Saturn Latitude of Spacecraft
98 289-292 R%4 158 Saturn Longitude of Spacecraft
99 293~-296 R*Y 159 ‘
100 297-316 R¥Y4 Sparg“ﬁzg”
101 317-320 ¥4 2 €8 Id7
102 321-324 R9Y T 36 Range CB + Sun (km)
103 325-328 R¥4 176 40 Range 3/C =~ CB (km)
04 329-332 R*Y 184 Angle o CB - Sun - S/C (Deg)
105 333-336 R*4 186 Angle o Sun - CB - S/C (Deg)
106 337-340 R#*Y 239 Time Relative to Periapsis . IRy
107 3u1-3u4  R*4 2  PB 1d. IF PB is CB, PB = 0 o
108 345-348 R#Y 37 Range, PB - Sun
109 349-352 R4 40 Range, S/C + CB
110 353-356 R*Y 41 Range, S/C - PB
m 357-360 R*4 71 Range, S/C = PB Tangency Point
112 361-364 REY u2 S/C Altitude Above PB
113 3165-368 R*4 43 PBE Sub Solar Pr. Latitude
e 369-372 R*Y By PB Sub Solar Pt, Longitude
116 373-376 R4 45 PB Sub-S/C Pt. lat.
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116
17
118
19
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135

136
137
138
139
140

141

142

143
18y

145

377-380
381-384
385-388
389-392
393-396
397-400
401-404
405-408
409-412
413=-416
417-420
421-424
425-428
429-432
433-436
437-440
hi1-4uy
445-448
449-452
U53-456

457-460
461464
465-468
469-472
473-476

477-480
481484
489-u486

487488
489492

R*Y
R%Y
R#4
R*Y
R*Y
Ry
R*Y
R*Y
R¥Y
R¥4
%Y
R#Y4

- R4

R*Y
R*Y
%4
%y
I
%y
I

1%y
%y
I*4
T
R%4

R*4

R*Y

I%2

142
RAY

46
47
48
70
T4
75
76
77
82

145/146
147/148
149/150
1517152
72/73

1537154
155/156
157/158
159/160

PB

Sub-5/C Pt. Long.
S/C Phase a ,
PB ASD s
Optic Axis

Solar Elevation Angle for Q5 Point
Emission Angle for PB Q5 Point
Phase Angle for PB Q% Point

Sun Azimuth Angle for PB Q5 Point
Loeal Time (hr) for P23 QS Point

CB
CB
cB

Qt
Q2
Q3
Qs
Q5

Q6
Q7
Q8
Q9

Lat. of PB
Long. of PB (Jup. Sys. 1)
Long. of PB (Jup. Sys. III)

Cartesian State of PB

Relative to Saturnian Magnetic Field

Lat. & Long., System 3, for Line
Lat. & Long., System 3, for Line
Lat. & Long., System 3, for Line
Lat. & Long., System 3, for Line
Lat. & Long., System 3, for Line
The Q5 point is the center point
IRIS field of view

Lat. & Long., System 3, for Line
Lat. & Long., System 3, for Line
Lat. & Long., System 3, for Line
Lat. & Long., System 3, for Line

Integrated Radiance Across Spectrum

1

(175. to 2500 em )

Wave # at First Data Point,

1

(Always 150.18 em” )

Wave # Spacing between Data Points,

{Always 1.39051 cm-1)

# of Data Points, (Always 2769)
Scan Platform in Motion Flag - Not Used
Emission Angle for Line Count TS0

30

Count 350
Count 350

Count 350

Count 35.
Count 350
for the

Count 350
Count 350
Count 350
Count 350



146 493-496 Iny QS5 Lat. & Long., System 3, for Line

Count 750
147 457-500 Spare
148 501-504 R*4 Radiance Value of First Data Point (4/em2/srien” )
149 505-508 R*4 Radiance Value of Second Data Point
. . . _ (Always at 151.57 e )
2907 11501=-11504 A*3 Radiance Value of Last Data Point
(Always at 3975.H7rcm'1)
2908 11505-11508 A% Q1 Range from Saturn Center of Q1 Point on Saturn
Rings (km) for Linecount 350
2909 11509-11512 . Q1 Saturn Rings Intercept Q1 Point Local Hour
Angle for Count 350
2910 11513-11516 . Q2
2911 11517-11520 . Q2
2912 11521=11524 . - Q3
2913 11525-11528 . Q3
2914 11529-11532 . .- QY
2915 11533-11536 . Q4
2916 11537=-11540 . Qs
2917 11541-1158% . Q5 The Q5 Point is the Center Point for the IRIS
Field of View
2918 11545-11548 . Q6
2919 11549-11552 . _ Q6
2920 11553-11556 . Q7
2921 11557-11560 . Q7
2922 11561-11564 . Q8
2923 11565-11568 . Q8
2924 11569-11572 . Q9
2925 11573-11575 R%Y Q9
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The following example depicts one way to identify individual RDR field
quantities:

LOGICAL*1 BYTE
INTEGER*2 I2VAL
INTEGER®X IGBVAL

REAL*Y4 RECORD, RAD, HEADER .

DIMENSION RECORD(2894), BYTE{500). I2VAL(250), IavaL(125),
A HEADER(125), RAD(2769)

T IVALENCE (RECORD(1), HEADER(1)),
A (HEADER(1), BYTE(1), I2VAL(1), I&VAL(D),
B8 (RECORD(126), RAD{1))

Each data element can then be addressed simply by using the variahle name

associated with its type.

Since radiances only are stored in the data portion of the record (i.e..
no associated wavenumber), the corresponding wavenumber must be computed using
the 3 header fields:

REAL*Y Fiald #1¥1 Starting Wave No. (Word #120)
REAL#Y Field #142 Wave No. Spacing (Word $121)
INTEGER®2 Field #143 No. of Data Points (Half-Word #243)

The following is one way to calculate and store these values for use with
their corresponding radiances, using the above data dafinition statements to

head the program:

DIMENSION WAVE (2759)
WAVE(1) = RECORD(120)
DWN = RECORD(121)
N = T2VAL(243)
DO 100 I = 2,N
‘ WAVE (I) = FLOAT (I~1) *Du¥ « WAVE(1)
100 CONTIMUE

(The number of data points (N) will always pe 2799.1
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LOAD  B52S Page 1 cf
LINK . START END . fs | - SUPPORT
KRR L TIME e | O TARGETING THAGING
RPIRC | 3dg7hsm 3873 '23905:42  |Center of Saturn .| None
(Saturn} 43806:06 : :
RP7CO -3:00:52 -2:23:52 43914:33  |LAT/Viewing Angle | NA,WA
(Saturne ‘ 43915:49 Lat=15°, VW=-30°
Wes*t Limb)-
RP7CO -2:21:01 -2:19:47 43919:22 Lat/Sub 5/C Long Na, WA
(Saturn- 43920:54 Lat=10°
Center)
RP7CO ! -2:19:47 -2:18:47 43920:54 Lat/Viewing Angle NA, WA
(Saturn- 43922:10 Las=15°%, VW=50°
East Limb)
RP7CO «2:18:46 -2:17:48 43922:10 Lat/Sub S/C Long NA, WA
(Saturn- £3523:26 Lat=-40°
South Pale)
RP7CO -2:17:45 -2:16:45 4392326 Lat/Sub S/C Long NA, WA
{Saturne 43924 :42 Lat=65°
North Pole)
RR7CO «2:712:17 <2:11:01 43830:25 |Szturn Radius/Hour | NA, WA
{B-Ring) 4393152 Angle SR=1.7,
LHA=101°
RR7CO -2:10:41 -2:09:34 £3632:16 Saturn Radiug/Hour NA, WA
(A=Ring) 43933.:47 Angle SR=2,15
_ : LhA=101°
RR7CO =-2:08:13 -2:07:04 43935.21 Saturn Radiug/Hour
(C-Ring) 43936:48 |Angle SR=1.4
LHA=TOY"
RPN/S -2:00:04 -1:23:16 £3945:33 Lat/Sub §/C Long WA
(Saturn 43946:33 Lat=80°
Replacement
trip #1)
RPN/S -1:20:36 -1:18:5% £3949:49 Lat/Sub §/C Long WA
{Saturn- . 43950:45 Lat= 80°
Replacament |
Strip#?)
RPN /S =1:16:06 -1:13:20 | §39587 42 Lat/Sub 3/C Long WA
(Saturn=- 43058:55 |Lati= 8C°
Part 1)
RPN/S =1:12:37 =1:09:51 4395§:52 Lat/sub S/C Long WA
(Saturn 4396320 Lat= 80°
Part 2}
RPN/S «1:08:14 «1:07:18 43964:05 Lat/Sub §/C Long WA
(Saturn 43668: 31 Lat= 80°
Part 3)
| |
i :




LOAD 8529 Page 2 of 2
LINK START END FOS SUPPORT
RARE % TIMNE TIME CNT TARGETING TMAGLNG
i

VTiX3 ! -1:06:39 -1:06:19 243967:19 1SS Mosaic of Titan | NA, WA
(Titan) 43967:45
UTDRFT -1:02:18 -1:01:09 £3972 45 Titan drift, start NA, WA
(Titan) 43974:12 at center of Titan
PTZXL «23:10 -22:49 43976:40 Scan across Titan NA, WA
{Titan) 43677 :07
UTDRFT -27:48 -20:31 §3678:23 Titan drift, start NA
(Titan} 43879:35 + centar of Titan
PTCRY «20:50 -20:30 £439749:35 Scan across Titan NA, WA
{Titan) 43980:01
RPRET -19:20 -18:28 4398128 North Pole, scan NA, WA
(Saturn) 43982:34 to track Saturn
PTMAS «17:14 -16:32 43984 0% Scan acress Titan NA, WA
(Titan) 43984 .58




LOAD 8551 Page 1 017
LINK | START ! END FDS l c SUPPGRT
HARE TIME | TIME E ar | RETINE L ksl
V251N ashE | sl 43086:05 | Center of body for | NA/WA
(Enceladus) £3988:10 i 1SS
UPDLBL ashy? -14:38 43986:12 | Scans around Limé\\l None
{Saturn) 43987:20 | of Saturn as 5/C
‘ rolls about Saturfj
| center
UPDLBL v =14:33 -13:47 43987:26 ! South tc north scan| Nons
(Saturn) | 143988:23 | starting at -10° Lat
VISIN | -13:04 -13:18 43988:27 | Center of body for | NA/WA
{Tethys) 43989:00 1SS
Y2S5N -13:14 -13:00 £3989:04 Center of body for | 5 NA
(Enceladus) 43989:22 185 scan every &
framecounts
VROYN -12:59 «12:12 43989:23 Ring Dynamics NA/WA
{Rings) 43990:22 measure-ents
RPEDI -12:1 -11:58 439090:22 Lat=36.11°, lLong= WA
{Saturn) 43990:40 173,38¢
4x4 Mosaic, 1 frame
count/ point
PTCRV -11:58 -11:38 43990:42 Centar of body for | NA/WA
(Titan) 43991:08 IRIS
VPRET -171:33 =110 43997:10 North/South WA
{Saturn) 43991.38 retargetable scan
1 framecount/point
pRLLDS -11:11 -10:48 43991.38 Several points at | WA
(Saturn) 4399207 3.5° Lat. First
point is for backe-
ground, it is in |
deep space,
y2SIN -10:47 -10:46 [439°2:08 Center of body for | NA
(Enceladus) 143992:10 1SS
* I .
V3$5K -10:44 -10:28 143992:11 Center of body for i NA
(Tethys) 43992:32 1SS
YPRET -10:26 -10:09 14396233 North/South WA
{Saturn) 4399256 retargetable scan
1 framecount/point
YRDYN -10:08 ~10:01 43992:57 Ring dynamics NA/WA
{Rings) | 83993:06 | R =1.44,1.95
i
y254N \ -9:48 43993:07 Center of body for | NA
(Enceladus) 43993:24 188
|
| }




LOAD ggz3 Page2 of 7
©LINK START END FDS - |  SUPPORT
RAME TIME TN e TARGSTING 1 IhaGING
|
VRGSCN ~9:45 -7:53 43993:26 Radial Ring Scan NA/WA
(Rings) 43995:48 Starts R_=2.34,
2 framecaunts/point
V2SN -7:51 -7:50 43995:48 Lenter of body for | NA
{Enceladus) 43995:50 1SS
V3sIN -7:49 -7:46 £3095:51 | Center of body for | NA
(Tethys) 4399555 183 '
V4SIN -7:43 -7:40 43995:37 Center of body for| NA
{Dione) 43996:02 ISS
V552N ~7:39 «7:34 £3996:02 Center of body for | NA
(Rhea} 43996:10 ISS
PPCLDS -7:33 -7:14 43%96:11 Several points at WA
{Saturn) 43996:35 3.5° Lat. First
point is for back-
ground, it is in
deep space. i
Up*QCL -7:13 -5:38 43996:36 Uvs Stellar None
- (Star Occ- 43967:20 Occultation
Saturn) :
V254N -6:35 -6:24 43997.23 Center of body for| NA
{Enceladus) 43997:37 18S. Scan every 4 |-
framecounts
VXXNEW -§:22 -6:10 | 4395739 New Satellite NA
(New 43997:35 Imaging
Satellite)
FTCRY -6:07 -5:58 43997:58 {enter of body for| NA
{Titan) 4399809 IRIS. Scan every |
framecount
YRDYN -5:36 -5:14 43988:11 Ring Dynamics NA/WA
{(Rings) 43999:04
V2SN «5:12 -5:07 4389905 Center of body for  NA
{Enceladus) 43999:13 188
YPOLE] -5:06 -4:54 4399%:14 North/South scan, WA
(Saturn) 43999:25 goes with VPOLE 2
to give contiguous
coverage for IRIS
YROYN -4:53 <4134 43999:30 Ring Dynamics NA/WA
(Rings) 43999:54
JPOLE 2 -4:33 -4:19 43099:55 | North/South scan | WA
{Saturn) ' 44000:13 goes with VPOLE!
to give contiguous
i coverage for IRIS
|




.LOAD BS51 Page 3 of 7
LINK | START "END i FOS e SUPPORT
NAKE | TIME TIKE T TARGETING TMAGING
PPCLDS -4:18 -3:59 44000:14 Severa] points at NA
(Saturn) 24000:38 3.5° Lat. First
point is for back-
ground, it is 1in
deep space.
V2S3N - -3:57 -3:50 44000:39 Center of body for | NA
(Ence1adus)i 44000:50 Iss
up*0ce | -3:48 -1:23 | 4400051 Saturn and ring | None
PROCC 44003:53 occultations
(Stellar 0C-1 data rate,
Occult.) radiometer data only
Y3S3N -1:21 -1:13 44003:55 Pre-eclipse entrance NA/WA
{Tethys} 44004 :06 Center of body for
: 1SS, scan every &
| framecounts
Y2ZM0os1 -1:1 -0:49 4400408 Mosaic of Enceladus| NA/WA
(Enceladus) 44004:33 IRIS data on center
of Enceladus during
IS5 readout.
R3ECL -0:45 -0:44 44004 :38 In Dark None
(Tethys) 44004:42 Center of body for
IRIS
FSMAN -0:44 -0:32 44004 :42
{Ro11} 44004:56
YXXNEW -0:32 -0:30 24004156 New satellite NA/WA *
(New satel 4400458 imaging
Tite)
VROYN -0:30 -0:15 44004:59 Ring Dynamics NA/WA
- {Rings) 44005:18
FSMAN -0:15 +0:01 44005:18
(Ro11) I44005:38
R3ECL +0:3 +3:17 4400538 Satellite in dark None
(Tethys) ' 44005:58 Center of body for
IRIS
V2M0S2 +0:21 +0:27 44006:03 1X2 mosaic NA
(Enceladus) ' 44006:10
UPHOCC +0:30 +0:47 4400614 UvS Sun occuit, None
{Sun Oceult] 44006:35 entrance
Ingress)
!




LOAD B35 Page 4cf 7
COLINK START END FOS ARARTTNG SUPPORT
RANE TIME TIHE CNT PARGETING IMAGING
VRXING | +0:49 +0:59 44005:39 Ring Plane crossing; WA
(Rings) 44006 :51
R3ECL +1:04 +1:16 44006:57 Post-eclipse heating None
{Tethys) 44007:1 scan every frame-
count
V3MOS1 +1:16 +1:37 44007:12 3x3 Mosaic NA/WA
(Tethys) 44007:37 g0 to center of body
for IRIS during
1SS readout
PROPHT +1:39 +1:47 44007:40 Ring scan WA
(Rings) 44007:51 starting at 1.95 &
scan every 2 frame
counts
YRORK +]:48 +2:04 44007 :52 Dark side of rings | WA
{Rings) 44008:13 4 WA during occul-
tation. ’
UPHOCC +2:08 +2:36 44008:17 Sun occultation None
(Sun occult 44008:52 exit
VZMOS3 +2:40 +2:44 4400857 Center of brightnesg NA
{Enceladus) 44009:07 for ISS
V3MOS2 +2:49 +2:57 44009:08 1x3 mosaic of south! NA
{Tethys) 44009:18 pole
YROYN +2:59 +3:36 4400921 Ring Dynamics HA
(Rings) : 44010:06
RZECL +3:39 +3:52 44070:11 Body in dark None
{Enceladus) 44010:27 Scan every frame
count for IRIS
PPCLDS +3:56 +4:11 44010:32 Several points at WA
(Saturn) 44010:57 3.5° Lat. Includes
background point
FSMAN #4211 +4:27 84010:51 | Acquire Vega WA
{Ro11) 44011 N
UPQLE +4:25 +3:33 44011:13 Look for aurera None
(Saturn) 44012:33
VRDYN +5:35 +6:03 44012 :36 Ring Dynamics NA/WA
(Rings) 4431313 .
~ R3TET +6:06 +6:15 4401315 Center of body for | NA
' ‘Tethys) 44013:30 IRIS scan every
framecount




LOAD B531 Page 5 of 7 ~
LINK START | END FDS S SUPPORT
NARE TIME | TIHE eNT TARGETING TMAG ING
| :
PPCLD +6:20 | 4636 24013:32 | Several points at | WA
(Saturn) 44013:52 3.5° La+t. Includes
packground point.
RPOPA +6:37 +7:0% 44013:54 Lat/Viewing Angle WA
{Saturn) 44014:27 Lat=-30.8°, Vw=76°
+7:05 +7:27 44014:27 Lat/Viewing Angle None
40014 :35 Lat=-22.8°%, Yw=76°
RPOPA +7:27 +8:13 4801436 Lat/Sub §/C Long | None
{Saturn) 44015:35 Lats-22.8° l
44015:35 Lat/Sub S/C Leong None
44015:53 Lat=-30.8°
V152N +8:15 +8:20 44015:55 Center of body for | NA
{Mimas) 44016:02 158
UPSHAD +8:20 +8:40 44016:02 Scan of ring None
{Saturn) 44016:27 Shadew on Saturn
YRESCN +§:40 +10:09 44016:27 tartrat R.=1.2 NA/WA
(Rings) : 44018:18 28 positioﬁs. move
every & framecounts
YRDYN #10:17 +10:32 44018:20 Ring Dynamics NA/WA
(Rings) 4401847
pPPCLD +10:33 +10:53 44018:49 Several points at WA
(Saturn) 4401913 3.5° Lat. Includes
bagkground point
PROPHT +10:34 +11:08 44018:14 Start at Rs=1.4 NA/WA
“{Rings) 44019:32
R202 +11:10 +11:16 44019:34 Center of body fer
(Enceladus) 44019:42 IRIS
UPART A1:18 #12:10 244019:44 | Starts at eenter | None
(saturn) 44020:49 of Saturn, scans
towards 1limb.
13 framecounts
per ‘position
RPEQE +12:10 +12:35 44020:50 Earth occult. egress None
RPQPA 44021 :23 Lat/Sub S/C Long
(Saturn) Lat= -30.8°
' +12:35 #12:59 44021:23 | Lat/Sub S/C Long | MNone [
44021 :51 Sat=-22,8°



LOAD Bss5) Page gaf7
{
PPORT
LINK I START ENC FOS | ~ARGETING SU PORT
NAFE LTI TIkE oNT TARGETING IMAGING
! : }
' |
RPOPA | +13:00 +13:25 2402152 Lat/Viewing Angie | None
(Saturn) 44622:23 Lat=-30.8°.
VW=72°
+13:25 +13:45 44022:25 Lat/WM None
44022:35 Lat=-22.8°, VW=72°
TCRY +13:50 +14:74 44Q22:55 Center ¢f bady NA/WA
(Titan) ' 44023:24 for IRIS, scan }
eyery framecount |
R202 +14:16 +14:47 44023:27 Centar of body for | NA
(Enceladus) 44024 :05 IRIS, scan every
framecount
YRDYN +14:49 +15:11 44024:08 Ring Dynamics NA/WA
(Rings) 44024:36
PPLONG +15:12 44024:36 Longitudal scan at | NA/WA
(Saturn) 44027:03 constant lighting
angle Initial Lat=s
0°, scan south, 2
framecounts per
position
PROPHT #17:10 #17:32 44027:04 | Radial scan of rings NA/WA
{Rings) 4402732
RITET +17:33 +17:34 44027:33 Center of body for | NA
{Tethys) 44027:46 IRIS, scan every
' 3 framecCounts
V7SIN +17:46 +17:47 4402749 Center of body NA /WA
{Hyperion) 44027:50 for ISS
YRDYN "+17:49 +18.:25 44027 :53 Ring Dynamics NA/WA
{Rings) 44028:38
RRCIR +18:26 +18:52 44028:40 C-Ring NA/WA
(C-Ring) 44029:11 Circumferential scat
. 12 points from rings
in shadow to lighted
rings on planet,
scan every 3 frame-
counts '
+18:52 +19:01 44029:11 3 points in C«Rinc,| WA
44029.23 on Saturn
«19:01 +19:26 44029:23 11 points in C<Ring NA/WA
44029:54 from Saturn's limbd
to space




LOAD BSS1 Page 7077
LInNK | START END FLS , SUPPORT
NAE | TIME TIKE T TARGETING THAGIHG
Quiet Time | h2020:56 | QT at 1st RROCO |
B2030:06 position. -
RRDCO +19:27 +20:17 44030:06 Radial Ring Scans
(Rings) #4030:58 from outside A
to insize C-Ring
1} 26 points scan | NA/WA
lighted rings,
overlap 50% 2 frame-
counts per positien
+20:17 +20:39 #4030:5¢E 2)26 points, scan
#4031:24 rings in dark, Jjust
above shadow 1 frame
count per position
+20:39 +22:46 #4031:25 3) 26 points, scan | None
' k4032:17 rings in dark, above
scan #2,2 framecounis
per pasiticn,
+21:20 +22:40 1403217 4) 26 points, scan | Nore
14033:57 rings in dark above
scan #£3, 4 frame-
counts per position
+22:46 +23:10 44034:05 §) 14 peints, no NA/WA
84034 :34 overlap, scan
Tighted rings at
same position as #1
2 framecounts per
position
PPCLD +23:12 +23:36 44034 :37 positions at 3.5° iy
(Saturn) 144035:07 Lat Includes back-
ground point,
VRETRG +23:36 +1:00:17 44035:07 Ring retargetable NA/WA
{(Rings) 44035:58
V1 & 2 NW 44035:59 2 satellites in NA/WA
(Mimas & 44036:05 same frame
Enceladus)
UPROR +1:00:23 +1:01:17 4403606 Scan for aurora on | None
(saturn) 44037:13 Saturn's dark side
VRDYN +1:01:18 +1:01:31 44037:14 Ring dynamics NA
{Rings) 4403730
P8PHA +1:01:33 +1:01:53 44037 :33 Center of body NA -
(lapetus} : 144037 :59 for 138
RPMOS #1:01:56 +1:03:32 44038:01 4 points on south |
(Saturn) 44040:02 pole,
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4 | Number: &4-7008-1, RevC
4 | Date: 21 October 1280

SOFTWARE TNTERFACE SPECIFICATION

GINZRATING USER
PROGRAM: SEDRGEN PROGRAM: Fixed Instrument
Pl SEDR Processors
COMPUTER . COMPUTER
- SYSTeM: UNIVAC 1100 . SYSTEM:

PURPQOSE OF INTERFACE :

To provide the fixed or direct sensing instrument Principal Investigators
With the prevailing navigation and orientation conditions when their
scientific data were obtained.

INTERFACE DEVICE

Magnetic tape of seven or nine tracks written at 2 tape density of 800 BPI -
using odd lateral parity. The tape will contain a single file termed

"Fixed Instrument SEDR File".

DATA COCE
The Fixed Instrument SEDR will be composed of 32-bit words which contain
character, integer and floating point quantities. A1l character data will

. be Left Justified Space Filled (LJSF) in the standard IBM 360 EBCDIC code.
A1l integer quantities will be in the 2's complement form. The floating
point words will be in the standard IBM 360 format which is given below. In
generdT, the tape will appear as if it nad been written on an IBM 360.

1BM 360 Floatina Point Word Format
Bit 0 1 7 8 3l
FSIGN | CHAR | FRACTION |

Where,

SIGN indicates the sign of the quantity represented by the
floating point word, If SIGN = O, the quantity 1is
pasitive. If SIGN = 1, the quantity is negative.
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' cHAR indicztes the jogatien of +he hexidecimal point of the u
FRACTION portion of the word. This value is normalized ‘
to & hexidecimel value of 40 such that CHAR - 40 {hexi- i
gecimel arithmezic) locates tne nexidecimal point TC INE€ v
right when pesitive and to the left wnen negative. The \
CHAR can aiso bé considered as 2 decima) scale factor
wrick the FRACTION wher gvaluated 2s 2 decimal number
must be multiplied by to properly evaluate the quantity.
Under this scheme, the normalizec value is 84 {gecime);
and the scale factor is-ine (CHAR - B4)th power of 1£.

FRACTION contains the significant digits of the quantity with
the hexidecimal point located to the left of bit g.

The following algorithm could be used to evaluate floating point quantities

from this formetl:
VA‘LUE10 s {1-2* SIGNIO) * { FRACTIONIO) * 1610 *x { CHAR10 - 6410)

RECORDING METHOD
UNIVAC 1100 System Library Routine, IOW (binary read/write rotrtine)

DETAILED INTERFACE DEFINITION/FORMAT
The SEDRGEN Program will write 2 nine (9) track magnetic tape #or the CRS,
PRA, PLS, MAG, LECP, RSS, IRIS, PPS and uvS Pls and a seven (7) track magnetic
tape for the PWS PI. A1l words W11 be 32 bits in length and 21 physical
records except for the header record will contain the same numper of words
for any single SEOR. The following attachments to this document describe ine
¢tructure and content of the Fixed Instrument SEDR File.
Attachment A  Fixed Instrument SEDR File Layout
Attachment B Fixed instrument SEDR Header Record Formai
stachment C Navigation Data Block Format for Launch Period
Attachment D Navigation pata Block Format for Cruise Periods
Aﬁfachment £ Navigation Data Block Format for Jupiter Encounter
Attachment F Navigation Data Block Format for Saturn Encounter
Attachment G Pointing Vector Data Block Format

DEFINITION OF TZRMS
. Lartesian State Cartesian position and velocity components in the
following order: X-position, Y-position, Z-position,
Y-velocity, Y-velocity, and Z-velocity.
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cales+ial Closk

and Cone Angles

Squinox

Juplter System |
Prime Meridlan

Juptter System i
Prime Meridian

Saturn Prime
Meridian

Longitudes

clock and cone 2ngles

+a the Sun - &/C - Ca

Refers To The vernal

vernal eguinex Is det
oianet T the ascenci
+he planet's equaTor|

This prime meridian s

centered 2t the S/ with resoect

noous (A3CY referance SysTEN.
s

equincx, f.e., for +he planefs the
Ined as the axlis from +ne center of ThE
ng node cf The slanet's orol® hrough

al plane.

ystem is identified wl+h +The rotation

ot the visible features in the Jovian equatorial zone. The

axqc+ datinition of +

nls system can we found In the Sxplana=

tory Supplement 10 +he Astronomical Ephemeris 2nc The

American Ephemeris an¢ Nautical Almanac (Explanatory Supple-

ment to the Ephemeris

y. JPL Technical Report (TR) 32-1508,

dated January 13, 1971 which can be made availaple ugon

reques?, aiso contains the definifion.

This prime meridian sysfem 1§ identified with Tne rotation

of radio emissions $rom Juplter. This rotation probzbly

corresponds To the rotation of the Jovian inner core which

is associated with the olanet's magne*ic field. The SZDR

uses Jupliter System |

This system is 2 JPL

It (1965.0),

detined system which assumes 2 constant

rotational rate of The prime meridian and a zero hour angle

of the equinox at the

epoch of 1950, Janyary 1.0, The exact

definltion of this system can be found 1n JPL Technical
Repor+ 32-1508, dated January 13, 1971 which is available

upon request.

The longitude conventions w111 conform fo The 1A §Tangarcs

which specify positive west longitudes for both Jupiter 2nd

Saturn.




> NSSARY

-

DFTRAL

FOsC
Fie
GMT
RET
HHMMSS

km
km/sec
LECP
LET
LJSF
MAG
MMODYY
MOD
msec
!

gagrees

dimensioniess

Double Precision Trajectory Brogram
Floating Point Quantivy

Flight Data Subsysiem Count

Fixed |nstrument Pointing

Grenwich Mean Time

Righ Energy Telescope
Hours-Minutes-Seconds

High Geln Antennz

Integer Quanfi?y .
international Astronomical Union
\nter-Record Gap

|ntrared Interferometer Spectrometer and Radiometer Subsysver
Jet Propulsion Laboratory

kilometers

kilometers per second

Low Energy Charged Particle Subsysfem
Low Energy Teiescope

Left Justified Space Filled
Magnetometer Subsystem

Month=Day-Year

Modulo _

mill1seconds

Principal Investigator

Plasma Subsystem

Bhe+opc|arimeter SubsvsTem

Planetary Radio Astronomy SubsysTem
Plasma Wave SubsysTem

Radic Sclence SubsysTer

Spacecraft Event Time
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ATTACHMENT A

Fixed Instrument SEDR
File Layout




~he foliowing SEDR #ile (tape)

will pe supplied %0 $ixed inst

Yoyager mission.

1St pOINTING

yECTOR BLOCK
1RG

M4 pQINTING
VECTOR BLOCK

5
T. ........................
| 3™ pOINTING |
! VECTOR BLOCK 1
v 1RG H
'-i *

TRG

t

.

i R or N
- CINTING VECTOR

KEN of ZERQ FILLED
POINTING VECTOR
BLOCK

ryment principal Inves

ATTACHMENT A

cixed Instrument SIDR_

Fiie Layout

Tayout represents she commen File s
sigators {Pls) of the

—

HEADER
RECORD

BLOCK \

--;n--------—.--

words N POINTING
VECTOR

126
words BLOCKS
1IRG

1

J—
1
l

gach logical record will contain one navigation data

navigation data effective at 2

biocks agsociated with it, This 2
the times of the pointing yector plocks in any- 1ogical

R POINTING
YECTOR
BLOCKS

T goF |

(_r—7 NAVIGATION
| sock. ...
Q POINTING
VECTOR
BLOCKS .
IRG __J

trycture that

STPARATE PHYSICAL
RECORD

FIRST LOGICAL
RECORD

SECOND LOGICAL
RECORD

LAST LOGICAL
RECORD

block (oné sat of

particular time) and all pointing vector datz

gsociation is datermined by time such that

record are cioser L0

that logical record's navigation plock time than any other navigation block
time on the SEDR. The follewing figure {11ustrates how SEOR logical records




would be formed given an arbitrary set of navigation and peinting vector times.
Note that the navigation nlock is always the first data in the logical record
even though some of the pointing vector blaocks may have earlier times, However,
zhe navigation ang pointing vector biocks taken &s individua) sets wiii giways o

in increasing time order.

Kavigation

Pointing Vector A . . . .

Time --——————%)l first second third fourth
Togical Togical logical . Jogical
\record record record i record
i | .

Each logical record will be composed of an integral number of physical records.
Also, each physical record will contain an integral number of 126 word logical
blocks. The number of these blocks for gach. physical record will be determined
from the size of the navigation data block and one pointing vector block. For
launch, cruise, and Saturn encounter, the navigation data block occupies one
logical block while the Jupiter encounter navigation block requires twe logical
blocks. The pointing vector block is mission phase independent and always occupies

one logical block. Therefore, the physical record size for launch, cruise, and
$aturn encounter is 2 logical blocks or 252 words while Jupiter encounter requires
3 logical-blocks or 278 words. When muitiple pointing vector blocks exist in
~a togical record, these data are filled into as many additional physical records
as are required to contain the logical record. Each pointing vector plock will
" contain a continuation bit which indicates if that peinting vector block is the
1ast block in the logical record, I1¥ the last physical record is nct evenly
£i1led with pointing vector blocks, the remainder of the record will be zero.
fi1led. The lefthand portion of the file format presented at the start of this
a=tachment illustrates the physical record - logical record structure/relationship
for the launch, cruise, or Saturn encounter format. The Jupiter encounter format
would be similar except that the physical records would contain three 126 word

blocks instead of two.
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ATTACHMENT B

Fixed Instrument SEDR
Header Record Format
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cEpp. TAPE I1BEMTIFICATION

fach SEDR ape is labelled with an eight character alphanumeric jdentifier
which indicates the SEDR type, the experiment/instrument jgentification,
the spacecraft jger<ification and tne mission phase. 1Tne jgentifier

v

has the following geners] form:
A 8 B I J J K K

A {ndicates the SEDR type. A =S, indfcates a fixed instrument
SEDR and A = F, indicates 2 scan platform or footprint. SEDR.

BB indicates the experiment/instrument {dentification according
to the following 1ist:

88 Experiment/Instrument
CR Cosmic Ray
IR ' Infrared interferometer Spectrometer
LE Low Energy Charged Particles
M2, : Magnetometer
PL Plasma
PP . Photopolarimeter
PR planetary Radio Astranomy
PW ' Plasme Wave
RS Radio Science
uy Ultra Violet Spectrometer
I indicates the spacecraft identification. I = 0 is for the

FLT-2 spacecraft and 1 =1is for the FLT-1 spacecraft.

incdicates the mission pnase according to the following Jist:

Ca
Ca

-12 -




KK

A
06-0%
16-12
20-29
30-38
40-49
50-52
60-69
70-79
80-89

0

90-99

tigsion Phase

Unused

Launch

zarth to Jupiter Cruise

Jupiter Encounter

Jupiter to Saturn Cruise

Saturn Encounter

Post Saturn or Saturn to Uranus Cruise
-UYranus Encounter

Post Uranus or Uranus o Neptune Cruise
Neptune Encounter

Indicates the SEDR serial number within each mission phase.

- 13 -
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ATTACHMENT £

Navigation Data Block Format
for Launch Period

P
A
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Figure C-1 farth Mean Ecliptic and
Equinox of 1950.0 (ECLSO)
Launch SEDR State Vectors

-l
Nomenclature —— 5 refers to State Vector
(Position and velocity Components) with the
subscripts AB, where, A {s the reference or
wemom" body and B is the "To" body. The’
following body definitions are used;
s-Sun, P-5/C or Probe, £-Earth, 5-Jupiter
and 6-5aturn.

- 20 -

Note that the Earth State with
requFt to Jupiter and Saturn (EEE
and SGE - dashed vectors in Figure)
will not be provided. These states
can be simply derived, if desirec,
by the PI by vector subtraction of
the Sun to Earth State (;ga) and
the Sun to Jupiter and the Sun to
Saturn States (ggs and‘gse).




ATTACHMENT D

Navigation Data Block Format
for Cruise Periods
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k]

Figure D-1

Nomenciature-—*—4-7§ refers to State Vector
(Pasition and Velocity Components) with the
subscripts AB, where, A is the reference or
“From" body and B is the "To® body. The
f01lowing body definitions are used;
§-Sun, P-S/C or Probe, E-garth, 5-Jupiter
and §-Saturn

Earth Mean Ecliptic and
Equinox of 1950.0 (ECLSO0)
Cruise SEDR State Vectors

Note that the Earth State with
resEiFt to Jupiter and Saturn (ggE
and SSE - dashed vectors in Figure)
will not be provided. These states
can be simply derived, {f desired,
by the PI by vector subtraction of
the Sun to Earth Stete (§SE) and
the Sun to Jupiter and the Sun

to Saturn States (§35 and ESE)'
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CALLISTO

* Figure E-1

farth Mean Ecliptic and

Equinox of 1950.0 {ECL50Q)

Jupiter Encounter State
Vectors

-
Nomenclature —» 5 refers to State Yector

(Position and Velocity Components) with

the subscripts AB, where A is the refarence

or "From" body and B is the "T¢" body.

f011owing body definitions are used:

The

§.Sun, P-S/C or Probe, E-carth, 5-Jupiter,

1.10, U-Suropa, G-Ganymede, ¢-Callisto.
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ATTACIIHENT G

Pointing Vector Data Block Format

WORD DESCREPTION UNETS TYPE
41--42 Celestial Clock and Cone Angles of the CNS TET Boresiyht deq E
43-4% Cartesfan Unit Vector of the CRS TET Boresight, S/C Centered,

Earth Mean Ecliptic and Equinox of 1950.0 dim E
16-47 Cetestial Clock and Cone Angles of the CRS HET 1 Boresiyht deg <
49-50 Cartesfan Unit Vector of the CRS HET 1 Boresfight, S/C Centered, .

Earth Mean Ecliptic and Equinox of 1950.0 dim £
51-52 Celestial Clock and Cone Angles of the CRS MET mm» moﬂmw_asn deq E
53-565 Cartesian Unit Yector of the CRS MET 21 Boresight, S/C Centered, .

Earth Mean Ecliptic and Equinox of 1950.0 dim E
56-57 Celestial Clock and Cone Angles of the CRS HET nm* Boresight deg E
58-60 Cartesfan Unit VYector of the CRS HET 22 Boresight, S/C nmrnmﬂma.
: Earth Mean Ecliptic and Equinox of 1950.0 dim E
61-62 Celestial Clock and Cone Angles of the LECP Axis of Rotatfon deg E
63-65 Cartesfan Unit Vector of the LECP Axis of Rotation, s/C

Centered, Earth Mean Ecliptic and Equinox of 1950.0 dim E
66-67 Celestial Clock and Cone Angles of the PLS Axis of Symmetry deg E

*

NET 2, Positions 1 and 2, 1.e MET 21 and HET 22.

]
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ATTACHMERT G

Pointing Vector Data Blaeck Format .

WORD PESCRIPTION UHLTs TYI'E
12-14 Cartesian Unit Vector of the s/C X-Axis, 5/C Centered, fEarth
Mean Ecliptic and Equinox of 1950.0 . dim E
16-17 Cartesian Unit Yector of the s/C Y-Axis, S/C Centered, Earth
Mean Ecliptic and Equinox of 1950.0 dim - E
18-20 Cartesfan Unft Yector of the S/C I-Axis, s/C Centered, Earth
. Hean Ecliptic and Equinox of 1950.0 dim E
21-22 celestial Clock and Cone Angles of CRS LET C Boresight deg £
23-26 Cartesian Unit Vector of the CRS LET C poresight, S/C Centered,
garth Mean Ecliptic and Equinox of 1950.0 dim E
26-27 nmﬂamn_n_ Clock and Cone Angles of the CRS LET A Boresight deg E
28-30 Cartesian Unit Vector of the CRS LET A Boresight, S/C Centeved, ,
Earth Mean Ecliptic and Equinox of 1950.0 - dim E
31-32 celestial Clock and Cone Angles of the CRS LET D Boresight deg E
33-135 Cartesian Unit Vector of the CRS LET D goresight, S/C Centered,
Earth Mean Ecliptic and Equinox of 1950.0 dim E
36-37 Celestial Clock and Cone Angles of the CRS LET B Boresight deg E
18-40 cartesian Unit Vector of the CRS LET B Boresight, S/C Centered,
farth Mean Ecliptic and Equinox of 1950.0 dim E

3 UOLSIARY
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ATURN

N
¢ ™\

SUN

Figure F-1  Earth Mean Ecliptic and
Equinox of 1950.0 (ECLS0)
Saturn Encounter State
Yectors

Nomenclature —S referes to State Vector
(Position and Velocity Components} with the
subscripts AB, where A is the reference or-
"Fron" body and 8 1s the "To" body. The
following body definitions are used:

§-Sun, P-S$/C or Probe, E-Earth, §-Saturn,
T-Titan.
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Revision B

TABLE G-1 :

hominal S/% %lecx and Lone Angles
of the Fixed Instrument Boresights

S/C CLOCK AND CONE ANGLES
BORESIGHT : -
| CLOCK (deg) CONE (deg)

CRS LET A . 305 115
CRS LET B 236 53
CRS LET € 125 &5
CRS LET D 10 48
CRS TET 305 115
CRS HET 1 . 338 | 60
CRS HET 21 104 78
CPS HET 22 104 140
LECP Axis of Rotation 200 ' 90
PLS Axis of Symmetry -—- . 0
PLS Lateral Detactor 262 i 90
HGA - E 0

*

§/C clock and cone angles are not to be confused with
calestial clock and cone angles., The S/C clock/cone
system uses the HGA boresignt and the Canopus Tracker
optic axis as references while the celestial clock/cone
system uses the Sun and Canopus.
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Octal
Words

Binary.

Bits

TEL

Table G-2

EMETRY USE CODE

OCTAL NUMBER
POSITION -
LEFT TO RIGHT

DESCRIPTION

l*
2 %
3*

~ o w

Pitch Limit Cycle Position
Yaw Limit Cycle Position
Roll Limit Cycle Position
Scan Platform Elevation
Scan Platform Azimuth
Pitch Limit Cvcle Rate

Yaw Limit Cycle Rate

Roll Limit Cycle Rate

* always zero if no limit cycle correction is applied.

MSB

 LSB

- F b 3 - W i

When these bits are set telemetry is used,
When they are not set predicts are used,
All other bits are zero,

T



RIGHT ASCENSION AND DECLINATION ALéURITHH

The Pi may wish to compute §/C centered rignt ascension and declination

angles of his poresight or optic axis relative to the farth Msan Zquater
anc quinox of 1950.0 (EME30). To obtain these angles the following two
step algorithm is gffered.

Step 1. Rotate ECL5O Unit Vector to EMESQ Unit Vector
 The instrument boresight or optic axis unit vector is availadble
from the SEDR relative to the Earth Mean Ecliptic and Equinox
of 1950.0 (ECL50)}. This unit vector must be rotated through
the mean obliquity of the ecliptic (angle between the ecliptic
and equatorial planes) at 1950.C to obtain the EMESO unit vecter.
The following tramsformation matrix will accomplish the required

rotation.
- -
1 0 0
ECL50 _
T l . 0 cos E, -sinég
EMESO 0 siné, cos, |

Where €, is the mean obliquity of the ecliptic at 1850.0 and
€o = 23.445789°. The following example fllustrates the proper
use of this matrix. '

- ECLSO
= *
Ueyeso = 7 4+ ™EcLso
EMES0

Where UEMEso and'ﬁECLsoare the EMES0 and ECL50 unit vectors,

ECLE0
‘respectively, and T + {g the transformation matrix.
EMES

-53 -

—



Step 2. Comoute the Right Ascension and Beclination Angjes

Once the unis vector has bheen

transformed %o EMZSO coordinates,

the rignt ascension angd declination angies can se compuiec by
using the foilowing equations:

-1
T T (s / *egsp )

. €31
&= 8™ (zpec)
Where ox is the right ascension angle, & is the declination angle

and XEMESO’ yEMESO and.zEMEsoare the x, y and Z components of
the EMES0 unit vector,

un
i~
[}




(Titan)

- LOAD B525 bage 27of 2
LInK & START END FDS ' - SUPPORT
NAME ] TIME TIME ONT TARGETING [HAGLNG
VT143 -1:06:39 -1:06:19 43967:19 | ISS Mosaic of Titan | NA, WA
(Titan) ‘q 43967 :45
0
UTDRFT , -1:02:18 -1:01:09 43972 :45 Titan drift, start NA, WA
(Titan) : 43974:12 at center of Titan
{
PT2XL Coro=23:10 -22:49 43976:40 Scan across Titan NA, WA
{Titan) ' 43977.07
UTDRFT -21:48 -20:57 43978:23 |Titan drift, start | NA
(Titan) 4397¢:35 at center of Titan ‘
PTCRY -20:50 -20:30 43979:35 Scan across Titan NA, WA
{Titan} 43980 :01
RPRET -19:20 -18:28 43981:28 |North Pole, scan NA, WA
(saturn)__ ¢ 43982:34  |to track Saturn
Poily
PTMOS -17:14 -16:32 43984 :05 Scan across Titan NA, WA
: 43984 .58



B525 TRD LIMB TNTEGRATION

. M") :‘J ,A‘L;# - " R -t - . ) : _- " I—-.: T - ql
riedetriee IV ovvvtusnriyerp

Bk gL Tk ey raian o
&/‘4

27CL === 2523 TP EECIILLY Yy yY A U

£5.0 mIprE.s -z
Pree C\h) I A CISICH Diza

h ol R \ azse L PET«ZARTH 57’*"""29‘-”0?’45 1 ez . ‘
~2 11 l-umﬁ P i \'\,F—'—__—_—- ,

| (0 Aw et
N IR

rav — FTETIR I T TR
SO . R nIEed 1 gge
<M : SaTUPN,




R2ZBBG JEALEARTEEELAEEEEDL 858888 L8n YRR RNRRENNRIEIG LN I dom-a oo s oo
r O
A ma,r A A A A AN A aA N A M Ad A A A A~ A AL A A A A A A AN A ] A AT 1| B
o — - Y
i B ™ d
[ N O e L U e A TV e f oY iy -
I I e R B B BV AL IS : RV B0 INCRE TI  IaNIV) IFETINE B s ISR VNN O b =
BRI (SR BN ) IR ST ST ISR TN Sl R BPVR A B VI R o Y S iR R LR AN A ko # 2 =
M Y o - R IR — o . e - __ N B o U
e doeHM~ et d o rdoHtv oo dvde dvd e Jo M- U o -1 -l d
o -
T L
W v oM
W ooy o mAT g e Jorn i Td LW {. I o el k3
iy G TVIS) NS LS '] N i R s I S B T O O N [ R Y N R %
TEgmMHniug > W™ m MR H AP T g Plmol THom o+ RS IR R VYRS Y A sl | T v
[N IPL | I I LR Y [ e O LR R w.j N od = e N i I o Yopd W
DAMT A O~ T a0 P MY g A i P W 0 B oy 0 S o S K g) = it L
el N oy Dt mNo drmitdm AT M do ™ | e [@ireh o [ S I
[ I e N Il BVY ) ) N0 ng s B Dag Iy M o Rk ROV I Byl [ e dm \\
BIE e YSRES JES RN I S | oM e 9N g RO s ol T o e O D I L 1 LR nin
: ' | 1 O ']
: : o2 N
L IRETRE B o IR IETETN SRS o BNSTREN B0 B I BNt NS I I8 B B Oy B B S R € B I | £ +-4] 9\/
DM gy o 0 OH W g Do B O o (SRl P R AL I R U R~ -~ w —_ :
L"‘*‘fﬂm'ffhv"amﬂ:mrr’-":"D@'»'rrm“ﬂm:>‘4mmmw'noq’ﬂ‘-‘ﬁznm“'i [ ] i bW 0T |
YRS px e Y b g bd g i3 fon o [ RIS B T (AR LT e PO L Y I VR S ¢ I e | r : . 1~ :
" e pmmm\dbffﬂpnﬁ o Wy ontd 00y G U i O P g b T Y R g T L R o - o
sodog o o w A N T O e P R TEL o T o 3 B i e , v LS 1"
T I A T P g IR Lo Bty e N D TS () © - i . =4 3]
Nt o N aP Qo Pl p W WM g E D e 0 e gy e _ T x [
’ : [ o R
N o ;
MEWGPF AL O e e g T D m MM O " @ ey T =] .
P M g e N U0 e TT® g g p e O Ny e O ® ge : ;
iy TR s R R D ¥ o rop FTE e g i e U Ll 40 b -4 [ i
A ESEY il - ) 1 mn B g ‘ PO T| e :
30 g = e e I B LR T L .- N
[ I IS L O T et LR ‘ aF ;
J R G~ ey ) PR IR S B R !
AP T Moy T$ [ IR I AR “ L i N e B
0= i
- oy i
D, gD 0T nm I DD s P D g o > Wi O N s !
““mu‘“»—-ﬁﬁt"“ﬂnl"Nm"J‘D [alie IALIE N - BUO o « - o Te M e :
AWM P T DA DUmmmMT Do AEmMmT o, s o Lo :
R e 3 R e T I L I (P P P “ge (VS ~ —— v i
FEe N g T T e Yo A D N W) e W EOS EEH - '
Y U D M ) MR e e e e 0y NS s - o
o B T TR ) B i ME LD L Uy sy - o \ " -
g PR L P PR A QN g T T8 P o el
H >
Rl
MTMeopP o, Bdlwww JoNT gL mPOigT0gp e R 0 m
“H e OMm P> nnT Ay 30 P ~ » n o i - k] i
AL g A am® A pm Brg @Yo [y s & cu o Y )
P : [ Bl rs b THmd b Ty T TN s " n ,
LR kfi R =N B O s AT [8+] e 1o
nou ey T cr g in (7“,:—4“);}\[(11” ey B G ' e I 1D :
g g N ey s 0 ey i PP PRN ! !
DM O R P s (@ D) e W ) B mo oo Ay ;
: , O o ;
) eul
DI A - M g B IRV B e A RN R (SIS
DR IR PSR EPR TR IS AR M g TN~ 5 b s s e B S vy
L R e s ESA DS IV s S AR P LTV gy OO G oo s 1 e B
I L R B [P I I 3 - e O r . )
Foliin o g A T 4 i BRAUNSARF IR I Y] - Y kI C
WDy T e DA g BN P P ) e T e 0 I =
T O m Y 4oy ny g e T OY N . - RPNV R oz .
LSRR AN AR IR, MRS o I o T RSO ] Ty O ; T m I e .
-
3
2man F Y og & B PN Mm@ Mg d " g
Oy 2o~ a8 Y e g~ Ton Bg oy Twomem [
W'nuw”{m’ milln;;"r:‘am o Wy L Twwmd o =4
R R L T e LT s s RIURANE I S BRI S L
Pem i 'l s T O e ws B D g n Mo & ™ X
by ‘\W--nugx)\gr.xu“:wu ¢ O Ty MmN 0 R I !
O~ 8 e (0 pENPRSTES ¥ V) - oMMy Mty M e v . :
Doy ey f 0 B [V TN g R L T MUy !
B ! !
¢ i ) ' W
< T M e O P2y U0 3 b i
N ‘r‘m.lusk‘ﬂ‘mm,ﬂv: [vel . [ ! d i
T S vlie RV w vine MAsRESY I o} T T o M ! (i) i ;
roe N I e T N " oy oy RO e i g yj
do [ERNAC D RV [ B »:j»—l + [N T o s EQ\ :
Mo oy + Wi b N TR ! ,.‘ !
n - My r \lﬁ:‘-‘ |~ R r‘Y" T . 'I'H”w,’bu«rl ] d‘ TC
o (LIRS IR Nl IEARS! P fo Ao m e s gn 0 L T :‘F‘—-
: ! : o -~
T | -0) ~
i D e o 0o Ny Y o . I bt /-{ [
DR T m N Mol D - = m * e
T o1 1o ] W m W e [FTI " on i ‘
s My s T o !
[SRY) ™ RS i FX s o : ad
A CAND g b O TN e Gy ' T('
WA R K NS A O e PP o
PGB0 et i m Ry O - | ’CR ':R
! i ! s \D
\D#‘R«ﬁqu‘u’;ulf,uf“n_ i i SU ~.
~ s O ool e MY e !
[oriiec RIS RPN NGOV o AL A [ ; W \fO
e e R O | + : ~
o P e O ol B ol © o] \7%
AR TR e O € o gy P g Rl &\ | ~D
+ O g e o O 1Y o ot 37
PIERSL TN Ko BRI E o I PRI, 1 p
| 3
: ; ~ \j\
; i VAN ,
: : | {
: i
i ‘ : | R
¥
| ! i i LG
H 1
] |
| !
| | !
'
| !
H | ;
{
i B :
; |
;
' |
|
' t
I | !
RO223 5398820222888 880288 2 ‘521‘1323’3,f"':ﬁ,y[ﬁ'}}S?S?‘c?ﬁR?EE‘B ES R T 3vwoae ona o




CHZYr

T

[

bt
b’

ER
Y

n
Rl

o)
[

29

22BEGIFRLERLBEELEEEERREBEELE R
ﬂ‘NA‘sA‘lA‘IA’AALAf.’\’"Ah"\dﬁf
FE QS R (VRS RPN PR IS N GYIRN LIRS RN ] (o
R NN N« I NS S IR TRAANES TS IS, - oo N
g Prob e bnrp @4 MNP L]y
J . _ b 4o § o .
-n A~y ~dvrod-etr T B
—
r
ad}
) b DO panh G O G b T e
oS R IRE N s NaX? I SNV R BT I Y Wi I
NG R T e N e, E R TR VRY NG Ave e SRty Br s
] N I R R RATAR A AR o A o [ [ op v b
= [SHTRF-S® N TP p T Oy T IOV S NE e
b o [SSI0s NAe IS I BRVOVER | SV S eoRNy APRAENY UL R L LRSIV BN
IV e D e PR HO D oep ~C ™ rha "
o — LA T UMD 8 p P fw P w
-5 I K s Rele VO S S A Rt -0 APl e Bl
Mg DO pp @+ cp T PG
O Ao B D O H P op Nl By
™ B po Y R L By PR PD T o p T — M b M
~ 2 gaHw0 b N RO OO e
S R I D MM P D goop e et
. thph o M U mug"“‘u-’ w b dor
PY o0 b TP ma g PR
dm
Jo I
O W tER T A 41 W~ > @
D LN @ g~ H oo s Yy 2 g oo
GRS ot T Ay SR co W4 A
[ (R TR L TR - R I
Wh e WMo M g . SRS I T
[T SR - 5 N G T N [SESEE IR
[LIPH JEVENE o SRR S AT AR |
D Mmoo T m o 1 w =~ O
Ao =
L I
Doom X AWML Mg~ B MmN T
Jogme* N B p W B gy T o e ME (R
Iy Gl G Prpocp oy Y e @ g
¢ RN S 10“""\!\'?\}'\;"-;11hr‘JL—iHH —
-1 Oy N em~NSMUE G TGS m
oo oWy DR TE S e (0 £
i n ) IS ST s SO S B A o BN AT W 01 _,Q) bt
A W N R “y\jp:"vm‘; Wiy o n
[ . ‘ ’
n v
| ”m oY L3 TL o 3
Ly . ] B m P b By n i1
i E Bl M Fen RN ti
* (A} RIS 10 SR I pa b
b - R ST I e BENEES - B0 e ¢ = 3
~N ™ RIS NN e B PP ) -
1 LIRS S iy poia -~
an 4 PR R BEES eI o d
o 0 :
Y :
B @ AP Qe ~NE oo JOAgme Ly 2o 4
A B Y r:>n4~i‘q')br-<< vyl g
¢ I 2N Te ILCRLE: PN VIR I IESTIRY, LIRS NS VIR B B B YR
S AR e 1 s my b s b e b el P ) e
e b PADT QiR O G [ N S AT e TS Jm.
4 WA VO g O o~ e g YT g2 O)
35 «D'Jf’).'rr;l\l.n\&_“m:j;vuT-f"\"!h(‘)ﬂm‘u.'
- P e @ NI R~ gm N DD
] : i
= N
. g Y g O~ 0) Wy = (O T
a Rl e N RRE ERES S I s N e T AT I
3 ) G e O T g OF i o T ) e G U
N ST T A S S BN S SL SO & ST B N LR I
g N RS Na IR R e IRty By IS v IR RN RTINS - I S
R | 2 BARE R T o~ P T oo MO Y
o g T3 e O rs o N Gi Ao W !
: O e U o o Ty e X0 DR FE
L WMo I g0 o] [Ra -
M Z od AR o g e doo e YA
v 3 RERS ORI VIR NI BPAVILD: B SRY: IFSURVURE SN Y LI,
w C - mu\wFimw [EEN L TR o
o ™ 4 DR ~ = -~ Tt L J T
[ RERE BEw Ky I: IS B J ) J
n AN WO e Ty o (4T X BN ™t
- 1 H w0 ~ A0 e g W e R Bt B AR i <
I8 Bl
-4
T Ao et O cpm T eloy )it & o
mm fe) IRCAR NG SR AN S I NP TP ST I PERROY IS = R e A
q v S R NENL REEE No N NEN YRS LI VLR RS R
b T U Ry g YR s RPN g s e S R L ) TR ke
IR ﬂarv”rn;'?wrwﬁimiubt1ﬂr1Hﬂ
Mromn T Ml o' Mg rp i = 17
MU o Ve S gm0 O
‘4mmlhatﬂh~qu'4r(ﬂ”'nﬁn!4\04 3
oY s 0 -~ A
m o o m ey o
B TR RV R RERE N REL
(S I NN . I Load
m ™~ M -~ N
-~ Ao ™M v ot
™ N H T MY e o
ﬁ doadime gy ~ !
1]
£
oo oo oo ola olo oo ale ale o e onle B'E G wiw g
B - T - B o - B Y= -~ R S MR P T o = O W G e W O

-

M4}

®E

Si Af+

Exy)

N

(&

o

4
(8
[

I

w
5]

[

ac 3
co 7

oR-2 01
g

£THEE
a3V d

£z

-
[
¢

-

o~

20U Z9TEeD
C43v[any

[ IR
v LY
[

A
¥y
(e Y

©
=1

[

i
O
ol

o
©

{ - C

L4

felal ol Eikol R

86221854

1455363

ro
[

[4¥1

Ut

i
ut
m

Y]
N

wul

~
i

79TSIs1 T

GI8 RICTT

N
o

O
45}
Iy
Ji

)
L]

&)

®
o~
‘D

o
d
al
-
-
-

I
m

. <

T

0l

I
23

[

z

Fa

C a3 e

Lisgag8d

A R A

G

[N
i~

nY
oy
7Y

ERe]
3179 431

w12

L1354

=

n
%3

b

n2
M

1%

r

[&0)
o
W)
Nij
i

O
ry

~y
o0}

m

Fail
Il

>

T 538av3

Jdhis vy

on

62553206

n

(1 €33

LLZa3TRE

ro

12Lang

25+ 1960

TE:

viggY

288

ALSE24

ok
[

>

(-
!

R

I

>

[N

~

b €91

2148
&

T
e

Ly
(

<
LEA3163L
4

Sy
ol -AzE Rk = Bl
IS}

BETL

24

ERPTRTNE
:

4.
3ws2rd13

Sy aC

"
13
Sy ld

YIS
Zill

¥53
3
2685

£

™

ey
FANeE-8 %]

£LC
g

of Ui

L2

LR e

1ald1s6y

3

at

i

vl

vl de¥ 449>

]

M
[y

it}

2
)

3]
(¥
N

(Lsee

P

[

9
o

o
Ot

2y

g

el

SEYIaNT
3VELTIdL3

=YL J3E88
=L 1

‘Jw3T
dr 431458

9l

g
Ipv i gL

S46v3IVIid
296632¢

148016

[ Salicd

2 v

1322

t g9

inng.

g4

4753

d33

24321912

0

H
4:636
IS

o
=

233
SO031¢83 %

(_
b
z

-~

95445 4%

I12€8.

<

diwe S99,

H5 b

0 g
I RN
T

3 [
o e

==}

1¢C8
Tt 2
$9L

e
- 1e 5

€5
I2L8

|3
A9y

H6TCTE
d%J
24

1 (4 ™
D
2

.
S

il

g4I64¥AT
Ja

v L
1

El
L:

3
¢

dT4dve

YYS4ylw

BUHTTL LS
(=]

v 4

g

de
£ =37
LY 3

»473-89Q

v

ZETLLENT

)
ey

W

o

oot
il

<y d

P 2

4

Q47

C=l3Y

23070292

™~ -

31

Coor

223
1C1:iCa

3

a

Ia68TeHE

EIEL-BE]

I6C01-44%

V3+ZT<53n

Zav
NS

b JLv3AC
VOGTIEET S A4

VLV TH

[
W
[39)

o

ry
[

I

=)

-

t 4y

o
o
Ly
-

T

o

+

SREER Y

Ll

30V

T4 3

Tl

G

537

Avyy

338
[aEal 2 4

984

T

AT

AR



29

29

09

08

65
g

89

g4

L

45

95

9§

[

¥S
£9

28
i
0%
6%
8%
v
o
52
122
£
44

e

JWIL 187iS

el

ts%

cesf

A%
Y

<4

..

M
o

ddCl4

[
[«

2114 Hdzidy

m

Pe)
[

7l
L0

5%

b o

L b

A
oM

I14

e

1NdNT

X i

a3
M
T
&}

44 3

C

.

A¥Y AWNS

123

Se 206698

ER- 3= 8

L

CL3 3vgss

()
N

[V

P Y £CD Y

iz

x

M

283
(8]
(2t
(%)
jav]

o
w

[
Lt oy,

ro ;1
e
Ly

ﬁ

R
&

[v2)

"~

h
8

o

4

[*3
Ay
3]

o

-]
422

m
£

283

£
=3
o M
o
»
m

1L82%8u8.

E-RTRE -1

H*
0
i
T»

~)
o

234y

e

135

SRR AR

Hlisws3Z

3L86%¢

=

s

]

£ 3

B8 L

Pl

I}
o
i
H

[
(05}

(o]
A
W

m
)

v

ur

Co

vise

2

3

VvHEIY ¢

-

Ly

EVESEE o )

LiB8s%zad

fd

(2

id=

3 4%

[
=3 s

b

£

L R R
WO S ® e ud®» s w R
A~ AAANA A~ A
h oo ¢ R RCRY RO
A m g+ B
4 . o ¥ g O H
w MUY B
- M oy
ey WA
o T e sl e o U e
of W F o LY g G
I N Ll B Tl R
Ml 1o ™o
o = 4t m ] oW
G ra3~NHFoog P
A M ® o (f e
[R¥ NCT IS IR el
U oAam EoR I
DB NH e Db
(LY IO S S B NN . B oS
Wm0 xy
S B J
ﬂ1§sﬂ< O~ Oy
m TG T O M

céul

- e

e

viog

m
m

(]

a3

-~
on
N
Cai
[39]

31
Ltz ¥z
O S

vy

2

v
=1

49

X8
3973

4

T

-0

228
=D

o
r

S §=

~

z0

BB ETHLE

Lii8¢iav

=35

HY¥33483L
14854,

H2ab. .

£

33z
S36;

I40L9228 4

I
8
a4

Py
£y

2
v

cetrzeg
dELI 8L e

GrEziaY

II82532  H6LLZEE8

vd

2]

e

i2H

e

Bl

“
0y
|

m
:
N

FACLS

it g4

-

ay

I
m

2222

3z

oad

e/
14
42

m

ERSIE Y

)

£491

N

TERA01. 3zac

.93

ey
FS

=Rl

¢

TCH4L

Yo
ST
Z3id

4
Z.B8

3

- OO W N B G W -

HCLRTCAY (oLng

T1a0¢5w8

JEE¢A

die

LCEES w3cYEdug

ST, £ G

LEd

)

962

(

ZLV6
1033

471

493

2493 427

[

[

3vIz3d
LOL274d1

U4

GIrcef:a

¥ChCradt

3

(i g8

Qgdca

HA{

=

2 ¥

A B2l
74860

EE20S

SIS abi

Loy 2

YZGYY {4

SRl

2 h

8

Zar

CQat

™=
1
B
Nt
t.
4
L
o

La

31}

30937
0

a03e80 "
FECHETR S|

[ d

[

[l ]

o

(o]

Lo de
-

H

LGY

2y Y

iLtexd

P

v

ERA- RSN g
bETOZH 4T

Ed
o

AL0ETEL]

Lo

58

SHwLZ4ald
6640¢

2180y

BU8TETH

g1l

LASI RS

JB18EESY

O

AEY3

2

i

Sdi i ZrY¥3




This data set has been restored.

VOYAGER 1 % 2

SATURN IRIS MERGED LATA

77-084A-03F
T7-0756-03E

Thare were originally

1% Voyager 1| and 11 Yoyager 2 Binary 9-Track, 1400 BFI tapes.

There are

% Vovager 1| and 4 Voyager

restored tapes, The DR

tapes are 3480 cartridges and the [S tapes are 9-track, &250 BRPI,

The tapes were created on an [BM 340 computer.

be replaced when the new data arrives,

These tapes will

The TR and 0S5 numbers

along with the corresponding 0 numbers and the time spans are

as follows:

77-084A-03F (VOYAGER i)

DIR%

DROOL61

DROO1SGZ

DROO163

DROO1 A4

DROCLES

DS#

LSon1&1

[S00142

0800163

8G0144

LSO014T

D%

o4664
054665
n54666

D54667

[54668
54669

0544670
054671
0244672

D54473
0544674
054675

[54676_

054877
0544678

FILES

L by o— [ SN O L2 &3 e [ S I O ]

[ PRI S

TIME

10/22/80
10/23/80
16/23/80

10/27/80
16/29/80
10/31/80

11/02/80
11/04/80
11/0&4/80

11/08/80
11/10/B0
11/12/80

11/13/80
L1/15/80
11/17/80

—_

GFAN

- 10/23/80
- 10/25/80
- 10/27/80

~ 10/29/80
~ 10/31/80
- 11/02/80

- 11/04/80
- 11/046/80
-~ 11/08/80

- 11/10/80
- 11/12/80
- 11/13/80

- 11/15/80
- /LB
- 11/18/70




77-076R-03B (VOYABGER 2)

DR#

DRO016S

IROOL AT

[ROC15E

DROOLST

LE#

0506166

OSQ01s7

DE001568

500149

I

0544679
D=4480
054681

Do4&82
054683
054684

54685
[54686
054687

4686
054489

FILES

£ i L1 F) o

L R o

F3

TIME

048/13/81
g/ 15781
08/17/81

08/19/81
ng/21/81
08/23/81

08/23/81
08/27/81
08/30/81

09/01/81
a9/03/81

SFAN

08/15/81
0g/17/81
08/19/81

4B/21/81
08/23/81
08/2%/81

08/27/81
0g/30/81
ng/01781

09/03/81
09/04/81

T



REQ. AGENT
— SN
RSH

This data set consists of 11 D tapes and 14 C tapes.

REQ. NO.
VOI73

VOYAGER 2

77-076A-03B

SATURN IRIS MERGED DATA

ACQ. AGENT
LA

A1l of

these tapes are 1600 BPI, 9TRK, BINARY, and were generated on an

IBM 360 computer.

D-54682.
NOTE:

Also all of these tapes have one file except for

** D-54685 has been replaced due to the original being written

over.

This tape is 6250 BPI!!**

** -54686 has been replaced since the original didn't contain
enough data.

** D-54687 has been replaced since the original ran off the end
of the reel while duping. This tape is also 6250 BPI!!**

This tape is 6250 BPI!!**

The D and C numbers along with the corresponding time spans
are as follows:.

D#

D-54679
D-54680
0-54681
D-54682
0-54683
D-54684
**D-54685

**-54686
**D-54687

D-54688
D-54689

c#

€-23037
C-23038
€-23039
£-23040
C-23041
C-23042
C-23860
C-23861
C-23043
C-23862
C-23044
£-23045
C-23046
C-23054

FILES

b e ek ot et ek b ek et el V) b

TIME SPAN
08/13/81 - 08/15/81
08/15/81 - 08/17/81
08/17/81 - 08/19/81
08/19/81 - 08/21/81
08/21/81 - 08/23/81
08/23/81 - 08/25/81
08/25/81 - 08/27/81
08/27/81 - 08/27/81
08/27/81 - 08/30/81
08/30/81 - 08/30/81
08/30/81 - 09/01/81
09/01/81 - 09/01/81
09/01/81 - 09/03/81
09/03/81 - 09/04/81




REQ. AGENT
S .
- RSH

This data set consists of 15 D tapes, and 17 C tapes.
these tapes are 1600 BPI, 9TRK, BINARY, and were qenerated on an

IBM 360 computer. Also all of these tanes have one file except for

D-54667.
NOTE:

REQ. NO,

VOYAGER 1

SATURN IRIS MERGED DATA

77-084A-038

ACO. AGENT
TR

A1l of

** D.54667 has been replaced since the original was damaaged on

arrival.

The D and C numbers along with the corresponding time spans

are as follows:
Eﬁﬁ

D-54664
D-54665
D-54666
**)-54667

D-54668
D-54669
D-54670
D-54671

- D-54672
D-54673
D-54674
D-54675
D-54676
D-54677
D-54678 -

C#

€-23023
C-23024

C-23025

£-23844
€-23863
€-23026
C-23027
C-23028
C-23029
£-23030
€-23031
C-23032
€-23033
C-23034
€-23035
C-23036
C-23053

FILES

[ P P N e I S e e el ol o T
.

11/17/80

This tape is 6250 BPI, and has two (2) files**

TIME SPAN
10/22/80 - 10/23/80
10/23/80 - 10/25/80
10/25/80 - 10/27/80
10/27/80 - 10/28/80
10/28/80 - 10/29/80
10/29/80 - 10/31/80
10/31/80 - 11/02/80
11/02/80 - 11/04/80
11/04/80 - 11/06/80

- 11/06/80 - 11/06/80
11/06/80 - 11/08/80
11/08/80 - 11/10/80
11/10/80 - 11/12/80
11/12/80 - 11/13/80
11/13/80 - 11/15/80
11/15/80 - 11/17/80

11/18/80




DAYS

296-296
296297

297-298
298-299

299-300

300-301

301-302
302-303

303-304
304-305

305-306
306-307

307-308
308-309

309-310
310-311

311-312
312-313

313-314
314-315

315-316
316-317

317-318
318-318

318-319
319-320

320-321
321-322

322-323

VOYAGER 1

FDSC
START — FINISH TAPE ID
34299.00 34311.59  VGR301
34312.00 34341.59
34342.00 34372.50  VGR302
34373.00  34401.59
34402.00 34431.59  VGR303

| 34432.00  34461.59
34462.00 34491.59  VGR304
34492.00  34521.50
34522.00 34551.59  VGR305
34552.00  34581.59
34582.00 34611.59  VGR306
34612.00 34641.59
34642.00 34671.59  VGR307
34672.00 34701.59
34702.00 34731.59  VGR308
34732.00 34761.59
34762.00 34792.59  VGR309
34793.00  34821.59
34822.00 34851.59  VGR310
34852.00  34881.59
34882.00 34911.59  VGR31l
34912.00 34941.59
34942.00 34945.11  VGR312
34945.12  34970.58
34971.00 35001.58  VGR313
35002.00 35032.79
35033.00 35062.59  VGR314
35063.00 35091.59
35092.00 35122.59  VGR315

FILE#  #RECORDS

1 733

? 1799
1 1852
2 1856
i 1792
2 1798
1 1754
2 1657
1 1797
2 1786
1 1789
2 1781
1 1790
2 1788
1 1782
? 1778
1 1543
2 1675
1 1786
2 1798
t 1785
2 1668
1 160

2 1344
1 1716
2 1828.
1 1793
2 1735
1 1839

D#

| 0-5;;1%

D-54665"
D-54666
D-54667
D-54668
D-54669
0-54670
D-54671
D-54672
D-54673
D-54674
D-54675
D-54676
D-54677 *

D-54678




DAYS
205-227
227-229
229-231

231-232
232-233

233-235
235-237
237-239
239-242
242-244
244-246
246-247

START

43639,
43701.
43760.

43821.
43849.

43876.
43932.
43992.
44059,
44126,
44209.
44269.

00
00
00
00

00

00

00
00
00
00

00

VOYAGER 2

FINISH ~ TAPE ID
43700.69  VGR4O1
43759.59  VGRAO2
43820.59  VGR403
43820.50  VGRAO4
43875.59

43931.59  VGR4OS
43991.59  VGR40G
44058.57  VGR407
44125.59  VGR40S
44208.59  VGRA409
44268.59  VGR410
44284.07  VGRA11

FILE§  #RECORDS
1 3666 "
1 3530
1 3446
1 1642
2 1605
1 3345
1 3461
1 3639
1 3967
1 4904
1 3562
1 03

D#
D-54679
D-54680
D-54681
D-54682

D-54683
D-54684
D-54685
D-54686
D-54687
D-54688
D-54689

v/
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INFUT TAPE
DATA INPUT

FILE

[ AV

Moo OOy o8

sl

a0 0 oo O
gy 3

iy PO TV 1O = e @ 3 U W @ N OO Mg

Foli =
W Chnp A
. O e -

P b b s R R L e b R s P e s
g on U p

1840)
1887%)
1328

1550
c000)
2U40)
2082)
Z120)
14D

22332

2240)
2282

PUMP OF TAPE IN1

IN1 ON TRO
H3 FL 3.2 2
1
1 L115808BYTCS L
53 O3601 (SEFS  COG30196 U028AUU00 0GE50001 UOOOQOBEJE (QO0O0CODOC COCOBGSE  0GCOCAGO
3 00200CEQ 0:17 .£022801C ©Q060000 COG20050 03i2D00l€ 00690020 GCDGIGOSBC 00860000woAGiR L
oE 000000 nno mooonnqo I0AFECOD0  3P4Ff986 42C81084 42CB1ET0 42C7TFCC2& 42 CR3220
grcrC 42CTDF SBed 42C7Can4 4311CCCO 01010100 . 3BAFAT6E . JE4FATEE 3B4FATEE 3647 a76f 27— O3HA-O3IR
TRAFATEY  3B4EAT TSE 3B&4FATEE IR4FSCO4  3R4FS5C04  3R4F 2720  3EAE3T20  IR4E372C 3I84F3720
AR&D37T20  LB4Di2 JUNA 0OCO00006 3CAABG1R  42SE7E6C  428RE144 0ND0OCCC 01010101 010010C3 D—- SYLl7 C— 23§44
ZEDS0G0T J00CGT 9720 000QQUUO0  GOO0CDO00D  Q0COOCOC 060608063 0O00CGB0G6 GOCGGGCO COCGCDOOD
DCLNCECY 200000 049G 0060CEOC 00000060 00000000 0000C00D6 O0GOOODOD. - @ooo@@mo 0000GC0O0D \nvhﬁymmudikwxuMNWP
GL0C008T  S00CO00EE EZE 4714AF01 00900000 CCO00O0O0 0000C000 0COONO0D 48S4CE3E 0QOOOO00OO
4714AT01 4714SF99 FaE  4135F%4C  4218EA27 41PAGBAT 41FE4AD4  41CFS€13 4028CF02 4G 1IFADCA
41549563 41RB02F&C 2706 43115850 4286AC30 00000000 0O000C0GC 00GCCO000 OO0GORG00 0CCOO0DDG
0GOLO090  F30A9913 BF2C  20AE7979 77359400 0l04F68A 1DBEADFS 0D74421€2 EEB4EB21 0894416F
ID4COFLD 42982CCF 4 AFRT7 DADLIO49E ﬂopopmmmp gﬂmUnsnmhv C228e547 BC4ZISSAD BCAET2FE BDILIFFE 3
BCSADS53F G0G00C00 08 30050 00000000 50 0C00CCO0G° 3D149%24  3COBRSAT  3CEAE93¢ 30379536 -
1C0% 3C1B70A g2F6  3C100323 3BA13A30 3R9EFD40  3BAOCELG 3RSD36E0 3B&44CCCO  3B7CE£310 a
18w 3BSBDTIC  2HHCDFF0 ZRBTTARD umﬂpmmvo“ummaajmo ZRET73IS0D ZETE3R00  ZETIDFFAQ  387F&DSO
37CT IBTFSOZG 25817330 3ETFRDCO0 3ETAZeel  IRTeTH16 T i87L ANCt 3 LTBUEEC  3L7BSCFE  3ETTEZRA o oo
2150 3B78 38744450 3B74047¢ 3B731200 unuu»»mo: 3B744A70 3B746FCO  3BT7450F 0 3B74E5D 0
ATES 3873 3RITIRIO IBEF3430 IHEEE2F0  2B50CE20 3FECRFED  IBeARC20 38630990
708 SBEA 3RLEC310  2EEE6D10  REGEERAD  ZRELESS 3E657CAD 2BE413SC  3RE4EFF D
53F0 3RG3 3REFZELQ IR58A180 23R532C3 3BSA46AT 3RS5AADDO 3B597B80 3REGABBAD
ica 320 ¢ IRV TLF 7O 3BS5GCBAC  3R4FSBAD  3340C450 354FE8CS0 3B4CEFEQ  3BYDRSED
01 14 7805 IEGTRE D 38454950 IE4S8FE0  3B4SSADD  3E420FCD  ¥HIFEZAT IREICEERD o
7 ICESFT 3BSC2RL0 3838D2C0  3E3ITSFEQ 3B37S800 3E379860 ZR3ISCCBC 3B344700
SET ISEEFG IR 7370 IB31C450 2B2F0SG0 36200410 3R2C5120 3B2CCS560 3RZCFSTQ
YUP1SG sHIOCT1E08 IRTaaZAD IB2C1150  ZRIZBDELC 3ZBZAF4CH  2E2AAT10  ZRZABOSC  3E29RB8E0
27BAEC  2B26B5D3  3BIAIEND 3B27D5¢0 3827C65 3B260700 3E24DS70 3BZ2BA40 3B21EBE4O
223580 IB23IBHEDO  2BI4IAAD 3R21FDCO 28213039 3B20ESCC  3R207960 3BI1FFC40 3RIFT7IVD
1FOLFS 38LFSTAO 3B :s770  3BZ11030 3E2(7810 3R1ES9DC 3RI1CE2FQ 3BICS706 2RiDAGEE  XPIFSESD o o
1FEZn 2B2N2383 3R $%0 3B1DCACO 381BE940 3E1ADCOO0 3R1AASEQ 3E1ABBBO  3IB1ATF1O0 3IBI9FETH
LOTAL 3RIF3I&3C 3AIS0E40 SB1ABGAS  3R1RI26D 3IF165300 2 3B1€ED03D 2E1T78030  3B182E0C 3B1R4000 U
“zeZn 3B17CAZG 38171000 ZB1ETEFD  3HIZFFOC  FR1STA30  3B1SCFT70 38147450 3B1S2ABI  3IR160BCO .
£BS 3B1%A900 381478F0 28142C20 32B13CE40 2R12C750 3R128110 3R138720 3BI40DBEO 3B147730 o
SEFCY  3811E3060 3311FA20 3B120720 3B1138%0 3R1QFCA0  3B1220F0 3IE132780 32H12B2A0 38115C40
12FED 3R110PT 2817760 3B1189F0  3Bl26C80 3R1201F0 3BTOT78DG  3AF 79800 3IAF73600 3IAFCSFO0D T )
GOATE  3JAFECCOQ  3AFTDACO 3AF18300 3AE33300 3ACABQ00 3AC16EB00 3IAD2RT70C 3AE2F100 3AE69200
TATSTROL GAETBAGO 3AUnsT7L0 C 3ACF6008  3AC29500 2ARRTFO00  3AC37S500  IACSH100  ZACEDEQC 3AEG7900 i ;
APALE60T ZAALIAGD A 1°0  3AAE4400 3IABECBCO IAFBCECO  3ABAZCO0 ZAAEAB0C 3ASBS540G 3AS84500 ) |
ZAAGGEOC B3AATIEGD  3A 160 3AB30900 38883800 3ARC3S00° 3A9S0200 3AAESSQOC IARFFI100 3ARREFOD M
TAAC9EST JARGCDROO 24 10  2A723100 2A7D0C300 ZARC9000 3ASEC300 32936000 3AT46400 3ASS0A00
IASTFEAT AA63IA00 A 2100  3AT7S1%00 3AE1A0080 3£8S6C00 ZABELCz00 ZABBZICO00 ZXAJFCDUC 3A708200 T
ZAGBETEH 3AGACBOD  3A D43  3AE2FAQG0  3AGACS00 3A726C00 3A720200 3A61RB000 3IA48D900 3A427700
ZLS1AF IASELS00  3A0GHB250  SA6FBCO0 3AT49E0D  3A6C9900  3A61ADUC  3AE03E00 3AG2FFGE  3A558400 o ’ f
3A3#2420  3A42CR30C 2700  ZATEF400 IASELESD  ZA4EB300  3AG20€00 38635900 34743500 3IAT68000 i
IALHL B0 XARCFDOC 31720 3A4FS730  ZASTOBOC  3ASS9F00  3A4£B8100 32484000 IREIACOO 34712800
TAESDAGE 3AGDESGD CAG0 3A3RE1D 38452000 3A41A800 3A3SB700 3A412D0C 3A41C700 ZA29RBR00OD
TALISTCG 390074200 AE2C FA44T100  ZASCI000  344F4A00 IA3SCFO0  3E3ED300 3A4ITAGC 3ASEEBOO T ’ e
IAPESAC0 AALFASEAE 600 3ALFL1000 3ALEAOQD0 22229800 3A27CFO0 2ALEE&00 34138000 3A1ARB00 {
THZA4BGL ZA3ST7300 £00  3A2DF20C  3A149E00 39FBENGO0 3A22A600 3A2CCFG0  ZAZS300C  XASTGEOD _
ZRIN2DOO 3ABEFR00  3ACSFO00 3ALOFZC 39CFRO00 3A1A3F00 3A234100 3A241E00 3A24CD00 3A25A800
JL2TFECT ZA1ECTLC 234955000 395C1C90  *AZ17100 2231€E06 3A10CE00 SSAS000 BA1A3200 BYF11000 |
TAICE50T  BA4SSRCC  5AS01309  3A338100  3A24A690 IA24DS00  3A214000  3A18ACGC  3AL1SAS00  3A184200 |
3A1R1F02  3ALEDSCO 3A195B00 3A15F200 3A24EDO0OO0C 3A38300C 3A3ACO00 S5A31B10C 3AZ240C00 a
TSECANCY 292CANGD 3A219100 3A37ECO0  3A45BC00  3A3F2300 3A2C6400 3AZ57600 3ALFADOS ,
B91006000  BAZAS:L05 TA235400 Z2AE00100 2ARZ98C0 3ABRCAD0 32489400 3IAX1720C 3A19D600 n
29945000 ZALECFOD 34358600 3A153000 BSRB4000 BS4AA000 3ISEC8LOC  IAIBFACC 343310900 ‘
3A4EDAGE  3A43BY0D 3A247C0C 3A201100 3A158100 3A17D200 3A257C00 XAZREDOC 3A209R00 !
TALIED00 39CADL0D 19525000 A92F00C00 2SE8SEO00  3AREILOC 2A460DDCC  ZAZA440C 3A28AD00 J
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3A1C44C0 R294CDC0N0  BAASAE20 BA3FF100 B9DD4000 3A2SESO0  3A2A2500 3A185C00 3A17A000 3A187800
39245600 24116600 _BYENC0U0  3A198R0O0  3IA2E2RB00  3A33D300 3A4AR200 3A4BlEO0  3A25F700 3ISFS5B0O00
IAZ1A400 3A30970C 2AZ?77100 3A1CS300 39CBCOO0 HESR33000 38920000 3A2ACEOD0 3A4R0700 3SA47AS00
3a298CO0 . 39FS8000.  3AiASF30 3A363FE00 3AZEF900 2S603000 89172000 3IA1A8BO00 3A354800 344084500
IA434600 3A4BGR0O0 3ALBTT700C  3IASFEDRND  3A5053080 28412300 3A37D300 3A289F00 3A1F1000 3A26A600
3AZB050¢  2A1DIFO0. 39C»#D0OCO  399CF000  3A134B00  3A292D00 3A2ERE00 3AZAESQC 3IA31DA00 39D9D00O0
BYF&20C0C BS7EL1000 3A112500 3A1D5500 2A1BABO0 32140500 396BP000 B981100G0 BODEECOD BYTGEDODD
BS764000 BAIT2300  BASZAQu0. BA13AD0O0 39887000 2A1DEBOO 3A26E100 3A1FEBOO0  3I9COF000 39120000
ESi1#3000 ROC41000 RAI73400 BAITO600 RAIBALGOC Ba204900 RBAIC4100 RS5296000 3A1625060 34203100
TA124800  280DA000C  B9743000 0 B9714000 89959000 BOR10000 89137000 3S954000 3IA14B500 3I9FEBOOD
BSE39000  RA29RCO0D RBAIFEFO0  2S75F000 ZA2R8B400 2AI3AA00 3A2CA300 2A1CTROD 29FECZ600 B39F75000
AA1-B000 39CFFLE HIITACOCD  BS34C000  3G36R000 BSSFA0C0 BA14S600 BA111108 35145000 3IA167700
TA271400  2A26A%02  32A111R0O  RGB3IA00O BA1E9800 BAZ29E00 BAI1AB400 BS9S&D000 3A108EQQ0 3a27F700 T ¢ )
3A200CC0  3AZE£5100 2A2»1130 TA181008 BSB3EOC0 EBAIFR&00 BA14F90C BS445000 3S3BA0D0OC B9194000
CAIENDH00 ZAZECACD  PAL1A4CCH 39ATI0C0  3A146C0 IcACEDQOg BY9SFT7OB0 BCS972000 BYESAZ00 B9ASCe0T
EOA9BALE  39E4BT00  3A241800  3A21F06C  3A13E4F0 39160C00 BA1IS7630 BAL19C2B0 38F85000 3 AZ4DFAD
FAZGAT4N  RAZFBEAQ  394A2%C00  BY9F3760G0 B8964A300 39CD6900 3IALFCESC 3IA3IS98T70 3A304310 399F 3300 ’ N
ESEHRTALZ 38270000 ‘AbmmJeno ZA4LCBCFO  ZASFS310 3A4ACASO 24269700 3AL10S$930C 3A136F30
3ALSTTA IGR27IFGO BF9S23A00 BSTFCT7C00  BRITE2C0 BA11AGARC 3A11A1B0 ZaZ23CC2ZC 3A1&BBEBD T
3S3RGH08  R94F15060 39701100 393G2F00 38R67000 39FCCCO0  3A15C4B0  397E8B00 3999CA0OD
ZAIF3RET  ZAZ1ES3O EA138550 BAZ18EC0 BA1B5140 BSBS9BEOO RSA00300 BA16C490 BA2081iD8 ’ o
BAZERTGL BARAETIO 3915FAC0  3ALBABY0 24332880 3A33IABO 3P1E18BO  R8S35000 392E6BOO
ES2.523 BAZ GB9DO BA3C6AB G BA2TAICO B9567200 3A10F620 3I9E01300 39291100 39327300
AGECCF D ZAZIDFTC 3937A200  RAL2FDEC B9320100 3R1652CC 39ECAL00 BSE3BCOO
BSEATF EAZAASAD RBAZECSEO RAZABBFO BAIECD1C 3<ADFFoo  IAZCHESE ~3A3CIDE0 7 B I
LIGET BASEFZ60 BA22F47C  BS4AET700 3924DE0G  BSBT0160 RAISA416  BSEFABOO
158 5ER BAZ3F4CG  BALleBFZ20 BICOT200 396£6300 3a17L660 3A1I24AF0 BOSCHCHD
£l=9C H99BET300 BOEALISCO  ASAITDO0  3A187940 3SFCO20C 39434B00 B8152000
ia1i1a BEALC12206 B9D3CSCS ERSE2AZD0 BY427600 RE3IAOFG0 3293Be30C 39FcC8&106 : -
DS BAGZGD30  BAGTATOG RAZE0NCF0 B93AFS00 38DA3000 FEAL433EC BAZCDES3O
HLL3E9 740 BAZTEAI0 BA3748%0  RAIODITECD ZAZRES10  IAGEEBTT ZRTIFFALD 3ZA1EIOE U T
gALLCES ~%7F0  BAZ19F30 BS278700 3242&DC006 3A3EE2EQ 3A2CR060 393CSS00 BALSBTBO
RLD 99 BATIT3ECE  B9TLASD EFQOC 39386100 2212500 39D92700 2<SABSSGD  29E3DBCG 2A1351%D0
AL02447 TAZEGELD AL AT 357C 3A1Z4FT7C 3A1279F0 34136860 3A12R0CA0  390DCAALC 29144300
BGREEAL H9ER2810  E9G2H200  BA130920 2 B9510900 3A16A030 3A1BB140 3AL1SER0 3A12C430 34210730
TAZIETAL SA3TDBSC 3AZTLETO  3A1ACCZO 2A3ZZB9AD 2AS64320 3A4CS4A0° 3A16B3B0 BA1S46A0 BA213AA0
LADGFZLG BASCTIFG  RAIRTFSQ ZAIDTRED ZAGESAGH T TE4RITED TIAIFEECT TRGSBAGFUU BAIBFEBT TESCRACOO
3SBIEATG SALEIO10  B3AIFFCTO 2A2AATR0  3AZRDO00  3IA2715F0 3A3CRB430 3IA4CEASO IAZEBRDAOD BI94C 0500
BALCDEFZ  HALEEASD 28927300 3A1AFEST IAZOSBED TATIGGEOD 3TAGTISO0  EEG4EATUON EAIZTA4EC BATAGISO
BAS1CEFT  BAICE=AD 29007450 29532000 BAI89FSD  RBAZIA4CFO BA4CA4CO BAIBBCE8C BAZ4RS0EC 3ISCDESFOD
IAZ 0260 3A348640 3A1A4570 39188800 RA103%40 BAIOAZFD B974DC00 BAI35610 RASECA3I0 BAZEZYSC -
BALASGRL RBALFE6Z40 BAIE39£0 EBIEIRKRIE 3A156DS0  ZAIRBESO 38CEE000 BA1SS8T7EQ RO9BE4400 3AL7DF40
TADUTG8T 3IARA4C9AN ZA4AZR2A0 0 3A3T7EEDO ZABEREAAU ZAXIVIED ZATTECED IE2IETTI0 ORYGTSICU CBATZODCTZUC ;
BASIELRE  DA4EZADG  RAIZSE2T3  BS327000C 3S5AA6100 392B2600 BA2AA340 BASCET730 RA4ES750 BA1439A0
I9EETS00 3A1244%0  3A1ASTZ0 ZALE2eAD  3AIFESAD  IAP22Z220 39DSIF00 HAIDLITEG CGAZES1IAC BAZEEBED -
Bal AF&L  3A2SS5FFD 0F0  3A4559A0C 2A2S3D40  3A114210 3A1026EG 3p111SF0  385C2000 BAL1097DO
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