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Sat urn_2046- 03- 18T10_02_26. 1300_PI C. t xt
Cccul tation predictions conmputed by rfrench@wel | esley. edu Sun Jun 11 11:12:15 2023

target . Saturn Satur 2046-03-18T10:02:26 K9.86 G14.75
target radius (km © 60268. 00 For!

C/ A epoch : 2046-03-18T10: 12: 14. 710

Event type : Pgt Rgt

Saturn occs: geocentric, topocentric
Ri ng occs: geocentric, topocentric

oserver code . PIC

Locati on : Pic du Mdi

Latitude (deg) : 42.93656

E. Longitude (deg) : 0. 14231

Altitude (km : 2.890

Gai a source ID : 4120805173897032576

2Mass ID (if available) : 17271973-2142541
ICRS Star Coord at Epoch: 17h 27m 19.71756s -21:42:54.10177s

RWE (>1.4 is poor) : 1.02

K magni t ude ©9.861

G magni t ude c 14.747

RP magni t ude : 13.508

BP magni t ude : 16. 429 et sy o702 map 9829
DUPf | ag 0

Di stance (au) ©9.894

fo (km : 0. 000

g0 (km : 0. 000

skypl ane vel . (knis) . 7.02 R Saturn 2(‘)46‘-03‘—18‘1'10202:26‘ KE?.S(‘? G14.75 ‘
Sun- Target sep (deg) © 0 94.92 90/ RIO ‘

Sun- Mbon sep (deg) :140.08 £SO

B (ring opening deg) : 26. 53

PA of pol e (deg) : 4.79

Pol e direction: RA (deg): 40.60000 60— -
Dec (deg): 83.50000 AAT MSO
C/ A sky separation (") 1.826 [ i
C/ A sky separation (km : 13101.7 F 1
NAlI F SPI CE kernel s : RAJobs_U111+rgf 15. spk

URKALLV1. spk
Saturn_ring_plane.tf

Altitude (deg)
W
o
T

sat 378. bsp

sat 286. bsp

vgr 1. sat 286. bsp 0 ]

vgr 2. sat 286. bsp L ,,' e // B o |
HST1081HSPephenUTC. bsp /! y / .’l ',’ v

pf bl 0000r . bsp [ A K K REAS i
cassi ni. bsp 8- S e e
earthstns_itrf93_040916. bsp 10 5 0 5 10
earth_200101_990628 predi ct. bpc Hours from 2046-03-18T10:02:26.1300 UTC

earth_720101_070426. bpc
cpck28Mar 2008. t pc

pck. sat 440. t pc

I AU_SATURN for _RINGFIT. tpc
nai f0012.tls

earth_flat _| AU. spk

b: ring bl ocked by planet x: target alt < 5.0 deg or sun > -5.0 deg

Ri ng I/E urc b? alt al t-sun radi us r-dot | at-geo | at-geodetic
Fring | 2046-03-18T04: 29: 24. 799 23.15 -18.37 140461.00 -6.80

A (CER) | 2046-03-18T04: 38: 27. 770 23.67 -16.77 136774.40 -6.78

Encke (CEQ | 2046-03-18T04: 45: 54. 794 24.05 -15.44 133744.89 -6.77

Encke (1 EQ | 2046-03-18T04: 46: 42. 289 24,08 -15.30 133423.31 -6.77

A (1 ER) | 2046-03-18T05: 14: 47. 700 25.11 -10.23 122050.38 -6.73

B (CER | 2046-03-18T05: 25: 54. 687 25.34 -8.20 117571.16 -6.71

B (I ER | 2046-03-18T06: 30: 07. 668 24.69 3.58x 91984. 69 -6.56

C (I1ER | 2046-03-18T07: 15: 06. 588 22.26  11.76x 74490.58 -6.38

Saturn | 2046-03-18T07: 48: 37. 076 19.52  17.70x 60252.43 -5.95 -7.29
Saturn E 2046-03-18T12: 32:49.487 -23.23x 46.11x 60148.59 -16.70 -20.20
C (I1ER E 2046-03-18T12: 40: 06. 317  -24.55x 45.87x 74490. 58 6.64

B (I ER E 2046-03-18T13:23: 10. 283  -32.46x 43.28x 91984.69 6.88

B (CER E 2046-03-18T14: 24: 16. 304  -43.64x 36.75x 117571.16 7.06

A (1 ER) E 2046-03-18T14: 34:49. 613  -45.55x 35.36x 122050. 38 7.08

Encke (1 EQ E 2046-03-18T15: 01: 29.864  -50.27x 31.57x 133423.31 7.13

Encke (CEQ E 2046-03-18T15: 02: 14. 972  -50.40x 31.46x 133744.89 7.13

A (CER) E 2046-03-18T15:09: 19.592  -51.63x 30.40x 136774.40 7.14

Fring E 2046-03-18T15:17: 55.552  -53.10x 29.08x 140461. 00 7.15



Sat urn_2046- 03- 18T10_02_26. 1300_PAL. t xt
Cccul tation predictions conmputed by rfrench@wel | esley. edu Sun Jun 11 11:13:07 2023

target . Saturn Satur 2046-03-18T10:02:26 K9.86 G14.75
target radius (km © 60268. 00 For!

C/ A epoch : 2046-03-18T09: 52: 42. 390

Event type : Pgt Rgt

Saturn occs: geocentric, topocentric
Ri ng occs: geocentric, topocentric

Observer code : PAL

Locati on : Pal omar M (200")
Latitude (deg) : 33.35622

E. Longitude (deg) © 243.13601

Altitude (km : 1.706

Gai a source |ID : 4120805173897032576

2Mass ID (if available) : 17271973-2142541
ICRS Star Coord at Epoch: 17h 27m 19.71756s -21:42:54.10177s

RWE (>1.4 is poor) : 1.02

K magni t ude ©9.861

G magni t ude c 14.747

RP magni t ude : 13.508

BP magni t ude : 16. 429 et sy o702 map 9829
DUPf | ag 0

Di stance (au) ©9.894

fo (km : 0. 000

g0 (km : 0. 000

skypl ane vel . (knis) . 7.02 o ‘Sannn294Q03ﬂ8T100226‘K98§ G1475

Sun- Target sep (deg) © 0 94.92 90/ RIO ‘

Sun- Mbon sep (deg) : o 141.23 £SO

B (ring opening deg) : 26. 53

PA of pol e (deg) : 4.79

Pol e direction: RA (deg): 40.60000 60— -
Dec (deg): 83.50000 AAT MSO
C/ A sky separation (") 1. 858 [ i
C/ A sky separation (knm) : 13332.6 A 4
NAlI F SPI CE kernel s : RAJobs_U111+rgf 15. spk % a0l B
URKALLV1. spk E

Saturn_ring_plane.tf Z

sat 378. bsp

sat 286. bsp

vgr 1. sat 286. bsp 0 3

vgr 2. sat 286. bsp L S /’ R o ]
HST1081HSPephenUTC. bsp /! y / .’l ',’ v

pf bl 0000r . bsp [ o o S S i
cassi ni . bsp 8- S e e
earthstns_itrf93_040916. bsp 10 5 0 5 10
earth_200101_990628_pr edi ct . bpc Hours from 2046-03-18T10:02:26.1300 UTC

earth_720101_070426. bpc
cpck28Mar 2008. t pc

pck. sat 440. t pc

I AU_SATURN for _RINGFIT. tpc
nai f0012.tls

earth_flat _| AU. spk

b: ring bl ocked by planet x: target alt < 5.0 deg or sun > -5.0 deg

Ri ng I/E urc b? alt al t-sun radi us r-dot | at-geo | at-geodetic
Fring | 2046-03-18T04: 25:41.531  -50.50x -31.25 140461.00 -7.32

A (CER) | 2046-03-18T04: 34: 05. 964  -48.74x -32.87 136774.40 -7.30

Encke (CEQ | 2046-03-18T04: 41: 01. 661  -47.29x -34.19 133744.89 -7.28

Encke (1 EQ | 2046-03-18T04: 41: 45.851  -47.13x -34.33 133423.31 -7.28

A (1 ER) | 2046-03-18T05: 07: 57.242  -41.64x -39.17 122050. 38 -7.20

B (CER | 2046-03-18T05:18:21.128 -39.46x -41.02 117571.16 -7.16

B (I ER | 2046-03-18T06: 18: 55.116  -26.83x -50.54  91984. 69 -6.90

C (I1ER | 2046-03-18T07: 02: 00.476  -17.99x -55.33  74490. 58 -6.61

Saturn | 2046-03-18T07:31:31.989 -12.05x -57.18 60240. 85 -7.87 -9.63
Saturn E 2046-03-18T12: 18: 45. 661 32.32 -20.47 60166. 36 -15.37 -18.64
C (I1ER E 2046-03-18T12: 30: 51. 045 33.13 -17.99  74490. 58 6.17

B (I ER E 2046-03-18T13:17: 21. 355 34.95 -8.35 91984.69 6.35

B (CER E 2046-03-18T14: 23: 41. 182 33.71 5.53x 117571.16 6.49

A (1 ER) E 2046-03-18T14: 35: 09. 815 33.05 7.92x 122050. 38 6.51

Encke (1 EQ E 2046-03-18T15: 04: 09. 537 30.84  13.93x 133423.31 6.56

Encke (CEQ E 2046-03- 18T15: 04: 58. 555 30.77 14.10x 133744.89 6.56

A (CER) E 2046-03-18T15: 12: 39. 889 30.06 15.68x 136774.40 6.57

Fring E 2046-03-18T15: 22: 00. 191 29.13  17.59x 140461.00 6.59



Sat urn_2046- 03- 18T10_02_26. 1300_KPNO. t xt
Cccul tation predictions conmputed by rfrench@wel |l esley. edu Sun Jun 11 11:14:54 2023

target . Saturn Satur 2046-03-18T10:02:26 K9.86 G14.75
target radius (km © 60268. 00 For!

C/ A epoch : 2046-03-18T09: 53: 15. 210

Event type : Pgt Rgt

Saturn occs: geocentric, topocentric
Ri ng occs: geocentric, topocentric

oserver code : KPNO

Locati on : Kitt Peak Natl Cbs
Latitude (deg) : 31.96333

E. Longitude (deg) : 248. 40000

Altitude (km : 2.120

Gai a source ID : 4120805173897032576

2Mass ID (if available) : 17271973-2142541
ICRS Star Coord at Epoch: 17h 27m 19.71756s -21:42:54.10177s

RWE (>1.4 is poor) : 1.02

K magni t ude ©9.861

G magni t ude c 14.747

RP magni t ude : 13.508

BP magni t ude : 16. 429 et sy o702 map 9829
DUPf | ag 0

Di stance (au) ©9.894

fo (km : 0. 000

g0 (km : 0. 000

skypl ane vel . (knis) . 7.02 o ‘Sannn294Q03ﬂ8T100226‘K98§ G1475

Sun- Target sep (deg) © 0 94.92 90/ RIO ‘

Sun- Mbon sep (deg) :141.25 £SO

B (ring opening deg) : 26. 53

PA of pol e (deg) : 4.79

Pol e direction: RA (deg): 40.60000 60— -
Dec (deg): 83.50000 AAT MSO
C/ A sky separation (") 1.852 [ i
C/ A sky separation (knm) : 13288.1 A 4
NAlI F SPI CE kernel s : RAJobs_U111+rgf 15. spk % a0l B
URKALLV1. spk E

Saturn_ring_plane.tf Z

sat 378. bsp

sat 286. bsp

vgr 1. sat 286. bsp 0 3

vgr 2. sat 286. bsp L S /’ R o ]
HST1081HSPephenUTC. bsp /! y / .’l ',’ v

pf bl 0000r . bsp [ o o S S i
cassi ni . bsp 8- S e e
earthstns_itrf93_040916. bsp 10 5 0 5 10
earth_200101_990628_pr edi ct . bpc Hours from 2046-03-18T10:02:26.1300 UTC

earth_720101_070426. bpc
cpck28Mar 2008. t pc

pck. sat 440. t pc

I AU_SATURN for _RINGFIT. tpc
nai f0012.tls

earth_flat _| AU. spk

b: ring bl ocked by planet x: target alt < 5.0 deg or sun > -5.0 deg

Ri ng I/E urc b? alt al t-sun radi us r-dot | at-geo | at-geodetic
Fring | 2046-03-18T04: 24:47.144  -46.33x -35.70 140461.00 -7.30

A (CER) | 2046-03-18T04: 33:12.845  -44.54x -37.31 136774.40 -7.28

Encke (CEQ | 2046-03-18T04: 40: 09. 632  -43.06x -38.62 133744.89 -7.26

Encke (1 EQ | 2046-03-18T04: 40: 53.940 -42.90x -38.76 133423.31 -7.26

A (1 ER) | 2046-03-18T05: 07: 09.807 -37.31x -43.52 122050. 38 -7.18

B (CER | 2046-03-18T05:17:35.610 -35.10x -45.32 117571.16 -7.14

B (I ER | 2046-03-18T06: 18:22. 000 -22.32x -54.25 91984. 69 -6.88

C (I1ER | 2046-03-18T07:01:36.896  -13.42x -58.11  74490. 58 -6.59

Saturn | 2046-03-18T07: 31: 20. 637 -7.44x -59.05 60241. 23 -7.81 -9.57
Saturn E 2046-03-18T12:19: 52. 776 35.05 -16.15 60165. 87 -15.41 -18.68
C (I1ER E 2046-03-18T12: 31: 51. 359 35.62 -13.63  74490.58 6.17

B (I ER E 2046-03-18T13:18: 21. 733 36.43 -3.78x 91984.69 6.35

B (CER E 2046-03-18T14: 24: 37. 098 33.64  10.28x 117571.16 6.51

A (1 ER) E 2046-03-18T14: 36: 04. 387 32.72 12.69x 122050. 38 6.53

Encke (1 EQ E 2046-03-18T15: 04: 59. 979 29.91  18.73x 133423.31 6.58

Encke (CEQ E 2046-03-18T15: 05: 48. 866 29.82  18.90x 133744.89 6.58

A (CER) E 2046-03-18T15: 13: 28. 927 28.96  20.49x 136774.40 6.59

Fring E 2046-03-18T15: 22: 47. 590 27.85  22.40x 140461.00 6.61



Sat urn_2046- 03- 18T10_02_26. 1300_MCD. t xt
Cccul tation predictions conmputed by rfrench@wel | esley. edu Sun Jun 11 11:15:46 2023

target . Saturn Satur 2046-03-18T10:02:26 K9.86 G14.75
target radius (km © 60268. 00 For!

C/ A epoch : 2046-03-18T09: 54: 18. 270

Event type : Pgt Rgt

Saturn occs: geocentric, topocentric
Ri ng occs: geocentric, topocentric

oserver code . MCD

Locati on . McDonald Cbs. 2.7m
Latitude (deg) : 30.67158

E. Longitude (deg) : 255.97844

Altitude (km : 2.075

Gai a source ID : 4120805173897032576

2Mass ID (if available) : 17271973-2142541
ICRS Star Coord at Epoch: 17h 27m 19.71756s -21:42:54.10177s

RWE (>1.4 is poor) : 1.02

K magni t ude ©9.861

G magni t ude c 14.747

RP magni t ude : 13.508

BP magni t ude : 16. 429 et sy o702 map 9829
DUPf | ag 0

Di stance (au) ©9.894

fo (km : 0. 000

g0 (km : 0. 000

skypl ane vel . (knis) . 7.02 o ‘Sannn294Q03ﬂ8T100226‘K98§ G1475

Sun- Target sep (deg) © 0 94.92 90/ RIO ‘

Sun- Mbon sep (deg) :141.25 £SO

B (ring opening deg) : 26. 53

PA of pol e (deg) : 4.79

Pol e direction: RA (deg): 40.60000 60— -
Dec (deg): 83.50000 AAT MSO
C/ A sky separation (") 1.838 [ i
C/ A sky separation (km) : 13189.3 A 4
NAlI F SPI CE kernel s : RAJobs_U111+rgf 15. spk % a0l B
URKALLV1. spk E

Saturn_ring_plane.tf Z

sat 378. bsp

sat 286. bsp

vgr 1. sat 286. bsp 0 3

vgr 2. sat 286. bsp L S /’ R o ]
HST1081HSPephenUTC. bsp /! y / .’l ',’ v

pf bl 0000r . bsp [ o o S S i
cassi ni . bsp 8- S e e
earthstns_itrf93_040916. bsp 10 5 0 5 10
earth_200101_990628_pr edi ct . bpc Hours from 2046-03-18T10:02:26.1300 UTC

earth_720101_070426. bpc
cpck28Mar 2008. t pc

pck. sat 440. t pc

I AU_SATURN for _RINGFIT. tpc
nai f0012.tls

earth_flat _| AU. spk

b: ring bl ocked by planet x: target alt < 5.0 deg or sun > -5.0 deg

Ri ng I/E urc b? alt al t-sun radi us r-dot | at-geo | at-geodetic
Fring | 2046-03-18T04: 23:36. 572  -40.07x -41.82 140461.00 -7.27

A (CER) | 2046-03-18T04: 32: 04. 447  -38.25x -43.38 136774.40 -7.25

Encke (CEQ | 2046-03-18T04:39:03.079 -36.75x -44.64 133744.89 -7.23

Encke (1 EQ | 2046-03-18T04:39:47.586  -36.59x -44.77 133423.31 -7.22

A (1 ER) | 2046-03-18T05: 06: 10. 842  -30.93x -49.28 122050. 38 -7.14

B (CER | 2046-03-18T05:16:39.731  -28.70x -50.94 117571.16 -7.10

B (I ER | 2046-03-18T06:17: 45.187 -15.85x -58.39  91984. 69 -6.84

C (I1ER | 2046-03-18T07: 01: 13. 690 -6.96x -60.34  74490. 58 -6.55

Saturn | 2046-03-18T07: 31: 20. 183 -0.97x -59.64 60242.14 -7.68 -9.40
Saturn E 2046-03-18T12: 21: 37. 516 37.54 -9.50 60165. 30 -15. 46 -18.74
C (I1ER E 2046-03-18T12: 33: 26. 965 37.71 -6.96  74490.58 6.17

B (I ER E 2046-03-18T13: 19: 52. 595 36.92 3.04x 91984. 69 6.37

B (CER E 2046-03-18T14: 25: 55. 395 31.97 17.17x 117571.16 6.53

A (1 ER) E 2046-03-18T14: 37: 19. 786 30.72 19.57x 122050. 38 6.56

Encke (1 EQ E 2046-03-18T15: 06: 07. 160 27.16  25.56x 133423.31 6.61

Encke (CEQ E 2046-03-18T15: 06: 55. 796 27.05  25.73x 133744.89 6.61

A (CER) E 2046-03-18T15: 14: 33. 464 26.01  27.29x 136774.40 6.63

Fring E 2046-03-18T15: 23: 49. 111 24,70 29.17x 140461.00 6.64



Sat urn_2046- 03- 18T10_02_26. 1300_TEN. t xt
Cccul tation predictions conmputed by rfrench@wel | esley. edu Sun Jun 11 11:16: 39 2023

target . Saturn Satur 2046-03-18T10:02:26 K9.86 G14.75
target radius (km © 60268. 00 For!

C/ A epoch : 2046-03-18T10: 12: 13. 800

Event type : Pgt Rgt

Saturn occs: geocentric, topocentric
Ri ng occs: geocentric, topocentric

oserver code . TEN

Locati on . Teide (bs./Tenerife
Latitude (deg) : 28.30050

E. Longitude (deg) © 343. 48909

Altitude (km : 2.395

Gai a source ID : 4120805173897032576

2Mass ID (if available) : 17271973-2142541
ICRS Star Coord at Epoch: 17h 27m 19.71756s -21:42:54.10177s

RWE (>1.4 is poor) : 1.02

K magni t ude ©9.861

G magni t ude c 14.747

RP magni t ude : 13.508

BP magni t ude : 16. 429 et sy o702 map 9829
DUPf | ag 0

Di stance (au) ©9.894

fo (km : 0. 000

g0 (km : 0. 000

skypl ane vel . (knis) . 7.02 o ‘Sannn294Q03ﬂ8T100226‘K98§ G1475

Sun- Target sep (deg) © 0 94.92 90/ RIO ‘

Sun- Mbon sep (deg) :140. 29 £SO

B (ring opening deg) : 26. 53

PA of pol e (deg) : 4.79

Pol e direction: RA (deg): 40.60000 60— -
Dec (deg): 83.50000 AAT MSO
C/ A sky separation (") 1. 906 [ i
C/ A sky separation (km) : 13674.5 A 4
NAlI F SPI CE kernel s : RAJobs_U111+rgf 15. spk % a0l B
URKALLV1. spk E

Saturn_ring_plane.tf Z

sat 378. bsp

sat 286. bsp

vgr 1. sat 286. bsp 0 3

vgr 2. sat 286. bsp L S /’ R o ]
HST1081HSPephenUTC. bsp /! y / .’l ',’ v

pf bl 0000r . bsp [ o o S S i
cassi ni . bsp 8- S e e
earthstns_itrf93_040916. bsp 10 5 0 5 10
earth_200101_990628_pr edi ct . bpc Hours from 2046-03-18T10:02:26.1300 UTC

earth_720101_070426. bpc
cpck28Mar 2008. t pc

pck. sat 440. t pc

I AU_SATURN for _RINGFIT. tpc
nai f0012.tls

earth_flat _| AU. spk

b: ring bl ocked by planet x: target alt < 5.0 deg or sun > -5.0 deg

Ri ng I/E urc b? alt al t-sun radi us r-dot | at-geo | at-geodetic
Fring | 2046-03-18T04: 25: 21. 634 28.79 -36.81 140461.00 -6.77

A (CER) | 2046-03-18T04: 34: 26. 716 30.04 -34.94 136774.40 -6.75

Encke (CEQ | 2046-03-18T04: 41: 55. 827 31.02 -33.39 133744.89 -6.74

Encke (1 EQ | 2046-03-18T04: 42: 43. 563 31.13 -33.22 133423.31 -6.74

A (1 ER) | 2046-03-18T05: 10: 59. 835 34.46 -27.26 122050. 38 -6.67

B (CER | 2046-03-18T05: 22: 12. 387 35.59 -24.86 117571.16 -6.65

B (I ER | 2046-03-18T06: 27: 12. 112 39.76 -10.70 91984.69 -6.46

C (I1ER | 2046-03-18T07: 13: 00. 105 39.86 -0.61x 74490.58 -6.25

Saturn | 2046-03-18T07: 46: 25. 316 38.40 6.76x 60249.21 -6.54 -8.01
Saturn E 2046-03-18T12: 34: 49. 511 -6.71x 59.63x 60139. 69 -17.33 -20.94
C (I1ER E 2046-03-18T12: 40: 16. 083 -7.84x 60.00x 74490. 58 6.52

B (I ER E 2046-03-18T13:24:00. 079 -17.02x 61.02x 91984.69 6.79

B (CER E 2046-03-18T14: 25:41.127 -30.30x 56.39x 117571.16 7.02

A (1 ER) E 2046-03-18T14:36:18.295 -32.61x 55.02x 122050. 38 7.04

Encke (1 EQ E 2046-03-18T15: 03: 05. 653  -38.48x 51.03x 133423.31 7.11

Encke (CEQ E 2046-03-18T15: 03: 50. 907  -38.64x 50.91x 133744.89 7.11

A (CER) E 2046-03-18T15:10: 56. 770  -40.20x 49.75x 136774. 40 7.12

Fring E 2046-03-18T15:19:33.899  -42.10x 48.29x 140461. 00 7.14



Sat urn_2046- 03- 18T10_02_26. 1300_| RTF. t xt
Cccul tation predictions conputed by rfrench@wel | esley. edu Sun Jun 11 11:17:31 2023

target . Saturn Satur 2046-03-18T10:02:26 K9.86 G14.75
target radius (km © 60268. 00 For!

C/ A epoch : 2046-03-18T09: 49: 08. 070

Event type : Pgt Rgt

Saturn occs: geocentric, topocentric
Ri ng occs: geocentric, topocentric

oserver code . I RTF

Locati on . Mauna Kea/ | RTF
Latitude (deg) :19.82622

E. Longitude (deg) : 204. 52800

Altitude (km : 4.168

Gai a source ID : 4120805173897032576

2Mass ID (if available) : 17271973-2142541
ICRS Star Coord at Epoch: 17h 27m 19.71756s -21:42:54.10177s

RWE (>1.4 is poor) : 1.02

K magni t ude ©9.861

G magni t ude c 14.747

RP magni t ude : 13.508

BP magni t ude : 16. 429 et sy o702 map 9829
DUPf | ag 0

Di stance (au) ©9.894

fo (km : 0. 000

g0 (km : 0. 000

skypl ane vel . (knis) . 7.02 o ‘Sannn294Q03ﬂ8T100226‘K98§ G1475

Sun- Target sep (deg) © 0 94.92 90/ RIO ‘

Sun- Mbon sep (deg) :141.16 £SO

B (ring opening deg) : 26. 53

PA of pol e (deg) : 4.79

Pol e direction: RA (deg): 40.60000 60— -
Dec (deg): 83.50000 AAT MSO
C/ A sky separation (") 2.211 [ i
C/ A sky separation (knm) : 15868.0 A 4
NAlI F SPI CE kernel s : RAJobs_U111+rgf 15. spk % a0l B
URKALLV1. spk E

Saturn_ring_plane.tf Z

sat 378. bsp

sat 286. bsp

vgr 1. sat 286. bsp 0 3

vgr 2. sat 286. bsp L S /’ R o ]
HST1081HSPephenUTC. bsp /! y / .’l ',’ v

pf bl 0000r . bsp [ o o S S i
cassi ni . bsp 8- S e e
earthstns_itrf93_040916. bsp 10 5 0 5 10
earth_200101_990628_pr edi ct . bpc Hours from 2046-03-18T10:02:26.1300 UTC

earth_720101_070426. bpc
cpck28Mar 2008. t pc

pck. sat 440. t pc

I AU_SATURN for _RINGFIT. tpc
nai f0012.tls

earth_flat _| AU. spk

b: ring bl ocked by planet x: target alt < 5.0 deg or sun > -5.0 deg

Ri ng I/E urc b? alt al t-sun radi us r-dot | at-geo | at-geodetic
Fring | 2046-03-18T04: 33:46. 783  -83.68x -1.23x 140461. 00 -7.38

A (CER) | 2046-03-18T04:42:06.776 -81.81x -3.19x 136774.40 -7.36

Encke (CEQ | 2046-03-18T04: 48:58. 693  -80.24x -4.80x 133744.89 -7.35

Encke (1 EQ | 2046-03-18T04: 49:42. 475 -80.08x -4.97x 133423.31 -7.34

A (1 ER) | 2046-03-18T05: 15:38.977  -74.08x -11.07 122050. 38 -7.27

B (CER | 2046-03-18T05: 25: 56.925  -71.69x -13.49 117571.16 -7.23

B (I ER | 2046-03-18T06: 26: 03.933  -57.70x -27.54 91984. 69 -6.93

C (I1ER | 2046-03-18T07:09: 15. 067  -47.67x -37.47  74490. 58 -6.54

Saturn | 2046-03-18T07: 34:38.469 -41.80x -43.19 60222.87 -10. 17 -12.42
Saturn E 2046-03-18T12: 09: 14. 499 18.64 -59.16 60143.57 -17.06 -20.62
C (I1ER E 2046-03-18T12: 16: 05. 149 20.00 -57.82  74490.58 6. 00

B (I ER E 2046-03-18T13: 03: 38. 055 28.99 -47.86 91984.69 6.23

B (CER E 2046-03-18T14: 11: 16. 878 39.86 -32.62 117571.16 6.36

A (1 ER) E 2046-03-18T14: 23: 00. 754 41.42 -29.92 122050. 38 6.37

Encke (1 EQ E 2046-03-18T14: 52: 42. 488 44.79 -23.02 133423.31 6.40

Encke (CEQ E 2046-03-18T14: 53: 32. 768 44.87 -22.82 133744.89 6.40

A (CER) E 2046-03-18T15: 01: 26. 204 45.60 -20.98 136774.40 6.40

Fring E 2046-03-18T15: 11: 01. 748 46.38 -18.74 140461.00 6.41



Sat urn_2046- 03- 18T10_02_26. 1300_RI O. t xt
Cccul tation predictions conmputed by rfrench@wel |l esley. edu Sun Jun 11 11:19:16 2023

target . Saturn Satur 2046-03-18T10:02:26 K9.86 G14.75
target radius (km © 60268. 00 For!

C/ A epoch : 2046-03-18T10: 07:17. 720

Event type : Pgt Rgt

Saturn occs: geocentric, topocentric
Ri ng occs: geocentric, topocentric

oserver code : RO

Locati on . Rio de Janeiro
Latitude (deg) : -22.89506

E. Longitude (deg) : 316. 77708

Altitude (km : 0. 033

Gai a source ID : 4120805173897032576

2Mass ID (if available) : 17271973-2142541
ICRS Star Coord at Epoch: 17h 27m 19.71756s -21:42:54.10177s

RWE (>1.4 is poor) : 1.02

K magni t ude ©9.861

G magni t ude c 14.747

RP magni t ude : 13.508

BP magni t ude : 16. 429 et sy o702 map 9829
DUPf | ag 0

Di stance (au) ©9.894

fo (km : 0. 000

g0 (km : 0. 000

skypl ane vel . (knis) . 7.02 o ‘Sannn294Q03ﬂ8T100226‘K98§ G1475

Sun- Target sep (deg) © 0 94.92 90/ RIO ‘

Sun- Mbon sep (deg) :140. 83 £SO

B (ring opening deg) : 26. 53

PA of pol e (deg) : 4.79

Pol e direction: RA (deg): 40.60000 60— -
Dec (deg): 83.50000 AAT MSO
C/ A sky separation (") 2.515 [ i
C/ A sky separation (kn) : 18049.6 A 4
NAlI F SPI CE kernel s : RAJobs_U111+rgf 15. spk % a0l B
URKALLV1. spk E

Saturn_ring_plane.tf Z

sat 378. bsp

sat 286. bsp

vgr 1. sat 286. bsp 0 3

vgr 2. sat 286. bsp L S /’ R o ]
HST1081HSPephenUTC. bsp /! y / .’l ',’ v

pf bl 0000r . bsp [ o o S S i
cassi ni . bsp 8- S e e
earthstns_itrf93_040916. bsp 10 5 0 5 10
earth_200101_990628_pr edi ct . bpc Hours from 2046-03-18T10:02:26.1300 UTC

earth_720101_070426. bpc
cpck28Mar 2008. t pc

pck. sat 440. t pc

I AU_SATURN for _RINGFIT. tpc
nai f0012.tls

earth_flat _| AU. spk

b: ring bl ocked by planet x: target alt < 5.0 deg or sun > -5.0 deg

Ri ng I/E urc b? alt al t-sun radi us r-dot | at-geo | at-geodetic
Fring | 2046-03-18T04: 23: 46. 007 31.37 -58.91 140461.00 -6.78

A (CER) | 2046-03-18T04: 32: 50. 990 33.42 -57.43 136774.40 -6.75

Encke (CEQ | 2046-03-18T04: 40: 20. 792 35.12 -56.15 133744.89 -6.72

Encke (1 EQ | 2046-03-18T04: 41: 08. 643 35.30 -56.01 133423.31 -6.72

A (1 ER) | 2046-03-18T05: 09: 34. 963 41.77 -50.75 122050. 38 -6.61

B (CER | 2046-03-18T05: 20: 55. 060 44.36 -48.52 117571.16 -6.56

B (I ER | 2046-03-18T06: 27: 33. 777 59.65 -34.47 91984.69 -6.21

C (I1ER | 2046-03-18T07: 16: 02. 741 70.85 -23.66  74490.58 -5.78

Saturn | 2046-03-18T07: 43: 00. 795 77.08 -17.54 60216.18 -10.90 -13.31
Saturn E 2046-03-18T12: 30: 14. 252 36.60 47.34x 60084.11 -20.91 -25.08
C (I1ER E 2046-03-18T12:23:10.893 b 38.21  45.86x 74490.58 5. 87

B (I ER E 2046-03-18T13: 10: 52. 835 27.42  55.40x 91984.69 6.32

B (CER E 2046-03-18T14: 16: 21. 163 12.88 65.47x 117571.16 6.68

A (1 ER) E 2046-03-18T14: 27: 29. 654 10.44  66.54x 122050. 38 6.72

Encke (1 EQ E 2046-03-18T14: 55: 28. 413 4.38x 67.93x 133423.31 6.82

Encke (CEQ E 2046-03-18T14: 56: 15. 532 4.22x 67.94x 133744.89 6.83

A (CER) E 2046-03-18T15: 03: 38. 579 2.64x 67.95x 136774.40 6.85

Fring E 2046-03-18T15: 12: 35. 713 0.73x 67.77x 140461. 00 6.88



Sat urn_2046- 03- 18T10_02_26. 1300_ESO. t xt
Cccul tation predictions conmputed by rfrench@wel | esley. edu Sun Jun 11 11:20: 08 2023

target . Saturn Satur 2046-03-18T10:02:26 K9.86 G14.75
target radius (km © 60268. 00 For!

C/ A epoch : 2046-03-18T10: 00: 55. 360

Event type : Pgt Rgt

Saturn occs: geocentric, topocentric
Ri ng occs: geocentric, topocentric

Observer code : ESO

Locati on . European Southern Obs. (3.6m
Latitude (deg) © -29.26097

E. Longitude (deg) : 289.26831

Altitude (km : 2. 400

Gai a source |ID : 4120805173897032576

2Mass ID (if available) : 17271973-2142541
ICRS Star Coord at Epoch: 17h 27m 19.71756s -21:42:54.10177s

RWE (>1.4 is poor) : 1.02

K magni t ude ©9.861

G magni t ude c 14.747

RP magni t ude : 13.508

BP magni t ude : 16. 429 et sy o702 map 9829
DUPf | ag 0

Di stance (au) ©9.894

fo (km : 0. 000

g0 (km : 0. 000

skypl ane vel . (knis) . 7.02 R Saturn 2(‘)46‘-03‘—18‘1'10202:26‘ KE?.S(‘? G14.75 ‘
Sun- Target sep (deg) © 0 94.92 90/ RIO ‘

Sun- Mbon sep (deg) :141.18 £SO

B (ring opening deg) : 26. 53

PA of pol e (deg) : 4.79

Pol e direction: RA (deg): 40.60000 60— -
Dec (deg): 83.50000 AAT MSO
C/ A sky separation (") 2.588 [ i
C/ A sky separation (km : 18572.8 F 1
NAlI F SPI CE kernel s : RAJobs_U111+rgf 15. spk

URKALLV1. spk
Saturn_ring_plane.tf

Altitude (deg)
W
o
T

sat 378. bsp

sat 286. bsp

vgr 1. sat 286. bsp 0 ]

vgr 2. sat 286. bsp L ,,' e // B o |
HST1081HSPephenUTC. bsp /! y / .’l ',’ v

pf bl 0000r . bsp [ A K K REAS i
cassi ni. bsp 8- S e e
earthstns_itrf93_040916. bsp 10 5 0 5 10
earth_200101_990628 predi ct. bpc Hours from 2046-03-18T10:02:26.1300 UTC

earth_720101_070426. bpc
cpck28Mar 2008. t pc

pck. sat 440. t pc

I AU_SATURN for _RINGFIT. tpc
nai f0012.tls

earth_flat _| AU. spk

b: ring bl ocked by planet x: target alt < 5.0 deg or sun > -5.0 deg

Ri ng I/E urc b? alt al t-sun radi us r-dot | at-geo | at-geodetic
Fring | 2046-03-18T04: 24: 24. 140 9.38 -59.35 140461.00 -6.92

A (CER) | 2046-03-18T04: 33: 17. 861 11.22 -59.72 136774.40 -6.89

Encke (CEQ | 2046-03-18T04: 40: 38. 484 12.74 -59.91 133744.89 -6.86

Encke (1 EQ | 2046-03-18T04: 41: 25. 366 12.91 -59.93 133423.31 -6.86

A (1 ER) | 2046-03-18T05: 09: 18. 230 18.76 -59.70 122050.38 -6.74

B (CER | 2046-03-18T05: 20: 25. 740 21.12 -59.20 117571.16 -6.68

B (I ER | 2046-03-18T06: 26: 04. 259 35.25 -52.38 91984.69 -6.28

C (I1ER | 2046-03-18T07: 14: 13. 792 45.76 -44.51  74490.58 -5.79

Saturn | 2046-03-18T07: 38: 20. 000 51.04 -40.05 60206. 04 -11.94 -14.55
Saturn E 2046-03-18T12: 24: 52. 808 62.69 20.80x 60085.40 -20.84 -25.00
C (I1ER E 2046-03-18T12:17:53.526 b 64.20 19.30x 74490. 58 5. 68

B (I ER E 2046-03-18T13: 07: 05. 483 53.49  29.73x 91984.69 6.13

B (CER E 2046-03-18T14: 14: 31. 217 38.74  43.20x 117571.16 6.49

A (1 ER) E 2046-03-18T14: 25: 59. 327 36.24  45.34x 122050. 38 6.53

Encke (1 EQ E 2046-03-18T14: 54: 46. 743 30.00 50.38x 133423.31 6.63

Encke (CEQ E 2046-03-18T14: 55: 35. 213 29.82  50.52x 133744.89 6.64

A (CER) E 2046-03-18T15: 03: 10. 914 28.19  51.75x 136774.40 6. 66

Fring E 2046-03-18T15: 12: 23. 269 26.21  53.18x 140461.00 6. 69



Sat urn_2046- 03- 18T10_02_26. 1300_AAT. t xt
Cccul tation predictions conputed by rfrench@wel | esley. edu Sun Jun 11 11:21:03 2023

target . Saturn Satur 2046-03-18T10:02:26 K9.86 G14.75
target radius (km © 60268. 00 For!

C/ A epoch : 2046-03-18T09: 56: 05. 280

Event type : Pgt Rgt

Saturn occs: geocentric, topocentric
Ri ng occs: geocentric, topocentric

Observer code © AAT

Locati on : Siding Spring (AAT)
Latitude (deg) : -31.27703

E. Longitude (deg) : 149. 06608

Altitude (km : 1.164

Gai a source |ID : 4120805173897032576

2Mass ID (if available) : 17271973-2142541
ICRS Star Coord at Epoch: 17h 27m 19.71756s -21:42:54.10177s

RWE (>1.4 is poor) : 1.02

K magni t ude ©9.861

G magni t ude c 14.747

RP magni t ude : 13.508

BP magni t ude : 16. 429 et sy o702 map 9829
DUPf | ag 0

Di stance (au) ©9.894

fo (km : 0. 000

g0 (km : 0. 000

skypl ane vel . (knis) . 7.02 o ‘Sannn294Q03ﬂ8T100226‘K98§ G1475

Sun- Target sep (deg) © 0 94.92 90/ RIO ‘

Sun- Mbon sep (deg) :140. 49 £SO

B (ring opening deg) : 26. 53

PA of pol e (deg) : 4.79

Pol e direction: RA (deg): 40.60000 60— -
Dec (deg): 83.50000 AAT MSO
C/ A sky separation (") 3.135 [ i
C/ A sky separation (knm) : 22498.5 A 4
NAlI F SPI CE kernel s : RAJobs_U111+rgf 15. spk % a0l B
URKALLV1. spk E

Saturn_ring_plane.tf Z

sat 378. bsp

sat 286. bsp

vgr 1. sat 286. bsp 0 3

vgr 2. sat 286. bsp L S /’ R o ]
HST1081HSPephenUTC. bsp /! y / .’l ',’ v

pf bl 0000r . bsp [ o o S S i
cassi ni . bsp 8- S e e
earthstns_itrf93_040916. bsp 10 5 0 5 10
earth_200101_990628_pr edi ct . bpc Hours from 2046-03-18T10:02:26.1300 UTC

earth_720101_070426. bpc
cpck28Mar 2008. t pc

pck. sat 440. t pc

I AU_SATURN for _RINGFIT. tpc
nai f0012.tls

earth_flat _| AU. spk

b: ring bl ocked by planet x: target alt < 5.0 deg or sun > -5.0 deg

Ri ng I/E urc b? alt al t-sun radi us r-dot | at-geo | at-geodetic
Fring | 2046-03-18T04: 48: 07.504  -21.48x 42.25x 140461. 00 -7.01

A (CER) | 2046-03-18T04:56:54.503 -22.80x 40.63x 136774.40 -6.98

Encke (CEQ | 2046-03-18T05: 04: 08.923  -23.86x 39.27x 133744.89 -6.96

Encke (1 EQ | 2046-03-18T05: 04: 55. 114  -23.97x 39.12x 133423.31 -6.96

A (1 ER) | 2046-03-18T05: 32: 20. 062  -27.70x 33.80x 122050. 38 -6.86

B (CER | 2046-03-18T05: 43: 15.239  -29.04x 31.63x 117571.16 -6.81

B (I ER | 2046-03-18T06:47:51.806 -35.10x 18.29x 91984.69 -6.33

C (I1ER | 2046-03-18T07: 36: 31. 073  -37.05x 7.95x 74490. 58 -5.58

Saturn | 2046-03-18T07:50:28.585 -37.14x 4.97x 60166.74 -15.34 -18.60
Saturn E 2046-03-18T12: 04: 05. 627 -9.18x -46.06 60042.01 -23.32 -27.83
C (I1ER E 2046-03-18T11: 46:24.545 b -12.34x -43.08 74490. 58 5.35

B (I ER E 2046-03-18T12: 37: 33. 302 -2.96x -51.10 91984.69 5.97

B (CER E 2046-03-18T13: 46: 34. 817 10.63 -57.60 117571.16 6.32

A (1 ER) E 2046-03-18T13:58: 21. 785 13.03 -58.00 122050.38 6.35

Encke (1 EQ E 2046-03-18T14: 28: 04. 870 19.16 -57.92 133423.31 6.40

Encke (CEQ E 2046-03-18T14: 28: 55. 099 19.33 -57.90 133744.89 6.40

A (CER) E 2046-03-18T14: 36: 47. 905 20.98 -57.61 136774.40 6.41

Fring E 2046-03-18T14: 46: 22. 427 22.98 -57.12 140461.00 6.42



Sat urn_2046- 03- 18T10_02_26. 1300_MSO. t xt
Cccul tation predictions conmputed by rfrench@wel | esl ey. edu Sun Jun 11 11:22:53 2023

target . Saturn Satur 2046-03-18T10:02:26 K9.86 G14.75
target radius (km © 60268. 00 For!

C/ A epoch : 2046-03-18T09: 56: 22. 070

Event type : Pgt Rgt

Saturn occs: geocentric, topocentric
Ri ng occs: geocentric, topocentric

Observer code : MsO

Locati on : M. Strom o Observatory
Latitude (deg) : -35.32000

E. Longitude (deg) : 149. 00833

Altitude (km : 0.770

Gai a source |ID : 4120805173897032576

2Mass ID (if available) : 17271973-2142541
ICRS Star Coord at Epoch: 17h 27m 19.71756s -21:42:54.10177s

RWE (>1.4 is poor) : 1.02

K magni t ude ©9.861

G magni t ude c 14.747

RP magni t ude : 13.508

BP magni t ude : 16. 429 et sy o702 map 9829
DUPf | ag 0

Di stance (au) ©9.894

fo (km : 0. 000

g0 (km : 0. 000

skypl ane vel . (knis) . 7.02 o ‘Sannn294Q03ﬂ8T100226‘K98§ G1475

Sun- Target sep (deg) © 0 94.92 90/ RIO ‘

Sun- Mbon sep (deg) :140.50 £SO

B (ring opening deg) : 26. 53

PA of pol e (deg) : 4.79

Pol e direction: RA (deg): 40.60000 60— -
Dec (deg): 83.50000 AAT MSO
C/ A sky separation (") 3.173 [ i
C/ A sky separation (km) : 22769.7 A 4
NAlI F SPI CE kernel s : RAJobs_U111+rgf 15. spk % a0l B
URKALLV1. spk E

Saturn_ring_plane.tf Z

sat 378. bsp

sat 286. bsp

vgr 1. sat 286. bsp 0 3

vgr 2. sat 286. bsp L S /’ R o ]
HST1081HSPephenUTC. bsp /! y / .’l ',’ v

pf bl 0000r . bsp [ o o S S i
cassi ni . bsp 8- S e e
earthstns_itrf93_040916. bsp 10 5 0 5 10
earth_200101_990628_pr edi ct . bpc Hours from 2046-03-18T10:02:26.1300 UTC

earth_720101_070426. bpc
cpck28Mar 2008. t pc

pck. sat 440. t pc

I AU_SATURN for _RINGFIT. tpc
nai f0012.tls

earth_flat _| AU. spk

b: ring bl ocked by planet x: target alt < 5.0 deg or sun > -5.0 deg

Ri ng I/E urc b? alt al t-sun radi us r-dot | at-geo | at-geodetic
Fring | 2046-03-18T04: 48: 01. 627  -18.58x 40.10x 140461. 00 -6.98

A (CER) | 2046-03-18T04: 56: 50. 460 -19.82x 38.60x 136774.40 -6.96

Encke (CEQ | 2046-03-18T05: 04: 06. 456  -20.82x 37.33x 133744.89 -6.94

Encke (1 EQ | 2046-03-18T05: 04: 52.818  -20.92x 37.20x 133423.31 -6.94

A (1 ER) | 2046-03-18T05: 32: 24.325  -24.40x 32.21x 122050. 38 -6.83

B (CER | 2046-03-18T05: 43:22.398  -25.66x 30.16x 117571.16 -6.78

B (I ER | 2046-03-18T06: 48: 20. 883  -31.26x 17.47x 91984.69 -6.28

C (I1ER | 2046-03-18T07:37:26.902  -33.03x 7.52x 74490. 58 -5.51

Saturn | 2046-03-18T07:50:43.722 -33.11x 4.81x 60163.69 -15.58 -18.88
Saturn E 2046-03-18T12: 04: 18. 749 -7.01x -43.36 60036. 90 -23.60 -28.14
C (I1ER E 2046-03-18T11:45:17.586 b -10.22x -40.42  74490. 58 5.29

B (I ER E 2046-03-18T12: 36: 48. 881 -1.26x -47.80 91984.69 5.94

B (CER E 2046-03-18T13: 46: 04. 403 11.78 -53.62 117571.16 6.31

A (1 ER) E 2046-03-18T13:57: 52. 694 14.09 -53.98 122050.38 6.34

Encke (1 EQ E 2046-03-18T14: 27: 38. 117 19.98 -53.94 133423.31 6.40

Encke (CEQ E 2046-03-18T14: 28: 28. 393 20.15 -53.92 133744.89 6.40

A (CER) E 2046-03-18T14: 36: 21. 596 21.73 -53.68 136774.40 6.41

Fring E 2046-03-18T14: 45: 56. 490 23.65 -53.26 140461.00 6.42



