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Sat urn_2047-04- 12T04_51_52. 8200_PI C. t xt
Cccul tation predictions computed by rfrench@wel | esl ey. edu Sun Jun 11 11:12:25 2023

target : Saturn Saturn 2047-04-12T04:51:52 K9.25 G14.93
target radius (km : 60268.00 rae!
C/ A epoch © 2047-04-12T07: 40: 49. 740
Event type . Pgt Rgt
Saturn occs: geocentric, topocentric
Ri ng occs: geocentric, topocentric
oserver code : PIC
Location : Pic du Mdi
Latitude (deg) : 42.93656
E. Longitude (deg) : 0. 14231
Altitude (km : 2.890
Gai a source |ID : 4090526857094420352

2Mass ID (if available) : 18170357-2217255
ICRS Star Coord at Epoch: 18h 17m 03.55217s -22:17:25.88743s

RWE (>1.4 is poor) : 1.19

K magni t ude ©9.252

G magni t ude : 14.933

RP magni t ude : 13.543

BP magni t ude ©17.171 A
DUPf | ag 0

Di stance (au) : 9.695

fo (km : 0. 000

g0 (km : 0. 000

skypl ane vel . (knis) . 0. 60 o Satu‘rn 2947—04‘—121"04:5‘1 :"52‘ I§9.2§ G1‘4.‘93 o
Sun-Target sep (deg) :107.61 90/ - ‘ ‘ LI n
Sun- Moon sep (deg) : 47. 88 L ]
B (ring opening deg) : 26. 04

PA of pol e (deg) : 5.83

Pol e direction: RA (deg): 40.60000 60—

Dec (deg): 83.50000

C/ A sky separation (") 0.372 [ ]
C/ A sky separation (km : 2618.0 RS 1
NAl F SPI CE kernel s : RAJobs_U111+rgf 15. spk % a0l |
URKALLV1. spk E

Saturn_ring_plane.tf Z

sat 378. bsp

sat 286. bsp ‘ Y

vgr 1. sat 286. bsp Un . . . 7
vor2. sal 286. bsp f By mspa g ]
HST1081HSPephemUTC. bsp , R R ) |
pf bl 0000r . bsp : :\-\:r;‘:.z»;':\:::\ﬁ:.::r.g:r::e‘;r:ﬁ*:r::r ol

cassi ni . bsp EARIN 1 V01 DR e D S
earthstns_itrf93_040916. bsp 150 100 50 0 50 100 150
eart h_200101_990628_pr edi ct. bpc Hours from 2047-04-12T04:51:52.8200 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 | 2047-04-10T17: 48:35. 613  -67.49x 7.69x 140461. 00 -1.74

A (CER) | 2047-04-10T18: 24: 28.279  -63. 50x 1.16x 136774.40 -1.69

Encke (CEQ | 2047-04-10T18:54:51.261 -59.11x -4.28x 133744.89 -1.64

Encke (1 EQ | 2047-04-10T18:58:08.042 -58.60x -4.86x 133423.31 -1.63

A (1 ER) | 2047-04-10T21:03: 06.255 -36.66x -25.05 122050. 38 -1.40

B (CER | 2047-04-10T21:58:46.442  -26.43x -32.02 117571.16 -1.29

B (I ER | 2047-04-11TO05: 00: 36. 822 24,98 -5.15 91984.69 -0.92

C (I1ER | 2047-04-11T09:39:34.824 b -1.18x 43.81x 74490.58 -1.20

Saturn | 2047-04-11T09: 35: 17. 586 -0.50x 43.19x 60123.04 18. 90 22.76

Saturn E 2047-04- 15T06: 34: 25. 225 20.33 13.01x 59954.01 -28.53 -33.61

C (I1ER E 2047-04-14T15:55:41.853 b -66. 79x 29.02x 74490. 58 0.34

B (I ER E 2047-04-15T07: 39: 53. 555 13.60 24.99x 91984.69 0. 89

B (CER E 2047-04-15T16: 04: 18.510 -67.90x 27.69x 117571.16 0. 65

A (1 ER) E 2047-04-15T18: 06: 44.300 -63.24x 5.37x 122050. 38 0. 58

Encke (1 EQ E 2047-04-15T22:58:37.518 -12.19x -35.46 133423.31 0.81

Encke (CEQ E 2047-04-15T23: 05: 10. 741  -11.06x -35.82 133744.89 0. 82

A (CER) E 2047-04-16T00: 02: 51. 025 -1.43x -37.23 136774.40 0.93

Fring E 2047-04-16T01: 04: 53. 397 7.92 -35.13 140461.00 1.05



Sat urn_2047-04- 12T04_51_52. 8200_PAL. t xt
Cccul tation predictions computed by rfrench@wel | esl ey. edu Sun Jun 11 11:13:17 2023

target : Saturn Saturn 2047-04-12T04:51:52 K9.25 G14.93
target radius (km : 60268.00 rae!
C/ A epoch : 2047-04-12T03: 30: 00. 090
Event type . Pgt Rgt
Saturn occs: geocentric, topocentric
Ri ng occs: geocentric, topocentric
oserver 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 : 4090526857094420352

2Mass ID (if available) : 18170357-2217255
ICRS Star Coord at Epoch: 18h 17m 03.55217s -22:17:25.88742s

RWE (>1.4 is poor) : 1.19

K magni t ude ©9.252

G magni t ude : 14.933

RP magni t ude : 13.543

BP magni t ude ©17.171 A
DUPf | ag 0

Di stance (au) © 9.698

fo (km : 0. 000

g0 (km : 0. 000

skypl ane vel . (knis) . 0. 60 o Satu‘rn 2947—04‘—121"04:5‘1 :"52‘ I§9.2§ G1‘4.‘93 o
Sun-Target sep (deg) :107.61 90/ - ‘ ‘ LI n
Sun- Moon sep (deg) : 46. 58 L ]
B (ring opening deg) : 26. 04

PA of pol e (deg) : 5.83

Pol e direction: RA (deg): 40.60000 60—

Dec (deg): 83.50000

C/ A sky separation (") 0.131 [ ]
C/ A sky separation (km : 919.0 RS 1
NAl F SPI CE kernel s : RAJobs_U111+rgf 15. spk % a0l |
URKALLV1. spk E

Saturn_ring_plane.tf Z

sat 378. bsp

sat 286. bsp

vgr 1. sat 286. bsp Un . . . 7
vor2. sal 286. bsp f By mspa g ]
HST1081HSPephemUTC. bsp , R R ) |
pf bl 0000r . bsp : :\-\:r;‘:.z»;':\:::\ﬁ:.::r.g:r::e‘;r:ﬁ*:r::r ol

cassi ni . bsp EARIN 1 V01 DR e D S
earthstns_itrf93_040916. bsp 150 100 50 0 50 100 150
eart h_200101_990628_pr edi ct. bpc Hours from 2047-04-12T04:51:52.8200 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 | 2047-04-10T19: 07:37.255 -15.19x 63.22x 140461. 00 -1.64

A (CER) | 2047-04-10T19: 44:33.035 -22.68x 64.95x 136774.40 -1.68

Encke (CEQ | 2047-04-10T20: 14:17.046  -28.80x 64.28x 133744.89 -1.71

Encke (1 EQ | 2047-04-10T20:17:24.757 -29.45x 64.10x 133423.31 -1.71

A (1 ER) | 2047-04-10T22: 05:50.913 -52.13x 49.65x 122050. 38 -1.77

B (CER | 2047-04-10T22:48:03.912 -60.85x 41.68x 117571.16 -1.77

B (I ER | 2047-04-11T03: 06: 18.752 -58.13x -11.38 91984. 69 -1.46

C (I1ER | 2047-04-11T07:10:52.748 b -7.77x -47.55  74490. 58 -0.93

Saturn | 2047-04-11T06:54:12.163 -11.05x -46.54 60115.98 19. 38 23.32

Saturn E 2047-04-15T08: 07: 55. 448 5.89 -46.76 59904.96 -30.93 -36.20

C (I1ER E 2047-04-14T18:22:22.245 b -9.32x 59.31x 74490. 58 0. 65

B (I ER E 2047-04-15T07:54:13.579 b 3.41x -47.01 91984.69 0. 32

B (CER E 2047-04-15T16: 25: 57. 717 11.42  38.33x 117571.16 1.17

A (1 ER) E 2047-04-15T17: 30: 05. 232 -0.03x 50.83x 122050. 38 1.16

Encke (1 EQ E 2047-04-15T20: 23: 59.216  -34.91x 65.30x 133423.31 1.00

Encke (CEQ E 2047-04-15T20: 29: 20. 840 -36.03x 64.85x 133744.89 1.00

A (CER) E 2047-04-15T21:21: 39. 044  -47.00x 58.24x 136774.40 0.93

Fring E 2047-04-15T22:30: 28. 089  -61.27x 45.97x 140461. 00 0. 85



Sat urn_2047-04- 12T04_51_52. 8200_PMD. t xt
Cccul tation predictions computed by rfrench@wel | esl ey. edu Sun Jun 11 11:14:10 2023

target : Saturn Saturn 2047-04-12T04:51:52 K9.25 G14.93
target radius (km : 60268.00 rae!
C/ A epoch : 2047-04-12T06: 34: 08. 300
Event type . Pgt Rgt
Saturn occs: geocentric, topocentric
Ri ng occs: geocentric, topocentric
oserver code : PMO
Locati on : Purple Mn Obs. Nanking
Latitude (deg) : 32.06667
E. Longitude (deg) :118. 82089
Altitude (km : 0. 364
Gai a source |ID : 4090526857094420352

2Mass ID (if available) : 18170357-2217255
ICRS Star Coord at Epoch: 18h 17m 03.55217s -22:17:25.88742s

RWE (>1.4 is poor) : 1.19

K magni t ude ©9.252

G magni t ude : 14.933

RP magni t ude : 13.543

BP magni t ude ©17.171 A
DUPf | ag 0

Di stance (au) : 9.696

fo (km : 0. 000

g0 (km : 0. 000

skypl ane vel . (knis) . 0. 60 o Satu‘rn 2947—04‘—121"04:5‘1 :"52‘ I§9.2§ G1‘4.‘93 o
Sun-Target sep (deg) :107.61 90/ - ‘ ‘ LI n
Sun- Moon sep (deg) : 47. 60 L ]
B (ring opening deg) : 26. 04

PA of pol e (deg) : 5.83

Pol e direction: RA (deg): 40.60000 60—

Dec (deg): 83.50000

C/ A sky separation (") 0.198 [ ]
C/ A sky separation (km : 1389.1 RS 1
NAl F SPI CE kernel s : RAJobs_U111+rgf 15. spk % a0l |
URKALLV1. spk E

Saturn_ring_plane.tf Z

sat 378. bsp

sat 286. bsp

vgr 1. sat 286. bsp Un . . . 7
vgr2. sai 285, bop f T T |
HST1081HSPephenUUTC. bs Vw4 A Ve Vo At A b Yo vl g

p1 bl 0000r . bsp " — R RIS SR :
cassi ni . bsp aon skl
earthstns_itrf93_040916. bsp 150 100 50 0 50 100 150
eart h_200101_990628_pr edi ct. bpc Hours from 2047-04-12T04:51:52.8200 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 | 2047-04-10T17: 45: 57. 032 17.27 -43.40 140461.00 -1.07

A (CER) | 2047-04-10T18: 44: 49. 535 25.81 -34.86 136774.40 -1.02

Encke (CEQ | 2047-04-10T19: 34: 43. 051 31.36 -26.11 133744.89 -1.00

Encke (1 EQ | 2047-04-10T19: 40: 03. 152 31.84 -25.12 133423.31 -1.00

A (1 ER) | 2047-04-10T22: 42: 54. 855 31.28 12.16x 122050. 38 -1.11

B (CER | 2047-04-10T23: 48: 05. 591 23.66  25.98x 117571.16 -1.19

B (I ER | 2047-04-11T04:53:30.509 -33.50x 63.91x 91984.69 -1.57

C (I1ER | 2047-04-11T07:55:53.889 -71.59x 31.83x 74490.58 -1.58

Saturn | 2047-04-11T08:24:52.123 -76.65x 25.75x 60156. 16 16. 52 19.99

Saturn E 2047-04-15T05: 02: 55. 493  -38.83x 64.07x 59889.11 -31.68 -36.99

C (I1ER E 2047-04-14T21: 46:44.317 b 34.31 1.29x 74490. 58 0. 48

B (I ER E 2047-04-15T04: 30: 40. 758 b -32.00x 67.04x 91984.69 0.74

B (CER E 2047-04-15T18: 12: 53. 056 24,19 -38.14 117571.16 0.90

A (1 ER) E 2047-04-15T19: 28: 48. 402 32.54 -25.74 122050. 38 1.07

Encke (1 EQ E 2047-04-15T22: 05: 51. 547 32.76 5.53x 133423.31 1.32

Encke (CEQ E 2047-04-15T22: 09: 55. 036 32.44 6.38x 133744.89 1.32

A (CER) E 2047-04-15T22: 47: 37. 334 28.79  14.36x 136774.40 1.35

Fring E 2047-04-15T23: 32: 37. 288 23.08  23.91x 140461.00 1.37



Sat urn_2047-04-12T04_51_52. 8200_KPNO. t xt
Cccul tation predictions computed by rfrench@wel | esl ey. edu Sun Jun 11 11:15:04 2023

target : Saturn Saturn 2047-04-12T04:51:52 K9.25 G14.93
target radius (km : 60268.00 rae!
C/ A epoch : 2047-04-12T03: 22: 00. 600
Event type . Pgt Rgt
Saturn occs: geocentric, topocentric
Ri ng occs: geocentric, topocentric
oserver code : KPNO
Location © Kitt Peak Natl Obs
Latitude (deg) : 31.96333
E. Longitude (deg) : 248. 40000
Altitude (km : 2.120
Gai a source |ID : 4090526857094420352

2Mass ID (if available) : 18170357-2217255
ICRS Star Coord at Epoch: 18h 17m 03.55217s -22:17:25.88742s

RWE (>1.4 is poor) : 1.19

K magni t ude ©9.252

G magni t ude : 14.933

RP magni t ude : 13.543

BP magni t ude ©17.171 A
DUPf | ag 0

Di stance (au) © 9.698

fo (km : 0. 000

g0 (km : 0. 000

skypl ane vel . (knis) . 0. 60 o Satu‘rn 2947—04‘—121"04:5‘1 :"52‘ |§9.2§ G1‘4.‘93 o
Sun-Target sep (deg) :107.61 90/ - ‘ ‘ LI n
Sun- Moon sep (deg) : 46. 60 L ]
B (ring opening deg) : 26. 04

PA of pol e (deg) : 5.83

Pol e direction: RA (deg): 40.60000 60—

Dec (deg): 83.50000

C/ A sky separation (") 0.134 [ ]
C/ A sky separation (km : 940. 8 RS 1
NAl F SPI CE kernel s : RAJobs_U111+rgf 15. spk % a0l |
URKALLV1. spk E

Saturn_ring_plane.tf Z

sat 378. bsp

sat 286. bsp

vgr 1. sat 286. bsp Un . . 7
vor2. sal 286. bsp f By mspa g ]
HST1081+PephentTC. bsp R

p 0000r . sp [ u ,\.\.uu“"r)‘:n‘\:lrn\\ it :i‘:‘\l:lihh‘l':'hlvlll‘l‘:‘lm'l‘ :ln\\n:r-.. i}
Casf Ihnl : bspt £93 040916. b ST "\\51?“»:‘-53%:&"3 E‘E’%iﬁi‘iﬂ'&’e $ .
earthstns_itr . bs i . -

earth_200101_990628_pr edi Ctp . bpc 190 100 Hours frEZJOm 2047-04-102T04:51:52.852%0 uTc 10 1%
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 | 2047-04-10T19: 03: 59.428 -18.33x 65.72x 140461. 00 -1.67

A (CER) | 2047-04-10T19: 40: 17.364  -25.85x 66.17x 136774.40 -1.71

Encke (CEQ | 2047-04-10T20: 09:34.171  -32.00x 64.42x 133744.89 -1.74

Encke (1 EQ | 2047-04-10T20:12:39.192 -32.66x 64.14x 133423.31 -1.74

A (1 ER) | 2047-04-10T21:59:52.851 -55.44x 47.48x 122050. 38 -1.78

B (CER | 2047-04-10T22:41:48.826 -64.22x 39.17x 117571.16 -1.78

B (I ER | 2047-04-11T03:01:01.082 -55.05x -14.97 91984. 69 -1.44

C (I1ER | 2047-04-11T07:12:31.866 b -2.82x -49.73  74490. 58 -0.90

Saturn | 2047-04-11T06: 53: 41. 936 -6.51x -49.09 60114. 88 19. 44 23.39

Saturn E 2047-04-15T08: 06: 35. 841 10.13 -47.33 59906. 41 -30. 86 -36.13

C (I1ER E 2047-04-14T18:04:54.247 b -9.53x 60.83x 74490. 58 0. 65

B (I ER E 2047-04-15T07:58:32.688 b 8.70 -47.72 91984.69 0. 35

B (CER E 2047-04-15T16: 17: 15. 416 10.10  41.21x 117571.16 1.16

A (1 ER) E 2047-04-15T17: 21: 47. 024 -1.84x 53.85x 122050. 38 1.15

Encke (1 EQ E 2047-04-15T20: 18: 34. 463  -38.07x 65.04x 133423. 31 0.98

Encke (CEQ E 2047-04-15T20: 24: 04.292  -39.24x 64.40x 133744.89 0. 97

A (CER) E 2047-04-15T21:17:52.189 -50.70x 56.21x 136774.40 0.91

Fring E 2047-04-15T22:29: 04.127  -65.64x 42.53x 140461. 00 0. 82



Sat urn_2047-04-12T04_51_52. 8200_MCD. t xt
Cccul tation predictions computed by rfrench@wel | esl ey. edu Sun Jun 11 11:15:56 2023

target : Saturn Saturn 2047-04-12T04:51:52 K9.25 G14.93
target radius (km : 60268.00 rae!
C/ A epoch : 2047-04-12T03: 11: 32. 400
Event type . Pgt Rgt
Saturn occs: geocentric, topocentric
Ri ng occs: geocentric, topocentric
oserver code : MCD
Location : McDonald Cbs. 2.7m
Latitude (deg) : 30.67158
E. Longitude (deg) : 255.97844
Altitude (km : 2.075
Gai a source |ID : 4090526857094420352

2Mass ID (if available) : 18170357-2217255
ICRS Star Coord at Epoch: 18h 17m 03.55217s -22:17:25.88742s

RWE (>1.4 is poor) : 1.19

K magni t ude ©9.252

G magni t ude : 14.933

RP magni t ude : 13.543

BP magni t ude ©17.171 A
DUPf | ag 0

Di stance (au) © 9.698

fo (km : 0. 000

g0 (km : 0. 000

skypl ane vel . (knis) . 0. 60 o Satu‘rn 2947—04‘—121"04:5‘1 :"52‘ I§9.2§ G1‘4.‘93 o
Sun-Target sep (deg) :107.61 90/ - ‘ ‘ LI n
Sun- Moon sep (deg) : 46. 64 L ]
B (ring opening deg) : 26. 04

PA of pol e (deg) : 5.83

Pol e direction: RA (deg): 40.60000 60—

Dec (deg): 83.50000

C/ A sky separation (") 0. 150 [ ]
C/ A sky separation (km : 1053. 4 RS 1
NAl F SPI CE kernel s : RAJobs_U111+rgf 15. spk % a0l |
URKALLV1. spk E

Saturn_ring_plane.tf Z

sat 378. bsp

sat 286. bsp ‘

vgr 1. sat 286. bsp Un . . . 7
vor2. sal 286. bsp f By mspa g ]
HST1081HSPephemUTC. bsp , R R ) |
pf bl 0000r . bsp : :\-\:r;‘:.z»;':\:::\ﬁ:.::r.g:r::e‘;r:ﬁ*:r::r ol

cassi ni . bsp EARIN 1 V01 DR e D S
earthstns_itrf93_040916. bsp 150 100 50 0 50 100 150
eart h_200101_990628_pr edi ct. bpc Hours from 2047-04-12T04:51:52.8200 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 | 2047-04-10T18:58:35.222 -23.18x 67.63x 140461. 00 -1.71

A (CER) | 2047-04-10T19: 34: 05.449 -30.70x 66.03x 136774.40 -1.75

Encke (CEQ | 2047-04-10T20: 02:48.770 -36.84x 62.89x 133744.89 -1.77

Encke (1 EQ | 2047-04-10T20: 05: 50.526  -37.49x 62.49x 133423.31 -1.77

A (1 ER) | 2047-04-10T21:51:42.208 -60.30x 43.59x 122050. 38 -1.80

B (CER | 2047-04-10T22:33:23.230 -69.07x 34.96x 117571.16 -1.78

B (I ER | 2047-04-11T02:55:18.960 -49.88x -20.34 91984.69 -1.40

C (I1ER | 2047-04-11T07:19:01.263 b  4.78x -50.82  74490. 58 -0.84

Saturn | 2047-04-11T06: 55: 31. 763 0.29x -51.18 60113.02 19.57 23.55

Saturn E 2047-04-15T08: 03: 38. 889 15.61 -46.57 59909. 42 -30.72 -35.97

C (I1ER E 2047-04-14T17:42:51.729 b -10.74x 62.98x 74490. 58 0. 65

B (I ER E 2047-04-15T08: 05: 36. 301 15.94 -46.39 91984.69 0. 40

B (CER E 2047-04-15T16: 06: 07. 255 7.36 45.51x 117571.16 1.15

A (1 ER) E 2047-04-15T17: 11: 29. 882 -5.22x 58.15x 122050. 38 1.13

Encke (1 EQ E 2047-04-15T20: 13: 31. 229  -43.38x 62.66x 133423.31 0.94

Encke (CEQ E 2047-04-15T20:19: 15.386  -44.62x 61.76x 133744.89 0.93

A (CER) E 2047-04-15T21:15:38.269 -56.78x 51.60x 136774.40 0. 86

Fring E 2047-04-15T22: 30: 49.849  -72.52x 36.17x 140461. 00 0.78



Sat urn_2047-04- 12T04_51_52. 8200_TEN. t xt
Cccul tation predictions computed by rfrench@wel | esl ey. edu Sun Jun 11 11:16:49 2023

target : Saturn Saturn 2047-04-12T04:51:52 K9.25 G14.93
target radius (km : 60268.00 rae!
C/ A epoch © 2047-04-12T07: 24: 30. 240
Event type . Pgt Rgt
Saturn occs: geocentric, topocentric
Ri ng occs: geocentric, topocentric
oserver code : TEN
Location . Teide Cbs./Tenerife
Latitude (deg) : 28.30050
E. Longitude (deg) © 343. 48909
Altitude (km : 2.395
Gai a source |ID : 4090526857094420352

2Mass ID (if available) : 18170357-2217255
ICRS Star Coord at Epoch: 18h 17m 03.55217s -22:17:25.88743s

RWE (>1.4 is poor) : 1.19

K magni t ude ©9.252

G magni t ude : 14.933

RP magni t ude : 13.543

BP magni t ude ©17.171 A
DUPf | ag 0

Di stance (au) : 9.695

fo (km : 0. 000

g0 (km : 0. 000

skypl ane vel . (knis) . 0. 60 o Satu‘rn 2947—04‘—121"04:5‘1 :"52‘ I§9.2§ G1‘4.‘93 o
Sun-Target sep (deg) :107.61 90/ - ‘ ‘ LI n
Sun- Moon sep (deg) : 47. 82 L ]
B (ring opening deg) : 26. 04

PA of pol e (deg) : 5.83

Pol e direction: RA (deg): 40.60000 60—

Dec (deg): 83.50000

C/ A sky separation (") 0.411 [ ]
C/ A sky separation (km : 2887. 6 RS 1
NAl F SPI CE kernel s : RAJobs_U111+rgf 15. spk % a0l |
URKALLV1. spk E

Saturn_ring_plane.tf Z

sat 378. bsp

sat 286. bsp ‘ Y

vgr 1. sat 286. bsp Un . . . 7
vor2. sal 286. bsp f By mspa g ]
HST1081+PephentTC. bsp R

p 0000r . sp [ u ,\.\.uu“"r)‘:n‘\:lrn\\ it :i‘:‘\l:lihh‘l':'hlvlll‘l‘:‘lm'l‘ :ln\\n:r-.. i}
cassini. bSP U n:y:‘:l}\\ii::?\‘l‘gﬁ“p‘:‘lf‘)'?\\%‘;&":? EE%E-E%E-E?&;{K .‘: - L 1]
earthstns_itrf93_040916. bsp 150 100 50 0 50 100 150
eart h_200101_990628_pr edi ct. bpc Hours from 2047-04-12T04:51:52.8200 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 | 2047-04-10T17:42:55.275 -81.49x 22.34x 140461. 00 -1.87

A (CER) | 2047-04-10T18:16:06.661 -83.98x 15.03x 136774.40 -1.83

Encke (CEQ | 2047-04-10T18:43:56.794 -80.36x  8.91x 133744.89 -1.79

Encke (1 EQ | 2047-04-10T18:46:56.190 -79.81x  8.25x 133423.31 -1.79

A (1 ER) | 2047-04-10T20: 38:48.108 -55.91x -15.85 122050. 38 -1.59

B (CER | 2047-04-10T21:27:29.123  -45.16x -25.78 117571.16 -1.48

B (I ER | 2047-04-11T04: 02: 43. 869 31.16 -34.11 91984.69 -0.82

C (I1ER | 2047-04-11T09: 28: 55. 795 20.02  35.10x 74490.58 -1.07

Saturn | 2047-04-11T09: 33: 25. 940 19.26  36.08x 60129.71 18. 44 22.23

Saturn E 2047-04- 15T06: 40: 42. 335 38.27 -0.90x 59937.72 -29.34 -34.49

C (I1ER E 2047-04-14T14:21: 45. 422 b -41.77x 64.26x 74490. 58 0. 56

B (I ER E 2047-04- 15T07: 23: 48. 227 34.97 8.48x 91984. 69 0. 87

B (CER E 2047-04-15T14:52:47.804  -49.49x 58.97x 117571.16 0. 80

A (1 ER) E 2047-04-15T16: 34:26.791  -71.81x 37.90x 122050. 38 0. 67

Encke (1 EQ E 2047-04-15T22: 04: 26. 611  -32.74x -31.91 133423.31 0.61

Encke (CEQ E 2047-04-15T22:13:13.298 -30.83x -33.49 133744.89 0. 62

A (CER) E 2047-04-15T23:28:53. 625 -14.61x -45.23 136774.40 0.73

Fring E 2047-04- 16T00: 45: 47. 370 1.16x -51.53 140461.00 0. 88



Sat urn_2047-04- 12T04_51_52. 8200_KAV. t xt
Cccul tation predictions computed by rfrench@wel | esl ey. edu Sun Jun 11 11:18:33 2023

target : Saturn Saturn 2047-04-12T04:51:52 K9.25 G14.93
target radius (km : 60268.00 rae!
C/ A epoch : 2047-04-12T07: 18: 48. 940
Event type . Pgt Rgt
Saturn occs: geocentric, topocentric
Ri ng occs: geocentric, topocentric
oserver code : KAV
Locati on . Kaval ur Cbservatory
Latitude (deg) : 12.57556
E. Longitude (deg) : 78.83167
Altitude (km : 0.722
Gai a source |ID : 4090526857094420352

2Mass ID (if available) : 18170357-2217255
ICRS Star Coord at Epoch: 18h 17m 03.55217s -22:17:25.88743s

RWE (>1.4 is poor) : 1.19

K magni t ude ©9.252

G magni t ude : 14.933

RP magni t ude : 13.543

BP magni t ude ©17.171 A

DUPf | ag 0

Di stance (au) : 9.695

fo (km : 0. 000

g0 (km : 0. 000

skypl ane vel . (knis) . 0. 60 o Satu‘rn 2947—04‘—121"04:5‘1 :"52‘ I§9.2§ G1‘4.‘93 o

Sun-Target sep (deg) :107.61 90/ - ‘ ‘ LI n

Sun- Moon sep (deg) : 48. 23 L ]

B (ring opening deg) : 26. 04

PA of pol e (deg) : 5.83

Pol e direction: RA (deg): 40.60000 60—

Dec (deg): 83.50000

C/ A sky separation (") 0. 469 [ ]

C/ A sky separation (km : 3296.9 RS 1

NAl F SPI CE kernel s : RAJobs_U111+rgf 15. spk % a0l |

URKALLV1. spk E

Saturn_ring_plane.tf Z

sat 378. bsp

sat 286. bsp ‘ Y

vgr 1. sat 286. bsp Un . . . 7

g2, sai 286 bsp f e LT |

T SearPepnenuTC bep f BB |
i ni . b . :::“':.'\""k'":“‘oﬁ“"“-?":i'.'{\;mﬁj;‘ﬂ:‘- sliof

cassini. bSp B0 i ,'\h,f\.?h’\}\:.k:" ‘.‘ﬂ':)"n‘&h‘u et it e s . [

earthstns_itrf93_040916. bsp 150 100 50 0 50 100 150

eart h_200101_990628_pr edi ct. bpc Hours from 2047-04-12T04:51:52.8200 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 | 2047-04-10T16: 30: 55.805 -22.60x -50.66 140461.00 -1.43

A (CER) | 2047-04-10T17:15:44.031 -12.28x -59.58 136774.40 -1.32

Encke (CEQ | 2047-04-10T17:55: 29. 909 -3.21x -65.89 133744.89 -1.22

Encke (1 EQ | 2047-04-10T17:59: 53. 697 -2.21x -66.44 133423.31 -1.21

A (1 ER) | 2047-04-10T21: 00: 32. 308 36.15 -50.66 122050.38 -0.93

B (CER | 2047-04-10T22: 23: 09. 034 49.47 -32.18 117571.16 -0.89

B (I ER | 2047-04-11T05: 01: 32. 912 5.52 64.06x 91984.69 -1.36

C (I1ER | 2047-04-11T08:16:26.451 -39.18x 67.31x 74490.58 -1.59

Saturn | 2047-04-11T09: 07:52.686 -51.06x 54.81x 60179.49 14. 65 17.79

Saturn E 2047-04-15T04: 35: 09. 218 7.90 58.12x 59890. 40 -31.62 -36.93

C (I1ER E 2047-04-14T08: 46: 31. 689 b -48.86x 60.01x 74490.58 0. 55

B (I ER E 2047-04-15T04:10:43.017 b 13.28 52.16x 91984.69 0.90

B (CER E 2047-04-15T16:19: 29. 927  -20.70x -47.58 117571.16 0. 39

A (1 ER) E 2047-04-15T18: 45: 48. 106 12.42 -67.56 122050.38 0. 65

Encke (1 EQ E 2047-04-15T22:13: 12. 135 50.65 -33.52 133423.31 1.17

Encke (CEQ E 2047-04-15T22: 17: 45. 507 51.16 -32.48 133744.89 1.18

A (CER) E 2047-04-15T22: 58: 56. 847 54.50 -22.94 136774.40 1.27

Fring E 2047-04- 15T23: 45: 47. 786 54.97 -11.89 140461.00 1.35



Sat urn_2047-04- 12T04_51_52. 8200_RI O. t xt
Cccul tation predictions computed by rfrench@wel | esl ey. edu Sun Jun 11 11:19:26 2023

target : Saturn Saturn 2047-04-12T04:51:52 K9.25 G14.93
target radius (km : 60268.00 rae!
C/ A epoch © 2047-04-12T02: 21: 20. 340
Event type . Pgt Rgt
Saturn occs: geocentric, topocentric
Ri ng occs: geocentric, topocentric
oserver code : RO
Location : Rio de Janeiro
Latitude (deg) : -22.89506
E. Longitude (deg) : 316. 77708
Altitude (km : 0. 033
Gai a source |ID : 4090526857094420352

2Mass ID (if available) : 18170357-2217255
ICRS Star Coord at Epoch: 18h 17m 03.55217s -22:17:25.88742s

RWE (>1.4 is poor) : 1.19

K magni t ude ©9.252

G magni t ude : 14.933

RP magni t ude : 13.543

BP magni t ude ©17.171 A
DUPf | ag 0

Di stance (au) © 9.698

fo (km : 0. 000

g0 (km : 0. 000

skypl ane vel . (knis) . 0. 60 o Satu‘rn 2947—04‘—121"04:5‘1 :"52‘ |§9.2§ G1‘4.‘93 o
Sun-Target sep (deg) :107.61 90/ - ‘ ‘ LI n
Sun- Moon sep (deg) : 47.58 L ]
B (ring opening deg) : 26. 04

PA of pol e (deg) : 5.83

Pol e direction: RA (deg): 40.60000 60—

Dec (deg): 83.50000

C/ A sky separation (") 0. 288 [ ]
C/ A sky separation (km : 2025. 8 RS 1
NAl F SPI CE kernel s : RAJobs_U111+rgf 15. spk % a0l |
URKALLV1. spk E

Saturn_ring_plane.tf Z

sat 378. bsp

sat 286. bsp

vgr 1. sat 286. bsp Un . . 7
vor2. sal 286. bsp f By mspa g ]
HST1081+PephentTC. bsp R

p 0000r . sp [ u ,\.\.uu“"r)‘:n‘\:lrn\\ it :i‘:‘\l:lihh‘l':'hlvlll‘l‘:‘lm'l‘ :ln\\n:r-.. i}
Casf Ihnl : bspt £93 040916. b ST "\\51?“»:‘-53%:&"3 E‘E’%iﬁi‘iﬂ'&’e $ .
earthstns_itr . bs i . -

earth_200101_990628_pr edi Ctp . bpc 190 100 Hours frEZJOm 2047-04-102T04:51:52.852%0 uTc 10 1%
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 | 2047-04-10T17:16:25.469  -30.35x 43.46x 140461. 00 -1.90

A (CER) | 2047-04-10T17:48:39.094 -35.18x 37.29x 136774.40 -1.901

Encke (CEQ | 2047-04-10T18:15:08.245 -38.59x 31.92x 133744.89 -1.90

Encke (1 EQ | 2047-04-10T18:17:57.162  -38.92x 31.34x 133423.31 -1.90

A (1 ER) | 2047-04-10T19:59:02.312 -44.97x  9.32x 122050. 38 -1.83

B (CER | 2047-04-10T20: 40: 21. 401  -43.73x -0.03x 117571.16 -1.78

B (I ER | 2047-04-11T01: 25: 14. 144 1.88x -64.22 91984.69 -1.17

C (I1ER | 2047-04-11T06: 49: 23. 907 74.85 -31.85  74490.58 -0.76

Saturn | 2047-04-11T08: 11: 41. 269 86.06 -12.90 60167.32 15. 65 18. 97

Saturn E 2047-04-15T06: 17: 07. 980 71.03 -39.55 59821.53 -34.79 -40.28

C (I1ER E 2047-04-14T708:56:25.220 b 73.01  -2.89x 74490.59 0. 20

B (I ER E 2047-04-14T18:33:38.596 b -42.06x 27.07x 91984.69 0. 39

B (CER E 2047-04-15T12: 36: 43. 542 21.90 43.38x 117571.16 1.03

A (1 ER) E 2047-04-15T13: 49: 59. 592 5.87 53.93x 122050. 38 1.00

Encke (1 EQ E 2047-04-15T17:24:09.993  -34.50x 40.59x 133423.31 0.75

Encke (CEQ E 2047-04-15T17:31:22.196  -35.51x 39.25x 133744.89 0.74

A (CER) E 2047-04-15T18: 44:21.521  -43.17x 24.57x 136774.40 0. 65

Fring E 2047-04-15T20: 27: 49. 539  -43. 30x 1.81x 140461. 00 0. 55



Sat urn_2047-04- 12T04_51_52. 8200_ESO. t xt
Cccul tation predictions computed by rfrench@wel | esl ey. edu Sun Jun 11 11:20:19 2023

target : Saturn Saturn 2047-04-12T04:51:52 K9.25 G14.93
target radius (km : 60268.00 rae!
C/ A epoch : 2047-04-12T02: 32: 24. 830
Event type . Pgt Rgt
Saturn occs: geocentric, topocentric
Ri ng occs: geocentric, topocentric
oserver 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 : 4090526857094420352

2Mass ID (if available) : 18170357-2217255
ICRS Star Coord at Epoch: 18h 17m 03.55217s -22:17:25.88742s

RWE (>1.4 is poor) : 1.19

K magni t ude ©9.252

G magni t ude : 14.933

RP magni t ude : 13.543

BP magni t ude ©17.171 A
DUPf | ag 0

Di stance (au) © 9.698

fo (km : 0. 000

g0 (km : 0. 000

skypl ane vel . (knis) . 0. 60 o Satu‘rn 2947—04‘—121"04:5‘1 :"52‘ I§9.2§ G1‘4.‘93 o
Sun-Target sep (deg) :107.61 90/ - ‘ ‘ LI n
Sun- Moon sep (deg) : 47.18 L ]
B (ring opening deg) : 26. 04

PA of pol e (deg) : 5.83

Pol e direction: RA (deg): 40.60000 60—

Dec (deg): 83.50000

C/ A sky separation (") 0.520 [ ]
C/ A sky separation (km : 3654. 3 RS 1
NAl F SPI CE kernel s : RAJobs_U111+rgf 15. spk % a0l |
URKALLV1. spk E

Saturn_ring_plane.tf Z

sat 378. bsp

sat 286. bsp ‘ Y

vgr 1. sat 286. bsp Un . . . 7
vor2. sal 286. bsp f By mspa g ]
HST1081+PephentTC. bsp R

p 0000r . sp [ u ,\.\.uu“"r)‘:n‘\:lrn\\ it :i‘:‘\l:lihh‘l':'hlvlll‘l‘:‘lm'l‘ :ln\\n:r-.. i}
cassini. bSP U n:y:‘:l}\\ii::?\‘l‘gﬁ“p‘:‘lf‘)'?\\%‘;&":? EE%E-E%E-E?&;{K .‘: - L 1]
earthstns_itrf93_040916. bsp 150 100 50 0 50 100 150
eart h_200101_990628_pr edi ct. bpc Hours from 2047-04-12T04:51:52.8200 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 | 2047-04-10T17: 31: 52. 429 -9.92x 51.05x 140461. 00 -1.79

A (CER) | 2047-04-10T18:05:55.616 -16.03x 47.88x 136774.40 -1.82

Encke (CEQ | 2047-04-10T18:33:35.881 -20.67x 44.37x 133744.89 -1.83

Encke (1 EQ | 2047-04-10T18:36:31.356  -21.14x 43.96x 133423.31 -1.83

A (1 ER) | 2047-04-10T20:19:23.715 -34.49x 26.19x 122050. 38 -1.84

B (CER | 2047-04-10T21:00: 13.172 -37.43x 18.03x 117571.16 -1.82

B (I ER | 2047-04-11T01:19:16.551  -17.37x -37.72 91984.69 -1.41

C (I1ER | 2047-04-11T05: 38: 09. 931 34.53 -65.61  74490.58 -0.88

Saturn | 2047-04-11T07: 02: 30. 649 52.95 -51.42 60171.41 15. 32 18.58

Saturn E 2047-04- 15T06: 27: 25. 368 48.70 -58.83 59788.00 -36.29 -41.83

C (I1ER E 2047-04-13T19: 31: 08.486 b -30.60x 34.28x 74490.58 0. 57

B (I ER E 2047-04-14T18:37:38.285 b -23.78x 42.46x 91984.69 0. 53

B (CER E 2047-04-15T12: 56: 22. 363 42.98  22.98x 117571.16 1.04

A (1 ER) E 2047-04-15T14: 07: 34. 011 27.55  35.96x 122050. 38 1.05

Encke (1 EQ E 2047-04-15T17:15:47.976  -10.58x 50.18x 133423. 31 0.93

Encke (CEQ E 2047-04-15T17:21: 36. 455  -11.64x 49.87x 133744.89 0.92

A (CER) E 2047-04-15T18:18:38.297 -21.43x 44.64x 136774.40 0. 85

Fring E 2047-04-15T19: 35: 14.994  -32.00x 32.97x 140461. 00 0.75



Sat urn_2047-04- 12T04_51_52. 8200_AAT. t xt
Cccul tation predictions computed by rfrench@wel | esl ey. edu Sun Jun 11 11:21:13 2023

target : Saturn Saturn 2047-04-12T04:51:52 K9.25 G14.93
target radius (km : 60268.00 rae!
C/ A epoch : 2047-04-12T05: 21: 31. 240
Event type . Pgt Rgt
Saturn occs: geocentric, topocentric
Ri ng occs: geocentric, topocentric
oserver code © AAT
Locati on : Siding Spring (AAT)
Latitude (deg) : -31.27703
E. Longitude (deg) : 149. 06608
Altitude (km : 1.164
Gai a source |ID : 4090526857094420352

2Mass ID (if available) : 18170357-2217255
ICRS Star Coord at Epoch: 18h 17m 03.55217s -22:17:25.88742s

RWE (>1.4 is poor) : 1.19

K magni t ude ©9.252

G magni t ude : 14.933

RP magni t ude : 13.543

BP magni t ude ©17.171 A

DUPf | ag 0

Di stance (au) : 9.696

fo (km : 0. 000

g0 (km : 0. 000

skypl ane vel . (knis) . 0. 60 o Satu‘rn 2947—04‘—121"04:5‘1 :"52‘ I§9.2§ G1‘4.‘93 o

Sun-Target sep (deg) :107.61 90/ - ‘ ‘ LI n

Sun- Moon sep (deg) : 47. 35 L ]

B (ring opening deg) : 26. 04

PA of pol e (deg) : 5.83

Pol e direction: RA (deg): 40.60000 60—

Dec (deg): 83.50000

C/ A sky separation (") 1. 020 [ ]

C/ A sky separation (km : 7175.7 RS 1

NAl F SPI CE kernel s : RAJobs_U111+rgf 15. spk % a0l |

URKALLV1. spk E

Saturn_ring_plane.tf Z

sat 378. bsp

sat 286. bsp ‘ Y

vgr 1. sat 286. bsp Un . . . 7

g2, sai 286 bsp f e LT |

T SearPepnenuTC bep f BB |
i ni . b . :::“':.'\""k'":“‘oﬁ“"“-?":i'.'{\;mﬁj;‘ﬂ:‘- sliof

cassini. bSp B0 i ,'\h,f\.?h’\}\:.k:" ‘.‘ﬂ':)"n‘&h‘u et it e s . [

earthstns_itrf93_040916. bsp 150 100 50 0 50 100 150

eart h_200101_990628_pr edi ct. bpc Hours from 2047-04-12T04:51:52.8200 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 | 2047-04-10T16: 29: 58. 782 53.78 -49.13 140461.00 -1.08

A (CER) | 2047-04-10T17:27:37.973 65.97 -37.59 136774.40 -1.05

Encke (CEQ | 2047-04-10T18: 15: 52. 353 75.42 -27.46 133744.89 -1.04

Encke (1 EQ | 2047-04-10T18: 21: 00. 075 76.32 -26.37 133423.31 -1.05

A (1 ER) | 2047-04-10T21: 15: 06. 399 60.26  10.50x 122050. 38 -1.16

B (CER | 2047-04-10T22:17:13.764 46.98  22.90x 117571.16 -1.24

B (I ER | 2047-04-11T03:13:17.851 -12.75x 47.35x 91984.69 -1.61

C (I1ER | 2047-04-11T06:12:02.885 -35.08x 18.99x 74490. 58 -1.62

Saturn | 2047-04-11T07:37:37.545  -36.08x 1.44x 60211.50 11. 66 14.21

Saturn E 2047-04-15T03: 15: 07. 460  -15.74x 45.74x 59747.91 -38.05 -43.64

C (I1ER E 2047-04-14T01: 06:51.015 b  8.90 47.31x 74490. 58 0. 55

B (I ER E 2047-04-14T722:56:08.911 b 35.28  29.34x 91984.69 0. 69

B (CER E 2047-04-15T14: 05: 48. 836 27.18 -68.76 117571.16 0. 45

A (1 ER) E 2047-04-15T16: 12: 56. 674 54.34 -53.28 122050. 38 0.73

Encke (1 EQ E 2047-04-15T19: 32: 48. 895 76.65 -11.67 133423.31 1.14

Encke (CEQ E 2047-04-15T19: 37: 30. 171 75.85 -10.67 133744.89 1.15

A (CER) E 2047-04-15T20: 20: 26. 186 67.57 -1.58x 136774.40 1.20

Fring E 2047-04-15T21: 10: 29. 148 57.06 8. 81x 140461. 00 1.25



Sat urn_2047-04-12T04_51_52. 8200_SAAOQ. t xt
Cccul tation predictions computed by rfrench@wel | esl ey. edu Sun Jun 11 11:22:08 2023

target : Saturn Saturn 2047-04-12T04:51:52 K9.25 G14.93
target radius (km : 60268.00 rae!
C/ A epoch : 2047-04-12T04: 19: 30. 920
Event type . Pgt Rgt
Saturn occs: geocentric, topocentric
Ri ng occs: geocentric, topocentric
oserver code : SAAO
Locati on : So. Afr. Astro. (Obs. (Sutherland)
Latitude (deg) : -32.37953
E. Longitude (deg) :20.81070
Altitude (km : 1.768
Gai a source |ID : 4090526857094420352

2Mass ID (if available) : 18170357-2217255
ICRS Star Coord at Epoch: 18h 17m 03.55217s -22:17:25.88742s

RWE (>1.4 is poor) : 1.19

K magni t ude ©9.252

G magni t ude : 14.933

RP magni t ude : 13.543

BP magni t ude ©17.171 A
DUPf | ag 0

Di stance (au) ©9.697

fo (km : 0. 000

g0 (km : 0. 000

skypl ane vel . (knis) . 0. 60 o Satu‘rn 2947—04‘—121"04:5‘1 :"52‘ I§9.2§ G1‘4.‘93 o
Sun-Target sep (deg) :107.61 90/ - ‘ ‘ LI n
Sun- Moon sep (deg) : 48. 35 L ]
B (ring opening deg) : 26. 04

PA of pol e (deg) : 5.83

Pol e direction: RA (deg): 40.60000 60—

Dec (deg): 83.50000

C/ A sky separation (") 0.519 [ ]
C/ A sky separation (km : 3652. 8 RS 1
NAl F SPI CE kernel s : RAJobs_U111+rgf 15. spk % a0l |
URKALLV1. spk E

Saturn_ring_plane.tf Z

sat 378. bsp

sat 286. bsp ‘

vgr 1. sat 286. bsp Un . . . 7
vor2. sal 286. bsp f By mspa g ]
HST1081HSPephemUTC. bsp , R R ) |
pf bl 0000r . bsp : :\-\:r;‘:.z»;':\:::\ﬁ:.::r.g:r::e‘;r:ﬁ*:r::r ol

cassi ni . bsp EARIN 1 V01 DR e D S
earthstns_itrf93_040916. bsp 150 100 50 0 50 100 150
eart h_200101_990628_pr edi ct. bpc Hours from 2047-04-12T04:51:52.8200 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 | 2047-04-10T16:12:54.777 -35.00x  0.93x 140461. 00 -1.85

A (CER) | 2047-04-10T16: 46:29.408 -33.33x -6.11 136774.40 -1.81

Encke (CEQ | 2047-04-10T17:14:47.437 -31.10x -12.09 133744.89 -1.76

Encke (1 EQ | 2047-04-10T17:17:50.274  -30.81x -12.73 133423.31 -1.76

A (1 ER) | 2047-04-10T19:12:48.588 -15.61x -36.83 122050. 38 -1.53

B (CER | 2047-04-10T20: 03: 20. 633 -6.92x -46.87 117571.16 -1.42

B (I ER | 2047-04-11T02: 41: 22. 993 73.73 -28.94 91984.69 -0.88

C (I1ER | 2047-04-11T07: 40: 57. 584 35.93 31.53x 74490. 58 -1.14

Saturn | 2047-04-11T09: 24: 03. 106 14.54 45.79x 60204. 60 12.35 15. 04

Saturn E 2047-04-15T04: 51: 42. 809 68.06 -2.06x 59810.49 -35.29 -40. 80

C (I1ER E 2047-04-14T705: 21: 19. 650 b 62. 88 4.21x 74490.58 0. 23

B (I ER E 2047-04-14T723:39:15.807 b 39.57 -63.23 91984.69 0. 05

B (CER E 2047-04-15T10: 59: 28. 653 -6.89x 47.61x 117571.16 0. 82

A (1 ER) E 2047-04-15T12: 36: 20. 026  -22.64x 39.15x 122050. 38 0.72

Encke (1 EQ E 2047-04-15T18:29: 12. 414  -19.39x -29.02 133423.31 0. 45

Encke (CEQ E 2047-04-15T18: 41: 06. 568  -17.54x -31.52 133744.89 0. 45

A (CER) E 2047-04-15T20: 24: 53. 565 0.73x -52.35 136774.40 0. 54

Fring E 2047-04-15T22: 05: 35. 665 20.78 -66.66 140461.00 0.70



Sat urn_2047-04- 12T04_51_52. 8200_MSO. t xt
Cccul tation predictions computed by rfrench@wel | esl ey. edu Sun Jun 11 11:23:04 2023

target : Saturn Saturn 2047-04-12T04:51:52 K9.25 G14.93
target radius (km : 60268.00 rae!
C/ A epoch : 2047-04-12T05: 18: 02. 660
Event type . Pgt Rgt
Saturn occs: geocentric, topocentric
Ri ng occs: geocentric, topocentric
oserver 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 : 4090526857094420352

2Mass ID (if available) : 18170357-2217255
ICRS Star Coord at Epoch: 18h 17m 03.55217s -22:17:25.88742s

RWE (>1.4 is poor) : 1.19

K magni t ude ©9.252

G magni t ude : 14.933

RP magni t ude : 13.543

BP magni t ude ©17.171 A

DUPf | ag 0

Di stance (au) : 9.696

fo (km : 0. 000

g0 (km : 0. 000

skypl ane vel . (knis) . 0. 60 o Satu‘rn 2947—04‘—121"04:5‘1 :"52‘ I§9.2§ G1‘4.‘93 o

Sun-Target sep (deg) :107.61 90/ ‘ ‘ ‘ LI n

Sun- Moon sep (deg) : 47. 38 L ]

B (ring opening deg) : 26. 04

PA of pol e (deg) : 5.83

Pol e direction: RA (deg): 40.60000 60—

Dec (deg): 83.50000

C/ A sky separation (") 1.052 [ ]

C/ A sky separation (km : 7401. 6 RS 1

NAl F SPI CE kernel s : RAJobs_U111+rgf 15. spk % a0l |

URKALLV1. spk E

Saturn_ring_plane.tf Z

sat 378. bsp

sat 286. bsp ‘ Y

vgr 1. sat 286. bsp Un . . . 7

g2, sai 286 bsp f e LT |

T SearPepnenuTC bep f BB |
i ni . b . :::“':r‘.""v":*xig'"*“.w-mm;m:gn:: sliof

cassini. bsp B0 i ,'\h,f\.?h’\}\:.k:" ‘.‘ﬂ':)"n‘\ih‘u et it e s . [

earthstns_itrf93_040916. bsp 150 100 50 0 50 100 150

eart h_200101_990628_pr edi ct. bpc Hours from 2047-04-12T04:51:52.8200 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 | 2047-04-10T16: 24: 46. 009 52.19 -48.16 140461.00 -1.11

A (CER) | 2047-04-10T17: 21: 13. 024 63.36 -37.74 136774.40 -1.07

Encke (CEQ | 2047-04-10T18: 08: 32. 988 71.70 -28.40 133744.89 -1.06

Encke (1 EQ | 2047-04-10T18:13: 35. 478 72.47 -27.38 133423.31 -1.06

A (1 ER) | 2047-04-10T21: 06: 16. 691 61.13 7.57x 122050. 38 -1.16

B (CER | 2047-04-10T22: 08: 36. 880 48.64  19.48x 117571.16 -1.23

B (I ER | 2047-04-11T03: 07: 59. 602 -9.44x  44.12x 91984. 69 -1.58

C (I1ER | 2047-04-11T06: 08: 55. 741  -31.01x 18.02x 74490. 58 -1.60

Saturn | 2047-04-11T07:37:40.736 -32.10x 0.73x 60213.57 11. 44 13.95

Saturn E 2047-04-15T03:12: 21. 653  -12.70x 42.32x 59740. 82 -38.36 -43.96

C (I1ER E 2047-04-14T00: 40: 16.931 b 15.52  41.31x 74490.58 0. 52

B (I ER E 2047-04-14T722:35:27.573 b 39.93  23.47x 91984.69 0. 65

B (CER E 2047-04-15T13: 34: 53. 921 21.60 -63.88 117571.16 0.41

A (1 ER) E 2047-04-15T15: 53: 36. 077 49.85 -54.49 122050. 38 0. 68

Encke (1 EQ E 2047-04-15T19: 22: 48. 554 75.08 -14.06 133423.31 1.11

Encke (CEQ E 2047-04-15T19: 27: 38. 322 74.51 -13.07 133744.89 1.11

A (CER) E 2047-04-15T20: 11: 45. 584 67.67 -4.12x 136774.40 1.17

Fring E 2047-04-15T21: 02: 58. 552 57.92 6.07x 140461. 00 1.22



