Stellar occultation prediction by rfrench@wel | esley.edu Sat Jun 24 19:54:02 2023

t ar get Sat urn
target radius (km 60268. 00
C/ A epoch 2047-02-10T13: 36: 30. 570
Event type Pgt Rgt
Saturn occs: geocentric, topocentric
Ri ng occs: geocentric, topocentric

Saturn 2047-02-10T13:36:30 K6.95 G13.63 PgtRgt
4069670663323395456

18041581-2222317

Gai a source ID
2Mass ID (if avail able)

ICRS Star Coord at Epoch: 18h 04m 15.80468s -22:22:31.87880s
Eﬁggr:’ujel s poor) : Glééi Saturn 2047-02-10T13:36:30 K6.95 G13.63 g:th
G nmagni t ude 13. 626 MCD
RP magni t ude 12. 097 -
BP magni t ude : 17.003 //7//1‘\\\s§\
DUPf | ag .0 // \\\\\
Di stance (au) : 10. 649 / /l‘l\ \\
fo (km
g0 (km
skypl ane vel. (knis) 28.70
Sun-Target sep (deg) 5009 L | NTS )0 o el bbb b e
Sun- Moon sep (deg) 130.53 [ L U gl L e AN NN NG N b
B (ring opening deg) 26. 41
PA of pole (deg) : 5. 60
# a(km) ring
1 74490.6 C (IER
2 91984.7 B (I1ER
3 117571.2 B (CER
4 122050.4 A (IER
5 133423.3 Encke (IEQ
6 133744 9 Eane (CEG) 2047-02-10T13:36:30.5700 o: 18 04 15.8047 §: -22 22 31.879 C/A 1.803" PA 359.47 deg v_sky +28.70 km/s D 10.65 AU
7 136774.4 A (OER) Credit: Styled after SORA/Lucky Star B
8 140461.0 F ring
bservabl e events with sun below -5 deg and altitude above 5 deg unbl ocked by pl anet
Obs Location | at El on Ri ngs | Pl anet Rings E bserved Events Interval CEcode
PIC Pic du Mdi 42.9 0.1] | | | | PnnRnn
PAL Palomar M (20 33.4 243.1 |+ + + + + + + + | + + | + | FEB 10 12:12 - FEB 10 14:13|PieRi e
PMO Purple Mn Gbs 32.1 118.8 | | | | | PnnRnn 40?96?9663?233?5456
KPNO Kitt Peak Natl 32.0 248.4 |+ + + + + + + + | + | | FEB 10 12:12 - FEB 10 12: 59| PinRi n
MCD McDonal d Qbs. 30.7 256.0 |+ + ++++ ++ | + | | FEB 10 12:12 - FEB 10 12:59|PinRin ——
TEN Teide Obs./Ten 28.3 343.5 | | | | | PnnRnn = . i i &
| RTF Mauna Kea/I RTF 19.8 204.5 | | +] ++++ + + + + |FEB 10 14:07 - FEB 10 14: 49| PneRne
KAV Kaval ur Cbserv 12.6 78.8 | | | | | PnnRnn 22" 4 { -
RIO Rio de Janeiro -22.9 316.8 | | | | | PnnRnn = _IL
ESO European South -29.3 289.3 | | | | | PAnRnn o 231 |4 I L
AAT Siding Spring -31.3 149.1 | | | | | PnnRnn
SAAO So. Afr. Astro -32.4 20.8 | | | | | PnnRnn s ]| | | | L
MSO M. Stromo Cb -35.3 149.0 | | | | | PnnRnn
25' T T T T
18"04M25%20° 15% 10°
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Sat urn_2047-02-10T13_36_30. 5700_PAL. t xt
Cccul tation predictions conmputed by rfrench@wel | esley. edu Sun Jun 11 11:13:13 2023

tar get - Saturn Satur 2047-02-10T13:36:30 K6.95 G13.63
target radius (km : 60268. 00

C/ A epoch : 2047-02-10T13: 34: 23. 860

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 : 4069670663323395456

2Mass ID (if available) : 18041581-2222317
ICRS Star Coord at Epoch: 18h 04m 15. 80468s -22:22: 31. 87880s

RWE (>1.4 is poor) : 1.12

K magni t ude © 6.951

G magni t ude : 13.626

RP magni t ude : 12.097

BP magni t ude : 17.003 e oy s o
DUPf | ag 0

Di stance (au) : 10. 649

fo (km : 0. 000

g0 (km : 0. 000

skypl ane vel . (knis) - 28.70 o S‘at‘u‘rn 2‘(‘)47‘—02‘—1‘0‘T‘13:‘3§:§‘0‘ K695 G‘1‘3.‘6‘3 R
Sun-Target sep (deg) : 50. 09 90/~ ‘ ‘ ‘

Sun- Mbon sep (deg) :131.14

B (ring opening deg) : 26. 41

PA of pol e (deg) : 5. 60

Pol e direction: RA (deg): 40.60000 60— -
Dec (deg): 83.50000

C/ A sky separation (") 1.191 [ i
C/ A sky separation (km : 9195. 8 A 4
NAlI F SPI CE kernel s : RAJobs_U111+rgf 15. spk % a0l B
URKALLV1. spk 3 g e
Saturn_ring_plane.tf Z //

sat 378. bsp

sat 286. bsp -

vgr 1. sat 286. bsp 0 .

vgr 2. sat 286. bsp L e |
HST1081HSPephemUTC. bsp PPl ot

pf bl 0000r . bsp L g g

cassini . bsp B0 e
earthstns_itrf93_040916. bsp 3 2 1 0 1 3
eart h_200101_990628_pr edi ct. bpc Hours from 2047-02-10T13:36:30.5700 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 | 2047-02-10T12:12: 38. 372 6.86 -30.39 140461.00 -28.85

A (CER) | 2047-02-10T12: 14: 46. 194 7.24 -29.95 136774.40 -28.83

Encke (CEQ | 2047-02-10T12: 16: 31. 305 7.55 -29.58 133744.89 -28.81

Encke (1 EQ | 2047-02-10T12: 16: 42. 466 7.58 -29.54 133423.31 -28.81

A (1 ER) | 2047-02-10T12:23:17.721 8.73 -28.16 122050.38 -28.73

B (CER | 2047-02-10T12: 25: 53. 708 9.18 -27.62 117571.16 -28.70

B (I ER | 2047-02-10T12: 40: 49. 574 11.73 -24.49 91984.69 -28.39

C (I1ER | 2047-02-10T12: 51: 09. 738 13.44 -22.33 74490.58 -27.99

Saturn | 2047-02-10T12: 59: 30. 398 14.80 -20.59 60265.06 -2.60 -3.19

Saturn E 2047-02-10T14: 09: 18. 550 24.85 -6.15 60193.97 -13.14 -15.99

C (I1ER E 2047-02-10T14: 13: 23. 834 25.35 -5.31  74490.58 27.88

B (I ER E 2047-02-10T14: 23: 46. 672 26.59 -3.21x 91984.69 28. 26

B (CER E 2047-02-10T14: 38: 47. 305 28.23 -0.19x 117571.16 28.53

A (1 ER) E 2047-02-10T14: 41: 24. 237 28.51 0. 34x 122050. 38 28.56

Encke (1 EQ E 2047-02-10T14: 48: 02. 038 29.17 1.66x 133423.31 28.62

Encke (CEQ E 2047-02-10T14: 48: 13. 274 29.19 1.70x 133744.89 28.62

A (CER) E 2047-02-10T14: 49: 59. 101 29. 36 2.05x 136774.40 28.63

Fring E 2047-02-10T14: 52: 07. 815 29.56 2. 47x 140461. 00 28. 65



Sat urn_2047-02-10T13_36_30. 5700_KPNO. t xt
Cccul tation predictions conmputed by rfrench@wel | esley. edu Sun Jun 11 11:14:59 2023

tar get - Saturn Satur 2047-02-10T13:36:30 K6.95 G13.63
target radius (km : 60268. 00

C/ A epoch : 2047-02-10T13: 34: 34. 760

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 . 4069670663323395456

2Mass ID (if available) : 18041581-2222317
ICRS Star Coord at Epoch: 18h 04m 15. 80468s -22:22: 31. 87880s

RWE (>1.4 is poor) : 1.12

K magni t ude © 6.951

G magni t ude : 13.626

RP magni t ude : 12.097

BP magni t ude : 17.003 e oy s o
DUPf | ag 0

Di stance (au) : 10. 649

fo (km : 0. 000

g0 (km : 0. 000

skypl ane vel . (knis) - 28.70 o S‘at‘u‘rn 2‘(‘)47‘—02‘—1‘0‘T‘13:‘3§:§‘0‘ K695 G‘1‘3.‘6‘3 R
Sun-Target sep (deg) : 50. 09 90/~ ‘ ‘ ‘

Sun- Mbon sep (deg) :131.15

B (ring opening deg) : 26. 41

PA of pol e (deg) : 5. 60

Pol e direction: RA (deg): 40.60000 60— -
Dec (deg): 83.50000

C/ A sky separation (") 1.187 [ i
C/ A sky separation (km : 9170.2 A 4
NAlI F SPI CE kernel s : RAJobs_U111+rgf 15. spk % a0l B
URKALLV1. spk 3 g e
Saturn_ring_plane.tf Z //

sat 378. bsp

sat 286. bsp -

vgr 1. sat 286. bsp 0 .

vgr 2. sat 286. bsp L e |
HST1081HSPephemUTC. bsp PPl ot

pf bl 0000r . bsp L g g

cassini . bsp B0 e
earthstns_itrf93_040916. bsp 3 2 1 0 1 3
eart h_200101_990628_pr edi ct. bpc Hours from 2047-02-10T13:36:30.5700 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 | 2047-02-10T12:12: 44. 013 11.34 -25.95 140461.00 -28.82

A (CER) | 2047-02-10T12: 14:51. 973 11.71 -25.49 136774.40 -28.80

Encke (CEQ | 2047-02-10T12: 16: 37. 194 12.01 -25.12 133744.89 -28.78

Encke (1 EQ | 2047-02-10T12: 16: 48. 367 12.04 -25.08 133423.31 -28.78

A (1 ER) | 2047-02-10T12: 23: 24. 033 13.17 -23.68 122050.38 -28.70

B (CER | 2047-02-10T12: 26: 00. 179 13.61 -23.13 117571.16  -28.67

B (I ER | 2047-02-10T12: 40: 56. 908 16.09 -19.96 91984.69 -28.36

C (I1ER | 2047-02-10T12:51:17. 601 17.75 -17.77  74490.58 -27.96

Saturn | 2047-02-10T12:59: 38. 934 19.06 -16.00 60265.14 -2.56 -3.14

Saturn E 2047-02-10T14: 09: 31. 566 28.53 -1.46x 60194.02 -13.14 -15.98

C (I1ER E 2047-02-10T14:13: 37. 113 28.98 -0.62x 74490.58 27.86

B (I ER E 2047-02-10T14: 24: 00. 249 30. 09 1.49x 91984. 69 28.24

B (CER E 2047-02-10T14: 39: 01. 321 31.54 4.51x 117571.17 28. 49

A (1 ER) E 2047-02-10T14: 41: 38. 327 31.77 5. 03x 122050. 38 28.54

Encke (1 EQ E 2047-02-10T14: 48: 16. 311 32.34 6. 35x 133423.31 28. 61

Encke (CEQ E 2047-02-10T14: 48: 27. 552 32.35 6.39x 133744.89 28. 61

A (CER) E 2047-02-10T14: 50: 13. 425 32.50 6. 74x 136774. 40 28.62

Fring E 2047-02-10T14: 52: 22. 195 32.67 7.17x 140461. 00 28.64



Sat urn_2047-02-10T13_36_30. 5700_MCD. t xt
Cccul tation predictions conmputed by rfrench@wel | esley. edu Sun Jun 11 11:15:51 2023

tar get - Saturn Satur 2047-02-10T13:36:30 K6.95 G13.63
target radius (km : 60268. 00

C/ A epoch : 2047-02-10T13: 34: 53. 830

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 . 4069670663323395456

2Mass ID (if available) : 18041581-2222317
ICRS Star Coord at Epoch: 18h 04m 15. 80468s -22:22: 31. 87880s

RWE (>1.4 is poor) : 1.12

K magni t ude © 6.951

G magni t ude : 13.626

RP magni t ude : 12.097

BP magni t ude : 17.003 e oy s o
DUPf | ag 0

Di stance (au) : 10. 649

fo (km : 0. 000

g0 (km : 0. 000

skypl ane vel . (knis) - 28.70 o S‘at‘u‘rn 2‘(‘)47‘—02‘—1‘0‘T‘13:‘3§:§‘0‘ K695 G‘1‘3.‘6‘3 R
Sun-Target sep (deg) : 50. 09 90/~ ‘ ‘ ‘

Sun- Mbon sep (deg) :131.15

B (ring opening deg) : 26. 41

PA of pol e (deg) : 5. 60

Pol e direction: RA (deg): 40.60000 60— -
Dec (deg): 83.50000

C/ A sky separation (") 1.179 [ i
C/ A sky separation (km : 9108.0 A 4
NAlI F SPI CE kernel s : RAJobs_U111+rgf 15. spk % a0l B
URKALLV1. spk 3 g e
Saturn_ring_plane.tf Z //

sat 378. bsp

sat 286. bsp -

vgr 1. sat 286. bsp 0 .

vgr 2. sat 286. bsp L e |
HST1081HSPephemUTC. bsp PPl ot

pf bl 0000r . bsp L g g

cassini . bsp B0 e
earthstns_itrf93_040916. bsp 3 2 1 0 1 3
eart h_200101_990628_pr edi ct. bpc Hours from 2047-02-10T13:36:30.5700 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 | 2047-02-10T12: 12: 56. 492 17.28 -19.35 140461.00 -28.78

A (CER) | 2047-02-10T12: 15: 04. 620 17.63 -18.89 136774.40 -28.76

Encke (CEQ | 2047-02-10T12: 16: 49. 978 17.92 -18.52 133744.89 -28.75

Encke (1 EQ | 2047-02-10T12:17:01. 166 17.95 -18.48 133423.31 -28.74

A (1 ER) | 2047-02-10T12: 23: 37. 330 19.02 -17.06 122050.38 -28.67

B (CER | 2047-02-10T12: 26: 13. 664 19.43 -16.51 117571.16 -28.63

B (I ER | 2047-02-10T12: 41: 11. 372 21.76 -13.31 91984.69 -28.34

C (I1ER | 2047-02-10T12: 51: 32. 596 23.31 -11.11  74490.58 -27.94

Saturn | 2047-02-10T12: 59: 54. 868 24.51 -9.34 60265.31 -2.48 -3.05

Saturn E 2047-02-10T14: 09: 53. 328 32.80 5.18x 60194. 28 -13.11 -15.95

C (I1ER E 2047-02-10T14: 13: 59. 780 33.17 6.01x 74490. 58 27.86

B (I ER E 2047-02-10T14: 24: 23. 054 34.04 8.10x 91984.69 28.24

B (CER E 2047-02-10T14: 39: 24. 389 35.12 11.08x 117571.17 28.51

A (1 ER) E 2047-02-10T14: 42: 01. 441 35.28 11.60x 122050. 38 28.54

Encke (1 EQ E 2047-02-10T14: 48: 39. 536 35.67 12.90x 133423.31 28. 60

Encke (CEQ E 2047-02-10T14: 48: 50. 781 35.68  12.93x 133744.89 28. 60

A (CER) E 2047-02-10T14: 50: 36. 682 35.78  13.28x 136774.40 28. 61

Fring E 2047-02-10T14: 52: 45. 485 35.89  13.69x 140461. 00 28.63



Sat urn_2047-02-10T13_36_30. 5700_I RTF. t xt
Cccul tation predictions conmputed by rfrench@wel | esley. edu Sun Jun 11 11:17:36 2023

tar get - Saturn Satur 2047-02-10T13:36:30 K6.95 G13.63
target radius (km : 60268. 00

C/ A epoch : 2047-02-10T13: 33: 06. 150

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 . 4069670663323395456

2Mass ID (if available) : 18041581-2222317
ICRS Star Coord at Epoch: 18h 04m 15. 80468s -22:22: 31. 87880s

RWE (>1.4 is poor) : 1.12

K magni t ude © 6.951

G magni t ude : 13.626

RP magni t ude : 12.097

BP magni t ude : 17.003 e oy s o
DUPf | ag 0

Di stance (au) : 10. 649

fo (km : 0. 000

g0 (km : 0. 000

skypl ane vel . (knis) - 28.70 o S‘at‘u‘rn 2‘(‘)47‘—02‘—1‘0‘T‘13:‘3§:§‘0‘ K695 G‘1‘3.‘6‘3 R
Sun-Target sep (deg) : 50. 09 90/~ ‘ ‘ ‘

Sun- Mbon sep (deg) :131.11

B (ring opening deg) : 26. 41

PA of pol e (deg) : 5. 60

Pol e direction: RA (deg): 40.60000 60— -
Dec (deg): 83.50000

C/ A sky separation (") 1. 500 [ i
C/ A sky separation (knm) : 11586.1 A 4
NAlI F SPI CE kernel s : RAJobs_U111+rgf 15. spk % a0l B
URKALLV1. spk 3 g e
Saturn_ring_plane.tf Z //

sat 378. bsp

sat 286. bsp -

vgr 1. sat 286. bsp 0 .

vgr 2. sat 286. bsp L e |
HST1081HSPephemUTC. bsp PPl ot

pf bl 0000r . bsp L g g

cassini . bsp B0 e
earthstns_itrf93_040916. bsp 3 2 1 0 1 3
eart h_200101_990628_pr edi ct. bpc Hours from 2047-02-10T13:36:30.5700 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 | 2047-02-10T12:11:59.175 -19.56x -66.42 140461.00 -28.92

A (CER) | 2047-02-10T12:14:06.710 -19.08x -65.93 136774.40 -28.89

Encke (CEQ | 2047-02-10T12:15:51.622 -18.69x -65.52 133744.89 -28.86

Encke (1 EQ | 2047-02-10T12:16: 02. 764  -18.64x -65.48 133423.31 -28.86

A (1 ER) | 2047-02-10T12:22:37.646 -17.17x -63.95 122050.38 -28.74

B (CER | 2047-02-10T12: 25:13. 667 -16.58x -63.34 117571.16 -28.68

B (I ER | 2047-02-10T12:40: 12.599  -13.24x -59.84 91984.69 -28.19

C (I1ER | 2047-02-10T12:50:39.687 -10.92x -57.39  74490.58 -27.54

Saturn | 2047-02-10T12: 58: 44. 817 -9.13x -55.49 60258. 09 -4.77 -5.85

Saturn E 2047-02-10T14: 07: 29. 769 5.76 -39.31 60171.21 -15.07 -18.28

C (I1ER E 2047-02-10T14: 10: 22. 600 6.37 -38.63  74490.58 27.37

B (I ER E 2047-02-10T14: 20: 54. 010 8.58 -36.16  91984.69 27.98

B (CER E 2047-02-10T14: 36: 00. 677 11.72 -32.61 117571.16 28. 41

A (1 ER) E 2047-02-10T14: 38: 38. 231 12.26 -31.99 122050.38 28. 45

Encke (1 EQ E 2047-02-10T14: 45: 17. 251 13.62 -30.43 133423.31 28.55

Encke (CEQ E 2047-02-10T14: 45: 28. 515 13.66 -30.39 133744.89 28.55

A (CER) E 2047-02-10T14: 47: 14. 591 14.02 -29.98 136774.40 28.57

Fring E 2047-02-10T14: 49: 23. 574 14.46 -29.47 140461.00 28.59



