Stellar occultation prediction by rfrench@wel | esley.edu Sat Jun 24 20:13: 44 2023

t ar get : Saturn
target radius (km : 60268. 00
C/ A epoch : 2048-09-12T04: 23: 11. 720
Event type : XRgt
No Saturn occs
Ring occs: geocentric, topocentric Satum 2048-09-12T04:23:11 K6.77 G13.01 XRgt
Gai a source ID 1 4079225561137474944

2Mass ID (if available) : 18373771-2243569

ICRS Star Coord at Epoch: 18h 37m 37.71685s -22:43:57.19279s
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Sat urn_2048-09- 12T04_23_11. 7200_PI C. t xt
Cccul tation predictions computed by rfrench@wel | esl ey. edu Sun Jun 11 11:12:43 2023

tar get - Saturn Saturn 2048-09-12T04:23:11 K6.77 G13.01
target radius (km : 60268. 00

C/ A epoch : 2048-09-12T02: 10: 46. 280

Event type : XRgt

No Saturn occs
Ri ng occs: geocentric, topocentric

Cbserver code . PIC

Locati on : Pic du Mdi

Latitude (deg) : 42.93656

E. Longitude (deg) : 0. 14231

Altitude (km : 2.890

Gai a source ID : 4079225561137474944

2Mass ID (if available) : 18373771-2243569
ICRS Star Coord at Epoch: 18h 37m 37.71685s -22:43:57.19279s
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vgr 2. sat 286. bsp F i |“‘|"/,'|""l'{l\(«.ln A il A A r/':','/,:“'ﬁrl'(/n': II:AI":',?""!I'(:‘: lnu/ly'l'.o’z“'l%hﬂt: A ;|
HST1081HSPephenUTC. bsp W AT sl e ;,l U R A

r ARV TR NI o L U L TR P L IR VR L A T 8
pf bl 0000r . bsp SRR O D R .ﬁ:’r'."n: R
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earth_200101_990628_predi ct . bpc Hours from 2048-09-12T04:23:11.7200 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 | 2048-09-11T09: 14: 09.868  -58.29x 37.42x 140461. 00 -0.74
A (CER) | 2048-09-11T10: 38:28.692  -43.65x 47.81x 136774.40 -0.72
Encke (CEQ | 2048-09-11T11:48:33.961 -30.78x 51.40x 133744.89 -0.72
Encke (1 EQ | 2048-09-11T11:56:02.536 -29.41x 51.43x 133423.31 -0.72
A (1 ER) | 2048-09-11T16: 36: 00. 014 15.09  17.34x 122050. 38 -0.60
B (CER | 2048-09-11T18:57: 25. 197 24.46  -8.46 117571.16 -0.44

No pl anet occul tations

B (CER E 2048-09-12T03: 05: 47. 949 -35.65x -26.59 117571.16 0. 50
A (IER E 2048-09-12T05: 05: 47. 784 -57.00x -6.39 122050.38 0.74
Encke (1 EQ E 2048-09-12T08: 35: 01. 621 -63.53x 31.04x 133423.31 1.05
Encke (CEQ E 2048-09-12T08: 40: 08. 543 -62.82x 31.87x 133744.89 1.05
A (CER) E 2048-09-12T09: 27: 13. 536 -55.51x 39.07x 136774.40 1.09
F ring E 2048-09-12T10: 22: 28. 064 -45.84x 45.94x 140461. 00 1.13



Sat urn_2048- 09- 12T04_23_11. 7200_PAL. t xt
Cccul tation predictions computed by rfrench@wel | esl ey. edu Sun Jun 11 11:13:36 2023

target Saturn
target radius (km 60268. 00
C/ A epoch 2048- 09- 12T08: 05: 50. 330
Event type XRgt
: No Saturn occs
Ri ng occs: geocentric, topocentric
oserver code : PAL
Locati on Pal omar M (200")
Latitude (deg) 33. 35622
E. Longitude (deg) 243. 13601
Al titude (km 1.706
Gai a source |ID 4079225561137474944

2Mass ID (if avail able)
ICRS Star Coord at Epoch:

NAI F SPI CE ker nel s

18373771- 2243569
18h 37m 37. 71685s -22:43:57.19279s

Saturn 2048-09-12T04:23:11 K6.77 G13.01
XRgt
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Sun- Target sep (deg) 109. 25 90/ ‘ ‘ n
Sun- Mbon sep (deg) 60. 16 L A A i A \ A A
B (ring opening deg) 25.98 MSQ Azeo RIO )
PA of pol e (deg) : 6.19
Pol e direction: RA (deg): 40.60000 60— / / / /
Dec (deg): 83.50000 | A Y
C/ A sky separation (") 15. 402 PAAO ”" f "" ‘)' /"
C/ A sky separation (km 107882. 7 : ‘ ‘ r" ‘ ? ‘ ’ ‘ ‘
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URKALLV1. spk /" ", |
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sat 378. bsp A AT AW A M

S one o VIV VA VA WV W

vgr 1. sat 286. bsp 0 e

vgr 2. sat 286. bsp I Lt A s e g et e ]
HST1081HSPephenlTC. bsp RS R e SRR

pf bl 0000r . bsp I 1 ARG vl R SR ]
cassini . bsp S0l i S R
earthstns_itrf93_040916. bsp -100 50 0 50 100
earth_200101_990628_pr edi ct . bpc Hours from 2048-09-12T04:23:11.7200 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 | 2048-09-11T07: 02: 20. 844 10.36 -51.30 140461.00 -1.21

A (CER) | 2048-09-11T07: 56: 19. 572 0.75x -52.46 136774.40 -1.07

Encke (CEQ | 2048-09-11T08: 46: 29. 600 -8.81x -49.75 133744.89 -0.94

Encke (1 EQ | 2048-09-11T08: 52: 13. 347 -9.93x -49.24 133423.31 -0.93

A (1 ER) | 2048-09-11T14:48:35.120 -79.05x 15.82x 122050. 38 -0.22

No pl anet occul tations

A (1 ER) E 2048-09-12T01: 30: 45. 341 30. 14 4.84x 122050. 38 0. 15

Encke (1 EQ E 2048-09-12T09: 50: 39. 014  -22.44x -42.31 133423.31 0.70

Encke (CEQ E 2048-09-12T09: 58: 15. 706  -24.00x -41.16 133744.89 0.71

A (CER) E 2048-09-12T11: 04:09.883 -37.66x -29.89 136774.40 0. 82

Fring E 2048-09-12T12:13:43.858 -52.24x -16.39 140461.00 0.94



Sat ur n_2048- 09- 12T04_23_11. 7200_PMO. t xt

Cccul tation predictions computed by rfrench@wel | esl ey. edu Sun Jun 11 11:14:29 2023

target Saturn
target radius (km 60268. 00
C/ A epoch 2048-09-11T20: 15: 10. 800
Event type XRgt
: No Saturn occs
Ri ng occs: geocentric, topocentric
oserver code : PMO
Locati on Purple Mn Obs. Nanki ng
Latitude (deg) 32. 06667
E. Longitude (deg) 118. 82089
Al titude (km 0. 364
Gai a source |ID 4079225561137474944

2Mass ID (if avail able)
ICRS Star Coord at Epoch:

18373771- 2243569

RWE (>1.4 is poor) 1. 07

K magni t ude 6. 769

G magni t ude 13. 013

RP magni t ude 11. 482

BP magni t ude 16. 324

DUPf | ag 0

Di stance (au) 9. 650

fo (km 0. 000
g0 (km 0. 000
skypl ane vel . (knis) -0.63

Sun- Target sep (deg) 109. 25
Sun- Mbon sep (deg) 58. 82

B (ring opening deg) 25.98

PA of pol e (deg) : 6.19

Pol e direction: RA (deg): 40.60000
Dec (deg): 83.50000

C/ A sky separation (") 15. 815

C/ A sky separation (km 110689. 6

NAI F SPI CE kernel s
URKALLV1. spk
Saturn_ring_plane.tf
sat 378. bsp

sat 286. bsp

vgr 1. sat 286. bsp

vgr 2. sat 286. bsp
HST1081HSPephenJTC. bsp
pf bl 0000r . bsp
cassini . bsp
earthstns_itrf93_040916. bsp
earth_200101_990628_predi ct. bpc
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

RAJobs_Ul11+r gf 15. spk

18h 37m 37. 71685s -22:43:57.19279s

Saturn 2048-09-12T04:23:11 K6.77 G13.01

2048-09-12T04:23:11.7200 a: 18 37 37.7168 5: 22 43 57.193 C/A ****" PA 107.97 deg v_sky - 0.63 ks D 09.66 AU
Gredit: Styled after SORA/Lucky Star

b: ring bl ocked by planet x: target alt <
Ri ng I/E urc b?
Fring | 2048-09-11T09: 02: 05. 084

A (CER) | 2048-09-11T09: 48: 34. 593
Encke (CEQ | 2048-09-11T10: 27: 58. 050
Encke (1 EQ | 2048-09-11T10: 32: 13. 818

A (1 ER) | 2048-09-11T13: 21: 15. 622

B (CER | 2048-09-11T14: 48: 08. 087

No pl anet occul tations

B (CER E 2048-09-12T00: 42: 17. 196

A (1 ER) E 2048-09-12T02: 36: 17. 451
Encke (1 EQ E 2048-09- 12T06: 51: 24. 231
Encke (CEQ E 2048-09- 12T06: 58: 31. 596

A (CER) E 2048-09-12T08: 06: 10. 485
Fring E 2048-09-12T09: 30: 21. 678
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Hours from 2048-09-12T04:23:11.7200 UTC
sun > -5.0 deg
sun radi us r-dot | at-geo | at-geodetic
73x 140461. 00 -1.34
86x 136774. 40 -1.30
48x 133744. 89 -1.26
. 37x 133423. 31 -1.25
67 122050. 38 -0.96
03 117571.16 -0.75
82x 117571.16 0. 60
74x 122050. 38 0.70
19x 133423. 31 0.75
82x 133744. 89 0.75
20x 136774. 40 0.74
.46x 140461. 00 0.72



Sat ur n_2048- 09- 12T04_23_11. 7200_KPNO. t xt

Cccul tation predictions computed by rfrench@wel | esl ey. edu Sun Jun 11 11:15:22 2023

target Saturn
target radius (km 60268. 00
C/ A epoch 2048-09-12T07: 51: 14. 590
Event type XRgt
: No Saturn occs
Ri ng occs: geocentric, topocentric
oserver code : KPNO
Location Kitt Peak Natl OCbs
Latitude (deg) 31. 96333
E. Longitude (deg) 248. 40000
Al titude (km 2.120
Gai a source |ID 4079225561137474944

2Mass ID (if avail able)
ICRS Star Coord at Epoch:

18373771- 2243569
18h 37m 37. 71685s -22:43:57.19279s

RWE (>1.4 is poor) 1. 07

K magni t ude 6. 769

G magni t ude 13. 013

RP magni t ude 11. 482

BP magni t ude 16. 324

DUPf | ag 0

Di stance (au) 9. 658

fo (km 0. 000
g0 (km 0. 000
skypl ane vel . (knis) -0.63

Sun- Target sep (deg) 109. 25
Sun- Mbon sep (deg) 60. 19

B (ring opening deg) 25.98

PA of pol e (deg) : 6.19

Pol e direction: RA (deg): 40.60000
Dec (deg): 83.50000

C/ A sky separation (") 15. 360

C/ A sky separation (km 107585. 6

NAI F SPI CE kernel s
URKALLV1. spk
Saturn_ring_plane.tf
sat 378. bsp

sat 286. bsp

vgr 1. sat 286. bsp

vgr 2. sat 286. bsp
HST1081HSPephenJTC. bsp
pf bl 0000r . bsp
cassini . bsp

RAJobs_Ul11+r gf 15. spk

earthstns_itrf93_040916. bsp
earth_200101_990628_predi ct. bpc

earth_720101_070426. bpc
cpck28Mar 2008. t pc
pck. sat 440. t pc

| AU_SATURN f or _RI NGFI T. t pc

nai f0012.tls
earth_flat _| AU. spk

target alt <

b?

Saturn 2048-09-12T04:23:11 K6.77 G13.01
XRgt

2048-09-12T04:23:11.7200 a: 18 37 37.7168 5: 22 43 57.193 C/A ****" PA 107.97 deg v_sky - 0.63 ks D 09.66 AU
Gredit: Styled after SORA/Lucky Star

b: ring bl ocked by planet x:

Ri ng I/E urc
Fring | 2048-09-11T07: 00: 58
A (CER) | 2048-09-11T07: 56: 27
Encke (CEQ | 2048-09-11T08: 48: 29
Encke (1 EQ | 2048-09-11T08: 54: 28
A (1 ER) | 2048-09-11T15: 35: 19
No pl anet occul tations

A (1 ER) E 2048-09-12T02: 15: 00.
Encke (1 EQ E 2048-09-12T10: 00: 58.
Encke (CEQ E 2048-09-12T10: 08: 11.
A (CER) E 2048-09-12T11: 10: 55.
Fring E 2048-09-12T12: 17: 43.
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Saturn 2048-09-12T04:23:11 K6.77 G13.01
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-100 -50 0 50 100
Hours from 2048-09-12T04:23:11.7200 UTC
5.0 deg or sun > -5.0 deg
alt al t-sun radi us r-dot | at-geo | at-geodetic
7.72 -53.58 140461.00 -1.18
-2.62x -53.08 136774.40 -1.04
-12.90x -48.60 133744.89 -0.90
-14.10x -47.89 133423.31 -0.89
-74.99x 30.11x 122050. 38 -0.17
35.20 -9.00 122050. 38 0. 16
-28.64x -38.16 133423.31 0.74
-30.16x -36.90 133744.89 0.75
-43.45x -25.16 136774.40 0. 86
-57.65x -11.60 140461.00 0.98



Sat urn_2048-09- 12T04_23_11. 7200_MCD. t xt
Cccul tation predictions computed by rfrench@wel | esl ey. edu Sun Jun 11 11:16: 14 2023

target
target radius (km
C/ A epoch
Event type
: No Saturn occs
Ri ng occs: geocentric,
oserver code
Location
Latitude (deg)
E. Longitude (deg)
Al titude (km
Gai a source |ID
2Mass ID (if avail able)
ICRS Star Coord at Epoch:

Saturn
60268. 00
2048-09- 12T07: 29: 12. 890

XRgt

topocentric

MCD
McDonal d Obs.

30. 67158
255. 97844

2. 075

4079225561137474944
18373771- 2243569
18h 37m 37.71685s -22:43:57.19279s

2.7m

Saturn 2048-09-12T04:23:11 K6.77 G13.01
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fo (km 0. 000
g0 (km 0. 000
skypl ane vel . (knis) -0.63 o ‘Saturn 2948‘—09‘—12‘1'04:23:11‘ K§.7? G13.91 ‘
Sun-Target sep (deg) 109. 25 90/ ‘ ‘ n
Sun- Mbon sep (deg) 60. 21 L 1 1 i A \ I I
B (ring opening deg) 25.98 MSQ e RIO )
PA of pol e (deg) : 6.19
Pol e direction: RA (deg): 40.60000 60— / / / / / /
Dec (deg): 83.50000 | A Y
C/ A sky separation (") 15. 311 PAAC "' ”" / "9’ )" "’
C/ A sky separation (km 107239.0 3 R ’ A y ’ )‘ r“' A ! A A A A A .
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v1. spk ! ! ) I " nyy )
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vgr 1. sat 286. bsp 0 e
vgr 2. sat 286. bsp g s s s ]
HST1081HSPephenlTC. bsp LR R AU RS BAT
F ARV Ly TR AR N IR e L U L T R L T VA L T -
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cassini . bsp B0 v e el A
earthstns_itrf93_040916. bsp -100 50 0 50 100
earth_200101_990628_pr edi ct . bpc Hours from 2048-09-12T04:23:11.7200 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 | 2048-09-11T07: 00: 07. 896 2.95x -55.19 140461.00 -1.13
A (CER) | 2048-09-11T07:58: 17.770 -8.43x -51.86 136774.40 -0.98
Encke (CEQ | 2048-09-11T08:53:36.288 -19.77x -44.79 133744.89 -0.84
Encke (1 EQ | 2048-09-11T09: 00: 00. 696  -21.10x -43.80 133423.31 -0.83
A (1 ER) | 2048-09-11T16:52:01.867 -53.36x 51.26x 122050. 38 -0.14
No pl anet occul tations
A (1 ER) E 2048-09-12T03: 20: 29. 270 34.13 -28.92 122050. 38 0. 20
Encke (1 EQ E 2048-09-12T10: 10: 24. 117  -36.87x -31.56 133423.31 0.79
Encke (CEQ E 2048-09-12T10:17: 07.894  -38.31x -30.27 133744.89 0. 80
A (CER) E 2048-09-12T11:16:05.777 -51.02x -18.41 136774.40 0.91
Fring E 2048-09-12T12:19:39.121 -64.66x -5.02 140461.00 1.02



Sat urn_2048-09- 12T04_23_11. 7200_TEN. t xt
Cccul tation predictions computed by rfrench@wel | esl ey. edu Sun Jun 11 11:17:07 2023

tar get - Saturn Saturn 2048-09-12T04:23:11 K6.77 G13.01
target radius (km : 60268. 00

C/ A epoch : 2048-09-12T03: 00: 12. 340

Event type : XRgt

No Saturn occs
Ri ng occs: geocentric, topocentric

Cbserver code . TEN

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

E. Longitude (deg) © 343. 48909

Altitude (km : 2.395

Gai a source ID : 4079225561137474944

2Mass ID (if available) : 18373771-2243569
ICRS Star Coord at Epoch: 18h 37m 37.71685s -22:43:57.19279s

RWE (>1.4 is poor) : 1. 07
K magni t ude : 6.769
G magni t ude : 13.013
RP magni t ude :11. 482
BP magni t ude : 16.324 vt sty
DUPf | ag 0
Di stance (au) : 9.654
f0 (km : 0. 000
0 (k : 0. 000
ﬂkyél ?ne vel . (km's) . .0.63 _ Satum 2048-09-12T04:23:11 K6.77 G13.01 |
Sun-Target sep (deg) :109. 25 90/ ‘ ‘ n
Sun- Mbon sep (deg) : 59.41 L 1 1 7 \ \ ) ) i
B (ring opening deg) : 25.98 MSQ e RIO )
PA of pol e (deg) : 6.19
Pol e direction: RA (deg): 40.60000 60— / / / / / / -
Dec (deg): 83.50000 | A Y
C/ A sky separation (") : 15.129 PAAC "' """ / i’" ‘)' "’ il
C/ A sky separation (kn) : 105932.6 = ’ " ‘ ‘ ! ‘ ’ ‘ ‘ N
NAI F SPI CE ker nel s © RAJobs_UL11+r gf 15. spk 8 MORPNO pAN |4 )‘/ ‘ }‘/ 4 }/ 1 )‘/ ‘ )‘/ I /PMO
L gx ,ﬁ» ,'» il ,‘» | ,6\ N
v1. spk ] ! I 16 'o ) /
Saturn_ring_pl ane.tf H PIG ‘\ """/"\ ’“‘é"\, 7 5"”‘\1”"”‘\ "’“'H‘\ "“
Y ) T v Y
1

S S b VIV VA VA WV W
vgr 1. sat 286. bsp 0 . s {'
vgr2. sat 286. bsp L nuae e g ness e g e
HST1081HSPephenUTC. bsp L i L '.\"/"';J R AT

= ARV TR NI o L U L TR P L IR VR L A T 1
pf bl 0000r . bsp SRR I et K it .ﬁ:’r‘.&:‘. R
cassi ni . bsp SR AT b b T SN SRR LA
earthstns_itrf93_040916. bsp -100 50 0 50 100
earth_200101_990628_pr edi ct . bpc Hours from 2048-09-12T04:23:11.7200 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 | 2048-09-11T09:17:42.094  -76.34x 31.64x 140461. 00 -0.65
A (CER) | 2048-09-11T10:53:28.057 -55.48x 51.14x 136774.40 -0.64
Encke (CEQ | 2048-09-11T12:12:31.259 -38.06x 63.28x 133744.89 -0.64
Encke (1 EQ | 2048-09-11T12:20:52.409 -36.23x 64.09x 133423.31 -0.64
A (1 ER) | 2048-09-11T17:19: 15. 411 22.92  24.55x 122050. 38 -0.59
B (CER | 2048-09-11T19: 39: 49. 386 38.24 -6.35 117571.16 -0.46

No pl anet occul tations

B (CER E 2048-09-12T04: 15: 47. 060 -35.35x -33.47 117571.16 0. 55
A (IER E 2048-09-12T06: 07: 16. 129 -59.91x -10.15 122050. 38 0.79
Encke (1 EQ E 2048-09-12T09: 24: 36. 205 -74.06x 32.99x 133423.31 1.11
Encke (CEQ E 2048-09-12T09: 29: 26. 174 -73.03x 34.02x 133744.89 1.11
A (CER) E 2048-09-12T10: 13: 54. 939 -63.34x 43.26x 136774.40 1.16
F ring E 2048-09-12T11: 06: 05. 309 -51.82x 53. 25x 140461. 00 1. 20



Sat ur n_2048- 09- 12T04_23_11. 7200_| RTF. t xt

Cccul tation predictions computed by rfrench@wel | esl ey. edu Sun Jun 11 11:17:59 2023

target Saturn
target radius (km 60268. 00
C/ A epoch 2048-09-12T10: 16: 01. 500
Event type XRgt
: No Saturn occs
Ri ng occs: geocentric, topocentric
oserver code : I RTF
Location Mauna Keal/ | RTF
Latitude (deg) 19. 82622
E. Longitude (deg) 204. 52800
Al titude (km 4.168
Gai a source |ID 4079225561137474944

2Mass ID (if avail able)
ICRS Star Coord at Epoch:

18373771- 2243569

RWE (>1.4 is poor) 1. 07

K magni t ude 6. 769

G magni t ude 13. 013

RP magni t ude 11. 482

BP magni t ude 16. 324

DUPf | ag 0

Di stance (au) 9. 659

fo (km 0. 000
g0 (km 0. 000
skypl ane vel . (knis) -0.63

Sun- Target sep (deg) 109. 25
Sun- Mbon sep (deg) 60. 03

B (ring opening deg) 25.98

PA of pol e (deg) : 6.19

Pol e direction: RA (deg): 40.60000
Dec (deg): 83.50000

C/ A sky separation (") 15. 473

C/ A sky separation (km 108395. 5

NAI F SPI CE kernel s
URKALLV1. spk
Saturn_ring_plane.tf
sat 378. bsp

sat 286. bsp

vgr 1. sat 286. bsp

vgr 2. sat 286. bsp
HST1081HSPephenJTC. bsp
pf bl 0000r . bsp
cassini . bsp
earthstns_itrf93_040916. bsp
earth_200101_990628_predi ct. bpc
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

RAJobs_Ul11+r gf 15. spk

18h 37m 37. 71685s -22:43:57.19279s

Saturn 2048-09-12T04:23:11 K6.77 G13.01

2048-09-12T04:23:11.7200 a: 18 37 37.7168 5: 22 43 57.193 C/A ****" PA 107.97 deg v_sky - 0.63 ks D 09.66 AU
Gredit: Styled after SORA/Lucky Star

b: ring bl ocked by planet x: target alt <
Ri ng I/E urc b?
Fring | 2048-09-11T07: 31: 57. 257

A (CER) | 2048-09-11T08:17: 15. 618
Encke (CEQ | 2048-09-11T08:57: 35. 026
Encke (1 EQ | 2048-09-11T09: 02: 04. 143

A (1 ER) | 2048-09-11T12: 32: 34. 870

B (CER | 2048-09-11T16: 10: 33. 631

No pl anet occul tations

B (CER E 2048-09-11T18: 34: 36. 587

A (1 ER) E 2048-09- 12T00: 40: 09. 264
Encke (1 EQ E 2048-09-12T09: 43: 07. 726
Encke (CEQ E 2048-09-12T09: 53: 23. 269

A (CER) E 2048-09-12T11: 20: 11. 879
Fring E 2048-09-12T12: 47: 16. 148

8

2

<

5.0 deg or
al t alt-
39.35 -42.
32.53 -51.
25.46 -58.
24.63 -59.
-19. 68x -49.
-69.67x -0.
-76.14x 33.
6.41  51.
15.91 -64.
13.84 -65.
-4.51x -61.
-23.87x -46.

Saturn 2048-09-12T04:23:11 K6.77 G13.01
9o L A ——
r aoll | I : I A | |
mso AP
60— / / / /
A J
SAAQ ’ ;" ’/,"‘ :‘ 19' f" /"
MERENO pAN [ A‘ A; }/ ,‘ A/‘ A/‘ A PMO
30 /) Wt A PN )
\ | ) 1€ A i1 ) 1 )
AN A
\ J el M N1 W \
/U )/"1\' W\ i/ )/"1‘ )/"r“’ /
‘%
0 .8 o ¢
I Y R R i ] *g r,'ll»\r-f/.', HUARM G AR L RN TR G ARG Rt A 4A
L ||II‘|‘ ||‘l|’II|"‘II{:I|II[;I“II|;({:/||ll|:l|’t“’(‘“ﬂ||II‘,(III“;I(‘}(/“’I‘|‘l|{l“|lt‘(/|l’I:,(Illhyi'y“’I|\ 4
| \ adn b patin ais R Ry R AT R R Y N T
o nAMPRRTER R
R i RTtn g ST i R i A
BOL A G e Sl A
-100 -50 0 50 100
Hours from 2048-09-12T04:23:11.7200 UTC
sun > -5.0 deg
sun radi us r-dot | at-geo | at-geodetic
64 140461.00 -1.41
83 136774.40 -1.30
93 133744.89 -1.20
62 133423.31 -1.19
25 122050. 38 -0.61
39x 117571. 16 -0.11
43x 117571.17 0. 09
96x 122050. 38 0. 26
96 133423.31 0. 52
71 133744.89 0. 53
93 136774.40 0. 64
42 140461.00 0.78



Sat ur n_2048- 09- 12T04_23_11. 7200_KAV. t xt

Cccul tation predictions computed by rfrench@wel | esl ey. edu Sun Jun 11 11:18:51 2023

target Saturn
target radius (km 60268. 00
C/ A epoch 2048-09-11T22: 02: 12. 290
Event type XRgt
: No Saturn occs
Ri ng occs: geocentric, topocentric
oserver code KAV
Locati on Kaval ur Observatory
Latitude (deg) 12. 57556
E. Longitude (deg) 78. 83167
Al titude (km 0.722
Gai a source |ID 4079225561137474944

2Mass ID (if avail able)
ICRS Star Coord at Epoch:

18373771- 2243569

RWE (>1.4 is poor) 1. 07

K magni t ude 6. 769

G magni t ude 13. 013

RP magni t ude 11. 482

BP magni t ude 16. 324

DUPf | ag 0

Di stance (au) 9. 651

fo (km 0. 000
g0 (km 0. 000
skypl ane vel . (knis) -0.63

Sun- Target sep (deg) 109. 25
Sun- Mbon sep (deg) 58. 55

B (ring opening deg) 25.98

PA of pol e (deg) : 6.19
Pol e direction: RA (deg): 40.60000
Dec (deg): 83.50000

C/ A sky separation (") 15. 360
C/ A sky separation (km 107518.7

NAI F SPI CE kernel s
URKALLV1. spk
Saturn_ring_plane.tf
sat 378. bsp

sat 286. bsp

vgr 1. sat 286. bsp

vgr 2. sat 286. bsp
HST1081HSPephenJTC. bsp
pf bl 0000r . bsp
cassini . bsp
earthstns_itrf93_040916. bsp
earth_200101_990628_predi ct. bpc
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

RAJobs_Ul11+r gf 15. spk

18h 37m 37. 71685s -22:43:57.19279s

Saturn 2048-09-12T04:23:11 K6.77 G13.01

2048-09-12T04:23:11.7200 a: 18 37 37.7168 5: 22 43 57.193 C/A ****" PA 107.97 deg v_sky - 0.63 ks D 09.66 AU
Gredit: Styled after SORA/Lucky Star

b: ring bl ocked by planet x: target alt <
Ri ng I/E urc b?
Fring | 2048-09-11T10: 05: 59. 547

A (CER) | 2048-09-11T10: 54: 51. 388
Encke (CEQ | 2048-09-11T11: 35: 27. 470
Encke (1 EQ | 2048-09-11T11: 39: 48. 491

A (1 ER) | 2048-09-11T14: 25: 02. 844

B (CER | 2048-09-11T15: 42: 59. 679

No pl anet occul tations

B (CER E 2048-09-12T02: 51: 51. 948

A (1 ER) E 2048-09-12T04: 23: 57. 643
Encke (1 EQ E 2048-09-12T07: 54: 33. 139
Encke (CEQ E 2048-09-12T08: 00: 25. 561

A (CER) E 2048-09-12T08: 56: 10. 380
Fring E 2048-09-12T10: 05: 37. 128

8

2

<

5.0 deg or
al t alt-
22.63 38
32.51 26
40.01 16
40.77 15
54.29 -24
46.68 -42
-73.62x 32.
-53.80x 55
-5.37x 69
-4.04x 68
8.44 55,
23.37 38

Saturn 2048-09-12T04:23:11 K6.77 G13.01
9o L A ——
r coll A I : I A A |
mso AP
A J
SAAQ ’ ;" ’/,"‘ :‘ 19' f" /"
MERENO pAN [ A " A 1 }/ ,‘ A/ | A/ [ A PMO
30 /) Wt A PN )
\ | ) 1€ A i1 ) 1 )
AN A
\ J el M N1 W \
/U )/"1\' W\ i/ )/"1‘ )/"r“’ /
‘%
0 R |
g an il gt of® g m i an aiin i g 4
L ||II‘|‘ ||‘l|’II|"‘II{:I|II[;I“II|;({:/||ll|:l|’t“’(‘“ﬂ||II‘,(III“;I(‘}(/“’I‘|‘l|{l“|lt‘(/|l’I:,(Illhyi'y“’I|\ 4
| \ gkt R Ry R AT R R Y N T
o nAMPRRTER R
R i RTtn g ST i R i A
R VA AL 1 I R T AR 7 B YA S K YR A I P
-100 -50 0 50 100
Hours from 2048-09-12T04:23:11.7200 UTC
sun > -5.0 deg
sun radi us r-dot | at-geo | at-geodetic
70x 140461. 00 -1.26
79x 136774. 40 -1.25
88x 133744.89 -1.23
81x 133423.31 -1.23
.32 122050. 38 -1.03
79 117571.16 -0.88
83x 117571.16 0.76
13x 122050. 38 0. 85
80x 133423.31 0.91
48x 133744.89 0.91
41x 136774. 40 0.90
62x 140461. 00 0. 87



Sat ur n_2048- 09- 12T04_23_

11. 7200_AAT. t xt

Cccul tation predictions computed by rfrench@wel | esl ey. edu Sun Jun 11 11:21:33 2023

target

target radius (km

C/ A epoch

Event type

: No Saturn occs
Ri ng occs:

Cbserver code

Locati on

Latitude (deg)

E. Longitude (deg)

Al titude (km

Gai a source ID

2Mass ID (if avail able)

ICRS Star Coord at Epoch:

RWE (>1.4 is poor)
K magni t ude

G magni t ude

RP magni t ude

BP magni t ude

DUPf | ag

Di stance (au)

fo (km

go (km

skypl ane vel . (knis)
Sun- Target sep (deg)
Sun- Mbon sep (deg)
B (ring opening deg)
PA of pol e (deg)
Pol e direction:
Dec (deg): 83.50000
C/ A sky separation (")
C/ A sky separation (km
NAI F SPI CE kernel s
URKALLV1. spk
Saturn_ring_plane.tf
sat 378. bsp

sat 286. bsp

vgr 1. sat 286. bsp

vgr 2. sat 286. bsp
HST1081HSPephenJTC. bsp
pf bl 0000r . bsp
cassini . bsp

earthstns_itrf93_040916.

geocentric,

RA (deg):

Saturn
60268. 00
2048-09- 12T13: 01: 25. 520

XRgt

topocentric
© AAT
Si ding Spring (AAT)
-31.27703
149. 06608
1.164
4079225561137474944
18373771- 2243569
18h 37m 37.71685s -22:43:57.19280s
1.07
6.769
13.013
11. 482
16. 324
0
9. 661
0. 000
0. 000
-0.63

Saturn 2048-09-12T04:23:11 K6.77 G13.01

2048-09-12T04:23:11.7200 cc: 18 37 37.7168 5: -22 43 57.193 C/A *****" PA 107.97 deg v_sky - 0.63 km/s D 09.66 AU

Gredit: Styled after SORA/Lucky Star

109. 25 90—
59. 46
25.98
6. 19

40. 60000 6

MS

Q

o

15. 633 PAAOC

109537.0

oD
RAJobs_Ul11+r gf 15. spk

=

Altitude (deg)
W
o

r I
sz IO

Al
P\J‘A
W

Saturn 2048-09-12T04:23:11 K6.77 G13.01

| \ b
’Q‘“ ’Q‘sz‘/@?\/"/

| /7'?

AL ‘
/‘ }o ééi / ‘ ) ’)‘
| ‘v&'é't ‘v‘?ﬂ‘ /

|
il
/ 4 A ff\ o} My
WA,

\ |
‘ PMO

I

)/

1

earth_200101_990628_predi ct. bpc

earth_720101_070426. bpc
cpck28Mar 2008. t pc
pck. sat 440. t pc

| AU_SATURN f or _RI NGFI T. t pc

nai f0012.tls
earth_flat _| AU. spk

b: ring bl ocked by planet x:

Ri ng I/E

Fring | 2048-09-
A (CER) | 2048-09-
Encke (CEQ | 2048-09-
Encke (1 EQ | 2048-09-
A (1 ER) | 2048-09-
B (CER | 2048-09-

No pl anet occul tations

0~ 0
v an g i ol g of HLAAB AL AN am A G 40
I i R T .
I A
R BRI AR WA o AT B
B0 S A A e T
bsp -100 -50 0 50 100
Hours from 2048-09-12T04:23:11.7200 UTC
target alt < 5.0 deg or sun > -5.0 deg
urc b? alt al t-sun radi us r-dot | at-geo | at-geodetic
11T09: 16: 14. 457 81.53 -18.46 140461.00 -1.46
11T09: 59: 09. 956 77.85 -27.52 136774.40 -1.40
11T10: 36: 12. 808 71.01 -35.15 133744.89 -1.33
11T10: 40: 15. 656 70.20 -35.97 133423.31 -1.32
11T13: 27: 35. 223 34.68 -61.99 122050. 38 -0.93
11T15: 00: 38. 027 15.21 -59.48 117571.16 -0.68
B (CER E 2048-09- 12T01: 45: 48. 591 -6.17x 54.77x 117571.16 0. 40
A (1 ER) E 2048-09-12T04: 41: 32. 869 29.01  37.94x 122050. 38 0. 44
Encke (1 EQ E 2048-09-12T11: 19: 49. 431 61.17 -43.56 133423.31 0. 53
Encke (CEQ E 2048-09-12T11: 29: 52. 218 59.03 -45.44 133744.89 0. 54
A (CER) E 2048-09-12T12: 59: 23. 615 39.86 -59.21 136774.40 0. 60
Fring E 2048-09-12T14: 35: 22. 023 19.60 -61.38 140461.00 0. 69



Sat ur n_2048- 09- 12T04_23_11. 7200_SAAQ. t xt

Cccul tation predictions computed by rfrench@wel | esl ey. edu Sun Jun 11 11:22:27 2023

(Sut her | and)

target Saturn
target radius (km 60268. 00
C/ A epoch 2048-09-12T01: 19: 25. 090
Event type XRgt
: No Saturn occs
Ri ng occs: geocentric, topocentric
oserver code SAAO
Location So. Afr. Astro. Obs.
Latitude (deg) -32.37953
E. Longitude (deg) 20. 81070
Al titude (km 1.768
Gai a source |ID 4079225561137474944

2Mass ID (if avail able)
ICRS Star Coord at Epoch:

18373771- 2243569

RWE (>1.4 is poor) 1. 07

K magni t ude 6. 769

G magni t ude 13. 013

RP magni t ude 11. 482

BP magni t ude 16. 324

DUPf | ag 0

Di stance (au) 9. 653

fo (km 0. 000
g0 (km 0. 000
skypl ane vel . (knis) -0.63

Sun- Target sep (deg) 109. 25
Sun- Mbon sep (deg) 59. 19

B (ring opening deg) 25.98

PA of pol e (deg) : 6.19

Pol e direction: RA (deg): 40.60000
Dec (deg): 83.50000

C/ A sky separation (") 15. 026

C/ A sky separation (km 105198. 3

NAI F SPI CE kernel s
URKALLV1. spk
Saturn_ring_plane.tf
sat 378. bsp

sat 286. bsp

vgr 1. sat 286. bsp

vgr 2. sat 286. bsp
HST1081HSPephenJTC. bsp
pf bl 0000r . bsp
cassini . bsp
earthstns_itrf93_040916. bsp
earth_200101_990628_predi ct. bpc
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

RAJobs_Ul11+r gf 15. spk

18h 37m 37. 71685s -22:43:57.19279s

Saturn 2048-09-12T04:23:11 K6.77 G13.01

2048-09-12T04:23:11.7200 a: 18 37 37.7168 5: 22 43 57.193 C/A ****" PA 107.97 deg v_sky - 0.63 ks D 09.66 AU
Gredit: Styled after SORA/Lucky Star

b: ring bl ocked by planet x: target alt <
Ri ng I/E urc b?
Fring | 2048-09-11T11:13:07.158

A (CER) | 2048-09-11T12: 12: 55. 504
Encke (CEQ | 2048-09-11T13: 01: 38. 546
Encke (1 EQ | 2048-09-11T13: 06: 48. 581

A (1 ER) | 2048-09-11T16: 15: 47. 499

B (CER | 2048-09-11T17: 40: 00. 923

No pl anet occul tations

B (CER E 2048-09- 12T06: 05: 27. 996

A (1 ER) E 2048-09-12T07: 31: 07. 316
Encke (1 EQ E 2048-09-12T10: 43: 26. 306
Encke (CEQ E 2048-09-12T10: 48: 41. 094

A (CER) E 2048-09-12T11: 38: 05. 722
Fring E 2048-09-12T12: 38: 37. 740

8

2

<

5.0 deg or
al t alt-
4.11x 52.
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Hours from 2048-09-12T04:23:11.7200 UTC
sun > -5.0 deg
sun radi us r-dot | at-geo | at-geodetic
38x 140461. 00 -1.02
57x 136774. 40 -1.03
34x 133744.89 -1.04
48x 133423.31 -1.04
43x 122050. 38 -0.94
35 117571.16 -0.83
22x 117571. 16 0. 82
83x 122050. 38 0.92
88x 133423.31 1.02
78x 133744.89 1.02
78x 136774. 40 1.02
22x 140461. 00 1.01
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target

target radius (km

C/ A epoch

Event type

: No Saturn occs
Ri ng occs:

Cbserver code

Locati on

Latitude (deg)

E. Longitude (deg)

Al titude (km

Gai a source ID

2Mass ID (if avail able)

ICRS Star Coord at Epoch:

RWE (>1.4 is poor)
K magni t ude

G magni t ude

RP magni t ude

BP magni t ude

DUPf | ag

Di stance (au)

fo (km

go (km

skypl ane vel . (knis)
Sun- Target sep (deg)
Sun- Mbon sep (deg)
B (ring opening deg)
PA of pol e (deg)
Pol e direction:
Dec (deg): 83.50000
C/ A sky separation (")
C/ A sky separation (km
NAI F SPI CE kernel s
URKALLV1. spk
Saturn_ring_plane.tf
sat 378. bsp

sat 286. bsp

vgr 1. sat 286. bsp

vgr 2. sat 286. bsp
HST1081HSPephenJTC. bsp
pf bl 0000r . bsp
cassini . bsp

earthstns_itrf93_040916.

geocentric,

RA (deg):

Saturn
60268. 00
2048-09- 12T12: 55: 21. 830

XRgt

topocentric
: MSO
M. Strom o Cbservatory
- 35. 32000
149. 00833
0. 770
4079225561137474944
18373771- 2243569
18h 37m 37.71685s -22:43:57.19280s
1.07
6.769
13.013
11. 482
16. 324
0
9. 661
0. 000
0. 000
-0.63
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earth_200101_990628_predi ct. bpc
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cpck28Mar 2008. t pc
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nai f0012.tls
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b: ring bl ocked by planet x:

Ri ng I/E

Fring | 2048-09-
A (CER) | 2048-09-
Encke (CEQ | 2048-09-
Encke (1 EQ | 2048-09-
A (1 ER) | 2048-09-
B (CER | 2048-09-

No pl anet occul tations

0~ 0
v an g i ol g of HLAAB AL AN am A G 40
I i R T .
I A
R BRI AR WA o AT B
B0 N A S S
bsp -100 -50 0 50 100
Hours from 2048-09-12T04:23:11.7200 UTC
target alt < 5.0 deg or sun > -5.0 deg
urc b? alt al t-sun radi us r-dot | at-geo | at-geodetic
11T09: 20: 10. 424 77.55 -18.72 140461.00 -1.45
11T10: 03: 35. 282 74.34 -27.40 136774.40 -1.38
11T10: 41: 05. 661 68.38 -34.66 133744.89 -1.31
11T10: 45: 11. 644 67.64 -35.43 133423.31 -1.30
11T13: 35: 07. 692 33.62 -58.48 122050. 38 -0.91
11T15: 10: 10. 976 14.57 -55.02 117571.16 -0.66
B (CER E 2048-09-12T02: 03: 28. 189 -0.98x 50.90x 117571.16 0. 39
A (1 ER) E 2048-09- 12T05: 02: 43. 603 33.93 32.06x 122050. 38 0. 44
Encke (1 EQ E 2048-09-12T11: 36: 57. 000 56.92 -44.47 133423.31 0. 55
Encke (CEQ E 2048-09-12T11: 46: 40. 753 54.96 -46.06 133744.89 0. 55
A (CER) E 2048-09-12T13: 13: 13. 470 37.29 -56.83 136774.40 0. 62
Fring E 2048-09-12T14: 46: 07. 348 18.53 -56.84 140461.00 0.71



