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Nept une_2031- 10- 17T07_12_26. 9500_PAL. t xt
Cccul tation predictions conmputed by rfrench@el | esl ey. edu Sun Jun 11 11:12:38 2023
t ar get ’\bpt une Nepl\me2031-10-17;3‘7';;'28 K14.71 G16.31

B . o~
target radius (km 1 24764.00 4{{5,&

C/ A epoch : 2031-10-17T07: 11: 22. 670 = XN

Event type . Pgt Rgt / R R

. Neptune occs: geocentric, topocentric A
N

Ri ng occs: geocentric, topocentric

Observer code : PAL

Location : Palomar M (200")

Latitude (deg) : 33.35622

E. Longitude (deg) 1 243.13601

Al titude (km : 1.706 G Lo
Gai a source ID : 2551675048767534848 /

2Mass ID (if available) : 00520885+0349541
ICRS Star Coord at Epoch: 00h 52m 08.87093s +03:49: 54.10176s

RUE (>1.4 is poor) : 1.06

K magni t ude © 14.714 10471071220 8500 .00 620810 203455102 G D107 P 575ty 2560 e 0257 A
G magni t ude : 16. 306 ot g aar SORALcky e i

RP nmagni t ude : 15.789

BP nmagni t ude : 16. 653

DUPf | ag 0

Di stance (au) : 28. 866 Neptune 2031-10-17T07:12:26 K14.71 G16.31

fo (km : 0. 000 o T

g0 (km : 0. 000

skypl ane vel . (knis) : -23.90

Sun- Target sep (deg) ;. 170.07 o MCRENO o N

Sun- Moon sep (deg) : 158.22 B = B
B (ring opening deg) © -14.65 H B 1
PA of pole (deg) © -46.49 ESO

Pol e direction: RA (deg): 299.33374
Dec (deg): 42.95036 _
C/ A sky separation (") 0. 575

C/ A sky separation (km : 12034.9 \
NAI F SPI CE kernel s : RAJobs_U111+rgf 16. spk |
URKALLV1. spk

nep097. bsp -7
nepl01. bsp -
sat 4401 . bsp 30 - PPEL |
de440. bsp 45 40 05 00 o5 10
eart h_720101_070426. pr Hours from 2031-10-17T07:12:26.9500 UTC
earthstns_itrf93_040916. bsp

eart h_200101_990628_ pr edi ct. bpc

pck00010. t pc

pck. uralll.tpc. Nept une

nai f0012.tls

I AU_NEPTUNE_f or _RI NGFI T. t pc. BECAREFUL

earth_fl at _| AU. spk

Altitude (deg)
W
o
I T
B
O/
| 1

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

Ri ng I/E urc b? alt alt-sun radi us r - dot | at-geo | at-geodetic
Adars | 2031-10-17T06: 37: 04. 971 60.38 -62.79 62933.00 -41.23

Gal at ea | 2031-10-17T06: 37: 28. 776 60.40 -62.83 61953.00 -41.10

Arago | 2031-10-17T06: 39: 25. 420 60.47 -63.04 57200.00 -40.36

Lassel | | 2031-10-17T06: 40: 15. 197 60.50 -63.13 55200.00 -39.99

LeVerri er | 2031-10-17T06: 41: 05. 471 60.53 -63.21 53200.00 -39.57

Galle | 2031-10-17T06: 46: 01. 026 60.67 -63.70 42000.00 -35.78

Nept une I 2031-10-17T06: 56: 30. 384 60.82 -64.60 24763.81 -4.70 -4.87
Nept une E 2031-10-17T07: 26: 14. 208 60.13 -65.98 24746.74 -50. 88 -51.83
Galle E 2031-10-17T07:10: 25.727 b 60.70 -65.48 42000. 00 36. 07

LeVerri er E 2031-10-17T07:15:21.883 b 60.57 -65.69 53200.00 39.18

Lassel | E 2031-10-17T07: 16: 12.687 b 60.54 -65.72 55200. 00 39.55

Arago E 2031-10-17T07:17:03.023 b 60.52 -65.75 57200.00 39.91

Gal at ea E 2031-10-17T07:19:00.971 b 60.45 -65.82 61953.00 40. 67

Adars E 2031-10-17T07:19:25.027 b 60.43 -65.83 62933.00 40. 81



Nept une_2031- 10- 17T07_12_26. 9500_KPNO. t xt
Cccul tation predictions conmputed by rfrench@el | esl ey. edu Sun Jun 11 11:12:57 2023
t ar get ’\bpt une Nepl\me2031-10-17;3‘7';;'28 K14.71 G16.31

B . o~
target radius (km 1 24764.00 4{{5,&

C/ A epoch : 2031-10-17T07: 11: 05. 690 = XN

Event type . Pgt Rgt / R R

. Neptune occs: geocentric, topocentric A
N

Ri ng occs: geocentric, topocentric

Cbserver code ;. KPNO

Locati on . Kitt Peak Natl Qbs

Latitude (deg) : 31.96333

E. Longitude (deg) 1 248. 40000

Al titude (km : 2.120 G Lo
Gai a source ID 1 2551675048767534848 /

2Mass ID (if available) : 00520885+0349541
ICRS Star Coord at Epoch: 00h 52m 08.87093s +03:49: 54.10176s

RUE (>1.4 is poor) : 1.06

K magni t ude © 14.714 10471071220 8500 .00 620810 203455102 G D107 P 575ty 2560 e 0257 A
G magni t ude : 16. 306 ot g aar SORALcky e i

RP nmagni t ude : 15.789

BP nmagni t ude : 16. 653

DUPf | ag 0

Di stance (au) : 28. 866 Neptune 2031-10-17T07:12:26 K14.71 G16.31

fo (km : 0. 000 o T

g0 (km : 0. 000

skypl ane vel . (knis) : -23.90

Sun- Target sep (deg) ;. 170.07 o MCRENO o N

Sun- Moon sep (deg) : 158.17 B = B
B (ring opening deg) © -14.65 H B 1
PA of pole (deg) © -46.49 ESO

Pol e direction: RA (deg): 299.33374
Dec (deg): 42.95036 _
C/ A sky separation (") 0. 590

C/ A sky separation (km : 12346.1 \
NAI F SPI CE kernel s : RAJobs_U111+rgf 16. spk |
URKALLV1. spk

nep097. bsp -7
nepl01. bsp -
sat 4401 . bsp 30 - PPEL |
de440. bsp 45 40 05 00 05 10
eart h_720101_070426. pr Hours from 2031-10-17T07:12:26.9500 UTC
earthstns_itrf93_040916. bsp

eart h_200101_990628_ pr edi ct. bpc

pck00010. t pc

pck. uralll.tpc. Nept une

nai f0012.tls

I AU_NEPTUNE_f or _RI NGFI T. t pc. BECAREFUL

earth_fl at _| AU. spk

Altitude (deg)
W
o
I T
B
O/
| 1

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

Ri ng I/E urc b? alt alt-sun radi us r - dot | at-geo | at-geodetic
Adars | 2031-10-17T06: 36: 34. 750 62.21 -65.98 62933.00 -41.03

Gal at ea | 2031-10-17T06: 36: 58. 672 62.21 -66.01 61953.00 -40.90

Arago | 2031-10-17T06: 38: 55. 974 62.21 -66.16 57200.00 -40.11

Lassel | | 2031-10-17T06: 39: 46. 079 62.21 -66.22 55200.00 -39.71

LeVerri er | 2031-10-17T06: 40: 36. 720 62.21 -66.28 53200.00 -39.27

Galle | 2031-10-17T06: 45: 35. 509 62.15 -66.61  42000.00 -35.23

Nept une | 2031-10-17T06: 56: 20. 810 61.88 -67.13 24763.73 -5.50 -5.70
Nept une E 2031-10- 17TO07: 25: 49. 876 60.01 -67.19  24746. 37 -51. 63 -52.58
Galle E 2031-10-17T07:09:37.449 b 61.23 -67.41  42000. 00 35.55

LeVerri er E 2031-10-17T07:14:36.345 b 60.90 -67.41 53200.00 38.92

Lassel | E 2031-10-17T07: 15:27.470 b 60.84 -67.40 55200. 00 39.31

Arago E 2031-10-17T07: 16: 18.109 b 60.78 -67.40 57200.00 39.68

Gal at ea E 2031-10-17T07:18:16.720 b 60.63 -67.37 61953.00 40. 45

Adars E 2031-10-17T07:18:40.903 b 60.60 -67.36 62933.00 40. 60



Nept une_2031- 10- 17T07_12_26. 9500_MCD. t xt
Cccul tation predictions computed by rfrench@el | esl ey. edu Sun Jun 11 11:13:07 2023
t ar get ’\bpt une Nepl\me2031-10-17;3‘7';;'28 K14.71 G16.31

B . o~
target radius (km 1 24764.00 4{{5,&

C/ A epoch : 2031-10-17T07: 10: 40. 130 = XN

Event type . Pgt Rgt / R R

. Neptune occs: geocentric, topocentric A
N

Ri ng occs: geocentric, topocentric

Cbserver code ;. MCD

Locati on . McDonald Obs. 2.7m

Latitude (deg) : 30.67158

E. Longitude (deg) 1 255.97844

Al titude (km : 2.075 G Lo
Gai a source ID 1 2551675048767534848 /

2Mass ID (if available) : 00520885+0349541
ICRS Star Coord at Epoch: 00h 52m 08.87093s +03:49: 54.10176s

RUE (>1.4 is poor) : 1.06

K magni t ude © 14.714 10471071220 8500 .00 620810 203455102 G D107 P 575ty 2560 e 0257 A
G magni t ude : 16. 306 ot g aar SORALcky e i

RP nmagni t ude : 15.789

BP nmagni t ude : 16. 653

DUPf | ag 0

Di stance (au) : 28. 866 Neptune 2031-10-17T07:12:26 K14.71 G16.31

fo (km : 0. 000 o T

g0 (km : 0. 000

skypl ane vel . (knis) : -23.90

Sun- Target sep (deg) ;. 170.07 o MCRENO o N

Sun- Moon sep (deg) : 158.09 B = B
B (ring opening deg) © -14.65 H B 1
PA of pole (deg) © -46.49 ESO

Pol e direction: RA (deg): 299.33374
Dec (deg): 42.95036 _
C/ A sky separation (") 0. 608

C/ A sky separation (km : 12726.8 \
NAI F SPI CE kernel s : RAJobs_U111+rgf 16. spk |
URKALLV1. spk

nep097. bsp -7
nepl01. bsp -
sat 4401 . bsp 301 - L= -
de440. bsp 45 40 05 00 o5 10
eart h_720101_070426. pr Hours from 2031-10-17T07:12:26.9500 UTC
earthstns_itrf93_040916. bsp

eart h_200101_990628_ pr edi ct. bpc

pck00010. t pc

pck. uralll.tpc. Nept une

nai f0012.tls

I AU_NEPTUNE_f or _RI NGFI T. t pc. BECAREFUL

earth_fl at _| AU. spk

Altitude (deg)
W
o
I T
B
O/
| 1

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

Ri ng I/E urc b? alt alt-sun radi us r - dot | at-geo | at-geodetic
Adars | 2031-10-17T06: 35: 52. 261 62.67 -68.66 62933.00 -40.76

Gal at ea | 2031-10-17T06: 36: 16. 349 62.65 -68.66 61953.00 -40.61

Arago | 2031-10-17T06: 38: 14. 563 62.53 -68.68 57200.00 -39.77

Lassel | | 2031-10-17T06: 39: 05. 120 62.48 -68.69 55200.00 -39.34

LeVerri er | 2031-10-17T06: 39: 56. 263 62.42 -68.69 53200.00 -38.86

Galle | 2031-10-17T06: 44: 59. 485 62.07 -68.68 42000.00 -34.50

Nept une | 2031-10-17T06: 56: 04. 372 61.13 -68.43 24763.64 -6.50 -6.73
Nept une E 2031-10-17T07: 25: 15. 273 57.76 -66.39  24745.92 -52.55 -53.49
Galle E 2031-10-17T07:08:32.770 b 59.84 -67.79 42000. 00 34.84

LeVerri er E 2031-10-17T07:13:35.568 b 59.25 -67.43 53200.00 38.58

Lassel | E 2031-10-17T07:14:27.134 b 59.15 -67.36 55200. 00 38.99

Arago E 2031-10-17T07:15:18.186 b 59.04 -67.29 57200.00 39. 36

Gal at ea E 2031-10-17T07:17:17.702 b 58.80 -67.13 61953.00 40. 16

Adars E 2031-10-17T07:17:42.059 b 58.74 -67.09 62933.00 40. 31



Nept une_2031- 10- 17T07_12_26. 9500_I RTF. t xt
Cccul tation predictions conmputed by rfrench@el | esl ey. edu Sun Jun 11 11:13:27 2023
t ar get ’\bpt une Nepl\me2031-10-17;3‘7';;'28 K14.71 G16.31

B . o~
target radius (km 1 24764.00 4{{5,&

C/ A epoch : 2031-10-17T07: 14: 07. 260 = XN

Event type . Pgt Rgt / R R

. Neptune occs: geocentric, topocentric A
N

Ri ng occs: geocentric, topocentric

Cbserver code . I RTF

Locati on . Mauna Kea/ | RTF

Latitude (deg) 1 19.82622

E. Longitude (deg) 1 204.52800

Al titude (km : 4.168 G Lo
Gai a source ID 1 2551675048767534848 /

2Mass ID (if available) : 00520885+0349541
ICRS Star Coord at Epoch: 00h 52m 08.87093s +03:49: 54.10176s

RUE (>1.4 is poor) : 1.06

K magni t ude © 14.714 10471071220 8500 .00 620810 203455102 G D107 P 575ty 2560 e 0257 A
G magni t ude : 16. 306 ot g aar SORALcky e i

RP nmagni t ude : 15.789

BP nmagni t ude : 16. 653

DUPf | ag 0

Di stance (au) : 28. 866 Neptune 2031-10-17T07:12:26 K14.71 G16.31

fo (km : 0. 000 o T

g0 (km : 0. 000

skypl ane vel . (knis) : -23.90

Sun- Target sep (deg) ;. 170.07 o MCRENO o N

Sun- Moon sep (deg) : 158.74 B = B
B (ring opening deg) © -14.65 H B 1
PA of pole (deg) © -46.49 ESO

Pol e direction: RA (deg): 299.33374
Dec (deg): 42.95036 _
C/ A sky separation (") 0. 564

C/ A sky separation (km : 11813.5 \
NAI F SPI CE kernel s : RAJobs_U111+rgf 16. spk |
URKALLV1. spk

nep097. bsp -7
nepl01. bsp -
sat 4401 . bsp 30 - PPEL |
de440. bsp 45 40 05 00 05 10
eart h_720101_070426. pr Hours from 2031-10-17T07:12:26.9500 UTC
earthstns_itrf93_040916. bsp

eart h_200101_990628_ pr edi ct. bpc

pck00010. t pc

pck. uralll.tpc. Nept une

nai f0012.tls

I AU_NEPTUNE_f or _RI NGFI T. t pc. BECAREFUL

earth_fl at _| AU. spk

Altitude (deg)
W
o
I T
B
O/
| 1

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

Ri ng I/E urc b? alt alt-sun radi us r - dot | at-geo | at-geodetic
Adars | 2031-10-17T06: 39: 55. 016 44.94 -38.91 62933.00 -41.24

Gal at ea | 2031-10-17T06: 40: 18. 813 45.03 -39.00 61953.00 -41.12

Arago | 2031-10-17T06: 42: 15. 356 45.48 -39.46 57200.00 -40.42

Lassel | | 2031-10-17T06: 43: 05. 054 45.67 -39.65 55200.00 -40.06

LeVerri er | 2031-10-17T06: 43: 55. 222 45.86 -39.85 53200.00 -39.66

Galle | 2031-10-17T06: 48: 49. 364 46.97 -41.00 42000.00 -36.06

Nept une | 2031-10-17T06: 59: 08. 467 49.30 -43.42  24763.85 -4.13 -4.27
Nept une E 2031-10-17T07: 29: 04. 711 55.92 -50.40 24746.99 -50. 37 -51. 32
Galle E 2031-10-17T07:13:32.412 b 52.52 -46.78 42000. 00 36. 38

LeVerri er E 2031-10-17T07:18:26.937 b 53.60 -47.93 53200.00 39.34

Lassel | E 2031-10-17T07:19:17.540 b 53.79 -48.12 55200.00 39.71

Arago E 2031-10-17T07:20:07.682 b 53.97 -48.32 57200.00 40. 06

Gal at ea E 2031-10-17T07:22:05.202 b 54.40 -48.77 61953.00 40. 81

Adars E 2031-10-17T07:22:29.175 b 54.49 -48.87 62933.00 40. 95



Nept une_2031- 10- 17T07_12_26. 9500_RI O. t xt
Cccul tation predictions computed by rfrench@el | esl ey. edu Sun Jun 11 11:13:47 2023
t ar get ’\bpt une Nepl\me2031-10-17;3‘7';;'28 K14.71 G16.31

B . o~
target radius (km 1 24764.00 4{{5,&

C/ A epoch : 2031-10-17T07: 09: 26. 930 = XN

Event type . Pgt Rgt / R R

. Neptune occs: geocentric, topocentric A
N

Ri ng occs: geocentric, topocentric

Cbserver code . RO

Locati on . Rio de Janeiro

Latitude (deg) 1 -22.89506

E. Longitude (deg) 1 316.77708

Al titude (km : 0. 033 G Lo
Gai a source ID 1 2551675048767534848 /

2Mass ID (if available) : 00520885+0349541
ICRS Star Coord at Epoch: 00h 52m 08.87093s +03:49: 54.10176s

RUE (>1.4 is poor) : 1.06

K magni t ude © 14.714 10471071220 8500 .00 620810 203455102 G D107 P 575ty 2560 e 0257 A
G magni t ude : 16. 306 ot g aar SORALcky e i

RP nmagni t ude : 15.789

BP nmagni t ude : 16. 653

DUPf | ag 0

Di stance (au) : 28. 866 Neptune 2031-10-17T07:12:26 K14.71 G16.31

fo (km : 0. 000 o T

g0 (km : 0. 000

skypl ane vel . (knis) : -23.90

Sun- Target sep (deg) ;. 170.07 o MCRENO o N

Sun- Moon sep (deg) : 157.71 B = B
B (ring opening deg) © -14.65 H B 1
PA of pole (deg) © -46.49 ESO

Pol e direction: RA (deg): 299.33374
Dec (deg): 42.95036 _
C/ A sky separation (") 0.924

C/ A sky separation (km : 19345.9 \
NAI F SPI CE kernel s : RAJobs_U111+rgf 16. spk |
URKALLV1. spk

nep097. bsp -7
nepl01. bsp -
sat 4401 . bsp 30 - PPEL |
de440. bsp 45 40 05 00 05 10
eart h_720101_070426. pr Hours from 2031-10-17T07:12:26.9500 UTC
earthstns_itrf93_040916. bsp

eart h_200101_990628_ pr edi ct. bpc

pck00010. t pc

pck. uralll.tpc. Nept une

nai f0012.tls

I AU_NEPTUNE_f or _RI NGFI T. t pc. BECAREFUL

earth_fl at _| AU. spk

Altitude (deg)
W
o
I T
B
O/
| 1

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

Ri ng I/E urc b? alt alt-sun radi us r - dot | at-geo | at-geodetic
| 2031-10-17T06: 30: 17. 942 19.88 -24.87 62933.00 -33.43
| 2031-10-17T06: 30: 47. 435 19.77 -24.77 61953.00 -33.02

Arago | 2031-10-17T06: 33: 16. 635 19.21 -24.24 57200.00 -30.60
|
|

Lassel | 2031-10-17T06: 34: 23. 373 18.96 -24.00 55200. 00 -29.31
LeVerrier 2031-10-17T06: 35: 33. 356 18.70 -23.75 53200. 00 -27.81
Nept une I 2031-10-17T06: 58: 43. 317 13.45 -18.75 24758. 26 -26.52 -27.31
Nept une E 2031-10-17T07: 20: 09. 755 8.56 -14.03 24738. 90 -69. 38 -70.02
LeVerrier E 2031-10-17T07:00: 30.653 b 13.04 -18.35 53200. 01 27.87
Lassel | E 2031-10-17T07:01:40.485 b 12.78 -18.10 55200. 00 29.38
Arago E 2031-10-17T07:02:47.081 b 12.52 -17.86 57200. 00 30. 66
Gal at ea E 2031-10-17T07:05:16.024 b 11.96 -17.31 61953. 00 33. 06
Adans E 2031-10-17T07:05:45.488 b 11.85 -17.21 62933. 00 33. 46



Nept une_2031- 10- 17T07_12_26. 9500_ESO. t xt
Cccul tation predictions computed by rfrench@el | esl ey. edu Sun Jun 11 11:13:58 2023
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