Stellar occultation prediction by rfrench@ell esley.edu Sun Jun 25 00:
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Uranus 2031-12-02T17:05:38 K14.94 G18.82

Credit: Styled after SORA/Lucky Star

18: 37 2023

2031-12-02T17:05:38.6700 o: 05 39 53.6601 5: +23 30 30.386 C/A 0.441" PA 178.29 deg v_sky -22.34 km/s D 18.14 AU
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Uranus_2031- 12- 02T17_

05_38. 6700_PMO. t xt

Cccul tation predictions conmputed by rfrench@wel | esley. edu Sun Jun 11 11:20: 04 2023

Uranus 2031-12-02T17:05:38 K14.94 G18.82
PgtRgt

2031-12:02T17:05:38.6700 o« 05 39 53.6601 3: +23 30 30.386 C/A 0.441" PA 178.29 deg v_sky -22.34 kmis D 18.14 AU
Gredit: Styled after SORA/Lucky Star
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T T T T 7 T L B
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target Ur anus
target radius (km 25559. 00
C/ A epoch 2031-12-02T17: 05: 33. 020
Event type Pgt Rgt

Uranus occs: geocentric, topocentric

Ri ng occs: geocentric, topocentric
Observer 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 3404410981135593728
2Mass ID (if avail able) 05395366+2330305
ICRS Star Coord at Epoch: 05h 39m 53. 66010s +23: 30: 30. 38576s
RWE (>1.4 is poor) 0.90
K magni t ude 14. 943
G magni t ude 18. 816
RP magni t ude 17.712
BP magni t ude 20. 055
DUPf | ag 0
Di stance (au) 18. 138
fo (km 0. 000
g0 (km 0. 000
skypl ane vel . (knis) -22.34 — 1S U
Sun-Target sep (deg) 164. 47 90
Sun- Mbon sep (deg) 26.99
B (ring opening deg) 78.97
PA of pol e (deg) : 42.29
Pol e direction: RA (deg): 257.31100 60—
Dec (deg): -15.17500
C/ A sky separation (") 0.505 [
C/ A sky separation (km 6641. 7 R
NAI F SPI CE kernel s RAJobs_U111+rgf 15. spk %*307 AAT.
URKALLV1. spk E
uralll. bsp Z
I AU_URANUS for _RINGFIT.tpc
vgr 2. uralll. bsp
ural6l. bsp 0
vgr 2. ural6l. bsp
peph. ural60. bsp
earthstns_itrf93_040916. bsp o=
earth_720101_070426. bpc 80— L T
earth_200101_990628_predi ct. bpc 15 1.0
pg3f 0000r . bsp
pg490000r . bsp
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-
epsilon | 2031-12-02T16: 28: 33. 182 78.94 -77.47 51257.18 -22
| anbda | 2031-12-02T16: 29: 27. 320 79.07 -77.35 50026.71 -22
delta | 2031-12-02T16: 30: 43. 317 79.25 -77.17 48300.35 -22
ganma | 2031-12-02T16: 31: 12. 844 79.32 -77.10 47629.93 -22
eta | 2031-12-02T16: 31: 32. 836 79.36 -77.06 47176.12 -22
bet a | 2031-12-02T16: 32: 38. 943 79.51 -76.90 45675.68 -22
al pha | 2031-12-02T16: 33: 21. 093 79.61 -76.80 44720.01 -22
4 | 2031-12-02T16: 34: 54. 240 79.81 -76.56 42607.15 -22
5 | 2031-12-02T16: 35: 12. 192 79.84 -76.52 42207.92 -22
6 | 2031-12-02T16: 35: 30. 278 79.88 -76.47 41795.29 -22
Ur anus | 2031-12-02T16: 47: 33. 657 81.10 -74.53  25424.43
Ur anus E 2031-12-02T17: 23: 19. 251 80.29 -67.85 25138.01
6 E 2031-12-02T17: 35: 28. 221 78.69 -65.42 41874.84 22
5 E 2031-12-02T17: 35: 46. 013 78.65 -65.36  42284.43 22.
4 E 2031-12-02T17: 35: 57. 989 78.62 -65.32 42545.78 22
al pha E 2031-12-02T17: 37: 33. 235 78.38 -64.99  44706.92 22
bet a E 2031-12-02T17: 38: 14. 493 78.27 -64.85 45643.17 22
eta E 2031-12-02T17: 39: 22. 011 78.09 -64.62 47176.12 22
ganma E 2031-12-02T17:39: 41. 729 78.04 -64.56 47623.84 22
delta E 2031-12-02T17: 40: 11. 516 77.96 -64.46  48300.35 22
| anbda E 2031-12-02T17: 41: 27. 490 77.76 -64.20 50026.71 22
epsil on E 2031-12-02T17: 42: 07. 560 77.65 -64.06 50937.66 22
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Uranus_2031- 12- 02T17_05_38. 6700_KAV. t xt
Cccul tation predictions conmputed by rfrench@wel | esley. edu Sun Jun 11 11:30:51 2023

target . Uranus Uranus 2031-12-02T17:05:38 K14.94 G18.82
target radius (km :  25559.00 B

C/ A epoch : 2031-12-02T17:08:32. 770

Event type : Pgt Rgt

Uranus occs: geocentric, topocentric
Ri ng occs: geocentric, topocentric

Observer code : KAV

Locati on . Kaval ur Cbservatory
Latitude (deg) : 12.57556

E. Longitude (deg) : 78.83167

Altitude (km : 0.722

Gai a source |ID : 3404410981135593728

2Mass ID (if available) : 05395366+2330305
ICRS Star Coord at Epoch: 05h 39m 53. 66010s +23: 30: 30. 38576s

RWE (>1.4 is poor) : 0.90

K magni t ude : 14.943

G magni t ude . 18. 816

RP magni t ude c17.712

BP magni t ude : 20.055 O e oy somms oI
DUPf | ag 0

Di stance (au) : 18.138

fo (km : 0. 000

g0 (km : 0. 000

skypl ane vel . (knis) - .22 34 o lkangs293142{mTj7ﬂ§§8‘K1494 GjQBZ‘ ‘
Sun-Target sep (deg) ;164 47 90/ ‘ ‘

Sun- Mbon sep (deg) : 27.38

B (ring opening deg) : 78.97

PA of pol e (deg) : 42.29 KAV

Pol e direction: RA (deg): 257.31100 60— -
Dec (deg): -15.17500

C/ A sky separation (") 0. 390 [ i
C/ A sky separation (km : 5129. 4 A 4
NAI F SPI CE kernel s © RAJobs_U111+r gf 15. spk %*307 vso AT i
URKALLVL. spk g N

uralll. bsp Z

I AU_URANUS for _RINGFIT.tpc

vgr 2. uralll. bsp e

ural6l. bsp 0

vgr 2. ural6l. bsp L ST 1
peph. ur al60. bsp pmemTIIIIeT T
earthstns_itrf93_040916. bsp I I St 1
earth_720101_070426. bpc 80, L T
earth_200101_990628_predi ct. bpc 45 1.0 05 0.0 05 1 15
pg3f 0000r . bsp Hours from 2031-12-02T17:05:38.6700 UTC
pg490000r . bsp

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
epsilon | 2031-12-02T16: 31: 19. 533 43.75 -59.27 51267.00 -22.71

| anbda | 2031-12-02T16: 32: 14. 118 43.96 -59.48 50026.71 -22.72

delta | 2031-12-02T16: 33: 30. 116 44.25 -59.77 48300.35 -22.71

ganma | 2031-12-02T16: 33: 59. 640 44.36 -59.88 47629.82 -22.71

eta | 2031-12-02T16: 34: 19. 620 44.43 -59.95 47176.12 -22.71

bet a | 2031-12-02T16: 35: 25. 672 44.69 -60.20 45676.08 -22.70

al pha | 2031-12-02T16: 36: 07. 756 44.85 -60.36  44721.01 -22.69

4 | 2031-12-02T16: 37: 40. 868 45.20 -60.71 42606.27 -22.68

5 | 2031-12-02T16: 37: 58. 872 45.27 -60.77  42205.54 -22.68

6 | 2031-12-02T16: 38: 16. 797 45.34 -60.84  41795.52  -22.67

Ur anus | 2031-12-02T16: 50: 16. 333 48.08 -63.52  25396. 42 -5.82 -6.10

Ur anus E 2031-12-02T17: 26: 37. 930 56.30 -71.34 25171.93 9.07 9.49

6 E 2031-12-02T17: 38: 40. 638 58.98 -73.74 41875.64 22.75

5 E 2031-12-02T17: 38: 58. 209 59.05 -73.79 42281.77 22.77

4 E 2031-12-02T17: 39: 10. 166 59.09 -73.83 42544.26 22.76

al pha E 2031-12-02T17: 40: 45. 083 59.44 -74.14  44708.19 22.78

bet a E 2031-12-02T17: 41: 26. 121 59.59 -74.27  45643.54 22.79

eta E 2031-12-02T17: 42: 33. 335 59.84 -74.48  47176.12 22.80

ganma E 2031-12-02T17: 42: 52. 964 59.91 -74.54  47623. 67 22.80

delta E 2031-12-02T17: 43: 22. 637 60.02 -74.63  48300.35 22.81

| anbda E 2031-12-02T17: 44: 38. 314 60.30 -74.87 50026.71 22.82

epsil on E 2031-12-02T17: 45: 18. 771 60.45 -74.99 50949.94 22.81



Uranus_2031- 12- 02T17_05_38. 6700_AAT. t xt
Cccul tation predictions conmputed by rfrench@wel | esl ey. edu Sun Jun 11 11:37:16 2023

target . Uranus Uranus 2031-12-02T17:05:38 K14.94 G18.82
target radius (km :  25559.00 B

C/ A epoch : 2031-12-02T17: 03: 39. 090

Event type : Pgt Rgt

Uranus occs: geocentric, topocentric
Ri ng occs: geocentric, topocentric

Observer code © AAT

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

E. Longitude (deg) : 149. 06608

Altitude (km : 1.164

Gai a source |ID : 3404410981135593728

2Mass ID (if available) : 05395366+2330305
ICRS Star Coord at Epoch: 05h 39m 53. 66010s +23: 30: 30. 38576s

RWE (>1.4 is poor) : 0.90

K magni t ude : 14.943

G magni t ude . 18. 816

RP magni t ude c17.712

BP magni t ude : 20.055 O e oy somms oI
DUPf | ag 0

Di stance (au) : 18.138

fo (km : 0. 000

g0 (km : 0. 000

skypl ane vel . (knis) - .22 34 o lkangs293142{mTj7ﬂ§§8‘K1494 GjQBZ‘ ‘
Sun-Target sep (deg) ;164 47 90/ ‘ ‘

Sun- Mbon sep (deg) : 26. 32

B (ring opening deg) : 78.97

PA of pol e (deg) : 42.29 KAV

Pol e direction: RA (deg): 257.31100 60— -
Dec (deg): -15.17500

C/ A sky separation (") 0. 057 [ i
C/ A sky separation (km : 755. 4 A 4
NAI F SPI CE kernel s © RAJobs_U111+r gf 15. spk %*307 vso AT i
URKALLVL. spk g N

uralll. bsp Z

I AU_URANUS for _RINGFIT.tpc

vgr 2. uralll. bsp e

ural6l. bsp 0

vgr 2. ural6l. bsp L ST 1
peph. ur al60. bsp pmemTIIIIeT T
earthstns_itrf93_040916. bsp I I St 1
earth_720101_070426. bpc 80, L T
earth_200101_990628_predi ct. bpc 45 1.0 05 0.0 05 1 15
pg3f 0000r . bsp Hours from 2031-12-02T17:05:38.6700 UTC
pg490000r . bsp

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
epsilon | 2031-12-02T16: 26: 19. 692 31.61 -25.44 51303.32 -22.91

| anbda | 2031-12-02T16: 27: 15. 417 31.53 -25.32 50026.71 -22.91

delta | 2031-12-02T16: 28: 30. 778 31.43 -25.14 48300.35 -22.91

ganma | 2031-12-02T16: 29: 00. 068 31.38 -25.08 47629.40 -22.91

eta | 2031-12-02T16: 29: 19. 856 31.36 -25.03 47176.12 -22.91

bet a | 2031-12-02T16: 30: 25. 263 31.26 -24.88 45677.41 -22.90

al pha | 2031-12-02T16: 31: 06. 857 31.20 -24.78 44724.62 -22.90

4 | 2031-12-02T16: 32: 39. 388 31.06 -24.57 42602.82 -22.90

5 | 2031-12-02T16: 32: 57. 473 31.03 -24.53 42197.30 -22.91

6 | 2031-12-02T16: 33: 14. 755 31.01 -24.49 41796.72 -22.90

Ur anus | 2031-12-02T16: 45: 04. 815 29.88 -22.79 25297.15 -7.42 -7.77

Ur anus E 2031-12-02T17:22: 12. 563 25.64 -17.00 25263.14 7.90 8. 27

6 E 2031-12-02T17: 34: 07.573 24,09 -15.01  41877.23 22.85

5 E 2031-12-02T17: 34: 24. 762 24.05 -14.97  42275.27 22.86

4 E 2031-12-02T17: 34:36. 777 24,02 -14.93 42540.91 22.85

al pha E 2031-12-02T17: 36: 11. 625 23.81 -14.66  44711.15 22.85

bet a E 2031-12-02T17: 36: 52. 456 23.72 -14.55 45644.46 22.85

eta E 2031-12-02T17: 37: 59. 453 23.56 -14.36  47176.12 22.85

ganma E 2031-12-02T17: 38: 19. 020 23.52 -14.30 47623.28 22.85

delta E 2031-12-02T17: 38: 48. 646 23.45 -14.22  48300.35 22.85

| anbda E 2031-12-02T17: 40: 04. 188 23.28 -14.00 50026.71 22.85

epsil on E 2031-12-02T17: 40: 45. 822 23.18 -13.88 50978.15 22.85



Uranus_2031- 12- 02T17_

05_38. 6700_MSO. t xt

Cccul tation predictions conmputed by rfrench@wel | esley. edu Sun Jun 11 11:41: 34 2023

Uranus 2031-12-02T17:05:38 K14.94 G18.82
PgtRgt

2031-12:02T17:05:38.6700 o« 05 39 53.6601 3: +23 30 30.386 C/A 0.441" PA 178.29 deg v_sky -22.34 kmis D 18.14 AU
Gredit: Styled after SORA/Lucky Star

Uranus 2031-12-02T17:05:38 K14.94 G18.82
T T T T 7 T L B

KAV

dot | at-geo | at-geodetic

-7.50
7.82

-7.85
8.18

84
85
84
84
84
84
84
84
84
84

target Ur anus
target radius (km 25559. 00
C/ A epoch 2031-12-02T17: 03: 45. 200
Event type Pgt Rgt

Uranus occs: geocentric, topocentric

Ri ng occs: geocentric, topocentric
Observer code : MsO
Locati on M. Strom o Cbservatory
Latitude (deg) - 35. 32000
E. Longitude (deg) 149. 00833
Al titude (km 0. 770
Gai a source |ID 3404410981135593728
2Mass ID (if avail able) 05395366+2330305
ICRS Star Coord at Epoch: 05h 39m 53. 66010s +23: 30: 30. 38576s
RWE (>1.4 is poor) 0.90
K magni t ude 14. 943
G magni t ude 18. 816
RP magni t ude 17.712
BP magni t ude 20. 055
DUPf | ag 0
Di stance (au) 18. 138
fo (km 0. 000
g0 (km 0. 000
skypl ane vel . (knis) -22.34 — 1S U
Sun-Target sep (deg) 164. 47 90
Sun- Mbon sep (deg) 26. 31
B (ring opening deg) 78.97
PA of pol e (deg) : 42.29
Pol e direction: RA (deg): 257.31100 60—
Dec (deg): -15.17500
C/ A sky separation (") 0.038 [
C/ A sky separation (km 499.5 >
NAI F SPI CE kernel s RAJobs_U111+rgf 15. spk %*307 AAT.
URKALLV1. spk E
uralll. bsp Z
I AU_URANUS for _RINGFIT.tpc
vgr 2. uralll. bsp
ural6l. bsp 0
vgr 2. ural6l. bsp
peph. ural60. bsp
earthstns_itrf93_040916. bsp o=
earth_720101_070426. bpc 80— L T
earth_200101_990628_predi ct. bpc 15 1.0
pg3f 0000r . bsp
pg490000r . bsp
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-
epsilon | 2031-12-02T16: 26: 24. 201 27.91 -22.33 51305.17 -22
| anbda | 2031-12-02T16: 27: 20. 045 27.84 -22.21 50026.71 -22
delta | 2031-12-02T16: 28: 35. 456 27.74 -22.05 48300.35 -22
ganma | 2031-12-02T16: 29: 04. 766 27.70 -21.99 47629.37 -22
eta | 2031-12-02T16: 29: 24. 567 27.67 -21.94 47176.12 -22
bet a | 2031-12-02T16: 30: 30. 014 27.58 -21.80 45677.47 -22
al pha | 2031-12-02T16: 31: 11. 629 27.53 -21.71  44724.81 -22
4 | 2031-12-02T16: 32: 44. 237 27.40 -21.51 42602.62 -22
5 | 2031-12-02T16: 33: 02. 345 27.37 -21.47  42196.88 -22
6 | 2031-12-02T16: 33: 19. 614 27.35 -21.43 41796.80 -22
Ur anus | 2031-12-02T16: 45: 10. 124 26.31 -19.85 25291.52
Ur anus E 2031-12-02T17: 22: 19. 961 22.38 -14.40 25268.94
6 E 2031-12-02T17: 34: 15. 279 20.93 -12.53  41877.32 22
5 E 2031-12-02T17: 34: 32. 456 20.89 -12.48 42274.83 22
4 E 2031-12-02T17: 34: 44. 486 20.87 -12.45 42540.70 22
al pha E 2031-12-02T17: 36: 19. 403 20.67 -12.20 44711.35 22
bet a E 2031-12-02T17: 37: 00. 251 20.58 -12.09 45644.53 22
eta E 2031-12-02T17: 38: 07. 281 20.44 -11.91  47176.12 22
ganma E 2031-12-02T17: 38: 26. 858 20.40 -11.86 47623.26 22
delta E 2031-12-02T17: 38: 56. 501 20.34 -11.78  48300.35 22
| anbda E 2031-12-02T17: 40: 12. 085 20.17 -11.57 50026.71 22
epsil on E 2031-12-02T17: 40: 53. 826 20.09 -11.46 50980.07 22



