Stellar occultation prediction by rfrench@wel | esley.edu Sat Jun 24 23:50:04 2023

tar get : Uranus
target radius (km . 25559.00
C/ A epoch : 2030-02-21T04: 16: 14. 710
Event type : XRgt
No Uranus occs
Ring occs: geocentric, topocentric Uranus 2030-02-21T04:16:14 K13.83 G15.76 XRgt

Gai a source ID 1 3413241369472480128
2Mass ID (if available) : 04505398+2231506

ICRS Star Coord at Epoch: 04h 50m 53.98374s +22: 31: 50. 50834s

RWE (>1.4 is poor) : 1.02 Uranus 2030-02-21T04:16:14 K13.83 G15.76 carn

K magni t ude . 13.826 R e a i'ACL

G nmagni t ude : 15.760 =

RP magni t ude : 15.108

BP magni t ude : 16.231 MCD

DUPf | ag 0

Di stance (au) : 18.982

fo (km KAV

g0 (km : RIO

skypl ane vel . (knts) : 0.17 ESO

Sun- Target sep (deg) :  101.93 AAT

Sun- Moon sep (deg) . 116. 26 ;/;/;o

B (ring opening deg) : 81. 46

PA of pole (deg) . -31.32

# a(km) ring

1 41837.2 6

2 42235.0 5

3 42571.2 4

4 44718.5 al pha

5 45661.1 beta

6 47176 1 eta 2030-02-21T04:16:14.7100 o: 04 50 53.9837 &: +22 31 50.508 C/A 2.931" PA 151.59 deg v_sky + 0.17 km/s D 18.98 AU

7 47626. 3 gama Credit: Styled after SORA/Lucky Star -

8 48300.3 delta

9 50026.7 | anbda

10 51149.4 epsilon

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 | + | | ++ | FEB 20 18:59 - FEB 21 23:10 | PnnRie 3413241369472480128
PAL Pal omar M (200") 33.4 243.1 | +++ +++ | | ++ | FEB 20 03:37 - FEB 21 09:08 | PnnRie 93934 T . k1
PMO Purple Mn Qbs. Nanki 32.1 118.8 | +H+++ | | ++ | FEB 20 10:22 - FEB 21 17:10 | PnnRi e -
KPNO Kitt Peak Natl Obs 32.0 248.4 | +++ +++ | | + | FEB 20 03:23 - FEB 21 08:27 | PnnRie 33 | | . B
MCD McDonald Cbs. 2.7m 30.7 256.0 | +++ +++ | | + | FEB 20 03:05 - FEB 21 08:12 | PnnRie i

TEN Teide Obs./Tenerife 28.3 343.5 | +++ | | + ++ | FEB 20 20:31 - FEB 22 00:18 | PnnRie .

| RTF Mauna Kea/ | RTF 19.8 204.5 | +++++ [ | | FEB 20 04:55 - FEB 20 08:21 | PnnRin g 32 15— =0 L
KAV Kaval ur Cbservatory 12.6 78.8 | +++ | | ++ | FEB 20 14:38 - FEB 21 17:35 | PnnRie o I

RIO Rio de Janeiro -22.9 316.8 | +++++ | | +++ | FEB 19 23:01 - FEB 22 02:08 | PnnRi e 31' + -
ESO European Southern Qbs -29.3 289.3 | ++++++ | | + | FEB 20 00:16 - FEB 22 00:37 | PnnRie :

AAT Siding Spring (AAT) -31.3 149.1 | ++ | | | FEB 20 09:21 - FEB 20 09:38 | PnnRin 30' | L
SAAO So. Afr. Astro. Qbs. -32.4 20.8 |+ | | | FEB 19 21:36 - FEB 19 21:36 | PnnRin

MSO M. Stromlo Cbservato -35.3 149.0 | + | | | FEB 20 09:30 - FEB 20 09:30 | PnnRin

-I T T T
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Ur anus_2030- 02- 21T04_16_14. 7100_PI C. t xt

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

target
target radius (km
C/ A epoch
Event type
: No Uranus 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:

Ur anus
25559. 00
2030- 02- 20T23: 00: 08. 370

XRgt

topocentric

PI C
Pic du Mdi

42. 93656

0. 14231

2. 890
3413241369472480128
04505398+2231506

04h 50m 53.98374s +22: 31: 50. 50834s

36 2023

Uranus 2030-02-21T04:16:14 K13.83 G15.76
XRgt

2030-02-21T04:16:14.7100 : 04 50 53.9837 5: +22 31 50.508 C/A 2.931" PA 151.59 deg v_sky + 0.17 ks D 18.98 AU

Gredit: Styled after SORA/Lucky Star

Umnus20300221T041614 K1383 G1576

RWE (>1.4 is poor) 1.02

K magni t ude 13. 826

G magni t ude 15. 760

RP magni t ude 15. 108

BP magni t ude 16. 231

DUPf | ag 0

Di stance (au) 18. 978

fo (km 0. 000

g0 (km 0. 000

skypl ane vel . (knis) 0. 17

Sun- Target sep (deg) 101. 93

Sun- Mbon sep (deg) 116. 21 KA
B (ring opening deg) 81. 46

PA of pol e (deg) o -31.32

Pol e direction: RA (deg): 257.31100

Dec (deg): -15.17500

C/ A sky separation (") 3. 097

C/ A sky separation (km 42628. 8 5
NAl F SPI CE kernel s RAJobs_Ul11+r gf 15. spk %
URKALLV1. spk E
uralll. bsp Z
I AU_URANUS for _RINGFIT.tpc

vgr 2. uralll. bsp

ural6l. bsp

vgr 2. ural6l. bsp

peph. ural60. bsp

earthstns_itrf93_040916. bsp

earth_720101_070426. bpc
earth_200101_990628_predi ct. bpc

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
Ri ng I/E urc b? alt alt-
epsilon | 2030-02-20T12: 21: 10. 947 10.08 36
| anbda | 2030-02- 20T13: 46: 40. 755 25.26 32
delta | 2030-02- 20T15: 23: 58. 072 43.11 21
ganma | 2030-02-20T16: 00: 31. 874 49.68 15
eta | 2030-02-20T16: 25: 17. 669 53.98 11
bet a | 2030-02-20T17: 52: 02. 640 66.58 -3
al pha | 2030-02-20T18: 59: 00. 734 69.73 -15
No pl anet occul tations

al pha E 2030-02-21T703:51: 22. 851  -13.10x -32
bet a E 2030-02-21T05: 28: 32. 716  -22.19x -15
eta E 2030-02-21T07: 46: 13. 683  -23.26x 9
ganma E 2030-02-21T08: 29: 49. 184  -20.50x 16
delta E 2030-02-21T09: 41: 27. 364  -13.28x 26
| anbda E 2030-02-21T21: 56: 50. 035 45.56 -46
epsil on E 2030-02-21T23: 10: 26. 253 32.08 -54
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sun > -5.0 deg
sun radi us r-dot | at-geo | at-geodetic
43x 51337.11 -0.23
36x 50026. 71 -0.28
03x 48300. 35 -0.31
54x 47628.01 -0.31
57x 47176. 12 -0.30
44x  45680. 49 -0.27
64 44696. 69 -0.22
87 44696. 07 0.16
27 45680. 48 0.18
.32x 47176. 12 0.18
40x 47628. 44 0.17
52x 48300. 35 0.14
06 50026. 71 0.21
78 51183. 84 0.32



Ur anus_2030- 02- 21T04_16_14. 7100_PAL. t xt

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

target Ur anus
target radius (km 25559. 00
C/ A epoch 2030- 02- 21T06: 02: 03. 880
Event type XRgt
: No Uranus occs
Ri ng occs: geocentric, topocentrlc
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 3413241369472480128
2Mass ID (if avail able) 04505398+2231506

ICRS Star Coord at Epoch:

04h 50m 53.98374s +22: 31: 50. 50835s

42 2023

Uranus 2030-02-21T04:16:14 K13.83 G15.76
XRgt

2030-02-21T04:16:14.7100 : 04 50 53.9837 5: +22 31 50.508 C/A 2.931" PA 151.59 deg v_sky + 0.17 ks D 18.98 AU

Gredit: Styled after SORA/Lucky Star

Umnus20300221T041614 K1383 G1576

RWE (>1.4 is poor) 1.02

K magni t ude 13. 826

G magni t ude 15. 760

RP magni t ude 15. 108

BP magni t ude 16. 231

DUPf | ag 0

Di stance (au) 18. 983

fo (km 0. 000

g0 (km 0. 000

skypl ane vel . (knis) 0. 17

Sun- Target sep (deg) 101. 93

Sun- Mbon sep (deg) 117. 22 KA
B (ring opening deg) 81. 46

PA of pol e (deg) o -31.32

Pol e direction: RA (deg): 257.31100

Dec (deg): -15.17500

C/ A sky separation (") 2.953

C/ A sky separation (km 40662. 0 5
NAl F SPI CE kernel s RAJobs_Ul11+r gf 15. spk %
URKALLV1. spk E
uralll. bsp Z
I AU_URANUS for _RINGFIT.tpc

vgr 2. uralll. bsp

ural6l. bsp

vgr 2. ural6l. bsp

peph. ural60. bsp

earthstns_itrf93_040916. bsp

earth_720101_070426. bpc
earth_200101_990628_predi ct. bpc

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
Ri ng I/E urc b? alt alt-
epsilon | 2030-02- 20T03: 37: 47. 385 73.38 -26
| anbda | 2030- 02- 20T04: 34: 06. 985 62.66 -37
delta | 2030- 02- 20T06: 28: 29. 796 38.85 -59
ganma | 2030-02-20T20: 51: 20. 499 15.01 44
eta | 2030-02-20T21: 26: 02. 870 22.03 41
bet a | 2030-02-20T23: 05: 09. 083 42.61 28
al pha | 2030-02-21T00: 05: 10. 697 55.18 17
4 | 2030-02-21T02: 27: 03. 039 79.21 -11
5 | 2030-02-21T02: 58: 34. 420 78.27 -17
6 | 2030-02-21T03: 36: 05. 958 72.99 -25
No pl anet occul tations

6 E 2030- 02-21T08: 30: 22. 215 13.03 -66
5 E 2030-02-21T09: 08: 23. 612 5.58 -62
4 E 2030- 02-21T09: 39: 57. 149 -0.39x -57
al pha E 2030-02-21T11:52:56.187 -22.26x -32
bet a E 2030-02-21T12: 41: 58.560  -28.15x -22
eta E 2030-02-21T13:50:23.135 -33.28x -7
ganma E 2030-02-21T14:10: 05.313 -33.95x -3
delta E 2030-02-21T14: 38: 46. 805  -34.23x 2
| anbda E 2030-02-21T15:51: 15. 064  -31.25x 16
epsil on E 2030-02-21T16: 42:29.310 -26.33x 25
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-200 -100 100
HmmMmmmmmmMGMﬂmum
sun > -5.0 deg
sun radi us r-dot | at-geo | at-geodetic
10 51316. 61 -0.43
75 50026. 71 -0.34
20 48300. 35 -0.17
55x 47628. 18 -0.21
71x 47176. 12 -0.23
05x 45680. 02 -0.27
32x 44699. 36 -0.27
16 42570. 28 -0.21
74 42200. 86 -0.19
59 41806. 94 -0.15
33 41807. 17 0.15
53 42201. 18 0.19
89 42570. 25 0.21
39 44700. 73 0. 32
17 45679. 43 0.35
88 47176.12 0. 38
80x 47628. 90 0. 39
.08x 48300. 35 0. 39
40x 50026. 71 0. 40
77x 51234.41 0. 39

ﬁ
200



Uranus_2030- 02-21T04_16_14. 7100_PMO. t xt
Cccul tation predictions computed by rfrench@wel | esl ey. edu Sun Jun 11

target
target radius (km
C/ A epoch
Event type
: No Uranus 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:

Ur anus
25559. 00
2030-02-21T13: 18: 48. 650

XRgt

t opocentric

PMO
Purple Mn CObs.
32. 06667
118. 82089

0. 364
3413241369472480128
04505398+2231506

Nanki ng

04h 50m 53.98374s +22: 31: 50. 50835s

RWE (>1.4 is poor) 1.02

K magni t ude 13. 826

G magni t ude 15. 760

RP magni t ude 15. 108

BP magni t ude 16. 231

DUPf | ag 0

Di stance (au) 18. 988

fo (km 0. 000

g0 (km 0. 000

skypl ane vel . (knis) 0. 17

Sun- Target sep (deg) 101. 93

Sun- Mbon sep (deg) 115. 97 KA
B (ring opening deg) 81. 46

PA of pol e (deg) o -31.32

Pol e direction: RA (deg): 257.31100

Dec (deg): -15.17500

C/ A sky separation (") 3. 053

C/ A sky separation (km 42047. 4 5
NAl F SPI CE kernel s RAJobs_Ul11+r gf 15. spk %
URKALLV1. spk E
uralll. bsp Z
I AU_URANUS for _RINGFIT.tpc

vgr 2. uralll. bsp

ural6l. bsp

vgr 2. ural6l. bsp

peph. ural60. bsp

earthstns_itrf93_040916. bsp

earth_720101_070426. bpc
earth_200101_990628_predi ct. bpc

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
Ri ng I/E urc b? alt alt-
epsilon | 2030-02-20T07: 56: 22. 112 49.25 22
| anbda | 2030- 02- 20T08: 45: 04. 434 59.56 13
delta | 2030-02- 20T09: 53: 45. 143 73.37 -0
ganma | 2030-02-20T10: 22: 45. 122 78.14 -6
eta | 2030-02-20T10: 43: 25. 840 80.28 -10
bet a | 2030-02-20T12: 03: 53. 513 72.21 -28
al pha | 2030-02-20T13: 21: 27. 086 56.39 -44
4 | 2030-02-21T12: 47: 56. 598 62.59 -37
No pl anet occul tations

4 E 2030-02-21T13: 49: 13. 445 49.66 -49
al pha E 2030-02-21T17:10: 27. 431 7.79 -65
bet a E 2030-02-21T17: 56: 30. 955 -1.11x -58
eta E 2030-02-21T18:55:31. 168  -11.77x -47
ganma E 2030-02-21T19: 11: 32. 572  -14.47x -44
delta E 2030-02-21T19: 34: 07.912  -18.11x -40
| anbda E 2030-02-21T20: 27: 34. 412  -25.73x -28
epsil on E 2030-02-21T21: 01: 28.208  -29.64x -21

11:19: 47 2023

Uranus 2030-02-21T04:16:14 K13.83 G15.76
XRgt

2030-02-21T04:16:14.7100 : 04 50 53.9837 5: +22 31 50.508 C/A 2.931" PA 151.59 deg v_sky + 0.17 ks D 18.98 AU

Gredit: Styled after SORA/Lucky Star

Umnus20300221T041614 K1383 G1576
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-200 -100 100
HmmMmmmmmmMGMﬂmum
sun > -5.0 deg
sun radi us r-dot | at-geo | at-geodetic
63x 51313.95 -0.45
34x 50026.71 -0.44
56x 48300. 35 -0.40
61 47628. 10 -0.37
. 96 47176. 12 -0.35
00 45680. 54 -0.26
14  44695.92 -0.16
08 42562. 73 -0.04
47 42562. 53 0.04
31 44705. 15 0.32
71 45678. 17 0.38
81 47176. 12 0. 46
62 47629. 37 0.48
02 48300. 35 0.51
84  50026.71 0.57
66 51212. 34 0. 60



Ur anus_2030- 02- 21T04_16_14. 7100_KPNO. t xt

Cccul tation predictions computed by rfrench@wel | esl ey. edu Sun Jun 11 11:21:59 2023
target Ur anus Uranus 2030-02-21T04:16:14 K13.83 G15.76
target radius (km 25559. 00 ks
C/ A epoch 2030- 02- 21T05: 42: 50. 170
Event type XRgt
: No Uranus occs
Ri ng occs: geocentric, topocentrlc
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 3413241369472480128
2Mass ID (if avail able) 04505398+2231506

ICRS Star Coord at Epoch:

04h 50m 53.98374s +22: 31: 50. 50834s

RWE (>1.4 is poor) 1.02

K magni t ude 13. 826

G magni t ude 15. 760

RP magni t ude 15. 108

BP magni t ude 16. 231 e st sommn o
DUPf | ag 0

Di stance (au) 18. 983

fO (km 0. 000

g0 (km 0. 000

skypl ane vel . (knis) 0.17 ‘ “‘}yanu520300221T94161A‘KTQSS G1§?6
Sun-Target sep (deg) 101. 93 90/ ‘

Sun- Moon sep (deg) 117. 23 ARTF | ]
B (ring opening deg) 81. 46 MCR PM@AJ L,

PA of pole (deg) : -31.32 r (it w' |‘ Tt 1
Pole direction: RA (deg): 257.31100 60 WITHIT Y Il “ -
Dec (deg): -15.17500 ] | i 5‘ 1| 3 3

C A sky separation (") 2.943 t “‘J ‘ ‘l A r ‘ ‘ il
C/ A sky separation (km 40512. 6 gi  SAABATSO / , ‘/ Iw‘/ , / 1
NAl F SPI CE kernel s RAJobs_Ul11+r gf 15. spk - 30450 RIO ‘ ‘ ‘ |
URKALLV1. spk 3 1 ‘ '/“ ’1 \'

uralll. bsp H Pl ~ \ \h “ “

I AU_URANUS_f or _RI NGFI T. t pc , y‘v.‘lr"' " ‘ V

vgr 2. uralll. bsp L o Wi

ural6l. bsp Un - 7
vgr2. ural6l. bsp . A Ai’"%tﬁ Ml b ]
peph. ural6o. bsp VubE Pl ..T::'y:: e g e i

eart hSt ns_l t rf 93_040916. bSp : :{‘ l&l H‘l’l ]l"l{: 1894 llvfrlllllll;ﬂ:r:':llh;'hllﬁ
earth_720101_070426. bpc B0 R A %M i 0
earth_200101_990628_predi ct. bpc 200 100 100 200
pg3f 0000r . bsp Hours from 2030-02- 21T04 16:14.7100 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

epsi |l on I 2030-02-20T03: 23: 11. 714 72.97 -27.56 51315. 28 -0.43

| ambda I 2030-02-20T04: 19: 13. 611 61.73 -39.33 50026. 71 -0.34

delta I 2030- 02- 20T06: 14: 33. 452 37.26 -61.25 48300. 35 -0.16

ganmma I 2030-02-20T20: 31: 50. 480 14. 90 45. 76x 47628. 19 -0.21

eta I 2030-02-20T21: 05: 36. 151 21.82 42.86x 47176.12 -0.23

bet a I 2030-02-20T22: 42: 22. 401 42.19 29.17x 45680. 01 -0.27

al pha I 2030-02-20T23: 40: 58. 636 54. 66 18.51x 44699. 36 -0.28

4 I 2030-02-21T01: 57: 59. 455 80. 04 -9.34 42570. 31 -0.22

5 I 2030-02-21T02: 27: 41. 589 80.35 -15.63 42200. 91 -0.20

6 I 2030-02-21T03: 02: 13. 617 76.01 -22.96 41806. 96 -0.17

No pl anet occul tations

6 E 2030-02-21T08: 27: 07. 730 9.03 -66.07 41807. 27 0.16

5 E 2030-02-21T09: 02: 28. 326 2.11x -61.41 42201. 40 0. 20

4 E 2030-02-21T09: 32: 30. 780 -3.57x -56.39 42570. 38 0. 22

al pha E 2030-02-21T11: 42: 34. 068 -24.76x -30.35 44700. 68 0. 32

bet a E 2030-02-21T12: 31: 18. 124 -30.41x -20.01 45679. 44 0.35

eta E 2030-02-21T13: 39: 44. 084 -35.05x -5.51 47176.12 0. 38

gamma E 2030-02-21T13: 59: 32. 280 -35.53x -1.37x 47628.90 0. 38

delta E 2030-02-21T14: 28: 27. 224 - 35. 50x 4.62x 48300. 35 0. 39

| ambda E 2030-02-21T15: 41: 57. 721 -31.58x 19.23x 50026.71 0. 39

epsi |l on E 2030-02-21T16: 34: 24. 221 -25.91x 28.81x 51233.35 0. 38



Uranus_2030- 02-21T04_16_14. 7100_MCD. t xt
Cccul tation predictions computed by rfrench@wel | esl ey. edu Sun Jun 11 11:24:12 2023

target Ur anus
target radius (km 25559. 00
C/ A epoch 2030- 02- 21T05: 14: 59. 610
Event type XRgt
: No Uranus occs
Ri ng occs: geocentric, topocentric
oserver code MCD
Location McDonald Cbs. 2.7m
Latitude (deg) 30. 67158
E. Longitude (deg) 255. 97844
Al titude (km 2.075
Gai a source |ID 3413241369472480128
2Mass ID (if avail able) 04505398+2231506

ICRS Star Coord at Epoch:

04h 50m 53.98374s +22: 31: 50. 50834s

Uranus 2030-02-21T04:16:14 K13.83 G15.76
XRgt

2030-02-21T04:16:14.7100 : 04 50 53.9837 5: +22 31 50.508 C/A 2.931" PA 151.59 deg v_sky + 0.17 ks D 18.98 AU

Gredit: Styled after SORA/Lucky Star

Umnus20300221T041614 K1383 G1576

RWE (>1.4 is poor) 1.02

K magni t ude 13. 826

G magni t ude 15. 760

RP magni t ude 15. 108

BP magni t ude 16. 231

DUPf | ag 0

Di stance (au) 18. 982

fo (km 0. 000

g0 (km 0. 000

skypl ane vel . (knis) 0. 17

Sun- Target sep (deg) 101. 93

Sun- Mbon sep (deg) 117. 22 KA
B (ring opening deg) 81. 46

PA of pol e (deg) o -31.32

Pol e direction: RA (deg): 257.31100

Dec (deg): -15.17500

C/ A sky separation (") 2.933

C/ A sky separation (km 40384. 6 5
NAl F SPI CE kernel s RAJobs_Ul11+r gf 15. spk %
URKALLV1. spk E
uralll. bsp Z
I AU_URANUS for _RINGFIT.tpc

vgr 2. uralll. bsp

ural6l. bsp

vgr 2. ural6l. bsp

peph. ural60. bsp

earthstns_itrf93_040916. bsp

earth_720101_070426. bpc
earth_200101_990628_predi ct. bpc

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
Ri ng I/E urc b? alt alt-
epsilon | 2030-02- 20T03: 05: 08. 319 71.13 -30
| anbda | 2030- 02-20T04: 01: 54. 186 59.20 -42
delta | 2030- 02- 20T06: 04: 33. 102 32.79 -65
ganma | 2030-02-20T20: 06: 21. 940 15.48 46
eta | 2030-02-20T20: 38: 46. 973 22.22 43
bet a | 2030-02-20T22: 12: 34.573 42.21 29
al pha | 2030-02-20T23: 09: 37. 639 54.52 19
4 | 2030-02-21T01: 22: 16. 650 80.62 -8
5 | 2030-02-21T01: 50: 33. 792 81.95 -14
6 | 2030-02-21T02: 22: 58. 021 78.32 -21
No pl anet occul tations

6 E 2030-02-21T08: 12: 42. 464 5.40 -65
5 E 2030- 02-21T08: 46: 25. 499 -1.19x -59
4 E 2030- 02-21T09: 15: 32. 236 -6.68x -54
al pha E 2030-02-21T11:24:18.701  -27.34x -27
bet a E 2030-02-21T12:13:16.190 -32.72x -17
eta E 2030-02-21T13:22:29.939 -36.69x -2
ganma E 2030-02-21T13:42:38.821  -36.92x 1
delta E 2030-02-21T14:12:10.285  -36. 44x 7
| anbda E 2030-02-21T15:27:54.870 -31.19x 22
epsil on E 2030-02-21T16: 22: 43. 738  -24.42x 32

907\“““ I T
MCR, PM@AJ (i |
I I R e i
60 THITHIL ‘ u\"‘ il
I A 5 I | | !
| | [ | |
el W uUU\/
SAABATSO ‘
3% " RIO ‘ ‘ ‘ ‘ ‘
l | r/u ’1 '
‘ﬂ“ e
\
\l/ “ ’\ ,"”Fh' " “ ‘ “H'
0 .:’.;7
vy s "
. A ":,lft.r’#r}; AL A
Wi by § o Ath h“ oy o bl Y by hi(,
L g J\ INIrh SUIOH lhll Iwihi\ u‘n‘li ;.ﬁ‘m: 'I,"q’.:j
!H#immm§ Iy %muﬁmmqw
B0 :.R, "'\";"M’.‘ R ot A
-200 -100 100
meMmmmmmmMGMﬂmum
sun > -5.0 deg
sun radi us r-dot | at-geo | at-geodetic
.28 51314. 41 -0.43
.33 50026. 71 -0.33
.22 48300. 35 -0.14
63x 47628. 20 -0.22
60x 47176.12 -0.24
83x 45680. 02 -0.28
27x 44699. 33 -0.29
04 42570. 44 -0.23
10 42201. 13 -0.21
.07 41807. 06 -0.18
20 41807. 48 0.18
91 42201. 88 0. 20
58 42570. 66 0.23
90 44700. 56 0. 32
36 45679. 47 0.35
54x 47176. 12 0. 37
. 71x 47628. 89 0. 38
. 85x 48300. 35 0. 38
91x 50026. 71 0. 37
76x 51232.20 0. 36

ﬁ
200



Ur anus_2030- 02- 21T04_16_14. 7100_TEN. t xt

Cccul tation predictions computed by rfrench@wel | esl ey. edu Sun Jun 11 11:26:20 2023
target Ur anus Uranus 2030-02-21T04:16:14 K13.83 G15.76
target radius (km 25559. 00 ks
C/ A epoch 2030- 02- 20T23: 49: 10. 530
Event type XRgt
: No Uranus occs
Ri ng occs: geocentric, topocent ric
oserver code TEN
Location Tei de bs./Tenerife
Latitude (deg) 28. 30050
E. Longitude (deg) 343. 48909
Al titude (km 2.395
Gai a source |ID 3413241369472480128
2Mass ID (if avail able) 04505398+2231506
ICRS Star Coord at Epoch: 04h 50m 53.98374s +22: 31: 50. 50834s
RWE (>1.4 is poor) 1.02
K magni t ude 13. 826
G magni t ude 15. 760
RP magni t ude 15. 108
BP magni t ude 16. 231 e st sommn o
DUPf | ag 0
Di stance (au) 18. 979
fo (km 0. 000
g0 (km 0. 000
skypl ane vel . (knis) 0.17 . ‘U‘ranus 203‘0 -02- 21T04 1‘6 1‘4‘ P‘(1‘3‘83 G15 76
Sun-Target sep (deg) 101. 93 90/ ‘ ‘
Sun- Mbon sep (deg) 116. 31 ARTF |
B (ring opening deg) 81. 46 MCR PM@’AL! L, |
PA of pole (deg) : -31.32 r (it "' | | Tt
Pole direction: RA (deg): 257.31100 60 WITHIT Y “ Wi
Dec (deg): -15.17500 ] ; i 5““‘;‘ 3 3
C A sky separation (") 2. 966 ‘c ‘ “w‘ ‘ | ' “‘ ‘ ‘
C/ A sky separation (km 40820. 2 E}  SAAGATSO, / , ‘/ I w / , /
NAl F SPI CE kernel s RAJobs_Ul11+r gf 15. spk - 30780 RIO ‘ ‘ ‘
URKALLV1. spk 3 1 ‘ '/“ ’1 \'
uralll. bsp H Pl ~ \ \ ¢ ‘\ |\
I AU_URANUS_f or _RI NGFI T. t pc u, y‘v.‘lr"' " ‘ w
vgr 2. uralll. bsp o
ural6l. bsp Un - 7
v " "
vgr2. ural6l. bsp . A AR A’r};t{f Ml b -
peph. ural60. bsp LA .I::"H.‘ i, [t Yoo ot
earthstns_itrf93_040916. bsp r N f‘i" w0 A l i o vt b :ﬁ.‘v‘”"ﬁ..ﬁ'?'ﬂnj ]
earth_720101_070426. bpc a0l in ﬁ %M Er i S
earth_200101_990628_predi ct. bpc 200 100 100 200
pg3f 0000r . bsp Hours from 2030-02- 21T04 16:14.7100 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 | 2030-02-20T11:58:45.992 -12.71x 46.42x 51333.00 -0.15
| anbda | 2030-02-20T13: 45: 31. 865 8.16  50.59x 50026.71 -0.25
delta | 2030-02- 20T15: 25: 04. 874 29.26  40.68x 48300.35 -0.32
ganma | 2030-02-20T15:59: 17. 147 36.71 35.22x 47628.21 -0.33
eta | 2030-02-20T16: 21: 38. 174 41.61 31.30x 47176.12 -0.34
bet a | 2030-02-20T17: 34: 27. 794 57.68 17.23x 45680. 18 -0.34
al pha | 2030-02-20T18: 23: 42. 914 68. 51 6.99x 44698. 35 -0.32
4 | 2030-02-20T20: 31: 38. 971 80.11 -20.81 42573.31 -0.22
5 | 2030-02-20T21: 02: 25. 581 73.88 -27.59  42206.28 -0.19
6 | 2030-02-20T21: 41: 30. 841 65.41 -36.17  41809.49 -0.14
No pl anet occul tations
6 E 2030-02-21T02: 11: 29. 141 6.93 -68.64 41811.02 0.12
5 E 2030-02-21T02: 59: 48. 107 -2.77x -60.68  42210. 27 0. 15
4 E 2030-02-21T03: 38: 56. 920  -10.26x -52.94  42575.72 0. 17
al pha E 2030-02-21T06: 31: 12. 293  -35.52x -15.53  44698. 04 0. 23
bet a E 2030-02-21T07:39:45.717 -39.18x -0.56x 45680.03 0.24
eta E 2030-02-21T09: 23: 55. 653  -34.78x 21.22x 47176.12 0. 23
ganma E 2030-02-21T09: 57: 23. 457  -31.10x 27.74x 47628.71 0. 22
delta E 2030-02-21T10:51:22.116  -23.51x 37.34x 48300. 35 0.19
| anbda E 2030-02-21T23: 11: 11. 987 44.75 -55.02 50026.71 0. 22
epsil on E 2030- 02-22T00: 18: 31. 023 30.02 -67.10 51164.65 0.34



Ur anus_2030- 02- 21T04_16_14. 7100_| RTF. t xt

Cccul tation predictions computed by rfrench@wel | esl ey. edu Sun Jun 11 11:28:28 2023
target Ur anus Uranus 2030-02-21T04:16:14 K13.83 G15.76
target radius (km 25559. 00 ks
C/ A epoch 2030- 02- 21T08: 23: 54. 560
Event type XRgt
: No Uranus occs
Ri ng occs: geocentric, topocentrlc
oserver code | RTF
Location Mauna Keal/ | RTF
Latitude (deg) 19. 82622
E. Longitude (deg) 204. 52800
Al titude (km 4.168
Gai a source |ID 3413241369472480128
2Mass ID (if avail able) 04505398+2231506

ICRS Star Coord at Epoch:

04h 50m 53.98374s +22: 31: 50. 50835s

RWE (>1.4 is poor) 1.02

K magni t ude 13. 826

G magni t ude 15. 760

RP magni t ude 15. 108

BP magni t ude 16. 231 e st sommn o
DUPf | ag 0

Di stance (au) 18. 985

fO (km 0. 000

g0 (km 0. 000

skypl ane vel . (knis) 0.17 ‘ “‘}yanu520300221T94161A‘KTQSS G1§?6
Sun-Target sep (deg) 101. 93 90/ ‘

Sun- Moon sep (deg) 117. 02 ARTF | ]
B (ring opening deg) 81. 46 MCR PM@AJ L,

PA of pole (deg) : -31.32 r (it w' |‘ Tt 1
Pole direction: RA (deg): 257.31100 60 WITHIT Y Il “ -
Dec (deg): -15.17500 ] | i 5““‘;‘ 3 3

C A sky separation (") 2.854 t “‘J ‘ ‘l A r ‘ ‘ il
C/ A sky separation (km 39295. 0 gi  SAABATSO / , ‘/ Iw‘/ , / 1
NAl F SPI CE kernel s RAJobs_Ul11+r gf 15. spk - 30450 RIO ‘ ‘ ‘ |
URKALLV1. spk 3 1 ‘ '/“ ’1 \'

uralll. bsp H Pl ~ \ \h “ “

I AU_URANUS_f or _RI NGFI T. t pc , y‘v.‘lr"' " ‘ V

vgr 2. uralll. bsp L o Wi

ural6l. bsp Un - 7
vgr2. ural6l. bsp . b :"F,l,ﬁ:’y'.,',".?":,lfrr’#’y*"i’tﬁ Ml b ]
peph. ural60. bsp I R ..:ry:: *'ﬁ‘.;‘::ﬁa,? e ]
eart hSt ns_l t rf 93_040916. bSp : :(" l 'M‘l’l lllill |l ! il rfrﬂ‘"l'l‘:l?:r:‘:’lh;’:llllﬁ
earth_720101_070426. bpc B0 R ﬁ %M i 0
earth_200101_990628_predi ct. bpc 200 100 100 200
pg3f 0000r . bsp Hours from 2030-02- 21T04 16:14.7100 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

epsi |l on I 2030-02-20T04: 14: 46. 516 75.90 1.15x 51297.52 -0.54

| ambda I 2030- 02-20T04: 55: 28. 323 84. 83 -8.27 50026. 71 -0.50

delta I 2030-02- 20T05: 57: 56. 270 79.30 -22.88 48300. 35 -0.42

ganmma I 2030- 02-20T06: 26: 09. 423 72.86 -29.51 47628. 22 -0.38

eta I 2030-02-20T06: 47: 10. 015 68.01 -34.45 47176.12 -0.34

bet a I 2030-02-20T08: 21: 38. 923 46.17 -56.58 45680. 53 -0.19

al pha I 2030-02-21T01: 26: 32. 493 38. 00 38.13x 44700. 98 -0.27

4 I 2030-02-21T03: 32: 55. 606 67.17 10. 82x 42566. 80 -0.28

5 I 2030-02-21T03: 56: 12. 213 72.54 5.51x 42195.10 -0.27

6 I 2030-02-21T04: 20: 30. 230 78.10 -0.08x 41804. 50 -0.25

No pl anet occul tations

6 E 2030-02-21T12: 19: 08. 338 -7.67x -63.35 41804. 29 0.28

5 E 2030-02-21T12: 40: 27. 023 -12.09x -58. 49 42194. 08 0.31

4 E 2030-02-21T13: 00: 17. 397 -16. 11x -53.91 42565. 79 0.33

al pha E 2030-02-21T14: 34: 48. 802 -33.50x -31.74 44703. 26 0.42

bet a E 2030-02-21T15: 12: 01. 258 -39.08x -22.98 45678. 72 0. 45

eta E 2030-02-21T16: 05: 06. 811 -45.01x -10.54 47176.12 0. 49

gamma E 2030-02-21T16: 20: 29. 807 -46. 15x  -6.95 47629. 19 0. 49

delta E 2030-02-21T16: 42: 51. 857 -47.27x -1.76x 48300. 35 0.50

| ambda E 2030-02-21T17: 38: 53. 310 -47.04x 11.10x 50026.71 0.52

epsi |l on E 2030-02-21T18: 17: 01. 964 -44.46x 19.68x 51218. 27 0.53



Ur anus_2030- 02- 21T04_16_14. 7100_KAV. t xt

Cccul tation predictions computed by rfrench@wel | esl ey. edu Sun Jun 11 11:30:35 2023
target Ur anus Uranus 2030-02-21T04:16:14 K13.83 G15.76
target radius (km 25559. 00 ks
C/ A epoch 2030- 02- 20T17: 50: 07. 310
Event type XRgt
: No Uranus 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 3413241369472480128
2Mass ID (if avail able) 04505398+2231506

ICRS Star Coord at Epoch:

04h 50m 53.98374s +22: 31: 50. 50834s

RWE (>1.4 is poor) 1.02

K magni t ude 13. 826

G magni t ude 15. 760

RP magni t ude 15. 108

BP magni t ude 16. 231 e st sommn o
DUPf | ag 0

Di stance (au) 18. 974

f0 (km 0. 000

g0 (km 0. 000

skypl ane vel . (kni's) 0.17 _ Uranus 2030-02-21T04:16:14 K13.83 G15.76 _
Sun-Target sep (deg) 101. 93 90/ ‘ ‘

Sun- Moon sep (deg) 115. 45 ARTF | ]
B (ring opening deg) 81. 46 MCR PM@’AL! L, |

PA of pole (deg) : -31.32 r (it "' | | Tt 1
Pole direction: RA (deg): 257.31100 60 WITHIT Y “ Wi -
Dec (deg): -15.17500 ] | i 5““‘;‘ 3 3

C A sky separation (") 2.954 ‘c ‘ “w‘ ‘ | ' “‘ ‘ ‘ il
C/ A sky separation (km 40652. 0 RS SAABATSO / , ‘/ I w / , / 1
NAl F SPI CE kernel s RAJobs_Ul11+r gf 15. spk % 30780 RIO ‘ ‘ ‘ |
URKALLV1. spk 3 1 ‘ '/“ ’1 \'

uralll. bsp H Pl ~ \ \ ¢ ‘\ |\

I AU_URANUS_f or _RI NGFI T. t pc u, y‘v.‘lr"' " ‘ w

vgr 2. uralll. bsp o

ural6l. bsp Un -J’;J‘ 7
vgr2. ural6l. bsp L Vi bR I}A»ﬁ,t& Ud- 'M. dodss 1;},/»51 i
peph. ural60. bsp ueh '3’5’55{/»',' - "i’.»,t}h?‘ o "";',."’”}m"" o
earthstns_itrf93_040916. bsp r NI f‘i" u'-’.:‘ l"l"""l' l"’; ‘ ",uﬁ‘ ":ﬁ:;;ﬁ'ﬂ;.;’::i 1
earth_720101_070426. bpc W EEEAEARY %M F T
earth_200101_990628_predi ct. bpc 200 100 100 200
pg3f 0000r . bsp Hours from 2030-02- 21T04 16:14.7100 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

epsi |l on I 2030-02-20T08: 38: 21. 332 18. 97 55.93x 51300. 14 -0.40

| ambda I 2030-02-20T09: 28: 55. 371 30. 65 45.94x 50026. 71 -0.43

delta I 2030-02-20T10: 33: 22. 777 45. 55 31. 76x 48300. 35 -0.45

ganmma I 2030-02-20T10: 58: 05. 235 51. 23 26.09x 47628. 44 -0.45

eta I 2030-02-20T11: 14: 47. 829 55. 05 22.22x 47176. 12 -0.45

bet a I 2030-02-20T12: 11: 38. 770 67. 66 8.83x 45679. 96 -0.42

al pha I 2030-02-20T12: 51: 37. 790 75.50 -0.71x 44699. 04 -0.39

4 I 2030-02-20T14: 38: 21. 204 71.88 -26.48 42572. 85 -0.26

5 I 2030-02-20T15: 03: 49. 316 66.59 -32.66 42205. 77 -0.23

6 I 2030-02-20T15: 35: 14. 402 59.67 -40.31 41809. 39 -0.18

No pl anet occul tations

6 E 2030- 02-20T20: 33: 29. 427 -8.51x -66.63 41812. 56 0.13

5 E 2030-02-21T16: 46: 16. 280 42.53 -57.62 42181. 49 0. 09

4 E 2030-02-21T17: 35: 31. 871 31.14 -69.63 42557. 29 0.17

al pha E 2030-02-21T19: 42: 32. 301 2.00x -78.92 44708. 43 0. 39

bet a E 2030-02-21T20: 20: 18. 771 -6.46x -69.76 45677. 04 0. 46

eta E 2030-02-21T21: 10: 06. 439 -17. 34x -57.62 47176.12 0.54

gamma E 2030-02-21T21: 23: 45. 721 -20. 25x -54.28 47629. 73 0. 56

delta E 2030-02-21T21: 43: 02. 720 -24.30x -49.58 48300. 35 0.59

| ambda E 2030-02-21T22: 28: 50. 619 -33.48x -38.41 50026. 71 0. 66

epsi |l on E 2030-02-21T22: 57: 13. 516 -38.76x -31.49 51183. 77 0.70



Ur anus_2030- 02- 21T04_16_14. 7100_RI O. t xt

Cccul tation predictions computed by rfrench@wel | esl ey. edu Sun Jun 11 11:32:40 2023
target g (k) Ur anus Uranus 2030-02-21T<>)(;;'e:|4 K13.83 G15.76
target radius 25559. 00
C/ A epoch 2030- 02-21T01: 33: 36. 570
Event type XRgt
: No Uranus occs
Ri ng occs: geocentric, topocentrlc
oserver code R O
Location Ri o de Janeiro
Latitude (deg) -22.89506
E. Longitude (deg) 316. 77708
Al titude (km 0. 033
Gai a source |ID 3413241369472480128
2Mass ID (if avail able) 04505398+2231506
ICRS Star Coord at Epoch: 04h 50m 53.98374s +22: 31: 50. 50834s
RWE (>1.4 is poor) 1.02
K magni t ude 13. 826
G magni t ude 15. 760
RP magni t ude 15. 108
BP magni t ude 16. 231 e st sommn o
DUPf | ag 0
Di stance (au) 18. 980
fo (km 0. 000
g0 (km 0. 000
skypl ane vel . (knis) 0.17 ‘ “‘}yanu520300221T94T614‘KTQSS G1§76
Sun-Target sep (deg) 101. 93 90/ ‘
Sun- Moon sep (deg) 116. 41 ARTF | ]
B (ring opening deg) 81. 46 MCR PM@AJ L,
PA of pole (deg) : -31.32 r (it w' |‘ Tt 1
Pole direction: RA (deg): 257.31100 60 WITHIT Y Il “ -
Dec (deg): -15.17500 ] ; i 5‘ 1| 3 3
C A sky separation (") 2.595 r “‘J ‘ ‘l A r ‘ ‘ il
C/ A sky separation (km 35718. 8 gi  SAABATSO / , ‘/ Iw‘/ , / 1
NAl F SPI CE kernel s RAJobs_Ul11+r gf 15. spk - 30450 RIO ‘ ‘ ‘ |
URKALLV1. spk 3 1 ‘ '/“ ’1 \'
uralll. bsp H Pl ~ \ \h “ “
I AU_URANUS_f or _RI NGFI T. t pc , y‘v.‘lr"' " ‘ V
vgr 2. uralll. bsp L o Wi
ural6l. bsp Un uf;’ﬁ 7
vgr2. ural6l. bsp . A Ai’"%tﬁ Ml b ]
peph. ural6o. bsp VubE Pl ..T::'y:: e g e i
ear t hst ns_| trf 93—040916 bSp : :{l :&l Ml‘h l"u{: 194! l"”ﬂullﬁﬂrh‘l;li;’ha
earth_720101_070426. bpc B0 R A %M i 0

earth_200101_990628_predi ct. bpc 200 100 100 200
pg3f 0000r . bsp Hours from 2030-02- 21T04 16:14.7100 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 | 2030-02-19T23: 01: 51. 927 41.03 -21.25 51256.49 -0.59

| anbda | 2030-02-19T23: 38: 54. 678 36.96 -28.98 50026.71 -0.52

delta | 2030- 02- 20T00: 41: 02. 355 27.73 -40.93  48300.35 -0.40

ganma | 2030-02-20T01: 10: 52. 374 22.54 -45.95 47628.71 -0.35

eta | 2030-02- 20T01: 34: 08. 947 18.24 -49.39  47176.12 -0.30

bet a | 2030-02-20T03: 51: 36. 661 -9.95x -54.56  45680.01 -0.07

al pha | 2030-02-20T16: 01: 02. 043 -4.69x 72.28x 44701.51 -0.27

4 | 2030-02-20T17: 56: 30. 901 18.70 47.73x 42565.94 -0.34

5 | 2030-02-20T18: 14: 54. 462 22.10 43.53x 42193.75 -0.35

6 | 2030-02-20T18: 33: 02. 656 25.33 39.37x 41803.97 -0.35

No pl anet occul tations

6 E 2030-02-21T09: 29: 01. 015  -87.42x 9.17x 41802.59 0. 33

5 E 2030-02-21T09: 48: 01.284  -88.17x 13.52x 42189. 28 0. 33

4 E 2030-02-21T10: 07: 06.309  -83.77x 17.90x 42562. 36 0. 33

al pha E 2030-02-21T11:56:43.249 -58.48x 43.12x 44706.58 0.31

bet a E 2030-02-21T12:51: 15. 476  -46.00x 55.45x 45677.40 0. 28

eta E 2030-02-21T14: 34:52. 409 -22.64x 75.52x 47176.12 0. 20

ganma E 2030-02-21T15:17:45.922  -13.19x 77.33x 47629.90 0. 16

delta E 2030-02-21T22:17: 22. 653 43.66 -11.98  48300. 35 0.04

| anbda E 2030- 02-22T01: 18: 01. 836 19.79 -47.66 50026.71 0.31

epsil on E 2030- 02- 22T02: 08: 44. 632 9.96 -54.12 51108.30 0.41



Uranus_2030- 02-21T04_16_14. 7100_ESO. t xt
Cccul tation predictions computed by rfrench@wel | esl ey. edu Sun Jun 11 11:34:49 2023

target Ur anus Uranus 2030-02-21T04:16:14 K13.83 G15.76
target radius (km 25559. 00 ks
C/ A epoch 2030- 02- 21T03: 18: 06. 640
Event type XRgt
: No Uranus occs
Ri ng occs: geocentric, topocentrlc
oserver code ESO
Locati on Eur opean Sout hern Cbs. (3.6m

Latitude (deg)

-29. 26097

E. Longitude (deg) 289. 26831

Altitude (km 2. 400

Gai a source ID 3413241369472480128

2Mass ID (if avail able) 04505398+2231506

ICRS Star Coord at Epoch: 04h 50m 53.98374s +22: 31: 50. 50834s

RWE (>1.4 is poor) 1.02

K magni t ude 13. 826

G magni t ude 15. 760

RP magni t ude 15. 108

BP magni t ude 16. 231 e st sommn o
DUPf | ag 0

Di stance (au) 18. 981

f0 (km 0. 000

g0 (km 0. 000

skypl ane vel . (kni's) 0.17 _ Uranus 2030-02-21T04:16:14 K13.83 G15.76 _
Sun-Target sep (deg) 101. 93 90/ ‘

Sun- Moon sep (deg) 116. 68 ARTF | ]
B (ring opening deg) 81. 46 MCR PM@AJ L,

PA of pole (deg) : -31.32 r (it w' |‘ Tt 1
Pole direction: RA (deg): 257.31100 60 WITHIT Y Il “ -
Dec (deg): -15.17500 ] ; i 5‘ 1| 3 3

C A sky separation (") 2.555 r “‘J ‘ ‘l A r ‘ ‘ il
C/ A sky separation (km 35169. 0 RS SAABATSO / , ‘/ Iw‘/ , / 1
NAl F SPI CE kernel s RAJobs_Ul11+r gf 15. spk 2'30430 RIO ‘ ‘ ‘ |
URKALLV1. spk 3 1 ‘ '/“ ’1 \'

uralll. bsp H Pl ~ \ \h “ “

I AU_URANUS_f or _RI NGFI T. t pc , y‘v.‘lr"' " ‘ V

vgr 2. uralll. bsp L o Wi

ural6l. bsp Un uf;’ﬁ 7
vgr2. ural6l. bsp . b :",l,ﬁ:’y'.,',".?":,lfrr’#’r},'tﬁ Ml b ]
peph. ural60. bsp I R ..:ry:: *'M.;':ma,? e ]
ear t hst ns_| trf 93—040916 bSp : :{l L lHllh ]l'u 'R Il a u ,th“l"” I:ﬂl.r:l:ui;:;llllﬁ
earth_720101_070426. bpc B0 RN “Jﬁ i 0

earth_200101_990628_predi ct. bpc 200 100 100 200
pg3f 0000r . bsp Hours from 2030-02- 21T04 16:14.7100 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 | 2030-02-19T23: 42: 31. 689 38.30 -4.47x 51249.41 -0.63

| anbda | 2030-02- 20T00: 16: 24. 483 37.40 -11.54 50026.71 -0.58

delta | 2030-02-20T01: 09: 40. 173 33.57 -22.21  48300. 35 -0.50

ganma | 2030-02-20T01: 33: 00. 832 31.08 -26.65 47628.88 -0.46

eta | 2030-02-20T01: 49: 58. 085 29.01 -29.76  47176.12 -0.43

bet a | 2030-02-20T02: 57: 17. 287 19.05 -40.69  45679.45 -0.31

al pha | 2030-02-20T04: 01: 32. 923 7.67 -47.84  44700. 34 -0.20

4 | 2030-02-20T18: 43: 08. 777 3.30x 59.06x 42565.57 -0.28

5 | 2030-02-20T19: 05: 25. 655 7.54  54.75x 42192.99 -0.29

6 | 2030-02-20T19: 26: 46. 251 11.48  50.44x 41803.61 -0.30

No pl anet occul tations

6 E 2030-02-21T11:17: 48.455  -82.93x 9.67x 41801. 23 0. 37

5 E 2030-02-21T11: 34:41.417 -83.38x 13.34x 42185.68 0. 37

4 E 2030-02-21T11:51:43.779 -81.83x 17.05x 42560.00 0. 37

al pha E 2030-02-21T13:27:44.540 -62.70x 37.94x 44707.88 0. 36

bet a E 2030-02-21T14:13: 04. 461 -52.80x 47.55x 45677.00 0. 35

eta E 2030-02-21T15:30: 22. 677 -35.92x 62.52x 47176.12 0. 30

ganma E 2030-02-21T15:56:48.144  -30.21x 66.65x 47629.93 0. 28

delta E 2030-02-21T16: 40: 18. 646  -20.92x 70.89x 48300. 35 0.24

| anbda E 2030-02-21T19: 47: 14. 526 15.80 45.96x 50026.71 0. 08

epsil on E 2030- 02- 22T00: 37: 02. 728 35.70 -16.20 51099.92 0.13



Ur anus_2030- 02- 21T04_16_14. 7100_AAT. t xt

Cccul tation predictions conputed by rfrench@wel | esl ey. edu Sun Jun 11 11: 36:

target
target radius (km
C/ A epoch
Event type
: No Uranus 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:

Ur anus
25559. 00
2030- 02-21T11: 36: 00. 33

XRgt

t opocentric

AAT
Si ding Spring (AAT)
-31.27703
149. 06608

1.164
3413241369472480128
04505398+2231506

0

04h 50m 53.98374s +22: 31: 50. 50835s

59 2023

Uranus 2030-02-21T04:16:14 K13.83 G15.76
XRgt

RWE (>1.4 is poor) 1.02

K magni t ude 13. 826

G magni t ude 15. 760

RP magni t ude 15. 108

BP magni t ude 16. 231 e st sommn o
DUPf | ag 0

Di stance (au) 18. 987

fO (km 0. 000

g0 (km 0. 000

skypl ane vel . (knis) 0.17 o ‘U‘ranus 203‘0 -02- 21T04 1‘6 1‘4‘ P‘(1‘3‘83 G15 ?6
Sun-Target sep (deg) 101. 93 90/ ‘

Sun- Moon sep (deg) 115. 98 ARTF | ]
B (ring opening deg) 81. 46 MCR PM@AJ L,

PA of pole (deg) : -31.32 r (it w' |‘ Tt 1
Pole direction: RA (deg): 257.31100 60 WITHIT Y Il “ -
Dec (deg): -15.17500 ] ; i 5‘ 1| 3 3

C A sky separation (") 2. 640 r “‘J ‘ ‘l A r ‘ ‘ il
C/ A sky separation (km 36349. 0 gi  SAABATSO / , ‘/ Iw‘/ , / 1
NAl F SPI CE kernel s RAJobs_Ul11+r gf 15. spk - 30450 RIO ‘ ‘ ‘ |
URKALLV1. spk 3 1 ‘ '/“ ’1 \'

uralll. bsp H Pl ~ \ \h “ “

I AU_URANUS_f or _RI NGFI T. t pc , y‘v.‘lr"' " ‘ V

vgr 2. uralll. bsp L o Wi

ural6l. bsp Un uf;’ﬁ 7
vgr2. ural6l. bsp . b :"F,l,ﬁ:’y'.,',".?":,lfrr’#’y*"i’tﬁ Ml b ]
peph. ural60. bsp I R ..:ry:: *'ﬁ‘.;‘::ﬁa,? e ]
eart hSt ns_l t rf 93_040916. bSp : :(" l 'M‘l’l lllill |l ! il rfrﬂ‘"l'l‘:l?:r:‘:’lh;’::llﬁ
earth_720101_070426. bpc B0 R ﬁ %M i 0
earth_200101_990628_predi ct. bpc 200 100 100 200
pg3f 0000r . bsp Hours from 2030-02- 21T04 16:14.7100 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

epsi |l on I 2030-02-20T04: 04: 21. 797 1.97x 58.07x 51258.62 -0. 46

| ambda I 2030-02-20T04: 47: 41. 417 9.94 49.83x 50026. 71 -0.49

delta I 2030- 02- 20TO05: 45: 24. 729 19. 59 37.98x 48300. 35 -0.51

ganmma I 2030-02-20T06: 07: 26. 349 22.89 33.32x 47628. 95 -0.51

eta I 2030-02-20T06: 22: 16. 731 24.96 30.16x 47176.12 -0.51

bet a I 2030-02-20T07: 11: 51. 200 30. 86 19.56x 45679. 04 -0.50

al pha I 2030-02-20TO7: 45: 16. 374 33.75 12. 41x 44702. 47 -0.48

4 I 2030-02-20T09: 05: 34. 021 36. 25 -4.48x 42566. 67 -0.40

5 I 2030-02-20T09: 21: 35. 824 35.93 -7.78 42195. 47 -0.38

6 I 2030- 02-20T09: 38: 34. 987 35.30 -11.22 41804. 88 -0.36

No pl anet occul tations

6 E 2030-02-21T17: 20: 10. 534 -42.91x -29.68 41798. 52 0. 48

5 E 2030-02-21T17: 32: 44. 963 -45.60x -27.46 42177. 99 0.50

4 E 2030-02-21T17: 45: 20. 704 -48. 31x -25.19 42554. 75 0.51

al pha E 2030-02-21T18: 50: 38. 605 -62.25x -12.60 44710. 61 0.58

bet a E 2030-02-21T19: 17: 39. 532 -67.88x -7.12 45676. 15 0.61

eta E 2030-02-21T19: 57: 50. 710 -75.72x 1.22x 47176.12 0. 64

gamma E 2030-02-21T20: 09: 40. 776 -77.73x 3.70x 47630. 03 0. 64

delta E 2030-02-21T20: 26: 56. 455 - 80. 13x 7.35x 48300. 35 0. 65

| ambda E 2030-02-21T21: 10: 32. 428 -80.23x 16.64x 50026.71 0. 67

epsi |l on E 2030-02-21T21: 38: 31. 457 -76.07x 22.63x 51149. 86 0.68



Uranus_2030- 02- 21T04_16_14. 7100_SAAOQ. t xt
Cccul tation predictions computed by rfrench@wel | esl ey. edu Sun Jun 11 11:39:10 2023

target Ur anus Uranus 2030-02-21T04:16:14 K13.83 G15.76
target radius (km 25559. 00 ks
C/ A epoch 2030- 02- 20T21: 44: 12. 920
Event type XRgt
: No Uranus occs
Ri ng occs: geocentric, topocentric
oserver code SAAO
Locati on So. Afr. Astro. Cbs. (Sutherland)
Latitude (deg) -32.37953
E. Longitude (deg) 20. 81070
Al titude (km 1.768
Gai a source |ID 3413241369472480128
2Mass ID (if avail able) 04505398+2231506

ICRS Star Coord at Epoch:

04h 50m 53.98374s +22: 31: 50. 50834s

RWE (>1.4 is poor) 1.02

K magni t ude 13. 826

G magni t ude 15. 760

RP magni t ude 15. 108

BP magni t ude 16. 231 e st sommn o
DUPf | ag 0

Di stance (au) 18. 977

fo (km 0. 000

g0 (km 0. 000

skypl ane vel . (knis) 0.17 . ‘U‘ranus 203‘0 -02- 21T04 1‘6 1‘4‘ P‘(1‘3‘83 G15 ?6
Sun-Target sep (deg) 101. 93 90/ ‘ ‘

Sun- Moon sep (deg) 115. 51 ARTF | ]
B (ring opening deg) 81. 46 MCR PM@’AL! L, |

PA of pole (deg) : -31.32 r (it "I' | | Tt 1
Pol e direction: RA (deg): 257.31100 60— Wil ‘ l I} —
Dec (deg): -15.17500 ] | i 5““‘;‘ 3 3

C A sky separation (") 2.610 ‘c ‘ “w‘ ‘ | ' “‘ ‘ ‘ il
C/ A sky separation (km 35929. 7 RS SAABATSO / , ‘/ I w / , / 1
NAl F SPI CE kernel s RAJobs_Ul11+r gf 15. spk % 30780 RIO ‘ ‘ ‘ |
URKALLV1. spk 3 1 ‘ '/“ ’1 \'

uralll. bsp H Pl ~ \ \ ¢ ‘\ |\

I AU_URANUS_f or _RI NGFI T. t pc u, y‘v.‘lr"' " ‘ w

vgr 2. uralll. bsp o

ural6l. bsp Un - 7
vgr2. ural6l. bsp . R Ai’"%tﬁ Ml b ]
peph. ura160. bsp VubE Pl ..T::"m e g e i
earthstns_i trf93_040916. bsp r N f‘i' m‘"] A l ity o i et A A1l ]
earth_720101_070426. bpc SIS . B %M F T
earth_200101_990628_predi ct. bpc 200 100 100 200
pg3f 0000r . bsp Hours from 2030-02- 21T04 16:14.7100 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 | 2030-02-19T21: 36: 38. 457 9.56 -43.31 51260.99 -0.39

| anbda | 2030-02-19T22: 39: 20. 252 -1.95x -46.71 50026.71 -0.27

delta | 2030-02-20T08:17:00.321 -51.57x 48.76x 48300.35 -0.10

ganma | 2030-02-20T09: 37: 27.430 -34.54x 62.80x 47628.67 -0.18

eta | 2030-02-20T10: 15: 40. 841  -26.53x 67.16x 47176.12 -0.22

bet a | 2030-02-20T11:51: 08. 421 -7.16x 64.43x 45679. 26 -0.30

al pha | 2030-02-20T12: 41: 38. 066 2.51x 56.61x 44702.16 -0.34

4 | 2030-02-20T14: 19: 54. 044 19.26  37.38x 42565.70 -0.38

5 | 2030-02-20T14: 36: 40. 390 21.73 33.88x 42193.56 -0.38

6 | 2030-02-20T14: 53: 26. 932 24.05 30.37x 41803.96 -0.38

No pl anet occul tations

6 E 2030-02-21T07: 04:47.008 -65.82x 33.90x 41802.31 0.21

5 E 2030-02-21T07: 35:11.850 -59.55x 40.19x 42188.03 0. 20

4 E 2030-02-21T08: 08: 05. 317 -52.63x 46.81x 42561.13 0.19

al pha E 2030-02-21T21: 56: 04. 289 4.68x -45.58  44714.62 0. 32

bet a E 2030-02-21T22: 40: 18. 646 -3.65x -47.45  45674.55 0. 40

eta E 2030-02-21T23:35:33. 753  -14.58x -46.17 47176.12 0. 50

ganma E 2030-02-21T23:50: 12. 400 -17.55x -45.18  47630. 37 0. 53

delta E 2030-02-22T00: 10: 33.435  -21.72x -43.41  48300. 35 0. 57

| anbda E 2030-02-22T00: 57: 50. 676  -31.56x -37.75 50026.71 0. 65

epsil on E 2030-02-22T01: 25: 00. 638  -37.28x -33.73 51121.41 0.70



Uranus_2030- 02-21T04_16_14. 7100_MSO. t xt
Cccul tation predictions computed by rfrench@wel | esl ey. edu Sun Jun 11

11:41:18 2023

target Ur anus Uranus 2030-02-21T04:16:14 K13.83 G15.76
target radius (km 25559. 00 ks
C/ A epoch 2030- 02- 21T11: 32: 05. 600
Event type XRgt
: No Uranus occs
Ri ng occs: geocentric, topocentrlc
oserver 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 3413241369472480128
2Mass ID (if avail able) 04505398+2231506

ICRS Star Coord at Epoch:

04h 50m 53.98374s +22: 31: 50. 50835s

RWE (>1.4 is poor) 1.02

K magni t ude 13. 826

G magni t ude 15. 760

RP magni t ude 15. 108

BP magni t ude 16. 231 o S s o

DUPf | ag 0

Di stance (au) 18. 987

f0 (km 0. 000

go (km 0. 000

skypl ane vel . (kni's) 0.17 _ Uranus 2030-02-21T04:16:14 K13.83 G15.76

Sun- Target sep (deg) 101. 93 90/ ‘

Sun- Moon sep (deg) 115. 96 ARTF | ]

B (ring opening deg) 81. 46 MCR PM@AJ L,

PA of pole (deg) : -31.32 r (it w' |‘ Tt 1

Pol e direction: RA (deg): 257.31100 60— WITHIT Y Il “ *

Dec (deg): -15.17500 ] | i 5‘ 1| 3 |

C A sky separation (") 2.632 r “‘J ‘ ‘l A r ‘ ‘ 7

C/ A sky separation (km 36240. 6 RS SAABATSO / , ‘/ Iw‘/ , / 1

NAl F SPI CE kernel s RAJobs_Ul11+r gf 15. spk 2'30430 RIO ‘ ‘ ‘ B

URKALLV1. spk 3 1l ‘ '/“ ’1 \'

uralll. bsp Z Pc ~ \ \h “ “

I AU_URANUS_f or _RI NGFI T. t pc , y‘v.‘lr"' " ‘ V

vgr 2. uralll. bsp X o Wi

uralé6l. bsp 0 ur;*« -

vgr2. ural6l. bsp . R Ai’"%tﬁ Ml b ]

peph. ural60. bsp wtild b tfﬁﬁ h“””h?rrnd?

earthstns_itrf93_040916. bsp r :ﬁJ% A kb f'l %d M v oo ]
> — wi o {8 th:h l.'u: 1494 ubi Aoy 1 I:nh l.lu-illlllb

earth_720101_070426. bpc RSP . 1 1041 1 i %M 550 i o

earth_200101_990628_predi ct. bpc 200 100 100 200
pg3f 0000r . bsp Hours from 2030-02- 21T04 16:14.7100 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 | 2030- 02- 20T03: 49: 40. 661 -2.65x 58.01x 51256.86 -0.44

| anbda | 2030- 02- 20T04: 34: 39. 704 5.40 50.60x 50026.71 -0.47

delta | 2030- 02- 20TO05: 34: 13. 466 15.08  39.36x 48300.35 -0.49

ganma | 2030- 02- 20T05: 56: 49. 985 18.38 34.87x 47628.98 -0.50

eta | 2030-02-20T06: 12: 01. 871 20.45  31.81x 47176.12 -0.50

bet a | 2030-02-20T07: 02: 36. 057 26. 37 21.52x 45678.97 -0.49

al pha | 2030-02-20T07: 36: 29. 981 29. 32 14.59x 44702. 69 -0.47

4 | 2030-02-20T08: 57: 16. 475 32.28 -1.71x 42566.25 -0.40

5 | 2030-02-20T09: 13: 14. 875 32.12 -4.86x 42194.79 -0.39

6 | 2030- 02- 20T09: 30: 04. 504 31.69 -8.13 41804.60 -0.37

No pl anet occul tations

6 E 2030-02-21T17:25:12.948  -43.97x -26.48 41798. 28 0. 48

5 E 2030-02-21T17:37:48.779  -46.55x -24.38 42177.23 0. 50

4 E 2030-02-21T17:50: 27.508  -49.13x -22.21  42554.17 0.51

al pha E 2030-02-21T18:56: 10.231 -62.29x -10.16  44711.05 0. 58

bet a E 2030-02-21T19: 23: 23.233  -67.40x -4.88x 45675.97 0. 60

eta E 2030-02-21T20: 03: 57.635  -73.98x 3.18x 47176.12 0. 63

ganma E 2030-02-21T20: 15: 55. 268 - 75. 46x 5.59x 47630. 07 0. 64

delta E 2030-02-21T20: 33: 22. 384  -76. 96x 9.13x 48300. 35 0. 64

| anbda E 2030-02-21T21:17:30.427 -76.01x 18.13x 50026.71 0. 66

epsil on E 2030-02-21T21:45:44.892 -72.41x 23.89x 51145.01 0. 67



