Stellar occultation prediction by rfrench@well esley.edu Sun Jun 25 00:51:12 2023

tar get Ur anus
target radius (km 25559. 00
C/ A epoch 2033- 04- 04T07: 16: 31. 590
Event type Pgt Rgt
Uranus occs: geocentric, topocentric
Ring occs: geocentric, topocentric Uranus 2033-04-04T07:16:31 K14.97 G18.69 PgiRgt
Gai a source ID : 3427675551966744960
2Mass ID (if available) 05490979+2337495

ICRS Star Coord at 05h 49m 09. 79976s +23: 37: 49. 35275s
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Uranus_2033- 04- 04T07_16_31. 5900_PAL. t xt
Cccul tation predictions conmputed by rfrench@wel | esley. edu Sun Jun 11 11:18:15 2023

target . Uranus Uranus 2033-04-04T07:16:31 K14.97 G18.69
target radius (km 25559, 00 Port

C/ A epoch : 2033-04-04T07: 22: 29. 880

Event type : Pgt Rgt

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

Observer code : PAL

Locati on : Pal omar M (200")
Latitude (deg) : 33.35622

E. Longitude (deg) © 243.13601

Altitude (km : 1.706

Gai a source |ID : 3427675551966744960

2Mass ID (if available) : 05490979+2337495
ICRS Star Coord at Epoch: 05h 49m 09.79976s +23: 37:49. 35275s

RWE (>1.4 is poor) : 1.00

K magni t ude : 14.967

G magni t ude : 18.693

RP magni t ude : 17. 659

BP magni t ude : 19.902 e ot sty oSy 1278
DUPf | ag 0

Di stance (au) :19. 267

fo (km : 0. 000

g0 (km : 0. 000

skypl ane vel . (knis) - 15.01 ‘ “‘}#anys?QS@04p4TQ7jGBj‘K14Q7 ng@g R
Sun-Target sep (deg) : 73.14 90/ ‘

Sun- Mbon sep (deg) : 13. 24

B (ring opening deg) : 77.36

PA of pol e (deg) : 49. 83

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

C/ A sky separation (") 0. 404 [ i
C/ A sky separation (km : 5647. 4 A 4
NAI F SPI CE kernel s : RAJobs_Ul11+rgf 15. spk %'307 vso MAT— |
URKALLV1. spk E PAI T

uralll. bsp Z oo

I AU_URANUS for _RINGFIT.tpc

vgr2.uralll. bsp \\\\\\w-

ural6l. bsp 0

vgr2. ural6l. bsp L Tt~ |
peph. ural60. bsp

earthstns_itrf93_040916. bsp

earth_720101_070426. bpc B0 e
earth_200101_990628_predi ct. bpc 2 A 0 1 2
pg3f 0000r . bsp Hours from 2033-04-04T07:16:31.5900 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 | 2033-04- 04T06: 26: 28. 422 16.75 -46.20 51392.76 -15.09

| anbda | 2033-04- 04T06: 27: 59. 047 16.45 -46.36 50026.71 -15.07

delta | 2033-04- 04T06: 29: 53. 599 16.06 -46.56  48300.35 -15.07

ganma | 2033-04- 04T06: 30: 37. 983 15.92 -46.64 47631.57 -15.07

eta | 2033-04- 04T06: 31: 08. 213 15.82 -46.69 47176.12 -15.07

bet a | 2033-04- 04T06: 32: 47. 926 15.49 -46.86 45674.18 -15.06

al pha | 2033-04- 04T06: 33: 50. 973 15.28 -46.97 44723.68 -15.06

4 | 2033-04- 04T06: 36: 12. 237 14.81 -47.20 42601.56 -15.05

5 | 2033-04- 04T06: 36: 40. 958 14.71 -47.24  42161.76 -15.05

6 | 2033-04- 04T06: 37: 01. 873 14.64 -47.28 41844.34 -15.04

Ur anus | 2033-04- 04T06: 55: 06. 628 11.08 -48.83 25349.31 7.63 7.99

Ur anus E 2033-04- 04T07: 49: 30. 950 0.70x -50.96  25111.45 -11. 27 -11.79

6 E 2033-04- 04T08: 07: 21. 828 -2.56x -50.75 41818. 89 15. 22

5 E 2033-04- 04T08: 07: 54. 222 -2.66x -50.74 42314.40 15. 23

4 E 2033-04- 04T08: 08: 09. 040 -2.70x -50.73  42551.04 15.24

al pha E 2033- 04- 04T08: 10: 31. 842 -3.13x -50.67  44722.06 15. 26

bet a E 2033-04- 04T08: 11: 32. 686 -3.31x -50.64  45652. 35 15. 26

eta E 2033-04- 04T708: 13: 12. 511 -3.61x -50.58 47176.12 15. 27

ganma E 2033-04- 04T08: 13: 41. 649 -3.70x -50.57 47621.19 15. 28

delta E 2033-04- 04T08: 14: 26. 101 -3.83x -50.54  48300. 35 15. 28

| anbda E 2033- 04- 04T08: 16: 19. 033 -4.17x -50.48 50026.71 15. 29

epsil on E 2033-04- 04T08: 17: 21. 350 -4.35x -50.44  50979. 87 15. 31



Uranus_2033- 04- 04T07_16_31. 5900_KPNO. t xt
Cccul tation predictions conmputed by rfrench@wel | esley. edu Sun Jun 11 11:22:35 2023

target . Uranus Uranus 2033-04-04T07:16:31 K14.97 G18.69
target radius (km 25559, 00 Port

C/ A epoch : 2033-04-04T07: 22: 28. 780

Event type : Pgt Rgt

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

oserver code : KPNO

Locati on : Kitt Peak Natl Cbs
Latitude (deg) : 31.96333

E. Longitude (deg) : 248. 40000

Altitude (km : 2.120

Gai a source ID . 3427675551966744960

2Mass ID (if available) : 05490979+2337495
ICRS Star Coord at Epoch: 05h 49m 09.79976s +23: 37:49. 35275s

RWE (>1.4 is poor) : 1.00

K magni t ude : 14.967

G magni t ude : 18.693

RP magni t ude : 17. 659

BP magni t ude : 19.902 e ot sty oSy 1278
DUPf | ag 0

Di stance (au) :19. 267

fo (km : 0. 000

g0 (km : 0. 000

skypl ane vel . (knis) - 15.01 ‘ “‘}#anys?QS@04p4TQ7jGBj‘K14Q7 ng@g R
Sun-Target sep (deg) : 73.14 90/ ‘

Sun- Mbon sep (deg) : 13. 23

B (ring opening deg) : 77.36

PA of pol e (deg) : 49. 83

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

C/ A sky separation (") 0. 398 [ i
C/ A sky separation (km : 5565. 7 A 4
NAI F SPI CE kernel s : RAJobs_Ul11+rgf 15. spk %'307 vso MAT— |
URKALLV1. spk E PAI T

uralll. bsp Z oo

I AU_URANUS for _RINGFIT.tpc

vgr2.uralll. bsp \\\\\\w-

ural6l. bsp 0

vgr2. ural6l. bsp L Tt~ |
peph. ural60. bsp

earthstns_itrf93_040916. bsp

earth_720101_070426. bpc B0 e
earth_200101_990628_predi ct. bpc 2 A 0 1 2
pg3f 0000r . bsp Hours from 2033-04-04T07:16:31.5900 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 | 2033-04- 04T06: 26: 35. 049 12.08 -49.51 51392.26 -15.12

| anbda | 2033-04- 04T06: 28: 05. 407 11.78 -49.64 50026.71 -15.11

delta | 2033-04- 04T06: 29: 59. 661 11.40 -49.80 48300.35 -15.11

ganma | 2033-04- 04T06: 30: 43. 929 11.25 -49.86 47631.57 -15.11

eta | 2033-04- 04T06: 31: 14. 079 11.15 -49.90 47176.12 -15.11

bet a | 2033-04- 04T06: 32: 53. 532 10.82 -50.04 45674.15 -15.10

al pha | 2033-04- 04T06: 33: 56. 413 10.61 -50.12  44723.62 -15.10

4 | 2033-04- 04T06: 36: 17. 302 10.15 -50.30 42601.49 -15.09

5 | 2033-04- 04T06: 36: 45. 944 10.05 -50.34 42161.69 -15.09

6 | 2033-04- 04T06: 37: 06. 794 9.98 -50.37 41844.42 -15.08

Ur anus | 2033-04- 04T06: 55: 08. 420 6.44 -51.49 25347.54 7.67 8. 03

Ur anus E 2033-04- 04T07: 49: 27. 282 -3.83x -52.05 25112.89 -11.25 -11.77

6 E 2033-04- 04T08: 07: 15. 157 -7.04x -51.28 41818.96 15. 26

5 E 2033-04- 04T08: 07: 47. 460 -7.14x -51.25  42314.38 15. 27

4 E 2033- 04- 04T08: 08: 02. 236 -7.18x -51.23  42550.96 15. 28

al pha E 2033- 04- 04T08: 10: 24. 669 -7.60x -51.10 44722.00 15. 29

bet a E 2033-04- 04T08: 11: 25. 360 -7.78x -51.03  45652. 32 15. 30

eta E 2033-04- 04T08: 13: 04. 932 -8.07x -50.93 47176.12 15.31

ganma E 2033-04- 04T08: 13: 33. 996 -8.16x -50.90 47621.19 15. 32

delta E 2033-04- 04T08: 14: 18. 335 -8.29x -50.85  48300. 35 15. 32

| anbda E 2033-04- 04T08: 16: 10. 983 -8.61x -50.72 50026.71 15. 33

epsil on E 2033-04- 04T08: 17: 13. 109 -8.80x -50.65 50979. 32 15. 35



Uranus_2033- 04- 04T07_16_31. 5900_MCD. t xt
Cccul tation predictions conmputed by rfrench@wel | esley. edu Sun Jun 11 11:24:46 2023

target . Uranus Uranus 2033-04-04T07:16:31 K14.97 G18.69
target radius (km 25559, 00 Port

C/ A epoch : 2033-04-04T07: 22:18. 720

Event type : Pgt Rgt

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

oserver code . MCD

Locati on . McDonald Cbs. 2.7m
Latitude (deg) : 30.67158

E. Longitude (deg) : 255.97844

Altitude (km : 2.075

Gai a source ID . 3427675551966744960

2Mass ID (if available) : 05490979+2337495
ICRS Star Coord at Epoch: 05h 49m 09.79976s +23: 37:49. 35275s

RWE (>1.4 is poor) : 1.00

K magni t ude : 14.967

G magni t ude : 18.693

RP magni t ude : 17. 659

BP magni t ude : 19.902 e ot sty oSy 1278
DUPf | ag 0

Di stance (au) :19. 267

fo (km : 0. 000

g0 (km : 0. 000

skypl ane vel . (knis) - 15.01 ‘ “‘}#anys?QS@04p4TQ7jGBj‘K14Q7 ng@g R
Sun-Target sep (deg) : 73.14 90/ ‘

Sun- Mbon sep (deg) : 13.19

B (ring opening deg) : 77.36

PA of pol e (deg) : 49. 83

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

C/ A sky separation (") 0. 386 [ i
C/ A sky separation (km : 5393.0 A 4
NAI F SPI CE kernel s : RAJobs_Ul11+rgf 15. spk %'307 vso MAT— |
URKALLV1. spk E PAI T

uralll. bsp Z oo

I AU_URANUS for _RINGFIT.tpc

vgr2.uralll. bsp \\\\\\w-

ural6l. bsp 0

vgr2. ural6l. bsp L Tt~ |
peph. ural60. bsp

earthstns_itrf93_040916. bsp

earth_720101_070426. bpc B0 e
earth_200101_990628_predi ct. bpc 2 A 0 1 2
pg3f 0000r . bsp Hours from 2033-04-04T07:16:31.5900 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 | 2033-04- 04T06: 26: 35. 811 5.59 -52.84 51391.11 -15.18

| anbda | 2033-04- 04T06: 28: 05. 739 5.29 -52.91 50026.71 -15.17

delta | 2033-04- 04T06: 29: 59. 544 4.92x -53.00 48300.35 -15.17

ganma | 2033-04- 04T06: 30: 43. 637 4.77x -53.04 47631.57 -15.17

eta | 2033-04- 04T06: 31: 13. 668 4.68x -53.06 47176.12 -15.17

bet a | 2033-04- 04T06: 32: 52. 729 4.35x -53.13 45674.09 -15.16

al pha | 2033-04- 04T06: 33: 55. 363 4.15x -53.17 44723.48 -15.16

4 | 2033-04- 04T06: 36: 15. 685 3.69x -53.25 42601.35 -15.15

5 | 2033-04- 04T06: 36: 44. 207 3.60x -53.27 42161.55 -15.15

6 | 2033-04- 04T06: 37: 04. 950 3.53x -53.28 41844.60 -15.14

Ur anus | 2033-04- 04T06: 55: 01. 762 0.06x -53.64  25343.66 7.74 8. 10

Ur anus E 2033-04- 04T07: 49: 14. 552 -9.93x -51.70 25115. 87 -11. 21 -11.73

6 E 2033-04- 04T08: 06: 58. 009 -13.01x -50.16  41819.11 15. 32

5 E 2033-04-04T08: 07: 30.178  -13.10x -50.11 42314.34 15. 33

4 E 2033-04-04T08: 07: 44.895 -13.14x -50.09 42550.81 15.34

al pha E 2033-04-04T08: 10: 06. 805  -13.54x -49.85 44721.88 15. 35

bet a E 2033-04-04T08: 11: 07.279  -13.71x -49.75  45652. 25 15. 36

eta E 2033-04- 04T08: 12: 46. 497  -13.99x -49.58 47176.12 15. 37

ganma E 2033-04-04T08: 13: 15. 456  -14.07x -49.52 47621.18 15. 37

delta E 2033-04-04T08: 13: 59. 638  -14.20x -49.45  48300. 35 15. 37

| anbda E 2033-04- 04T08: 15:51.889  -14.51x -49.25 50026.71 15. 38

epsil on E 2033-04-04T08: 16: 53. 724  -14.68x -49.13 50978.21 15. 40



Uranus_2033- 04- 04T07_16_31. 5900_| RTF. t xt
Cccul tation predictions conputed by rfrench@wel | esley. edu Sun Jun 11 11:29:02 2023

target . Uranus Uranus 2033-04-04T07:16:31 K14.97 G18.69
target radius (km 25559, 00 Port

C/ A epoch : 2033-04-04T07: 22: 25. 500

Event type : Pgt Rgt

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

oserver code . I RTF

Locati on . Mauna Kea/ | RTF
Latitude (deg) :19.82622

E. Longitude (deg) : 204. 52800

Altitude (km : 4.168

Gai a source ID . 3427675551966744960

2Mass ID (if available) : 05490979+2337495
ICRS Star Coord at Epoch: 05h 49m 09.79976s +23: 37:49. 35275s

RWE (>1.4 is poor) : 1.00

K magni t ude : 14.967

G magni t ude : 18.693

RP magni t ude : 17. 659

BP magni t ude : 19.902 e ot sty oSy 1278
DUPf | ag 0

Di stance (au) :19. 267

fo (km : 0. 000

g0 (km : 0. 000

skypl ane vel . (knis) - 15.01 ‘ “‘}#anys?QS@04p4TQ7jGBj‘K14Q7 ng@g R
Sun-Target sep (deg) : 73.14 90/ ‘

Sun- Mbon sep (deg) : 13. 16

B (ring opening deg) : 77.36

PA of pol e (deg) : 49. 83

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

C/ A sky separation (") 0.601 [ i
C/ A sky separation (km : 8396. 2 A 4
NAI F SPI CE kernel s : RAJobs_Ul11+rgf 15. spk %'307 vso MAT— |
URKALLV1. spk E PAI T

uralll. bsp Z oo

I AU_URANUS for _RINGFIT.tpc

vgr2.uralll. bsp \\\\\\w-

ural6l. bsp 0

vgr2. ural6l. bsp L Tt~ |
peph. ural60. bsp

earthstns_itrf93_040916. bsp

earth_720101_070426. bpc B0 e
earth_200101_990628_predi ct. bpc 2 A 0 1 2
pg3f 0000r . bsp Hours from 2033-04-04T07:16:31.5900 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 | 2033-04- 04T06: 25: 41. 196 47.20 -25.91 51409.84 -14.70

| anbda | 2033-04- 04T06: 27: 15. 381 46.84 -26.27 50026.71 -14.68

delta | 2033-04- 04T06: 29: 13. 026 46.39 -26.71 48300.35 -14.67

ganma | 2033-04- 04T06: 29: 58. 629 46.22 -26.88 47631.58 -14.66

eta | 2033-04- 04T06: 30: 29. 696 46.10 -26.99 47176.12 -14.66

bet a | 2033-04- 04T06: 32: 12. 149 45.71 -27.38 45675.08 -14.65

al pha | 2033-04- 04T06: 33: 16. 938 45.46 -27.62 44725.74 -14.64

4 | 2033-04- 04T06: 35: 42. 328 44.91 -28.16 42603.69 -14.61

5 | 2033-04- 04T06: 36: 11. 964 44.79 -28.27 42164.06 -14.61

6 | 2033-04- 04T06: 36: 33. 863 44.71 -28.35 41841.54 -14.60

Ur anus | 2033-04- 04T06: 55: 20. 857 40.42 -32.51  25407.67 6.47 6.77

Ur anus E 2033-04- 04T07: 48: 59. 767 28.24 -43.94  25065.94 -11.85 -12.40

6 E 2033-04- 04T08: 07: 31. 533 24.06 -47.65 41816.37 14.77

5 E 2033-04- 04T08: 08: 05. 136 23.94 -47.76  42315.00 14.79

4 E 2033- 04- 04T08: 08: 20. 496 23.88 -47.81  42553.74 14. 80

al pha E 2033-04- 04T08: 10: 47. 463 23.33 -48.29 44724.15 14. 83

bet a E 2033-04- 04T08: 11: 49. 962 23.10 -48.49  45653. 46 14.84

eta E 2033-04- 04T08: 13: 32. 506 22.71 -48.82  47176.12 14. 86

ganma E 2033- 04- 04T08: 14: 02. 452 22.60 -48.91 47621.29 14.87

delta E 2033-04- 04T08: 14: 48. 110 22.43 -49.06  48300.35 14. 88

| anbda E 2033-04- 04T08: 16: 44. 070 22.00 -49.43 50026.71 14.90

epsil on E 2033-04- 04T08: 17: 49. 380 21.75 -49.64 51000.05 14.93



