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Apophis D #EfmkEDH| F v > X (2029%

https://fumi-yoshida.wixsite.com/occultation-
ws/apophis-occult

No. Date Time Star name RUWE Mag. Mag. Dur. Uncertainty Distance Fresnel Area
(umn (umn (] (R) (sec) (sec) Shadow fromthe  number
velocity — Earth
(m/sec) (km)
00 | 2027-04-21 | TTh 13m - 11h 19m | UCAC4 554-021042 | 1.20 | 10.6 | 09.8 | 0.020 | | | | Japan

01 |.2028-01-02 | 13h 00m - 13h 14m | UTUCAC4 404-000176 | 0.95
02 | 2028-01-10 | 14h 39m - 14h 55m | UTUCAC4 426-001125 | 1.25
03 | 2028-01-10 | 12h 39m - 12h 52m | UT UCAC4 426-001114 | 1.10
04| 2028-01-13 | 18h 18m - 18h 31m | UT TYC 4681-02316-1 | 0.85
05 | 2028-01-14 | 14h 43m - 14h 56m | UTTYC 4682-00516-1 | 0.90
06 | 2028-01-20 | 02h 32m - 02h 46m | UTUCAC4 451-002232 | 1.20
07 | 2028-01-26 | 11h 21m - 11h 37m | UTUCAC4 467-003011 | 0.95
08 | 2028-01-26 | 03h 09m - 03h 25m | UTUCAC4 466-003007 | 1.10
09 | 2028-02-04 | 15h 25m - 15h 42m | UTUCAC4 486-004147 | 1.20
10 | 2028-02-05 | 05h 13m - 05h 29m | UTUCAC4 487-004365 | 1.05
11| 2028-02-19 | 21h 40m - 21h 56m | UTUCAC4 512-006229 | 1.05
12 | 2028-02-20 | 05h 13m - 05h 28m | UTUCAC4 512-006280 | 1.05
13 | 2028-02-23 | 00h 35m - 00h 50m | UTUCAC4 516-007323 | 0.95
14 | 2028-02-26 | 11h 10m - 11h 23m | UTUCAC4 520-007868 | 1.00
15 | 2028-03-11 | 12h 59m - 13h 15m | UTUCAC4 534-011745 | 1.10
16 | 2028-03-13 | 10h 06m - 10h 22m | UTUCAC4 536-013164 | 1.15
17 | 2028-03-13 | 01h 22m - 01h 34m | UTUCAC4 535-012750 | 1.10
18 | 2028-03-16 | 10h 36m - 10h 52m | UTUCAC4 538-015011 | 0.85
19 | 2028-03-17 | 10h 32m - 10h 42m | UTUCAC4 539-015548 | 1.00
20 | 2028-03-19 | 12h 31m - 12h 48m | UTUCAC4 540-017225 | 0.95
21| 2028-03-19 | 13h 58m - 14h 14m | UTUCAC4 540-017258 | 1.40
22 | 2028-03-22 | 00h 55m - 01h 08m | UTUCAC4 541-018802 | 1.00
23 | 2028-03-25 | 22h 45m - 23h 00m | UTUCAC4 543-022004 | 1.00
24 | 2028-03-25 | 20h 23m - 20h 38m | UTUCAC4 543-021954 | 1.00
25 | 2028-03-25 | 03h 36m - 03h 50m | UTUCAC4 543-021493 | 1.00
26 | 2028-03-26 | 13h 40m - 13h 55m | UTUCAC4 544-021484 | 1.00
27| 2028-03-26 | 11h 41m - 11h 56m | UTUCAC4 544-021461 | 1.00
28 | 2028-03-27 | 11h 35m - 11h 50m | UTUCAC4 544-021742 | 1.00
29 | 2028-03-27 | 15h 57m - 16h 12m | UTUCAC4 544-021820 | 1.05
30 | 2028-03-29 | 15h 28m - 15h 43m | UTUCAC4 545-023310 | 1.05
31| 2028-04-02 | 22h 40m - 22h 52m | UTUCAC4 546-026969 | 0.90
32 | 2028-04-04 | 20h 59m - 21h 13m | UTUCAC4 547-028160 | 1.20
33 | 2028-04-05 | 18h 44m - 18h 59m | UTUCAC4 547-029041 | 1.00
34 | 2028-04-05 | 14h 16m - 14h 30m | UTUCAC4 547-028850 | 0.95
35 | 2028-04-09 | 14h 23m - 14h 37m | UTUCAC4 548-032524 | 0.85
36 | 2028-04-11 | 23h 24m - 23h 36m | UTUCAC4 548-034607 | 1.20
37| 2028-04-12 | 03h O1m - 03h 16m | UTUCAC4 548-034711 | 0.95
38 | 2028-04-13 | 14h 54m - 15h 07m | UTUCAC4 548-035859 | 1.10

[ 122 11.67 | 0.010 | 0.040 | 14454 | 44101452 | 0.85 | China, Japan
| 11411097 | 0.011 | 0.043 | 13905 | 45447833 | 0.83 | Thai

| 13.6|12.88 | 0.011 | 0.043 | 13911 | 45432873 | 0.83 | China

| 11.6]11.22|0.011 | 0.044 | 13680 | 46300541 | 0.81 | EU

[ 120 | 11.48 | 0.011 | 0.045 | 13621 | 46569817 | 0.81 | Mid Asia

[ 123 11.60 | 0.011 | 0.048 | 13262 | 48499630 | 0.77 | USA

| 136 12,98 0.012 | 0.052 | 12918 | 51237271 | 0.73 | China, Japan
| 13.1 | 1240 | 0.012 | 0.052 | 12934 | 51072713 | 0.73 | USA
[12.1111.27 | 0012 | 0.058 | 12561 | 55874805 | 0.67 | Thai

| 13.1 | 1244 | 0.012 | 0.059 | 12543 | 56188960 | 0.67 | USA
2811.94 0012 | 0.069 | 12338 | 64716039 | 0.58 | EU
311255 | 0.012 | 0.069 | 12340 | 64910516 | 0.58 | USA
7111.07 | 0012|0071 | 12361 | 66630892 | 0.56 | South America
511152 |0.012 | 0.073 | 12408 | 68755181 | 0.55 | AUS
1]11.26]0.012[0.080 | 12738 | 77401938 | 0.48 | China
6112080012 | 0.080 | 12796 | 78538882 | 0.48 | Japan
9113360012 0.080 | 12784 | 78314485 | 0.48 | South America
611296 0012|0082 | 12898 | 80334057 | 0.47 | Japan
9112050012 |0.082 | 12935 | 80917488 | 0.46 | AUS
911046 | 0.012 | 0.083 | 13015 | 82129231 | 0.46 | China
9112380012 |0.083 | 13017 | 82174110 | 0.46 | China, Taiwan
6130400110083 | 13118 | 83580330 | 0.45 | South America
11115110011 |0.085 | 13287 | 85779419 | 0.44 | North Africa
6113.15|0.011 | 0.084 | 13283 | 85734540 | 0.44 | EU
6112.85 | 0.011 | 0.084 | 13252 | 85345585 | 0.44 | USA
8113300011 |0.085 | 13314 | 86123494 | 0.44 | China
8132000110085 | 13311 | 86078615 | 0.44 | Japan
9133900110085 | 13355 | 86632127 | 0.43 | Japan
2112150011 | 0.085 | 13363 | 86721886 | 0.43 | Mid Asia
512,96 | 0.011 | 0.085 | 13452 | 87798990 | 0.43 | Hong Kong
2[11.72 0011 | 0.086 | 13641 | 90027999 | 0.42 | South America
8112660011 0087 | 13722 | 91000385 | 0.41 | EU
7113330011 ]0.087 | 13760 | 91449178 | 0.41 | North Africa
0]11.42|0.011 | 0.087 | 13752 | 91344460 | 0.41 | China
11115310011 |0.088 | 13915 | 93259313 | 040 | China
013510011 |0.088 | 14011 | 94321458 | 0.40 | South America
211249 | 0011|0088 | 14017 | 94396256 | 0.40 | USA
4]11.820011 | 0.088 | 14078 | 95039527 | 0.39 | China
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39 | 2028-04-17 | 09h 30m - 09h 41m | UTUCAC4 548-038178 | 1.00 | 13.2| 12.71 | 0.011 | 0.089 | 14233 | 96610305 | 0.39 | AUS
40 | 2028-04-19 | 03h 34m - 03h 47m | UTUCAC4 548-039037 | 1.00 | 12.7 | 11.92 | 0.010 | 0.089 | 14305 | 97298455 | 0.39 | USA

41| 2028-04-21 | 10h 49m - 11h 02m | UTUCAC4 548-040000 | 1.00 | 11.7 | 10.92 | 0.010 | 0.089 | 14399 | 98151163 | 0.38 | Japan

42 | 2028-04-23 | 11h 59m - 12h 12m | UTUCAC4 548-040752 | 0.95 | 129 | 1251 | 0.010 | 0.089 | 14480 | 98884193 | 0.38 | AUS
43|2028-04-26 | 1Th OTm - 11h 12m | UTTYC 1369-00345-1 | 0.95 | 12.3 | 12.05 | 0.010 | 0.090 | 14592 | 99856579 | 0.38 | AUS

44 | 2028-04-28 | 04h 19m - 04h 31m | UTUCAC4 547-041893 | 0.80 | 12,5 12.11 | 0.010 | 0.090 | 14653 | 100380171 | 0.37 | USA

45 | 2028-05-20 | 02h 42m - 02h 55m | UTUCAC4 538-048196 | 1.30 | 12.8 | 12.20 | 0.020 | 0.044 | 15062 | 104164997 | 0.36 | USA

46 | 2028-07-08 | 23h 02m - 23h 21m | UTUCAC4 498-057746 | 1.25 | 12.2 | 11.44 | 0.026 | 0.049 | 11365 | 87754111 | 0.43 | South America
47 | 2028-11-07 | 10h 14m - 10h 47m | UTUCAC4 469-043431 | 0.85 | 12.3 | 11.72 | 0.047 | 0.061 | 6418 | 61843760 | 0.61 | USA

48| 2028-11-26 | 23h 32m - 23h 57m | UTTYC 4921-00526-1 | 1.05 | 10.5 | 10.06 | 0.041 | 0.055 | 7403 | 64177487 | 0.58 | Mid Asia

49 | 2028-11-27 | 01h 40m - 02h OTm | UTUCAC4 441-053269 | 1.10 | 12.9 | 12.40 | 0.041 | 0.055 | 7404 | 64177487 | 0.58 | Africa

50 | 2028-11-28 | 08h 54m - 09h 20m | UTUCAC4 439-052412 | 0.95 | 11.4 | 10.76 | 0.040 | 0.054 | 7417 | 64132607 | 0.58 | South America
51| 2028-12-07 | 22h 19m - 22h 46m | UTUCAC4 425-055405 | 1.05 | 13.2 | 12.20 | 0.041 | 0.054 | 7363 | 63205100 | 0.59 | Mid Asia

52 | 2028-12-13 | 00h 55m - 0Th 22m | UTUCAC4 418-054653 | 0.90 | 13.1 | 12.43 | 0.042 | 0.054 | 7218 | 62232714 | 0.60 | Africa

53 | 2028-12-22 | 03h 58m - 04h 20m | UTTYC 5518-00851-1 | 1.10 | 10.9 | 10.56 | 0.044 | 0.055 | 6797 | 59764349 | 0.63 | Europe

54 | 2029-01-06 | 20h 54m - 21h 27m | UTUCAC4 383-062610 | 1.00 | 12.3 | 11.79 | 0.052 | 0.058 | 5809 | 53675716 | 0.70 | China

55 | 2029-01-09 | 23h 31m - 24h 04m | UTUCAC4 378-064946 | 0.95 | 12.5 | 11.97 | 0.054 | 0.059 | 5571 | 52239576 | 0.72 | Africa

56 | 2029-01-13 | 05h 45m - 06h 15m | UTUCAC4 374-063757 | 1.15 | 13.7 | 13.12 | 0.057 | 0.060 | 5309 | 50653839 | 0.74 | South America
57 | 2029-01-14 | 00h 15m - 00h 51m | UTUCAC4 373-065145 | 1.00 | 13.8 | 13.32 | 0.057 | 0.060 | 5245 | 50279844 | 0.75 | Africa

58 | 2029-01-19 | 23h 16m - 23h 56m | UTUCAC4 365-062656 | 1.00 | 12.7 | 12.24 | 0.063 | 0.063 | 4746 | 47198128 | 0.79 | Africa

59 | 2029-01-26 | 23h 19m - 24h 10m | UTUCAC4 356-066008 | 1.10 | 12.7 | 12.22 | 0.072 | 0.066 | 4161 | 43368423 | 0.86 | Africa

60 | 2029-01-27 | 00h 56m - 01h 40m | UTTYC 6115-00954-1 | 0.95 | 10.8 | 10.01 | 0.072 | 0.066 | 4155 | 43338503 | 0.87 | Europa

99942 Apophis occults UCAC4 554-021042 on 2027 Apr 21 from 11h 13m to 11h 19m UT

Star: (Dia < 0.1 mas) Durations: Max = 0.02 secs Asteroid:
Mv

Mv 10.6; Mr 5.8; [Mb 11.3] 1km = 0.032 secs, lmas = 0.028 secs = 21.4; Mr = 20.5

RA = S5 55 33.7823 (astrometric) Mag Drop: 10.8 [100%]v, 10.7 [100%]x Dia = 0.50 %0.05km, 0.6 mas
Dec = 20 43 14.611 Sun : Dist = 9° Parallax = 7.330"

[of Date: 6 1 12, 20 43 20] Moon: Dist = 127°, illum = 59% Hourly dRA = 5.30Ss

Prediction of 2025 Jul 7.1
Reliable 1.2 (good),
Diffraction: Fresnel unit = 216 m\'
Aten + PHA ™7 %,

1o Err: (1.0 x 0.4) mas in PA 100° 3.63"

e z
JPL$220+Ephem, Known errors

Motion in 24hr steps

Qccult 4.2025.7.5



(98943)2001 CC21 2023 Mar 5 0.60 km
Geocentric X-4404.84 +0.05 Y -892.82 km
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Find best fit

Major axis (km) |0.60

Minor axis (km) |0.60

CenterX 000 |5 @449 Massx 0.0
CenterY (000 3| @ 1668 Massy 0.0

O D

a/b: 1.00, dMag: 0.00

Oloo

Orientation 0.0 Motion: 4.28 km's
Use assumed —
@ Creuar @ P ([ Include Miss events
Double stars - show , Osoth O primary (O Secondary

Quality of the fit |No reliable position or size v

() Rag for future review
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Kazuyosi Imamura, near Toyo, Kochi
Mikoto Yasue, Ryosuke Kawasaki et al, n
Tamio Iihoshi, near Higashihirosima, Hi
Masataka Okuda, near Imabari, Ehime
Hisashi Kasebe, near Imabari, Ehime
Hiroshi Kishimoto, near Imabari, Ehime
Takashi Abe, near Shikokuchuo, Ehime
Hidekazu Fukuda, near Higashihiroshima,
Predicted

Yuji Suzuki & Yasuhide Fujita, near Shi
Masanori Mizutani, near Takehara, Hiros,
Kazuhisa Mishima, near Shikokuchuo, Ehi
Hirosi Akitaya, Ryo Imazawa et al, near|
Kazuhiro Okamura, near Shikokuchuo, Ahi|
Miyoshi Ida, near Higashihirosima, Hiro
Toshihiro Horikawa, near Shikokuchuo, A
Masafumi Uno, near Takehara, Hirosima
Hideki Yoshihara, near Higashihiroshima
Hidehito Yamamura, near Niihama, Ehime
Tsutomu Hayamizu, near Hiroshima, Hiros
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https://www.hou.usra.edu/meetings/lpsc2025/pdf/1360.pdf



Dinkinesh (Nov 1, 2023) Donaldjohanson (April 20, 2025)
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https://astro-dic.jp/tidal-lock/

Leucus Occultation 2027-03-15(G* =10.7)

The interactive map below shows our current prediction for the occultation by (11351) Leucus on 2027 March 15 UT. The prediction is based on a Gaia eDR3 position for the star,
corrected for parallax and proper motion, and the v20230508163826 orbit estimate for Leucus, which is derived from leucus_20220214a.bsp. This ephemeris has a 1-sigma
crosstrack uncertainty of 10.0 km and a 1-sigma downtrack uncertainty of 0.1 sec for this event (these are placeholder values).

The geocentric mid-time of the event is 18:31:03.0 UT. The J2000 star position is RA 14:44:22.4 (14.7395423), Dec -23:30:15 (-23.504215), and its magnitude is 11.94. Leucus is
moving at 6.6 km/s with respect to the star and its diameter is estimated to be 41.0 km, so central chords are expected to last 6.2 seconds.

Of-date coordinates for the target star on event night are RA 14:45:56.5 (14.7656944), Dec -23:37:05 (-23.618056).
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Asteroids/TNOs with companions by type and level of confirmation

BEZHFDO/NKMAE

number of systems, with total number of companions in parenthesis

https://www.johnstonsarchive.net/astro/asteroidmoons.html#1

type g::il;:;?s; well-observed | confirmed | probable total
near-Earth asteroids 2(2) 10 (12) 58 (60) 38 (39) 108 (113)
Mars crossers 0 (@) 0 (0) 6 (7) 29 (29) 35 (36)
main belt asteroids 11 (14) 9 (11) 64 (67) 214 (216) || 298 (308)
Jupiter Trojans 3(3) 0 (@) 2:(2) 3(3) 8 (8)
trans-Neptunian objects || 20 (26) 34 (34) 16 (16) 73 (73) 143 (149)
total 36 (45) 53 (57) 146 (152) | 357 (360) | 592 (614)
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List of Asterod Satellites discovered through asteroid occultation observations<2020Y~>

by EEEBAE A

update June 13, 2025 Edited by Hayato Watanabe
. Main . Main . . .
c No, Name Y Discovery Date Site body Sate.lllte Body Satglllte Souce MPB Aster0|d§ with Observer
Area . point ) Dia Satellites Notes
point Dia
18| (33956) 2000 NN3 18 May 2, 2025 NA 1 1 6.8km 2.8km CBET 5562 - T.Swift
16| (31736) 1999 JR73 17 April 22, 2025 ES 1 1 5.98kmx2.55km 1.5km CBET 5552 SummaryData D.Smith
15| (148358) 2000 SY18 16 March 11, 2025 NA 1 1 1.8km 0.9km CBET 5544 SummaryData P.Stuart
(9203) Myrtus 15| February 22, 2025 EA 2 1 18.6kmx8.2km 6.0km K.Katazaki
10| (3927 Feliciaplatt 14| January 1, 2025 NA 3 ! 4.0km 1.5km CBET 5511 SummaryData K Getrost
December 22, 2024 NA 1 1 4.0km 1.5km V.Sempronio
. . . . B.Huynh&R.Noltheni
9| (10430) Martshmidt 13 February 24, 2025 NA 3 1 5.8kmx3.5km 5.0kmx3.0km CBET 5506 SummaryData uynh& ot. enius
November 17, 2024 NA 1 1 4.1km 3.6km R.Nolthenius
17| (134421) 1998 QT2 12 October 12, 2024 NA 2 1 9.0kmx5.3km 1.0km CBET 5556 SummaryData S.Conard
. . 6.86km(7.7km, V52-3 H.Yamamura&
11| (6326) Idamiyoshi 11 August 21, 2024 EA 2 2 8.7kmx6.1km) 1.3km CBET 5512 2025 SummaryData H.Watanabe
12| (127418) 2002 NB19 10 August 17, 2024 TTOA 1 1 5.34km 1.7km CBET 5521 SummaryData S.Kerr
13| (61784) 2000 QL178 9 April 29, 2024 NA 1 1 5.2kmx4.0km 1.8kmx1.6km CBET 5522 SummaryData N.Carlson
71 (5232) Jordaens 8 February 1, 2024 NA 1 2 10.0km 8.2km CBET 5382 SummaryData | M.Simpson&G.Schmidt
(100624) | 1997 TR28(Trojan) | 7 January 23, 2024 EA 1 2 16.0km 4.0km CBET 5388 SummaryData Y.Ishida&M.lkari
(10424) Gaillard 6 January 14, 2024 NA 1 1 4.3kmx3.0km 2.6kmx1.8km CBET 5370 SummaryData J.Gout
September 10, 2024 NA 1 0 21.1km - -
Al t 31, 2024 USA 1 0 21.2ki - - -
5| (5457) Queen's 5 ugus m cBeT5318 | Y212 | summaryData ,
September 20, 2023 |ES(Greece) 1 1 21.1km 2.8km 2023 Dramonis
September 4, 2023 | ES(Czech) 3 1 24.6kmx16.2km 2.0km J.Manek
4 (15094) Polymele(Trojan) 4 March 27, 2022 USA 10 2 27.4km 5.5km SummaryData Lucy Team&Ama
3| (172376) 2002 YE25 3 March 16, 2022 Australia 1 1 4km 3.3km CBET 5151 \;%22'; SummaryData R.Nosworthy
January 21, 2025 EA 3 2 12.0kmx11.0km M.lda&HaH.Watanabe
October 16, 2024 NA 3 2 14.0kmx8.0km K.Garg&P.Oakey
) September 14, 2024 NA 1 2 24.0km~25.0kmx | 14.0kmx7.8km V49-1 K.Bender&Nolthenius
2 (4337) Arecibo 2 June 30, 2021 NA 3 0 13.0km~13.4km - CBET 4981 2022 SummaryData .
June 9, 2021 NA 2 2 13.5kmx13.0km K.Bender&R.Nolthenius
May 19, 2021 TTOA 2 2 13.0km D.Gault&P.Nosworthy
January 3, 2025 NA 1 1 11.7km 3.9km CBET 5524 V.Ruckman
14 (1626) Sadeya 1 SummaryData i
1 August1,2020  |Srbia Obs| - - 15.14km 3.81km CBET 4893 Lignteurve/rot.

(Pravec et al)

C=CBET Publicatin order

Y=Order of discovery

Source:Asteroid with Satellites(Johonston),|IOTA site,|IAU-CBAT,MPB
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Fig. 1. Representation of a simplified case where the Gaia satellite would be observing a binary system perpendicularly to the plane of rotation Liberato et al.

of the bodies, along with the projections of the positions of the barycentre and the photocentre on the AL direction and the representation of the A&A, 688, A50 (2024)

orbital fit residuals’ projection in the along-scan direction. AL direction is represented horizontally for simplicity, but in reality it can take any https://doi.org/10.1051/0004-6361/202349122
orientation, slowly rotating by some degrees on a scale of several hours.
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Apophis, Phaethon, 2002S5Y50, 2024YR4, Torifune, Dinkinesh, Donaldjohanson, Eurybates
Polymele, Leucus, Orus, Patroclus & Menoetius

HE, AR XA F Y —:
https://www.johnstonsarchive.net/astro/asteroidmoons.html#1
https:// cdsarc.cds.unistra.fr/viz- bin/cat/J/A+A/688/A50
https://www.johnstonsarchive.net/astro/contactbinast.html

) > 2" (2060) Chiron, (10199) Chariklo, (50000) Quaoar, (136108) Haumea, (136472) Makemake
K. BEFE
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