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FIRST OF ALL ...
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Introduction

Past Didymos occultations and lessons learnt!

The two 2026 (pre-Hera arrival) events
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Introduction
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January 1975: 1%t occultation by an NEA (Eros)
March 2021: 15 occultation by a sub-km sized object — the NEA Apophis
— marking the start of a new Era!
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(65803) DIpYmMos (1996 GT)

NEA discovered in 1996, by the Spacewatch survey, Kitt Peak
binary nature — in November 2003 (Pravec et al.,2003)

YEAH, HUMANS!
WE'RE NO THREAT
TO You!
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https://planetpailly.com/2016/05/13/sciency-words-didymoon/ b
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(65803) DIpYmMos (1996 GT)

NEA discovered in 1996, by the Spacewatch survey, Kitt Peak
* binary nature — in November 2003 (Pravec et al.,2003)
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DART - Double Asteroid
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- kinetic impactor

Hera mission (ESA)
- observer spacecraft
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d Launched Nov. 24" 2021 UT
Impact on Dimorphos on Sept. 261", 2022

e First demonstration of Kl technique
to deflect an asteroid

e Test autonomous GNC (Guidance, |
. Navigation, and Control) for hyperve-
. locity impact on 150m target

e Measure deflection: Dimorphos’ or-
bital period change ~33 minutes

i
£
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:
.
Y | aunched Nov. 24t 2021 UT

Impact on Dimorphos on Sept. 261", 2022

e First demonstration of Kl technique
to deflect an asteroid

Navigation, and Control) for hyperve-
. locity impact on 150m target

~ e Measure deflection: Dimorphos’ or-
bital period change ~33 minutes

e Test autonomous GNC (Guidance, |

.g To be launched in Oct. 2024

Arrival at the Didymos system in 2026

e First precise measurement of de-
. flection efficiency and Planetary De-
ﬁ fence capability

e First binary asteroid and smallest
asteroid ever visited

e First detailed measurement of small
# body cratering physics

e First deep-space CubeSat for very
close asteroid inspection

3
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(65803) Didymos-Dimorphos

THAT'S NOT
FAIR!
YEAH, HUMANS!
WE'RE NO THREAT
TO You!
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state + orbit uncertainty

Makadia et al. 2023
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|
Didymos occultation events

1466 best predicted events (anywhere on Earth)
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Season 1 — Didymos Occultation circumstances

max. expected across path Didymos’ V. mag. / geocentric A (AU) Stars’ G mag.

Epoch (UT) duration / mag. 16 uncer. ( dpjgymos)

*2022-10-15 0.15s/5.1mag.  0.441 15.170.0796 10.34
2022-10-18 0.16s/3.0mag. 0.354 15.3/0.0838 12.22
2022-10-18 0.16s/4.4mag.  0.359 15.3/0.0849 11.20
*2022-10-19  0.17s/3.5mag.  0.477 15.3/0.0859 12.14
2022-10-19 0.17s/83.2mag.  0.478 15.6 / 0.0866 12.43
2022-10-21 0.18s/3.6mag.  0.497 15.7 / 0.0897 11.82
2022-10-26 0.2s/4.3mag.  0.496 15.6/0.099 11.32
2022-10-27 0.2s/4.0mag.  0.521 15.7/0.1013 11.95
2022-10-27 0.2s/4.4mag. 0512 16.0/0.1021 11.59
2022-11-04 0.25s/3.3mag.  0.073 16.2/0.1188 12.90
*2022-11-12  0.3s/4.8mag.  0.104 16.3/0.1353 11.51
2022-11-14 0.32s/6.2mag.  0.103 16.3/0.1395 10.15
2022-11-15 0.33s/4.7mag.  0.322 16.4/0.1415 11.63
2022-12-17 0.29s/2.9mag. 0.211 16.5/0.2136 13.54
2022-12-19 0.28s/4.7mag. 0.214 16.4/0.2186 11.73
2022-12-23 0.26s/4.5mag.  0.222 16.4/0.2312 11.97
2022-12-29 0.24s/6.0mag.  0.205 16.4/0.2523 10.56
2023-01-18 0.3s/4.12mag.  0.199 17.2/0.3565 13.04
*2023-01-21 0.36s/ 8.5 mag. 0.206 17.4/0.3816 9.07
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SOME OF THE CHALLENGES ENCO ERED

2022/10/15 — USA — first +ve chord (Obs: Roger Venable), 10.34 mag., 0.15s.
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2023/01/21 — France (Obs: Lionel Rousselot), 9.07 mag., 0.36s. [J
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Lessons learnt & Gear Requirements

e Mobile stations
e Telescope’s aperture
. e Frame acquisition rate

e Timing requirements (GPS timing accuracy is by-far the most reliable)
+ cameras with integrated GPS antennas is by far the best option
+ time-boxes (external GPS antenna)
NTP synchronisation of your computer clock
+ alternative solution: use of a chronoflash.

PRACTICE, PRACTICE, PRACTICE, AND MORE PRACTICE

I y
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April 16", 2026 UT (night of Wednesday to Thursday)

Tyrrhenian Sea

Star: 13.6 G mag., max. expected duration 0.35s f
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Zoom onto Sardihia

¥

Google Earth ;
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May 4™, 2026 UT (night of Sunday 3™ to Wednesday)
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Contrast for the SOLE purpose of better viewing the path (middle of the Sahara).

Star: 12 G mag., max. expected duration 0.19s f
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PROPOSED PLAN OF ACTION

- Planning and logistics
e recruiting observers
e identifying additional equipment
° identifying (for SEINIEY shipping equipment and strategies.

AST OPPORTUNITIES BEFORE HERA ARRIVES @ DIDYMOS |

|NCENTIVES / OBJECTIVES

e keeping the high-accuracy astrometry to support Hera
(both heliocentric orbit and mutual orbit)

e better determination of P,

e continue to push further the limits.

THANK YOU!  DZIEKUJE !
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|
ACROSS Campaigns

ALCRSOSS FOR CITIZEN SCIENTISTS
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Largest ACROSS (M funded) campaign — Aug. 251", 2022
Deployment: Algeria, Spain, Portugal w. 3, 7, & 21 stations, resp.

b Tl A
i by L

Porto team — North of Porto at Vila Nova de Gaia
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Largest ACROSS (sl funded) campaign — Aug. 251", 2022
Deployment around Porto
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