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Co je to planetka?

 Planetka je velky
sutr...

21 Lutetia

253 Mathilde
\ 243 Ida / 1 Dactyl
§ 433 Eros
@ 951 Gaspra
2867 Steins

5535 Annefrank

25143 Itokawa

4 Vesta




Co je to planetka?

e Planetka je malé
teleso slunecni
soustavy, kterée
nevykazuje
kometarni aktivitu

(?)




Co je to planetka?

e P/2010 A2



Co je to planetka?

e Asteroid P/2010 A2




Jsou planetky ,rubble-pile™?

e Rubble-pile =
hromada balvand

e Rubble-pile vs.
monolit




Jsou planetky ,rubble-pile™?
e Co je rubble-pile? .“.:‘.i‘n’,:g?ﬁ;,.
iR

— Koule?

— R{zné kusy volné na
sobe lezici?

— R{zné kusy do sebe
zapadaijici (popukané
teleso)?

e Slepené ,lepidlem™?




Jsou planetky ,rubble-pile™?

e Velmi slaba sila mlze
drzet ,,monolity"
pohromade.

e Cohesionless asteroids

e Bolidy fragmentuiji za
mnohem mensich tlakd
nez meteority — co je to
za lepidlo, co drzi malé
planetky pohromade?
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Jsou planetky ,,rubble-pile™?

e Eros, Lutetia, Vesta — tektonickeé utvary (ryhy)
ukazuji na souvisly vnitrek




Jsou planetky ,rubble-pile™?

e Jak moc je Eros
uvnitr souvisly?

e \VSechny planetky
mensi nez cca
100 km jsou
fragmenty ptvodné
vetsich teles!




Je na planetkach regolit?

e Co je regolit?



e na planetkach regolit?

e \esta

AP




Je na planetkach regolit?

e Eros




Je na planetkach regolit?

e Malé rychlé rotatory
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Je na planetkach regolit?

e Malé rychlé rotatory ———
e van der Waalsovy . .
sily udrzi Castice na - e |
povrchu.




Je na planetkach regolit?

e Ejekeni rychlosti >
unikova rychlost pro
subkilometrové planetky

e Teplotni fragmentace
povrchu




it?

h regol

Je na planetkac

e [tokawa




Je na planetkach regolit?

e [tokawa




Planetky s ocasem...

e 133P/Elst-Pizarro, 176P/LINEAR, 238P/Read,
259P/2008 R1 (Garradd), P/2010 R2 (La
Sagra), 288P/(300163), P/2012 F5 (Gibbs),
P/2012 T1, (1) Ceres, (62412)

e (3200) Phaethon
e (596) Scheila

e P/2010 A2

e P/2013 P5

e P/2013 R3



Planetky s ocasem...

e Sublimace

1 QSP/EIst-Pizarro

T

P/2005 U1 (Read) T

« 23
e

118401 (1999 RE-o)




Planetky s ocasem...

Dec. 12

e (596) Scheila —
impakt 30m télesa
na 100km planetku




Planetky s ocasem...

e P/2010 A2

e P/2013 P5

Uvolnéni prachu
Z povrchu

P/2013 P5 Sep. 10, 2013
HST WFC3/UVIS
F350LP

N
‘LJ
10,000 miles

16,100 kilometers 60"

P/2013 P5 Sep. 23, 2013
HST WFC3/UVIS
F350LP

10,000 miles

16,100 kilometers 60"




Planetky s ocasem...

e P/2013 R3

Uplny rozpad télesa




Planetky s ocasem...

e Rozpady zplsobené
rotaci v hlavnim
pasu planetek

Fissioned —&
Fragmented
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Planetky s ocasem...

e (3200) Phaethon —
termalni
fragmentace

STEREO: Phaeton v
perihelu -




Planetky s ocasem...

e Zmeéna jasnosti pri
srazkach planetek v
hlavnim pasu




Prstence u planetek!

e (10199) Chariklo

3. 6. 2013 zakryt
hvezdy

ingress egress

2013C2R

. |

2013C1R

Normalized flux of star + Chariklo

2013C1R
La Silla- ESO
Danish 1.54 m
23,120

Time (seconds after 3 June 2013, 00:00:00.0 UTC)




Predpovidani padt na Zemi

e 2008 TC; / Alimahata
Sitta




Predpovidani padt na Zemi

e 2014 AA




Predpovidani padt na Zemi

o ATLAS (Asteroid Terrestrial-impact Last Alert System
project)

e Dvojice 50cm dalekohleddl.
e Tyden: 50-m planetka; mésic: 150-m planetka




Vicenasobneé planetky a
rotacni vyvoj
e Binarni asteroidy: > 200

e Troj- a vicenasobné: > 10
e Parove asteroidy: nekolik desitek



Vicenasobné planetky a

L

rotacni vyvoj

Binary and multiple asteroids/TNOs: component size ratio vs. primary diameter

1000

NEA
Mars cr
MBA
Jup troj
TNO

DP TNO
planet




Vicenasobneé planetky a
rotacni vyvoj

ARECIBO RADAR IMAGES OF 2001 SN263
4

e 2001 SN263




Vicenasobneé planetky a
rotacni vyvoj
e YORP efekt

(Yarkovsky—QO'Keefe—
Radzievskii—Paddack)




Vicenasobné planetky a
rotacni vyvoj

Malé binary
skutecné rotuji
tésneé u limitu pro
rozpad

Diameter (km) )




Vicenasobné planetky a
rotacni vyvoj

\

d Ast ""‘--‘j’-lv Asteroid Pair




Ceres

e Diferencované téleso Ceres’ layers

Thin, dusty
outer crust

Water-ice layer

Rocky
= inner core

e Aktivita (vodni pary)



Ceres

e Velké planetky hlavniho pasu musely projit velkymi
impakty

e VsSechny maiji své kolizni rodiny
® KrOmé Ceresl asteroid proper orbital elements

e Kde je jeho rodina?
Vysublimovala?

2 212223242526272829 3 3132333435
a, (AU)




Ceres

Dawn mission

Vesta departure
Jul ‘12

TS

Launch

S Vesta

arrival
Jul ‘11

roo

—— Thrust Mars gravity assist
Coast ’ Feb ‘09

Ceresarrival
Feb ‘15 <—End of mission
Jul ‘15



NASA Asteroid Redirect Mission

2019

Asteroid
Detection,
Characterization
& Selection
Segment

Asteroid
Redirection
Segment

Orion & SLS
Crewed Asteroid
Exploration
Segment

2013

SST

LT F

2014

2015

2016

GEO-hoste
payload
detection

Enhanced grou
Initial can

*h

3

Final
target
selection

LN

J 2017

2018

2020

2021

E:

S

Mission
Launch &
SEP Demo

2022

_-Ii
First flight of
Orion

EM-1: Un-crewed
Orion test

beyond

the Moon

EM-2: Crew
on Orion to
the asteroid




NASA Asteroid Redirect Mission
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NASA Asteroid Redirect Mission

Captured Asteroid
(inside capture bag)

'
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Asteroid -y b/ 7 \ N

Redirect
Vehicle

Orion Crew
Module

Orion Service
Module 25-kW Solar

Array Wing (2x)




NASA Aster0|d Redirect Mission




NASA Asteroid Redirect Mission




NASA Asteroid Redirect Mission

Area/Mass ratio estimated,
2009 BD' 30-145 t 1.2 km/s | Jun 2023 Mar 2024 rotation period > 2 hrs,
Spitzer upper bound on mass

Rotation period 0.2 hrs,
50-50,000t| 1.0 km/s Jul 2024 Aug 2025 possible 2009BD-like Area/Mass
Spitzer opportunity in Feb. 2014

Discovered March 2013, Radar characterized
rotation period ~ 2 min
2013 EC20 2.6km/s | Sept2024 | late 2025 2024 return requires DIV H or FH launch
2020 return possible with Feb 2018 launch

2008 HU4 | 5-40,000t | 0.5 km/s | Apr2026 Mid 2027 Close Earth flyby in April 2016




OSIRIS-REX

The Origins Spectral
Interpretation Resource
Identification and Security-
Regolith Explorer

Zari 2016 - start

Rijen 2018 - prilet k asteroidu
(101955) Bennu (uhlikaty
chondrit, 500m)

2023 — navrat s alespon 60g
vzorkd




