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Spettro di assorbimento

La radiazione IR di intensita |, attraversa il campione. La sua FREQUENZA viene
variata, e la radiazione non viene assorbita finche la frequenza v = v,

| fotoni alla frequenza Vv
vengono assorbiti, e si vede
quindi una riga spettrale
centrata alla frequenza

V=V,
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Discovery:May 1999 B are

Equatorial radius: 50242 m b T e

Top-shaped asteroid

Rotation period:7.63 h

Revolution period: 1.3 yr
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Asteroid size

Japan lands probe
on the 900 m long
Ryugu asteroid

Eiffel

Taipei

qul | T;w_er 300 million kilometres Kga:)if?
aipei aris from Earth uDai
Taiwan France UAE

508 m 324 m Approx. 900 m 830 m

Source: Jaxa
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ASTEROID IMPACT Comparison
from YOUTUBE page «MetaBallStudios»

Crater

Possible impact of Ryugu on New York
Area of destruction: ~100 km
Impact crater: 14.4 km




Objectives

The Hayabusa2 mission is an asteroid-sample return
mission, developed by the Japan Aerospace
Exploration Agency (JAXA). It follows from the
Hayabusa, sample-return mission that visited the Near-
Earth asteroid Itokawa and returned sample to the
Earth (in 2010)

The mission plans to study and sample the primitive C-
type asteroid Ryugu, with the aim to pursue the
following scientific objectives:

» Solve misteries related to the material’s evolution in
the solar _system: processes between minerals, water
and organic material which occurred during the early
phases of Solar System will be clarified. By studying a
C-type asteroid, which is rich in water and organic
material, the interactions between the building blocks
of Earth and the evolution of its oceans and life will be
explained.

 Solve misteries related to the evolutionary process
of asteroids: the formation process of asteroid will be
examined by directly studying the materials into
asteroids, their internal structure, and the subsurface
material.
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Ryugu-Mean spectrum
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> Reflectance at1.9 pm 9%
informationabout composition/grain size /
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Information about space weathering effects or variationin » | Eob ol |
composition/grain size : 22 24 26 28
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Absorptionbands at 2.72 ym { OH in Mg-rich phyllosilicates)and 2.8

um (probably OH in Fe-rich phyllosilicates)

» Band Center (BC): wavelength with the minimum reflectance value in
the isolated absorption band

indicative of the mineral’s specie responsible of the spectralfeature

» Band Depth (BD): 1--2€

T BT I [ 1
Rc . 2.75

Wavelength{um)

qualitative information about the abundace of mineral
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JAXA Hayabusa2 mission

Hayabusa2 collects a sample from asteroid Ryugu
22 February 2019
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«Omusubi-Kororincrater» (7.9°N, 301.3°E)
» Angle of impact: 60°
» Rim-to-rimdiameter: 17.6+0.7 m
» Pitinthe vicinity of the impact point ( 3 m diameter, 0.6 m deep),
depth 2.7 m from the top of the rim
» Subsurface material ejected from 1 m depth
» Mobile Block (MB) of 5 m was excavated and moved of 3 m north-
west from the initial position
» Stable Block (SB) barely moved after the impact, part of a larger
block buried in the subsurface and halted the crater growth
toward south-east
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Spectra of ejecta-rich areas
show the 2.72 um band as
spectra of the surface area
due to OH in Mg-rich
phyllosilicates

Spectra of SCI crater ratioed
for a surface standard
spectrum show a stronger
band, also shifted toward
shorter wavelengths.

The shift could be related to
a different Mg/Fe ratio in
phyllosilicates, thus
subsurface material is
richer in Mg phyllosilicates
than the surface one




l-,',i T

i;‘\ Spectral ahaly3|s‘bf Omusubl Kpréi'rn

"|

r-.~1*"'.5

I'

.I{ . .i\ }_:_*'1“..
- ' L TR TR
RERRY Cc‘mclusuqns Ak A A
| . | %4 N . “ ¢ '} R "-.

P fr=s % The subsurfac terial cc
e stronger 2.72 and 2. 8 pm \' gf [ hod

5 &

@*
"'"-
i 1""

" t

vh)

=

: _ . L # ~ more deratéd
<. VR FOADR. e L thah the éurface on
gt ) - N "‘ Ui ", size of |
N ' . e : TR gralns _
7 ‘ bR A EXpOSItI&J of ‘the subs

; i
ra?‘]sr'areas are datke} and deer' VRE darker ;;naterlal m&é .;
S ANTRY . . === Arakawa+(2020)and Moro

!.f‘* i;. ‘Th_. : 'i' k "!_ £ 2 and suppor‘tedby&dwous =":£'*i'"
s DAL AR u\‘ b . ) exr?enmentS(egﬂ. Eus+ . * _&

ati ofs ectral aa}\eterTn $m,‘h rn t ~« Ejecta move not onIy mp, '
; p p ¢ "e Mr ‘_glrectlon (asi AfdkaWﬁ+ 202 f

STy ¥ '1’~_+ . alsoin the soutfiem dne, re&
' S 1‘_. _ = 7¢" | distance of 20 _ |

ERAR TN a4 el & point, |
AW G SRR A
!-‘ . B " . ?

']
"‘I.
e
-

:!
rf

—'lﬁ
_.,j-#.

o

u'l'.-;-'




Re-entry speed:

. . about 12 km/s
spinning (1 rotation in about

Re-entry start \ '
(Altitude about 200km) 0

Aerodynamic heating \4'\

Dynamic unstable region
(transonic range)

Heat shield separation

Cross parachute (a radar reflective
cloth attached to the umbrella body)

Acquisition and ranging
by primary radar

Parachute deployment
(altitude approx. 10km)

Beacon antenna extension
Beacon signal transmission

Landing (beacon transmission
continues after landing)

Woomera
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SOMS (mcludrng prebiotic moleculeslsuch ? ammd
équ) were also found in cagbonaceous chondrites ™
meteorites.(Cl.and CM), which rmght have dellvered ¥
arhlno acids and other prebiotic or‘gaﬁlc molecules to,
o \l BT T4 e the early Earth and other rocky planetsg % &‘; 15Y
y 18 W i 'y I 'r | .. 3
" % I!{yugu.&arjales were e‘xposed to Sp\We, tu{t the SOM is still preserved likely by Hélng a$SOCIa 20N
& 4 .I.rleraiﬁl" . .‘. I l‘; 1& - AP |

- 8

The presence of aromaltrc hydrocarbons i |mp
'uhydrothermal processing on Ryugu s parent
r and/or presolarsynthesis i in the 1nter§tel|ar m

protosolar nebula) il




. 129 . ._._'_: . : -\\
um‘nzyu g- e
EE [ G S T ! >

3 P PR e .ﬁ .

__'LE.'_A'_m
§ ST T

T




HAYABUSA)

Thanks for your attention



