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Science/technical case

e Return of a sample of unaltered material from primitive
asteroid.

e Several process alter material on asteroids: space
weathering, gardening...

e What about heating (from the Sun) ?

e Sample temperature < 40C (313K) - 80C (353 K)
(Koschny - yellow book)

e Macromolecules found in meteorites are thought not
to be stable at temperature > -373 - 423 K



Temperatures vs heliocentric distance
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(subsurface) area of an NEO is heated to.
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Past orbital evolution

* NEOs evolve rapidly in the Keplerian
orbital elements space, (a,e,i), due to a
combinations of close encounters with the
terrestrial planets and resonances with the
giant planets.

e The probability that each NEO reached g<qs
(with gs = a given threshold)

e The total time spent at g<gs



0]
o'
\
o'
>
i)
-H
|_|
-~
Q
©
Q
o
N
[aF]

I
65679
162173
162998
2001 sG286

1989 UQ)

. ‘
2%%91']51(3162
2001 SG286

0.5 0.6
Perihelion distance (gs)

0.7
[AU]




n
o'
\
o'
<
i)
-
=
i)
[«
0]
Q,
n
Q
£
-~
B

1.4e+07

1.2e+07 |

I
65679
162173
162998
2001 sSG286

1999 RQ36 -~~~

1989 [{9

I
2(9)%91'18 162

2001 SG286

0.2

0.3

0.4 0.5 0.6
Perihelion distance (gs) [AU]




)
B
[0}
>
o
Q
]
o
Q
)
[1o]
Q
<
1)
[0}
2
(55}
Q
5]
@
Q
O
@
('
~
3
)
o0
o
0
i)
(1]
<
)
>
i)
-~
—
-~
Q
©
Q
(0]
~
[aF

)
|

.= 7 m
|
-

1 Yo

2 |
M r NN 7 L4
J | J{‘ ) () \/F—
U ARJU “

o ™Iy M
A

’

-' -
1' [\ AP ¢

T

65679
162173
162998

12001 SG286

1999 RQ36 -~~~

Temperature,

Ts,

(surface) [K]

=)

1989 }J
I
2001 SK162

|2001 SG286

SE——

] S ——— - e— =
- g i

B . . o -

_ .._.__.
P =
e e — gl

ot




= - e T e
— T S — o —— g T v,
e g v i e i
e - P . P " —
S e = ol d——
- 3 o e, —

g sl = - =

1989 U
1999 J

] 511%62
2001 SG286

2001

|
162998 oo

162173 -------
2001 SG286 <

1999 RQ36 — -

(sub surface 3cm depth) [K]

]
E

D
-

Temperature,

SI 2AO0de po3eaY Sem eaie 20vIFINSANS 205 Iyl AITTIgeqoid




e T e

T S — o —— g T
e g v i e i

P . P " — -

o e

1989 U
1999 J

811%62
2001 SG286

2001

I
162998 -------

162173 -------
2001 SG286 e

1999 RQ36 — -

(sub surface 5cm depth) [K]

Ts,

r | 1
cratu
Temperature,

m \‘(\f‘

| sl |

1 M
& W A A A S W A WY S -
)

§

SI 9AO0de po3esay SeMm eaIe 20vIINSNS 3eysx A3TITqeRdOoid




Conclusions

o All target NEOs are likely to have been heated
above 350 K at the surface.

e Heating at some (3-5cm) depth is less
important.

e The less heated target is (162998) 2001 SK162.

e Subsurface sampling is required.



