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Abstract:

Comets are pristine small bodies and thus provide key
information about the solar system evolution. Remote
observations by ground observatories have characterized
various comets, while in-situ observations by spacecraft
have brought much more detailed information on several
comets. However, the direct observations by spacecraft fly-
by or rendezvous have been limited to the short-period
comets, which neared the sun many times in the past and
thus lost some of primitive characteristics. The Comet
Interceptor mission, led by ESA, aims at a long period comet
or an interstellar object. We, Japanese team, will provide an
ultra-small daughter spacecraft, whose closest approach will
be less than 1,000 km, allowing the first-ever multi-
spacecraft fly-by observations of a comet.
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Spacecraft B2
ESA
(Remote sensing;
Mass Spectrometer;
Dust, Fields & Particles)

Nucleus

(Continued Y .

Spacecraft B1
JAXA
(UV camera;
Visible camera;
Fields & Particles)

solar wind observations
if either/both
B1 and B2 survive)

Spacecraft B1, B2
transmission of live
data to spacecraft A

Spacecraft A
ESA
(Remote sensing;
I et orrtach Dust, Fields & Particles)
’ /,//L/ distance decided by Primary HGA for mission.

activity level

(nominally ~1000 km) Flyby speed unknown:
range <10 km/s to >80 km/s
Post-encounter

data transmission to Earth [Colin&Jones 19]
via HGA

(weeks to months duration)



Evolution of comets
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Comet substructure

[Greenberg 98] [Weissman 86]
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Coma composition
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Comet is a MINOR source of water on the Earth

Loss to space

Water content of the Earth: ~ 5x104 M,

5x104 M
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D/F ratio of water in the solar system

[Altwegg+15; Biver+16]
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What co comets tell us
(om watter transport across the solar system)?

Water content of the Earth: ~ 5x104 M,

5x104 M.
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How water s ejected (rom nuclel?

[Vincent+16]
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[Hlow cloes warter interact with the soelar wine?
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Solar wine = comet plasma interaction

[Coates+09] [ R
PICKUP 2 3G
27 MBI WAVES
IONS 77 s W 5
DECELERATION {
OF SOLAR WIND
PITCH ANGLE
SCATTERING
Y
INTERPLANETARY ADIABATIC FIRST.ORDER
MAGNETIC FIELD HEATING FERMI ACCELERATION
v SECOND-ORDER

BOW SHOCK FERMI ACCELERATION
ION TAIL
3 A

ENERGETIC PARTICLES

« KB FHREERAZNLEXBEANMEBETSXIADIRILF—HHE
» FEEICE>THAShSRBIXRES

« Alfvenil, 145K, mirror modeiiif, . ..

- REPIZETE?



Intercepting an yet Unkneowmn CoOme
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Imstrumentacion



Summary
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