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ABSTRACT

DESTINY+ Dust analyzer (DDA) will be onboard DESTINY+
spacecraft which is planned to go to an asteroid, 3200 Phaethon
for the technological demonstration and science mission. DDA will
observe interstellar and interplanetary dusts in cruising phase
and also dusts around Phaethon in close flyby. DDA can analyze
chemical and mass compositions of detected dusts and also its
arrival direction. This paper introduces dust analyzer and
describes a concept of DDA..
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What is Dust Analyzer?

* Instrument for in-situ dust analysis in orbit

* There are two types of DA;
* I[mpactionization
* Secondary ion TOF mass spectrometer
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Dust Analyzer: In-situ dust analysis

Cassinil Z1& & Vega{>
SNnTWLS Stardust(Z#&
Cosmic Dust Ry (W
Analyzer Cometary and
Interstellar
Dust Analyzer
Rosetta
[CHEEH Nt
COmetary

Secondary lon
Mass Analyzer

3
This document is provided by JAXA.



Dust Analyzer: ¥ F TOX AR
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Flyby dust observation of Enceladus
with by Cassini
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DESTINY* #& &k FHDust Analyzer (DDA)
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Advancement in function and
performance since CDA
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DDA Laboratory Model
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DDA Laboratory Model
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Data of DDA

* Dust parameters
composition

* Grain mass range

* Grain speed range

* Accuracies (direction, v)
e ToF mass resolution

* Instrument Mass

* Power

* Data rate

* FOV 45°

* Cover
 Decontamination heater

Mass, speed, charge, flux,

10e-16 gto 10e-6 g

5to 100 km/s

<10° , <10%

M/dM >150

3.5 kg (including margin)
14.2 W (peak), <9 W (idle)
1 kbps to 64 kbps

half cone

yes

yes (5 W)

e Optional articulation platform 311 g, unlock power

(frangibolt FC2-16-315R2), 25
\Z/VVG:_/DZS V for 1min., power drive :
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Dust Observation in DESTINY* mission

) Interstellar dust
@ Interplanetary
(3 Dust particles around Phaethon
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(Dinterstellar dust

Interstellar dust with Destiny*
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@Interplanetary dust
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Interplanetary and interstellar dust

with Destiny*

1. Asteroid Collisions (m > 10~8kg)

2. Asteroid Poynting-Robertson (m < 10~8kg)
3. Comet Collisions (m > 10~ 8kg)

4. Comet Poynting-Robertson (m < 10~8kg)
5. Interstellar Dust (10~ 18kg < m < 10~12kg)
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Estimation of dust flux during cruising
(Simulation results by IMEM)

Avarage flux Fluence for 600 Dust particles for
(m2s1) days (m2) * 600 days*¥
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(3)Dust particles around Phaethon
(1)Cometary dust

Hsieh & Jewitt, opt. observations of Phaethon

Phaeton Dust Density (opt obs, >0.5micron)
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How many dust particles are
incident during Phaethon flyby?

 PhaethonmM™5 M FEEE100 km (>0.5 um): 50 {&/ m3

« I5AINAERE30km/s, BEXMEFE = 0,022 m?2

- —FRE33Y) 18,000 {E/st&H T=5,
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(3)Dust particles around Phaethon
(2)Dust cloud

* Impactors striking the
lunar/asteroidal surface
produce ejecta dust:

* mass yield Y~500 (Koschny
& Grun, lcarus, 2001,
Krivov et al. , Icarus, 2003)

* Some ejecta particles
escape from moon‘s
gravity:

* Most important mass loss
mechanism

* Gravitationally bound
rains populate more or
ess isotropic dust cloud:

Sremcevic et al., Icarus, 2005  Dust cloud around Galilean

satellites (Kruger et al.,
Nature, 1999)
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Dust cloud:in case that cometary dust
does not exit at all

1AUIZ 3 BPhaethonDELBIZF ANISHORBEDAHF X
FEE T DIGEICIMInE TR T 5754/ \( B2
HTB5 XD

Phaethon~DEHE | cfcounts] |

T FREEL . [km] u0=20m/s, y=1.2 u0=50m/s, y=1.7

3 179.81 2792.54
5 118.77 1862.66
10 66.17 1049.94
30 25.01 402.62
[ 50 15.66 253.36
. 100 8.19 133.24
. 300 2.87 46.89
| 500 1.75 28.63
1.26 20.64
| 1000 0.89 14.57
| 1500 0.60 9.79
2000 | 0.45 7.37

Caution: This estimation is based on assumptions of surface condition of Phaethon.
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Cometary Dust & Dust Cloud
around Phaethon
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Thank youl!
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