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Abstract

Effective atomic numbers (Zeff) and effective electron densities (Nel) of 69 samples collected from Comet Wild-2 within scope of Star-
dust mission were determined in the energy range from 1 keV to 100 GeV. The data were individually evaluated for Wild-2 olivines,
pyroxene, FeANi sulfide and silicate glass samples to obtain remarkable information about Comet Wild-2. The photon energy and sam-
ple composition dependencies of obtained data were investigated. The results show that Zeff and Nel values depend strongly on chemical
composition and interaction photon energy. The result of present study may be providing new and helpful knowledge about the Comet
Wild-2 and ourSolar System.
� 2015 COSPAR. Published by Elsevier Ltd. All rights reserved.
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1. Introduction

Comet Wild-2is acometnamed afterSwitzer-
landastronomerPaul Wild who discovered it on January
6, 1978. Stardust is the name of NASA’s space mission
studying Comet Wild-2. The primer goal of the Stardust
mission is to collect samples from the Comet for laboratory
analysis on the Earth. Such particles are called Stardust or
pre-solar grains and this is the main reason why the mission
was called Stardust (Brownlee, 2004). Stardust Spacecraft
which started its travel in January 2004, returned to Earth
with both samples collected from Comet Wild-2 and inter-
stellar dust collected during journey.

When a comet is looked at, one can see only a cloud of
dust and gas extending from comet. However, if particles
and dust from a comet are closely investigated, significant
information related to our Solar System can be obtained.
Thus, collected samples from Wild-2 have been analyzed

by scientists since the return of the Stardust capsule to
Earth in January 2006 (Zolensky et al., 2006; Flynn
et al., 2006; Hörz et al., 2006; Brownlee et al., 2006;
Joswiak et al., 2007, 2009, 2012; Ishii et al., 2008;
Schmitz and Brenker, 2008; Leroux et al., 2008;
Nakamura et al., 2008a,b; Jacob et al., 2009; Nakamura-
Messenger et al., 2011). In this study, effective atomic num-
bers (Zeff) and effective electron densities (Nel) (effective
electron density is often called effective electron number
and shown as Neff) were determined for 69 different type
samples collected by Stardust Spacecraft from Comet
Wild-2. The Zeff and Nel are useful physical parameters in
order to evaluate interactions between photon and sam-
ples. Furthermore, these parameters give very exhaustive
information for understanding physical and chemical
properties of the examined system. They are also used
extensively in nuclear and radiation physics, radiation
dosimetry, environmental and industrial applications etc.
(Manohara et al., 2008, 2009; Han and Demir, 2009; Han
et al., 2009; Akkurt, 2009; Kurudirek et al., 2010, 2010;
Kaewkhao and Limsuwan, 2010; Cevik et al., 2010;
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Table 1
Representative chemical compositions of Wild 2 olivines (normalized oxide wt%).

Track T 10 T 22 T 26 T 41 T 57 T 61

Name
frag

Arinna 5 Aton
center 7

Aton
rim 7

Ada 1
(TP)

Isis 8 Isis 2 Isis 3 Febo 1
(TP)

Febo 3 Febo
103

Allie 1
(TP)

SiO2 44.51 35.72 36.79 28.59 42.27 40.38 36.55 41.08 41.00 39.60 42.70
Al2O3 0.20 0.15 0.25 0.50 0.34 0.08 0.16 0.11 0.17 b.d. 0.41
Cr2O3 0.71 0.10 0.14 0.27 0.26 0.44 b.d. 0.34 0.41 0.15 0.07
FeO 1.19 28.02 17.73 62.23 0.24 7.76 27.02 3.31 2.98 15.29 1.08
MnO 0.08 0.89 0.76 6.58 0.64 0.34 0.72 1.09 0.78 0.51 0.10
MgO 53.03 34.17 43.52 1.29 56.18 50.74 34.76 53.92 54.62 44.26 55.64
CaO 0.27 0.31 0.27 0.03 0.04 0.26 0.17 0.15 0.05 0.19 b.d.
P2O5 b.d. b.d. 0.54 0.52 0.04 b.d. 0.23 b.d. b.d. b.d. b.d.

T 77 T 80 T 130 T 141

Puki 1
(TP)

Puki 2 Puki 3 Puki 4 Puki 5 Puki 50 Tule 3 Bidi 1
(TP)

Coki 1
(TP)

Coki 3 Coki 11

SiO2 37.36 37.26 33.90 36.93 37.93 41.54 32.18 42.93 40.33 36.76 42.43
Al2O3 0.15 0.34 b.d. b.d. 0.06 0.12 b.d. 0.20 0.18 0.57 b.d.
Cr2O3 0.08 0.27 0.14 0.18 0.02 0.31 0.27 0.53 b.d. b.d. 0.24
FeO 27.47 32.49 37.61 33.86 29.22 0.18 46.96 1.88 18.73 16.19 0.14
MnO 0.42 0.80 0.64 0.73 0.66 0.46 0.71 0.17 0.62 0.53 0.50
MgO 34.13 28.48 26.93 27.89 31.45 57.37 19.55 54.07 39.97 45.90 56.67
CaO 0.21 0.36 0.61 0.42 0.26 0.03 0.32 0.23 0.17 0.04 0.03
P2O5 b.d. b.d. b.d. b.d. 0.29 b.d. b.d. b.d. b.d. b.d. b.d.
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