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Abstract

Raman microspectroscopy measurements were per-
formed on Hayabusa sample RA-QD02-0197. The
sample has been provided by JAXA to our consortium
in the scope of the 1st International Announcement of
Opportunity [1]. Raman microspectroscopy is an ap-
propriate technique for a contactless mineralogical in-
vestigation and is applied to describe the mineralogi-
cal composition of the sample. For the noble gas re-
search proposed in the project [2] it is essential that
the sample does not come in contact with the Earth at-
mosphere. Therefore, the sample has been stored in
a container filled with nitrogen and has been inves-
tigated through a quartz window. Olivine, pyroxene,
and feldspar are the minerals that could be identified.

1. Introduction

The Hayabusa sample return mission was launched
in 2003 by the Japan Aerospace Exploration Agency
(JAXA). During this space mission material from the
S-type, near-Earth asteroid (25143) Itokawa was sam-
pled and returned to Earth. The maximum size of the
largest returned samples is below 180 µm [3]. Ra-
man microspectroscopy measurements, which allow
for a contactless mineralogical investigation, were per-
formed on Hayabusa sample RA-QD02-0197. This
sample is one of seven samples provided by JAXA and
was allocated (and remained) in a N2-filled container
to avoid Earth atmospheric contamination. The inter-
pretation of the measured Raman spectra indicate that
sample#197 mainly consists of Mg-rich olivine. At
some measurement points also pyroxene and feldspar
could be identified.

2. Sample
The Hayabusa sample #197 is one of three sample that
were provided in nitrogen (Figure 1). The size of the
sample is about 59 µm. SEM-EDX analysis at the cu-
ration facility of JAXA identified olivine and plagio-
clase mineral phases (JAXA sample documentation).

Figure 1: Upper image: Hayabusa sample in the small
cavity on the glass slide. Lower image: Modified sam-
ple container provided by JAXA under the Raman mi-
croscope.

3. Measurements
The Raman measurements were performed through
the transparent Quartz glass port that replaced the orig-
inal JAXA top cover. Single spectra were measured on
the sample to identify the minerals. The sample was
scanned manually with 44 measurement points (Figure
2) covering the entire sample surface pointing towards
the objective. The Raman measurements were carried
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out with a Witec Alpha 300 Raman microspectrome-
ter. The laser wavelength was 532 nm. The spectral
resolution was about 4 cm−1 and for the 10x objective
the spot size on the sample was less than 1 µm. The
measurement time was 120s and 240s and the power
on the sample was 200 µW for each measurement.

4. Results and discussion
In Figure 2, as an example, an averaged Raman spec-
trum, derived from 10 measurement points (spots 1-
10), is presented with an enlargement in the range of
the main olivine doublet between approximately 700
till 1000 cm−1. The bands of the doublet were Gauss
fitted. The estimated peak positions were compared
with two-peak calibration data sets of Kuebler [4]. The
derived peak positions indicate Mg-rich olivine (Fig.
2).

Figure 2: Microscopic image of sample #197 includ-
ing the 44 measurement points; averaged Raman spec-
trum of 10 measurement points and comparison with
Kuebler et al [4].

In Figure 3 microscopic images and Raman spectra
of measurement points number 7 and 33 are shown.
Plagioclase has been identified at point number 7 in
addition to olivine. The peaks used for identification
were around 478 cm−1 and 511 cm−1.

At point number 33 olivine and pyroxene could be
identified. Here the comparison with literature data [5]
indicates high-Ca-pyroxene.

5. Summary and Conclusions
Raman measurements were performed on Hayabusa
sample RA-QD02-0197, kept in nitrogen, for con-
tactless mineralogical investigation. Mg-rich olivine,
high-Ca-pyroxene, and plagioclase are the identified
minerals. The results of the Raman measurements are
consistent with an ordinary chondrite of high petro-
logic type.

Figure 3: Microscopic images and Raman spectra of
measurement point number 7 (left) and measurement
point number 33 (right).
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