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Introduction: Hayabusa2 spacecraft successfully 

accomplished a series of proximity operations at C-type 
asteroid Ryugu and left the asteroid in Nov. 2019 [1]. 
Near infrared spectroscopic observation found that the 
overall surface of Ryugu show a week 2.72µm 
adsorption feature comparable to those of thermally 
and/or shock-metamorphosed hydrated carbonaceous 
chondrites [2]. Thus, samples collected during the 1st 
and 2nd touchdown operations, which were held in Feb. 
and Jul. 2019, respectively [1], should contain hydrated 
minerals. This means that they will have to be treated to 
avoid contamination of terrestrial water, atmosphere 
and organics. Therefore, the contamination control 
against terrestrial water, atmosphere and organics is 
essential for the curation activity of Ryugu samples 
returned by Hayabusa2 at the end of this year. As 
previously reported [3], a new class 1,000 clean room 
and new clean chambers was established at the JAXA 
curation facility in 2018 and the protocol of the sample 
curation was determined (Fig. 1). In this report, we 
further report (a) vacuum and nitrogen conditions of the 
sample handling clean chambers, (b) handpicking of 
samples from the sample catcher in vacuum, (c) sample 
extraction from the sample catcher, (d) microscopic 
observation of the samples, (e) weight measurements of  
the samples, and (f) sample handling. All the operations 
described here will be done in the sample curation 
chamber without exposure to the air. 

(a) Vacuum and nitrogen conditions of the 
sample handling clean chambers:  Figure 2 shows a 
schematic view of the clean chambers for Ryugu 
samples. The sample container that stores the sample 
catcher with the collected samples will be introduced 
into the Clean Chamber (CC) 3-1. After the introduction 
to the sample container to CC3-1 will be held under the 
1-atm pure nitrogen flow, the chamber will be evacuated 
immediately to high vacuum (1.0 x 10-5 Pa). The 
connection test will be made this March, where the time 
require to reach high vacuum will be measured. The 
container opening and the extraction of the sample 
catcher will be made in CC3-1. CC3-2 that is next to 
CC3-1 (Fig. 2) is planned to be kept in vacuum all the 
time, where a fraction of samples will be handpicked 
and stored (see operation (b) below). The best vacuum 
of CC3-2 was 4.2 x 10-7 Pa.  

   The sample catcher will then be transferred to CC3-3, 
after which the catcher and the samples will be handled 
in purified nitrogen gas in CC3-3, 4-1, and 4-2. Nominal 
dew points of CC3-3 and CC4-1 are -110˚CDP and -
100~-90˚CDP, respectively. These chambers will be 
monitored by API-MS to check the O2 and CH4 
concentrations are kept to be nominal values (~10 to sub 
ppbv). 
  

 

 
(b) Sample handpicking from the sample catcher 

in vacuum: In CC3-2, the sample storage chamber of 
the sample catcher will be removed, where the samples 
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Fig. 1. A flowchart of operations inside the sample 
handling clean chambers. 
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collected during the 1st touchdown are stored. The 
samples inside the chamber will be firstly observed by 
both naked eyes through the viewport flange and a 
borescope equipped to the chamber. A certain amount 
of samples in the chamber will be handpicked with a 
small splay-mouth clipper (Fig. 3) and will be stored on 
a quartz glass dish in the chamber for future generation. 

(c) Sample extraction from the sample 
catcher: After the transportation of the sample catcher 
to CC3-3 in vacuum, CC3-3 will be purged with 
purified nitrogen gas. The sample catcher will be 
attached to the catcher handling attachment and 
separated from the inner lid of the sample container. The 
sample catcher will then be transferred to CC4-1 and 
disassembled to extract samples from each sample 
storage chamber using jigs and tools dedicated to this 
purpose. The catcher disassemble rehearsal will begin 
in April.  

(d) Microscopic observation of the samples: 
Recovered samples will be transferred to CC4-2 to be 
observed with an optical microscope attached to the 
chamber (Nikon SMZ1280). The microscope has an 
XYZ stepping-motor stage which enables automatic 
scanning imaging of samples. The particle analysis will 
also be made using the imaging software (NIS Element 
Analysis). 

(e) Weight measurements of the samples: An 
electric microbalance was prepared for weighing 
samples inside CC4-2. All the covers and base of the 
microbalance (Mettler-Toledo XPE404SV) were 
replaced by those made of stainless steel 304 and 
aluminum alloy 6061 with Viton rubber seal. The signal 
and power cables were reassembled to be covered by 
heat-shrinkable Teflon tubes and connected to a 
hermetic sealing connector flange for the operation from 
the outside of CC4-2. The weighing test inside a 
stainless steel glove box was made for reference weights 
of 5, 20, 50, 50+20 mg. Five measurements for each 
reference showed that the average weights and 1-sigma 
standard deviations are 4.9 ± 0.1, 20.0 ± 0.06, 50.0 ± 0.0, 
and 69.9 ± 0.04 mg for 5, 20, 50, 50+20 mg reference 
weights, respectively. This means that the balance is 
good enough to measure the sample weight with the 1 % 
of precision for the required mass of samples (100mg 
[4]). The test operation of the microbalance will begin 
this February. 

(f) Sample handling: Most of the particle handling 
procedures will be made inside CC4-2. Different 
handling tools will be for samples with different sizes. 
Ten to 2 mm-sized particles will be handled by vacuum 
tweezers with a filter that avoids the loss of small 
particles. The pump used for the tweezers will be set 
outside CC4-2. Particles in the size range of 200 µm to 
2 mm will be handled by a metallic wire loop. Particles 

smaller than 200 µm will be scooped using a stainless 
steel spatula. 

References: [1] Sugita S. et al. (2019) AGU Fall 
Meeting, U54A-01. [2] Kitazato K. et al. (2019) Science, 
362, 272. [3] Yada T. et al.  (2019) LPS XXXXX, 
Abstract #1795. [4] Sawada T. et al. (2017) Space Sci. 
Rev. 208, 81. 
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Fig. 2. A schematic view of the clean chambers (CCs). 
The sample container (SCo), the sample catcher (SCa), 
and the samples will be handles inside CCs following 
blue arrows. 

Fig. 3. A photograph of a sample simulant (1-mm Al 
bead) handpicked from the sample catcher analog in 
CC3-2. This image was taken by a borescope equipped 
to CC3-2. 
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