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Introduction:  After the great success of the Hay-

abusa project [1], JAXA plans to launch another 

spacecraft, Hayabusa-2, for returning a sample from 

another asteroid. NASA has announced that it will also 

launch a spacecraft in 2016 and collect samples from 

an asteroid for analysis [2].  

To realize a technology for a reliable sampling of 

the asteroid regolith as an autonomous operation in 

space, we are developing a new sampling system that 

employs a combination of electrostatic capture and 

transport [3]. High voltage is applied between parallel 

screen electrodes present at the end of the collection 

device. Particles on an asteroid are captured after pass-

ing through the openings of the screen electrodes by 

means of electrostatic force. The captured particles are 

then transported by an electrostatic traveling wave 

through clearances between laminated plates and trans-

ferred to a capsule [4]. The system functions effec-

tively in vacuum. Moreover, it is simple, consumes less 

power as compared to conventional mechanical meth-

ods, and has no mechanical moving parts, thus making 

it highly reliable. 

System Configulation:  Fig. 1 shows a schematic 

illustration of the system. The system has two primary 

functions: capture and transport of particles. When 

high voltage is applied between parallel screen elec-

trodes of the sampling device, a resultant electrostatic 

force acts on particles in the vicinity of the electrodes, 

and the particles are captured. The captured particles  
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Fig. 1 Configuration of regolith sampling system. 

are transported to a capsule through gaps between 

laminated sheets. Paralel electrodes are printed on the 

sheets perpendicular to the transport direction and four-

phase rectangular high voltage is appled to the elec-

trodes to generate electrostatic traveling-wave [4]. 

Results and Discussion:  As reported in the litera-

ture [3], it was demonstrated that 100 mg regolith can 

be capured within on-second operation even in the 

Earth’s 1 G and 1 atm environment, and not only re-

golith particles but also the regolith mixed with 

crushed ice can be successfully transported by the elec-

trostatic traveling wave. 

In order to investigate the particle size that can be 

sampled by this device the stimulant was classified in 

five groups of particle size using sieves, and the device 

was operated in one second. The sampling device de-

scribed in the literature [3] and the lunar soil simulant 

FJS-1 [5] were used in experiments. Fig. 2 shows the 

weight of the collected regolith versus the particle size. 

Although it was difficult to sample large particles on 

the Earth, it is expected that the performance of the 

system in a vacuum and extremely low-gravity envi-

ronment on an asteroid will be much higher than that 

on the Earth. 
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Fig.2 Weight of the collected regolith versus the parti-

cle size. 
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