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Y Hayabusa was an unmanned spacecraft developed by the JAXA to return a sample of
material from a small near-Earth asteroid named 25143 Itokawa to Earth for further analysis.
Hayabusa, was launched on 9 May 2003 and rendezvoused with Itokawa in mid-September
2005. After arriving at ltokawa, Hayabusa studied the asteroid's shape, spin, topography,
colour, composition, density, and history.

2 In November 2005, it landed on the asteroid and attempted to collect samples but it is not
clear whether the sampling mechanism worked as intended. Nevertheless, there is a high
probability that some dust was trapped in the sampling chamber during contact with the
asteroid, so the chamber was sealed, and the spacecraft returned to Earth on 13 June 2010.

Hayabusa carried a tiny mini-lander (weighing only 591 g, and approximately 10 cm tall by
12 cm in diameter) named "MINERVA". ®This solar-powered vehicle was designed to take
advantage of Itokawa's very low gravity by using an internal flywheel assembly to hop across
the surface of the asteroid, relaying images from its cameras to Hayabusa whenever the two
spacecraft were in sight of one another.

MINERVA was deployed on 12 November 2005. “The lander release command was sent
from Earth, but before the command could arrive, Hayabusa's altimeter measured its distance
from Itokawa to be 44 m and thus started an automatic altitude keeping sequence. As a result,
when the MINERVA release command arrived, MINERVA was released while the probe was
ascending and at a higher altitude than intended, so that it escaped Itokawa's gravitational pull
and tumbled into space.

(Wikipedia: Hayabusa X ¥ 5] H)
spacecraft: F=Hij, develop: BHI3 %, #fE3 %, JAXA (Japan Aerospace Exploration
Agency): TFHIMTZEHFZEBAEH%AE, asteroid: /NEXR, launch: $TH _EiF %, 25143 Itokawa:
KBe D/, Rendezvous: 7 7 7 —79 %, topography: 2, #ifZ=7, chamber:
56, TR, lander: (FFHT)A&FEMS, MINERVA (Micro/Nano Experimental Robot Vehicle for
Asteroid): /MR > hZEFEMS, take advantage of : FII 9%, gravity: #E/J, flywheel :
X34, assembly: (R TC) H0AL, relay: Hfkd %, images: Mg, Mg, in sight
of: D2 BHTIZ, deploy: BLi&EJ %, release: fit, fi#FR, altimeter: /Gt altitude:
S, @, sequence: —EHOEE, —EHO b O(FHM), HktT D H O(FEMN), probe: F
TR, BEA, HEEF, tumble: BR3 D EL 5.

1 FHEES 1) 2 FfaRt k.
12 Hayabusa I%, Itokawa [ZEIZE%, T2/ Zalk~ L.


http://en.wikipedia.org/wiki/Lander_(spacecraft)
http://en.wikipedia.org/wiki/Japan_Aerospace_Exploration_Agency
http://en.wikipedia.org/wiki/Japan_Aerospace_Exploration_Agency
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] wossczmmcamizEs s, (4.04)

Y During the early 1800's, scientists discovered that different elements can belong to
chemical families. They listed the elements in order of their increasing atomic masses. When
they did this, the scientists discovered that certain physical and chemical properties were
repeated at regular intervals.

In 1872, a Russian chemist, Dmitri Mendeleev, tried to arrange the elements in another way.

He arranged the elements in the order of their increasing atomic masses.
2) He discovered that when he arranged all the elements in a table, elements in the same
chemical family were found in the same vertical column. Elements in each family are found at
particular periods or places when you put them in order. Mendeleev's chart is called the
periodic chart of the elements.

This periodic chart is useful in learning about the chemical elements. ® Each vertical
column of the chart lists elements with similar properties. For example, the noble gases are
found in a single column at the right side. Next to the noble gases is the column containing
the halogens. The alkali metals are found in a single column at the far left of the chart. All the
columns between the right and left sides of the chart list elements with some similarities.

The two long rows at the bottom contain elements that would all fit in the third column of
the chart. They are placed here to avoid making a very long, single column. Hydrogen is
usually put alone at the top of the chart since it resembles both the alkali metals and the
halogens.

 Each horizontal row of the chart is called a period. Within each row or period, the
properties of the elements generally repeat periodically. Each row begins with an alkali metal
element and ends with a noble gas.

(W. L. Ramsey, et al.: Holt Physical Science, Holt, Rinehart and Winston, Publishers
(1982) L v 51 H)
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k723 % : bounce off, rebound.
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B : proton, HE+ : neutron, JE£% : nucleus.



