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STRUCTURE OF IODINE is shown at three different pressures. The configuration of the
iodine atoms in the crystalline solid is shown at the Jeft and the corresponding electronic ener-
gy structure is shown at the right. At atmospheric pressure the basic unit of the crystal is the
diatomic molecule (I2); the solid is a semiconductor because there is a gap between the valence
band, which is filled with -electrons (color), and the conduction band, which is empty. As the
pressure is increased to 200,000 atmospheres the molecules assume a more orderly, tightly
packed configuration and the gap between the bands narrows until the bands overlap. The mo-
lecular crystal becomes an electrically conducting metal. At about 210,000 atmospheres there
is an abrupt transition to an atomic, metallic phase; at 300,000 atmospheres the atoms in this
phase form a highly regular crystal and the valence band becomes partially filled, like the most
energetic energy band in an ordinary metal. Atoms and bonds in the plane of the paper are
shown as solid circles and lines; atoms and bonds not in the plane of the paper are shown as bro-
ken circles and lines. Intramolecular bonds are shown in color and other bonds between atoms
are shown in black. The high-pressure structures of iodine were determined by K. S. Takemu-
ra, 8. Minomura, O. Shimomura and Y. Fujii of the Institute for Solid State Physics in Tokyo.
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