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Ions exist everywhere in nature – in cosmic rays, air, water, and living bodies. Ever since life originated on earth there has always been some high-energy ion irradiation of biological organisms, from cosmic ray air showers, leading to ion implantation into all organisms and deposition of these ions in certain locations within the cell. This ion implantation modification of the ion cellular concentrations, or viewed another way, of the implanted ions acting as dopant "impurities" in the cell composition, plays an important role in biological evolution. Up to now, research has considered in some detail the biological effects of the energy deposition accompanying the implanted ions, but little consideration has been given to the biological effects of the deposited ions consequent to the implantation.

Since the discovery of the mutagenic effect induced by ion implantation in rice, research on the interaction of low-energy ions with organism has developed prosperously, and is becoming internationally recognized. At the initial stage, the author proposed that the combining action of energy transfer, mass deposition and charge exchange result in the observed bio-effect, a hypothesis that had been proved by many studies. It was indicated in quite a few experiments that the traveling range of ions in dry seeds was much higher than the data from theoretic analysis in condensed matters; and some particular molecules, which were not present in the initial reaction system, were formed by ion implantation into simple targets. All these had partially explained the mechanism underlying ion implantation induced mutation, and also grounded the scientific basis for the role of low-energy ions in the life origin and interstellar evolution. In the meantime, based on its high sputtering efficiency, ion beam mediated gene transfer, as well as a novel technology for electronic microscopy of inner cellular structure was developed.
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