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Introduction 

Ion implantation may be a low-temperature process by which 

ions of 1 element are accelerated into a solid target, thereby 

changing the physical, chemical, or electrical properties of the target. 

Ion implantation is employed in semiconductor unit fabrication and 

in metal finishing, also as in materials science research. The ions can 

alter the basic composition of the target (if the ions differ in 

composition from the target) if they stop and remain within the 

target. Ion implantation also causes chemical and physical changes 

when the ions hit the target at high energy. The crystal structure of 

the target are often damaged or maybe destroyed by the energetic 

collision cascades, and ions of sufficiently high energy (10s of MeV) 

can cause nuclear transmutation. Typical ion energies are within the 

range of 10 to 500 keV (1,600 to 80,000 aJ). Energies within the 

range 1 to 10 keV (160 to 1,600 aJ) are often used, but end in a 

penetration of only a couple of nanometers or less. Energies less 

than this end in little or no damage to the target, and fall into the 

designation inoic beam deposition. Higher energies also can be used: 

accelerators capable of 5 MeV (800,000 aJ) are common. However, 

there's often great structural damage to the target, and since the 

depth distribution is broad (Bragg peak), internet composition 

change at any point within the target are going to be small. 
The energy of the ions, also because the ion species and 

therefore the composition of the target determine the depth of 
penetration of the ions within the solid: 

 

 

A monoenergetic inoic beam will generally have a broad  

depth distribution. the typical penetration depth is named the 

range of the ions. Under typical circumstances ion ranges are 

going to be between 10 nanometers and 1 micrometer. Thus, ion 

implantation is particularly useful in cases where the chemical or 

structural change is desired to be near the surface of the target. 

Ions gradually lose their energy as they travel through the solid, 

both from occasional collisions with target atoms (which cause 

abrupt energy transfers) and from a light drag from overlap of 

electron orbitals, which may be a continuous process. The loss of 

ion energy within the target is named stopping and may be 

simulated with the binary collision approximation method. 
Ion implantation could also be wont to induce Nano- 

dimensional particles in oxides like sapphire and silica. The 
particles could also be formed as a results of precipitation of the  
ion implanted species, they'll be formed as a results of the  
assembly of an mixed oxide species that contains both the ion- 
implanted element and therefore the oxide substrate, and that they 
could also be formed as a results of a discount of the substrate, first 
reported by Hunt and Hampikian. Typical inoic beam energies 
wont to produce nanoparticles range from 50 to 150 keV, with ion 
fluencies that range from 1016 to 1018 ions/cm2. The table below 
summarizes a number of the work that has been wiped out this  
field for a sapphire substrate. a good sort of nanoparticles are often 
formed, with size ranges from 1nm on up to twenty nm and with 
compositions which will contain the implanted species, 
combinations of the implanted ion and substrate, or that are 
comprised solely from the cation related to the substrate. 
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