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	7.
	Brief account of your research interests with special focus on Nano Science and Technology (strictly within 300 words): The conventional computing is based on the concepts of bits. The bits in the classical computation may have two possible states 0 and 1. The fundamental concept of the quantum computing is the quantum bits, referred to as qubit. Two possible states of qubit are |0> and |1>. Like binary bits of the classical computing, all possible superposition of qubits are possible. Therefore, a two qubit system has four computational states, namely |00>, |01>, |10> and |11>. With Moore’s Law being saturated, it is expected that quantum computers will be one of the future solutions for high speed and high power computing. A few theoretical work has been reported but practical implementation is yet to reach. We are studying simulation and model based gate and circuit design.

However an important milestone in application of quantum computers has been achieved due to pioneer work of Bennett et al in quantum cryptography in the area of data security. 

Teleportation is by which an object or person while physically remains present in one place, is made to appear as a perfect replica somewhere else. The classical or conventional approach of teleportation is illustrated in fig(4). Fax machine is an example of teleportation machine. Till recently the quantum teleportation was assumed impossible as it would violate the uncertainty principle of quantum mechanics. The uncertainty principle prohibits any scanning or measuring process to extract all the information in an atom or such object. As the more accurately an object is scanned, the more accurately the object is disturbed that may ultimately lead to complete change of the original state of the object even before the whole of information is extracted to make a perfect replica of the original one. But quantum mechanics has an aspect known as entanglement. If outside force is applied on two atoms, the aspect of entanglement occurs whereby the second atom can take the properties of the first atom. Thus if left alone, an atom will spin in all directions; but the instant it is disturbed it chooses one spin, or one value; and at the same time, the second entangled atom will choose an opposite spin or value. This allows learning the value of qubits without actually looking at them, which could collapse them back into 1’s or 0’s We are studying AVK application in quantum cryptography.
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