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ABSTRACT 
Quantum Information and Quantum Computation hold the key to faster 
information processing and reliable communication. Quantum information 
processing devices are also the promising alternative to digital systems 
due to the reduction in feature size of silicon based technology. However, 
decoherence caused by environmental interaction and which leads to the 
collapse of quantum superposition is currently the biggest roadblock 
towards exploitation of quantum speedup in computation. Although the 
problem has received much attention over the past several years and 
some techniques are effective for small group of qubits, problems such as 
scability of error correction techniques and decoherence under arbitrary 
useful control pulses prevail. Here we investigate decoherence control for 
quantum systems with the help of a scalable ancillary qubit. The ancillary 
system is entangled with the system and the model of environmental 
interaction is used to counter the decohering interaction. The example of 
decoherence elimination in single qubit, and 2-qubit system is presented 
in order to demonstrate the efficacy of the technique, which preserves the 
action of useful control while eliminating only the effects of decohering 
interaction. This technique also leads us to the idea of Internal Model 
Principle analogue for quantum control systems which is first of its kind. 
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