
TIFR leads quantum computing efforts in India 
 
Quantum computers store and process information using quantum two level systems 
(quantum bits or qubits) which unlike classical bits, can be prepared in superposition states. 
This key ability makes quantum computers extremely powerful compared to conventional 
computers when solving certain kinds of problems like finding prime factors of large numbers 
and searching large databases. The prime factorization quantum algorithm has important 
implications for security as it can be used to break RSA encryption, a popular method for 
secure communication. In addition, quantum computers can be used to efficiently solve 
quantum mechanical problems which are otherwise intractable on a conventional computer. 
Since quantum mechanics is at the heart of most physical, chemical and biological 
phenomena, a quantum computer promises to revolutionize these fields by enabling us to 
model nature at a very fundamental level. This will lead to the discovery of new molecules, 
novel materials, clean energy, effective medicines and a deeper understanding of nature as 
well. While several quantum technologies (e.g. trapped ions, spins in silicon, diamond NV 
centers etc) are being pursued, superconducting electronic circuits operating at milli-kelvin 
temperatures have emerged as a leading candidate for a scalable quantum processor 
architecture. This architecture is also the most pursued approach in the world with major 
efforts in the United States, Europe, China, and Japan, including significant industrial efforts 
by companies like IBM, Google and Intel to name a few. 
 
The only established experimental group in India which is working on superconducting 
quantum devices is the Quantum Measurement and Control (QuMaC) Lab in TIFR which is 
headed by Dr. R. Vijayaraghavan. The group started in Dec 2012, became fully operational 
in Jan 2014 and has already several important publications which include the development 
of a new type of ultra-low noise broadband amplifier for quantum measurements and a novel 
three-qubit quantum processor called the "trimon".  
 
Economic Times featured Dr. Vijayaraghavan’s research in an article which also covers the 
overall status of this field in India. The article can be found at this link: 
https://economictimes.indiatimes.com/tech/hardware/how-india-is-contributing-in-
development-of-new-age-computers/articleshow/66598881.cms 
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