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Abstract 

With the potential to break RSA encryption, the promise of perfectly secure communication, 

and the possibility to solve certain computational problems exponentially faster than anything 

even conceivable on a classical computer, Quantum Information Technology (QIT) is one of the 

most compelling (or sensational, depending on your perspective) areas of science and 

technology now in the public eye. From the perspective of “Groundbreaking Microwave 

Applications,” this proposed one day Short Course is intended as an Introduction to QIT for 

microwave engineering students, practitioners, and researchers. It introduces the science and 

applications of QIT to those with little to no background in quantum mechanics, and highlights 

the essential role of microwaves and significant opportunities for further microwave engineering 

contributions to the burgeoning new field of quantum engineering. 

The course begins with a high-level overview of QIT including quantum computation, quantum 

communication, quantum sensing, and quantum cryptography. The basic physical principles of 

QIT, from qubits (quantum bits) to quantum algorithms, and challenges to realization, are 

introduced next. The course focuses on several specific technologies of practical importance 

where microwaves play a critical role. Quantum engineering of superconducting qubits is 

covered from the perspectives of control, extensibility, measurement, and the quantum states 

of microwave light. Advanced, scalable, microwave electronics and software tools are presented 

that can address the significant challenges of classical control of multiple qubits, including 

preparation, programming, and readout of quantum computers. Siliconbased quantum 

technologies are presented, where microwaves are used to control the electron spin, THz pulses 

control orbital angular momentum, and information manipulation and read-out is based on 

principles similar to microwave-based nuclear magnetic resonance. The role of cryogenic CMOS 

(Cryo-CMOS) circuits and systems for scalable quantum computing, operating down to 4K, is 

highlighted and shown to provide integration levels that may be needed to go from today’s small 

number (~10) qubits to thousands of qubits as may be needed for the realization of practical 

quantum algorithms. 

 

Programme 

 

Introduction to Quantum Information Technology (QIT) - Vast Potential, Big Challenges 

Irfan Siddiqi¹ 

¹University of California, Berkeley 
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Quantum Engineering of Superconducting Qubits (1) — Superconducting Qubits, Control and 

Extensibility 

William D. Oliver¹ 

¹Massachusetts Institute of Technology, Cambridge 

 

Quantum Engineering of Superconducting Qubits (2) — Qubit Measurement and Quantum 

States of Microwave Light 

Alexandre Blais¹ 

¹University of Sherbrooke, Quebec 

 

Microwave Engineering for Preparation, Control, Programming, and Readout of Quantum 

Computers 

Marc Almendros¹ 

¹Keysight Technologies, Barcelona 

 

Silicon Based Quantum Technologies 

Ben Murdin¹ 

¹University of Surrey, Guildford 

 

Cryo-CMOS Circuits and Systems for Scalable Quantum Computing 

Masoud Babaie¹ 

¹TU Delft 

 

 


