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Abstract: Building a quantum computer large enough to

perform a task beyond the capability of today's classical th_ th
computers (breaking a cryptographic code or simulating a O Ct 2 0 O Ct 24
complex quantum system) is a daunting task. On the fundamental side, this difficulty arises from the fact
that quantum systems like to decohere, and that we cannot control a quantum system with perfect
accuracy. On the technical side, the obstacles toward build a quantum computer arise from the severe
engineering constraints imposed by manipulating individual quantum systems. The theoretical solution
to the problems of decoherence and lack of control was worked out in the nineties and is known as the
threshold theorem for fault-tolerant quantum computing. The great debate in quantum computing today
is how the technical difficulties of building a quantum computer will be overcome. In this talk I will
outline two very distinct camps on how this will be achieved: one centered very squarely on engineering
and the other with roots in condensed matter physics. This is a battle for the soul of future quantum
computers and will determine whether quantum computers are years, decades, or centuries away from
being built.
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