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Is it too early to worry about controlling a quantum computer?

* Which qubit flavors are best suited to today’s and tomorrow’s classical hardware?

* New physics is possible using very fast, autonomous readout and control, eg,  feedback 

protocols that use adaptive measurements, or quantum error correction.

* Simple quantum systems are already becoming too complex and tedious for

all-human operation, eg, tuning multiple quantum dots.

* What are the issues? Where are new developments needed?





Intel Ivy Bridge: 1.4 Billion transistors on a chip 

22 nm feature size, 4 GHz clock.

On planet Earth, 10 billion transistors are created every second

Logic operations are implemented

with physical circuits (MOSFETs).
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Electron Spin Qubits (Sydney)Superconducting Qubits (Yale) Majorana Qubits (Delft)Surface Ion trap (Sandia)
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Oscillating Electric Field Oscillating Magnetic Field Laser Light Path of quasiparticle
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“carrier”

“envelop”





Colder than deep space















• Essential that switching array is cold, close to qubits.

• Benefits from locating logic and data 

converters in the cold:

The need for cryogenic electronics

• Footprint, scaling

• Superconducting Interconnects

• Signal fidelity / bandwidth

• Reduced latency

• Noise performance

• EMI

• Enhanced clock speed

Room temp

50 K, 50 W available

4 K, 1.5 W available

800 mK, 0.5 W available

10 mK, 1mW available
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Save the planet and return 
your name badge before you 

leave (on Tuesday) 




