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Schrödinger cat states of a 
16-microgram mechanical oscillator

One of the fundamental unanswered questions in quantum physics is why we do not observe
macroscopic objects to be in superpositions of states that can be distinguished by some
classical property. Various experiments have tried to explore this question by creating so-
called "Schrödinger cat states" in systems ranging from SQUIDs to atom interferometers. I will
present our recent work that demonstrates the preparation of a mechanical resonator with an
effective mass of 16 micrograms in Schrodinger cat states of motion, where the constituent
atoms oscillate in a superposition of two opposite phases. By using the resonant Jaynes-
Cummings interaction between the resonator mode and a superconducting qubit, we are able
to demonstrate the evolution of an initial mechanical coherent state into a superposition of
distinct states in phase space. Our results may have applications in continuous variable
quantum information processing and in fundamental investigations of quantum mechanics in
massive systems.
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