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OBJECTIVE: The purpose of this project is to demonstrate that a simple resonant mechanical device, a system of
coupled dual mode mechanical resonators, can be used to exhibit some fast and efficient quantum computer
operations.

METHODS: I explored quantum computer designs, quantum bits, quantum gates, Grover’s quantum search
algorithm, and reversible logic gates. I reached the conclusion that for most quantum operations, only the wave
property of quantum bits is needed, without the actual matter portion. I designed and built a quantum bit and a simple
two quantum-bit memory register using Lego Technic and masses and springs to demonstrate basic quantum
computer operations. 

RESULTS: The mechanical resonator based quantum bit and the two-quantum bit memory registor worked as
planned. I was able to demonstrate the basic concept of a quantum computer using these two devices.

CONCLUSION: From my research, I found that it is possible to demonstrate quantum computer operations on
wave-based macroscopic devices such as mechanical resonators. This allows quantum algorithms, which are much
more efficient than any classical algorithm, to be implemented for use in many different fields in the near future. To
prove this conclusion, a coupled system of two dual-mode mechanical resonators were constructed. This system
demonstrated quantum computer operations such as quantum memory storage.

Summary Statement  (In one sentence, state what your project is about.)

The purpose of my project was to determine if some quantum computer operations can be performed by
using mechanical resonators.
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