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GPU’s have
many cores
compared to
CPU’s which
allows them to
parallelize
tasks. Meaning
that tasks can
be broken up
into pieces and
then performed
simulatneously.

Results

Conclusion

Quantum Error Correction
A downside to quantum computing however is that
qubits are very noisy, meaning they are highly prone
to error. Without being able to correct or mitigate
these errors, quantum computing would be futile.

The upper critical threshold of a quantum error
correcting code can be found by mapping the
quantum system to a classical system. The classical
system can then be simulated using GPU’s through
various methods such as Monte Carlo simulation. 

Monte Carlo simulation utilizes random number
generation to simulate a system or estimate
probability densities. For example, we used the
Metropolis-Hastings algorithm to simulate the
classical model needed to determine the upper
critical threshold.

Objective
To create a simulator that utilizes GPU’s to develop
quantum algorithms and analyze quantum error
correcting codes.

Methodology

Designed and developed the quantum circuit or algorithm in
Qiskit. Then decomposed the circuit into base gates.

Deciphered the quantum circuit using OpenQASM.

Translated the output from OpenQASM to CUDA-Q and
simulated the circuit using GPU’s from NVIDIA.
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Introduction
Quantum computing utilizes phenomena in quantum
mechanics to develop new algorithms to perform
calculations and measurements.

Unlike classical computers, which use classical bits
that measure 0 or 1, quantum computers use qubits,
which allow states to be in a superposition of 0 and 1. 

These quantum algorithms can potentially be faster
than their classical counterparts, but need further
development.
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Quantum Gates
Quantum computing uses quantum gates, which are
analogous to logic gates in classical computing.
Which can be represented as matrices. 

GPU

Quantum Circuits

Simple example simulation to measure the internal
energy in a Green’s function system.

GPU simulation can be implemented in the
advancement of quantum computing from the
development of quantum algorithms to analyzing
quantum error correcting codes. Allowing researchers
to calculate and design various systems easier.
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