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Thema der Dissertation:

Quantum Simulation of Physical and Chemical Systems
Using Noisy Quantum Computers and Machine Learning

One of the main challenges in the noisy intermediate-scale quantum (NISQ) era is handling
decoherence caused by the interaction of quantum bits — the building blocks of a quantum
computer — with the environment. To mitigate errors that occur on a NISQ computer, it is
advisable to use methods that are less susceptible to noise. This thesis proposes solutions to
address this issue by utilizing parameter optimization algorithms and a physical approach for
post-processing noisy measurements. Additionally, this dissertation investigates the potential
application of results obtained from a quantum computer to machine learning techniques for
specific chemical reactions. The objective is to create a machine learning model capable of
predicting different chemical properties using a limited amount of data.
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