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1. Limited availability of quantum 
computing resources such as those 
provided by IBMQ or Azure 
Quantum means that many users 
share them, resulting in long waiting 
times for quantum resource 
allocation. 

2. Since parameterized variational 
circuits are typically deep, as a 
result, the depth of these circuits 
can easily exceed the maximum gate 
allowance of NISQ devices due to 
their short coherence time. 

3. Current quantum computers are not 
quantum-error-correction (QEC) 
protected, resulting in high error 
rates. Consequently, simulations are 
necessary for validating quantum 
algorithms and debugging circuits 
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NWQ-Sim is a cutting-edge quantum system simulation environment designed to run 
on multi-node, multi-CPU/GPU heterogeneous HPC systems

    In this work, we provide a brief overview of NWQ-Sim and its implementation
    in simulating quantum circuit applications, such as the transverse field Ising model. 

1. Demonstrate how NWQ-Sim can be used to examine the effects of errors that occur on real   
     quantum devices using a combined device noise model.
2. Illustrate this with the variational quantum eigensolver (VQE) for the Ising model.

                   è NWQ-Sim's performance is comparable to or better than alternative simulators. 

We conclude that NWQ-Sim is a useful and flexible tool for simulating quantum circuits and algorithms, with 
performance advantages and noise-aware simulation capabilities.
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F: Fourier Transformation
B: Bogoliubov Transformation
x-x: Jordan-Wigner Transformation

SV-Sim simulator benchmark on Summit
(QASMBench3 – 12 Quantum Circuits)

1

2


