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Requirements of simulating QEC protocols
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Circuit to simulate:
QEC gadgets

Clifford (quantum memory)

Low-magic (magic state cultivation)

Output of the simulation: 
measurements from noisy circuits

Pauli Errors

Extensive Monte Carlo 
sampling

Need trillions of shots to 
explore the 1e-12 logical 

error rate regime

Gidney 2019; figures from Fowler et al. 2012, Sahay et al. 2025, and Gidney et al. 2024



Tsim
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Circuit to simulate:
QEC gadgets

Output of the simulation: 
measurements from noisy circuits

Pauli noise

Extensive Monte Carlo 
sampling

Millions to trillions of shotsLow-magic circuits

Stabilizer rank decomposition Parametric ZX diagrams Parallelism

Bravyi et al. arXiv:1808.00128
Kissinger, Wetering arXiv:2109.01076

Qassim et al. arXiv:2106.07740

Sutcliffe, Kissinger arXiv:2403.06777
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Stabilizer rank decomposition
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Magic Cat 5 decomposition

Bravyi et al. arXiv:1808.00128; Kissinger, Wetering arXiv:2109.01076; Qassim et al. arXiv:2106.07740; Codsi 2022;
Sutcliffe 2025; Wan, Zhong arXiv:2509.08658

T decomposition





Tsim Overview



Demo
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Benchmarks
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Clifft: Fast Exact Simulation of Near-Clifford Quantum Circuits, 2026, B. A. Chase, arXiv:2604.27058



https://tsim.mintlify.app/ github.com/QuEraComputing/tsim 

Tsim: Fast Universal Simulator for Quantum Error Correction (2026)      arXiv: 2604.01059

github.com/QuEraComputing/ppvm

https://tsim.mintlify.app/
https://github.com/QuEraComputing/tsim
https://github.com/QuEraComputing/tsim
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