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Benchmarking SQMS devices

Sampling tests and tomographic protocols to assess the performance of qubit and qudit devices.

Results of Heavy Output Generation (HOG) test and Cross-Entropy 
Benchmark (XEB) on cavity qudit coupled to transmon qubit. 

Heavy bitstring fraction for various qudit dimensions (left) and XEB 
scores (right) as a function of qubit T1 time. [1]
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Feasible domain (left) and the corresponding shadow norm 

(right), and therefore sample complexity, of various dual-unitary 
brick-wall circuits. [2]

Quantum Error Mitigation and Correction

Toward reliable SQMS quantum processing.

Eigenvalue distribution of Liouville operator for generic 

(a) and uniformly decaying subspaces (b). Operator 

expectation values for the former (c) and latter (d). [3]

Qudit toric code over GF(8) for an 8-dim qudit visualized as a stack of 3 layers of 

the qubit toric code over GF(2) (left). Frame error rate as a function of error 
probability for the stacked hypergraph product code (right). [4]

Resource Estimates for Quantum Algorithms for High-Energy Physics (HEP)

What it will take to realize quantum advantage over classical computers for these applications.

T gate counts as a function of lattice size (left) and 

asymptotic logical gate and qubit count complexity 

(right) for computing scalar field scattering matrix 

elements using quantum phase estimation with 

various Trotter and qubitization based algorithms in 
both field and occupation bases. [5]

(in collaboration with C2QA)

These inform long-term fault-tolerant architecture co-design for SQMS hardware.

Ongoing and future work includes: bosonic-LDPC quantum code concatenation, t-designs for qudit 

randomized benchmarking, quantum simulation with asymptotically optimal algorithms.
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