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classical algorithm for estimating Betti numbers. Quantum, 7, 1202.

doi:10.22331/q-2023-12-06-1202. arXiv:2211.09618.

[54] Arad, I., and Landau, Z. (2010). Quantum computation and the evaluation of

tensor networks. SIAM J. Comp., 39, 3089–3121. doi:10.1137/080739379.

arXiv:0805.0040.
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Entanglement-induced barren plateaus. PRX Quantum, 2, 040316.

doi:10.1103/PRXQuantum.2.040316. arXiv:2010.15968.

[743] Martiel, S., and Remaud, M. (2020). Practical implementation of

a quantum backtracking algorithm. Pages 597–606 of: SOFSEM.

doi:10.1007/978-3-030-38919-2_49. arXiv:1908.11291.

use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/9781009639651
Downloaded from https://www.cambridge.org/core. IP address: 3.14.133.134, on 12 May 2025 at 16:53:14, subject to the Cambridge Core terms of

https://url.avanan.click/v2/r02/___https://doi.org/10.1038/s41534-019-0166-7___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6ZTg1Yjo3NTg4MjNkYjc3NzgxNjU2Yzg5MWQ5MzFmZGVlYmVjN2VlODI0OGMyZjMxY2RlMTY0NDEzZjI0NmI4MjlhMzMzOnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/1712.06458___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6ZTBlNTphZGFmOTA1ODQ2NmQ3ZWMxYTJkMjJlYjFmYTdmMWI4MDUwODkyNDk4MzM1MDY3MjFhNWEyNGU4ZWM5NmFjMDI4OnA6VDpG
https://url.avanan.click/v2/r02/___https://quantumalgorithms.org___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6ODc2YzphMTY4Nzk0MTE3MzY3N2M2MTIwNjVhNzhiZTc5YzA4YzdjZjdjOWIzNGVkMmE2MDhkMjAzNTA5MGMxYmRhZDUxOnA6VDpG
https://url.avanan.click/v2/r02/___https://quantumalgorithms.org___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6ODc2YzphMTY4Nzk0MTE3MzY3N2M2MTIwNjVhNzhiZTc5YzA4YzdjZjdjOWIzNGVkMmE2MDhkMjAzNTA5MGMxYmRhZDUxOnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.1038/s41467-018-07210-0___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6ZGUxMjpkODY5NTE5ZDcyYzRmZTEwOTYxNDZkNjYzOTNjMmU5ODA5NmZjOWU4NzFmYjU4ODM4YjNkYmI5YmU5OWQ5ZTM2OnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/1712.09707___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6ZGU5ZTpkODNlMzZkZmFmZjJlMzY3NGI4MzIzYzM1Y2MyOTFmNTNjNWY4NjRiODQ4OTVhYzAzNzIzYjNhMGNkZGQ0NjVlOnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.1103/PhysRevA.98.042312___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6ZmZiNjowZmU2M2NiYzBhZTNjNzFmZGI5NTVhMGFiMTk4YTFiODI0ZDYzODNmOGZkZWUxYjJjNjg5OTQ4MjU1NWUxOWM4OnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/1805.09928___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6Y2QzOToxMmQxMDkxYWViMDdiYTEyNzBmMGZkNWZhYjIzMDM5ZTVkMGFiMzRmZTdiNDhkN2U4OTkwMDgwYmExNGY1M2QxOnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.1103/PhysRevLett.121.110504___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6ODg3ZDoxMmYwOTg2NDY5M2U5NDRjZDM2MDE3ZjE4MGZjYTcyMzIwZDIyY2IwN2YwNjQ2Y2E0OGE2ZTdiNmY4Njk3MTM1OnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/1802.07347___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6Zjg1ZTpiNGYyMWQ0MGI0Mzk0ZjBhMzE4Njg2NzhiOGQ1MzJjYjU4ZTE4NWE0MjdmMDlhMjZhNmFlZTRjNWFiZmUzODljOnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.1137/090745854___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6MGVkOTpjODg0OWE1NzdjNmYyYjk4Njg5MDM3NTU0MjNjYTg1ZWIxZDRiNzlkNjMxZjhlZjQxNGM0NjJlMzIzYjhkOTg1OnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.1145/1250790.1250874___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6MzhmZjplOGNjYTQ4NTRlZTY3N2M4OTkwNzczYjcyMzVmNjFmNDZkMWU3OWIwN2E2Zjc2OWEyOGJkYWVmMzkxZmFhNjM4OnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/quant-ph/0608026___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6MWI5Njo2MDU3YTUwOTNmN2I1MmQ0MzI3ZjFlYmQ1N2NhOTE0NTgwYTA2MDc5Yzc1M2Y4ZTIyNmQ2N2ZlYTY5YjRkNTk3OnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.1038/s41467-021-23646-3___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6YTNiODo1NTYyZmRkMjc0ZTJhZDM3MWU1NmY5ZTJlYTFkMGVhMzM1NTg4NjM2MWI1MmY5Y2VmMjk5ZTk5MGExYTQyNmI2OnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/2011.10658___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6YzExNjo3M2MzYTNiODBjZTNhNDJjZWQ3Mzk4MmY4NjgyZDMzMzhlZmFlMTc1YmJkZTA1ZjQ3ZTRjNWUyZTY4NzFkYzg1OnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/2407.03058___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6MmZlNzowYzA1YzZjMGI3MTY4ZGU2MjY4YTM1NWNlMmI4MTk1NWNkYzVmY2ViMDJhOGFjYTc5ZWJkMmVlZjUyMTNhYWYzOnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.4230/LIPIcs.ESA.2023.81___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6ZmNjMjpmMzI3ZmM1MDVkZDk2ZjUwOTcyYWQyMjVlYzBiMDJmN2I3MWY0ZGE4ZWEyZWFhNjUzOGIzN2M0NTkyZGZiNWM5OnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/2305.04908___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6OTRhZTo2ZjNkNGIxYjc2YTA1YjJhYjc0ZGY2ZmIzY2JkZjMxODc4Mjk4OTFjNWY5ZmRlMWU2YTE0YjM0Mjg5YTBlMGM3OnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/2008.08694___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6OTY2NTo4ZjZmOGYwOWUyZjYyMTA0MjA2MTgzMzg2NjNjNGY1NjA2NDVjZTkwZWE3Y2FjNTVmNTc3NTAxNzNhNzQyMTcyOnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.1038/ncomms12996___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6NmYxYjpmOWVkMzJiMjE3MjA2ZGQ0YmNiNTQ1MjRhMjc0MGQ2ZWJhMjE5NTIzYmExZTI4OTdjMzgzN2Y2MWEwZTA5MDhlOnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/1508.05117___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6YTA3MzoxYTQ2NGQwZjI3ZTQ4YWI4MjBmYTc2OTRhMzk2YTY1Mjk4NjJhYjM0NjcxNzMwMWYyYzViYzllZjM4Y2FlNzkyOnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.1103/PhysRevLett.106.202502___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6OWRjYTozOWZlMDQ3MDFmYTlkNjYyNTk4NjYwYzg2MTQwNWE4ZTNmYmQ1ZTg3YWEwNmE3ODIwNjcxZTE0ZjU1NDNjY2U5OnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/1101.5124___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6NDUwOTozMDA0MjliMTFjZWFjYjg5OGExZjhmYzc0ZTRlMGVkYjI2NTc4YTAwMGIyZjM1YTY4N2IyN2Y0ZGI0YjA0NTBjOnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.1137/050644756___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6NGIyODpiMTBhOTNmOTYxYWNlYTU5M2UyY2ZkYmI5MTA2NjI4OTBhOTM2NzFhYTcwM2I4ZWU3ZWEwZjhkOTRiMWVjYzk5OnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/quant-ph/0511069___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6YTk5NTo4YTA3ZmY0ZjM0NWE2OWUwNzc5NmQ5ZDM5ZmYwN2M4NGJjMTE4NmYwZDIyZjFjZWNkYTc0ZWMxNDhiNDdhZTlmOnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.1103/PRXQuantum.2.040316___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6ODFjYTpiYjY5Nzc0N2EyNjU2YTllNzhmNWU4Zjk1ODI2MGM5OTQ5YzM4NDhiNzk2MWE4MzkyYzNhNWNhOTVjZDYwZjM2OnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/2010.15968___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6YTFkNjo3Y2ZiNmNhN2U2OGI0MzAwMGYyNWE4NjQ0YTlkNjBlMmE1ZDQ0OWUwM2Q4ZWJhOTUyOWJkYzBmNjc4OWJjNjg0OnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.1007/978-3-030-38919-2_49___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6N2Q0Njo3MDQxN2ViMmQ0MDRmMTA5YjU0YmIyOGI1YmNjOTlkZjZjYWQwMzUzMDU1MWM5N2JkNzkyZTRmOTg4NjVjN2Y4OnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/1908.11291___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6MmU4ZDowMTM2YzBlODkwZjkyZTI2ZDdmMzliNWVmNzU0YjYxYWU5OTJkZjBmMjQ3ZjMyZmJkOWNhMjk4NTMyODE3NjM4OnA6VDpG
https://www.cambridge.org/core/terms
https://doi.org/10.1017/9781009639651
https://www.cambridge.org/core


392 References

[744] Martyn, J. M., Rossi, Z. M., Tan, A. K., and Chuang, I. L. (2021).

Grand unification of quantum algorithms. Phys. Rev. X, 2, 040203.

doi:10.1103/PRXQuantum.2.040203. arXiv:2105.02859.

[745] Marx, D., and Hutter, J. (2009). Ab initio molecular dynamics: Basic theory

and advanced methods. Cambridge University Press.

[746] Maskara, N., Kubica, A., and Jochym-O’Connor, T. (2019). Advantages of ver-

satile neural-network decoding for topological codes. Phys. Rev. A, 99, 052351.

doi:10.1103/PhysRevA.99.052351. arXiv:1802.08680.

[747] Mathis, S. V., Mazzola, G., and Tavernelli, I. (2020). Toward scalable sim-

ulations of lattice gauge theories on quantum computers. Phys. Rev. D, 102,

094501. doi:10.1103/PhysRevD.102.094501. arXiv:2005.10271.

[748] Matsuzawa, Y., and Kurashige, Y. (2020). Jastrow-type decomposition in quan-

tum chemistry for low-depth quantum circuits. J. Chem. Theory Comput., 16,

944–952. doi:10.1021/acs.jctc.9b00963. arXiv:1909.12410.

[749] McArdle, S. (2021). Learning from physics experiments with quantum

computers: Applications in muon spectroscopy. PRX Quantum, 2, 020349.

doi:10.1103/PRXQuantum.2.020349. arXiv:2012.06602.

[750] McArdle, S., Mayorov, A., Shan, X., et al. (2019). Digital quan-

tum simulation of molecular vibrations. Chem. Sci., 10, 5725–5735.

doi:10.1039/C9SC01313J. arXiv:1811.04069.

[751] McArdle, S., Jones, T., Endo, S., et al. (2019). Variational ansatz-based

quantum simulation of imaginary time evolution. npj Quant. Inf., 5, 75.

doi:10.1038/s41534-019-0187-2. arXiv:1804.03023.

[752] McArdle, S., Endo, S., Aspuru-Guzik, A., et al. (2020). Quan-

tum computational chemistry. Rev. Mod. Phys., 92, 015003.

doi:10.1103/RevModPhys.92.015003. arXiv:1808.10402.

[753] McArdle, S., Campbell, E., and Su, Y. (2022). Exploiting fermion number in

factorized decompositions of the electronic structure Hamiltonian. Phys. Rev.

A, 105, 012403. doi:10.1103/PhysRevA.105.012403. arXiv:2107.07238.

[754] McArdle, S., Gilyén, A., and Berta, M. (2022). Quantum state preparation

without coherent arithmetic. arXiv:2210.14892.

[755] McArdle, S., Gilyén, A., and Berta, M. (2022). A streamlined quan-

tum algorithm for topological data analysis with exponentially fewer qubits.

arXiv:2209.12887.

[756] McClean, J. R., Boixo, S., Smelyanskiy, V. N., et al. (2018). Barren plateaus

in quantum neural network training landscapes. Nat. Commun., 9, 1–6.

doi:10.1038/s41467-018-07090-4. arXiv:1803.11173.

[757] McKeever, C., and Lubasch, M. (2023). Classically opti-

mized Hamiltonian simulation. Phys. Rev. Res., 5, 023146.

doi:10.1103/PhysRevResearch.5.023146. arXiv:2205.11427.

[758] McLachlan, A. D. (1964). A variational solution of the

time-dependent Schrodinger equation. Mol. Phys., 8, 39–44.

doi:10.1080/00268976400100041.

[759] Meister, R., Benjamin, S. C., and Campbell, E. T. (2022). Tailoring

term truncations for electronic structure calculations using a linear combi-

nation of unitaries. Quantum, 6, 637. doi:10.22331/q-2022-02-02-637.

arXiv:2007.11624.

use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/9781009639651
Downloaded from https://www.cambridge.org/core. IP address: 3.14.133.134, on 12 May 2025 at 16:53:14, subject to the Cambridge Core terms of

https://url.avanan.click/v2/r02/___https://doi.org/10.1103/PRXQuantum.2.040203___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6NGZiYToxOGEzOWRkYjU3MjE1ZGI0MDQ5ZTYyZWViMGFmMjFmYjFmMGE2NGRiZDdlMjlmMTdmNDc1YzRiNmQyZjQ4NWFjOnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/2105.02859___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6MTJkMzo5YTNhZTFlMGY4NzVlNWYxMGJjMjAwYWM3N2YxZGFlOTBkOWU3YzA1ZmRiMTY3ZDlkYzQ4YTJiNmFjMjJlYWQ4OnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.1103/PhysRevA.99.052351___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6MTcyMTo4YzgzNzk1NTg5N2MzMWNkMjE5YjYxNThhNmEyZTYxYjc5OTcyYjhkZTBkMzJiYTg3ZTcyNWFhMzljNWZiMjM5OnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/1802.08680___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6NTU4OTo5NmI4ZjE1MTkwMzMxZDlhOWQxNjEwNjRiNzBlMjNlMTM1NzkwOTIzYTA2YmFkNzU2ZTUxYWRhNTg2ZDE3OTRhOnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.1103/PhysRevD.102.094501___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6YTgzMDpiMjNiZTZlMjZjMGZlMDgxZTg1Njg0MDYzZDU5NDdiNGQ2MTE5ZTVmYTAzNjI2MzYwMTQ3NjhiNTE4NDMyN2Q4OnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/2005.10271___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6YjEyOTpmMjFjZGM3ZThkMzMzZTkwY2U1NmMxNTM2YjVlNDAzMDI4ZTI0ZTQyYzkzNjU4YmFjMTYxNmYxMGVlNDY0ZTI1OnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.1021/acs.jctc.9b00963___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6MWNmNzphNDY0ZDkwNDk1MThlMWEzNjYwNzhlZTI2NjE4M2QyMmM4OWYxNmE0OTY5NjYyZGU2YWQ2ZmRkODM4ZmMwZjNmOnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/1909.12410___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6NDY0YjphZDQwNGQwYzE5NmRkMzczODg5ZGE1MzQ5MTJkNzkyM2Y0YjUzZGM0NTRhMDI4MzFmMDc3YzBhZGU0NWJkODI4OnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.1103/PRXQuantum.2.020349___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6ODk2OTo3ZjQwZDM5ZTVjM2M2MmJiODNlNWViMTc2OGExOGFjOTA4NDkzNTFiNGJjYWZmYTk3MzM1M2EwOWY4YzBjZjliOnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/2012.06602___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6OGQ0MjoxOGU2MmI0MWZhYzNhNjQwMDQ5ZGQ0ZDJmYjgwY2JmYzdjZWYxNzc0NTZkMmEwNDMwZThmZWZhNDdiODk5NjlhOnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.1039/C9SC01313J___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6Mjg3MjowYzY3ZTcxZjU2YzZhYzgyYzZmZmVmM2RhZGZlM2Y1NjNlOWM0NGJjNzgyZGZkNjk1MmNjOTdlMjc3YzExOWUzOnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/1811.04069___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6MGY4Mzo4OTcyZWNlZGZiOTE2ZDU0ZGEzOTQ3MGEyNzc1MTUxNmNkM2U4NThjNWYwMDFjMGFiZDg1MTRkY2Y0Nzc2ZTljOnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.1038/s41534-019-0187-2___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6NGI2MDo5ODE1OGE0Y2UxNjAzZjg2MWZhZjVkODIxNDEyZmMyNTU2ZDBjMzcyOGIxNjFlZmUwMmYyYWY4ODFiNDU1NGIwOnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/1804.03023___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6YTY3NTo0MTU5MWNmYzVjNjNkYTExNTczMmYyYmY3NTMwMmVlNDhmYTA0Y2E0NDBhZDczYTUwM2U4MjkyMTNlYWRiZWUyOnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.1103/RevModPhys.92.015003___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6N2RkNjo2YWE1OGU0NjM4NjZmMjFhYmViZDhhNzUyNTBmMWM0OTQwNjE0ZDIxNGJhN2QxYjVmYjIxOTQ1YTk0NzQ3ZWJmOnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/1808.10402___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6YjVmZjo5NTRkM2FjNmJmY2EwMDJiOTg3MjBmYzdiZGU1NTNjMmU4YTVlMzU2YTA4MDJmZDA0NWFmYjU3MzQyMjJiMWMzOnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.1103/PhysRevA.105.012403___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6MzBhYTo0ZjlhMDU2YWMwNTYxODZhZmFkNDdmYzQzMWM3ZmNiMDZhMmYyMmMzMWYxNzE2NWZjNmY5YmM5MGFlNGJiMDNkOnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/2107.07238___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6Njc1NjpkOWIyZjA0ZGJmYTMzODI3YzkyMjU0ZTA2OWU3MzEyOTg4ZjdiNGFlZTlhZGYwNDI2Yzk5ZGUxY2U3OTYwZjk2OnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/2210.14892___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6YTJhOTo0OWQ4ZDMyOTkwMjlhNWE4M2Y4MThkNmU2YjZhOWIzMDhmOTE4M2Q0ZDViZmEwZTA4M2Q3MTdjZGQwZjU4YmFiOnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/2209.12887___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6NjBlYjpiZjdlYzZiYWE1NzkyMTNkZWUyZDhkYWNiZjQyMjljN2RlMzMwMWMzMDE4MDkwNGVlNDMzZGY5MThmZTJiZWFiOnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.1038/s41467-018-07090-4___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6ZTIzYzowYWNkZWQxYjg0YjRjNGU3NDhhOWNmMjhlYjRkMTYzMDA0Njk0YmQyNjU2N2FhZjNmMDdiY2M4NzllOTFlMTg0OnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/1803.11173___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6Yjg1MTpmYjc1ZGNmM2MxODE1MWQ5YTExYTE1ZDRhYjJjOTU1ZTg3MmVhYmU1YTc2MDg3MzQyMTFjMDhkZjMzOWEzMmY3OnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.1103/PhysRevResearch.5.023146___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6MTBiNjo2YjI3MDg4MDY3OWU4ODU3NmVmZmM1Nzg3NWMxMTIxMzZiZDI2MzdhNmVkYjFhMWRlYzc4OTY2NDFhZmMyNjFhOnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/2205.11427___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6MjFkMDpiNTBiYjAxN2VhNzY5MTUxYzNhYjBlNDFhNjhhYjI0M2U2M2YzNGVhMDQzYzRmNmVlYjMxNWRlNGY1NWZkOTAwOnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.1080/00268976400100041___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6ODhmMjowMjIxZDQ1NDY4NDM0ZTRhYTY0ZWYyMWZmYTFjODMyNDFmZjE2MmZjNzM4MmU5OGE3NGVlYTdkNDJmMDU1MmZiOnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.22331/q-2022-02-02-637___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6MTY1ZjpiMGFkOGNmMzE3NGE2Njk0MGU5M2Y4ZTM2Y2VhMWZhYWMyYTA0OTFhMDNjZTEzM2EwY2QyMTY5NWQ2MDc1ZWU2OnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/2007.11624___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6NmE2NDo3MzE1NDMzZjE0N2U0MzE1OTg1OTA4MmQxZGUxNWJkODM4YmYxODcxMzYzOGZjN2RlNjA1NzkyMjUyMWFjNGI2OnA6VDpG
https://www.cambridge.org/core/terms
https://doi.org/10.1017/9781009639651
https://www.cambridge.org/core


References 393

[760] Merton, R. C. (1972). An analytic derivation of the efficient portfolio frontier.

J. Financial Quant. Anal., 7, 1851–1872. doi:10.2307/2329621.

[761] Meurice, Y., Sakai, R., and Unmuth-Yockey, J. (2022). Tensor lattice field the-

ory for renormalization and quantum computing. Rev. Mod. Phys., 94, 025005.

doi:10.1103/RevModPhys.94.025005. arXiv:2010.06539.

[762] Mi, X., Michailidis, A. A., Shabani, S., et al. (2024). Stable quantum-correlated

many-body states through engineered dissipation. Science, 383, 1332–1337.

doi:10.1126/science.adh9932. arXiv:2304.13878.

[763] Miller, V. S. (1986). Use of elliptic curves in cryptography. Pages 417–426 of:

CRYPTO. doi:10.1007/3-540-39799-X_31.
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[921] Serbyn, M., Papić, Z., and Abanin, D. A. (2013). Universal slow growth of

entanglement in interacting strongly disordered systems. Phys. Rev. Lett., 110,

260601. doi:10.1103/PhysRevLett.110.260601. arXiv:1304.4605.

use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/9781009639651
Downloaded from https://www.cambridge.org/core. IP address: 3.14.133.134, on 12 May 2025 at 16:53:14, subject to the Cambridge Core terms of

https://url.avanan.click/v2/r02/___https://doi.org/10.1038/s41586-021-03585-1___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6MDA1YToyYzQ0NTczNzI0YWUzN2Q2YzExZjVlNTFlODQyZWM5MGMwNjJmYWE0ZmYxNzUyMThkNDFhMGI3YTc2ZWI0NDhiOnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/2012.12268___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6ZTA1ZDoxZDgwYTI0NDQ4MGYzMTMwNzY1NzFlYTQyYzY2Mjk5YmI4ZjI4NWUyMjc0NmU3YzYzNzFjM2Q5YjkyYTVmMjhlOnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.1016/j.aop.2010.09.012___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6OTRiOTo5MDc5OTYxMjUxNjdlZjRmZmUyNDgyMjdhMWQ0NjZkMjYyN2Y5YzM1YWYwN2VjM2NlMmU0MjBlNTgxOTQ2OTE4OnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/1008.3477___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6ZmRkZjpiNjRjYzMxYjI2YTY0ZTNkOTkxYjg5YmIyZDEwNjU1MzUxODZkZWQ5NGRkNjY1OWIyZmI3NjBjOTUwOGY1ZWQ5OnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.1109/SFFCS.1999.814612___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6NWFhZDo0NGRkMjkzYjI1OTkxZTBhNzhhMTdjMTE4OWRiMDA5Yzc2NmQ2ZjUzNDc5NjgzMDZiNGI3ZWY4ZGMxZGQ1MDg0OnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.1103/PhysRevB.108.195105___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6YjZkODpkOGEzNTYxMDJkMWZhMTRjMjAwOWI5Nzk0NzljYTkwM2E1ODUyZmFhZjE4ZGQ2NTU2OGZjNGMwZDg3YTkyNWNhOnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/2306.10603___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6Yzc2Njo1MDFmOGVmNjUyZGIyODc0YTliMDBhZTUxZDM5MjU0OGIxZDlhZjY5MjYyMmVkMWU3YjU0NDU1ZjQ2MzNkMzEwOnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.1038/nphys1370___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6YjBhYzo3NGExMjU3MmQ2MjNjZjI1ODg3ZjAyMjcyMGE3MWUyNWIzNzcwMGYwZGUxYjQ1M2Q4NWU1ZjNlM2EzYjZlNWYxOnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/0712.0483___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6ODlmMTo3OGRmMTAyZGU4N2VjZmU4NGM1N2JkMTdmNDhmYmI0YmRiMGY5YjdjNDJjNmQ1MmZmMjFkMjhlNzI1MDhhMzVhOnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.1103/PhysRevLett.98.140506___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6MWNjNzpjMGJmMGE1ZWEzZTcwYzViZWNmYjY4ZjBjMDYyM2Y2NmY2NjdhN2M4MTg3NTMyMGRhNjU4ZmRiZTM2MjBjZmRiOnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/quant-ph/0611050___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6MTU1YTo4NzM4ZGNiNWFjYWIwOWZhNGNiYjIxOWZkNDc4MzZiMDRiZTg4ZGI3ZDc3ZWI3MTY5YzI5Mjk1NDJlNzFmYjA5OnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.1103/PhysRevLett.100.030504___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6ZTU2NjoxODlkOTFkMmFiNWVkZTdkYWFmYmZhOTU2NWVkN2Q0ZTNlZmY1MDRlMWYxNDE0Yzg3OGZjMTIyYTJmMWQ4MTljOnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/0705.0292___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6YWM4Yjo1NWQ1ZWFlNGI4ZjI0ZWQ1MDJiYzZlYTk4YjRmMDEwNDgyZjI4ODNjZjU3NmVjNjNhNTNiYmFjM2UxNWUwMWVlOnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/2101.11020___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6MzNmZDo1NWYzMWE1MTIyYzI2ZWIwYzcyNTRkNTEzYmQwNGJiNWQyZTYwNzRhMDU3NzRjZWQ0NzI5ODQzYTk5NDI3NmY1OnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.1103/PhysRevLett.122.040504___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6NDEyOTo2OWI4ZGY3YTRiNDE0NWVkMDY5MDU0NWQ1MGZiOTI2YmRjNTBlMTJiMTc4Y2MyMTkzMzhiN2UwZmFkZDFiZmRkOnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/1803.07128___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6MmNhMDozOTRmZGZkMGNiMTUyN2ExNTJiNDVhZTkwOWQ1MzBiM2RlZmJiNDQwM2VhNTJiNDE1ZDkwYWE2OWE4MGJiYjJiOnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.1103/PRXQuantum.3.030101___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6NDY0NjowMDVhYWI2YTAxODRhMzdkZGYzNTkxZjM4NjEzODU2YzZiYjY4MjZlNzc1MzUwYjU1ZWMzNTM0MTc4NTUyMmM3OnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/2203.01340___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6ODY2ODo4Zjg5OGMwZDVhOWRhOTM5YmVjODBhNzNkNTdjOGFiMjA0YmZlODgwNTBiMjQxYWFlYTkwNWM5MDRjYzc2OWIzOnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.1007/978-3-030-83098-4___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6NmVhODpmYTVmMmM4NDk4NDYyMDY5ZDhiMWU2NjYxNzNiMWIzNmRjZmY3NmUzMmY0NGNlNmY2OGY0NTcxYWRjYTMzZjk4OnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.1103/PhysRevA.94.022342___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6NDU2ZTo4ZmQyMTI5NmM2MjgwOWFlN2M4MmQzODViMTczZmRlZWUxYzY0NjVkMTk2NTM5NTc4ZTdlZTQxNmE4OWU0ODMzOnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/1601.07823___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6ZDFjMTpjOTgyZWFjZDAxYjdiYmEzMWJjOWZhYTU2ZmRkMGFiMTNjMjZhOTY1YWI0NGQ0OTk5YTNmMjcxMTg2MzYyZjI5OnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.1103/PhysRevA.99.032331___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6NWMzYzo1MmVlOTVkYjQyYmQzN2NkNzJkMmViZWVjNmE2NzU3ZTc3MjQ4YzVjOWRkNzdiNTdkMGRhNmRkMWU5ODY0MGFkOnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/1811.11184___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6OWE5MTo5YzM1NzlkMTVjMzdkYWRhZThkZjI2NzFlNDMwNjY2NjM4ZmZlODliNTJmMmI2YmJhZTNmYjlmZDIwZTk0NDAwOnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.1103/PhysRevA.101.032308___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6NDM3NDo0ZTQ3YTlhZWQ5NWY2MzI1N2M1NjZjNzc0MjY0YzhhYTBjMWVkNGE2NWE5NjQ3NjgxMjBlYjMwMGM5ZThjMjI0OnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/1804.00633___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6MWVkMDo3YjFkZGU0MzU0ZDM0ZDYwZWQ3YjE1ZjEwYjk2YTZhMmQxMjgwMzZkNGMzM2FmYWZkMGFmMGUyNjJkYzZiZmQ5OnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.1038/s42256-020-0198-x___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6YWU4MDo0ZGIyNjhiNmMxMWIyNTQzNjk3ZDI0OTA5NmI4ZTZlMDA1MDVjMTBlODBhODZmNDg5ZWEyNzAzMjMzNzBmMzc4OnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/1910.14221___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6ZmFhZDo3YzRlOTEwYWUzZmQ2NGQ0MmJhZGM5MjdmYzBjNzJjMjJlNjc3NDY3NTRiNGRiMTZkYmM1ZDMwZjVmOWJlNTIyOnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.1103/PhysRevLett.110.260601___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6ZTVlYjoyZWUwMTU4MmEyZGY2MzhmMWIxMzRhYzI3OTExMDcwMTYyZjRlZmYzNjE2MWVmYjA5NTA3NGQ5MzM3ZTM5YmQ2OnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/1304.4605___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6YjQ5YTo1NDEzMGU0ZjY3OTA3ZTk5ZWMwZTc0NjhjOGI4NWZlMWY2NjJhZTFkZmUxZjRjY2EyZTY5YjZjYzY3MmJjYjlhOnA6VDpG
https://www.cambridge.org/core/terms
https://doi.org/10.1017/9781009639651
https://www.cambridge.org/core


References 403

[922] Setia, K., Bravyi, S., Mezzacapo, A., and Whitfield, J. D. (2019). Super-

fast encodings for fermionic quantum simulation. Phys. Rev. Res., 1, 033033.

doi:10.1103/PhysRevResearch.1.033033. arXiv:1810.05274.

[923] Shang, H., Fan, Y., Shen, L., et al. (2023). Towards practical and massively

parallel quantum computing emulation for quantum chemistry. npj Quant. Inf.,

9, 33. doi:10.1038/s41534-023-00696-7. arXiv:2303.03681.

[924] Shao, C., and Montanaro, A. (2022). Faster quantum-inspired algo-

rithms for solving linear systems. ACM Trans. Quantum Comput., 3.

doi:10.1145/3520141. arXiv:2103.10309.

[925] Shao, C., and Xiang, H. (2018). Quantum circulant precondi-

tioner for a linear system of equations. Phys. Rev. A, 98, 062321.

doi:10.1103/PhysRevA.98.062321. arXiv:1807.04563.

[926] Sharma, K., Cerezo, M., Cincio, L., and Coles, P. J. (2022). Trainability of

dissipative perceptron-based quantum neural networks. Phys. Rev. Lett., 128,

180505. doi:10.1103/PhysRevLett.128.180505. arXiv:2005.12458.

[927] Shaw, A. F., Lougovski, P., Stryker, J. R., and Wiebe, N. (2020). Quantum

algorithms for simulating the lattice Schwinger model. Quantum, 4, 306.

doi:10.22331/q-2020-08-10-306. arXiv:2002.11146.

[928] Shaydulin, R., Li, C., Chakrabarti, S., et al. (2023). Evidence of scaling ad-

vantage for the quantum approximate optimization algorithm on a classically

intractable problem. arXiv:2308.02342.

[929] Shehab, O., Landsman, K., Nam, Y., et al. (2019). Toward convergence of

effective-field-theory simulations on digital quantum computers. Phys. Rev. A,

100, 062319. doi:10.1103/PhysRevA.100.062319.

[930] Shen, J., Tang, T., and Wang, L.-L. (2011). Spectral methods: Algorithms,

analysis and applications. Vol. 41. Springer Science & Business Media.

doi:10.1007/978-3-540-71041-7.

[931] Shende, V. V., Markov, I. L., and Bullock, S. S. (2004). Minimal uni-

versal two-qubit controlled-not-based circuits. Phys. Rev. A, 69, 062321.

doi:10.1103/PhysRevA.69.062321. arXiv:quant-ph/0308033.

[932] Shepherd, J. J., Grüneis, A., Booth, G. H., et al. (2012). Convergence of

many-body wave-function expansions using a plane-wave basis: From ho-

mogeneous electron gas to solid state systems. Phys. Rev. B, 86, 035111.

doi:10.1103/PhysRevB.86.035111. arXiv:1202.4990.

[933] Sherrington, D., and Kirkpatrick, S. (1975). Solvable model of a spin-glass.

Phys. Rev. Lett., 35, 1792. doi:10.1103/PhysRevLett.35.1792.

[934] Shokrian Zini, M., Delgado, A., dos Reis, R., et al. (2023). Quantum simu-

lation of battery materials using ionic pseudopotentials. Quantum, 7, 1049.

doi:10.22331/q-2023-07-10-1049. arXiv:2302.07981.

[935] Shor, P. W. (1995). Scheme for reducing decoherence in quan-

tum computer memory. Phys. Rev. A, 52, R2493–R2496.

doi:10.1103/PhysRevA.52.R2493.

[936] Shor, P. W. (1996). Fault-tolerant quantum computation. Pages 56–65 of:

FOCS. doi:10.1109/SFCS.1996.548464. arXiv:quant-ph/9605011.

use, available at https://www.cambridge.org/core/terms. https://doi.org/10.1017/9781009639651
Downloaded from https://www.cambridge.org/core. IP address: 3.14.133.134, on 12 May 2025 at 16:53:14, subject to the Cambridge Core terms of

https://url.avanan.click/v2/r02/___https://doi.org/10.1103/PhysRevResearch.1.033033___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6ZjY5Njo5ZjliOTQ5MGUyMDI0OWM2NzU1ZWNlMDMyN2JiNDI1NTljYjgxM2JmMDgwZDY5NjU1Mzk4M2Y1ZWJkNWQ4ZGJjOnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/1810.05274___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6M2UyYTo4MTNmNjA1ZjliZmU4ZmZmOGY3NmU5YzYzY2FkYzdmZTIxNTZiNmQyOGY4MDY4NDMyYjk1OTMxNjAwZmRiY2ViOnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.1038/s41534-023-00696-7___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6ZTRiYTowOGUyYzdmOGExYzNmODg5Yzk4ZGE3NmMzNmQ1YWM2ZGU2NzBlNzc5ZmQwNWM4NzRkODVmOTMxNTBlMGExOGUxOnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/2303.03681___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6ZDBiMDpiNGU5NjU4MzYxNzA2MDFjNTU4ZTllNGEwZmJiZDcyYjZlYzYxZjcyY2U3ODRhODJkZTAyM2I3YmQ4YWIzMGM4OnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.1145/3520141___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6NGQ5NTo4MjllNzc0MTAxZTJmMTY5YWRhMzczMWE4N2JjNmRmZWFiNzExZGI2NjNhMjE1MmQyYmViYWUyNjZkOTAzM2ZlOnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/2103.10309___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6MTBhZDplOTM0YWVmMDA1MGZiMjQ0MWQ0MmJiZTMxZjI4MTliZTFiMjcxNTcwYmM3MzU4YTNhOTdjMzJhZWU2MDRhYWJkOnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.1103/PhysRevA.98.062321___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6YmM4OTo5NGI0ZTQ4MzM3MDIzZjMxMmI0MWQ2Zjc3MjVhY2M3OWFkM2RiOTliMjBiNDc4ZDc3MWJhYTU0MDRhOGQ2YTliOnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/1807.04563___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6MzM5MzowMmNiODg5YTJmOWYzMDQxZGZjNTdjODM2YzQyYTg1NmYxMDgxMTNiM2RlMTA4ZjUzZmRmNTY2ZWI1NGRlNmU4OnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.1103/PhysRevLett.128.180505___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6ZTE3MzpmYWNmYTNkMTQyYTk5ZDBlZjFlNjExNzY0MTllYWNlMjQ1ODJhNWIzZjJlNGVkZWI3Yjc3MzBhYjBjYzFjNDEzOnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/2005.12458___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6MzE4NToyZDA5OTI4YzllMDVhMTJkYjllMDcxZmU2OWE3NmFlNGYxYzNlNzlhMjkwMTcwMzM0MzE5MDVkNWU3ZjliNGUxOnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.22331/q-2020-08-10-306___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6ZmQ5NjpjMDU4YTg2OTJiZmQ4MmFmOTRjZDQyZjRjNzhlMDg5NTRiNGQxNWU5YzhmZmExMmQyNDVlZGRmYWVkYWM2NjM0OnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/2002.11146___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6OWZhZjoxNzdiODY2YTI0MmM2ODgxYWFmMTg3NjI3OTdhZmUzY2NjYTVhMzgyZjgzNzhkZjczODIzNDZmNzk2ZWM1NjhjOnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/2308.02342___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6YjZhZTpjZTNjN2U4ODUzYzgyNmM5OTNhOGRiMjY1ZmFjOWM3M2M0OGUyZWJkODgxOGRkNTEzYTcyNWZmYmJiMzcxNmVkOnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.1103/PhysRevA.100.062319___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6ZGUwMzpkOTkyMTI4YjNjMWNlMzU0ZmZkMmU4ODZlNDBiMDY3ZjQxMzU3YTQyZmE4YTA1MWJiZWUxMTZmOTNmNTc2YWY0OnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.1007/978-3-540-71041-7___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6Njg5YTpkMWRjZjE1NTVlZDY1MTgxZDNkM2EwMGM5NmE2YWM3Y2ViMzU2MTliNjY0OGI5ODBiZjVmMDE3Y2M0MGFlZWJhOnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.1103/PhysRevA.69.062321___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6NDZkMTo4ZDcxMjljN2Y1N2Q3NzcyODkzMDA4NTAxMDE3MTYyODc3ZjNmOWRiNTQwNzgyNmE4NDBmM2U1MGNmNjExMWI3OnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/quant-ph/0308033___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6ZThhMDoxMjQyNDg1YTQxZGUwOWM3NDcyZDFmMjRjZTNlMzAyN2ZhNGQ3YjliZDI5MTJiM2RmZmY0MDBmODg4ZWU1MDNmOnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.1103/PhysRevB.86.035111___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6Y2ZhNzphMGU0MDYwM2IwZWFhZTE1ZWQ3NDcxNzM5M2Y1OTJiYTNkM2M5YzM5NmVkZGFmN2Y3NWM5ZTkzYmViODJkYzBjOnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/1202.4990___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6YTg3Zjo4NmNjYjgwNmVlMjBlNWVhMzQ5Y2Q2NzkzYTQ4MTc5Yjg1MjM2ODA5ZmI4NTViOGNlODI0ZGUwYWYzZjYwNjA0OnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.1103/PhysRevLett.35.1792___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6YjFhNjplZGU2MTRlMDBkZGFiM2E4YzUwZDBkMTU3ZGY3Mjg0M2IwZmY4ZWQ0ZmMzM2FkMjExMDMwNzdmZjBhZTcxNWM2OnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.22331/q-2023-07-10-1049___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6ZWE0Yzo3YzRiMGQ0MTFmMGJjZTk1MmI3OWJkMjdlM2Q5YTA3ODhhOTQ1ZTI0YTIyODBlOGE1NTBlZGI2NTFmYzAwYTMwOnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/2302.07981___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6Mzk5MDpkMjhmMDE1NDc5ODY0Y2QxYTkzYjA0MjJhZWMwMjkwMGYwMWRlMTE3NzVjNTkxZWVmYmI5MTg3MzAxNjQ1YzE1OnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.1103/PhysRevA.52.R2493___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6YzdiOTo3OTUxZDdiZjQwN2Y2ZjY0N2RlNjM0ZThhOWE1ZjRmNWVhMmMzNjg5ZTUzYWIyMGY1NGU3MmY3NTc0YzliMjBhOnA6VDpG
https://url.avanan.click/v2/r02/___https://doi.org/10.1109/SFCS.1996.548464___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6NDZlZTozMWMzODFiZjgzZDllOTRlNjc0MjZkMjcxYjc3N2QxYTg4Njk0NDRkODNmMDMwNmQ1YjIwYWU3ZjVhMzZhZDY2OnA6VDpG
https://url.avanan.click/v2/r02/___https://arxiv.org/abs/quant-ph/9605011___.YXAxZTpjYW1icmlkZ2Vvcmc6YTpvOmFiZTBhYWRhOTNjZjE3NmM3ZGQ2ZGU1ODEyODE2Zjk1Ojc6MzkwYjo2N2UxZmQ3MjZmMjMwN2Y2ZDNmZDI0ZWIxNTlkMDEyMjc1NTVmNzJiNDJlYWJmZjRmY2Y3NDE0MDQ1N2QxNGI5OnA6VDpG
https://www.cambridge.org/core/terms
https://doi.org/10.1017/9781009639651
https://www.cambridge.org/core


404 References

[937] Shor, P. W. (1997). Polynomial-time algorithms for prime factorization and

discrete logarithms on a quantum computer. SIAM J. Comp., 26, 1484–

1509. doi:10.1137/S0097539795293172. Earlier version in FOCS’94.

arXiv:quant-ph/9508027.

[938] Shor, P. W. (2022). The early days of quantum computation.

arXiv:2208.09964.

[939] Shtanko, O., and Movassagh, R. (2021). Preparing thermal states on noiseless

and noisy programmable quantum processors. arXiv:2112.14688.

[940] Simon, D. R. (1997). On the power of quantum computation. SIAM J.

Comp., 26, 1474–1483. doi:10.1137/S0097539796298637. Earlier version

in FOCS’94.

[941] Simon, S., Santagati, R., Degroote, M., et al. (2023). Improved precision scal-

ing for simulating coupled quantum-classical dynamics. arXiv:2307.13033.

[942] Skoric, L., Browne, D. E., Barnes, K. M., et al. (2023). Parallel window decod-

ing enables scalable fault tolerant quantum computation. Nat. Commun., 14.

doi:10.1038/s41467-023-42482-1.

[943] Smolin, J. A., Smith, G., and Vargo, A. (2013). Oversimplifying quantum fac-

toring. Nature, 499, 163–165. doi:10.1038/nature12290.

[944] Somma, R., Boixo, S., and Barnum, H. (2007). Quantum simulated annealing.

arXiv:0712.1008.

[945] Song, X.-Y., Jian, C.-M., and Balents, L. (2017). Strongly correlated metal

built from Sachdev–Ye–Kitaev models. Phys. Rev. Lett., 119, 216601.

doi:10.1103/PhysRevLett.119.216601. arXiv:1705.00117.
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