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Rydberg atoms

Programmable Rydberg atoms. Nature 595, 233–238 (2021)
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Pulser : An open-source package for the design of pulse sequences 
in programmable neutral-atom arrays. Quantum 6, 629 (2022)
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Quantum complexity
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Quantum complexity
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Quantum complexity
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Quantum complexity
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# parameter for 𝑁 = 300 is ≈ 100*
# of particles in the observable 
universe vigintillion ≈ 101*

Array of coefficients for 40 qbits requires ~1 Tb  of memory. 
How to store it in a computer ? 

𝐴$!…$" is a N dim array = ‘tensor’

Linear algebra starts to play an important role 𝐴
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Tensor Networks
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We represent a high rank tensor as a product of low rank tensors.
One can ‘compress’ each 𝑀.
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Multidimensional tensors can be compressed with using  SVD – Singular Value Decomposition
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Tensor Networks: SVD compression
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Tensor Networks: SVD compression

SVD – Singular Value Decomposition 𝑀 = 𝑈 𝑆 𝑉†
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Tensor Networks: SVD compression

Pascal

𝑆 𝑆 𝑖𝑛 𝑙𝑜𝑔 − 𝑙𝑜𝑔

Pascal – 95% Pascal – 90% Pascal – 65% 10 values

30 values

100 va
lues

Kemal Bidzhiev & Anton Quelle. HPC and Quantum Computing 2022



12

Tensor Networks benchmark
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