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Development of open-source quantum lattice model simulation software
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When developing a simulation program for the Matrix Product State fMPS)
method, very large number of matrix operations are required. We need not only mere parallelization,
but using the property of the matrix to evaluate.

We evaluated Randomized SVD, which approximates the matrix, and presented at the conference that
there was no problem with the calculation accuracy due to the introduction of the approximation, and
the paper that applied this Randomized SVD to the tensor renormalization group method was
published. In addition, the paper of ALPS project , which we co-develop worldwide which contains
diagonalization method and MPS programs, was also published.
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ALPS

1. Updated core libraries of the ALPS project,

A_.Gaenko, A.E._Antipov, G.Carcassi, T.Chen, X.Chen, Q.Dong, L.Gamper, J.Gukelberger,
R. Igarashi, S. Iskakov, M.Kénz, J.P.F.LeBlanc, R.Levy, P.N.Ma, J.E.Paki, H.Shinaoka,
S.Todo, M.Troyer, E_Gull

Comp. Phys. Comm., 213, 235-251 (2017)

2. Tensor renormalization group with randomized singular value decomposition,

Satoshi Morita, Ryo lgarashi, Hui-Hai Zhao, and Naoki Kawashima,

Phys. Rev. E 97, 033310 (2018)
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