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Lattice QCD Calculation of the Form Factor by
Interpolation within Finite Volume

ZHANG Wenhao!)
(Physics Department, Peking University, Beijing 100871, China)

Abstract: This paper discusses the finite-volume effect in calculating hadron form factors using lattice QCD frame-
work. Taking Pion as the example, we introduce the method of extracting hadron form factors from three-point
correlation functions computed in lattice QCD, but only at separated points in the momentum space because of the
finite-volume effect. This paper gives one interpolation algorithm which respects rotation symmetry and also
provides a sketch of another interpolation method which applies the continuous Fourier transform, both methods
continuously giving form factor results on the momentum space based on the discrete values. These algorithms are
examined under numerical models and realistic lattice systems. The results given by the interpolation are independ-
ent of specific systems and can be easily generalized to a variety of lattice systems. Our conclusion also provides
valuable information which could help determining the proper size of lattice systems.

Key words: lattice QCD; form factor; interpolation; finite volume effect

Received date: 27 Jan. 2021;  Revised date: 14 Apr. 2021
1) E-mail: zwh92@pku.edu.cn.


https://doi.org/10.1103/PhysRevLett.92.230802
https://doi.org/10.1103/PhysRevLett.92.230802
https://doi.org/10.1103/PhysRevLett.92.230802
https://doi.org/10.1103/PhysRevLett.92.230802
https://doi.org/10.1103/PhysRevLett.92.230802
https://doi.org/10.1103/PhysRevLett.82.4960
https://doi.org/10.1103/PhysRevLett.82.4960
https://doi.org/10.1103/PhysRevLett.82.4960
https://doi.org/10.1103/PhysRevLett.82.4960
https://doi.org/10.1103/PhysRevLett.82.4960
https://doi.org/10.1126/science.aau7807
https://doi.org/10.1126/science.aau7807
https://doi.org/10.1126/science.aau7807
https://doi.org/10.1126/science.aau7807
https://doi.org/10.1126/science.aau7807
https://doi.org/10.1126/science.aau7807
https://doi.org/10.1038/s41586-019-1721-2
https://doi.org/10.1038/s41586-019-1721-2
https://doi.org/10.1038/s41586-019-1721-2
https://doi.org/10.1038/s41586-019-1721-2
https://doi.org/10.1103/PhysRevD.69.094511
https://doi.org/10.1103/PhysRevD.69.094511
https://doi.org/10.1103/PhysRevD.69.094511
https://doi.org/10.1103/PhysRevD.69.094511
https://doi.org/10.1103/PhysRevD.69.094511
https://doi.org/10.1103/PhysRevD.69.094511
https://doi.org/10.1103/PhysRevD.74.034508
https://doi.org/10.1103/PhysRevD.74.034508
https://doi.org/10.1103/PhysRevD.74.034508
https://doi.org/10.1103/PhysRevD.74.034508
https://doi.org/10.1103/PhysRevD.74.034508
https://doi.org/10.1103/PhysRevD.101.051502
https://doi.org/10.1103/PhysRevD.101.051502
https://doi.org/10.1103/PhysRevD.101.051502
https://doi.org/10.1103/PhysRevD.101.051502
https://doi.org/10.1103/PhysRevD.101.051502
https://doi.org/10.1103/PhysRevD.99.014515
https://doi.org/10.1103/PhysRevD.99.014515
https://doi.org/10.1103/PhysRevD.99.014515
https://doi.org/10.1103/PhysRevD.99.014515
https://doi.org/10.1103/PhysRevD.99.014515
https://doi.org/10.1103/PhysRevLett.92.230802
https://doi.org/10.1103/PhysRevLett.92.230802
https://doi.org/10.1103/PhysRevLett.92.230802
https://doi.org/10.1103/PhysRevLett.92.230802
https://doi.org/10.1103/PhysRevLett.92.230802
https://doi.org/10.1103/PhysRevLett.82.4960
https://doi.org/10.1103/PhysRevLett.82.4960
https://doi.org/10.1103/PhysRevLett.82.4960
https://doi.org/10.1103/PhysRevLett.82.4960
https://doi.org/10.1103/PhysRevLett.82.4960
https://doi.org/10.1126/science.aau7807
https://doi.org/10.1126/science.aau7807
https://doi.org/10.1126/science.aau7807
https://doi.org/10.1126/science.aau7807
https://doi.org/10.1126/science.aau7807
https://doi.org/10.1126/science.aau7807
https://doi.org/10.1038/s41586-019-1721-2
https://doi.org/10.1038/s41586-019-1721-2
https://doi.org/10.1038/s41586-019-1721-2
https://doi.org/10.1038/s41586-019-1721-2
https://doi.org/10.1103/PhysRevD.69.094511
https://doi.org/10.1103/PhysRevD.69.094511
https://doi.org/10.1103/PhysRevD.69.094511
https://doi.org/10.1103/PhysRevD.69.094511
https://doi.org/10.1103/PhysRevD.69.094511
https://doi.org/10.1103/PhysRevD.69.094511
https://doi.org/10.1103/PhysRevD.74.034508
https://doi.org/10.1103/PhysRevD.74.034508
https://doi.org/10.1103/PhysRevD.74.034508
https://doi.org/10.1103/PhysRevD.74.034508
https://doi.org/10.1103/PhysRevD.74.034508
https://doi.org/10.1103/PhysRevD.101.051502
https://doi.org/10.1103/PhysRevD.101.051502
https://doi.org/10.1103/PhysRevD.101.051502
https://doi.org/10.1103/PhysRevD.101.051502
https://doi.org/10.1103/PhysRevD.101.051502
https://doi.org/10.1103/PhysRevD.99.014515
https://doi.org/10.1103/PhysRevD.99.014515
https://doi.org/10.1103/PhysRevD.99.014515
https://doi.org/10.1103/PhysRevD.99.014515
https://doi.org/10.1103/PhysRevD.99.014515
https://doi.org/10.1103/PhysRevLett.92.230802
https://doi.org/10.1103/PhysRevLett.92.230802
https://doi.org/10.1103/PhysRevLett.92.230802
https://doi.org/10.1103/PhysRevLett.92.230802
https://doi.org/10.1103/PhysRevLett.92.230802
https://doi.org/10.1103/PhysRevLett.82.4960
https://doi.org/10.1103/PhysRevLett.82.4960
https://doi.org/10.1103/PhysRevLett.82.4960
https://doi.org/10.1103/PhysRevLett.82.4960
https://doi.org/10.1103/PhysRevLett.82.4960
https://doi.org/10.1126/science.aau7807
https://doi.org/10.1126/science.aau7807
https://doi.org/10.1126/science.aau7807
https://doi.org/10.1126/science.aau7807
https://doi.org/10.1126/science.aau7807
https://doi.org/10.1126/science.aau7807
https://doi.org/10.1038/s41586-019-1721-2
https://doi.org/10.1038/s41586-019-1721-2
https://doi.org/10.1038/s41586-019-1721-2
https://doi.org/10.1038/s41586-019-1721-2
https://doi.org/10.1103/PhysRevD.69.094511
https://doi.org/10.1103/PhysRevD.69.094511
https://doi.org/10.1103/PhysRevD.69.094511
https://doi.org/10.1103/PhysRevD.69.094511
https://doi.org/10.1103/PhysRevD.69.094511
https://doi.org/10.1103/PhysRevD.69.094511
https://doi.org/10.1103/PhysRevD.74.034508
https://doi.org/10.1103/PhysRevD.74.034508
https://doi.org/10.1103/PhysRevD.74.034508
https://doi.org/10.1103/PhysRevD.74.034508
https://doi.org/10.1103/PhysRevD.74.034508
https://doi.org/10.1103/PhysRevLett.92.230802
https://doi.org/10.1103/PhysRevLett.92.230802
https://doi.org/10.1103/PhysRevLett.92.230802
https://doi.org/10.1103/PhysRevLett.92.230802
https://doi.org/10.1103/PhysRevLett.92.230802
https://doi.org/10.1103/PhysRevLett.82.4960
https://doi.org/10.1103/PhysRevLett.82.4960
https://doi.org/10.1103/PhysRevLett.82.4960
https://doi.org/10.1103/PhysRevLett.82.4960
https://doi.org/10.1103/PhysRevLett.82.4960
https://doi.org/10.1126/science.aau7807
https://doi.org/10.1126/science.aau7807
https://doi.org/10.1126/science.aau7807
https://doi.org/10.1126/science.aau7807
https://doi.org/10.1126/science.aau7807
https://doi.org/10.1126/science.aau7807
https://doi.org/10.1038/s41586-019-1721-2
https://doi.org/10.1038/s41586-019-1721-2
https://doi.org/10.1038/s41586-019-1721-2
https://doi.org/10.1038/s41586-019-1721-2
https://doi.org/10.1103/PhysRevD.69.094511
https://doi.org/10.1103/PhysRevD.69.094511
https://doi.org/10.1103/PhysRevD.69.094511
https://doi.org/10.1103/PhysRevD.69.094511
https://doi.org/10.1103/PhysRevD.69.094511
https://doi.org/10.1103/PhysRevD.69.094511
https://doi.org/10.1103/PhysRevD.74.034508
https://doi.org/10.1103/PhysRevD.74.034508
https://doi.org/10.1103/PhysRevD.74.034508
https://doi.org/10.1103/PhysRevD.74.034508
https://doi.org/10.1103/PhysRevD.74.034508
https://doi.org/10.1103/PhysRevD.101.051502
https://doi.org/10.1103/PhysRevD.101.051502
https://doi.org/10.1103/PhysRevD.101.051502
https://doi.org/10.1103/PhysRevD.101.051502
https://doi.org/10.1103/PhysRevD.101.051502
https://doi.org/10.1103/PhysRevD.99.014515
https://doi.org/10.1103/PhysRevD.99.014515
https://doi.org/10.1103/PhysRevD.99.014515
https://doi.org/10.1103/PhysRevD.99.014515
https://doi.org/10.1103/PhysRevD.99.014515
https://doi.org/10.1103/PhysRevD.101.051502
https://doi.org/10.1103/PhysRevD.101.051502
https://doi.org/10.1103/PhysRevD.101.051502
https://doi.org/10.1103/PhysRevD.101.051502
https://doi.org/10.1103/PhysRevD.101.051502
https://doi.org/10.1103/PhysRevD.99.014515
https://doi.org/10.1103/PhysRevD.99.014515
https://doi.org/10.1103/PhysRevD.99.014515
https://doi.org/10.1103/PhysRevD.99.014515
https://doi.org/10.1103/PhysRevD.99.014515
mailto:zwh92@pku.edu.cn

