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OD000oo0OO0oooOOoOoooOoo Case 1: Scanning Tunneling Microscopy

Case 1: Scanning Tunneling Microscopy topography data analysis
M.J.Miyama and KH (2018)

® data y: real-space topography data of SrVO3

® parameter x: atom position in real space

modeling : y = Az + € with point-spread-function A;; and noise €

® sparse modeling for «
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(a) Original data y; (b) Estimated amplitude x;

Vacancy rate and lattice distortion by vacancies are quantitatively estimated.
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OD000oo0OO0oooOOoOoooOoo Case 2: Scanning Tunneling spectroscopy

Case 2: Scanning Tunneling Spectroscopy
Y .Nakanishi-Ohno et al (2016)

® data y: real-space imaging data of current-voltage relation

® parameter x: dispersion relation in Fourier space

modeling : y = Az + € with Fourier transformation matrix A.

® sparse modeling for «

dl/dV Map

Down sampling

P L =l | Free electron like
- b W R ™ 'r § 3 0 3 8 ° simple dispersion
o L] q, [nm"]
o) Is = Relation
1 ll." o - Sparse modeling
o -3 ="l
o L] " - l

the same level of reconstruction is possible from the down-sampling data.
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OD000oo0OO0oooOOoOoooOoo Case 3: model Hamiltonian estimate

Case 3: Hamiltonian reconstruction from experimental data
R.Tamura and KH (2017, 2018, 2019...)

® data y: experimentally observed physical quantities
® parameter x: parameters in model Hamiltonian

® modeling : vy is calculated by statistical-mechanical many-body
calculation with a non-linear function g(x) as y = g(x) + €.

® Monte Carlo sampling from the posterior probability P(x|y).

o {m(H;,x" ) }hep
! o fm™(H)hen |

0
0 2 4 6 8 1012 14 16

Different type of
Measurements y

Parameters X
in model Hamiltonian
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Population Annealing Hukushima-lba (2003)
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Population Annealing Hukushima-lba (2003)
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