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Fig. 6. 2-dimensional display of soft X-ray emis:

Y. Nagayama: Journal of Applied Physics 62, 2702 (1987)
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Saito’s Laplacian eigen-function @

« Green function of the Laplacian is replaced by
—3lx—yl if d=1,
K(x,y) = —%loglx—yl if d=2,
eyl if d>2

(d-2)wgq ' () i (Blen

(cle1o (d)e1001

« Discrete type eigen-function can be calculated in any .
g . . N. Saito, et. al., Journal of
shape of the region numerically easily. Plasma and Fusion Research

- There are many application, such as patter recognition. '°-% 904(2016) Fig. 2

WIS

Flux surface Of the HJ is used here It is noted that these eigen functlons does not satlsfy Dirichlet condltion.

- This kernel has eigen function expansion as
K(x,y)~ ) 10, (), (y).

N. Saito, Appl. Comput. Harm. Anal. 25, 68 (2008).
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Series Expansion + Sparse Modelling
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For the tangential measurement 3D pattern is mad@
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« Reconstruction (close to) orthogonal patterns (Fourier-Bessel type Eigen
function + single helicity ) is examined.



Reconstruction from tangential image (n=0)

Assumed profile Synthetic image  reconstructed image from synthetic data
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From the numerical test, island structure can be detected.
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L1 Reqgularization is the key for the reconstruction
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« The series expansion method applied for the tangentially viewing
camera system is also promising from the numerical tests of the
reconstruction. If two tangentially viewing system camera system
located two toroidal locations, can be used, we can effectively
separate n7 = 0 component and 7 = 1 component using L1 type
regularization for the reconstruction.
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Relative Dec (uas)

Solution using Lasso-based regularization

LSQ Lasso smoothness

1]
T = arg min [§||v — Fz|]* + Mil|z|] + Xal|z] |40

Model (Convolved) CS-CLEAN

60 40 20 0 —20-40-60 _, . ——— -
Fig 2: K. Akiyama. et. al., The Astrophysical Journal, 838:1 (2017)

This result is quite encouraging for badly ill-posed problem appears
in the fusion plasma tomography.

L1-reqgularization based tomography method is proposed.
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