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Fig. 2. Fundamental optical configuration for solar EUV tomography imaging spectrometer.
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Fig. 3. Schematic of toroidal varied line space grating.
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Fig. 4. Optical layout of solar EUV tomographic imaging spectrometer.
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Table 1.  Specifications and system parameters for

tomographic imaging spectrometer.

28 I
Spectral range/nm 29.4 — 314
FOV /arcmin? 1? Oa;(féﬁﬁnx
Spectral resolution/nm 0.003
resoh?tIi)Zrtll/dzircsec 0-42
Specifications : "
locty s 720
et g
Pixel size/pm 13
Optical volume/mm? 3301?1?21 ;nﬁrra inm
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g 6.87*
Spectral imaging i/(°) 5.56
system design R/mm 263.514
p/mm 259.940
by 0.0938

Ruling area/mm?

20 mm x 20 mm
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Imaging surface

Spot diagram

Unites are pm Airy radius: 4.018 pm

Legend items refer to field positions

Field 1 2 3 4 5 6 7 8 9

RMS radius 4.153 3.180 4.023 3.196 2.028 3.251 3.814 3.114 4.105
GEO radius 8.657 7.725 8.923 7.482 4.915 7.578 8.787 7.558 8.863
Box width 13 pm Reference: centroid 2021/11/22

Fl5 -1 gk L 77 R s
Fig. 5. RMS spot diagram in -1 order imaging surface.
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Spot diagram

Unites are pm Airy radius: 4.018 pm

Legend items refer to field positions

Field 1 2 3 4 5 6 7 8 9
RMS radius 3.163 3.058 3.073 3.190 3.082 3.089 3.351 3.229 3.234
GEO radius 8.001 7.948 8.445 7.879 7.226 7.745 8.935 8.329 7.690
Box width 13 pm Reference: centroid 2021/11/22
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Fig. 6. RMS spot diagram in 0 order imaging surface.
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Legend items refer to field positions
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Ko7 +1 GG B AR s g

Fig. 7. RMS spot diagram in +1 order imaging surface.
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Table 2. Data reconstruction algorithm SMART

for tomography imaging spectrometer.
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Table 3.  Evaluation indicators for the reconstruction.
Quantized indicators T k OrMS
Parametric inversion 0.862 0.668  0.294
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Tomographic imaging for solar extreme ultraviolet He II
30.4 nm and spectral data inversion”
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Abstract

Highly dynamic solar eruptive activities occurring over the corona and transition region, triggered off by
magnetic field reconnection, are the driving source of disastrous space weather, and the space imaging and
spectroscopic measurements of solar eruptive activities are a key data source for accurate space weather
forecasting. The He II 30.4 nm resonance line comes from the Lyman « transition of singly ionized helium,
which has an anomalous intensity, an order of magnitude higher than the intensities of other transition region
lines. In this paper, we propose and design a two-dimensional spectroscopic tomographic imaging instrument
operating at He II 30.4 nm wavelength to make up for the shortcomings of conventional solar extreme
ultraviolet imager and imaging spectrometer, and adopt a slitless three-order (-1, 0, +1) simultaneous
diffraction imaging configuration with a single snapshot to achieve two-dimensional spectroscopy instantaneous
imaging with a large field of view. Owing to the confusion of spatial and spectral information of the three orders
of images, the three-dimensional data cube I (z, y, A) of the observed target is reconstructed using a spectral

data inversion algorithm with a limited tomographic projection angle.

Keywords: solar extreme ultraviolet, tomographic imaging, imaging spectrometer, spectral data inversion
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