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Figure 1 (Color online) Transmission function of sodium atomic
filter.
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Table 1 Main specifications of sodium atomic filter

ZH BRI bR

TAEH K (nm) 588.995
JEEHETE (nm) ~0.003
IEEIBEFR (%) ~32
WHIRZE () <0.2
BYFLAAE (mm) ~18
WM ©) <8
TIFE (W) <120
B (kg) ~11
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Figure 2 (Color online) Comparison between solar Fraunhofer

absorption spectrum and transmission spectrum of sodium atomic filter.
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Figure 3 (Color online) Experimental system for hyperspectral solar
observation.
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Figure 4 (Color online) Solar observational results using an
interference filter (a) and the sodium atomic filter (b).
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Figure 5 (Color online) Solar observational results using atomic filter
(589 nm), SDO satellite (AIA 160 nm) and HMI Intensity gram,
respectively.
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Hyperspectral solar observation based on the sodium atomic
filter

YANG Yong', CHENG XueWu'", DOU XianKang®, GONG JianCun®, RAO ChangHui*,
XIONG Jun'’, XIA Yuan'’, LI YaJuan'”, LI FaQuan', LIN Xin' & GONG ShunSheng'

! State Key Laboratory of Magnetic Resonance and Atomic and Molecular Physics, Wuhan Institute of Physics and Mathematics,
Chinese Academy of Sciences, Wuhan 430071, China;
2School of Earth and Space Sciences, University of Science and Technology of China, Hefei 230026, China;
* National Space Science Center (NSSC), Chinese Academy of Sciences, Beijing 100190, China;
* The Institute of Optics and Electronics, Chinese Academy of Sciences, Chengdou 610209, China;
3 University of Chinese Academy of Sciences, Beijing 100049, China

This paper introduces the principle of hyperspectral solar imaging observations based on atomic filters and their
transmission properties. The full disk solar images of the upper photosphere and the lower chromosphere are obtained.
Compared with the conventional interference filters, the transmission peak of sodium atomic filters just corresponds
to the center of solar Fraunhofer D, line, which is in favor of long-term and stable solar observations with a high
spectral resolution; its ultra-narrow bandwidth is more beneficial to the detailed observation of the solar atmosphere,
such as the plages and bright network structures. The details of the observed solar structures using our atomic filter
(at 589 nm) in Wuhan are very similar to those obtained by SDO satellite (at 160 nm), since the two wavelengths are
formed at similar heights. Our experiments demonstrate that the atomic filters can provide an effective method for
hyperspectral solar imaging observations.

high spectral resolution, atomic filter, solar, chromosphere
PACS: 95.55.Ev, 96.60.-j, 43.58.Kr, 42.79.Ci
doi: 10.1360/SSPMA2015-00299
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