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��OÚï��ã§CGST kA��À�

�Y§Ù¥�äk�L5�´ 8 m �/��"�º (Ring Solar Telescope, RST) �Y"RST

Ì��A:´§ÌºǱ	» 8 m§�° 1 m ���§Ùk�à1¡ÈǱ 22 m2
§��u 5 m

�»���»"�º"ÙÌ��Æ8I´¢y���í��g�^|Ú6|°[(�9Ùp

��©EÇüzL§�ÿþ§ò3 1 µm Åã¢y��L¡ 20 km °[(��*ÿÚïÄ"
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ÿØv�¯K§�{¢yÌÄ1Æ�4���¶Ù�§Ǳ
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���KǱ§RST ��æ^m�ª�(�?1m�ª*ÿ§RST �»'ykÚ3ï���

"�º��õ§
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ã 1 8 m RST � 3D �.Ú1Æ�O

2 RST ÌÄ1ÆïÄ?�

ÌÄ1ÆEâ´ 8 m RST ¢y�7�å»"RST Ìºkü«�¤�Yµ(1) æ^��

�N��/�º¡"ù��Y�¡/&ÿÚN�Eâ�é'�¤Ù§8
�3ï�� DKIST

(Daniel K. Inouye Solar Telescope§
�Ǳ Advanced Technology Solar Telescope, ATST) Ò

æ^
�º¡ÌÄN���Y (ÙÌºǱ 4 260 mm§þÝǱ 73.66 mm§�^
 120�årÄ

ì5N�¡/)§duÙ3m�ª�¸¥�|º5U��§EST (European Solar Telescope)

Oyæ^¥���þzº¡ (ÙÌºǱ 4 200 mm§þÝǱ 250 mm)"(2) æ^fº©���

ª§℄Ô3 1 µm Å�þ©lfº���§� RST ¤Ǳ­.þ1��©�º¡���"�

º"
�Ǳæ^�/©�º¡���"�º§�¢y3 1 µm Å�þ�û�4�¤�§ÙÌ
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©�º¡ÌÄ��Ä��n´æ^f5fº©�"�º§ÏL¢�&ÿÚN�fºn�

¡	gdÝ§piston (fº÷X{��
�²£)§tip Ú tilt (fº7²¡Sü�¶�^=) ±



Or �ûXµ8 m �/��"�º'�Eâ�ïÄ?� 83Or �ûXµ8 m �/��"�º'�Eâ�ïÄ?� 83Or �ûXµ8 m �/��"�º'�Eâ�ïÄ?� 83

;�"�º��É�­å!§ÝÚº��¸KǱ§�"�º©ª�±û����"8
±

Keck "�ºǱ�L�©�º¡"�º�õæ^8Æ/fº©�§|^8Æ/fºU,�g£

A5§3��fº>Æ��Daì�/ª§ÏL&ÿfº>ÆpÝ�Cz�üÑfº piston,

tip Ú tilt �Cz"�´ RST ´�/Ìº§Ǳ
��//¤���§RST Oyæ^ 24 �¡

È�Ǳ 1 m2
�F/fº©�
¤"ù«©��ª¥§��fº�>*d²1§Ïdæ^>

Æ&ÿ��ª§�U�Nfº piston Ú»���ü�gdÝ�Cz§fº�±������

{¼�§��ÌÄ1Æ�4����{¢y"Ǳd·�l&ÿgdÝ�ÀJ!©��ª (ü

�fº©�§ü�fº©�§�Þ.fº©��)!fº\ó�J´!Ø�DÂþ?��¡n

Ü�Ä
õ«�Y§��À^
æ^ 24 �F/fº©�§æ^fº>Æ&ÿÚfº�±��

��&ÿ���(�"�éù«��(�§·�ïÄ
ü«&ÿ°Ý��!Ø�DÂéÌÄ

���J�KǱ§ïÄ(Jw«§3>Æ&ÿ°ÝǱ 5 nm§��&ÿ°ÝǱ 0.01 arcsec �§

RST U
¢y3 1 µm Å�þ�û�4�¤�"ã 2 �Ñ
3þã&ÿ°Ýe RST ©�Ì

º3ØÓÅ�þ��D4¼ê±93 1 µm Å��:*�¼ê"
�3Å��á���1¢

yû�4�¤�§��&ÿ�°ÝAT�� 0.004 arcsec"

ã 2 RST Ìº3ØÓÅ�þ��D4¼ê (�) ±93 1 µm Å��:*�¼ê (m)

�âþã RST ÌÄ��&ÿ°Ý�Eâ��§·��3ïÄp°ÝÚpªÇ���ÿ

þ�Y"æ^Å>.&ÿì  °ÝØv§1Æ.&ÿ¬É��íë6�KǱ§Jp°Ý 
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ǱÌÄ��XÚé�ÅºØ�U��J"¯¢þ§þã¯K�Ü3�å§½�I�é RST ©

�Ìº3�ÅºØKǱe�Ä�5U?1�[§¼�½þ�µ�êâ§Ǳ"�º(��?�

Ú`z§º	�OÚ��XÚ�O$�Ìº�Y�ÀJJø�â"Ǳd§·�ïá
 RST Ì

Ä1ÆÅ>8¤�ý²�§m�
�Åº1é RST ÌºKǱ�8¤�ýïÄ"RST 8¤ï

��L§§RST (��.��ª©Û��©z [3]"

�â 1 m#ý���"�º (New Vacuum Solar Telescope, NVST)º�iÿ�P¹§·

�©O�[
 RST ©�Ìº3²þº�Ǳ 2 m/s Ú 6 m/s ü«;.ºØ�^eÌÄ��m

�Ú4��ǱA"�[L§¥·�æ^
{ü�È©��ì§uyÌÄ���°É�"�º

(�Ä�KǱ§O\��XÚ��°¬���fº/rÄìXÚ� tip ��ªÇ (24 Hz) �C

�ª�Ø­½"ÏLO��ª£´�O�§ÌÄ���nØ�°þ�Ǳ 0.55 Hz§
l¢S�

�[(Jw§Ǳ
(����­½5§�°ØUpu 0.3 Hz"L 1 �Ñ
æ^ 0.3 Hz �È©

��ìÌÄ��¢�
�z�fº�²þØ��Ú²þ� RMS �"ã 3 w«
ÌÄ��¢

�
�ǱA�Ìº¡/"�[(JL²§3 2 m/s �²þº�e§0.3 Hz �°�ÌÄ��U


U��Ü©º1�KǱ¶
 0.3 Hz �ÌÄ��é²þº� 6 m/s �º1A���"Ïd§

m�ª*ÿ7LǱ"�º�OÜn�º	§¿�I��\f5�(�| "

L 1 ©�º¡ÌÄ��¢�
�fº�²þØ�Ú²þ RMS Ø�

²þº� 2 m/s � ²þº� 6 m/s �

²þØ�/nm ²þ RMS Ø�/nm ²þØ�/nm ²þ RMS Ø�/nm

m�ǱA 293 33 2 746 400

4�ǱA 4 21 39 442
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Å
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­
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Äu S-H �Å
&ÿÚ­��{ïÄ"�âÅ
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Å
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RST Ìº�ñ	' (�°��»�'�) Ǳ 0.75§ÏdI�æ^3�/�»þ���ñ

	'Ǳ 0.75 ��/ Zernike õ�ª
[4]
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5µa) ²þº�Ǳ 2 m/s �Ìº3m�G�e�¡/¶b)²þº�Ǳ 2 m/s �Ìº34�G�e�¡/¶c)²

þº�Ǳ 6 m/s �Ìº3m�G�e�¡/¶d) ²þº�Ǳ 6 m/s �Ìº34�G�e�¡/ (ü Ǳmm)"

ã 3 ©�º¡ÌÄ��¢�
�Ìº�¡/

�ªØ�;��3���\ÈØ�§ÙéA��ê¼êǱ¬kØ�"ddÚå��ªØ�Ú

�6��
�ª{­���J"RST æ^�ª{?1Å
­��U��/­�Ñ�ÅÅ


�$�Ü©"ã 4 ´b��íÀwÝëêǱ 10 cm§æ^ 8 cm �/&ÿf�»§é,�Å

�í� ¶?1Ø�) piston 3S�
 65 ��ª­��(J"·��ÚO
&ÿD(é�

ª­�°Ý�KǱ§(Jw«�&ÿD(Ø�u 0.1′′§RST 
 65 �Å
­���{Ø�Ǳ

200 nm"

5µa) �íÀwÝëêǱ 10 cm �,�Å� ¶¶b) �ª­��� ¶¶c) ­���Å
�{Ø�"

ã 4 �/Å
æ^ 8 cm &ÿf�»§Ø�) piston 3S�
 65 ��ª­�(J

«�{­�vké�»/G�AO��§·��[
3�Ó�í^�e§æ^ØÓf�

»üÙ/ª!ØÓ&ÿ°Ý��/�»«�{Å
­���J"(Jw«§æ^�/f�»

üÙ§&ÿf�»Ǳ 8 cm ½ö 10 cm§&ÿD(Ø�u 0.1′′§�/Å
«�{­���{Ø

��u 70 nm"ù�(JǱL²æ^þã�{U
÷v RST 3 1 µm Å�þû�4�¤��

��"ã 5 �Ñ
 8 cm Ú 10 cm �/f�»­��äéã 4 ¥�� ¶?1«�­��(
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«�­���{A5E¤�§·��ò?�Ú&¢U
3��1

¢yû�4�¤��Å
­��{"

5µa) Ǳ 8cm f�»­��� ¶¶b)Ǳ 8cm f�»­���{Å
¶c)Ǳ 10 cm f�»­��� ¶¶d)

Ǳ 10 cm f�»­���{Å
"

ã 5 æ^ 8 cm Ú 10 cm &ÿf�»§«�{­�ã 4 �ý�Å� ¶�(J

4 ?ØÚ�"

l8
�ïÄ(Jw§�©¤ã��/©�º¡ÌÄ1ÆÚ�/�»�Å
­��{�

RST k"�¤3 1 µm Å�þ¢yû�4�¤��8I§�´ºxÚJÝǱ�²(/àwÑ

5"3m�ª�*ÿ�ªe§ºé RST äk�~Ø|�KǱ"¯¢þ§·�ǱïÄ
�Åº

Øé�N�º¡ (º¡þÝǱ 150 mm) ÌÄ���Y�KǱ
[5]

§¡é²þº� 6 m/s �ºØ§

�º¡ÌÄ1ÆǱÄ���§�´du��º¡ëY§ºE¤�KǱNyǱ$���§XJ

vk�Ñg·A1Æ�ÓP��§ù
Ø��U�g·A1ÆU�",
§��Ün�º	

´ RST 7Læ^�Eâ�ã§�e5·�¬\\º	��¹?1©ÛÚïÄ"Ìº�Y�

ÀJ�I�(Üº¡\ó!$Ñ!| ÚÛ���¡?1nÜµ�"d	§·��ò*�y

k�"�ºÌÄ1ÆÅ>�ý²�§ò1Æï�Ü©�)?5§�¤é RST Bº±9�N

���l��OÚ5U©Û"��òÌÄ1ÆÚg·A1Æ(Üå5é RST �N�5U?

1��¡�©ÛÚµ�§Ǳ RST �Y�(á±9 CGST 3I[��Æó§¥�á�Jø­

��ë�"

ë�©zµ
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Research Progress on the Key Technologies of 8-m Ring

Solar Telescope

DAI Yi-chun

(Yunnan Observatories, Chinese Academy of Sciences, Kunming 650011)

Abstract: Chinese Giant Solar Telescope (CGST) is the next generation infrared and optical

telescope of China, which is proposed by Yunnan Observatories CAS, National Astronomical

Observatories CAS, Purple Mountain Observatory CAS, Nanjing University, Nanjing Institute

of Astronomical Optical Technology and Beijing Normal University. 8-m Ring Solar Telescope

(RST) is one of the important candidate schemes of CGST. The unique feature of RST is

that its primary mirror is a ring of 8 meters in diameter and 1 meter in width, and the hollow

and symmetric structure facilitates the thermal control and polarization measurement. As an

8-m ground based solar telescope, active optics and adaptive optics are crucial technologies

to ensure high spatial image quality of the science requirements of RST. Research progress on

active optics and adaptive optics of RST are introduced in this paper, which include active

control structure, high precision tip measurement, dynamic analysis of active control system

and wavefront reconstruction in ring aperture. Technical requirements for active optics and

adaptive optics implementations are suggested at last.

Key words: solar telescope; ring aperture; segmentedmirror; active optics; dynamic analysis;

adaptive optics


