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Kt = 0.364(1− 0.798x−1/3 + 0.018x−7/3)
. (1)
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1{)(	�ILF�~�L'��E��jf [4]. .P��;�	E9F 4 cm � 10 cm �)�(	� θ
−5/3
0 = Aσ2

I cos(γ)−8/3, �! λ = 0.5 µm, A = 0.1963[5].

3 /^
�brU�YhV
3.1 !uQfaP
U��D��_�+m{���x	'VL2r3P,�+	 14 in� CelstronME�\��g�~9�℄�:0!�#�)�w�|�6��Tqde��.	.�.�de.�\��\Z)�	
3.1.1 |�\4�\�,'r+	F 365 mm �
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8 1 }���.�3
Fig. 1 Guiding telescope and main tube

8 2 Fab0�"J~\YF
Fig. 2 Layout of the optics used for the pupil mask



404 , Q � " 52 ��E� CCD (MVCDAS685-GE110)o��F 656×492,o�ssF 7.4 µm×7.4 µm,FE 2 × 2 Binning wj!�E5`F 0.78′′/ o�	FE 1/110 s � 1/220 s ��|
Uw�d(�|�;�|
U+�Sj�uIP 2.5 mag ��w�wL	3k~99+�U�$�u88� (x��F -0.63 mag) w�wL [5].R;�~9#��ÆL)�>AJ�ol	��&�.	kbm#T��O& ITOO6x�f�oL',;pL'
\�n30n�ol	��7 3. �
>8x�kSj���!�~�s�\�� CSTAR (Chinese Small Telescope Array) OYnfE	 [6].

8 3 ITO y'
�NN|
Fig. 3 ITO coating for defrosting
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��66#L'F -10◦C 8O��6�Ug�� CCD k
-25◦C 8O�UkG�k)6�k -35◦C 8O�UkG�3dGkG
k)6B�k2�I��L'\P -20◦C.

8 4 ℄�4 (F8) Tm*7� CCD j7 (O8) �Ne 
Fig. 4 Left: low temperature testing of equatorial telescope. Right: low temperature testing of industrial

control computer and CCD camera
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3.2 �uz
 [7−8]

DIMM B\r�
VL2\4��{E\�B\0Q�7 5 �k�B\�'8℄n��d
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8 5 DIMM D^1Rs�
Fig. 5 Description of DIMM software frameB\!7oe=EE�4�r�{�8�w,C���.Lg�|
U�~�ivo[� CCD ivo[w�t��wO7oK��We=n���wr%\LF~'�v[	E9sS�℄��{�8 [9]: EXXh7o�~,
J� (���R68Q&�Æ��.U. 3&�68Q), �EOZ�j+��{�8 ((3) j) kXh7oOE�E
o���{��!
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8 6 B^�*�rq
Fig. 6 Control interface of telescope�{o[ [9]: |&'o[>��{WQ	�t��|&'o[�4~�+ZA�o[� CCD %ao[�E�>�� x � y >p�{>QE9F�
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1/220 s � 1/110 s dq�|�L��x	'�E9r ǫ1 � ǫ2, E	v��Æ�;PV�+�|x	'1�O�|x	'�X+�V�|x	't�;;E9F c1 = ǫ0/ǫ1 � c2 =
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′
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U�Q.	L
��h�;P~O�8t�� σ2(0 ms) = 2σ2(τ/2) − σ2(τ), �! σ2(0 ms) � σ2(τ/2) � σ2(τ) E9FO�|�+�|�V�|
U�L'��	��	b�. 1∼2 min � CCD F<��s�~o��7ow�EX�FJ%\E�~'��%�aM�#�	b-\�987oE�x	'��?�	b-\�4o�
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2010 � 9 
 26 >� 9 
 29 >CÆ 4 d k�L*O��WwL|�pq��O�R�L*O�$D&8`��A%o�,� DIMM x	'SL2w�.,wLd� (�7 7),=Y2��6�℄osSlmd�l�	

8 7 �YyN~0.yN| 
Fig. 7 Comparative testing at Xinglong Observing Stationl��WwL|%o�*!!_ (,%�_��H���7 8) 7t� 26 >#�+H�hs�!�+H�hs� 27 >+UH�hs�!�+IP*!72Bt5wL�uwLv[Æ~ 28 > 00:30, 28 >+UH�Cs�r 3 d z!wL-\C��,>	L{� vega (x��F 0.09 mag), wL
�*��;E� 27◦∼43◦; L{� capella (x��F

0.24 mag), wL
�*��;E� 34◦∼45◦; L{� deneb (x��F 1.33 mag), wL
�*��;E� 46◦∼51◦.

8 8 �YyN~��J�
Fig. 8 Mean wind speed of Xinglong Observing Station
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(1) +m{�x	'L{l��	��	b�*�>p	�� ǫzx � ǫzy r	�~*�>p� x � y >p�x	'LFl�	 27 >� 28 >>�3+FE 4.5 ms � 2.75 ms�d(�|
U�gL-
�{o[>Q
� x � y >p�x	'�k 1.5′′ ∼ 2.5′′ ÆU�'3+i1�7 1 MawL�U�x	'L{l�	-
�{o[>Q�Al!�x� y >p�x	'�k 1′′ ∼ 2′′ ÆU�x	'�4s��7 9, �!�I6FwL
Uw'��I6F-
�{o[>Q#!�x	'LFl�	7 10 F 9 
 28 >>gL-
�{o[>Q
� x � y >p�x	'	���L{��7t� 26 >+U ǭxz = 2.206′′,

ǭyz = 2.145′′; 27 >+U ǭxz = 3.215′′, ǭyz = 3.783′′; 28 >+U ǭxz = 1.429′′, ǭyz = 1.393′′.IP��� DIMM Ev�E`A/�kooS℄E
E<�o��FEw,
U�|�82�7o�{E�x	'�Sj�L{FEd(
U�|�82�
U�M�-\�7o��E�x	'����,-\(okQ:�;lqYE�x	'VL2��LwQ:	

8 9 2010-09-27 ?.d }p\�R%"�z�)NHn� (Q8Æ x �qz�)NHn��_8Æ y �qz�)NHn�). yN� vega (0.09 mag), ,�gH 40◦

Fig. 9 Results (top: results of x direction; bottom: results of y direction) of seeing measurement with and

without abstracting centroid noise taken during the night of 2010 September 27, by observing vega

(0.09 mag) and with the zenith angle of 40◦
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8 10 2010-09-28 ?z�)NHn��yN� vega (0.09 mag) � deneb (1.33 mag) � capella (0.24 mag), ,�gF:H 34◦ � 49◦ � 39◦

Fig. 10 Measured seeing values taken during the night of 2010 September 28, by observing vega

(0.09 mag), deneb (1.33 mag) and capella (0.24 mag) and with the zenith angle of 34◦, 49◦and 39◦,

respectivelyO 1 2010-09-26 * 2010-09-29 ��jS'��`S�xl
Table 1 Seeing values of Xinglong Observing Station obtained from 2010 September

26 to 29

Time Frequency ǭ(′′) ǭx(′′) ǭy(′′) ǭx,max(′′) ǭy,max(′′) ǭx,min(′′) ǭy,min(′′) θ̄0(′′)

Sep.26 00 : 00 ∼ Sep.27 03:00 47 3.555 3.494 3.617 5.003 5.141 2.361 2.465 0.565

Sep.27 20 : 00 ∼ Sep.28 00:30 114 1.959 1.967 1.950 2.929 2.934 1.281 1.302 0.693

Sep.28 20 : 00 ∼ Sep.29 01:30 108 2.033 2.035 2.030 3.069 3.141 1.140 1.102 1.009

(2) ��~hV��|
U (9 ms � 4.5 ms) !� x � y >p�x	'�bF 1.5′′.7 11 F 2010-09-28 20:00∼2010-09-29 01:30 kl�|
U℄� x � y >p�x	'�	

8 11 2010-09-28 ? 9 ms � 4.5 ms e)�~���z�)NHn�
Fig. 11 Seeing versus time. Seeing values obtained during the night of 2010 September 28 and with

alternate exposure time of 9 ms and 4.5 ms
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(3)lm~9�℄ �k~�+�9+
U�;l�\��4��`Dx	'�LF"k�*w�	Fl�Sjk 9 
 29 >mO 7 �~ 9 �1iw�J�*x	'LF��7 12, IP|�{�G/�2_L�wOJ|[!�4��x	'�l��s	Fo��,R&�Sj.�2w��I�4�wO�2:U`�bÆ>�.|[�Al��7 13E7�k	R;�FJZsy�o9T�Al�SjXEJ,
�43k� 2.5 m \���� DIMM `�4kOow�LF��7 13 N7�k	

8 12 2010-09-29 nQz�)NHn��yN� capella (0.24 mag) �,�gH 29◦

Fig. 12 Seeing values obtained in the morning of 2010 September 29, by observing capella (0.24 mag) and

with the zenith angle of 29◦

8 13 &O+�<�0z�)NH�Z5�F8Æ���J�6��3�O8Æ 2.5 m �X�R
Fig. 13 Measures taken to overcome the influences of environmental factors on seeing measurement.

Left: the main tube with white package. Right: tower with a height of 2.5 m used to support DIMM

(4) O!�jfL{�r,&y�LF�3'gL$.,�LF���$�B"81��%h1���w��		
5 y�

Dome A 6)�<�WLFr�oC��*O���xr{#,gL�iEP�P
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for the Site Testing of Dome A
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ABSTRACT Antarctic site testing works have shown that Dome C is an extremely good

astronomical site on the earth. Dome C is better than any other mid-latitude sites because

of the following advantages: extremely dry, cold, low radiation of infrared background, clear

air, low wind speed, the absence of aerosols and light pollution, as well as continuous ob-

servations lasting for three to four months. International astronomical communities widely

predict that Dome A with a higher altitude may be better than Dome C as an astronomical

site. In the last three years, although site testing works at Dome A led by Center for Antarc-

tic Astronomy of Chinese Academy of Sciences, have initially confirmed the great advantages

of Dome A as an astronomical site, the seeing data, which is the primary parameter directly

used to compare astronomical sites in optical observations, has not been obtained until
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now. We have modified the commercial telescope with a diameter of 35 cm and developed

software to function as a DIMM (Differential Image Motion Monitor) which could simulta-

neously monitor both seeing and isoplanatic angle at Dome A automatically. At present,

the instrument has been shipped by “Xuelong” exploration ship, then was installed in early

2011 at Dome A and began to work. Before shipment, software, hardware and alignment

methods have been tested through comparative testing of our DIMM together with another

DIMM from Xinglong Observing Station of National Astronomical Observatories.

Key words site testing, turbulence


