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 M�*�1vXzQ�S�<F�j(lASP�(U_7(nU_�kE�8J3�Nt�[3f%rt3fTp_�t��R�Gs;�

� 1 � (a) S)9KU)4� (b) ^S)1g_U?�
3 T*5�V�Q{h[3f8JT�a�DT�_ql�Dy*&Iy#(1}8��d�~l/u�3�qv1��jT&I��`Dyw��sD. [2](P, 1) �? 1 pw|kEJXDGoVjF A

′ OVSjF A
′′�v Z/(◦) 20 15 10 5 4 3 2 1
m H/km 500 A′/(◦)·s−1 2.55 3.37 5.02 10 12.5 16.66 24.99 49.96

A
′′

/(◦)·s−2 0.07 0.13 0.28 1.13 1.77 3.15 7.08 28.32

1000 A′′/(◦)·s−1 1.23 1.63 2.42 4.83 6.04 8.04 12.06 24.12

A′′/(◦)·s−2 0.017 0.029 0.066 0.26 0.41 0.73 1.65 6.6

2000 A′′/(◦)·s−1 0.58 0.77 1.14 2.27 2.84 3.78 5.67 11.35

A′′/(◦)·s−2 0.0037 0.0065 0.015 0.058 0.09 0.16 0.37 1.44
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tanβ = tanZ cos(A − θ)

sinα = sin Z sin(A − θ)

tan(A − θ) =
tan α

sin β

cosβ =
cosZ

cosα

(1)

(2)

(3)

(4)f (1)∼(4)  �s��l<RiT�> θ � β % α T_/1 `�9K�!a:q&I�Vt3/[�3��`^��+�U�(0f��~lTr&IT#�
[3f%rt3f3��M<3�
(1) M α=0 ^�,$&IW"Q�D�3oTl*2T[3f�33��
(2)M θ!8q^�,$℄R(9f�&IfiQ�D�3oTl*2Trt3f�33��
(3) M α l`�1! 0 T8q^�_l`�[3f3��,$&Ifi~A�D�L�(w�j(f1	�V (P� 1(b)) �~g:�!	}*2[33�
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β̇ =
tan Z

tanβ
Ż

θ̇ − Ȧ =
tan(A − θ)

tan Z
Ż

β̈ =
tan Z

tanβ
Z̈ +

(sin β)2 − (sin Z)2

(sin β cosZ)2 tan β
Ż2

θ̈ − Ä =
tan(A − θ)

tan Z
Z̈ −

(cosZ)2 + [cos(A − θ)]2

[sin Z cos(A − θ)]2
tan(A − θ)Ż

(6)

(5)

(7)

(8)

Ȧ % Ż �.!&ITy#%�auT(1w�� θ̇ % β̇ �.![33�Ty#(%�j(0w�
*2[33� Ȧ = θ̇, Ż = β̇ �M&I~A�D,� Ȧ % Ż QZwD�Lf
(5) %f (6) T\�,$� β̇ > Ż, θ̇ _~+Jv Ȧ �>y#(%�j(0w/1`d6TZ��lk!�(w�j(}�Vl8T�kEs%^��}*2[33� y#(%�j(Twj(1>��r�f~g{A�&I
~A�DTvM�3�Ty#(%�j(Twj%Gwj7��
��#� A − θ ,i&IA�D^Ty#6�

(1) M A− θ = 0◦ ^�,$&I sQ�D�/T9frt33�'+q&IO�V�3�E^ α = 0 �
(2) M A − θ = ±180◦ ^�,$&I�[~!�a�
�D*℄R(_~g189o�>

α = 0 �
(3) M A − θ = ±90◦ ^�y#(%�j(TwjwGwjhSCv/��E^ α = Z �9K
aD!< �,�$>�1~+A:�LM α r 0→ Z ^�y#(%�j(Twj%GwjhSr7B → ∞ �kE&IA�D^Ty#6}8&^�`��[g�aT&I�7 A− θ �[g ±180◦ �kE�wDTw�1+ZS!J�G�au ±10◦ Tw�$Z(m�

5 �����.Z�Dw�! ±20◦ % ±10◦ �q&I S1 % S2 O�{�/&.�3�\�P, 2�? 2 �pw S1 O S2 D�CGoVjFRA^bf[Go�DjF�F ( 8C� 8K|%Y fD�F`W D�F`W D�F`|%+W D�F`|%+Wx� K v /(◦) zm /(◦)·s−1 |%7 /(◦) W α/(◦) Izm /(◦) · s−2 zm /(◦) · s−1

±20◦ S1 3.759 −7.09 −161.688 −6.52 0.036 0.178

S2 16.445 −1.65 −63.089 −18.729 −0.55 −2.75

±10◦ S1 3.759 −7.09 −147.152 −6.608 0.179 0.894

S2 16.445 −1.65 0 0 0 0
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The Design of a 3-axis Mount Without Blind Area

GE Zhi-liang, ZHU Neng-hong, ZHENG Yi-jing

(Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030,China)

Abstract: Alt-azimuth mount is often used for most of the state-of-the-art large telescopes

especially satellite trackers. It has compact structure and excellent mechanical performance, but

the blind area near the zenith makes it difficult to obtain continuous observing data. Although

equatorial or ALT-ALT mount hasn’t this deficiency, it is relatively lager than alt-azimuth mount

with the same aperture size. Meantime dome diameter goes up as the square of the aperture for

equatorial mount, which will great increase the manufacturing cost.
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A new design of 3-axis mount brought forward here is based on the alt-azimuth mount in

which another altitude axis is added. It is simply as an alt-azimuth mount while the satellite

isn’t in the blind area. The additional axis will start only when the satellite flies into the blind

area and the mount is converted to the ALT-ALT one immediately. The ALT-ALT mount works

just in a small range since the blind area is very small. Thus the mount integrates the advantages

of the alt-azimuth and ALT-ALT mount.

Laying out the sketch of this design, the paper mainly discusses its tracking method and de-

duces the coordinates converting equation. It also analyzes the rotating velocity and acceleration

of the 3 axes when the satellites fly off the blind area. Two real examples are given finally. It

proves that the 3-axis mount is a feasible design in constructing telescopes of 2 meters or larger.

Key words: astronomical telescope; blind area; 3-axis mount; satellite tracking
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