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Fig.1 A conceptual design of the 5 meters Dome A Terahertz Explorer (DATES): (Left) with cladding;
(Right) without cladding
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Fig.2 The slant-azimuth mount system: (Left) sketch of the mount structure; (Right) geometry of the

axes
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Fig.3 Left: the variation of elevation-azimuth coordinates (6,¢) versus slant coordinate o; Right: the

variation of slant-azimuth coordinates («,3) versus elevation coordinate 6
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Fig.4 Left: the variation of 90/0a and d¢/da versus slant coordinate a; Right: the variation of da/90

and 98/06 versus elevation coordinate 6
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Fig.5 Left: the slant coordinate a versus declination and hour angle; Right: the elevation coordinate 6

versus declination and hour angle
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Fig.6 Left: the azimuth coordinate 8 versus declination and hour angle; Right: the azimuth coordinate

¢ versus declination and hour angle
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Fig. 7 Left: the slant velocity da/90t versus declination and hour angle; Right: the elevation velocity

00/0t versus declination and hour angle
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Fig.8 Left: the azimuth velocity 83/0t versus declination and hour angle; Right: the azimuth velocity

0¢ /0t versus declination and hour angle
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Table 1 The error terms in the pointing model for altazimuth telescopes

Contribution to elevation Contribution to azimuth
Term Error Source

pointing error f;(0,¢) pointing error g;(0,¢)

A7 axis misalignment .
1 cos¢g tanf sing

north-south

AZ axis misalignment

2 sing -tanf cos¢

east-west

3 A7 encoder zero offset 0 1
Non-perpendicularit

4 perp Y 0 tan6

between EL and AZ axes

5 EL encoder zero offset 1 0
Non-perpendicularit

6 petp Y 0 sect

between EL and optical axes

7 Gravitational flexure cosf 0
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Table 2 The error terms in the pointing model for slant-axis telescopes

Contribution to elevation  Contribution to azimuth
Term Error Source

pointing error f;(6,¢) pointing error g;(0,¢)

A7 axis misalignment )
1 cos¢ tanf sing
north-south

AZ axis misalignment

2 sing -tanf cos¢
east-west
3 AZ encoder zero offset 0 1
A Angle between SL and in1 sing(1—cosa) +vIsinacoss
A7 axes 7& 450 cosé cosd>(1+oosa)+ﬁsinasind>
sina V/2cosacos¢+sinasing
5 SL encoder zero offset Sensf oo (Lt cose) T v/ Zeosecosd
6 Angle between SL and sinf—1 sing(1—cosa)+v/2sinacosp
optical axes 7& 450 cosf cos¢(1+cosa)+\/§sinasin¢
7 Gravitational flexure cost 0
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Study on the Motion Characteristics of Slant-Axis
Astronomical Telescopes

LOU Zheng'? CHENG Jing-quan'? ZUO Ying-xi'? YANG Jil2
(1 Purple Mountain Observatory, Chinese Academy of Sciences, Nanjing 210008)
(2 Key Laboratory for Radio Astronomy, Chinese Academy of Sciences, Nanjing 210008)

AsstracTt Due to its unique rotation mechanism, a slant-axis telescope mount offers
better adaptability to extreme site conditions such as Antarctica compared to tradition-
al equatorial and altazimuth mounts. However, devoted study on the motion character-
istics of the slant-axis mount has not been reported yet. In this paper, the advantages
and disadvantages of the slant-axis mount are first discussed, and the transformation
relations between the slant-axis coordinate system and the horizontal and equatorial
coordinate systems are then derived, based on which the motion characteristics of the
slant-axis mount during normal sidereal tracking are studied and compared with altaz-
imuth mounts. Image rotation behavior of the slant-axis mount is also studied, and its
influence on the reflector holography measurements is analyzed. Finally, a seven-term
pointing model suitable for slant-axis telescopes is derived.

Key words telescopes, mount, slant-axis, image rotation, pointing model



