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ABSTRACT

We improved the antenna efficiency of the Taeduk Radio Astronomy Observatory (TRAO) 13.7-m radio

telescope by adjusting the antenna panels based on digital photogrammetric measurements. First of all, we

measured the surface accuracy of the main reflector of this antenna at three elevation angles of 35°, 45°,

and 60°. We performed a total of four sets of the photogrammetric measurements and panel adjustments.

When adjusting the panels, we positioned the antenna to the zenith and applied the measured data sets at

the elevation of 45°. We found that the antenna surface accuracy has been improved by a factor of ~ 3

times after the final adjustment in comparison with the value before the adjustments. And we also found

that the antenna surface accuracy tended to be slightly better at the elevation angles of 35° and 60° than

that at the elevation angle of 45°. After the final panel adjustment,

the aperture and beam efficiencies of

the telescope have has been improved from 35% to 44%, and from 41% to 51%, respectively.
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Figure 1. Structural drawing of 13.7 m TRAO antenna.
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Figure 2. Installed ladder inside radome.
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Figure 3. Sticker-type targets (left), coded targets
(middle) and magnetic-type targets (right).
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Figure 4. Notebook PC, high-resolution digital

camera (top), Auto-bar and scale-bar (down).

Figure 5. Installed targets on the antenna panels.
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Figure 6. Main reflector with all targets.

Figure 7. Ring Circle target position and installation.
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Figure 8.  Distribution of the antenna surface errors

measured before the panel adjustment.
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Figure 9.  Distribution of the antenna surface errors

measured after the st panel adjustment at 45° EL.
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Figure 10. Distribution of the antenna surface errors

measured after the 2nd panel adjustment at 45° EL.

Distribution of the antenna surface errors
measured after the final panel adjustment at 45° EL.
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Table 1. Surface accuracy measured after each panel
adjustment (unit: pm)

number of
1st 2nd 3rd 4th 5th
target
480 266 169 99 85 78
696 285 195 134 119 109
0.300
0250 ~N

RIVIS[mm]
2
8

0.050

0.000

measuring numer of times

Figure 12.
adjustment.

Antenna surface accuracies after four panel
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Table 2. Distance from subreflector to feed-ring measured at
35°, 45°, and 60° ELs (unit: cm)

D £ 35° 45° 60°
0si1tion
1 5015.977 5015.671 5015.625
2 5022.369 5022.162 *
3 5028.938 5028.567 5028.279
4 5029.501 5029.176 5029.031
5 5026.738 5026.313 5026.198
6 5019.195 5018.721 5018.563
7 5014.963 5014.558 5014.331
8 5012.768 5012.364 5012.274
* : not read
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Figure 13.  Antenna surface accuracy before/after the panel
adjustments at 35°, 45°, and 60° ELs.
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