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Abstract

In this paper, we describe a pointing accuracy establishment and efficiency measurement of
13.7 m antenna for observing cosmic radio wave which is in the first stage just after finishing its
installation.

The initial stage of pointing model, 1 and 2 were set up with the observational data of Sun and
Moon which are large in visual diameter and also strong in radio intensity. Based on this model,
model 3 and 4 were established within the available operational range, i.e., 3.8" in azimuth
deviation, 10.5” in elevation deviation, with the observational data of SiO maser source which is
a point source and distributed in overall sky. Both apeture efficiency and beam efficiency were
measured by observing Venus whose brightness temperature is well-known. The resulting corrected
efficiencies were 35% and 50% respectively.
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Table 1. Celestial objects used in the pointing
model construction.
. R. A. (1950) DEC. (1950) Vise . ]
d
° A b om s . (km/s) ! -
A4t Ay
el %k Ephemeris”! Ephemeris'”®! nol 1,2,3,4
2 ” ” =24 ]
= A ” ” 2l 3.4
Si0 Sources
(J=2-1, v=1)
IK Tau 03 50 43.63 11 15 32.20 34 =2 3,4
TX Cam 04 56 41.32 56 06 30.02 2l 4
ORION KL 05 32 47.00 —5 24 23.0 zd 3,4
W Hya 13 46 12.22 —28 07 06.51 40 ool 3,4
RU Her 16 08 08. 40 25 12 0.0 —12 = 3,4
VX Sgr 18 05 02.97 —22 13 54.2 6 2 4
X Cyg 19 48 38.48 32 47 11.79 9 2d 4
R Cas 23 55 51.68 51 06 36.38 25 ml 4
HE 2. A¥gH 299 #g
Table 2. Summary of 4 pointing models,
A 4] (Y) Mean AZ. Mean EL. AZ ms ELms
2 d #=A F 3t 5 Residual Residual
(1987 1) [mdeg) {mdeg) (mdeg)} (mdeg)
2d i 3,4 110 95 GHz ~100 ~100
A (~360") (~360")
2dl2 5 70 95 GHz —6.05 3. 14 62. 73 26.23
A< u} (—21.8") (112.17) (226.0”) (94. 47)
23 6 152 86.2 GHz —0.86 22. 52 1.30 16. 45
<3} (—3.1") (81.17) (4.7) (59.2")
2l g 7—10 362 86.2 GHz 0 0 1.01 2.92
A4st o (0") (0”) (3.6”) (10.5”)
Al Azt
A& Ao EE o) vhep) 9h5o] AdEel ZAA 24 ZAzte] g w7t 5 nx el g o&
36249 A=xaE duong oy FHI Ao =5 Asdr] 9ste] 28l4, 5,6, 7o uryzt

g HEZ 4 Urh F 204 24 Wzt 9l
2.5 79] mean residuale] 0.2 ¥}3kel sol7} Qo
2 4% AAZrms=3.8", AELrms=10.5"%
86 GHz =34} 2] Fu]q) wbA] & (HPBW) S 1/5% 9
o Eole} qUrt

a2 g

(AZ) ol 2=7(EL)ol g AZ9 EL residual &
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Table 3. pointing coefficients derived from 4
pointing models.
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A T
£/ ojn g T
2 oo 1 = 9 2 2 4 3 2 o 4
AZIMUTH ]
Collimation 1 180.56 —53.63 —20. 41 —13.23
Non-orthog. sin (EL) —21.58 222.79 7.08 2.25
Encorder-off. cos (EL) —2800. 33 0.33 54.01 49.39
Tilt sin{AZ) sin(EL) 0.51 107.12 0.64 0.93
Tilt cos (AZ) sin(EL) 149.72 167.97 6.42 6.17
Wobble sin(2AZ) sin(EL) 0.40 57.13 0.02 —0.61
Wobble cos (2AZ) sin(EL) 29.78 9.65 1.49 0.21
ELIVATION
Encoder-off. 1 —29.74 —92.01 —60. 97 —27.68
Refraction cot(EL) —5.54 —14.29 —-3.11 2.80
Grav. Distort. cos (EL) 13.43 118.08 56. 74 28. 86
Tilt cos(AZ) 23.44 49.89 —19.66 —0.11
Tilt sin(AZ) —1.4 —2.85 —1.58 —4.56
Wobble sin(2AZ) 1.25 0.81 3.29 0.04
Wobble cos (2AZ) 0.21 —5.08 —9.4 —0.37~J
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Fig.10. SiO(v=1, J=2—1) maser spectrum of
R Cas. at 86.243350 GHz.
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Fig.11. Beam pattern measured by SiO(v=1,
J=2—1) maser spectrum of R Cas.
at 86.243350 GHz.
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