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Fig.2 The flow chart of data processing
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Table 1 Comparison of key parameters in 2 different fittings

Parameter b(1) b(2) b(3) RMS

Gaussian and quadratic polynomial 7.868x107% —3.035 x 1073 2.314 x 1072 8.338x107°
Gaussian and cubic polynomial  7.867x107% —3.011 x 1073 2.308 x 1072 8.349x107°
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Fig.8 Fitting the single pointing error
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Table 2 Angular sizes of commonly used sources and the ratio to the beam of antenna

Source 3C84 3C123 3C144 3C273b 30274 3C345 3C405 Dr21

angular size/ (") 1 15 300 20 200 170 115 20

angular size/
0.007 0.1 2 0.13 1.33 1.13 0.77 0.13
beam of antenna

2.3 E2XRXUESLERST
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(AAZ" + AEL)" error (151 pairs)

80 .
l I I + raw residuall
L 20 arcsec ||
60 —40 arcsec
=60 arcsec
40r 80 arcsec
20 5
= 0 ;
<
=201 b
4QF i
-60F i
8 I i : i o i i
-%0 -60 -40 -20 0 20 40 60 80
A AZ/(") Total RMS = 9.69"
13 Ty A A5 22 S AT
Fig.13  Distribution of the overall residuals

AT AFER AR PR ZE G HORS I, BA D 3C2TAEBaAT T 57414, 153
B RANARS, SUCI R (17547 i 22 1R B K 22BN 169 F R, AFAM i 22 1A B K 22 (B N 1.08 4

P 2w A A R ZE K LA AD 22T, N2 JA— 25 PR 3R 1

JEE A BRI AR 1.

=3

EESRFARIC2TALE R
Table 3 The results of scanning 3C274 for 5 times

SN, XA D R

AZ/(°)  EL/(°) Errorin AZ/(") Error in EL/(")
219.9861  66.1487 -7.47 8.64
220.9117 65.8931 -8.05 7.92
221.8276  65.6342 -7.44 8.28
222.7216  65.3702 -7.04 7.56
223.5972  65.1020 -6.36 8.64

3 fEEIRE
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AEL = C2 — C3 x sin(AZ) + C4 x cos(AZ) + C7 x cos(EL) + C8/ tan(EL), (16)

b CURT7 O gt 5% B [ A7 R 225 C220 RHAO 4 615 465 1) [ 7 02 22 FIE HLR 72 C3=—¢
sinK,; Cd=¢p cosK,; CHA NI 25 1K) # E; C64 REPA A 2 5, CThE T B
BRI1; C8 A R I R ZE.
3.2 EEERSHHUE

B T A, AR ZE BT A R X 4L, T A4S 31 (15) 2R (16) 21 5 10T 5 £k
WRA(FAL: JE).

B LA RN B R A2 R 3 14 T A vh ) pH I TM65 me X B IR 8 1) A5
TIN5



176 K X FE R 56 4

R4 REIEERESHR

Table 4 Parameters of the pointing model

Parameter C1 C2 C3 C4 C5 C6 Cc7 C8

Value  —0.01200 0.01878 —0.00161 0.00032 —0.01518 —0.01939 —0.01369 —0.00188

3.3 IEEFREILHIE

N T S FRATTEE S F ) B (P HER M AE R ER I AN S AEAN R A AR A
T 30/ Nscan P HAHE, X 5 a R MR EEEATRL A, AR B RS n 45 AL MR (6)~(8) U3
BTTALAR MR ZERATARD, MHNFE 12 22 9.28 9D, AR IR 2N 12.36 /1 FD.

®5 EEBERIESR

Table 5 Verification of the pointing accuracy
Scan  AZ Position/(°) Error in AZ/("’) EL Position/(°)  Error in EL/(")

1 311.37 0.82 40.8 -8.64
2 197.23 -2.30 44.69 -7.56
3 245.88 -2.95 24.37 -8.64
4 114.84 -5.08 54 -4.68
5 115.41 -9.64 54.39 -5.76
6 78.73 3.02 49.86 -5.04
7 78.87 2.76 55.28 0.00
8 130.62 -0.47 49.14 -16.2
9 131.75 -5.61 49.46 -13.68
10 162.22 11.88 39.85 -11.16
11 312.67 4.90 31.63 -19.8
12 254.11 17.83 13.74 -36
13 213.56 1.38 39.83 -12.6
14 312.74 21.50 31.31 -18
15 246.19 -4.93 23.98 -18
16 299.84 -0.78 68.67 -1.8
17 311.43 2.41 39.61 -1.8
18 131.40 -9.74 63.19 4.68
19 132.36 -13.00 63.51 12.6
20 82.77 -2.82 60.70 -15.84
21 148.76 3.59 56.40 -3.96
22 49.57 -4.36 56.62 3.24
23 146.52 -7.88 46.85 -15.84
24 147.14 -3.92 47.09 -9
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x5 &
Table 5 Continued

Scan AZ Position/(°) Error in AZ/(") EL Position/(°) Error in EL/("")

25 315.27 14.18 23.67 -15.48
26 226.01 -12.96 33.14 -7.92
27 82.91 -3.48 61.13 72.88
28 315.35 1.99 23.36 -14.4
29 295.72 0.00 48.87 -7.2
30 226.44 -3.03 32.83 -14.4
o4 = 8.17 o = 9.28
4 i

AILTEM LR T TM65 mAEX e B g B8 g v fe, R 2R T F A
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Pointing Model Establishment of TM65 m Radio
Telescope

YU Lin-feng ~ WANG Jin-qing = ZHAO Rong-bing  DONG Jian
ZUO Xiu-ting  GOU Wei  LIU Qing-hui ~ FAN Qing-yuan
(Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030)

AsstracT A new method is described to establish the pointing model of the 65-meter
Radio Telescope of Shanghai Astronomical Observatory (TM65 m). The prediction of
source orbit is used to improve efficiency. The single pointing error is collected via
“cross scan”, and the model is fitted with both the Gaussian and nonlinear terms. It
is also simulated and analyzed how the beam is expanded after scan because of the
angular size of a source. An eight parameter pointing model is built after fitting all
collected errors. The model is applied and has been proved to work well in X band
and other bands with lower frequencies. The final pointing accuracy in X band is 12.36
arcseconds.
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