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Influence of track irregularity on the pointing accuracy
for large reflector antenna
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Abstract: For the characteristic of high pointing accuracy of QiTai 110 m diameter radio telescope, a
pointing model is deduced on the relationship between the pointing error and track flainess. Based on the
power spectrum function and Fourier series coefficients merging method, a mathematical model of antenna
track roughness is established. Through the experiment on a foreign 50 m antenna with completely welded
track, antenna elevation angle error is decreased by 1.5"”, which provides strong support to achieve high
pointing accuracy of antenna research.
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Fig.4 Structure of a 50 m caliber telescope Fig.5 Measurement of a 50m caliber telescope’s track

P 4 Jt 50 m REHLIE /TP Pl 5 B 50 m RESERIFHUE N 1 7m B

22 ETHREZENBEN LB RAKAHZ

BB DA BE R IR, R LR BUR 22 A R0 2 00 U B A e, e R e G R IR 1% S B R R
LA ARG W B0 IE AT B 3 R W 0T o pR BRI R SRR AT R I AT B, AEAT — SR, B R b RT S, A TR
EE’(%"E‘FEUEI’\HZZ)EJEI%O1@%“*&%&%%7Uiﬁﬁ1£i~/\[th?£ R Z | BB RS A RS MO B, 5 0 R e
HE WSk 2, X R TR 5% % B kit i R Z0%, JERR TS, Jaad REUAIE, Mo T Bk
14 fife i ) R

B, Ho60 Brild ITR, REURITIUA 121 B, AR REERAAHE X SmEOE R T 2,
AN el AR 4% T A BT DA ST SR T R R, B S TIR L T Rk BN R R I LA (DR TE R
KW /D R EH RS a,b; FE, BIAIFEME RS, REOAIFEE . WEHARE 1 A SET, fln
021~0.22~0.24~020, IHERE/NT 0.01 (AT 28 HIFE REBCNEH Ik 121 A8 13 4, nl8)ir
N, TR BB BONAE LT SEEE T A B, BIAUORS A EE UL IR 6~ 18] 7

KA R R EOE IR S, BRI BT AR R

z(x)=A,+ Zn:a,. sin(iwyx) + b, cos(iw,x) (7

p=]
z(x)zao+Zj:c1f](w)+~~~+zl:ckfk(w) (8)
K S (w) Fos B KBOH RIS E R0 =M REG w,=2r/360 5 x BRI 21 R E T

[ A 35t 125 5 11K B 3 R R 030 R R A DL 45 B L 1R 25 PP (B 28/ B S0 I A R 5 R A R i 1) 15 2 ot 4 194 W (R Y PR
Hrp. RMS ¥ 7 #1E, RSME ¥ iRz,

1RGO TR B s

Tablel Fourier series simulation of different orders

track/mm original data launched in the launched in the launched in the launched in the launched in the

first 10 orders first 20 orders first 40 orders first 60 orders first 130 orders
RMS/mm 0.169 117 0.146 830 0.159 901 0.164 994 0.167 426 0.169 117
RSME/mm 0 0.083 914 0.055 060 0.037 118 0.023 855 2.606 07x107'°
number of NA 1 13 13 13 13
parameters

poin; :ﬁ) foin‘ 0.79 0.53 0.37 0.25 0.18 1.5x107"
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Fig.8 Azimuth pointing error caused by the 130 orders
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Fig.9 Elevation pointing error caused by the 130 orders
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