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Figure 1 Cross scan pattern.
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Figure 2 (Color online) Raster scan pattern.
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Figure 3 (Color online) Interferimeter by 65 m and 25 m radio telescopes.
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Figure 4 (Color online) Auto correlattion and cross correlation amplitude and phase. (a) Amplitude of 65 m, (b) amplitude of 25 m; (c) cross

amplitude; (d) cross phase.

JE BRI AT, S T R AL E b,
DA S T 7R AR AR AR B RS BT, AT DA 3
D7 FAS B AR A 3 5 S — B, R S AR
RERKTRE, RAZMGAKNME EREH— R
SN AR T AR LB, AT AT Sk b AR 6 DY A A B2 (R
e 3h &40 B AL B )R e/ —aRdl s, 15 20 A
B, CHRERA T R s AT

A(@) = P(0),+ P(1) ;sinEL + P(2) ,cosEL,

HAELABAMAIAE, AN E, PO),
P(OFMPQYAMLESHL, a7 5, HAEEm L
B0 L6, f e FRATTZE H T 11044 [ B 58 22 4k
(23 B e B M A L A iR 21 o, LKLY,
IR 25 T R R 8 T A ) R EORT R 1 B8 I R
5, W LAE B IE sh S 07 B 5 O, LA IR 28
AR K, fESEER LR, A REREALE] mm
(RMS), M523 07 B3k NG5 1208 AR I, AR
#2902 mm (RMS), XJE FIEWME, K MymK
2 DR T e A1 AR FE TR R, REE A W RE fER A, I
HiIRZEWBAK, FRBEEHILT BE R, K7
W AR I B d, T B B B R A R I e T

P T 1208 L 551318 A5 148 )5 S 42 4 BK 1 R
S E, PONERENE, dTEImERNSEHS, K
2l = B 1) BE o) A AN IR 3 2 13K 2 X3 1 A
BRECL R IE X R, B RE v i
5.

5 ET2ENREMMKEREEAE

NT SR RIAL B e, BATRAFHE, R%E
H RS L o R R T e A% SR AT Y, R T &
s B 5EITVE, RPAX, AY, AZREAEIHE E&
FABLAE, e TARMK, 0/ T — 5 E A EL A
BT A, G LI AR FART TP 0 3 A (LK 28
NBFE), 0, 4RI RS CAAIRRA. R 13
Tt R 2 225 W) IV A2 THIAE A AN B A% 1) O &R

K HLLPL6S mIAR R, i FAE: 22.3 GHz,
I8 LA 1 =5 A At el vl R ) ~F % J5 43 31 1) 1142 1D
FABLAEGL, FEIOMISE H T R A U5t ) R [P ) 5
FH AR AR AL G, E10RT 1y B4 L T BT F A%
FEE f T B VAR HA S . @10 mm PR

109501-4



EHESE. PEEBRE W )0 R3CE 2019 4F 49 % 5 10 H)

AN T© B TG A 20 047 B, T LIS BN (453 f) i
SRR B R, RERIGE: TR T
ATk AR AN TR R AT TR e
WA TR 5 £E M R A DR TR AL Om AL 15 00 T, HESE
b AR T % B T AR B R
RIERIKSHR R, X EIREAANA 4R
D75 2P 11 A AR 7 BH EAT S50/ —Sfedtl i, 1931
FERAMEM M LRI LER, WE12, R 3EA]
TR A% G R FE T 3 Bl B D BE I R 4 A

RPN I S v
30 -20 -10 0 10 20 30

BRI ALR MLk, T LA B TR R RN Z T 1)
A YTTH, PR T5E SRR, fE R R A L
ZESEIG K, 1K E B PUAFEARATAN Ay L, b T e
TR R FEIMERZBOR, MAET70°LL LR AN
Kb, I LR AR, S B R i
BIRZELIMA, B8R ZE 7. XTIk
S, i ARG ] s R T AR K 2R A v B 2R A
0L, RIVEE v R AR 00 1 ) T BB 1 i 3% 175 L S 3t
T RSN T B

-30 20 <10 0 10 20 30

~04

(?” ..... éu e

-0.8

-30 -20 -10 0

10 20 30

109501-5



EHESE. PEEBRE W )0 R3CE 2019 4F 49 % 5 10 H)

-30 -20 -10

-1.5

-30 20 -10 O 10 20 30 -30 -20 -10 O 10

20

Bl 5 (M4 ROR ) & 000 A b (e e B S s ) TR A2 A 01 1 (e B A S B (), RERUFLARL: mm

Figure 5 (Color online) Simulation (left) and test (right) of the reflector’s deformation at different elevations.
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Table 1 The relationship between the offset of feed (sub-reflector) and aperture phase
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Figure 8 (Color online) Primary focus mode feed offset in axis 10 mm (a) and in lateral 10 mm (b).
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Main reflector gravity deformation and sub-reflector position
measurement for radio telescope based on interferometer
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! Shanghai Astronomical Observatory, Chinese Academy of Sciences, Shanghai 200030, China;
2 Key Laboratory of Radio Astronomy, Chinese Academy of Sciences, Nanjing 210008, China;
} Shanghai Key Laboratory of Space Navigation and Position Techniques, Shanghai 200030, China

This paper focuses on the measurement of the main reflector gravity deformation and sub-reflector position change on
Tianma 65 m (TM65 m) radio telescope. Firstly the paper summarizes the methods of principal measurement. Microwave
holography and cross scan pattern are disscussed. Then the gravity deformation of the main reflector over the entire
elevation measured by VLBI method is discribed. The measurement accuracy is also estimated. At last, the gravity model
is constructed and compared with the simulation. They agree with each other. The formulas along with the simulation
give a description between the offsets of feed, sub-reflector and the aperture phase. The sub-reflector position of
TM65 m is obtained by the least square method that applied on the aperutre phase and the formulas. The sub-reflector
positions measured are consistent with that of the traditional amplitude method in X, Y and Z directions. This method
provides a different way to measure the position model of the sub-reflector.

radio telescope, gravity deformation, sub-reflector, model, microwave holography
PACS: 06.30.Bp, 08.87.+v, 07.05.Fb, 07.57.Hm
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