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Table 1 The design indexes in lower frequency bands

Band L S C X
Frequency/GHz 1.3~18 215~245 40~80 8.0~9.0
Best elevation angle efficiency /(%) 55 55 55 55
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Fig.2 The receiver noises (feed and receiver noises) and system noise temperature
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Fig.3 The testing record of 3C286 at 8.4 GHz with 20 MHz bandwidth
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Fig.4 The flux densities of the calibrated radio sources
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Fig.5 The adjusted model for the sub_reflector in Y direction
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Fig.6 The adjusted model for the sub_reflector in Z direction
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Table 2 The tested efficiency curves in four frequency bands for a fixed position of

sub_reflector

Frequency DPFU

Band /MHz  /(K/Jy) Efficiency max a b c d

L(V) 1488 0.768  0.64Q@ ¢ = 46.4 1.6x107°% —3.6247x10"*  0.02326739  0.54048039

L(H) 1488 0.796 0.66@ p = 43.4 2.05x107°% —3.565x107* 0.01929101 0.66628028
S(LCP) 2200 0.714 0.59@ ¢ = 10.2 —9.4x1077 1.4481x10~* —0.00814504 1.06917228
S(RCP) 2200 0.662 0.55@ ¢ = 10.2 1.5x1077 —2.727x107°  —0.00021980 1.00494185
C(LCP) 4800 0.759  0.63@ ¢ = 39.8 1.24x107°% —3.086x10"* 1.864331x10~2 0.66883624
C(RCP) 4800 0.781 0.65@ p = 39.8 1.45x107°% —3.4303x107* 2.041594x107% 0.63969328
C(LCP) 6425 0.716 0.60@ ¢ = 42.1 1.49%x107% —4.304x107* 2.853933x1072 0.45049085
C(RCP) 6425 0.700  0.58@ ¢ = 46.6 1.67x107°% —4.5683x107* 2.969396x1072 0.43482568
C(LCP) 7500 0.696 0.55@Q ¢ = 46.6 8.3x1077 —3.9777x10~* 3.179685x107% 0.29843024
C(RCP) 7500 0.663  0.55@ ¢ = 46.6 9.2x1077 —4.1208x10™* 3.233525x1072 0.29487628
X(LCP) 8400 0.732 0.61@ ¢ = 38.237 2.97x107% —6.9203x10~* 0.04010060  0.31264468
X(RCP) 8400 0.722  0.60@ ¢ = 38.909 3.11x107°% —7.1699x10"*  0.04161635  0.28315579

e Fas b oo AAMEZTRap® + be? + cp + A RS, bl he.

*3 C. XiKERE|EPREahET R ih £ a it

Table 3 The tested efficiency curves in C and X frequency bands for a moving

position of sub_reflector

Frequency DPFU

Band IMHz /(K Jy) Efficiency max a b c d
C(LCP) 4800 0.771 0.64@ ¢ = 48.7 6.4x1077 —1.1908x10~* 7.05175x10~° 0.86551495
C(RCP) 4800 0.785 0.65@ ¢ = 47.1 6.8x1077 —1.2899x10~* 7.59555x107 % 0.85688260
C(LCP) 6425 0.719 0.60@ ¢ = 54.7 3.0x107%  —3.028x107° 3.03171x10~% 0.91954072
C(RCP) 6425 0.708 0.59@Q ¢ = 54.7 1.5x1077  —4.839x107° 3.95895x10~°® 0.90378113
C(LCP) 7500 0.764 0.64@ » = 55.3 1.7x1077  —6.686x107° 5.85544x10~% 0.85217763
C(RCP) 7500 0.715 0.60@ ¢ = 56.9 9.0x107%  —5.493x107° 5.37263x10~°® 0.85531771
X(LCP) 8400 0.789 0.66@ ¢ = 60.1 —1.99x107°% 2.4240x10~* —0.00757999 1.01166495
X(RCP) 8400 0.782 0.65@ ¢ = 60.9 —1.99x107°% 2.4415x10~* —0.00763073 1.00900602

e Fa. b oo AABEZTIap® + bp® + cp + dIREL, ke,

R W
K15~ 1845 H T 44 ik B ISEFDMI R 1/ o, 7EAAM 1 &b, BT R Gl & 1t BTt
SEFD¥AZ K (BRI R B R %), e s ik, T30 R, FFETET SEFDR AR K.
1 T-SEFD 17 22 F AN 52 il T 75 Y5 b it 22, DAL, 6 Ty 78 o 4 08 1)
B, MRS AR i RS S % 1. 1925 T CH B3NS4 800 MHz. 6 425

5.2.2
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MHz. 7 780 MHz E[{A47 i R LG OL, 7T UG 2, BEFE MR _ETT, £ M L
XTIV R ABURE BT B, I dR A AN M 55° ESEFDWIAHIR, #h27 JyZeda. 16 &l bE
ZI, HT 2000 5, 3N b RBUE S AR AT — BUR AR R, e m RS AT,
B120~21%5 T CHIXPIAN BB IISEF DB BEAR A0 A AR AL I 00, wT LU 31, 78 A4
fi LR B 5h 5 SEFDA BRI, X BUEEAHGE — 1, CBBAT1 /322 A IMH5E.
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Fig.7 The measurement of L band efficiency of 3C123 at 1.488 GHz with 2 MHz bandwidth
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Fig.8 The measurement of S band RCP efficiency of 3C123 at 2.2 GHz with 20 MHz bandwidth
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Fig.9 The measurement of X band LCP & RCP efficiencies of 3C286 at 8.4 GHz with 20 MHz bandwidth
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Fig.10 The measurement of C band LCP & RCP efficiencies of 3C286 & 3C123 at 4.8 GHz with 20 MHz
bandwidth
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Fig.11 The measurement of C band LCP & RCP efficiencies of 3C286 & 3C123 at 6.425 GHz with 20
MHz bandwidth
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Fig.12 The measurement of C band LCP & RCP efficiencies of 3C286 & 3C123 at 7.5 GHz with 20 MHz
bandwidth
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Fig.13 The curves of C band LCP & RCP efficiencies for a fixed position of sub_reflector
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Fig.16 The measurement of S band RCP SEFD of 3C123 at 2.2 GHz with 20 MHz bandwidth
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Fig.17 The measurement of C band LCP & RCP SEFDs of 3C286 at 4.8 GHz with 20 MHz bandwidth
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Fig.18 The measurement of X band LCP & RCP SEFDs of 3C286 at 8.4 GHz with 20 MHz bandwidth
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Fig.21 The X band LCP & RCP SEFDs changing with elevation for a moving position of sub_reflector
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Fig.24 The C band (8.4 GHz) system noise temperature for fixed and moving positions of sub_reflector
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Antenna Performance Measurements in L, S, C, and
X Bands for TM65m Radio Telescope
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AsstracT The measured results of the antenna efficiency, sensitivity, and system
noise temperature for TM65m telescope are reported in this paper. The key param-
eters describing a radio astronomy receiving system are introduced firstly. Then the
measurement methods are discussed, and the errors are assessed. Finally, the measure-
ments of the antenna efficiency, sensitivity, and system temperature performances are
given. The results show that the efficiency and SEFD (System Equivalent Flux Den-
sity) decrease dramatically at both low and high elevations when the position of the
sub-reflector is fixed. The antenna efficiency in C and X bands reaches more than 60%
over the entire elevation range if a sub-reflector model is applied. The system noise
temperatures are independent of the sub-reflector model. The sensitivity and system
noise temperature of the C band has the best performance among the four bands.

Key words atmospheric effects, techniques: radar astronomy, cosmic background
radiation



