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# Pointing model
# Sub_reflector model
# Efficiency/system noise temperature/SEFD

# Surface measurement by holography and gravity
model






Pointing VS efficiency
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Pointing error main comes from:

Mechanical error [model,titlemeter]
Encoder accuracy and stability

Servo system

Sub reflector XY offsets [model,PSD]
Active surface[model]

Temperature [model,titlemeter,sensor,PSD]

Wind[PSD,half power track]



Pointing Model measurement
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Delt_AZ= C1+ tan(EO)*cos(A0)*C3 +
tan(E0)*sin(A0)*C4 + tan(E0)*C5-1/cos(E0)*C6

Delt_EL= C2- sin(A0)*C3+ cos(A0)*C4+ cos(E0)*C7+

C8/tan(EO0)
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K band pointing model
(sub_reflector enable)

AZ fitting(121points)
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EL fitting(121points)
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Sub_reflector Model
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Z position (mm)

Tested model VS FEM simulation

Y=A+Bcos (E1)
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Efficiency & Tsys measurement
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C band (4GHz—8GHz)
system noise temperature
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Efficiency
[
(8)]

Tsys(K)

C band performance
Sub reflector fixed @4.8GHz 20MHz Bandwidth
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C band performance
Sub_reflector Enable @4.8GHz 20MHz Bandwidth
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X band performance
Sub_reflector fixed @8.75GHz 20MHz Bandwidth
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Sub_reflector Enable @8.75GHz 20MHz Bandwidth
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Ku band performance
Sub reflector Enable @15.6GHz 20MHz Bandwidth
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Ka band performance
Sub_reflector Enable @31.1GHz 20MHz Bandwidth
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L/C/S/X/Ku/Ka bands performance

Sub Frequency Teys OPFU 3 I3—4, Fulyrl:.a}{3+h}{1+:}{+d]
_reflector ] Efficiency max (X=Elevation/degree)
{ MHz) @zenith | (K /ly)
a b c d

fixed 1488 32 0. 768 0. 648E1=46. 4 1. 6E-6 -3, 624TE-4 | 0.023267392 | 0. 54048038
fixed 1488 30 0. 796 0. GE@E1=43. 4 2. 05E-§6 —3. bAEE-4 0.01928101 | 0. BEEZE0ZE
fixed 2265 a0 0. 680 0.5TEE1=9. 483 5. 0E-8 -9, B3E-6 —0.00143989 [ 1. 01446614
fixed 2265 52 0.709 0. 59@ E1=9, 463 T.0E-8 -1, 19TE-5 | —-0. 00158865 | 1. 01604279
move 4800 20 0.771 0.64 @E1=48. T 6. 4E-T -1. 1808E-4 | 0.00T05175 | 0. 868551405
mowve 4800 20 0.7T85 0. 65 @E1=4T.1 f. BE-T —-1.2B00E-4 | 0.00T59555 | 0. 8BABEZE0
move 6425 18 0.714 0.60 @E1=54. T 3. 0E-8 —3. 028E-5 0.00303171 | 0. 21254072
move 6425 14 0. 708 0,50 @E1=84. T 1. BE-T -4, B309E-5 0. 00395895 | 0.90378113
move 500 1T 0.7Ted 0.64 @E1=585.3 1. TE-T —F. BERE-5 0. 00585544 | 0. 8B21TTES
move T500 1T 0.715 0.60 @E1=54.9 9, 0E-8 -5.493E-5 0. 00537263 | 0.&55317T1
maove g400 33 0.789 0.66 @E1=60.1 -1, DOE-§ 2.4240E-4 [ -0. 007579852 | 1. 011664095
move g400 31 0,782 0. 65 @E1=60. 8 —1. DOE-§ 2.4415E-4 [ -0.00T&3073 | 1. 00900602
mowve 15600 25 0.807 | 0.6T@2 E1=50.87T | —5.13E-6 | 0.00032693 | —0. 00038934 | 0. 667346580
move 15600 30 0.850 | 0.71@ E1=51.738 | —d4.T1E-6 | 0.000305873 | 0.00681677T2 | 0.51438883
move 31100 g0 0.560 | 0.4T@ E1=48.211 | —6.14E-6 | 0.00022601 | 0.02134805 | 0.13347055
move 31100 TO 0.563 | 0.4T@ E1=4&. 93T | —6.35E-6 | 0.00026243 | 0.01925549 | 0. 15628293




K band dual beam Tsys/Trec/Tsky

K-band dual-beam receiver measurement on TM telescope Tsys=Trec+Tsky 20160504
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Efficiency

Tsys(K)

K band Beam1-RCP @19. 45GHz
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Q band dual beam Receilver
Noise Temperature

Tianma Q-Band Two-Beam Cryogenic Receiver
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Tsys/K

Tsys /K

Q band(38-48GHz) dual beam
System noise temperature
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Efficiency

Tsys(K)

Q band Beam1l performance @43GH
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Microwave Holography on TM65m
for surface error measurement

#® Phase coherent
satellite __ high accuracy pannel setting
radio source (VLBI) _ gravity deformaiton

# Phase Retrieve
OOF __ gravity deformation & real-time detection
[See Dr. JianDong’s poster]
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Asiad4 Ku beacon (12.25GHz)
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Far Field
Amplitude and Phase
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Repeated measurement error

by 3 times independent tests
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Ka efficiency improvement @31.15GHz

0.7
® no active surface
Q.65 e . —fit no active surface ]
| ¢ ¢ active surface
e —fit active surface
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Ka 31.15GHz efficiency improvement in theory:
36% (0.58mm) -> 54% (0.3mm)



Main Surface Gravity Model Measurment by
Short Baseline(—6km) VLBI
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Amp auto(dB)

Radial sweep scans and correlation

One pattern:—20minutes
Resolusion:—3m

Meaure error:—0.17mm
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Gravity model simulation and measurement

left: FEM simulation files

[ I v N e A e A v Y e Y A e N v Y = O e A e N e N e I e R 3 M 3

A {Rshas = E.
A {Rshas = E.
hA{Rshad = E.
hAEShENEE.
hA{Rshad = E.
hAEShENEE.
hA{Rshad = E.
hAEShENEE.
hA{Rshad = E.
hAEShENEE.
hA{Rshad = E.
hAEShENEE.
hA{Rshad = E.
hAEShENEE.
hA{Rshad = E.
hAEShENEE.

E:ueEm EEZHE{REhES AR E (JRin) 5" MR {REIEEiA%EE. 1xt”
:\AEmy EEE (ST ERER ([Bhg) 100
:\AEmy EEE (S RRE R ([8hg) 157
\BEm ESNE{EEEEERER (JRhg) 200
DEEm EZDE {EShEEEREE (JRhg) 25
\BEm ESNE{EEEEERER (JRhg) 8 30°
BB EZDE {EShEEEREE (JRhg) 35
\BEm ESNE{EEEEERER (JRhg) 40
BB EZDE {EShEEEREE (JRhg) 15
\BEm ESNE{EEDEEERER (JRhg) 65"
BB EZDE {EShEEEEEE (JRhg) a0
\BEm ESNE{EEEEERER (JRhg) 65"
BB EZDE EShEEEEE (R T
\BEm ESNE{EEEEEEER (JRig) 75"
DEEm EZDE {EShEEEREE (JRhg) w80
\BEm ESNE{EEDEEERER (JRhg) 85"
EEm EZDE {EShESEREE (JRhg) 00"

txt’
txt’
txt’
txt’
txt’
txt’
txt’
txt’
txt’
txt’
txt’
txt’
txt’
txt’
txt’
txt’

right: measurement file

Lo B e e B e R e R e B e N e I e S o I

Dighare’ 201 5wEm204 14538 At ivesurface.
shzhare 201 5vEm20h 15245 Act ivesurface.
Dighare’ 2001 5wEm20% 155858 Act ivesurface.
shzhareh 201 5vEm20h 16265 Act ivesurface.
Digharey 201 5wEm2 04 1857 At ivesurface.
shzhare 201 5vEm20h 17285 Aot ivesurface.
Digharey 201 5wEm2 04 1 7E9Y Aot ivesurface.
shzhare 201 5vEm20h 18308 Act ivesurface.
Digharey 201 5wEm2 05 1901 Aot ivesurface.
shzhare 201 5vEm20h 19325 Aot ivesurface.
Dighare’ 2001 5wEm2 04 20038 Act ivesurface.

tut’
txt’
tut’
txt’
tut’
txt’
tut’
txt’
tut’
txt’
tut’

EL

17,
22,
28.
33,
39.
45,
61.
&Y.
62,
68,
3.

L S T S S S T B O I = 71
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Sub-reflector XYZ position derived from holography aperture phase
VS
the sub-reflector model constructed from amplitude sweeps
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conclusions

@ All receivers have been installed. K and Q bands need more
testing for the weather and pointing problems

# Introduced the performance of pointing, surface accuracy and
models construction

# Elevation pointing error needs more improvement and
verification in servo control, encoder setup and models

# Both phase coherent and phase retrieve holography are adoped

for el setting and gravity deformation mode

NnAa
P I I 1 WILUI 1.
The surface accuracy is better than 0.3mm(RMS) at elevations
around 53°. For higher and lower elevations we need more

testing and verification for the accuracy improvements






