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Investigation on the effects of the panel gaps of the SKA dish sub-reflector
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Abstract: Leakage through the panel gaps of the dish leads to gain loss and noise temperature
increment. For the radio telescope antenna, which peruses ulira-high sensitivity, this effect cannot be
ignored. This paper investigates the leakage and resulting noise temperature variance of the Square
Kilometre Array(SKA) dish sub-reflector, in conjugated with the structure design and manufacture
procedure of the panels. By electromagnetic analysis, the effect of the leakage due to various panel designs
is evaluated, and the structure design of the sub-reflector panel is decided, fulfilling the requirement of SKA.
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Fig.1 Full wave simulation model and result of the panel gap effect
Pl 1 SRR THI MR A B i) 40 {7 LR B 45
12 &S H
HFREWTERMAE —CEE, MK T F—Ba THESE _ structure backup ~ subreflector

oy, ok Bl A A o2 0 R AR B 8 37 T 1) P R L, N 2 A BT 1
P e B A R R WL 3 e AR AT A R RS R A B TR B 4 B A R T L
BRI AE . DRI B A U o A O i, A R

BUEE B ITIL R A B O R M4 2R . ] 1 L 5m M2
AP R 0], 16 1 GHz T RfFTE I ARSERR | A 15 T8
77 0.5 mm 1 3.5 mm g K7 FHEAERIR, RLMEREM LI,

extension
Fig.2 Sub-reflector of the SKA dish
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Fig.4 Leakage from the sub-reflector with frequency

4 ) I THT G Bt RE 1k s R BE AT AR A2 Ak

R BRI E T2, AP g m AL B e A AR G m AR 3 R AL (A&l 3 BTR), o
ol At S ) S T AR R o R R Y A O R AT B T O R A A B G DR R, R S S TR 1 A R R RO
REREAGLLME, &5RUNIE 4 Pron. WTRUAE M, w TEEBAAEAE, MDAk & s 10 i RSO R 75 /9 fE o5 B Ry
FEEL R T EE B i 19 DO S Tt v, BDER 0 RE B i 2 B 2%, HX —BURAE MR B o Wl e s miilia & Jmfe, X
— R W ek 55, K R e TR A AR A B e R R T — AT S, X — E WAk B9 R W U R A B A
F s AR 5 32 U L B A R

071 :
— without gap 60 _
651 : 3 —— without gap
—— with gap-folded layer 55 .
< 60 L  with gap — with gap-folded layer
— X
g i 2 45 —— with gap
5 557 : 2
£ | (@350 MHz g b
§ S0mi £ 35} ® ‘
= \ g \‘;.
8 45'\\.__5 e o Y
8 40 * s —== == E 251 k
35 gy 15 i | i I
0 20 40 60 8 90 0 20 40 60 80 90
elevation angle/(°) elevation angle/(°)
60 e 707 : :
— without gap | — without gap
50 —— with gap-folded layer | 60} —— with gap-folded layer
X —— with gap ¥ 5 —— with gap
g a0 g (d)1 000 MHz
3 3
E (c) 750.MHz g 4
§ 30 § sof
S 4\ = \
3 20} Y
= e c S i
I ‘“‘-."Z"_:_—: — : e E 10 T e————————
105 20 20 60 80 9 -
elevation angle/(°) 0 20 40 60 80 90

elevation angle/(°)

Fig.5 Antenna noise from the ambient with elevation
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Tablel Effect of the width of the panel gap

1 mm 2 mm
SMHz without side RSE& side side RSE& side
gap coated side coated uncoated coated side coated uncoated
350 0.810 0.835 0.859 2.439 0.822 0.907 2.194
500 0.509 0.502 0.504 1.412 0.499 0.543 1.412
750 0.425 0.431 0.435 1.362 0.414 0.484 1.362
1000 0.399 0.422 0.404 1.235 0.364 0.427 1.235
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