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Abstract

In this work, we calculate drop in antenna gain, aperture phase distribution, and an-
tenna pointing shift of KVN(Korean VLBI Network) 21m shaped Cassegrain antenna
due to misalignments of antenna optics using ray-tracing method. The misalignments
we considered are axial displacement of feed, axial displacement of sub-reflector, lat-
eral displacement of feed, lateral displacement of sub-reflector, and sub-reflector tilt.
Calculations are performed not only when these misalignments exist separately, but
also when they exist at the same time. Although ray-tracing method is based on
geometric optics which does not consider electromagnetic effects, we expect that this

work enables us to align antenna optics which give the maximum gain.

Keywords: ray-tracing, antenna optics

“corresponding author

187



188 Bae & Byun

1. M B

tracing method)©]
A1 (Subrahmanyan 2002, Butler 2003) KVN ¢t o] tisll A= Chung et al.(2006)°] &
< °]&3td ”5175”-4 o5t o2 Q% <teL} o] 59 Zhave] thet A3-E 3 grh Chung et
M E e B &g A5 Ao Helvl 9l uf SE U] o] 5o gt
2B=AE 741*}3]’-7’- ol Z o] &3 <tElLte] ol F ZAaTt 1% ool 7] gt FEA ol 3
WA Yo Ytk &, 22 59 F3HA ojde] L 4% W13 h A ez A
H KVN Eue] o] 5 Zh4E KVN g uboll A28l mdd <l 7ha aa < telve) ol 5 a4
A B2 vbgg Agt @ o KVN SHe|ue) 01%
7} 1% Xt} 7“7] A A= (1) Sl 298] F&4gF Aol 7k gx o ;s (2) A FZ3F Holrto.
olvl; (3) =9 B3 Ak Hel 7l 1.2 ol (4) —‘?—7394 =% 42—.‘%‘5& o] 7} 0.16) ©
of gtk 7 KVN e vhel A& 8he TR A <l 7ha 1
59 FEA ol e ta KVN ¢t ue] o 5
Hr} & Aoz O‘Eﬂﬁq Chung et al.2] -7+ <te v} 3
At o] g B JEHV FEA YA gEkdd o &
79 71%01?:“’] Ae A5 BEA Y oejrhr] o Rdo] BFA R EA5 =

n
skt

oo oy & mi

(“>

al

£
2 0 2 Oﬂ
£
<
©
=
El
=)
fz
g’-.'q:
fijo
=)
m
rlo

\
N
X
M
ey
-0,
=2
i)
T
o
L.
NI
B ol

L

A

lo

N,
XMoot By £

rlr o
N
3¢ d
X

oo
R
v
oft
Sk

o X

o]
i
i
=2
>
rir
W
&
=
o]
[=]
—
[{=]
(050}
=
fio
zL
J
£
o
Sk
2
4
o
lo
]
ol
r>~
i
)
ok
i
o
4
r f
Sk
rir
2
kj
i

i
2

"
[
i

™

[e)

o,
3

X2 o
RO 3R R 3o o

= UP%‘?}E}. 01‘2 ]3] KVN OPEﬂUr of tfste] 7]E el A

% ¥4 2399 Jﬂom = 73%, o) 3E} 5
s

)

I

z

)
o

o3
N

2,
rr

Q.

od,
o

I
dn oy
(*]

I
9, o
UEE
o £
o2
1 o
)

[ L

H
bt
>
fu
ox

L
ofo
ok
+
2‘5
_L
i
2
>
Y
K
o
a=)
B
J\‘J r
{O o
KU or
o
o}
K3
>

Wat Atk 4ol A FasE by

Eoll tisl ol oF7] sttt



KVN 21m Antenna Analysis using Roy-Tracing Method 189

225058 mm
7

@

i —

| T
121.70 mm - ‘,_j 74 T

o :
619.31 mm w{_ . o } T - 7

877775 mm

|

5605.02 mm

28 1. KVN 2im 989 bl el orelubel Ol S (Antedo 2005). ¥l RE 9 8be] KVN Qbejibel] 4831
_‘

44 ¢ Fh 2 g shdg o] &3hef 2o vhehdiglch

o

% 1. KVN 2lm el vhell ARg- 81 wha e ) <hellvhel A,

Antenna Parameters Specification
Diameter of main-reflector 21031.2 mm
Diameter of sub-reflector 2250.6 mm
Conic constant of main-reflector ~1

Conic constant of sub-reflector -1.14

Focal length of main-reflector 6586.3 mm
Angle subtended by sub-reflector 7.1 deg
Effective focal length 84750.0 mm
Magnification 12.9
Inter-focal distance 9250.0 mm
Feed edge taper -17.0 dB
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