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Abstract

In this thesis, we designed Ku-band cassegrain antenna
system with corrugated feed horn. we applied spherical-mode
analysis to the corrugated conical horn and investigate the
radiation patterns. Using the radiation patterns, the design
data for corrugated conical horn are obtained by efficiency
investigation. we design the Ku-band corrugated conical
horn with the determined flare angle and horn length. The
main and sub-reflector are designed using Snell’s law and
the principle of energy conservation, then we obtain the
uniform direction and energy density of traveling wave the
aperture of main-reflector. The maximum size of
main-reflector is determined by .investigating blocking
efficiency. The last step of design is that the curvature of
main-reflector is modified to satisfy the condition of
uniform phase. The gain of cassegrain antenna system is
obtained with the calculated efficiencies and the size of

main-reflector.
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Table 1 v values on HE1» mode for flare angles
6, v 6, v 61 v
15 872 36 3.64 56 235
20 6.65 40 3.23 60 2.20
24 552 44 2.99 64 2.07
28 4.71 48 2.73 68 1.95
32 4.11 0 2.48 72 1.86
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Fig. 10 Normalized aperture-field distributions for
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Fig. 162 &Z}o] 30° ¥ o) A& ¥3tE Tell=z Jehd Aoz Ny A gy
< Ze ZAY P3N 2dew] A& A Aol A 90%E g Y
& vetdz ok 2 fubabse] vtz FAWe] o|FE 2tEs) 20°
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Table 2 Maximum efficiencies comparison for flare angle

flare | horn ‘1 ' spill over illuminatiom

angle’ length(kR) | 2P81® | officiency( n,) |efficiency( 7,)| 7% 7
20 27° 62.47 % 67.26 % 42.01 %

15° 30 20° | 70.12 % 76.79 % 53.84 %
35 19° 76.72 % 75.03 % 57.56 % |
40 17° 17.11 % 78.91 % 60.84 % |
20 25° 75.99 % 76.05 % 57.79 %

20° 30 19° 79.88 % 82.63 % 66.01 %
40 17° 82.57 % 83.31 % 68.79 %
50 16° 83.33 % 84.61 % 70.50 %

30° 40 23° 89.37 % 86.87 % 77.64 %
50 22° 89.47 % 89.53 % 80.10 %

Table 2< Fig. 14~162] 2 Zolx 2g2w] A&7 ZA B89 Fo| Ao
7t Hle Zxst Aztel AE&FES vebd ol EFzto] 15° d wWie HA &
Egte] ez, EZo] 30° ¥ e & Ak 7|7t Axe] Fukapgo] u
ARAI Aok HdZtEsE 20° € 7] A&l AAErel s UntHo
2 AL Gely ALl AHEEE E A Ezh2 20° o] Wojo} iy
kR2Z 20~502 HSWA dAgte] A2 7PF A6 g AL
E7z}o] 20° o] kRel 50 WE, A2¥ew A& P ZA Ao] 80%olAteln]

HA €% 70.5%2 43 E e Jvelisz Yr},



Table 3 Blocking efficiency vs. blocking ratio

d/D efficiency d/D efficiency
0.05 99.75% 0.30 91.00%
0.10 99.00% 0.35 87.75%
0.15 97.75% 0.40 84.009%
0.20 96.009% 0.45 79.75%
0.25 93.75% 0.50 75.00%

8s |- s

Blocking efficiency (%)
8

80 |-

EEN o

'l 1 A A | " L A 1

0.0 0.1 0.2 0.3 0.4 0.5

d/D

Fig. 17 Curve of blocking efficiency vs. blocking ratio
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vetWigict. Table 3AM &2 Rdo] 90%cl4e] =& d/D7} 0.30|40l=
2 yubarge] A3 (d)ol JA=D Fokakge] w3(D)R d/D7F 0.30]14¢] S
=% 448,
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5. AMIIHQ CHILE 23
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spe, &2 Aol 9 AAM FAANYAF kAR A whabsE 2R}t ¢4
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Fig. 19~21& 3 A& zZ}z 58cm, 68cm, 78cmZ & o, FHo

E 4AE Kudd MAadd SevE debd ez FAAY, F - Sukappe
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d
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Fig. 19 Cassegrain antenna feed system{case:1)
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Table 4 Dimensions, efficiencies and

antenna system gain(case:1l)

Main reflector radius (cm) | 68.20

Sub reflector radius (cm) 16.15
Focus length (cm) 58

Spill over efficiency ( 7.) 83.833 %

[llumination efficiency( 7;) 84.61 %
Blocking efficiency (75) 94.39 %
Total efficiency ( 7, % 7,7 7,) 66.54 %
. Antenna gain (dB) 85.8 |

Reflector length (m)

Distance (m)

Fig. 20 Cassegrain antenna feed system(case:2)
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Table 5 Dimensions, efficiencies and

antenna system gain(case:2)

Main reflector radius (e¢m) 87.84
Sub reflector radius (cm) 18.84
Focus length (em) 68
Spill over efficiency (7,) 83.33 %
IIlumination efficiency( 7,) 84.61 %
Blocking efficiency (725) 95.32 %
Total efficiency ( 7, x7;x75,) 67.20 %
Antenna gain (dB) 90.1

Reflector length (m)

Distance (m)

Fig. 21 Cassegrain antenna feed system(case:3)
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Table 6 Dimensions, efficiencies and

antenna system gain(case:3)

Main reflector radius (cm) | 103.53
Sub reflector radius (cm) 21.53
Focus length (cm) 78

Spill over efficiency (7,) 83.33 %

[llumination effciency ( 7,) 84.61 %
Blocking efficiency (7,) 95.68 %
Total efficiency( 7, <7, %7, ) 67.45 %
Antenna gain (dB) | 93.1

7t 2oy FuARe Bl WAE Ustel wape] S S3olx,
adel HAL 72y A} 20E BERE ¥ 4 An 2AAAN} dolusE
F - gubage) 27) 9 oS0 FrMEE ¢ 4 Utk WM 2ANE 24

224 Yshe 2719 oS¢ 2E ALY AA} A
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25 A

Table Bl Profiles for the curvature of main and sub - reflector
with 58cm focus length ( case @ 1)

Sub-reflector Main-refiector
X1(m) Y1i(m) X2(m) : Y2(m)
0 0 0 0
0.0055 0.0002 0.0311 0.0007
0.0099 0.0005 0.0598 0.0025
0.0143 0.0010 0.0881 0.0054
0.0188 0.0016 0.1132 0.0088
0.0232 0.0023 0.1412 0.0135
0.0277 0.0032 0.1689 0.0193
" 0.0322 0.0042 0.1965 0.0259
0.0368 0.0054 0.2207 0.0326
0.0413 0.0067 0.2476 0.0410
0.0459 0.0081 0.2742 0.0501
0.0506 0.0096 0.2974 0.0589
0.0553 0.0113 0.3232 0.0694
0.0601 0.0132 0.3485 0.0806
0.0649 0.0151 0.3732 0.0923
0.0697 0.0172 0.3948 0.1031 |
0.0747 0.0194 0.4185 0.1157 |
0.0797 0.0218 0.4415 0.1286 |
0.0847 0.0243 0.4639 0.1418 |
0.0899 0.0269 0.4832 0.1536
0.0951 0.0296 0.5042 0.1671
0.1005 0.0325 0.5245 0.1805
0.1059 0.0355 0.5419 0.1924
0.1114 0.0386 0.5606 0.2056
0.1170 0.0418 0.5784 0.2186
0.1227 0.0452 0.5954 0.2313
0.1285 0.0486 0.6097 0.2422
0.1344 0.0522 0.6248 0.2540
0.1404 0.0558 0.6390 0.2653
0.1466 0.0596 0.6521 0.2759

| 0.1529 0.0635 0.6629 0.2848

? 0.1592 0.0674 0.6741 0.2940
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%2 B

Table B2 Profiles for the curvature of main and sub - reflector
with 68cm focus length ( case @ 2 )

Sub-reflector Main-reflector
X1(m) Y1(m) X2(m) Y2(m)
0 0 0 0
0.0064 0.0003 0.0398 0.0010
0.0115 0.0006 0.0764 0.0033
0.0166 0.0012 0.1127 0.0071
0.0218 0.0019 0.1447 0.0116
0.0269 0.0028 0.1805 0.0179
0.0321 0.0039 0.2160 0.0255
0.0374 0.0051 0.2512 0.0344
0.0426 0.0065 0.2821 0.0432
0.0480 0.0080 0.3166 0.0543
0.0533 0.0098 0.3505 0.0665
0.0587 0.0117 0.3803 0.0781
0.0642 0.0137 0.4132 0.0921
0.0697 0.0159 0.4455 0.1069
0.0753 0.0183 0.4772 0.1224
0.0810 0.0208 0.5047 0.1368
0.0867 0.0236 0.5350 0.1535
0.0925 0.0264 0.5645 0.1707
0.0985 0.0295 0.5931 0.1882
0.1045 0.0326 0.6178 0.2039
0.1106 0.0360 0.6447 0.2218
0.1168 0.0395 0.6706 0.2397
0.1231 0.0431 0.6928 0.2555
0.1296 0.0469 0.7167 0.2731
0.1361 0.0509 0.7395 0.2904
0.1428 0.0550 0.7612 0.3073
0.1496 0.0592 0.7794 0.3219
0.1566 0.0636 0.7988 0.3377
0.1636 0.0681 0.8170 0.3527
0.1709 0.0728 0.8338 0.3669
0.1782 0.0775 0.8476 0.3787
0.1858 0.0824 0.8618 0.3910
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25 C

Table B3 Profiles for the curvature of main and sub - reflector
with 78cm focus length ( case : 3 )

Sub-reflector Main-reflector
X1(m) Y1(m) X2(m) Y2(m)
0 0 0 0
0.0073 0.0003 0.0473 0.0011
0.0131 ! 0.0007 0.0908 0.0039
0.0190 | 0.0013 0.1338 0.0083
0.0249 0.0021 0.1718 0.0135
0.0309 0.0031 0.2143 0.0209
0.0368 0.0043 0.2565 0.0298
' 0.0428 0.0057 0.2982 0.0401
0.0488 0.0073 0.3350 0.0505
0.0549 0.0090 0.3759 0.0635
0.0610 0.0110 0.4162 0.0777
0.0672 0.0131 0.4515 0.0913
0.0735 0.0154 0.4906 0.1076
0.0798 0.0179 0.5290 0.1249
0.0862 0.0206 0.5666 0.1431
0.0927 0.0235 0.5993 0.1599
0.0992 0.0265 0.6353 0.1795
0.1059 0.0297 0.6703 0.1996
0.1126 0.0332 0.7042 0.2201
0.1185 0.0367 0.7336 0.2385
0.1265 0.0405 0.7655 0.2594
0.1336 0.0444 0.7963 0.2804
0.1408 0.0485 0.8226 0.2989
0.1482 0.0528 0.8510 0.3195
0.1556 0.0573 0.8781 0.3398
0.1633 0.0619 0.9038 0.3595
0.1710 0.0667 0.9255 0.3766
0.1790 0.0716 0.9485 0.3951
0.1870 0.0767 0.9701 0.4127
0.1953 0.0819 0.9900 0.4293
0.2037 0.0872 1.0064 0.4432
0.2123 0.0927 1.0233 0.4576

_46_



Bae =2

B axel RSN B {582 olZo] FAL BRI BHHOD
F &9 BOL oA oA HEME B P MY ROCE BAE
=u, E0 $& @Xo) HEE B BHIS AFA F WM HEY, L B M
g, & Wik HEY, K R BEZY, &k M HRYA BAE =YY e
2 ]S B AelAA T wpEsl ) FHY MO PR HEEA A=Y
Ut}

WHAR2Y ozt BEKEHAE A8 VEANY AAFY & &4 KR,
WoEM SRR, BN RS, R MG ARY BMHE o, WRE kgs
A A 195 B £22 F i3, T 5D WEEEZA WA AUWe 2 Wil
LY, NS A YU B 528 £ %% R neree BY
Utk 2= #4 o2 mAFA @ 5k KEY, 2 Al YA BME
= F@LAEES FolA Yol HolE V7SR HRAAE Tk vlee A
Yo,

o2 2%e] YA MHMA Abds BEY RUNOZ AF o|To] 3
ey, obwly elm g4 el Yol SolFE Y 4% ¥ o el B

4d 718e e deud



	표제면
	ABSTRACT
	I. 서론
	II. 혼 내부의 전자계
	1. 구좌표 하이브리드 모드 해석
	2. 평형 하이브리드 조건
	3. 홈의 깊이, 폭, 분리간격 결정
	4. 복사전계

	III. 캐서그레인 안테나
	1. 캐서그레인 안테나의 곡면방정식
	2. 최적고면 캐서그레인 안테나
	3. 스필오버 효율
	4. 조사 효율
	5. 블라킹 효율 및 이득

	IV. 캐서그레인 안테나 설계 및 고찰
	1. 혼 개구면에서의 정규화도니 복사패턴 
	2. 커러게이트 혼 안테나의 복사패턴
	3. 효율계산
	4. 혼 안테나 설계
	5. 캐서그레인 안테나 설계
	6. 결과 고찰

	V. 결론
	참고문헌

