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1 Ú ó

ªÇÀJL¡ (FSS) ´�«�mÈÅì, §´
d±Ï5ü��7áb¡ü�½¿Yü��¤�
�«��±Ï(�, é>^ÅLyÑ�Ï½�{A
5. ÏÙA½�ªÇÀJA52�/A^u�
Å!ù	�ªã�X�U�íÚ��¡ [1]. FSS X
�í�ó�Ån´: ó�ªãS�>^ÅA�U

Ã�/BLX�í, �yU���~ó�, é�
	&Òå�³�Ú����^. ��	>^Åì
��, /ÏuX�í�AÛ	/, �	>^Å��
���l5Å���, {�
Ù?\X�íl3
U�þaA>6�	�)�r�Ñ�, ?¢y
X��Û�. Ó��±��'<põÇÉì&Ò
�?\�¤U�, å�|Z6��^. �u FSS
X�í��A^d�, ¦� FSS ×�¤���ï
Ä9:. Munk[1] ±9 Luebbers Ú Munk[2] ïÄ

0�\1é FSS 5U�K�, ¿o(
ØÓü�9
ØÓÙ
�{é FSS 5U�K�. ©z [3,4] JÑ

pÖ. FSS. Baena � [5] JÑ
��Ó5� FSS.

Sarabandi �Ç�+��K|JÑ
�.z FSS �
�O [6,7]. ISk' FSS �ïÄåÚ��, ���
ó§A^d�¦Ù×�¤���ïÄ9:¿�u
Ðé¯. Ü�ó��Æû#�+���K|é FSS
3X�íþ�A^?1
��\�ïÄ [8,9]; ÀH
�Æö��Ç�+��K|JÑ
ÄuÄ¡8¤
Å�Eâ� FSS[10−12]; �®Ê�ÊU�Æ�K|
�O
Y� FSS X�í [13], ¿ïÄ
�Yé FSS
DÑ5U�K� [14]; �Snó�Æ|^¢D�{
�OÑäkûÐ�Ï5U�V¶ FSS[15]; ¥I�Æ
��S1Æ°�Å��ÔnïÄ¤9¥I�Æ�
Ü�ü JÑ
·^uX�í� FSS �O [16−18].

,, �XÛ�Eâ�uÐ, �Û�EâA$
). �, FSS X�íU
ò�	�&Ò���
�l5Å���, ¢yX�Û�. �´�XõÄX
��Û�Eâ�uÐ, ù«���&ÒE,�±�
&ÿ�, l��ü$
�1ì�Û�5U. Äu
þã�Ä, ·�JÑ�«\1>{�áÅá��#
. FSS. ù« FSS 3ó��ÏS, Ø=äké�\
��ÚØÓ4z>^Åäk½��ÏA5, �
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3pª�	é>^ÅLyÑáÂ�A5, �±ò&
ÿ&ÒáÂK, l��ü$��Û�õÄX�&
ÿ�ºx. ,	, duáÅá���^, ¦� FSS �
»����
éÐ�Ø�, ü$
»�é FSS ó�
ª��Z6, äk��A^cµ.

2 FSS ü��O

3�¬àoÍ¯L�á���¡�¡ØÓ�
7á±Ï(�5�O��ó�3 L Åã� FSS (
�ü�. ã 1 ��O� FSS ü�(�«¿ã. f
ÚÜ©�L7á, 3Ù�¡ (a) �¡7áb¡, �
¡ (b) �¡��7á�. ü�±Ï P = 10.0 mm, ¿
Y g = 0.05 mm, 7á�° s = 0.2 mm, Ä��é
0>~ê εr = 2.65, �Ñ��� tan δ = 0.001, þ
Ý h = 1.0 mm. òþã FSS (�ü�?1��±
Ï5�ÿÐ, �¤��²1 LC ��>´, Ù¥�
¡7áb¡ÏL¿YaAÑ��>N, �¡7á
�/¤��>a. T FSS ±Ï(����>´X
ã 2 ¤«.

ã 1 FSS ü�(�«¿ã (a) �¡; (b) �¡

ã 2 ��>´�.

T��>´����>N C Ú��>a L |
¤�²1>´, ¥m^��Ý� l1, A�{|� Z1

�áDÑ�ë�, TáDÑ��L0�Ä�, Ù{
|� Z1 = Z0/(εr)1/2. 0�Ä�ü>�gd�m,

§�±^A�{| Z0 = 377 Ω �DÑ�5L«.
��>N C �CqL«�

C = ε0εr
2P

π
ln

 1

sin
πg

P

 . (1)

T>N�d±Ïº� P Ú7áb¡m¿Yû
½, εr �0�Ä����0>~ê, O\±Ïº�
Ú~�¿Y, >N� C òO�. �7á���>
a L �deªL«

L = µ0
P

2π
ln

 1

sin
πs

2D

 . (2)

T��>a�d±Ïº� P Ú7á�° s û
½, O\±Ïº�, ~�7á�°, >a� L òO
�. d²1>´��ªÇ f0 =

1
2π

√
LC

��, ��

ªÇ f0 �±Ïº� P ¤�', �¿Y g Ú7á�
° s ¤�'. �âù�5Æ, �
��ü�±Ïº
���uó�Å�� FSS, ±ü$ FSS é�\��
ÚØÓ4z>^Å�¯a5, ·��±ÏL~�¿
Y g Ú7á�° s 5¢y. òþã�.|^>^�
ý^� CST Microwave Studio � unit cell >.Úª
�¦)ì, é FSS ?1�ýO�, �Ñ� S ëêX
ã 3 ¤«.

dã 3 ��, T FSS (�3 2.43 GHz ?u)�
�, �)DÑÏ�, ±Ïº� P �� λ0/12, éuØ
Ó\��ÚØÓ4z�>^ÅT FSS �±
ûÐ
��Ï½5, 3Ï�	 6.0 GHz ±þ, T FSS ?
u��G�, ¿�3 12.0 GHz NC�)»�. bX
ù«a.� FSS ü�^uX�í�O, �, FSS X
�íU
ò�	�&Ò����l5Å���, ¢
yX�Û�. �´�XõÄX��Û�Eâ�uÐ,
ù«��&ÒE,�±�&ÿ�, l��ü$

�1ì�Û�5U. Äuù�:�Ä, ·�JÑ�
«\1>{�áÅá��#. FSS, Äk·�5�
O�«Äu>{��áÅá�.

3 >{��áÅá�

Äu>{��áÅá�Ì�´ò%��æ3
õ��&0�á� (εr ≈ 1) þ, ù«áÅá�äk
áÂª�°!4zØ¯aÚ°\���`: [19,20].
�
�± FSS 3$ª�±Ï�A5, 3pª�
	, é>^ÅäkáÂA5, ·�ò�O�«3$
ª�Ï!3pªäkûÐáÅ5U�áÅN.
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ã 3 FSS 3ØÓ\��ÚØÓ4z>^Å\�e� S ëê (a) ��Xê; (b) DÑXê

ã 4 \1>{�áÅá� FSS ��¤«¿ã (a) >{�áÅN; (b) FSS; (c) \1>{�áÅá�� FSS

ã 5 >{�áÅN�ßLÇÚáÂÇ

�©�O�>{�áÅNXã 4(a) ¤«, §
3�¬� FSS äkÓ�±Ï P �õ��&0�
á�þ�æ>� a = 9 mm, þÝ� 20 µm ��/
%�. %��{|�3 2.0—5.0 GHz �� 0.5 Ω,
5.0—6.0 GHz �� 10 Ω, 6.0—8.0 GHz �� 50 Ω,
8.0 GHz ±þ�� 377 Ω. æ�þãFÝCz�{
|�, Ì�´�Ä�3{|��$�, %�3$ª
äkûÐ�Ï�A5, 3pª{|��C 377 Ω
�äk�Ð�áÂ5U [19], ùÌ�Ï�§Ú�í

{|���.
ã 5 � > { � á Å N � ß L Ç Ú á Å Ç,

3 2.0—4.0 GHz ßLÇ�u 90%, 3 7.68 GHz
±þ, áÂÇ�u 80%. ã 6 �>{�áÅN3Ø
Ó\��ÚØÓ4z>^Åe�ßLÇÚáÅÇ.
dã 6 ��, 3>{�3$ª (2.0—4.0 GHz) �±

ûÐ�ßLÇ, 3pª (8.0—15 GHz) äkû
Ð�áÅ5U, éu�OáÅ�ßÅ(Ü� FSS,
´�«n��áÅá�.

4 \1>{�áÅN� FSS

òþã�O�>{�áÅN\1�1�!�
O� FSS þ, Xã 4 ¤«. ã 7 �\1>{�áÅ
á�� FSS 3ØÓ\��ÚØÓ4z>^Å\�
e� S ëê. dã 7 �±wÑ, ò>{�áÅN\
1� FSS �, >{�3$ª?é>^ÅäkûÐ�
ßL5U, A�ØáÂ>^Å, l¦� FSS �Ï
5UA�ØÉK�; 3 7.6 GHz ±þ, du>{�
é>^Å�áÂA5, ¦� FSS ���Xê�ã 3
�'��ü$, ,	3 12.0 GHz NCÑy�»�
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�DÑXê��Ø�. �,, du�©¤�O�á
Åá��U¢ypª{��áÂ, $ª{�E,�
����Ù¦�m. ¤±äkù«A5� FSS e
^5��·ÜX�í, 3$ª�ÏS, áÅá�Ø

K� FSS ��Ï5, 3pª�	, �±ò&ÿ&
ÒáÂK, l��ü$��Û�X�&ÿ�ºx.
,	, áÅá�é FSS �»��å�
éÐ�Ø�
�^, ü$
»�é FSS ó�ª��Z6.

ã 6 �ý���>{�áÅN3ØÓ4z>^Åe�áÂÇÚßLÇ (a) ØÓ\��e>{�áÅNéî> (TE) Å�á
ÂÇ; (b) ØÓ\��e>{�áÅNéî^ (TM) Å�áÂÇ; (c) ØÓ\��e>{�áÅNé TE Å�ßLÇ; (d) ØÓ\�
�e>{�áÅNé TM Å�ßLÇ

ã 7 \1>{�áÅá�� FSS 3ØÓ\��ÚØÓ4z>^Å\�e� S ëê (a) ��Xê; (b) DÑXê

5 ( Ø

� © J Ñ � « \ 1 > { � á Å á � � #

. FSS. Äk, Äu²1 LC ���n, �O
ó
�3 2.43 GHz � FSS (�ü�. ,�, �O
3$
ªäkûÐ�ÏA5!3pªäkûÐáÅA5
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�>{�áÅá�. ��, ò>{�áÅá�\1
�ó�3$ª� FSS (�þ, /¤�«#.� FSS.
ù«\1>{�áÅá��#. FSS 3ó�ª�
SEäkûÐ��Ï5U, 3pª�	�±ò&
ÿ&ÒáÂK, l��ü$��Û�X�&ÿ�

ºx. ,	, duáÅá���^, ¦� FSS �»
����
éÐ�Ø�, ü$
»�é FSS ó�
ª��Z6, å��Þü���^, äk��A
^cµ.
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Abstract

Commonly, by virtue of the frequency selective surface (FSS) radome’s shape, out-band signals are reflected to other directions to

achieve a stealth radome. However, with the development of the anti-stealth of poly-state radar technology, such reflected signals can

be still detected. In view of this problem, a novel frequency selective surface loaded with resistance film absorbers is proposed. Such an

FSS not only has a stable performance for various incident angles and for different polarizations, but also possesses absorptive property

to electromagnetic waves in out-band. By virtue of this advantage, the out-band signals can be absorbed and the risk of anti-stealth

detection can be greatly reduced. In addition, because of the function of the absorber, grating lobes of the FSS are also restrained,

which reduces the interference of operating band.
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