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(&|��f�|9�E��(i 100012)���QCTv4fXUt���S*�t�0z		q�63t,�pE��C$	FK5\t�`�a��z�6E[E�3dn	iQ�\t*<x�E�X,6 �(E�3dn6E[$_	�V�	
=	q�6 (Aperture Array Tiles, A[ AAT) 3t	2=℄q�℄-	JÆ

AAT 3tP�o℄9"{-}E�3dn ()5L6E[E�3dn�9EE�3dn) 	#Y	` i X�E��C��E�3dn�	q�6��iQ�*<x�}^na�P111.44 ��� ��Vxq�A
1 AAT(
r�7�) 
Uv�Zn?� AAT eN�)~`��!�l (K:l�) �*\�~[I\�B"d"�
 �}�!~*\o�~[�d��A ��g#�dr�A\℄�:lw����\���� AAT SueuKZ
EJ#/y�� [1,2] ��2&M�oR�Æ�<^O2�*\y�/y�f-�CÆ�ZM�~T�I	�m$o~TTk��Æ��,�2Je��'JTk��~T�8R�k~T#�rOW+�\℄)A~��Tk�m$�

AAT �I\Ks&�~[ (1) ��� (101, sub-tile) �� (102, tile) ��X (103, sub-

domain) �X (104, domain) ��} (105, sub-station) �} (106, station) �W# (108, system 4
SKA) [3] �

AAT *\�fnXlKs&���"�K�l�{� (4 Vivaldi �) ���rO=yÆ�*\oyy�B���m$�A�("�m$�A4eq:lw�\�G;Æ���q�D�W+_��?�G;Æ�'J}"�m$�A'Tk��eq~�Ma,F�m$�4�\zC:lw�2?UW##^���k�+5�D�W+_8h��\ZAfE:lw�����rÆzC~�a,F!~w�Wn�#"m$}�oj%�\	&�� y_us�2007-10-22 � �us�2008-03-28ej�r�|9B*��$_;℄�*�ji (10433029) �&|��f�℄o|*(;m�ji (KJCX2-SW-T3)
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AAT �e4XluB�Z&� [4] �'D�&`�'���5{ D{�AXl��{�~[�*\o)Kyy�B�rO��=yÆ�4~�5;*\�A (MMIC) �[���/Dh�v (HEMT) �D�*\�A (RFIC) �G;Æ�d<���W�hFeq�zC:lw�� (RF :lw�\� A/D 6�Æ) ��A��7��a AAT 2&GDJ�"��+=Xl��v*\�AG+8�Q (InP) �J�R (GaAs) �y / y� (Si/SiGe) �|)$�� (bipolar) ��?^r#�O$�� (CMOS) �$��e4�

( 1 AAT 	goYmLtb:(h��o��D��B� (ASTRON) �s�/y� THEA(�~[
) � THEP(�~[
\!��) � FARADAY(D��BKZ
) 4�e'J AAT RD�2m�,v[�e��s\( [5,6] �, LOFAR(��
) [7] 4�eRx9�'J AAT 2sFs#��D�2mW#�h�1k'�Ho�y'�Fs� SKA �J{Hoz-Fs� FAST K0��Bo�W##EJ AAT 2s���8 AAT 5�2JMD�2m��p,L�k*uJ�D�~T�Q�2J�M8!S{OZD�2m�KZ
�2\℄);w��yhP�5�W+�?U5DZ#^�fn�2��2�B"�EJ�t2
O_AfE���
O_AfEKZ
��
�XKZ
��
d�
��
�_E	
��
}|�KZ
��Z�
AAT 2seoD�2m/y���U&�83)y��[D�2m�=_"�v:~ZuJ{���yD�2mhP�vy!~D�2m�JW0�~T��1�~T'JD�o~Tm$�5���*\�A2s["/y�"lB���s�/y���'JuJzy�sW0�! �~`�\6B AAT 2s�"R�{��*\�rO�%�w���~Tm$�2+o��e*#\℄Hq9�W+5��'km$x&��\v�B�

2 AAT ���{wfYdT
ob℄\
AAT EJ#G+�",\$�:1&��pE	�",\$��pP�C�P�:l'�L%+5�rW����l�\$�0^��p�C�4�� [8−11] �(42 f(u, v) |8 UV �Z (.�?�X) B��pP�C� F (l, m) |8P�po�?
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 MRA��	q�63t,�pE��C$	FK 205�PX�P�:l'�0�?vvoL%+5�rW� f(u, v) ⇔ F (l, m) �4}2 g(u, v) |84 AAT ~[
j$�0^�z� e(u, v) |8 AAT ~[��pP�C�jR AAT ��pP�Cv5\ e(u, v) V g(u, v) ��	� f(u, v) = e(u, v) ∗ g(u, v) � AAT o�?PX�P�:l've�V�L%+5� F (l, m) = E(l, m) •ΣG(l, m) ���:lw�W�",\$\6B*HR�pP�C�P�:l'�L%+5�rW�</�$���pP� U :lC6T~<;T 2πδ �"�d<�).OPP1��d/Æ�P�:l'�2:lwH� x :l6�P" θ �_�:lT\u l 5\ l + δ �.:�pPB��d/�)vOPdE:l�:lw�W�o' AAT j$��p
� (M�RZ���T`~[��pP�CeO'��(4�2;I�pP�CKu[��C exp(−πu2, −πv2) �,��L%+5��.P�:l')e,`[��Z exp(−πl2, −πm2) �"$o' AAT 
��R#�pV0^�z+�L%+5�HyOS<�0^�z g(bu, bv) = III(bu, bv) = III(bu) · III(bv) = Σδ(bu − n) · (bv − n) �L%+5�)e,`0^�z G(l, m) = III(l/b, m/b)/b2 = III(l/b)/b · III(m/b)/b = Σδ(l/b −

n) · δ(m/b − n)/b2 �Bu�0^�zeu −∞ � +∞ �C��\6B��p KZ
 eOayp�^� :��)ve� AAT ~[l\��p1
�,`?�^��z :��zd_��V�L%+5��9e,U Bessel �z (2J1(2πaq)/q, a 8^�$p)  G;�z
(sinc(al)sinc(bm), a � b 8:�3T) �J'�P�:l'1
V�0`�z�	�.m�r0�z����

20 7 70s|2���pE	W#oD��B#1<x9kJ���",\$eD�2mW#�&J1��pPBT`I$�d'Rg`"9��d<�E"�HJ1X}k~L%+5��1&���m$�v��3~[�hPm�J1��zO[P�6D���2"�C 'k�eWTs�pE	2sO3z�/y�,:Z�1kufDX��drlZX��dr�E	�y�?,:Z�1kuh	� 1 .�zy~�I$l).�zC<:L%+5�/y�NR5���zC~�m$2s�\p�,���<.",�
f-�C��Æ��[�.e�zCm$I+��no"$�<^Z�T,s$v�[,*�1kO DHz��pE	W#I4\"Z��Ho
)T1��D�2m�u~��?�~;wE	X<~[hPm!G:lw�\�9e�qPnZÆ�;w�\V%*}?);w�drX	~$�:�Aq�'D�W+�AfE5��I8D!G*\a��'RA�W��z�CSo
���o�Dv[ZI;w�\~`#"#}��}�J �v�2_�~�psD�P�6Do 3 `*�`�76y�'b,���'zL|��E	
oIz#�:y2#�2Yw#sE#s}d8 [7] �1k�2�zCTk2sM8EJ8DD�2mSu����(4JB"�8D�)zlFD�2m�H,`drÆ6�\,`Of�m$Æ��z�E	D�2mHO�qnZÆ (�) �~�zC��\4Æ�L%+5��1o���\O�n�;w�\℄[sq9�Os5�W+�'J�OOa;w�~���Æ}dE;w�dr�'0�Bq�|��}�
�\℄'���l��hP�
=_"	uJ	&a������o���{76m_W#zOy�d"�n���.(����W�!~);wAq��?��:Os�5�W+�!~oB"�D"ZuJ)`D�_�)y��T'�Z?2Jya"��[=_"�
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3 AAT 
GL87

AAT  d�
~[�E"�d<�2by	&	9��J (��) �TA���2�����R5��rÆ`	\
���)vn	9���R5�\uBvnH AAT EJ��)P	�4O;w:l��8	&R5��W�
�d<#}	&/��2+P�:l'	&o��:l�:��oIJ*\��:,�;w�\0NZ��2��);w�o6D;�R�d<PM�v_d<
n\℄AfEw��fn [12,13] �\uBz,|D�2mW#�&� FAST  �2,�EP'J AAT 2s�R��`;w�Cp>��ID�W+�
AAT 2sIJ3*\�eq�zC:lw�\2s�2+*\�K:l��{�~[�KKJ�,LM�p~[ �JMKZ
�', �{OZ��`� �2R:4�\℄~Z�d!*�):lw�2uJB"�D�_ [14] �)`:lw�,�:`�I	2+*\dE� DSP(zC~�m$) ID��1�v�2�y!SD�2m�hP��o/yy-�pD�2mZ�O<)&�9; [15] �);w�drB`�h31&~T�2\℄D�2m}�
&�=_"�q9�,��'T`_�'�Z?�T��2�W#�ldd.�`"�u,)y��[uJ=_"�
AAT 2s8R!~'q�<��D�W+_\℄�?:<�W�2d'2:lwMR

−43 dB �D�W+��� �\4AfEzC:lw�\Æ�Jp:M:<�W (MVN) 2s'>q�<��D�W+_�.\d'2:lwMR −30 dB ��� [4,16] �8'M1<�)�D�W+�\uB1k�2'J��G;��?;w�\dX	�%1�!~IJ)~[d<5K�A� DSP �dE��1�\℄o~[(�eq~�&#d<�E"�R��q9�u,��3Æ`W#�q9~`�:�2'D�2m�p,L�J1 :e#^a�?U�2I'�paG�J1��Æj"�&��oI4�/y!z,|D�2m�~`#�Jya"�Cp3%x�Xl:Z�%>�e��'J7�<5��*\�A2s[�/y�
f-�C��+ZdzD�2m���GD�2�[��n�IG�s<�
4 AAT GL%
�FuG�f>QNI�q	�d�
�, ex�{eM �EJRk wj$�q��D��|� AAT  N�I\�D�2mW#�I4��n�s<�K,B�eM�D�9eJ[�DX�dr�gvh�o��/y� AAT IJ3*\��{ Vivaldi j$����e�/��D�2m,$���Dd.�:SOb,�R5�

1) <^o AAT W##�T`~[",B�,`Tk%�%d,W��r<^y�B�J[eM�D��:\.( (C ∝ ν2)�83PHd���D76��n&��11O1&\V?
�	I4 (hybrid design) ��o�$�I4#�k3D�G��Hg�n�kiW#�~Tnn�4��"lXl�
2) W#=_"4}2OsTkZ'�W#A"�A�8W#=_"�jR�8��)lrO��DO
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 MRA��	q�63t,�pE��C$	FK 207�<�d.rW�*\��LNA�MMIC�Æt�THh<W#rO�*\�~[,LB�2Y�:l�_y��{uJ=_"I��rW#=_"\6Be�D��z (Aeff/Tsys =

fs(ν)) �
3) \khPk3�~[��qP�d<PM-�drÆ�fn)o�y`"BHh\khP (IFOV)��r�B�2Y�e�D��z (IFOV=fI(ν)) �r-o AAT EJR);w���Z�KZ
�yp)�8d<PM�a�,y���D\5.�
4) P�6D�JT"�eM�DOr�n�B�*\~[e4�sD�_J�D�a��, �

AR ∝ v−1+ (�% −1 ÆZ�:�8aP�zo −1 � −1.9 �?) �
5) D�_�8Z2"=_"'���6DJp�J-�8Z2"�n)e,`�D��z (SBS = fb(ν)) �
6) KZ
�'J AAT 2sI\KZ
Z��8KZP�C�eM�DX�dr�, ��K��yp��D\5.�,KZ
�~[yp�0^ eq���'B"�Dd9~['E�;w?_)V�D\5.�O1&'B"�~.D�B"��Da�
~[I4�|��M��2W#=_"��D�rW8(��ÆJB"�� �qPI*Æ,B" [4] �, �{OZ�O Aeff ∝ ν0 ���v< G ∝ ν2 � Tsys ≈ 25 ∼ 30 K �N�)~[I\���>℄
�OsZ' Aeff ∝ ν0 ∼ ν−2 �83oygW*�`�76:by�OsZ'��p1
&N�C0<`~[E	�O_w)�
uO Aeff ∝ ν−2 � Teff ∝ ν−2.5 ���AfE
y�BF	rW Aeff ∝ ν−1

∼ ν−2 � Aeff ∝ ν−0.4 ��D��B�ÆuJI+,$�\k"1&��d<PMa"�o/� AAT �EJ# e1
Ku��NRd<PM�nOPo AAT W#�a`�W��?Y�R.R4m��2	$�IJ"lD��B:1#j�O��"�JyPM�p���| [15] �
5 �sSM\RBE (FFD) 
�u3-��a
F
�b [16]5DZ�EJ#�,`)&H�e4�\℄[s�`�[s�);w�n ��U2�hP (FOV) �by�2s#��r�$��2!~'6D�Z;OP�KZP�C
(FFD) ��R�I4�|�dE (kP) �KZ
�_�\4
�_�E	OsV�U2���DDP~T�

FFD �s�2&h�eIJg(E	ez��&���[s��p�`�:l'����!~�_W#E	���J8��p�`�D�_�j'kP�D�2m���!~�SS	&);weMe`�,�;w�2�B"���J��B1>e
�/w��5DZ�);w�\℄\4RKZ
�KZ
�2N���;� 5{
W#l\�\uBq)�2J/��KZ
OP�);wI	��yD�2m�hP��e, J��;� ��I\�KZ
B�noRy�~[hP#OPHo�e�):lw��e�8KZ
~[�p�ypa�3a~[?�?_�
FFD �R�:1S��e�'T,`".��Z6D;p4�)FK�� FFD �IJ
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PO/PDT  � GO/GDT [19] �1�J5U��I4`� GRASP8-SE [20] �4� FFD �nJkPP}|:1 (DFM) _KP�Tk�_�Pd}|�83�RKZ
�J8|�l��<��2\℄�~.'k�[s}|�O1&�� 3D� FFD �k3K�ZBkP��C-�'�.l~" ±0.5λ��ZBkPE"�d<�C��R8`��K�ZB��Cd.�'k��ypv:3��D�)poU3�E"P�C5�d�=3�udOs�>;�8Z5D�fD�`P"i/�'~.DD�J8}|�ZeK�Z��)J8}|�8Z)�EPOf��"�(4o?� Petzval 8Z�\6B�~{OZ��sD2&�}R�_o5DZBOPU2P�C�n+�J8�P�CEPOJy� G/T .�Jp�>���r$g��_:l'EO�:�℄�`�o5DZ3b�>:V� ((4 −12 dB) �~;w�`SSIJ;F���".;��)e������	&��`�IV&��;&��e83�yN+,��;T�p.'�� FOV �I4[s�);w�_�Bun#�~;w�_Hl2T/�2&ed9~[�?{�pm�a���X}e	2	\�y FOV #a;w�noR���)��K1�\``pOG�~;w�oJM);weMZ�QBn\℄ Nyquist I$C&��[�psD [14] �\6BPI$C&�;w?_ByR λ/2D �'EK�ZB�I$?_ByR
∆x = 0.5λF/D �(4'y F/D �5DZ�~[?_EPpR 1λ �' F/D < 0.4 �5DZEPy�pR 0.5λ [14,19] �2�� FARADAY ��/�s8(Ma,F�`�FARADAY �2&h�e�s*\gX
�JM 25 W5DZ� (F/D = 0.35) �~;w+);w�_�:I4dE� MMIC2fE;w\���y�	&�Os��[);w��n�R�D�2m� FOV �\6B83\℄[s�);w�n�(4&�fD�UpR 50% �Jy�hPIV�ve_+;w0ropR 3 dB }��"��s&�J8��p�`�.>�pR −12 dB �5DZ�pzOJyv<�by FFD ��R�#"k�q)�2J 1.2λ yp�~,�_�Tk2'�fD�UpR 50% �4}U2Ody�hP�.k3.l�Z;-��Tk,�76�~.�Z;�jv	&I4,`
�0^��#k3p4
�yp�
~[�Jpzh�
0^��n?_)e�)&��,83\℄[s�);w�n�_fD�UpR 50% �dO1&I4,`5J��_0^
�\!�`'J Vivaldi~[
5�:2B"�KWz (E"�d<)'
5B"��J Z��2R��`:l'�,:Z_�`'�d��?,:Z_5DZ3b�`d�gX AAT 
5JM{OZD�2m�_Z�5R�3�`:l'��[3uJ�>℄�sD�Q'R);w�_�I4EJ�r-���h3_D�2mno��{eM�,`[}%1�'~�{OZD�2m� FFD a,F�R8`�NRK��5DZor(D�2m#�B'Z��".�Z;oK�ZBP�C)Be'Z��;w�&5)�	&B�,`~[Hn>;�".;w�KZP ((4e�<P� �����C) �oI4�|�KZ
Z	*:p}Hn'�[s�J8��;w�ofD�UpR 50%  �)���R 3 dB �&�Z�k3' Westerbork 25 m �
(F/D = 0.35) ��s�I4-��' F/D = 0.525 � LDA(y��y~��) M3dE�I4�s�Æ�IJ�pyp`8 0.75λ∼1λ���
�IJdx?_�*\
 (Vivaldy 8×9 ~[
�?_ 2.7 cm �O_~[z.l�	&Æt 12∼25 `�
�d"' 3.5 GHz g 1.2λ) �
�\!",IJ�P�
5#�<P�0^|�\3�5�7��I(�J'��3b −12 dB
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 MRA��	q�63t,�pE��C$	FK 209��[��`�,oWesterbork� 25W�B�\!8`,` 7×7~[�
�noI\,`[s�~;w
����&���℄�:�`�.l��8 −3 dB�5DZ3b8 −18 dB�I4�\ue_
�_�\,v"}(&��o,�`"B�".�����d���e�$�(&I�11�'Oa��{ (g 30%) Os��8 FFD �lyp��Ddr�Bu\!8`�8\℄[s);w�n�2K5DZ2m�
�(I�ypBEpRKZ;w��yp�����VKPXl#�,^ �<�DD�d|���2JHo�X"��K��� x�0^
\℄�NRKP�C (FFD) �ypV�DX�dr�,K�
�0�eq���2'B"�~.;w��D	&MJ8���s�\!�,'~�5DZ��
�(I�0^l�B`�}R6D;:l�~.��,�}�R�:<P��r
�#~[EhB"�:<2<P� ('ZZ)  :���� (�Æ:<) I(�r-M8R��p�`��yhP�KZ
��~[?_�
�ypm��^�a��2&e�8M8);we`eM�
3b�~[�d'
#}m~[�d<#}HOP+-�d<M�u,OP:lwoy>℄P�&5��p�`sD�U�N�z#��.483a�rd<MpR π/2 �v&�KZ
~[?_�x5
�z�PH,`��D\5.�B�` [14] �
6 �sS AAT X$=y�^
r:B℄ [14,15]�%`2�~[d<
 (THEA) :lw�\8(�`�#�q9H��

1) IJ./q9�Su��B�\w2+
#1�?�zC;w\��
2) �m\wN*\�rO=yÆ (LNA) �fD�|Æ (splitter) �!~ze6�Æ

(DAC) ���l1��Æ (VM) \℄� VM \6Be�5��Kd/Æ�ve�!~��2�WT,A�E"�d<�
3) THEA kO 2 048 ` VM �Y'T, VM a�~!�q9e�l��IJ;W`,I��#�,8"9��T)2"$�%1Mq9�0)�2�PM��o3��76�
4) o'�~[�d<�v<�q9#�IJd<�� (Phase Toggling)2s��2"Z'�0��PM�d<��veR5T,` VM �d<:_�d<�v<�T,`~" �2J1�~`�",%1eo�DFaR5 fk Z�� (J1) T,~[�d<�n'OJ1X}ML%+5��r5�C�'E���v<�d<eT`�~[or~`/#v<�d<~���~��r2s1��\64��J1�!��
5) 'Jr(2s'�~[o fk = 1 � 5 � 9 � 13 �N = 32 `J��q9\!8`�C���zy�J�q9W#�d<�v<PM�98 ±1◦ � ±0.1dB�
6) \6� THEA T 4 ` Vivaldi �~[ki,:lw�\�0N!�\!8`:lw�2�\����:�22 −30 ∼ −40 dB �M"�:�Æ�'RW+��,/5�e)&�� 8 �~[�:lw����:)e\f����76e −30◦ ∼ −40◦ �

7 �Y-7!�=y�;!Y-�;
�2U' [17]

1) !S�AfE�:2seIJJp:M (MV) �1�fDJp�1��e MV :1:BfJRD��B��8 MV �fD56�"_��:M"�W+rO. (INR) \.(��



� 210 ���������C���b�z������� 26 |s MV 8m
: ��� �
:l'���℄n��g��8D��B� RFI _&�>��"F����Z�/�!~�83Os�'M�v���~���:�1#�: S	&2
10 ms 1/dz�,Aq�1�dz, eT^,s�oAqdz�?&�AfE:l'e�'bG���O&��:<�2/���v_��B\k)��l�r-.4IJH�
w5x
�[8
W+��?��
rO��?��0`\�Æ�'Ry��
_JMV �H��4�1~y�H��

2) ?,(�2hÆt�%1e��?>℄:	�IJ�?%H�2s�(4Z�8
%He�k����?>℄� (PASTd) 2s��(2seHW+�p4�'W+�5�H��\0F�a���2d'�Km���T��5��,^1�
3) ��?>℄�?%H2s (STSP) e58 AAT �EJ,/y�?,(�n2s��[!~ PASTd ��,^1�n!~ Graham-Schmidt �N� (GSO) `�_p4�,^1�N�2R��j"�rÆJJp℄uT"1 (MDL) p4W+��?�/9�JB"�:1p4~���?�/9�
4) STSP2s	Æa6�W^1}|��:Æt�;w�\�U&�\uB�2up4�,^1�T4�f���:�?%H�),���B"�W+_d,W��w:l (DOA)'W#�q9eOJ��MUSIC2s�2J�p4 DOAs �)�2IJJy�):1p4 k` DOAs �� DOAs dr��W^1�W+,^1�g(I	)�eJ8��g�nOJM��:�,�o DOAs '������Z��O4Ra,Fq9W#��:~`)�	&a,FMv�Æ�(4��
~[z N ≫ k Z� ��voW+rO. INR < 1 Bn����J p4W+Z��2f�v:�:z�5�4}��W+s\����B+dE��:OH:l's\�����2f�?�W+��?�^1�)�n	&�R'�W+��?�^1�2�\fE��W+�:l'�,B,�GeM�:�o.\OBu`��\��:x
"lB�;w�\ve�$\~�3�
5) IJ 64 `j�>X`�I\� OSMA |KXl\!W#a�\J�<	\!�PW#eMo 1.5∼3.5 GHz�o\!�D 2 GHz��~[Os5���?_�98$;T�0;T�<	\!#�;I kmax = 5, INR = +32 dB �d'RpD:l� DOA = 70◦ �\JX}8` PASTd � GSO �12+4��,��,^1 ek.���)NROSMA j!7�,L�a��o INR �j!�;w�j'J1eB�n���e' 8 ~[ (N = 8)�~i
�o INR = 0 �;IZ�0)a�3<	4��4�#2,��2,^10)ek.��AfE;w)o{pD:l�2# (90◦) 8 70◦ m\f�:� SDSP :1���AfE;w� MV :1��2&M9voR����:M" (pR −50 dB) MRÆ�

(−32 dB) �,��::<)d9' (20◦) �
6) JH�4�sz' SDSP � MV oAfE�:�1�: dz#�p��R8`�'

N = 8 ,� kmax = 1����0(:1�4�1y�d"�,� Nk−1
max > 7.3Z�.e�'R)~[�
�`ORC�W+_���� STSP(J PASTd) � MV d.�4��sDd[�B8Rs\4�%�����e��,`)&Md�

8 �GL AAT AW
r\1�%`
�p��wb [21,22]

AAT 2s)&���e�2'B"<��~[�9J ��$�KZ7�o}|KZP
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�_��2o,�`"BR�KZ�P�C�u,?U�pZ�0�#^��)�pZ0�#^1
e����!~j'J1���pZ�0�zy�'J���zyeq4�5DZKZB�P�C�by�P�E"�d<�CI�KZ
�J 0N�_T`�~[�d<n?Uo<���P�d<���J��Tk~��uBZ��R)Bl�i�J AAT 2s?U�pZ0�#^eO D���pZ�#^;nCK�ZBRy76m�P�C5��:�5�e�Q��v�2J AAT 2s?U�;�p�CC�KPoÆ`K�Zm5�,���ZO� AAT ~[	&"$�: R� �5DZ,L��7	&)zq9�?,:Z4}5�op76m�.,` AAT ~[��p� AAT )BnR��(5��&��[R<�Jf	�= AAT Tk%�	&��K�Ne�P�<:�C (3D Focal

Field Distributions)�&��J8� AATTk%�=Z�rZNj%�;w5�Jp�}���%	&'5DZLKP�R�:J AAT �}|���KP�',`y{OZ5DZLKP�Re,`�?Z?+�eM��k�e��2\44�%a�ym�4�� GRASP8 e,`5*�2m5DZI48D��J�4�a(5DZ�KP�PP�C [16] �2!� TICRAi�� GRASPW55*I48DL.HFs� FAST�KP�R8(�
FAST ouJe`Z�\ 300 W\Z{OZ2\℄���DuJ�ZZ' 2 �' 3 e0(B"6DP��Z FAST300 W{OZK�Ne��P�C�&��PfD��P�d<�

( 2 ��3/7E	�[< (θ = 0 deg, ϕ = 0 deg) pL�Of	�QAD��
(a) �QgEAD�=� dB; (b) �Qe=AD�=�Q#'#� XOY �Ze0�K�Z� Z .e{OZ�2.� 3 `�Z�9eK�ZÆ λ/2�Z (Z = 0.5λ) �0�K�Z (Z = 0λ) �K�Z� λ/2 �Z (Z = −0.5λ) �.R���X}�2���'R2.6D��� (' 2) ��"K�Z (BKel��elÆ) �fD�C5����"Z�Pd<�C&5�Km�83d<
J 0N��~�JVg+&ofD�C*#�d<�C.R����:��Tk%�&�fD�C*#�e�8�$JV�2JJC� Vivaldi ~[Tk�JVg&�fD�d<�C��_�~[d<J �R,��J 0
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( 3 ��#3/7E�[< (θ = 0.056 6 deg  ϕ = 45 deg) pL�Of	�QAD��
(a) �QgEAD�=� dB � (b) �Qe=AD�=�Q#�)h� AAT �2s�	a,F�s�/y��NR�<^W��z�2&aRoz�\!7��zF�y�D�2m+,v�W;D�2mBEJ��e	<5��*\2s�/y�AAT H�1<x9�EJRD�2m�N�lZ3\℄8DD�2m�Kn#9;5DZD�2m��n�l�Wl~��
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The AAT Technique and its Applications in Radio Astronomy

WU Sheng-yin, GAN Heng-qian, ZHANG Hai-yan

(National Astronomical Observatories, Chinese Academy of Sciences, Beijing 100012, China)

Abstract: The AAT(Aperture Array Tiles) technique founded on micro-electronic IC has been

extensively studied and well applied in radio astronomy in last ten years. The basic concept and

some essential applications of the AAT are overviewed in this paper.

Firstly the concept, the level-by-level structure and the basic performance structure of the

AAT are briefly described. Then the basic principle and analysis method associated with the

AAT and radio astronomy are introduced in section 2. The applicable scope of the AAT in

radio astronomy is outlined in section 3 that includes high-efficiency illumination of the aperture,

enlarging the field of view, realization of high-efficiency multibeam, RF interference nulling and

compensation of deflection on the reflector of the radio telescope. Any application of the AAT

would be influenced and restricted undoubtedly by operation frequency, phase error and system

calibration that are discussed briefly in sections 4 and 6. The focus field distribution (FFD) is a

key point of applying the AAT as illuminator of a reflector of radio telescopes. The applications

of the FFD in enlarging the field of view and improving multi-beam efficiency of a radio telescope

are illustrated in section 5. In section 7, the restrain or suppress of radio-frequency interference in

radio observations by using the AAT technique is introduced in brief. Finally the possibility and

restriction of applying the AAT in compensation and correction of any deflection on the reflector

of radio telescopes are described.

The AAT technique would be developed quickly and the cost would undoubtedly decrease

in accordance with the Moore Law. It would be expected to become a foundation stone of some

completely modern radio telescope, such as a software or reflectorless radio telescope.

Key words: radio astronomy; radio telescope; aperture array tile (AAT); field of view; multi-

beam


