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ILERESIR AR R E A BRI P A

B, HER, Kigk

(hEBERE EZRRXE, 4 100012)

AT %A T+ RERGEIR S U MR R PRI B R AR RSO, e
ROBIRIR . PR RSN I B R . RS BOR. STRT L xS v B S T
BREGHIAMESE, BEE LR (Aperture Array Tiles, ik AAT) BORE H 27 MGARSAH AR,

AAT FARA AR 28— AU B EE ({510 0 BSOS T Sy v B BE AN AR (R S e B ) i,

x @ E. SPERscE; ShEEITE LRSI W ZE0R
hEH£S: P111.44 TERARIRED: A

1 AAT(FUARRE5 ) A4y

Prige) AAT hiF2 AR, 2K (BI7 ) i8R RR &S HRH A A F R ER
RFEEE v, I B TE K 4R B TC A 2 v B P ) 2 R O v i S B L7 T PR B TR
AIES), AAT BEGRE ERTE MER A rR ReRy 2, H RS T BRI B
RS R R B R B R T B EMAS. LREERERKEIZIE, B AT IR 750 H
MR E S 5 TAERE B A A T I0M S22 2 B (55 Ry BEWCRT A B

AAT WABRBRGFERET (1) . FH (101, sub-tile) . B (102, tile) . FHK (103, sub-
domain) | # (10%, domain) , Fuf (10°, sub-station) , ¥ (10°, station) FI &4 (108, system 4
SKA) Bl

AAT MBI TIREEM BRI 2 TCE M 5H R (0 Vivaldi RE) . #TEALER
FE AR AN S AR Fr iy, A B v By R ) A B W B AU T T RO AL DB AR AT
48 B 5 S AR TR A == TR s g g s R P ol 2 g b B W o P OB O AU S VRt — 20 1Y
AbFE, ARTE LRI AR DARMEE R SRk AR He 4612 3 SR AL SR T- PR R H A SR B
RLJ7 OB ES; WA 53— D@ 0% T 4A% |l v e kb BR v, TEAR BB A iy 75 22

YR E#A: 2007-10-22 ; fEEHE: 2008-03-28
E£EWH: BER A ARFEST R 2B ATH (10433029) ; shEREBARGIFEE ) FERH (KJCX2-SW-T3)
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BRI BERTT R R, AAT BIShBESSH IR UCAT LA AT 1 8y 77 HE PR BETE St i .

AAT f LZgEM N LB aE U X505 BT R R4 5, oy S ] o i 2 4 i S R
HTT, BRIEZ RN LR AT EBORAS, W A R (MMIC) | ®HET
EBREWE (HEMT) | HBEAAEE (RFIC) 5 MM, MOLAERET . W22 BH e
TR EER] (RF FFHREM.  A/D Fe#dh) SR ZRME0K AAT EERA R
FEOREEH . X SR B BB (InP) | BLER (Gads) | &E / BESE (Si/SiGe) . XU T
& (bipolar) I H.4b& R ALY Tk (CMOS) SRR TZ.

poems |1 [ woeame | AL (FLR A I | o .
femie || | stricioen | | BT | AFIRHRAEE)
I | |
xm/l‘/H‘) (it /REBE) | (peft, el 1) (4 5) | (s )

£ R > g TR e | i g | 2 A EEEE, M | —B|rhdenb S ahEE, Ji
kg gnss [ = RE/IFgERE: o= | B | =] /BT HRAREE | = SRR

| | | | |
HERRFOSER, MR FIBEERE, BORIRE, IR AR 5

|
JRBLBARER A, AL - REHIRLHEF L

Bl 1 AAT WM EVORER

HRTIEFERT = RRSCH (ASTRON) HFFE MK R THEA(T-#.5Ck) M THEP (T-#.T
Wik T-6) A FARADAY (O R SCRE T FE) THRIZA A AAT T4 ra BLmGEr — 2850 AR A
wrgEsef] B0 T LOFAR(IRARR LR KE) 17 - R2He T IZ A AAT He A st i IR 1
HmE RS, HATC 262 R e RO W i SKA 13 EDR7E ST MEE ) FAST TLht&%
JETEH RSB AAT £R,

IER Y AAT BErT LRIV S im Sy LA 5, W BT il ey i i 5, ST LA R AR
P T A e B R T, DASEBRZWOR. PRI, T, MO T R S
ife, BrLAVERTARAFEB N, JL R HENRE”. “AERAGENEE. “SHE
MFE” . MR, “BHRSGREMT.  IURRREE G SFHF.

AAT FORETE S B A RFE W BL, O T B R M4 v G v B R iy RABEE L 3
I LI 5L PR R B O L ST i B R T A £ SRR A
BRI, EFE S, BE T MR E AR R KRR EA LRBIF MR, B
) FE R 0 B 9 A AL R, TERR E AAT BiARZEEE T R L. SRR
B, e, (5 EACEE, DLRAE T Lok AP SeBURRCHE, T U il A R A0 BT R S5 Y
Mz L.

2 AAT W RRE ROERIFIRFG A

AAT R B B A S BRI T IR S AR SR G RA B, LA A I 38 07 1)
EIR MM R, B EMMAEE, MEBARS M B

BILL f(u,v) RF UV i (BP=E5uR) LefLesmnti, F(,m) EERZARTIERE
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ARG R A E, PE RS R RN R:  f(u,v) & F(lm) , R g(u,v) f03F
i AAT BOTHEAER PIME R R, e(u,v) UER AAT BITHIfLET A, R4 AAT Wflies
AT e(u,v) 5 g(u,v) BT E:  flu,v) =e(u,v) xg(u,v) , AAT FEZ 6] AT 558 77
[ B0 e AT AR EL AR g (1, m) = E(l,m) @ £G(I,m) . BFJ7 [ AUA 7 Y A IR 5 Fs |
SLR T ARG AR TT B B R AR SO R MR B, ARG U rrsIAGR
PLBEA 2m0 IRBERIARDE, WBI AR RIEME )R, S5 T7 1 W 77 M RORIT « J7 1 %%
AR O, EHITFEREIN IR +0 . 4L RRE LR RIEARR Y SRt 7 AR AR R 7 T Y 7
[ SR A1

TEXS AAT ARRERFLACRE Fr sRBEA B AT, b Soehy SLAR A2 A Ry, Bl an ]
MR ARG AT EN AT exp(—mu?, —mv?) , TER MRS, B 507 1 E Rk
— AT exp(—7l?, —mm?) . FIRETEXT AAT BERM TR, 3T A% R 50 A0 L AR it
BRE R, PIREEE g(bu,bv) = I11(bu,bv) = IT1(bu) - ITI(bv) = 26(bu — n) - (bv — n) K
A e — A RSB G m) = TTI(L/b,m/b) /6> = TTI(1/b) /b~ TTI(m/b)/b = $5(1/b—
n)-8(m/b—n)/0* . LBHIFIREERBIEN —oo B +oo S, SEbr LA FLAREUEET M 2 A
RN RS, il AAT BT AR FLAR S UM — A Br il 8 [ & s X7 S R
Bomse, e R M2 H I HIE— B Bessel BEL (2J1(2maq)/q, a A ENAR) SIRB K%L
(sinc(al)sine(bm), a Ml b NTFEHR) , BAHTRIT A E L GEHA R, BIZEM
93 bR R P2

20 {48 70 SEARLIR, FLRGRE RETES R SCH H i) 2z, EMEAFE N R
WH RS REN R 2T LA R AN TR E R BRI RIIE B, ORFIN 45 R 220
i L AR B P A B, USR] T T RAM N AT . BA®AS R RS
Fe B A B E R

ETRFARGEEEORE THE R, —J7H E O 2RI BAR 5 i BAH R
MESY R, BT ECEAEIN 1 HRRRRE S R M 2 T = 4Rl R ar iz
J&. TR TR E S B EORM A, TE R A «BERER” M TRER =,
BB A B B A MR RETE R BRI AR T, BE—FEmliRm— 1, Caf R MRFr it
e RGBT RFEIRRBUR % “ZRE” MSTREEE, Wi &2 [ EOR &R G H1E Hooil
Gy PRI TR A, SIS PR ) 1 SRR AR O I RO A 38 38 AT i [R] 22 R B AR S 45 5 1L
FHEARL MEIRTHRH B & A ] SRR AR 4 IR AR ik 25

Xt H VTR R RO AR PR, TESTAR S g B AR AU Aot A2 B O X B
HIEASL, 3L AT LAGE P2 FLARSCR AN A R AE 3 MBS RVE B R AR R —2, HXTRURL
FIC ) 25 BETE R ARSI . A 2 R i S A AR AR P R B 17

B 22 Al DR OB AR AR N BT (5t i I S -6, B R TR B B R
B ST EI BT, K — A SRER R B — kol BAC AR SE. BRI SR G AT I R B
LR (RER) WE SR, (5B Dol il L AR HORATE R 258 BB A AT RER OR, 52
B R OB HER A AN T8, A R A A BRBOR A5 5 R Ad s A SR B ARSE, X LT L
[P 5 LB A Sl A, SEBRT HL o A TR . 37 A e R B BE R L 5 B A T P TR, TEAR SR
O P ARG RA R A MERERT . #% IR IR Y, ol 2R A AR 2 (e A
SCHAM R T4, 8 TEAS [ 454 ] s X0 22 SF FE R AR At SaE A< R i [ LA e R R BE S 4
R UE.
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3 AAT Wy HEH

AAT B0 G ST B8 BERIAR AL AT DARR 9% 75 ZEPE B A IR (F2511) , ARG SER 7T LA
TR, IR G R R R RE R P AR, U LU RERE AAT B EIAR
G, WPrABCOTT AR BRI, BRI DR EB D), RS T7 R R
BAERFETT I B, R MBME . FFRET AR M ES, ATRRAG 2 BOR; TEN S AT
BOEARBIRE, BEEARCL M RE S 8L FERDEE A oiag 1208 | R0 g — R e R B R 4,
G FAST HERT LATH FLRZ M AAT SRR BEWTIRR. I/ )Nk I0URT AR S A3 T 4.

AAT BARRH T BB R T I7 MR E BB AR, LA KA A TE T i 1 9 7 R 28
7T, TR AHA SRR T R M, X —f i 4y T R R BB, AT LA Oy fi ot 5
BUBRRS HARM LA 2 07 3R, DAL ] g 6 by 9 114

ZATT R — 2T AR A G DAY DSP (R 5 -5 40 8) RECFAGE, AT L
PR B EEEY), XTERRRESA R B RGN, FEEENRE ", 23
WAARSEA AR AL T B 5 B, DA SE B Fe s B 0l M1 e i SR R B e, i EL A 4
AR E B B [ A< B W] AR R GEHY A3 AR EURYRR I, DT AR R b4 e WA R B

AAT FAR Gy T 2L 3o [ 52 (o7 5 04 S 03T PR SE B A R A L7, DA 07 R A T
—43 dB WSS T IIRSE, S B H B R T I7 R8s Al i/ NIT Z &AL T (MVN) £
AR B 5 AL B ST R, SERURXT BRI T —30 dB gy ESE 19 . AT H 8™
BRI, DRI L 2 2w AR AU 8 J5 A 2 o) 0 RO IR 45 6 1 ik

R A2 IO B, DSP MIAHRIR 9%, SEBUE SoC R R 5 B P AR L
AR B R BOEAALHE, i TR RER A HEL R, 7T LAXT 5 v Blim g f LA A S iy
EEIN TE R TAME,  DAREARXT FLAR A F 20 I 1 F YR R BE 225K

TEBCTH AR R il — AU v B R i 1 R, B R PR BE LIRS T HLAROR! 544 77 T B ¢ %
FEoT HUR AR R E TR TR AU B BOR R R R “BERERE, i BEHT AT r Em BE Y BT
WA, LA R AR AT BRI B A A

4 AAT N FI A B 85 3RO AR (L R 22 W]

LA AR S R R — Mo AU AR S W A T8 IR [ e AR, 4R AAT B}
HIE A A S BB R R, HERE. BN ST — A AR B AR AR 2 B R SR VA
%, RAEGHBIER2Z BRI AAT RH T HERM S Vivaldi IREERRER, (H MR 5
GG —E, HPFRM KR RARECE.

1) fri%

TE AAT RGEF, D HITHEAR ER— MR ETSmARER R, R R R B LA
BRHPTEITRECH] (C ocv?) . AT W RAR A SEBRTE B AR REEKR, A LB SLH N “R
A3t (hybrid design) ”, FEXFERIBLTH, BR T SRS, #A T REHIIL = R AWM B84
FH S FER 454

2) ARG RHE

MR LAE BB R AR E W FOERIER AR BUE, IABE HREE RS RS
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EMMKER, BMKRL, LNA 1 MMIC {EFEBEME KRGS, ERRELRITAG AT
T G P 7 1 A {6 R R T A R 0 R B AT, TR W R 4 R B SR L R AR R A BB B (A / Ty =
fs(v)) .

3) MG

B T REHITH BRES RIAALIRZE SN, F 2R DI RE W AEAR KRR BE _Ligma &l (IFOV),
DR I AN A s G AR B R (IFOV=f1(v)) . BESME AAT NI T2 PORMIE T, Bl
A2 4 R /N T A R A7 57 25 4 B A T A A A3 %6 i g L

4) PR

B AR TR TR A X, P REEMEIT L, BCRME ABRARRH, —Bid
AR oc v GXE —1 JFH M ISR IZREAE -1 8] —1.9 Z[H) .

5) S HL IR A 2 T 5 R U

XoFRERE 43 2R B /)N WL I 3 G 2R T B T RE LB — MR R 3L (SBS = fi(v)) .

6) FEE B

LR AAT HARM AT R, B RS LAESURE VMG, — Ml S REAY
KANFIB RS L, T 6 T B4R B BT R/ DN IO 0 e T 7, RS [ A3 3 A I8 B T eF 7 g U8 3R
(EI Bt S AR R I L, 7 WA BEX AN [ 4 il 56 B A A ] ) R 1A 7 R B e v R R S A Ak

VL RGREERITRE SR NE], ik AARE G RESE RERMAR W, —Hr
M REE Aeg x 10, HREHRE G o v?, Ty ~ 25 ~ 30 K5 HIFZHICAHMA B FH
HBER A AR A o< 10 ~ 072, AT ERATRERBRNE E 4R KA E A, FLRUM
BEHELH ARG S: AREERTFENE A v, T ocv 25 BT HIENBEREK
ERFERR Ag xvt ~ 2, Agg o0,

FGF B R SCH AR 28—, BRI R Pr BRI AR ZR B, 7EAE{T AAT W R F
B NE . BT ARGLRZE AT RE T AETE AAT REM AT, HATHT e Ea, wf
LA B R SRR RSO IR VR m I M B IR 2R Al SR A AL 19

5 XTAEET A (FFD) BBFIE AR B IR Ry 274 g 1O

S T R L A A — A B ) BB A S B R A 2 R PR RE B AT B
Hy (FOV) . MRIERLBOR PR EE M, 7] AL RN G110 577 A 1 R T 5 20 A1
(FFD) Wy, B MIECEAIR. (GL9E) RRRT PERTIR, (RBN R SHIR Y 25 5 A AOBUR B 77 64
KRG TEE.

FFD #F7E8) £ 2 H BRI R A G LRI ECRAY, By fLAR IR I A, #i
T BN IR R RS G R R B LR RN IR R B8, S Eam G TS
REH W HRBEDPOR LA, M HBORFT UBRAFESHRE, Aodd AR, It
T R ER 2 R B SE B B TR 1 4, BT 4] DA el R, 350 BB ME AR e my . T 4%
AT LA AT AT vy R T B4 7 A (9 220 AR AL 5 R I K AT R BLm B L, (R — M T 1 I = 50
WA RS B R T B4 AN AT RETE BRI ST ™ AR R SR WY 2 77 TR, X2 IR 9 R T 9 F T
FLAREI R/ INR ] T 25 BT Ta] Y T i

FFD My IrIE G A, X ak— iV i A A M E @ XA FFD , R
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PO/PDT 5 GO/GDT 9 $3k, F% [ HRL&EIHEF GRASPS-SE 29 i35 FFD , F
FIALHE37 VCRE 1% (DFM) i B3 AUt J5 9 37 4H VLI

AT A3 A FETH B S AREEC EATE AL E, DA SEIA i B R 0 = AL, A EERE] 3D
B FFD , BT FHE ARG s, RFRe R e £0.50 f T LR35 18 BEFIAE A5 41
SRR, M B AR, BRI R/ANEM T, AT/ NMERT, RES S A
BT HCT . A S R &R S By D3I A A BE &, i il 4 S5 iy e 32 DR
H SRR FHE, MRBAEICEHRE WA ROZ A E Y M E, BITERTIEY Petzval RIH,

Sef b, B TR R AR BB TR IR AE SO T B A A B A I RETT, B
FERI S 53 A %R B Ry G/ T W B/ N is 8%, B8] G PRAR g 45 05 7 1 BTS2 F- 7 AE BB XA
TE SR G R IRGIE L (Blan —12 dB) . Y R IR R A sl o, (Rl S A 24
W WSS SRS 2 B 75 B0 R B 22 BT SR i B, (HUE A T3 KRB AR T A A K LR L
FEW] FOV FIRIHE M 2 RIRTR, LR BB R IR E LA AR, EBRAH4R T
HI TR EE 4R /N2 B PR ], H4E R R HAE A A K FOV &R HREERIRN BT ES, kR
A NE AR B R 7EAVEZ R TAERT, XORRESEEL Nyquist RAFERR FrBLR A S FL
R M SRR L ZOR B BRI R MR A KT A/2D , STV AT LA CREERIBE A KT
Az = 0.5\F/D , Xtk F/D W5, HICHEMEMZ/NT 1A, Xt F/D < 0.4 {4
MAZIHR/NT 0.5) 1419

DI == FARADAY W KPR BIVERE—2 Ui B, FARADAY @ 3% H &0 5 8
WRERZFNE 25 RFTHREZ (F/D = 0.35) BYHIE R X2 WA, HRi MY MMIC
DS M R BUE MY K T2, AR s ZPORIHERE, MCEN B EIEN FOV . Ehr 1
AT LR ZPORYERE, HImBRINFBERIR /DT 50% Wi KBS, BU& MR R
BMAE/NT 3 dB /K-8 HIRERBAEMFARKE, BlES/NT —12 dB LR R
BRI, R FED Mo, FOVREEE AT LLA 123 K/ — R IE R B AR IE D)
BHRANT 50% , MRAEGERINY, BIER T Hm Fmigksh, dRa— e 70 A wfl-r
M3, ARETEEBE— DR RS, APER TAGTHRERI /DS, [ B TeHY B /INEL E R0 B I A B AT
REMFIPR L RE BN, oA T L m A 2R PERE, R BIR/NT 50% , HAHLEKIT
— A% R IR TR A% B

SEEERAR A Vivaldi BLICKES, FF AR R B 250 (R BEFIARAL) XoF BESAS [F] 0 PRRAL B,
ATLASCE R R, — AR SR, 5 S SO T I g IR AL, T8 AAT B
F| VeSO T S FE R B IR A, BRTGE T IR, RS T I EEAEeE, AT
BORBHER BT AN E R SRAL T {8 55t o BRI B8 BB TE SE 50T LAY — M Ipik,

T EE 410 A TG S5 PRI R Y FFD 3 — 2040 3R BH, 1 T RE mURT S SN T 7E MG Al i e B
REAXT R, BRI R AT AR X RRE, ORI BT AR MIAREA N —4
FOTA RET R B B R R BE T 3 (Bl = AR s E BB R A0) , FE BT RS T R
B TR AR /N A R DR IE 15 A50FH B A A R R ER.

TEDZEFIR/NT 50% sHEEZEH LT 3 dB BEKT, BRT X Westerbork 256 m K£¢
(F/D = 0.35) WHFFRMIZ TSN, X F/D = 0.525 §) LDA(CKAIW] @ B RZR) 1E T A%
TSR, JEE R AR R/MUA 075 ~1X BIBRIWURE, SR 5 A2 [A]RR A SR R R (Vivaldy 8x 9 L
JCRE, R 2.7 cm , HIEHTTEAMKIE FEER 12~25 4>, FEEHREEXT 3.5 GHz 49 1.2)) ,
R 5 S B AR 7S TR BES i = A TE AR B B 3. 5. THIDVALRE, RASH% —12dB
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BT IR T AE Westerbork [ 25 SRR BRI R —A 77 BICH EIRBE AL — 4w
A BRI SRR, AR AT Bk B IEE P07 BREA B sk —3 dB |, %A —18dB .,
T B4 J U2 {5 P43 TR B — SE [R] BB 26, 7 — @ AR B LR A sl WA A5 0 AR AL, (HU2 X
FERIB AR B AR R AT A BRI AR (29 30%) A4, A FED FE A K/ NI ZRAR 5,

LRSI R, IR S P AR ERE, R S S T A B L MR B A A K/ NR RN
FETH R B R/, HIOBE 5450 a6 B S5 T 58 5 A AHES, B AT A B8 %
FERSEAR By BRE BOETE A BESLBL, B TR0 (FFD) B9 K/N SR UIAEE, R R
B JUAAT e [ A 4, T A OXSE A [ 47 0 it e RO A0 6 % BEAE B AL R BIF R AT 2 6, 17 %o v I 59F
TRER, MR iy MRS A T AR T NS 7 o m (e, i BLoee FHOT LA, FEIRE
RTINS F W LA = AT (RRRTH) S5 TB. BB (Hfhorhn) 4.

BEAME A LR R BTRI KA i £R T B, LB Te (R R AT R R/ N2 B AR B PR A, 32
BRI RVE R 20 R CAERI BE I B 5T, AR [ AR O b BT AR AL o = A B M AR
frzE, =407 MRFE R AR miAS ., FLAERISCREURMEE M, Wk TRE
AL/ /2, RRERR AR R BT I BEATHES “BR%0 3 — AR AU LA AR L [,

6 T AAT ARSPRIE R YRR A 1419

XA T BT AL (THEA) J7 [ 5RO B 158 B r i A5 4 T A

1) R ZRAEM TS, Fr LB BOR DA B i [ B 27 RO 5

2) Fr R B B R ATOR AR (LNA) | DR ELAR (splitter) 1@ B Huah
(DAC) #HIfy AR & (VM) 28, VM Zhr LR ZMEH A, saii@ad um U
A B — e B R BE M A L5

3) THEA 384 2 048 A~ VM, @ HE— VM #EAT RPN XER), RAAE T4 —
H, Hhz— N, HRWURER I RIERE, TR DR Z R FE R VR T E

4) FEXT R HITTHI M ALAIE AR, R FIAR QLB (Phase Toggling) HoAR, ] LA H
WP ERIRE, HOLE R BUE R —A VM A AL 5 CLR 5 1 B — A 25 2 vl
VIR 72, A IMERTE RS U fr RS () & —FoTh AL, FXEra il i
GERAEM AR, AR G (BT 7 4 A0 A 34 2 A AR (R B R 2 PR T AE ol 72 8 g i T
FARL IR B PE, AR B2 SEhR i+ HA i R E.

5) FURMFEARIT M EIELE fr=1. 5. 9. 13, N =32 PMlAYRHESLR R HIZ
ERBIRE AT AR HER S, ARALAIE 2R IRZE 50 £1° Al £0.1dB,

6) SEhRH) THEA & 4 4> Vivaldi REEHITILZ—HI7 AR BT P28 4, SEgeREI 77 1
WATATE AT Z), FFATBALL —30 ~ —40 dB IR RS, J5EX T THHE —RAMH L EE
. 8 REHITHIJT M R RS A B TRy, AR —30° ~ —40° .

T TR B BT R Ry Sk 1T

1) B HENEFHARRAR/NTE (MV) SRks iR e/ Mk, (2 MV 77kt
ABHATHERI, HH MV B IR R 5 B REM T B . (INR) B H
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KMV 552 “hiaEkah” s« ESesh” BRI 2, BoA SR SCH RET AR ER
2 LR IEE, T AR X S SMES, EEFEEIE R FFEL
10 ms BEREH, M HAL LN FH— MR —IK, 76 AT B 2 [ER [ 85 7 [ E H A
PREEfRE, HEFrERBALAT AR B, XL R SCRARM LR M /MBI R FDRE R R 1
A MM A TP 2587 A <M 725 8)” WA AR, MR REREE A MV 8
e XS gan= N euipN O] I

2) 55— MR R I i B T A R 2 R A S B RBA, Bl h <
AR ZE B T2 447 (PASTA) FiAR, X AR T P00 Al A0 % T30 8 4 1 17 £ 43
R SR AT, AT AR & 22t EEA RIS ARIER H.

3) FREBBEH ZRBEHEAR (STSP) &% AAT {5 T A BN B —FaREHER. B
SEnt PASTA 88| AE &, Fiflat Graham-Schmidt IE384k (GSO) B F{H i A E & HIE
52, UUCEHNEE; e &/MMERKEE (MDL) it T = me %A, MR8 %Ah
HES T2 R ZH.

4) STSP HARKEF#EANVE T KB ICEL, B R RPN AL BRI B B, JEU_EmT LA i
AR B E TS Y B E R, SR HEM AR R THEMBERAEE I (DOA)
XRGMBAERF AR, MUSIC AT LA RAG T DOAs , AT LUR A B KRR I At 11 k
A~ DOAs , 1 DOAs R REM TMAMER B EMHASMIFREEN, Ry iEE i
R EZ, WHAE DOAs HPIMENER T, EEW TH#H L RHERS; BEFIBRBIFFE
HE— AR, IS REREHITCE N > k B, SEYEETHEEAELL INR < 1 RRERT
SR S AG T T Hent, FTLAE M4 B TE, 2 SRR T BT 1 A 1 R AR
BB BEL T R R B, FTRAE M R T T E AR R R EE U E T
TR, DIEREN RS TR RE, MA—E R ERESR. EERITE LRARFE
F B R W A e, U RO U I A A T

5) KA 64 A BB R RBAME OSMA YRGS R AT B2, %
RY TAEAE 1.5~3.5 GHz , TEZERMR 2 GHz , REHLICH B FIAT I 18] B 43 51 A 2 15 4 R
Wk, FEFERF, B knax =5, INR = +32dB, X TIEH A DOA = 70°, Lk
R PASTA Ml GSO HE A K BT A M AIEE M AR R AT Z WA, 458 i T OSMA X
A SRR, ZEMS TN R W50 A RO 7 I B2 AT RERY, {HEXT 8 BT (N =8)
HIBS%ME, 7E INR =0 BRIRT, THRHFT TOHHEIR, RS EARMEEM EARME R 71
SRABVCSIEY, 38 S I8 SR 72 BE 55 7 el ) A (90°) Sy 70° AbRE B A, SDSP ik Fris 3|
F B 38 B SRR MV 7R S 0 BB A FRTE W ERRE (M —50 dB) mMTiE#H
(=32 dB) , i HE&Z 75 pit R (20°) .

6) ¥ SR EC SDSP AT MV 18 H 3 B B & 0 i AU A S A 2 8,
N =8 T H kmax = 1 BIIEOL, BFEMHARREMEE. T2 Nkl > 7.3 B, BUZUxTE
Z BT B THRIEIELL,  STSP(H PASTA) f1 MV A7, R BIBCRE &,
RGBT ARG, X2 e —NEERE.

SRR AAT AMETLRTE LR TTRE AR 222
AAT BOR B ZRYRR U ] AR AN E S B A S Ie o AUBAR, X Ra T ELAE DU AL RE THT 37
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AT E R RGN, HR— N REEN AR EMEAL BRI UG, 4R AEIL
falre, HAER LR BN ZE, Ry R, MARAI M. AwyUsERERer, REH
RS TR, XEE NTEMIW T Py B MO & A Ak, W WU B S5 15 B BT iU 4 HE. 3
WA, AAT HARMEREGIE, 7TUE—ERE LEUEEm BN, NiMER
TP JUAAT R B 4 SR FLARTET JUART e g 00 502 T 0, 3R G A U 15 3 AL AR T P J L AT B0
F S 2] B BN R SRR T BRI AT, AR IR 3 B R R L 43 A 1 R T R
VEA 2% . {3 B R BRI A AL REAME BT FEAL B A R 3 B AR AL, BUS R A BRI 5

M EE AR 1, F AAT HARMMEALRE UM B IEEH 258, FLARTH I BRIE
FAEEIRETH L KTERE NN, FHBEEER, ML AAT HARFME;
FHIRS AT R ESEENETE NS —3, XA AAT BT EFAR R IAGSOE
HE ST A S R FEEFRE; B R e/ NEE N, H—4 AAT BE R4
/N, AAT HARRENOEX FPAR{E.

BLHTE A AL B B IS A O AAT Balihl, T BRI £ st iy =443 4 (3D Focal
Field Distributions) . B F|EAER AAT BEMCULLEHOE, T i AR LAY I RARTE B /NI A2
X EFEN RS EET SN, HH AAT SRILELE RIS, X — 44 s 5w s
MR — MR 3 ST AR, BB, MBI AL T B EH . GRASPS &—
Al B TR I S R, W S S R S T B B AT 3 A 1),

LIl TICRA /A RIHY GRASP R 5| s S AR g s iy FAST #y £ Hr .
FAST ZESRIBLR T AL 300 A B il 49y i LA S B R AR AT BR EE LI, R & 2 A 3 ZWifk
AFENG AEHL T FAST300 KA 4T £ A BT 540 A, BHG B3 YR M 3 M A L.

0.47-0.4
(a)

B2 W ERASHFIEE (6 =0 deg, ¢ = 0 deg) 7RI MR I A 17 50
(a) WS AE, B dB; (b) WG4, B MEE

Ef, XOY PHEZIVIETE, ZHESMmyme il 3 A PR EE e A2
P (Z =0.5)), JUTEEFE (Z =0N), VAT A/2 P (Z =—05)) . HEIERIHEE
RATLER, X FEMAFOEL (B 2), MEEESH (REEMATEERNE) , RS
BV, ARG HABRE SR, N T A RN &R, RIS I BEAEDE 5
ARG, MO LECT-H A T 2 BB, BRI A e, R R AT RT LAF B
/R Vivaldi BT RN B T2, ML/ A T-HE {5 15 BT A2 AU T —3%, TRALK
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KRR, B AR T RS H-F- i, LA R 2 BEAR A O 22T

ME 3 FTLAE N, T8V MAAGHES T, SPmME e A/2 P L, X3

R R Ai, FEERTE AT A/2 0 L ARG AT R B T3 — . S35
I8, U BT A AT HT A/2 FHEAEAEE. P AR 2 R i AL

0

B3 R ERASHFRIE (0= 0.056 6 deg, ¢ = 45 deg) FERRA{MHITHY I A L
(a) WGphHNME, Bl dB;  (b) WgpMIfIAe, 6L MK

BREET AAT AR TE SRR, Hi THME 257, ERR TR

SR, B R AN A B B S — SRR P R e LY L (EURREE R T AR
REERE, AAT R H@m 2V B, B2 7L mdimgEmm e
8T8 SO ST S5 P B B Y T RE RIS
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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



