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AHHOTauuA - PaccMOTpeHo B/iMsHWE (Pa30oBbIX OWMOOK Ha
oNyKTyaumio NOMOXeHNA (PoKasibHOro nATHA CHOKyCcUpoBaH-
HOI KpYyr/on anepTtypsbl.

|. BBeageHue

®nykTyaumMn UCTOYHWUKOB, BCerga npucyTcreylowmne B
peasibHbIX aHTEHHaXxX, BJ/IMAIOT Ha BCe WX XapakTepucTtu-
K. W3ydyeHue 3TOW npobriembl cocTaBnfeT npegmer
cTaTUCTUYECKOW Teopun aHTeHH[1l]. Mo3gHee pa3BuTas B
[1] Teopua ansa pganbHel 30HbI Gblla 0606LWeHa Npume-
HUTE/IbHO K JINHENHbIM aHTeHHaM W Ha 30HYy ®PpeHens
[2, 3], 3HAUMMOCTb KOTOpPON B MnocnegHee BpemsA cyue-
CTBEHHO MOBbICW/IACb M3-3a YBE/IMYEHUSA €€ MNPOTAXEH-
HOCTU, B CBSAI3M C POCTOM 3J/IEKTPUYECKUX pasmMepoB CO-
BPEMEHHbIX aHTeHH, 1 06ocTpeHusa npobsiembl SMC.

B HacTosawen pabote uccnepgyerca payktyayma no-
JIOXEHUA dokanbHoro NATHA cOKYCUMPOBAHHOW B 30HY
®dpeHena kpyrnon aneptypbl. POKyCMpoOBKa MNOMS B 30HY
®peHens ucnosib3yeTca B cUCTeMax C CUHTE3UPOBaHHOM
anepTtypoii, npu nepepade aHeprun CBY, B TeXHUKE aH-
TEHHbIX U3MEPEHNn, 6NMXHENH paguonokaymm u T.4.

II. OcHOBHasA 4yacCTb

AHTEHHa C Kpyr/noii anepTypoii umeeT paguyc J1
nosne BO36YXAEHWUS MMeeT paBHOMepHOe amnanTyaHoe
pacnpegeneHve v NMHEHO MNONAPU30BAHO. VIHTEHCUB-
HOCTb NOJS, CO3JaBaemMoro cokycCMpoBaHHON anepTy-

poin B Touke P((1dp?) 30HbI PpeHens, npu HaIMUUM

hykTyauuii dasbl ¢ TOYHOCTbIO [0 HECYLLECTBEHHbIX B
AAHHOM cfyyae MHOXUTeneil onpegensieTcsi COOTHoLWe-
HUEM
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uns, onucbiBawuiaa qaykTyauum asbl nonsa BO36OYX-
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Vfz - %R | X - paccTtosHue [0 panbHeW 30Hbl; I~

paccTosiHMe OT LeHTpa anepTypbl A0 TOYKM HAGMOAEHUS
“ (hOKYyCHOE paccTosiHMe COOTBETCTBEHHO.

Monaraetcs, uto (P(plAPl)- opgHopoaHas cnyuvaii-

Has PYHKUMS C HOpMasibHbIM 3aKOHOM pacnpegeneHus,
HyNneBbIM  CpeAHUM  3HayeHWeM U gucnepcueit
2

ac=a =const. KoapuuneHt koppenaumn nNpuHAT
rayccoBsoro smga

rfp= exp|- M2 +1'2- 2uu'cos(9i -pi)]/c2j,

roe € - paguyc KoppensiuMm B OTHOCUTE/IbHbIX €AUHU-
LUax, CBsA3aHHbIli C paguycom Koppensuum B abconoT-
HbIX eguHMLaxPo, cooTHoweHnem ¢ = p0/ 4.

Hannune ca3oBbiXx OWNOOK NPUBOAUT K PAyKTyayu-
AM (DOKaNbHOTO NATHa - (PAykTyayunsam MosIOXKEeHUA Tou-
KW ero makcMmyma WHTeHCcuBHOCTU nona (MWI). Tpwu
N3yyeHun qykTyaymii natHa owmnbku nonarakTcsa ma-
NbIMU, MOCKOJ/IbKY MMEHHO B 3TOM C/lydae MOXHO r0oBO-
puUTb 0 chopmumpoBaBLIEMCA B NPOLOJILHOM M3MeEPEHUN
PoKa/NbHOM MATHE HEe TOMbKO npw [TyOOKOM.

MonoxeHne Toukn MWI gna otaenbHOW peanusaymn
Nosis HaXo4UTCA NyTEM pelleHUs CUCTEMbl YpaBHEHMWIA:

Al oA 2} =0, ALY (MILL2[ O (1)

CooTHoweHns (1) no3BOAAKT HaWTU MNonepeyvyHoe u
npoaonbHOEe cMelweHnsa Touykn MUWIT oTHocuTesnbHO ¢o-
KanbHON Toukm (\[/ = 0?£ =0). O6GO3HAYMM CMeLeHNN

KoopguHatbl Toukn MWI1 yepe3 Ad T, ACST COOTBETCT-

BEHHO. lpu manbix Pnykryaumax dpasbl BeMUYUHbI 3TUX
cMeweHua manbl. lMpouegypa uX HaxoXAeHusa aHano-
rTMYyHa WCNOMb30BaHHOW nNpu onpegeneHnun yxoda Ha-
npasneHnsa rnaBHoro makcmmyma AH [1].

MOCKOMbKY OLINGKA Masnbl, TO MOXHO B (1) orpaHu-
YMTLCA 4Y/ieHaMW BTOPOro nopsfgka manoctu no d . Yuu-

TbiBasi OfHOBpPEeMeHHO ManocTb BenuunH AT n ACT,

Haxogum, pelwles ypaBHeHUA (2), criefylowmne BblpaxXeHus

®T = Fp(uAhi)e08(d-pi)n2Cuop (2)
's
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M

3ameTnm, 4to (2) coBnagaeT C MNOJIy4eHHbIM B [3]
BblpaXeHnemM A1 BesIM4YUHbI yXxo4a HanpasB/ieHuA rnas-
Horo makcumyma AH kpyrnon anepTtypbl B fasibHeil 30-
He, a NepBoe cflaraemoe B KBaApaTHON CKobKe Bblpaxe-
HUA (3) onpepenAaeT MOJIOXKEHUE T[/1aBHOTO MaKCcuMyma
MHTEHCUBHOCTU NOMSA B OTCYTCTBUE (ONyKTyauuin u OHO
coBrnajgaeT C NoJsiy4yeHHbIM B [4].

Avcnepcnn aTuxX Be/IMYNH COOTBETCTBEHHO PasHbI
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rae a -aucnepcusa (pasoBbiX OLIKOOK.
OTn BblpaXeHna cnpaBensiMebl Npu N6bIX C U Ma-

noix (x 0 < QL) paccToaHNAX DOKYCUPOBKMU.
Mpn manbIx C .
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Mpn c¢c-»0 wu c-»00 BennunHbl a2 un o02-*0. Pe-

3ynbTaTtbl pacyeTta aTux BenuyuH no (4) n (5) ona npo-
M3BOJIbHbLIX C MpepcTaB/ieHbl Ha puc. 1.

Kak BUAHO MX 3TOr0 puUCyHKa, BenuMuYMHa LU, OOCTU-

raet mMakcumyma npm c «0.9, a BenMynHa - npu

c«0.6. Makcumymsbl COOTBETCTBEHHO paBeH

0.68a a mMakcumym A2 3aBUCUT OT paccToAHUA (DOKY-

cupoBku %o0.

Avcnepcun peanbHbIX PUINYECKUX KOOPAUHAT TOUKK
MWI, To ecTb BenindnH O ” r onpependrTcsa COOTHO-

LHEHNAMMWU:
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Pe3ynbTaTbl NPoOBeAEHHOro uccnefoBaHUA NPuUroa-
Hbl MPU pasHbIX MexaHu3Max MPOUCXOXAEeHUs NyKTya-
LW, cooTBeTCTBYHOLWMUX NN6O aHcamb6neBoi nnMbo Bpe-
MEHHOW cTaTUCTUKe NopoXAaeMblX NGO BHYTPU aHTEH-
Hbl, ING6P HEOAHOPOLHOCTAMU Cpenbl, OHU MOTyT ObITb
Mosie3Hbl MPU OUEHKE peasibHbIX XapaKTepucTuK pasHbiX
POKYyCUPYHOLWNX CACTEM, UCNOJSb3YEMbIX B pagNOTEXHU-
Ke, ONTUKe, akKycTuke, 060OCHOBaHMU pasyMHbiXx Tpebo-
BaHWn K gonyckam, cTabu/ibHOCTU napameTpoB 3/1IEMEH-
TOB, BXOAALWMX B COCTAB 3TUX CUCTEM.
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Abstract - the phase errors influence on the focal spot fluc-
tuation of the focused circular aperture is considered.

I. Introduction

Sogrce fluctuations, which alwgys present in the real an-
tennas, have the influence on all their characteristics. The study
of this problem has been the subject of statistical antennas
theory [1]. Later developed in [1] theory for the far zone anten-
nas was generalized as it applies to antennas for the Fresnel
zone [2, 3].

In this paper the position of the focal spot fluctuation of the
round focused aperture in the Fresnel zone is examined. The Fres-
nel zone field focusing is used in the systems with the synthetic
aperture, at the microwave energy transmission, in the antenna
measuring technique, inthe short-range radjoloaation etc.

[I. Main Part

The circular uniformly excited aperture focused in the Fres-
nel zone is considered. It is known that phase errors result in
the focal spot fluctuations - fluctuations, of maximum intensity
position (MIP) point. It was supposed that phase errors are
uniform, submit to the normal distribution law. The correlation
coefficient is chosen an the Gaussian, the errors dispersion is

small (a <<1), The short focusing case - focusing distance
to the far zone rf <0.125 was considered . The expressions
for the angular and longitudinal coordinates dispersions of the
MIP point (a2 and a2 accordingly) which are accurate at any

correlation coefficient values are received. Dependences of
both dispersions from the correlation coefficient have clear

maximum. The maximum c? is observedat ¢ « 0.6, and c®

-at c* 0.9. The maximum value of the g” depend on the
focusing distance and grows with its increasing. The maximum
(T = 0.68a does not depend on the focusing distance. It is

found that at ¢ << 1 longitudinal dispersion can be both more

2
and less angular and at ¢ » 1 always <jxv »

Ill. Conclusion

Results obtained are suitable for the different mechanisms
of the fluctuations either to the ensemble or temporal statistics
which generated either within the antenna or medium heteroge-
neity. These results can be useful at the estimation of the dif-
ferent focusing systems real descriptions used in the radio en-
gineering, optics, acoustics, justify of the reasonable require-
ments to the tolerance, parameters stability of the elements
entering in the structure of these systems.
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