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VIK 621.396

BO3BYXIEHUE TOYEYHBIM UMITYJIbCHBIM HCTOYHHKOM
KOHYCA C [TPOJOJBHBIMHA INEJISIMH

A.B. Aptwox, B.A. Jopomenko, 0./, [lumyk

Xapobrogexutl HayUOHATbHGII YHUGepCUMEem paduosnekmporuxy, Xapokoe, np, Jlenuna 14, 61166
d Mocrynuaa B pegakuxw 12 man 2009 r

B pafore npoBefeHO HCCAEI0BAHME 321y BO3BYKIACHUS MMIYILCHLIM DATHATLHBIM UCTOYHHKOM nonydec-
KOHEYHOTO HASANLHO NPOBOASLIEr0 KOHYCA C NEPHOAHYECKH [IPOPE3AHHEIMY BA0NEL 00pajyIOWKX WeasMu. Pewenue
KOPPEKTHO MOCTABJICHHON Ha4anbHO-KPacBOH JEKTPOARHAMUYECKON 387a4H MPOBOIHTCA ¢ NOMOLUBLIO AHANHTHKO-
YMCNICHHOTO METOAA, OCHOBAHHOMO HAa MPMMEHEHMH annapata (yHKuui ['pHHa W MHTErpansHoro npeofpasoBaHus
Menepa-®oka. [TokasaHa IKBUBANEHTHOCTE UCXOMHOM 2NEKTPOIMHAMUYECKOH 3a024H 3201a4¢ PELICHHS CHCTEM JH-
HelHbIX anrebpanyeckux ypasHeHHH BTOPOro poaa (hpeironsMOBCKOTO THIA. TToNy4YeHsl aHATUTHYECKHE IPEACTAB-
NEHUS JUIS pelleHus H NPUBEAEHb] KPUBbLIE 3aBHCHMOCTH M0 OT YIJIOB PACKPbIBA KOHYCA W YTIIOBOH LIHPUHLL LIETH.

KIHOUYEBBIE CJIOBA: uMnynbCHbIH MCTOUHMK, KOHYC, TPOAOTLHLIE LENH, AHATHTHYECKOE pelleHue, YHC-

NEHHOE PeLIeHHE.

B nocneaHee BpemMs 3HAYMTENBLHO NOBLICHICE UHTEPEC K MATEMATHYECKOMY MONENHPOBAHHIO (PUIHHUECKHX
MpOLECCOB, CBA3aHHAIX C HECTALMOHAPHBLIM PACCEAHHEM 3/IEKTPOMArHUTHBLIX BOJIH Ha CJIOMHHbBIX 00BEKTAX, KO-
TOpbIE LUPOKO MCNONB3YIOTCS B PANHOGH3UUECKHX M PATHOTEXHUYECKMX YCTPOHCTBAX U cuctemax [1-3]. Co-
BPEMEHHbIE MATEMATHYECKHE METOMbl HCCNEAOBAH KA 3a]1a4 HECTALIMOHAPHOTO PaccesHUA A NOBEPXHOCTEH CO
CAOMHOM reomeTpreit Gasupytotest B 0CHOBHOM Ha yucnenHom metone FDTD [2], a Takae TpaguLIMOHHOM Me-
Tomg ¢ npuBiedeHueM npeobpasoranus Oypse u npouesypoit ero obpawenua. TpyaHOCTH NPHMEHEHUA METONA
FDTD Kk peteHuio BHELIHHX IeKTPOAHHAMMYECKHX 3a0a4 CONPAXKEHBI C BLIMOMHUMOCTbIO yCoBHit Ha Gecko-
HEYHOCTBIO, B CBA3M C YEM 3a4aCTYI MPELIaraloTcs W UCTIONB3YIOTES nornowmatoiiye yenosua [3,4]. Hanuuue
Ha PacceHBAIOUIMX TejaX BEPIUHH M KPOMOK (KNHHbSA, KOHYCHI, 1IEJERbLIE CTPYKTYPhI) 3HAYUTENBHO 3aTPYAHAET
M HEpEIKO [eNAeT HEBO3MOMHLIM PEAH3aLUI0 alrOPUTMOB HA OCHOBE YHCIEHHBIX METONUB. Llgnsio naHHol
paboThl ABAAETCA PEileHHe MOJENLHOH HECTAUMOHAPHOMN 3a1auy PAcCEAHUS 01 TOYEUHOIO HCTOUHHKE HA KO-
HYCE C MPOOJbHBIMHU LIENAMH ¢ MOMOLUULLIO CTPOFOr0 AHATHTHKO-4HCIEHHOTO METOA], HCMOTb30BAHHE KOTOPO-
ro He npeanonaraeT BBEJEHUA MOTNOWIALIMX YCIOBKH M UCTIOAb30BaHNS TPOLEdypPbl 0OpaLLeHH,

IMMOCTAHOBKA 3AJAYU. METOJ PELLIEHHW A

ToueuHblit UMITYIBCHBIH MCTOMHUK 3MEKTPOMATHUTHOTO Mosis BO30YkIaeT rofybeckoHe bl KpyroBoH
TOHKMI HMieanbHO NPOBOAAUIME KOHYC £ ¢ NepHOAHYECKH NMPOPE3aHHBIMU BAONE obpasyoumx N lmeraMu.
YrioBas wupuHa wened d 1 nepuod koHudeckol cTpykTypel /=27 /N paBHbl BETHYMHAM ABYTPAHHBLIX YI-
N08, 06pA30BAHHBIX MIOCKOCTAMH, KOTOPbIE MPOXOIAT 4epe3 0Cch KoHyca 1 pebpa coceaHuX JeHT. Hanuuue ko-
HHUYECKOH NOBEPXHOCTH BHOCHT B 110J1€ MCTOYHHKA BO3MYLUEHHE, KOTOPOE M TPEDYETCs ONpeaenTs.

Bi(%, 6.9}

X
Br.6, @

Puc. . — OaHHOYHBIA KOHYC C MPOACIEHBIMM LIERAMH

JIns yno6eTBa peLieHHs 3TOH 31EKTPOAMHAMHMUECKOR 3a1a4i BBENEM CHEPHUHECKYIO CMCTEMY KOOpAWHAT
r.6,¢ ¢ HAYaaOM B BEPUIMHE KOHYca, B KOTOpoH KoHyc I 3ajnaetcs ypasnenuem @ =7 (cM. puc.l). Ina onpe-
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ACICHHOCTH BO3BMEM B KauecTBE HCTOUHHEA 371€ KTPOMErHUTHOIO [0JA 3ne[<rplfmecxuﬁ (Z = l) HITH MarHur-

M (¥ = 2) pannasbHBIi AMTIONb ¢ MOMEHTOM

BlEl (= N arld sis = (

PE(Ft)=M o(r=r) f(t—1,)
U pacnionoxkeHHbiit B Touke B(7, ), raoe S(F—T7,) - mensra-dynkuns, a f{t—t,) onpeneaseT 3aBHCHMOCTE NOMK
MCTOUHUKA OT BpEMEHH, NpudeM f(7—£,) =0, 1 <f, (MCTOUHHUK BKTIOHACTCA B MOMEHT BpemeHu ¢ =1, ). Cpena,
B KOTOPYIO MOMEIIEHBl KOHHIECKAs MOBEPXHOCTL M HCTOUHHK, ABACTCA OJHOPOAHOM, M30TPONHOH M CTALIMO-
HapHOH C HHICKTPUICCKOH MPOHUUAEMOCTRI0 & U MATHHTHOI NMPOHULAEMOCTBIO 4 . HickoMoe snextpomar-
wutHoe mosie E(F,t), H(F,f) B MPUCYTCTBHY KOHHYECKOH MOBEPXHOCTH M MCTOYHHKA YIOBJIETBOPAET ypaBHe-

HHAM NIaKCBEJ'[J'I‘d, KPagBOMY VCJIOBHEQO HA MEHTAX KOHMYECKOH CTPYKTYPbl, HAYabHOMY YCIIOBHIO H YCIOBHIO

OrPaHHH4eHHOCTH IHEPTHM.
HavanpHo-kpaesas a1eKTPOAMHAMUIECKAS 331442 B TAKOM NOCTAHOBKE UMEST eIHHCTBEHHOE pewerue [5],

KOTOPOE MpeICcTaBuM B BHIE _
E(F.0)=E,(F,t)+E (F,0), (1
H(r,ty=H,(F,0)+H (F,0), 2)
E(7,1), Hy(F,t) - mosme uctounuka, E(F.L), H’l (F,t)- nome, oBycJ0BNEHHOE NPHCYTCTBUEM KOHHYECKOH
CTPYKTYpsI (paccesnHoe rone). Jns pelieHus HAYATLHO-KPAEBBIX 38139 C KOHUUYECKOH reomerpueit yiodHo
ucrions3osath snextpuueckuit v 1 marnnTabit 0™ notesumansl Hebasn, yepes KOTOpEIE BBIPAKAIOTCA COCTAB-
asiowue nona [S]. [otenunanst Hebas, cTpykTypa KOTOpBIX aMaiorHdHa ¢TpykType monroro noas (1). (2),

YAOBAETBOPSLOT:
1) eonHOBOMY YpaBHEHMIO

(ﬁ‘-I_Tai;')UuJ(F, =-F9 (7,1), Fex,
a- at*
plE) (7 L & 57 _ = .
R __E'z.} ..(fr’ IJ :_..82.—,3#,3—.1_},.’1:"_;:5{: —n)f =ty s &= _:F :
2) HayanbHOMY YCIOBHIO
y avi:{.’
_ VM =0= PRREELE
3) KpaeBOMY YCIOBHIO
o<t (9
s | =o; (3)
an t ),

4) YCJIOBHIO OFPAHUYEHHOCTH SHEPTHU

2

a.U{ZJ 3 . )
IS +ve2[av <o, 02 Fny= v G0+ 02 Fn),
'

rae
M (54] 1

2=p =l s
drne *u*" R
MOTEHLIHAJ MCTOUYHHKA, u]‘/"’ (7,) - uckomslii notenuuan debas, COOTBETCTBYIOHIUH paccesHHOMY oo, 77(E) -

dynxuua Xesucafina, R={7~7,|. Beeactsue nenos3osanys ammapata dyHKLit ['puHa W HHTerpanbHbIX

o
U =

; fa-1, -1 Rme—t, -1
el o

npeoGpasosanuii Menepa-Qoxa [6] npeactasasem v'7(F,) B Buge

o aM'? r+r
vl“)(r,:):——-—’?n P
: s\

4frrr02£2_z‘u a
S iy | C(1/ 2= m+i7) pp
e -1 me frnggy, rrkm—._—,.___b(,l‘au(((l] 9, D , dr, 4
m;»( ) r:l. F(1j2+n£+£-,r) mr m.;r( Qﬂ} ‘g( ?‘) ()
D ()= [ ft—ty=2)P. s (chb(2))dz, chb(z)zﬁ;;i, )
rry

iy

a
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meal
P ( cos 9) e:’[m+nN

ea
4} Y2+iz bl
Z ‘xr.r:,nﬂn:, dr ] ,O < 6 & }’,
(1= m+al
a,yg-] R-]_fZﬂ'f (CGS ;V)
)
Um.r'r = (6)
< () Pi;;:—’fr ( cos 8} ilm+aNp
2 x:rl.fr-a-mu dz 1 L Y 6. <7,
H=mos m+n!\
d}"’t 1 -[,‘"+;r (—'COQ }/)

L

rae T'(z) -ravma-Gyrkums, P (cos @) -byrxuns Jlexanapa 1-ro poma, b - n3secTHble KO3(OOHULHEHTI,

LR

m y m
X2 -HEeH3BECTHbIe KO3DGHIMEHT, N =m0tV mo- Ommkalilee HeNoe HUCHO K ol -1/25v<]f2,

CreayeTt oTMETHTB, UTO WHTErpajibHOE npeacTasneHue (4), (5) nns noreduykana [lebas uenecoodbpa3Ho HCNOSTb-
30BaTh, HANPUMED, A4 AHANK3A BIEKTPOMATHUTHOrO Mofs B nepexoiHsix ofnactax. Jns usydeHus npocrpas-
CTBEHHO-BPEMEHHOTO pacTpeleseHus mojia B ciyqae ONM3KOr0 pacronokKeHHs WCTOYHHKA K BepllMHe KOoHyca
(Hanbonee MHTEPECHONO C TOYKH 3PEHUS NPAKTHUECKOTO MPHIOKEHUS), clenyeT nepeiitTh B (6) K MHTErPUPOBa-
HHEO BAOJIb MHUMOM OCH { [ =T ) M Pas/ioKNTh MOTYYEHHbIH HHTETPA B PAI 10 BblYETAM MOIBIHTErPATIbHOM
dyuxumn. TMpuseneM BUI It 0%’ NpH 0CECHMMETPUYHOM BO3GYXKIEHUH KOHYCA ¢ MPOLOMbHBIMH LUETAMH
(8, = r ) nocne nepexona K MHTETPUPOBAHHIO 110 MHEMOR OCH:
aip

Vo P 3 Hlee . dz’—l z _ .
BN = [f g ] J 4 P tcos UG @.00%,(ndp ()

¥.n= | fe-14-0Q,, (chb(2)dz,

o (chb(z)) -pynkuus Jlexanapa 2-ro pona. [ToastHrerpanbhas QyHKUMS B (7) UMEET B KAYECTBE M30IHPO-

“lEeir

BAHHBIX OCOOBIX TOUEK TOTEKO TOMock! yHkimK U %, koTopsie Haxomsres Ha ool Re /- TIpencrasnsem /%

B BHIIE
m
(6, 9)
1#4]
Gj
H TI0CJIE 3aMbIKAHNA KOHTYpa HHTerpHpoBaHus (7) B npasoii nomyniockocTd ( Re 4 > 0 ) komniekcHolt mrocko-

CTH WIMEHEHHA ﬁBpGMEHHOﬁ ‘ff HCMONIb3YEM OCHOBHYH TEOpEMY O BblHETaX [7], Bcnencreue yero noayvaem

le) (9 ) =

0.4

MpeacTaBleHus noTeHunana V" (F,r) nns nomHoro nona E, A B Bume paga

- 1x) -1
ap r+r, g d%
V(F ) = [ = § R, =2 \ L (cos Y . (2,7)
2?1"!’?"02 n ] a = a/:z G{z] =¥ d -l .f‘)-hﬂf :V At

dj

rae 4% - npocteie kopuu GyHkiuuu G :

= (8)

ﬂpu QCECHMMETPHYHOM BOSS}'?-K}.{BHI-‘IH KOHYCA C NpoaoNibHBIMHI HIEJIAMY 3NMEKTPHYECKHM palHalbHbIM IH-
nonem (Z’—_—I) npencTaBjeHHe s OIHOH M3 COCTaBMAILMX ANEKTPHHECKOro pacCessHHOro rojid 3alulIeTes

x
Gﬁ?

o=pE

Tak (8, =7 )
igm
S PP . A kil a[“ ] o
E, = 2?1'r2r02 ?]\I Iy = J;aﬂ; LGEU L=y _”2,,#[11(005/) _Erﬁ"’(f’r)J’ &)
an "

B cnyuae 6M3KOT0 pacroJOXKeHUs NCTOYHUKA K BEpLIMHE MOBEPXHOCTH (r, << 1, ry <r). a Takxe npu
U3yYeHHH MOBeAeHUS Mod BOAM3M BepuInHbl (r << 1, r<r, ) U3 psila yIaeTcs BbIIETHTh AOMHHHPYIOLIYIO MO-
Ay, koropas u GyneT OMpenenaTh MONe B KakIOM U3 BBILUIEMEPEHHC/IEHHBIX CITy4aes.
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Hna E, | cocrapnsiolieit nosis npu rr, <<1 orpaHuYnBaeMcA MepBLIM UIEHOM pida (9) U HoTyyaeM OmHO-

MOIOBOE NMpUbNHkeHue

¥ i SOt _afe o sl 32 Ai‘}
E[n; ___an ’?Lf"tn ____J 32+ \fzv.ur, _(—/":TE_) P—mw‘ (cos ) X
2w a ]—'( rg )
d
ESL“(&@ N
x o mill F}l-;lr)n (I; f',fb),
iGm ety ot
dip "
i/
=ty S
Frl; (I r "E)) J f(t X 2) h(z, r, ﬁ;)da."', (10)

.f-ql"lrf“
™y (a e —5)
1}

a‘gt +rt g

Ja 2 =(r4n a2 =(r=1 )

3aBHCHMOCTb COCTABAAIOUIAX MOA OT BPEMCHHOI'Q [apaMeTpa [ B ciydae Oa3Koro pacronoxeHus He-

h(zrn)=

TOYHHKA K Bepluuue ( r, << 1) XapaktepHayercsa pyHKuuei F;f!’,_ (r;7,1,) (10), koTopas B cayuae BO3OYKACHUS
n

3-00pasubiv uMmyabcom umeet Bu ( f(¢—1,) =0(t—1,) )
h(t—tyri)

2 7. .53 A Hf
(a (0=t )op =y )

B nanoM ciiyuae BO3OYKACHUA MEKTPOMATHUTHOE MOJE BOJNM3M BEPUIMHEI KOHMYECKOH MOBEPXHOCTU BEAET

Fflll}J (f;r"’:ﬁ):

cefs clemyronum oGpasom:

ALl

rE‘I_I R ’H’Jr y r<<l, o=-12+ 4", pv —mlnu

Ans naxoxnenas Qynxunn U, (6) neoGxoaumo Halit HeussecTHbie kodppuunentsl x7) . Cuctema

mur

JUHEHHbIX anrebpanyecKix ypaBHeHHUIt BTOporo poaa dpearonbmosekoro Thna (CJTAY-2) mis Jrf“ wim, TTOTTYHE-

€TCA BCACACTBUE HCMONB30BAHHA KPAaeBOro yC10Bus (3), YCIOBHA HENPEPRIBHOCTH NOIA B LIETAX, & TAKIKE Me-
TOda conpskeHus [8].

HUCAEHHOE PELLIEHUE

B cayuae ocecumyeTpudHoro po3bysaeHus kKoHyca ¢ ONHOH wenbio (&, =7, N =1) nexTpuueckum pa-

; (¢h] "
OHATHHBIM THIONEM ( ¥ = | ) HEH3BECTHBLIE KOI(DPULIHEHTDI X, ABnAw0Tea peuieHue Takoit CITAY-2

(1D

4] n_ {n £ A0 L1 % D
R +D! Z( 1 1Pl [P, )+ P (u)]=DF?
Dm’ o
=1y Dli] i [P () + P, ()] +
i |’
2D (=D 3 (=1 pl eP VI ) + VD (0] -240 =0, n=1,2,... (12)
n=l
roe
) T(l/2+it—n)
DIUT' - & P ) P i _{1,.:1 g YA T i
ir Chm —Ia’2+r:(co‘5/) —H'2+f'.l.'( COS?)! D;r ( I) Chﬂ"r I‘"(1/2+n‘+n) _“uW(CUSY)Pu —gt( ('OS;VJ:'
(=" char T(1/ 2 +it+nN) 1

aN

Nln|(1-£")= _ : 7 )
wsiny  T(1/2+it—nN) P, (=cos )P, . (cos ¥)

d
rie u =—cosE, a dyuxunn V7' (1) onpeaenenst s [9].
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Hucnenuoe pewenue CJIAV-2 (11), (12) ¢ yuetom BbIGOpa Nopsmka yceueHus wis COOTBETCTBYIOLHX Na-
pameTpoB 3a1a%H MOKHO MOTYYHTh C MOMOLIBIO METOAA PEIYKUHA (MaTPUUHBIH ONEPaTOp CHCTEMBI SIBIASTCA
BIOJIHE HETPEPBIBHRIM). HyIH oTipenesnTens cucrembl COBMENAIOT ¢ KOPHAMMU ypaBHeHus (8). Ha pHc.2 npuBe-

Al
[EHa 3aBUCHMOCTD 3HAUSHUS ;.zé) OT LUMPHHBI [IENH NIPH PAsIHIHBIX GUKCHPOBAHHBIX YINAX PACKPBIBA KOHYCA.

a P 1. 18@ =W =@ aEe

Puc.2. — 3aBucuMocTs 3HaYeHus ;2{()') KaK GYHKOHK WHpHHB wean d
I1% Pa3MHHBIX YIIIOB N0JYPACKDBIBA KOHYCa .

Hnst w3yveHns NpOCTPaHCTBEHHOTO PACHPEaENeHHS 3MEeKTPOMArHUTHOTO NOJIS NPH BO3GYKAEHUH CTPYK-
TYPbL KOPOTKHM HUMITYJILCHBIM CHIHAIOM BOMBLIOH HHTEPEC NPENCTABIAIOT Pe3YIbTATE HCCASNIOBAHNA NEKTPO-
AMHAMHYECKO 3aa4H B Ciryyae BO30YkIEHHS MOBEPXHOCTH 3-00Pa3HBIM KMITYTCHBIM HCTOUHHKOM.

E‘g 16

1

=40 o

T T
100 105 1,40 115 120

Puc. 3. - 3asuenvocts K, ot & =at/(r+r,) npr pasmuanuix suavennsx ¥, d =7/6.
Ha puc.3 npuseneHa 3aBHCHMOCTb pacnpeneneHus COCTaBAAIOLIEN Pacces HHOMO KOHYCOM € OLHOM LUeNbio
anekTpudeckoro nons E,, B ciyuae BO30YXAEHHA 8 - 00pasHbIM 3JEKTPUYECKUM pagualbHelM guronem. ITo

OCH OPAMHAT OTKNAMBIBAIOTCS 3HAYeHUA E, , a no ocu abcuuce — 3HaueHus mapaMerpa & = ar/(r +r, ). Cneny-

_ €T OTMETHTB, YTO 3HAYEHHE MOCIEIHEro OMNpEee/IfeT MOJOKEHHE BOHOBOTO GPOHTA MO OTHOIIEHHMIO K TOUKE
nabmonenus. Tak, npu & =1 BONHOBOH (PPOHT HAXOIMTCA B CAMOM TOYKE HABMIOAEHUS, & M0 Mepe YialeHus

BOJIHOBOIO (prHTa OT TOUKH HAaOIIOAEHUS BEIHYHHA § YBEJTHYHBAETCA, NPEBLILIAA SOQHHHLLY.

—e— = 10730
—a— d= 307180
1 ff —h— d=B0 150
a 4 !v—v—d=3561‘:|’180

Puc. 4. - 3asncumocts £, ot & npu pasauaubx QHKCHPOBAHHLIX 3Hauennsx &, y=7m/ 8.
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[To kpuBBIM, NPUBEISHHLIM HA PHC 3 M COOTBETCTBYIOUIMM PA3IMYHBIM YriamM [OTYypPacKpbiBa KOHYCA }
NpY MHPHHE Weld 4 =77 /6, MOXKHO CyAUTs 00 M3MeHeHHH 3HadeHus E,, npy yJaneHWH BOJHOBOro (GpoHTa

OT To4KY HaOMOTEHIST U YBEHYSHUN YIIA [TOJYPACKPLIBA KOHYca. B criyyae yMeHbIUEHHA YIia NoaypackpbBa
KOHYCA YMEHBIIAETCA i PACCESHHOE MM IO NPH OMHOM H TOM 7K€ 3HAaYEHHH mapameTpa & .

3aBHCHMOCTE 3HAUSHHS COCTABMAIOLIEH ES.I OT MapamMeTpa 4§ I pasiHYHBIX (bHKCHpOB&HHb[X 3HA4YeHH i

YIIOBOH WHPUHBL d 1WENH JaHa Ha puc. 4 (Todxa HaOMASHHA HAXOOMTCA B IUIOCKOCTH, ApOXOoIAlLeH dyepes
OCb KOHyca W weny). M3 puc, 4 BUIHO, UTO C paclunpeHueM weny abcomoTHas BeIUYMHa cocTasasAre £,

YMEHBIIASTCH, YTO COINACYETCA € ACHMMTOTHYECKUM PELIeHHEM, MOTYyUeHHBIM TA Y3Koro kouyca s [10].
JAKTHOYEHHE

B pabote npoBefeHo uccien0BaHUE MOEbHOM 3a1auK BO3OYKICHUA UMIYTBCHBIM HCTOUHUKOM KOHUYE-
CKOl MOBEPXHOCTH € EPHOAMUECKH MPOPE3aHHBIMU BIOAE 00pa3yOWKX wensmi. PelueHue cooTBETCTBYIOLIEH
HauaNbHO-KpaeBoH 3a1a4yy MaTeMaTHueckKoH QH3UKH NPOBOLUTEA C IOMOLILE) CTPOTOTO AHATHTHKO-UHCIEHHOTO
MeToaa, 0a3HpyIOWerocs Ha MpPHBJICHSHHH WHTErpanbHeIX mpeodpasoeanuii Memepa-Doka ¥ METOAA 3agaqu
conpsmkeHud. [TomyyeHsl npeacTapleHud Iist pelieHis B MHTErPAILHOM BUAE, & TAKKE W B BHIE pala NpH oce-
CHMMETPHYHOM BO30YKIEHUH HEIAMKHYTOrO KOHYCa BO BPEMEHH O -00pa3HBIM INMEKTPUYECKUM PaTHUATBHBIM
aumoneM. B crmydae GiM3IKOro pacnoniomenus HCTOYHHKA K BEpPIUIMHE KOHYCd NpHBEAeHbl 0IHOMOLOBBIE TPH-
OnwkeHUs LA pelueHus, yIoOHsle AIA aHalK3a NPOCTPAHCTBEHHO-BPEMEHHOTO paclpeelieHs JMeKTpoMar-
HUTHOTO moniA. Ha ocxope HaliaeHHOTO pelleHus H3YHEHO MOBEXeHHe moJf BOJIM3H BEPLUIMHBl KOHHYECKOH
CTPYKTYpbl. B ciayuae ocecummerpudHoro Bo30yKIeHHS KOHYCA C OJHOM LENbI0 NPHUBEIESHBI KPUBBIE 3aBHCH-
MOCTH BEJIHYWHBI OIHOH U3 COCTABIAIOUMX MTEKTPHUECKOrO MONL OT NapaMerpa, CBs3aHHOrO CO CTENEHBIO yia-
JIEHHS BOJIHOBOTO (DPOHTA OT TOUKM HAOMIOAEHHA TPH PasIHYHbIX QUKCHPOBAHHBIX 3HAYEHUAX UWHPHHBL WEITH U
YITIOB packpelBa KoHyca. [ToayueHHsle B paboTe pe3ynbTaThl MOIYT ObITh HCIOIL30BAHBI NPH H3YHEHHH CBOHCTB
U MPOSKTHPOBAHUM KOHMHECKUX IENCBLIX anTeHH, paloTaoliX B PEKHME NEPEUINYHEHHA KOPOTKUX HMOYIb-
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INFLUENCE OF APERTURE-ILLUMINATION LAW ON NEAR-FIELD CHARACTERISTICS OF
APERTURE ANTENNAS
E.E. Ovsyannikova, A.V. Shishkova, N.N. Gorobets
V.N. Karazin Kharkiv national university, 4 Svobody Sq, 61077 Kharkiv, Ukraine
E-mail: shishkova@univer.kharkov.ua, Nikolay.N.Gorobets@univer. kharkov.ua

On the basis of Hertz patentials the investigation of near-field reactive region of square aperlure antennas with various
aperture illumination laws has been carried out. The influence of the field amplitude distribution law in the aperture on the
extension of this region has been studied. The calcufation and analvsis of amplitude, phase and power radiation
characteristics, including reactive radiation power density, at the different planes in near-field region have been carried out.
The analysis of the criteria for estimation of near-field reactive region boundary has bean carried out.

KEYWORDS: clectromagnetic waves, reactive fields, aperture radiators, Kirchhoff technique, near-field, far-field,
amplitude distributions, phase characteristics, amplitude characteristics, reactive radiation power

ALGORITHMS OF THE PROCESSING SIGNAL FROM THE TRELLISED RECEIVER
FOR MEASURING OF THE LASER RADIATION CHARACTERISTICS
Kokodiy N.G., Pak A.O. '
Karazin Kharkiv National University, 61077, 4 Svoboda Sq., Kharkiv, Ulkraine

In this paper has been considered the development of the device for the measurement of the intensity distribution in the
beam of optical radiation. The algorithm of processing of a signal from the receiver of radiation is studied. The method of
measurement of the intensity distribution of optical radiation by the bolometric grid is offered. The developed algorithms for
processing a signal from the measuring converter and programs realizing them are checked up experimentally, their
serviceability is confirmed. The comparative characteristic of algorithms based on the transformation of Fourier and
transformation of Radon has shown an opportunity of their use in practice.

KEY WORDS: the laser, optical radiation, intensity, bolometer, direct task, reverse task.
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ARBITRARY FALLING OF WAVE OGN GRATE WITH
BY A SCREEN AND LAYER OF ENVIRONMENT
A.l.Adonina, R.R. Naumov, A.LSljusarev

Kharkov national university the name of B.H. Kapaau+a
- 61077.n1.Ceoboow, 4, Kharkov, Ukraine

A decision of the set problem is conducted in the exact raising without impos‘ition of limits on th‘e parameters of struclut:t,_

angles of incidence of wave, wave-length, parameters of environment. The variant of method of Riman-Giibert was.uscd_ for il
the case of the arbitrary falling of wave. A vectorial task is presented as a sum of two scalar tasks, proper satibsystems iI.lT.() |
which the system of equalizations of Maxwell is divided for E- and H-fields. A numeral account, resulted in _work as the

graphs, confirms assumption about physical reasons of existence of anomalies, as resonances between active spectral

accordions and own waves of the opened resonator which designs the explored structure.

KEYWORDS: grate, magnetodielectric, stream of power, method of Riman-Gilbert, resonator.

SINGLE CONE WITH LONGITUDINAL SLOTS EXCITATION BY AN IMPULSE POINT
SOURCE
AV, Artyukh, V.A. Doroshenko, Y.D. Shimuk

Kharkov National University of Radivelectronics, Kharkov, Lenin Av., 14, 61166

In this work the excitation of a semi-infinite perfectly conducting cone with periedic longitudinal slots by an
impulse radial source problem is investigated. The solution of the weli-posed initiai-boundary problem is found using
an analytically numerical method based upon Green function and Meler-Fock integral transforms applying. It is
shown that the original electrodynamic problem is equivaient to the one of the Fredholm linear algebraic equations
system of the second kind solving. Analytical view of the solution is derived and the graphs Hlustrating the field
dependence on the aperture angle and angle slot width are presented,

KEY WORDS: impulse source, cone, longitudinal slots, analytical solution, numerical selution.
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