Paguodusuka u paguoacrponomusi. 2013, T. 18, Ne 2, ¢. 169-175

ITPUKJIATHBIE ACITEKTbI
PAIIMOACTPOHOMMMN,
PAIIMOPU3NKUA U BJIEKTPOHUKN

VK 535.326:537.874

B. 1. BBIOHHUK, A. A. 3BATMHIEB

XapbKOBCKUI HallMOHaNbHBIN yHHBepcuTeT uMeHu B. H. Kapasuna,
1. CBoOoxsl, 4, . XapekoB, 61022, Ykpanna

E-mail: vladdal@gmail.com

MUMUKPHUA OBBEKTOB C UCITOJIb30BAHUEM
IHOAXOJA TPAHCOOPMAIIMOHHOMU OIITUKA

Tokazana 803MOACHOCb CO30AHUSI AHUZOMPONHBIX OUINEKMPUYECKUX NAAuell, KOmopble 00ecneyusaion NOKPuImMoMy UMy meuy
MUMUKPUIO ROO meio Opy2oll (hopmbl, MAaK 4mo OJis 6HewHe20 Habndameis NOKpblnoe makuM niauom meno 6blisioum Kaxk
meno opyeoil hopmel. [Ipedcmagiena MemoouKa KOHCMpYUpOSaHus Niawel MUMUKPUU ¢ UCIONb308AHUEM NOOX00a Mpancgopma-
YuonHou onmuxu. [IpodeMoHcmpuposano, Ymo MamepuaibHble napamempsl 6 MAakux NIAUAX MUMUKPUU UMEIOM HECUH2YISPHbLIL
xapaxmep. [Ipogedeno uuciennoe MoOe1uposane naauels MUMUKpUl u npousgeoena oyenKa P@ekmusHocmu ux pabomol.

Kniouesvie cnosa: uialy MUMHKPUH, KOOPJMHATHAS TPaHC)OpMALUS, YUCICHHBII METO

1. Beenenue

Co3manuio Iiame HeBUAUMOCTHU C UCIIOJIb30BaHU-
€M T0/1X0/1a TpaHC(HOPMAIIHOHHOHN ONTHUKH MOCBSIIIIE-
Hbl MHOTOYHCIICHHBIE pa0oThI, HAYMHAS ¢ padoT [1]
1 [2]. JlaHHbI# mogxoa 0CHOBaH Ha (haKkTe HHBapUAHT-
HOCTH (hOpMBI ypaBHeHHI MakcBeIIa OTHOCUTEIBHO
KOOPJIMHATHBIX MPE00pa30BaHU, IPU 3TOM H3MEHE-
HUE MaTepHaJIbHBIX [1APAMETPOB ONpPEAETSAETCS BU-
JIOM 3THX MpeoOpazoBaHuii. OCHOBHBIE YCHITUS HC-
ciemoBaTesield ObUIM COCPEIOTOYEHBI HAa PEIICHUH
aMOWIIMO3HOW 3a/1a4¥l TIOJHOTO COKPBITHS Tella OT
BHEIIHETO HAOMIOAATENS, T. €. JOCTHXKEHUH MOJIHOM
HEBUIUMOCTH.

Pa3zpaboTrka Takux miamei compsiKeHa C pe-
IIEHUEM psijia IPoOIieM, OAHON U3 KOTOPBIX SBIISET-
csl mpo0JieMa CUHTYISPHOCTH MaTepUANIbHBIX Iapa-
METpPOB.

B paGore [3] Obuta mccienoBaHa HECHHTYISP-
Has KOOpJWHATHas TpaHChopMarus, Mpu KOTOPOH
Ha BHYTPEHHIOIO TpaHUIly IUIalla OTOOpakaeTcs
HE TOYKa, a WIMHJP MAJIOTo paanyca (OKpyXKHOCTh
JUTsL IByMEPHOI 3a1auh ). Takoi HECHHTYIISIPHBIH TLIa]
He o0ecreyrBaeT MOJIHOM HEBUINMOCTH, a TOJBKO
CHIDKAeT BEIMYMHY PACCEsIHHs OT HJICATbHO TPO-
BOJAIIETO MWIHHIPa 0OIbIIEro pagnyca (KOTOpbhIi
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OH MTOKPBIBAET) A0 BEIMYHUHBI PACCESHUS OT UACaTb-
HO NPOBOJSILIETO IUJIUHJIpPA MEHBIIEro pajauyca
(0T KOTOpPOTO MPOU3BOAUTCS TpaHChopmartus).

Bo3Hukaer Bonpoc, BO3MOXKHO JIM CO3/IaHUE T1a-
112, KOTOPBIM 00SCIIEYUT MOKPHITOMY UM TETy MH-
MHUKPHIO TIOJ] T€JI0 APYroit Gopmbl, Tak 4TOOBI JJIst
BHEIITHETO HAOIIONATENsI TEJIO, TOKPBITOE TUIAIIOM,
BBITVISIZICNIO KaK TEJO JAPYTOi (hOpPMEI.

B Hactosmielt paboTe MpOoAeMOHCTPUPOBAaHA BO3-
MOJKHOCTh CO3JaHUs TaKUX IUIAIEH — IUIaled MU-
mukpun. IIpeacraBneHsl pacueTs! IUIamiel, odecre-
YUBAFOIINX MUMHKPHIO IIAJIMH/PA KBAJAPATHOTO CeUe-
HUS 101 KPYTOBOM M KPYTOBOI'O IIMJTMHPA MO/ IMITUH]IP
KBaJ[PaTHOTO CEUCHUS (IBYMEPHBIC 3a1a4M).

2. MeToauKa KOHCTPYMPOBAHMS ILIAmel

[Ipu xoopauHaTHOW TpaHChHOPMAIIUK KOMITOHEHTHI
MaTepUaTbHBIX ITAPaMETPOB B TPAHC(HOPMHUPOBAHHOM
cHCTeMe KOOPAHMHAT CBSI3aHbBI C KOMIIOHEHTAMH Mare-
PHAITBHBIX TAPAMETPOB B UCXOIMHOW CUCTEME KOOPIH-
HAT CIEAYIOINIMMH COOTHOIIEHUAMU (cM. [4]):

,_JeJ! ,

T
g€=—-", [ W
det(J)

~ det(J) )

rae J npencTasiseT IKOOMaHOBY MaTpHiLly Tpancop-
MalH{, COCTOSIIIYIO U3 3JIEMEHTOB BHIA
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KOTOPBIE MPEACTABIISIIOT COOOH MPOU3BOIHYIO TPAHC-
(OpPMHPOBaHHBIX KOOPAHHAT MO UCXOIHBIM KOODIH-
Haram,a J ' — TpaHCIOHHUPOBAHHYIO AKOOHAHOBY MaT-
puiy. MarepuaibHble TapaMeTphl € U |L B BEIpake-
HuH (1) npenmnonaraem paBHbIME 1 (cMm. [5]).

OJeMeHTHl SIKOOMaHOBOW MaTpHLBl MOTYT OBITh
MOJTYYCHBI KaK aHAJTUTUYECKH, ITyTEM OTIpeIeTICHNUS
B SIBHOM BHUJIC 3aBHCHMOCTU MEXJIY MCXOIHBIMH U
TpaHCHOPMHUPOBaHHBIMHU KOOPAWHATAMH, TaK U YUC-
JIEHHBIM METOJIOM.

Jis KOHCTpYHpOBaHUS TUIAlle MEMHKPUU MBI
UCTIONIb3YeM KOOPAWHATHYIO TpaHCc(opMaLuio, Mpea-
craBieHHYy0 Ha puc. 1. [Ipu Takoii Tpancpopmariiu
BHYTPEHHsS IPAHKIIA @ OTOOPAKAETCs Ha a’, a BHe-
wHsg TpanuMna b orobpaxaercs Ha b’ (T. e. cama
Ha cebs). Temeps HaM HEOOXOIUMO HAUTH 3aBUCH-
MOCTb MEXKIY HCXOJHBIMH U TpaHC(HOPMUPOBAH-
HBIMH KOOpAMHAaTaMu. {151 3TOTO MBI UCHOIB3yEM
YHCIICHHBIH MOIXO0/T, OMMUCAHHBIN B paboTax [5], [6].
Crnenys [6], 3anumeM ypaBHeHue Ilyaccona, koro-
pO€ BMECTE ¢ IPaHMYHBIMHU YCIO0BUAMU u'(a)=da’,
u'(b)=Db" Oymer XxapakTepHM30BaTh CBS3b MEXKIY
UCXOJHBIMU ¥ TpaHC(HOPMHUPOBAHHBIMHU KOOPIMHA-
TaMu B BUE:

S
2

a—>da
b—>b

a—>d
b—>b

6

Puc. 1. CxeMbl KOOpAUHATHOH TpaHCHopMarmu
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7 9 9 ),
—st ot = S uy,u);
ou; ou, Ouj
w'(a)=d, u'(b)="b;
rne u, (i=1,2,3) 0603HauaeT KOMIIOHEHTBI TPAHC-
(hopMHPOBaHHOM KOOPIUHATHOMN CUCTEMBL, & U, U,,
U, — KOMIIOHEHTBI [IepPBOHAYAIEHOIN HETpaHC(HOPMHU-
POBaHHO KOOPIMHATHOW CHCTEMBI.

Heobxomumo otmetuts, uto ypaBHenue Ilyacco-
Ha BMECTE C TPaHHYHBIMHU yCJIOBUSIMHA UMEET OeCKo-
HEYHOE MHOMKECTBO PELICHHH, COOTBETCTBYIOIIUX
pasnu4HbIM (YHKUUSAM-UCTOUHUKAM f; (U, Uy, Uy).
B nacroseii pabote Mbl npuHUMAaeM f; (4, U, , ;) = 0.

C uenpto n30eKarh CHHIYIIIPHOCTH PELLICHUH ypaB-
nenus Ilyaccona, ncnomnb3yercsi ”HBepcHast Gpopma
ypaBHenus Ilyaccona monoOHO ToMy, Kak 3TO cle-
JaHo B paborte [6], B BUjE:

az az az _ ror 2N,
au{2 + auf + augz u;, = f;(uy,uy,u3); @)
u(a’)=a, u(b’)=>b.

Pemast ypaBHeHue (2), MBI TOIy4aeM 3JI€MEHTHI
J

oOparHO# SIKOOMaHOBOM Marpuiel J; = U 3a-

1 i
TEM HaXOIUM IPIMYIO SKOOMaHOBY M&T%Lll/luy, Kak
=)

Junst pemieHust ypaBHeHHUsS (2) HaM HEOOXOIUMO
3a1aTh rpannynbie yenosus u(a’)=a wu u(b’)=b.
[MockonbKy BHEIIHSS TpaHMIIA II1ana OTOOpaxkaeT-
cs cama Ha ce0s, 3a/1aHie TPAHUYHBIX YCIOBHH CBO-
JUTCS K OIIPEJICIICHHUIO 3aBUCUMOCTH MEXKITY HCXO/I-
HBIMH U TPaHC(POPMUPOBAHHBIMU KOOPIMHATAMH Ha
BHYTpPEHHEH IPaHHULIE.

Paccmorpum cHavana 3a1aq9y MEMHUKPHH [FTHHPA
KBaJIPaTHOTO CEYCHUS O] KPYroBoi (cM. puc. 1, a).
[Mony4yeHnue yka3aHHOW BBINIE 3aBUCHMOCTH IS
ATOW 3ama4n WLTIOCTpHUpYyeET puc. 2. KBaapar 3nech
MpeJCcTaBIsieT cO00W BHYTPEHHIOK TPAHHUITY TUTaIa
MUMHKpPHH, HAa KOTOPOH JOJKHO OBITH 3a1aHO Tpa-
HUYHOE YCJOBUE B BUAE U =X, U, =), TIC U U
u, — KoopauHarbl Touku A’ B HOBOW TpaHchoOp-
MHPOBAaHHOM KOODAMHATHOM CHCTEME, X, H Y,
NPENCTABISIOT CO0OW KOOpPAMHATHI TOYKU A, a X
U y — KOOPAUHATHI Touku A B MCXOIHOM cHCTeMe.
EcrecTBeHHO, UTO NpU 331aHUH TPAHUYHBIX yCIOBHMA
KOODPJIMHATHI JI000H TOYKU, B TOM YHCJIEC M TOYKH
A’ Ha BHyTpEHHEH TpaHMIE, HAM HU3BECTHBI, U MO
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Puc. 2. OtoOpakeHHe TOYKH HAa OKPYXKHOCTH Ha TOYKY
Ha KBaJpaTe

STUM KOOPJIMHATAM MBI TOJKHBI HAHTH KOOPIMHATHI
TOYKH A.

Tak kak BBIITOTHsIEMasi HAMH KOOPAMHATHAS TPaHC-
(dhopmarust MPON3BOIUTCS BIOJIH PAIIYC-BEKTOPOB
MOJIIPHOW CHCTEMBI KOOPJAHMHAT, TO YIJIOBas KOOp-
JIUHATA MMEET OJJUHAKOBYIO BEIMUHUHY TSI TOUCK A
u A Mbl MOXEM 3alucaTh €€ 4epe3 JeKapTOBbI
KOOPJIMHATHI KaK

@ = arctg (y/x).

Ecnu paanyc OKpy>KHOCTH M3BECTEH, TO MBI JIETKO
HaxXoAuM X, U y; 1o popmynam:

X = peos(@),
» = psin().

[lepeiinem Teneps K 3aga4e MUMUKPUH KPYTOBOTO
HUJIMHApPA MOJ LMJINHAP KBaJpaTHOTO CEYEHHS
(cM. puc. 1, 6). Kak u B npensiaymeM ciydae, HaMm
HEOOXOMMO ONPENETNTh 3aBUCUMOCTh MEXKAY HC-
XOJIHBIMHU ¥ TPaHC(OPMHUPOBAHHBIMU KOODMHATAMH
Ha BHyTpeHHel rpanwuie (cM. puc. 3). st aToro ciry-
Yasg MBI HE MOYKEM HCIIOTb30BaTh TaKOW MPOCTOI MoA-
XOII, KaK B CITy4ae TpaHc(opMaruy OKpy>KHOCTH B KBaJI-
par, TOCKOJIbKY HaM He u3BecTHa JiinHa OA. Beinenum
4 obnactu (I — 1V), kak u3o0pakeHo Ha puc. 3.

B oOnactu I MBI HIeM 3aBUCHMOCTb KOOpAWHAT
ToukH A (x; ¥ ;) OT KoopauHar Touku A'. Auaino-
ruyHO noctynaeM u B obnactix Il — IV. [lonyuaem
CJICAYIOIINE PE3YJIbTATHL:

obmacte I — y, =x,tg0,

obmacte Il — x, =y, tg(n/2-9), vy, =a;
obmacts Il — y, =x,tgQ, x, =-a;

X, =a;

obmacte IV — x, =y, tg(31/2-¢), y, =-a.
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Puc. 3. OTobOpaxkeHHe TOYKU Ha KBaJpaTe Ha TOYKY Ha OK-
PYKHOCTH

3. YUncaennoe mMoaeMpoBaHue

UmnciaeHHoe MOIETMPOBAaHUE TIPOBOAMIIOCH C UCTIONb-
3oBanueM nporpammsl COMSOL Multiphysics, xo-
TOopas obecrneynBaeT peuieHne 3a7ad METOJOM KO-
HEYHBIX 2JIeMeHTOB. VccnenoBanacek 1BymMepHas 3a-
Jlada JIsl cityvas aJieHus III0CKoN E-noiaspu30BaH-
HOH BoJTHBL. B iprHImIIe, BBIOOP MOJSIPH3aIIN MOKET
OBITH IPOU3BOJIEHBIM. [IJTMHA BOJTHBI BO BCEX DKCIIE-
puMeHnTax coctapisuia 0.12 m.

Ha BHyTpeHHEN rpanumIie I1aIa rpaHuYHbIE YCII0-
BHA JUIS BCEX 3a7ad MUMHMKPHH UMEIOT BUJ:

U=x, U =" 3)
I7ie BeJIMYMHBL X; U ), OepyTCsl U3 COOTBETCTBYIO-
LIUX BBIPAKECHUM.

Ha Bremnen rpaHUIIC IUTaIla rPAaHNYHBIC YCIIOBUA
g 3aa4 MUMHUKPUNU UMCIOT BUI!:

u=x,

u =y, @

Pemas ypaBuenus Ilyaccona (uist 4 u u, Koop-
JIMHAT) BMECTE C TPAaHUYHBIMHU ychoBusimMH (3) u (4),
MbI HAXOJTUM CBSI3b MEX]Iy TPAHC(POPMHUPOBAHHBIMHU
Y UICXOHBIMH KOOPIWHATAMH, OTIPEIEIISIeM dIIeMEH-
ThI SIKOOMAHOBOW MATPHIIBI U 3aTE€M KOMIIOHCHTHI
JUAIIEKTPUUYECKOM U MAarHUTHON NpOHULIaeMOCTEH
(Myes Mo Moy My, €2)

[IpocTpaHcTBEHHOE pacIpeeieHne KOMIIOHEHT
MaTepHUaIbHBIX TAPaMETPOB JIJIs Ijlalla MUMUKPUU
MWIAH]IPA KBAAPATHOTO CEUCHUS 10 KPYTOBO# 1H-
JUHIpP TpUBEIeHO Ha puc. 4. HecnoxKHO 3aMETUTH,
YTO 3HAYCHHsI KOMIIOHEHT Mallbl (He UMEIOT CHUHTY-
JISIpHOCTEH).
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Puc. 4. HpOCTpaHCTBeHHOG pacnpeacsi€Hue KOMIIOHCHT MaTCPpHUaJIbHBIX MapaMETPOB B IJIAIE MUMHUKPUHN HUJIMHAPA KBaAPaTHOT'O

CeYeHHs I0J KPYyTOBOM

Ha puc. 5, a npencraBieHsl pe3ysbTaTbl pacyeTa
a0COJIIOTHOTO 3HAYCHUSI PACCESHHOTO BIIEKTpUYec-
KOTO IOJNs B JaJbHEH 30HE |E| MpU paccesiHUH
OT TIPOBOJIAIIETO KPYroBOTO IIJIMHAPA M MPHU pac-
CESTHMH OT IUIal[a MUMUKPUH IIMITHH]IPA KBaIPaTHOTO
Ce4eHus N0JI KpyroBoi uummHAp. Kpyrosoi nuivsap
umeeT paauyc 0.125 M, UHIMHIP KBaAPaTHOTO ceye-
Hus uMmeeT pasmepsl 0.25X(0.25 M, BHEIIHHMH pa-
nuyc miama cocrasisier 0.3 M. BuagHo, 4to B najib-
Hel 30He TuarpaMMBbl paccessHUS MPaKTUIECKH MOJI-
HOCTBIO COBMAJAIOT.

-3
|E|x10 ~, B/m

O O O — Kpyr. HHIHHAD

4r — — IJ1alll MUMHKPHH

Vron paccesnus, pan

AHaNOTHYHbIE JUarpaMMbl TIPU PACCETHUH OT LU~
JUHIIpA KBaJIPaTHOTO CEUCHHS W MPU PACCESTHUU OT
TUTaIa MEMUAKPYH KPyTOBOTO IIMITHHAPA IO/ IFITHHAP
KBaJIpaTHOTO CEYEHHUS IPEACTaBIeHbI Ha pHC. 5, 0.
[anaroras BotHa pacnpocTpaHseTcs: HEPIeHUKYISp-
HO OJIHOM U3 CTOPOH KBaipaTta. KpyroBoil mpoBoasImii
mHIp umeeT paguyc p = 0.125 M, nunuHAp KBaj-
paTHOIO CEUYEHUsT UMEET pa3sMephl (2p/ \/E)X(Zp/ \/5),
BHEIIHUH pafuyc miama paseH 0.3 M.

Bbeun mpou3BeieHb! OLIEHKH padOoTHI Mylamma Mu-
MUKpHH B OnmxHEH 30He. Ha puc. 6, a mpencrasme-

-3
|E|x10 ~, B/m

O O O —KBaap. HAWIMHIAP

— IUIal] MUMHKPUH

0 1 2 VYron paccesHus, pag
o

Puc. 5. [InarpaMMBbl paccestHUS] KpyTrOBOTO LMJIMHJIPA U TIIala MUMMKPHH LIMITMHPA KBAPaTHOTO CEYEHHS 110]1 KPyToBOii (@) 1
LUJIMH/IPA KBaJPaTHOTO CEYESHHS U IIJ1aIlla MUMHMKPUH KPYTOBOTO IIMIMHIPA 10| LWIIMHAP KBaAPATHOTO cedeHus (0)

172

ISSN 1027-9636. Paouogusuxa u paouoacmporomus. T. 18, Ne 2, 2013



Mumurpus 06veKmo8 ¢ UCHOTb3IOBAHUEM NOOX00d MPAHCHOPMAYUOHHOU ONMUKU

¥, M E_,B/M
1.0} 15
05 10
0.5
0 0

-0.5

-0.5
-1.0
-1.0 | -1.5

Y. M Ez’ B/m
1.0 /‘—'_'—_‘\‘_‘ ].5
05 1.0
0.5
0 0

-0.5

-0.5
—1.0
-1.0 —1.5

-1.0 -05 0 0.5
6

Puc. 6. PactipeneneHne z-KOMIIOHEHTBI 3JIEKTPUYECKOTO MOJISt BOIU3H HEaIbHO IPOBOASAIIET0 KPYTrOBOIO LIMIIMHAPA (@) ¥ BOIU3N
TuIan@ MUMHKPUH AJIMHIPA KBaJPaTHOTO CEYCHHS MO KPYroBoi (6)

HO paclpeaeieHue KOMIIOHEHTHI [TOJIHOTO MO IPU
paccesTHUH MII0CKOI BOIHBI OT KPYTOBOTO UI€AIBHO
MPOBOJISINETO IWIMHIPA, @ Ha pHC. 6, 6 — OT TUIaIma
MUMHKPHHY HeaTTbHO MTPOBOASIIETO IUIMHPA KBaI-
paTHOTO ceyeHus noj Kpyrooil. Kpyxouku Ha pu-
CyHKaX 0003HAYaIOT MPOU3BOILHO BEIOPAHHBIC TOY-
KM, B KOTOPBIX MBI OLICHWBAJHN a0COJIOTHOE 3Hade-
HUe E_-KOMIIOHEHTHI MOJHOTO MOJISl U a0COMIOTHOE
3HaYeHHE Z-KOMIIOHEHTHI PacCeSHHOTO MO, scEz|.
[lomydeHHbIe pe3ynbTaThl cBeeHBI B TaOM. 1.

AHanoruuHble pacnpeaeseH s Mos HOTyYeHbI U IS
CiIydasi WIMHPA KBAIPaTHOTO cedeHus (puc. 7, a)
U IJTala MUMUAKPUY KPYTOBOTO IIMIMHIPA O IIUHIIP
KBaJipaTHOro cedeHus (puc. 7, 6). Pe3ynbrarel Takke
MoMeIneHs! B Tabim. 1.

W3 Tabnuiipl BUITHO, YTO 3HAYSHUS KaK TIOJTHOTO, TaK
W PACCESIHHOTO TOJISL B BEIOPAHHBIX TOYKAX ITPHU pacce-
SIHAM OT TeJla, IO/ KOTOPOE MPOU3BOAUTCS MUMHUKPHS,
M OT IUIallla MUMHUKPHH COBMAJAIOT C TOYHOCTHIO
0 2—3 3HaKa MOoCJE 3amATOM.

y,M
1.0}

0.5

-1.0 .
-1.0

4. 3akiaoueHue

B Hacroseii pabote nmokazaHa BO3MOXKHOCTh CO3J1a-
HUS TUTaIa MAMUKPHH, T. €. TaKOTO IUIAIa, YTo IS
BHEIIHETO HAOMIONATEIs IOKPBITOE UM TEJIO IIPEICTaB-
JiseTcs TeqoM apyrod ¢Gopmel. Pazpaborana mero-
JIMKa pacuera TaKuX IUlalleH.

ITokazano, 4TO 3HaYE€HNE KOMIIOHEHT MaTepHab-
HBIX ITapaMeTPOB B TAKUX IUIAIIAX HEBEIUKHU U, Ta-
KM 00pa3oM, UMEIOT HECHHTYJISIPHBII XapakTep, 4To
B IIPUHIIMIIE OTKPHIBAET BO3MOXXHOCTH JIJIsI hU3HNIeC-
KHX DKCIIEPUMEHTOB.

[IpoBeneHO YnCIeHHOE MOJEIMPOBAHNE U aHAIIN3
paccestHusL OT IUIallle! MUMUKPUHM U OT T, MOA
KOTOpbIE NPOU3BOAUTCS MUMUKpus. [lomydeHHble
pe3yabTaThl MOKA3bIBAIOT, YTO JAMArpaMMBbl pacces-
HUS OT IUIAIed MUMHUKPHUH U OT TEJ, MOJI KOTOPbIe
MIPOU3BOANTCS MUMHUKPHS, IPAKTHYECKHU IIOTHOCTHIO
coBnagaroT. CpaBHeHHE aOCOMIOTHBIX 3HAYCHUH T10-
Jiel B IPOU3BOJIBHO BEIOPAHHBIX TOYKAX B OJIMKHEH
30HE TaK)K€ MOKA3aJI0 XOpolee COBIaICHNE.

Yy, M Ez, B/m
1.0 — 2
T
0.5 i 1
L)1)
/ i
of | ] 0
l ]
\ : { d
-0.5 _ o8 -1
N il
-1.0 T— -2
-1.0 -0.5 0 0.5 X, M

Puc. 7. Pactipenenenne z-KOMITOHEHTHI JJIEKTPHYECKOTO TOJISt BOIN3H HJIealIbHO IPOBOASAIIETO HVIIMH/IPA KBAIPATHOTO CEIEHMS (@)
M BOJIM3H TUIaIa MHUMHKPHHU KPYTOBOTO LIVIIMH/IPA MO LIVIIMHP KBAIPATHOT'O CEYEHUS 6)
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Tabauya 1. 3HAYEHUs Z-KOMITIOHEHT TOJIHOTO H PACCESTHHOTO OISt

R E.|,B/m ‘SCEZ ,B/Mm
Kpyrosoit nunmunap IInan MUMUKpUT Kpyrosoil uununaap [Tnamy MUMHKpHHI
1 1.27727519 1.27734398 0.31527009 0.31534726
2 1.29509793 1.29516546 0.32817156 0.32821206
3 0.70381577 0.70383814 0.30201414 0.30202870
4 0.97344040 0.97370425 0.28280327 0.28274917
5 1.22261672 1.22268252 0.35391356 0.35394050
6 1.03023504 1.02993840 0.31260506 0.31256159
7 0.62987135 0.62983476 0.43840168 0.43840242
8 0.89792832 0.89762113 0.36131904 0.36118453
9 0.82635042 0.82617330 0.30903323 0.30887866
10 1.03084186 1.03098828 0.27086460 0.27071315
11 0.90713525 0.90696492 0.31750006 0.31738175
12 0.62193042 0.62200133 0.38222939 0.38212276
13 1.21006800 1.21010575 0.28380647 0.28372038
14 1.19665730 1.19652716 0.25797322 0.25786517
15 1.13181228 1.13195768 0.31011842 0.31022286
16 0.55814900 0.55811623 0.50898769 0.50898575
17 0.96711699 0.96706013 0.35189340 0.35190306
18 0.29903347 0.29901463 0.89739704 0.89726708
unuuap KBaap. cedeHus IMTnany MEUMHKpUR Hununnap kBagp. cedeHust IMnany MUMUKpUR
1 0.63326499 0.63066557 0.63727195 0.64124544
2 0.67421368 0.67559091 0.42540529 0.42421413
3 1.06114650 1.05678416 0.12572735 0.12272155
4 0.87898267 0.87984356 0.12425387 0.12410331
5 0.81570858 0.81718900 0.23639334 0.23226591
6 1.12602958 1.12454161 0.13620971 0.13594152
7 1.34607980 1.34205903 0.34671791 0.34252700
8 1.07359316 1.07071913 0.17296934 0.17189225
9 1.00756167 1.00507618 0.14025211 0.13910685
10 0.92508354 0.92749720 0.12098482 0.11955333
11 1.04484051 1.04243530 0.15357032 0.15210210
12 0.87493085 0.87295329 0.22639335 0.22574787
13 1.01693442 1.01887640 0.15081336 0.15025389
14 1.14908342 1.14825756 0.14911121 0.14826381
15 0.89979651 0.90040392 0.29817651 0.29811291
16 0.68479390 0.68377260 0.49350101 0.49361931
17 1.11160624 1.11072051 0.34922469 0.34940690
18 0.34528173 0.34489487 0.79509170 0.79565284
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MIMIKPIA OB’€KTIB 3 BUKOPUCTAHHAM ITIIAXOAY
TPAHC®OPMAILIHOI OIITUKU

IToka3aHa MOXKINBICT CTBOPEHHS aHI30TPOITHUX AieNIEKTPpUY-
HUX IUTaIIiB, SIKi 3a0€3Me4yIOTh MOKPUTOMY HUMH Tily
MIMIKpIiO MiJ TiJIO iHIIOT GOPMHU, TaK MO AJIS 30BHIIIHBO-
ro crocrepirada MOKPUTE TAKMM ILIAIIEM TiJIO BUINIAJA€E
K Tino iHmoi popmu. HagaeTbest MeTonMKa KOHCTPYIOBAHHS
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IUTAINiB MiMiKpii 3 BAKOPHUCTAHHSM IiIX0Xy TpaHchopMamiii-
Hoi onTuku. IIpogemMoHCTpOBaHO, IO MaTepialdbHi Hapa-
METPH B TAKHX IUTAIaxX MiMiKkpii MalOTh HECHHTYIIIPHUI Xa-
pakrep. BukoHaHO yncenbHEe MOICTIOBAHHS TUTAIIIB MiMiKpil
Ta OI[IHKY €(pEKTUBHOCTI iX poOOTH.

V. I Vyunnik and A. A. Zvyagintsev

V. Kazarin National University of Kharkiv,
4, Svoboda Sq., Kharkiv, 61022, Ukraine

MIMICRY OF OBJECTS WITH TRANSFORMATION
OPTICS APPROACH

The possibility is shown to creation of anisotropic dielectric cloaks
which provide the bodies they cover with a mimicry imitating the
body of some other form which can be thus observed by the
outside observer. The technique of designing mimicry cloaks with
the use of transformation optics approach is presented. It is shown
that the material parameters in such a mimicry cloak are of a
nonsingular character. Numerical modelling of mimicry cloaks
is carried out, and their work efficiency estimated.
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