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Bseoenue

B pabote [1] m3maractcs pa’HOCTHBIH METOX PCLICHHA YPABHCHME MAkKCBCIIA C NPHMEHEHMEM Pa3HOCTHOH
cxemal “push-pull” mepsoro nopsaka TOYHOCTH, KOTOPAf MO3BOMAET WCCNCIOBATH IPAIHCHTHBIC BOJIOKHA HA MaTbIX
PacCToAHHAX H m1¢pammonublc ONTHYECKHE 3 ICMCHTBI HECMOCPCACTBCHHO 3@ HX IUIOCKOCTBIO. PazHocTHBIA MeTOa
PEaNH30BAH 18 PELICHHs YpaBHEHKH MakcBe1a B IeKapTOBBIX KOOPAMHATAX B ciydae TE nonspH30BaHHOH BOITHbI.
B uacrosmeii crarbe NpeJcTaBIeHA Pa3HOCTHAS CXEMA BTOPOTO MOPEAKA TOMKOCTH MO BPEMEHM, KOTOpas ITO3BOIACT
COKpATHTb BPEMs PAcueToB 34 cueT 00.ce KPYNHOFO 1ara AMCKPETH3AuWH. [IpOBOIMTCA CPABHMTEIbHbIH AHATH}

TO4HOCTH PElUeHHA YpapHeHHit Makcseaa.

1. lHocmanoska 3a0avu o
PACRPOCMPAHERUYU U3 TYHEHUR

CyTh NOCTAHOBKM 3aJ3YH, MPHECICHHOH B paboTe
[1] cocTonT B caeayomeM: cpesa npeacTaBIfer codoi
TOHKHIT CT0H, pacmonoxcHHb B niockoctH (Y,Z), a
HYIYYEHHE HAMPABIeHO BAOIL ocH Z. B cayuae TE no-
JApM30BAHHOM BOJHBl YPaBHCHHS MakCBEn1a NPHMYT
BHI:
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paHCTBE, 1 - BpEMA, €& -AHNCKTPHYCCKAA MPOHHLAC-
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2. Cunme3s paznocmuoill cxemol
NOBLIIEHROZ0 NOPROKA MOYHOCHU
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OcnoBeIBadACh HA OOLEX MPHHUMOAX TOCTPOCHHA
cxeM ITucMena-Paxkdopaa M3nokcHERIX B [2], TocTpo-
HM HESBHYK) PasHOCTHYIO CXCMy. 3aNHIIEM CHCTEMY
PA3HOCTHRIX YpARHEHHH
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[10ACTABHE TPETHE YPABHEHUE CHCTEMBI (2) B Tiep-
BOE H HCTBEpPTOC BO BTOpPOC, TNOTY4HM Ppa3HOCTHRIC
ypaBHeHHa
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[MoncTasus Tpethe ypaBHenne cuctemsl (3) B nep-
BOC M YETBEPTOC BO BTOPOE, MONYYMM PA3HOCTHRIC
YPaBHEHHS
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KaueCTBC KpacBoro

TOpLEBOro

yCHOBUA
YCIIOBHA

E, =A(y)Cos(wt +%), rie A — #eHcTRATENBHaA

AMIUIMTYOA BOTHB B CKAIIAPHOM PHOIHKEHHHU.

Cxema (2), (3) annpoxcuMHpPYET KpaeBylo 3aJauy
(1) ¢ mOTpeuUIHOCTREIO ANMPOKCHMALMH O(AT Az, Ay).
JTO JOCTHraeTcd MCnons3oBaHueM ofeux npoekumi
nons H npw onpenenennn E™'*° u E™, uero ne 6bino B
cxeme “push-pull”,

3. Cpasnenue 3¢ppexmusnocmu
RpPedIONCEHHON cxembl 4 cxemsl “push-
pull”

[TpoBeneM OUEHKY OTHOCHTENIBHOR NOrPELIHOCTH
pelieHMs 3a0aYi pacyeTd MNPOXOWOEHHA MOl [0
BAKYYMHOMY BOJTHOBOLY € METAJUIMYECKHMH CTEHKaMH,
npeacrasnennoi B [1]. MorpeirHocTs onpeaeniM Kak
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Er(z y) - EP™ (2 y)
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Ha puc. 1 npencrapieHsl 3aBHCHMOCTH TIOTpeIl-
HOCTEH OT AMCKPETH3alWH [0 BPEMEHH [UIS CXEeMbl
“push-pull” u cxemsl, npencTaBieHHON B HacTOsINEH
cratse. At=A/(fc)

YncaeHHsle  IKCIIEPUMEHTEl TNIPOBOMIHCE TNPH
Ccle/yIOUTHX 3HAYeHUAX mapameTpos; =10"""c, d=3Mkm,
L=3mxm, Az=0.0058mkm, Ay=0.023mrm, A=IMKMm,
A=0.333.10", 0.166-10"%, 0.111-10"%, 0.0833-10",
0.0666-10"2, 0.0556:10™%, 0.0476-10"7, 0.0416-107,
0.037-10"%,0.033-10%c.
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JMCKPETHIALMAA 10 BpeMenH [

Puc. 1 3asucumocms nocpewtocmeit om cpemeni. TOHKaR AuRUA — ROZPEUIROCII PEUIEHUR C ROMOULDIO CXEMBI HOBBIERHOR
mounocmu no epemenu, ToACMUR JUHUA — NOZPEUILOCHb PeEeRUN ¢ ROMOUbIo cxemyl “push-pull”

Ouesnano, npH Menkoctu Bonee, yeM 20 otcue-
TOB MO BpPEMEHH, CXEMa MOBBILIEHHOTO MOPAAKA TOY-
HOCTH fBJIAETCA NpeAnoyTuTelbHOH, OTMETHM, 4TO Ha
pHc.| TIOTPEIHOCTE PEWIEHUA ¢ NIOMOLIBI CXEMBI TI0-
BHLILIGHHOTO TOPAJKA TOYHOCTH NO BPEMEHH MMEET
KBaJparHUHbIi XapakTep 3aBHCHMOCTH OT JHCKPETH3a-
LHH 10 BPEMEHH.

Zaxnwuenue

B pesynbTare NpoBeIeHHOTO BBINEH3I0KEHHOTO
YHCNEHHORO IKCTIEPAMEHT2 YNAnoch YCTAHOBUTE, YTO B
OTNHYHM OT MET0a, ONUCAHHOTO B [1], H3NOXEHHBIH
METON MO3BOJMN TMPAKTHYECKAW B 1BAa pa3a NOBLICHTHL
TOYHOCTh MPH COXPAHEHHH BPEMEHHBIX 3ATPAT.
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An algorithm of the second-order time-accuracy to solve the Maxwell equation

D.L.Golovashkin, A.A.Degtyarev!
Image Processing Systems Institute of RAS
'Samara State Aerospace University

Abstract

The paper [1] presents a difference method for solving Maxwell’s equations using a first-order
accurate “push-pull” difference scheme, which allows to study gradient fibers at short distances and
diffractive optical elements directly behind their plane. The difference method is implemented to
solve Maxwell’s equations in Cartesian coordinates in case of a TE-polarized wave. This article
presents a second-order time-accuracy difference scheme allowing to reduce the computation time
due to a larger sampling interval. A comparative analysis of accuracy of solving Maxwell’s equa-
tions is performed.

Citation: Golovashkin DL, Degtyarev AA. An algorithm of the second-order time-accuracy to
solve the Maxwell equation. Computer Optics 1998; 18: 39-42.

References

[1] Golovashkin DL, Degtyarev AA, Soifer VA. Modeling the waveguide optical radiation propagation using the electromagnetic
theory. Computer Optics 1997; 17: 5-9.
[2] Samarskii AA. Theory of difference schemes [In Russian]. Moscow: "Nauka" Publisher; 1989.



	00000132_1
	00000133
	00000134
	00000135

