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AHHOTANMSA

VkasbIBaeTcsi HEKOppeKTHOCTh nocTaHoBKH B cratbe JI.C. KoneBa u 1p. 3amaun o GopMHUpOBaHHHM BCTPEYHOW BOJHBI MPU
pacnpoCTpaHEHUH KOPOTKOTO JIa3€PHOTO MMITyJbCa B HEJIMHEHHOM Cpelie WM CBETOBOJE. B KOppEKTHOW MOCTaHOBKE IOJE
M3JIy4eHUs] Ha BXOJE€ B CpEdy HENb3sl pacCMaTpUBaTh KakK 3aJaHHOE M3-3a HAJIU4YMs T'€HEpUpYEeMOW B HEIMHEHHOW cpene
BCTPEYHOHN BOJHBI, XapaKTEPUCTUKN KOTOPOH JOIDKHBI OBITh UCKOMOHM BeTHMYHHOW. [IpH 3TOM 3BOMIOIMOHHON MEpeMEHHON
CJIEyeT CYUTATh BpeMs, a JUIS pacdyeTa BCTPEYHOW BOJHBI YJOOHO HCIOJNB30BAaTh arpOOMpPOBAHHBIN METON KOHEYHBIX
pasHOCTEH BO BpEMEHHON 00TaCcTH.
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Abstract

Problem statement ill-posedness in the paper by L.S. Konev ef al. devoted to formation of backward wave at short laser pulse
propagation in nonlinear media or fibers is specified. It is inconceivable in the correct problem statement to consider the
radiation field at the medium entrance as a given function of time due to generation of backward wave in the medium, when
the backward wave characteristics are target values. The proper evolution variable is time, and it is convenient to use the
adopted finite-difference time-domain (FDTD) method for backward wave calculation.
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B craree [1], kak ¥ B mpenpiaylieil pabote 3Toil rpymisl aBTopoB [2], aHanusupyercs GopMUpoOBaHUE
BCTPEYHOM BOJHBI U3IyUEHU IIPH PACIIPOCTPAHEHHH MPEAETHHO KOPOTKOTO JIa3epHOT0 UMITYIIbCA B HETMHEHHOM
OJTHOMOJIOBOM CBETOBOJI€. DTOM k€ TeMe TOCBSIICH U Psi/I MPEIIIeCTBOBABIINX paboT IPyTruxX aBTOPOB, YACTHU-
HO nuTHpyemsbix B [1]. Bo n3bdexanue HenopasyMeHHI OrOBOPHM, YTO pedb HJIET HE O CTaHAapTHOM (peHenes-
CKOM OTPa)KeHWH Ha rpaHHIaX cpeabl (3TOT (PaKTOp MOXKHO OCIA0HUTh, HAIIPUMED, MEPEX0IOM OT PE3KOW I'paHu-
bl pa3fesna cpel K pa3MbIToil), a 00 OTpaKEeHUH MMITYJIbca Ha HEOJHOPOAHOCTH B 00BbEME HETMHEHHOM Cpefbl,
MHIYyIUPYEMOH caMHM MHTEHCHBHBIM MMITyJbcoM. Ecim cam (akT reHepanun BCTPEYHON BOJHBI MOXKHO CUH-
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C.B. bubukos

TaTh JOCTaTOYHO HAAEKHO YCTAHOBJIECHHBIM, TO IOJYYEHHE KOJIMYCCTBCHHBIX JAHHBIX B YCIOBHSX PEaTbHOTO
SKCIEpUMEHTa MpeacTaBisieT uHTepec. OMHAKO IMOCTAaHOBKA 3aJa4d 00 SBONIOLWH MMITynbca B [1, 2] kapmu-
HaJlbHO OTJIMYACTCS OT NPUHATON BO MHOTHX IyONMKanMsAX MO 3TOH TeMe M MPECTaBIseTCS HEKOPPEKTHOH 110
U3J1araeMbIM HIDKE COOOPaKEHHAM.

Urak, npeacrasisromas GU3NISCKH HHTEPEC 3a/1a4ya COCTOUT B OMPEACICHUN CTPYKTYPBI MOJISI TIPH Ta-
JICHUX 13 BaKyyMa Ha CIIOW HEIIMHEWHOU cpernbl, 3aHnMaroIei oomacte 0 < z < L, UMITyIbca 3J€KTPOMarHUTHO-
TO M3ITy4eHUs. BU ONTHYECKON HENMMHEWHOCTH B JAHHOM CIIy4ae HENPHHIMITHAJICH. 3aJaHHBIMH JIOJDKHBI CITy-
JKUTh MaTepUAIbHBIC YPaBHEHHS CPEIbl M XapaKTEPUCTUKU M MPO(WIb UMITy/IbCa, MAIAIONIEr0 Ha MEPEIHIO0
rpanuiy cpeasl z =0 (magaromuii UMIYJIbC B BaKyyMe PaclpoCTPaHsETCs B TOJIOKUTEIBHOM HAIPABICHUH OCH
z). DTO OTBEYAET 3a/laHMIO NOJIS B HAYaJIbHBIH MOMEHT BPEMEHH, NMPEAICCTBY IO MOMEHTY HaJCHUS NMITYIIb-
ca Ha MEPEAHIO0 I'PaHHUIly CPEAbl, BO BCEM NPOCTPAHCTBE, TAaK KaK [0 MaJCHHUs MUMIIyJbca HA CPEely I0Jie B HEH
CUHTAeTCA OTCYTCTBYIOIIMM. MaTeMaTHuecKu — 370 3a1ada Komm (pemenne ypaBHeHH MakcBeia ¢ 3a1aHHBIM
B Ha4aJbHBII MOMEHT BPEMEHH pPACHpENeICHHEM 3JIEKTPOMArHUTHOTO TOJIs). DBOMIOLUOHHOM MEpEeMEHHOU
CITyXHT BpeMsl ¢{. UnceHHbIe METOIBI PEIICHNUS TAKUX 3314 XOPOIIO Pa3paboTaHbl (METOJ KOHEUHBIX Pa3HOCTEH
BO BpemeHHOM obmacti, FDTD — finite difference time domain), cm., Hanpumep, [3], mpuyem IS paccMarpu-
BacMOW OJHOMEPHOW IeOMeTpUH (B OJZHOMOIOBOM CBETOBOJIE IONEPEUHYIO CTPYKTYpPY MOJISI MOXKHO CUUTAThH
(buKCHpOBaHHOI) 33/1aua HEe MPUHAUICKUT K YHUCITY BEIYHCIUTEIBHO CIIOXKHBIX.

Teneps o mpemaraemom B [1, 2] anpTepHATUBHOM IOJIX0/Ie. B HEM 3BOJIOIMOHHON MTEPEMEHHOMN CITYKHUT
HE BpeMs, a IPOJOJIbHAsI KOOPAMHATA Z, U Ha BXoze B cpeny (z =0) 3amaroTcs 3Ha4EHUsI OIS U3Ty4EHHs, BKIIIO-
Yasi BOJIHBI, PACHPOCTPAHSIIONINECS B NPSAMOM (B IOJIOKHUTEIPHOM HAIPAaBICHUU OCH Z) M IPOTHBOMOIOKHOM
HaIlpaBJIEHHUX, BO BCE MOMEHTHI BpeMeHH. boiee TouHO, aBTOpPHI [1, 2] monmaraiot, 4To Ha BXOZE B CPELy BCTPEU-
Hasd BOJIHA BCE€raa OTCYTCTBYCT, UTO, 110 HAIIEMY MHCHHIO, A€J1aCT He(l)ﬂSH‘lHOﬁ MMOCTAaHOBKY 3aJla4u O reHepannu
BCTPEYHOU BOJIHBI.

[TponosnpHas KoopAnHATa z MOIVIa OBl PacCMaTPUBATHCS KaK IBOJIIOLMOHHAS, U 110JIe MOXKHO OBbLIO OBl 3a-
JlaBaTh Ha BXOJHOM I'paHHMIE CpeAbl B MPUOIMKEHUN OJHOHANPABIEHHOTO paclpocTpaHeHus u3nydeHus. Ho B
JTAaHHOH 3aj1aue, B KOTOPOil OCHOBHOM MHTEPEC MPEACTABIISIOT HIMEHHO XapaKTEPUCTUKU TeHEPUPYEMOT0 B HEJIH-
HEWHOH cpesie BCTPEYHOTO MMITYJIbCa, TIOCIIEIHIE, ECTECTBEHHO, SABJISIOTCS HE 33/JlaHHBIMHU, @ HICKOMBIMH, B TOM
YHCIie W HAa TPAHHUIE cpenbl. TeM cambIM, MOAXOA aBTOpoB [1, 2] He TOMBKO HE OTBedaeT (QU3MKE 33/Ja4d, HO H
JIOTMYECKU TIPOTHBOPEUHB.

Boo0mie roBopsi, KiItoueBoe MpeAroaoKeHue aBTopoB [1, 2] 0 TOXAECTBEHHOM OTCYTCTBHUH BCTPEYHOU
BOJIHBI Ha TpaHUIE HEJIMHEHHOW Cpeibl MOXKHO ObUIO Obl ONpaBarh, HO JAJISI COBEPIIEHHO APYrod 3amadu. A
MMEHHO, MOXXHO PacCMOTPETh CHTYaIHIO, KOTZa M3Jy4YeHHEe aJlaeT He TOJBKO Ha nepenHior (z=0), HO 1 Ha
3anHIO (z = L ) TpaHUIy (B MOCIIEAHEM cIydae BO BCTPEYHOM HarpamieHun). M mpu 3agaHHON opme «IIpsi-
MOT0» HaJarolero uMiynbca (Ha rpanuny z=0) norpeboBaTh ONpenesuTh Takyto (GopMy «BCTPEYHOIO» Ia-
JIAfOIIET0 UMITyJIbca (Ha TpaHuily z = L), 9TOOBI 3a CUeT NeCTPYKTHBHOW HHTepdepeHuun Ha rpanuie z =0
BCTPEYHOE M3JTyUEHHE OTCYTCTBOBAJIO ObI BO BCE MOMEHTHI BpeMeHH. OJHAKO Takas MOCTAaHOBKA 3aJadd Ipel-
CTaBJIIETCS SK30TUYHOM U HEIOCTaTOYHO 0OOCHOBAHHOM B paMKax HEJIMHEHHON ONTHKH.
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