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OBIIAA XAPAKTEPUCTUKA PABOTBI

AKTYaJIbHOCTb TeMbl HCCJICI0BAHUS

KBaHTOBBIE CTaHIAPTHI YacTOTHl HALLUIA MIUPOKOE NPUMEHEHHE B Pa3IMYHBIX
obnactax Hayku u TexHUkKH [1, 2]. [lepcrneKTUBHBIMH B HACTOSIIEE BpeMs SIBISIOTCS
pyOuueBble 4achl HA OCHOBE pe30HAaHCA KorepeHTHOro rieHenus HaceneHHoct (KITH),
oTkpbITOro B 1970-¢ rozsr [3, 4].

B cinyyae mnomamaHus KaXIOW CHEKTPAIBHOM COCTABIISIIOLIEW W3JyYEHHS B
COOTBETCTBYIOIIUE JIMHUM ONTHYECKOTO IMOTJIOMICHHUS, a TAK)KE NPU HAJUYUHA CHCTEMBI
aBTOIOJCTPOUKHN YacTOThl MOSBISIETCS BO3MOXKHOCTh CTAOMIIM3UPOBATH IO PE3OHAHCY
KIIH uacroty cBepxBbicokouacToTHOoro (CBY) reneparopa, mpeactaBisii 3Ty 4YacTh
yCTpOMCTBA B KauyecTBE CTaHJIapTa 4YacTOThl paauoauanazoHa. Crabunuzanus
ONTUYECKON YacCTOThI, HAIPUMEP, IO LEHTPY JIMHUU NOTJIOWIEHUS NPU HU3KOYaCTOTHOM
MOJYJISLMU YaCTOTHI MO3BOJISIET MTOJIYYUTh CTAHAAPT YaCTOTHI B ONTUYECKOM JHaIla30HE.

B Hacrosmee Bpems nns Bo3OyxkaeHus pesonancoB KIIH B pyOuameBbix
CTaHJApTaXx  LIMPOKO  MCIOJB3YIOTCS  MOBEPXHOCTHO-WU3IYyYalOIUE  Jla3epbl ¢
BepTUKaIbHBIM pe3oHaTtopoM (VCSEL), mMuHuatiopHble pa3Mepbl KOTOPBIX MO3BOJISIOT
HE TOJIbBKO CHHU3UTh YpPOBEHb 3HEPTONOTPEOJICHUS, HO M AT BO3MOYKHOCTb ISl
spdexturHON CBY MOAyIAIMM TOKA MHXEKIIMHM B IIMUPOKOM JHMAa3oHe 4acToT, B TOM
qHUclie U Ha 4YacTOoTe 4acoBoro mepexoma [5, 6]. OmgHako, HecMOTpss Ha pPabOTHI IO
TOJICTPOIKE ONTHYECKON YaCTOTHl M3IY4YeHHs] Ha IICHTP JIMHUM moriomeHus [7, 8],
IMpHHA CHEKTpa MOJ00HBIX JazepoB mopsaka 50 MI'm [9], T.e. oTHOIIEHHE IIMPHHBI
JIMHUM K ONTHYECKOM yacToTe mopsaka 107, 4ro He MO3BONSET CO30aTh HA MX OCHOBE
ONTUYECKUI CTaHAApT 4acToThl. JlMoaHBIE na3zepbl ¢ BHEWHUM pe3zoHaTtopom (IJIBP)
00J1a1aI0T CYIIECTBEHHO MEHBIICH HMIMPUHOW JIMHUM, TOPsIKa 10 ', 9TO TMO3BOJISIET
NepelTH K CO3MaHUI0 CTaHJAapTa YacTOThI, 3acCTaOMJIM3UPOBAHHOIO OJHOBPEMEHHO B
ONTUYECKOM U paauoauanasoHax. Bmecre ¢ tem y3kas smnus JIBP nossossier
MIPOBOJIMTH MPEIIU3UOHHBIC HUHTEPPEPOMETPUUECKIE U3MEPCHUS.

Crenenb pa3padoTaHHOCTH TeMbI HCCJIEIOBAHMS

Jlns co3maHWs OMTHYECKOTO CTaHmapta Ha ocHoBe pe3zoHanca KIIH Obwio
MPEAJIOKEHO UCTIONb30BaHue dpeMTocekyHaHoro sazepa (OCJI) ¢ camocuHxpoHu3anuei
MOJ, 4aCTOTa MOBTOPEHHSI UMITYJIbCOB KOTOPOr0 HANpsIMyIO MOKET OBITh MpUBS3aHA K
cBepxToHkoMy miepexoay S5S1/2F2-5S1/2F1 (6,835 I'T1) ocHoBHOro coctostHust D1
auHuu pyounus-87 na A=795 um [10]. Onnako, nockonbKy BkJag B oOpasoBanue KITH
pE30HaHCa BHOCSIT TOJIBKO T€ YacCTOTBHI, KOTOpBIE IONAJalOT B CIEKTP ONTHUYECKUX
NEPEX0/I0B, OTHOIICHWE CHTHAJ/IIYM TpH HaONIOACHUH pe30HaHca C ONTHYECKOH
Hakaukot @DOCJI Oyaer upe3BbIYAWHO HU3KUM, YeM, MO-BUAMNMOMY, OOBSICHIETCS
OTCYTCTBHE JaHHBIX 00 yCIENIHBIX IKCTIEPUMEHTAX B 3TOM HaIlpaBJICHHH.

CormnacoBaHue WIHUPUHBI CHEKTPA C MCHOJIB3YEMBIMU ONTHYECKUMH IMEpexodamu
MOET OBITh PEaJru30BaHO B JHUOJHOM Jja3epe ¢ BHemHUM pe3onaropom (AJIBP). Ilpu
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MHOT'OYAaCTOTHOM BO30yXJeHUU (KOT/a BKJIaJ B PE30HAHC AT OJHOBPEMEHHO
HECKOJIbKO Tap KOMIIOHEHT) MOJ00HBIM JIa3epOM 3aperUCTPUpPOBaHA CEpPUsl PE30HAHCOB
KIIH npu 3eeMaHOBCKOM paCLICIUICHUHM OJHOTO U3 CBEPXTOHKUX MOAYpPOBHEH
OocHOBHOTO cocTosiHus [11]. B aTtom ciydae, B OTJM4YME OT KJIACCHUECKOTO PE30HAHCA
KITH na yactore uacoBoro mepexoaa fo [3], pe3onanc Habir0qaeTCsS MPH COBMAIACHHUH
YaCTOTHI MOJYJISILIUM C YACTOTHBIM MHTEPBAIIOM MEXKIY 3€€EMAHOBCKUMU MOAYPOBHSIMMU.

B npencraBieHHON auccepTalMd  MCCIEIOBAaHbl METOABl  MOAYJISIIAU TOKa
WHXXEKIIUU JTUOJHOTO Ja3epa ¢ BHEIIHMM pe3oHaTtopoMm cBepxBbicokumu (CBY, 3-30
[Tu) u ouens Boicokumu yactoTamu (OBY, 30-300 MI'n). Takxke skcnepuMEHTaIbHO
MPOJIEMOHCTPUPOBAHA BO3MOXKHOCTh peructpainuu pesonancoB KITH npu Bo3Oyxnenun
OJTHOBPEMEHHO HECKOJIbKUMH IMapaMH CIEKTPaIbHBIX KOMIIOHEHT («MHOTOYacTOTHOE
BO30YkaeHue»). Mcnonb3oBanue JIJIBP, kak ObLI0 CKa3aHO BHIIIE, IO3BOJISICT MEPEHTH K
CO3JJaHHI0 KOMOMHHUPOBAHHOIO CTaHAApTa 4acTOThl ontudeckoro u CBY nuamna3zoHOB.

Henbro nanHoil paboOTHl SBIsAJACh pa3pabOTKa METOAOB YIPABICHUS CIIEKTPOM
U3JIyYEHUsl AUOJHOTO Jia3epa C BHEIIHUM PE30HATOPOM Jis BO3OYXKIEHHUS PE30HAHCOB
KOTE€PEHTHOTO TJICHEHHUS HAaCEJIeHHOCTH B pyouauu-87.

JInst TOCTMKEHUsT TOCTaBIEHHOW I€1M HEOO0XOIMMO OBLJIO PElIUTh CIEAYIOLIue
3aa4u:

1) Pa3paboTka W co3laHHE SKCIEPUMEHTAIBHONW YCTAHOBKH JUIS HCCIICIOBaHUS
CIIEKTPOB M3JIyYEHHS] NPU MOAYJISIIMUA TOKA WHXKEKUHMHM JTHOJHOTO JIa3epa C BHEUIHUM
PE30HATOPOM.

2) H3mepeHHE aMIUIMTY] CICKTPaIbHBIX KOMIIOHEHT npu CBY momymsiuu Toka
VHXEKIMU JUOJHOTO JIa3epa.

3) Peanuzanus MHOTOYAacTOTHOTO crekTpa m3nydeHuss npu OBY monmynsuun u
coBMecTHOM neiicteu CBY n OBY Moaynsinuu TOKa HHXEKIIUKU JUOJHOTO Jla3epa.

4) WccrenoBaHue BIMSHUS IapaMeTPOB MOJYJISIIMH Ha YIPABICHHUE CIEKTPOM
M3JIyYEHUS JUOJHOTO Jiazepa.

5) Peructpanus pezonanco KITH npu CBY Moxaynsmnuu 1 COBMECTHOM JCHCTBUU
CBY u OBY moayisiiiuy TOKa MHKEKIUU JUOTHOTO Jia3epa C BHEIIHUM PE30HATOPOM.

HayuyHnast HOBU3HA:

1.  VYcranosneno, yto npu OBY Momynsiiuu Toka MHXEKIHMH AUOJHOTO Jja3zepa ¢
BHEIIHKUM PE30HATOPOM HA COCEJHUX MOJIaX BO3HUKAIOT CTPYKTYpPbl KOMIIOHEHT;
MTOJIOKEHUE BBIACITICHHOW KOMIIOHEHTHI ONIPEEIISIETCS YaCTOTOM COCEHEN MOIbI J1a3epa;

2. YcraHomieHo, uyTo npu coBmecTHoM neiictBuu CBY nu OBY moaynsmuu Toka
WHXXEKIIUM JUOJHOrO Ja3epa C BHEIIHUM PE30HATOPOM YACTOTHBIM HMHTEPBAT MEXIY
COOTBETCTBYIOIIIUMHU KOMIIOHEHTaMH CTPYKTyp Ha OOKOBBIX TIOJOCax CIEKTpa
onpeneinsiercs yacroron CBY moxynsiuuu;

3. 3apeructpupoBaHa cepusi pe3oHancoB KIIH npu  mMHOrouacroTHom
BO30YK/ICHUM HECKOJIBKHMH IapaMu CIEKTPaIbHBIX KOMIIOHEHT JHOJHOTO Jaszepa C
BHEITHUM PE30HATOPOM.



HOJ’IO)KeHI/Iﬂ, BBIHOCHMBIC HA 3AIIUTY .

1. OBY wMoxynsiuusi TOKa WHXEKUMM JUOJHOTO Jia3epa IMPUBOJUT K
BO3HMKHOBEHHIO MHOTOYACTOTHOTO CHEKTpa BOJWU3M COCEAHUX MOJ BHEIIHETO
pe3oHaropa.

2. Cosmectroe neiicteue CBY u OBY Monynsmum TOKa WHXKEKITUH TMPUBOJIUT K
BO3HMKHOBEHHIO Ha OOKOBBIX MOJIOCAX CHEKTPa CTPYKTYPbl KOMIIOHEHT, Pa3/IeICHHbIX Ha
gyactory OBY wmoaynsiuu. IlonoxeHWe BBIIEIEHHOM KOMIIOHEHTBI CTPYKTYpPbI
OTHOCHUTENBHO Hecyllen onpenenserca yactotoit CBY monynsauun.

3. Tlpu npoxoxAeHUN U3TyUYEHUs THUOJIHOIO Jia3epa ¢ BHEITHUM PEe30HATOPOM, TOK
UHXeKUn Kotoporo wmoxayiupyercs CBY u OBY curnHamamu, dyepes3 sUEHKY C
pyoumuem-87 Ha yactorax moayisiuu (fo/2+nfopy/2) dhopmupyercs cepus pe3oHaAHCOB
KIIH, xaxnaelii U3 KOTOphIX o0Opa3oBaH OJHOBPEMEHHO HECKOJbKUMHU IapaMu
ONTUYECKUX YaCTOT, Pa3HECEHHBIX Ha YaCTOTY YAaCOBOIO MEPEX0/Ia.

MeTo0/10J10THSI H METOABI HCCJIEOBAHUS

DOKCIEpUMEHTAIPHBIC HUCCIEAOBAaHUS CHEKTPOB HW3IIYYEHHUS JUOJHOTO Jazepa
pOBEACHB Ha 0a3e AKCIEPUMEHTAIBbHBIX M OIBITHBIX YCTAHOBOK, pa3pabOTaHHBIX
couckarenem B LIKIT «OnTudeckue u 1a3epHbIE TEXHOJIOTHUI.

Pacuetst u 00paboTka HKCHEPUMEHTATbHBIX JAHHBIX BBIMOJTHEHB C TOMOIIBIO
MaTeMaTH4YecKoro nakera Matlab.

IIpakTHyeckas 3HAYNMOCTb PadoOThI

[IpomeMOHCTpUPOBAHO, YTO UCHOJB30BAaHUE OSKCHEPUMEHTAIBHO  3alMCaHHON
byHkuM nponyckanus uHTEpdepomeTpa Padpu-Ilepo Mmo3BosseT MOBBICUTH TOYHOCTH
00pabOTKH CIIEKTPOB, COCTOSIINX U3 HECKOJIBKUX KOMIIOHEHT;

DKCHEpUMEHTATBHO TOKA3aHO, YTO yBEIMYECHHWE TOKAa WHXKEKIMH TUOJHOTO Jazepa
NPUBOJUT K CIVIAKMBAHHUIO 3aBUCUMOCTH aMIUIUTY]l OOKOBBIX KOMIIOHEHT CIIEKTpa OT
gactoTbl CBY monynsuuu;

IlokazaHo, 4TO wHcnonap3oBaHue KomOMHUpoBaHHOM CBY u OBY wmoaynsuuun
MO3BOJISIET YTMPABJIATH OTHOIICHWEM aMIUIUTYJl OOKOBBIX IOJOC CIEKTPa, YTO MOXKET
MPUBECTH K YMEHBIIICHUIO CBETOBBIX C/IBUTOB.

Anpolauus pe3yJbTaToB padoThl

[IpomexxyTouHbIE pe3ynbTaTbl padOThl JOKIAABIBATUCH HA Psie MEXIYHAPOIHBIX
KOH(pEepeHIU: AKTyallbHbBIC MPOOJIEMBI AJIEKTpOHHOTO MprdopocTpoenHus (AIIDIT) 2016,
2018, 2021, HoBocubupck; Modern Problem of Laser Physics (MPLP) 2016, 2018, 2021,
Hoocubupck; International Conference on lasers and electro-optics Europe & European
quantum electronics conference (CLEO/Europe-EQEC) 2019, MrouxeHn, I'epmanus;
International Conference of Laser Optics (ICLO) 2018, Caukrt-IlerepOypr; Cummno3unym
Metponorus Bpemenu u mpoctpancTBa 2021, MenaeneeBo, MockoBcKas 0071acCTh;
International Conference of Young Professionals in Electron Devices and Materials
(EDM) 2022, Dpnaroi, PeciyOnuka AnTaii.



[IpencraBneHHble B IUCCEPTALMH PE3YJIHTATHI OBUTH MOJIEPAKAHBI PSIOM T'PAHTOB!

* «Crabunuzamusi (HEMTOCEKYHIHOTO CTaHAapTa YacTOThl C KOT€PEHTHBIM
cioxkeHneM uMiyiabcoB» (PODU, Nel8-02-00316, 2018-2020 rr.);

* «®emToceKkyH/IHas  uHTepdepoMmeTpusi»  (rocymapcTBeHHoe  3agaHue  Ne
3.6835.2017/b4, 2017-2019 rr.);

* «IIpeumnsnonHpie MeTOABI W cpeAcTBa onTtudyeckoro U CBY  nuamazoHOB»
(rocymapcrBennoe 3aganre NeFSUN-2020-0007, 2020-2022 rr.);

JluccepTanT sBJSJICS pyKOBoauTelleM HaydHoro mpoekta NeC22-21 «BrnusiHue
napamMeTpoB MOJYJISIIIUU JUOJAHOTO Jiazepa Ha xapaktepuctuku cepuu KITH pesonancos»
(2022r), BBIMIOJIHEHHOTO B paMKax peaiu3aluu nporpaMmbl pazsutus HoBocubupckoro
roCyJIapCTBEHHOTO TEXHUYECKOI'O0 YHUBEPCUTETA.

JlocToBepHOCTH Pe3yJbTATOB OOECIECYHMBACTCS MPUMEHEHHEM COBPEMEHHBIX
TEOPETHUUYECKUX TMPEJCTABICHU U METOJOB 0OpabOTKM TMpHU aHaU3e JaHHBIX.
[lonoxxeHusi, BBIHOCMMBbIE Ha 3alIUTy, CHOPMYIUPOBAHHBIE AaBTOPOM, OOOCHOBaHBI
TEOPETHUYECKU U MOATBEPKIEHBI JaHHBIMU SKCIIEPUMEHTOB.

JINUHBIN BKJIAJ

Bce skcnepuMeHTaNbHBIC PE3yabTaThl, TPEACTABICHHBIE B pabOTe, MOTYUYEHBI CaMUM
aBTOpOM, JIMOO TIpM €ro HEeMmocpeACTBEHHOM YydacTuu. [loaroroBka myOauKamun
MIPOBOJIWIACH COBMECTHO C JAPYTMMH COaBTOpaMH, MPU ITOM BKIIAJ JAUCCEpTaHTa ObLI
ompenensitonuM. IloctaHoBka 1enell M 3aj7ad, a TakXKe aHAIW3 TMOJYUYEHHBIX
AKCIIEPUMEHTAJIBHBIX  PE3yJbTaTOB  OCYIIECTBIISUIACH  COBMECTHO C  HAyYHBIM
PYKOBOJIUTEIEM.

IMyonaukanuu

OcHOBHBIE pe3yNbTaThl quccepTanuu conaepxarcsa B 24 paborax. M3 Hux pabor,
OoNyOJIMKOBAaHHBIX COTJIACHO MEPEUYHIO POCCUNMCKUX PELIEH3UPYEMBIX HAYyUHbIX KYpPHAJIOB,
B KOTOPBIX JIOJKHBI OBITh OMYOJMKOBAaHbI OCHOBHbBIE HAYUHbIE PE3YyJIbTAThl AUCCEPTALUN
Ha COMCKAaHME YYEHBIX CTEINEHEW JOKTOpa W KaHauaarta Hayk (mepedeHb BAK P®) — 7,
OITyOJINKOBAaHHBIX B HAyYHBIX JKypHaJIaX, HHACKCHPYyeMbIX 0a3zamu Scopus u/wim Web of
Science — 2, B cOOpHHKaxX TE3WCOB JOKIAJI0B MEXKJIYHAPOIHBIX KOHpepeHud — 12, wu3
KOTOphIX 6 wuHAeKcupyroTcs ©Oazamu Scopus wu/mnu Web of Science. Takxke
JMCCEPTAHTOM TOJIy4deH | maTeHT Ha u3o00peTeHue.

CTpykTypa u 00beM auccepranmuu

Juccepranus COCTOUT M3 BBEIEHMS, UETHIPEX TJIaB, 3aKJIOUEHHS, CIIHCKa
COKpAILlEHUN M yCIIOBHBIX 0003HAYEHUH, crIMCKa JuTepaTypbl. O0beM TucCepTalMOHHON
paboTel — 115 cTpaHull, B TOM YKcie pUCYHKOB — 90.



OCHOBHOE COIEPKXAHUE PABOTbI

BBenenue coaepkuT OOLIYIO XapaKTEPUCTUKY paboThl, 0030p JHUTEpaTypHBIX
JAQHHBIX II0 TEME WCCIEAOBaHUsA, CBEISHHS 00 aKTyaJIbHOCTH TEMBI HCCIIEI0BaHUS,
HAy4YHYI0 HOBH3HY, IIEJIM U 3aJa4d HCCIIEI0BAHUS, OCHOBHbBIC TMOJIOKECHHUS, BHIHOCUMBIE
HAa 3aIUTY.

B nepBoii riaBe npuBOISTCS pe3yIbTaThl UCCIAEIOBAHUS XaPAKTEPUCTUK U3TYyUCHUS
UCIIOJIb3YEMOT'0 JUOJHOTO Jla3epa C BHEIIHUM pe3oHaTopoM. [IpuBeneHbl 3aBUCUMOCTH
JUTMHBI BOJIHBI OT TOKA WHXEKIMU W HaNpsHKEHUS Ha NhE30KEPaMUKE BHEIIHETO
pezoHatopa. Ha ocHOBaHUM MOJTYYEHHBIX JNaHHBIX CHOPMYIUPOBAHBI COCOOBI TPyOOit
(TOKOM WHXXEKIHMH) M T[JaBHOW (HampsbKeHWEM Ha The30KepaMUKe) MepecTporKu
ONTHUYECKOM YacTOThl H3AydeHHs. Takke omnucaHbl W3MEpPEHHS IIUPUHBI JIUHUHM C
NoMOIIbI0 TIpeoOpa3oBanus Pypbe s curHajga OMEHHH C FeTepOJMHHBIM JazepoM. B
pe3yibTaTe CleKTpaabHas MUPUHA U3TyYEHUsT UCCIeAyeMOoro jazepa orieHeHa B 50 kI .
DKCINEPUMEHTAIBHO TIOJIyuY€Ha 3aBUCHUMOCTh MOIIHOCTH HW3JIYUYEHUSI HCCIETyEMOTO
Ja3epa OT TOKA WHKEKIUU. DTO MO3BOJWIO OMPEICIUTh OporoBoe 3HaueHue Toka (50
MA) 1 k03¢ GUIMeHT HakIIoHa 3aBrucuMOcTH (1 MBT/MA).

Bo BTOpOIi ri1aBe NpuBOASITCS PE3YJIbTAThl UCCICAOBAHUN CIEKTpa WU3IYyUYEHUS MPH
CBY Moyl TOKa WHXKEKIUH.

[IpenBaputenbHo omnuchiBalOTCs  Quanueckue mnpuHIUNbl peructpauuu KIITH
pe3onancoB npu CBY Monynsauuu wnsznydeHus. Takxke paccMaTpUBAKOTCS METOBI
ONTHYECKOTO BO30YKJICHHS C TIOMOIIBIO Pa3IWYHBIX THIIOB Jla3epoB, Takux kak VCSEL
u JIJIBP.

3aTtem onucaH pa3pabOTaHHBIN cOMCKATENIeM METO 0O0pabOTKU COCTaBHBIX CIIEKTPOB
U3IyYEHUs Ja3epa C MOMOIIbI0 HKCIEPUMEHTAIBHO 3alMCAHHON (POPMBI MPOIYCKaHUS
ckaHnupyemoro uHTepdepomerpa Pabpu-Ilepo, Mo3BoNSIOMIMI CHU3UTH MOTPEIIHOCTH
00pabOTKM TPUMEPHO Ha MOPANOK [0 CPABHEHUIO C MCIOJIb30BAHUEM LIUPOKO
u3BecTHOM dopmynbl  Diipu. C 1OMOIIBIO pa3pabOTaHHOTO METOAA IMOJYyYCHBI
3aBUCUMOCTH aAMIUIMTY]l CIIEKTPAIbHBIX KOMHOHEHT OT 4yacTtoThl CBY monynsuuu npu
pa3IMYHBIX TOKaX WHXXEKIUH (pUCYHKH | 1 2).

ITpu Toke 52 MA Habr0MaeTCsI cCKauoK aMIUTUTY A6l ¢ ypoBHS 0.01 10 0.08 u 3aTeM 110
0.05, mpu 3TOM OH POUCXOAUT B Y3KOM JUana3zoHe yactot moxyisiuuu ~0.16 I'Tu. [lpu
BbIXOJIe Ha “monky”’ 3ddexTuBHON Momynsiuu B auamna3zoHe ot 3,32 mo 3,62 I'Tn
a0CoJIFOTHAs BEJIMYMHA OOKOBBIX KOMIIOHEHT OCTa&TCsl HU3KOM, YTO (PAKTUUYECKH MOMKET
OBITh HENOCTATOYHBIM JUISi OKCIEpPUMEHTaIbHOTO HaOmrogeHus pe3oHanca KITH,
KOTOPBIA TpeOoBaTelIeH K MHTEHCHUBHOCTH. Takke HaOII0Jar0TCs SBHBIC OCITUJLISIIUU
KOMITIOHEHT J10 U nocie “nonku”. C yBeIWYeHUEeM CHJIbI TOKa HaKayKu pa3Max CKayKoB
aMIUTUTY I KOMIIOHEHT CYIIECTBEHHO IaJlaeT.
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Pucynok 1 — 3aBUCMMOCTb aMILTUTY 1 KOMIIOHEHT OT yactoTel CBY Moaysiuuu npu Toke

WHXKEKINH 52 MA.
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PI/ICYHOK 2 — 3aBUCUMOCTD AMIUIUTY I KOMIIOHCHT OT 4aCTOThI CBY MOIYJISINUA TIPU TOKC

WHKEKIMHU 67 MA.

JlBa mpoBasa B 3aBucuMocTd Ha 4acrotax 3,33 [T m 3,41 I'To ornmuaroTcst oT
MaKCHUMAaJbHOT'O 3HAa4yeHUsI MpUMEpHO Ha 22% u B aOCONMIOTHBIX 3HAYEHUSX OCTAIOTCS
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BbICOKUMH. TO ecTh, Ha HE0OXOaUMOM MJIsl BO30OYkaeHUs1 yactoTe MoayJssmuu 3,42 '
YPOBEHb MHTEHCHUBHOCTH OYJET, CKOpee, JOCTAaTOYHBIM JIJIsi PETUCTpallid PE30HAHCOB
KIIH. Croutr 3aMeTUTh, YTO MaKCHUMajbHas HWHTEHCUBHOCTH OOKOBBIX KOMIIOHEHT
MIEPBOr0 MOpsAKA JOCTUraercs mpu 4acrore moxayisimuu 3,51 I'T'h, 9Tto roBopur o
HEJIOCTAaTOYHOM COTJIACOBAaHMU [IJIMHBI PE30HATOpPa C MOJOBHHOM YacTOThI 4aCOBOTO
nepexona fo/2. JlnuHa pe3oHaTopa B 3TOM ciydae paBHA MPUMEPHO 43 MM, OJIHAKO M3-3a
CJIO’KHOCTH 3aJla4yi U3MEHEHUs Ha | MM M JO0CTaTOYHON MHTEHCUBHOCTU OOKOBBIX MOJIOC
Ha yacTore fo/2 uccienoBanus BHIOIHSIIMCH TPH OMUCAHHOMW BBIIIIE JIJTHHC.

B 3aBepmieHne ri1aBbl IPUBOASTCS pE3yJIbTAThl MO perucrpanuu pe3oHanco KITH
npu Bo30OyxjaeHun CBU-moaynupoBaHHBIM H3Iy4YeHHEM JUOAHOTO Jjasepa. [lpu
MoyIsiuu 9actotoit fo/2 B stuetike ¢ pyouanem-87 3apeructpupoBan pezoHanc KITH ¢
mrpuHOi okoi1o 2,68 k' (pucyHok 3). C moMoIbio 100aBIeHUS BHEIIHETO MArHUTHOTO
noJisi ObUIO YCTPAaHEHO BIMSHUE MArHUTO3aBHUCHUMBIX PE30HAHCOB HA «IEHTPAIbHBII.
HekoTtopas acummeTpusi pe3oHaHCa SIBJIISIETCS OJHUM W3 CBOMCTB ATOro siBjieHUA [12] u
HE CBSI3aHA C TOYHOCTBIO PETUCTPAIMHU, MOCKOJbKY M Ha pacTyIleM, U HAa NaJarouieM
CKJIIOHE CKAHUPYIOIIEr0 CUTHaja Kpyde OKAa3blBAaETCAd BBICOKOYACTOTHBIA CKJIIOH

pe30HaHca.
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Pucynok 3 — KITH pe3onanc npu ckanupoBanuu yactotsl CBY monynsuuu B6mau3u 3,417
I'T.

B Tperbell riiaBe NPHUBEICHBI PE3yJbTaThl KMCCICIOBAHHUS CIEKTPOB HW3IyUYEHUS
JUIBP mnpu moaynsuuu Toka umxkekuuu OBY curnamamu. Mcnons3oBaHWe 4acToT
JAHHOTO JMarna3oHa M MOJYJSALMH TO3BOJISIET MOJY4YUTh CTpyKTypy u3z OBY
KOMITOHEHT Ha Pa3IduYHBIX IMOJ0CaX CHeKTpa («TOHKYIO CTPYKTYPY»), YTO MOYKET OBITh
MCIIOJIb30BAHO JIJIs MHOTOYacTOTHOTO BO30y KaeHust pe3oHancoB KITH.



B mepBoM paznerne riaBbl OMUCHIBAIOTCS (PU3MUECKUE MPUHIUIIBI MHOTOYACTOTHOTO
onTU4YecKoro Bo30yxaeHus pe3oHaHcoB KIIH u cymecTByromme MeTOIbl CHIKCHUS
CBETOBOIO  CABHMIa. YTBEPKAACTCA, UYTO CYMMapHbI CBETOBOM CABHUI  IIpU
MHOTOYaCTOTHOM BO30Y KIIeHUH omnpeaeisercs no hopmye [13]:

1
A= Eznﬂn ' Ilﬂ'n= ﬂn(Kn - Kn—q) ’ (1}

rae ) — OTCTpOMKa OT CEpEANHBI BEPXHETO YPOBHS, K — MapaMeTp HAChIIIEHUd, a N 1 N-Q
— Homepa OBY KOMIIOHEHT Ha HU3KOYAaCTOTHON M BBICOKOYACTOTHON OOKOBBIX MOJIOCAX
IIEPBOTO TOPAJIKA COOTBETCTBEHHOMW. [Ipw yBenWyeHWHM 4YMCIa KOMIIOHEHT CBETOBOM
CABUT OyJIeT MEHBIIIE, MOCKOJbKY B CyMMYy OYIyT BXOJHUTH YICHBI C Pa3HBIMU 3HAKaAMH,
T.K. {Qn OTCUUTHIBACTCSI OT CEPEIUHBI 3 YPOBHS U OyJIeT MPUHUMATh KaK MOJIOKUTETbHbIC,
TaK U OTPULATEIIbHBIE 3HAUCHHUSI.

JIns uccnenoBaHus TOHKOM CTPYKTYphl HA OOKOBBIX MOJIOCAX CIEKTpa ObLI 3amucaH
CUTHaAJ OMeHHi C rerepoauHHBIM JazepoMm npu OBY monynsiuu Toka HMHKEKIMU
HAa0OPOM YacTOT, MOJYYCHHBIX OT ICIOYHMCICHHOIO JeIeHUs 4acoBoi yactoThl fo (34
MTI'n, 68 MI'n, 85 MI', 100 MI'n). MccnenoBanus nokazanu, uro npu OBY moaymnsuuu
aMIUTATYJIOW CBbIIE 2 MA Ha COCEIHMX MOJIaX BO3HUKAET TIeHepamus. IDTO MOXKHO
00BSICHUTH cieayromuMu coodpaxkenusimu. [lpu Brimtouenun OBY monynsiuuu Ha
Hecyliel mosioce QopMHpyeTcs cepusi KOMIOHEHT. Ammuiutyga kaxaou u3z OBY
KOMIIOHEHT CYIIECTBEHHO MEHBIIIE, YEM AMIUIUTYJa HECYIEH B OTCYTCTBUE MOYJISLINH,
MOATOMY HHBEPCHUSl 3aCEIICHHOCTUM CHHUMAETCS B MEHbIIEH CTENEHU. DTO MPUBOJIHUT K
TOMY, YTO Ha COCEHUX MOJAaX B 3TOM CIy4ae YCUJICHHE MPEBBIIIAECT NOTEPU U BO3HUKAET
reHepanus.

DKCINEPUMEHTAIBHO MOKA3aHO, YTO AMIUIMTYAbl KOMIIOHEHT TOHKOW CTPYKTYpBI
CHEKTpa MPOMOPIUOHAIBHEI aMIUIUTyAe orubaromux. [loaTomy mnpennoxeHo ObUIO
OTPAHUYUTHCSI PACCMOTPEHHEM OTHMOAIONIMX CIEKTpa, 3alHMCAHHBIX C TMOMOIIbIO
ckanupyemoro uHTephepomerpa Padbpu-Ilepo. ITockoabKy mJIsi CHMXKEHHUSI CBETOBBIX
casuroB peszoHancoB KITH TpebyeTcs paBeHCTBO OOKOBBIX IMOJIOC, MAIOIIMX BKJAJT B
HaKauKy, ObUIO TMOCTPOCHO OTHOIICHUE aMIUIUTYJ OOKOBBIX IMOJOC TMPHU Pa3TUYHBIX
napamMeTpax MOIYJISIUU (PUCYHOK 4).

Buano, 4ro nmpu a1000M M3 mpeacTaBiIeHHBIX 3HaueHUH yacToThl OBY momymnsaiun
JIOCTUTAETCS PABEHCTBO aMIUIMTYJ OOKOBBIX mojioc. Ciaydalt MOAYJISIIIUM 4acTOTOM 85
MI'm paccMoTpeH B JuccepTaluu OTIEIbHO, PaBEHCTBO AMIUIMTYJ, OOKOBBIX IOJIOC
JIOCTUTAETCS TPU MOYJIALIMU aMIUIUTYy 101 6,4 MA.
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Pucynok 4 — 3aBucumocts oTHomeHus: amminty HU u BY 60KOBBIX 1TOJIOC CIEKTpa OT
aMIUTUTY bl MOAYJIMPYIOILLETO CUTHATIA.

Takke B 93TOM TrJaBe MCCIAEAYETCS MEXaHU3M YIPABICHHUS TMOJIOKEHUEM
CIEKTpaIbHBIX KOMMNOHEHT mpu OBY monynsdnuy TOka HMHXKEKIHH. BhUIO BBICKA3aHO
MPEANOI0KEHNE, YTO IOJIO)KEHHE CIEeKTPATbHBIX KOMIIOHEHT, Kak M B cllyyae
demTocekyHaHOTO Ja3epa [13], omuckiBaercs GopmyIioi:

Wy, =M Jk.f:fncui’ +f1‘ {2}

rie fmod — wacTora momynsnuu, fi — gacrtora cmemenus, M — nenoe yuciio. CorracHo
dopmyie (2) miusg wacrot Mmoayisuuu 100 MI'pu 101,5 MI't kOMIIOHEHTa ¢ HOMEPOM M
= 34 (uentp O60KOBBIX mojoc) Oyner cmemena Ha 51 MI'n. Beima mpoBenena cepus
AKCIIEPUMEHTOB, B KOTOPOM 3alUCHIBAIUCh CTPYKTYPHI CIIEKTpa Ha OOKOBBIX TOJIOCAX
Mpy U3MEHEHUHU 4acTtoThl Moayiamuu oT 100 MI'm x 101,5 MI'm u oGpartno. Ilpumep
3aluCcy MPUBEJICH HA PUCYHKE O.

Ycranosneno, yto uHTepBan mMexay OBY koMmoHeHTamMu Ha OOKOBBIX TMOJIOCAX C
Y4ETOM TOTPEUTHOCTH M3MEHseTCsl Ha BenuunHy meHee 20 MI', yTto He coriacyercs ¢
dbopmyinoii (2). 1o MO3BOJISAET cleNaTh BbIBOA O TOM, yTo yactora OBY monynsuuu
HampsIMyl0 He BIMSIET Ha HHTepBalbl Mexay OBU koMmoHeHTamMu Ha pa3IMYHBIX
MOJIOCAaX CIEKTpa. DKCIEPUMEHTAIbHO HM3MEPEHHOE OTHOIICHUE WHTEPBAIOB MEXKIY
KOMIIOHEHTaMH CHEKTpa Il HU3KOYACTOTHOM M BBICOKOYACTOTHOW TOJIOC COCTABHUIIO
1.0184+0.005, 4tO, Kak U ClIENOBAJIO OXKHAATh, COIVIACYETCS C OTHOLIEHUEM YaCTOT
momyJisiiuu (1.015).
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(@) ©) 101.5MIy

101.5MI'y —— 100 MI'y
— 100 MI'y

203 MI'y

203 Ml"uE

2

E200 MI'i

HaNpsOKEHUE, OTH. €1
HaNpPsOKEHUE, OTH. €/1.

200 Mru;
I !

fn-400  f-200  fn  fat200 fnt400 fn-400  f2-200  fo fat200 fat400
YacTtora, MI'11 Yacrora, MI'11

Pucynok 5 — buenust nHa HY (a) u BY (0) 6okoBbIX monocax crnektpa npu OBY Moaymnsimnu
¢ yactoramu 100 u 101,5 MI'. f; — yacTora mosocs!.

Jlnst Toro 9ToOBl BBISICHUTH CBSI3b MEXKJY TOHKMMH CTPYKTypamMH Ha Pa3IUYHBIX
MoJIocax CHeKTpa u3iaydeHus Jyazepa npu OBY mopynsmuu, ObLIM 3anucaHbl OMEHUs
UCCIIEyEMOT0 U TeTePOJUHHOrO JIa3epOB Ha OOKOBBIX IMOJIOCAX B IIMPOKOM AHANa3oHE

9acTOT MOAYJIAIMH (PHCYHOK 6).

_ (a) ©)
) )
os 119 MIn e L%J
= =
o o
Q) ‘ -
U WWW 2 | %MW—»—«
an 119 M a2 ‘ 119 MI'n
L —— 100 M D) —— 100 MI'n
% —— 85 MIn % —— 85 MIn
R = Il
I IR S Oh T
= =
< <
an am

I : I ‘ I ' = I = I = I
200 fo ft200 #2200 fo fr200
yactoTa, MI 11 yactoTa, MI 11

Pucynok 6 — buenus na HY (a) u BU (6) monocax npu paznuunbix yacrorax OBY

MOIOYJIALINHA. fn — 4acToTa II0JIOCHI.

DKCHEPUMEHTAIBHO MOKa3aHo, YTO MoJiokeHue ogHor u3 OBY KOMIIOHEHT, KOTOPYIO
MOXHO CUMTATh «IIEHTPAIBbHOI», HA KaXKJAOU U3 OOKOBBIX MOJOC OCTACTCS HEU3MEHHBIM
(myHKTHpHAsT JTWHUS Ha PUCYHKe 0) ¢ morpemHocThio £5 MI, B TO Bpems Kak
uHTepBaibl Mexay OBY koMmoHeHTamu, Kak W MPEANoaarajioch, OMPEAEHsIOTCA
yacToToi MoAyJsiiuu. [lorpemHocTs u3MepeHuit cBsi3ana ¢ QIIyKTyalusiMi U TETLIOBBIM
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npeiioM IIMHBI BHEITHETO pe3oHaTopa jazepa. Takas cuTyalnus Bo3aMoxHa, koraa OBY
CTpyKTypa (QopMHUpYETCsl BOKPYr ONpEIENeHHBIX MOJ pe3oHatopa. Ilpu sTom
ynpasiienue nojoxxenueM OBY cTpykTypbl Ha OOKOBBIX MOJIOCAX CIIEKTPAa BO3ZMOXKHO 3a
CYET U3MEHEHUS JJIMHBI PE30HATOPA, YTO HAKIIAIBIBAECT CYLIECTBEHHBIE OrPAaHUYEHUS HA
BO3MOKHOCTh ymIpaBieHusi cnekrpoM M peructpanuto KIIH pe3oHaHCOB, MOCKOJIBKY
TpeOyeTcsi BHECEeHUE U3MEHEHUI B KOHCTPYKIIUIO Ja3epa.

YerepTas rj1aBa MOCBALICHA UCCIECAOBAHNUIO CIEKTPA U3JIYYEHUs IIPU COBMECTHOM
neicteuu CBY u OBY Moayisiiiny ToKa WHKEKIIUH.

[IpuBondATCS pe3yiabTaThl PErUCTPALMA TOHKOW CTPYKTYpPhl M OTMOArOIUX CIEKTpa
npu pasnuubbix napamerpax CBY m OBY moaynsumu. Ha pucynke 7 mnpuBeneHbl
CHEKTPbl HM3JIyYEHHs MCCIEAYEMOro Jjaszepa IpU TOKe uHXkekiuuu 56 MA, CBY
MOJYJISAIMU aMIutyion 28,2 MA Ha yvactore 3,4 I'T'u ans paznuunsix ammuryy OBY

cur”Hajiia Ha yacrtore 68 MI .
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Pucynok 7 — CriekTpbl H3Iy4eHUs UCCIIeyEeMOTO0 Jla3zepa Npy TOKE MHKEKIUU 56 MA ¢
oagHoBpemenHoit CBY (na wactore 3,4 I'T u ammuty o 28,2 MA) u OBY (Ha yactoTe 68
MI ') monynsiuueit; a, 6, B — 3anucu BY cTpyKTyphl U1 HU3KOYaCTOTHOM, BBICOKOYACTOTHOM U
LEHTPAJIbHOM CIEKTPAIBHBIX IT0JIOC COOTBETCTBEHHO; T — CIIEKTP MHTEHCUBHOCTHU U3Jy4EHUS,
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3alMCaHHbIN C MOMOIIBIO CKaHUpyeMoro uHTepdepomerpa Padpu-Ilepo. f, — yacrora
MOJIOCHI, Vo — ONITHYECKAs 4aCTOTAa Jia3epa B OTCYTCTBUE MOIYJISIIUU.

IIpu Tokax muHxekuuu 53 MA u 54 MA TOHKas CTPYKTypa HaOJIr0AaeTCs MPpHU ClIadbIX
OBUY curnanax. OmHako emie A0 TOCTHKEHUs paBeHCTBa aMIuIuTy ] 60okoBeix CBY motoc
CTPYKTYypa pa3MbIBaETCA.

B oT1Oil ke rnaBe, MO aHAJOTMU C NPEAbIAYIIECH, paccMaTpUBAETCS MEXaHU3M
YIIPaBIICHUS CIIEKTPOM C TTOMOIIBI0 3MeHeHus napamerpoB OBY u CBY Moaysuuu.

[To 3ammcu TOHKOW CTPYKTyphl Ha OOKOBBIX II0JIOCaX CIIEKTpa C TOMOIIBIO
TeTePOIMHHOIO Jjazepa (PUCYHOK 8) OTUETIIMBO BHMIHO, YTO NPH M3MEHEHHUU YACTOTBI
OBY Moaynsiiuy MOJIOKEHUE OJTHOW U3 KOMIIOHEHT OCTA€TCS HEU3MEHHBIM U COBIIAJAET
C KOMIIOHEHTOH, Habmonaemoit B orcytcrsue OBY monynsiuu.

a o

119 MI'n 119 MT'n
) )
s i
B —04-**- 100MI B | el 100 MI'
g 85 MI'n g | 85 MI'n
5 3
e e 85 MI'II § o 85 M
=

a,

3 £
i i

0e3 OBY 6e3 OBY

yactora, MI 11 gactora, MI 11
l T ' T l T l T T l T l T I T |
f2-200 . +200 f2-200 o 1200 £+400

Pucynok 8 — Tonkas ctpykTypa criektpa usnydenus jgazepa npu CBU moxymsimmnu wacrortoi 3,4
[T u amnnutynoit 40 MBT (kpuBast 1) u npu coBmectHoMm neiictBur OBY monynsuun
amrunty o 0,32 MBT u wacrotoii: 2 — 85 MI'm, 3 — 100 MI', 4 — 119 MI'y na HY (a) u BU

(6) 6oKOBEIX Mojocax crekrpa. f, — yactoTa moockH!.

NutepBanbl MeXIy OCTaJbHbIMM KOMIIOHEHTAMH CTPYKTYpPbl, KaK M OXKHUAAIOCH,
omnpeneisitorea yactoron OBY Moaynsinuu. 9TO MO3BOJISIET CAETATh BBIBOJ O TOM, YTO
yactora OBY moaynsuuu He BIUSET Ha MOJOXEHUE CTPYKTYphl, HabIrogaeMoil Ha
OOKOBBIX MOJIOCAX.

OO6napyxeHo, 4To u3MeHeHue amruIuTyasl OBY Momynsuuyd TpUBOIUT K CIBUTY
TOHKHUX CTPYKTyp crnekTpa Ha HY u BY monocax, 4To mo3BoJISIET CKa3aTh 00 U3MEHEHUHU
ONTUYECKOM 4YacToThl u3nydeHusa. Ilpum mnorpemnoctn wu3mepennn B 10 MI'n
AKCIEPUMEHTAIBHO M3MEpPEHHBIN caBur coctaBwi 45 MI/mBTt, B TO Bpems kak
YaCTOTHBIM MHTEPBAT MEXAY OOKOBBIMH MOJIOCAMH OCTAETCS HEU3MEHHBIM.

3aTeM OMUCHIBAETCS CEpPUS IKCIEPUMEHTOB, B KOTOPOI ObLIIO BBHIMOJHEHO U3MEHEHUE
yactorsl CBY curnana ot 3,40 I'Tu k 3,45 I'Tu npu HensmeHHsix napamerpax OBY
moxaymsituu. [Ipumep mogoOHO#M 3anmucy mpuBeAeH Ha pucyHke 9.
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B pesynprare oOHapykeHO, YTO TMOJOXXCHHE HECyIIed KOMIIOHEHThI OCTaeTcs
MPaKTUYECKU HEM3MEHHBIM, Tora kKak HY mosioca cmemaerca Ha Benuuuny -50+£5 MI'n,
a BU nonoca — na 50+5 MI'u. T.e. unTepBan mexay OOKOBBIMU MOJOCAMU CIEKTpa, KaK
U CIENOBANIO 0XuAaTh, u3MeHsercs Ha 100 MI'm. DTo cBUAETENBCTBYET O TOM, UTO MPH
coBmectHoM ferictBur OBY nu CBY moaynsiuu uHTepBall MEXKy 00KOBBIMH MOJIOCAMU
ynpasiserca yacroroil CBY curnaina.

a . 0

I e 345ITn o 3.45ITn
& 100 MI' =

[e] o

g g 100 MT'x

= =

[} [0}

Eﬁ %

2, a

= e 340IT =] 340 IT
jes} o]

gacTtoTa, MI 11 gacTota, MI 11
I [ I | I I I I | I I I [ I [
f-400  £:-200 fa f:+200 f:-200 % f+200

Pucynok 9 — Ilonoxxenue cTpyKTypbl ipu u3mMeHeHUH yactoTsl CBY moaynsimu
ammuuty 1ot 40 MBt ot 3,4 I'Tt (xpuBast 1) k 3,45 I'T'y (kpuBas 2) u coBmecTHOM fAeiictBun BU
Moayssiiuu gactotoi 100 MI't m ammumuryaoii 0,1 MBt Ha HY (a) u BY (0) 60k0BBIX Mo0cax
crekrpa. f, — yacToTa moaoCHL.

Croutr OTMETUTb, YTO IPH APYruX HabOpax MapaMmeTpoB CMELIAETCS ONTHYEecKas
yacTtora u3inydyeHus, a ctpykrypsl Ha HU u BY mosiocax criekrpa MOTyT CMeIaThCs Ha
pa3IMuHbIE BEIWYMHBI, HO MHTEPBAJ MEXKIYy HUMH BCErJa U3MEHSETCS Ha BEIUYUHY B
npexaenax norpemHoctd B 10 MI'n, paBHyro yaBoeHHOMY HM3MeHeHHIO dacToTel CBY
MOy JISLINH.

Nsmenenne ammurynsl CBY monynsauum ot 8,9 mo 28,2 MA B mpenenax
MOTPEIIHOCTH HE MPUBOJUT K U3MEHEHUIO TMOJIOKEHUS CTPYKTYP Ha OOKOBBIX M HECYIIIEeH
MOJIOCAX CIEKTpa. AMIUIUTY/]a KaK OTHOAIOIINX CIEKTPa, TaKk U TOHKUX komrnoHeHT OBY
CTPYKTYpbl Ha OOKOBBIX MOJIOCAX, KaK W CIIEIOBAJIO OXHUJATh, HAMPSMYIO 3aBUCAT OT
MomHoctu CBY monyssmumu.

Ha ocHOBaHuM »KCHEpUMEHTANBHBIX JIAaHHBIX C(HOPMYJIUPOBAH BBIBOJ, YTO
MOJIOKEHUE CTPYKTYpHI 3anaercs yactoro CBY moaymsuuu. OBY momynsiuus B 3ToM
ciydae onpenensieT ammiautyxy 1 ynucio OBY KOMIOHEHT M MPAaKTUYECKHU HE BIMSET HA
UX ToJoXeHue. A 3Hauut, npu coBMecTHoOM jaeictBun CBY u OBY mopynsuuun
MOJIOKEHNUEM CTPYKTYPBI MOKHO YIIPABIISATH HE TOJBKO U3MEHEHUEM JIJIMHBI PE30HATOPA,
HO M wu3MeHeHHeM dactorsl CBY mopynsumu, 4TO CYyHMIECTBEHHO YIPOLIAET 3TOT
nporecc. s cnydas cobmectHoit CBY (3,4 I'T'y) 1 OBY (68 MI'mm) O6b110 BicCIeI0BaHO
OTHOILIEHUE AaMIUIUTYJ OOKOBBIX MOJIOC W I[OKAa3aHO, 4YTO MPAKTHUYECKH BO3MOXKHO
noctuub 3HadeHus ot 0,53 mo 1,4. IlpakTudecku 3TO MOXKET OBITh MCIIOJIB30BAHO IS
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CHI)KECHHUSI CBETOBBIX CIBHUIOB, IIOCKOJbKY M3BECTHO, YTO MPU ONPEACICHHOM
OTHOILIICHUH AaMIUIATYJ TIOJIOC CIEKTpa BO3MOXHO JOCTHKEHUE HYJIEBBIX CBETOBBIX
caBuros [14].

B 3aBepuieHue riaBel onuchiBaeTcsa dkcnepuMeHT 1o perucrpaunu KIIH pesonanca
npu coBMmectHoM aerictBun CBY (3,417 I'Tn) u OBY (68 MI'11) Mmoaynsuuu s Cirydast
pPaBHBIX HMHTEHCHUBHOCTEM OOKOBBIX TOJIOC crHekTpa. B 3Tom cimydae Bo30yxIeHHE
pEe30HaHCa OCYIIECTBIACTCA cpa3y HecKoabkuMH mapamMu OBY xoMmoHEHT Ha OOKOBBIX
nosiocax crnekrpa. B pesynbrate Obu1 3apeructpupoBan KIIH pe3onanc mupuHoit 0K0s0
2,7 k' (pucyHok 9).

1,02

1,01

HUHTEHCHUBHOCTB, OTH. €.

1 i . : — 1 . : zMM
fo/2-34 MI'u ~ fo/2-10 fol2 fo/2+10 fo/2+34 MI'p
yacToTa, Kl 11

Pucynok 9 — Cepus pesonancoB KITH npu coBmectnom aeiicteuu CBY (3,417 I'T) u OBY
moyssin (68 MI'n). fo — yactoTa 9acoBoro nepexoja; CUrHal HOPMUPOBAH HA 3HAYCHUEC
aMILUTUTY 16l pe30oHaHca B oTcyTcTBre OBY Momynsimu.

CrpaBeUIMBOCTh MEXAaHHW3Ma MHOTOYaCTOTHOI'O BO30YXAEHHS MOIATBEPKAAET
HaIM4re OOKOBBIX PE30HAHCOB, OTCTOSLIMX OT HCCIEAYEMOIO Ha ITOJIOBHHY YaCTOTHI
OBY mopaynsmuu (34 MI'm).

B 3ak/10ueHnu chopMyITMpOBaHbI OCHOBHBIE PE3YyJIbTAThl AUCCEPTALIUU:

OOHapy:xeHa OCHWJLIAPYIOIAs 3aBUCUMOCTb AMIUIATY bl CHEKTPAJIbHBIX KOMIIOHEHT
or yactorel CBY Monynsauuu, npudeM YBEIWYEHHE TOKAa HWHXKEKIMU TNPHUBOJINAT K
CHW>KEHMIO TJIyOMHBI OCLIMIIIISALIU M.

I[Ipu OBY wMoaynsiuu TOKa HWHXEKIUMUA JOHOJHOTO Jla3epa 3aperucTpupoBaHa
reHepalus Ha COCeHUX OT Hecylieil Mogax. Ha G0KOBBIX Mmosocax crekrpa oOHapyKeHa
pa3pelIeHHas CTPyKTypa, a TAKXKE YCTAaHOBJIEHO, YTO MHTEPBAJI MEXKIY KOMIIOHEHTAMMH
Ha Pa3IM4YHBIX II0JI0CAX CIIEKTpa B JTOM Cllydae OIpENENsAeTCs MJIMHOW pPE30HATOpa
jasepa.

VYcraHoBieHo, uTo npu coBMecTHOM neiictBun CBY n OBY moaynsauuu monoxeHue
CTPYKTYp Ha OOKOBBIX IOJIOCax crekTpa ompenenserca yacrotoi CBY monymsuu, a
TaKXke, 4TO u3MeHeHue aMIuuTy 1l OBY Moaynsaiuu no3BoIseT YIPaBiIaTh aMILIUTY 10M
OOKOBBIX CIIEKTPATbHBIX KOMIIOHEHT.

16



[Ipy wHCHONB30BaHMM MHOIOYAaCTOTHOI'O M3JIYYEHMS 3aperucTpupoBaHa cepus
pezonancoB KIIH, orcrosimux apyr oT apyra Ha nosoBuHy 4actotel OBY monyssuuu,
YTO MOATBEPKAAET CIPABEATUBOCTh MEXaHM3Ma MHOIOYACTOTHOTO BO30Y K ICHUS.
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