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OBIIASA XAPAKTEPHCTHKA PABOThI

AKTYaabHOCTH _ TeMmbl. [locie MosBIEHHS  KOTEPEHTHBIX
HCTOYHHKOB MHTEHCHBHOIO DJIEKTPOMarHWTHOTO W3Ty4eHHS — JIa3epoB, 32
Ype3BbIYAHHO KOPOTKOE BpeMs YCTAHOBHJIOCH HOBOE HaNpaBlIeHHE
HEJMHEHHON ONTHKH, KOTOpPOE YXKe MOJ Beka NpONODKAeT YCHEHHO
' pa3BHBaThCA, C BBISBIEHHEM BCE HOBBIX H HOBBIX HEJHHEHHBIX W
KOJLIEKTHBHBIX SBICHHHA B aTOMHO-MOJNEKYJISPHBIX CHCTEMax, TpH
B3aMMOJEHCTBHM C TAKAMH MOINHBIMH M KOTEPEHTHHIMH HCTOYHHMKAMU
cBeta. brarozaps BBICOKOM CTeNeHH KOrepeHTHOCTH Ia3epPHOIo U3ITy4eHHs
MOABIAETCS BO3MOXHOCTH YINpPAaBIIEHHS KBAaHTOBBIMHM CHCTEMaMd MyTEM
CO3aHNS B HHUX KOINEPEHTHHIX CYMEPIO3UIMOHHBIX COCTOSHMA, HTO
SBIAETCS BKHBIM B COBPEMEHHBIX 3ajiayax KBaHTOBOM uH(popmathku. C
Ipyroi CTOpOHBI, Gnarogaps BbICOKOH WHTEHCHBHOCTH COBPEMEHHBIX
Na3ePHBIX MCTOYHMKOB, MOXHO JOCTHYb PE30OHAHCHONO BO3OYMICHHUS
ATOMHBIX M MOJIEKY/ISIPHBIX CHCTEM C TIOMOIIBIO MHOrO(OTOHHbIX KAHANOB.

MHOroOTOHHOE PEe30HaHCHOE BO30YKICHHWE KBAHTOBOH CHCTEMBI
VHTEHCHBHBIM JIa3epHBIM H3JIydeHHeM OCOOEHHO BaXHO B Mpouecce
reHepaiyy BbICOKMX IapMOHHK B aTOMHBIX/MOHHBIX CHCTeMax ¢ GonbuinM
3aps/IOM Apa, YTO, B HACTOALIEE BPEMS CUMTAETCs NMPAKTHYECKOH OCHOBOM
ISl CO3/IaHUsS PEHTreH-jasepa (albTepHATHBHEI BapHaHT COBPEMEHHOIO
PEHITEHOBCKOro Jjasepa Ha CBOOOJHBIX 3EKTPOHAX) H  OCTaeTCH
akTyanbHoM npoGnemoit  Qusnku. Jlpyroe BaXHOe IIPUMEHEHHE
MHOrO(OTOHHOIO PE30HAHCHOTO BO30YXKAEHMS 3aTParMBaeT KBaHTOBBIX
CHCTEM C TONSPHBIMH MOJeKylaMHd, O0najalomMH  TOCTOSHHBIM
JMTIONBHBIM MOMeHTOM. Mccrnenosanus B 3T0# o6nacT odeHb OGBICTPO
pasBuBaeTCs [UIA CBEPXXOJIOJHBIX MOJAPHBIX Monekyn. Ocobenno
MHTEPECHA2 BO3MOXKHOCTb KOHCTDYHPOBAHMS YCTPOHCTB Ui XpaHCHHA
KBaHTOBOM MH(opMaLny. Bo MHOTHX ClTydasx, Ul KBAHTOBBIX JJOTHYECKHX
3JIEMEHTOB HeoOXoauMo BO30YAWTE NOJAPHBIE MOJEKYJNBI, ¢ YaCTOTaAMH
nepexonoB Jiekamde B yibTpaduoneroBol obmactu. Toraa 3ajaya
B030Yy)XXI€HHA TAKUX CHCTEM C IIOMOINBIO COBPEMEHHBIX JIa3epOB CBOAUTCA
K peaju3alyui MHOrO(OTOHHOIO PE30HaHca.

Tema  HacTosmel  JMcceprauuMM  MOCBAmeHa  npoGneme
MHOTO(OTOHHOTO PE3OHAHCHOTO BO3CYKIEHWS ATOMHBIX/MOJIEKYISPHBIX
CHCTEM, OXBATHIBAIOUIAsA pPAA HENWHEHHBIX MEXaHW3MOB W CXeM JUid
CO3/IaHAs KOTEPEHTHBIX CYMEPNO3UUMOHHEIX COCTOSHMH M YIpaBiseMoi
TIEPEHACeNeHHOCTH B KBaHTOBOH CHCTEME, a Take IeHepalud BBICOKHMX
rapMOHHK IOJI AHCTBHEM MOIIHOIO JIA3€PHOTO M3TyYEeHHS.
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b__PpaforThl 3aKM0YaeTCHd B MCCHENOBAHMH  JUHAMHKA
KBAHTOBBIX CHCTEM MNPHU MHOFODOTOHHOM DE3OHAHCHOM BO3OYKICHUM
CH/TbHBIMH JIA3€PHBIMH TIONAMH, /IS BIABJICHUS KOTEPEHTHEIX d(deKToB 1
YCNOBUH YCTAHOBNEHHA CYNEPNO3MIMOHHBIX COCTONHWN H MHBEPCHOM
3aCENIEHHOCTH CHCTEMBI, @ TAK)Ke MPOLUECca HIMYUIeHHS BHICOKHX FrapMOHHMK

Ha aToMax/MoHax I [ONyYeHHS HHTEHCHBHOTO  KOTMEPEHTHOrO
PEHTIeHOBCKOT'O H3ITyYeHHSI.

B

Hayunas HoBM3HA. B nuccepranyy paccMOTPeH psiji HeTHHEHHBIX
MEXaHH3MOB MHOTO(OTOHHOTO PE30HAHCHOTO BO3GYXUEHHS aTOMOB (HIH
MOJEKYl, B OCHOBHOM -C TPEXYPOBHEBOH CTPYKTypoi, ofnajaromeit
CPE/HAMH JMIONbHBIMH MOMEHTaMM B BO30OYXIEHHBIX COCTOSHHAX) C
nepexonamu B ynsTpaduoneropoit (Y®) u Beine Y@ 061acTi 4acToT, noj
AeHCTBHEM CHJIBHOIO JIa3ePHOTO M3NYYEHHs, [/ MONy4EeHHs KOTePEeHTHBIX
CYTIEPIO3ZHIIMOHHBIX COCTOSHHMH, CTOIPOLIEHTHOH HWHBEPCHOMN
HACeNIeHHOCTH, & TaK)Ke H3ITyYEHHs BBICOKMX FrapMOHMK.

C uenbl0 paciMpeHMst CHEKTpa BO3MOXKHBIX KOMOMHAmui s
peaji3alid  MHOrO(GOTOHHOTO PE3OHAHCA MEKAY ONpeeICHHBIMH
(AMCKpETHBIMH) aTOMHBIMH M JIa3ePHBIMH YacTOTAMH M TOJTYYeHHs
KOTePEHTHBIX CYINEPHO3HLMOHHBIX COCTOSHUM, paccMaTpWBaeTcs cxema
ABYXIBETHOTO MHOTO(OTOHHOIO PE30HAHCA ¢ MOMOLIBIO ABYX Ja3ePHBIX
rojyiedl pasnMYHLIX 4acToT. Jlpyras BO3MOXHOCTh PEQIH3ALMH HYXHOTO
PE30HaHCa, PaCCMOTPEHHONO B JMCCEPTALMM, CBH3aHA C WMCMOJL30BAHHEM
>pdekra llitapka B NOCTOAHHOM JIEKTPUYECKOM MoJe - Grarofaps cIBUTY
aTOMHBIX  YPOBHEH,  BBI3BAHHBIA  NPUIOKEHHBIM  OZHOPOIHBIM
JNEKTPHYECKHM TOJIEM, MOXHO YNpPaBiATh JAHHBIM pE30HAHCOM C
HEOGXOIMMO¥ CTeNeHBI0 MHOTODOTOHHOCTH M BbIGOPOM COOTBETCTBYIOLIEH
JIa3epHON 4acTOTHI.

C TO4YKM 3peHMA KONepPEeHTHOTO CBA3BIBAHMS COCTOSAHHH B
TPeXypPOBHEBOM KBAHTOBOH CHCTEME C JABYMS JIa3ePHBIMH HMIyJILCAMU H
CO3/1aHHus CTONPOLIEHTHON HHBEPCHON HACENEHHOCTH AaTOMOB, KOTOpas
MpaKTHYECKH HE YYBCTBHTEIbHA K IapameTpaM Jla3epHBIX HMITYJIECOB, B
AUCCepTalvu pa3BUTa TeOpHs MHOrodoTorHOro 3ddekra ’SCRAP’’ (Stark
chirped rapid adiabatic passage).

C Touku 3peHus npoGleMBl TeHepauy BBICOKMX TFapMOHMK Ha
aToOMaX WM HOHAX, Kak 3(dexTHBHbIH MEXaHH3M reHepaly KOrepeHTHOro
u3iydenus B Y@ u peHTreHOBCKOM 061acTH, HCCHeN0BaHO
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pesynLTUDYIOLIEe HITyYeH)E TPEXYPOBHEBOIO aTOMa NP MHOTOQOTOHHOM
Pe30HAHCHOM BO30YXKIEHHH B TI0JI€ CHIBHOIO JIa3epHOTO M3NyYeHus (s
MHOTOAaTOMHOrO aHcam0as OHO MOXeT OBITh KOTEPEHTHBIM WIH
HEKOTEPEHTHBIM, B 3aBHCHMOCTH OT HanpaBlCHHs M3Ty4eHus, a TakoKe

(hazupoBKH MEXITY aTOMaMH).

HayyHasi ¥ npaKrTHyeckas [eHHOCTh. MccieposanHbie B
JMCCEpTalMA BOMPOCH CBA3aHBI ¢ NMpoGneMoii ynpaBiieHHs KBaHTOBBIMH

CHCTEMaMH, ITyTEM CO3/[aHHA B HUX KONEPeHTHBIX CyNeprno3unMOHHBIX
COCTOSHMII ¥ HMHBEPCHOW HACENEHHOCTH HEOOXOAUMOM CTeNeHH, YTO
ABISETCS BAKHBIM TAKXKE B COBPEMEHHBIX 3aJayaXx KBAaHTOBOH
uH(OpMaTHKA. MHOrOQOTOHHOE PE30HAHCHOE BO30YKIEHHE KBAHTOBOH
CHCTEMBI OCOOEHHO BaKHO B MPOLECCE TEHEPAIlU BHICOKUX TapMOHMK
Na3epHOr0 M3MydYeHHs B ATOMHBIX/MOHHBIX CHCTEMaX, B YaCTHOCTH, H3
CYNepIO3ULMOHHBIX COCTOSHHH, 9YTO SBISETCA AKTyalbHOH mnpobiieMoi
COBPEMEHHOH KBAHTOBOW 3/EKTPOHMKH, C TOYKH 3PEHHA CO3AAHMA
MCTOYHHKOB KOTEPEHTHOTO PEHTI€HOBCKOTO M3JydeHHS.

OcHOBHBIE NOJ0KEHASA, BLIHOCHMbIE HA 3aIHTY:

Pemrena  3ahada  MHOTOQOTOHHOTO  PE3OHAHCHONO  BO3GYKICHWA
TPeXypOBHEBBIX aTOMOB B MOJie ABYX J1a3epoB C PasHbIMH HacTOTaMHU.
PaccMOTpeHBl aTOMHbIE CHCTeMbl, O0ajalomye CpeAHUM JMNOJIbHBIM
MOMEHTOM B BO30YXkIeHHbIX COCTOsHHAX. [Tonyuena o6obuieHHas JacTora
Pabu s MHOrOQOTOHHOTO PE3OHAHCHOrO BO30YXKIAEHHS, KOTOpas MMEET
CYIIECTBEHHO  HENMHEWHYH0  3aBHCHMOCTR  OT  HanpsbkeHHOCTel
npunoxkeHHbix mojiied. [lokazaHa  BO3MOXKHOCT  MHOTOGOTOHHOTO
BO36YXKJEHHS ¥ NOJTy4eHUs KOTEPEHTHbIX CYNIePNO3HIHOHHBIX COCTONHHUHA C
MOMOILBIO Pe30HaHCa, OOYCNOBIEHHOTO KOMOMHALMOHHBIMYM 9aCTOTaMH
Na3epHbIX NONeH.

WccnenoBaHo BIMSHHE JAWHAMMYECKOro INTADKOBCKOIO cIaBura B
NepeMeHHeM ToNe Ha TMPOUeCC MHOrO(OTOHHOrO  PEe3OHaHCHOIO
B030yXkIeHus TpexypoBHeBoil cucreMbl. [lokasaHo, 4TO € MOMOLIBIO
JIONOJHUTENEHOTO  CTATHYECKOTO  3EKTPUYECKOro TONs  BO3MOXHO
OCYILIECTBUTH MHOTOGOTOHHOE BO36YXK/IEHHE BOIOPOAONOAOOHBIX aTOMOB B
Ia3ePHOM T10JI€ ¥ MIOJIy4YATh KOTEPEHTHBIE CYNIEPIIO3HUHOHHBIE COCTOSHUA

L8k

© National Library of Armenia




O

aromos Gnarosaps pesoHancy, 06yCIOBIEHHBIM JTHHENHEIM CTATHYECKHM

B TEX CJlyyasx, KOrja ¢ TIOMOMIBIO 9acTOT, KPaTHbIM CYIIECTBYIOIMM
JIa3epHbLIM  YACTOTaM, HEBO3MOXKHO oOfecredeHne MHOMOOTOHHOrO
pesoHaxca.

MceneioBasa BO3MOXKHOCTE CO3JAHMA TONHOM WHBEPTHOW HACENEHHOCTH
aTOMOB  TPH  MHOTO(OTOHHOM  DE3OHaHCHOM  BO30yxIeHun B
TPEXypOBHEBOH CHCTEME, B Iponecce aauadaTtidecKoro MpOXOXKAECHHS
MMITY/T5COB Ja3epHOM Hakauku W IllTapk-umpn mMmymsca (’SCRAP”).
[Tokazano, 4Yto BHICOPOM  COOTBETCTBYIOLIEH  3aJEPXKKH  MEXIY
BO30YXKIAOMMMY  MMITYJIbCAMH MOXHO  TOJIYy4YHTH CTONPOLEHTHYIO
4TOMHYIO [IEPEHACceIeHHOCTb, KOTOpas MPaKTHYeCKH HEe 3aBUCHT OT
JUTHTEJIBHOCTH MMITYJIBCOB UM BpeMeHU 3ajepikkd. [locnennss BakHa s
TA4KMX AaTOMHBIX CHCTEM, B KOTOPBIX XapaKTepPHCTHYECKHE YacCTOTHI
IIEPEX0/I0B JeXKaT B yibTpadHOoNeTOBOM WK PEHTTEHOBCKOMK 06/1acTh.

Peuiena 3anaya u3my4eHHs BBICOKMX TapMOHMK NpH MHOroQOTOHHOM
pe30HaHCHOM BO30YXKIEHHHM aTOMHBLIX/MOHHBIX cHcTeM. MccnenosaHa kak
HEKOTEPeHTHas, TaK M KOIepeHTHas 4acTh CIeKTpa u3nydeHus. B
nocneHeM ciydae,  MOCKONBKY  WHTEHCHBHOCTB  M3JIYHMCHUS
[PONOPIMOHATLHA KBaJpaTy KOHLEHTPalMi aTOMHOro aHcam6ns, 310 B
NPUHIKNE  JacT  BO3MOXKHOCTB  CO3JAHMA  CBEPXH3TYYaTeTHOTO
KOTEPEHTHOIO0 HCTOYHMKA Ha TIapMOHMKax BO30yXAalomiel BOJHBL
[ToxazaHo, 4T0 B Ja3epHBIX TNONSX C WHTEHCMBHOCTAMM HUIXKE
WOHHU3ALMOHHOr0 Mopora, MOXHO 3((EKTHBHO T€HEPUPOBATH YMEPEHHO
BBICOKHME rapMOHMKH. JIOCTHraeMble 3/eCh WHTEHCHBHOCTH Ha HECKOJIBKO
MOPSAZIKOB NPEBOCXOAAT WHTEHCHBHOCTH TapMOHMK, TE€HEPHPYEMBIX C
TTOMOIIBIO TPAAULIHOHHOW TYHHEIEHON CXEMBL

HMccnenoBasa BO3MOXHOCTh T€HEpAlWM BBHICOKMX TapMOHMK OCHOBHBIX M
KOMOMHAIMOHHBIX ~ YacTOT MOPH  MHOTOPOTOHHOM  PE3OHAHCHOM
BO30Y)X/I€HHM aTOMOB C JIBYMS Ja3epHBIMH [MOJIIMM pPa3sHbIX YacToT.
IToka3ano, 4To IpH OTCYTCTBMH KOHKYpHpYIOIWIEro 3ddekTa HOHW3AIMH,
nocTxuMa 3hQeKTHBHAA reHepalld YMEPEHHO BBICOKHX FAPMOHHK 3THX
4acToT. [lomydeHHble pe3ynbTaThl NPUMEHEHB K BOAOPONONOAOGHBIM
aroMam, ¢ COOTBETCTBYIOIIMM YHCICHHBIM MOJETHPOBAHHEM 3a1a49H.
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AnpoGanms _paGorbl. Pe3ynbratel JuccepTalMOHHON paboThi
obcyxanuce Ha cemuHapax kadenpsi KBanToBoit anexrporuku 1 Hay4Ho-
uccnenoparensckoii naboparopuu HemuneltHol snexkrpoauaamuxu EI'Y, ¢
2006-2008rr.; Ha cemuHape kadenpbi Teoperwueckod ¢usuku EIY,
2008r.; 6pud mpeacraBnenbl Ha 20-oli MexayHapoxHol KoH(epeHLHR
“ICAP”, Wucbpyk, Asbctpus, 2006; Ha 7-off MexayHaponHOH
kon¢epennun “PAQ”, JlonaoH, Benukobpuranus, 2007.

Hy6aukanuu. [To Teme qucceprauuu omy6mKkoBano 6 pabor.

Crpyxrypa ¥ _o0nbem auccepranmu. Jluccepraius COCTOUT W3
BBEJIEHMs, TPeX IVIaB, 3aK/IOYEHMs, COHMCcka JaTepatypsl u3 131
HanMeHOoBaHu# U 37 pucynkoB. O0mu#i o6bem auccepraumu -107 crpanu.

COAEPXAHHME PABOTHI

Bo BBezienuu naHa obmas xapaktepucTika paboTel, caenan 0630p
JIUTEepaTypsl 1O TeMe JUcCepTalMd, OYep4YeH KpYyr  BOIMPOCOB,
pacCMOTPEHHBIX B Hell, cQOpMyIUpOBaHBI  OCHOBHBIE  3a/a4yM
uccneoBaHus. B  pepBoii rnaBe Hccieayercs  MHOrOQOTOHHOE
pe3oHaHCHOe  BO30yX(ieHHe  [ABYX-H  TPEXypOBHEBOrO  aroMa
VHTEHCHBHBIM JIa3epPHBIM H3JyYeHHEeM. PacCMOTpeHbI ABa pasiM4HBIX
TUNA TPEXyPOBHEBBIX 4aTOMOB, C TaK Has3blBaeMbiMu V- u TI'-
koHGurypaumsmi. B V- koHdurypaumu aroM B BO30Y)KAECHHBIX
COCTOSHHMSAX MMEET OTNHYHLIA OT HyJs CPefAHHN NUIIONbHbLIH MOMEHT, a B
I'- xonpurypauuu Bo30YXIeHHbIe COCTOSHHA ONM3KM Jpyr K Jpyry
HACTONBKO, YTOOBI dYacToTa HEpexofa MeXAy HUMH Obula Mana 1o
cpaBHeHHIO C 4actoTod Pabm W MexXHy 3THMH NepexoJaMH paspeLieH
JNONBHBIA nepexoy. Pemenue 3anaun i I -koHGUTYypauuy ¢ MOMOUIBIO
YHUTAPHOTO TpeoOpa3oBaHWsi MOXHO CBeCTH K 3amave s V-
koHpurypammu. [ToaToMy, aHATATHYECKHE WCCNENOBAHHA B JHCCEPTALMMA
npoBeAeHbl i CHCTeM ¢ V -koHdurypauuei. s atoma Bonopozia 310
npeobpa3oBaHue COOTBETCTBYET MEPeXoAy OT IapabonuyecKux KOOpAWHAT
K coepudeckuM. [lpuw 3TOM, wu3-32 CiIy4alHOrO BBIPOXKICHUA B
KyJIOHOBCKOM I10JI€, aTOM BOJOPOJa UMEeT CPelHH JUNONbHLIA MOMEHT B
BO30YXICHHBIX COCTOAHUSAX (V' -KoH(uUrypaunus), a B I' -koHbUrypauuu
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CPOMI JMNoNBHBIE MOMEHT B BO3GYXKIEHHBIX COCTOSHHSX PaBeH HYIIO,
HO BCTH JINONLHBIA IEPEXO0/l MEKITY BBIPOXKICHHBIMEA COCTOSHUSIMH.

* Pacemotpeno  MHorogotoHHOE pe30oHaHCHOE  BO30yxAeHUE
TPEXYPOBHEBOrO aTOMa CHJIBHBIM Ja3epHbIM HMITYJIECOM H TIPOBENEHO
CPABHEHHE CO CilyqaeM MHOrO(OTOHHOIO BO3GYXIEHHS IBYXyPOBHEBOIO
aroma. Kak W3BECTHO, IITAPKOBCKME C/BHTH YCIOMHAIOT Ny 4eHue
MHOrooTOHHOTO pesoHanca. B NasepHOM mnoONe COCTOSHYS aTOMHOM
CHCTEMBI  pacUEIUISIOTCS HA  KBA3HOHEPTETHYECKHE YPOBHH  ((noKe-
JIECTHMIIA), KOTOpbIE B CIydae TPEXypOBHEBOH CHCTEMBI CO CpeIHUM
ANTIONBHBIM MOMEHTOM B BO3OYXIEHHBIX COCTOSHHSX, XapaKTepH3yeTcs
MaIbIMHA LITAPKOBCKHMH CIIBUTaMH, B HMEIOT KaK HEYETHBIE, TaK M YETHEIE
KOMNOHeHThl. B ciywae aByxypoBHeBoro aroma HITAPKOBCKUM CABHUTr
pacteT ropasyio OhiCTpee, 4eM B Cllydae TPEXypOBHEBOM CHCTEMbI ¢
HEHYNICBBIM  CDEIHMM  JMIONBHBIM MOMEHTOM B  BO3GYKACHHBIX
COCTOAHMAX. J{HAMUYECKUIt IITAPKOBCKHM CLABUT PacTeT ¢ pOCTOM CTENEHHM
(OTOHHOCTH, U KOria CTAHOBHTCS NOpAJKa YacTOThI a3epHOTo nons, Pabu
OCLMIUIALMK  WCYE3AIOT W HENb3A YXKe TOBOPHTH O DE30OHAHCHOM
BO30YX/IEHUH .

BaKHOCTS  HaNWuMA  CpeJHEro  JHMONBHOTO  MOMEHTa y
BO30YX/IECHHBIX  COCTOAHMN s sbdexruBHOrO  MHOrOdOTOHHOrO
BO30YXK/CHHA CHCTEMBI POAEMOHCTPHPOBAHA Ha [pUMEpe TPEXypPOBHEBOM
cucrembl. Ha puc. 1(a) npexcrasnena spomouns aMILTUTY]] BEPOSTHOCTH
TIpH 9€THIPEX(POTOHHOM PE30HAHCE, I CHCTEMBI C HEHYJIEBBIMU CPEIHAMHA
JMTIONILHEIMA MOMEHTaMU B BO30YXKAEHHBIX COCTOSHMAX.

1
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Puc. 1. Pabu ocummnsaumu s YCTHIPEXPOTOHHOTO pe3oHanca (B mone nasepa ¢
98cTOT0l @ =0.094Ge.). Bpems B eauHHUAX NEPUOSA BONHBL HanpsmxenHocts nons paena
E=0032ae.. (a) B cnydae, xorna atom obnagaer CPCIHUMH JMTNIONBHBIMH MOMEHTAMH B

BO3GYMKIEHHBIX COCTOAHMAX; (6) mpw oTCyTOTBAM CPEAHEro IMNONBHOIC MOMEHTa aToMa B
BO36YICHHBIX COCTOAHMAX.

Kak BMgHO u3 3700 DHCYHKa, CHCTEMa MHOCTHraeT MOJHOM
nHBepcun. Ha puc. 1(6), mpH TeX e yCIOBHAX BO30YX/eHHs, OKa3aHa
BOMIOLMA AMIUTHTY/l BepOSTHOCTH, KOIZa B BO3OYXIEHHBIX COCTOSHMAX
CUCTEMA HE UMEeT CpefHux AUNOJIBHBIX MOMEHTOB. YucneHHble pacyeTh
MOATBEPKIAIOT AHANWTHYECKHE DPE3YIbTaThi, B HaCTHOCTH, OTCYTCTBHE
Pabu ocmwuisiumii WHBepCHM, TIPH HYJEBBIX CPeIHHX JHIOJIBHBIX
MOMEHTOB aToMa B BO30YkieHHBIX COCTOAHHAX.

Eme oaHO MpenMyMleCTBO CHCTEM CO CPEJHWMH IHIIONbHbIMH
MOMEHTaMH B BO3GYMIeHHBIX COCTOSHMAX 3akmouaercs B TpeGyemoi
BEJTUUMHE HANPHKEHHOCTH JIA3EPHOIO MO, HeOOXOMMO U peanusaiyy
MHOTOOTOHHOTO pesonancd. C TMOBBINEHHEM CTeneHH (OTOHHOCTH,
Tpebyemoe 3HaueHHe HAaNpsHKEHHOCTH MO HAKAYKM PACTET, 4TO NPUBOJHT
K HeXeJaTenbHOMY Tpoleccy HOHH3AlMK. B 1BYXypOBHEBOH cucTeMe, MpH
OTCYTCTBHM CpEIHEro OWIONBHONO MOMEHTA B BEPXHEM YPOBHE,
KOHKYPHpYIOIIHii Iponecc HWOHU3ALMH IPAKTHIECKH CTAHOBHTCS 3aMETHBIM
yXKe npu TpexX(pOoTOHHOM pe30OHAHCe.

B 370l ke riaBe paccMOTPeHa Jpyras cXemMa MHOTO(OTOHHOIO
pe30HaHCHOTO BO36YK/IeHUs TPEXYPOBHEBOIO aTOMa - € TIOMOIIBIO ABYX
Na3epHBIX NONeH pasTWuHBIX YacToT @, w, (ABYXUBETHbIi PE3OHAHC).
370, BO-TEPBBIX, pacmupAeT CIEKTP BOIMOXKHBIX KOMOWHAUMH A
IoJiyyeHuss MHOrooToHHOI0  pe30HaHCa MEXHYy  ONpEACICHHBIMU
ATOMHBIMHA M )IlfICerTHHMH JIA3CPHBEIMH  4acTOTaM#u H l'!paKTK'-ICCKOﬁ
pealiM3aliK KOTEPEeHTHBIX CYNEPNO3ULHOHHBIX cocTosHui. Ilpn 3ToM,
obecneueHuIo yenoBus pe3oHanca

nw, +n,w, =w,, 1)
U JAHHOIO ATOMHOro MEepeXoia C 4acToTolfk @, MOXKHO AOCTHYb CO
CPaBHHMTENbHO MMpOKol BOIMOXHOCTBIO BapbHpPOBAaHWA NapaMeTpoB
3aga4d (M0 yacToraMu BOJIH Hakayk¥ o,, @, W CTeNCHAMH
MHOTO()OTOHHOCTH " n, (n,=0%1%2,..). BeposTHOCTH
MHOTO(OTOHHBIX NEPEX0R0B MEXY YPOBHAMH PaCCMAaTPUBAEMOM CHCTEMbI
MaKCHMaITLHBI I pe30HaHCHBIX NIEPEX0I0B:

&, —Eyq t o, +n,0, =0, (2)

rme e €,- OHeprMd OCHOBHOTO M BO3CYXNEHHBIX ypOBHel,
19

COOTBETCTBEHHO. B 9Toii ¢XeMe BO30YXKJAeHHs YCIOBHE pe3oHaHca (2)

MOXET ObITh YIOBJIETBOPEHO cpasy s HECKOJBKHUX nap (I)OTOHHLIX qucemn
(BblpO)KJ_lCHHHﬁ pe30Hch)‘ B 4acTHOCTH, €CITM YacTOTa OHON BOJIHBI
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