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OElllAH XAPAKTEPllCTiiKA PAEOTbl 

ARTyam,HOCTL TeMR 

B IlOCAB~ee BpeMSI 3aMeTHO B03p0C KHTBpec K HCCAenoBaHIDO HHTerpH
pyeMHX KBaHTOBl:IX MO~eAett B3a.0Mo~ettcTBM aTOMOB C 3A8KTpoMarHHTHHM H3-
~8HHeM. 3ro o6yCJIOBAeHO neAHM pH,U;OM npnqnH, rAaBHR8 H3 KOTOpl:IX CBO
~RTCR K c~enYJlllleMy. 

· Bo-nepBl:IX, H3Y'{8HH8 ~Wlt8 ynpomeHHNX, HO TOqHo pemaeMWC MO~e~e:11 
nosBoJIR:eT rro~HTL MBKBaTHoe orrncaHne ne~oro pH.na q,nsnqecKruc nponec
coB H npencxasaTL PH.n npHHOHilHaJILHO HOBl:IX Jlll~BHHtt. Hcc~e~OBaHHe HHTe
rpnpyeMmc MO~e~e:11 Il03BOM8T TaIU:8 r~6l!te IlOHRTL CBO:ltcTBa MaTepnam,
H0:11 cpe~H a cBera a M8JCaHH3MH HX B3aHMonettcrBM. lfuc~o ToqHo pemae
MWC Mone~LHNX 3Maq BeCJ:iMa H8Be~o. HO HM8HHO Ta.Kile 3Maqa, KaK rrpa
BMO, OKa3ilBa!OT onpe~e.lfJllOlllee B03~e:ltCTBR8 Ha pa3BHTH8 T80pM. 

Bo-Bropl:IX, Mone~a, o6~MaIOIIU'le cxonHo:lt MaTeMaraqecxo:11 CTPYKTypo:lt, 
mapoKO npHM8Hm:JTCR B paa~qHl:IX o6JIB.CTHX qJH3HKH. TaxHe Mone~ RMeIOT 
R3BeCTHYIO YHHBepcaJILHOCTL, rue MaTeMaraqecKaH q,opMy~poBKa He Y'{RTRBa
BT IDC KOHKpeTHO~ qlH3HqecKott rrpHpO~R. IloaTOMy .0,Il;eH, rrpencraBJIBHM R 
M8TO~R, paspa6arimaeMue B reopmi: BaaHMqnettCTBHR aa~qeHHR C BemecT
BOM, o6JJa,IJ;aIOT onpene~eHHO:lt o6~0CTLIO a OKa3HBalOTCR rrpHMeHHMHMH nM 
Rcc~enoaaHMBecJ:iMa m«poKoro Macca npo6~eM, na~eKo Bl:IXo~ sa paM
KH a~eKTpO~ruraMHKR H OITTHKH. 

B-TpeTLHX, CTpeMHTB~Hoe pa3BHTH8 TBXHWCH Ha COBpeMeHHOM 3Tane 
npHBe~o K'3KcnepHMeHTMLHO:lt peaJia3auHH YCJIOBH:lt, npa KOTOpl:IX npHM8HH
Ma nruKe npOCTe:ltruaJI MO~e~L KBaHTOB0:11 a~eKTponHHaMHKH - MO~e~ Jlllt8ftHca
KaMMHHrCa, a Truae PH.nee o6o6meHH:lt. MHorne HHTepecHRB rrpencxasaHM 
B aTo:11 Mone~ 6RAH rrpoBepeHR H rronTBepll\IteHR Ha onurax. Tio~eHHRe pe
sy~raTR CJiy.lKaT OTilpaBHRMH UYHKTaMH ~JI.II H3Y'{8HM ~pyrruc, 6o~ee c~o~
HNX il pe~cTaqecKHX MO~e~LHl:IX CHCTeM. 

C npyrott CTOpOHN, B TO~O pemaeMHX Mone~LHHX SMaqax BSaHMonettcT
BHR H3~8HHR C B811l8CTBOM y;naeTCR ~8TaJILHO rrpoaim~sapoBaTL MBXaHas-· 
MR reHBpa!lM 06Hapy,KeHHNX.H8naBHO HOBHX KBaHTOBHX 9qxp8KTOB (pasrpyn
nnpoBKa qlOTOHOB, CMTOe COCTORHae a~eKrpoMarHRTHOro noJIR: H T.n.), H3-
M8HRlO!IlWC: TPMRUHOHHRe npe~CTaBJIBHM O CTaTHCTHK8 qlOTOHOB H KOppe~H
OHHHX CBO:ltCTBax HSAyqeHM. 

Cxasrumoe BRID8 y6enare~HO o60CHOBHBaeT aKTYaJILHOCTL reMR HaCTOR
mett ~accepraunn - acc~enoaaHM ~HHaMaqecKruc a cTarncraqecxnx cBottcrB 
B HHTerpnpyeMHX Mone~ BsaHMo.nettCTBHR aTOMOB C ITOJieM as~eHHR, KO
TOpaR, IlOMHMO qacTO reopeTaqecKoro SHaqeHHR, npe~CTaBJI.IIBT, Ha Ham 
B3r~ • .Ii IlpaKTaqecKHtt HHrepec B 3KCnepHMeHTa~HOM asyqeHHH MHOrHX 
q,ajaqecKrut RBJieHH:lt. 

O&u:JUitlt'liiih-.il tmcnrryr I 
na-:lJm:ix m:c.~e.llonau~tt 

6t1Sllfr10TEHA 



Uem, pa60TH COCTORT B pa3BRTRR noc~e,noBaT8~bHOtt ltBaHTOBOtt T80pRR 
,nRHa.MRKR aroMa R CTaTRCTRKR qx>TOHOB B RHTerpapyeMWC Mo.ne.rurx, acc~e.no
BaHRR qlJ!yKTYBUROHHliX, KoppeJIRUROHHllX, cneKT~bHWC R KOoneparRBHI-lX 
CBOttCTB R9JIY'I8HM, a TaKlK8 B R3Y'l8HRR p,,ma B03MOlltHliX .KBB.HTOBWC H8~R-

Hettmnc sqxpeKTOB. 

HaytrnaR HOBR3Ha 11 TiprutT.0:'18CKafl U8HHOCTb pa60TH 

B ,naccepT8UID1 BnepBlle Ha OCHOBe e.nRHoro KBaHTOBOrO no,nxo.na RB 
paMKaX •RHTerp.0:pyeMWC Mo.ne~en ·nocTpoeHa noc~e,noBarem,HBJI crporBJI reo
pM BSaUMo.nettcTB.IUl KO~e'lHoypoBH8BOro aTOMa C KOH8'lHOMO,nOBYM no~eM ll9-

JIY'I8HM. 
PaSBRT MeTo.n onepaTOpHWC ypaBH8W 11 xapaKT8pRCTR'l'.8CKOrO onepaTO~ 

pa ,nJIH RCCAe,noBaH.IUl ,nH.Ha.MR'l8CKRX R CTaTRCTR'l'.8CKRX CBOttCTB nrnpoKoro 

Macca Mo.ne~bHllX CRCT8M. 
BnepBHe ,noKasaHa RHTerpapyeMOCTb ne~oro pSI,na Mo,nem,HWC CRCT8M 

KBaHTOBOtt 3A8KTpO,nWia.MRKR. 
JI.aH·o RCtiepmraa.JJmee Olll1CaHRe o6melt KapTRHll ,nRHaM.0:KR aTOMa R CTaTZ-

CTRKR ~OTOHOB. BnepBll8 IlOJIY'I8Hll .KB8.HTOB1l8 BliprutteH.IUl ,nJIJI 'iaCTOT ,nByx
MO,nOBliX MHOroqx>TOHHllX ocnMJIRII.l!tt Pa6a, ycTaHOB~8Hll COOTHOill8H.IUl M8E.nY
CTaTRCTR'l'.8CKm.ffl xapaKT8pRCTRK8.MR qx>TOHOB R Hace~eHHOCTffltU'l ypOBHelt B 

rpexypoBHBBHX cncTeMax. 
Ilpe,ncKa3aHO R onacaHO ~8HR8 aBT03xa (3acyXaHR8 R B0306HOM8HR8 

ocnMJIRIIRtt Pa6n) B TpexypoBHeBott cacTeMe. 
Ilpe.n~ol!t8Ha Mo,neAL ,nByxMo.noBoro ~asepa, peMR3yeMoro Ha TpexypoB

HeBllX aTOMaX C MHOroqx>TOHHl:lMR nepexo,naMR npa HaJil'l'lRR HB.Ka1!KR Bcex 

rpex ypoBHelt. 
H3Y'l8HH Koppe.rum:ROHHH8 CBOttCTBa ~OTOHOB R BpeMeHHM 3BOJllOU.IUl .nn-

nom,Horo MOM8HTa rpexypOBHeBoro aTOMa. Ilpe,nCKa3aH PM RHTepecHllX 
.KB8.HTOBllX 3qxpeKTOB, TaKRX, KaK t1epe,noBaHR8 6HCTponym,cnpyIOUUtX a .KB8.-
3RCT8UROHapHllX pe!00,10B 8BOJllOUIDl., reHepanWI cy6nyaccoHOBCKOlt craTRCTR
KR qx>TOHOB, HeMaCCR'l8CKBJ! Koppe.rumWI Mel!r,Uy MO,nB.MR R KorepeHTHOe n~e
H8HR8 HaC8A8HHOCTelt ypOBHett i TpexypOBH8BOlt ,nByXMO,nOBOlt CBCT8M8. 

BnepBll8 npoBe,neH BC8CTOpOHHRlt aH8Jil'l3 noBe,neHM KOM8KTRBHOrO 
cnoHTaHHoro K8JIY'I8HM CRCT8Mll ,nByx aTOMOB B R,n88.Jll,HOM pesoHaTope, ~ll
no~eHO crporoe RCC~e,noBaHRe M8X8HK8Ma reHepanrui: ClUl.TOro COCTORHRR 
CB8Ta B o,nHO- R ,nByxaTOMHllX MHOroqx>TOHHllX Mo,neJIJIX JI.JEeltHca-KaMMRHrca, 
IlOJIY'I8HH .KB8.HTOB03~8KTpo,nKHa.MR'l'.8CM8 Bllpallt8HRR ,nJIJI saBRC1lll1RX OT Bpe
M8HR cneK~pOB quryopecneHURR. BlltlRMBHH Koppe.rum:ROHHH8 <f?yHKnKR .nJIJ! no
JIJ!. Ilpe,nCKa8aHa B08MOJKHOCTb TaKRX-RHTepecHllX KBaHTOBllX 3(PP8KTOB, Ka.K 
orpaHR'l'.8HH08 cBepXR8JIY'I8HR8, CB6pXR3JIY'I8HRB, cy6R8JIY'l8HR8, nABH8HR8 
R8JIY'l8HM, reHepanRR cy6nyaccOHOBCKOtt cTaTRCTRKR ~OTOHOB, ClltaT.IUl CB8-
Ta 2-ro a 4-ro nopMKa, BaKyyMHHe ocn1UIJU!IlRR Pa6a n pacmeMeHRR cneK-

pa cnoHTaHHOrO R8~'18HRR. 
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CoBOKynHOCTb llOJIY'IBHHHX B .naccepTa,URR pesyAbTaTOB MOJKeT paCCMaT
pRBaTbCR K8.K HOBOS R nepcneKTRBHOB HanpaBABHRe B KBaHTOBOlt TBOpan 
B3aRMo,nettcTBRR R8~'i8HRR C BemecTBOM, OCHOBaHHOB Ha RCC~e,noBaHRR .na
HaMR'IBCKIDC R CTaTRCTR'iBCKRX CBOttCTB ll8JIY'I8HRR R aTOMOB B RHTerpapye
MHX Mo,ne.rurx. 

3TH pesym,TaTH MoryT 6HTb ncnOAb80BaHH B KBaHTOBOtt OTITRKB, aTOM
HOlt ~asruce R ~R8RK8 KOH,nBHCRpoBaHHoro COCTORHRR, B qacTHOCTR, 'AJIH 
coBepmeHCTBOBaHWl MeTO'AOB cneKTpOCKOnRR CBepXBHCOKoro paspemeHRR, 
pact1era nponeccoB reHepanan H6KJiaCCll'l'.6CKRX COCTORHH~ CBBTa, R8JIY'I8-
H!Ul pa,n6eprOBCKRX aTOMOB, a TaKJKe 'AJIJ! ncc~e.noBaHrui KB8.HTOBHX ~eHalt 
B ,npyrax o6JiaCTRX ~R8RKR Ha OCHOBB Mo,ne~en, .l!Me~mruc cxo.nHYl(l Ma.TeMaT.l!

'16CKYJO CTPYKTYPY· 

JI.Jl!I 3AlllHTH BH,!U3v!I'Am'CH C.lIE,ll.YlOIUViE OCHOB.Bh!E PE3YJThTATH, ITOJIYlIEHHb!E 
B .llHCCEPTAIUIB: 

I. PasBHT M6TO.n onepaTOpHHX ypaBH6Hllff R xapaKT8pHCT.1!'16CKOro one
paTopa .nM acc~e,noBaH!Ul ~RHa.MR'IBCKRX .I! CTaTRCTR'l'.6CKRX CBOttCTB nrnpoKo
ro KJiacca KOH6'1HOYPOBH6BllX KOH6'1HOMO~OBWC·MO,nem,Hwc C.l!CTeM. IlocTpoe~ 
HH 8a.MKHYTH6 CRCT6MH ARH6ttHHX ,nnqq,epeHU~MDHHX onepaTopHHX ypaBH8HRtt. 
YcTaHOM6Hll COOTHomeHRR M6ll\IJY xapaKT8p.l!CTll'i6CKRMR onepaTOpaMH .I! one
paTOpaMR Hace~eHHOCTBlt ypoBHelt. Jl.oKasaHa RHTerpnpyeMOCTb TaKRX MO
.ne~bHHX CRCTBM •• YKasaH npocroft nyTD 'AM CTpororo pact1eTa Hace~eHHOC
TBtt ypoBH8il aTOMa R CTaTRCT.il'i8CKRX xapaKTBpHCTRK ~TOHOB • 

2. IlpRM8H8H.1!6 yKa8aHHoro MeTo.na K KOHKpBTHl:lM 3a,nat18M KBaHTOBOff 
a~eKTpO,n.ilHa.Mllli.11 Il08BO~O BnepBll8 nocTpORTD noc~e,noBaTeRbHYl(l KBaHTO
BYJO Teopam TpexypoBH6BllX ,nByxMO,nOBHX CRCT6M C o.nH6- R MHOrOqx>TOHHl:lM.I! 
nepexo,naMR, R8Y'lRTD oco6eHHOCT.I! noBe,neHRR ,nByxypoBH6BOil MHOrOqx>TOH~ 
Hott C.l!CTBMH, a Ta.KlKe npe~CKa3aTb R RCC~B~OBaTb PM KBaHTOBHX 3qxpeK
TOB, B03HrutaIOmRX B TaKRX CRCTeMax. 

3. Ha OCHOBB yKaSaHHOro MeTo.na no~'l'.6HH RBHH6 BHpalKSH.l!H 'AM Bpe
M8HHOtt.8aB.l!C.l!MOCTR Hace~eHHOCTeil ypoBHett, BepoHTHOCTBtt aTOMHHX nepe
xo,noB, cpe,nHRX qace~ R CTaTRCT.1!'16CKRX MOM6HTOB ~TOHOB, qJyIIKURtt Bsa
RMHOtt KoppeJIRURR MO,n .I! qJJHKURR pacrrpe,ne~eHrur qlOTOHOB. 

4. Hatt.neHH KBaHTOBHe BHpalKBHRR .nM ,nByxMo.noBHX tlaCTOT Pa6a. Ilpe.n
CKa8aHO cymecTB~BaHRe MRI'KOtt B8TBH 3TRX qacTOT, YKaSHBaIO~en Ha Ha.l!.11-
qae, llOMRMO R8B6CTHHX 6HCTPHX,TaKlKS R Me.n~eHHWC OCUHMRURtt, o6yMOB
~eHHHX KoppBJIRU.l!OHHYM.I! npoueccaMR B TpexypoBH8BOM aToMe. B CJIY'Ia8 
.nByxypOBHeBoro aTOMa no,no6HM BeTBb OTCYTCTByeT. 

5. Ilpe,ncKaSaHO RBA6HR6 aBroaxa (saryxaH.118 R B0806HOM8H.1!6 oc~

JIJIURil Pa6a) B TpexypoBH6BOfi .nByxMo,noBoil CRCT6Me JiaM6~a-Tana. 3ro RB
~eH.116 SaKJJJOqaeTCR B t1epe,n0Balill.l! KBaSRCTanHOHapHHX ll 6ucrpony~bC.l!pYJO-
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max pe!rnMOB 3B:)JIIOUIDI cpe,IJ;Hero "IRCJia g)OTOHOB B ClirHaJII>HOtt Mo.ne, nepBO
Ha'!aJII,HO Haxo.nmuettcH B BaKYYMHOM COCTOHHRR. ABT03XO RHRUHHpyeTCH KO
repeHTHOtt Mo.nott npn HaKa"IKB ,neBo36yl!!,ll;8HHOrO aToMa. Oco6eHHOCTI>ID.aBT0-
3xa HBJIHSTCH ,nBottHM nepno,nH"IHOCTI> "!epe,noBaHRH pelKllMOB 3BOJIIOUHR. Hait
,neHH xapaKTepHHe BpeMeHa 3aTyxaHRH R B0306HOBJieHM ocuR.1J.JIHIUtl1. YKa3a
HH npoHBJISHRH KOHKypeHUM Meimy MO,naMR R B03MOll!HOCTI> no,naBJISHRH o.nHO

ro nepexo.na ,npyrHM. 
6. ll3Y"J8HH KoppeJIHUROHHHe CBOttCTBa (l)OTOHOB B TpexypOBHeBott ,nByx

Mo.noBott CHCTeMe JJaM6.na-THlla. IlOJIY"!8HH qiopMJJIH ,nJIH HOpMaJil,HO ynopR,D;0-
"!8HHHX Bapaauan 'tJHCeJI qlOTOHOB H KOppeJIHUHOHHHX q,ymtURtt. HccJie,noBaHa 
BpeM6HHaSJ 3BOJIIDURH 3THX BeJIR"IRH. Ilpe,ncKa.3aHa B03MOlKHOCTL "!Spe.noBaHRH 
6HCTponyJII>CHpYBJlllIDC R KBa3HCTauRoHapHHX pel!UD.IOB 3BOJIIDURR CTaTRCTR'tJeC
KIDC xapaKTepRcTHK qioroHoB. Onpe,neJieHH ycJioBrui: ,nJIH reHepauaR cy6nyac
coHoBcKott CTaTHCTRKR qlOTOHOB, aHTHKOpp8JIHURH R HBKJiaCCR"IeCKOtt KOppe

JIHUM MBlli,I(Y Mo,naM.11. 
?. HccJie,noBaHa Bp8M8HHM 3BOJIIOURH .nanoJILHoro MOMBHTa TpexypoBHe

BOro aTOMa, B3fil'lMO,nettcTByD!IIBrO C ,nByMJi nepBoHa"!aJILHO KorepeHTHHMR MO
,naMR IlOJIH H3Jiy'l8HlIB. ITOKa3aHo, "ITO npH KorepeHTHOM Ha"IaJILHOM COCTOH~ 
HRH MO,nH HaKa"llUt R BaKJYMHOM Ha'tJaJILHOM COCTOHHRH ClirHaJil>HOtt MO,nH no
Be.neHRB orH68Jll!IRX ,nHllOJILHoro !vlOMBHTa HMBBT xapaKTBP "!epe,noBaHM 6HCT
ponyJILCRpYJJl!lRX R KBa3RCTaUROHapHHX pellWMOB 8BOJll'.lUrul.. Hait.neHH OUBHKH 
,nJIH xaprutrepHHX BpeMeH 3aTyxaHHH H Boso6HOBJI8HWI OCURJLIDIUHtt 3TRX ora-
6a!llllll. . 

IlOKB.3aHa B03MOlKHOCTI> KorepeHTHOrO IlJI8HBHIDI HaC8JI8HHOCT8ft ypoBHBtt 
rpexypoBHeBoro aToMa c MHor$roHHHMn nepexo,nar,1n Jia.M6,na-Tana. Hatt.ne
w BHpallBHnH ,nJIH BOJIHOBHX ipyHKUHtt cocToHHd KorepeHTHoro nJieHeHRH •• 
YcTaHOBJI8HO, "ITO TaKHe COCTOHHHH He cymecTBJIDT B CHCTBMaX C KOH~HI'Y
pau!UlMH TWUl V a rana KacKB.na. 

BHtlHCJI8HH .nanoJILHHB KoppeJIHUHOHHH8 ipyHRIIHH. ITOKa3aHO .ny6JIBTH08 
pacmenJI8HR8 JIRHHtt B Cil8KTp8 CilOHTSHHoro H3JIY"!8HM Tp8xypOBH8BOro aro

Ma B pe3oHarope. 
8. Ilpe,nJiozeHa Mo,neJIL ,nByXMo,noBoro Jiasepa, peaJIHsyeMoro Ha rpex

ypoBHBBHX aTOMSX C MHOrOqlOTOHHHMR nepexo.naMH npa HSJIH"IHR HaKaqKll 

BC8X Tp8X ypoBHBtt • .llJIH TaKOro Jiasepa nocrpoeHO KBaHTOB08 KRHBTR"!ec-· 
K08 ypaBH8HH8 ,nJIH ipyHKuM pacnpe,neJISHHSJ ql()TOHOB. Ilo.nj"ieHH 38.Ml<HY'fH8 
CHCTSMH ypaBH8Hd ,nJIH cpe.nHRX qaceJI qlOTOHOB H ypaBH8HH8 TWUl ~KRepa
IlJiaHKa ,nJIH iro'HKllM pacnpe,neJieHHH HHT8HCHBHOCT8tt MO,n. Hatt.new CTauno
HapHH8 pemeHHH ,nJIH HBKOTOpHX npe,neJILHHX CJIY"IS8B. Ha OCHOB8 3T.llX peme
HHtt npe,nCKa.3aHH MHorae HHT8p8CHH8 cTaTHCTH"!8CKR8 CBOttCTBa (p()TOHOB B 

Jia38pe. ITOKa3aHH npoHBJISHHH KOHRyp8HURH MO,n. 
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9. HccJie,noBaHO B3aHMo,nettcTBH8 aTOMOB C noJieM H3.7Iy'l8HHH B paMK9.X 

o,nHo- H ,nByxaTOMHHX MHOrOg)OTOHHHX Mo,neJien nxettHca-Ka.MMHHI'Ca. IlpoBe
,neH BC8CTOpoHHRi1 aHaJIH3 noBe.neHHH KOJIJIBKTHBHoro CilOHTaHHoro H3JIY"I8-
HRH CRCTSMH R3 ,nByx aTOMOB B pe30HSTope. IloKa.SaHa B03MOlKHOCTI, TaKHX 
HHTepecHHX KBaHTOBHX 3!WJ8KTOB, KaK CaMOHH,D;yUZpoBaHHHe OCmtJL/I.fIUID! Pa-
6n, IlJI8H8HH8 H3JIY"I8HRH, orpaHH"IBHHOe CBepXH3Jiy'l8HH8, CB8pXH3Jiy'tJ8HHB, 
cy6H3JIY'{6HH6 H reHepauwi: cy6nyaccOHOBCKOtt CTSTHCTHKH qlOTOHOB. YcraHo
BJI6HO, "ITO KooneplipOBaHH8 aTOMOB B npouecce H3JIY"I8HH.II H MHOrO(l)OTOH
HOCTL nepexo.noB npHBo.nHT K yM8Hl>ID8HHID xapaKTBPHHX Bp6M8H npouecca, 
B03MOJKHOCTR reHepaunn a MaKCHMB../ILHOtt CT8Il8HR cy6nyaccoHOBCKOtt CTaTH
CTHKR. 

IO. IlpoBe,neHo .neTB.JU,Hoe a cTpo~oe accJie.noBaHne MexaHH3Ma reHepa
una CJKaTHH CBBTa B o.nHo- a ,nByxaTOMHHX MHOrO(l)OTOHHHX CHCT8MB.X THlla 
,Il)KeitHca-KaMMmlrca.rro;ry"!eHH q,c>pMJJIH ,nJIH 3aBHCHIIIHX OT BpeMerui: qlaKTOpOB 
Cl!taTHH. Iloxa3aHo, "ITO B c;ryqae, Ror.na aTOMH nepBOHa"!aJII>HO HaXO,IJ;RJIHCI, 
B OCHOBHOM COCTOHHHH, a noJie B Korepe~THOM, 3(1'(f)eKT CJKaTHH CBBTa Cpa3y 
llOHBJIH8TCH Ha Ha"!aJILHOM 3Tane 3BOJIIDUHR CHCTBMH. ITpe,nCKa.3aHa B03MOM
HOCTD ClltaTHH CB8Ta npa CllOHTaHHOM H3JIY"!6~H. AHaJIH3 BpeMBHHoro noBe
,neHM qaKTOPOB ClliB.THH .noBe.neH .no "IHCJIBHHHX OUBHOK MB.KCHMaJILHOtt CTene
HR CJKaTHH. BwlcHeHO BJIHSJHHB KoonepnpoBaHHH aTOMOB npn BSaHMo,nettcTBHH 
C no~eM R3JIY"I8HHH,a TaKXe BJIHSJHRe M8xaHH3Ma MHOrOg)OTOHHHX nepexo,noB 
Ha ipopMHpOBaHHe ClJB.TOro COCTOHHRH CBeTa. Onpe,neJieHH OllTZMMLHHe ycJio
BHH ,nJIH llOJiy'l8HRH M8.KCHMaJIDHOfi CT8ll8HH ClmTM. 

II. Hcc~e,noBaHa qi.nyopecueHUHSJ CHCTBM H3 o.nHoro H .nBYX ,nByxypOBHe
BHX aTOMOB, HSXO.nHIIIHXCH B a,neaJILHOM pesoHaTope npa MHOroq>OTOHHOM pe-
30HaHC8. IlOJiy'lBHH CTporae KBaHTOB03Jie..KTpO,nHHaMH"I8CRHe BNpall'(BHRH ,nJIH 
,nByxBp8M8HHHX .nanoJILHHX Koppemm:HOHHHX ipyHRURtt H saBHCSJlll.llX OT BpeMSHH 
Cll8KTpOB qi.nyopecueHURR. H3Y"J8HH CTpyKTYPH CTSUHOHapHHX cneKTpOB npn 
!p()KOBCKOM Ha"!aJILHOM COCTOHHHH pesoHaropHoro noJIH. ITOKa.3aHO, "ITO B 
npe,neJie Y3KOtt qacTOTHOtt IlOJIOCH .neT8KTHpoBaHHH cneKTp cnoHraHHoro H3-
Jiy'l8HM STOMOB B pe3oHarope RM86T ,ny6JI8TH08 pacmen~eHH6 B CJIY"!S8 CHC
TBMH R3 o.nHoro aTOMa H mecTan.JI8TH08 pacmenJI8HR8 B CJIY"!a8 OHCT8MH as 
,nByx aTOMOB. Ilpe,nCKa3aHo cymecTBOBaHHe IlHKOB Ha BHCmruc rapMOHHKa.X B 
KOJ!JIBKTHBHOM MHOrOqlOTOHHOM Cll6KTpe. IloKasaHo, 'tJTO HHT8HCHBHOCTH TaKRX 
IlHKOB CTP8MJITCH K HYJIJO KaK 1 /n~ npa YBBJIH'tJBHHR Ha"!aJILHoro "Il'JCJia !p()
TOHOB l\. B pe30HaTOPHOtt Mo.ne. 

12. Blr<lacJieHH Kopp6JIHUROHHH8 ipyHRuna ,nJIH IlOJIH B MHOrOqlOTOHHOft KO
repeHTHOtt MO,n8JIH nzettHca-KaMMHHI'Ca. IlOJiy'l6HH OU8HKH ,nJIH X8paKT8pHHX 
BpeMeH 3aTyxaHWI R B0306HOBJ!BHRJI. YcraHOBJIBW 3aKOHOM8pHOCTR 3aBRCH
MOCTR 3TIDC BpeMeH OT RHTBHC.llBHOCTH Ha'l8.JThHOro KOrepeHTHOro IlOJIH H 
MYJILTRIIJIHKaTaBHOCTR nepexo,noB. IloKaSaHa B03MOlKHOCTD reHBpauRH cy6nyac
COHOBCROll CTSTRCTHKH, CJKaTH.II CBBTa 2-ro a 4-ro nop.imxa Ha Ha"!aJILHOM 
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aTane B38llMO,nettCTBWi nepBOHaqaJibHO H8Bos6yimeHHoro 8TOMa C nepBOHa
qaJU,HO KorepeHTHNM noneM. 

AnpoO8IIH.!I pa6oTH 

0CHOBHH8 pesynDTSTH ,naccepTa.IlIDl ,nonOl!CeHH H o6CYlJ,ll8HH: 
_. Ha Il MeimyHapo,nHOM cm.mo3HYM8 no H3OpaHHllM npooneMSM CT8THCTH

qecKott MexaH.wtR (.Ily6Ha, CCCP, 1981 r.); 
- Ha ID Meimy-Hapo,nHOM C.l™IIO3HYM8 no H3OpaHHHM npo6neMBM CT8TKCTH~ 

qecKott MexaHHKH (.Ily6Ha, CCCP, 1984 r.); 
- Ha IY Mel!,Ityaapo,nHOM CZMIIO3HYM8 no K36paHHllM npo6neMaM CT8THCTH

qec1tott MexaHRKH (.Ily6Ha, CCCP, 1987 r.); 
- Ha Il CoBeTCltO-HTMD.!IHCltOM C.l™IIO3HYM8 no MaTeMaTnqecltRM M8TO,JJ:8M 

B CT8THCTHqec1tott MexaH.IIB6 (Jll,BoB, 1985 r.); 
- Ha paOO"tiRX C8MllH8pax no npo6neMBM KBaHTOBOtt onTRRH (ny6Ha, 

1986 r. a 198? r.); 
- HS Bceco!OSHOtt mKOne-ceMHHape "MaT8MaTaqecltH8 npo6neMH CTaTRCTH

qecKott MexaHRKR a KBaHTOBott reopaa noM (Kytt6mneB, 198? r.); 
- Ha ceMRHapax Jia6opaTopru1 reopernqec1tott ~asHRH 06~e.nRHeHHoro HH

CTRTyTa smepHHX accne,noBaHRtt, Ka<pe,npH KBaHTOBOtt CTaTHCTRKR" H T8OpID1 
noM Moc1toBcKoro rocy,napcTBeHHoro yitRBepcareTa .l'lM. M.B.RoMoHocoBa, 
HHCTRTyTa o6mett ~3.IIBH AH CCCP, MOCltOBCROrO HHJ6H6PHO-~H8Hqec1toro HHCTH
TyTa, ReH.il.HI'panc1toro.rocy;n;apcTB8HHoro y-HRBepcaTeTa; 

- Ha XI KOH<pepelll.{IUI no T8Op8THqecxott ~H3Hlt8 (Ca.McoH, BD8TH8M, 
1986 r.); 

- Ha XII KOHq)epelll.{HR no T8Op8THqecKott ~H3RK8 <nocoH, BD8TH8M, 
198? r.). 

Ily6JIHKB.IlRR. 0CHOBHH8 pesynbTaTH ony6nnKOBaHH B 23 pa6orax (CM. 
CimCOlt B ltOlll.{8 H8CTOHmero pecpepaTa). 

CTpyRTypa H o6~eM paOOTH. naccepTa.IlRR COCTOHT HS BB8,JJ:8HWi, IDl:TK 
rJiaB, SaKnIOqeHKH H cnHCKa nareparypu, BltnD'!alllllero 219 Ha.l'lMeHoBaHatt. 
Pa6oTa H3nO!teH8 Ha 254 CTpaHIDl8X Ma.lllIDIOnHCHoro T8ltCTa a co,nep:amT 
21 pllCYHOR. 

COJJ.EPJKAH11E PAEOTH 

BBeneHH8 noCBHm8HO KpaTKOMY HCTopaqecKoMy-·oosopy accne.noBBHd no 
T6OpHH Bsa.BMo,nettcTB.IIUI BemecTBa C aneKTpoMarHl'lTHNM l'l3nyq8Hl'l8M. 06ocHo
B8Ha aKTYMbHOCTl> T6MH .JJ:HCC6pTa.IlHR. IlpRB8,JJ:8HH Il6nR HCM6,JJ:OBaHHtt, 
1tpar1to asnoEBH MaTepnan .naccepran:HR, nepeqnMeHH ocHoBHHe nonozeHan, 
KOTOpHe BHHOC.!ITC.!I Ha 3aml'1Ty. 
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B nepBott rnaBe pa3BHT M8TO~ onepaTopHHX ypaBH6HHtt H xapaxTepRCTH
qecKoro onepaTopa, Ha ocHoBe KoToporo accne.nYIOTC.!I .naJraMRqecKne cTaTH
cTnqecKHe CBOttCTBa TpexypoBH8BOtt nByxMO,JJ:OBott CHCT8Mll C KO~arypauaett 
JiaMOM-TRIIa. rnaBS COCTORT RS C8Mll rrapar~oB. 

B § I .naHO MO,ne~Hoe onacaHRe B38.l'lMO,nettcTBWl: TpexypoBH8Boro STO
Ma c KOH~ypaunett naM6.na-Tnrra a ,nByXMO,JJ:OBoro noM nsnyqeHH.!I B .nn- · 
no~HOM npa6na~6HHR H npa6JIIDKeHRH BpamaI0111ettc.1I BOnHH. B § 2 IlOKa38HO, 
qTo Ta.K8JI Mo,ne~D ToqHo RHTerpapyeMa. C acno~DSOBaHReM ~e6paaqec1tnx 
CBOttCTB aTOMHHX onepaTopOB H 38.KOHOB COXpaHeH.IIUI qace~ BO3OYJm6HR.!I 
y;IJ;MOCD nonyqHTD 38.MKHYTY!O CHCT8MY naHettHHX ,naifq)epelll.{HMDHHX onepa
TOpHHX YpaBH8HRtt, H6 co,nepEalllHX ~TOHHH6 onepaTopli RBHO. PemeHH6 Ta
Kott CRCT8Mli ypaBH8HHtt ,naeT RBHRe Blipallt8HWl: ,nM onepaTopoB Hace~8HHOC
Tett ypOBHett 8TOMB. B npe.ncTa.BJI6HHH rettseH6epra. Ha:ltneHH KBBHTOBRe BH
pal!CeHWl: .nM onepaTopoB qacTOT ,JJ:ByxMO,JJ:OBHX OCllHJLIIJillHtt Pa6a. Ilpe,ncKasa
HO cymeCTBOBaHH6 MJII'KOtt ~6TBH 3TRX qacTOT, YJta3llB8lOmett Ha Hanaqae, 
noWIMo H3B6CTHWC 6RCTpllX, Tarotte K M8,JJ:n6HHHX OCUHJI.1IJ:IUHtt, o6ycnoBneHHHX 
KOppeMUHOHHHMH npoueccaMH B TpexypoBH8BOM aTOMe. B c.nyqae ~ByxypoB
HeBoro aTOMa no,no6H8..H B8TBD OTCYTCTByeT. 

B §§ 3,4 accne,nyeTcn ,nHHaMHKa cacTeMH Ha ocHoBe no.ny~eHHoro one
paTopHoro pemeH.rui:. B § 3 pa.CCMOTp6H c~tt aaqMDHOro COCTORHM C 
onpe,ne~eHHHMH qzCJraMH sano~eHrur. Hattn;eHH BlipalKeHH.!I .JJ:M BepO.!ITHOCTett 
pas~qHHX nepexo.noB aToMa. B § 4 pa.CCMOTP8H cnyqatt npoHSBO~Horo Ha
qa.,u,Horo COCTO.!IH.IIUI noM. Ilpe~CKa3aHa BO3MOlKHOCTD .!IB~8HM aBTosxa (sa
TyxaHH8 a B030OHOM8HR6 OCUHJI.1IJ:IUHtt Pa6a) B TpexypoBHeBott nByxMO,JJ:OBOtt 
CHCT6M8 Jia.M6,na-THna. 3TO sraneHae 3aKnIOqaeTC.!I B qepe~OBaHHH KB83HCTa
uaoHSpHHX a 6RCTpony~DCHPY!OmHX pelltHMOB 3BOJIIOIUIR cpe,nHero ~Rena ql()TO
HOB B CHrHMDHOtt Mo.ne, nepBOHa~DHO HaXo,JJ:HmettcR B BaKYYMHOM COCTO.!I
HRR. ABT03XO HHIDlHRpyeTC.!I KorepeHTHOtt Mo.nott npa HaKa.tzKe .neBos6yl!,IteH
HOro aTOMa. Oco6eHHOCTI,J(l aBTO8xa RBM6TC.!I .JJ:BOttlia.!I nepHO,JJ:RqHOCTb qepe
,noBaH.HJI pel!UIMOB 3BO~RR. Ha:ltneHH xapaxTepHHe BpeMeHa saTyxaHRR H BO-
30OHOM8H.IIUI ocuH.1IJIJIUHI!. YKa3aHH npoHBneHR.!I KOHKypelll.{rut M6lli,Il;Y MO,JJ:aMH H 
BOSMOlKHOCTD no.n~eH.IIUI O.JJ:Horo nepexo,na ,npyrHM. 

B § 5 YCT8HOM8HH a CTporo RCM8,JJ:OB8Hli COOTHOW8H.IIUI Meimy xapaxTe
PHCTaqecRHMH onepaTOpaMH H onepaTOpaMH HaC8A6HHOCTett ypoBHett;noSBO
JIJIDIU!6 onpe,ne~TD CTaTHCTaqecKHe MOM8HTH, gJyHKUHH B3a1'!MHOtt KoppeM
UW!, xapa1tTepncraqec1tae ifurHICWlR a ifurHKUHH pacnpe.neAeH.IIUI ipoTOHOB. C 
IlOMomw 8T.i!X COOTHomeHHtt y,IJ;MOCD no.nyqaTD CT8THCTH~6CKR8 xapaxTepac
THKH noAA ,nM WRPOKoro itnacca HaqanDHHX COCTO.!IH

0

Rtt. 
B § 6 Hattn;eHH RBHR8 BHpa.lK8HWl: .nM onepaTopoB nepexo,noB H ~OTOHHHX 

B.MIIJIHTy.n. CTporo acc~e,noBaHS ,n.lUJB.MHK8 CRCT8MH npn yqeTe paCCTpoltrul 
MO,JJ: B cnyqae ,nB~TOHHoro pe3OH8Hca. IlOKa38HO, qTo paccTpo!Uta MO,JJ: 
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np.mo~RT K pacmewreHRXl MJtI'KOtt B8TBR tra.CTOT ocnWIJIJmatt Pa6a Ha ~e HO
Bl:18 B8TBR. 

B § 7 .Meron oneparopHl:lX ypaBHeH.att R xapa1trepacTaqecKoro onepaTo
pa o6o6maeTCR Ha c.nyqatt KOHeqHoypoBH8BOtt KOH8'1HOMO~OBOlt CRCT8Ml:1 C 06-
lllHM Bep:nuw ]J.JIJ{ Bcex nepexo~oB ypoBHBM. ITOCTpOeHa 8aMKHYTM CHCTeMa 
JIBH8ttHl:lX naqq,epe~HaJihHWC ypaBH8HRtt C IlOCTORHHNMR KosifxpauaeHTaMR ~JUI 
onepaTopoB naHaMaqecKax BeJIRqRH •. 

Bo BTOpott rJIB.Be Ha OCHOB8 YKa8aHHOro M8Tona HCCJie;nyeTCR TpexypoB
H8BaR ~ByJQ,lo~oBaR cacreMa rrura :itac~a c paccrporu<ott Mon. rJiaBa coc
roar RS mecTR naparpaqioB. 

B § I naHO onacaHR8 MoneJihHOro raMMhi'OHRaHa CRCT8MH B nano~HOM 
npR6JIIDK8HRR a npR6JUUC8HRR BpamaIJIJlettcn BOJIHH. 

B § 2 nocrpoeHa 8aMKHYTM CRCT8Ma JIRH8ltHl:lX nR44)8p8~za.Jll,Hl:lX YpaB
H8Haff ~M oneparopoB ~RHaMRqecKax BeJmqID{. Hattnem,1· RBHl,18 BHpallt8HM 
~JUI oneparopoB HaceJieHHOCTett ypoBHelt R ~C8JI q>OTOHOB B npencraBJI8HRR 
rettseH6epra. IloJiyt!eHH KBB.HTOBHe BlipalK8HM ]J.JIJ{ qacroT ~yJQ,lonoBl:lX oc
naJIJIJIURlt Pa6a B CRCT8M8 Tana KB.c~a. IToKaBaHO, qro paCCTpottKa MO~ 
np.monRT K pacmenJieHllll MRrKOtt B8TBR STRX qacror. 

B § 3 HCCJienyercn ~HHaM.IUC8. CRCT8MH B c.nyqae HaqaJihHOro COCTORHM 
c onpe~eJieHHNMH qacJIB.MR sanoJIHeHM, 

B § 4 asyqeHa BpeMeHHan aBom:mrur HaceJI8HHocrett ypoBHett a qaceJI 
qJOi'OHOB npa npOH8BOJihHl:lX HaqaJihHl:lX COCTORHRJJX ITOM, JLrut c.nyqaeB nep
BOHaq~HO Korep8Hi'HHX H xaoTRqecKHX IIOJI8lt IlOKa8aHa B08MOlKHOCU sary
xaHM R B0806HOBJI8HM ocnHJIJIRilRlt ~RHaMaqecKHX BeJIRqaH. , 

B § 5 HCCJienyeTCR npo6JieMa craTRCTRK.11 ip)TOHOB. Ha~eHH xaprucrepa
crzqecKRe ~~rui:. IPYHKnRR pacnpe~eJieHRR (p()TOHOB, CTai'RCTaqecKR8 MO
M8HTH, a raKllte ipymmaa KoppeJIRnRR Me,imy MO~SMH ]J.JIJ{ mapoxoro KJiacca 
Haq~Hl,IX yCJIOBRtt, 

B § 6 pacCMaTpHBa8i'CR KOH8qHoypoBH8BaJI KOH8'1HOMO~OBaJI CHCT8MB. TR
na KaC~a. ITocTpoeHa 38MKHYTM CRCT8Ma JI.ll.H8ftHHX ~HifqlepeHnaam.HHX 
oneparopHWt ypaBHeH.att R ycTaHOBJI8HH COO'l'HOW8HM M8JrJ1Y xaprucrepRCTRqe
CKf!M oneparopoM R onepaTopaMH HaC8JI8HHOCT8ft ypoBHeft. 

Tp8TM rJJBBa IIOCBJllll8Ha RCCJI8~0BaHRB> MHOrOq>OTOHHHX ~yJQ,IO~OBWC 
TpexypoBH8Bl:lX CHCT8M. rJiaBa COCTORi' RS mecra naparpaq>aB. 

B § I OnHCl,IBa8TCR TpexypoBH8BM ~yXMO~OBM CRCT8Ma C MHOrOq>OTOH
HHMR nepexonBMR. B § 2 acc;re~yeTcn ~HHBMRKa cacTeMH, Ilo.nyqeHl,l RBHHe 
BHpalt8HM nM oneparopoB ~HHaMaqecKruc BeJIR'!RH, oneparopa aBOJDJIU1H H 
xaprucrepacraqecxoro oneparopa. Ha~eHll KBaHTOBHe BHpallt8HM ]J.JIJ{ traCTOT 
MHOrOq>OTOHHl:lX ~YXMO~OBWC ocnRJIMn.att Pa6a. B § 3 HCCJI8;1ly8TCR npo6JI8Ma 
CTaTRCTRKH q>OTOHOB. B § 4 Ha~eHH BHpalE8HM nM co6Ci'B8HHHX COCi'ORHRft 
CRCT8MH, a Taiute BHpallt8HM nM B8pORTHOCT8ft pasJIHqHl,IX nepexonoB. 
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B § 5 npe~Jiollt8Ha a RCCJienoBaHa Mone~ nByxMo~oBoro Jiasepa, pa6o
Tal0lll8ro Ha TpexypOBH8Bl:lX aTOMaX C MHOrogJOTOHHHMR nepexo~aMR npa HaJIB
q.lUI HaKa'lltH Bcex ypoBHett • .llJISI Taxoro Jiasepa nocrpoeHo KBaHTOBoe KRHe~ 
raqecxoe YpaBHe?Re ~JUI ipyHKnaa pacnpeneJieHM qioToHoB. Ilo.nyqeHH saMK
HYTHe CRCT8MH ypaBH8H.lltt ]J.JIJ{ cpe~HRX qzceJI q>OTOHOB R YpaBH8HR8 TRna 
~oKKepa-IlJiaHKa. nJUI ipyHKnRR pacnpe~eJieHan HH~eHCRBHocrett Mon. Ha~eHH 
CTanRoHapHHe pemeHM ]J.JIJ{ H8KOi'Opl:lX rrpe~eJihHliX c.nyqaeB. Ha OCHOB8 
STHX pemem1.tt npe~CKa3BHll MHO_rae .11Hi'epecHH8 craTHCTaqecKRe CBOf\CTBa 
q>OTOHOB B Jiasepe. ITOKa3aHO, qTO B CTanaoH'apHOM peERM8 Jiaaepa B08MOllt
Ha caryanM, xor~a o~Ha Mo~a Haxonarcn B cocroRHRR, 6JIRsKoM K Kore
Jl8HTHOMY, a npyrM MO~a B xaorRqecKOM COCi'ORHRH, 

B § 6 nocTpoeHa 8aMKHYi'M CRCT8~a JIRH8/.1HWC ~aqxpepe~HaJihHWC one
paropHWC ypaBH8H.llft R yciralioBJieHH COOTHOID8HM M8lli,ll;Y xapaxrepacraqecKHM 
onepaTopoM a orreparopaMH HaceJieHHocrett ypoBHett nM o6o6meHHott N-ypo~
HeBott (N-1)-Mo~oBoft MHOrOq>OTOHHOtt CHCT8MH co cMemaHHOlt KOHqJRrypanaett 

nepexo~oB. 

rJiaBa IY IlOCBRm8Ha RCCJie~oBaHRD KB8.HTOBl:lX H8JIBH8ttHWC aifq)eKTOB B 
TpexypoBH8BllX ~ByxMO~OBHX CRCT8MaX, Ha OCHOBe IlOJiyqeHHliX B npe~imymax 
rJiaBaX pesyJIDTaTOB paCCMaTpHBaIOTCR H8KOTOpH8 nIDl8.M.3qecKH8 CTaTRCTHqe
CKR8 xapaxrepacTRKR.BaaHMo~eftcrBM ~ByxMO~OBOro noJIR Ha.nyqeHM C 
TpexypoBH8BllM arOMOM. rJIB.Ba COCTORT aa MTR naparpaqx>B, 

B § I B1:1q11cJieHH HOpMaJihHO ynop!J,I(oqemme Bap11anaa qaceJI q>OTOHOB B 
Mo~ruc R HCCJienoBaHO Bp8M8HH08 IIOBeneHR8 STRX B8JI.iNRH. Ilpe~cxaaaHa 
BOSMOJKHOCTh qepenoBaHM 61:1crponym.capyiomax a KBasacTanRoHapHwc pelltR
MOB SBO.II!lilRH·cTaTRCTRqecKRX xapaxrepRCi'RK qJOTOHOB. IlogyqeHl:1 BHaJIRTR
qeCKH8·arrIIPOKCRMRPYD!IIR8 B!,ipall8HM ~JUI Bp8M8HH08 saBRCHMOCTH H KBa8H
CTanRoHapHl:lX 8HaqeHRlt Bapaan.att, a TaKllt8 ~M xapaxrepHWC Bp8M8H aaTy
xaHM R B0806HOBJI8HM, IToKaaaHa B08MOmIOCTh R onpe~e~eHH YCJIOBRR nJUI 
reHepanaa cy6nyaccOHOBCKOft CTaTRCTRKR ip)TOHOB. 

B § 2 BH'lRCJI8Hl,I KOpp8JIRnROHHH8 ipyHKnRR MO~. IToKa3aHO, qro B pac
CMaTp.11Ba8MOtt rrpocreftmeft MoneJIR ~yx MO~, B8B.RMOnettCi'BYJOmRX C Tp8xypo
BH8BLIM a!OMOM, B08MOl!HB. r8H8panl!.R aHTrutopp8JIRnHR .PI HeKJiaccaqecxoft 

xopp8MnRR M8lmY MO~aMH. 
B § 3 IIOJIY'l8HH RBHH8 BHpallt8HRR ~M Bp8M8HHOtt 8aBRCRMOCTR 'ARIIOJID

Horo MOM8HTa TpexypoBHeBoro arom, BsaHMo~ettcTByiomero c nywr xorepeH
THl:IMil MO~aM.11 p880HaHCHoro IIOM HS.nyqeHRR, IToKaaaHo, ~TO npa HaqaJihHOM 
xorepeHTHOM COCTORHW1 MO~H HaKa"IRR .PI Ha~HOM BaKyywtOM COCTORHRH 
CRr~HOft MO~H IlOB8~8HR8 orR6aIOlllRX ~RITOJihHOrO MOM8HTa HM88T xaprutT8P 
qepe~OBaHRR 61:1cTponym.capYJOlllHX R KB8.8HCTanRoHapHllX pelltRMOB SBOm:mRH. 
Ha~eHH oneHKR ~JIR pa3JIR'IHHX xaprucTepHl:lX BpeMeH. 
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B § 4 IlOJIY'ieHH co6CTB8HHH8 COCTOJIHWI R co6cTB8HHH8 3HeprRR MHoro
ql()TOHHOtt TpexypoBHeBott nByxMonoBott CRCT8Mli TRrra JiaM6na C paccrponxott 
Mon. HaitneHH BHpa:ateHWI nJUI BepoHTHOCTett nepexonoB aroMa. Iloxasa.Ha 
B03MOlKHOCTD KorepeHTHOro IIJI8H8HM HaC8JI8HHOCTett YPOBHett B MHOrOqlOTOH
HOtt CRCT8M8 TRrra Jia.M6na. Hait,neHH BlipalKBHRH nJUI BOJIHOBliX ~nRtt coc
TOJIHRtt xorepeHTHOro IIJI8H8HM. YCTB.HOM8HO, qro TaRRe COCTOJIHWI He cy
lU8CTBYl(JT B c.0:creMax r.0:rra V .l!Jill TRrra xacKa,Ila. 

B § 5 BliqRcJieHH n.0:nOJIDHH8 KOppe.7IfillROHHH8 ipyH:KURR R RCCJienoBaH 
crreKTP CITOHTaHHoro H3JiyqeHRH TpexypoBHeBoro aTOMa B pe30HaTope. IloKB.-
3aHO, qTo Kllll,IUiH JIRHWI crrexrpa 3TOtt CRCT8MH RMeeT .ny6JI8THYD CTPYKTY
py. Taxoe pacmerrJieHae ffi!JI/IeTCH pesy~TaToM B3aRMonettcTBHH aToMa c pe-
30HaTOpHHMH MonaMR ITOJI/I R rrpencTaBJUieT co6ott He qro RHOe, KaK npoRB
JI8HH8 BaRYYMffliX (ca.MOHH.nYilRpoBaHHHX) OCURJIJI/Ill.Rtt Pa6H. 

B MTOtt rJiaBe B pru.utaX onHo- H nByxaTOMHHX MHOrOqJOTOHHHX MoneJiett 
Allt8ttHca-KaMwmrca HCCJienyeTCH KOJIJieKTRBHOe H3JIYqeHHe 8TOMOB B pesoHa
TOpe, reHepauHJI ClKaTOro COCTOJIHJ!Ji CBeTa, cneKTp pe30HaHCHOtt g)Jryopec
U9HUHR H pa3JIR~He xoppeJIRUROHHHe ~YHKUHH nJUI ITOJIII. fJiaBa COCTOHT H3 
ITHTH rraparpaqioB. 

B § I CTporo H neTaJll,HQ HCCJienoBaHO KOJIJieKTRBHOe CITOHTaHH08 H3JIY
qeH.ae ~yx ~yxypOBH8BliX aTOMOB C MHOroqx:>TOHHliMR_nepexonaMH, HaxonH
IURXCH B ~8a.JI1,HQM pesoHaTope. B~RCJI8HH xapaxrepRCTHKH n.aHaMRKH H 
CTaTHCTRKR qx)TOHOB. IloxasaHa B03MOlKHOCTD TaKRX RHT8peCHHX KBaHTOBHX 
aqxf>eKTOB, Kalt CaMOHH.nyuRPOB8.HHH8 OCURJIJIRURR Pa6H, IIJI8H8HHe H3JIY'i8HWI, 
orpaH.aqeHHOe CBepXR3JIY'i8HRe, CBepXR3JIYqeHRe, cy6RSJIY'i8HR8 R reHepaURH 
cy6nyaccOHOBCKOtt CTaTRCTRKH qioTOHOB. YcTaHOBJI8HO, qro xoonep.0:poBaH.ae 
8TOMOB B rrpouecce R3JIY'ieHRR R MHoroqx:>TOHHOCTD rrepexonoB npRBonHT K 
yM8HDW8Hm> xapaxrepHHX BpeMeH nponecca, B03MO~HOCTR reHepa!lRH H MaK

C.0:MaJIDHOtt creneHR cy6nyaccoHOBCKOtt CTaTRCTRKH. 3aueqeHo, qTo acHMMeT
pWI KpRBott CKOpOCTR H3JIYqeHWI OTHOCHT8JIDHO BpeM8HH nocTIDKeHWI IlHKa 
8CTD onHa R3 oco6eHHOCTett KOJIJI8KTHBHOro noBeneHWI CRCT8MH nByx nepBO
Ha~HO B036pmeHHHX aTOMOB. 

B § 2,3 RCCJienoBaHa reHepanM ClltaTOro COCTOJIHM cBeTa H3 Ha~
Horo xorepeHTHOro H BaKYYMHoro COCTOJIHM, IloJIYqeHN qx:>pMYJIH ~ 3aBH
CRIUHX OT BpeMeHR ~ropoB CllaTRH. IloxasaHO, qro B c~ae, xorna aTOM 
rrepBoHaqaJIDHO HaxonRJICH B OCHOBHOM COCTOJIHRR, a IlOJie B xorepeHTHOM, 
CJKaTRe CBeTa RMeeT M8CTO Ha HaqaJIDHOM 3Tarre 3BOJIIOIIRR. IloTOM 3(fxI>eKT 
.acqesaeT H MOllt8T BHOBD ITOJ!BMTDCH, Cll!aTR8 CBeTa TaKJKe MOlK8T RM8TD 
M8CTO rrpR CilOHTaHHOM H3JIY'i8HHH, ecJIR aTOM rrepBoHaqaJIDHO ITp.lil'OTOM8H 
B Cil8UHaJIDHOM cynepno3HUHOHHOM COCTOJIHRH H MyJIDTHIIJIHKaTRBHOCTD m 
paBHa I MR 2. BliRcHeHa poJID M8Xfillli3Ma MHOroqJOTOHHHX nepexonoB H KO
onepaTRBHOCTl:I aTOMOB .B reHepauHR ClK8.TM. B c~ae nepBoHa'!aJIDHO He-
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B036pmeHHOro aTOMa H xorepeHTHoro ITOJIJI CaMaR 60JIDI!l8Ji CTeneHD C!'aTM 
Ha HaqaJIDHOM 3Tane 3BOJIIOIIRR rro~eHa B CHCT8Me Cm =3. A rrpa CilOH1'aH
HOM R3~eHHR HaR6oJIDnrn:tt 3qxf)eKT RM88T M8CTO nM CRCT8MH Cm =2. Hatt
neHH OITTRM8JIDHH8 .nJIJI ClltaTWI ITapaMeTpH Haqam,Horo COCTOHHWI CRCTeMH. 

B § 4 RCCJienoBaHa qiJiyopecueHUM CRCT8M H3 onHoro H nByx nByxypoB
H8BHX aTOMOB, HaXOnRlllHXCH B H,ll88JIDHOM p830HaTope npH MHOroqx:JTOHHOM 
pe30HaHce. IlOJIY'i8HH CTpor.0:e BH~HM nM nByxBpeMeHHHX nanOJIDHHX 
Kopp8JIHUROHHHX ~an R 3aBRCHIURX OT BpeMeHR cnexrpoB g)JryopecneHURR. 
llsyqeHH CTPYKTYPH CTanHOHapHHX Cil8KTpOB npa ~OKOBCKOM HatfaJIDHOM coc
TOJIHRR pe30H8TOpHoro IlOJIJI. IloKasaHO, qro B npeneJie ysxott "I!l.CTOTHOtt 
IlOHOCH nereKTRpoBaHRR cnexTp CilOHTaHHOro li3JIYqeHRH aroMOB B pe30HaTo
pe HMBeT ny6JieTHOe pacmeMeHHB B CJIY"I!l.6 CHCTeMH H3 onHoro 8TOMa H 
meCTHMerHoe pacmeIIJieHRe B ~ae CRCT8MH ,H3 nByx aTOMOB, HcToqHRKOM 
3TRX pacmeIIJieHRtt RBJIHIOTCR BaRYYMHH8 OCURJIJ!RURR Pa6.0:, CM3aHHHe C Ha
uq.aeM p830HaTOpHOtt MOnH. YcTaHoMeHO CYIUeCTBOBaHR8 ITRKOB Ha BHCWRX 
rapMOHRKB.X B KOJIJI8KTRBHOM Cil8KTpe. 0THOCRTBJ!DHH6 HHTBHCRBHOCTH 3TRX 
nRKoB crpeMHTCR x eyJID KaK 1 /nd, npz YBBJIR'!eHRR '!RcJJa Ha"I!l.JIDHHX ipo
TOHOB B pesoHaTOpHott Mone 11. • HamR pesym,T~TH IlOKa3HBa!OT, qTo ItBaH
TOBaH npapona pe30HaTOpHoro ITOJIJI, KOorrepaTRBHOCTD aTOMOB H KpaTHOCTD 
pe30H8Hca (My~THqx)TOHHOCTD nepexonoB) npmionRT K CYIU8CTB8HHOMy OCHOX
H8HHll H HOBHM 1'0HKRM qepTaM Cil8KTpOB qiJiyopecueHUHH. 

B § 5 BHqHCJieHU xoppeJIHUHOHHHe WHKURR nM rroJIJI B MHoroqioTOHHott 
xorep8HTHOtt MoneJIR .lllltettHca-KaMMm!rca. IloJIYqeHH OU8HKR nJIJI xapaKTepHHX 
Bp8M8H saTyxaHRH H BOS06HOBH8HRH. YcTaHOBJieHH 3aKOHOMepHOCTH saBaca
MOCTH 3TRX BpeMeH OT HHTeHCRBHOCTH HatraJil,HOro KorepeHTHOro ITOJIJI HOT 
MY~TRITJIRKaTRBHOCTH nepexonoB. IloxasaHa B03MOlltHOCTD reHBpauRH cy6nyac
COHOBCKOtt CTaTRCTRKR qioTOHOB, Clia.TM CBeTa 2-ro R 4-ro nopsmxa Ha Ha
qaJIDHOM 3Tane B3aIDAonettcTBWI nepBoHatraJil,HOro HBB036yameHHoro aTOMa C 
rrepBOHa~aJIDHO xorepeHTHliM IlOHeM. 

B 3aKJ!lOqeHRR naHo Kparxoe o6cyameHae OCHOBHHX pesyJibTaTOB pa6oTH. 
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