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.COCTOJIHWI CO.CIIHHOM R tJeTHocr»10 1T + I ::0 B tJeTHo-tJeTHHX ,1te-

q>apMRpOBa.HHliX .11,Iij)BX B HaCTOIDllee BpeMli .f.[BJIIIDI'Cff o6i,eKTOM BeC»Ma 

RHTeHCHBHHX RCCJie,ItoBaHml. TB.Koe ycwreHHoe BHKMaHHe !pH3lIKOB.06yc.;.. 

~OBJieHO pa3BHTReM 8KcnepIDl!eHT~HllX HCCJie,ItOBaHmi CTPYKTYPH aTOM-

mnc-~ep CllO?,!OUU,10 peaKI:tHit nepe,Ita~ HYKJIOHOB, KY~OHOBCKOro BO3-

6~emm :e: T.,It. B -qacTHOCTJ!, c noMonu,10 peaimim (P, t) ·H (t,p) 06-

HapyzeHo MHOro HOBHX o+-B036yx.neHmi B .11,Iij)aJC pe,ItKoaeMMbHOi H 

8.KTRHH;IUIOll o6~acTe1l:/I~S/ •. 

. Ce-qemm BO36y~emm o+ -COCTOHHWi B ( P, t )- H ( l, p )- peaKI~X 

npOJIBJIIDlT plI.It xapaKTepHHX oco6eHHocTeii. B smpax ffd. , Sm H 
G of nepexo,ItHoil: o6JUicTH o6H"lllO O.ItRH wm .ItBa HH3KMexantme 6+ -ypoB

HJI B036yz,ItaDTCSI TaR ae CWll,HO, KaK H OCHOBHO~ COC~J~1rn/I-3/~ OTMe

tJaeTCH TaKlle, "'l:TO B ( p f}:e: { t I p) - peaKQMX B O,ItHOM H TOM lite KOHetJ...: 
I . - • 

HOM .11,Iij)e Boa6Y'l!,I(al)TCH paa.mrnme o+-ypoBH:e:. B (P,i}-nepexo]J,8X oT-
. · 151(-IS'f! / 

HocHTM»HHe. cetJeHM Boa6yz,1teHlI.ll o+-pocTOHHmi B smpax Got, 
/60 "" /16 Dy , 'Err,,, 'Hf :e: smpax aKTRHH.ItHOii o6~cT:e: MeH»me, O.ItHaKO 

!i!MellT pery~HHfi xapaKTep (:::: I5% cetJemm Boa6yz,1temm ocHOBHoro 

COCTOJIHIDl,13-6/. Cwu,HHe ( P, .l)--nepexo]]Jl HHOr,Ita Ha6.JDWU)TCSI He Ha 
+ · ... /6'~r-i 158/i I 

HIDEaftmee, a Ha Bllll!MeJt8lltH8 0 -C(?CTOJimm (HanpHMep, B ''JJJ, . t,-0( 

/•9,/IYB, l:JSHf ,f4,5/. ,lf,amwx O u>J- pe~ Ha ,Ite~~OBa.HHllX 

smpax llOKa cnHIDKOM M8JIO,tJT06H C,ItMaT» cpaBH6HHe C ocodeHHOCTHMH 

( P, t) - pear~. 

Be~ 8TH oco6eHHOCTH rOBOplIT O TOM, "'1:TO CBOil:CTBa H CTPYK~ 

o+-cOCTOHHmi 3aM6THO M6H.IIIOTCff KaK C H3MeHeHHeM IDC 8H8pI'IDl B 

O,ItHOM .11,Iij)e, TaK PI OT~ K .11,Iij)Y• 

3 
., 



I 

I, 

He60Ju,moe 1IBCJIO HHSKOJleJKalllllX o+ -ypOBHeii B H,Iq)SX c JI > Iffi 

H B ~e g~ep TpaHCypaHOBOi 06.JiaCTH 6YJIO 06HapyxeHo.npH _KYJIO

HOBCKOM Bos6yx,IteHRR (CM. c:e:cTeMa.Tmty axcnepm.1eaTmma: ~aHHYx B 

pa6oTef7/) • .lllIII 8T.HX BOS6yx,IteHHYX COCTO!DIHff xapaxTep:im CRJ.II,lllle 

E2-nepeXO,ll;Jl Ha pOT~OHHYJ) IlOJlOCY OCHOBHOrO_COCTosmHf.[, qTo npHB°7_ 

AHT It BYBO.DY O sHatmTeJil,HOtt KO.M8KTliBHSartim TaRRX ImSKOJiexaDIHX 

o+-BOS6~elilrli. 

HrutoHen, OTMeTRM CHCTeMaTIDI8CROe IlOJIM8HHe. B cneKTpax_ 

o"leHI, 6~sKRX no aHepr.m o+-cocTommti - "6~sHenoB"/7/ .HecuoTpJI · na 

TO~ qTO 0TH COCTOmmH oqeaL 6.riRsKH no' aHepI'lm, OHi! CMLHO pagJ.m:

qaJJTCJI no CBOHM pacm3,IJ;Hl,lM 'CBOflCTBaM :e:, KaK npaBHJIO, He BOs6y~amCJI 

B o~ott H TO! Ee pearutim. 

Bee nepe1llICJiemwe 01tcnepHMeHTaJll>HYe .namn,ie_o o+-BOs6y,imeHHYX 

·cocTClllllmD:: Tpe6YJJT TeopeTH11ecxoro o6'bllcaemm, ~o H JIB!JieTcJI nenLD 

~ott ,IU1ccepTaD;HH. 

HcCJie~o:arume npOBO,ItI!TCJI B paMKaX cymeCTBynl!IIIX WIKpOCROilK1l8C

XHX MO~eJieit B npH6J.DIJteHlm MeTO~a c.nyqattayx gn/8/. lJnCJiemme pac

qem npoBe~eHH C HCnOJILSOBaH1!18M cxew ypOBHeii B IlOTe~e CaxcoHa

By~ca/9/ .ItJlll s~ep pe~oseMeJil,Hott H aKTiIHH,I(Hott o6.nacTeii. 

,lul:ccepTartWI COCTOHT HS BBe~eH:wi:, Tp8X rJiaB iI 9aKJJ'.!)qeHID1. 

BBegemi:e ,IU!CCepTarom HOCHT o6sopHl,lit xapaxTep. B HeM RS~aeT

CH COBpeMeHHoe COCTOJIHHe TeOpiIR o+~nos6YJUJ;eHHYX COCTommi!:. 

. Uep:erur rJia.Ba .IU!CCepTawm IIOCJllillleHa HCCJ.Ie~oBamui napHl,TX BH6pa

nd, BOSMOlEHOC_TL cymecTBOBaHWI KOTOpWC B aTOMHIDC H,Iql8.X KaK KOJI

JI8KT.iIBHOtt BeTBH BOS6yx,Itelilrli 6y.na npe~citaS~ o.EopoM /IO/. 

. PacCMa.TpHBa8TCJI npOCTOR MO~eJI!,HYii raimm,Tci~. Bltlill"l8lJII. B 
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ce6H napHYe Kopp~ MOHOilOJILHOro TiIIla. IlapHHe KOppeJIIIUlffl MO

HOilOJILHOrO THITa JIBJilD)TCJI HCTO'UlllltOM a<JxpeKTHBHOro napHoro DOJI!I, 

~eiicT:syxmero Ha HYKJIOHH: 

Upa,r. = L!. ~ Q~ a!; .. (I) 

V>O 

r~e D,~ - onepaTop poE.neHH!I HYKJIOHa B cocTOJIHHH Iv> (cocTOJIHHe 

Iv> conp!JEeHo c HHM no BpeMeHH). B8Jll!tIHHa /j cMsaHa c pac

npe'AeJieHHeM IlJIOTHOCTH H onpe'AeJlll8TCJI YCJIOBReM CaMOCOr.naco:eruI:wi:: 

Ll = G- ( .[ av Q.~ ) • (2) 
V>O 

3.n~CL G- - CHJIOBOll napaMe',l'p napHHX Kopp~. 

EcJm: B 'AeqlOPMHJlOBaHHHX SJ,Iij)8.X cpe~ IlOT8HnH8Jl HapymaeT 

SaKOH coxpaHeHHR: yrJIOBOro MOM8HTa, TO IlOTe~ (I) aapymaeT sa

KOH C0xpa.H8HM 1UICJia ,racT:r,m. HeccixpaHeHHe 'IHCJia ,racT:rm npHBO.IU!T 

K BOSHHKHOBerum HeqJHSIDI8CltRX - "~oBmc" KOMDOH8HT B Bos6yx~ 

'A8HHHX COCTOJIHHHX, T.e. KOMDOHeHT COCTommi!: C pasJIH11Hl:lM "lllCJIOM 

qacT:r,m. IIpo6JieMB. HcKJDJ'lleH:wi: "~oBoro" cocTOJIH:wi: ds.na penieHa B 

M8T?'Ae CJI1'1affHIJtt qnsY (C~). OOpM8JII,HHfl M8TO'A HCRJ.ID"l8HmI "~OBOro" 

COCTOHHWI lllHpOKO HCilOJILSOBaJICJI B RCCJI8'AOBaliMX CBOitCTB HlISKOJie

lKBlJl}IX 0+-BOS6yJ!f,lt8Hd B H,IqlSX. 0'AHaKO HCCJie~o:ilaHHe CTpYKTYP9. 

"~OBoro" COCTOHHM H ero TpaKTOBKa He npoBO~CL. iiiHSI-IqecKaJI 

RHTepnpeTanM "~oBoro" COCTOHHHH CTaJia BOSMOXHOit B MeTo~e 

Mapma.nexa H BeHesepa/11/, npe'AJICUt8HHOM ,ItJlll BY'A8JI8HHH BpautaTeJILHOR 

noJIOCY B aTOMHLIX H,IqlSX. OKasMOCD, 13'TO cneKTP o+-BOs6pmemm 

MOltHO,paS'AeJIIITL ~a,"BpamaT~JILHyD" ll KOJie6aTeJILHj'D B8TBH (napHYe 

BH6parom) (cM. p:e:c. I). BeTBL "napHHX Bpanteimii" B npOCTpaHCTBe . , . 

qHCJia ,racT:e:n npe'ACTaBJlli8T co6o~ COBOeynHOCTL OCHOBHYX COCTOHHd 
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~eTHo-~eTHHX coce.ItHHX JJ,I(ep~ CooTBeTCT:Byllltl!li eff"MOMeHT miepD;llll" 

MOlmO srumcaTI, B BFI)J.✓121: ·,, ~"' . 

r.ne 

2;02 ,2 
,:S.. _ B 6 <>o + Olo 

'+'o - -Bo J 

. .8 = L,. {3 . ; 
.. 0 - V::>O 8£V 

I - l' £.,-ii 
Ofo-~-
·. -:-.v;,o ff/ • · 

(3) 

(3a) 

· ~ec1, . 8v·· n :, Ev -· O,ItHO~CTH'lHl,le a RBa3lflmCT~e aHeprmt, 

COOTB8TCTB8HHO, /I -xm.moTeHrtJ,IaJI CHCTeMH. Pac~em DOita38Jm, ~TO 

06~0 .<Po ~ 5 l\,iaB-I. Ilapime BR6paD;llll DOSIB.lmllTCR: DpH aHeprRH w?,.2L':. 

T.e. OHll OT.JleJieHU me.m,n OT OCHOBHoro COCTomnm. Kalt BFI)I.HO HS 

pHc. I, :meprIDI "napmnc BpamaTeJII,HllX" COCTO!IHd SHa~TeJll>HO MeHl>

me saepro napmnc BR6PSQHOHHHX COCTomntii, ~o CBFI)J,eTeJll,CTByeT 0 

xopomeff_~6aTJ[tn{OCTH napH!lX BH6~ DO OTHOmeHHD R "napiruM 

Bpalll8HHHM". 

. McCJie.llOBaHli cneRTpOCROIIH'leCIOle q>a.KTOpll .ltJill · Bos6yz.nemm 

napHHX BH6pawrli B' (P,t)-H (i;p) -perua:tHJDC B npe.llIIOJIOllteH~, ~o 
, ~ ' . . - - . - - -

MexaHHSM peruaom nepe.na~ .llByx HyRJIOHOB .F!BJIJle~csr O.llHOCTyIIe~a-. 

TllM nponeccmi H riapa. MK ne.n:oe BSaHMO.lleHCTeyeT C . noBepXHOCTI,D 

ap;pa/131. AHa.,ms BlJP8l!eHlm .ltJill cneKTJ)OCRO~eC:KHX q>a.KTOpOB DORa

SBJI, ~TO B ~e CWHOA H80.llHOp0,ItHOCTH ILIIOTHOCTR ypoBHeH B6Jm

SH DOBepXHOCTR ~epMH MOl!lIO OD,lt!l.TI, S8148THOro sace.n:emm napHllX 

BH6pa.nml. 

C nOJiyiteHHHMH BOJIHOBllMR ~ B~CJUDlTCR: BepOSITHOCTH 

E2-, EO-nepexo.noB H oTHoruemre HX - napmaeTp Pacaycceaa X . IlpH:

Be.neHH np~epll KOmtpeTHllX pac~eTOB .ltJill HeATJ)OHHllX napHHX BH6~. 

06H~O CTeneHI, KOJ11IeRTHBRSanm'I napHHX BH6pan:Hft'HeBe.mma H OHH 
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PHc. I. IlapHHe Bpamemm (crinomHHe JlllHHH co mTpHXaMH) H napHHe 

BH6partmI (~e CIJJIOIIIHlle .lmHIDl) B HSOTonax HTTep6IDI. 

CWIOIIIHllMII H nyHRTHpHHMH cTpeJIKaMII noruisa.HH mm6oJiee 

CMl>HHe ll,p).H ( P,i-)..nepexo.llll, cooTBeTCTBeHHO (B % K 

nepexo.ny MeJlOIY OCHOBHlll\m ~OCTOJIHIDIMH). 
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xaprutTepnsymCfl M8Jll:lMR 3HatJeHllllMH BepO!ITHOCTeil E2- ll ID~nepexo,JtOB, 

B TO BpeMSI, rum BeJmlmlia X KOJie6JieTCJI B nmpoKHX npe,1teJiaX 

(l□-2 + 1□+2)/l2 ,l5/. Pac'leTH llO,JtTBep,nHJIK CWll,HOe B036yJ!O];eHHe 

napHllX BH6parum B SI,tq)aX1Y KOTOpHX llOSIBJIR:eTCJI me.m, B O,ll;HO'laCTR'I-
. 169,H'lyo 

HOM cneKTpe B6Jra3ll llOBepXHOCTR ~epMR (HanpHMep, B O ). 

IlpoBe,1teHHoe a stall rJiaae HccJ1eAOBaH1rn noK8.3a.no, ~o pac

cMoTpeHHaJI MO,JteJII, 6es ~eTa .rta.Jil,HO,JtellcTBYJlllRX OCTaTOtJHHX B38.HMO~ 

,JteilCTB!im He MOXeT .naTb KOJIR'IeCTBeHHoro corJiaCIDI C SKCnepm4eHTOM. 

·ot1eBH,11;HO, 'ITO ~inHe o+-cocTomnm 60JiblliRHCTBa .1te:Ix>pMilpO.BaHHHX. 

SI.ltep He OTHOCJ!TCJ! K COCTo.mnmM T:mia napHllX Bll6paumt. 0,JtHaKO 

OHa ll03BOJISieT 06'blJCHllTb pim CBOHCTB 3KcnepmleHT8.JThHO o6HapyxeH

HHX BJ1llleJie;EalllllX o+-cocTOJIHRii ll MOlleT CTm,,yJIRpOBaTb ,naJIDHeil:mlle 

3KCnepllMeHTaJibHHe HCCJie,JtoBamm. 

Bo BTopoil rJiaBe ,ltHCCepTari;HH HCCJieJIYCTCJ! BJillSIHRe KB8,APYIIOJl1>

HllX ll CilHH-KBalijlynOJll>HHX B38.HMO,Jt0HCTBH!i Ha CBOHCTBa o+-cocTM

Hlim. CHatJaJia B MO,JteJll, napHHX B3aRMO,JteilcTBRil: BRJDO'l8JOTCJ! OCTaTO'I

HHe KBa,IqJynOJIDHHe cwm: 

- K~ 'l,2 'l i2 
.,;: ( 0,. <f,) :t ( 02, ff..) (4) 

r.1te K1 - KOHCTaHTa KBa,Iij)ynOJIDHOrO B3aHM0,1teilCTBllH, ?;, • 0i n: 

lf.: - KOOp~aTH BSal!MO,Jte:iicTBYJ{lltRX traCTHQ. Y'leT ( 4) ll03BOJISieT 

no~Tb/l4/ O,ll;HO Hll3KOJieJUUitee o+ -Bos6ylf,ll;eHHe ( w < 2 A) • xa

prutTepnsynneeCJI CPl:!-BHllTeJibHO 60JibmHM 3HatJeHll8M B(E2) ,IIJIII nepe

XO,lta Ha poTanROHHYll nOJiocy ocHOBHoro cocTOlrallSI. HcCJie,1toBaHne 

cneKTpoCKOilll'leCKHX ipaKTOp~B ,IIJIII peaKIJ;illi ,ltByxHYICJIOHHHX nepe,1ta'1 

ll0Ka3a.JIO, 'ITO RMeHHO KBa,D;pYlIOJibHHe CllJIH llOSBOJilD)'l' Ka'leCTBeHHO 

06'ErSICHllTb HaOJID,Itailll!llllCSI B 3KCnepHMeHTe peryJISipHHii xapa.KTep 

8 

saceJieHllSI o+ -Bos6yx.n:elllim B ( P, i )-n { t, p)... pea.K!J;rlJHX B IJ;eJllix 06-

JiacTSIX H.lte../!5-l?(. UMeHHo B CJiytJae Jl -Bll6pau;llft .( O<w ~<2.t:i ) 
,IIJIII cneKTpOCKOllR'l:eCKHX tlnKTOpoB { P, t.)- li ( t,p)- peaKD;m!: nOJzy'laeM: 

r,1te: 

1 j ao·; 2 
· ; Is._ ~ w3lo ~o } 

2 
- ) t:,2.qJ· 

o- L -- v>O ZEs j 
111,p) V 

·ao::I:~. 
'V->O 3£ 3 • 
(M) V 

(5) 

(5a) 

0THorueHne (oo / .8, / B (5). HMeeT CMllCJI cpe;ItHero O,ll;HotJacTMHoro 

KB8,APYIIOJl1>HOro MOM0HTa, B3BemeHHoro no He6oJibmOMY 3HepreTl!'leCKO

MY HHTepBaJIY B6JIHSH llOBepXHOCTll <IlepMH. 3Ta BeJm'lmHa'CYllleCTBeHHo 

BospacTaeT B 06.naCTl'I, r,Jte BCe O,ltHO'laCTliflllllle RBa,IqJynOJIDHlle MO

MeHTH ( qv = L" / rr,l ½o / V > ) B OKPeCTHOCTli llOBepXHOCTll 4lepMH 

O,ll;HDrO 3HaKa (B 06.nacTli "BHCTpOeHHOCTII") .• :.AIIann:s 0,ltHO'laCTH'iHHX 

CX0M ll0Ka3a;/I6/, . 'ITO CllElnmplf'leCIGie 06JIRCTll 1!BHCTpo eHHOCTll11 

RBa,IqJynOJil,HllX MOMeHTOB · xopomo IIpOCJielmBaXlTM. B .11,ItpaX c A ~ 155 

ll B aKTHHH,nIIOtt o6JiaCTli (CM. pn:c. 2). 

C ~eJibl) nOJIY4eHWI ,JtByx 6JIHSKO pacnOJI~JteHHllX o+ -ypom1ett HlD!te 

me;rn 6HJIH l'ICCJie,1toBBHH cmm-RBa,IqJynOJIDHHe CWlll TeHsOpHoro THna: 

2 l [-. U 1+ r- __. } -Kt't, 'lz G:; J2 (9,,lf,) ~ Y2.(0,,{fz) 
0 1.o I (6) 

➔ 

r,Jte K-1, - ROHCTaHTa CilHH-KBa,DJ)ynOm,Horo B3aHMO;ItettcTBHSI, b; - MaT-

pHQa IlayJlll'.. COOTBeTCTBYDIIRe. HM o+-B036ylf,ll;eHruJ He llHTeppepHpym 

c napHHMli Bll6~ n: CJia6o BSal'IMO,JteilcTBylOT c cf', -BH6panmt

in/18/. Pac'le'm llOKa3aJill, 'ITO npll BK.JmtJemm CllllH-KBa,DJ>YllOJll,HllX 

BsaHMo~efcTBllli npOHCXO,ltlIT CJie.zzyxmae Ka'leCTBemrne llSMeHemm 

xapaKTepncTmt o+-Bos6y,imeHllil/l5-l?/: 
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PHc. 2. 

~l 6601 
A = 155 

6511 
5301 

532~ 

o I _gH I J-T, -7 -6 - -51, 
6241 

} t -11 .. e~ 
[HeVJ 

a1 
-I L I IJ 

4001 

J 
50~ 

I 
-2 

~d A = 239 

5011 

2 L ,5421 
76

." 7521 

9 -8 -4 c.,, I lrlll/ 1 I ,, ... ~ • o· J I I I I VI ~'.)A.1. 1a.. lMl!V] 

-I 

5011 5031 7701 

. -2 
6-151 

Pacnpe.n;eJiemie KBa,JJJlynOJII,HHX MOM6HTOB 0.D;IIO'JaCTH"IlmX coc

TOJIHHl1 B ITOTeHn,ra.ne CruccoHa-By.n;ca B lI:BYX o6JiaCTJDC .I(eqx>p

MllpOBaHHHX Jl,D;ep. 3Haqemm f/,,, .I(aHH B 6espasMepHHx e.I(H

HHUax. Y1ta.srum TaroKe noJioxeHl!Jt XHMIJoTeHn,IBJioB ;t,v 
B Jl,D;paX C pa3JlH'IHHM 'IHCJIOM uettTpoHOB. 
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a) Ueuott BBe.I(emm o,?tHoro npoHsBo.m.uoro napaMeTpa - KOHCTaH-

• TB cmm-RDa,Iq>yno.m.mnc cWI y.I(aeTCJI ITOJJY'll!Tl> BTopoe HH3KOJielKall1ee 

_ □+ -COCTMHHEl ( W ~ 2 l'J ) , B6Rpal00lee B ce6SI 3Ha'JHTeJil>HYJ? 'JaCTI> 

KOJIJieKTHBHHX CBORCTB J3 -Bn6panitll. Ilpn 8TOM OKa3HBaeTCSI B8.JKHOH 

MaJIOCTl, CMellIHBSHHH MeJ!UIY ft -Bn6pru.nun,m Ii: cmm-1rna,ru,ynoJII,HUMH 

COCTOSIHD'.SIMH. 06U'IHO 3Ha11emm KOHCTaHTH Kt npHMepHO B ,!(Ba pasa 

npeBmnam' sHa'!eHM napaMeTpa Ki 

6) cinm-KBa,JJJlyno.m.HHe CHJIU aciqleKTHBHO YMeHl>lllaJOT 3Ha'JeHM 

B(E2) .ItJI1i J; -BH6p~ n IlpllBO;nf!T K JIY'lllleMY corJiacmo c aKcnepHMeH

TOM BH'IHCJI~mmx suaqemtit X (cM. pnc. 3, 4). 

B) Cmm-KBa,JJJlyno.m,HHe CMH MOryT CHJII,HO BJT.IDITI, Ha BeJill'JHHY 

cneKTpOCKOITH'leCRHX qiaKTOpOB, 3Ha'JJITeJil,HO yJij'1JlllaSI corJiacne BH

_'IHCJieHHHX sHa'!eHHH S /Si c aKci:Iepm.1eHTaJII>HHMH OTHomeHHSIMH G/0c, 
(CM. pllc. 5). Ho ITOCKOJll,Icy 8TH CW!l,l .n;eilcT:syIDT B KaHaJie 'JaCTHUa

.JnlPita., OHR CJia6o BJillJll)'l' Ha COOTHOllleHHe ce'Jemtit 5 ( P, t) H 

S(l,p) .O.n;HaKO rrocne.n;Hee M0%8T 6HTb .n;encTBHT8JlbHO CBR-

3aHO co CJIOXHHM xaprucTepoM CaMOR peaKD;Hll, B KOTOpott 60JII,myJO 

poJII, Mo:ryT n:rpaT1> HeynpyrHe npoueccu. 

B TpeTI>ett rJiaBe .u;,xccepT~ B Ka'leCTBe CHJI, aJII,TepHaTHBHHX 

cmm-KBa,Iij)ynOJII,HHM, 6HJIH llCCJie.I(OBairu npe,ItJioxeHHHe EeJISieBHM H 

PyMJnmeBm./19/ cmm-op6lITaJII,HHe OCTaTO'lltHe B3aHMO.D;8HCTBIDI TJma: 

G Kse ( ....; - ) ( _., - - -se = - 2 o. ➔ CJ;. P. -P,)x'{S, (rc,-rc,), (?) 

r.n;e f<st - KOHCTaHTa CnHH-Op6HT8Jil,HOro B3aHMO.D;eilcTBJUI, r:- -nM

MYJil,CH B3aHMO,n;ei1CTByrotilHX '18.CTHU. flonytJeHO .n;ncrrepCHOHHOe ypaBH8Hll8 

,n;nR tJacTo~ aos6yx.n;eHnn rrpn ytJeTe rrapnux,Kaa.n.pyrronbHHX n cmrn

op6nTaJibHHX CH.i/20, 21( CMJIOBOM napaMeTp CITHH-op6HTaJII,HHX CM oue

HHBaeTCJI, HCXO;nfl H3 8HeprHH pacmeITJiemIB crum-op6HTaJII,HHX .n;y6-
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CpaBHeHHe BWmCJiemrux OTHOmeHml: S(P,t)!Soc 3KCnepHMeH
T8JII,HHMB OTHOIDeHrun.m ce'!emnt o,4S'o • lJyJmTRpHlrn mnnm -
pac'leTU )tJlll }4:to, A:t:-=O (B STOM ,CJJY'lae pesyJll,TaTH 
ne npKBe,neHH, ecm nepexo,n imeT Ha BTopoe o±Bos6yx.neHHoe 
cocTOJIHKe), cIIJionnrue - pac'!eT!l .itnn k'qtO,t:,10. ::JKcne-
pHMeHTa.m,mrn ,namme IlOKa3aHH KOpOTKKMR BepTRKaJII,HHMR 
IlplIMHMK, coe,zumemnmn TO'le'IHllMR .mmwn.m:. 

14 

JieToB' B smepHOM IlOTeHilHBJle. Pac'!eTH IlOKaSaJm, 'ITO cmm-op6K-· .. 
TaJil,HBe CWJH lie MOryT 6RTl, aJil,TepHaTIIBHID.m ~yTIOJII,HUM CRJiaM 

n .n~ Y'lllTRBaTI,CJI HaPff.DY c mn.m. o+'.'"Bos6YaQ:temm, reHepHpoBaH

HRe cmm-op6HT8JI1,HRMR CWIBMR, Xal)a}tTepHSYJJTCJI 60Jll,IDOH BepOHTHOCTI,ID 

EO-nepexo,na B OCHOBHOe COCTOHHHe H 60Jll,IImMR cneKTpOCKOilll'l6CKHMK 
' . ~ 

(p:l.KTOpaMll ,ItJlll (P, f )- II ( t, P )- peaimnit. IIpn O,ItHOBp6M6HHOM ytl6T6 

KB8.ztWIIOJll,HllX H CnnH-Op6lITaJlJ,HHX CM HeCKOJll,KO nepeHOpMRpyeTCH 

KOHCTaHTa ~ynoJI:1,:imx cu, o,Itiiaxo cBoficTBa f.> · -BH6panmi: Me

HJDDTCH CJia6o. BBH,Ity CMI,HOro B3allMO,D;eficTBRR: J3 -BH6panmi: H CnHH

op6HTmHHx BOS6yx.neHHfi·He 'y,naeTCJI IlOJJY1IRTb ,ItByx HHSKOJielltallll!X 

o+-ypoBHett B Taxoff Mo,ne.im:, _'ITO cBR,IteTeJI:1,cTByeT o Heo6xo,ItHMocTn 

IlOKCKa OCTaTO'IHIDC CM C CHMMeTpnen, cymecTBeHHo OTJIH'IHOH OT CHM

MeTpHH KBaJqlyTIOJll,HHX CM. 

TaKHM o6pasoM, IlO,ItBO,Itf! HTOr npoBe,IteHHOMY HCCJie,ItOBaHHD, MOX

HO CKa3aTI,, 'ITO HHSKOJiexruJtHe o+-Bos6pmeHllile COCTOJIHHH B ,ne!Jx)pMFI

poBaHHHX JI,ItpaX He HBJ.UmTCH ,mcT!lMH cocTommm.m KaKoro-To onpe,ne-
. . 

JieHHoro THIIa ,ItBmiteHHH; B paMRaX cymeCTByDIIHX MO,IteJiefi HeJJI,SH 

y,noBJieTBOpnTeJII,HO onncaTl, Bee CBOfiCTBa o+-B036ylr,IteH:im H KCCJie,no~ 

BaHHe WC CTpyKTypR B HacTomnee BpeMH HBJIR:eTCH O,ItHOH li3 HaH60Jiee 

HHTepeCHHX'npo6JieM. 

0CHOBHHe pe3yJ.U,TaTU ,ItKCCepTauHR ony6JIHKOBaHll B pa6oTax 

/I2,I5-I?,20/ .. n ,ItOJIOl!teHH Ha m, XXlll n my exero,ItHRX COBe-

lllaHHHX no smepH0:3 cneKTpOCKOnHH li CTpj'KType aTOMHOro smpa,. a 

TaKJ!te Ha YlII Sm.men IIIKOJie Jll1H@ (JiettHHrpa,n). 
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