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06mrui: xapaKTepHCTHKa pa60TH 

AKTyaJII,HOCTI, npo6JieMH. B noCJie,JJ,HRe ro,D;H B r.resoaTOMHOtt qiH3HKe 
aRTHBHO HCCJie,nymC!I KaK TeopeTzqecKH, TaK H 3KcnepHM6HTaJII,HO npo
neccH, npOHCXO,IUill1Re "np:e: T~MOllteHRR H OCTaHOBKe ,--M630HOB B 
CMSC!IX H30TOnoB BO,nopo.na! 7. . . 

B HacTomnee Bpem 60JI!,moe BHRMa.HRe y.neJ11IeTCSI nsyqemm npo
neccoB o6pasoB8.HR!t M630MOJieKYJI pp ft , pc:Afi /2/ H T • .n., H 
oco6eHHo rmoneccy pesoHa.HcHoro o6pasoB8.HR!t MesoMOJieKYJI ddf1 
H clttt /3/, 

3HaHRe CKOpocTei 3TRX nponeccoB npe.ncTaJ3JI!l:6T 3HaqnTeJII,HHi
llHTepec B CBII3H C HBlieHReM KaTa.Jmsa~eaKJJ;m! CHHTesa ;:mep ll30TO-
noB Bo,nopo,na B ff - MesoMOJieeyJiax I. , 

,lJ.7m :swm:CJiemm cKOpocTei pesoHaHCHHX nponeccoB Heo6xo,D;HMo c 
BHCOKOR TOqHOCTI,ID HaiiT~ ypoBHR 3Hepnm H BOJ!HOBHe qJYHKJJ;m! /A -Me-

30MOJI6Ky-JI. 
CymecTBynmie no.nxo.nH, CM. o6sol1I, He nosBOJimlT nOJiyg:HTr, :im

qx>pMBD;IIID O HaR60Jiee HHTepecHHX BHCOKOB036YJJi,ll;emmx CJia60CBII38HHHX 
COCTOmml!X ff -Me30MOJieeyJI, KOTOpHe onpe,neJllIIDT p630Ha.HCHHi xapax
Tep RX o6pa30Ba.mtll, YCT8HOB7I6HHHR B 3KCnepHMeHT6 no H3MepeHHID 

CKOpoCTH o6pa30Ba.mtll "" JA -Meso,~eeyJIH, npoBe.neHHOM H6,ll;aBHO B_ 
Jia6opaTopRH a.nepHHX npo6JreM OWIH 4 • 

TaKHM o6pasoM, ,D;Jia KOJIHqecTBBHHOI'O o6'.E>HCH6HRH R YB6P6HHOi 
HHTepnpeTa.rnm 3KCnepRM6HTOB, npOBO,ItHMIDC R nJiamtpyeMWC B HaCTOJ!lll86 
BP6Mli, He06XO,nHMO llMeTI, aJiropRTM, Il03BOJ!Sill11Uili BHql!CJ!lITI, C 
BHCOKOi TOqHOCTI,ID 3Heprmo CBII3H H BOJIHOBHe qJYlim:nn'[ B036YJJi,ll;emmx 
CJia60CBII38.HHHX COCToa:imit fl -M630MOJI6KYJI, KOTOpHe npe,nCTaBJl!DOT 
'laCTHHi CJiyqaii CHCT6MH Tpex qacTHIJ;, B3aHMo,neiCTBj'XlllHX no 3aKOHY 
KyJioHa. 

OcHOBHruI IteJII, pa60TH COCTOHJia B TOM, ~06H pa3BHTI, MeTO,IJ; 
pememm sa,naqn 0. CBII38HHHX COCTommJlX CHCT6MH Tpex TBJI C KYJIOHOB
CKHM B3al!l,lo,nencxBHBM,Ha.neXHO padoTalllltHli B6JIH3H rpaHHUH KOHTHHyyua 

{T.e. npH 3H6PrRH CBII3H Cl'ICTSMH, 6JIH3ItOi K HYJIID),R BHq:ii:CJIRT!:, C 61'0 
noMOlll!:>_~ Bee YPQBHR 3Hepnm H BOJIHOBH9 qJYHim;mt ff -M930MOJI9KYJI 
H30TOnOB Bo,nopo.na C TO'IHOCTI,ID, .nocTaTO'IHOi ~ KOJIHqecTB6HHOI'O 
06'.E>HCHe:ima .. pesynTaTOB 3KCIIepHMBHTa. 

Haytmaa HOBH3Ha H rrp~eCKM Il6HHOCT!:>. B ,ll;aHHOtt ,ItHCCrTa
lllm BnepBHe B nOJIHoli Mepe pea.JmSOBa.H a.n:e:a6aT:e:qecm MeTo/5 peme
HHH sa,naqu O CBSi3aHHHX COCTOlIHHSiX Cl!CTeMH Tpex TBJI C KYJIOHOBCKHM 
B3aHMO,nettcTBHBM, Ha,ll;BXHO padOTalllltHli B6JIH3H rpaHHUH KOHTHHyyua. 

,oo·v:J;::;,.=7;1::;:~~ 
~iilZ,J:!:L.:::: LE~·--, ;;.:etx1n2l! 
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PeaJm30Bamntii B ,IJ;lICCeprronm aJiropE:TM 6WI RCIIOJII,30BaH·,IJ',lilI 
BH1mCJ1emm: Bcex yp0BHett 3HepI'lilI )II -MSSOMOJISEYJI R BOJIHOBl,IX 
<PYH:ia:nnt,npe.n;cTa.BJl'RJilllIX OTHOCHTeJII,HOe ,n;BIDltSHRe smep B ti -Meso
MOJieeyJiax C TO'lll!OCTI,JO ("' 047 aB). ,D;OCTaTO'IHOtt ,IJ',lilI KOJil!''ISCTBSHHO
ro. 061:JJCHemm 3KCIISJ)lIMSHTa/ • 

.Jia.mmtt IIO,llXO,D; MOllteT 6HTI, HCIIOJll,SOBaH ,IJ',lilI pac~eTa CBlI3aHHHX 
COCTOmilm PasJIRtIHIDC CRCTSM TPSX TeJI C eyJIOHOBCJmM BSal'IMO,D;SHCTBH
eM •. ~. ~aCTHOCTR, Hru.m 6WI BWIOJIHSH pac~eT CRCTSMll e+e-e:1- . 

PasBRTlitt B pa6oTe aJirop:i:rrM IJHCJieHHoro pememm sa,na"IH 111-rypMa
JI:aylllJ.JIJIH .rr.im CRCTeMH ~ 40 o6wmoBeHHHX ,IJ;!Iqxllepe:,~wx ypa:aHe
Hd Ha OCHOBS Henpepwmoro aHaJIOra MSTo,v;a lh,JOToHa: 6 .MOJEST 6HTI, 
RCIIOJib30BaH-IIJllI pemeHlIR mRPOKOro RJiacca sa,na~ coBpeMeHHott qJRsmm:. 

Ka~eCTBSHHO HOB!dt ~3R~ecm pesyJII,TaT, IIOJIY"!Smmit•B·,n;aHHott 
,IJ;!Icceprronm; cocTORT B TOM, ~o B MesoMOJieeyJiax cldff R d.t_fi 
Haft.neHH BHCOKOBOS6y.,meHHHe CJla60CBlI3aHHHe ypoBHR B·COCTOmmRX 
C op6HTaJII,HliM MOMSHTOM J = 1 ' R KOJie6aTeJII,HllM KBa.HTOBl:lM "IHCJlOM 
,r ... i , c :mepneA CBIISH c .. c""r>= -2 sB R Cu(tlt,c)= -I sB 

(np:e: rJIY6HHe 3qxlleKTKBHOro IIOTSHD;HaJia sa,na'lli ,v 600 aB). 

liaJm"JHS 3TKX YIJOBH_e:li IIOSBOJilieT K~SCTBSHHO OIIRC,TI, ro~ecc 
peSOHaHCHOro o6paso:Ba.HWI Jcl}'t - K ol t~ - MSSOMOJieeyJI 3 •4 , ~o 
BaJEHO ,IJ',lilI IIJirumpyeMWC B Jia6opaTOplIK smepH!,iX rrpo6JieM owrn 3KCIIepH
MSHTOB IIO HSMepeHKJO CKOPOCTel pesOHaHCHOro o6pasoBruma: ~esoMOJie-

KYJI at H _Jt.r , 
CJrelI.VIllme pesyJII,TaTH BH:n:fil'TATOTCJi ,¥JI SaJl@TH 

I) CRCTeMa 06WtHOB8HHHX mrxerpo,v;l$PepeHnHaJII,HWC Y}laBHe
HHA,OIIHCHBalllllHX OTHocwreJII,HOe ,D;BHXeHHe.a,nep B a,nHa6aTHIJ8CKOM npe,v;
CTaBJI8HlIR sa,na"JH Tpex TeJI. 

2) ACHMIITOTl!tJ8Croie PasJIOlltemm: ,IJ',lilI aqxlleKTHBHWC IIOTSHD;HaJIOB 
sa,na"JH Tpex TeJI, BSaHMO,n;ettcTBYJ[]ltHX no SaitOHY KyJioHa,.rr.im rrp0HSBOJI&
HHX sapsmoB O,D;HOlW8HHO sapaXeHHWC q~CTHU (a,v;ep). 

3) YcTpa.IieHRe O,JJ,HO:ii HS OCHOBHHX TPY,JJ,HOCTett a,nHa6aTH~eCKOI'O 
MSTO,na, CBHSaHHOi C HSB8pHHM onpe,n;eJieHE:eM npe,n;eJia ,IJ;IICCOD;Ratnm 
Cl'ICTSM!:l Tpex TSJI Ha aTOM l'I . .!J.IU)O. 

4) CxeMa TSOPRK BOSMj'llleHd c HerrpepHBHHM BRJIJO~eHReM B38llMO
,v;ettcTBRa. 
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5) CxeMa TSOIJHH B03Mj'llleHRi, IIOSBOJI.llXIIlM "JHCJlSHHO HaxO,IJ;HTI, 
co6CTBeHHHe sHa~emm R co6cTBeHHHe cpyHronm sa,na'Il'! IIITypwi -./myBM
JIJI ,IJ',lilI CHCTSM!l 06HKHOBSHHIDC HHTerpo,v;ffP'PepeHUHaJII,HHX Y}laBHSHRII. 

6) AJiropRTM 'lliCJlSHHOI'O pememm sa,na'Il'! IIITypMa-./myBlIJIJIJI .rr.im 
CHCTSMll 30-:- 40 o6HKHOBSHHHX ,D;HqxllepeHD;HaJII,HIIX: Y}la:BHeHK:lt. 

?) B~CJleHKe Bcex KSBeCTHJ,iX yp0BHe:lt j'1 -MS30MOJI8Kj'JI K30TO
IIOB Bo,v;opo,v;a C a6COJIJOTHO:lt TO'lll!OCTI,10 ~ 0,I ·aB, a Taroite 3Hepnm + ,4- ' 
CBHSR CRCTSM!i e e-e . 

8) Haxo.11t,v;eHRe BHCOKOBOS6y,K,IJ;eHHlDC CJia60CB1ISaHHIIX: yp0BHett B 
MesoMOJieeyJiax dcl,t,t K <Atj-4 B cocTOI!HHIIX c op6HTaJII,HHM MOMeH
ToM J = 1 II KOJie6aTeJII,Hl:lM .KBaHTOBl:lM 'lliCJlOM ,,. = i . C 3Heprneii 
CBlISRC,ft(JJr)=-2 sB II c11(J~)=-I sB. 

Anpo6agrur pa60TH. PesyJII,TaTH ,D;aHHOA ,IJ;lICcepTarom ,l\OKJla,nHBa
JmCI, II 06cy.11t,v;aJIHCI, Ha CSMHHapax Jia6opaTOpRH TeopeTR~eCKOH q!RSHKR, 
Jia6opaTopRH smepHHX rrpo6JieM, Jia6opaTOPHH BH'Il'ICJIHTeJII,Hoil T8XHRKR 
R a:BTOMaTHSatnm 06~e,v;imeHHoro RHCTHTyTa smepH!,iX HCCJie,v;oBaHK:lt, 
Kaipe.npH TeopeTH~SCKO:lt ~SHKR JieHRHrpa,ncKOro rocy,v;apCTBeHHoro YHR
BepcHTeTa, a TaRJKe Ha Mellt,v;YHapo,D;HoM ClIMIIOSi,:yMe IIO rrpo6JieMaM M8SOH
Ho:li XRMml R MS30MOJieKynapHHX rrpoQeccoB B BSlllSCTBe (r. ,Ify6Ha, 
?-IO HJOru[, 19?? r.), Ha III BceCOJOSHO:lt lllK0.118 no 3JISKTp0HHHM H aTOM
lIHM CTOJIKHOB8HID!M ( r. KpaCHOBR,l\OBO, I3 OKTJI6pg, I9?? r.), Ha 
Yil Mellt,v;YHapo.v;Hott KOHqiepe~ IIO q!RSHKe BHCOKRX aHepI'Irll: H CTPYK
Type smpa .< r. I.uopzx, 28 a:arycTa-2 ceHTJI6pg, 19?? r.), Ha Me.11t,v;y
Hapo.v;HOM COB8l!lamm: IIO !IpOI'paMMRp()BaHKJO H MaTSMaTH~SCRRM MeTO,l\aM 
pememm qJRSH~ecKRX sa,na~ (r. ,Ify6Ha, 20-23 ceHTJI6pg 19?? r.). 

Ily6JIHitalll'IH. PesyJII,TaTH HaCTOJmtei!: ,IJ;!IccepTronm orry6JIHKOBaHH 
B ,v;eBSITR pa6oTax. 

06~eM pa60TH, ,llHccepT~ COCTORT RS BBe,v;eHRa, Tpex rJiaB·, 

3aKJIID~emm H ~eTHpex IIPWIOJKeHRi, OHa 60,v;epJmT 150 OTP~ MaIIIHHO~ 
IIHCHOI'O TeKcTa, 14 PHCYHKOB H 6H6JIHOrpagJRliecm CIIHCOK RS 96 Has
BaHR:li. 

Co,nep rne pa6oTH 
Bo'. BBe,v;eHIIR ,v;aH Iq>aTKHii o6sop THIIH'lll!HX MSXaHKSMOB o6pasoBa

™ MeSOMOJISKYJI pJ.f' H dd:J B cMeCJiX Ha., ~2. , 'T' z . 
Cqiopr.,YJIRpOBaHH OCHOBHlle sa,na'Il'!,IIOCTaBJieHHHe B ,IJ;lICCepran;m1, 

CBlISaHHHe c Heo6XO,D;lIMOCTI,ID BH'Il'ICJISHIDI BHCOKOBOS6y,K,JJ;eHHHX 
ypoBHeA ft -M830MOJ18KYJI, a TaKllte OCHOBH!i8 H,v;eH H HOBHe 
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B03MOlKHOCTH a,Il,lia6aTHqecKOI'O MeTo.na/5/ B aa,n;aqe o CB/!38.HHllX coc
TOSIHRlIX CHCT6Mll Tpex TeJI ( f'{ -M830MOJI8KYJll1), B38.RMO,neltcTByxunIX 
no saKOHY KyJioHa (BJIHJIHHeM aneKTPOHHWC oelonotteK MOJieKyJI H,., 'ib2. 
liJili T 2. MOlKHO npeHe6pe% BB~ M8JIOCTH MesoaToMHo:ii el);lilIID.0:1 
WillHil 0.,r = 2,56,IO-II CM). · 

OTMetteHO, qTO CYJ118CTBemmil nporpecc B HCllOJih80BaHlili a,Il,lia6a
THqecKOI'O MBTO,na CB/I88H C paspa60TKOil 8qlP8KT,v aJII'OPHTMOB pe
I118HRfl 38,IJ;a'UI ~yx u;eHTPOB KBaHTOBOH MeXaHHKli.?, T.e. aa.n;a'llI 0 
JJ:BlilKeHlili OTpHIJ;aTenHO sap.IDKeHHOil qacTIIIJ;U (MeaoHa) C H8KOTOpoii 
aqxpeKTHBHOil Macco:ii m4 g B nOJie ~yx sruq>enJiemrnx H,nep. 

PaccMOTpeHa o6m8Jl CTpyKTypa nocTpoeHRfl ;zo;i:ccepTau;HH H KPUTKO 
nepe'UICJI8Hbl OCHOBHble llOJIY'leHHHe pe3YXbTaTH. 

B rJiaBe 2 BHBO;zo;ITCH CHCTeMa o6HKHOBeHHHX HHTerpo~iwepeH
UHaJihHl:lX ypanHeHnlt Mll BOJIHOBWC cpyHKU:imX°J (R,). npe,nCTaBJI/UlltmC 
OTHOCHTeJibHoe ,nmmeHHe ~ep c Maccru.m: Mil, H M g : . 

J~ :r 1l ~ :r 
{di'-+2,ME-Yti.(R.)11c:(R)= T-j Yi,i(R)'f.;CR\n 

r.ne 7. = ~~ [?; + ~dk}., H=.~~ ,H0=~~g ,R=IR\- paccTOH-
HHe I1KJJY H.IJJlaMH, Yn«& - aip:peKTHBHaJI Ma.Cea. 

B § 2.I BBO.JUITCH cz~TeMa Koop,nIIHaT flKo6H aa.n;a'llI Tpex TeJI. 
OTMeqaeTCH, qTO npoHSBOJI B pas6neHHH nOJIHoro raMWib:roHHaHa H 
Ha roi:HeTRqeceyJO T H noTeHrJ;J.aJibH'JD\,,./ ~acTH (,lUlIDlteHHe u;eHTpa Mace 
CHCT8Mll BH,ll;eJI8HO) npliBO,!O!T R pa3HOMY Bl:l6opy aip:peKTRBHOH MaCCH 

sa.n;a'llI m.g 
B § 2.2 ,nmuteBHe MB30Ha ~CCMaTPRBaeTCH B CHCTeMe KOOp,nIIHaT, 

BP8lll8.I!lllBHCH BM8CTe C B8KTOpOM R.=lR.,e,ct>}, npHBO,IJ;aTCH BHPallteBHe 
.IJ,)Ill raMWibTOBHRHa H ClrICTeMll Tpex ttaCTlrIU c y,IeToM CJiollteHRfl MO-

~ ➔ -+..,..,.7 
MeHTOB MB30Ha e lrI ~ep L B nOJIHH:ii MOM8HT J = L + t, , Ocy-
mecTBJIHeTCH paMOllteIDie nOJIHoii BOJlHO'o' <l>YHRURR cHcTeMll Tpex TeJI 
TIO Cll;~eTplI80BaHHHM 'J) - cpyHRinuIM' S ("MOJieeyJIHpHOe"npe,ncTaBJI8-
:ime /9/). 

B § 2.3 npHBO;zo;ITCH ypaBHeHRe lllpe,nlll!repa CIICT8Mll Tpex qacTlrIIJ; 
B "MOJieeyMpHOM" npe,nCTaBJIBHRH, TIOJIY'IBHHOe ycpe,naeHReM TIO yrJIOBHM 
nepeMeHHHM KOOp,nHHaT CIICT8Mbl Tpex TeJI, 

B § 2.4 BBO;zo;ITCH onpe,neJieIDie a,Il,lia6aTHqecKoro 6asIIca Ka.K 

llOJIHOro Haelopa pemeHHlt aa.n;attH )(BYX ueHrpoB17{JlJIJI HHX noc:rpoeHO 
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y)(oelaoe aCHMilTOTHtt8CKOe pa3JIOXBHHe,oCHOB!lllH08 Ha peayJihTarax pa
Clo:rl10{IDt,l(eKC } COOTBeTCTBye:r KBaHTOBW.! t!HCJiaM&, n). m],l(HCKp8THOro 
cneKTpa II [k n~h1] HenpepHBHoro cneKTP,a aa.n;a'llI ,nByx u;eHTPOB no 
RJiaccHcpHKau;Hll "pa3'I,8,nIIH8HHHX" aTOMoJ7/. 

B § 2.5 no;ryqeHa CHCTeMa ypaBHemnt (I) ycpe,naeHHeM YPaBHeHM 
lilpe,nIIHrepa B 11MOJI8KYJ!HPHOM11 npe,ncTaMBHlIH TIO ~HlltelllIIO M880Ha (no 
a,Il,lia6aTII'!ecKoMY 6asIIcy I j >). B!lpallteHRfl .IJ,)Ill onepaTopoB, cooTBeT
CTBYDJtHX aifxIJeKTHBHHM noTeHIJ;HaJia.M ,( i. I H lj> ... i~ j;:i. = Y.j{R),npe,ncTaMe
Hbl B cqiepOII,naJibHOH CHCTeMe Koop;zo;i:Ha/7/ .IJ,)Ill Tpex Pa3HIJX pas6Heirnil 
IIcxo,naoro raMliJibTOHIIaHa H Ha T II W , 'ITO cooTBeTCTByeT TpeM 
Bl:l6opaM aip:peKTIIBHott Maccu. MeaoHa ma! : m11.= mrMo. /( mr. t- M .... ) 
- npHBe,neHHa/I Mac ca M830Ha li80Jil!pOBaHHOI'O aTOMa ( trl f1 Ma.), 
IYl;ie='1~Mo/(m,i+AMo) - aqxpeKTHBHaJI Macca MesoHa B sa,n;atJ:e ,nByx 
u;eHTpoif 7{m,..~ -npIIBe,neHHM Macca MesoHa II80JiliPOBaHHoro aTo-
Ma (m/lM,>. tr114+Mg · 

B § 2.6 llOJIY'!BHH acIIMnTOTH'!ecroi:e pa3JIOllteHHH aifxIJeKTHBHIJX no-,r::r, o~i 
TeH!ijiaJIOB v • .- tR.)no cTeneHlIM rv , np:11 aTOM 6wm HCllOJih80BaHH acHMn-
TOTHqecKIIe ta3JIOlltBHIIH .IJ,)Ill ,nByxu;eHTPOBWC cpyHKIJ;II:ii § 2.4. 

B rJiaBe 3 paspa6oTaHH HrepalU{OHHue cxew 'llICJieHHoro pellleHIIH 
aa,n;a'llI lliTypMa-./IeyBHJL1UI .IJ,)Ill CliCT8Ml:l ( I) o6HKHOB8HHHX HHTerpo
)(HcpcpepeH~HaJihHHX ypaBH8HHll. 

B § 3.I OllRCaHbl li3B8CTHHe l1TepauHOHHU8 CX8Mll/r2/ pemeHM sa
.na~ lliTypMa-./IeyBWJJUI, peaJIH8YJ!111liB HenpepllBHHlt aaanor MeTo.na Hh!OTO
Ha!6/. 

B § 3.2 liCCJie,nyeTCH BJIIDIIme TIIna HOpMIIpoBKH pemeHIIii X(R.)Ha 
CXO,nRMOCTb :Hrepau;HOHHoro npou;ecca. 

B § 3.3 npe.IJ;JIOllteHH HTepaUHOHHll8 cxeMl:l, 8CT8CTB8HHO o6o6maro
mR8 HTepa.rmoHHHe c7eMll § 3.2 II 3.3,R cxeMl:l TeOplIH B08MYJl1eHHtt/I3/, 
peaJIII3Y.Klllll8 cnoco6u I4/ BBe,nemm HenpepHBHOro napaMeTpa Ha KOHe'l
HOM lIHTepBaJie, ~o CYJIIBCTBBHHO pacmHpJieT OelJiaCTh HX npHM8HHMOCTH. 
BoaMOJKHOCTH aTIIX cxeM C HenpepllBHHM BKIID'leHHeM B8aHMO,neilcTBIIH M

JIJOCTPKPYJOTCH Ha HBKOTOPl:lX TOt!HO pemaeuwc 3~aqax )(HSI 0,l(HOMepaoro 
ypaBHeHRfl lllpe,n;aHrepa. 

:B 3. 4 TIO.Ka38HO, . 'ITO npK M8JillX KOHCTaHTax B8aHMO,nettCTBM(- o,J) 
cxeMa, npe.IJ;JIOllteHHaJI B § 3.3, MOllteT 6HTb CBe,l(eHa K cxeMe TeopRII 
B08MYJl18Hliii, r.ne eyJieBoe npH6JilillteHHe H8X),nliTCH C llOMOmbID cxeM 
§ 3.I wm 3.2 • .IJ,,m 8TOI'O Ha OCHOBe nepBott cxeMbl § 3.I 6WI peaJIH-
30BaH anropHTM 'llICJI8HHOro pemeHM aa,na'!II illl'ypMa- ./IeyBwI.1m: .IJ,)Ill 

CIICTeMbl,.., 30 + 40 o6HKHOBemrnx ,n;aifxIJepeHIJ;HaJibHbIX ypaBHeIDitt. 
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J3 ,n;allllOM no,n;xo.n;e l!HTerpaJII,HHA qneu Cl!CTeMH ypaBHem1lt (I) pac
cw.aTpHBaeTCR RaK B03MYI!leime. 

B rJiaBe 4 npnBe,n;eHH paan11qHue 
Mil Tevpllll B03MYI!lelllIH § 3.4, CBH3amrue 
JiilllteHRR ( quCJia ypoBHett CHCTeM!I (1)), 

cnocodu nocrpoeH11a cxe-
KaK c BH6opoM HYJieBoro rrpn6-
TaK n c BH6opoM aqq>eKTHBHOii 

MaccH Me30Ha ma.t B aa,naqe ,nByx IJ;CHTpoB. 

B § 4. I ara cxerm peamrnoBrum B Ha.udoJiee y,no6HOM ,wm rrpoBe-
,neHRR pacqeTOB Bn,ne. B KaqecTBe IIpRMepa IlpOBO,wITCR peayJII,T8.TH 

BHqnCJieHRR aHepnm cMan c~ir= E - E Q.. MeaoMoJieKYJIH pal Y, B 
OCHOBHOM COCTORHllll J = 0, 'Ir= 0 ( :r - IIOJIHHH MOMCHT Me30MOJieKYJIH' 1T 
- qnCJio HYJieit qJYHimHH .X1 ( R.) Ha JP,f'ie [o, 00 ), E-rroJIHaa :meprIDI 
MeaoMoJieKYJIH, Eo.. - 3Hepl'lUI ocHoBHoro cocToRHllR aToMa ol t" ) . 

B § 4.2 rrpe;rr.noxetto rrpeodpaaoBrume a.nna6aTnqecKOro 6aanca., 
Il03BOJimwtee IlOJiyqaTI, B paMKaX 'orr, CHCTCMH Y})a.BHeHHH T:ll.Ila. (1) 

IlpaBHJII,HHC rrpe.neJIH ,nRCCOIJ;Ra.IJ;llll 15 rrpn paaBaJie Me30MOJieKYJIH 
(a & e, \ __... (a.c..) +6 

' ' ',J - 0., +(be,} Ilpn 3TOM CYIIleCTBeHHO HCTIOJil,3ym'CR paaHHe OII-
pe,neJieHRR ( § 2.5) 3qxp8KTHBHHX IIOTeHIJ;RaJIOB °½J(R) . B CJIY

qae pa.BHHX Mace R,nep Ma.= tv1 s .nrurnoe rrpeodpaaoBa.mrn cBO,nRTcq K 
BH6opy B KaqecTBe a(JxpeKTHBHOH MaCCH M030Ha WIQ, H IlpOCTOMY 

rrepeorrpe.neJieHHID HCXO,nHHX IIOT0HIJ;RaJIOB § 2.5. Cpa.BHHBamCR peayJII,Ta
TH BHqnCJieHHii ypoBHeii aHepnm MeaoMoJieKYJI f>Pff , dd.t' B e,nn-
mmax m~ n mil. . 

B § 4.3 IIpHBe,neHH peayJII,TaTH BHqnCJieimH Bcex ypoBHett aHep
I'ID{ /'1 -Me30MOJieKYJI BO,nopo,na Hero H30TOITOB, IIOJIYlieHHble C no
MOtnI,ID paaHHX BapHaHTOB TeOpHH B03MYII!eHHR ( B e,nRHlIIJ;ax ma.). BH
qneJieHHHe aHaqeHlI.fl aHep7rtt cpa.BimBamCR: MeJK,ey co6oit n c HanJ.lylllllHMl! 
BapHaIJ;ROHHHMll: pacqeTru.m 161. JJ:ocTHrHYTM TOqHOCTI, BHqnCJieimtt coc
Ta.BJIReT ~ 0,1 aB. 

0,nRH H3 OCHOBHHX peayJII,TaTOB rrpe,IJ.JioxeHHoro rro,nxo,na COCTOHT 
B TOM, qTo nailneHH ypoBim SHeprHH CJia60CM3aHHHX COCTORimii (J"; J.. 

1f::: -f) M030MOJieKYJI J J.r H cJtM . 
I +-+ (+-+ 

B § 4. 4 BuqnCJieHa 8HeprHR CM3H CliCTeM!:l e e e C 8 e e )= 
-0;;314 :iB, KOTOpaa OTJll!'JaeTCR OT Ha.HJIY'llllero BapHaIJ;ROHHOI'O pacqe-

17 / + - + T E'.g,,,l'(eee)= -0,326 aB JIHllll, Ha ~ 0,0I aB. 

B IIPHJIOXeHIDDC I - lli·rrpnBe,neHH TeXImqec.Kl[e ,neTaJIH BHqnCJie
HIIil 8.CllMTITOTHqecIGIX P83JIOX8HllH Bqq>eKTRBHHX IlOT8HIJ;RaJIOB vi.; (R,) . 
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B npl!JIOZ8Hl!ll IY paCCMOTpeHH HeKOTOpHe ocodeHHOCTH pean11sa
IJ;RR pa3HOCTHOH cxeMH perueHRR aa,naqn lliTypMa-JlnyBHJIJIR. 

OcHOBHHe peayJII,TaTH, IIOJIY'l:eHHble B .lllICCepTaymt 

I. B a.nna6aT:aqecKoM rrpe,ncTa.BJiemm aa,naqn Tpex TM Birne,neHa 
Cl!CTeMa 00HKHOB8HHHX l!HTerpo.n;nqxtlepeHnllaJII,HHX ypaBHeHIIA, npe.n;
CTaBJIHIXltRX OTHOCHTen1,uoe ,ll;BHXeHHe s.n;ep. 

2. IlOJiyqeHH aCRMIITOTRqecKRe P1!-3JlOXeHRR ,wm 8qxp8KTHBHHX IlOTeH
IJ;RaJIOB aa,naq:a Tpex TeJI B a.nnadaT:aqecKOM rrpe,ncTa.BJiemm. 

3. YcTpaHeHa OCHOBHM TPY.nHOCTI, a,nna6aT~qecKoro MeTo,na B 
3a,l4aqe O CB83aHHHX COCTOSIHHHX CHCT8MH rpex ren: HeBepHoe orrpe.n;ene
HHe npe.n;ena .n;11ccou11au1111 c11creuu ITPll ee pa3B8.Jle Ha aroM H s~po. 

4. PaapadoTaua cxeMa Teop:im B03MYI!leHRii c HerrpepHBHHM BKJIIDqe
ImeM orrepaTopa B03MYI!leHRR Ha ocHOBe HerrpepuBHoro auaJiora MeTo,na 
H1,IOTOHa. 

5. PeaimaoBaua cxeMa Teop:an B03MYI!leHRii, II03BOJimwtM qnCJieHHO 
HaxO,nRTI, co6CTBeHHHe 3HaqeHRR lI co6cTBeHHble qiyHKD;IDI aa,naqn lliTypMa
-JlnyBlIJLlIJI ,wm CRCTeMll o6HKHOBeH.HWC l!HTerpo.n;}tjxpepeHn11aJ1bHUX 
YPaBII8HHA (I). 

6. Pea;maoBaH aJiropHTM qnCJieHHoro pemeimR aa,naqn lliTypMa-Jiny
BHJIJIR ,wm CHCTeMH .....,, 30 ..;. 40 o6HKHOBeHHHX ,nnqxliepeHIJ;RaJII,HHX 
ypaBIIeHRii. 

7. BuqnCJieHH BCe H3B0CTH!le ypoBHll f1 -Me30MOJieKYJI ll30TOilOB 
Bo,nopo,na c a6COJIIOTHOii TOqffOCTl,IO ,._,. 0, 1 aB, a Truate aHepl'lUI 
CBH3H CllCT0Mll e+ e- e+ . 

8. HaJmemr BHCOKOB036ylK,l];eHHHe cnadOCB83aIIHHe ypOBHH B M830MO-
JieeyJiax ~Jr lI J. t,JA B COCTO.fllilIJDC C op6RTaJII,HHM MOMeHTOM J =I, 
KOJie6aTeJII,HHM KBaHTOBHM 'll!CJIOM ,r =I, C 8Heprneii CM3ll 

EH(c:;{dr-4)= -2 3B H E11Cdtr)= -I sB. 
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