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OBUAH XAPAKTEPMCTIIKA PAEOTH 

ARTVa.JII,HOCTI, rrpo6JieMH. C poeTOM 8Heprllli B036yiK,ll;emm yBeJIWI.IF 
BaeTCR IIJIOTHOeTI, eoeTO.ffHHfi B aTOMHHX m:i;pax H yCJioJKHJieTCR rue eTpyKTy
pa. OeymeeTBJmeTeH rrepexo,u; OT rrpoeTHX HH3KOJielKalllID{ coeTO.ffHlitt K 60-
Jiee CJIOJKHllM rrpH cpe,u;HHX ll BbleOKHX 8HeprHHX B036YiK,D;8Hllfl. 3TOT rrpo
ueee B pa3HOtt eTeIIeHH npo.fIBJI.lleTCH B pa3JIWIH!1X H,u;pax, OTpruKa!I lliI,lUi

BH,u;Ya.rrI,HOeTI, rue CBOHeTB. 
YCJIO.lllli8Hll8 eTpYKTYPH B036yiK,D;eHHHX coeTO.IIlrnil:, T.e. llOHBJieHHe B 

HX BOJIHOBHX WYHKUHHX Bee 6oJII,wero ~HCJia nee 6oJiee CJIO.llt!lliX KOMIIOHeHT, 
03Ha~aeT, C ,u;pyrott eTopoHH, ~TO o6oJio~e~e ,u;Byx-, Tpex- H 
MHoro~acTlI'IH!le KOHWHrYPauHH He npomi.nmoTe.fl B ~neToM Bn,u;e, Ha~HHM 
C H8KOTOpott 8Heprllli B036YiK,D;8HIDI, B pe3YJII,T8Te BSaHM:o,u;etteTBllfl C ,u;py
rllMll ROHWHrYpa.ul!RMH OHR WParM8HTHPYIOTCR, "paaMaSHBa.IOTC.fl" no 60JI1>ruo
MY ~HCJIY m:i;epH11X coeTO.ffHlitt. Ilpoueee YCJIOJKI18HM eTpYKTYPH ll yBeJIWie
Hlll! IIJIOTHOCTll COCTO.ffH~ B He~eTHHX opepxqeeRHX ll .u;eWQpMllpOBaHHHX 
H,u;pax B SHa~nTeJI1>HOR CTeneHH onpe,u;eJI.fleTe.fl WparM8HTBUHett (paenpe,u;e
JieHneM eHJIH) O,u;HORBa3:IAaeTH'il!HX eOCTO.ffHHfi'no MHOrllM m:i;epHHM ypoBHRM. 
~parMeHTauH.fl .fIBJI.ll8TCR, HanpHMep, np~on cymeeTBOBa.Hllfl 60JII,WHX Wll
plill y rHraHTeKIDC peSOHa.HeOB ll rJiy6oKOJI8JKa!IUD( ,D;HpO~HllX eoeTO.fiHHH B 
opepxqeeRHX H,u;pax. 

TaKHM o6pasoM, pOJI1, MeXaHHSMa wparMeHTauHH eJie,u;yeT npnaHaT1> 
RJIIO~eBOR ,IVIJI noHHMaHM npoueeca YCJIO.lJlli8Hllfl eTpYKTYPH aTOMHHX m:i;ep 
no Mepe pocTa rue aHeprnn B036YiK,D;eHll.fl, C aTott TO~H speHHH rrpe,u;eTaB
MeTCR BIIOJllle ecTeeTBeHH~,tiTO nepBHM warOM Ha nyTH neCJie,u;OBaHM 
WparMeHTauH!I m:i;epHHX coCTO.ffHHR ,u;oJI.lJllio 6HT1> :aa~eHHe WParM8HTauHH 
rrpocTettwruc ROHWHrYP~ (o,u;Ho~acTH'il!HX llJill ~aeTMHo-,D;Hpo~). 

8a noCJie.u;Hee ,u;ee.flTM8TH8 npoBe,u;eHO 60JII,W08 ROJIBtleeTBO 8KCII8PH
M8HTa.Jil,HHX neCJie,u;o~ iQ8.I'M8HTauHH O,u;HOKBa3MaeT~ eOCTO~ 
KaK B ,IJ;9WOpMHpo~I, :/, TaK H B $pMeCKHX H,u;pax 3 ,4/. }13 3Ke
nepHM8HT8JII,Hl:lX .u;aHHHX no cneKTpOCKOillf<I8CKHM waKTOpaM HJIH CMOBHM 
WYHKUHRM MOJKHO H3BJie~1, eBe,u;eHM o BeJIWIHHax_ O.u;HOKBaaMacTMHHX KOMIIO
HSHT. UeHHaJ:I HHWQPMauH.fl noJI~eHa o WpaIMSHTauHH rJIY60KOJI82K81JUU 
,D;HpO11HHX COCTO~ B H8~8THl1X CW9p:1AeeRHX H,u;pax. 

HapR,u;y c aKenepHMeHTMl>HHM HS~e1rneM WParMeHTauHH eHJIH npoeTHX 
o60JIO~e11HHX KOHWHrypaunfi ee TeopeT:IA8CROMY a.H8Jlli3y H K~eeTBeHHHM 
pae~eTaM B paMKax pa3JIHlllI!lX MO,IJ;eJiett Tarute nOCB.filll8H P.fi,IJ; pa60T. 0.u;Ha
RO ,u;o H8,u;al!Hero BP8M8HM TeopeT:IA8CKOe o:rmcaHHe 8TOro fPH3:IA8eKoro RB
JI8Hllfl OCHOBBBa.JIOCl, Ha ynpomeHHHX npe,u;noJio~eHHHX/5,6/. ~HTaeTC.fl, 

In , .. , .. _,:- .-••.,,, .. , ,,,.,r,-11ru-
1.., • • • •1 • • e d ~ • 0 •• 

. ....,. ;!. ·: ,...1 •,-.;.' \ 

5vl6(WiCTC:l(A 



Hanp.HMep, ~TO CllJIB. O,Il;HO~aCTH'!HOro COCTOmIB/I nplI cpe,Il;HIDC lI BHCOKHX 
8HeprruDC BOS6ylli,Il;eHIDI pacnpe.ne~eHa no 6pefiT-BHrHepOBCKOMY SaKOHY C 
u;eHTPOM, COBn~aIOlI!ID/1 C o;.uw~aCTHl!HOH MII KBaSITTaCTH'IHOfi aHepruefi 
,naHHOrO COCTORHIDI. 06bl'IHO IICKJIIO~aeTCR KaKM-.JIH6O 8aBlIC.HMOCTb wpar
MeHTauHH paccMaTpHBaeMoro COCTORHIDI OT ero KBaHTOBIIX xapaKTeplICTHK, 
OT Toro, ~aCTH'!HOe 8TO COCTORHHe ~ ,Il;Hpo~oe. Ilpe~o~aeTCR, ~TO 
CTPYKTYPiille oco6eHHocTH KoHKpeTHoro ~a MMO BJIH/llOT Ha wparMeHTa
D;lIIO. 

Eo~ee CTporoe paCCMOTpeHHe/7/, npoBe,n;eHHoe c ~eTOM BSa.HMO
,n;eficTBIDI O,Il;HO~aCTITTiillX COCTORHlIH c 6o~ee MO.lKHHMH, noKaSMO, ~TO 
WParMeHTau;IDI cHJIH cocTORHIDI - RBJieHHe Becma MoJKHoe. ~parMeHTau;IDI 
cymeCTBeHHO SaBHClIT OT no~oxemrir lI KBaHTOBIIX ~Hee~ O.n;HOKBaSITTaCTITT
IillX COCTORH:llli lI OT KOMeKTlIBiillX xapaKTeplICTHK BO86Ylli,Il;eH:IIB .f!,Il;ep. ~op
Ma pacnoene~7~IDI/B 6o~bllllIHCTBe ~aeB CMBHO OT~aeTcH OT 6pefiT
BHrHepoBCKOH 8 •9 • ~parMeHTau;IDI O.n;HOKBasITTacTITTHHX cocTORHHfi He
~eTiillX .f!,Il;ep ITplI ITpOMe]K,YTO'illhIX lI BHCOKHX aHeprruDC BOS6yrreHIDI lIHTeH
ClIBHO lIS~aeTCR B paMKax KBa8ITTaCTH'IHO-WOHOHHOH MO,n;ell lO,ll/_ Yc
ITex 8TOH MO,neD B lIS~eHHH HlISKO~elKaJl1IDC COCTOSU:I:rul' 6O~bmoro ~lI~ 
.f!,Il;ep, a T~e ee BOSMOlKHOCTb e.rumoo6pa8HO OITlICHBaTb COCTOJW~ .f!,Il;
pa ITPlI HlISKHX, ITPOMe~yTO~X lI Bl:lCOKHX 8HeprruDC B086y~eH:wt12 ' 
ITOSBOmT ~.HMeHHTb MO,ne~b ITpH K~~eCTBeHHOM'HCMe,Il;OBaHlili wpan.teH
Tau;HlI l3-l v. B ,naHHofi Mo,neD ocHOBHHM MeXaHHSMOM wparMeHTauHH c~II
TaeTCR BS~o.nefiCTBIIe O,Il;HOKBaSITTaCTITTHHX coc·TORHHH C WoHOHHHMII BOS-
6Ylli,Il;eHIIRMII ~eTHO-~eTHoro OCTOBa. IlplI 8TOM CMa BSaRMQAe:llcTBIDI He 
RBJIReTCR CBO6O.n;HHM ITapaMeTpOM, KBR B WSHOMeHO~OrITTeCKIDC MO,neJISIX, a 
oITpe,neJIJieTCR cTpJKTypofi WoHOHOB. 

lie~ pa6oTH. PaSBIITb B paMKax KBa8ITTaCTH'IHO-WOHOHHOfi MO,n;eD 

~a WopM~SM, ITO8BOJIJIIOIJ1lIH TO~O~HTHBaTb ITPHHIUilI IlayD B ypaBHe
HIDDC, OITIICHBaJOmHX WParMeHTau;lIIO O.IOIOKBa8ITTaOTITTHHX KOMITOHeHT Bo~oB!IX 
WYHKUIIfi He~eTiillX cwepITTeCKHX .f!,Il;ep, II HCMe).(OBaTb ero BJIIDIHHe Ha 
WParMeHTau;lIIO TaKIDC KOMITOHeHT. IlpoBeCTH cpaBHeHHe TeopeTITTeCKHX pac
~eTOB c aKcITep.HMeHTMblillMH ,naHHHMH ITO wparMeHTau;HH r~6oKo~eJKa.lIIHX 
,Il;Hpo~x COCTORHHH cwepITTeCKHX .f!,Il;ep H HefiTpo.HHHM CMOBHM WYHKil;HRM •. 

Hay'!HWI HOBHSHa H ITOaKTITTeCKM UeHHOCTb 
B .n;HCCepTau;HH ITpo,neMOHCTpHpOBaHH WHpoKHe BOSMOlKHOCTH KBa8ITTac

TH'IHO-WOHOHHOll MO).(eD ITO H8~eHlIIO (llparM9HTau;HH O.n;HOKlla8~CTHl!HHX 
COCTORH:llli B. pa~IillX cpe,n;HIDC H T.IDKeJIWC cwepITTeCKHX .fI,IJ;paX • .11CMe,noBa
HHe WParMeHTau;HH r~y6oKo~eJKa.lIIHX ,Il;Hpo-cmHX-cocToRHd .f!,Il;ep He~eTHI:lX Hso
TOITOB O~OBa ITO8BO~MO KOm;'leCTBeHHO o6~RCHHTb cymeCTBOBaHHe o6Hapy
xeHHofi B 8KCITepHMeHTe ITO).(CTPYKTYPH B ce~eH:irn ,nHITO~bHOro WoTOITOr~ome
HIDI B 8THX ~ax. 
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HoBHM BKJ18,D;OM RBJIReTCR ,nMmefimee paSBHTHe MO,neD, s~aromee
CR B paapa6oTKe 6Mee noMe,noBaTe~oro cIToco6a y~eTa nprumm:ra Ilay
D, KOTOpHfi OCHOBHBaeTCR Ha TO~IillX KOMMYTau;HOHHHX COOTHOWeHHRX Melli,IJ;y 
KBaSITTaCTHl!HHMH H WoHOHHHMH onepaTOpaMH. Ilo~~elill OCHOBiille YpaBHeHIDI 
H WoPMY~ MO,ne~, B KOTOpHX CTporo ~RTHBaeTCR wepMHOHHM CTpYKTY
pa WoHOHOB. C nOMOIIU>IO, 8THX ypaBHeHd 11: WoPMY~ Ha np.HMepe KOHKP9TlillX 
.f!,Il;ep HS~eHo ~He np:wnnma IlayD Ha CTPYKTYPY HHSKO~eXBmHX COCTO
RHHH II Wpan.teHTau;lIIO.O,Il;HOKBa8ITTaCTITT!illX COCTORH:llli. ConOCTaBJielill ,nBa 
cnoco6a ~eTa np:wnnma IIay~: To~tt·n npn6~eHHI:1fi. Ilo~epKHyTa 
BalKHOCTb TOl!Horo ~eTa nprumm:ra IlayD ITpH OilHCaHHH HHSKO~eXBmHX 
COCTORHHfi R nOKa8aHa a*KTHBHOCTb rrpn6~eHHofi npou;e,nypH ~eTa B 
HCMe,n;oBaHHH WParMeHTau;HH O.n;HOKBaSITTaCTITTiillX COCTORHHfi npH ITpOMe;ey
TOl!HHX II BHCOKHX aHeprruDC Bos6ylli,IJ;eHHR. 

Pacc~HTaHH .r - H p - HeilTpoHiille cMoBHe WYHKUlilI .IVIR 06-
WHpHoro Kpyra He~eTHHX cwepITTecKHX .f!,Il;ep. Peay~TaTH pac~eToB xopomo 
BOCnpOH8BO.nRT 8KCnep.HMeHTMbHI:le ,naHHI:le. 

Anpo6a.umr pa6oru. Pesy~TaTH .nnccepTau;HH Heo.n;HoKpaTHO .no~
~Cb H o6cylli,IJ;MHCb Ha ceMHHapax Jia6opaTOpHH TeopeT~eCKOfi cpiiSHKH 
orurn, lY MB8,lzyHapo.n;Hofi WKO~B no cpiiSHKB aTOMHOro ~a. HefiTpOHHOit 
WHSHKe H .fI,Il;epHofi aHepreTHKB (r.BapHa, HPE,1979 r.), XYlll Me8,lzyHapo.n
Hofi aHMHeit mKo~e no .fI,Il;BpHofi WHSHKe (Ee~bcKo-Ew:ra, ITHP, 1980 r.), 
Y BceCOD8HOfi KOHWBP9HD;lm ITO HefiTpOHHOfi cpii8HKe (KlieB, 1980 r.). 

II.y6mmamm. Ilo peay~TaTBM ).(HCCepTau;HH onydDKOBaHO ceMb pa6oT. 
~BM pa6oTH. ,llHccepTau;IDI COCTOHT HS BBe,neHHR, Tpex r~ n 

SrutJIIO~eHIDI; OHa co.ne~T 121 CTPaHHUY MallllIHOilHCHoro TeKCTa, 17 pn
CYHKOB, 13 Ta6~ II 6H6DorpaqJH'leCKHfi CilHCOK HS 114 HaSBaH:llli. 

CO,UEPrurnE PAJ30Tli 

Bo BBeneHM o6pHCOBHBaeTCR npou;ecc YMOlKHeHIDI CTPYKTYpH H yBe
~eHHR MOTHOCTH COCTO.f.lHHfi MOlKHHX .f!,Il;ep no Mepe pocTa ID( aHeprHH 
Bos6y~eHIDI, pacKpHBaeTCR po~ MeXaHHSMa WParMeHTau;HH npocTefimruc 
KOH~ypau;Hfi KBR KJIIO'rell8Ji .IVIR noH.HMaHIDI aToro npou;ecca. Ilo~epKH
BaBTCR aKTY~HOCTb HS~eHIDI wparMeHTau;HH MMOKBaS~aCTHl!HHX KOMilO
HeHT BO~OBIIX WYHKUHfi .f!,Il;ep (O.n;HOKBaS~aCT~HHX KOMilOHeHT B ~ae 
HB~eTHHX .f!,Il;Bp R O.n:HOWoHOHHHX B M~ae ~BTHO-~eTiillX)KaK nepBOl'O mara 
Ha TIYTH-HcMe,noBaHHII WParMBHTau;HH .fI,Il;epHHX cocToRHHii. ~Mee .naeTCR 
KpaTKHfi o6sop 8KCnep.HMeHTMbHOro Ma.TepHMa II TeOpBTITTBCKHX HCC~e.no
BaHHfi no WPB™BHTau;HH B pBMKaX pa~x Mo.ne~efi. OTMe~aroTCR He,noc
TaTKH CTapHX no,nxo,noB H orpaH~8HHOCTH W9HOMBHO~OrITTeCKHX MO,ne~efi. 
Oco6oe BHHMB.HHe y,neJIJieTCR peay~bTaTBM HS~eHIDI WPan.tBHTau;HH O.n;HO-
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KBa3ll'!aCTW!HllX COCTOIDllili B ,neqiopivmpo:sa.mrux H cqiepwi:ecKRX .ff,lq)ax, rro

~ytieHH!lM B paMKax KBa3WiaCTWIHO-qx>HOHHOH MO,neJrn. Ilo.Il'IepK:irna.IOTCH 

,nOCTOHHCTBa 8TOH MO,neJrn no CpaBHeHIDO C g)eHOMeHOJIOrWieCK11Mll MO,ne~H. 
IlepeqHCJimOTCH ,noCTHrHYTHe ycrrexH, yrroMHHa.IOTCH cymeCTBYJOII1He rrpo6~eMH 
H B 06l!lHX qepTax HaMeqaeTCH ITYTI, HX paapemeHHH. Cq)opMyJrnpOBaHa OCHOB
HM aa,n;aqa ,n:accepTflW{H: pa3pa6oTaTI, B paMKax KBa3H'l!aCTH'lHO..::qioHoHHOH 
MO,ne~H ~OpMa.1ill3M, IT03BOJIHIOmHii TOqHo ytIHTHBaTI, BJmHHHe rrpHiru;ima IlayJrn 

Ha ~parMeHTa.wno O,nHOKBa3WiaCTWIH11X COCTOHHHli B HeqeTHllX cqiepWieCKHX 
H,npax; rrpoBeCTH pacqew: ~parMeHTflW{H TaKHX cOCTOHHHli, a Ta.KlKe HeHT

pOHHllX CMOBHX ~Y~Hli HeqeTHHX.~epWieCKHX H,nep H cpaBHHTI, me C 
8KCrrepHMeHTMI,Hl1MH ,naHHHMH. 

IlepBM r~aBa HOCHT rrpeHMJmecTBeHHO BBO,nHilli xapaKTep. B Heft 
KpaTKO cqiopMyJrnpOBaHH OCHOBHlle IIO~OEBHHH KBa3WJ:aCTWIHO-qx>HOHHOH MO

,ne~H rrpHMeHHTeAI,HO K c~epWieCKHM H,npaM. 
BBe.neHHe K 8TOH rAaBe co,nepJKHT KpaTKyro xapaKTepHCTHKY KBa3Wiac

Tlf'IHO-qx>HOHHOH MO,ne~H. OTMeqaeTCH, qTo COBpeMeHHOe COCTOHHHe MO,neJrn 
rro3BOMeT upHMeHHTI, ee K uayqeHIDO o6mupHoro Kpyra H,nepHllx rrpou;ec

coB B lliHpOKOM HHTepBMe 8Hepr.11ft B036yJK.IJ;eHHH. 
B § I OIIMCHBaeTCH raMMbTOHHaH KBa3WiaCTWIHO-qx>HOHHOH MO,neJrn. 

I'aMwli,TOHMaH B~roqaeT cpe,nttee uo~e (IIOT8Hll;MM CaKCOHa-By,nca) ,nM 

HBHTpOHOB H upOTOHOB;KopOTKO,neftCTBYRJ!I1YB)qacTI,,OCTaTO'l!HOro B3aHMO,neftcT
BHH, upUBo,nmu,yro K uapH!lM KoppeMD;HHM CBepxrrpOBO,nHmero Turra; ,nMbHO
,neHCTBYIDU1YIO qacTI, OCTaTO'l!Horo B3aHMo,neHCTBHH, COCTOHmJID .113 H30CKa
~HpH11X H H30B8KTOpH11X MY~I,TMITO~I,HllX H CITHH-MY~I,TMITOAI,HllX CM. ~aH 

HBHHH BH,n raMMI,TOHHaHa B TepMMHax orrepaTOpOB poJK.IJ;eHHH H yHHqToEe
HHH KBa3WiaCTllll; H,q>OHOHOB. Mcrro~1,3yeMHH B pacqeTax CII8KTP q>OHOHHllX 
B036yJK,D;eHHii B8Cl>Ma lliHpOK H ~qaeT HapH,ny C o6Hqfi1MH KBa,n;pyuo~I,Hll~ 

MH H OKTYITO~I,HHM.11 q>OHOHaMH Ta.KlKe MY~bTHITO~I,Hl18 H CITHH-MJAI,THITO~I,Hlle 
qioHoHll c MoMeHTaM.11 u qeTHOCTHMH .Air= :r, 4+ , 5-, s+ , 7- u 
L-rr = r+, z-, 3+, ••• 7+ cooTBeTCTBeHtto. Ilpu rrepexo,ne K HeqeT

Hh!M H,npaM raMMI,TOHHaH He co,nepJKHT CB060,nHHX rrapaMeTpOB. 
B § 2 H3 BapHau;HOHHOro rrpHHll;HITa BHBe,neHll OCHOBH118 ypaBHeHHH MO

,neJrn ,nM orrpe,ne~eHHH 8HeprHii H B~OBHX ~YHKUHli HeqeTHHX c~pWie
CKHX H,nep. IlpH STOM ytIHW:BaeTcH B3aHMo,neftcTBHe O,nttOKBa3WiaCTWIHHX 
COCTOHHHH TO~I,KO C KOH~HrYPau;IIBMH TMITa 11KBa3WiaCTllll;a ~c q>OHOH". 

B § 3 ITOJiytl8HH ~OPMY~ ,nM rrpHBe,neHHHx BepOHTHOCTeH 8~8KTpo
MarHHTHllX uepexo,noB B HeqeTHHX cg)epWiecKHX H,nPax. 

B § 4 KpaTKO H3~0EeH M8TO,n CMOBHX ~YHKD;Hli, HBMJOII1HHCH aqxpeKTHB

HHM HHCTPYMBHTOM npK H3ytieHHH ~parMeHTau;HH ~OKBa8WiaCTll'IHh!X KOM
ITOHeHT BO~OBHX ~yHKll;llil H,nep H mq:aMeHHH ycpe,ntteHHHX ITO HeKOTOPOMY 
8HepreTWI8CKOMY HHTep~ H,nepHHX xapaKTepHCTHK, Herrocpe,nCTBBHHO 
CBH3aHHillC C TaKRMH KOM1IOH8HTBMK, 
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Bee ypaBHeHHH H qiopzy~, rrpHBe,neHHHe B §§ 2-4 .nrurnoft r~aBH, 
6~H rro~ytieHH B np:a6JrnEeHHH MytiailHHX cpaa (R PA) H npH rrpe,nno~OJKe

HHH O TOM, 'ITO He'ieTHM KBa3ll'!aCTHD;a He ~eT Ha CTPYKTYPY q>OHOH
HllX B036yE,neHHH 'leTHo-qeTHOro OCTOBa. CoOTBBTCTBeHHo rrpliHll;liII IlayJrn 

B 8THX ypaBHeHHHX ll q>OPMY~ ytlllTHBaeTCH rrpH6JIIDJteHHo B xo,ne npoBe
,neHHH 'lllC~eHHHX.pac'leTOB Ha SHA. 

, BTOpM r~aBa. ITOCBIIIIl8Ha paapa6oTKe B paMKax KBa3ll'!aCTH'lHO-qx>
HOHHOil Mo,neJrn qiopw.a.,mam,uoaBOJIRllllero To'l!Ho yt1HW:BaT1, ·rrpliHll;liII IlayJrn 

B ypaBHeHHHX ,nM He'leTHHX c~pll'l!eCKHX H,nep. Ha npHMepax KOIIKpeTHHX 
H,nep C IIOMO!IU,ID BHOBI, IIO~ytleHHHX ypaBHeHHii ll3ytl8HO ~e TO'lHOro 

ytieTa npliHll;liIIa IlayJrn Ha CTPYKTYPY HH8Ko~eJKalllllX ypaBHemrlt H ~parMeH
Ta.wno O,nHOKBa8ll'l!aCTll'lHHX COCTOH.mrlt B HeqeTHHX cg)epll'l!eCKRX H,nPax; 
rrpoBe,neHO cpaBHeHHe peay~I,TaTOB TO'lHOro H rrpH6JrnEeHHOro ytieTa IIPHH
u;urra IIay Jill. . 

r~aBa Ha'lHHaeTCH C BBe,neHHH, B KOTOPOM KpaTKO H~araeTCH cym
HOCTI, npo6~eMll H IIOKa3aHa aKTYMI,HOCTI, ee HCMe,noBaHHH. OnllCHBaeTCH 
rrpH6.lll!lKeHHM rrpou;e,nypa yqeTa npliHll;liIIa IlayJrn, , OTMe'laIDTCH ee a@leKTHB
HOCTI, H orpaHH'leHHOCTI,. Ilo,n'!ePKHBaeTCH Heo6XO,nHMOCTI, 60Jiee CTpororo 
H rroc~e,no00Te~1,Horo no,nxo,na. YnoMHHa.IOTCR ocHoBHHe pa6om B aToM Harr
paMeHKH. 

B § I Ha OCHOBe '. TO'lHHX KOMM,YTau;HOHHHX COOTHOmemnt Me~ 

KBa8ll'l!acT:II'lHHMH H qx>HOHHHMll orrepaTopaMH na BaPHBllllOHHoro IIPliHll;liIIa 
BHBe,neHU OCHOBHU8 ypaBH8HlUI ,nJllI He'leTHOrO ~epH'l!eCKOro JUU)a, B KOTO

p.1:iX npHHu;rur IlayJm Y'!KTUBaeTCH Jllll!HM o6pa30M, IloCJie HeKOToporo ynpome- ' 
HHH IIO~ytleHa CHCTeMa Ilpll6.lll!lKeHHHx ypaBHeHHil, IIJ>RMO pea.,mayeMruI 
Ha a.EM. 3TH ypaBHeHHH ,rrpoaHaJrn3HPOBaHH ll COIIOCTaBJieHH c TeMH, 
KOTopue 6~ IIOJiytleHH Br~. I. IloKa3aHO, 'iTO ypaBHeHHH, BHBe,neHHUe 

B rrepBoil r~. mwn6TCH 'laCTHliM MytiaeM YPaBHeHHil, IIO~ytieHHUX npll 
CTporoM y'ieTe IIpliHll;liIIa Ilay~H. OTMe'laeTCJI, 'ITO XOTH TO'lHllil ytieT 
IlpliHll;liIIa IlayJrn rrpHBO,nHT R 6o~ee CJIOJKHllM c BH'illC.fil!TeJThHOH TO'l!Rll ape

HM YpaBHeHHHM, IlpllHll;HII}(8JII,HWC TPYMOCTeil npll HX pemeHKH He B03Hll
KaeT. IlORytle.HH TaroKe MO,nHqlllll;HPOBaHHHe q>OPMY~ ~ CMOBHX qiyHRu;Hil 
H rrpHBe,neHHHX BepOHTHOCTeil SReRTpOMarHHTHHX rrepexo,noB, co.nepJKallllle 
II OrrpaBRH Ha npllHll;HIT liay Jill. 

B § 2 HCCJie,IIOBaHO MHHHHe TO'lHOro ytieTa npliHll;liIIa IlayJrn Ha 

CTPYKTYPY HHSKO~elKll.lllllX COCTOHHHH ll ~parMeHTimm<J O,nHOKBa8ll'l!aCTll'l!HliX 
cocToruuni B .ff,lq)ax 57 ' 59 Ni , n 9 Sn n 205 Pb . IloKaaaHo, 'ITO 
TO'illllil yqeT IlpliHll;liIIa Ilay~H npHBO,nHT R 88MeTHOMY c,nB:ary IIO~COB 
"KBa8ll'l!acTHD;a llJIIOC qioHoH" H cymecTBeHHOMY H8MeHeHIDO B sHeprHHX n 
CTPJKType HeROTOp.WC Hll3ROJieJKalllllX COCTOHHHH y:ita3aH.HllX He'leTHHX 
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cipepll'!ecmrx smep. CJie,D;oBaTeJII,Ho, npu omrnamm Ta.KHX cocTomutii 
rrpH6JIIDKeHHbl:ii yqeT np:irnwma IlayJIH OKa.3HBaeTCJI HS,D;OCTaTOqHHM Hero. 

CJie.nyeT yqeCTl, TQqHo. 1ITO .Ka.CaeTCJI qiparMeHT~ O,ll;HOKBa3ll'UlCTll~ 
COCTO.l!HH:ii B STHX .fJ.Ili)ax rrpu npoMe;ey-TO~ H Bll:COKWC SHeprIDIX BO36YJK
,D;emm, To ,D;Ba crroco6a yqeTa rrp:irnwma IlayJIH (npu6JI1-DKeHHHii H TOqHHii) 

,ll;a.IOT ,Ir,JUI lUiX noqTH O,ll;HHa.KOBll:ll pesyJII,TaT (CM. pHc.I). 

rJia.Ba s~HBaeTCR o6cyJJf,ll;eHHeM npll'!mm HaH6oJiee BepoRTHoro 
HapymeHM np:irnwma IlayJIH B KOMilOHeHTax "KBaSII'!aCT~ IIJIIOC qJOHOH" 
B BOJIHOBHX qiy.HKIUffiX HHSKoJiellialllHX cocTo.l!HHii HeqeTHHX cqiepll'!eCKwc 
smep. C,D;eJiaH BIJ:BO,D; o BalKHoii poJIH TO~oro yqeTa np:irnwma IlayJIH npH 

OilHCaHHH CTPYKTYPH HH3KOJiellialllHX COCTO.l!HHH H BII'IHCJieHHH BepoRTHOCTe:ii 
3JI8KTPOMarHHTlillX nepeXO,ll;OB M8Jlf,ll;y HHMH. OTMeqeHO, 'ITO B pacqeTax 
qiparMeHT~ O,D;HOKBa3Il'!aCTII'!HHX COCTO.l!HHH npu npoMe~yTo~ H Bll:CO

KHX SHeprIDIX B036yJJf,ll;eHM MO~O orpaHII'!HTI,CR npH6Jll-DKeHHO:ii npo~e.nypo:ii 
yqeTa np~a IlayJIH .KaK s@leKTHBHOll H 3ROHOMHOH C TOql{H speHM 

peaJIHs~uu Ha 8BM. 

Puc. I. 

1,0 

0,8 

0,6 

0,4 

0,2 

SJ(~)( M38-1
) 

I 
I 
I !I,,~ 

I It 
I It 
I 11 
I I 

I 
I 
I 
I " \.JN:.,, 

2 4 6 8 107(M38) 
\PparMeHT~ ,D;HpoqHoro cocTo.l!HM 1. h '-1/R. B ~ 5 Pb 
CITJIOIIIHa.H JIHHHR - npH6JIIDKeHHH:ii yqeT np~a IlayJIH; 
WTpHX - ITYHKTHpHa.H JIHHM - TOqlill:ii yqeT np~a IlayJIH, 

lllTpHXOBa.H•JIHHM - CJiyqaii, ROr,D;a np~ IlayJIH He 

Y'IHTHBaeTCJI. 

6 

~ 

r 

b 

B TpeT1>efi rJiaBe npe,D;cTaBJieHH pacqew qiparMeHT~H o,D;HoKBa3H
qacTHqHHX COCTO.l!HHH ,Ir,JUI cpe,D;HHX II TmKSJ!illC HeqeTHHX cipepll'!eCKHX .>mep, 
rrapaJIJI6JI1,HQ npOBO,ll;HTCJI cpaBHSHHe pesyJI1,~aTOB STHX pacqeTOB C 3KCrrepu

M8HTaJI1,HHMH ,D;aHHHMH. 
Bo BBe,D;eHHH K STOfi rJiaBe H3JIO~eHa MSTO,ll;HKa rrpoBe,D;eHHR qucJieH

HHX pacqeTOB B paMKax KBa3Il'!aCTII'!HO-qJOHOHHOM MO,D;eJIH. IlpHBe,D;elill na
paMeTpH cpe,D;Hero noJIJI (noTe~a;ra CaxcoHa-By,D;ca) ,Ir,JUI HefiTpoHoB u 
npOTOHOB, C KOTOpl:lMH BlJ:qHCJiflSTCR O,D;HoqacTII'!lillM 6a3HC (o,D;HoqacTII'!lille 
SHepruu u MOTpll'!HHe SJieMeHw); onucaH cnoco6 onpe,D;eJieHM ,D;pyrwc na
paMeTpOB MO,D;eJIH: KOHCTaH.T cnapHBaTSJII,lillX CHJI, MYJil>THITOJII,lillX H CilHH

MYJI1,THilOJI1,lillX ROHCTa.HT. Pacqew npoBe,D;elill Ha OCHOBe (l)OP,~;· IlOJIY
qeHHHX B rJI. I u IT, c nOMom1,10 nporpaMMH PHO GUS 7I . 

0,6 

0,2 

0,6[ 
0,2 

0,6 

0,2 

0,6 

0,2 

Puc. 2. 

S(~)(M3B-1l 111 5n t Sn(~ X~•hB-11 

0,6 

02 

A 115sn 0,6 

02 ,.,. ' 
L 

119sn 
0,6 

0,2 

1215n t A 0.6 

0,2 

2 - 4 6 8 ~t-.13B) 2 4 6 8 z(M3B) 
a 6 

CHJioBM ipy~ Ss;.l,z} ,Ir,JUI nsoTonoB Sn : 
a) pacqeT C llCllOJI1,3OBaHHeM TOJII,KO KBa,I:(llYITOJII,HHX 

H ORTyITOJil,HHX !pOHOHOBi 
6) pacqeT c llCITOJI1,3OBaHHeM 60JI1,lllOro qJOHOHHOro 

npoCTpaHCTBa• CTpeJIKH - ITOJIOJReHlle O,D;I-IOKBa31PraCTll'IHOro 

ypoBHR:!,-~• 
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§ I TIOCB.lllilaBTCR liCCJIB~OBaHIDO qiparMeHTB.Wlli r~OOKOJIB;xamIDC HeilT

pOHHllX ,n;HpO'IHHX COCTORHlili B H8'18TllliX li30TOIIax ~·n , MHTepec K 

8TOH npoo~eMe B03HliK B CBR3li C OOHapy~eHRBM p~OM 8KCTI8pliM8HTMblillX 

rpyrrn peSOHaHCHO-TIO~OOHblX CTPYKTYP B Ce'leHRRX pe!lltUliil TIO,IUCBaTa Ha 

pas~HHX ~ax. B He~aBHliX 8KCTiepliMeHTax no ( Q, t) - peaKIULllM 

Ha nsoTorrax Sn HaOJIIO,D;aJICR mm npn aHeprRRX BosoyJK,IJ;eHRR 

5 - 7 MaB, CM3aHlllill C BOSOy.lK,Il;eHlieM r~OOKO~e;xamruc ,n;HpO'!HblX COCTOR

Hlili 1.9s/4 ' :l. f J./9. li .2p3/2 • B OO~CTli mma liC'lepmrnaeTCR I5 -

25 % no~oii c:wm COCTOIIlil:!JI J. fj-9/2 . B ~aHHOM napar~ paCC'lliTa-

Ha qiparMeHTaIUUI 8TliX COCTORHlill (pnc. 2 li 3), rrpoBe~eHO cpaBHBHlie 

C 8KCTiepHM8HTMbllliMli ~aHllliMli li ~yrliMli TeOp8Tli'l8CR,liMli paC'l8T8Mli, 

S(~ )(t,bff1l 

O,L+ 2P1/a 
0,2 

0 1 _, ....._,,, ', ........, , 
l 

0,4 

o.i 

S(~ )(M.38"1) 

0,4~ 
2 I PJ/2 

0,2 

o, I ~ -, 10'" 

I 
0,4 

0,2 

o, ,,.,,,,..,,-.........:' ,, ~ 0 1 · , ---er-:--<' , -,, .. 

0,4 ~ 

o:t 
~

0.4L 
0,2 

0 

0,4 

0,2 

121sn 0,4 

0,2 

Plic. 3 • 

o, ✓'-:' ,, '• 01 I ,e;: 1, 
2 4 6 8 10~3B) 2 4 6 8 10~(M38l 

a 6 

CMo:mw (!lY!!flUIB cocToRHllil 2 P'-/2. n 2p3fe ;IJ.Jm 

.RSOTOIIOB ~·n . Pac'!eT C llCIIOJ.Il,30BaHHeM 60JlbmOro 

~HOHHOro ripOCTpaHCTBa: 

a - S.th (,zl ; 
o - S31;, C,z> • 
CTpe~ - IIOJI~eHne o,IUioKoosn-qacTli'IHHX ypomrn:it 

!Zpt/:1, (a) n 2f3/2. (6). 

8 

~ 
I 

/;' 
·:1 
' 

Ilo~y-qeHO, 'ITO B o6~CTli TIRKa cocpe~OTO'IBHO 45 % CW!ll COCTORHIDI 

J. 9 9/2 ' 'ITO ~y-qme cor~cyeTCR C 8KCrrepllM8HT0✓17 /' '18M y aBTOpOB 

paOOTh/'I8/. ~3Y~MaThl pac'!eTOB qiparMBHTB.Wlli COCTORHlill :lf¥!z, li 2f3/R. 
B ~e n 5 ~·n HaxO~RTM B xopomeM cor~aClili C 8KCII8pliM8HTaJlbllliMli 

~aHllliMli/I?/(B YKa3aHHOll o6~aCTli 8Heprlili TeopeTli'!BCKli liC'lepllliBaeT-

M ~ I3 % CJMMapHoii CHJlll 9. p - COCTORHlili ' a B 8KCIIepliMeHTe 

,.., II %) • IlOKa3aHO, 'ITO r~BHYIO po~b B qiparMBHTa.IJ;llli r~yOoKOJie~-

IIUl:X ro,tpO'IHHX COCTORHliii nrpaeT B38.ID,IIO~eiicTBlie KBaSli'laCT~ C K~y

IIOJ.Il,Hh!Mll li OKTYIIO~bHIOO! q,<)HOHa.MH. 

4,0 

2,0 

Plic. 4. 

Gtt (M6 ) 

119sn 

3 

2 

7,0 8,0 9,0 ? (M3B) 
Ce'!eHne ~liIIO~bHoro qioTorrornoU1eHRR 6 lt ;IJ.Jm II9~,r. 
I - G''(t, (E.t.) .zvm nepexo~a :SS.t/.2-+ 2p.t/a, ; 
2 -6'n(E.t).zvm nepexo~a 3St/:Jl.➔ !l..f3/R. ; 
3 -Srt- (M1) ; 
4 -6'11 = 6'n (EtJ + 6'u (HJ.) 
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B § 2 ~a.HO KOJIH'l8CTBeHHoe o6~HCH8Hlle 3KCrrepllMeHTaJil,HO Ha6.mo-
¥aBlllerocH JIOKaJU,Horo IlllKa B cetJ:eHllll ( r, n) - pearunrn: Ha ll3OTonruc 

I?• n 9 ,S '1. npn aHeprllll - 8 Mai/191. PactJ:eTH noKaaaJIM, tJ:To 3TH 

IlllKll CBH3aH!:,1 C ~BYMfl qiaKTopru.m. Bo-nepB!lX,B 3TOH 3HepreTHtJ:8CKOH 
o6JiaCTll cor.rracHO peayJU,TaTaM, IlOJIY"l8HHHM B § 1 ~aHHO:il rJiaB!l, JIOKa

Jill3llpOBaHO OT 40 ~o 50 % CllJil:l rJiy6OKOJI8JKalJU1X ;n;hlpOtJ:HWC COCTOHHllli 

S?.p1Jl ll ~f3/2, ( CM. pnc. 3), "IT~ IlpllBO~T K YCllJieHlilD E1 -nepe
xo.noB Ha 3Tll ypOBHll H3 OCHOBHOro COCTOHHllH 5S1/2 ( OCHOBHM CllJia 

tJ:aCTH'lHWC ypoBHeft ~ f1/p. n ?> f 3/2l, cocpe~oTotJ:eHa npn 6oJiee Hll3KRX 
3Heprruu,n IlO3TOMY OHll ~aJOT BKJia,IJ; B cetJ:eHlle 6'n_ OKOJIO 20 -
30 %). Bo-BTOpHX, B COOTBeTCTBllll ~pactJ:eTaMll /r 5 / B tJ:eTHHX ll3OTO

nruc OJIOBa Ilpll 3HeprllHX ~ 8 MaB Hruco~TCH MI - rnraHTCKH:il peao
Ha.HC. B peayJU,TaTe B HetJ:eTHHX naoTonruc TaKl!te nponcxo~nT ycMeHne 

~ 8TllX 8Heprllil MI - nepexo~OB ll3 OCHOBHOro COCTOHHllH. Ha pnc. 4 
ll3O6paJKeHhI OTHOCHT8JU,HhI0 BKJia;n;hl £a3.1IH'lHHX npo~eCCOB B IlOJIHoe cetJ:e
Hlle ~llllOJI1,Horo qx>TonorJIO111eHllH B 19 Sn n cYMMapHoe cetJ:eHne. 

B § 3 npoBe~eHhI ~actJ:eTH ~parMeHT~ll H8HTPOHHHX ;n;hlpO'llillX 
cocToHHllil R,IJ;ep 205, 20 Pb . CpaBHeHne peayJibTaToB pactJ:eToB c 
aKcnepllMeHTaJU,HHMll ~aHHHMll1201 IlOKa.3aJIO, "ITO KBa3H'laCTH'lHO-<pOHOH

HM MO~eJib y~oBJieTBOPllTeJibHO OilllCHBaeT He TOJibKO Ko~eHTp~ 
O~OKBa3H'laCTlltJ:HHX CllJI ;n;hlpO"lHHX COCTOHHA11 B 8TllX R,IJ;pruc, HO ll IlOJIO

JK8Hlle rJiaBHHX IlllKOB CllJIOBOH ~y~ ~:i:r ( ,Z) , a TaKl!te npaBllJU,HO 
nepe~aeT ycllJieHlle ~parMeHT~ C pOCTOM 8Heprllll BO36ylli,ll;eHMH. KaK 
B~O ll3 Ta6~,BeJilltJ:HHH TeopeTH'l8CKllX cyMMapHHX cneKTpOCKOilll

tJ:eCKllX qiaKTOpOB ~ paCCMOTpeHHHX HeHTpOHHHX ;n;hlpO"lHhIX COCTOHHllH 
o6oruc R,IJ;ep B YKa3aHHHX 06.rraCTHX aHeprnft BO36ylK,ll;eHMH HrucOMTCH B 
~OCTaTO"lHO xopoweM corJiaCllll C 8KCrrepllMeHTaJibHHMH 3HatJ:eHllHMll. TOtJ:Hh!H 

ytJ:eT np~a IlayJill OKa.3HBaeT CJia6oe BJillHHHe Ha ~parMeHT~ 8TllX 
COCTOHHllli. 

§ 4 MMeeT npeMMYl!l8CTBeHHO MeTO~H'leCKllM xapaKTep. B HeM MH 

cpe~MX c~epHtJ:eCKllX R,IJ;ep 53Cr , 55• 57 F CZ n 59 Ni pacctJ:HTa.Ha 
~parMeHT~ O~OKBa3H'laCTlltJ:HHX COCTOHHllH C TO"llillM ll npn6Jll!JK8HHHM 
ytJ:eToM np~a IIayJIH. ConocTaBJieHhI ~Ba cnoco6a ytJ:eTa n npoBO~llTCH 
cpaBHeHne pactJ:eTOB C 8KCnepllMeHTOM. IlOKa.3a.HO, "lTO TO"lHHH yqeT IlpllH
Ulllla IlayJill,XOTH ll rrpllBO~T no cpaBH8Hll!O C npn6JillJKeHHh!M ytJ:eTOM K He
KOTOPOMY nepepacnpe~eJieHll!O CllJI O~OKBa3WiaCTlltJ:HhIX COCTOHHllil ll, B 

OT~eJil,HHX CJIYtJ:aHX, K JIYtJ:we~ cor.rracll!O pactJ:eTHHX peayJibTaToB c 
aKcnepHMeHTaJiblWMll ~aHHHMll/ I, cy111ecTBeHHo He MeHHeT Ka.PTllHH 

~parMeHT~ll 8TllX COCTOHHll:il. Ilpo~eMOHCTpllpOBaHO TaKl!te, tJ:TO C pOCTOM 
8Heprllll B036ylK,IJ;8HllH BJillHHlle TOtJ:Horo YtJ:eTa np~a IlayJIH YM8HblliaeT-
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CR. IlpHBe~eHbl Cy-MMapHble 3HaqeHHR cneKTpOCKOn~eCKHX qrutTOPOB WIIl 

OMOKBa3ITTaCTITTHblX _coCTORHHll; 2p3/2. , J. f 5ft. , ~ f :i/Jl , J.99/2 
H 2 d ~ B 59 N 2 , pacCtrnTB.HHble B HHTepBaJie sHeprru1 Bos6y,K,D;eHHR 
OT O ~o 4,5 l/laB c ~YMR Ha60pa.MHKOHCTB.HT: rapMOH~eCKHX H B.HrapMO
HII'IeCKHX. IlORY'{eHo, qTo 3HaqeHHR, COOTBeTCTBYIOll1He rapMOHITTeCRHM 
ROHCTB.HTaM, MMO OT~aJOTCR OT Tex, ROTOphle 6wrn ~HMeHbl c no
MOmbro B.HrapMOHITTeCKHX KOHCTaHT; H TeopeTITTeCKHe pesynTaThl ~OCTa
TOqHo 40porno BOCilpOH3BO~T 3KcnepHMeHTMbHble ~B.HHble. 

B IlOMeMeM naparpaqie (§ 5) npe~CT~eHbl pesynTaThl pacqeTOB 
S - H f - Hei1TpoHHblx cMoBhlx WYHRUH:il wm: IDHpoKoro 1tpyra HeqeT

HhlX cqiepuqecKHX Mep. B pacqeTax Hap~ C H30CKMRpHbIMU Y'{HTllB~Cb 
TaruKe H H30BeKTOpHble KOMilOHeHThl OCTaToqHhlX ~anHo~eliCTBYIDl.llIDC CM, 
KOTOphle BeCbMa cymeCTBeHHbl WUl OilHCB.HHR xapaKTepHCTHK pe30HB.HCOB H 
pacnpe~eAeHHR_C~ 3ReKTpOMarHHTHh1X nepex~o,. PacqeThl ~OCTaToqHo 
xoporno OilHChlBaJOT 3RCnepHMeHTMbHhle ~B.HHble 2 H B ueROM npaBMbHO 
nepe~ruoT 3aBHCHMOCTb CMOBh!X qiyHKUH11 OT MaCCOBOro qHMa A • .lI.JmMep 
B o6RaCTH A rJ 60, 120 OMOBpeMeHHo y~aeTM onHcaTb MaKCHMYM ~ - CH
ROBOH H MHHHMYM p - CMOBOli ciiYHRUHH- IlpoBe~eHHOe MeTO~~eCKOe 
ll3Y'{eHHe ~RHHR H30BeKTOpHh1X ROMIIOHeHT OCTaTOqHhlX ~MbHO~ei1CTBYIDml'IX 
CM na BeR~HHhl HellTPOHHhlX CMOBhlX ciiYHKUHli IlOKa3h!BaeT, qTO 3TO ~R

HHe OKa3h1BaeTCR ~OBORbHO CRa6h!M. TaKHM o6pasoM,B paMKax KB88HqacTH~O

q>OHOHHOi1 MO~e~ c OMHM H TeM ~e Ha6opoM napaMeTpOB y~aeTCR OMOBpe
MeHHO IlORY'{HTb BilORHe y~oMeTBOPHTeRbHOe onncrurne · 8KCileP,HMeHTanHh1X 
~B.HHblX no HefiTpOHHhlM CMOBhlM qiyHKUHRM B qeTHo-qeT~237 H neqeTHblX 
cqiep~ecKHX Mpax. 

rRaBa 3aK~HBaeTCR BhlBO~aMH, c~eRB.HHblMU Ha OCHOBe BhlllO~eHHhlX 
pacqeToB. 

B 3~qeHHH nepequMeHbl OCHOBHhle pesyRbTaThl, IlORY'{eHHble B ~HC
cepTauHH. 

QCHQBHhle pe3VRbT8Th1, BUnBHraeMh!e ,llJI.fI 3aI!jHTh1: 

1. Ilpo~eMOHCTpHpOBB.HO, qTo B PaMKaX RB83~8CT~HO-q>OHOHHOll 
MO~e~ MO~O IlOCRe~OBaTeRbHO Y'{eCTb IlPHHUllll Ilay~ B MY'{ae neqeTHhlX 
C<pepITTeCKHX Mep, OCHOBlll3illlCb H8 TOqHhlX KOMMYTauHOHHhlX COOTHOllieHHRX 
Me~ KBa3~aCTl1'IHh1M11 H q>OHOHHHMH onepaTopru,m. Bme~eHa COOTBeTCTByro-: 
mM CHCTeMa ypaBHeHHi1 WUl onpe~eReHM 3Heprru1 H BORHOBhlX WYHKUHH. 
HrumeHhl TaruKe MO~Hq>HUHpOBaIIHble Bhlp~eHHR wm: CMOBhlX qiyHKU,rl!. 

2. IlORY'{BHH q>OPMY~ wm: npHBe~eHHhlx BepORTHOCTei1 3ReKTpOMar
HHTHh1X IIepeXO~OB B HeqeTHhlX ccpep11'IeCKHX MJ)ax, CO~e~e IIOilpB.BKH, 
CM3B.HHble C TQqHhlM Y'{eTOM rrpnmi;HIIa Ilay~. 

3. IlpoBe~eHO HCMe~oBB.HHe cpparMeHTauHH OMORBaSmacTmHIDC 
COCTOmnill B pa3~HblX neqeTHblX 'cqiep~eCKHX MpaX. TeopeT~ecR.He pac
qeTH y~OMeTBOpHTeJll,HO BOCIIpOH3BO~T 8KCnepRMeHT. 
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4. Ha OCHOBe H3Y'{eHHR ~parMeHTauHH rRy6oKOAeJKa!I1HX ~poqHhlX 
COCTORHUli B neqeTHhlX H30TOIIax OROBa ~B.HO KOR~eCTBeHHoe 06'.bRCHeHHe 
o6napy~eHHOli Ha OilhlTB II~CTPYKTYPhl B ceqeHHRX ~HIIOnHoro q>OTOIIOrRo
meHHR B MJ)ax II?• n 9 ~· n . YCTaHOMeHhl rrp~HHbl ITORBJieHHR TaKHX 

no~CTPYRTYP· 
5. IloKa3aHO, qTo TOqlillli Y'{BT rrpUHuurra IlayAH, ~n ~ nsy-

qenHR HH3ROAe~ MepHhlX COCTORHllll, MMOcymeCTBeH B pacqeTax 
qiparMeHTauHH,OMOKBa3~acTITTHh!X COCTOR!lllli npu rrpoMe~yToqHblX H Bh!CO
RHX aneprHRX B036yllU(eHM. Ilo~TBeplli,I(ena 3cp:peKTHBHOCTb rrpH6RIDK8HHOli 
npoue~pH Y'{eTa npHHUHIIa Ilay~. 

6. PaccquTalill $ - u f - HeHTpOHHh!e CMOBhle qiyHRUHH 
wm: lliHpOKOro Kpyra ueqeTHblX cqiepITTeCKHX Mep. PesyRbTB.Thl pacqeTOB 
xoporno corAacyroTCR C 3KCIIepHM8HTMbHh1MH ~aHHh!Mll. 

Pe3VRbTB.Th1 nuccepTcJ:YHH OIIV6RHKOBB.Hhl B CJienYJOIIIIIX pa60Tax: 

B~OBHH A.H., CTORHOB q_, qaH 3yu Kxhlonr. ~parMeHTB.UHR rRy6oKOAe
JKa!l1HX ~poqHhlX COCTORHHli M8P ll30TOilOB OROBa. HsB. AH CCCP 
/cep. qiHs./, 1979, T. 43, i 5, c. 999-1005; 
Coo6menHe OWl:H, E4-12012, .lly6Ha, 1978. 

Chan Zuy Khuong, Soloviev V.G. and Voronov V. v. 
substructure in the radiative strength function 
119 S n. J.Phys.G: Nucl.Phys.,1979,v.5,No 4, 

rrpenpHHT OWl:H, P4-12057, )ly6Ha, 1978. 

Descr;!;.IJtion of 
of 117 ~)h. and 

P• L79-L81; 

the 

Voronov V.V., Chan Zuy Khuong. Calculation of the neutron strength 
functions of odd spherical nuclei within the quasiparticle - phonon 
model. Preprint JINR, · E4-13005, Dubna, 1980. 
Chan Zuy Khuong, Soloviev V.G. and Voronov v.v. The effect of the 
Pauli principle on the fragmentation of one-quasiparticle states 
in spherical nuclei. J.Phys.G: Nucl.Phys., 1981,v.7, No 2, 
p. 151-16). 

qan 3yii Kxhlonr, BopoHoB B.B. IlpUHUHIT IlayRH u qiparMeHTauHR o~
HOKBasmacT~Hhlx COCTORHllli B HeqeTHhlX cqiepITTeCKHX Mpax c A - 55. 
HsB. AH CCCP /cep.cpH3./, 1981, T. 45, J~ 5, c. 833-843; 
npenpUHT OWl:H, P4-80-62, )ly6na, 1980. 
BopOHOB B.B., qaH s;n Kxh!oHr. ~parMeHTB.UHH H8liTpOHHh!X ~poqHilX 
cocTORHHH B Mpax o5 , 207 Pb . IlperrpUHT OWl:H, P4-8I-69, 

)ly'6Ha, 1981. 
CTORHOB q_, lfaH 3yfi Kxhlonr. Bh!qHMeHne aneprHll H CTpyKTYPhl B03-
6y~eHHh1X COCTORHHll ll BepORTHOCTeli 3ReKTpoMB.I'HHTHh1X nepexo~OB B 
HeqeTHhlX cqiepITTecKHX Mpax. Coo6menue OWl:H, P4-8I-234, )ly6Ha, 

1981. 

13 



.lrnTelli!ma 

I. Bunker M.E., Reich c.w. A survey of no=otational states of 
deformed odd- A nuclei (150 < A < 190 ). Rev. Mod. Phys., 1971, 
v. 43, No.3, P• 348-423. 

2. Chasman R.R. et al. Survey of single-particle states in the mass 
region A> 228. Rev. Mod.Phys., 1977, v. 49, No. 4, p.833-891. 

3. Sakai M., Kubo K.I. Deeply-bound neutron hole states studied by 
(p,d)-reaction.Nucl.Phys.,1972, v.A185, No.1, p.217-228. 

4. Siemssen R.H. Deeply-bound hole states and the distribution of 
subshell strengths. B KH.: Tp. Me]K,lzyHapo,nHoil KOHW. no na6pa.HHHM 
Bonpoca.M CTPYKTYPll JI.Upa, OIDll, n-9920, T.II, c.I06-I25, 
,l.ly6Ha, 1976. 

5. Eop O.,MoTTeJii,coH E. CTPYKTypa aToMHoro .impa. "Mnp",M.,I97I, T.I. 

6. Lynn·J.E. The theory of neutron resonance reaction. Oxford, 
Clarendon Press, 1968. 

7. Brown G.E., Evans J.A. and Thou.less D.J. Single-particle 
strength in nuclei. Nucl.Phys., 1963, v. 45, No. 1,p.164-176. 

8. Famery A.J. On the study of hole states~by the continuum shell-
model formalism. 
P• 241-250. 

J.Phys.G: Nucl.Phys., 1979, v. 5, No. 2, 

9. Ring P., Werner E. Distribution of the single-particle strengths 
in the nuclei 207Tl , 207Pb, 209Bi and 209Pb. Nucl.Phys., 
1973, v. A211, No.1, P• 198-210. 

10. COJioBMB B.r. TeopIDI cJiolKllllx R,D;ep. "Hayica", lv .. , I97I. 
11. C0JIOBI,8B B.r. KBa3H'laCTWIHO--q>OHOHHM MO,n;em. .impa. 31IAR, 1978, 

T. 9, wn. 4, c. 580-622; 
COJIOBI,8B B.r., MaJioB JI.A. KBa3WiaCTWIHO--q>OHOHHM MO.D;8JII, R,D;pa. 
3{!Afl, 1980, T, II, BII,n,2, c. 30I-34I. 

12, CoJIOBI,8B B.r. CTpyKTypa BllCOKOB036yJK.I(eHIWX COCTO.fIHliil CJIOl!tHID( 
JI,Uep. 31IAR, 1972, T,3, wn. 4, c. 770-821; 
Soloviev V.G. Simple configurations in the capture states and 
the general picture of nuclear states complications. In: Neutron 
Capture Gamm-Ray Spectroscopy/Reactor Centrum Nederland, Patten, 
1975, P• 99-117. 

13., Soloviev v. G., Malov L.A. A model for describing the structure 
of highly excited states in deformed nuclei. Nucl.Phys.,1972, 

• v. A196, No. 3, P• 433-451. 
14. B,n;oBRH A. 11. , COJioB1>eB B. r. Mo,neJII, .n;.IDI onncaHIDI WParMeHTauRR o,n;

Ho~acTH'Illl,IX li MHOro~aCTWIHUX COCTO.f!Hliil no YPOBHRM He~eTHOro ~e-

14 

I5, 

I6, 

17. 

pWieCKoro R,D;pa. 'IMi!?, 1974, T, 19, i 2, c. 275-'-282; 
Soloviev V.G., Stoyanov Ch. and Vdovin A.I. The descript~on 
of the fragmentation of one-quasiparticle states in spherical 
nuclei, Nucl.Phys,,1980, v.' A 341, No."2, p,.261-28i. 
CoJioB1>eB B.r. Ha~eHne WParMeHTa!UIH O.IUIOKBa3WiacTWIHUX n 
O,nHDqlOHOHHUX COCTO.fIHHH B KBa3WlaCTWIHO--q>OHOHHOH MO,n;eJIR R,D;pa. 
B c6.: CTPYKTypa JI,Upa, ,l.ly6Ha, ·I980, c. 57-88 Ollifil, n4-8D-3bb, 
,l.ly6na, I9b0. 
CTOJIHOB ~ •• ~aH 3yH KxuoHr. Bu~HCJI8HHe aHeprllli li CTPYKTypu 
B036y]K,I(eHHUX COCTO.fIHHH H BepoHTHOCTeH 8JI8KTpoMarHHTHUX rrepexo
,n;OB B He~eTHUX ~epWieCKHX .impax. Coo6meHRe Ollifil, P4-8I-234, 
).ly6Ha, I91:lI. 
Tanaka M. et al. Gross structure of deeply-bound hole states 
in odd tin isotopes -observed with the c3He,«) reaction, 
Phys.Lett., 1978, v. 78B, No. 2/3, P• 221-225; 
Berier-Ronsin G. et al. Study of the fine structure in the 
deeply-bound hole states in 115sn. Phys.Lett.,v.67B,No.1, 
P• 16-18. ~ 

18. Keeling T., Iachello F. Calculation of the spreading widths 

19. 

of the deeply-lying hole states in the odd tin isotopes. 
Nucl.Phys., 1978, v. A 295, No 1, P• 45-60. 
Winhold E.I. et al. Structure in the gamma-ray strength functi
on of 119sn and 117 Sn. Phys.Lett,, 1970, v. 32B, No 7, 
P• 607-609. 

20. Guilliot J. et al. Neutron hole states in 207 , 206 , 205Pb isotopes 
via the ( 3 Hfl,CI( >reaction at 100 MeV. Phys.Rev. c., 1980, 
v. 21, No.3, p, 879-895; 
Gales et al. Inner hole states in 207Pb via the 208Pb (3H~,o(.) 
ro1 · Pb reaction at 70 MeV. Phys.Rev. c., 1978, ,v.18, No. 6, 
P• 2475-2485. 

21. Kocher D.c. Nuclear data sheets for A= 55. Nucl.Data 
Sheets , 1976, v.18, No,4, P• 463-551; 
Kim H.J. Nuclear data sheets for A= 59. Nucl. Data Sheets, 
1976, v. 17, No. 4, P• 485-517; 
Taylor T. and Cameron J.A. 54cr, 54 • 58Fe, 58Ni ( d,p ) 55cr, 
55,59Fe, 59Ni vector analysing power measurements. Nucl. Phys., 
1980, v. A337, No 3, P• 389-400. 

22. BNL - 325, 3d-Ed. Neutron Cross Sections, v.1, Mughabghab S,F. 
and Garber D,J., Resonance Parameters, _19734 
Musgrove A.R. De L. A compilation of sand p wave neutron 

15 



strength function data. Report AAF.C/E277, Lucas Heights, 
1973, 29 P• 

23. BopoHOB B.B., Co~OBheB B.r.,CTOSIHOBa o. Pac~eTH HeilTpOHHHX 
CMJIOBb!X ~y~il ~eTHO-~eTHHX ~epWieCKllX smep. fl~, 1980, 
T, 3I, wn. 2, c. 327-333, 

Pyxorrn:Ch IlOCTYlllLI.Ia B ns~aTeJihCKK~ OT~M 
I9 OKTR6pH 1981 ro~a. 

16 


