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OEIIWl XAPAKTEPHCTiiKA PAEO'Ill 

~T,lJIJikHJ)Q_Tk T8MII 

KBa3lfClaCTH'mO~HOHHM.MO,It8JU, {K~) .smpa llCilOJll,3Y8TCJi npn H3Y

~eHRH B036y~emwx COCTOJiHllit cqieplfClecruu.: li ,It8qJOpMHpOBa.HHWC R,D;ep B 

IlllipOKOM 3Hepre~eCKOM RHTepBaJie. B paMitaX 3TO! MO,It8Jil1 OIIIlCllllalOTCJi 

CBOilCTBa HH3KOJI8lmlllWC COCTOJiHHil, rHraHTCKRe MYJil>THIIOJILHHe peaomw:CH, 

pacnpe,IteJieHne.c:wru r.ny6oxoJielmlllWC ,IUipo"iHWC cocTo.lllld, HeilTpomme H 

pa,nHB.UHOHHHe CllJIO.We ipy.maum. Ilo.nyti:emme peayJI1>TaTH HalCO,ItliTCJi B xo

pomeM cor.rra.cmt C 3KCII8pm48HTaJil>HliMlI ,ItaHHHMH. 

B K<l'iM 6a3HCHHMlI JD3JISllOTCJi O~oq>OHOHHlie COCTOJ!HIDI, 3Hepnm H BOJI

HOBlie <PY~ KOTOpwc BlflmCJI.lmTCJi B np:a6meHRH JCaOTHli8CIGIX cpaa. 

TO~OCTl> STOrO npHClJimKerum 3aBHCllT OT Toro, HaCKOJil>RO B8JIHKO KOJIH

~8CTBO KBa3:iAaCTHU B OCHOBHOM COCTOJIHHli ~8TH0-~8THOro .impa. Bonpoc 

0 "lllCJie KBa3lfClaCTHU B OCHOBHHX COCTOJlll:WOC ~8TH0-~8THWC _imep nay

~aJICJi B ~e pa60T·. 0,IUWCO B pac~eTax Jm60 B!l6RpaJICJI H860Jil>IDO! O,It

HO~aCTlfClHll! 6aa:ac, JI1I60 paCCMB.TpW38.JIOCI, BJIIDnme TOJil>KO nepBWC KOJI

JieKTllBHWC cocTommtt. OcTaBaJICJI OTKp!,ITWd Bonpoc o TOM; Ra& DJmJDOT Ha 

~HCJIO KBa3lfClaCTHU B OCHOBHOM COCTOJlllRH BliCOKOJI8Jlt8.IIU.te KOJIJI8KTHBHHe 

B036y,imeHHJI (rHraHTCK:118 pe30HaHCli) R H8KOJIJI8KTlll3Hll8 COCTOIUWJl:. B 

K~M HCIIOJI1>3Y8TCJI 60Jil,11108 KOJilfCl8CTBO 4.ioHOHOBc paSHHMlI OIIKHaMR R ~eT

HOCTSIMH. IlOCJI8,ItOBaT8Jil>H08 H3yt!8Hli8 BOIIpoca O ~RCJie KBa3R"laCTHD; B 

OCHOBHOM COCTOmum ~eTH0-~8THOro R,D;pa R oneHKa. BKJra,D;a B Hero qlOHOHOB 

C pas.Hmm MOM8HTaMH R ~eTHOCT.flMR II03BOJIJiT BWlCHliTl>,B KaKRX·.ll;Iijl8.X 

\P()HO.HHli!.t 6a3HC, paCC"lllTaHH!tll B npn6Jiruitemm xaOTll'i8CKlIX qiaa, HBJIJI-

8TCJ1 xopolllHM. 

IIa.1Imrae KBa3lf'IaCTHU B OCHOBHOM COCTOJllllm ~8TH0-~8THoro .<mpa 

IlpHBO,ItliT K HOBHM THII8M CBll3ll 8MIIJil1TY.It qlOHOHHUX R KBa3lfClaCTlfClHHX 

B036y~eim:tt. SHeprWI KBa3lf'IaCTIAHHX COCTOJiHml, aHepreTlfCl8CKM meJil. 

:11 u -, v - xoacM}m4'rnHrn npeo6paaoBa.HWI EorOJII06o:aa, CTaHOBllTCJI aa

BHCJilllID,m OT KOHCTaHT MYJil>TliIIOJil>HHX CM Il OT ~HCJI8. KBa3H'iaCTHU B 

OOHOBHOM COCTomnm. 3TO,B CBOD o~epe.JtI,,H3M0WI0T CBOllCTBa Hli3KOJI0llta

~ KOJIJl0KTllBHllX'COCTOmnrli ~0TH0-~0THliX CW0Pll~00IWX SI,1!;0p. lfHT0p0CHO 

OIIp0,It0JIBTl>,B E8KillC ~ax 8TH ll3M0H0HlUI B0Jlllla!l ll ~0M OIIJ>0,It0JL'I0TCJi :WC 

BWin'IllHa. 
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B noCJie~e ro.ItH JtOCTlll'HYT 60Jll,lllo:lt nporpecc B sKcnepBMeHTaJll,HOM 

ll'.3yti8IDm (pparM8HTaumt JtByxKBa3R'laCTK'llillX COCTOmm:li. 3KcnepHM8HT~ 

llHIPOJlM8ltBJl 6epeTCSI B OCHOBHOM ll3 Cll8KTpoCKOim'I8CKHX cpaKTOpOB peaI<ItRR 

O,ItHOHYl(JIOHHlilC nepe~-q. 0,ItHaKO 8TO - mrqio~ TOJll,ltO o T8X ,ItByXRBS-

3n'iaCTll'IH!ll COCTOJilllmX, Y KOTOplil O,ItHa ll3 KBa3ll'iaCTJm HaXO'AllTCSI Ha 

O.JUIO'iaCTll'iHOM ypOBHe, COOTB8TCTB~eM OCHOBHOMY COCTOmmIO A-He

'i8THOro smpa-MmIIeHll. B proi;e pa6oT no.I('lepKRBaeTCH, 'iTo peaxn,m JtBYX

HYKJIOHHWC nepe~'l Tmia ( p , t ) MOryT ~TI, 60JI88 llOJIHliB CB8Jt8Hrui 0 

qlparM8HTaumt ,IU!YXKBa3l:I1laCTK'llmX COCTO.mnrli B ccpepll'i8CKRX R,Iij)BX.IloCJie

JtOBaT8Jil,Hl:l8 paC'l8Tll cpparMeHTrunm JtBYXItBa3ll'iaCTK'llmX COCTommtt no 

.II,It8pHl:lM YPOBHJl:M OTCYTCTBym. CYll!8CTBYJOT'Jmlll1, onemcn B paMKaX o60JI0-

1181lHOll MO,D;8Jlll ~ BHeprnll ll Cll8KTPOCKOim'IBCltllX cpaKTOpOB. 

JJ,amme O <PParMBHTainm OTJtBJIJ,Hl:lX JtBYXKBa3R'laCTll'mWC COCTOsnmil B 

OKpeCTHOCTll SHeprnn CBH3ll HB:ltTpOHal Bn, MOJKHO llOJIY'lllT!, ll3 HB:ll:TpOHHWC 

CRJIOBWC cpyintnd 'lBTHO-'lBTHl:lX ccpepR1IeCKIDC .II,Itep. B PBMKaX K~ pa1l118Tli 

HeitTpoHHl:lX cuoBWC cpyHKnd npoBO.ItHJIHCI, Jm1111, ~ A -He'ieTHWC ccpepn-

11eCKRX ·.II,Itep. 

U8Jll, pa60TH 

PaCC'lllTaTI, 'IKCJIO KBa31:IllaCTHU B OCHOBHHX COCTOJUmJDC 118TH0-118THWC 

ccpepH118CKRX .II,It8p. MCC,?I8JtOBaTI, BitJI8,D; B Hero KOJIJI8KTBBHI,JX ll H8KOJL1I8K

THBHWC (pOHOHOB. Onp8Jt8JIRTI, o6JiaCTI, ccpep:a11ecKIDC .II,Itep, B KOTOplil npn-

6JIIDKeHRe xaOTR'lBCKHX qias l!MBBT xopomyIO TO'IHOCTI,. M3y1!KT!, BJIIDllill8' 

KOTOpoe OKa3blBaIOT Ha SHepreTINBCKRe lllBJill ll KBa3ll'iaCTR'IHl:le BHeprnn 

MYJII,TllIIOJII,l!llB CRJili ll 'IKCJIO KBa3R'iaCTHU B OCHOBHOM COCTOmnm: 'lBTHO

-'iBTHOrO smpa. 0np8Jt8JIHT!, 1 B RSRO:lt CTBll8Hll ll3M8H8Hrul B lll8Jlll K KBa-

3H'laCTll'lHWC 8H8pI'RllX CKa3W3aJJTCH Ba CBO:ltCTBaX morattmwc KOJL1IBKTKBHWC 

COCTO.mnrli B 118TH0-118THWC ccpepH118CKllX H,IU>aX. Paspa6oTaTI, B paMKaX 

K@A (pOpMMR3M, ll03Bo.rumnnll OmtCW!aTI, <I>pan4eHTSIVW JtBYXKBa3:a'laCTK1lHl:lX 

COCTOmmit, B036yJr,IJ;aeWX l3 peaxn:e:ax O.JUIO- H JtBYX.HYKJIOHllliX nepe,D;a'll:. 

Pacc11:e:TaTI, (ppan48HTaumo 8THX COCTO.mm:lt K OpaBHnTI, llOJJY118HHH8 peSyJll,

Ta'l'li C JtaHHl:lMK llO ( p , d ) , ( p , t )-pea.R.WmM K H8:l!TpoHlWM C:wlOBliM 

<PY:HitlnlJW B ccpepH'leCKKX .fI,Itpax. 

Ha,y'iH8SI HOBKSHa K llpSltTK'i8CRBJI IIBHHOCT]) 

B .n:e:ccepTainm KCCJI8JtYJOTCH BOIIl)OCH, CBJl3SHHH8 C TO'IHOCTI,D KCllOJII,-

3yeMoro BK~ (pOHOHHOro 6asnca, a Tax:ate K3yti8Ha <PparMBHTat:tWI JtBYX

KBa3:II'iaCTR'lHWC COCTOmm:lt B nmpoKOM KHTepBSJie 8Hepr:e:n B036yJr,IJ;emm. 

BnepBHe onpe.n;eJieH BitJI8,D; rlll'aHTCKHX MYJII,TKllOJl!,HliX p830HaHCOB K 

H8KOJLII8KTKBHWC COCTOmm:lt B 'lKCJIO KBas:a-qacTim B OCHOBHOM COCTomnm 

118TH0-118THHX ccpep:a11eCKIDC .II,Itep. BnepBHe B pac'ieTax 'lKOJia KBa3K'laCTHU B 

OCHOBHOM COCTOmnm KCllOJll,90BaJICJ'l 60JWIIOI 0,ItHO'll:aCTK"IH!ilt 6as:e:c, BRJIJ>-
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~ BCe CBHSamme ll KBaSHCBJl3aHHlie COCT0ffil¥Jl C OTHOCHTBJil,HO MaJIOll 

mnpKHoii. 3To JtaJIO B03MOJKHOCTI, onpe,neJIHT]) Te .fI,Itpa, B KOTOpwc npn6JIH

XBHRB xaOTR'lBCKllX qla3 06.rra,naeT xopomeit TO'IHOCTI,10. 
BnepBR8 HCCJI~,Il;OBaJIOC!, BJillliHH8, KOTOpoe OK88HBam Ha 8HepreTH-

118CKH8 meJIH H KBa8ll'l8CTH1lHR8 SHeprnn 'lHCJIO KB88H'i8CTHU B OCHOBHOM 

COCTORHlill 'i8THO-'i8THOro .fI,Itpa H MYJil,TllllOJil,Hl:l8 CliJili B KaH8Jl8 -qacTnua

-JtliI)Ka. llsy-qeHo· BJIWll!H8 B03mmaDJlllX ,ll3M8H8HHH 8HepreTH-q8CKOH 1118Jlll 

ll KBa3H'l8CTll'tffillX 8Heprnll Ha CBOiiCTBa HHSKOJie~amnx KOJIJI8KTHBHHX 

COCTOmmii. 
B pa.MKax K~M paspa6oTaH qiopMaJIHSM ~ onncaHHH qiparMeHTrunm JtBYX

KBaSH'iaCTH'iHliX COCTOJIHHii. Msy-qeHl:l SaKOHOM8pHOCTH qiparneHTrunm JtBYX- . 

KBa3H'iaCTll'iHliX COCTOJIHHii, np0.flBJI!IJ!JJ1R8CJI B ( p ,d) l'I (p, f) peaKUHJIX. 

B paMKB.X ~M pacc'lHTaHH 3Ha'leHHJI HeiiTPOHHliX CHJIOBRX qJyHKUHii B 

11eTHo-11eTHRX cqiepn11ecKHX .fI,ItpaX. TaKoii no,D;XOJt K TeopeTn11ecKOMY nsy11e

mm HellTPOHHliX CHJIOBHX qJyHKUl!ff KOP8HHRM o6pasoM OTJIH'laeTCJI OT pac11e

TOB B paMKaX OllTll'l8CKOii MOJteJIH .fI,Itpa. 
Ilo;ry11eHHli8 pesy~hT8Tli O qiparM8HTauim ~ByXKBaSH'laCTH'lHRX COCTOJI

HHii HCilOJII,SyJOTCJI npn IlJlaHHPOBaHHH 8KcnepllM8HTOB. 

lL1yI 3aigilTli mutBHrdlOTCJI CJI8nYJ!llllR8"0CHOBHli8 pesyJII,TaTJ:!: 

I. llcCJie,D;OBaH Bonpoc O 'lHCJIB KB8,3R'laCTHU B OCHOBHl:lX COCTO.flllHJIX 

'leTHO-'leTHl:lX ccpepll'leCKHX .II,Itep. KOJlll'ieCTBO KB8.3H'iaCTHU B OCHOBHOM 

COCTOJimm 11eTHO-'lBTHOrO smpa pacTeT, eCJIH yBeJilNllBaeTCSI KOJIJI8KTHB

HOCTI, nepmuc 2+- H 3--COCTommit. Y'leT B3aHMOJtettCTBllJI KBa3R'iaCTHU C 

(pOHOHBMH ll MYJII,TllllOJII,H08 BsanMO,D;ettCTBll8 B KaHaJIB 11acTnua-11acTnua 

OCJia6JlJIIOT KOJIJIBKTKBHOCTI, 21- H 31- COCTO.flllnll H YM8HI>maIOT KOJIK'ieCTBO 

KBa3H'laCTHU B OCHOBHOM COCTOJIHml: 118TH0-118THOro .fI,Itpa. 

2. TO'IHOCTI, npn6JnnteHIDI xaoTINBCKl'IX qias, onpeJt8JlJIIOma,llCSI 'lHCJIOM 

KBa3l:I1laCTHn B OCHOBHOM COCTOJimm: 1IBTH0-~8THOrO .fI,Itpa, JIBJIJieTCSI YJtOB

Jl8TBOPRT8JII,HOtt ,nJilI llOJIYMarll118CKllX l'I coce,D;HllX C HllMl1 .II,It8p. 

3. llaJIH'me KBa3ll'laCTHU B OCHOBHOM COCTOJIHml: npHBO,D;llT K 3aBHCll

MOCTll SHepreTINeCKOff meJIH l'I KB8.3l:I1laCTH1IHRX 8Heprnit OT KOHCTaHT KBa

MJYllOJII,HllX ll OKTynOJII,Hl:lX CWI ROT 'lKCJia KBB.Sll'laCTHU B OCHOBHCU 

COCTOJIHllll 118TH0-118THOrO smpa. CymecTBY8T H o6paTHl:ltt 8qql8KT - ll3M8-

H8HlI8 meJIR ll KBa8l:I1laCTH'lHl:lX 3Heprnii lll)HBO~HT K ll3MBH8HIDO KOJlll'iBCTBa 

KBa3ll'UlCTHU B OCHOBHOM COCTOJimm:. 06a 8qq>8KTa MaJlli H llOJIHOCTI,10 KOM

neHCl'IPYJOTCH B llOJIYM8I'H'l8CKllX H COCB.JUIHX C HllMll .fI,Itpax, a B nepexo.n;

HWC OHR BBJillltll. 

4. IlOJiy-qeHR Blipa.llteHllJI ~ C:wlOB'Off qiy~. OID1CliBal01!1eii cpparMeH

TarJ;HIO JtBYXKBa3ll'laCTH1IHRX COCTO.flllnit. ~BHT~ 3THX COCTOJllm!i sa

BHCHT, Bo-nepmuc, OT BSaHMO,D;BiiCTBllJI MB]!,!zy KBa3I11laCTHU8Mll, npHBOJtJI-
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mero K oelpasoBa.Hmo ~HOHHllX BO36~emtii H, BO-BTOpHX, OT BSaliMO,Il;eilcT

BIDI KBaSK'taCTHU c ~HoH&m. C IIOMOIItl>lO BTHX BlipaJKeHHfi .Itllil l)Jma ccpepH

~ecKHX H.nep pacC~TaHbl cpe.n;HHe SHeprHH H umpmm COCTorumtt THIIa B8.

~eHTH8.ll ~aCTm:(a-,u;l:lpKa. B HSOTOIIaX O~OB8. 3TH COCTOmnm xopomo ~OK8Jill-

3OBaHbl H .D:OJDKHH HaelJIJQUaTLCSI B pe~ O,Il;HOIJYKJIOHHHX rrepe.n;a~. Ka~ecT

BBHHO IIpaBWWIO OIIHCW3a!OTCSI SKCIIepl!MeHTMLHlle .n;amrne (p 't) l'I (p ,d ) 
-perummt. 

5. B paMKaX Ki™ mmoJIHeH pac~eT s - Hp -BOJIHOBliX HettTpOHHHX 

cMoBHX WY~ B ~eTHo-~eTIWX $pK'!eCKHX H,IU>ax, KoToputt cymecTBeH

HO OT~aeTCSI OT pac~eTOB B paMKaX OIITll'l8CKOil MO.D:8D H,IU>a. rr~eH

Hll8 Pl;l3YJU,TaTH xopomo cormCYIQTCH C BKCIIepBMBHTMLHID4l'I 3Ha~eHIDJMlI 

~ Mer, 62N i , ?4Ge, 88sr, 92zr, 96• 98Mo. HcCJie.n;oBaHa cIIHHoBaH 

3aBHCl!MOCTL H8i1TpOH!WX CWIOBWC WY~ B BTHX H,IU>aX l'I IIOKa3WIO, ~TO 

OHa H83Ha~HT8Jll,Ha. 

Arrpoela.JlllJI ;rm:ccepTamm 

Pesy~LTaTH, npe.n;cT~eHHlle B .n;HCCepTauim:, ,Il;OKJI.a,lJ;lil3~CL l'I 06-
cylli,ll;~CL Ha cer.nmapax ]a6opaTopHH Teope~ecKott WR3mtl! O:lliill, Ha 

m Bcecoro3HOM COBemamm no H,nepHott cneKTpOCKOIµm l'I CTpy&Type 

aToMHoro JJ.nPa. 

IIy6.mnguuw . 
no MaTepll8.71aM .n;HCCBPTauIIB orryelDKOBa.HO IISITL CTaTett. 

O6'.&8M pa6OTij 

)ll'IccepTauwI COCTOl'IT H3 BB8,Il;8Hl'IH, Tpex rmB H saKJIIO~eHRR:, co

.n;epJmT 95 CTpaHHU M81JlllllOlll'ICHOrO T8KCTa, IO pncymtoB, 12 Ta6~ H 

6RelDorpaqiK'teCKl'Iil CIIRCOK H3 80 HasBalilrll. 

CO88J)llt8lm8 paeloTH 

Bo BBe.n;emm KpaTKo H~OlltEIHa nocT8.HOBKa WR3~ecitott sa.na~ l'I .n:ano 

o6oCHOBalille aKTY~HOCTR n Bal!HOCTH HCCJie.n;yewx npoMeM. 

B rrepnott, BBO.n;HOtt, rmBe .n;HCCepTauim: H3JiaI'aIDTCSI OCHOBHH8 IIOJIO

lltEIHlliI Ki™. 
B §I IIpliB8.D:8H o61!llifi BR.D: r&mJil,TOHRalia Kwld, BK.7Il(J't8101!llil:t cpe.n;Hee 

IIO~e (nOT8ImfillJI By.n;ca-Crutcona), MOHOnom,mi:e c~ crrapnBa!iRH, R3OCKa

JISipHll8 R R3OB8RTOpHlle cerrapa68.lll,HH8 MYJU,THIIO.lll,HHB B3aml!O,Il;811CTBWl B 

KaHM8 ~aOTm:(a-,Il;llpita, l'I80CitaJiflllHH8 l'I H8OB8KTOpHll8 oenapa6e.lll,HHe 

CIIHH-MYJU,TRIIOJil,lW8 B3aHMO,neiloTBWI B KaHaJr8 ~CTm:(a-,D;llprul, cerrapa-

6eJU,HH8 Mj'Jll,TRIIOJU,}W8 B3aHMO,nettcTBIDI B KaHaJre ~cnma-~aonma (MYJU,Tl'I-
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IIO~Oe crrapRBaJme ) • HMOlltEIHa MeTO.n;Hita' RCIIOJU,SyeMaH B K~ ,Itllil onpe

.n:e~eHHH KOHCT8.HT r8MM1,TOHRaHa. 

06C~TCH BO36YJ!t,lt8HHll8 COCTO.fIHIDI B npl'IC1JIIDK8Hlili xao- . 

Tll'l8CKHX was. B paMKaX Ki™ B 3TOM npn6JmJKemm BH6pa.n;lIOHHll8 R .D:BYX

KBa3K'taCTll'llW8 cooTosmHJI OIIHCllBaIDTCH RaK O.n;HoqJOHOHHlle. BOJIHoBaH WY:mt

urut BO36~eHHoro COOTOHHWl HMeeT BR.D:: 

lll =-a•. /0> 
T1'i ?.).IL 

(I) 

r.n:e I o > - WQHOHHltii BaKYYM· ®HOH BlipruitaeTCH ~epes KBa3K'taCTH1JJI 

CJI8.D:YJ!)IllllM o6pa3OM: 

+ f , l '1) :Ai A+- • . ) A-JIU) Al . . . } 
Q'J."i "2 ?-. T1,· ;· (J1Jz }.jl -{-!) J;· 1· A {J,Jz Jifl) ~ 

'r J,/z I 2 . I Z f (2) 

A+(j1J~J.p)=L. <j.m,;~mz 1 "J..)1 >o<;:m,·o(imz, ,,,,,,,z 1 

r.ne o< j m - onepaTop pOlli,ll;eHHH KBasmao°THllJI, of.Im - onepaTop 

ymrtlTOlltEIHWl. 
rro~eHll ypamteHHH ~ SHeprHH O.n;H$HOHHllX BO36Ylli,ll;8HHllX COCTOH-

mtii c,)~ i H BlipalltEIHHH ,Itllil aMMHTY.D: ~:✓t R ~,~~ C ~8TOM 
H3OOKBJISip!WX li li3OB8KTOPHHX KOMIIOH8HT OCTaTo~ CM, a TaIOKe C ~e

TOM B38.HMO.n;ettOTBHH B KaHMe ~acTnna-~aCTm:(a. 

B §2 noKasaHo, ~To noCJie nepexo.n:a K WOHOHHOMY 6asncy raMRJI1,

TOHH8.H K~ MOlltHO sarrnoaTL B BR.D:e .n:nyx CJJa.I'aeMllX Hp1, z H'JPh • 
ITepBoe CJiaraeMoe Hpn OIIHCllBaeT Bos6~eHHe ~HOHHllX cocToHHHfi, 

a BTOpoe - 11,,ph OIIHOllB8.8T B3aIDIIO.D;ettoTBH8 WOHOHOB C ItBa3K'taCTRWlMl'I. 

Ilpe.n;CT~8Hll ypaBHeHHH ,Itllil anepro B036~eHHllX COCTOrumit C ~eTOM 

~ena Hi;plt • YpaBHeHHH oIIHCllBa.IDT WParM8HTa,wno WoHOHHllX cooTMHHfi 

no H.nSPHJ,IM ypoBHRM. 
IlpH OIIHCB.HHH BliCOKOBO36~8HHllX COCTOHIDm HCnOJU,3Y8TCSI M8TO,D; 

CMOBllX WYmmmi• Ilp8,Il;OTaM8Hll BlipalltEIHHH ~ CMOBOit Wymanm,OIIHCll

BaIDl!l8it, B paMKax K~, !WarM8HTa,wno O.n;H$HOHHllX COOTOHHd. 

Bo BTOpoii rJiane .n;HCC8pTa.qm HCCJI8.D:Y8TCH B03MOlltHOCTL npBMSHR

MOCTli npl'IC11llllt8HWl xaoT~SCimX was B CW8P~8OImX H,I\Pax:. 
B §I paoo~Ta.HO ~CJIO KBa3~OTm:( B OCHOB!WX COOTOHHWlX $pR

'l8CRRX H,nep. 
tfiICJIO KBa3~CTm:( C KBa.HTOBllMH ~CJUlMR n e j = i B OCHOBHOM 

cocTomnm ~eTHo-~eTHoro cqiep:iAecKoro JJ.nPa onpe,ne~eno CJie,nyJOlllm4 

oelpasOM: . = ( 2 ·+ff½< 0 I £3 f/"/DD) IO > = 
n/ / . (3) 

. - f ;li 2 
=(2;·+n L (2).+f)r ('f.
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w. 11.6 11.8 150 A 11.L. 11.6 11.8 150 A 
PHc. I. lfil:CJIO KBa3lf<!aCTHil B OCHOBllHX COCTOmmJ!X H30TOnOB CaMapHJ:C: no.n;-

060JI0'lKH HeitTpOHHM 2 f 7/2 H npOTOHHBJI 2d 5/2· 0603Ha"<!eHHJ:C: 
WTPHXOBM JOOill.SI - B~ 2!-<poHOHOB; WTpHX-IIYHltTHpHaJI - BKJia,It 

2i H 31-<poHOHOB; CIIJIOlliHaJI - CYMN[ap:imli BKJia,It BCeX ~OHOHOB. 

;li 
3.n;ec:& / 0 > - <poH_oHHlrll: BaKYYM, ~j, 
MYJI:&THilOJI:&HOCT:&, l - HOMep <poHOHa. 
CJie.ztYi)llllUt B:Im : 

- cponomme 8MIJJIHTY~, A 
OnepaTop Br;:;~ J-..)1) HMeeT 

8<j1J/J.j1)=T..<)1m1;~m2 }11)l>o<
1
~m o<

1
·_171 r-/~+mz m1 1 • z z , mz • 

B pac"<!eTax y-qHTliBaJIHC:& ~OHOHII C SHepr:wn.m B036.YJOJ;eHHJ:C .n;o _al MaB, 
yrJIOBHMH MOM8HTaMH OT I .n;o 7, nOJIOlKHTeJI:&Hoff H OTp:imaTeJI:&HOA "<!8THOCTH. 
Ha PRC. I noitasano pacC"<!HTaHHOe "<!HCJIO KBaSH'UlCTBIJ; B.OCHOBHWC COCTOH

HWDC H30TOnOB caMapHJ:C .ItJIJl HeitTpOHHOit 2f 7/2 H IlpOTOHHOit 2d 5/2 
no.n;o60JIO"<!eK. PaCC"<!HTllllO TaRJKe "<!HCJIO KBa3R'UlCTHil B OCHOBHHX COCTOH
HWDC IIB Sn H 126re . 

lJHCJIO KBaSH"<!aCTHil n; B OCHOBHWC COCTO~ "<!8TH0-1!8TllHX 
,mep MallO B R,IU>aX C O,ll;HOit SSMKHYTOit rJiaBHoff o60JIO"<!KOit H B COC8,ll;HHX 
c nm.m R,IU>aX. Eo.lJ:I,nme sna"<!eHHJ:C 11;· HMelOT no.n;o60JI01JKH, Jie.lltWllRe 
B6JIH3H noBepXHOCTH WElpMH. , 

OCHOBHOit BKJia,It B n1 ,Il;B.B)T nepBHe KBa,DJ)ynOJI:&HHe H OKTynoJI:&lille 
qJOHOHH. HeKOJIJieKTHBHHe KBa,D;pynOJI:&lille H OKTynOJil,Hl,18, a Ta.Kllte cmm

M3'JII,TmIOJI:&HHe <poHOHH .n;a!OT MaJIHtt BKJI8,I{ B n; . ·J4a.mlit BKJI8,I{ B n; 
.n;aDT II BllCOKOJieEannie KOJIJI8KTHBHH8 COCTOsmmt (I'Hl'llllTCKlle peSOHllllCl,l). 
38:a-qeHHJ:C nj SaBIICHT OT KOJIJI8KTE:BHOCTII nepB!lX i+- II, 3--COCTO.!IHd 
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- 60JI:&WM KOJIJI8KTE:BHOCT:& IlplIBO,ttRT lt 60JI:&lllm4 n i .HcCJie,IJ;OBaRO BJIWllll18 
Ha E:3M8H8Jm8 n j BitJmtI8HWi E:30B8XTOplWX Ol!!Jl,a TaKllte IlpOB8,ll;8H yqeT 
B3ruIMO,It8itOTBIDI KB&lRimOTmt C qx>HOHmm,Y'IOT M3'JII,TlIIlOJI:&HHX BSanMO,ll;8ll
CTBlill B ItaHaJie 1!8.CTmi;a--qacTmta.IIocxo.nxy Ilpli 8TOM ;yM8H:&Dia8TCH KOJIJI8K
Tl'IBHOCT:& nepBHlC 2+_ II 3--COCTO.mmi!:,TO yqeT 8TWC aqqieKTOB IIJ)HBO.ztlIT It 

yuen:&memm "<!HCJia KBaSlI"<!aCTBIJ; B ocnommx COCTOsmmDC 1!8TH0-"<!8THHX ,mep. 

I!OJiy-qeHO, "<!TO B OCHOBHHX COCTOJiHIDIX nepexo,ll;HHX "<!8TH0-"<!8TllHX 
,mep 1JE:CJIO KBaSH"<!aCTBIJ; 3Ha1JE:T8JI:&HO. aro OTHOCHTCH B oco6eHHOCTH It 

no.zi;o60JIO'!K8M, HaxO,Il;SllltllMCH B6JIHSH xm,.m-qecKHX noT8JmHMOB. 
B §2 HCCJI8,I1;0Bllll0 BJIIDIHII8 Kopp~ B OCHOBHOM COCTOJIHHH Ha 

CBOfiCTBa nepBWC 2+- H 3--COCTOHHHit. IlpHCYTCTBHe KBaSR'UlCTHil B OCHOB
HOM COCTOmmH "<!8TH0-1!8THOro ~ IlpHBO.ztlIT K HOBOMY THilY CMSH qx>HOH
llHX H KBaSH"<!acTlI"<!llHX BOS6YJUteHE:it, xoTopM HSMeHHeT cBepxTeKY1JYIO meJI:& 
H KBaSH1JacTH1JHHe 8Hepro ~OCTO.IIBRH. HoBWI RBa3H"<!aCTE:1JHB.H SHeprIDI 

cocTOSIHWI E j. BH"<!HCMeTM no qx>,PMYJie: 

cj =- ( Ej -).)(U/-v/J+G [Ji "if (2jK+__ 1) UK VK (t-2.Px) <4> 

r.zi;e Ej - o.n;Ho"<!acTH'!Hlie aHeprHH cpe,D;Hero nOJIH, i\ - xm,m-qeCKmt 
noTeJmHM, {J - KOHCTaHTa CHapE:BaTeJI:&BHX CWI, .PK - lllICJIO KBa3H
"<!aCTmJ; Ha no.n;o60JIO"<!K8 C KBllllTOBliMJII 1JE:CJiaMH n t; = /( B OCHOBHOM 

COCTOsnmH 1!8THO~"<!eTHOro ~-
Koai_MiHUReHTli VK , V,c BH"<!HCJI/lllTCH no <po,PMYJiaM: 

f (. Rx ) V - - f + ,========-
K - z -.f,zz 1 Rz , 

K IC 

V,=j_(,- RK ) 
/( 2 vzz +RZ 

I( K 

r.ne BeJIH1JIDia R K onpe.n;eJIJieTCH BUpaxeIDieM: 

- R K = (EK - >. ) ( I - 2 ,P,c ) . 

BeJIH1JHHa 'Z,. HBJIH8TCH llllaJIOrOM 8HepreTE:1JeCKoa meJm II BH"<!HCJIH8TCH 
no qiop.qJie': · w <z.J 

7-,r :. 'll< t 't-,r = 

= (f-pK) ~ l.. ( 2/e t I) Ve Ve (f- 2.Pe) + 
e 

1 ?zt2 (2l 1 t/1

zN(Li) )( 
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-1 {L} Li l.i 
X { 2/x + f) JKK {f-_p/rl()( 9'/<K + ~K ) (5) 

(L} 
3.n;eci, f KK - O,lUIO"!aCTH'UWH npne.n;emm:tt MB.TpH'lllllii SJieMeHT MYJil>- · 
THIIOJI1>Horo onepaTopa, · PxK' = Px + pK, • BeJIIrlllllla N f L, i) onpe-
.n;eJI1IeTCJ1 BlipruKeHneM: 

. ;JtL (/.} 
N ( l t) = [2f2l + OJ tfz 'J;, (I -.JJ;,·, ) 1✓-✓ }C 

JI 
LJJ Li J.,i ) )', ( 1/. y., + V✓· ZJ,-,) ( T: ., + <f ·, J ✓ , JJ JI 7 

r.n;e ;ieL - KOHCTaHTa MYJil>TllllOJI1>HWC CWI MYJI1>TllllOJI1>HOCTll l 
RlpaJKeHM ( 4) n ( 5) OTJmq8,IQTCJI OT HSBe CTHliX BliPaJKemn1 ,IT.J.UI' Ill8Jill 

H KBaSK'IaCTn'm!1X SHeprnil, BWmCJI/IeMWC B PaMKaX CBepXT8KY'tJ:8H MOJJ;eJin 
.fl;lij)a, llOHBJieHHeM SaBHCllMOCTH OT 'UICJia KBaSK'IaCTJm B OCHOBHOM COCTO
.fllllm Px . BTopoil "lJieH 7,J2

J B ( 5) SaBHCHT OT KOHCTaHT MYJil>TllllOJII,
Horo BSaIJMo.n;eilcTBM. 

HoBUe SHa"!eHR/I ,IT.JifI KBaSK'IaCTK'IHWC SHeprn:tt H ZJ -, V -KOS\ll.PH
~eHTOB HCllOJII,SYJOTC/I B ypaBHeHR/IX ,IT.JifI onpe.n;eJiemtJI aHeprn:tt BOSOYl!f,IJ;e
HWI O.n;Hoq>oHOHHHJC COCTOmntii. TaxllM o6pasOM, paCC'UITaHHlie CBO:fiCTBa 
O.n;Hoq>oHOHHliX· COCTOmntii MoryT H3M8HnT1>CH llOCJie Y'tJ:8Ta KOppe~ B 
OCHOBHOM COCTOHHllll. 

RJmmme Bl:llll8JKa3aHHliX 84I.P8KTOB Ha CBO:fiCTBa 2!- H 31-COCTOHHn:fi 
RCCJie.n;oBaJIOC!, na npIJMepe HSOTOllOB l44-l50 Sm. B STOil n;eno"!Ke nso
TOllOB CWilJIO H3M8HIDJTC!l KOJIJI8KTHJ3Hlie CBOiiCTBa 2+1-.R 3r.:..co0Tomm:tt, 
"!TO .n;aeT BOSMOJ!tHOCT!, npoCJI8.n;RT1> pOJII, ltOJIJI8KTHBHliX a@JeRTOB. lIOKa
SaHO, "!TO "lJieH "t;zJ (5) yBeJill"lHBaeTC/I c YBeJIK'IeHHeM KOJIJieKTHBHOCTH 
21- H 31-COCTOJmn:tt. C .n;pyro:tt CTOPOHli, YJ3eJIK'Iemie KOJIJI8KTRBHOCTH YBe
JmtllmaeT p,, , "!TO npHBO.n;RT 1t YMOHldllemm "t',/1 ( 5). B llOJIYMB.I'K'IOC
KOM HSOTone 144 Sm n B 146 Sm o6a 8\ll.POltTa llOJIHOCT:LK) ltOMIIOHCHpym 
.n;pyr .n;pyra H llOSTffl HX :a.immme Ha CBOi!CTBa 2!- R 3r-co0Tomm:tt 
HOSHa'DiTeJI!,HO. B 1 -l50 Sm 60Jil,IIIM 1tOJIJie1tTHBHOCT1> 2f-cocTOHHM 
llPRBO.n;RT K CWI1>HOMY YBOJill"l8Hm!l .Px • Ero BJilimlm8 CTallOBHTCH npeo6Jia
.n;aI!ll!lllM H llpRBO.n;RT It CYl!l8CTB8HHOMY RSM8H8lllllD CTPYKTYPli 21- H 31-
COCTomm:tt. 
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B TpeT1>eil rJiaBe .n;:accepT~ RCCJie.n;yeTCH ~parM8HTauwt .n;ByXKBaSR
"laCTlI'UWX COCTOmm:tt ajlepK'IeCKHX fU\OP B pm.max K<.tM. 

B §I llOJIY"lOHli qx>PMYJIU ,IT.JifI onnCaHR/I ~parneHT~ .n;BYXKBaSK'IacTK'I
HliX COCTOHHHit. R.!001t0Bos6yJIOJ;emme COCTOHHRH "l8THO-"l8THOro ~ OllR
CliBalOTCH BOJIHOBO:fi ~y~e:li: 

lf'v (JM)= {i Ri. (Jv) a;M. + 
L 

~ 'J.ziz [ + + } + L PJ. · { j))) G}. . Q '). 11 • ] .TM / 0 > ~ ).,i, ,L, 1P1.L1 zrz.lz 

(6) 

Aziz 

r.n;e / o > - BOJIHOBM WYHKinilt ocHoBHoro cocTomnm (qionomm:tt BaKYYM). 
~parMeHTauwt .n;BYXKBaSH"laCTH'iHO:tt ltOMIIOHeHT!:l ,~ iz co CllRHOM J OllR
CliBa8TCH (py~e:li: 

I '1i 2 
¢,. ,· ( J, h))) =-2- / I. R,. ( jy) 'fl . . I 

1 z t i ·/1/z · 
(7) 

B pa:MKB.X K@.1 ~parMeHT~ .n;ByxKBaSK'IaCTK'IHUX COCTOJ'IHn:fi Sa.BliCHT 
OT .n;Byx ~TopoB. Bo-nepBUX, ru.mJIHTy.n;a V;;Jz onpe.n;eJIHeT pasopoc 
.n;ByXKBaSK'IaCTK'IHUX ltOMllOHOHT no O,IUICJq)OHOHH!:lM BOS6yJIOJ;ellliliM COCTOH
lllI.RM (,aTOT pasopoc 3aBHCRT OT CRJili Bsamiro.n;ettcTBlUI ltBaSK'IaCTJm). 
Bo-BTOpwc, sHa"leHRI! R,(.:rv) onpe.n;eJIJnOT cTeneH1> WParMOHT~ o.n;no
WOHoHHoro COCTOHHRH a;Mi (STO SaBRCHT OT CRJili BSaI!MO.n;ettCTBR/I 

H9ph ) • 3ToT npon;ecc npo:wm:icTpHpoBaH na npllMepe WparMeHT~ 
.n;BYXKBaSK'IaCTK'IliliX COCTOJ'IHn:fi { 2d31z , 2 ds/z j N B 92Z Z H 

{ 2d3/z ' If g/z} /'I B 
120Sn. 

IlpH onRcaHRR pe~ O.IUIOHYKJIOHlillX nepe.n;a"l BOJIHOBaH WYHKD;RII 
ocHoBHoro cocTOHHRII A -He"leTHoro fU\Pa-Mml!eHH BU6Hpwrac1, B Bn.n;e: 

~ ( J~ m4 ) = C1·., o<
1
:m 1fo 

0 0 Yo O O 
(8) 

r.n;e ~ - KBas:II"lacTH'lllllil: BaKYYM· KBa,IulaT 1toa4I.P~eHTa C,· v onpe.n;e-
40 IJ 

JIHeT Blt.1'.a,I( KOMIIOH8HT!:l o(j:m. B HOpMHpomty BOJIHOBOH ~YHR.D;lm OCHOB-
HOro COCTOsnmR. 

Ha OCHOB8 BOJIHOBWC ~ (6) R (8) llOJIY"l8Hli BlipaltElHR/I ,IJ,7Ill 
CHJIOBliX ~y~ cne1tTpOCltOllR"leCKHX qa&TOPOB peaKD;R:tt llO.n;xBaTa R cpu
Ba HYKJIOHa B CJIY"la8, Kor.n;a Mmll8HI,JO HBJIH8TC!l A -He"leTHOe JU\PO. 
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B §2 lICCJie.nyeTCJI qiparMeHTauRll
0

.IUlYXKBaSll'IaCTll'lH1lX COCTOHHRil :a 92 z 'Z H lISOTOna.x OJIOBa. 3KcnepHM8HT8.JilJIM llllq)OpMa.UWl IIOJiy-qeHa B ( d ,P) 
n ( p , d) pe~. B STIIX pe~ Hsy-qwrac1, qiparMeHTauRll cocToJIHRil 
THIIa 11'!aCT>ma-Ba.JieHTHaJI 'laCTHna" H "Ba.JieHTHM 'laCTHna-.nHPKa". TeJlMHH 
"BaJieHTHaJI 'laCTHna" OSHa'laeT, 'ITO 'laCTHna H8.XO.ItHTCH Ha ypoBHe /, 
COOTB8TCTBYIOlll8M OCHOBHO¥,Y COCTOHHIDO R,IU)a-MmlleHH. 

B 92 Z 'Z B pearonrn 91 '1. 't ( d , p ) 92 Z 'Z lI3yqaJI8.CI, (!lparM8HTauRll 
COCTOHHHJI ":qacT>ma-Ba.JieHTHaJI 'laCT>ma". B PaMKa.x K~. B u;eJIOM, noJiy
'leHo npaBHJII,HOe pacnpe,n;eJieHHe CHJil:l .IUlYXKBaSH'laCTlI'lHllX COCTOJIHRil. 

,lJ,Jm HSOTOilOB OJIOBa SKCIIepHMeHTaJII,Hlle .namme nOJiy-qeHll B ( p , d ) 
H ( p , t ) pe~. B .zmccepTau;HH npe,n;CTaBJieHll pesyJil>TaTU lICCJI8,Il;OBa
IDii1 qiparMeHT~ Heil:TpoHHux: ABYX'IaCTH'IHUX: cocToHHRil{3S.1;,., l<Jgk} , 
{2d:1/z, lg9;2 } , [ IJ7/2 , lfg/z} H { lh11; 2 J ljg!z} 

B II0-124 Sn • 
Pacc'!HTaHHHe n;eHTPOIWl aHeprHH £1 ·,, H wnpruw f) ;

0 
, a TBltllte 

a1tcnepHMeHTaJII,HHe ,naHHHe IIS ( p , t ) II ( p ,d) pearunm c oc5pasoBaHHeM 
Tex ze KOHe'!HllX 'leTHo-'leTHUX JI.D;ep, noKasaH!i Ha pnc. 2. 

MOZHO yTBepJK.n;aTI,, 'ITO .IUlYXKBaSH'!aCTH'IHlle KO.Hg)Hrypa~ 11BaJieHT-·l 
HM '!aCT,ma-.nupxa (/ f 9/z ) 11 B '!eTHO-'leTHUX HSOTOila.x OJIOBa JIOKaJIIISO-
Ba.Hll B SHepreTH'!eCKOM HHTepBaJie ,1 £ X = I-2 MaB npII SHeprIIHX B03-
c5ylll.D:eHHH 7-9 MaB. B STOM HHTepBB.Jie SaKJIIO'leHO 70-80% c.wru STIIX .IUlYX
KBaSH'!aCTH'!HllX cocTomnrtt, Bosc5ylll.D:aeMUX B (p , d) pe~. 

3aBIICllMOCTI, n;eHTPO~OB SHeprHH II DmpHH OT A , paCC'llITaHHaJI 
.n;JIH (p , d) pearonrn Ha He'!eTHUX llSOTOna.x OJIOBa, HMeeT HecoMHeHHoe 
CXO.D;CTBO C noJiy-qeHHoil HS axcnepIIMeHTaJII,HUX ,Il;aHHllX no ( p , t ) peax-. 
IJ;ruIM. OHO oc5yCJioBJieHo B036Ylll.D:eHHeM B ( p , t ) pearonrn KO.Hg)Hrypmnm 

·t 11BaJieHTHaJI 'laCTHna - .nupxa ( Ip 9 /z ) 11
• IloMllMo a Toil KO.Hg)HrYpan;HH., B 

( p, t ) peaxmm MoryT Boa6y~aT1,cJI KO.Hg)Hryprunm 11,n;upxa-,n;upxa11
, 

11.nupxa-'laCTHna11
, HaXO,IUillllleCH Ha c5JIH3KIIX K SHeprHII ~PMH ypoBHJIX. 

PeSOHaHCHo-no,n;oc5HHe CTPYKTYPl:l, Hac5JiilmaeMl:le B (p , t) pe~ 
Ha n 2- 124 Sn rrpll aHeprHII 7-9 MaB, CBJisaHl:l B OCHOBHOM c B036YJK.ne-
HHeM CJie.nylOlllllX KO.Hg)Hryprunrn: f I 5 g/ I a:, J , { 3 S 1, Ii/ } ·, . , ~z ' <f.,,z ,2 , t19/2 · 
/ ZdJh , I j 912 J 11 { I h,,12 , tj;lz J • Pac'leTll rroxasl:lBaJOT, 

'ITO IIX CIIJia <IiparMeHTHpOBaHa B SHepreTII'leCKOM HHTepBaJie 6,5 - 9,0 MaB. 
B §3 IIp8,Il;CTaBJI8HU pesyJII,TaTU llCCJie,n;oBaliltil: H8liTpOHHUX: CllJIOBUX: 
~ 'l8THO-'l8THHX aj)eplI'!8CKllX JI.D;8p. 0ImCaHH8 S - H p -BOJIHOBUX: 
H8liTpOHHUX CHJIOBUX: ~ onpe,n;8JIJI8TCJI qJparM8HTaIJ;ll8:l1 .IUlY"XKBaSll'laC
Tll'IHUX COCTOJIHRil,B KOTOpux: O,IJ;Ha KBaSll'laCT~a HWCO'AUTCJI Ha no,n;oc50JIO'llt8 

S1;2 , p,12 , p3;
2 

• Pac'!eTll npoBO.ItHJIIICI, ,Il;JIJI Tex cxpepH'!ecKIIX JI.D;ep, 
B KOTOPWC O.D;HO'laCTH'!Hlle COCTOHHHJI 3s11z ' 2p,1z , 2p3/z JlBJL'IJOTCH 
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fjj
0

, M3B 
,.t---f t-, 6) 

8 

~ 
.,,,. 

... ' 

2.oL ',, -t---f' 
'i-' 

1,0 L ~ 6 

A 110 11[, 118 122 A 
P.ac. 2 • UeHTPOIWl SHeprHII E iio, WIIpHHll rjjo .n;JIJI 'leTHO-'leTHUX ll30TOIIOB 

Sn. a) 3aBIICHMOCTl, Ejjo OT A; 6) SaBHCRMOCTl, r jjo OT A; A OT
HOCHTCH K KOHe'!HOMY H,n;py. To'IKH, COe.D;IIHeHHUe WTplIXOBOil Jimmett 

Hzj)o-
MllllleHI, 

53cr 

61Ni 

73Ge 

87sr 

9Izr 

95Mo 

97Mo 

- axcnepRMeHTaJII,Hlle .n;aHH!le no pearonrn ( p , t ) ; ! - axcnep11-
MeHTaJII,HUe ,n;aHHHe no peaKIJ;KII ( p , d ) ; TO'IKII, coe.D;IIHeHHUe cnJioru
Hott JI1IHHeil - pac'!e·Tu .n;JIJI peaKIJ;KII ( p , d ) • 

Ta6Jmua I 

HettTpoHHUe S - BOJIHOB!le CHJIO~ue qiy~ 'l8THO-'l8THUX 
cqieplI'leCKHX H.D;ep 

CllllH 11 3HeprIIH ro4 x s0 'l8THOCTI, CBHSII 
Mlllll8HH H8HTpoHa SKcnepRMeHT Pac'!eT 

MaB 

3/2- 9,72 5,03±2,06 4,5 

3/2- I0,6 3,0 ± 0,8 2,5 

9/2+ I0,2 I,5 ± 0,4 I,6 

9/2+ II,I o,26±o,o6 0,88 

5/2+ 8,63 0,9 ± 0,3 0,6 

5/2+ 9,I5 0,48±o,I 0,5 

5/2+ 8,64 0,37±o,I5 0,8 

CBJISaHHl:ll.m COCTOHHmlMlrI O.n;HO'laCTH'!HOrO llOTeHIJ;P!M8, By,n;ca-CaKCOHa. Pe
SyJII,TaTU noxasrum B Ta~ I H 2. 

HHTepecHHM JIBJI1i8TCH Bonpoo O OllllHOBOtt SaBHCllMOCTll HelTpOHHl:lX 
CllJIOBll.X <IiY~- B .zmccepT~ OimHOBWI 3aBHOllMOCTI, pacc'lllTUBaJiaCI, 
.n;JIJI 54cr , 62Ni , 88sr , 92zr , 96iro, ~o. Pao'lem noxa.3aJIH, '!To 
.n;JIJI 11sy-qaeMllX JI.D;ep SaBRCllMOOTI, OT CIIHHa CJiac5BJI, O.IUUIKO BOSMOllHO 

ll 



ee ycwreHHe )lJifi Ma.I'wteCIUIX m:i;ep, ll03T0MY CJie,eyeT liCKa.Tl, ee 3KCll8"'." 
p~eHTaJil>H0 MR mi;ep c ~liCJI0M Heii:Tp0H0B N , 0Jm3KliM K 3Ha~eHIDJM 
N =50, 82. 

3Ha~emm Heii:Tpomrux cwroBIDC qiyHKUJrli, pacaii1muurue B paMKaX K@d, 
a Ta.KJKe pesym,TaTl:l,KaCaJOlllH8Cll llX CillIH0B0ii: 3aBliC~0CTli, xopomo cor
~acyroTC.!l c s&cnep~eHTaJil>Hl:lMli 'AaHHl:lMli, 

H,npo-
Mlilll8H!, 

53cr 

61Ni 

143Nd 

Tao.mme. 2 

Heii:Tp0Hime • p -B0~0Bl:le CWI0Bl:le qiymanm ~8TH0-~eTHWC 
cqiepwtecKl!X m:i;ep 

CllliH ll 3Heprrur ro4 :x s1 ~8TH00Tl> CBII3ll 
Mlilll8Hll Heii:TpoHa 3Kcnep~eHT Pac~eT 

MsB 

3/2- 9,72 9,081±o,051 0,08 

3/2- I0,6 - 0,10 

7/2- 7,82 1,2 ± 0,5 1,6 

B 38.KJll01IeHllll nepe~llCJimOTCJI ocH0BHl:le pesym,TaTH, no~~eHirue 
B .IUICCepTamm. 

Peay~1>Taru 1 Bome.n;nme B gHccepTaumo, ony6JmK0BaHl:l B pa6oTax: 

1. CTOJIHOBa o. BJrruulHe B38.l!M0~eii:CTBIDI B Ka.HMS ~aCTHUa-~acT:ima Ha 
~HCJI0 KBa3ITTaCTHU B 0CH0BHl:lX C0CT0JIHIDIX cqiepwtecl'JIX JI.nep. -
,Ily0Ha, 1981, 8c, (Coo6~eHll8 OWill: P4-81-477). 

2. Co~0Bl>8B B.r., CT0JIHOBa o., CT0JIH0B q, 0 ~llCJI8 KBa3WlaCTHU B 
0CH0BHl:lX C0CT0JIH.ruIX cqiepll'i8CKllX H nepexo~ m:i;ep. - HaB. AH CCCP 
(cep,q>lla,), 1980, T, 44, ~ 9, c. 1938-1946. 

3, HaBpomta-Pl:l6apc&a B., CTosmo:sa O., CT0JIH0B q, BJrruulne Koppe.runnrt! 
D 0CH0BH0M C0CT0JUIRll Ha CB0ii:CTBa nepBl:lX 2+ - H 3--C0CT0JIHH11 11B

K0T0pl:lX H30T0lI0B CaMapllJI, - fl~, 1981, T, 33, Bl:lll, 6, C, 1494-1503, 
4. Bop0H0B B.B •• Co~0Bl>8B B.r.' CTOJIH0Ba o. Pac~eTl:l Heii:TpO!IJll.lX 

CWI0BHX tI>YHitUHii:,~eTH0-~8THl:lX cqiepwteCKHX m:i;ep. - a~. 191!0, T. 31, 
Bl:lll, 2, C, 327-333, 

5, Soloviev V,G,, Stoyanova o., Joronov V,V.Fragmentation or t"o
-quas1particle states in spherical nuclei, - Nucl,Phya., 1981, 

v. A370, N 1, p. 13-29, 
Py}c0llllCl> lI0CTYiffiJ!a B ll3,Ita.T8Jil,CKHli 0T'AWI 

l anpeJIJI 1983 ro.z:ta. 
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