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SUMMARY 

Neutron energy spectra are measured in 
the energy range 1. 6 -5. En 5 9. 6 MeV from the 
reaction of nuclear absorbtion of ~--mesons 
in 127 I and 232 Th • By the low-energy 
part of the spectrum there were determined 
the "temperature" values of nucleus T pro
duced after emission of the first neutron 
(1. 28-0 .~OS MeV and 1. 46-0.06 MeV for 126 Te 
and 2

.
31 Ac , respectively), and the density 

parameters of energy levels a of this 
nucleus. The comparison of the data on 
~- -capture with the statistical model pre

dictions shows that this model does not 
describe the decay process of the quasista
tionar states of an intermediate nucleus. 
As such states are of smallparticle charac
ter(in correspondence with the resonance 
model of nuclear reactions) one has to 
assume they do not change their nature up 
to the neutron decay even in 1the heaviest 
nuclei. 
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Cornacuo peJouaucuou MO.LJ.enu JI.LJ.epuoro MJO- JaxsaTa, 

npe.LJ.no:>t<eHHOH B pa6oTax I I/, ucnyci<auue ueuTpouos s JTOH 

peai<UHH npOHCXO)J.HT B peJynbTaTe pacna)J.a I<Ba3HCTaUHOHap

HbiX COCTOJIHHH npoMe:>t<yTO'-IHOrO JI)J.pa (A, l - J) , HMeJOll{HX 

ManO'iaCTH'iHYIO npHpO.LJ.Y H JIBnJIJOll{HXCJIH30TOnH'ieCI<HMH aHa

noraMH COCTOJIHHH THna ruraHTCI<OrO )J.HnOnbHOrO pe30HaHca 

.II.LJ.pa-MuweHH (A, l). llp.RMbiM no.LJ.TBep:>t<.LJ.eHHeM BbiBO.LJ.OB 

peJoHaHcuoii MO.LJ.enu 6&mo ua6nto.LJ.eHue nuueii'iaToii cTpyi<Ty

pbi B JHepreTH'ieCI<HX cnei<Tpax HeHTpOHOB H3 peai<UHH 

nornoll{eHHJI MJOOHOB neri<HMH u cpe.LJ.HHMH .R.LJ.paMu h 7 6 I . 
Ka:>t<.LJ.a.R H3 ua6nto)J.aeMLIX nHHHH .RBn.ReTcJI peJyn&TaToM ne

pexo.LJ.a Me:>t<)J.y onpe)J.eneHHbiMH COCTOJIHHJIMH npoMeryTO'iHO

ro (A, l - 1) u I<OHe'iHoro (A - 1, Z - 1) .R.LJ.ep Is. 6 • 

To o6cTo.RTen&cTso, 'iTO BI<na.LJ. nuueii'iaToro cnei<Tpa 

yMeH&waeTcJI c ysenu'ieHHeM Maccosoro qucna A u .LJ.n.R 
TJI:>KenbiX JI)J.ep CTaHOBHTCJI npai<TH'ieCI<H He3aMeTHbiM, MO:>KeT 

6biTb 06'bJICHeHO )J.BOJII<HM o6pa30M: 

1. Mo:>t<Ho npe.LJ.nono:>t<HTL, 'iTO cocTOJIHHJI npoMe:>t<yTO'iHo

ro .R.LJ.pa MeHJIJOT cso10 npupo.LJ.Y .LJ.O pacna)J.a, T.e. JHepru.R 

)J.HCCHnupyeT no MHOrO'iaCTif'IHblM COCTOJIHHJIM THna COCTOJI· 

HHH COCTaBHOrO .R)J.pa, H )J.an&we HX pacna)J. npoHCXO)J.HT no 

CTaTHCTH'ieCI<OH MO)J.enH C 3aceneHHeM MHOrO'iaCTH'iHbiX 

COCTO.RHHH I<OHe'iHOro .R)J.pa H Hcnyci<aHHeM HeHTpOHOB C xa

pai<TepHbiM "HcnapHTen&HbiM" cnei<TpOM. 3Ta TO'ii<a 3peHH.R 

HaXO)J.HT CBOe 060CHOBaHHe B TOM cllai<Te, 'iTO )J.n.R ~- - 3a

XBaTa B T.R:>t<en&IX .R)J.pax B o6naCTH CBHHUa cnei<Tpbl HeHTpo

HOB )J.eHCTBHTenbHO HMeJOT "HcnapHTenLHYIO" cllopMy H "TeM

nepaTypbl" I<OHe'iHbiX .R)J.ep HMeJOT Tai<He :>Ke 3Ha'ieHH.R, I<ai< 

H B cnyqae, HanpHMep. ( n, n ') - peai<UHH /npH O)J.HHai<OBOH 

JHepriiH so36y)K)J.eHH.R npoMe:>t<yTO'iHoro .R:.LJ.pa/ Is/. 

3 

! ____________________ _ 



2. Ilo Mepe yaerruqeHHH A pacTeT nrroTHOCTL (lp- lh)-
COCTOHHHH IIpOMe)f(yTO'iHOrO H~pa, pacTeT BKJia~ (2p- 2h)
COCTOHHHH / 7/ H, CJie~oBaTeJILHO, yBeJIH'iHBaeTCH 'iHCJIO 

B03MO)f(Hhlx nepexo~oa. C yqeToM KoHequoro 3HepreTuqe

CKoro pa3pemeHHH HeHTpOHHhlX ~eTeKTOpOB 3TO IIPHBO~HT 

K 'iaCTH'iHOMy HJIH IIOJIHOMY nepeKpLITHID 60JILWOrO 'iHCJia 

JIHHHH B CIIeKTpe H BH~HMOMY HC'ie 3HOBeHHID JIHHeHqa TOR 

CTpyKTypbi. IJpu 3TOM CIIeKTp MO)f(eT 6hlTb IIOXO)f( Ha "ucrra

pHTeJibHbiH", XOTH rrpou;ecc He OIIHCLIBaeTCJI CTaTHCTH'ieCKOH 
MO~eJibiD. 

Ilocrre~uee paccy)f(~euue OCHOBLIBaeTcJJ ua TOM, 'iTO 

B036y)f(~eHHe COCTOJIHHH IIpOMe)f(yTO'iHOrO Jl~pa IIpH MID- 3a· 

XBaTe ~JIJI JIID6LIX H~ep IIpOHCXO.z:tHT B COOTBeTCTBHH C peJo· 

HaHCHOH MO.z:teJILID, IIOCKOJILKy pacqeTbl IIOJIHOH BepOJITHOCTH 

f-L - - 3aXBaTa B Cpe~HHX H TH)f(eJihlX H~pax H rrapu;uaJibHOH 

BepOHTHOCTH o6pa30BaHHJI IIpOMe)f(yTO'iHOrO JI.z:tpa B CBJ13aH

HbiX COCTOJIHHJIX, BhliiOJIHeHHLie Ha ee OCHOBe, XOpOWO COrJia· 

CYIDTCJI C 3KCIIepHMeHTOM /6, B/. 

BLr6op Me)f(~y ~BYMJI B03MO)f(HOCTJIMH o6'bJJCHeHHJI rrrraa

HOH qacTH ueiiTpOHHLIX crreKTpoa, rro-au.z:tuMoMy, MO)f(eT 6wTL 

C~eJiaH IIyTe.M H3MepeHHJI HeHTpOHHLIX CIIeKTpOB H3 peaKIJ;HH 

f-L- - 3axaaTa TJJ)f(eJihlMH JJ~paMu, y~arreHHhlMH oT o6rrac-

TH CBHHIJ;a H H3 cpaBHeHHJI "TeMnepa TYPLI" - T H~pa 

H rrapaMeTpa IIJIOTHOCTH JJ~epHLIX ypoaueii - a c auarroruq

HLIMH .z:taHHLIMH ~JIJI peaKIJ;HH, 3aBe.z:tOMO OIIHCLIBaeMbiX CTa· 

THCTH'ieCKOH MO~eJibiD. XopOWO H3BeCTHO, 'iTO ~JIJI TaKHX 

JJ~epHLIX peaKu;uii 3HalJeHHH T u a B o6rracTH cauuu;a cy

mecTaeuuo BLI~erreHLI /9,10/. 3To CBJJ3auo c BJIHJJHHeMo6o

rrolJelJHLIX Jcl>cl>eKTOB ua IIJIOTHOCTL JJ~epHLIX ypoaueii cocTaa

uoro JJ.z:tpa, KOTopoe 3aMeTHO .z:to 3Heplruu B036y)f(~eHHH 
40-45 M1a /Io/. 

U:errLID uacToHmero JKcrrepuMeHTa JIBJIJIJIOCL H3Mepeuue 

CIIeKTpa HeHTPOHOB IIpH MID·3aXBaTe B TJI)KeJILIX H.z:tpax, rre

)f(alliHX .z:taJieKo OT Jl~pa C ~Ba)f(~LI 3aiiOJIHeHHOH 060JIOlJKOH. 
• u . 127 232T B KalJecTae MHmeueu 6LIJIH BLI6paHLI I H h . Ecrru 

pacrra~ KBa3HCTaiJ;HOHapHLIX COCTOJIHHH B MID· 3aXBaTe B 3THX 

H.z:tpax IIpOHCXO~HT B COOTBeTCTBHH CO CTaTHCTHlJeCKOH MO· 

.z:terrLID, TO 3HalJeuue T ~OJI)f(HO 6LITL B uecKoJihKo 
1
pa3 

MeHLWe, lJeM ~JIH Tl, Pb, Bi , H3MepeHHLIX pauee 2 - 4 • 
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3KcnepuMeHmaAbHaJI ycmaHoeKa. H3MepeHUJI 

PaCIIOJIO)f(eHHe ClJeTl{HKOB OTHOCHTeJILHO MHWeHH IIOKa· 

3aHo ua puc. 1. ClJeTlJHKH 1 H 2 crry)f(HJIH .z:tJIJI orrpe~erreHHH 

MOHHTOpHOrO ClJeTa /HHTeHCHBHOCTH IIYlJKa/. 3aTeM MID· 

Me30Hbl TOpM03HJIHCL rpacl>HTOBhlMH cl>HJILTpaMH H OCTaHaB· 

JIHSaJIHCL B MHWeHH. qHCJIO OCTaHOBOK OIIpe.z:teJIJIJIOCL ITO 

ClJeTy COBIIa.z:teHHH 1234. TerreCKOIIHlJeCKHe ClJeTlJHKH 1,2, 

3,4 HMeJIH CJie.z:tYIDILIHe pa3MepLI, COOTBeTCTBeHHO: 100x100x 

10 MM 3 ; 100x100x10 MM 3 : 80x80x1 MM
3 

ui1-o6pa3· 

HLIH 120x/100+80+100/ X 6 MM 3, 

MuweHb 
NE-213 

10c~ 

~~--

Puc. 1. CxeMa pacrroJio)KeHHJI arrrrapa TYPLI B rrylJKe. 
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B I<a'lecTae .ZJ;eTei<Topa He:HTpoHoa HcnonbJoaancJJ:.)I(H.ZJ;I<Hi . 
op~aHH'IeCI<Hii C.UHHTHnnJJ:Top THna NE-213, noMell(eHHbiH B 
CTei<nJJ:HHbdl I<OHTeiiHep, .ZJ;HaMeTpOM 30 MM H TOnll(HHOH 20MM 
c l]>oTOYMHO.)I(HTeneM 56 AVP. HeiiTpOHHblii C'leT'IHI< pacno
Jtaranc.11 no ny'II<y Ja 4-biM C'leT'IHI<oM. ,ll;nJJ: yMeHbWeHH.II 
JarpyJI<H HeiiTPOHHoro C'leT'IHI<a y - I<BaHTaMH Me.)I(.ZJ;Y HeiiT
POHHbiM H 4·biM C'leT'IHI<OM noMell(anacb CBHHI.{OBaJI nnaCTHHa 
TOnll(HHOft 10 MM. 

,ll;n.11 paJ.ZJ;eneHHJI HeHTPOHOB H ·y ·I<BaHTOB HCnOnbJOBan· 
CJI MeTO.ZJ; .ZJ;HCI<pHMHHai.{HH no I]>OpMe HMnynbca /z I, I 21. 

CxeMa :mei<TPOHHoft norHI<H, co6paHHaJJ: HJ cTaH.uapTHbiX 
6noi<oa, paJpa6oTaHHbiX a JIJifi OHJIH, pa6oTana Tai<, 'ITO 
HeiiTpOHbl perHCTpHpoaanHCb cnyCTJI 0,03 MI<CeK nocne OC· 
TaHOBI<H MeJOHa. B Tpai<Te Bbi.ZJ;eneHHJI OCTaHOBOK H TpaKTe 
HeiiTpOHHoro cneKTpoMeTpa HcnonbJoaanHcb HecTaH.uapTHbie 
CXeMbl 6nOI<HpOBKH, Janpell(aiOII.(He npOXO.)I(.ZJ;eHHe HMnynbCOB, 
ecnu BpeMeHHOH HHTepaan Me.)I(.ZJ;y HHMH MeHee 4 MI<CeK. 
Coana.ueHue HMnynbcoa so apeMeHu OT HeiiTpOHHoro .ueTeK· 
Topa H MJO·ocTaHoBoi< JanycKano MHoroKaHanbHbiH aMnnu
TY.ZJ;HbiH aHanuJaTop AH-4096, I<OTOpblft pa6oTan B.UBYXMep
HOM pe.)I(HMe. O.uHoapeMeHHo CHHMancJJ: cnei<Tp npoToHoa OT· 
.ZJ;a'IH H 3nei<TpOHOB OT Y ·I<BaHTOB. 3HepreTH'IeCI<aJJ: Kanu· 
6poaKa HeilTpoHHoro .ueTei<Topa OCYII.(eCTBnJJ:nacb c noMOII.(bJO 
Y ·HCTO'IHHKOB I JJ? Cs , 54 Mn , 22 Na , 88 y, 24 Na I 

H HCTO'IHHKa HeiTpOHOB Po-Be .lfcnonbJOBanacb CBJ13b Me.)l(· 
.UY 3Heprae:it :Jnei<TpoHa H npoToHa ( E = f( E/ ) ) , .uaroll(ux 

v p I O.ZJ;HHaKOBYIO aMnnHTy.ZJ;y CBeTOBOH BCnbiWKH 13 . 

A6conJOTHaJJ: TO'IHOCTb 3HepreTH'Ieci<oii WKanbi.ZJ;nJJ: HeiiT
poHoa He xy.)l(e ± 3o/o. HecTa6HnbHOCTb aMnnHTY.Ubl a HeiiT· 
poHHOM KaHane a Te'leHae ceaHca He npeablwana ±2o/o. 

,ll;HHaMH'Ieci<ue xapai<TepHCTHI<H HeihpoHHoro .ueTei<Topa 
a npe.uenax owu6oi< coana.uaJOT c aHanorB'IHbiMH xapaKTe-
PHCTHI<aMu, npHBe.ZJ;eHHbiMH B 1121. ..·~ 

HJMepeHB.II npoao.uunucb Ha 'IHCTOM MIOOHHOM DY'II<e ·.~ 
MeJOHHoro KaHana CHHXPOI.tHI<noTpoHa a ,ll;y6He II 41. MuweHu : 
paJMepaMH 60x60x20 MM 3 H 60x60xl0 MM 3 , 6blnH HJ· 

127 
roToaneHbl HJ nopowi<oa I H oi<ucu TOpHJJ:. CKopocTb 

3 -1 OCTaHOBOI< COCTaBnJJ:na: B HO.ZJ;e • 2,7xl0 CeK , B TOPHH • 
2 3 -I (• 
Xl0 Cei< • ~OH H3Mep.llnCJJ: TaK .)l(e, I<ai< H B pa6o· 

Te I$< H 6bln MeHbWe I o/o. 

6 

06pa6011lKQ U pe3y/lb1/lQ1/lbl U3MepeHUU 

HJ annapaTypHoro cnei<Tpa npoTOHOB OT.ZJ;a'IH nony'leH 
3HepreTH'IeCI<HH cnei<Tp npOTOHOB OT.ZJ;a'IH H BOCCTaHOBneH 
cnei<Tp HeiiTpOHOB. 

Ilonpaai<a Ha Heynpyroe pacceRHHe ueiiTpouoa a MHllleHH 
c y'leTOM l]>opMbl cnei<Tpa oi<aJanacb HeJya'IHTenbuoii, Tai< 
I<aK ceqeuue ueynpyroro pacce11HH11 Mano 15 /. 

3a.uaqa aoccTaHoaneHH11 JHepreTH'IecKoro cneKTpa ueiiT
pOHOB no cneKTpy npOTOHOB OT.ZJ;a'IH .ZJ;eTanhHO paCCMaTpHBa· 
nach MHOrHMH asropaMH. B 116 • 17 I noKaJauo, 'ITO nonyqe
HHe cnei<Tpa HeHTpOHOB MeTO.ZJ;OM .ZJ;HI]>I]>epeH.UHpOBaHH11 npHBo
.ZJ;HT K MHHHManbHbiM norpelliHOCT .liM npH BblllOnHe HHH onpe.ZJ;e
neHHhiX ycnoauii: 1/ Manhie paJMepbi CUHHTHnnHTopos; 2/ uu
Tepsan JHepruu ueiiTpouoa oT 1 .uo 18-20 MJB. B HallleM 
cnyqae o6a 3THX ycnOBH11 BblllOnH1110TCH. 

,ll;ul]>l]>epeuuupoaauue cneKTpa npoTOHOB OT.Ua'IH co crna· 
:>KHBaHHeM OCyll(eCTBnHnOCb nyTeM npoBe.ZJ;eHHH OTpe 3Ka na • 
pa6onhl 'lepe3 2p' + J TO'IKY jp' =1,2,3 H T . .U./ npOTOH· 
HOro cneKTpa, B Cpe.ZJ;HeH TO'IKe napa6onbl onpe.uenHnaCb rrpo· 
HJBO.UHaH no l]>opMyne /I 71: 

p, 

~ ,a·f(x+ah) 
a=-p f, (x) /1/ f a

2
h 2 

a== -p' 

h - lllar .uul]>l]>epeuuupoaaHHH. 1
18

1 
0lliH6KH Bbi'IHCnHnHCb cne.ZJ;yiOll(HM o6pa30M : 

a{['(~)}= JN' { a 2 (f(x+ah))bap' 
a=-p' 

/2/ 

KOJI]>I]>uuueHThi N', ba P ' npuse.ueHbi a pa6oTe I 19 1. 
B uacTORuteH: pa6oTe .uudxbepeuuupoaauue nposo.uunocb 

no ll11TH TO'IKaM /c lllarOM h =0,2 MJB/, 'ITO COOTBeTCTBy· 
eT p' =2. 06pa60TKa npOH3BOJI.Hnacb Ha 3BM. 

Ha puc. 2 npe.ucTasneH cneKTpHeii:TpouoaoT 11- ·Jaxsa
Ta a 127 I. 06nacTh cneKTpa c E < 4,6 MJB o6pa6oTaua 
no l]>opMyne hoi n -
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r.n;e T - TeMnepaTypa s.n;pa nocne HcnycxaHHs nepaoro 
HeiiTpoHa. 

.06nacTb c En::; 4,6 M3B xopowo onHCbiBaeTcs $opMy
noii /31. 06pa6oTKa no MeTo.n;y HaHMeHbWHX xaa.n;paToB .n;ns 
s.n;epHoii TeMnepaTypbi .n;aeT cne.n;y10mee 3Ha'leHHe: T = 
= 1 ,28+0,05 M3B (X 2 = 11). 

- - 232 
CneKTP aeii:Tpoaoa OT p. - 3axaaTa a Th npe.n;cTaa-

neH aa pHc. 3. 06nacTb cneKTpa c En ~ 4,6 M3B o6pa6o
TaHa no $opMyne /3/, .n;ns napaueTpa T nonyqeao 3Ha'leHHe 
T =1,46+0,06 M3B fx 2 = 14). 0TMeTHM, 'ITO nonaas 

aeposTHOCTb .n;eneHHR npH MJO· 3axaa Te 2 3 2 Th Mana /21 I 
/0,018±0,012/. 

li~tma c.n;enaHa nonDITKa pa3nmtceHHR cneKTpa aa .n;ae 
3KCnOHeHTbl C pa3HbiMH · Te!omepa TypaMH B npe.n;noUO)KeHHH, 
'ITO, B03MO)KH0, B cneKTpe npHCYTCTByeT KOMnOHeHTa C HH3 • 
xoii TeMnepaTypoii /0,5-;.0,7 M3B/. 0Ka3anocb, 'ITO axna.n; 
KOMnOHeHTbl C HH3KOH TeMnepaTypoii COCTaBnseT./7±3/~ 
.n;ns 127 1 H 232 Th. 

06cyxoeHue pe3yAbmamoe 

,lJ;ng KOppeKTHOrO CpaBHeHHJI .n;aHHbiX no p. • 3aXBaTy 
C npe.n;cKa3aHHRMH CTaTHCTH'IeCKOH_ MO,IJ;enH He06XO,II;HMO 
onpe.n;enHTb 3HeprHJO ao36y:>K.n;eHHR U s.n;pa (A - 1, Z - 1) 
nocne HcnycxaHHR o.n;aoro aeii:Tpoaa npH p.- - 3axaaTe H .n;ns ,, 
3TOH 3HeprHH B036y:>K.n;eHHR Bbi'IHCnHTb napaMeTp a . ,lJ;nH 
3TOB uenH Bbi'IHCnseTCR cpe.n;agg 3HeprHH B036y:>K.n;eHHR 
U0 npoMe:>KyTO'IHoro s.n;pa (A, Z -1). llpH 3TOM ycpe.n;ae-

HHe npOH3BO,II;HTCJI TOnbKO no TeM COCTORHHRM, KOTOpble 
COOTBeTCTByJOT HCnycKaHHIO XOTR 6bl O,II;HOrO HeHTpOHa. 
Bbi'IHCneHH7 3HeprHH ao36y:>K.n;eHHH npoH3BO.IJ;HTCR no H3-
BeCTHOMY 2 2 ' 23 f cpe.n;HeMy 'IHCny HeHTpOHOB Ha O,II;HH aKT 
p.- ·3aXBaTa n '. llo onpe.n;eneHHIO: 

n' = 0. w~ + 1 . w; + 2· w; + ... ' 
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w; + w; + w; + ... = 1, 
/4/ 

w; , w; , w; · BepO.JITHOCTb HCDYCKaHH.JI pa3HOrO "'HCJia 
ueifTpouoa. Ycpe~ueuue npoH3BO~HTC.R npu ycnoauu 

n 
n' 

1 - W' 
0 

wi = 

n = 1. WI + 2. w2 + ... 

W1 + W2 + ... = 1 • 

Tor~a 

lr', 

1- W' 
0 

i = 1, 2 .•• /5/ 

Uo= (Bz+ Ez+UI )~ +(Bz +B2+El+E2+U2)·1f2+ 
/tJ/ - -u U0 - ( B + E 1 ), 

r~e U - JHeprus B036Y*~euus R~pa nocne ucnycKaHHR 
o~uoro ueifTpoua; B1 , B 2 H_T . .l\.:, - JHeprus CBR3H nepsoro, 
BToporo H T.~. ueifTpouoa; E1 , E 2 - cpe~HRR KHHeTH"'ecKaR 
JHeprHR swneTawmero ueifTpoua nepaoro, BToporo, cooT
BeTcTaeuuo; U1 , U2 - cpe~uss JHeprHR B036y)l(~enu.R 11~pa 
nocne ucnycKaHHR o~uoro, ~syx ueifTpouoa, o6pa3ywmuxc11 
B CB.JI3aHHbiX COCTO.JIHH.JIX. 

B pac1.feTax MO*HO Hcnonb'SoBaTL cooTHOllleHHR U
1 

=B
2 

/2, 
U 2 , B3 /2, r~e B 3 - JHeprH.R CBR3H nocne~uero ueifTpoua 
B Jl~pe ( A-3, Z -1); JTO npu6nu*euue ~JIR cny"'a.R 11-
JaxaaTa CJie~yeT H3 peJyJILTaTOB H3MepeHH.JI JaCeJieHHOCTH 
CBJIJauuwx BOJ6Y*~eHHLIX cocTOJIHHH 11~pa (A - 1, Z -1) I 24/, 
a cpe~uww KHHeTH"'ecKyw JHepruro BLIJieTawmero ueifTpoua 
E 1 , E 2 MO)I(HO nonara TL pasuoif 2 T. qHCJieHHLie oueHKH 
DOKaJhlBaiOT, 'ITO MO*HO npeue6pe1.fb B /5/, /6/ "'JieHaMH, 
COOTBeTCTBYWmHMH HCDYCKaHHW 6onee "'eM ~BYX HeHTpOHOB. 
B peJyJILTaTe Bcex JTHX npu6JIH)I(eHHH nony1.faWTCR cne~yw
mue BLipa*eHHR: 

II 

I ____________________ _ 



n = 1· wl + 2· w2; wl + w 2 = 1; 

- 82 83 
uo = r 81 + 2 r J + r 82 + 2 r J. w2 + 2 w; + T. w 2; /7 I 

82 83 
[j = (8

2 
+ 2T)· W2 + T W1 + T W2. 

- -
3Ha"'eHHH U

0 
H U , Bbi"'HCJieHHble ,nnH MID- 3axaara B pH,ne 

cpe,nHHX H T Jl)l(eJibiX H,nep no $opMyne I 7 I, npHBe,neHbl B ra6-
JIHUe ,II;JIJI nepBbiX WeCTH JI,IJ;ep. 0WU6KU 3TUX BeJIU"'UH BKJIIO• 
qaJOT He onpe,neneHHOCTH npH6JIH)I(eHUH, npHBe,IJ;eHHbiX BbiWe, 
H owu6Ku U3MepeHUH aenu"'UH T, ;; '. 

,ll;nH Tl, 8i, Th 3Ha"'eHUH U0 3KCTpanonupoaaHbl. 3ro 
B03MO)I(H0 c,neJiaTb C ,II;OCTaTO"'HO BbiCOKOH TO"'HOCTbiO, no· 
cKoJibKY U0 aecbMa cna6o 3aaucur or A . ,ll;nH cnyqaJI 
$oronornoxueHUJI B cpe,nHHX u TJI)I(eJibiX Jl,npax /2s/ TaK)I(e 
Ha6nro,naercJI nnaaHaJI JaaucuMOCTb 3Hepruu U0 ruraHT
cKoro .nunonbHOro pe3oHaHca or A, o,nHaKo, B 3TOM cnyqae 
U

0 
MeHJieTCJI ropa3,no cunbHee, qeM Uo B P.- -JaxBaTe. 

3TO 06CTOJITeJibCTBO 06bJICHJieTCJI yBeJIU"'eHUeM C pOCJO!' 
A BKna.na KBa,npynonbHbiX ao36y)l(,neHUH B p.- - JaxBare 

7 
, 

3HeprUJI KOTOpbiX BbiWe. 
B paMKax crarucruqecKoil Mo,nenu Bblpa)l(eHue ,IJ;JIJI napa-

Merpa nnoTHOCTU Jl,nepHbiX ypoBHeil JI,D;pa A - 1 , Z - 1 3a-

nUCbiBaeTCJI B BU,IJ;e: 

a 
u 4 4 
-- + -+-. 

T2 U T 
181 

Bbi"'UcneHHbie 3Ha"'eHUJI a TaK)I(e npuB~.neHbl B ra6nuue. 
Ha puc. 4 npuBe,neHbi 3Ha"'eHUJI T ,IJ;JIJI pJI,na Jl,nep u3 

peaKUHU MJO· 3aXBaT~ B cp,BHeHUU C ycpe,nHeHHbiMU ,naHHbiMU 
U3 peaKUUU (n, n') 26 - 26 , onUCbiBaeMOH CTaTUCTH"'eCKOH 
Mo,neJibiO, c raKoil :meprueil na.naroxuero HeiirpoHa, "'T06bi 
3HepruJI B036y)I(,IJ;eHHH npoMe)l(yTO"'Horo H,npa 6blna "' 18 M3B. 
113 puc. 2 cne,nyer, 'ITO cornacue Me)l(,ny Mro-JaxBaToM 
H ( n, n ') HMeeTCJI TOJibKO B o6JiaCTU, 6JIH3KOH K ,IJ;Ba)I(,IJ;bl 
MarH"'eCKOMY JI,IJ;py; ,II;JIJI ,npyrUX JI,D;ep UMeeTCJI paCXO)I(,II;eHUe 
no BenuquHe T B 1,872,5 pa3a. 
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PHc. 4. 3aBHCHMOCTb TeMnepaTypbi R.n.pa OT A . KpHBaR -
ycpe.n.HeHHble 3KCnepHMeHTanbHbiX .D.RHHbiX no ( n, n '} -peaK· 
l(HH /28/ T01.fl<H - .D.RHHble no MJO· 3RXBaTy; 0 - H3.Xpa-
60Tbl /33/ ; f - .D.RHHble HRCTORJlleH pa6o~bl; "t- !' 3 
pa6oTbl /4/ ; _ +.- ycpe.n.HeHHble no .n.aHHbiM pa6oTbi /4, s . 

llpoue.n.ypa onpe.n.eneHHR TeMnepaTypbi H3 Mro- JaxaaTa 

H B peaKI.(HH ( n, n '} O.D.Ha H Ta :>Ke; 3Ha1.feHHR napaMeTpa 

nnol'HOCTH R.n.epHbiX ypoaHea, Bbl1.fHcneHHble co 3Ha1.feHHRMH 

"TeMnepaTypbi" H3 (n,n '} ·peaKI.(HH, xopowo cornacyroTCR 

CO 3HR1.feHHRMH H3 .n.pyrHX peaKI.(HH /9 • 28 • 29/, "'TO nO.D.TBep

:>K.D.ReT npaBHnbHOCTb Bbi6paHHOH npoue.n.ypbi. 

HHTepecuo OTMeTHTb, "'TO 3Ha1.fe~HR T, nony1.feHHbie H3 

cneKTPOB tlloToHeaTpoHoB ho. 31 ~ He 3RBHCRT OT A B yKa-

3RHHOM Ha pHC. 4 HHTepBane. 3TO 06CTORTenbCTBO TaK:>Ke 

cBH.D.eTenbCTByeT o rny6oKo8 aHanorHH Me>K.n.y npoueccaMH 

tiJoTOB036y>K.D.eHHR H R.D.epHOrO MJO· 3aXBaTa. 

Ha pHc. 5 cpaBHHBaiOTCR 3Ha1.feHHR napaMeTpa nnoTHOCTH 

R.IJ.epHblx ypoaueB:, nony1.feHHble nyTeM o6pa6oTKH .n.aHHbiX 

11 -- JaxaaTa no CTaTHCTH1.feCKOH Mo.n.enH IBbipa>KeHHe 181 I, 
C TeopeTH1.feCKH Bbl1.fHCneHHbiMH no 3TOH >Ke MO.D.enH /9/ , HO 

.n.nR uenoro pR.n.a R.n.epHbiX npoueccoa, Jaoe.n.oMo ero onHCbi-

14 

aaeMbiX I JKcnepHMeHTanbHbie .n.aHHbie rpynnHpyroTcJI Me)f(.n.y 

.D.BYMJI KPHBbiMH H He nOKR3RHbl Ha PHC. 51. llpH TaKOM 

npe.IJ.CTaBneHHH 3KCnepHMeHTRnbHbiX peJynbTaTOB TRK:>Ke 

MO)f(HO KOHCTRTHPOBRTb HeCOOTBeTCTBHe Me:>K.n.y .D.RHHbiMH 

Jf.IJ.epHoro p.-·JaXBaTa H npe.IJ.CKR3RHHJIMH CTaTHCTH1.feCKOB 
Mo.n.enH. 

JOr----.----.---,.--~~--~ 
0,HJ8-f 

20 

10 

50 100 150 2oo A 2so 

PHc. 5. 3aaHCHMOCTb napaMeTpa nnoTHOCTH Jf.D.epf1biX ypoaHeii 
OT A . KpHBbie - TeopeTH1.feCKHe pac1.feThi /9/ ; TO"'KH -
3KcnepHMeHTanhHbie .n.aHHbie no MJO- JaxoaTy lo6oJHa1.feHHR 
KaK Ha pHc. 41. 

TaKHM o6pa3oM, HJ cymecTBYJOmHx .n.aHHhix no 11-- Ja

XBaTy B o6naCTH Cpe.IJ.HHX H TJI:>KenbiX Jf.D.ep cne.n.yeT, "'TO 

pacna.n. K·BaJHCTal(HOHapHbiX COCTOJIHHH npoMe)f(yT01.fHOrO Jf.D.

pa Henb3Jf 06bJICHHTh B paMKaX CTaTHCTH1.feCKOH TeOpHH 

Jf.D.epuLix peaKUHB. Cne.n.oaaTenhHO, Heo6xo.n.HMo .n.onycTHTh, 

"'TO .IJ.R)f(e B CaMbiX TJI:>KenbiX Jf.D.pax KBaJHCTal(HOHapHhle 

COCTOJIHHJI He MeHJIIOT CBOeH MRn01.fRCTH1.fHOH npHpO.IJ.hl BnnOTh 

.D.O pacna.n.a. fiO-BH.IJ.HMOMy, 3TO 06CTOJITenbCTBO He npo

THBOpe1.fHT 06JllHM npe.IJ.CTaBneHHJIM 0 xapaKTepe CBJ13H 

Me:>K.L(y Jf.D.epHhiMH COCTOJIHHJIMH paJHOH npHpO.IJ.hl. 

15 



I 

KBa3HCTaUHOHapHbie COCTOJIHHJI, B036y)I(,D;aeMbie B peaKUHH 

fL- -3aXBaTa, npe,D;CTaBJIJIIOT C06010 KOM6HHaUHIO (n, p-I ), 
e,D;HHCTBeHHO pa3peweHHhlM KaHaJIOM pacna,D;a KOTOpOH JIB

JIJieTCJI HeHTPOHHhiH KaHan /I I. C ,D;pyrou cTopoHhi, B TaKoM 

npouecce, KaK, HanpHMep, pe3oHaHcHaJI (p,n) -peaKUHJI 

C B036y)I(,D;eHHeM H306apH'IeCKHX aHaJiorOBhiX COCTOJIHHH /32/, 
HCITYCKaHHe HeHTpOHa MO)I(eT npOH30HTH TOJihKO 3a C'leT 

BHyTpeHHero CMeWHBaHHJI aHaJIOrOBOrO COCTOJIHHJI THITa 
-1) ( p, n C ypOBHJIMH COCTaBHOrO JI)J.pa. 

B 3aKJIIO'IeHHe XOTeJIOCh 6w OTMeTHTh He06XO,D;HMOCTh 

,D;aJILHeHWHX CHCTeMaTH'IeCKHX H3y'leHHH napaMeTpOB T H 

a ,D;JIJI fL- - 3aXBaTa B 06JiaCTH cpe,D;HHX H TJI)I(eJihiX JI,D;ep, 

H3MepeHHJI CITeKTpOB ~OTOHeHTpOHOB ,D;JIJI 3THX JI,D;ep, r,D;e 

,D;aHHhie BeCbMa CKY,D;Hhl H He TO'IHhl, a TaK)I(e He06XO,D;H

MOCTh TeopeTH'IeCKHX OUeHOK CBJI3H aHaJIOrOBhiX COCTOJIHHH 

H COCTOJIHHH COCTaBHOrO JI,D;pa ,D;JIJI npouecca /1- - 3aXBaTa. 

AsTophi Bhipa)l(aiOT HCKpeHHIOro 6naro,D;apHOCTh )l;.<l>.3a

peuKoMy, C.M .IlonHKaHosy, P .A.3paM)I(JIHY 3a none3Hhie 

o6cy)I(,D;eHHJI H A.3rnHHCKOMY 3a noMOIUh npH H3MepeHHJIX. 
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