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:1 

ilPH HCCne~OB8HHH ~BYXKB8HTOB~ KaCK~OB, BOSHHK~mHX npH S8XBaTe n'. TennOBNX HetlTpoHoB AAp8.MH 143Nd , 164 fj)!f ' 16? E z H 1?4 y! /1,2/, 

II Ha6nID~anHcb a~KTH, KOTOpMe Henb3R 06DfiCHHTb B paMK~ cOBpeMeHHotl
it, CTaTHCTHtl:eCKotl TeopHH AAepHHX peaKqHA:
 

I" a) ôKcnepHMeHT8.JIbHble 3Hatl:eHHfi CyMMapHotl HHTeHCHBHOCTH TaKHX
 
I
 
I KaCK~OB npeBocXO~HT SHaQeHHfi, paCCQHTaHH~ B paMKax Mo~enbHoro
 

\t
 
'j 
J. OnHC8HHS'I KaCK8.)1HOI'Q O' -pacneaa npa o6menpHHS'lTHX B aacroaaee speaa 

,I npe~nonOEeHHS'IX o p8AHaqHOHHhIX mHpHHax H nnOTHOCTH B036~eHHhIX 

11 
• : cocTommA AAep. 

6) B tl:STHO-HeqeTHhIX AelPopMHpoB8.HHhIX J1,I1pax 165fl)!:J H I?5YI1 
YCHneHHe nonHoA HHTeHCHBHOCTH ~ByxKB8HTOBHX KaCK~OB npOHCXO~T 

B OCHOBHOM 3a Ctl:eT OTHOCHTenbHO He6onbworo qHcna KaCK~OB, rrpOXO~X 

qepes npOMe&yTO~J:,18 COCTORHHR ~ 3HepI'HeA Bos6~eHHR B o6nacTH 

2+4 MaB. 

B) Ha6nD~aeTcfl saBHCHMOCTb HHTeHCHBHOCTH KaCK~OB OT CTpYKTYP~ 

KOHeQHb~ COCTOHHHA, Bos6~AaeMb~ HMH..'
11 

I 

1 ITpogOnMaR 3TH HCCne~OBaHHR, M~ npOBenH HSMepeHHR HHTeHCHBHOCTH 

gBYXKBaHTOBb~ KaCK~OB Me~ KOMna~-COCTORHHeM H HecKonbKHMH 

<pHKCHpOBaHHbIMH ypOBH.RMH c SHepI'HeA HX Bos6y)K,[leHHR ~ I MaBI 
\

Ef 
B nnpax-nponyxrax 163g)!J , 16? E 'L H 1?9 Hr . ÔTVI: gelPOpMHpOBaHH~e 

~pa HaxO~RTCR B o6nacTH 4$ -MaKCHMYMa HeATpoHHotl CHnOBoA lPYHKqHH. 

3~ecb paHee 6b1nH OTMeqeH~ /3/ cHcTeMaTHQeCKHe OTKnOHeHHR OT CTaTHCTH

tl:ecKoA reopaa '( -pacrtana rrpa p8AH~OHHOM eaxaare HeATpoHoB 

B peSOHaHcax. 

O''fie1UiiituN~i1 mcnrryr, 
l.il~JtJi&a! BC CJJe.llDBlud 

6I1SJl~:10TEKA 
........... ~.... 
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2. 3KcnepwMeHT 

li 
H3MepeHHR B~onHeHbI Ha wunynbcHoM peaKTope MEP-30, 

pa60T8BweM B pe~Me 6ycTepa-pasMHoSHT8nR H8HTpOHOB. ABYXKBaHTOB~e 

KaC~ perHcTpupoBanHcb cneKTpoMeTpoN {O-t)-coBn~eHH~ /4/ c cyM

MHpOBaHHeM aMnnHTY~ COBn~aD~ HNnynbcoB (~eTo~ CACM). B cneKTpo

M6Tpe HCnOJIbSOBaHl>l Ge (L L )-~eTeKTOpbt C 06'D6MOM 60JIee 100 CM3 H 

paapemeaaea 3+4 1<38 no ~-mnmH 60 Co. CoBna.,ueHH.F!, Bbt3BB.HHNe S8.XBa

TOM T6nlIOBLlX Het!TpOHOB, oT6HpaJIHCb no MeTO,ny BpeM8HH np01I6Ta Me~Tpo

HOB. HCnOl1bSOBaHN 06pa3qbt c 060r~HHeM no Hccne,nyeMOWY.HSOTOny 

6011ee 9~. 

nO~p06HO MeTO~K8 3KcnepHM6HTa /4/ H 06pa60TKU /5/ ~8HHNX 

OnHCaHa paHee. OHa nOSBOl1ReT onpe~enHTb 9HeprHD HOMnOH8HT H OTHOCH

TenbHyD HHTeHCHBHOCTb pasnHQH&x ~BYXKBWiTOBHX KaCK~OB, pa3p~~x 

KOMna~-COCTORHHR, 06paSOBaBmHeCR npH S8XB8Te TennOBoro HeATpOHa 

~pOM-MHmeHbD A Ha ~HKCHpOBaHHN8 H3BeCTHNe HH3R0l1e~e COCTORHHR 

KOHeQHOrO ~pa.laHHHe 06 3HeprHH B036~eHHR, cnMHe H CTPYKTyPe 

3THX COCTOSDiHtl npHBe.n6HN B Ta6n. I. AlISI 163 :.JJy M3ytreHH ,l1BYXXBB.HTO

BIIe KaClUVW Ma 7 KOH8QHNX yposaeã, 179 Hf - Ma 10, ,IllIR 167[7-. 

TonbKO aa O,~H KOHetIHWl ypoBeHb. Ilocneaaee CBBS8HO c TeM, trl'O npa

.611M3MTeJIbHO 50% cOBn~eHH~ B HCnOlIbSOBaHHOM o6pa3~e 6~0 o6ycnoBneHo 

paCn8J1oM KOMnaYH,It-COCTO.fIHHR 168 E7.. • 113-3a õoaee BbtCOKOtt aaepraa 

K8.C~OB B aTOM ~pe OOOTHOmeHH9 nHK/nO~lIO~Ka B cneKTpe CACI1 I 
I ~ aapa 167E 7-. oxaaanocs Ha.HJCY~lIU1M cpena scex 113ytIeHHbIX TaKHM cnocoõos 
I t 

K HacTO~MY BpeMeHH R~ep.
 

Ha. pHC. I B KatIeCTBe npMMepa npe,IlCT8BneH THnMtIH~ cneKTp,
 li 
nonyqeHHutl npl1 perMcTpaqHl1 ~ByxKBaHTOBHX KaCK~OB Ne~ KOMnaYH,I1 1I 

iI
l 

,-COCTOHHl1eM 163&Dy 11 ero HH3KOlIeE~M ypOBHeM. no~06HNe cneKTpN 

HHJte Ha.3BSHH /4/ ,llHqxpepeHqH8.1IbHY4H (AC). 

KaJK.nLlf:\ AByxKBaHTOBbrl\ KacK8J! B AC aaoõpasaeeca ,IlByMR pa.BHO

, BenHKHMM nHHaYH nOnHoro nornO~HHR 3HeprHH ROMnOHeHT KaCK~. 

; ~ 
llHKH, RaK H BeCh ~C, CHwweTpH~H OTHOCHTenbHO nonOBMHH 3HeprMM 

I 

li 
2 

IH 

cC1' c\Ü o 

4500 

o6l r- o --:t ,..,f' C---r"l ..-- c--
~~\Ü ,.., L.n 

r- L.() C'I r:::. ...j...j 

c--- O"111 oo ...jr- ,..,0.41- I 0J1 I T C'I 

-[1
PI1-C. r. Pacnpe~eneHl1e WHTeHCI1BHOCTH ~BYXRB8HTOBD~ KaCKa.~OB 

c C~MMapHO~ 3Heprl1etl 5848 K3B 113 pea.~I1« 162.99' t n , 20' ). 

OTMetIeHH 3Heprl1« (KsB) tIaCTI1 Hal160nee HHTeHcHBHHX KacKa~oB. 

rrno~b cneKTpa HOpMWpOBB.Ha. Ha. roo. 

Rac~a. Henpep~BHag KOMnoHeHTa M~ paapemeHHHMH nHKaNH o6ycnoBneHa 

HepaspemeHH!llNH annapaTypo~ Kac~H Mano~ HHTeHcHBHoCTH. . 
HaM60nee CHHbHHe ~ByxKB8HTOBH8 xac~ B~eHeHN MS cneKTpoB, 

THDa npHBe~eHHoro Ha pHC. 1,H qaCTH~o pasMe~HN /6,7/ B cxeMax 

t -pacnaaa ~ep 163{j)y H 179Hf • llPH COnOCT8.BneHHH OTHomeHHti 

HHTeHCHBHOCTH T8KHX Kac~oB K o6~~ nlIo~ ~C c pacc~T8HHoA 

Ma OCHOBe lIHTepaTypHHX ~ 3KcnepMM9HTanbHoA MHTeHCMBHOCTb~- (npo

~eHTOB Ha paenea) 3THX Jlte KaCK8J10B (SunR HaR,rleHl.l a6COJmTHHe 3Hatm

HK$I I ~~ C,.,NY scex ,IlByxKB8HTOSHX KaCRSAOB. M82l)1y ICONnÇH,n-cocTommeM 

H 38J18HHUN HH3KOlIe~ypoBHeN. 

3. MOjenbHHB pacgeT HHTeHCMBHOCTH AByxKB8HTOBbq xaCK&AOB 

II1IOO(~ SrrJIlJdor o y-q,acua ~.P~Horo CII6R'l'pa li 8H8'pre'l'illI80

ROM HHTepsane A E '( onpe,neJIJre'l'CSI BHpBaeHHeM (I) qepes na~a}lItHlde 

C,nBa HH,[1eRca) H n01IHH8 (O,llHH HH,ijeKC) I'fUOf&-IlJHPHHH: 

3 



Sn,z;J: IIJfl,f,) 'XIJ'}'S (El ) rif{E.-E,) +i fi, ([,-[,)(,) (E,n . 
r~ f9 nd r;. r; J 

(I) 

a &KCnep11MeHTanbHae 3HaqeHHR aHeprR~, 

HMSKOJIeiKaI~X yposaeã. 

KB8HTOBb~ ~cen 11 MO~ pacn~a 

4. ConocTaBneHHe pesYJIbTaTOB paCqSTa 11 3KcnepHMeHTa 

fui,neKCbI .À , 9' /; ~ f Y pa..1U18I.\HOHHIDC IillipRH oCíOSHatmllT HaqaJIbHOe, 113MepeHlibIe B SKCnepllMeHTe H nonyqeHHble B pacvére CYMMbI HHTeHcHB

~Ba npOMe~YTOQHHX R KOHe~Oe COCTORHHR KaCK~OB COOTBeTCTBeHHO; 

(7 - tniCllO npOMel!tYTOlUiNX ypOBHeR B HHTepBane /J EO ~nR KaCKa~OB 

C nepBHtDibIM KB8.HTOM E t ; m - aHanOrH~8JI BenHtniHa ,nnR KaCK~OB 

C nepBl1tUib1M K~8.HTOM (EK - E D ); X - HOpMR~OBotIHl:ltl Koa<ppRWieHT, 

~T~8D~~ a~KTHBHOCTb ~eTeKTopoB, reONeTpl1~CKHe ~TOpH R ~p. 

)J,Ba cnaraeMblX BaTOM BbIJ>W!teHRl1 OTpw!t8JlT TOT <PaxT , qTO aKcnepRMeHT 

ae pasnl1qaeT, RBnReTCR nH KB8HT C 3HeprHe~ E ~ nepBHl.ffibIM R}Uf 

BTopatDiblN. 

PaCqST CYMM B BbIP~eHM:l1 (I) BHDonHRnCR no cTaTHCTHqeCKOR TeOpl1R 

K-pacnaAa npH cne~~~x npe~nono~eHHRX: 

I. P~~OHH~ lliRpl1HbI onpe~enRnHcb ~nR EI-nepexo~oB 

no MO~enl1 I'3)J,P, MI R E2 - no MO,UWIR BlUtcRoIÇa. 

2. Bonee BbICOKl1e NynbTHnonhHocTH B paCqeTe He yqHTbIBanHcb,
 

TaK KaK B aKcnepHNeHTe He Ha6nD~anHcb KaCR~H C pasHocTb~ cnHHOB
 

Hatl8.nbHOrO 11 KOHetDiOrO COCTORHRR I~ - I t I :> 3.
 

3. )J,nR S~aHHR nnOTHOcT~ ypOBHeR HKEe aHeprHH CBRSH Het1TpoHa 

HcnonbSOBanaCb Mo~enb ~PMR-ra3a C yqSTOM oCíonoqetDiux Heo~opo~ocTeR 

O~OqaCTRQHOrO cneKTpa c nOMo~D MeTo~a OCíOllOqel.ffioR nonpaBKH 

B.M.CTpYTRHCKoro. 

4. YtrnTbIBanl1Cb 113BeCTHbIe 3KcnepHMeHTallbHbI€ ~aHHbI€ oCí OTHOllieHl1RX 

cpennax napW'1alIbHb1X llil-ipl1H ~JIR t -nepexonon MynbTRnOJIbHOCTeR 

El, MI 11 E2 wm E-r z. 5 MaB): 

Tt(Ef) :1 (1'1 1) , Ir (EZ) == 1: O, 'I~: 0,006.
0 

5. )J,JIfl npOMeJKYTOl.ffililX ypOBHeR KaCK~OB c :3HeprI-l:e~ EM ~ I MaB 

~ .:B paCqeTe HCnOJIb30BanOCb He Mo~enbHoe OnHCaHl1e nnOTHOCTl1 ypoBHeR, 

4 

~
 

~
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,[ 

, 
. ~ 

HOCTet\ acex .uBYXKBaHTOBb~ KaCK~OB MeJK,I1Y COCTORHHRMl1 í1. H f
CpaBHl1B8lOTCfl B raõn. L Ilopor perxcepanaa 6' -KBaHTOB npa 06paôoTKe 

ôbIn BbIeípaH paBHHM 0,52 MaB, nosToMY BKJIa~ B npl1Be,neHHbI€ B Taeírr. I 

SUa'tIeHHR 1'6'6
:7 

BHOCRT KaCK8JW qepes sce npOMeJKYTOtDil>re ypOEHH c eaep

rHeti BosCíyxt.UeHl1R EM B npene nax B n - 0,52 ~ EM'~ E f + 0,52 MsB. 

Bonbmo~ qMcno KaCK~OB, BHOC~ CBO~ BKna,n B I~o ' oCíecne~HBaeT 

3Ha~TenbHoe yMeHbmeHl1e wnyKTy~t\ aTOH Ben~qHHH l1s-sa WJIYKTy~ti 

na~aJIbHNx p~H~OHHb~ rnHp~H KaCK~b~ nepexo~oB" IIoaToMY 3Ha~eHHfl 

Benl1q\.iH I ~ R l1X CyMMbl 'no KOHetmblM ypOBHJ1M f ~BYXKB8.HTOB1lIlC KaCKa

~OB ,nOJIJKHbI OTp~aTb HaHÔOnee 06~e saKOHOMepHOCTl1 o-pacna~a Hccne

~eM1lIlC fl)1ep. PaRee norryt.a:eHHbre pe3ynbTaTbI /1-3/ CBO~RTCR K HaHeíonee 

cy~ecTBeHHOMY KaqeCTEeHHoMY 3aKnID~eHHID: B ~ewopMHpOBaHHb~ ~pax 

H3 oõnacrn 4 S -MaKCl1MYMa HetlTpoHHoA canosoã WHKI.\H11 npoacxonar 

cymecTEeHHoe YC11neHHe qaCTH nap~anbH1lIlC P~l1~OHHbIX illHpHH KaCKR~b~ 

nepexo,noB. BepoRTHNt\ MeXeHH3M YCHneHHR - Hanl1qMe ,nOCTaTO~O eíOJIbWl1X 

MRnOKB8.3l1qaCTl1tffibIX KOMnOHeHT B CTPYKType Tpex ypoBHetl, CBfl3b1BaeMbDC 

.nnYXKBaHTOBbl1dl1 Ka,cKaJ:lWom. 3~ro oõecneuasaer aapymeaae OCHOBHoro nOCTY

naTa CTaT11CTl1qeCRotl TeopHH - paBeHCTBa B cpe~eM Bcex KOMnOHeHT 

BonHOBoA WYHKqHH. HCXO~R I-I:S aToro nOnO~eHl1R, MO~O npOSHanH3HpOBRTb 

ponb Tpex rpynn ypOBHetl B KaCK~OM pacn~e. 

4.1. HaqanbHHe COCTOBHM& 

as conOCTaBJIeHHR CyMN HHTeHCHBHocTetl ~BYXKBaHTOBHX Ka.Clt~OB 

LI/o c paC'tI8THIltMH 3HaqeHl1SiMH 21;; ~nfl COCTaBHoro R,Ilpa 1791-1f 

Bl1,IlHO, vro, KaK paaee ~nR fl)1ep I~J /1/ H 175!Jt /2~ Ha6nD,IlaeTcR 

HBHoe DpeBNmeHHe 3KcnepHMeHTanhHHX 3HaqeHH~ OTHOC11TenbHO Mo~enbHoro 

5 
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pacuêra. TI 163:t>U raxor o npeBbnneHVuI H8T. ,Il.JIR R,upa 167 Ez B03MOiK

HOCTI1 np8BbnneHl1R I (~ aan Io~ na OCHOBam1l1 ,uaHHbDC Ta~JI. I 

I1CKJIrotIl1Tb Henb3R. 

B paMKax B~UBI1HYTO~ paHee rl1TIOTe3H /1,2/ Benl1tIl1Ha «lI 

,uOJIiKHa 3aBl1CeTb OT 3HatIeHl1R r ~ KOMnaYH,u-coCTORHI1R B cl1ny HatmeHHbDC 

npl1 TeOpeTl1tIeCKOM aHanl13e /7/ oco6eHHocTe~ CTpYKTypN BNCOKoBo36~eH

Hb!X COCTORHI1~ 11 MX O' -pacna,na. 

a) SH8'li8Im8 r ~ nporrOpIJ;110HaJIbHO KBa,upaTY CYMMN BKna,uOB O,ILHo

KBa3l1tIaCTl1tIHNX KOMnOHeHT BonHOBO~ WYHKu;1111 pe30HaHCa.
 

Ô) napIJ;l1aJIbHN8 11ll1pl1HDJ rfl~ nepBl1tIHOrO a-nepexona 113 peac

HaH.Ca ~ , onpe,uenReMhIe RBa,u.paTOM MaTpl1tIHOrO aneMeHTa M?-3
 

t -nepexoria na O,llHOKBq.3I1tIaCTl1tIHIJli1 ypo aeas ~ , 3aBl1CRT ltal{ OT rex iKe
 

CaMbDC K6MnOHeHT, TaR 11 ÔOJIee cnOJKHbDC - Tl1na TpeXlmasvttIaCTl1tIHbIX '11
 

KBaSI1~aCTI1IJ;a nnroc ~OHOH. Ha OCHOBaHl111 ~aKTa, tITO llil1pl1HhI r; 11 rA8
 
3aBl1CRT OT O,llHI1X 11 Tex iKe O,llHoKBa311~aCTl1tIHbIX KOMnOHeHT BonHOBO~
 

~YHKql1I1, TeopeTM~8CKI1~ aHanl13 /7/ npe,uCKa3hIBaeT, B tIaCTHOCTI1, B03MOiK


HOCTb KOppen~I1M r; 11 r íIa ,uJIR K -pa3perneHHbDC E1-nepexo,uoB
 

Ha ypOBHI1 npocTo~ CTpYKTyphI. TIpM aTOM cornaCHO /7/ 60nee CnOJKHNe,
 

tIeM O,llHOKBa3I1tIaCTl1tIHNe, KOMnOHeHTN BOJIHOBO~ WYHKu;1111 pe30HaHCa pa6o


TaJOT npOTMB TaKO~ xoppensnaa , TI I1CCne,uOBaHHNX HaMM It HaCTOR~eMY BpeMe


HI1 tIeTHO-HetIeTHbIX anpax Hal160JIbllIee ycunenae 3Ha~eHI1~ I lo OTHOCI1


TenbHO It~ Ha6JIID).laeTCR I1MeHHO B Tex cny~aRX, Kor,ua KaCKa,Il Ha~HaeT


CR 113 Ko~naYH,u-COCTORHMR, O,llHOKBa311~aCTl1tIHNe KOMnOH8HTN KOToporo
 
o o


B8nl1Kl1 ( T. e. rn õonbrn8 cpenaero 3HatI8HMR ..( rn > ), a SaKaHtIl1Ba8TCR 
J( 1

npaKTMtIeCKM ~CTNM O,llHOKBa311~aCTl1tIHNM COCTORHM8M c K =Z .
 
3 '
 

,Il.aHHbtX o 3Ha~eHI1RX I n B OT,u8JIbHbIX peaoaaacax O,I1HOrO M Toro xe 

R,Upa B HacTOfl~8e BpaMR H8T. noaTOMY H8KOTopNe ~,uBapI1TenbHHe aaKJID
;] o 

lI8HIHI o B03MOJIHOCTH HanHmiR Koppen$U.\l1H I '(o H r n KOMnaYH.I1

-COCTOflHHH NoryT 6NTb nOJI~HH TonbKO npH conOCTaBneHHH 3Ha~eHI1~ Rrr 
xe rana c OTHOCHTe nbH~H SHat.reHHs:lMH r~ /..( r~'"7B ~pax o~oro H Toro 

Ter peSOH8HCOB, KOTO~ orrpe~enHDT 3Hat.reHHH cet.reHHH saxaaTa TennOBHX 

I 

8 

He~TpoHOB B Kwrc.uOM H3 Hccne,uOB8JiHmt R,ltep. r ~ / ~ r ~ >MO!CHO paCCNaTpH

BaTb Kax Mepy 0,IlHOqaCTHQHOCTH HaqanbHOrO COCTOHHHH. 

llpH SHanH3e Heo6xo~MO ~THBaTb, qTO CyNNa HHTeHCHBHOCTeR 

KaCK~OB no KOHe~NH ypOBHs:IM t cornaCHO (I) B nepByD o~epe,ub onpe,ue

nHeTCH OTHomeHHeM na~anbHHX p~~OHHNX ml1pHH K nOJIHO~ ~~110H

:1
'I HoR mHpHHe. ll03TOMY JIHHe~aH ~opMa perpeCCI1H 3HaqeHHR r~K Ha napa

11 MeTp r ~ / < r ~ > ae MOlKeT Ha6nlJ,uaTbcH ,naJ!te B cnyqae 100% KOppeJI~HH 
~ r ~ H rí\8"
 
~
 

Ilpennonosaa, ll1'0 ,uJIH KoppenHpyKlIltliX mHpHH M{ r.,orilg 
1 

KOMna~-COCT~HHHH KMeeTCH nHHe~aR CBH3b cpe,IlHero 3Ha~6HHH K~paTa , I 

11 MaTpHQHOrO sneMeHTa H 3HatreHHH r ~ r: r ~ "> : 

I 
<: M~; > z: tl +r1 f no j.<. r;>. (2 ) 

3,ueCb ~ H ~ - HeKOTO~ HeH3B6CTHHe napaweTpu. Tor~ OTHomeHHe
\ 
I
! R HHTeHCHBHOCTH KaCK~OB npa HanHqHH Roppen~fl ( t F O) 

K HHTeHCHBHOCTH KaCK~OB B cnyqa.e OTCYTCTBKH RoppenflWiH ( t = O) 

MOlKeT 6NTb BGpaEeHo cne~~~ ~~eA: 

I 

R == { + IJ J. : ~ j <. rno > • (3 ) 

-I + ;, rn / < r o >
:1 n

3HatreHHH KOaCT8HT i H 01, B Bup&aeHHH (3) onpe,uenHIITCB K8.K napaseeil paNH a- H t BspueHH.fI (2), TaR H npo'tlHalH oco6eHHOCTSlH SJ;11pa, 

B ROTOpoM npe,unonaraeTC.fI HanHtDle KoppenSlL\HH. llpH BUBo,ne (3) npennona~ i 

I ranOCh, qTO Bce KoppenHpymmKe nepexo~ HBnHIITCH nepBK~H nepexO,Il8MH 

,uByxRB8HTOBHX KaCK~OB. OCTaBmHeC.fI HeKoTopsN o6pasow pacnpe,ueneHHr 
l 

Mem,ny ,uByxKBaHTOB1lIW~ KaClC8.)lIWH H OCT8.JIbtmNH MO,Il8MH !-pac~. 

. Ms ~Ta npaKTHtreCICOl"O nOC'1'OaHC'l'Ba nonHHX p8JlH~OHHHX D1HpHH 

peSOHaHCOB ~Ol"O_ ~pa cne~eT, QTO nOnOaKTenbHaR Koppen~B 

ll8.CTH nepBHtUfHX nepexonoa r ~~ H r ~ Moae'1' KOMneHCHpoBaThCSi yMeHb

meHHe.. D8.~8JIbHHX mHpHH OC'1'aBliIHXCB nepexonos. B '1'UOM cnytm.e 4>opwa1 88.BHCHWOC'1'H Rn' 0'1' r; / -cr,f> ,uODH& 6mb Me C'1'Onb ,n6'l'6pMKHHpOBSH

HO~, R8a aTO cne~eT KS (3). 

9 
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1
r;j<r;> r'

9/. -r
PHC. 2.3aBI1CI1MOc't'b OTHOmeHI1.H 2'I ao 2 Id't OT 3Hat:IeHVtf,1 r:/«r~;> 

O 
~n.H t:I8THO-Het:I8THõ~ ~eTOpMI1pOBaHHõ~ .H~ep. 3Hat:IeHI1e r n 

onpene neno nocpencr so« B3BeUH1Bal-H1.ll no mw8.,ny B Cet:IeHI1e 

3axBaTa TennOBõ~ He~TpoHoB BeJII1~H r~ pe30HaHCOB, 

onpenenmonuix G'o- . 

:3! rlli.ceJ)~ec.ll B HacTomqee speaa ,I1amure no OTHOlIleHl1.f{M L J.~ó Z In' 

K8.K BI1~O 113 pHC. 2, ,IlOBonbHO xopomo OnI1CUBaDTC.ll B~eHI1eM (3) 

rrpI1 n0,I106paHHHX K03~11~eHTax ~ = 2 11 K = 0,8 . 

Cne,IlOBaTenbHO, ,I1aHHue no l1HTeHCI1BHOCTI1 ,IlBYXKBaHTOBHX KaCK~OB 

o 
rI1nOTe3e xoppennnaa t:I8.CTI1 n8.~I1a:JIbHblX InI1pHH H r n pe30HaHCOB 

He npOTHBopeli8.T. 

Ilpencraaneaaaaaa pHC. 2 CB.ll3b BenHQl1H RU H r ~ /..(. r ~ > 

yKasHBaeT Ha saBHcauocTh na~anbHHX mHpHH nepBH~HX o-nepexO,IlOB 

OT IIpHBe.neHHoR HeRTpOHHoA mHpHHH. B TO Jte BpeNSI. BOSMOllHOCTH BnHSlHHSI 

KaKHX-nH60 ,IlOnOnHHTenbHHX napaMeTpoB Ha 3KcnepHM8HTanhHHe SHaQBHHSI 

R~ r HCKnllll8.Tb Hênbsa. 

4.2. llpoMegTo'lHHe COCTOBHIUJ KaCKAAOB 

Pa9Jm'tJH8 3Hall8HHA I õ'~ ,Ilna 163.2)!J H 1?9Hf MOmlO nomrraTbCSI J.CBSI8aTb c paanHQl1eN 40pw pacnpe.nen8HHA HHTeH?HBHOCTH .nBy.XKB8HTOBHX
 

K~C~OB B 3THX ~pax - T. e. c BnHHHHeN CTpyKTypY HX npONeBYTo~oro :\J: '
 
ypOBHSI.
 

: II 

. 

ER-167 

1.0 

10 

Ha pHC. 3 npe,IlCT8.BneHa paCCQl1TSHHaH no CTaTHCTHqeCROA TeopHH 

~pwa Tex ]le KacK~oB, 8KcnepHMeHTanhH~ 3H8.qeHH.ll KOTOpHX npHBe,IleHN 

Ha pHC. I. 

ConocTaBneHHe 3KcnepHMeHTanbHMX ~ paCt:I8THNX pacrrpe,IleneHH~ nOK8.3NBaeT, 

QTO B 1633J-y (pHC. I H 2) OHI1 B 06ll\Hx t:IepTax CO Bna,Il8.1OT • ~pyrI1Ml1 

CnOBaMH, I1HTeHCl1BHOCTb nl1KOB rrpH npl1Õn~eHI1H 3Heprl1l1 o)lHoro 113 nepe

X0,I10B K nOnOBI1He 3HeprI1H KaCK~8. EK n~aeT, 8. HX t:IHcno 6UCTpO 

paCT8T. B OTnHt:IHe OT 163:J)y B 165 fj)y (1/ BO scex ~C HaÔJIIO,Il8.JIOCb 

YBenHt:IeHHe HHTeHCl1BHOCTH KàcK~OB B paãoxe E 3' ~ 0,5 EI( - TaK8..ll tlJopMa 

cnexrpa H8.pMY co 3Hat:IHTenbHbIM npeBbUIleljl1eM R.'tt H~ e.ltmun~ea n03BOJUleT 

B1:lRBRTb o6JIaCT:D B036~ellldt,B 1<0Topoií B rrepBYJ) olJepe,IJ,D CJIe.n:yeT rrpoBo

~Tb fiORCI< 1<0pp~ rÂt R r~ ~ ~ep c aTOMHHM BeCQM A ~ 165. 

3~0 pa,~OH nOnOBl1HU 3HeprHI1 CB.H3H HeATpoHa. 

YfHTeHCl1BHFiIe KaCKa.,nN B 1?9fi f (CM. pHC. 2 H3 pa60TU /9/) Ha6nll

,I1B.1OTC.H B cooTBeTcTByD~X )J,C B paãoae 3Heprl1H a-KB8HTOB E:r = (~:!) EK 
(11 CI1MMeTpHt:IHO HM OTHOCHTenbHO 0,5 EK) . B I130Tonax I63~y 11 1?9Hf 
3HeprH.ll CBR3H HeATpoHa 11 cpe~e~ paccTO.HH"e Me~ pe30H8HCaMl1 npal<TH

t:Ie CKH co Bn~8.I)T • ll03TOMY pa,3JIHtrn:.ll 3Hat:IeHI1!1 R~'( B OTMet:IeHHb1X aapax 

CJIe,IlyeT npl1IIHCaTb HMeHHO pa3nHQHJ) npo~ecca o-pacn~a, a He B03MOEHoA 

HeTOQHOCTl1 OT,IlenbHNX napaMeTpOB Mo~eneA, Ha KOTOpFiIX 6a3HpyeTcR
3 

pa,Ct:I8T I õ~ 

PIlA ocoôeHHOCTeA ó-pacn~na R,Ilep ~Cnp03H.ll 11 r~Hl1R MO*HO BMIlBHTb 

npH ~eTanbHOM COnOCT8.BneHMI1 tlJOpM paCt:I8THõ~ 11 3KcnepMMeHTanbHb~ pacnpe

,IleneHHA I1HTeHCI1BHOCTH ,IlBYXKBaHTOBb~ KaCKa,I10B. aTO COnOCT8.BneHl1e npo

ne naao aaanoruoaro /2/ H8. pHC. 4 H 5. BI1)lHo, tlTO B cJIYt:I8.e I63;J)y 

(B OTnHt:IHe OT OCT8.nbHb~ 113Yt:IeHHb~ ,IletlJopMHpOBaHHb~ R,Ilep) COrJI8.CHe 

paCt:I8Ta 11 3KCnepI1MeHTa ,I10CTaTOt:IH0 xopornee. OcoõeHHOCTI1 KaCK~OB 

Ha ypoBeHb ~- aJ-IanH311pYIOTC.ll H~e. 

OÕw.aR TeH.ue~l1.llt Ha6JIIO,IlaeM8..H B cnyirae I?9 Hf (PI1c. 5), nOBTopReT 

BbI.llBneHHyKl paaee /2/ B 1?5 YR , T. e. rrpa ManFiIX 3HeprI1.HX onaoro 113 

KaCK8.,I1HFiIX nepexonos (E o~ 1,4 MsB) paCt:I8THbTe H axcnepaaenransnne 

1110 



In 

1.0 

1300600 

0.0 I J '" IIU 

E ~ 

PaCC~TaHHOe paCnpe~efleHHe HHTeHcMBHOCTH ~ByxRBaHTOBb~PHC. 3. 
KaCKa~OB MS I{QMnaYH~-COCTOíIHMíI I63~y na ypoBeHb 422 K3B. 

ilpM conocTaBneHMM c ~aHH~M pHC. I KOHe~oe'pasperneHMe 

sKcnepHMeHTa Mo~eT 6bITb y~eHo YMHo*eHHeM Ha K03~MqHeHT 

~O,3. 

In 
100 

1400 

3aBHCHMOCTb SHa~eHH~ HapacTaD~ CyMM HHTeHcHBHocTe~ ~BYXPHc.4. 

KBaHTOBbDC KaCKa,nOB In' R,Upa 163 2)!:I OT :3HeprHH E o (KsB) 

o~oro MS KacK~HX nepeXO~OB. ~~PN - 3HeprMfl KOHe~oro 

ypOBHfl KaCKaAa. TOqKM- 3KcnepHMeHT, nHHMfl -pac~eT. 

pacnpenenenaa COBna~alOT,. a npa 60flbillHX SHeprl1RX - CYMMbI HHTeHCi'iBHOcTet1 

KaCK~OB B l1HTepBanax, Ha KOTopbIe pasÔHBaeTCfl aHanH3HpyeMbI~ ~c, 

CY~CTBeHHO rrpeBNill~ 3Ha~eHHfl, nony~aeMbIe B pac~eTe. H8MÔOnbmee pas

JIMtnie <popM cnexrpoa B 179 H~ t KaK H paHee ~nfl 175!Jt , Haômo~eTcfl 

~nfl ~BYXKBaHTOBb~ KaCKa~OB Ha ypOBHl1 pOT~OHHOt1 nOJIOCbI COCTORHHfl 

i- [510] . ilPH nOBHWeHl1H 3HeprHl1 B03ô~eHHfl KOHe~oro ypOBHfl KaCKa

~OB H, cnenosarensao , YCJIOJKHemm CT'PYKTYPbI paaaanae cPOpM pacrrpenene

IDit1 yÔNBaeT. 

Omocarensuo 163 9J!:J MOJKHO OTMeTHTb, lUO BS8.l1MHB.H YBflSKa ~8.HHhIX, 

npe~cTaBJIeHHUX Ha pHC. 1,2 H 4,B03MO~Ha, ecnH hpe~nOnOEHTbt ~O 

YBeJIH~eHHe HHTeHcHBHOCTH KaCK~OB O~OBpeMeHHO KOMneHcHpyeTcfl nponop

IJ.MioHaJIbHb1M 'YMeHbrneHHeM HX ~cna B K8JK,l10M na HHTepBalIOB nonyveaaux 

cneK'Í'pOB. 

HaônID~aeMbI8 B 3KcnepHMeHTe ~BYXKBaHTOBbIe KaCKaAbI eCTeCTBeHHb~ 

oópaSOM ~enHTCfl Ha ~Be rpynnbI: ÓOJIbrnOe ~cno CJIaÓhIX KaCK~OB B <lJopMe 

CnJIOlliHOrO pacnpe~eJIeHHíI M MaJIOe ~CJIO HHTeHCI1BHb~, sKCnepl1MeHTanb

HO /8,9/ Bb~eJIeHHb~ HS ~C B BM~e HeÓOJIblliOrO ~MCJIa nap CHJIbHb~ nHKOB. 

Paaee na npauepe nonocnax KaCK~OB B I65~y /1/, 168 E7- H 175yg /2/ 

ÓbTnO nOKaSaHO, ~TO HX MHTeHCMBHOCTb 6esYCJJOBHO npemanaer Te npenenu, 

KOTOpbIe nonycxaer CTaTHcTMlIeCKafl reopnn O-pacnana. 

'Ha pMC. 6 npe~CTaBJIeHa cYMMa a6COJIlOTHb~ MHTeHCMBHOCTe~ Bcex 

CMJIbHhIX KaCKa~OB, HaóIIlo,UaeMblX B 179 Hf B WYHKl.Vm aaepraa HX nepnav

Horo' nepexo~at nony~eHHafl MS ~aHHblX /9/. ~JIíI cpaBHeHl1fl Ha p~cYHKe 

HaHeCeHbI SHa~eHMR aHaJIOrM~ot1 aeJIHtillHbI, nonyqeHHot1 B paclIeTe. 

~nfl paclIeTHblX To~eK TaRE9 npMBe~eHH .0*H~aeMHe cTaTHCTM~eCKMe <lJnYKTya

qHH. 3HalIeHMfl lÍlnYKTY8l.V1~ pac~eTHbDC MHTeHCMBHOCTe~ O,IU-iOSHatlHO onpe~e

nRIDTCR ~CJIOM KaCK~OB, llpHXO~CH Ha MHTepBaJI 3HeprHM, eCJIl1 npe~

nOJIOIKHTb, trI'O illHpi-iHH nepaauaux nepexonos KaCKa,I10B <pJIYKTYMPYIDT 

B cooTBeTcTBMM c pacnpe~eneHHeM IT9pTepa-ToMaca. 

06~ nJIO~b sKcnepMMeHTaJIbHO~ ri-iCTOrpaMMH pMC. 6 

cooTBeTqTByeT npi-iÓJIH3HTeJIbHO 40% oómet1 MHTeHCHBHOCTH Bcex nepBH'llibDC 

13
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PHC. 5.	 HapaCTaID~e CYMM~ HHTeHCHBHOCTe~ ~BYXKBaHTOBn~ KácK~OB 

B 179 f-/f • 0603HaqemIR aHanOrH~hI pHC. 4. 

In 
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PHC. 6. CYMM~ a6corr~THb~ ~HTeHCHBHOCTe~ ~BYXKBaHTOBMX KaCK~OB 

B 1794f B 3aBHCHMOCTH OT aHeprHH nepBH~oro o-nepexo~a E o. 
fHCTOrpaMMa- aKcnepVIMeHT, TOtrlm - pacnér , li oum6KI1" TOqeK 

O;KH~aeMaR BerrVIqHHa nopT8p-TOMSCOBCRRX tPrrYKTy~tl 

CYMM nap~arrbHNX p~~OHHMX lliHpHH. 

nepexO~OB B 179 Hf . E~e OKOrr? 30% npllXO~TCR Ha ~orrD cnrrOlliHoro 

illHpOKoro pacnpe~erreHHR Manot1 aMnnHTY~hI, o6ycnoBneHHoro 60nblliHN QHCnOM 

KacK~oB uano« HHTeHCHBHOCTH. lloaTOMY MOMHO CQHTaTb, QTO Ha6nD~aeNNé 

Ha pHC. 6 llHKH COOTBeTCTB~ HMeD~NYCR B 179Hf YBenHqeHHW cHnoBot1 

tPYH~11	 nepBH~MX t-nepexO~OB. TIono*eHVIR MaKCHMYMOB, KaK BVI~HO 

M3 pHC.	 6, xopomo KoppenHpYIDT C paCCqHTaHHb~H /10/ nono*eHHflMH o~o

KBa3Hq~CTH~hIX COCTOHHVIt1 ~etPopMHpOBaHHOrO nOTe~Harra co 3HaqeHHflMH 

K'j( :;; ~- H ~- ~nR rpyrms anep C A ~ 181. B TO *e BpeMR OÓmaR <fJ0pMa 

rHCTOrpaMM~ OqeHb 'noxo~ Ha aHanOrH~yro 3aBHe~MOCTb, Ha6rrID~aBlliYID-

CR /2/ B 175 Yg , HO C)lB~HYTYID aa 0,4 MaB OTHOCI1TerrbHO aaepraa 

CBR3~ Het1TpOHa. 

HaórrID~aeM~e Ha pHC. 6 MaKCHMYM~ oóycnoBrreHhI B03Ó~)leHHeM Marroro 

tnfcna npOMe*YTO~b'IX yposaeã, ae npe asuramuero 2-:-3 H,a HHTepBarr 50 KaB. 

B TO ~e BpeMR TeOpeTHqeCK~t1 aHarrH3 Mo~errbHOrO /7/ OnHCaHl1R BOlIHOBblX 

<fJYHK~Ht1 cno~oro ~pa nOKa3hIBaeT, qTO <fJparMeHTaqHR O~OKBa3H~aCTI1~b'IX 

COCTORHHt1 B aHepreTHqeCKot1 06naCTH 2-3 MaB BblUIe OCHOBHoro COCTOHHHR 

npOHcxO~T TaKHM 06pa30M, qTO CHna COCTORHHH KOH~eHTpl1pyeTcR TonbKO 

Ha HeCKOlIbKHX ypOBHRX R,llpa. 

ClIe~OBaTelIbHO, ~aHHhIe pHC. 6 HaxO)lRTCR B KaqeCTBeHHOM COrlIaCHI1 

C VIMeID~MHCR K HacToR1U8MY BpeMeHH TeOpeTHqeCKVIMI1 npe~CKa3aH~RMH 

CBOt1CTB B03ó~eHHblX COCTOHHHt1 cno~oro R,llpa. 

POlIb OTMeqeHHhIX KacKa~oB B pacn~e ~79Hf Harn~o npoRBlIReTcR 

Ha pl1c. 5, r~e rpynnhI CHlIbHb'IX KaCK~OB o6yCAo~ 3HaqHTenbHhIe 

BapHa~ CROpOCTH H3MeHeHHR 3HaqeHHn HapacTaro~x CYMM HHTeHCHB

HocTet1 KacK~oB B ~YH~H 3HeprHH o~oro H3 HX O-nepexo~oB. 

4.3. KOHe~He COCTOHHHR 

E~e O.IU1H acnexr KaCK8JUioro O-pacnana B~RBneH npa conOCTaBneHHH 

HHTeHCHBHOCTVI KacK~oB Ha ÓnI13KOne~a~e ypOBHH C O~HaKOBn~ 3HaqeHHeM 

11'(, OTJmll8DlUieCJl 11p0qHMH KBaHTOBb1Ml1 XapaKTepHCTHKaMH. 3TOT 3qxpeKT 

HaónID~alICR paaee B 175 yg 12 / , r,ne ,nBYXKBaHTOBhIe KaCKa~ na KOHe~bIe 

COCTORHHR C I 
!J( 

~ 
5z ,OTnHQas:rCb no cYMMapHot1 3HeprHH Ha 0,7%, 

HMeIDT pa3nHqaD~eCR npHMepHo B 4 pasa VIHTeHCHBHOCTH. 

179
B Hf ~8KKe HaÓnD)1aeTcR OTMeQeHHhIn a~eKT 3aBVICI1MOCTH 

OT KBaHTOB~ xapaKTepHcTHK KOHe~oro ypOBHR KacK~a. KaK BH~O 

rl 
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113 Ta6JI. I, KaCKa.,uH na KOHel.D:lue ypOBHl1 179Hf c' E t 476 11 518 K3Bli:! 

l1MeIDT OTJIl1qaID~eCR ITpl1MepHO B ~Ba pasa l1HTeHCl1BHOCTl1. ilpl1 3TaM, 

KaK 11 B 175 !:IC , xacxana na KOHe~ID1 yposeas c K']f =f- YCl1JIeHbI 

KaK OTHOCl1TeJIbHO paCqeTHOH 04eHKl1, TaR 11 OTHOCl1TeJIbHO 3HaqeHl1H 
1T 5

KaCK~OB, B036~aID~ COCTORHl1e K =Z 

06~HCHl1Tb H~ÓJI~~aeMb~ 3~KT MO*HO B npl1H4l1ne JIl1ÓO BJIl1flHl1eM 

KBaHTOBOrO qHCJIa K ,nl1óo CTpYKTYP~ KOHe~MX ypoBHeH KaCK~OB Ha 

nap~aJIbHHe illl1pl1HDI BTOpl1qH~~ t-nepexo~oB. B nepBoM cJIyqae 113BeCTHoe 

l1S ~epHoH cneKTpOCKOnl1l1 HBJIeHl1e sanpeTa 'no KBaHTOBOMY ql1cny K~on

ERO 6HT~ 8RCTpallonHPOBSHO Ha 3Heprl1l1 B03ó~eHHH, He MeHbilll1e 

E H ~ 3 M3B. Bo BTOpOM cnyxae CJIe.nyeT npe,IlnOJIOJ1U1Tb, qTO CTpYKTypa 

npoMe~YTOqHHX ypoBHeM KaCK~OB TaKOBa, qTO MaTpl1qH~re 3JIeMeHTH nepe

XO,IlOB sa ypOBHI1 nonoca COCTO.HHHH k- [510] ycvweHH OTHOCHTenbHO 

npo~x nspexO,IlOB. 

PaCqneHeHHe Kac~oro npoqecca H B~eneHHe HH,IlHBH~anbHHX ero 

3aBHCHMOCTeH OT KaKHX-nH60 napaMeTpOB ~pa B HeKOTopoA cTeneHH 

ycnoBHO. ÔTO Harn~o cneAYeT H3 TOrO ~Ta, ~O B03MOEHOCTb Ha6nID,Ile

- 7 KmUI 3&BHCHMOCTH 1n OT KOHe'tlHOrO ypOBHH 06YCJIOBJISH& YCHiIeHHeM 

HHTeHCHBHOCTH KaCK~OB Ha ypOBHH nonoca k- [510J. &i!ne 6Nno noaa
o 

8SHO, ~o YCHnsHHe MoxeT 6HTb o6~HcHeHo H&nHqHeM Koppen~A f n 
KOMÍlaYH.It-COCTOmillR H n&pqH&JIbHHx pa,11Ha.t\HOHHHX IIIHpHH K-paspemeHHllX 

nepBH~NX nepeXO,IlOB. 

4.4. TIepexoWij wynbTHnonbHocTH E2 

06~T Ha ce6R BHHNSHHe (T&6n. I) TOT ~T, qTO cyMMapHHe 
:Jl 7

HHTeHCHBHOCTH ,IlBYXKBaHTOBHX Kac~OB H& ypOBHH c 1 • 2 

CHn~HO OTJIHq&DTCR OT SHanOrHqKyX BenHqHH Bcex OCTaBWHXCR KaC~OB. 

E,IumcTBeHHos oY.IJ!Ue - H3YSHeHHe CIIHH& Ha 'l'pH e~, tfl'O TpeCSyeT, 

tl'l'OCSH O,IlHHN HS KB&HTOB K&ClUilJ18. 6lln 69 ~cTd E2-nepexo,l1. AJIJaTSpH&

THBHM CHTy~g - KaCK~ THna (MI+Y2) -UpuOAOB - JIP8JlOtil.1L'U8'lOS , 
"8JIoaeposrI'HoR c TOllitH 3peHHR C~CTByrml.14X ,l1.&HHHX o npouecee ~pacn~a 

16 

KOMnaYH,U-COCTOflHl1R. TIop~OK CJIe,IlOBaHl1R KBaHTOB B KaCKa,Ilax c 113MeHe

HHeM I!. I = 3 c 3TOti JKe TOqKl1 3peHl1R TOJKe BnOJIHe onpenenên: nepsan

HHe EI- 11 BTOpl1~ble E2-nepeXO,IlbI. EOJIbIlla.FI paSHl1I.J,a SHat1eHl1ti I t~ 11 

I (f~ ,IlJIR KaCKa,uOB c !J. I ;::: 3 Ha6JIKJ,I1aJIaCb B 165[l}!:J /1/ 11 BbI.FIBJI.FIeTCR 

npa ~eTalIbHOM aHalI113e B I75!i8 /2/. 

C u,eJIbID l1CKnIDqeHI1.FI l1~BI1,IlyaJIbHb~ oc06eHHocTeH KOHKpeTHb~ .FI,I1ep 

npOBe,IleH aHaJI113 l1HTeHCl1BHOCTeti TOJIbKO Tex KacKa,uoB, KOTop~e B036yJK

,IlaIDT ,IlQCTaTOqHO BHCOKOJIeJK~e npOMeJKYTOqHHe ypOBHH, Hanpl1Mep, 

EM"> I MsB. 

B Ta6JI. 2 CpaBHl1BaIDTCR paCqeTHbIe H 3KCnepl1MeHTaJIbHO 113MepeHHbre 

l1HTeHCI1BHOCTl1 ~JIH KaCK~OB c 3HeprHe~ npOMe~YTO'tlHOrO ypOBHH 60JIbWe 

Ta6mma 2 + 
~ 7

MHTeHCl1BHOCTH ,IlBYXKBaHTOBNX KaCKa,uOB Ha ypOBHH I = Z 

B qeTHO-HeqeTH~ R,I1p8X. ~nH 3Heprl1H B036~~eHHH npOMe~

TO'tlHOrO ypOBHR EM 7 I M3B (npou,eHToB Ha pacna,u 

KOMnaYH,Il-COCTOHHl1H) 

fl,Ilpo IOt KOHeqHOrO 
ypOBH.FI 

') 

,It t 
r 

Iof 

163 ;JJ':f 7
Z 0,85±0,2 0,02 

165 :lJy '7+ 
Z (I,5 ) 0,03 

175 yg 7
z 1,7 ±0,4 0,08 
-

179 J-lf 7
Z 2,1 ±0,9 0,03 

TIpHMeqaHl1e: YKa3aHHaR norpemHocTb onpe,IleJIeHHH 

3Ha~eHl1H I~; He ~TNBaeT BepOHTHOCTl1~3~ 

perHcT~ TpeXRBaHToBOro RaoKaA8 B WopMs 
~BYXKBaHTOBoro. ~JIR l1CnOJIb30BaHHO~ reo

MeTpl1H 3KcnepHMeHTa MaKCHManbHO B03Mo~oe 

3Ha~eHHe I 3r He npeBbIWaeT 0,3% Ha pacn~. 
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I~ 

I M3B. BH~o, QTO "HTeHC"BHOCTM KaCK~OB, O~H "S KBaRTOB KOTOpNX 

~o~eH 6NTb E2-nepexo~oM, cna60 ~nYKTY"p~ 0'1' ~pa K ~Py. 

SHa'ti9HHe Rl'~ MJi 'ti9THp9X ~ep B Cp9,ItH9M paBHO ~ 40. 
~ / rIIp" conOCTSBnSHRlIJ' oTHomeJll!A I lrt'" I r 6"'"S Ta6n. 2 c B.HSnOrHtniIilMH 

sHatreHHm4H iÇ'{( (Ta6J:r. I) :KaC~OB np9~ecTBeHHo ,IUlno.naoro TIDIa mJ,IJ;HO, 

QTO ~S4HOHHaR CHnOBaR ~YHKqHR E2-nepexo~oB npH yMeHbmeHMH 3HeprHH 

Bos6~eHHR BOspscTseT OTHOCHTenbHO ee SHaqeHHn ~nR KOMn~

-COCTORH"R no KpaAHe~ Mepe Ha nopR~oK. 3'1'0 YCHneHHe ~o~o 

Ha6JIID,Jl8.TbCSI no Kpa~HeP. Meps no eaepraa EM -P 0,5 Bn ' nOCKonbKY 

npaKTrIqeCKH nHHe~H~ pOCT aHaqeHH~ CYMM HHTeHCHBHOCTe~ KSCK~OB, 

npHBeAeHHb~ Ha pHC. 5,6, BoaMomeH TORbKO B TaKOM cnyqae. 

5. 3aKnlOqeHHe 

TaKHM oõpaaoa , cne,uyeT aSKnIOm1Tb, qTO KacKa.,nHID1 d-pacnan 

~e~opMHpOBB.HHHX ~ep RB}lReTCR npo~eccoM, KOTOpb~ HenbaR onHcaTb 

~eKBáTHo c nOMO~1D rrpOCTO~ 3KcTpanon~H 3aKoHoMepHocTs~ 

CTaTHCT"qeCKOR TeopHH Ha illHpOKyJD 06nacTb B036~eHH~ HHme 3HeprHH 

CBH3H HeRTpoHa. 

~HMelD~ecH K HaCTORmeMY BpeMeHH 3KcnepHMeHTanbHHe pesynbTaTM 

~onycKaJDT KaqeCTBeHHoe o6DHcHeHHe B paMK8X e~HoR rHnOTe3& 

o B}lHSIHHH ManOKBa3rIqaCTHtniMX KOMnOHeHT BonHOBNX ~K4HR Tpex ypoBHeR 

KacKa,na aa nap~"anbHIre nmpHHM CBRa&BaJD~ HX O' -nepexonos. 
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TEMATMqECKME KATErOPMM nYBnMKAUMH 

OBnE~MHEHHOrO MHCTMTYTA H~EPHHX 

MCC]E~OBAHJ1H 

MHt~eKc TeMaTHKa 

1. 3Kcnep~MeHTanbHaR $~3~Ka B~COK~X 3Hepr~H 

2. TeopeT~4ecKaR $~3~Ka a~coK~X 3Hepr~H 

3. 3Kcnep~MeHTanbHaR HeHTPOHHaR $~3~Ka 

4. TeopeT~4ecKaR $~3~Ka H~3K~x 3Hepr~H 

5. MaTeMaT~Ka 

6. HAepHaR cneKTpocKon~R ~ paA~OX~M~R 

], $~3~Ka TR~en~X ~OHOB 

8. Kp~oreH~Ka 

9. YcKop~Ten~ 

IU. ~BTOMaT~3a4~R oopaOOTK~ ~Kcn~p~M~HidJibH~~ 

AaHH~x 

11. B~4~cn~TenbHaR MaTeMaT~Ka ~ TexH~Ka 

12. X~M~R 

13. TexH~Ka $H3H4ecKoro 3KcnepHMeHTa 

14. HccneAOBaHHR TBePA~X Ten H ~HAKOCTeH 
RAePH~MH MeTOAaMH 

15. 3KcnepHMeHTanbHaR $H3HKa RAepH~X peaKUHH 
npH HH3KHX 3HeprHRX 

16. AoaHMeTpHR ~ $H3HKa aa~HT~ 

17. TeopHR KOHAeHCHpOBaHHOrO COCTORH~R 

18. HcnonbaoaaHHe peaynbTaToa H MeTOAOB 
$YHAaMeHTanbH~X $H3H4eCKHX ~ccneAOBaHHH 
8 CMe~H~X o6naCTRX HayKH H TeXH~KH 

19. o~O$H3~Ka 

EoHeBa C.T. H .np. 
KaCKa.ll;HbiH r-pacna.n KOMnayH,!J;-COCTOHHHH H,nep 
163Dy, 167Er" 179Hf 

P3-87-513 

IlpHBO.ll;HTCH pe3fJ1hTaThl HCCJie.ll;OBaHHH ABYXKBaHTOBbiX KaCKa.ll;OB 
a KoMnayH,n-H,npax 63 Dy, 167 Er H 179 Hf. KatiecraeHHoe o6nHCHeHHe 
paCXOJK.ll;eHHH Ha6mo,naeMbiX H paCCtiHTaHHbiX HHTeHCHBHOCTeH KaCKa.ll;OB • 
.ll;OCTHrHyTO B npe,nnOJIO)f(eHHH, liTO napiJ;HaJibHbie UlHpHHbl KaCKa.ll;HbiX 
nepeXO.ll;OB 3aBHCHT OT O.ll;HOKBa3HtiaCTHtiHbiX KOMllOHeHT rpex ypOBHeH, 
CBH3biBaeMhiX HMH. IlpH COllOCTaBJieHHH C paHee HCCJie.ll;OBaHHbiMH- f 6 5 Dy 
u 1 7 5 Yb BhiHBJieHo 3HatiHTeJibHoe yaenutieHue pa,nuaiJ;HOHHOH cunoaoii 
¢YHKIJ;HH E2-nepexo.noa B .ne¢opMupoaaHHhix H,npax npu yMeHbllieHHH 
3HeprHH COOTBeTCTBYIOll{HX KBaHTOB. 

Pa6ora BhlllOJIHeHa B Jla6oparopuu HeiirpoHHOH ¢u3HKH OHHH. 

llpenpHHT 06'be,llHHeHHOro HHCTHTyra H,llepHbiX HCcne)lOBaHHH. ,[(y6Ha 1987 

Ilepeao.n T .<I> • ..Upo3,noaoii 

Boneva S.T. et al. 
Cascade r-Decay of Compound-State of the Nuclei 
16 3 Dy, 1 6 7 Er and 1 7 9 Hf 

P3-87-513 

The results of stud~ on two-quanta cascades in the compound-nuclei 
163Dy, 167Er and 17 Hf are given. The qualitative explanation of the 
difference in observed and calculated cascade intensities was achieved 
under assumption that partial widths cascade transitions depend on one
quasiparticle components of the three levels connected with them. In 
a comparison with earlier data on 16 5 Dy and 1 7 5 Yb there was revealed 
a considerable growth of the radiative strength function for the E2-tran
sitions in deformed nuclei with decreasing transition energy. 

The investigation has been performed at the Laboratory of Neutron 
Physics, JINR. 
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