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BBE,L\EHI-IE 

l-13y4eHVIe lt<eCTKVIX y-ny4e~ npVI paAVIa~VIOHHOM 3axsaTe He~TpOHOS 

S nocneAHVIe rOAW seAeTC~ 04eHb WVIpOKO /eM., HanpVIMep, TPYAW 
Meli<AYHapOAHWX CVIMn03VIYMOs 11 •21 /, npVI 3TOM nony4a~T VIHcpOpMa~VI~ 
0 nepSV14HWX y-nepeXOAaX Meli<AY 3aXsaTHWMVI COCTO~HVI~MVI VI co
CTO~HVI~MVI C ManWMVI 3HeprVI~MVI S036Y~AeHVI~, a TaKll<e 0 MeXaHV13Me 

paAVIa~VIOHHoro 3axsaTa. B 4aCTHOCTVI, An~ P~Aa ~Aep 6wnVI nony4eHw 

o~eHKVI sKnaAos pa3nVI4HWX MexaHV13Mos 3axsaTa. CpasHeHVIe 3KcnepVI

MeHTanbHWX AaHHWX c pe3ynbTaTaMVI pac4eTos, swnonHeHHWX s paMKax 

COspeMeHHWX TeopeTVI4eCKVIX MOAene~, noKa3wsaeT, 4TO K HaCTO~UjeMy 

speMeHVI AOCTVIrHyTO AOCTaT04HO XOpowee nOHVIMaHVIe paAVIa~VIOHHbiX 

npo~eCCOS C y4aCTVIeM np~MWX nepeXOAOS Melt<AY 3axsaTHWMVI COCTO~

HVI~MVI, VIMe~UjVIMVI cno~HY~ CTPYKTypy, VI HVI3KOS036Ylt<AeHHWMVI COCTo~

HVI~MVI C npOCTO~ CTpyKTypo~. 0AHaKO OCTa~TC~ n04TVI HeV13y4eHHWMVI 

npo~eCCbl AeS036Yli<AeHVI~ nocpeACTSOM KaCKaAHbiX y-nepeXOAOS, a VIX 

sKnaA, KaK npasVInO, 04eHb 3Ha4VITeneH, npeAnonaraeTC~, 4TO y
KaCKaAbl nOA4VIH~~TC~ CTaTVICTV14eCKVIM 3aKOHOMepHOCT~M, OAHaKO 

C noMOUjb~ CTaTVICTVI4eCKOro nOAXOAa He scerAa YAaeTC~ aAeKsaTHO 
nnMr~Th ~wrnP~MMPUT~nhUhiP ~~u~~~~- T~w ~~nniAMPn ~~~n~~ UUTPU-

CVISHOCTe~ y-nepeXOAOS C HVI3Konelt<aUjVIX yposHe~, S036Yli<AeHHWX npVI 

pe30HaHCHOM 3aXsaTe He~TpOHOS npeVIMyUjeCTSeHHO 3a C4eT KaCKaA-

HbiX y-nepeXOAOS, noKa3an / 3 /, 4TO y ~Aep, nelt<aUjVIX S o6naCTVI 

4S -MaKCVIMyMa He~TpOHHO~ CVInOSO~ cpyHK~VIVI, 3Ha4eHVI~ 3aceneH

HOCTe~ HVI3KOnelt<aUjVIX ypOsHe~ cpnyKTYVIPY~T OT pe30HaHCa K pe3o

HaHCy CVInbHee, 4eM 3TO MOli<HO Oli<VIAaTb Ha OCHOBe CTaTVICTVI4eCKO~ 
MOAenVI, YKa3biBanocb 131 , 4TO TaKoe pacxolt<AeHVIe, so3MOlt<Ho, o6yc

nosneHo ysenVI4eHVIeM VIHTeHCVISHOCTVI KaCKaAOS Meli<AY yposHAMVI C nosw

weHHWM SKnaAOM OAH04aCTVI4HWX KOMnOHeHT, KOTOpW~ MOlt<HO Oli<VIAaTb 

S 3TO~ o6naCTVI aTOMHWX secas Vl3-3a 6nVI30CTVI 4S -He~TPOHHO~ 

o6on04KVI K 3HeprVIVI CSA3VI He~TpOHOS. 
npVISeAeHHOe 06bACHeHVIe OCHOSWsaeTCA TOnbKO Ha KOCSeHHWX AaH

HWX 0 KaCKaAHWX y-nepeXOAaX 1 npeACTasnAeTCA VIHTepeCHWM npAMOe 

3KcnepV1MeHTanbHOe VI3Y4eHVIe KacKaAos s peaK~VIVI (n,y). TaKy~ 

S03MOli<HOCTb npeAOCTasnA~T VI3MepeHVIR ASYXKSilHTOSWX nepeXOAOS 

s ~.y) -npo~ecce c VICnOnb30saHVIeM cneKTPOMeTpa Ha ASYX G«LU -
AeTeKTOpax, KOTOpW~ SWAenAeT ASYXKSaHTOSWe KaCKilAW C 3aAaHHO~ 
cyMMapHo~ 3HeprVIe~ /cneKTpoMeTp CAC~1/ !.fl. C era noMOl4b~ 6b1na 

VICcneAosaHa peaK~VIA 164Dy(n,2y) 165Dy Ha Tennoswx He~TpoHax. 
nony4eHW VIHTeHCVISHOCTVI 60JlbWOrO 4VICJla ABYXKSaHTOBWX KaCKaAOS. 
4aCTb V13 HVIX pa3MeUjeHa B CXeMe yposHe~ AAPa 165Dy/fi/. nocKonbKY 

AnA AApa 165Dy C He4eTHWM 4VICnOM He~TpOHOB VI3BeCTeH BKJlaA OA-

2 

H04aCH14HO~ KOMnOHeHTbl B HVI3KOnelt<aUjVIe ypOBHVI 16 /, a TaKlt<e 3cp

cpeKTVISHWe Ce4eHVI~ peaK~VIVI (d, ~ 161 , nponop~VIOHanbHWe OAH04aCTVI4-
HO~ KOMnOHeHTe SOnHOSWX cpyHK~VI~ 3acen~eMWX ypOsHe~, no~sVInaCb 
S03MO~HOCTb nposepVITb pOnb OAH04aCTM4HO~ KOMnOHeHTW COCTO~HVI~ 

S cpopMVIPOSaHVIVI Y-KacKaAOS nyTeM nOVICKa KOppen~~VI~ Meli<AY VIH

TeHCVISHOCT~MVI ASYXKsaHTOSbiX KaCKaAOS VI Ce4eHVI~MVI peaK~VIVI (d, p). 

KOPPEflRUI-IR PEAKUI-IA ~.y) H (d, p) 

06Hapyll<eHVIe KOppenR~VI~ AJlA OAHOKBaHTOSbiX Y -nepeXOAOS S npo

~ecce ~.y) VI 3cpcpeKTVIBHWX Ce4eHVI~ (d, ~ no3sonVIJlO npOAeMOH
CTpVIposaTb ponb TaKVIX npo~eccos, KaK noTeH~VIanbHW~ 3axsaT 17' 

VI nonynpRMO~ 3axsaT ,·g; He~TpoHa. ~ccneAosanacb 3aSVICVIMOCTb 

K03$$VI~VIeHTa KOppen~~VIVI 

R (a) = corr ( S d (2 .J 1 1) ; ,p /1/ 

/rAe ly VI E}' - COOTBeTCTSeHHO VIHTeHCVISHOCTb VI 3HeprVI~ nepBV14-

HOrO Y-nepeXOAa, Sdp - cneKTpOCKOnVI4eCKVI~ cpaKTOp B peaK~VIVI 
(d, p), (2.J + 1) - CnVIHOSbl~ MHOli<VITenb/ OT noKa3aTen~ CTeneHVI a 

S 3HepreTV14eCKO~ 3aBVICVIMOCTVI VIHTeHCVISHOCTVI np~Moro y-nepeXOAa 

Ha TO lt<e COCTORHVIe, KOTOpOe 3acenReTC~ S peaK~VIVI (d, p). nap

~VIanbHOe ce4eHVIe noTeH~VIanbHoro 3axsaTa, no TeopVIVI, AOnli<HO VIMeTb 

nVIHe~HY~ 3aSVICVIMOCTb oT 3HeprVIVI y-KsaHTa MynbTVInonbHOCTVI E1. 
rnPn~R~TPMI-..Ur\ ornu1 nf"\TOLJIIIA-,nLiJIII"' ...,...,._,n-."T' ,,. •• ,....,,........- ,-,,.,,,....,,.....,.~ ...... ,,,,,....,_ 
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3Ha4eHVIe S peaK~VIVI (n, y) Ha KOHKpeTHOM ~Ape, TO senVI4VIHa R AOnli<
Ha VIMeTb MaKCVIManbHOe 3Ha4eHVIe npVI a~ 1, 4TO VI 6blnO snepSble 

noKa3aHo s pa6oTe '\l 
1

• B cny4ae M 1 -nepexoAos Ha ocHose AaHHbiX 

pa60Tbl 
1

lO', VIHTepnpeTVIPY~l4e~ Koppen~~VI~ VIHTeHCVISHOCTe~ nepsV14-

HWX M1-nepeXOAOS C CVInO~ (d,p) -peaK~VIVI C nOMOUjb~ MeXaHVI3Mil 

nonynp~Moro 3axsaTa, CAenaHo npeAnonoll<eHVIe 11 1 ', 4TO 3HepreTVI4ec

Ka~ 3asVICVIMOCTb VIHTeHCVISHOCTe~ M1-nepexoAos AOnli<Ha 6wTb 6onee 
ll<eCTKa~, 4eM E~, To ecTb R AOnlt<eH ~AMeTb MaKCVIMYM npVI a> 5. 

KoppenR~VI~ peaK~VI~ (n, }') VI (d, p) HaXOAVIT csoe o6bACHeHVIe 

VI S paMKaX nonyMVIKpOCKOnVI4eCKOrO nOAXOAa 1121
• ,L\n~ cny4aA ASyx

KSaHTOSWX KaCKilAOS K03$$VI~VIeHT Koppen~~VIVI VIHTeHCVISHOCTe~ Kac

KilAOB VI 3$$eKTVISHWX Ce4eHVI~ npo~ecca (d, p) cneAyeT, sepO~THO, 

npeACTasVITb s BVIAe cpyHK~VIVI ASYX nepeMeHHbiX R = R(a, f3), rAe a 
VI {3 - noKa3aTenVI CTeneHVI S 3aSVICVIMOCTVI VIHTeHCVISHOCTVI OT 3HeprVIVI 
nepSV14HOrO VI STOpV14HOrO y-KsaHTOS COOTSeTCTSeHHO, 

Y COCTaSHOrO ~APil 1650y CnVIH VICXOAHOrO COCTO~HVIR J77 
= ~ + 

a KOHe4HWe COCTO~HVI~ VICCneAOSaHHWX ASYXKSaHTOSWX KaCKaAOS VIMe~T 

J" ~ 1/2-, 3/2 ± 11 5/2- /CM, Ta6n. 1/, n03TOMY B KaCKaAaX HaVI6o
nee sepo~THbiMVI AOnli<Hbl 6b1Tb MYnbTVInonbHOCTVI El-Ml VI El-E2. Mo

AenVI np~Moro 11 nonynpAMoro MexaHV13Mos 3axsaTa TaKVIe cny4aVI He 
paccMaTpVIBa~T, TO eCTb HeT MOAenbHWX npeACKa3aHVI~ OTHOCVITenbHO 
senVI4VIH a VI f3 • 

. ,~ ............. \ ' ... ; .r ~~ 3 



Ta6mu.~;a 2 

3KcnepHMCHTaJ1bHble K03fPfPHl.\HCHTbl KOppeJ1HI.J;HH H COOTBeT-
CTBY~mHC CTaTHCTH~CCKHe AOCTOBepHOCTH 

Ha6op 1il! CJIO IIpoMe- 1il!CJIO R Pcm(R<Ri) ~(R<R3) Ji lltY'!'O'IHHX .KaCKa,!IOB 
ypoBHeii 

I 8 24 0,93 98,7! % 9?,8! % 
2 2I 39 0,88 99,60 % 9?,95 % 
I a 8 I6 0,98 99,90 % 99,96 % 
2a !5 24 0,9? 99,95 % 99,99 % 
3 !9 0,!4 ?5,28 % ?6,2! % 
4 2! 39 0,31 89,9?% 89,86 % 

HOMY s 'S Ha neps~4Hble ~ sTop~4Hble. A6con~THble ~HTeHc~sHOCT~ 
KaK 

11
pa3AeJleHHbiX

11
, T aK 1-1 11 Hepa3AeJleHHbiX 11 KaeKaAOB HenOJlb30Ba

JlHeb AflR KOppeJlRUHOHHOrO aHaJlH3a, pe3yJlbTaTbl KOToporo npeAeTas

JleH~ B Ta6n. 2. 8 nepso~ KOJlOHKe Ta6J1H4~ AaH~ nOpRAKOB~e HOMe

pa Ha6opos 3KenepHMeHTaJlbH~x AaHH~x, Henonb3osaHH~x AflR pae4eTa 

K03~~1-14HeHTOB KOppeJlR41-11-1i BO BTOpO~ - 4HeJlO npoMe~yT04H~X 

ypOBHe~, 4epe3 KOTOp~e KAYT BKJ1~4eHH~e B aHaJll-13 KaeKaA~. 4HCJ10 

T~ KoppeJ1R4KH R. B cneAy~~Hx ABYX KOJlOHKax npHBeAeH~ 3Ha4eHHR 

senH4HH P..·T (R, R,) "' P, (R R)- sepoRTHoeTH nony4eHHR K03~~"'-
4HeHTa R' KOTOPbl~ MeHbWe 3KCnepHMeHTilJlbHOro n ., B paMKax rHno
Te3~ HyJleBO~ KOppeJlR4HH. 

.QnR onpeAeneHHR senH4HH PcT(R R,) 1-1 P.,(R H ,l s Ka>KAOM KoH

KpeTHOM eJly4ae eTpOHJlOeb pacnpeAeJleHHe sepORTHOCTI-1 BeJlH41-1Hbl R. 
.QJlR 3TOrO MeTOAOM MOHTe-KapJlO 1-13 COOTBeTCTBy~~HX TeopeTH4CCKHX 

paenpeAeJleHH~ pa3~rp~BaJ1Heb B~60pKH nap BeJlH41-1H KOHKpeTHOrO 

o6ceMa. 3aTeM AilR Ka~AO~ Bbl6opKH paee4KTbiBaneR K03~~KUKCHT R, 
npi-14CM B eJly4ae onpeAeileHKR BeJlK4HHbl P. 1 (!t · R 1) KenOJlb30BaJ1Ke b 

3KenepHMeHTaJlbH~e 3Ha4eHHR adp" npl-1 OnpeAeJleHHI-1 BeJlH4HH~ ~jR<R,) 

B Ka4eeTBC TeopeTH4eeKOrO pacnpCAeJlCHHR AilR adp HenOJlb30BaJlOCb 

X
2
-paenpeACJleHHC e OAHO~ eTeneHb~ eso60Abl, nOCKOJlbKY Ce4eHHe 

peaK41-11-1 ~.p), HAY~e~ Ha AaHH~~ yposeHb, nponup41-10HaJ1bHO npHse

ACHHO~ He~TPOHHO~ WHPHHC 3Toro YPOBHR. BHA pacnpeAeJleHHR, KOTO

p~M MO~HO OnHeaTb HHTeHeKBHOeTb KaeKaAa, onpeAeJlRJlCR 1-13 CileAy~~HX 

npeAnOJlO~eHK~. ~HTCHeHBHOeTb ABYXKBaHTOBOro KaeKaAa, HAy~ero 
4Cpe3 npOMe~yT04H~~ ypOBCHb j Ha KOHC4H~~ j /eM. pMe.1/, 3aAa
eTeR eOOTHOWCHKCM 

/3/ 

6 

) 

\ 
j 

rAe fyq VI lyj - nOJlHblC paAHa4VIOHHble WHPVIHbl HeXOAHOrO q 1-1 npo

Me~yT04HOrO j eoeTORHH~ i f' yqj 1-1 l yji - nap411aJ1bHbiC paA11a4HOH

HbiC W11PI-1Hbl, OnPCACJlRIO~He sepORTHOeTH y-nepeXOAOB e YPOBHR •q 

Ha ypOBCHb j 1-1 e ypOBHR j Ha i eoOTBeTeTBCHHO. noeKOJlbKY I yq"

BCJ1V1411Ha, o6~aR AflR seex KaeKaAOB, ee MO~HO e4VITaTb KOHeTa~TOH. 

TorAa paenpeACJlCHVIe nepsoro eOMHO~HTCJlR B /3/ HMeeT BI1A X -
paenpeACJ1CHI1R e OAHO~ eTeneHbiO eso60Abl. BTopo~ COMHO~I1TeJlb 

B /3/ nOA4VIHRCTeR paenpeACJlCHI-110 ~VIwepa, VI ero napaMeTp~ HaM 

HCI-13BCeTHbl. 0AHaKO e Y4CTOM TOrO ~aKTa, 4TO rYJI RBJlReTeR OAHVIM 

V13 enaraeMbiX BCJlVI4VIHbl r;.j ,npl-1 nOHVI>KCHVIVI 3Hepri1VI B036y~AeHHR 
npOMe>KyT04HOrO ypOBHR j Mbl AOJl>KHbl nOJlY4VITb B npeACJlbHOM eny4ae 

r . . r .. H B 3TOM npeACJlbHOM eny4ae paenpeAeJleHI1e 0Mwepa 
y J )' )l • " " c 

nepeXOA~T B npH4VIHHOe paenpeACJ1CH11C e HYJlCBOI-1 AMCnepcMe~. ne-
AOBaTeJlbHO, 11HTCHeVIBHOCTb KaeKaAa MO>KHO OnHeaTb csepTKOI-1 ABYX 

x 2 -paenpeACJ1CHVI~ e OAHO~ eTeneHbiO eso6oA~ Ka>KAOC. CneAyeT 

OTMeTHTb, 4TO B 3TOM eJly4ae M~ nofly4aeM HH~HHC OUeHKH BCJ11-14HH 

PeT (R·:R.,) 1-1 p,)(R·'R·J. npVIMep paenpeAefleHHR sepOR~HOCTM Be~H41-1H 
R , pace4HTaHH~X MeTOAOM MOHTe-KapJlO AflR Ha6opa ~2 /eJly4aH p~T/, 

AaH Ha p1-1e.2. TaM ~e AflR epasHeHHR npHBeAeH 3KenepMMeHTaflbH~H 

Ko3~~114KeHT KoppeflR4HH R ,. , , 
~3 see~ COBOKynHOeTH 11 pa3AeJleHHbiX 11 KaeKaAOB '' 24 KaCKaAa 

KAYT 4epe3 8 npOMe>KyT04H~X ypOBHe~, AJlR KOTOp~X I-13MepeH~ ee4e

HVIR (d, p) -peaK41-1H 'o . Ko3~~1-141-1eHT KoppeflR4HK, pacc41<1TaHHbl~ 
AflR 3TOrO aHCaM6JlR AaHH~X /Ha6op ~1/ no ~OpMyJle /2/, 1<1 COOTBCT

CTBYIO~Io1e eTaTKCTI<14eCKI<1e AOCTOBCPHOCTI<1 npi<1BCACHbl B nepso~ CTPOKe 

Ta6n.2. nnR YBCJ11<14CHI<1R 06beMa B~6opKI<1, a TaK~C AflR KOCBeHHO~ 

nposepKVI npaB1<1JlbHOCTI<1 MCTOAa pa3ACJ1CHI<1R )'-nepeXOAOB KaeKaAOB 

Ha nepBH4H~C 1<1 BTOpi<14H~e G B Ha6op ~1 A06aBJlCH~ 1<1HTe~~~BHOCTI<1 
TaK1<1X KaCKaAOB nepeXOAbl KOTOpbiX He pa3AeJleHbl MeTOAOM '' , HO 

• t6s0 " KOTOp~e MOryT 6~Tb pa3Me~eH~ B exeMC ypOBHe~ ' y, H3MepeHH01<1 

8 peaK 4 "'"' (d, p). Ko3¢¢1<141<1CHT KOppenn41<1H pnR 3Toro Ha6opa AaHH~x 
/N2/ HMCCT BCJ11-14MHY HCCKOJlbKO MCHbWYIO, 4CM AflR Ha6opa N1. np1o1 

p 

3TOM CTaTI<1eTVI4eCKaR AOCTOBep

HOCTb 3TO~ BCJ11<141<1H~, OnpeAeJleH-

HaR nO 3KCnepKMeHTaJlbH~M ce-

4eHI<1RM, OCTaeTeR OTHOCI<1TeJlbHO 

HeB~COKO~ -98~, 4TO MO~HO 
06bRCHI<1Tb, no-BVIA1<1MOMY, TeM, 

4TO He Bee KOMnOHeHT~ BOJlHOB~X 

¢YHK41<1~ YPOBHe~ 165Dy, 3aeenHe

M~X ABYXKBaHTOB~Mio1 KaeKaAaMI-1 

/eM. Ta6n. 1/, 1o1rpa10T OAMHaKOBO 

PHc.2. PacnpeAeneHHe BepoHTHoc

TH Ko3!P¢H~HeHTOB R, pacc~HTaH
HbiX MCTOIJ,OM tiOHTe-KapJ10 AJ1H 

Ha6opa ti'2. 
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HHTeHCHBHOCTeA KBCKB,[IOB OT 

3tP¢eKTHBHbiX ceqeuHA peaKl\HH 

(d,p) /ua6op N•2a, a= 0, 
{1 =0/. 

o-n "'o.o 
v- n = 1.0 
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PHc. 4. 3aBHCHMOCTb Ko3¢¢m~Heu

Ta KOppenHl\HH R OT TIOKd3aTeneA 

CTeneHH 3Hepi,H{I IT€'p!H!qHbiX H 

BTOpHqHbiX }' -nepeXO)l,OB Kac-

Ka,[(OB a l1 {J 

cy~ecTBeHHY~ ponb B peaK4HAX ~.2y) H 0.~. AnA nposepKH 3Toro 
npeAnonomeHHA B Ha6opax W1 H ~2 OCTaeneH~ TOnbKO Te KaCKdA~, 
KOTOpbie 3acenf1IOT ypOBHH nonOCbl 112 ( 521 ] , TO eCTb ypOBHH C 3Hep
rHHMH B036ymAeHHH 109, 158, 181+184 K3B Is nocneAHeM cny4ae 

HMeeTCH npHMeCb COCTOAHHH 512 (512] I. TaKHM o6pa30M, 1113 Ha6opos 
W1 H ~2 6~nH nony4eH~ Ha6op~ W1a H W2a cooTBeTCTBeHHO. AnA o6oHx 
Ha6opOB CTdTHCTH4eCKdH AOCTOBepHOCTb 3Hd4eHH~ R pe3KO B03pocna. 

3TO rOBOpHT B nonb3Y TOrO, 4TO KOMnOHeHTa 112 [521) HrpaeT cy-
LUeCTBeHHVIO DOTib H A (()_ !\l- lA R (n 2v) -np;o,KIIL-11-1. H;, nl-iC'. ':1 

, 1YJi npoHnniOCTPHPOBaHa 3dBHCVIMOCTb BenH4HHbl - --
13
--

Ea E 
OT 

ylj 'y2ji 
adpj l adpi AnA Ha6opa N°2a Ia =0, {-3 =01. Ha pHc.4 noKa3aHa 
3dBHCHMOCTb K03¢¢H4HeHTa KOppenA4Hill R OT nOKd3aTene~ CTeneHH 
3HeprH~ nepBH4H~x H BTOPH4H~x y-nepeXOAOB AnA Ha6opa W1a. KaK 
BHAHO H3 pHCYHKa, eenH4HHd R OTHOCHTenbHO cna6o 4YBCTBHTenbHd 

K H3MeHeHHHM a H f3, 3AeCb HeT MdKCHMYMOB, xapdKTepH~X AnA 
' I Ill I KdKOro-nH60 npOCToro THna 3dXBdTa HeHTpOHd HAPOM CM. • 

AnA 19 ypoeHe~ H3 21 ,npeACTasneHHoro B Ha6ope W2, HMeiOTCA 
3KCnepHMeHTdnbH~e 3Hd4eHHH HHTeHCHBHOCTe~ nepBH4H~X nepeXOAOB, 
nony4eHH~e c noMO~biO OAHOKpHcTanbHoro cneKTpoMeTpa 16 '. Ko3¢
¢H4HeHT KoppenA4HH AnA 3THX AdHH~x 1Ha6op ~31, noqc4HTaHH~~ 

no s~pameHHIO 111 /sMecTo HeH3BeCTH~x senH4HH (2J+ DSdp Hcnonb-

30BanHcb Ce4eHHH adp I, paBeH 0,14 np111 CTdTHCTH4eCKO~ AOCTOBep
HOCTH -76{,, 4TO cornacyeTCH C rHnOTe30~ Hyneso~ KOppenA4HH, 
To ecTb co 3Ha4eHHeM R = 0. 3ToT <PaKT rosopHT o ToM, 4TO noHcK 
KOppenAL\HH MemAY HHTeHCHBHOCTHMH ABYXKBdHTOS~X KdCKdAOB B peaK-
4HH (n, 2y) H 31tJitJeKTH8HblMH Ce4eHH.RMH peOKL\HH (d, p) n03BOflrteT 
o6HapymMTb npOABneHHe HOB~X MeXaHM3MOB, BflHPIO~MX MMCHHO Hd 

BepOATHOCTb HCnyCKdHHH KdCKdAOB y-KBdHTOB H He CBH3dHH~X npHMO 
C MeXaHM3MOM 3dXBaTa He~TPOHa. 
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B Ha6ope W4 MCnOflb30BdH~ MHTeHCMBHOCTH ABYXKBdHTOB~X KdCKdAOB. 
0AHdKO K03~WM4HeHT KOppenA4MM paCC4MTdH He no 121, a no cneAyiO
~eMy BblpameHMIO: 

1 1yji 
R = corr(-a- 1. 

Eyij Ey2ji 
a ) ' dpj 141 

TO eCTb 6e3 y4eTa XapaKTepHCTMK KOHe4H~X ypOBHe~, 3acen.ReM~X 

s peaKL\MM (d. p). Mana A eenM4MHa R = 0, 31 npH HM3KO~ cTaTMCTM-
4ecKo~ sepoHTHOCTM -90% nOATBepmAaeT npeAeapMTenbHoe npeAnono
meHMe 0 He06XOAMMOCTM y4eTa BKfldAd OAH04dCTM4HO~ He~TpOHHO~ 
KOMnoHeHT~ s sonHoByiO IPYHK4MIO KOHe4H~x yposHe~ npH noMcKe Kop

penH4M~ MemAY MHTeHCMBHOCTHMH ABYXKBdHTOB~X KdCKdAOB VI 3ltJ¢eKTHB

H~MM Ce4eHMHMM 0.~-peaKL\MM. 

3AKni04EH~1E 

KpaTKO pe3IOMMpyeM ocHOBH~e pe3ynbTaT~ pa6oT~. Co cTaTHCTM-
4ecKo~ AOCTOBepHOCTbiO -99,9% nOKd3dHO Cy~eCTBOBdH~e KOppenH-

L\MM MemAY npOL\CCCdMH 164Dy(n, 2y) 165 Dy M 164Dy(d, p) 165Dy. 

KoppenH4MIO MemAY npOL\eCCdMH (n, 2y) M (d, p) B HdCTOH~ee BpeMH 
MOmHO Ka4eCTBeHHO OnHCdTb B paMKaX 06~ero nonyMMKpOCKOnM4eCKO
ro nOAXOAd K OnHCdHM~ B036ymAeHHWX COCTOHHH~ '12', npeAnOnomHB, 

4TO KOMnOHeHT~ BOnHOB~X ¢yHK4M~ npoMemyT04HOrO M KOHe4HOrO 
-- ._ ... ----··---···"· ,,..., ....... , ................. .-.~r-t .... ,,.... ..... ,....,.. ,...,::::::, .. ,, •• ,, l'""'IV nnn :J jJVOMt;;Vl' \,..OnVOIC<..l'-"I"''IUIA I'-U ...... I'UH'-'1'1' I'""'"'"'''-''...,.., ...... .....,._,.,, ••• ,,...,.,_ n• ••' 

npo4ecca (n, 2y) , TaK M AilH (d, p) -peaK4Hi1, so36YmAaiO~Hx 3TM ypos
HM. ~3 3TOro Kd4eCTBeHHOrO npeAnOnomeHMH cneAYIOT ABa B~BOAd, 

nOATBepmAaeM~X 3KCnepHMeHTanbH~MH pe3yJ1bTdTdMH: 11 npM nOHCKe 
KoppeflH4H~ TdKOrO THna cneAyeT Y4HT~BdTb Ce4eHMH peaK4HM (d,ru, 
B036YmAdiO~e~ KdK npoMemyT04H~~,TdK M KOHe4H~~ ypOBHM,CBH3~BaeMWe 

KaCKdAOM, TO eCTb paCC4MT~BdTb KOppeflR4HIO B COOTBeTCTBM~ C 
B~pameHHeM 121; 21 OTAenbH~e KOMnOHeHTW BOnHOB~X ¢YHK4MM KOHe4-
HWX COCTOHHH~, 3acenrteM~X ABYXKBaHTOB~M~ KdCKaAaM~, MOryT 

MrpaTb cy~eCTBeHHYIO pOflb B o6eHX pedK4HHX: (n, 2y) (d, p). 
nony4eHO nepsoe 3KCnep~MeHTaflbHOe yKa3dHMe Hd TO, 4TO OA

H04dCTH4HaH He~TpOHHdH KOMnOHeHTd BOflHOBO~ ¢YHK4HH BWCOKOB036ym
AeHH~X COCTOHHH~ HAPd 1B5Dy MrpaeT cy~eCTBeHHYIO pOflb B ¢0pMH

pOBdHHM y-KaCKaAOB npH pacnaAe THmen~x Ae~OPMMpOBaHH~X 
KOMnayHA-AAep, npMBOAH~MX B OTKilOHeHM~ OT CTdTMCTM4eCKMX 3a
KOHOMepHOCTe~ sepOHTHOCTM ABYXKBaHTOBOrO pacnaAa KOMnayHA-HAep. 

HacKOilbKO cy~ecTseHHYIO ponb 3TO HBneHHe HrpaeT B npo4ecce 

AeB036ymAeHMH KOMndYHA-COCTOHHM~ THmeJl~X HAeP B006~e, BMA~MO, 
noKamyT AdnbHe~wHe H3MepeHHH. 0AHdKO yme Ce~4dC MOmHO CKa3dTb, 

4TO npMMeHeHMe MeTOAd cneKTPOMeTpHH COBndAdiO~HX MMnyJlbCOB C 3a
AdHHO~ CYMMO~ dMnflMTYA '4/ HBnHeTCA nepcneKTM8HWM npM H3y4eHMM 

BnMHHMR npOCT~X CTpyKTYP B HH3KOnema~MX COCTOAHMHX Hd BepOHT-
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HOCT~ KackaAOB Y-KBaHTOB np~ pacnaAe B~COKOB036ymAeHH~X 
COCTOfiHHf:i. 

0TMeTHM TaKMe, 4TO, nOCKOnbKy K03$$~~~eHTbl Koppenfl~~~ H COQT
BeTCTBYID~He 3Ha4eHHfl CTaT~CTH4eCKOf:i AOCTOBepHOCTH 6nH3K~ KaK 
B cny4ae ~cnonbaosaHHfl KacKaAOB c paaAeneHHeM y-nepexoAOB 
Ha nepB~4H~e ~ BTOPH4H~e no MeTOAY 151, TaK ~ B cny4ae pa3Aene
H~fl Ha OCHOBe YCTaHOBneHHOf:i B APYrHX peaK~HfiX CXeM~ ypOBHef:i, 
3TO KOCBeHH~M o6pa30M nOATBepMAaeT npaBHnbHOCTb MeTOAa/5/, 

B aaKniD4eHHe aaTop~ B~Pa*aiDT 6naroAaPHOCTb npo~eccopy 
B.r.Conoabeay aa noneaH~e o6cymAeH~fl. 
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ITonoB m.rr. H gp. PJ-83-407 
0 KOppeJUI~HH Mel'(,!l;y HHTeHCHBHOCTHMH ABYXKBaHTOBbiX KaCKagOB 
B peaK~HH 164 Dy (n, 2y) 165Dy H 3¢¢eKTHBHbiMH ce'l:eHHHMH 
peaK~HH 164Dy(d, p) 16fby 

C IIOMOII1bl0 HOBOrO MeToga IIOHCKa KOppeJIH~HH MeJ:~y HHTeHCHBHOC 
THMH ABYXKBaHTOBblX KaCKagOB B peaK~HH (n, 2y) H 3tP¢eKTHBHbiMH 
ce<IeHHHMH peaK~HH (d, p), Y'~HTbiBaJOII1ero ce'l:eHHH peaK~HH (d, p), 
B036yJKgaJOII1eH KaK UpOI!eJKyTO'IHbiH, TaK H KOHe'l:HbiH ypOBHH, CBH-
3b!BaeMbie KaCKagOM, HaHgeHa CT<lTHCTH'leCKH AOCTOBepHaH KOppeJIH
~HH MeJKgy npo~eccaMH 164Dy (n, 2y) 165Dy H 164Dy (d, p) 165Dy • 
ITony'leHo 3KcrrepHMeHTaJibHoe yKa3aHHe Ha To, 'ITO ogHO'laCTH'IHaH 
HeHTpOHHaH KOMIIOHeHTa BOJIHOBOI"I lPYHK~HH BblCOKOB036yJKgeHHbiX 
COCTOHHHH Hgpa 165Dy HrpaeT CYII1eCTBeHHYIO pOJib B !lJOpMHpOBaHHH 
}'-KaCKagoB IlpH pacnage 3TOrO Hgpa, IlpHBOAHII1HX K OTKJIOHeHHIO 

OT CTaTHCTH'leCKHX 3aKOHOMepHOCTeH BepOHTHOCTH ABYXKBaHTOBOrO 
pacnaga KOMnayHg-Hgep. 

Pa6oTa BwrronHeHa B lla6opaTOpliH HeHTpOHHOH lPH3HKH OHHH. 
nnPnn~~T 0fi~pn~~p~~nrn ~HrT~TVT~ R~P~M~X ~rrnP~nR~H~~- flvfiHa 1q81 

Popov Yu.P. et al. PJ-83-407 
On Correlation between Two-Quanta Cascade Intensities in the 
164Dy(n, 2y{ 165Dy Reaction and Cross Sections for 
164Dy(d, p) 65Dy Reaction 

. . 11 . . f. 1 . b 164D ( 2 )165D Stat1st1ca t s1gn1 1cant corre at1on etween y n, y y 
and 164Dy(d, p) 16 Dy processes has been observed by means of a 
new method for search of correlations between two-quanta 
cascade intensities in the ~.2y) reaction and cross sections 
for the (d,p) reaction that takes into account cross sections 
for (d,p) reaction both to intermediate and final levels con
nected by a cascade. An experimental indication is obtained 
for a significant role of single-particle neutron component 
of the wave function for highly excited states of the 165Dy 
nucleus in forming y-cascades by decay of this compound
nucleus that results in the deviation from statistical regula
rity for probabilities of the two-quanta decay of compound
nuclei. 
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