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Bcia6y)!{;teHHe .0 + -coc;osrHH~. ~·· peaKUHSJX nepena'IH ABYX ayK.noaoa 
B srnpa'x.peLi'K~a'eMenh'adil ~o6nac'rn ~ · .•., .; ' ·~ 

. . '+ . ;. ·:. . ".:::. ·;, > .. 
!1CC.II8AOBaHhl CBOHCTBa · 0 -B036y)I~I:t8HHbiX' COCl'OSIHHH,- I'eHepHpOBaHHbiX 

napHbiMH, KBaApyiTO.IIbHbiMH H CITHH;_KBaJ:tpyi:Ioni,Hhi~m B3,liHMOA8HCTBlfS!MH a' Sill

paX penKo3eMenbaoil o6nacrH •. Bh;'!HcneHhi aaepraH . 9 + ;..'8oa6y~a:e'Ii!lli, 'aepos!l'_. 
aocr11 Eo - 11 E 2 -nepexonoa H orliolllei~He .· ux · (napaMerp f!acMyc·ceaa . X ) , 
a raK)!{e cneKl'pOCKOITH'18CKH8 ljJaKl'Opbl. J:liiSI Bo36ylKAeHHSI . 0-1: -.COCl'Ol!HHH B 
peaKUHS!X nayxHyK.IIOHHblX nepe.~:ta'!. · . .Uns BG~X,;srnep. p~C:<iel'hl ydci~n~TBOpHre~bH 
cornacyJOTCSt c 9KCnepHMefiranhHhiMH·, naHHhfM~ npH . f~ere CITHH-KBanpynonb-
HbiX B38HMOLieiicrBHii. . ~-:: •.. .' .. t.t' ~::~: - ··..: . ! . 
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Abdulv'agabova S.K. · 
.. P4 -· 6825 

·Ex~itation bf o+ ·States· in the:Two Nucleon 
·,.Transfer Reactions in Rare;:Earth Region· Nuclei 

. . '..L. ' ·• . • ... ~ . ' ~ - ::..' ,. 

Properties of Q ·excited. states, .generated by the 
. pair,· quadrupole and. spin-quadrupole·' interactions in the 
rare-earth reg iori nuclei, are 'studied. The .excitation 
Emergies for o+ staf_es, probabilities of EO·-and E2-:tran
sitions'and their. ratios· (Rasmussen parameter:X) are cal-

.culated as well as· the 'spectroscopic'factorsfor o+ state 
excitation in the two-nucleon transfer reactions. The cal 
culaticins for all the. nuclei ag'ree satisfactorily with 
experimental data taking into account.the spin-quadrupole 
interactions. · ; · ' · 

~! 

. Preprint. 'Joi~t Institute 'for Nuclear ·.Research. 
Dubna, 1972 · 
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H3BeCTHo·, ,'ITO H.3 peaKIUlH nepe.zta'IH .ztBYX HYKJiOHO 
Ba)KJ{yi<) HHfbopMaUHIO 0 eaoiieTBaX o+ ·Bo36y)f(,l{l 
B 'leTHO~'IeTHLix a'ro:MIIiolx JI.ztpax. B · eBJI3H 'e 3THM 3a 
3Ha'IHTeJlbHO . B03poeno 'IHeno 3K.enepHMeHTan1.HbiX J 
noeBJillleHHLIX Heene.ztoBaHHJIM Ha . .R.ztpa:X: H3 o6nacTH aJ. 
3eMenL. AHanH3Hpya 3KenepHMeHTanLHLie .ztaHHLie, 
HeKOTOpbie BbiBO,l{bl 0 THllaX 0 + • eoeTOJIHHii. HanpH 
,l{aHHbiX 0 HH3KORe)f(a~HX- -. 0+ ·B036y)f(,l{eHHbiX .eoeTOJIJ 
3eMeRbHOH o6naeTH H o6naeTH aKTHHH,l{OB MO>Ki!O eK; 
WHHeTBO H3 HHX He JIBRJIIOTeJI napHbiMH BH6paUH1fMH, 
3THX eoeTOJIHHii 3Ha'IHTenLHO MeHLWe BenH.'IHHLI 3Hepl 
211 • KpoMe Toro xapaKTep 3aeeneHH1f I eHnLHoe H per 

HHe B nepexo.l{Hoii o6naeTII H B o6naeTH e N' ~ 90-98, 
eoeTOJIHHH B {p;i) .H. ( t, p)' ·peaKUH1fX, Ji' KynoHOBeK 
3TH X JI.ztep npHBO,l{1fT K BbiBO.ztY, 'ITO 3TH eoeTOJIHHJI 3: 

' neKTHBH3HpOBaHLI. ~ . . 

. PoeT 'IRena '3Ken;J:.H_Me,TanLHLIX pa6o'i eTHMynHpi 
eKHe Heene.ztOBaHHJI 0 l7 . B036y)f(.l{eHHbiX - 0+ -ypol 

'(p,t)· H (t p) . . ··. .· ' ·· · ·. .· . 

· B li5l noKa3aHo, 'ITO B peaKUH1f~ ·nepe.ztatiH ,itsyx : 
ne)f(alllHe 0+ ·ypOBHH 6y.ztyT eHnLHee B036y)f(.l{aTi.eJI B J 

O,l{ll(l'laeTHtlHLie · 'KBa.ztpynonLHLie . MOMeHTbl . q v B6nH3: 
cf>epMH. HMeroT' O,l{HH 3HaK. TaKaH "BbleTpoeHHOeTL" HMI 

· aKTHHH.ztoB H B Ha'lane·pe.ztKo3eMenL'Hoiio6,r~aeTH/ A ~ 2~ 
eooTBeTeTBeHH.o/. Heene.ztoBaHHJI I 16/ JI.ztep. aKTHHH.zt 
3TO ·npe.zteKa3aHHe. Pe3ynLTaTLI paeqeTOB; npoBe~eJ 

, 3TOH pa60TLI, llOKalanH, 'ITO B MO,l{enH e napHbiMH H K 
~ eHnaMH MO)f(HO Ka'leeTBeHHO 06'bJieHHTb 3KenepHMeHT 

'3 
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lhae CTHO·, t{TO H-3 peaKuHH nepe.naqu .llBYX HyKn'oHOB MO)Kll<l nonyqHTb 
Ba)KHyJO HHdJopMal(HIO 0 CBOHCTBax o+ ·B036y)K,lleHHbiX COCTOJIHHH 
B tieTHO~tieTHbJX a'rOMHi.lx .R,llpax. B. CBJI3H c 3THM 3a nocne.nuee' BpeMJI 
3H~i'tiHTenLHo aoJpocno iJHcno JKcnepHMeHTanLHLix pa6oT /1-9.23/ ·, 

· nocB.RJI.(eHHLIX Hccne.noaaHH.RM ua.R.npax H3 o6nacTH aKTHml.noaH pe,llKHx 
3eMenL. AnanH3Hpy.R JKcnepHMeHTanLHLJe .naHHLte, MO)KHO c.nenaTL 
HCKOTOpbJe BbiBO,llbl 0 THITaX 0 + ·COCTOJIHHH. HanpHMep~ Ha OCHOBe 
,llaHHbiX 0 HH3Kone)Kall(HX-- 0+ •B036y)K,lleHHbDC .COCTOJIHHJIX Jl,llep pe,llKO· 
3CMCnbHOH o6nacTH H o6naCTH aKTHHH,llOB Mo)K}{o CKa3aTb, tiTO 6onL· 
WHHCTBO H3 HHX He .Rt:Jn.RIOTCJI napHbJMH BH6pal(HJIMH, Ta,K KaK 3HeprHJI. 
3THX COCTOJIHHH 3HatiHTenLHO MeHLWe BCnHtiHHbi JHepreTHtieCKOH)UenH 
2!!:. • KpoMe Toro xapaKTep JaceneHH.R / cunLuoe It peryn.11j;moe Jacene -· 

HHe B nepeXO,llHOH o6JiacTH H B o6nacTH c N ;, 90-98, 140-150/ o+ ·
c ocio.RHHii · 8 ( p; i) :u. · ( i, p) - peat<l(HJix' Ii' KynotloncK'oe ao3 6y)l(.ri.eime_ 
3TH X Jl,llep npHBO,llJIT K BbiBO.llY, tiTO 3TH COCTOJIHHJI 3HatiHTenLHO ·Kon· 

' neKTHBH3HponaHLI. . . . . . , 

. PoeT t~ircita JKcn~RI~eiJTMLHLIX pa6oT CTHMynHpoaa~TeopeTHtie;. 
CKHe HCCne,llOBaHHJI / 0 l7/ B036y)K,lleHHbiX. - 0+ ·ypOBHeH B .peaKI.(HJIX 

.--i ( p , t) 'H ( t p ) • • · . · ' · · . . ; ' • . . . • 

B 7l5f ITOKa3aHo, tiTO B peaKUHJIX nepe.natiH ,itayx HyKnOHOB HH3KO· 
. ne)Kall(He 0+ •YJJOBHH 6y,llyT CHJJbHee B036y)K,llaTLCJI B .R,llpax; y KOTOpbiX 
O,llliOtiacTJitiHble ~ Kna.npynonLHLie MOMCHTbl · q ~ a6nH3H · noae'pxiiocTJI · 
fl>epMH HMCIOT. O,llHH 3HaK. TaKaS "BLICTpoeHHOCTb" HMeeTCJI ·a o6nacTH 

· aKTHHH.llOB HBHat~ane·pe.nKo3eMenLiloiio6JiacTH/ A"" 235il A =ts0-160 
cooTBeTcTBeHH.o/. Hccne.noaaHHJI I J6/ .R,llep. aKTHHH.llOB no.nTaep.nHnH 
JTO ·npe.ncKaJauue. PeJynLTaTLI pact~eTim, npoae.neHHLixanTopaMH

. 3TOH pa60Tbl, ITOKa3anH, tiTO B MO,llenH C napHbiMH H KBa,llpynonLHbiMH 
; CHnaMH MO)KHO KatiCCTBCHHO 06'bJICHHTb 3KCnepHMeHTanLHble ,llaHHLie 
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0 · peaKLUIJIX nepe,I\a'tfH ABYX HyKnOHOB, HO ,I\n.ll nony'tfeHH.JI YAOBneTBOpH· 
TenbH'o.rp 'tfHCneHHOro cornaCHJI c 3KCnepHMeHTOM. 'HaAO Y'tfHTI,;IBaTI~ 

,, 
cnuH·KBa,I\pynonbHOe B3aHMOAeHCTBHe. 

· He~oTopbie BbiBOALI, CAenaHHLie IIa.ocHoBaHHH UHTHpoaaHHbiX pa6o.f, . 
no6yAHnH :Hac npoaecTH aHanorH'tfHOe uccneAoaa:Hue An.H .HAeppeAKOJe·. ' 
MenbHOH o6nacTH, "'TO H JIBHnocb nen·biO AaHHOH pa6oTbl. · . 

'·, 
. CneAyeT oTMeTHTL, "'TO :He~aaHo B /H/ Iia ocHoae MOAH!PnnupoaaH· 

.. HOro KBa,I\pynonbHOro B3aHMOAeHCTBHH 6blnH paCCMOTpeHbl HeKOTOpbie. 
_,. ..IIApa pe,I\K03eMenbHOH o6naCTK. 'Bbi6upa.ll An.ll Ka:>K,I\Oro .IIApa CBOIO 

OAHO"iaCTH'tfliYIO cxeMy H napaMeTpb(B3aHMOAeHCTBHH; aBTOpbl nony'tfHnH 

... 

p.11]l peJynLTaToa; cornacyiOiJiit:xc.H c 3KcnepuMeHTOM. · · 
B HaCTOJIIUeH pa6oTe .Bbl'tfHCneHbl 3H.eprHH H OCHOBHbie xapaKTepifc· 

THKH o+~coc.TOJIHHH; aepo.IITHOCTH' E2, EO -nepeXOAOB, napaMeTp Pac~
MycceHa'- X .. · H cneKTpOCKOITH'tfeCKHe !PaKTOpbl AnJI B036y:>K,I\eHHJI 0 +:. 
· cocT~JIHHH ~peaKUHJIX (p, t)u(t,p}-S/S

0 
I So- cneKTpocKonuqecKHHii!aK· 

Top· An.ll nepeAa'tfH B ocHOBHOe cocTOJIHHe KOHe'tfHoro .H)lpa/. OcHoBHbi~ 1 
4JopMynLI Teopu~ npu:BeAeHLI a. pa6oTe! 6/. ' · ·· 

':; l 

. · Pe3ynbTaTbl pac'tfeToa H oocylltneuHst 
. ~ ., 

't 

.. · Bc.11 H:ccneAyeMa.H ·o6nacTL 6Lma pa36HTa Ha TPH J~HLI/ A "" ISs,' 
A "" 165, A "" 173/, o6oe:ziHHJIIOIUHX .IIApa, KOTOpbie Mano OTnH'tfaiOTCH. 

no. MaccoaoMy qucny H :H:MeroT_ npu6nH3HTenLHo paBHLie 'aenH'tf~Hb; Ae
...,. _ 4JopMaUHH. OCHQBH}>I~ CQC:TOHHHH.llapaMeTpbi no;eHn~ana ~iAc.~~{?aKco·· 

.. ,. Ha B3J1Tbi·H3 /lB/.. · · . . , .·.· ·.· 
· · iioneAeHue cunoBLix napaMeTpoa ~J1.11 Kaa.ripynonLHLI~ · B: ciiuH· 

KBa,I\pynonbHbiX . B3aHMO,I\eHCTBHH · k . q H k t, COOTBeTCTBeHHO, 'onpe • 
Aen.IIJHlCb nq nono:>KemiiO H3BeCTHbiX H3 3KCnepHMeHTa HH:>KaHWHX' o+

, coc.TOHHHH. ITony'tfeHHbie JHa'tfeHHJI napaMeTpoa npeACTaaneHbi Fia plic.l. 

'" 
·--~4 

~ ~~ 

' ~~. KaK H B 'o6naCTH aKTHHHAOB ' /1 61, B paCCMa TpHaaeMOH o6naCTH JI,I\ep 
pa36poc JHa'tfeHHH. k 9 . 6oni.me no cpaaHeHHJO c pa36poco:M JH~'tfeHHH ·· 

··. 

k t H He MomeT 6biTb 'onucaH HHKaK.~MH npOCTbiMH :c-remiHHbiMH·3aBH· 
C~MOCTJIMH OT MaCCOBOr_o 'tfHCna, B TO BpeMJI KaKTeopeTH'tfeCKH 3H<l'tfe· ·!. 
HHJI napaM{:npa k t AOCTaTO'tfHo xopomo onucLIBaiOT,C.II 4J9p:Mynou: · • 

6 -4 ' 
k t = 65 ·10 A [ Maa ] . /1/ ·, 

: 

.· 

4 
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PeJynLTaTLI pac'tfe1 
B Ta6nu.ne l. ITpuBeAei 
JHaiieHHJIX · n'apa:MeTpo:B: 
MeHTanbHOH. 3Heprim HI 
HH.JIX k t · H k q·, ,I\aHHbiX 
JynLTaTLI An..ll Tpex /c; 
0+ ·COCTO.JIHHH. llpH Bbl 
J4J4JeKTHBHbiX 3ap.H,I\OB ·,n 

"* " 

·. KpaTKO o6cyAHMno; 
· Kaf< BHAHO.H3 'Ta6nl 

cun npHBOAHT :K JaBbiWt 
ne pa.oro B03 6y)I(AeHHoro 
eTCH npu 3HeprHJIX, . 61 
2!:!. ; CooTBeTCTBYIOIUH~ 

HOM BBe,I\eHHH KBa,I\pync 
CTH'tfb cornaCHJI C JKCIT 
CTOJIHHJI YAOBneTBOpHTe; 
B (E2) H cneKTpocKon 

COCTOJIHHJI onycKaiOTCJI I 
Bo :Bcex paccMoTp€n 

me OAHO'tfaCTH'tfHOH oneJ 
B pa6oTe /19/ An.H g.ziep 
0+ ·Bo36y)I(AeHHhiX COC; 

An.ll. aepo.HTHOCTH EO ~n 
C yMeHLmeHHeM ; B(E 

B3aHMOAeHcTBH.II/ yMeHb 
"'TO_ C yaenH'tfeHHeM 34J4JE 
maeTc.H. 

·c poe ToM ··3Hepruu 
napHLix au6pauuu~ a ann~ 
JIHHJI na,I\aeT. 3To CBJI3ll 
HHTep4JepHpyiOT. C napHl 
3Ha'tfeHHJI p(EO},B(E2)u c 
· X · Kone.6neTc.H :B mupm 
HHJI BenH'tfHH, He npeBbiil 



yqeHHH y~oBn~TBOpH· 
roM· ua~o y'IHT:biBa Th . 

UHTHpOBaHHbiX pa60T, 
ue ~nH H~ep peAK03e·. 
>a6oTLI.· . 
HOB{i ~{O~HciJHUHPOBaH
:cMOTpeHLI· HeKOTOpb~e: 
Ka>K~OrO H~pa CBOIO . : 

'BHii,'aBTOpbl nony'IHnH · 
TOM. -~ -· 

ICHOBHLie xapaK'repHC·. 
lo~oB, napaMeTp Pac~· 
lJ,nHB036y~~eHHH 0 +:. 
KTpocKonuqecKnii ciJaK· 
wro H)J;pa/. OcHOB~LI~ \ 

.. , ,,·. -" 
HHH 

. ' ~ .. 

a TPH 30HLI /A "' 155_, 
Lie MaiiO OTnH'IaiOTCH. . . ; 

paBHbie BenH'IHHbl ~e
iHUHana By'~ca· CaKco ~ . 

. - .... ... ' ". . 
,' .·. 

;,zipynonLHLIX H _cnu~
oo'rBeicTBeHHO, ~npe
MeHTa HH>Kaiiwu:X o+
:pe~cTa:BneHLI ua puc .1 .. , 
HBaeMOH o6naCTH H~ep 
:: pa36pocoM 3Hil;'le~mii · 
!MH 'c'rene.HHbiMH.;3aBH· 

I • 

,•> 

K Te-~peTH'Ie.CKH 3Hat{e • :;; . 
liD~,c.H ciJopMyno~: · · · ·· - •· 

., /1/ ~··· 

Pe3ynLTaTLI pacqe'roB H JKcnepuMeHTanLHLie ~aJIHLie cyMMHpoBaHLI · 
B Ta6nuu;e 1. IlpHBe~eHbl pe 3ynLTa Tbl ~BYX BapHaHTOB paC'IeTOB llpH 
3HaiteuuHx'napaMeTpo:B: ·/- -~ t=O H k'q coorBeTCTByeTJKcnepu
MeHTanLuoii .JHepr:HH HH~aiiwero o+ ·B036y)K~eHHH j II - npu 3Haqe
HHHX k t · ~ k q, ~aHHLix ua pac. 1. ,D;nH Ka>K~oro H.iPil:,' npuBe~eHLI pe-
3ynLTaTbl ~nH Tpex /cnyqaii I/ unu qeTLipex /cnyqaii .II/ .HH)Kaiiwu:ic 
0+ ·COCTOHHHH. IJpH Bbi'IHCneHHH HCllOnL30BanHCb cne~yiOIUHe 3Ha'leHHH 
JciJciJeKTHBHLIX JapH~OB ~nH BepoHTHOCTeii EO H. E2 ·nepexo~oB: · -. . . . . . .. . . ' ~-· 

e eft = 0,2- ~nH 0 EO -nepexo~OB 

e iff ·"" 0,3- ~nH E2 -nepexo~oB 

' 
KpaTKO o6cy~HM nony'leHHLie pe3ynLTaTLI. .. · 

/2/ 

' Ka¥ BH~HO H3 Ta6nHUbl l, y'leT TOnbKO napHbiX H KBa~pynonLHbiX 
cun npHBO~HT :K 3aBLIWeHHLIM 3Ha'leHHHM BLI'IHcneJIHLIX · BenH'IHH ~nH 
nepB_oro B036y~eHHOrOCOCTOHHHH. BTopoe o+ _.B036y~euue llOHBnH· 
eTCH npH JHeprHHX, 6onblliHX /HnH nopH~Ka/ JHepreTH'I~CKOH ~enH 
2 !:l • CooTBeTCTBYIOIUHM . BLI6opoM napaMeTpa k t npu o~HOBpeMen· 

. . . . 
HOM BBe~eHHH KBa~pynonLHbiX H CllHH·KBa~pynonLHbiX CHn MO)KHO ~o-
CTH'Ib cormicHH c JKcnepuMeHTOM.' ,D;nH nepBoro B036y~euuoro co
CTOHHHH y~OBneTBOpHTenLHO cornacyiOTCH C JKCnepHMeHTOM 3Ha'leHHH 
B (E2) · H cneKTpocKonuqecKHe ciJaKTopLI, a BTOPLie B036y)j(~euni.Ie 

COCTOHHHH onycKaiOTCH HH)Ke IUenH. 
Bo :Bcex paccMoTpeHHLIX H~pax 3Ha'leHHH p(EO) 3Ha'IHTenLuo MenL· 

we o.ziuoqacTH'IHOH oueHKH. Hau6onLwHe 3Ha'leHiiH p(EO) · H3Mepeu:bi 
B pa60Te /19/ ~nH H~ep 152Sm H l54Gd no OUeHKaM BpeMeHH)KHJiiH 
o+ ·B036y)K~eHHbiX COCTOHHHH. K CO>KaneHHIO,. TaKHX TO'IHb_IX oueuoK 
~nH. BepoHTHOCTH EO -nepexo~a o'leHL Mano. 

C yMenLweuueM B(E2)H p(EO) /npu BBe~eHHH cnun-KBa~pynonLnoro 
B3aHMo~eiicTBHH/ · yMeHLwaeTcH umipaMeTp X:· Pac'leTLI noKa3LIBaiOT, 
'ITO C yBenH'IeHHeM J<iJ<iJeKTHBHOrO 3apH~a Bemi'IHHa . ·X _cna6o yMeJIL• 
waeTcH. 

'C pOCTOM JHeprHH 0+ ·B036y~eHHll CHnLHO B03pacTaeT- ponL 
napHbiX BH6paUHH, a BnHHHHe CllHH·KBa~pynonLHLIX CHnHa TaKHe COCTO· 
HHHH na~aeT. 3TO CBH3aHO C · TeM, 'ITO CllHH·KBa~pynoi:n~Hbie CHnhi He 
Hlh'ep<IJepupyiOT C napHbiMH BH6paUHHMH •. B 3TOH o6iiaCTH 3HeprHH 
3Ha'leHHH p(E0),8(E2) H cneKTpOCKOTIH'IeCKHe ciJaKTOpbl ManLI, napaMeTp 
·X · Kone.6neTcH B wupoKux· npe~enax·. YMeCTHO OTMeTHTL, 'ITO Jnaqe
HHH BenH'IHH, He npeBLIWaiOIUHX 0,01, HOCHT. Ka'leCTBeHHbiH xapaKTep. 

5 
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)J;nx 60JlbWHHCTJJa paCCMOTpeHHbiX X,IJ;ep B pea.KD;HXX (p ,.t) H · (t,p) ·· 

nonyllfilOTCX ,!lOBOJlbHO 6nH3KHe OTHOlueHHX ciieKTpOCKOnHqecKHXI}Ja_KTO

poa':...,; S/.S o.·; . To.JlLKO ,IJ;JlX . X,IJ;ep, HaXO,IJ;XutHXC~ Ha rpaHHD;e 'o6JiaCTH 

"a&IcTpoeHHOCTH" KBa,D;pynon&HbiX MOMeHTOB, i}JaKTOPhl S(p,t) li S(t,p) 
Ja:MeTa·o oTnHllaroTcx. Ha p.Hc. 2 npHae~ea&i JaaHcHMocT& onloweaHx 

SIS
0 

,IJ;JlX (p,i) "li (t,p) · peaKUHH oT 3HeprHHBo36ym.D;eHH~BcJtyllae 
k t .= · 0 ,IJ;Jtx Jt,IJ;ep-. 164 Er if 1 72 Yb , Haxo.D;XIuHxcx, cooTBeTCTBeH-. . 

HO, B .cepe,D;HHe H Ha rpaHHUe o6naCTH."BbiCTpoeHHOCTH" KBa,D;pynon&

HblX MOMeHTOB. B OTHOWeHHH X,IJ;ep B ,D;pyroii rpaHHliHOH o6JtaCTH 

/ N ,; 88·90/ MO)KHO omH,IJ;aT& cymecTBeHHoro no,IJ;aanea~x celleHHH. 

(t;p) •peaKUHH no cpaBHeHHlO C CelleHI{eM (p,t), T.e. B03MO)I(Ha CH~:.·· 
iyaUHx, o6paTHaJi npe.D;&I.z\ymeii rpaHHliHOH o6nacTH. .. · 

· Cne,IJ;yeT oTMeTHT&, liTo .D;nx 'MHorHx x.D;ep .IJ;a)Ke .. c ylleToM cnHii· 

KBa,D;pynOJlbHOrO B3aHMO,IJ;eHCTBHH He y,IJ;aeT.CX nonyliHTb O,IJ;HOBpeMeHHO· 

ro' cornacHX 3HalleHHH S(p,t)l So H . S(t,p)ISo c ... 3KcnepHMeHTRJ,IbHblMH 

oTHoweHHXMH celleHHii o I o0 • 3To MomeT npoHcxo.D;HTb no cne.D;yroutHM 

npHliHHRM. 
Bo·nepa&Ix,. Ha.D;o HMeTb a BH.D;Y, liTO cpaaHeHHe aenHliHH S I S0 

c OTHOWeHHeM celleHHH 0 I 0 0 ,IJ;onycTHMO, ecnH npe,D;nonaraTb, liTO 

MeXaHH3M peaKUHH nepe,D;aliH ,IJ;BYX HYKJIOHOB XBJlXeTCX O,IJ;HOCTyneHlla·. 

TblM npoue·ccOM, XOTJI H He XCHO, HaCKOJlbKO cnpaBe,IJ;JlHBO TaKOe ynpo·. 

·IUeHHOe npe,D;CTRBJleHHe. . 
_ ·• KpoMe Taro, · npH: cpaaHeHHH JKcnepHMeHTa c TeopHeii· 6on&wyro_ 

pOJlL HrpaeT npaBHJlbHbiH Bbi6op napaMeTpOB ,IJ;ei}JopMaUHH, KOTOpble 

MOryT cyiUeCTBeHHO BJlH_XTb Ha B036y)K,IJ;eHH~· ._0+ - COCTOXHH; BleaK· 

UHJtx· (p, t) H (t, p) · liccne,IJ;oBaHHe, npoBe,IJ;eHHoe a pa6oT·e .. 
24 

, no-

KR3b1BaeT, ·.liTO a x.D;pax nepexo.D;Hoii o6nacTH oco6eHHO cHn&Hoe 3ace· 

· JteHHe . 0+-:-B.036y)K,IJ;eHHbiX COCTOXHHH B. peaKD;HJIX . nepe,D;aliH ~BYX 
HYKJlOHOB npOHCXO,IJ;HT B TeX· CJlyllaXX, KOr,IJ;a ,IJ;ei}JopMaUHX B036y)K,IJ;eHHO· 

ro.COCTOXHHX ,IJ;OllepHero x,npa COBna,IJ;aeT C ,IJ;ei}JopMaUHeH,OCHOBHOro 

cocTOJIHHJt MaTepHHcKoro Jt,IJ;pa. IIMeHHO JTHM o6'LxcHxeTcJt pa3JtHliHoe 

B036y)K,IJ;eHHe o+ ·COCTOXHHH, a TaK)Ke pa3nii'IHOe cpaBHHTeJlbHOe 

· noBe,IJ;eHHe celleHHH B peaKUHJIX (p,t) H (t,p) B TaKHX Jt,IJ;pax, KaK 

15°Sm H J:i 2 Sm • Pa3J1Hl1He paclleTHbiX H JKcnepHMeHTan&HbiX 3HalleHHii 

cneKTpOCKOnHlleCKHX. I}JaKTOpOB; B llaCTHOCTH, MO)KeT npOH.CXO,IJ;HTb 

_,H3•3R· Taro, liTO B TeopeTHlleCKHX. p_a.ClleTaX ,IJ;JlX ,IJ;RHHOH 30Hbl X,D;ep 

·. 6biJ1H HCnOJlb30BaHbi O,IJ;HHaKOBbie ,IJ;ei}JopMaUHH, liTO He COBCeM OTBellaeT 

peaJlbHOH · CHTyaUHH. . 
TaKHM ·o6pa3oM, aHanH3Hpyx JKcnepHMeHTan&H&Ie H TeopeTHllec:Ku·e 

·pe3yJlbTRTbim)(p,t)-H (t,p) ·peaKUHH~.MO)KHO CKa3aTb, liTO HH3KO· 

6 

nemamHe o+ ~Bo.36y)l( 
HBJlHioTCH. liHC~hiMH co 

metiHx. Mo,IJ;en& c KBa.r 

HO o6'LXCHHeT H3BeC1 

peaKuHxx. YlleT · cnHH 

. no He,IJ;ocTaTolleH. ,D;nn 

HHX BH,IJ;a ,IJ;BHmeHHH Hy: 

,IJ;aliH ,IJ;BYX HyKnOHOB, , 

· Horo nonx x,D;ep /oco6E 

B JaKmolleiiHe aB· 

MHOrOliHCJieHHble none: 

.CTaBJieHHe MaTepHaJIOE 

·I. J. V.Maher, J.R.Erskin/et, 
2. D. G. Fleming, C. Gunter eta 

Private Communication to J 

3. D.R.Bes, R.F.Casten, E.R.J 
, 4. R.Chapman, W.McLatchie a 

1
5. J.H.Bjerregaard, O.Ha.nseh, 
6. J.R.Maxwe/1, G.M.Reynolds 
7; Th. W,Eize, J.S.Boyno and J 
8. J. V.Maher, J.J.Kolata and 1-
9. · M. Oothoudt, N.M.Hintz and, 

.10. D.R.Bes and R.ABroglia. {IJ 

fl. O.Mikoshiba, R.K.Sheline et 
12. T.Kamuri and H. Yoshida. M 
13. R.J.Ascuitto and _B:StJrenser. 

14. C.K.A60y.Aeaza6oea, 
1971. . . 

15. S.K.Abdulvagabova, S.P.Iva1 
16. C.K.A6oyAea za6oea, 

· ·/7. W.l. van Rij, S.K.Kaahana. J 

18. JI.A.Ma.Aoe, B.T.Co/1• 
.M, 747/1971/. 

V.G.Soloviev,S.I.Fedotov.' 
19. N.Rud, G. T.Ewan eta/. Nuc, 
201H.H.llJtmoe. C6. "llpm 

M., 1971/, cmp. 141. 
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pea.KUHHX (p ,.t.hl · (t;p) . 
:TpOCKOllH'le CKHX <iJa.KTO. 
x Hi rpaHnue'o6nacTH 
~~KTopbi S(p~t) li . S(t,p) 
1aBHCHMOCTb OTHOllieHHH 
tH ao36ym.n.eHH~.B c.ityqae 
llluHXCH, COOTBeTCTBeH· 
oeHHOCTH" KBa,IJ,pynonb· 
oii . rpaHH'IHoii o6nacTH. 
ro no.n.aaneHHH ce'leHHii · 
I, t), T .e. B03MO>KHa CH':'~.· 

l.CTH. 
1 .n.ame. c yqeToM cnnH· 
toriy'IHTb O,IJ,HOBpeMeHHO. 
c. :)KCnepHMeHTaJibHbiMH 
lfCXO,IJ,HTb no cne,IJ,yiOlliHM 

IeHne aenH'IHH S I So 
:cnn npe.n.nonara Th, 'ITO 
IBJIHeTCH O,IJ,HOCTyneH'la·. 
npaae.n.nnao TaKoe ynpo· · 

ITa c Teopneii 6onhmyro 
B .z:te<lJopMaUHH, KOTOpbie 

. 0~ ·COCTOH_HH;J:?eaK:-
IIHOe B pa6oTe . • no 
'oco6eHHO cnnbHoe 3ace·. 
:aKUHHX nepe,IJ,a'IH .IJ.BYX 
~<iJopMaUHH B036y)I(JleHHO· 
.n.e<iJopMaUHeH.OCHOBHO~O 
[ 06'bHCHHeTCH pa3JIH'IHOe 
lflH'IHO.e. cpaBHHTeJibHOe 
,). B TaKHX H,IJ,paX, KaK 
:pHMeHTaJibHbiX 3.Ha~eHHH. 
rH, MOmeT. npOHCXO,IJ,HTb 
I( ,IJ,JIH ,IJ,aHHOH 30Hbl H,IJ,ep 
, 'ITO He'coaceM oTBe'la~T 

TinhH~Ie H TeopeTH'leci<iie 
<HO ·CKa3aTb, 'ITO HH3KO· 

nemalliHe o+ ·ao.36yiK,l(eHHble COCTOHHHH ,IJ,eclJopMHpOBaHHbiX H,IJ,ep He 
HBJIHKrfCH. 'IHCThiMH COCTOHHHHMH KaKoro~TO onpe.n.enemioro THna ,IJ,BU· 
meHnH. Mo,IJ,enb c KBa,IJ,pynonbHbiM B3anMoi.eiicTnneM.numl> Ka'lecTneH· 
HO 06'bHCHHeT H3BeCTHbie 3MllUpU'leCKUe ,IJ,aHHbie. 0 (p, t)- U (t,p) • . 
peaKUHHX. Y'leT cnnH-KBa,IJ,pynoJibHoro · B3aHMo.n.eiicTBHH Heo6xo,IJ,UM, 

. no ne,IJ,ocTaToqen. ,LI;nH :KomiqecTnennoro o6'bncnenHH KpoMe 'onpe.ziene
HHH BH,IJ,a ,IJ,BHmeUHH HY)KIIbl TO'lllble 3HaHUH 0 MexaHU3Me peaKUUH nepe· 
,IJ,a'IH ,IJ,Byx nyKnonon, a TaKme yToqnenue ,IJ,HHaMnKn caMocornacoaan· 
noro nonn H,IJ,ep I oco6enno ,IJ,JIH n.n.ep na rpannue nepexo,IJ,HbiX o6nacTeH:/. 

B 3aKnroqeune anTop BbipamaeT 6naro,IJ,apnocTb H.M.llHTOBY 3a 
MHOrO'IHCJieHHbie llOJie3Hbie o6cy~eHHH H C.ll.J1BaHOBOH • Ja npe,IJ,O· 
cTannenne MaTepnanon, neo6xo,IJ,HMbiX ,IJ,JIH lfHCJiennhiX paclfeTon: 
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