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1. 0AHa H3 TPYAHOCTeH nocTpOeHHR RAepHoro noTeH4Hana Ha 
OCHOBe 3HaHHR B3aHMOAeHCTBHR MemAY HyKnOHaMH COCTOHT B TOM, 
4TO nocneAHee H3BeCTHO TOnbKO AnR ceo6oAHblX HyKnOHOB B ea
KyyMe H B RAepHOH cpeAe MOmeT 6b1Tb cy111ecTBeHHO HHblM. no3TOMY 
npeACTaBnRIOT HHTepec 3KcnepHMeHTbl, H3 KOTOPblX MOmHO nony4HTb 
CBeAeHHR O B3aHMOAeHCTBHH MemAY OTAenbHblMH HyKnOHaMH B RApe. 
B 4aCTHOCTH, MOmHO omHAaTb nony4eHHR HH¢OpMa4HH 06 OAHOnHoH
HOH KOMnOHeHTe RAePHblX CHn B onblTaX no pacceRHHIO MeAneHHblX 
HeHTPOHOB RApaMH, KOrAa K s-pacceRHHIO A06aenReTCR He6onbwaR 
npHMeCb p -pacceRHHR 111• Aeno B TOM, 4TO, eo-nepBblX, OAHOnHOH
HblH o6MeH AaeT caMoe 6onbwoe B3aHMOAeHCTBHe MemAY napoH HyK
nOHOB Ha 6onbWHX paccTORHHRX /6onee -2 ¢M/ ,a, eo-BTOpblX,BKnaA 
ero B nonHoe B3aHMOAeHCTBHe paBeH Hyn10, ecnH HyKnOH o6MeHHBa
eTCR nHOHOM c CHCTeMOH cnapeHHblX HyKnOHOB /HMe10111eH HyneBOH 
cyMMapHblH CnHH/. B pe3ynbTaTe, ecnH cpaBHHBaTb aMnnHTYAbl pac
ceRHHR HeHTpOHOB Ha 4eTH0-4eTHOM RApe H RAPe, COAepma111eM Ha 
OAHH HyKnOH 6onbwe HnH MeHbWe, MomeT OKa3aTbCR, 4TO npH pa
eeHCTBe S -aMnnHTYA y 3THX COCeAHHX RAeP /TaKHe napbl MOmHO 
Bb16paTb no 3KCnepHMeHTanbHblM AaHHblM O s -pacceRHHH/ p -aMnnH
TYAbl Y HHX 3aMeTHO OTnH4alOTCR 3a C4eT OAHOnHOHHOro B3aHMOAeH
CTBHR HaneTa10111ero HeHTpOHa C He4eTHblM HyKnOHOM RApa. 3aMeTHM, 
4TO B CTOnKHOBeHHRX 4aCTH4 BblCOKHX 3HeprHH yme AaBHO, Ha4H
HaR C pa60Tbl ~ ~ OAHOnHOHHOe B3aHMOAeHCTBHe onpeAenReTCR KaK 
HaH6onee nepH¢epH4eCKOe, npORBnRIOL11eeCR B nap4HanbHblX BOnHaX 
c 6onbWHMH op6HTanbHblMH MOMeHTaMH. 

2. nepeble me onb1Tbl 11~ B KOTOpblX onpeAenRnHCb K03¢¢H4HeHTbl 
pa3nomeHHR AH¢¢epeH4HanbHOro Ce4eHHR pacceRHHR 

/1/ 

rAe 0 - yron pacceRHHR, noKa3anH, 4TO K03¢¢H4HeHTbl w l'npeA
CTaenRIOIIIHe co6oH YABOeHHble OTHOWeHHR aMnnHTYAbl p-pacceRHHR 
K aMnnHTYAe s-pacceRHHR, Y He4eTHblX RAeP In , J H Bi npH
MepHO Ha 20% OTnH4alOTCR OT W1 y npeHMYllleCTBeHHO 4eTH0-4eTHblX 
RAep /ecTeCTBeHHaR CMeCb H30Tonoe/ Cd, Te H Pb COOTBeTCTBeH
HO. B nocneAYIOllleH pa6oTe 131 6blna HCCneAOBaHa 4en04Ka H3 10 
3neMeHTOB, y KOTOpblX Ru , Pd , Cd , Sn H Te COAepmaT B OCHOB
HOM 4eTH0-4eTHble H30TOnbl, a Rh , Ag , In , Sb H J - TOnbKo 

He4eTH0-4eTHble. Pe3ynbTaTbl noKa3aHbl Ha pHC. 1 , rAe B 3aBHCHMOCTH 
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PHC. 1 • 3KcnepHMeHTaJibHble 3Ha-
qemffi w/E wu1 np;ep Ru, 
Pd , Cd , Sn , Te / cBeTJib1e 
TO'IKH/ H Rh , Ag , In , Sb , J 
/ TeMHb1e TO'IKH/. 

Ta6Jim~a 

l130TOII 06or~eHHe Macca 
/ %/ /r/ 

116 97,8 254,3 
117 92,8 171, 9 
118 98,4 138,1 
119 88,8 94,9 
120 97, 1 207,5 
122 95,9 136,0 
124 97,0 216,3 
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PHC. 2. 3KcnepHMeHTaJibHbJe 3Ha
tJeHHH w1/ E p;JIH tJeTHbJX /cBeT
Jible TO'IKH/ H HetJeTHblX / TeMHbJe 
TO'IKH/ H30TOIIOB OJIOBa. 

OT cpe,QHero Maccoeoro 4Mcna A 
,QaHw 3KcnepMMeHTaJlbHWe eenv1-
4MHW wl / E, RBJlRIO~MeCR npov13-
BO,QHWMM JlMHeAHWX ¢YHK~MA, onv1-
CblBalO~MX aaaMCMMOCTb w 1 OT 
3HeprMM E paccev1eaeMblX HelliTpo
HOB BnJlOTb ,QO E : .60 K38. KaK 
BM,QHO M3 PMCYHKa, MMeeTCR CMC
TeMaTM4eCKOe, XOTR M He6onb
woe, npeab1WeHMe w 1 y Z -He-
4eTHwx R,Qep no cpaaHeHMIO c co
ce,QHMMM 4eTH0-4eTHWMM, M 3TO 
Bbl3 Ba HO MMeHHO p -aMnJlMTY ,QaMM, 
noCKOJlbKy s -aMnilMTY,Qbl y COOT-
BeTCTBylO~MX nap 3JleMeHTOB npaK
TM4eCKM paBHW /CM. no,Qp06HwA 
aHaJlM3 B / 3 / /. 

3. B HaCTOR~eA pa6oTe C nOMO~blO TOA me MeTO,QMKM, 4TO M 
e 11•31, C MCnOJlb30BaHMeM MeTO,Qa apeMeHM nponeTa Ha ny4Ke peaK
Topa H6P-30 6wnM M3MepeHW MHTeHCMBHOCTM HeATpOHOB, paccevtaae
M~X Ha yrnw 45, 90 M 135 ° R,QpaMM M30TOnOB OJlOBa. HcnOJlb30Ba
JlMCb nnOCKMe MeTaJ1JlM4eCKMe o6pa3~W ,QMaMeTpOM OKOJlO 10 CM, 060-
ra~eHMe M Macca KOTopwx npv1ee,QeH~ a Ta6nv1~e. B 11 3HepreTM4e-
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CKMX MHTepeanax AO 60 K3B 6~JlM onpe,QeJleH~ K03¢¢v14MeHT~ w 1 
M W2 paanomeHMR /1/ M MeTOAOM HaMMeHbWMX KBa,QpaTOB - napaMeT
p~ w1/ E. nocne,QHMe pe3yJlbTaT~ M306pameH~ Ha pMc.2, M3 KOTO
poro CJle,QYeT, 4TO B npOTMBononomHOCTb R,QpaM C He4eTH~M npOTO
HOM w l y M30TOnOB OJlOB'a C He4eTHblM HeATpOHOM B npe,Qenax owv1-
60K M3MepeHMA He Bbl,QeJleH~ no cpaBHeHMIO C w·1 y 4eTH0-4eTH~X 
M30TOnOB. To me caMoe OTHOCMTCR M K aMnJlMTy,Qe p -pacceRHMR, 
TaK KaK cornacHO ,QaHH~M M3 141 pa,QMYCbl s-pacceRHMR R' y 3TMX 
M30TOnOB B npe,Qenax ~6 % O,QMHaKOBW. 

4. HTaK,MMelOTCR OCHOBaHMR B~CKa3aTb npe,QnonomeHMe, 4TO BO 
B3aMMO,QeACTBMM HeATpOHOB C R,QpaMM cy~eCTByeT HeKOTOpaR oco6eH
HOCTb, 6naro,QapR KOTOpoA He4eTHWA npOTOH R,Qpa BHOCMT B p-pac
ceRHMe HeATpOHOB BKJlaA, npMMepHo ' Ha nopR,QOK 60JlbWMA, 4eM Kam
A~A M3 OCTaJlbH~X HYKJlOHOB R,Qpa /e~6poc w y Z-He4eTH~X R,Qep 
~10 %, a 4MCJ10 HYKJlOHOB B R,Qpax ~100/. He4e

1
THblA me HeATpOH R,Qpa

MMWeHM TaKMM caoAcTBOM He o6na,QaeT MJlM o6na,QaeT, HO a cy
~eCTBeHHO MeHbWeA CTeneHM. 

ECJlM 3Ta oco6eHHOCTb pacceRHMR ,QeACTBMTeJlbHO CBR3aHa C He-
4eTHblM HYKJlOHOM, TO pa3JlM4Me Mem,QY npOTOHOM M HeATpOHOM MOmHO 
060RCHMTb CJle,QylO~MM o6pa30M. XOTR Hae MHTepecyeT p -pacceRHMe 
HelliTpOHa Ha R,Qpe, HO BO B3aMMOAeACTBMM 3TOro HeATpoHa C oT
,QeJlbHblMM HYKJlOHaMM cy~eCTBeHHO TOJlbKO S -coCTORHMe, noKa 3Hep
rMR He npeB~CMT HeCKOJlbKMX ,QeCRTKOB M3B. no3TOMY B COOTBeTcT
BMM c npMH4MnOM naynM Ha HeATpOHe HeATpOH MOmeT paccevtBaTbCR 
TOJlbKO B CMHrJleTHOM cnMHOBOM COCTORHMM, TOr,Qa KaK Ha npOTOHe 
npOMCXO,QMT M CMHrJleTHOe, M TpMnJleTHOe pacceRHMe. TaKMM o6pa3oM, 
npM paeeHCTBe aMnJlMTYA 3TMX Tpex BM,QOB pacceRHMR M npM OTCyT
CTBMM nOJ1RPM3a4MM pacceRHMe Ha He4eTHOM HeATpOHe ,QOJlmHO 6WTb 
B4eTBepo cna6ee pacceRHMR Ha He4eTHOM npoTOHe, TaK KaK CTa
TMCTM4eCKMA sec CMHrJleTHOro COCTORHMR paeeH 1/4, a TpMnneTHO
ro - 3/4 /3aMeTMM, 4TO ce4eHMR pacceRHMR n-n M n-p Ha cao-
60,QHWX 4acTM4ax B 3TOM CJly4ae paBH~ v13-3a TOm,QeCTBeHHOCTM ABYX 
HeATpOHOB/. 

npvtBe,QeHHOe paccym,QeHMe 4eJ1MKOM cnpaBe,QJlMBO, eCJlM aMnJlMTy
,Qa ,Q06aB04HOro pacceRHMR nopom,QaeTCR 0,QHOnMOHHWM o6MeHOM. He
aaBMCMMO OT Tvtna HYKJlOHa-paccevtBaTeJlR COOTBeTCTBYIO~MA noTeH-
4MaJ1 ,QJlR S-cocTORHMR MMeeT BMA 

-Kr 
V(r)=V0 e /K r /2/ 

B CMHrJleTHOM COCTORHMM M 

3 3 -KJ V(r) = V0 [l+S12(1+ - +---r-T)]e. Kr 
Kr K r 

/3/ 
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B TpHnneTHOM COCTO.RHHH, rAe r - paccTO.RHHe MemAY CTanKHBaO~H
MHC.R 4acTH4aMH, K ,:;, , 0, 7 4>M-l, Vo = -11 M3B, a S12 - aaeHc.R~HH 
OT yrnoe onepaTop TeH30PH~X CHn. Ha 4>opMyn /2/ H /3/ BHAHO, 
4TO 4eHTpanbH~e noTeH4Han~ OAHHaKOB~, a A06aeneHHe TeH30pHoro 
noTeH4Hana, KaK H3BeCTHO /CM. , HanpHMep, 15 ,61 /, cna6o BnH.ReT 
Ha pacce.RHHe HyKnOHOB npH HH3KHX 3HeprH.RX. no3TOMy MOmHO O~H
AaTb, 4TO aMnnHTYA~, COOTBeTCTBYO~He 3THM noTeH4HanaM, HMeOT 
6nH3KHe 3Ha4eHH.R. 

3aMeTHM, HaKOHe4, 4TO An.A nony4eHH.R CKOnbKO-HH6YAb KOnH-
4eCTBeHHO peanbHOH A06aBKH K noTeH4Hany 4eTH0-4eTHOro .RApa 
AOnonHHTenbHblH noTeH4Han, o6.R3aHHblH He4eTHOMy HYKnOHY, B 4acT
HOCTH noTeH4Han~ /2/ H /3/, He06XOAHMO "pa3Ma3aTb 11 no 061>eMy 
.RApa, HCnonb3Y.R npH 3TOM eonHoeyo ¢yHK4HO He4eTHOro HyKnOHa. 
H TOT ¢a KT, 4TO HeHTPOHbl y .RAep 117Sn H 119 Sn HaXOA.RTC.R Ha 
s 1/2 -op6HTe, a npOTOH~ y z -He4eTH~X .RAeP Ha op6HTax P112 ' 
d5/2, g7/2 H g9 /2 ' TaKme MomeT BnH.RTb Ha peaynbTaT~, npHBeAeH
H~e Ha PHC. 1 H ~-

ABTOp~ 6naroAaPH~ A.A.nowKapeey aa 6onbwyo noMo~b e pa6oTe. 
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A.rreK.CaH,D;pOB JO.A. a AP· 0 BJUUIHHH HetieTHOI'O 
HYKJIOHa .RApa-,MHmeHH Ha p -pacce.RHHe HeHTpOHOB 

P3-81-432 

lfaMepeHbJ OTHOmeHH.R aMilJIHTYA P- H s -pacce.RHHff HeHTpOHOB 
C :rnepI'H.RMH OT I AO 60 K9B Ha H90TOIIaX onoBa-116' -11 7' -118' 
-119,-120, -122 H -124. B saBHCHMOCTH OT A Bee OTHOmeHH.R no
xaTC.R Ha OAHY rnaAKYJO KPHBYJO. PeaynbTaTbl cpaBHHBaIOTC.R C Haon~
AaBIJIHMHC.R paHee BblopocaMH TaKHX OTHomeHHH An.fl P.RAa z -HetieTHblX 
JIAep. Ooc'Y'K,Il;aeTCJI BOSMOXHOCTb npOJIBJleHH.R B 9TOM OAHOilHOHHOI'O 
OoMeHa MexAY HaneTaIO~M HeHTPOHOM H HetieTHbJM IIPOTOHOM JIApa-
MHmeHH. 

PaooTa BbIIIOnHeHa B flaoopaTOpHH HeHTpOHHOft !pHSHKH Olliilf. 
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Coo&leHHe O6i.eAMHeHHOrO HHCTHTyTa RAePHWX HCcneA()■aHH~. ,Qy6Ha 1981 

Alexandrov Yu.A. et al. On the Effect of Odd P3-8I-432 
Nucleon of the Target-Nucleus on Neutron p -Scattering 

The relations of neutron p-and s -scattering amplitudes 
on 116, 117, 118, 119, 120, 122 and 124 tin isotopes are mea
sured in the I upto 60 keY energy range. All the relations lie 
on one smooth curve with respect to A. The x:esJ lt§ are compared 
wi,th earlier o'bserved jumps of such relations for a number o 
odd Z-nucle,i. A possibility of appearing here one-pion ex
change between an incident neutron and odd p'rofon of target
nucleus is d 'iscussed. 

The ~investigation has been perform.ed at the Laboratory 
of Neutron Physics, JINR, 
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