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l. BBeneHl1e 

COBMeCTHM~ aHa~l13 Heynpyroro paCCeRHl1H npOTOHOB ~ He~TpOHOB HH3

KHX 3Heprl1~ Ha O,q,HOM l1 TOM ~S ~e ,q,aeT B03MO~HOCTb ~3B~eKaTb l1H~Op

MaQl1ID 06 l130Cnl1HOBOA CTpYKType Heynpyr~x nepexo,q,oB B ~pax. CT8HAapT
I~~ no,q,xo,q, K pemeHHID 3TO~ np06neMH OCHOB8H Ha ~cnO~b30B8H~~ MaKpo

CKOnl1~eCKOro MeTo,n,a CBH38HHMX KaHa~OB (MCK), KOTOPOMY npl1c~ PHA He
,q,OCTSTKOB: 60nbmoe ~l1C~O cB060,q,~x nap8MeTpoB, He~eT 3~eKToB 8HTl1

Cl1MMeTpl13aQl1~, OTCYTCTBie CBH311 c nO~YMl1Kpocl(Onl1~eCKMMI1 HAepHbM1: 

Mo,q,e~iMl1. B pa60Tax/1,2 Ha OCHOBS nO~~K~ocKon~ecKoro nOAxo,q,a 
(IlMm 3-5/ K OmICaHl1ID B3aHMo,q,ettcTBl1H HYK~OHOB 11 o/. -~aCTl1U Hl13Kl1X 

3HeprHR c HAPaMM pa3Bl1T nO~YMHKpOCKOnl1~eCKHR MCK, cBo60~R OT YKa38H
HNX He,q,ocTaTKoB.B ~OpM~1l13Me nO~YMl1KpoCKOnl1~eCKOro MCK OnTl1~eCKl1e 

nOTeHQHan~ (OIT) H ~OpM~KTOp~ HeynpyPHX nepeXO,q,OB B 38MKHyTOR ~OpMe 

BHp8mBDTCR ~epe3 3~eKTHBHHe HYKnOH-HYKnOHH~e Cl1n~, nnOTHOCTb pacnpe
ABlleHRH Be~eCTBa B RApe H nepeXO,q,H~e n~OTHOCTl1. 06MeHHMe HYK~OH

HyK~OHH~e KOppenHQl1H ~HT~BaIDTCH B ~OKanbHOM np~6~I1~eHl1l1 ~PManl13Ma 

M8Tpl1UM nnOTHOCTl1. 

B HaCTO~eR pa60Te npe,q,CTa~eH H30TOnHQeCKl1R ,40PM8~l13M ITMIT(n.2), 

npOTOHH~e l1 HeUTpOHHYe ~OPM~KTOp~ Heynpyrl1X nepeXO,q,OB B~p8MeHH ~e

pes npOTOHHHe H HeRTpOHHHe nepeXO~HHe nrrOTHOCTl1. ITpoBeAeH~ B~C~e

HHH yr~oBNX pacnp~Ae~eHl1R npOTOHOB H HeRTpOHOB' C 3Heprl1eR 24,0 M3B, 
ynpyro'R Heynpyro pacceHHHux'HAPOM 116sn, l1 no~~eHa npl1 cp8BHeHl1l1 

c 3KCnepKMeHT8nbHHMM AaHHNMH HH~OPMaul1H O pa3~l1Ql1RX B npOTOHHNX l1 
HeRTpOHHYX nepexo,q,H~ nnOTHOCTHX (n.31. B SaKnIDQeHl1H C~pMy~l1pOB8H~ 

OCHOBH~e pe3Y~bTaTN H B~BO~ pa60~. 

2. ~OJJM8lIH3M no,nxo,na 

PaCCMOTpKM B38l1Mo,q,eAcTBl1e HyK~oHa C ~eTHO-~eTHMM ~pOM-MHmeHbID. 

npe,q,no~8raH B03MO~HHM onHC8HHe H~Hl1X B036~eHHYX COCTOHHHR flAPS
MHmeHH B paMKax BH6paQHOHHOR Mo,q,enH, Hcno~b3yeM AnH Qe~eCTBeHHoR/~ac7 

TH OIT H ~p~KTOPOB Heynpyrux nepexo,q,OB BHp8meHHH, no~e~e B 1,5. 
~H· Toro QT06y B HBHOM BH,q,e yqecTb pa3nHQHH B npOTOHHHX H HeRTpOHHHX 

nepBXO~ n~OTHOCTRX, nepeR,q,eM K H30CnHHOBOMY npe,q,CT8aneHHID. B PB8Y~b

TaTe 6YAell! HMeT b 
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2m2. ik (r) [ E - U~o(r) .1.(1+ 1: .)V (r)]
o~ 2 Z~ c7 (6) 

S'o(r) = 'pp(r) + fn(r) , 

.f;. (r) ='pp).(r) + Pn.i\(r), 

~i (r) mi/ko i (r) h2 
(i=p,n) • 

BtI!0PMYJI8X (1)-(6) Uio(r), fD.(r), F i .À .- COOTaeTCTBeHHO 
1 À2(r) 

npOTOHH~e (He"TpOHH~e) Be~eCTBeHH~e ~8CTH on H ~pM~KTOpN HeynpyrHx 

nepexonoa nepaor-o JIt BTOpOI'O nOpH.o.K8. Ilapaaerp "d" X8p8KTepH3yeT 

nJIOTHOCTHYID 38BHCHMOCTb 3~KTHBHNX HYKJIOH-HYKJIOHHNX CHJI, fi,AOO(r,s)

À - KOMnOHeHTbI npOTOHHOA (HeATpoHHOti) M8TpHUbI nJIOTHOCTH .f (r, r+s) 
yqHT~B8~~eti BKJIa.o. B on H ~pM~KTOp~ HeynpYI'JItX nepeXO.o.OB 06MeHHNX 

HYKJIOH-HYKJIOHHHX KOppeJIHUHA, 06YCJIOBJIeHH~X .o.eACTBHeM npHHQHn8 f1a.YJIH. 

UeHTp8JIbH8R ~8CTb 3~eKTHBHoro HYKJIOH-HYKJIOHHOI'O B3àHMo.o.eAcTBHH 

B 06~eM CJI~8e MO;,:eT 6~Tb 38rrnC8H8 B CJIe.o.~tl(eM BH)J.e: 

í .. ::1:, ... ... ~ ...., .... ~ } (7)
V(s,<J,'t')=v(s)l ab+~(~())+a 't"('t't') +á (J'C'«}Õ) ('te) • 

C D D E EHJIOBUe KOHCT8HT~ JIHHeAH~ COOTHOrneHHHMHVi p' Vi n' Vi p' Vi n 
CBH3aH~ C n8p8MeTp8MM ao,a~,a~,a~T. 

BUP:ieHHH (1)-(6) COBMeCTHO C CJltCTeMoA CBH38HHNX .o.H~epeHUH8JIbHNX 

Y~BHeHHA 1,6/ flBJIR~TCH OCHOBOA .o.JIH nOJIYMHKpOCKon~eCKOI'O 8H8JIH38 

3KcnepHMeHT8JIbHNX .o.8HHNX no p8cceHHHD c ~eTOM CJltJIbHOA CBfl3H K8H8JIOB 

c ueJIbD H3yqeHHH p83JIH~HA B npoToHHNX H HeATpoHHNX nepexo.o.HWx nJIOT

HOCTRX. B CBOD o~epe.o.b 3TH pa3JIH~HH OTpa~8IDT H30cnHHOB~ CTPYKTYPY 

HeynpYI'HX nepexo.o.OB B R.o.p8X. 
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PacceRH~e npOTOHOB (HeATpOHOB) H"3KHX 3HeprHA 06na~aeT pa3niQHo~77 qYBCTB~TenbHOCTbD K pacnpeAeneH~D npOTOHOB H HeATpOHOB B RAPSX . 
OOSTOMY HaH60~ee AOCTOBepHaR HH~pMa~"R 06 ~30onHHoBOA cTpYKType He
ynpyr~x nepexoAoB MOMeT 6~Tb ~3BneqeHa "PM oAHoBpeMeHHoM aHanH6e He
ynpyroro pacceRHHR npoToHoB ~ HeATpoHoB H8 OAHOM ~ TOM me ~e. OTMe
THM, qTO BnepB,e TaKoA 8HanH3 Ha nonYMHKpOCKOnKQeCKOA oCHOBe 6yn npo
BeAeH B pa60Te 8/, rAe"oAHaKo,on~caH~e 3KcnepHMeHTa~bHNX A8HHHX npo
BOA"nOCb B npH6n~aeH~~ nOKaHbHOA nnOTHOCT~ Teop~H RAepHoA MaTepHH 
6e3 yqeTa eHnbHoA CBR3~ KananOB. HeyqeT CBRSH KaHanOB MoneT npHBo~Tb 

K HCKaMeHHD HH~opMaUH~ o paSXHqHRX B npoToHHoA H HeATpOHHOR nepexoA
H&X nnOTHOCTflX. 

3. AHaHH3 3KcnepHMeHTanbHNX AaHHNX 

Op~MeHHM pa3B~TNR B npeA~eM pasAene ~pMan"SM K aHanK3Y ynpy
roro H Heynpyroro paceeRHHR npOTOHOB c sHepr~eA 24,5 MsB H HeATpoHOB 
c sHeprHeA 24,0 MsB H8 RAPe 116sn • ÔRCnepKMeHTanbHNe CeqeHHR ynpy
rorq.H Heynpyroro pacceRH~R npOTOHOB BS~T~, CQOTBeTCTBeHHO, M3 pa~ 

6o~9,10/, Ce~eHHR HeHTpOHOB _ H3/11 ,12/ . 
PaCCMOTpHM cxeMY paCqeTa. B KaqeCTSe He S8B~c~eA OT nnOTHOCTH
 

pacnpeAeneHHR Be~ecTaa B RAPe qaCTH 3~KTHBHHX HYKnOH-HYKHOHHHX CH~
 

HcnonbsyeM CHnN BK8bAepMYTa-lliMHAa/ 13/, ycnemHo npHMeHRBmHeCR ~IR onH

C8HHR ,cB060~oro NN- H ~~-p8cceRHHR, a TaKae KnaCTepH&X CBoRCTB
 
nerKHX RAep. ITnOTHOCTHOR qneH B 3~eKTHBHOM B38HMOAeRcTBHH B03bMeM
 

B cneAYD~eM BMAe: 

.. ... r + rI (" - .... (8)
V9(r,r l ) = df( ~2~-)O (r - rI). 

TaK~M 06paSOM, nOCTpOeHHHe 3~KTHBHNe HYKnOH-HYKnOHHHe CKXH 6~~
 

ycnemHO ~CnOnb30BaHH npK on~CaH~H ynpyroro ~ Heynpyíoro paC7eRHHR
npOTOHOB HH3KHX 3HeprHA Ha rpynne RAep B p8MK8X rrMTI 1,13-16 , a T8KMe
 
B eAHHOM ~onyMMKpOCKOnKQeCKOM 8HanH3e )~pyroro ,~,eynpyroro pacceR

HHR n~oToHoB li ol-tlaCTHU H8 R,D,pe-MHmeH~ 90zr • Ilapaxerp tia11
 , 

SHaqeHHR KOToporo HaXO~HnHCb ~s H8Hnyqmero .0nHCaHHR ynpyroro paceeR
HHR, OK8S8JIeR YHHBepCaJIbHHM napauerpoa, )!)IR 60JIbmoR rpynrrs anep 
(OT 20Ne ~o 208p b ) OTKXOHeHHe ero 3Ha'tleHHA OT cpeAHero SHaqeHMR 
He npeBNCHJIO 1B%. ª,~acTo~e~ pa60Te Hcnonb3yeTcR SHaqeHHe 

d • 750 M3B"qu6 114/" 
ThIOTHocTb pacnpe~eJIeHlIR npOTOHOB B R,Iij)e 116sn B03:DMSM·B iJ!oPMe!17/ : : 

2_c 2) (9)j'plr) =j'o (HCAl(r/c) 2) I (1+expt (r /z2J). 
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)],nR napauerpos co, c, z ~CnOJlb3yeM 3Hal.IeHHH nOJIYl.IeHHbIe ~3 aHaJIH3a
7ynpyroro pacceRHHH 3JIeKTpOHoB Ha 116sn II I: 

W=O,272, c=5 ,0624:', z=2,625rP. 

ilpeHe6peraR pa3JIH\.fi'IRMti B IreOMeTpHYI"npOTOHHoro ~ Hef1TpoHHoro pacnpe
AeJIeHYlH,)J,JIfl fn (r) 6y~eM ).{MeTb 

-Pn(r) = zN 
'pp(r). 

J\À(r) B. r d.pi.(r) (i=p,n) • (IO) 

ilpeAnOJIaraR KOJIJIeKT~BHbIH XapaKTep B036~eHHR HH*H~X COCTOHHtiH 12~7 

H I 3~7 B R~pe 116Sn ,~CnOJIb3yeM)J,JIR nepeXO~HbIX nJIOTHOCTeH MO
AeJIb Tacc~: 

'" À - 1 
1À ~ 

ITo ~opMYJIaM (1)-(6) C Hcnonb30BaH~eM (9)-(10) 6bIJIH paCCq~TaHbI Be~e

CTBeHHbIe l.IaeT~ Oil H ~pM$aKTOpbI Heynpyr~x nepeXO~OB nepBOrO nOpRAK8 
(XOpOlUHM npYl6nIDltem1eM ,IJ,JIR /2 ~ 7 H I 3 ~ 7 B 11 6 Sn RBJIReTCH oAHO(jlOHOH
HOe npH6JIH~eH~e) )J,JIR rrpOTOHOB C 3Hepr~eA 24,5 MsB ).{ He~TpOHOB C SHep
r~e« 24,0 MsB. 90CTPOeHHNe BeJI~q~HH KCnOJIb30B8RHCb Aanee B MOA~~~n).{
pOB8HHoA Bepc).{~ 17 rrporpaMMY Ecrs ~R p8eqeTa A~~petmHanbHHX ceqe
HH~ ynpyroro K Heynpyroro paCCeRHHH npOTOHOB H HeRTpOHOB Ha 116sn 
~ aHaJIH38 3KCnep~MeHTanb~X A~H~. B~~CneH~fl npOBOAHJI~Cb B TpeX
KaHaJIbHOM npH6JI~JIteH).{H ( Io~ 7-12~ I 13~ 7 ) nOJIYMYlKpOCKOrrnqeCKOrO-1>" 

MCR. 
B onT~KO-MOAeXbHOM aManHse ynpyroro pacceRH~R nOM~MO B~eCTBeHHoA 

qaCTYI 00 He06xOAKMO Ta~e yqYlTbIB8Tb cn).{H-op6~TaJIb~A nOTeH~H8JI ~ nOTeH
~).{aJI nornomeaaa. ,lI,1rH STHX KOMnOHeHT orr HCnOJIbSOB8JI~Cb npennacaaan on
THqeCjOH MO,eJIH B cnyqae npOTOHOB~ HeATpOHOB COOTBeTCTBeHHo HS 
pa60T 10,11 • B HaCTo~eA pa60Te Bce napaMeTpbI 00, sa HCKJI~qeH~eM 
napaaerpoa W H W ,6bIJm cIMKc~poBaHN. Ilapaaerps W ~ W napsaposas s 
.n~Cb np~ On~CaHHH 3KCnepHMeHTanbHNX yrJI~BHX paCnpeAeJIe~~~)Y1 HX 3Haqe
HHi B ~e~JIbTaTe HeCKOJIbKO OTJI~qaDTCfl OT SHaqeHHA napaMeTpOB W ~ W, 
~3 ro, I . 3HaqeHHR napaxerpoa orr, acnoxsaoaaanse B TpeXKa.H8JIbHOM s 

pacvere , npHBeAeHbI B Ta6Jr~e. Ilapaaerpu Bi À (À =2 , 3) ,BxOA~~e 

B (10), Haxo~~n).{Cb ~3 OnT~M8JIbHOrO orrncaH~H yrJIOB~ pacnpeAeJIeHHA 
HeynpyropacceHHHhIX npOTOHOB H HeRTpOHOB. 

PeSYJIbTaThI B~Y1CJIeH~A no orrncaHHO~ exeMe B paMK8X nonYMHKpOCKO
nHl.IeCKOrO MCR CeqeHHA ynpyroro ~ Heynpyroro pacceRH~H npOTOHon c 
sHeprHeA 24,5 MsB H He~TpOHOB C 3HeprHeA 24,0 MsB Ha RApe 116sn 
npKBeAeHbI Ha p).{c.I-4 BMeCTe c 3Kcnep~MeHT8JIbH~~ AaHHHMH. 06cYAHM 
peSYJIbTaThI' pacuera I o~ 7 . 113 pac , I H 2 MOJltHO BHAeTb, qTO nonyue
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Ta6JIJ.fga PHc.2. To Me, ~TO H Ha pJ.fc.I,~ 
it 

~JIR HeflTpOHOB c sHeprHefl 
!

' N
 w, MsB
 ws,MsB
 r w ' cf>
 a w ' cp
 Vso ,M3B
 r 50' <P
 asa' cp
 

p
 1,9'7
 7,44
 1,33
 0,65
 6,10
 r,13
 0,75
 

n
 1,91
 4,46
 1,30
 0,63
 6,20
 r,or
 0,75
 

~.
 
24 MsB. 

~ 

lO' 

(~ \ 'r 
lO' 

lOs 

30 60 90 120 8.rpall.rl 

l10 

-~~~ 

10
 

30 60 90 120 8,rpaa
 PHc.3. CeqeHHfi Heynpyroro pac
ceRHHR npoToHoB c 3HeprMeR 
24,5 M3B (HK&HfiR qaCTb pHCyHKa) 
H HeRTpOHOB c 3HeprHeR 24 M3BPHC. r. 

. (BepxHfifi qaCTb pHcyHKa) Ha ~e
C8Q8HHR ynpyroro pacceHHHR npOTOHOB c 3HeprKeR 24,5 M3B 

116sn C B036~eHMeM COCTORHHfi
Ha RAPe 116sn ,BJiqHCJIeKHHe B I1MfI: CMomH8R KpHB8JI - pacuer 

'}
 
12~ 7 (Ex .1293 R3B), SYtlHC

6es yq~'1'8 CBR3H K8H8JIOB, MTpMXOBaR - e yqe'i'OM CBR3M K8HaJlOB 
JIeHHHe B fIMCK c yqeToM CBR3MI o ~ 7- /2 ~ 7~ /3 ~ 7; TOqKH - 3KenepHUeRTaJIbHLIe A8HHHe. 
K8H8JIOB Io~~/2~l-'-b~ 1; 

.. O,13, B .. 0,145,Bp 2 n 2 
= 0,14, B .. 0,18 ;Bp 3 n 3 

TOqKH - 3KCnepHMeHT8JIbHHe ~aH-
30 60 90 120 8,fllIa 

mie. 
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no , B tIeJIOM, xopomee OI1YiCaHYie ynpyroro pacceaaaa rrpOTOHOB Yi HettTpoHOB 

Ha O~HOM Yi TOM ~e H~e-MYiilleHH C O~HY.M Yi TeM *e 3~eKTHBH~M HYKJIOH

HYKJIOHHMM B3aHMO~~HCTBHeM, 3aBHC~HM OT nnOTHOCTH pacrrpe~eJIeHHH Beme

CTBa B H~pe. B OTJIYiqHe OT onTHKO-MO~eJIbHOrO CT8H~8pTHoro p8CqeT8 B 

HaCTOH~eM nOJIYMYiKpOCKOnYiqeCKOM paCqeTe OTCYTCTBymT illeCTb CBo6o~HX 

napauerpoa (no TpH napaaerpa BeU\eCTBeHHOM 1.!aCTH orr ~JIH npOTOHOB H 

HeMTpOHOB). ~OCTYirHYToe KaqeCTBO OnYiCaHHH 3KcrrepHMeHTaJIbHMX CeqeHHM 

ynpyroro pacceRHMH CBH~eTeJIhCTByeT O TOM, qTO rrOJIYMHKpOCKOnMqeCKHe 

pacneru anexnartro BocnpoM3BO~RT KaK M30CKaJIflpHy!o, TaK H M30BeKTopHYIO 

qaCTh OIT. OTMeTMM, qTO BKJIIDqeHMe CBH3M KaHaJIOB (cp.cnJIOillHble H illTpK

xosae xpasue na pMC .'1 Yi pac . 2) npHBO~HT K 3aMeTHOMY YJIyqilleHHIO K8't1e

CTBa OrrYiCaHHH 3KcnepHMeHTaJIbHblX ~aHHblX. ~aJIbHe«mee YJIyqmeHHe COrJIaCHR 

c sKcnepMMeHTaJIbHhIMM yrJIOBblMH pacnpeneneaamer nOJIYMytKpoCIWrnflIeCKMX 

paCqeTOB MOlKeT 6b1Tb TaK~e ~OCTYi~HYTO rrYTeM BapbMpoB8HHH "reOMeTpMtre

CKMX" napaMeTpOB nOTeHI4Yi8JIOB nOrJIO~eHMH Yi Bbl60pa P8SJIHqHMX SHa'tleHH~ 

napaMeTpa "d" ~JIfl npOTOHOD M He~TpoHoB. 

I 2~7 , Ey =12 93 .I\ s B • ltb pHc.3 MOJKHO BI1~eTb, qTO B QeJIOM 

nOJIyqeHo Y~OBJIeTBOpHTeJIbHOe onMcaHHe Ce1.!eHHA Heyrrpyroro pacceRHHR 

c B036~~eHHeM COCTOHHHH 12~7. 3HaqeHHe 8 p 2=O, 13 Bcero H8 10% 

OTJIHQaeTCR OT 3HaqeHHR napaMe~a B2 ,H3BJIeqeHHOrO H3 aHaJIHaa KYJIO~ 

HoÉcKoro B036~eHHH 116Sn 8/. HacTo~HA rrOJIYMHKpOCKOnR1.!eCKHii\ 

aH8JIHa naer SHaqeHHe 8n2/Bp2 / 1 • 3TOT BblBOA cor-nacyercs c BblBO-
AaMH, nOJIyqeHHblMH B pa6oTax/I9,I2/. 13~/, E y = 2 2 6 6 K3B • Y1 B 

3TOM CJIyqae Ha pHc.4 MOJKHO BH~eTb, B I4eJIOM, y~OBJIeTBOp~TeJIbHOe Bocnpo

HaBeAeHHe nOJIYMHKpoCKOrrHqeCKKMH paCqeT8MM 3KcnepHMeHTaJIhH~ yrJIOB~X 

pacnpeAeJIeHHii\ HeynpyropacceHHH~x rrpOTOHOB H HeATpOHOB. TaK ~e, K8K H 

AJIH COCTOHHHj ) 2t7, 8 /8 > 1 • AHIlJIOrHqHbltl peSYJIbT8T 6bL1I rrOJIY
qeH B pa60Te 10 B paMKa~ MeioAa HCK~eHHblX BOJIH. 

~30crrHHoBaH cTpyKTypa HeynpyrHx nepexoAoB B ~pax 06b11.!HO xapaK
À+2drrepaayerca OTHomeHHeM H IM, B KOTOpOM M. = S o . (r) r . n p ~ J ~ 

B CTaHAapTHott KOJIJIeKTHBHoii\ MO~eJIH M /M =N/Z • HaCTo~Htt aRaJIHa n p 
naer AJIH COCTOHHHtt !2~ '; H 13~ 7 B 116Sn COOTHOmeHHe r4 >N/Z • 

n /Mp 
3To COOTHOmeHHe COOTBeTcTByeT rrpe,CTiBJIeHHHM MOAeJIH 3~eKTHBHOrO 

aapRAa/I 9/. 3aMeTHM, qTO B pa60Te 20 rrpOBO,IJ,HJICH 8.H8JIH3 Heyrrpyroro 

pacceHHHH npOTOHOB C 3HeprHeA 25 MaB Ha HApe-MHmeHH 116sn B paMKax 

M8KpOCKOITHqeCKOrO MeTOAa HCKaMeHHMX' BOJIH. ~R nap8MeTpOB AHH8MHqeCKOA 

Ae~pMaUHH B CJIyqae B036~AeHHR COCTOHHHtl 12~7 H 13~7 6b1JIH nOJIyqe

H~, COOTBeTCTBeHHO, aHaQeHHH 6 2 = 0,134 li 8 = 0,150. YqHTblBaH, qTO
3 

3TH napaMeTpbl CBR3aHbI C nepeXOAHblMH nOTeHI4HaJI8MH. a napaMeTpbl AHHaMH

qeCKO~ Ae~pMaUHH B ITMIT - C nepaXO~HHMH ITJlOTHOCTflMH, a Ta~e 6ÓJIbmyD 

qYBcTBHTeJIbHOCTb pacceRHHR rrpOTOHOB ~ HeATpOHHHM rrepeXoAHNM nJIOTHOC

TRM H 3~KTbI CBR3H KaHaJIOB, MO~HO CAeJIaTb BblBOA o TOM, qTO napaMeT-

I 

~ 

pbl AHH8MHQeCKOR Ae~pMaUUH Ha/20/ cornacynTcH c peaYJIbTaT8MH. nOJIY

'tIeHHHMH B HacTOH~eR pa60Te. 

PaHee 6~o nOKa3aHO (cM•• HanpHMep./I9,21/), qTO COBMeCTH~R MaKpo

CKOITKQeCKHA aRanHa Heynpyroro pacceHHHR npOTOHOB H HeATpOHOB H8. OAROY 

H TOM Ee RAPe ASeT B03MO~HOCTb H3BJIeKaTb H~OpM8I4H1O 06 H30cnHHOBoA
12I1noJIyqeHoCTpYKType HeynpyrHx nepexoAoB B H~X. B 'tIaCTHOCTH. B

npocToe COOTHomeHHe. cBH3~BaD~ee OTHomeHHe 81/Bo ( 6 H 8 
1 0 

COOTBeTCTBeHHO napaMeTp~ H30BeKTopHoR H HaOCKaJIapHotl Ae~pMauHH) c 

BenHQHHOR B ,/8 ,. O,IJ,HaKO napaMeTp~ 8 , H B I onpepp nn pp nn 
AeJlRDTCH C ÕOJIbmoA norpemHOCTblO. KpOMe Toro,MaKpOCKOITHqeCKOMY nOAXoAY 

rrpHC~ HeAoCTaTKH, OTMeqeHHble BO BBa~eHHH. CxeMa, p83BHTaR B HaCTOH

~eA pa60Te, n03BonRéT HenocpeACTBeHHO onpeAeJlRTb OTHomeHHe M IM n p 
B nOJIYMHKpOCKOfiKqeCKOM aHaJIH3e A8HHbIX no pscceRHHID. B CBR3H c 3TKM 

npeACT8BJIHeT HHTepec BHKOA 38 paMKH MOAeJIH TaccH H Hcnonb30~HHe B 

aRaJIH3e H30cnHHOBoA CTPYKTYP~ HeynpyrHx nepeXOAOB B RAPaX nepexo~HUX 

nJIOTHOCTeA, BHqHCJIeHHHX B nonyMHKpOCKO~eCKHX RAepHbIX MOAenRX. 

l
;t

~. 

"'" ~ 

10' 
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1(f, 

PHc.4. To Me, ~TO li Ha pua.3, 

30 60 90 120 8, rpllcl AJlH COCTOHHH1I 13~ 7 
( EXD 2266 I<9B).' 
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4.	 3aKJIIOtIeHHe 

~PMYJIHpyeM OCHOBH~e pe3YJIbTaT~ H B~BO,n;~ pa6oTN: 
I .Ha OCHOBe H30TOnHqeCKOrO ~OpMaJIH3Ma nOJIY~KpoCKOnHqeCKOrO 

no,n;xo,n;8 K onHcaHHIO B3aHMo~e~cTBHfl HYKJIOHOB HH3KHX 3HeprH~ c fl,Il,paMH 
pa3BHTa cxeM8 aHaJIH3a H30cnHHOBO~ CTpYKTypbI HeynpYI'HX nepexD~oB B 
flAP8X npH COBMeCTHOM onHC8HHH Heynpyroro pacceflHHH npOTOHOB H He~T
pOHOB Ha D,II,HOM H TOM ~e ~e-MameHH. 

2 • no MO,n;H~HQHPOBaHHOH BepCHH nporpaMMN EClS B TpeXKaHaJIbHOM 
npH6JI~eHHH npOBe,n;eHU BHqHCJIeHHfl ,n;H~epeHQHaJIbHNX CeqeHHt1: ynpyror'o 
H aeynpyror-o (C B036~eHHeM COCTORHHt1: /2; 7 H I3~ 7 B fl,Il,pe-MHmeHH) 
pacceHHHfl npOTOHOB H Hei1TpoHoB c 3HeprHen 24,0 M3B Ha fl~pe 116s n • 

B paCtIeT8X HCnOJIb30BaHN 3~eKTHEH~e HYKJIOH-HYKJIOHHNe CHJIW, 3aBHC~He 

OT nJIOTHOCTH pacnpe,n;eJIeHHfl Be~eCTBa B fl,Il,pe, H yqTeHN 06MeHHNe HYKJIOH
HYKJIOHHNe KOppeJIflQHH, 06YCJIOBneHHbIe ,n;et1:cTBHeM npHHllHna I1aYJIH. 

3 •	 AHaJIH~ ynpyroro p8cceflHHfl nOK83aJI, QTO nOJIYMHKpocKon~ecKHe 

p8CQeT~ ~eRBaTHO BocnpoH3Bo~flT KeK H30CKaJIflPHYID, TaK H H30BeKTopHyro 
QaCTb HYKJIOHHOrO OnTHQeCHOrO nOTef{QH8JIa. 

4, •	 ~3 cpaBHeHHfl BbItIHCJIeHHbIX" yrJIOBNX pacrrpe,n;eJIeHHn Heyrrpyro
pacceaaaux He~TpOHOB H npOTOHOB c 3lccrrepHMeHTaJIbHbIMH YCT8HOBJIeHO, QTO 
M '7 N/Z ,n;JIfl COCTOflHH~ /2; 7H l3~7 B anpe 116s n n/Mp 
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H3~aTenbCKHA OT~en Q6be~HHe"Horo HHCTHTYTB R~epHbiX HCcne~OBaHH~ 

KHR3bKOB O.M., KyxTHHa H. H. 
EAHHoe nonyMHKpocKonH4ecKoe onHcaHHe pacceRHHR- npoToHoe 
H HeHTpOHOB C 3HeprHeH 24 M38 Ha RAPe 116Sn 

P4-86-369 

Ha ocHoee H30TonH4ecKoro ¢opManH3Ma nonyMHKPOCKonH~ecKoro noAXOAa K onH 
CaHH~ B3aHMOAeHCTBHR HYKnOHOB HH3KHX 3HeprHH C RApaMH pa3BHTa CXeMa aHanH3a 
H30CnHHOBOH CTpyKTyp~ HeynpyrHX nepeXOAOB B RApax npH COBMeCTHOM onHCaHHH 
Heynpyroro pacceRHHR npOTOHOB H HeHTPOHOB Ha OAHOM H TOM *e RApe-MHWeHH. 
npHBeAeH~ peaynbTaT~ B~4HCneHHR ce~eHHH ynpyroro H Heynpyroro pacceRHHR npo
TOHOB H HeHTpOHOB C 3HeprHeH 24 M3B Ha RAPe 116 Sn. B paC4eTaX HCnOnb30BaH~ 
3~eKTHBH~e HYKnOH-HyKnOHH~e CHn~, 3aBHCR~He OT nnOTHOCTH pacnpeAeneHHR Be
~eCTBa B RApe, H y4TeH~ 06MeHH~e HYKnOH-HYKnOHH~e KOppenR4HH, o6ycnoeneHHWe 
AeHCTBHeM npHH4Hna naynH. AHanH3 ynpyroro pacceRHHR noKaaan, ~To nonyMHKpo
CKOnH4eCKHe paC4eT~ aAeKBaTHO BOCnpOH3BOAftT KaK H30CKanRpHy~, TaK H H30BeK
TOpHy~ 4aCTb HYKnOHHoro onTH4ecKoro noTeH4Hana. AHanHa Heynpyroro pacceRHHR 
npOTOHOB H HeHTpOHOB AaeT B03MO*HOCTb H3BneKaTb HH¢opMa4H~ 06 H30CnHHOBOH 
CTPYKType HeynpyrHX nepeXOAOB B HAPaX. nony~eHO COOTHOWeHHe, COOTBeTCTBy~ee 
npeACTaeneHHRM MOAenH 3~eKTHBHOro 3aPRAa. 

Pa6oTa ewnonHeHa e fla6opaTOPHH BW4HCnHTenbHOH TeXHHKH 
H aeToMaTH3a4HH OH~H. 

DpenpiiiiT 06J.e.tU~HeiDioro IDicnnyra ll.llepHWX accne.lloiWDiii. D.y5Ha 1986 
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The isospin formal ism of the semimicroscopic approach to the description 
of the low-energy nucleon-nucleus interaction is applied to perform the com
bined analysis of the proton and neutron inelastic scattering and to investi
gate the isospin structure of the inelastic transitions in tarpet-nucleus. 
The cross-sections of 24 MeV proton and neutron scattering by 16sn have been 
calculated. 
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