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§1. BeeoeHue 

B nocne,D.Hee BpeMJI npe,D.no>KeHo HeMano MeTO.D.OB Bbi'IHc

neHHJI ~OpM~aKTOpOB peaKUHH O,D.HOHYKJIOHHhlX nepe,D.a'l Ha 

c~epH'ICCKHX JI,D.pax /cM_Il-9 / H CChlJIKH B HHX/. B pa6o

Te/ l I ,D.aH .D.OCTaTO'IHO noJIHbiH o6Jop 3THx MeTO.D.OB. B 3THX 

pa6oTaX, KaK npaBHJIO, OT TO'IHOrO /B paMKaX 060JIO'IC'IHOH 

MO,D.CJIH/ ypaBHCHHJI ,D.JIJI ~OpM~aKTOpa nepeXO,D.JIT K npH6JIH· 

>KeHHOMY ypaBHeHHIO. 3To noJBOJIJieT o6oHTH TPY.D.HOCTH, 

CBJI3aHHbie C pelliCHHCM TO'IHOrO ypaBHCHHJI. ~0 CHX llOp 

C,D.eJiaHa TOJibKO O,D.Ha llOllbiTKa pelliCHHJI TO'IHOrO ypaBHCHHJI 

nyTeM ,D.HaroHaJIHJaUHH raMHJibTOHHaHa Ha 060JIO'IC'IHOM 

6aJuce c y'leToM uenpephlBHoro cneKTpa/7~ 0,D.HaKo 3TOT 

MCTO,D. JIBJIJICTCJI BCCbMa TPY.D.OCMKHM, OC06eHHO B TCX 

CJiy'laJIX, KOr,D.a B HenpepbiBHOM CllCKTpe HMCIOTCJI YJKHC 

O,D.HO'IaCTH'IHbiC pe30HaHChl. 

KaK yKaJbiBanoch B pJI.D.e pa6oT /eM., Hanp./1·
7

•
9

/ /, 

llOCJIC,D.OBaTCJibHOe npHMCHCHHC MO,D.CJIH 060JIO'ICK Tpe6yeT 

yqeTa llpHHUHlla llayJIH. llpH paC'ICTaX ,HCll0Jib3YJOIItHX MCTO,D. 

,D.HaroHaJIH3aUHH Ha o60JIO'IC'IHOM 6a3HCe, 3TOT ~KT aBTOMa

TH'ICCKH Y'IHTbiBaeTCJI TCM, 'ITO B Ka'ICCTBC 6a3HCa HCllOJib-

3YJOTCJI JIHllib BOJIHOBhlC ~yHKUHH HeJallOJIHCHHhlX o60JIO'ICK. 

B ,D.pyrux MeTo,D.ax.yqeT npHHUHna llaynu .D.OCTHraeTCB BBe

,D.eHHCM onepaTOpa npoeKTHpOBaHHJI Ha llO,D.llpOCTpaHCTBO 

He JanonHeHHbiX o6onoqeK. B pa6oTe /9/ nony'leHo npu6nu

>KeHHOe ypaBHeHue, B KoTopoM TaKHM o6pa3oM yqTeH npuH

uun llaynu. Pac'leThl, npoBe,D.eHHhle .D.JIB peaKilHH 

4 2 Ca ( p , d) 41 Ca , noKaJanu, 'ITO B 3TOM cnyqae yqeT 

llpHHIUilla llayJIH OKaJaJICJI Ba>KHhlM. 
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/9/ 
0J].HaKO, KaK nOJ].'IepKHBanOCb B pa6oTe , nOnblTKa 

nocne)l.OBa TenbHOrO BbiBOJ].a npH6niDKeHHblX' ypaBHeHHH )l.nB 

~OpM~aKTOpa noKa3ana, 'ITO HeT yBepeHHOCTH B npaBHnb

HOCTH aCHMnTOTHKH HX peweHHH. TonhKO aHanH3 Ha OCHOBe 

pemeHHH CHCTeMbl TO'IHblX ypaBHeHHH MO)I(eT BHeCTH BCHOCTb 

B 3TOT Bonpoc. B HaCTOBI.Qeii pa6oTe npe.IJ.npHHBTa nonhiTKa 

pellleHHB TO'IHblX ypaBHeHHH. 

C noMOI.QblO pa3nO)I(eHHB BOnHOBOH ~YHKI.I,HH BJ].pa B no 

KaHanOBblM ~yHKI.I,HBM H C yqeTOM npHHI.I,Hna IlaynH nonyqeHa 

CHCTeMa CBB3aHHblX HHTerpo- J].H~~epeHI.I,HanbHblX ypaBHeHHH 

)l.nB paJ].HanbHblX 'laCTeH ~OpM~aKTOpOB. 3Ta CHCTeMa, CoB

MeCTHO C rpaHH'IHblMH ycnOBHBMH, onpeJ].enBIOI.QHMHCB Tpe-

6oBaHHeM npaBHnbHOrO aCHMnTOTH'IeCKOrO noBe)l.eHHB ~OpM
~KTopa, o6pa3yeT 3a.IJ.a'ly Ha co6cTBeHHbie 3Ha'leHHB. ,lJ,ns 

npBMOrO 'IHCneHHOrO pemeHHB 3TOH 3a)l.a'IH npHMeHBeTCB 

MOJl.H~HKaU.HB HenpepblBHoro aHanora MeTo)l.a HbroToHa 

/HAMH/. IlpoBe)l.eHbl pac'leTbl ~opM~aKTOpOB H Ce'leHHH 

J].nB peaKI.I,HH (p,d) -nO)l.XBaTa Ha BJ].pax42Ca H 
58Ni cy'leTOM 

. 42 
H 6e3 yqeTa npHHU.Hna IlaynH. ,lJ,ns peaKU.HH Ha Ca npo-

Be~eHo cpaBHeHHe c ~opM~aKTopaMH, nony'leHHblMH B pa6o

Te' 91 , a TaK*e c noMOI.QbiO WDP -npou.e.IJ.ypbl. KpoMe 

TOrO, npoBe)l.eHbl paC'IeTbl ~OpM~aKTOpOB )l.nB peaKI.I,HH ( d,p)
CPbiBa B nepBOe BO 36y)I(J].eHHOe 0+ - COCTOBHHe BJ].ep 

4 
2ca H 

511 Ni . 

§2. B&IBOO ypaeHeHuu OA.Ji (JopM(xJKmopa 

KaK y)l(e rOBOpHnOCb BO BBe)l.eHHH, Mbl H3yqaeM ~OpM
~aKTOpbl peaKU.Hii no.IJ.XBaTa /cpbiBa/ B(p,d)A/ A(d,p)B/ B 

npe.IJ.nono)l(eHHH, 'ITO BJJ.PO A npe.IJ.CTaBnBeT co6oii JJ.Ba)I(JJ.bi 

MarH'IeCKHH OCTOB nnroc HyKnOH, T .e. COCTOBHHB BJ].pa 

MO)I(HO B XOpOllleM npH6niDKeHHH OnHCa Tb OJ].HO'IaCTH'IHOH 

MOJ].enbro o6ono'leK: 

-> 

'P A = 'P nfj (I;) • ¢A-I ( p) ' 

r)l.e 'P nfj - OJ].HO'IaCTH'IHbie BOnHOBble ~yHKI.I,HH, ¢A-I -

BOnHOBaB ~YHKI.I,HB OCTOBa. B J].aHHOH pa6oTe He npHHHMaiOTCB 

4 

BO BHHMaHHe B036y)l()l.eHHB OCTOBa, n03TOMy Mbl nonaraeM 

'PA = 'P o. nq • . 
IlO)l. TepMHHOM "~OpM~aKTOpbl peaKI.I,HH nepeJ].a'l" Mb16y

)l.eM nOHHMaTb napu.HanbHble BenH'IHHbl pa3nO)I(eHHB HHTerpa

na nepeKpbiTHB _.B~nHOBblX ~YHKI.I,HH Ha'lanbHOrO 'P A ( t) H 

KOHe'IHOrO 'P 8( f., f) B)l.ep no "COCTOBHHBM" C onpe)l.eneH-

HblM yrnOBbiM MOMeHTOM j H ero npoeKI.I,HeH m 

Jdt'P (0 'P (!,1) = ~(J jM ml J M) f.A
8

(r) /l/ 
A B jm A A B B J m 

l13 3TOH ~OpMynbi llCHO BH)l.HO, 'ITO BC1l HH~OpMal.I,HB 0 

CTPYKType BJJ.ep A H B BXOJJ.HT B aMnnHTYJl.Y npou.ecca 
AB -> 

qepe 3 ~OpM~aKTOpbl f . ( r) . 
Jffi 

Cne)l.ys o6ono'le'IHOMY npH6nH)I(eHHIO H y'IHTblBall npHHU.Hn 

IIaynH, ypaBHeHHe JJ.nB BonHoBoii ~YHKU.HH 'P 8 3anHCblBaeTCB 

cne.IJ.yiOI.QHM o6pa30M/I I: 

~ ~ ~ ~-+ 

[HA(I;,) +L +V
0
(r) +V (l;,,r)-E8 i'P8 (1;,,r) = 

r ocr 
/2/ 

=;lila(;) fdptlla(p) Vocr ( ~.p)'V8 (tr>. 
-> 

3JJ.ecb HA(I;,) -raMHnbTOHHaH HJJ.pa A , T.,. -onepaTop 

KHHeTH'IecKoii 3HeprHH, V0 ( r) - noTeHu.Han cpe.IJ.Hero nons, 

V OCT( l,r ) -oCTaTO'IHbie B3aHMOJ].eHCTBHB, IJl a( f) - BOn

HOBble ~YHKI.I,HH 3anonHeHHblX COCTOBHHH. 

,lJ,anee BOnHOBaB ~YHKI.I,HB '11 8 pacKna)l.biBaeTCB no KaHa

nOBblM ~YHKI.I,HBM: 
_, _, _. AkB _, 

'PB(I;,,r)=~I'PAk(l;,),fi (r)}JB /3/ 

CKo6KH I l 18 03Ha'laiOT BeKTOpHoe cno)KeHHe MOMeHTOB. 

YMHO)I(HB cneBa ypaBHeHHe /2/ Ha Bblpa)I(~HHe 

I 'P Au (f.) ' Yii (r) l * H npoHHTerpHpoBaB no "( H r~ , 

non}'qaeM CHCTeMy CB.II3aHHblX HHTerpo- )l.H~~epeHI.I,HanbHblX 

ypaBHeHHH )l.nB pa)l.HanbHOH 'laCTH ~OpM~aKTOpa: 

2 2 2 f (f +1) A B 
l..[ E -E - .!!__ _d_ + JL I I + V (r) 1 f q (r) 
r Aq B 2m dr 2 2m r 2 0 f til 
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--> ~ ~ --> --> AkB 
};ffdc;drl'l'. <t),Y. (r)l

1
* V (.;,1)1'!1 (0,Y.(r) l .l_fo. (r)+ 

k nq lt B oor Ak J J Br LJ 

+};}; fffdp~d;<t> {1) l'l'A ((),Y. (r) l* <I>*(p) v ((,p)x 
k a a q lt J B a OCT 

--> ~ 1 AkB 
xl'l'A (0 ,Y. (p) 1

1 
y-f 0 • (p) 

k J B LJ 

141 

llpH BbiBO~e ypaBHeHHJI 141 Mbl BOCDOJib30BaJIHCb TeM, 

'ITO IJ' A JIBJIJIIOTCJI co6cTBeHHbiMH 4>YHKU.HJIMH HA, a TaK>Ke 

ux opT~roaanbHOCTbiO. E Ak - cooTBeTCTBYIOIIJ.He HM co6cT

aeHHbie JHa'leHHJI. Pa~HaJihHaJI qacTb 4JopM4JaKTopa Bbl~e
nJieTcJI cne~yiOIIJ.HM o6pa3oM: 

AH.... 1 AB ~ 
f jm (r) = r f fj ( r) yjm ( r) 151 

I r - CDHH- yr JIOBble Koop~HHa Tbl. Y jm ( ;) - cnHH

yrnoaa11 4>YHKIJ.HJII. B Ka'leCTBe BOJIHOBbiX 4>YHKU.Hii: JanonHeH

HbiX COCTOJIHHH <l>a H KaHaJIOBbiX 4JYHKU.HH 'P Ak 6epyTCJI 

o~Ho'laCTH'IHble o6ono'le'1Hble 4>YHKU.HH. Bbi~enHB pa~HaJibHYIO 
qaCTb 4JyHKU.HH <l>a (r), aHanorH'IHO 151, DO~CTaBHB <I>J r) 
B ypaBHeHHe 141 H HCDOJib3Y11 CBOHCTBa CDHH- yrJIOBbiX 4JyHK

IJ.HH, DOJiyqaeM CHCTeMy ypaBHeHHH ~JIJI pa~HaJibHbiX 'laCTeH 

4JopM4JaKTOpOB B BH~e: 

6 

[- tt2 
2m 

2 2 
d 1i 
--+--

dr2 2m 
fl(fl+l) V.(r) +E -EoJfq. (r) 

2 + o q etlt r 

= }; W k (e j ,f j; r) f;. ( r) + }; }; x 
0 

• ( r) x 
k q } } J k DC DC L}J} 

x Jdrx e. (p)W,.(e
1

j
1
,e j;p)f~.<r>. 

nctlt 'P' LJ 

161 

r~e Wqk(.f
1

j
1
,f j;r)=ffdld;l'l'/~),Yit(;) 11*8 

V0c~tf)l'l'k(~), 

Yi(r)lJB · 

3~eCb Mbl HeCKOJibKO ynpOCTHJIH 0603Ha'leHHJI, JaMeHHB 

Aq .... q H onycTHB HH~eKC By 4JopM4JaKTOPOB. X r (r) -
,I, u % J 

pa~HaJibHble 'laCTH BOJIHOBbiX 'l'YHKU.HH JaDOJIHeHHbiX COCTOJI-

HHH ocToaa. CyMMHpoaauue no nc OJHa'laeT, 'ITO cyMMH

pyroTCJI TOJibKO 'IJieHbl C rnaBHbiMH KBaHTOBbiMH 'IHCJiaMH, 

npHHa~Jie>KaiiJ.HMH JaOOJIHeHHbiM COCTOJIHHJIM OCTOBa. AHa

JIOrH'IHaJI CHCTeMa, HO HHbiM nyTeM, llOJiy'leHa B pa6o-

TaX /7,10/. . 

CHCTeMy 161 ~onoJIHHM rpaHH'IHbiMH ycnoaHJIMH, BbiTe

KaiOIIJ.HMH H3 Tpe6oBaHHJI npaBHJibHOrO aCHMDTOTH'leCKOrO 

noae~eHHJI 4JopM4JaKTopa: 

f'r =0) =0 

fq(r .... oo)~expl-v2m!Eq-E8 !/'h 2 xr I. 
171 

TaKHM o6pa3oM, Mbl nony'IHJIH Ja~aqy 16-71 ua co6cT-

aeHHble JHa'leHHJI E 8 H co6cTBeHHbie 4>YHKU.HH fj. (r) ~JIJI 
CHCTeMbl HHTerpo- ~H4J4JepeHU.HaJibHbiX ypaBHeHHH! 

§3. 0 Memooe peweHUJI 

3anHUieM CHCTeMy 161 B 6onee o6IQeM a~e: 

y"(r) +IK (r)-Aiy (r) +}; K k(r) yk(r)+};Jdc;Q k(.;,r)y(()=O. 
q en q k;iq q k q k 181 

3aMeTHM, 'ITO npH KOHKpeTHOH peaJIH3aiJ.HH anropHTMa pe

UieHHJI llOJiy6eCKOHe'IHbiH HHTepBaJI 0 ~ r < oo JaMeHJieTCJI 

oTpeJKOM [ 0, b]. llo:H9MY rpaHH'IHble ycnoBHJI 17 I Mbl nepe

nurneM a BH~e: 

y ( r=O) =0 
k 

2mEk 
y ' ( r =b) + v' 1- A - -- I y ( r= b) = 0 . 

k h2 k 

191 
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HeTpy~Ho au~eTL, 'ITO ycnoBHB /9/ annpoKCHMHPYJOT co6o:H 
ycnoBHB /7 I ua KOHe'IHOM oTpe 3Ke. 

)l,nB peweHHB 3a~a'IH /8-9/ HCDOnL3yeTCB MO~HtPHKaUHB 
HAMH. Ilo~po6uo peanu3aUHB yKa3auuo:H MO~HtPHKauuu u 
OfiOCHOBaHHOCTL ee npHMeHeHHB H3nO*eHa B pafioTe/ll/ . 
JaMeTHM TOnLKO, 'ITO npH llO~CTaHOBKe nonyqaeMLIX pewe
HHH I.\, Yk I B Kouequo-pa3HOCTHYIO annpoKCHMaUHIO 
ypaBHeHHB /8/ nonyqaeTCB HeBB3Ka no nOpB~Ky BenH'IHHhl 
10-6 - 10- . To'IHOCTL nonyqeuuoro peweHHB onpe~e
nBeTcB WaroM KOHe'IHO-pa3HOCTHOH CeTKH. 

§4. qUC/IeHHbte pac<Jembl 

)l.nB peaKUHH 
42

Ca( p ,d) 
41

Ca u 
5~i( p,d) 57 Ni pac-

C'IHTaHLI $OpM$aKTOphl H Ce'leHHB. 06ono'le'IHhlH llOTeHUHan 
B3BT B $opMe CaKCOHa- By~ca co cnuH- op6uTanLHhlM B3a
HMo~e:HcTBHeM. IlapaMeTphl noTeHuuana TaKue *e, KaK a 
pa6oTax /7, 9/. Pac'leT o~Ho'laCTH'IHLix 3Hepru:H u aonHo
BLIX tPYHKUHH npOBO~HnCB DO MeTo~y npBMOrO 'IHCneHHOrO 
HHTerpupoaaHHB. OcTaTO'IHLie B3aHMo~e:HcTBHB ucnonL3oaa
nucL B llpOCTOM rayCCOBOM BH~e: 

' --> --> --> --> 2 2 
V0cT(r 1 ,r2 ) = v

0
expl-[r 1 -r

2
[ /a I. 1101 

IlapaMeTpbi no~6upanuch TaKHM o6pa3oM, 11T06LI nony'IHTh 
3KcnepuMeHTanLHLie 3Ha'leHHB 3Hepruu CBB3H E 

8 
42c • 

a· v0 = -43 5 M :JB a = 1 5 t:l>M 
' ' 58 Ni: v

0
= -47 M:JB a= 1,85 t:l>M 

Ha puc. 1-3 npe~cTaaneHLI $opM$aKTOphl, pacc'IHTaHHLie 
KaK C y'leTOM /cnnOWHaB nHHHB/, TaK H 6e3 y'leTa llpHHUHlla 
IlaynH /WTpHXOBaB nHHHB/. JaMeTHM, 'ITO B llOCne~HeM 
cnyqae ~nB pa~uanLHhlx qacTe:H $opM$aKTopoa HMeeM cuc
TeMy /6/ 6e3 HHTerpanLHoro qneHa. TaKaB 3a~aqa pewaeTcB 
<0 noMOIULIO o6hl'IHOH npoue~ypLI HAMH. Ha puc. 1-2 TaK*e 
npuae~eHhl $opM$aKTOPLI, Bhl'IHcneHHLie c noMOIULIO WOP -
npoue~ypLI /nyHKTHpHaB nHHHB/ H $opM$aKTOpLI, nony'leHHhle 
H3 npu6nu~eHHoro ypaaHeHHB c yqeToM npuHuuna Ilaynu 

19' 
B pa6oTe I /wTpux- nyHKTHpHaB nHHHB/. B ma6A. 1 npuae-
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to1 42 Ca(p,d)41 ca 

,a:~ 

n
/~\ .'(,--.::~ 

I I ·-.~ 
. I .. ~ 

. I I • •• 
• I .. ~ 
t I ·-_~ 

,: ·.~\\·· Pt 12 
II ·.\ /• 

-..~ 
·.' ·. ~ 

~ ... \: 

0 2 '-t o 8 r< (ct>M.] 

Puc. l.fl>opM(JaKmopbl fp 112 u fp3; 2 OA.R peaKf4UU 

42Ca( p, d) 41 Ca . -- - c y"'emoM npUHf4Una IlayAu, 
---- - 6e3 y"'ema npUHf4Una IlayAu, • • • • - e npu-
6AuxeHuu WDP • -·-- peweHuenpu6AUJKeHHozoypae
HeHU.R / 9 / 

10 

~ 

:J 
1 

~ 4 2ca(p,d)41 ca 

1()1 

1()2 

1(f3 

-4 J.._.,..___.__..___.___.__....__._~"'----'-::--"-:""--: 10 Q 2 '-/ 6 8 1Q t" (qJM) 

Puc. 2. tPopfjjMaKmopbl f r 5 ; 2 u f r7 12 OA.R peaKf4UU 

42(:a ( p, d) 41Ca . /06o3Ha"'eHU.R me xe, "'ITIO u Ha puc. 1/. 

II 



10° rfrj saNi (p,d)s7N; 

101 

102 

0 2 ~ 6 6 10 r[cpM.] 

Puc. 3. <l>o~MfPaKmopbl f pi /2 , f p3/2 u f f5/2 OA.R peaKijUU 
58Ni(p,d) 5 Ni. /06o3Ha'leHu.R me JKe, '11110 u Hapuc. 1/. 

12 

)].eHbl K03$l}lHIJ;HeHTbl CMeWHBaHHJI KO$HHrypali;HH )].JUl. OCHOB

HOrO cocroJIHHJI JI.IJ.ep 42 Ca H 58Ni. W3 npe.IJ.CTaaneHHhiX pe-

3YJibTaTOB BHJ].HO, qro $opM$aKTOpb1, COOTBeTCTBYIOlli;He 

)].OMHHHpyiOlli;HM o6oJioqeqHblM KOMIIOHeHTaM B COCTOJIHHH 

'I' 8 , noqru He H3MeHJIJOTCJI c yqeroM npHHIJ;Hna Ilaynu. B ro 

)Ke BpeMJI H3MeHeHHe $opM$aKTOpOB, COOTBeTCTBYIOlli;HX 

MaJiblM 060JIOqeqHblM KOMIIOHeHTaM, MO)KeT OKa3aTbCJI 

3HaqHrenhHhlM. Oco6eHHO 3TO xapaKrepHo .D.JIJI BHyrpeHHeii 

06JiaCTH JIJ].pa, KOTOpaJI OKa3biBaeT CYlll;eCTBeHHOe BJIHJIHHe 

Ha HOpMHpOBay 4JopM$aKTOpa, a, CJie)].OBaTeJibHO, H Ha 

a6COJIIOTHOe 3HaqeHHe ceqeHHJI. 
9/ 

CpaaHeHHe c pe3yJihTaTaMH pa6orhl
1 

noKa3b1Baer, qro 

aCHMIITOTHKa 4JopM$aKTOpOB, IIOJiyqeHHblX B pe3yJibTaTe 

peweHHJI rrpH6JIH)KeHHOrO ypaBHeHHJI, COBIIa)].aeT C peWeHHeM 

TOqHOH CHCTeMhl CBJI3aHHblX ypaBHeHHH. B TO )Ke BpeMJI, 

KaK H 0)KHJ].aJIOCh, BO BHyTpeHHeH 06JiaCTH, OC06eHHO )].JIJI 

MaJiblX KOMIIOHeHT, HMeeTCJI O~YTHMOe pa3JIHqHe. 

Ha puc. 4-5 npe.IJ.CTaaneHhl .IJ.H$$epeHu;HaJibHbie ceqeHHJI, 

paccquraHHbie C IIOJiyqeHHblMH 4JopM$aKTOpaMH B IIpH6JIH

)KeHHH HCKa)KeHHblX BOJIH /o603HaqeHHJI JIHHHeH Te )Ke/. 

WcrroJih3yeMhie onrHqecKHe rrapaMeTphi rrpuae.D.eHbl B ma6A.2. 
BH.IJ.HO, qro rrpu yqere rrpHHu;urra Ilaynu H3MeHeHHe B .IJ.H$

<iJepeHu;HaJibHOM Cel.JeHHH MO)KeT J].OCTHraTb 30o/o. 

TaKHM o6pa3oM, peweHHe roqHoro B paMKax o6onoqeq

Horo IIpH6JIH)KeHHJI ypaBHeHHJI IIO)].TBepJ].HJIO, qro yqer IIpHH

li;HIIa IlayJIH B pJIJ].e CJiyqaeB OKa3biBaeTCJI Ba)KHblM. IlpH 3TOM 

IIpH6JIH)KeHHble MeTO)].bl 6y)].yT )].aBaTb XOpOWHH pe3yJibTaT 

B Tex CJiyqaJIX, KOr)].a 6a3HCHble COCTOJIHHJI 06JiaJ].aJOT 60Jib

WHMH 3HeprHJIMH CBJI3H H HMeeTCJI )].OMHHHpyiOlll;aJI o60JIO

qeqHaJI KOMIIOHeHTa B COCTOJIHHH \}I B . 

lihlJIH TaK)Ke npoBe.IJ.eHbi pacqeThl 4JopM$aKropoa peaKu;HH 

Ld,p)- CpbiBa B nepaoe B036y)K)].eHHOe o+- COCTOJIHHe JIJ].ep 

Ca H 
58Ni . 0Ka3anoch, qro a 3THX cnyqaJix yqer npuH-

u;una IlaynH .D.aer MaJibiH 34J4leKT. TaK H3MeHeHHe 3HaqeHHH 

4JopM$aKTOpOB He npe"BbiWaeT 7o/o. Ha pUC. 6 IIOKa3aHa KOM

IIOHeHTa 4JopM$aKTOpa f p l/ 2 )].JIJI CpbiBa B nepBOe B036y)K

J].eHHOe Q+- COCTOJIHHe 42Ca r)].e 3$$eKT yqera IIpHHIJ;HIIa 

IIaynH oKa3ancJI Hau6onee 3~MeTeH. B 3THX pa6orax ace 

napaMeTpbl 6paJIHCb TaKHMH )Ke, KaK H B npeJ].bl)].Ylll;eM CJiy

qae. IlpH 3TOM 6blJIH IIOJiyqeHbl CJie)].yiOlli;He 3HaqeHHJI 3HeprHH 

nepaoro ao36Y)K.IJ.eHHoro 0 +- cocTOJIHHJI: 
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d.6. {M o ftmep) 
dQ 

30 60 

58Ni (p,d}57Ni 

f 5/2 
Ex=0,77M3b 

90 120 8 ~M. 

58N· ( d) 57N· Puc. 5. )lu¢¢epeHijUOAbHOe ce~eHue peaKijUU 1 p, 1 

Ha COCmOJIHUe lf S/2 /0603Ha~eHUJI me JICe, ~mo U Hapuc. 1/. 
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42Ca: E
8

* = -13,0 M3B; 58Ni: E
8

*= -22,0 M3B. 

B 3aKmo'leHHe cne.nyeT c.nenaTL O.IJ.HO 3aMe'laHHe. Mw 

Ha3blBanH pernaeMYJO HaMH CHCTeMy /6/ - TO'IHOH B paMKaX 

o6ono'le'1Horo npu6nH~eHHB. llpu ~opManLHhlX BblKna.nKax 

3TO .neiicTBHTenLHO TaK. O.nHaKo B npaKTH'IeCKHX pac'leTax 

pa3nO~eHHe /3/ OpOBO,IJ,HnOCb nHllib DO CBB3aHHblM COCTOB

HHBM O,IJ,HOH 'leTHOCTH, B npe,IJ,DOnO~eHHH, 'ITO BKna,IJ, CBB-

3aHHLIX COCTOBHHH ,IJ,pyroii 'leTHOCTH, a Ta~e KBa3HCBB3aH

HblX, UO,IJ,6apbepHLIX COCTOBHHH O'leHL Man. 

ABTopw npH3HaTenLHLI E.liaHry H C.IT.HBaHoBoii 3a 

none3HLie o6cy~.neHHB. 

161 

102 

fp¥£ 

'I ,, ,, 

0 2 

I' 

·~·~ I I II ,., ,., 
II 
II 
II 
II 

41 ca(d,p)42ca(o;.st) 

-~ 6 8 r[qJM.] 

Puc. 6. cJ>op(JMaKmopbt f I/L OAJI peaKijUU 
41

Ca( d, p) 
42

Ca 
Ha nepeoe 6036yJICOeHHOf? l1'- COCmOJIHUe. /0603Ha~eHUJI me 
JKe, ~mo u Ha puc. 1/. 
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