
COOfilll8HMR 
Oti'b8AMH8HHOrO 

MHCTMTYT8 
RA8PHbiX 

MCCJ18ADB8HMM 

AYfiH8 

6-83 -804 

A.B .llJiaBK0 1 , BJ1 .KyAp»llloB 2
, l1.H .KyxTHHa 

AHARl13 no METO~Y CBH3AHHMX KAHAROB 
HEYllPYrOrO PACCEHHHH 
nORHPl130BAHHbiX nPOTOHOB 20 + 25 M38 

HA PH~E CPE~Hl1X l1 nErKHX H~EP 

l neH~HrpaACK~~ non~TeXH~4eCK~~ ~HCT~TYT 
2 neH~HrpaACK~~ rocyAaPCTBeHHW~ YH~Bepc~TeT 

1983 



B rrpO~O~eHHe paOOT/l-5/ B HaCTO~eM HCCne~OBaHHH MH I10Ka3~BaeM 
qyBCTBHTenbHOCTb yrnoBHX aaBHCHMOCTeA aHanHaHpJD~eA cnoco6HOCTH A(Q) 

H d () / d Jl.. K rrpHpo~e ~epHHX COCTORHHI1, B030yJtt,I~,aeMHX B HeyrrpyrOM 

pacceRHHH I10nRpH30BaHHHX rrpOTOHOB. AnR 00bRCH8HHR HaCTO~HX RBneHHH 

M~ HCXO~HM H3 rrpe~rrOnOM8HHR 0 pasnH4HH (p-p)-H (p-n)- CHn~ B ~eHT
panbHOM H CI1HH-OpOHTanbHOM B3aHMO~SilcTBlliDC rrp:v. llpOTOH-~SpHOM CTOJII<

HOB8HHH. OTH CHn~ IIO-pa3HOMY rrpORBnRIOTCR B cnyqae B030y::!(,D,eHHR Ba

neHTHHX npoTOHOB HnH He~TpOHOB HaneT~~HMH npoToHaMH. TaKHe s¢¢eKT~ 

~OnMH~ HrpaTb BaMHJD pOnh Hap~ C KOnneKTHBH~H B03d~~eHHRMH OCTOBa 

~pa. 

B 3KCI1ADHMAH'I'IU!hHOM nJTRHP HIH''I'ORT11PP IU'<' nPnn"""u" """"""'"" nn"

~OnMeHHeM pa6oT/ti-?/. WcnonbaoBancR ~KnoTpoH UeHTpa ~epHHX Hcc~e
~osaHHI1 B CaRne. ilonRpHaa~R nyqKa ycKopeHHHX npoTOHOB cocTaBnRna B 

cpe~HeN 80%, a 3HeprHR npoTOHOB - oRono 2u MsB. 

PaccMoTpHM ~po 40ea. B aTOM ~B~ MarHqecKoM ~pe qneH~ xopo

wo H3BeCTHoro qacTH4HO-~~p04Horo MYnbTHnneTa (Id 312 )- 1rr712 
ypoBHH jl H 5! 04eHb CHnbHO KOnneKTHBH3HpOBaH~, TaK 4TO ~H¢¢epeH~H

IU!b~e Ce4eHHR do /dQ Heyrrpyroro pacceRHHR rrpoTOHOB C B030yJtt,II,eHHeM 

3THX COCTORHH~ rrpH Ep=25-40 MaB XOpOWO OI1HC~B~TCR/b/rrpH IlOMO~H KOn

neKTHBHO~ MO~enH B paMKax MeTO,IJ,a HCKM:eHHHX BOnH (MW.b) C rrapaMeTpa

MH OI1TH4eCKoro rrOTeH~HIU!a, 6nH3KHMH K 11pHB8)J,8HH~ B TaOnH~e (rrapa

MeTp~ V). J{poMe TOrO, KOnneKTHBH3HpOBaHHh!8 ypOBHH jl H 5! 4°Ca 

XOpomo H3BeCTHH KaK BHOpa~HOHH~e, I103TOMy ~R OITHCaHHR Heyrrpyroro 

pacceRHHR rrpoTOHOB c 3HeprHel1 Ep~25 MaB HaMH 6~a Hcnonb30BaHa BH6-

pa~oHHaR MO~enh B paMKax M8TO)J,a CBR3aHHh!X KaHanOB (MCK) C yqeTOM 

CBR3H HaH6onee CHnbHO B030y::!,IJ,a~~HXCR B 3TOM rrpo~eCCe COCTORHHI1: 

o+(ocH.l-Ji -5! . rlHaqane rrapaMeTph! orrTH4ecKoro rroTeH~Hana cne~Hanb
Ho 6~H coxpaHe~ npaKTH4eCKH TeMH Me, 4TO H npH orrHcaHHH no MWB 
( Ta6m1~a, Ha6op rrapaMeTpOB v). OnHcaHHe yrJJOBHX pacrrpe,IJ,eneHHI'i d u /dQ, 
orpaHH4eHHHX B /B/ ,IJ,HanaaoHOM yrJJoB G= lu0°, 6~o pacrrpocTpaHeHo Ha 

f .. .;--· 
: !11.(.~: 

bhr . 
•. ..._........._,,_ :"'''ll!..-- .... 

.........-....~ 

·~:t'jt 1 
; Hi!R 

1 



o6naCTb 6onbWHX 3HaqeHH~ 0. KaK B~O 113 pHc.I, COBnaAeHHe 3KCnepH
MeHTMbHbiX pesynbTaTOB d c;- ld ..n.. c pacqeTaMH no MCK (mTpHx) ,n.ocTa
TOqHO XOpomee. ilpK 3TOM 6e3 BapH~H napaweTpoB OnTHqecK~X ilOTeHqHa
nOB B paMKax MCK c KcnonbsOBB.HHeM nporpaMMY Ecr/ 1~B.MH rroJiyqM> BriOJJHe 

y,n.OBJI8TBOpHT8JibH08 OriKCaHKe(pKC.I,mTpHX)yrnOBHX 3aBKCKMOCT8A aHaJI·-
3HpyD~e~ COOC06HOCTH A(Q) ,D.nH T8X E8 COCTOHHHA. ~bHeAman HeKOTOpaH 
sapH~KH napaweTpoB (Ta6JIHqa) HecKonbKO yJiyqmaeT OnHcaHHe A(O) (nyHK
THP) H rrpaKT~ecKK H~ero He MeHneT B cJiyqae do I d st , r,n.e 3TOT pac
qeT on~eH • AHaJiOI'KqH08 COOTB8TCTBH8 no,n.06HHX pacqeTOB H 3KCnepH
N8HTOB ,D.OCTHI'aeTC.H H rrpH ~=20 MsB, KaK OOKa3aHO Ha pHC.2 B CJiyqae OR
TynOJibHOI'O BH6paqHOHHOI'O ypoBHH 31 40Ca • .ll,nn cpaBH8HHH OTN8THN, 
qTO C TaKKNH napaweTpaNH COBepmeHHO He MOE8T 6YTb no~eHO COOTB8T
CTBK8 Me~ 3KCOepHN8HTOM H pacqeTOM C r!pHM8H8HH8M BH6~0HHOA MO
,D.8JIH no MCK KaK ,n.nn cJia6o KOJIJieKTHBHsHpoBaHHoro yposHn 32 40ea (pHc. 
I,2), TaK H H8KOJIJI8KTKBHOI'O COCTOHHHH.l1 40Ca (nOCJI8,D.HHA pesyJibTaT 
Ha pHC. He noKa3aH). YpOBHH 31 H 32 40Ca pa3JIHqaDTCH He TOJibKO CT8-
08Hb~ KOnJI8KTHBH3~K, HO H qaCTifqHO-,D.YpoQHO~ CTpyKTypoA: ~H 31 
HssecTeH nepexo,n. (1d312 >- 11r712 , a ,n.nn 32- nepexo,n. THna 
(tdJI2 )- 1 2~hl2 ,a Tal0lt9 pa3HIDI BKH~ B036~eHWI (Jp-Jh) B COCTOJlHI:tH 
31 11 32 4VCB.. BosMoEHY ,n.nn sTHx ,n.Byx yposHeA 3- 4uea H ,n.pyrHe pa3-
JIKqHn. il TO Ee Bp8MR ,D.nH CKJibHO KOJIJI8KTHBH3HpDBaHHHX O,D.HOTHnHHX ne
peXO,D.OB (Id312 )- 11f712 BCJiyqan 3r 40Ca H 34 s Ha6JIIl,D.aDTCH 

PRe. I. OnHCaHKe saBHCHNOCTeA A(Q) H do ld Q B CJiyqae CBH3K o+(OCH. ~ 
cocT.)-31 -51 40ea no MCK (BH6~oHHan uo,n.enh) H Hesosuoa

HOCTb OO,D.06HOI'O OnHCaHHH C T8MH ae napaweTpaNH A(Q) AnH ypOBHH 32 i 
6,28 MsB 40ca. ~uoHcTpHpyeTcn OpaKT~ecKan H,D.eHTHqHoCTb sKcneiHMeH
TaJibHbiX pesyJibTaTOB A(~) ~ CJiyq&eB B036YE,D.eHHft COCTOHHHA 3l QCa 
H 34 S ; 3TH B036YE,D.8HHR o6ycJIOBJI8HY OKTynOJibHOA BH6paq~~eA H nepexo
,D.OM (Id312 )- 11t712 • ilp'B~eHY 3KCnepHM8HTaJibHY8 pes~,bTaTY npH 
~=24,9 MsB - cseTnwe TO~, 8 H 24,5 MsB - TeMHYe To~Mf~ , ycpe,n.
HeHHYe ,n.aHHYe rrpH Ep=2o/IO H 24,5 Mssf9/ - TeMHYe Tpe~OJibHHKH ,n.nn 
40Ca,a npH ~=24,5 MsB ,D.nH 34 S- CB8TJ!Ye TpeyrOJibHKKH /II/. 

B pacqeTax d6"" ld..n.. 11 A(O) ,n.nn 40ea 11cnoJibsOBB.HY ,n.sa Ha6opa no
TeHqHaJIOB (Ta6n~~qa): Y (mTpHx) H YI (nJHKTIIp). PacqeTHYe sHaqeHHR 
dG ld .1l. AnH o60IIX Ha6opoB nOT8Hqi~aJIOB pa3JIHqaDTCH H83HaqH-
TenbHO. II B CJiyqae o+ -31-51 pacqeTY d 0 I d ..Q c Ha6opou noTeHqHa-
JIOB YI on~eHY. 
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.................... ----------------------------
npaKTHtiSCKH OAHHaKOBNe 3aBHCHMOCTH A(Q), ~erKO OllHCYBaeMHe no BH6-
paQHOHHOA MOAS~H. ~eACTBHT8~bH01 BC8 3TH ypoBHH 31 40Ca, 32•34 S XO
pomo H3B8CTHN KaK OKTJllO~bHYe BH6paQHH. fipHBSASHHOe BHm8 JCll8mH08 
onHCaHHe A(Q) H do /d.n. no BH6paQHOHHOA MOAS~H M.fl COCTO.flHHA Jl H 
5l 4°Ca aH~OrH~O TOMJ, KOTOpoe AOCTHraeTC.fl B TOM ~e M8TOA8 CB.fl3aH
HYX. KaH~OB ~.fl HaH60~ee K0~~8KTHBH3HpOBaHHNX OKTyrrO~bHNX COCTO.flHHM 
31 32,34 s _!II/. TaKHe 3Hat~HTe~bHO B036~ruv~Heca B npoqecce (p,p') 

C~bHO K~9KTHBM3HpOBaHHH9 ORTJTIOHbHH9 JPOBHH 3I BCTp9~aroTC.fl H 

B o6JJaCTH RA~P C N "' 50( 90 • 92 Zr , 92Mo H AP·). ki TOtiHO TaR li\9 BH6pa
l..\HOI!Ha.fl MOASJJb no3BO~.fleT ycnemHo OnHCaTb 3aBHCHMOCTH A(U) H do /d JZ. 

A~R TaKHX COCTORHHM: Hanpi¥epf 3l 90zr(Ha pHC. He nOKa3aHO). 
KaK HaMH OTMeq~QCb I 5 , 6/, Ha6~~AaDTCR onpeAe~eHHNe 3aKOHOM8p

HOCTH B 3aBHCHMOCTRX A(Q) MR ypoaHeA 3- p.fiAa ~erKHX .fiASp. 3TH 3aKo
HOMepHOCTH CBOARTCR K TOMJ, qTO, KaK llOKa3aHO Ha pHC.2a, HM88T MSCTO 
onpeAe~eHHaR Koppe~RQHR Me~ ¢opMoA A(Q) H 3HeprHeA B036~eHHR E* 
ypoaHeA 3-. ~ACTBHTe~bHO, Ha ¢oHe CH~bHoro pa3BHtiH.fl A(O) M.fl cocTO.fl
HHA 3l; 3,74 H 3j; 6,58 M3B B OAHOM H TOM ae .flAPS 40Ca Ha6~Aa8TC.fl 
AOCTaTO~Oe CXOACTBO A(Q) B cnyqae B036~8HH.fl ypoBHeA 3- B o6~aCTH 
E*=6,58+6 <?B M3B MR 40ea, 28 s1 , 26 

11g • BMecTe c TeN, a RApaX 
2~ Si H 2b Mg HST COCTORHHM, CXOAHYX C 3l 4°Ca no 3HeprHH E* H ¢op-
Me A(G). B TO ~e apeMR a 34 s (pHc.I) H 32s /II/ HH~AmHe ypoBHH 
31 no xapaKTepy A(G) npaKTHqecKH coan~~~T c 31 40ea. 

MK ""a3YB~0Cb BYrnS, CXOAHNS no A( Q) COCTORHHfl 3:; 40r.A. :~:; 34!'1 
~n J•- ~ ~ 

H v~ S CH~bHO KO~~eKTHBH3HpOBaHY H o6~8Aa~T RpKO BYpaESHHNM nepeXOAOM 
(Id

312
)- 11r

712 
/I7-I9/. TaKHe ypoBHH 3-(KaK, snpoqeM, H 5-) o6Ha-

p~BaDTCR a p.fiAe t~eTHo-t~eTHYX RASP BTopoA no~oBHHY486o~oqKH (2s-Id) 
/1~/. B TO ~9 BpeM.fl ypoBHH 3;; 6,58 H 3z; 6,28 MoB Ca ropa3AO MSHee 

PHc.2. a) Koppe~.fll..\HR Me~ ¢QpMoR A(O) H 3HeprHeA B036~eHK.fl ypoa
HeR 3- yKa3aHHHX JJerKKX .f1A9p. 

6) ConOCTa~eHH9 3KCnepHM9HT&~bHHX H pacqeTHHX (BH6pa~oHHa.fl 
MOAS~b) peay~bTaTOB A(Q) M.fl pa3~JilqHHX COCTO.flHHA 3- npeACTa~eHHYX 
.fiAep. lloKa3aHO xopomee onHCaHHe A(Q)npH Ep=20 M3B M.fl CH~bHO xonneK
TKBH3KpoBaHHoro ypOBH.fl 3l; 3,74 40Ca H H9B03MOKHOCTb TaKOrO OnHCaHH.fl 
c TeMH ~e napaueTpaMH KaK a cny-qae 3j; 6,58 M3B, TaK H 32; 6,28 MaB 
40ea. ilyHKTap - pac'leTH ~ 16o lil 40ca,mTplilX-nyHKTRP - ~ 28Si. 

CnnomHHe KpHBYe - 3MTIKpHqeCKH9 CT~apTH, HCllORbayewue An.fl CpaB
H9HH.fl paaHHX aaBHCHMOCTeA A(O). 

IloK~aaHY peayJlbTaTH npH ~=20 MaB M3B: ARR I6o - 171 ,_AonomeH
HHe a/IO!; 2~ - !I3/; B cnyqae 40ea: 3, ?4 MaB- ~e /'1/; 6,28 
H 6,58 M3B- IO-I4/. PeaynbTaTY ARR 26Mg nyOnHKyDTC.fl snepaue. 

A(B] 0 6,88 
28

Si 
26M o,s • 6,88 g 
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KO~~eKTHBH3HpOBaH~ H 06Hap~HBSIDT ~parMeHTH ~pyro~ KOH~Krypa~HK: 

( IdJ/2 )- 12pJ/2 /I?/. KpoMe Toro, KaK K3B8CTHO K3 MHOPKX KCC~e
~OBaHK~, ilO Mepe JB8~H~8HKfl E* ~fl COCTORHK~ 3- yBe~~KBaeTCR ~KR
HKe CTpyKTypH TKna (Jp-Jh) , 

Bo~ee Toro, H3 cxo~cTaa A(Y) ~R ypoaHeH 3-; 6,58 40ca, 6,88 

28 Si K 6,88 MaB 2~ (pKc.2a), a TaK~e K3 no~o6Ho~ o6~0CTK A(Y) 
~~R COCTORHK~ 3-; 6,28 4°Ca, 8,36 24 Mg K ~~e 6,I3 MaB I 6o (pHc.26) 

MO~Ho c~e~aTb HeKOTopue ~onoAHKTeHbHHe npe~noHo~eHKn. C~ecTBeHHyD 

nOMO~b npK 3TOM OKa3~BaDT CHHbHO KOHTpaCTKpyD~Ke no ~aCTOTe OC~KH

HR~~ 3aBHCHMOCTK A(O) ~HR 3! 40ca, 34 s (pKc.2 K I) K 32 s/II/. TaR, 

eCHK C TOqKH 3peHKR qacTHqHO-~HpO~O~ CTpJKTYPH COCTORHK~ 3- nepexo~ 

H~AOHOB OC~8CT~R8TCR H3 BHCOKO~ op6KTH IdJ/2 B CHyqae 31 
4 cafi?/ i S /IS/ HHH, no KpaAHe~ Mepe, op6KTH 2s

112 
B CHyqae 

31 32 
S 

20
/, TO ~HR 3l R~pa C MaAHM aTOMHHM B6COM 160, eCTeCTBeH

HO, nepexo~ HMeeT MecTo TOHbKO H3 HK3KHX o6oAoqeK Ipi/
2 

K Ip3; 2 1211. 
3TH HH3KKe 060HO~KK Ip~O~ HPpaTb B~HyD pOHb K ~HR COCTORHK~ 
J- 20 Ne /22/, 24 Mg 3 , B CBR3K C 3TKM BCTaeT BOllpOC, H8Hb3fl AM 

H3 cxo~cTsa A(Q) ~R 3- HerKKX ~ep I 6o, 24yg , c o~ol cTopoHH, H 

~fl OTHOCHTeHbHO BHCOKOPO OpoBHR 3z 40Ca, C ~pyro~, CAeHaTb BHBO~ 0 

C~eCTBeHHOM BKH~e B 3z 4 Ca (pKc.26) B036~6HHfl rHycJOKHX 060HOqeK 

STOPO ~ga• fi0~06HOe npeAnOA0~8HKe HanpamKBa6TCR H ~a CAyqaR 3! 
2~ , 2 Si H 33 40ca(pHc.2a). Pa3yYeeTca, B036~eHHe npe~noHara
eMHX PHy60KHX ~aCTHqHO-.IlHPOqH~ CTDVKTVD cJ!.IAO HATIOP.'l'yrTHO ~ !'PAJ<'I~t<U 

TKna .j':IK(.jHe, d) 4 UCa/l'l/, HO BnOAHe OYJIO 6y B03MO.nf0 B npo~ecce(p,p'), 
e~ 6!.1 TORDKO KOMUOH6HTH Ta&Ol CTpy&T,1.PH HManHCb B COCTORHRBX 
.,- ,- 40c rr 
u 2 K v3 a. pHH~HnHaHbHaa B03MO~OCTb nepeXO~OB H3 BHJTpeHHHX o6o-
~oqeK B 

40
ca o6ycnoa~eHa He noAHOCTbiD 3anoAHeHHof1 o6oAoqKo~ (2s - 2d) 

B OCHOBHOM COCTORHHH. . 

KaK HaMH 6YJIO noKa3aHO paHee /ll/, BH6pa~HOHHaa M0~6Hb B paMKax 

MeTO~a CBfl3aHH~ KaHaHOB MO~eT 6YTb HCnOAb30BaHa ~a xopomero OnKca

HHa 3aBHCKMOCTe~ A( Q) K d 6" /d Sl. B CHyqae B03cJY.!f,IJ.6HHfl CHHbHO KOAHeK

TKBK3KpoBaH~ ypOBHe~ 2l TaKHX ~ep, KaK 32 • 3~s , fipH 3TOM ~R 
o6ecneqeHHa cooTaeTCTBHa pacqeTOB aKcnepHMeHTaAbHYM 3HaqeHHRM A(G) 
He BBO~HHCb KaKHe-HHcJO ~OnOHHKT8HbHYe napayeTpy, BH6p~OHHaa MO

~eHb, ycnemHO pa6oTaiD~aR B ~Hyqae KOHH9KTHBHOPO COCTOaHHR 2! ~0-
CTaTO~O MaPHq9CKOPO ~pa 32 S(OcJOHOqKa dS/2 - S1/ 2 3anOHHeHa), 

MO~eT cJHTb aHaHOPK~HYM o6~30M pacnpOCTpaHeHa H Ha CHyqaH 2I CKHbHO 

Mar~ecKKX ~ep: 40ea H I 0. ~eAcTBHTeHbHO, KaK xopowo H3aecTHO K3 

MHoro~cAeHH~ pa6oT, ypoBHH 2~ I 6o H 40ea xapaxTepH3JDTCa uHoro

~acT~O-MHoro~o~o~ CTPJKTypo~ THlla ( 4p-4h ) C H9KOTOpoA npH

MeCbiD KO~Kryp~KH ( 2p-2h ). BnoHHe aepoaTHO, ~To TaKHe CTPJKTYPH 

6 

,, 
~ 

d 

1.~ 

B npo~ecce (p, p• ) MOPyT npORBHflTbCfl B pe3JHbTaTe KOHHeKTHBHOPO 

(BH6pa~HOHHOPO) B036~eHHa OCTOBa. ~HCTBHTe~bHOt ,KaK nge~cTa~eHO 

Ha pKc.3,yrHoaue 3aBHCKMOCTH A(G) ~R ypoBHe~ 21 6o H 4 Ca xopomo 

onHCHBaiDTCa no BH6pa~OHHO~ MO~eHH 6e3 BB8A8HHR KaKKX-~HcJO AOnO~HK

T8AbHHX napaMeTpoB. AHaAorHqHoro corHacHa pacqeTOB H aKcnepHMeHTOB 

MO~O O~HAaTb H B CAyqae 2l CHHbHO Mar~eCKOPO ~pa 48Ca. 

HTaK, no MCK c OAHHM Ha6opoM napaMeTpoB onTH~ecKoro noTeH~aHa 

(TacJHH~a) YAaeTCa OAHOBpeMeHHO OUKCaTb C HCnOHb30B8HH8M BH6pa~OHHOR 

MOAeAH pe3JHbTaTH A(Q) KaK ~a KOAAeKTHBHOPO OKT0nOAbHOPO COCTOHHHR 

3! (pHc.26), TaR H AHR ypoaHn 21 (pHc.3a) ~pa 4 Ca a cAyqae Ep= 20 

MaB. llpK Tex ~e 3HaqeHHax ~ B APYPOM AB~H MarH~ecKOM ~a - 160 
~a KOHH8KTHBK3Hp0B8HHHX COCTORHH~ 3! (pHc.26) H 2l (pHc.3a) TaK~e 
B ~eAoM yAaeTCR aocnpoH3BeCTH ocHOBHHe qepTH A(G). AHanorHqHoe OAHO

BpeMeHHoe OnHCaHHe 3aBHCHMOCTeR A(Q) AAR CHHbHO KO~HeKTHBH3HpOBaHH~ 

ypoaHeR 3! H 21 c Hcno~h30BaHHeM aH6pa~oHHof1 MOAeAH (no MCK) AOCTH

raeTca H B fiApe 32 s /II/, xopomo H3BeCTHOM KaK noqTH AB~ MarH~e
CKoe fiApo. B fiApaX c 3BMKHyTo~ npoTOHHoR o6oHoqKof1 - 34 s II!, 
58 Ni (pHC.3a) TaK~e xopowo onHCHBaeTCH A(G) AAH COCTOaHHM 2r· B TO 

~e apeMa ~a fiApa 54 Fe c 3aMKHJTO~ He~TpOHHO~ o6oHoqKof1 (N = 2d) 

H He3anOAHeHHO~ ilpOTOHHOM 3aBKCHMOCTb A(Y) B c~yqae 2j (pHc.3a) MO~
HO OilHCaTb TOHbKO B pe3yHbTaTe BBeA8HHH 60HbWOPO AOilORHHTeRbHOPO na-

) , 1 SO C e,SO 
paMeTpa "=3; .1\=J'>z I }z rAe r2. - napaMeTp Ae~opMaqHH cmm-op6H-,. 
'1/;I.ILortuii 4/;ll:'J'I1 uH'l'l14ecHoro noTeH~Ma, a }'2 - napaMeTp AeipopMaqHH 

~CHTpaHbHO~ qacTH TOPO JKe noTeH~HaHa. 

B TaKHX 60Aee CAO~HNX fiApax, KaK, HanpHMep, 24 Mg , 
26 

Mg , 
28 Si, 

3KCnepHMeHTaAbH~e 3aBHCHMOCTH A(Q) ARH Ha~60Hee CHRbHO KO~HeKTI1BH3H

pOB8HHHX ypOBHeR 2I YAaeT~i BOCTipoH3BeCTH B ll0A06HNX pacqeTax TORbKO 

ilpH HCil0Ab30BaHHH j\ !1<2 / 2 , 3AeCb HeT BHeWHHX AOC~'aToqHO 3aMKHJTb!X 

npoTOHH~ 060HoqeK, ~TO KacaeTCH COCTOHHHM 3l 3THX flAep, TO llOil~TKa 

OilHCaTb HX 3aBHCHMOCTH A(Q), KaK B npeAcTa~eHHOM cnyqae JI; 6,88 

MsB 28 Si(pHc.26), Bo-nepB~, yxyAWaeT OAHOBpeMeHHOe onHCilliHe A(Q) 
~H ypOBHfl 2l (noCReAHH~ pe3JAbTaT He llOKa3aH), a BO-BTOp~, TaKaa 

ilOAPOHKa noHyqeHa npH "ManO cpH3H~~" 3HaqeHI1HX reOMeTpHqeCKHX napa

MeTpoB (HanpHMep, CAHWKOM 60RbWOe a6CORIDTHOe H OTHOCHTeRbHOe - no 

OTHOWeHHID H p~ycy - 3HaqeHHe AH~J3HOCTH ~ CnHH-O~HTMbHOPO no

T8H~Ma). AHMOPHqHaa CHTy~.R H B CAyqae 0+ -2!-JI Mg ( Ta6AH~a). 
3KcnepHMeHTMbHaR 3aBHCHMOCTb A(G) ~R 3j; 6,58 MaB 40ca

8 
npaKT~e

CKH HAeHT~Han c yrnoaoR 3aBHCHMOCTb~ ~.R 3!; 6,ee MsB 2 Si H 26 Mg, 
COBepmeHHO He MO~eT cJHTb BOCil~OH3BeAeHa (p11c.26) C noTeH~aRaMH, 

Tpe6yeMYMH B CAyqae Ot-21-3- °Ca, fi0~06Haa CHTyaqHa HMeeT M8CTO H 

~.R 3z; 6,28 MaB 
40Ca(pHc.2~). TaRo~ KOHTpacT~ pe3yAbTaT A(G) ~a 

7 



cnyqaR 31 - 32 40ea npH Ep=2U MaB (pHc.2) coxpaHReTCR H npH 6onb
IIIHX 3Hat~eHH.R ~("' 25 MaB) - pHc.I. 

HeKoTOpble RBneHHR uoryr 6b1Tb o6oJlCHeHbl, B qacTHOCTH, B paMKax 

pa3nH"4HJl CHn B3aHM0~8~CTBH.fl Ha.JI8T~8I'O npOTOHa ~ npoTOHaMH H HeRT

poHaMH ~· llpe~nonaraeTCll, QTO npH paccMaTpHBaellbiX aHeprH.RX Ep 

CIIHH-Op6HTa.JibHbl8 CHnbl OC068HHO BenHKH npH (p-p)-B3aHYO~eltCTBHH, TOI'

~a KaK Q8HTpaHbHb18 CHnbl, Ha060poT, 3Ha"!IHT9nbHO 60nbme IlpH (p-n)-B3a-

1040~8~CTBHH, 49M npH saaHMO,qeRcTBHH (p-p). TaxHN o6paaou, a npoqecce 

(p,p•) aaBHCHMOCTH A(O), BH3BaHHble B aHa"!IHTenbHOA cTeneHH CnHH-op-

6HTa.JibHbiM B3aKMO~eACTBH8M, HCnbiTbiBaDT CHnbHOe BnHHHHe B03YOMHOI'O 

npoTOHHOI'O KOMIIOH8HTa, ~o6aBnJl9MOI'O K B036~eHHD OCTOBa. YrnOBb18 

pacnpe~eneHHJl d u 1 d Sl.. , onpe~eJI.Rewe B nepBYJ> oqepe~b qeHTpaJlbHhiMH 

CHnaNH, Hao6opoT, qyBCTBHT8nbHbl K ~o6aaneHHD np.RMOI'O B38HMO~eltCTBHJl 

Ha.JI9T81li.IIHX rrpoTOHOB C Ba.JI8HTHbiMH HeltTpoHB.MH. 

B COOTB9TCTBHH C 3THM npe~nono~eHKeM Ha6nD~aeTCH 6nH30CTb 3KCne

pHM8HT8JlbHbiX pacnpe~eneHHA do /d .Sl. MH COCTOHHHA 2l B cnyqae KOn

neKTHBHOI'O B036~eHHH OCTOBa ( 40Ca) H TaKOI'O ~e B036~9HHJl OCTOBa 

C BKJIIOQ9HH8M BaJI8HTHbiX rrpoTOHOB (
54 

Fe ) KaK IlpH ~"" 20, TaK H 

~25 MaB (pHc.36). B TO ~e BpeMH Ha6JID~aeTCJl CHnbHOe OTJIH4H8 OT 
40

ca H 54 F~ aKcnepHMeHTa.JibHbiX yrJIOBbiX pacnpe~eJieHHA MH KOJIJieKTH-

PHc.3. a) AHanHs saBHCHNocre« A(Q) H d~' /dJL c H?DOJib30BaHHeM BH6pa-. 

QHOHHOlt MO~enH B pa.MI(ax U.Ct\ ( ypomnt 'i) , 11pocTOe OIIHCSHile 

A(~) 6e3 ~OIIOJIHHT8JibHbiX npe~ono~eHHlt ~H COCTO.RHHlt C OTCJTCTBH8Y 

B036~eHHJl Ba.JI8HTHbiX npOTOHOB ( 160, 40Ca, 5SRi) H aeo6XOAHMOCTb 

BB8~8HHH napaueTpa ). ~ J ,!VIll ypoBH8lt C 6onbWOA ponbll TaKHX B036~e

HHlt ( 54 Fe). BoJiee y~OBn8TBOpHT8JibHOe COI'JiaCH9 paC48TOB H 3KCIIepH

M8HTOB M.fl d u /dSl_ npH OTCJTCTBHH H9ATpoHHOI'O B036~HH.fl ( 54 Fe ) , 

4811 B cnygae CMbHOA penH TaKOI'O B036~9HHJl ( 58 Ni ) • ~=18,6 MsB 

B cnyqae 54 Fe H 58 Ni , 20 MaS - 40ea, H <.25) MaB - 16o. 
6) Cxo~cTBo aKcnepHMeHTa.JibHbiX pacnpe~eJieHHA d6" /df>. MH ypoaHeA 

2i C OTCJTCTBH8M B036~eHH.R H8ATpoHOB { Fe H 
40

Ca) H IIX O'l'JD1l1118 

OT du /d!l. ~JIH COCTOHHHJl 2l C BUHOA po.llbll TaKHX B036~eHHlt ( 5~1 ) 

a cJiyqaHX HecKOJibKHX 3Ha4eHHA Ep. KpHBaH - 3MnHpH4ecKHA cT~apT, 

HCIIOJib3yeNW! MH cpaBHeHHJl pa3JIHQHbiX saBHCHMOCTelt dCJ /d.n.. 

PaccuoTpeHH a cnyqae A(O): 160 - ~?/, ~onoJIHeHHble a/14/ , 

npH E =20 M3B ~ ycpe~eHHHe c p_e s y JIb TaT aM H 1241 
npH 38' 3 MaB ( myrOJlbHHKH) ; 40Ca - /16/. 54 Fe - /26/ H 58 :11 - /26< 

~ononHeHHble a 3 •251. B 'JWae do /d.Q.: ~0Ca- peaynbTa~ ~JIHKYJ>T
c.R ~neP,Bble npH E,.,=;20 MsBH I- 24,9 MaBL 54 Fe- 18,6 U.aB' 2 7, 19,4 

ll;3s' 2B/' H 24,6 MaBf29/; 58 Ni- 18,6 MslY;co/, yTo4HeHHb18 / 2/, 20 MsB 

/ 30/ H 24,6 Mss/29/. 
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BH3HpOBaHHOPO ypOBHff 2l 5~ Ni C BK~~qeHHeM B~eHTHHOC He~TpOHOB 
npH yKa3aHHHX 3HaqeHHHX Ep. 

PacqeThl (p, p• ) c HCITO~h30BaHHeM BH6paqMOHHo~ Mo~e~H no xapaK
Tepy OC~H~~ff~H~ OKa3hlBa~TCff ITOqTH ~eHTHqHUMH B c~yqaHX 04 Fe H 58 Ni 
( pHc. 3a). O~aKo 3TH pacqeTbl do /d .JL , npaKTHqecKH yqHTbiBa~II\Iie TO~h
KO KO~~eKTHBHOe B036~eHHe OCTOBa, B c~yqae 2l 54 Fe ~yqme COOT
B8TCTB~T 3KCnepHMeHTy, KOP~a C~a6o~ pO~b~ B~eHTHHX npOTOHOB B ~eHT
p~bHOM B3aHMo~eHCTBHH MO~Ho npeHe6peqb, ~ff A(Q), Hao6opoT, C~bHaR 
pO~b B~eHTHhlX llpDTOHOB B CITHH-op6HT~bHOM B3aHMO~e~CTBHH, He yqTeH
Haff B K0~~8KTHBHO~ MO~e~H, Tpe6yeT BBe~eHHff ~OITO~HHTe~hHOPO napaMeT
pa fi =3, cosepmeHHo He H~oro ~~H A(Q) 21 5 Ni co c~a6hlM cnHH-op-
6HT~hHhlM (p- n)-B3aHMO~e~cTBHeM. Bse~eHHe ) =3 npaKTHqecKH no~Ho
CTh~ BOCllp0H3BO~HT ~aK A( G), TaK H d 6" /d Jl. B c~yqae 21 54 Fe. 
ITpeHe6pe~eHHe B~Ho~ po~b~ ~eHTp~bHoro (p- n)-ssaHMo~e~CTBHH He 
ll03BO~ff8T XOpOWO BOCllpOH3BeCTH dc/dJl. ~~ff 2l 58 Ni(pHC.3a), 

Tenepb paccMoTpHM 6o~ee Ta~e~hle ff,ll,pa. Ha pHc.4a (cnpasa) ,IJ,JIH 
~ep 92 zr, 94Mo BH~Ho ~ocTaToqHoe no~o6He saBHCHMOCTe~ A(Y) ,IJ,JIH HH
~a~mHX yposHe~ 2r (0,93 H 0,87 Mob), a 3aTeM no Mepe yse~HqeHHR E* 
(oT 0,93 ~o 2,07 MsB) B 92 zr Ha6~~~~TCH sapHa~H A(Q). O~ospeMeHHO 
BH~O (Ha ~OHe 3THX BapHa~H~) B ~e~OM 3HaqHTe~bHOe CXO~CTBO ITO ~ase 
saBHCHMOCTe~ A(~) ~~ff ypoBHR 2+; I,e5 MsB 92 zr H 

PHc.4. a) Koppe~H~HH Me~ xapaKTepoM A(Q) H 3HeprHeH sos6~eHHH E* ~ 
yposHe~ ~+ qeTHHOC ~ep B o6~aCTH N"'!:J0 (1*=0,87+2,07 M3B). 

Cosn~eHMe 3KcnepHMeHT~bH~ saBHCHMOCTe~ A(Y) B c~yqae nepexo~os c 
e =2, 6~H3KHX no CBOe~ rrpHpO~e, ,IJ,Jlff ~ep 90 Zr H S8 Y (BBepxy), 

C~oWHaff KpHBaR r~~KO npOBe~eHa qepe3 COBOKynHOCTb 3KCnepHMeHT~bHHX 
ToqeK A(O) ,IJ,JIR yposHeA 2,1~ 90 zr H I,!:JI MsB 92Mo H npe~cTa~aeT co-
6o~ swnKpKqecKH~ cTa~apT A(Q) ,IJ,JIR cpasHeHHH c 3aBKCHMOCTRMH A(Y) 
~yrHx cocToRHH~. Ep"" 20 MsB.)~Iff 2,07 M3B ~aHa "cH~a" KJ~~HU1aliHH. 

Pesy~bTaThl npe~sapKTe~hHO n~HBO~H~Hcb B qpenpHHTax • , r~e 
B c~yqae yposHeA 21 90 •92 Zr H 9 Mo ~aHHHe 161 cnerKa no~KoppeKTH
poBaHhl; 9~o - ~aHHHe 1321. Pe3ynbTaThl ~na 89Y ny6~HK~TCR snepshle. 

6) YnyqmeHKe TeopeTHqecKOPO OnHCaHKR (BH6pal.IHOHHaR MO~e~b)C BBe
~9HK9M napaMeTpa j\ ~ 2 ,IJ,Jlff PHITOTeTHqeCKOPO ypDBHR ( OCTOB + p > 1 npe~
CTa~RD~ePO C06oA KO~neKTHBHOe BH6pa~OHHOe COCTOffHHe + ycpe~HeHHOe 
npOTOHHOe B036~eHHe ~pa. OKCnepHM9HT~bHhle TQqKH npe~CTa~HDT C0-
6oA pea0nhTaT ycpe~HeHKff A(O) ~na CReAYD~HX COCTORHHA: 2,!9; J,3l; 
3,84 g Zr; 1,85 92 Zr ; 1,51 92Mo K 1,74 MaB 89Y. 

HI 

0 3,8Lj 
• (3,31+ 3,8<-j)' 

" 1, 7<-j; f,2 f1f2- -.sh-l 

2,07 
HE T 

1,85 

HET 
0,93• 

O,B7o 

30 90 15QD 

9.., .... 

P11c.4 
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COCTOaHM~ 2+; 1,51 92Mo M 2,19 MsB 90 Zr , HamM M0~8HbHH8 pacqeTN ITO 

MCK (Ha pMc.4 orr~eHN) ~H ypoBHe~ 2+ rrpM pa3R~HHX 3HaqeHMHX E* B 
92 * Zr He BNHBRHDT TOPO, qT06N TOHbKO C H3M8H8HH8M E B yK83aHHHX HHH 

~~e 6onbmHx AHarra3oHax rrpoHCXOAHHH sapH~H A(O), cpaBHKMNe c Ha6HD

A88MNMH sKcrrepHNeHTaHbHO. B 3THX pacqeTax HcnoHb30BaHCa ~p~Top 
KOHH9KTHBHO~ (BM6pa~OHHO~) NOA8HH. 

B o6bacHeHKax aapHa~~ A(G), rrpeA»arasmHxca HaMH B/J3,2-4,25,31/ 

B paMRax o6onoqeqHOA MOA9HH, MN HCXO~HH H3 TOPO qTQ 6HH30CTb 38BH

CHMOCTeA A(IJ) MH ypOBHeA 2+; 2,19 °zr, 1,bl 
9~o H 1,85 M3B 

92 
Zr 

MO~eT 6NTb CBH3aH8 C C~8CTB€HHOA poHbD HX KOH[flHryp~H (~g912 ) 2 , 
H3B8CTHOA H3/34 •35/, a B CBO~ oqepeAb ITOA06He A(Q) ~a COCTOHHH~ 
2 t- i 0, 93 9 2 Zr M 0,137 M3B '::l\lo - C B~OA poJibiO HX KOH[flHrypa~H 
( ~ d

512 
)2 , XOpOWO BNHMH8MO~ B /Jb-37/. llpK 3TOM OC069HHO ~eHHO 

rrpell!,ll,e acero pa3HHqHe A( IJ) Meli!,II,Y ''npoTOHHNN " (I A 135 MsB) H "HeATpoH

HNM" (0,93 MsB) ypOBHIIMH B OAHOM H TOM ~e ~ ';12 
Zr • llocneAHee o6-

CTOHTe1lbCTBO samiO ITOTOMY, qTQ H CHCT9M8 OC'l'OB8 90z.r 11 
92 Zr CaM8 no ce6e MO~eT pa3HHqaTbCH / 3b/. B npO,l_I,OJI~9HHe TaKOPO 

paCCMOTpeHHH MHT8peCHO nOK838Tb (pHc.4) 1 qTO B flAP8X ':JO Zr H '}~0 
( C 38.MKHyTOA HeATpoHHOt:l o60JIOqKOA N =00) HH no 3HaqeHHaM E*, HH no 

xapaKTepy AU) HeT yposHet:l' nOA06HNX 2+; 0 '93 K 2' 07 MsB g
2 

Zr • 

llepBHA K3 3THX ypOBHet:l xa~Te~i3yeTCH nepecTpo~KOA napN BaH8HTHNX 

Het:ITpOHOB 1 ~d 5/2 f /Jb-3 ' a ypoBeHb z+; 2,07 MsB - pa3pNBOM 
3TOA nanwf 5,36/. TaK~P. r.TnVKTvnw Roo6mP. oTr.VTCTBVDT B 

9~~ ~ 92vn 
llOCKOJibKJ B 3TH X .R,Il,pax o6o~~qK~- V dS/2 n~CTBF.--/34 ' 35/. 

Pa3yYeeTc.R, qTo so scex no.n.o6HHX paccMoTpeHK.RX HeJib3H c6pacN

saTb CO cqeTa sifl[fleKT nOJI.RpH38~H OCTOBa. Xopomo K3B8CTHO, qTQ B p.R,Il,e 

CRyqaes OH B9CbM8 B8RMK, a KHOP,Il,a nP.OCTO HBJI.R9TC.R OnpeAeRHD~HM. 
KaK MN o6~aJIH BHHM8HMe B /Jo/ H KaK BHAHO H3 pHc.4a, H8T 3Ha

qMT81lbHOPO pa3JIHqHa no [fla3e Meli!,II,Y A(Q) MR cocTO.RHKA 2+; 2,19 H 
3,84 MsB a .R,Il,pe gozr , xoT.R oHM cHJibHO pa3JIKq~Tc.R no seJIKqMHe E*. 

06bHCH8HHe TaKOPO 60RbWOPO CXO,Il,CTBa A(Q) TO&e, nO-BK,Il,HMOMy, Ha,ll,O 
MCK8Tb B H3B8CTHOt:\ A»H 3TKX ypOBHet:\ 3aM8THOt:l KOJIR8KTMBH3~M H XapaK

T8pHOM M.R HHX qHCTOM npoTOHHOM so36yll!,ll,eHHM. EcJIH qacTHqHo-ANpo

qHoe H8ATpoHH08 B036yli!,II,8HH8 (H3 3aMKHyTOA o6oJioqKK N =50) C KOH[flHry-

pa~HeA ( ~~912 )- 1 ~dS/2 H A88T 3aM8THHA BKJla,ll, B COCTOaHMe 2+; 

3,31 MsB 9 Zr , TO 3TO B036~eHKe npaKTMqeCKH OTCYTCTByeT B 
CTpyKType ypoBHH 2+; 3,84 MaB g Zr K oqeHb MaJIO AJI.R COCTOHHH.R 2+; 

2,19 MsB Taro &e H,ll,paJ o qeM ~6eAHTeJibHO cs~eTeJibCTBYJOT pea~JibTaTH 
peaKl\MH ':H Zr( 't" '0(.) 0 Zr I J 1. YpoBHH z+; 3, t34 H 3. 31 M3B 

0 
Zr He 

HA8HTMqHH, HO o6JI8,11,aiOT npoTOHHOt:l KOH¢Hrypa!.iK8t:l (f &1)- 1
p 112 , HRH 

(p3/2)-1pl/2• HJIH ~e CM8Cbl0 3TMX ,ll,BYX KOH¢Mrypa~KA/40 • MHTepeCHO, 
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t!TO A(Q) .IJ,JI.R COCTO.RHII.R 2+; 3,8~M3B 90zr npaRTI!t!SCKII B.HaJIOI'IItiHa 
3aBHCHMOCTH A(Q) ~H rrepexoAa c €=2 (I/2- _. 5/2-) B 89Y (pHc.4a). 
~ B 3TOM CJJytrae AJJ.R COCTO.RHH.R 1,74 M3B S9y C~8CTByeT CXOAHOS OITHCB.
HHe: ITOAH.f!THe_ If

512 
- rrpoTOHa K op6HT8 2p1; 2. ~eACTBIITS~bHO, pe3y~b-

TaT~ peaK~H goZr(d,~e) B9y AaiDT AOKB.3UT8JibCTBO OAHOqaCTHtiHO~ 
ITpGTOIIHO~ HHTepnpeTal.\1111 3TOI'O COCTO.RHII.R / 4I/, Bo3MOlltH08 aJ!bT8pHB.TIIB
H08 TO~KOBaHI!e ypoBH.R I, 74 M~~B 00Y, KaR o6ycnoBJJeHHOro cna6o~ CBH3bl0 
?~OTOHa 2pi/2 C COCTO.RHII8M ~+; I,84 M3B B036Y*A8HHOI'O 8B Sr -OCTOBB. 

21, MeHee np1-1eMJJeMo 113-3& 3aMeTHoro pa3JJ1-I/Mf! A(Q) ypoBH.R 1,74 M3B 
89y 1-1 A( Q) COCTO.RHII.R 2~; j, 3I M3B 90zr 3l/, noc.lle.IJ,HMII 113 ROTO
pbiX p01l,CTB8H8H ypoBHIO 2~ 88sr , 

Pa3yMeeTc.R, Me~ A(O)AJJR rrpoToHHYX qacTKtiHO-AYpOtiHYX ypoBHe~ 
II COCTO.RHHA, o6yCJJOBJI6HHHX rrepeCTpO~KO~ BaJI6HTHYX ITpGTOHOB (flg912 )2, 
AOJJJP\HB. 6~b pB.3HHL\&, H OHB. BHAHa B o6~B.CTH 0 > 90° (pKc.4a). 0AHaRO 
( 113-38. KOHTpacTa HeRTpOHHHX ypOBHeA ) ero MOMHO B rrepBOM ITpH6~H

MeHHH rrpeHe6peqb, EcTeCTBeHHO, tiTO B 3THX"rrpoTOHHYX"(xoT.R H pa3HOTHrr
HYX) cocTo.RHH.RX AOJJMHB. 6~b H APYPB..R o6~a.R qacTb, o6ycnoMeHHa.R rro
~.RpH3B.L\118~ OCTOBa, Y4HTHBB..R 3TO, MOMHO ITOJJytrHTb HeKOTOpJD ycpeAHeH
Hyro 3B.BHCHMOCTb A(O) ~H rHrroTeTHt~ecKoro cocTORHII.R <OCTOB + P> , xa
paKTepH3yeMoro KOJJJJeKTHBHHM B036yMAeHII6M OCTOBB. H rrpoTOHHHM B036yJP;
A8HH6M (pHc.46). ~ o6Ht!HO ITOHHMB.6MOMY TaKIIM 06pa30M M8XaHH3MJ rrpo
L\6CCB. (p,p') MOM6T 6HTb B rrepBOM rrpH6JJHJP\6HKH rrpKMeHeHa KOJI~SKTKBHaf! 
(BK6pa~OHHB..R) MOA6~b /J5/. KaK BHAHO K3 pKc.46, A~H OITHCaHH.R A(Q) 
TaROI'O "rrpOTOHHOI'O" B036yMASHH.R He06XOAHMO BB6A8HH8 60JJbWOI'O ~a~-
MSTpa). -x.2, KB.K 3TO 6WIO HyMHO II ~.R "rrpoTOHHOI'O" COCTO.RHH.R 2I Fe 
(pKc.3a). 

B 3aKJJt04eHHe aBTOpH BHpaJI(atOT 6~aroAapHOCTb P .i;l.JloM6apy, 
4.fnacxay3epy, P.Ae CBHHHpCKII, B.Maliepy, lK.TKpboHy, .dL-Jl.3cKilAbe 3a 
yqaCTHe B rrpOBeASHHH 3KCrrepHM6HTOB. ABTO~ TaRJI(8 npH3HB.T8JibHH 
B.MH~ne, JK.CoAHHocy H B.~.OcTpOJMOBY 3a HHTepec K HB.CTO~e~ pa6oTe 
H IT0~83HH8 AHCKyCCHH, a TB.KMe JK.PeliHaJIY 38. rrpeAOCTB.BJISHHe nporpaM
W ECIS. 
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nnaBKO A.B., KYAPRWOB B.H., KyxTHHa H.H. 
AHanH3 no MeTOAY CBR3aHH~x KaHanoe 
Heynpyroro pacceRHHR nonRPH30BaHH~x npoTOHOB 20725 MaB 
Ha PRAe CPeAHHX H nerKHX RAeP 

6-83-804 

~eMOHCTpHpyeTCR KOppenR~HR Me*AY ~OPMOH 3KCnepHMeHTanbH~X 3aBHCHMOCTeH 
aHanH3HPYIOllleH cnoco6HOCTH A (8) H nonolt<eHHeM 3HeprHH E *, eoa5y*AaeM~x 3 -
COCTORHHH AnR RAeP 16 0, 24 •26 Mg , 28 8!, 4°Ca, a TaKit<e AnR 2+ ypoeHeH 
90, 92 Zr H 92,94 Mo.TaKaR KOppenR~HR CBR3~BaeTCR C RAePHOH CTPYKTYPOH. npoee

AeH aHanH3 yrnoe~x pacnpeAeneHHH A(8) H do/dfl no MeTOAY ceR3aHH~x KaHanoe 
/nporpaMMa ECIS/ e paMKax BH5pa~HOHHOH MOAenH. noKaaaHo xopowee cornacHe 
pac4eTOB H 3KCnepHMeHTanbH~X AaHH~X AnR KOnneKTHBH~X COCTORHHH 31 H 5~ 
4°Ca, a TaKit<e AnR 21 YPOBHeH ABaM<A~ MarH4eCKHX RAeP 160 H 4°Ca. npH OnHCaHHH 
A ( (}) KOnneKTHBH3HPOBaHHOrO 2! COCTORHHR RAPt C 3aMKHYTOH npOTOHHOH o6ono4-
KOH (58 Ni) napaMeTp A paeeH eAHHH~e, a AnR 2 1 ypOBHeH RAeP C He3anonHeHHOH 
npOTOHHOH o6on04KOH (64 Fe, 90zr. 92 Mo) HeOOXOAHMO BBeAeHHe A .. 2 A- {3 o.o. I {3 c. 
rAe {3 s.o. H {3 c - napaMeTp~ Ae~OpMa~HH CnHH-op5HTanbHOrO H ~eHTpanbHOrO 
nOTeH~Hanoe COOTBeTCTBeHHO/. 

Pa5oTa B~nonHeHa B fla5opaTOpHH B~4HCnHTenbHOH TeXHHKH H aBTOMaTH-
3a~HH OHRH . 

Plavko A.V., Kudryashov V.I., Kukhtina I .N. 
Analysis by the Method of Bound Channels 
of Inelastic Scattering of 20~25 MeV Polarized Protons 
on Some Mean and Light Nuclei 

6-83-804 

The correlation between the shape of experimental dependences of 
analyzing power A((}) and the location of energy E* of excited 3--states 
for 160, 24,26Mg, 2Bs!, 40ca nuclei and for 21-levels of 90•92 Zr and 92 •9'Mo 
is demonstrated. Such a correlation is connected with the nuclear structure. 
The analysis of angular distributions of A((}) and du/ dfl is performed by the 
coupled channel method (ECIS program) in the framework of the vibrational 
model . A good agreement of calculation and experimental data for collective 
states 31 and 51 of 4°Ca, and for 2~-level s of double-magic nuclei 16 0 
and 4°Ca is shown . Describing A((}) for collective 2t- states of a nucleus 
with a closed proton shell (6"8 Ni) we suppose A ~ 1 and for L.l-levels of 
nuclei with non-closed proton shell ( 54 Fe, 90Zr, 92Mo) it is necessary to 
introduce A ~ 2 ( A =fJ 8

'
0 '/ {3°,where {3 8

'
0

' and (3°- deformations parameters of 
the spin-orbit and central potentials, respectively). 

The investigation has been performed at the Laboratory of Computing 
Techniques and Automation, JINR. 
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