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B ll8'181lhHOM • 11epao11e aay'lenan CBH38HHblX°COCTOlI!lllil RAep BCDOIIl,30Banac& MOAerui, 

OCIIOB8Hllble '18CTO Ha IIPSIMO DpOTHBODOnOlKHblX 11po1111onolKeaanx. HanpHMep, B ·ooono'!e'lllol! 

MOAena npeADonaraeTCst, 'ITO llyKnOHbl ABlllKYTCR He3aBBCHl',{0 11pyr OT 11pyra B .cpe11aeM 

none,, B TO BpeMn K8K_B a -'laCTH'IHOi! MOAenu npoADonaraeTCn cum.noe B38llMOAeilCTBlle 
' /1/ 

OTAel!hHblX HYKl!OHOB BllyTpll a -acconaanal!. Bam.11epMyT DOK83an, '!TO, aeCMOTpSI na 

pa3!1ble npe1111onOlK8!1HS1, 9TB Monena ne llpOTBBOpe'l'.aT 11pyr 11pyry t ecna Y'IOCTb anTBCHMMeT-

pllJO BOnBOBblX 'PYIIKI(Hi!, T.e. nepaana'IHMOCTb llyKnOIIOB. TaK B03llHK8eT BODpoc, MOlKIIO 

na C IIOMOlll!i!O ooono'!e'llloil MOAena, KOTopasr, KaK H3BeCTno, xopowo OIIHCblBaeT Ollll0'18C

Tll'l'.llble CBOilCTB8 RAep (1taK ayKnOBBbl8 WEPllllbl, 3ll8'18llllSl log ft· /3- nepeXOAOB H T.11,),, 

TaKlKe 0IlHC8Tb B Kll8CT8pllb18 CB<>ilCTBa, ana lK8 sransieTCSI neooXOllllMblM UCIIOl!h30B8Tb 11nsi 

011.HCallHSI KnacTepllblX CBOilCTB Cll0IlB8ln,!lble, a HMenno, KnacTepHble MOll0nB, 

B naHnoi! 11accepTanau STOT aonpoc uay'!aeTCsi na. npuMepe ner_KHX RAep (A< 16). 

nerKae BApa SIBIISIIOTCSI ocooeHBO ynoon'i.1MH IIIISI STOll nena, T8K Kale RX YPOB!IH OTIIOCHT011b

no 11011110 aay'leHbl ll BX OAHO'laCTH'IHble CBOliCTBa xopowo OIIHC8llbl, 'ITO He coa11aeT 11011on

llllTOl!hHblX llpOolleM0 

8 nepBOM paa11ene H3y'!aeTCSI Bonpoc, MOlKIIO na nony'IHTb H3 SKCDOpHMOHTam.ablX' 
~··"• _., . 

118Hllb1X Henocpe11cTBOHHb18 YK838HBSI Ha Dp0IIIIO'l'.T0!1He Toll ana HHOll MOAenu • .UaHHbte, KOTO

pb!e, yKa3blB8IOT Ha .!!pKO BhlpalKellliyJO 1tnacTepay10 CTpyKTypy OTAellhHblX ypoBHOl! nerKHX 

BAep H KOTOpble OblnH llCXOIIHbIMH DpB pa3BllTHB p83HblX KllaCTepHbIX MOI1ene8, MOlKHO OO'bSIC-
. nl · 

HBTb T8KlKO B paMKaX OOOIIO'le'IH08 M0110llll (CM,, HaDpUMep, ). nosTOMY, 0Cf;0BblB8SlCb 

TOl!hKO Ha oom.wax npaae11eH1!blX KnacTepHbIX WHpHH8X, HOl!h3SI CK838Tb, K8K8SI 113 M' :ie

ne8 S!BnROTCSI ll8H00n0e IIOIIXOIISIIllel! AnSI OIIHC8HllR 1tnacTepllb1X CBOliCTB nerKUX RAep. nnn 

STOil nena HylKHbl 11pyrue SKcnepHMOHTSnbHble 11aH11bie, T8KUe, !{SK Aallllble, nony'IOHHble ll3 

BIIOpllbIX pea1tnul!, B' ICOTOpblX DpOllCltOIIHT nepe11a'la ana BblOHBaHBe acconaanull. 8 II accep

T8Illlll IIOKaaano, 'l'.TO ll3 HMeJ011IllXCSI peaym.TSTOB. H3y'lellHSI STl!X peaKI(HH cneAYeT, 'lTO ypo

Bellb ner1toro S!Jipa HMeeT He 011ay, 8 nec1tonbKO p83HblX KnacTep_HblX CTpyKTyp. Cne110BaTen&

no, TeOpHSI, KOTOpast OIIUCblBSeT · KnacTepayJO c.;pyKTypY RAep, 11onlKHa Ob!Tb B COCTOS!Hllll 

AaTb OTHOCllT01lhHYIO BepOS!THOCTb cyweCTBOB8HllSI STHX p83llblX CTPYKTyp B ypoannx ner1tax 
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Bo BTOpOM paaitene .[UICCepTSIUIB paCCMSTpBBSIOTCB noA STBM acneKTOM BhlBOAhl O KJiac

're_p:Bl,IX CBOACTBSX, KOTOphle ASIOT xnacTepllhle MOA8nB B KOTOphle A88T ooonO'l'.8'1H8B MO

Aem.. IlpeaM)'lllecTBo Teop1rn, oc110BLIBa10meacs Ha ooono'!e'l'.Boff Monena, coCTOBT B TOM, 

'l'.TO STS Monem. yll(e onp4Bnana ceoB npB onBCSHBB MHOrHX CBOffCTB 5I.ll8P, B '!TO M0ll(H0 

acnom.30B8Tb M8T8M8TB'l8CKBA annapaT, pa3BBTLIA B HeA,AnB OIUICSHBB 0,[lllO'ISCTB'IHhlX 

CBOffCTB Slll8p. B paMXSX O0onO'l8'1HOff MOll8IDI M0ll(H0 Bhl'IBCnBn, BepOBTHOCTb H8XOll()l8HBB 

p83BLIX xnaCTepBLIX CTpyKTYP B 0,[lHOM YPOBH8 B TO Bp8MB, KSK B xnaCTepHhlX Monensx 

npe.1UionaraeTcs, 'ITO Ans xall()loro ypoBHB num& onHa KnacTepHaB CTpyz:Typa BBnBeTCB llOMB

' 
1111py10mea. IlpB STOM BO MBOrBX cny'l'.aBX HylKBO cnenan, npOB3BOID,Hhle npel!llonoll(eBBH, 

'ITO0hl pemBTb, KSKSB CTpYB:TYPS BBnl!eTCB AOMBHBpy10mea. TaKBM oopaaoM, TOID,KO 000-

no'!e'IBaB MOAem. BldllOnHH8T npeA~BBneBHoe B nepBOM paanene Tp800B8HBe O B03MOlKHOCTB 

Bhl'l'.BCneHBB BepoBTHOCTB cymecTBOBSBBB pa3111dX CTpyKTyp B OAHOM ypoaae. 

B nocneey10max paanenax .IUICC8PT8IUIB paCCMSTpBBaeTCSI nosTOMY Tom.Ko TOT MeTOll 

AnB onBCSHBB xnacTepHhlX CBOffCTB nerKBX Slll8P, KOTOphlA OCHOBhlBSeTCSI Ha ooono'le'IHOA 

MOAenB, B o5Cy)l(A88TCSI ·pHA nony'leHHhlX STBM MeTOAOM peaym.TSTOB. 

B pa3Aenax 3.1 H 3.2 onpeAenlllOTCB cneKTpOCK01lB'18CKH8 q>aKTOPhl s H npBBenea-

Hhle xnacTepHhl8 mapBHhl 0 2 
B y 2 • OHB nponopllBOHSn&Hhl BepoHTHOCTH H8XOlKA8HHB BC

XOAHoro B.llpa B COCTOHHHB 'oCTSTO'IHOe HAPO + acconuanua'. Ilpu Bhl'IBCneHBBX B paM-

xax ooono'le'!HOA MOAenu B BhlpalKeHBSI Anll cneKTpOCKOllB'l'.8CKBX q>aKTOpOB B, cneAOBSTem.

HO, npBBeAeHHhlX xnacTepHhlX mBpBH BXOABT reaeanorB'l8CKHe MHOrO'l8CTB'IBhl8 Kos¢¢unBeH

Thl. reaeanoru'le'CKBe KOS~BllBeHThl - xos¢¢BllH8HThl paano)l(eHHB BOnHOBOil WHKIXBB ooono

'l'.8'1HOA Moll.ena no BonHOBhIM WHKllBBM acconBallBA. OHB onpenenBIOT caoll:CTBa CHMMeTpuu ; 

ASHHoro HAPS OTHOCHTen&HO KOHKp8THOro ypoBHB OCTSTO'IHOro S!Apa B 8CCOl(H81lHB. B nuccep-

/3/ 
TSIUIH Ha OCHOBSBBH paoOThl SBTopa A88TCSI npOCTOll MeTOA Bhl'IBCll8BBB reaeanora-

'leCKHX Kos¢¢unBeHTOB AllB OTAeneHBSI acconualUlll C CBMM8TpH'IHOA cxeMOil IOara. 3TOT M8TOA 

ucnom.3y8T B3BeCTHhle OAHO'ISCTB'IHhie reaeanorB'l8CKBe KOS~BllBeHThl. Bhl'IBCneHHhle no 

' STOMY M8TOAY reaeanorB'l8CKBe Kos¢¢BllBeHThl AllB OTAelleHBSI a -'ISCTHI( OT B.llep lp -ooo-

/3/ 
nO'IKB ASHLI B paoOTe • 

B paanenax 3.3 B 3.4 O0CY)l(ASeTCSI Bonpoc, B3 KSKBX SKCnepaMeHTOB MOlKHO nony'IHTb 

H enocpencTB8HHYIO 1rn¢opM81lBIO O npuBeAeHHhlX HYKllOHHhIX .B KnaCTepHhlX mupBHSX, IlpB~e-

AeHHhl8 HyKnOHHhl8 mupBHhl MO)l(HO nony'IBTb B3 peaxnall: Bhl0BBSHBSI TBna (p,2p) , a TSK-

)Ke H3 p88KllBll nepena'IB, K KOTOphlM OTHOCBTCSI KaK 00hl'!Hhl8 peaKllBH CphlBS B IlOAXBSTa, 

TaK B peaKl(BB C Tg)l(enbIMB BOHSMH, B TO Bp8MB, KSK M8X8HB3M peaKnull:, B3 KOTOpblX MO)l(

HO nony'!BTb npBBeAeHHhle OAHO'ISCTB'IHhle IIlBPBHhl, l!BllBeTCSI B OCHOBHOM Bhll!CH8HHLIM, Mexa

HB3M peaKnBi!, B3 KOTOpblX MOlKHO 0hlllO 01,I onpenenHTb npuaeneHHhle Kll8CTepu1,1e WHPBHl,I, 

eme nnoxo uaaecTeH, no aaanoruu c peaKllH.IIMB nepena'IB anu a1,16uaaaug onaoro HyKnoaa 
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0ll(B,[l88TCB, 'l'.TO B peSK!lBBX Tuna (U1,a) npeoonanaeT nepena'la 8CCOllB81lBB, 8 B peaKIUI

BX TBna (p,pa) - Bhl0BBSHBe 8CCOl(B81llillilo CymecTBYIOmBe sxcnepBM8HThl He npOTBBOP8'18T 

TSKOMY M0X8BB3My, noSTOMY HSAelKJIO BCilOID,30B8Tb 3TB peaKl(BB nnH onpeneneBBB npBBe

neHHLIX xnacTepHLIX mBpBH. 

B '18TB8PTOM B nBTOM paanenax oocyll()laJOTCB peaKl(Blil Bhl0BBSHBB B nepena'IB acco

llBSllBA oonee nonpo0HO B cpaBHBBSIOTCB TeopeTB'l8CKBe peaynbTSThl ·c sxcnepBM8HT8n&Hhl

MB ASHHhlMB. B npennonOll(8HBB, 'ITO M8X8HB3M Bhl0BBSHBB B peaxnBBX TBna B9.._(p,pa)A* 

BBnaeTcs npeoonana~mBM, T.e. 

(B,_ ••A*+a)+p-+ A*+a+p, 

8 B peaxnBBX TBna B9 •• .cu ', d) A* npeoonaASIOllllilM oyAeT M8X8HB3M nepeAS'IB, T.e. 

(U 
1
•a+d )+B9.a-+(B9.a+a=A*)+d . 

cnenyeT , '!TO Ce'l8HB8 B O0OBX cny'ISBX nponopnuoHan&HO COOTBeTCTBYIOlllBM npBB81l8HHhlM 

mapBHSM B9 ,.;-A*+a B A*-+Bq •• ;ta. 3ana'la COCTOBT B Cp8BH0HHH TeopeTB'18CKBX pac-

'leTOB C sxcnepHM8HT8nbHl,IMH ASHHl,IMB . TeX B8lIB'IBH,' KOTop1,1e BBllBIOTCB xapaKTepHl,IMB B 

Ana _M8X8HB3M8 peSKllBB B Anll CTpYKTY~hl BApa,-TSKBX, HanpBMep, xax cneKTp B030Y)l(AS-

HBB KOH8'1Horo .smpa A 3TO naeT B03M.0)1(HOCTb cnenaTb 38KllIO'le~e O npaBBn&HOCTB 

BCXOAHl,IX npellllonO)l(8HBll B CTeneHB TO'IBOCTB nony'leHHl,IX npuaeneHHhlX mBpBH. 

PeaKIUIB Tana (p,pa) EanamOBl,IM, Eogp1mHOll B SBT?POM paCCMOTp8Hl,I B EopHOB-

CKOM npB0IIBlK8HBB, T.e. npB npeaeopelK8HBB B38BMOA8ilC'X'BBeM HaneTa10mero npOToHa B 

14/ "-"'"'-- . pacceHHHhlX 'ISCTBIX ~ OCTSn&HhlMB HyxllOHSMB HAPS • ....... .,,'t""peH!lBSnbHOe ce'!eHBe nponop-

llBOHSm.Ho BMnyn&CHOMY pacnpeAeneHBIO p(q)= ::£ SLp L{q) ltOTopoe BM8llB acconBSllBB 
L 

B 5IJlP8 AO CTOllKHOBeBBSI, B • npOTBBOilOllOlKJIOCTb BMnym.CHOMY pacnpeAelleBBIO nyMoHOB 

B HAP8 BMnyn&CHoe pacnpeneneHB8 SCCO!lBanBll smnBeTCSI p83HhlM HS KSlKAOM H3 ypOBHeA 

OllHOll. B TOI! lK8 O0onO'IKB, T8lt KSK 8CCOIUl81lHB MOryT 00ll81l8Tb p83Hl,IMB MOM8HT8MB 

KOIDl'l8CTB8 llBB)l(eHBSI L Ha ltSlKAOM ypoaHe OAHOil B . TOA )1(8 ooonO'lltB, 3To npB'IBHa 

Toro, 'l'.TO cneKTpl,I B030YlI(A8HBB KOH8'1HOro HAPS oynyT HeMHOro OTllB'ISTbCB Apyr OT 

Apyra AnSI paaa1,1x yrnoa unu pa:;3H1,1X q • CnexTp B030YlKA8HBSI npu q •O onpeneneH 

B OCHOBHOM axnanaMB acconuanBll C L= 0 • T,e. napnaan&Hl,IMB npBB8,[l8HHblMB IIlBpB-

HSMB A-+(A-a)*+a L•O , TonbKO npB TSltOM q , npB KOTOpOM HOpMBpOB8HHhl8 BM-

nym.cH1,1e pacnpeAeneHBH acex acconuanull: c paaa1,1MB L npB0llB3BTellbHO paBHhl no 

B8llB'IBHe, nony'laeTCSI nonHl,li! cneKTp B030Y)l(A8HBSI, COOTB8TCTBy10mBi! npBB81l8HHhlM mHpB-

HSM A-+(A-a)!+a , 

TTOllHl,18 cnexTpOCKOnB'l8CKH8 q>aKTOpbl Sa~ SL B napnaan&Hhle cneKTpOCKOilB'le-

CKBe "q>aKTOpl,I SL OCHOBHOro COCTOSIHBSI H8KOTop1,1x B.llep ip -O0OllO'IKB HSMB Bhl'IB-

cnellld llllSI Hei!TpOHOB, TpBTOHOB, He 
3 

B a -'ISCTBll OTHOCHTellbHO pa3Hl,IX B030YlKll8H-
. /4/ 

H1,1x ypoaaell: KOHe'!Horo llllPS • OHH npuaeneH1,1 a Taonunax nuccepTanuu. CpaaHeHBe 
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I 

Bbl'IHCneaBhlx Cll8XTPOCXOIIll'I8CltllX 4'aKTOpOB C 8KCll8PHM811Tam.RI,IMB tlaRRblMB B aaCTosmiee 

. BpeMH O'I8Hb orpaaH'I8BO. 3KC118pHM8llTaJihBO H3B8CTllb18 RMIIylIJ,CBble pac11peAen8HHH acco-
. / ' 

IIHSIIHll B nerux RJ:IPSX I[ CII8KTPbl B036}')KA8HHH KOll8'IBhlX HA8P Ka'I8CTB8HHO COOTB8TCTBYJOT 

IIP8ACKS3allRHM TeOpHH. Oco6eaao HBT8p8Cllb1MB RBnaJOTCH pesym.TaTbl R3Y'l8HHH p8aKIIHR 

C12 (p,pa) , TaK KaK B SToll peaKIIRR paCCMSTPRBannc& 11epeXOAbI K B036YlKll8BBblM COCT0-
8 m, . 

BRRM KOll8'IIIOro aApa Be • Pesym.TSTbl COOTB8TCTB)'JOT IIP8ACKa3aBHRM, CAenaHllbIM aa 

6ase o6onO'I8'IIIOll MOAenn, ·110 aaXOARTCH B llpOTRBOpe'IHH C OCIIOBHblM llp8A11onoJKeHHaM' 

BC8X xnacTepBhlX MOAenell, 3SKnIO'ISIOJIUIMCH B TOM, 'ITO xnacTepaoe COCTORRHe Be 8 +aL O 
CJ••· -

RBnJleTCH 8AHIICTB811BO BalKBh!M reaeanorH'I8CltllM COCTORRH8M B c!~ •. 
IToA06Bb18 p83yllbTSTbl OlKHASIOTCH n B peaKIIHH 0

18 
(p,pa) , R B peaKIIRax BIO (p,pa) 

n B
11 

(p,pt) • Cornacao Bbl'IHCneBHRM Ila OCHOBe o5onO'I8'IIIOll MOAenR B peaKlb!R 

0
18

(p,pa) TOllbKO 5% 11epeXOAOB llpHBOART K OCIIOBBOMY COCTORRIIIO RAPS cu , ecnn a -

'IaCTllltbl c L -. 0,2 n· 4 ASIOT BKnSA B peaKn:aro. 

PealtllRH, HBJ:!Yll:llpOBSHllble HOIISMH U , SBTOPOM paCCMOTpeBhl TaKlKe B IIpH6nnlKeHHII 

( ) /6/. 
IInOCKRX Bona T80pHSI BaTnepa I XOTSI ll81Ib3SI OlKHAaTb, 'ITO TeopaH 5es Y'I8TS eyno-

llOBCKoro B3SHMOAellcTBRH AO H 11ocne peaKIInH CMOlK8T OIIHCSTb AeTam.110 · yrnOBbl8 pac11pe

Aene11HH STHX peaKIIRL llellb paCCMOTJ)8HHSI c·ocTosina Tom.Ko B 'TOM, 'IT06bl o6'bHCIIHTb 

xapaKTepnble pasnn'IHH B yrnoBblX pac11pe11eneB11ax 1ae CBSl3aaHble c 11peHe6pelKeHneM Kyno

HOBCKHM B3aHMOA8llCTBH8M AO I[ 11ocne p88Kn:RH. ITpn5nalKeane IInOCltllX Bona C aeo6xo11HMOCTbIO 

06'bHCIIHT TaKHe pasnn'IHH B yrnOBblX pac11pe11enellHRX, ecnH OCIIOBHble 11peA11onolK8BIIH Teo-

PHH RBnSIIOTCH npaBHIIJ,HblMB, T.e. M8xaRR3M Cpbll'la· SIBnHeTCH 11peo6naAaIOI1lHM n Knacrep-

Hble CBOllCTBa RA8p MOlKBO onncaTb B paMKax 06onO'I8'IIIOll MOAenn. 
1 

'B peaKIIRRX, HBA711RpOBallHbIX HOHSMH ' Li Ha nerKnx aApax, H8nb3H 11pe11e6pe'Ib 

BnHrumeM Hoaa U aa q>OpMy HMIIyllbCHoro pac11pe11eneHHH (no aHanorHn c peaKIInHMH (d,p)l 

11 OH n HAp0-MHW8Hb HM8IOT OAHHaKOBblll pa3Mep I[ AaIOT paBHOlt8Hllblil BKna11 B yrnoBOe pac-

11pe11eneHne. nns peaxn:ai! (Li 1
, d) ,HM88M fAs'"O, a AnH peaKitHll (Li7,t)- fAB•l 

t AB - 0TIIOCHT81IbHbIH op6HTallbHbIH MOMeHT 11ei!Tpo11a n a -'IaCTHllbI B 'Lie I I[ 

TPHTOaa n a -'IaCTHllbI B Li 
7 

COOTB8TCTB811HO). 3T.O llpHBOAHT K TOMy, 'ITO yrnOBble 

pac11pe11ene11iiH ll8HTPOIIOB n TPHTOIIOB, o6pa3oBallllbIX B peaKitHRX (Li8,d) H (Li 7,t) Ha ~ 

OAIIOM n TOM lKe aApe MBme1111, o6Hsarem.ao OTnH'IaIOTCSI Apyr OT Apyra. TaxnM o6pa30M, 

11a6n1011aeMoe pa3IIH'IH8 B yrnOBbIX pacnpeAeneHHRX 11eliTpOIIOB n TPHTOIIOB HS peaKn:Ril 

.BID(Li8,d)NJ.l H B10 (U7 ,t)N 14 , BOIIpeu BblBOAaM, c11enaHllblM B pa60Te/7 /, 118 llpOTHBO

pe'IHT npe1111onoJKe11n10 0 TOM, 'ITO M8XSIIH3M CpbIBa B 8THX peaKnmix HrpaeT rnaBHyIO pom. • 

. B IIPOTHBOIIOnOlKBOCTb RyKnoay aCCOltllaitHH saXBaTbIB88TCSI aa OAIIY op6HTY C ll8CKOnb

KHMH, 'OTnH'Ia10mHMHCH AJ)yr OT 11pyra op6RTam.HblMH MOM0HTaMB L , HanpaMep, ll0HTPOH

aa Ip -op611Ty C L =O n 2. OTaomeaHe Cll0KTPOCKOlll['I0CKHX q>aKTOpOB C paSHbIMH L cy

Ill0CTB8HHO onpe11enS1eT q>OPMY yrnoaoro pacnpe11eneHBH. HanpHMep
0 

B cny'Iae peaKitHH 

6 

C11 +d .. NH B nepeXOA9 aa OCHOBHoe COCTORBRe N 14 
Y'IaCTBYIOT rnaBHbIM o6pa30M 

.ll&llTPOHbI C L • :!, a B nepexo.11e na BTopoe B036)'lKll8RR08 COCTORBR8 - 11el1TpOHbI C L' -o. 
B o6onx cny'IaSIX .ll8ilTPOHbl C L -o llpHBOART K MaKCHMYMY 11011 o0 

B yrnOBOM pacnpe.11ene

HBH a -'IaCTHllbl, a 11eilTPOHbl C L • 2 118 llp.BBOIIRT K TaKOMY MaXCHMYMY• 11Menao T8K08 

12 e 14 
pasnn'IKe B yrnoablx pacnpeAeneBHSIX a -'IaCTBlt ns peaKltllil C (Li ,a

0
)N • 

11( e ) 14 C Li ,a, N H aa6n1011anoc& aa OllblT8 H o5cyllCllanocb C pa3BbIX TO'I8K 3p8HHH 

/81 
B 118'181'11 

Ecnn M8xaBH3M Cpb!Ba- BrpaeT rnB.BnyIO pom, B peaKIIRHX, Hll.ll)'IIRPOBallllbIX IIOHaMJil 

Li I TO saepreTB'I8CKBlt Cll8KTP nerz:oro KOH8'IHOro RApa llpOllOPIIROHanea Cll8KTPY IIPHBe

du 
.ll811Hb1X mapaa, iifi"" -c 2J+ l)f SL • CneKTpbl llpHB8A8HHbIX z:nacTepHbIX mapHH HSMH 

/6 9 13/ 
Bbl'IHcnenbl .llllH H8KOTOpbIX aAep lp -o6onO'IXH ' 1 • Oaa 11a11bl B Ta5nanax AHt::CepTa-

llRB. 8bl'IHCll8llllbllt Cll8KTP npaae11eaabIX mapaa B o6meM HaXOAHTCH B xopomeM cornacaH C 

COOTB8TCTBYIOillHM axcnep~M8HTam.ablM Cll8KTPOM B036y>KAeHHll KOH8'IHOro smpa. B Cll0KTPaX 

a -'IaCTHll H3 peaKIIRll (U1 
,a) Ha RApax U e ,Li 7 

H Be 9 
Hall11e11 MaKCHM)'M, COOTB8T-

CTBYIOillHll OTHOCHTem.110 BblCOKOMY B036ylKlleHHIO KOH8'IHbIX 51Jl8p Be 8 
, Be 9 H B-11 • Oa 

llORBnl!eTCSI H B cneKTPaX IIpHB8118HllblX .11ei!Tpo1111b1X mBpHH STHX Map. MaxCHMYM B cneKTpe 
' ~ . 

AellTpoHHbIX mapan, Bbl'IBCneHHbIX B paMs:ax o6ono'le'IHOlt MOAenn, HaXOIIHTCll TaM, r11e 6nns-

KO 11pyr K 11pyry neJKBT H8CKOIIJ,KO YPOBHell. ITpHB8118HHaH mHpHHa OTAem.aoro YPOBHll He 

5om.me ( ann H8MHOro 5om.me),. '18M llpHB8118HHaH WlilPHHa KalKIIOro H3 OCTanbHblX YPOBHell. 

YpOB8Hb C RpKO BbipalK8HHOH _CTp)'KTypolt • RAPO - MBW8Hb + 11ellTpo11• 118 MOlK8T cymeCTBO-· 

BaTI, no o6onoqe'IHOI!: MOAena, MaKCHMYM AOlllK8H HMeTb, cne11oaaTellbao, TOHKYIO CTPYKTypy. 

/10/ 
Kaz: noz:asaao SBTOpOM aa 11paMepe Bio (Lie ,d)N 14 ,. KynoHOBCKoro Bos6ylKA8-

HRH, npe11meCTB)'IOI1l8rO 11pon:eccy CpbIBa, 118 llpOHCXOIIHT. Benn'IHHa saceneaHOCTH YPOBHll 

T- 1 ; lip![ 9,17 MaB, ~-oTopall 11a6n1011anacb B peaKUHH B 10(u 8,d)N 14 ' B03HHKaeT, 
; 

HaBepao, 1[3-38 Toro, 'ITO B 9TOll o6nacTH aaeprHH HaXOARTCll H8CKOllbKO ypoaael!:, cpe11H 

HHX H ypOBHH C T-0 , Tait 'ITO 'llilCTOTa no H30CIIH1Iy ypoBHll npa 9,17 MaB CTOBT 11011 

,BOIIpOCOM. Ha5moAa8Mbllt nepexo11, Taltl!M o6pa30M, He npOTHBOp8'111T IIP8AIIOllOlK8IIHIO O' 

TOM, 'ITO M8XaHH3M cpblaa HrpaeT rnaany10 pom. H B STOil: peaKIIRH. 

B meCTOM pa3A8ne llHCCepTaitHll o6cyJKAaIOTCll rpalIBltbl ·IIPBM81111MOCTH 06onO'I8'11IOl!: 

MOA81IH 11nH Bbl'IHCneHHll llpHB81l8IIHblX z:naCTepllbIX mHpHH. ITpeHe6pelKeHB8 KOpOTKOA8HCTByIO

ll1HMH napHblMB xoppellllllRHMB CBepXT8Ky'lero THlla, no BC8lt B8pORTHOCTH_,OKa3bIBaeT Manoe 

annst11He aa npBae11eHIIbie xnacTepable mHpBHbl nerux S1Aep Hs-sa 6om.moro aaepreTH'Iecxoro 

paCCTOllBIIH M8lKAY pa3HbIMH o6ono'IKaMH. He'l'O'IHOCTb Bbl'IHCll81111il BS-Sa lilCIIOn&SOBall:HH 

OCltHllnHTOpHbIX aoniioabIX q>yHKltlilH B paMxax o6onO'I8'IHOil _MOAena, Bepol!TBO, llp8ACTaBnlleT 

co6oll 11011paBKy BbICWero nopHAKa. 0wH6KH, OCHOBaBHble Ha npennonOJKellllH 06ono'l8'IBOll 

MOll8nH O nonHOM B38HMHOM nepeKphlBaHHII aCCOIUl&IUllt, oneHHTb TPYAHee. Accon:HanBH 

B A8ltCTBIIT8m.HocTB HM8IOT 6on&me HHAHBHIIY&nhHOCTII, '18M 8TO 11pennonaraeTCH llpH Bhl'IH

/'1./ 
cneH.IIHX B o6ono'Ie'Illolt Mo11enH (cM., aanpHMep, ). 
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'1: 

B JleJCOTOpl,lX WUICTHhlX C2711asa: Jl8.Jll,3S[ IIp8Jie6pe'lb OIIIBOUMI, CAeJm..lOlbtMI IIpB: Bhl'Dl:

cnemrnx C BOllJIOBhlMK ff.BlUUISIMJI '111:CTOA OOOJIO'l8'1'.HOA MOAeJm. B lrAJ)aX CU JI - 0 I& cyme-
. + 
CTB'flOT, JCal: JI3B8CTB'.O, IIpB 7,7 B 6,1 Man COOTB8TCTB8J!IIO ypOBRB O • IIpB:pOAa B:OTO-

pux 118 JICWl (xax B IIJl.llPO.t(a a11anorJI'IRblX YPOBll8A o+ B TIDK8llllX 5Utpax)/· H3B8CTJIO Tom.-

, 1:0, 'ITO ORB. BMeJOT OOJIJ,ll!Be IIpB:B8.l:(8Jlllhle a -IIIBPIIHhI. Heli.om,ma11 IIpB:M8Cb STJl'X YPOBlleA 

(MOlKHO 1183BaTI> IIX IUUICTepllhIMB } I[ ypOBIIHM '111:CTOA ODOJI0'18'1HOJI: MO.t(enll', KOTopa11 cyme

CTBYeT c 5oroamoA nepo~11ocn.10, MO)K8T IIp11BeCTD: JC o'raocKTel!bao 5oroallIJl'M omJI5JCaM np11 

Bhl'lll:CneDB a -mn:p11.II' o5ono11e'IHblx ypoaaea, eCJIB omr Malihl. 3TO IIOJCa3aJIO BanamoBhlM 
' 12 /11/ 

II llBTOpOM Ha IIpllMepe B'APll C • KnaCTepHhl8 ypoau, JCOTOpLie cymeCTBYJOT Hapll.lly 

C · OOOJIO'l8'1HhlMB YPOBHSIM:a D: o6naitaJOT TOA )K9 '18THOCn.10, 'ITO B OCHOBHOO COCTomme, 
' u u 

113B8CTHLI TOJibJCO B .t(Byx H.IIP8X lp -o5ono'!X~ B C B O • CneAOB8T8.l!bJ!O ,MOlKIIO O)KJI-

AllTI>, 'ITO Cornac:110 TO)K8 MaJihlX lIO B8n!l'lll'.H8 IIpllB8)t8HHhIX IIIBPHH, Bhl'lll:CneHllh!X .Ila 51138 

'o5ono'l8'1HOJI: MOA8lIB, C SJCCH8J)ll'.M811TS.l!bHhlMB 3JIS'l8JIIISIMII B Apyrsx smpax lp -ooonO'!B:11 ny'!

me,. '18M a cn)"ll10 a -mn:p11a .l!lqla C 
12 

0)KH)t88TCII, 'ITO OTB:noa:0011 IUIBCT8pHhlX mnp11a, Bhl'IHCn0s:s:LIX B paMJCax o5ono'le'I

HOJI: MO.l:(8n!I, OT peam.HhlX 5yAyT OC058RHO Oonl>IIIBMB: a5nas11 ABYX'ISCTJl'.'lllhlX noporoa, r.1:(8 
. . · /12/ 

IIO 1Ip8.t(IIDn0)K8Hll'.IO. ~aCTepHhlX MOAenea ll'.11.tlHBIIAyam.aocTI, aecoJIHanll'.ll ocooeRHo B8n!IJCB 

lJTOOhl nony'IHTI> BhlBOAhl O B8lIJl"llill'.8 uonpaaox, CBH38RHhlX C STJl'.Mll'. OTJW0.118111UIMB, )Kycyno

BLIM .II BBTOPOM Bhl'IIICne11 Cn8JCTP 1IpBB8A811HhlX JCnacTep:rthlX mnpna .t(lISI 1'181:0TOphlX S.t(ep , . ' 

lp -o5onO'!XII JI'. cpaBH8.II (aaCB:om.xo STO 5blnO B03MO)KHhIM) C COOTB8TCTBYIOIIIBM axcn0pa-

M8HTS.l!bHhlM CII8JCTpOM B035y2K.Qes:a11 KOH8'1HOro SlAPB B peaJCJIHSlX, 11.11.1:(ynJipoBaHHhlX BOBBMJI'. I . - - -
U · ~ MaxcaMyM, .11a5n J01ta0MLill a 8JCCnep11Me.11Tani:,aoM cneJCTpe aro5y)K)tea:risi IIpll'. OTHO-

_ CHT8nbHo m,:rcoJColl' a.11eprHH1 ne)KJIT a5nn3.II' coOTaeTCTBy:romero AByxB:naCTepaoro nopora 

$p0-MIII!l8HI> + )t8llTpOH TO.l!bJCO B OAHOM 11'.3 Tp8X ll3B8CTHhIX cny'la8B. Bo acex Tp~x Cny'la

srx; OAHBB:01 Bhl'Ulcn0s:a0 uo 06ono'10'1'.Holl MO.tl8nH 003 y'l0Ta noporoBhlX aq,cpeB:TOB .t(aeT npa

aani:,a:00 nono)KeJm8 SToro MBJCCIIMyMa. Cne)tOBST8nbHO, HlllIB'III8 'MaJCCHMyMll B cneJCTp8 npa

B8A8HHhlX AeJl:TpOHHhlX mB:p!IH IIpll OTBOCHT0lil>BO BhlCOKOJI: s.11eprna B035y2KA0HHSI ae mmsi-

/14/ 
eTCSl noporOBhlM s,j,cpe:n:ToM, Ka:rt STO npeAnonaranoci:, a nKTepaTYPe ,. • Iloporoahle aip<jle:n:-

Thl1 no Beall BepOSlTBOCTB:, IIpllBO)tS!T mom. X ae5oni:,m11M nonpaBXllM B 3HB'l0HIISlX IIpHB0-

.1:(8.IIHhlX xna,CTepHhlX lllllpllll ypo».11ea, Jie2KamJIX pSIAOM C COOTB0TCTBYJOllIJl'MII noporaM.11. 

. _CyMMHpysi, MOlKIIO yCTAHOBJl'.TI>, '!'.TO HH B OAHOM 113 paCCMBTpHBB8MLIX cny'la0B 5oni:,

m.ax IIpHBeA8HHhIX KJIBCTE!pllhIX mapn:.11 Jl8 lIOS!Bll'.llHCI> 1IpOTBBOp8'1J[SI T80P8Tll'.'18CKHX IIp8ACKa

aas:ail C SJCCnepHM811Tam.Hh!MB .t(aHHhIMB. lla2K8 Taxae pe3ylil,TBThl, xa:n: MBKCB:MllnbH00 o5pa-

30BSBH8 BhlCOKO a"ro6y2K.Q011BhlX ypoaaell KOB0'1BOro SIAPB B. H8KOTOphlX p0AKIU1SlX - (LiB,a} 
. l2 ' 

JI o5pa30BBHB8 B035Y2KA8HHhlX ypoa110JI· ro:ipa Be 8 B P8llKIUIH Cq •• £p,pa} OO'h.HCBll8TC.H 

T0op~11'10C:n:11. P03ynbTl1Thl, TaDl:M o5pasoM,no:n:ash!BaJOT1 'ITO ooono'l0'IHa.H MO.l:(0ni:, np11Me

HHMa M.H on11caHH.H xnaCTep.111,lX CBOJIC'l'B nerB:Hx .HAep. Bhl'lll:CneBHLl0 Ba OCHOB0 o5ono'le'I

HOJI MOAenK 1IpHB8A0HHhl0 m11pll'.Hhl B o5meM IIpaBJl'.nbllhI. 

8 

•, ·N::: ,.,,_ 
~'.• ·.i;.' • 

. : !:,. 

Pe3y~TBT~I · OllHOBp0M8HHO 1IOllTBep2KABIOT npeA1Ion02K8IUIS1, C.t(enaHHhle npll Bhl'lll:cneBH 

· srx, 0 M0XBHH3M0 pea:n:IU!li: 

1. B pea:n:n11srx Tll'.na (p,'p'a)a OCHOBHOM IIpOHCXOIUIT BblOll'.BaBHe accon11an11H a 

(:n:saaaynpyroe p - a- pacceSllllle); 

2. B p 0BJCIUI SIX T11na 

BH3M Cph!Ba. 

(U 
8 
,a) .t(OMHHllpYJOlllllM M0XAHll3MOM pea:n:1tllll'. SIBJISl8TCSI Mexa-

Ilo9TOMY OKS3hlBB0TCSI nenecoo5pa3HblM paCCMSTpllBBTI> pea1tIU1ll'.. Ba OCBOBe 9THX npe1 

nono2K8Hll'.ll D 5onee XopomeM npHfinll'.2K8HHH1 '10M 'npa5nll'.2K0Hll'.0 nnOCKIIX BDnH, H oneHHTI> 110-

npaBJCII :n: npHaei1el!BhlM 1tnaCTepHhlM mapaaaM, a1,1ucneaah!M aa 5a3e 06ono•10uoa MOllenH 

'l{ TOOhl cpaBBHTI> Teopa:ro C 9KCnepHM0HTOM 6onee A8T8nbHO, aeo6xO/UIMO. nony,raTb eme KC 

'10CTBeHHhl0 SKCliepaMeHTanl,Hhle .t(BHHhle, HBIIpJIMep, ABHHhle, xaca:rom11ec.H OTH0Cll'.T0lil,HOro 

B03DY2KA0HHSI pa3Hh1X- ypoaBell KOH0'1HOro S!ApB C12 
B peaKJIHII 0

18 
(p,pa} -, 11 TOHKOii: _ 

CTPYJtTYPhl MllKCHMyM8 B ClI0KTP0 a -'IBCTll'.lI J,13 pellKIIHII Ll 8 (Ue ,a} Be 8 • . 

/3 4 6 9-11 13 15-17. 
llnccepTanH.H ocaoaaBa aa pa50Tax aaTopa amt c y'1aCT11eM asTopa • • • - ' • 

~ 

B TBK2Ke ira )tOKlIBABX aBTOpa aa Xlll , XIV II XV e2KarOJ:tBhlX coaemaBH.HX no Sl)tep.110~ 

cnexTpocxon11a II CTpy1tType aToMaoro SIAPa 13 1963 r., 1964r. 11 1965 r., aa xoaipepean11a 

<l>H3H'l0CltOro o5mecTBB B r.llP B anpene 1965 r., BB KOJl'.!pepGHllllH no .H)tepHhlM peaKJIHSlM C 

nerKHMH 51APBMB: H cTpyxType aToMHoro smpa a PocceB.t(opipe (rllP) a SIBBape 1966 ro.tta. 

nll'.TepaTypa 

1. K .Wildermuth. Nud. Phys., !_1,478(1962}. 

:.!. V .G.Neudadlin, Yu ,F .smimov. Atomic F.nergy Review,.:!_. l57 (1965), 

3. I .Rxter. Annalei der Physik, :16,242 (1965) j 
IlpenpaHT OH'SIH, P~050, lly5aa, 1965. 

4. V .V .Balashov, A,N.lbyaddna, I.Ritter.Noel. Phys., 59, 417 (1964}; 
Ilpenp11aT 011ffif, P-1357, .lly5aa 11963.-

5. A .N .James, H ,G .Pugh .Nucl.Phys., ~,441(1963}. 

6. I .Rotter. Annalen der Physik, _£, 247 ( 1966}; Preprint E-2243, Dubna, 1965. 

'7. G.C.Monioon, N .H .Gale, M Jfussain, G,Murray .Proc .3-rd Conf. on React. Betw. Qimpl .Nuclei ,Asilomar, 196 3, p .168. 

8. D .R Jnglis ,Phys ,Rev,.~• 1789 (1962),; Shigeru Takeda, Ryuzo Nakasima. .Proc ,►rd Conf..on React , 

Betw.Compl ,Nuclei, Asilomar, 1963, p .159. 

9. B.B. Banamos, 11. PoTTep. J13aecTBS1 AH CCCP, .§Q, 479 (1966); 

Ilpenpn.llT OHSIH, P-2079, lly5aa, 1965. 

10. I .Rotter, PteprintE-2244, Du!na, 1965. 

11. V, V .Balasbov, I.Retter ,Nucl .• Phys,, 61, lll (1965), 
IlpenpllHT Ol1SI11, P-1595, ]iy5.11a, 1964. 
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12, A J J3ai ',Advinres in Physics,~ 319(1959), ' 

· 13; I .Rotter, M .A .zhusupov. Annalm der Physik, !!.J57 (1966)j 
· · npenp11aT,O11.flff, P-2301, _Jl.y6aa, 1965, 

14, G C ,!&irriron, Proc ,Conf ;Dir ,lnteTactions and Nuct..~. Mech., Padua, ,1962, p:878. 

15. A,H, Bosrp,rnaa, 11. PoTTep. 113B, A_H CCCP, ;rr, 907 (1963). 

18, A.H. Bo11pii:eaa, M.A. )Kycynoa, 11, Po•rTep, 
0

l1aa. AH CCCP, .fill , 47:.! (1966); 
npenpeHT O11.fll1, P-2287, ·J].y6Ha, 1965, . 

1,7. I.Rotter. Proc,.Qmf .~clear Reactims with Ur,ht Nuclei and Nucl·,Sllucture, Rossmdorf, 1966. · 

PyKOilllCb IlOCTYilBrul B B3AST8llbCKBil OTAen. 
4 aarycTa 1966 r. 
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