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HecMoTpsr aa To, ~To K aacTosrmeMy apeMeHH ~H3HK8 aneMeHTapaMx ~CTHn 

H C06CTBeHHO R.QepH8R ~H3HK8 1 TO eCTb, KBK HHOI'.Q8 rOBOpRT, ~H3HK8 Bb!COKHX H 

uuaxax aaepruA, aecbMa .nanexo oT.nenunacb .npyr OT .npyra, a rrocne.naae ro.Qbi 

MOlKHO Ha6n!O.Cl8Tb nnO.QOTBOpaoe B38HMonpOHHKHOBeHHe H.Qel\ H MeTO.ClOB, p83BHTbiX 

a 9THX .nayx paa.nenax ljlaaaxH. Tax, aarrpaMep, MeTO.tlhi xaaaToaoll TeopHH nonsr 

H8lliiTH lliBpOKOe ITpBMeHeHHe B sr.nepaoA npo6neMe MHOI'HX Ten. npyrol\ o6naCThiO, 

H8 KOTOpOi! CHllhHO 0Tp83HITC!I nporpecc, .QOCTHrHyTbii! B ~H3HKe 9ITeMeHT8pHbiX '18C-

THn, !IBrr!leTcsr aa.na~a g.nepHbiX cHn, a nepay10 oqepe.nh, aa.na~a aaaHMo.nellcTBHR 

.ClBYX CB060.QHbiX HyKITOHOB. 

HMeHHO H8 OCHOBHhlX ycnexax B nOHHMBHHH MaXBHH3MB, MeTO.QBX onHCBHHR 

HyKITOH-HyKITOHHOrO B38HMonei!CTBHR H Ha H8Me~810UJHXCH TeaneanHRX HX ll8ITbHall­

mero paaBHTHH Mae xoTenocb 6bi ocTaHOBHThCH a caoeM BbiCTynneHHH. XoTsr aTa 

TeM8 ~pe3Bbl~8AHO o6mHpHa K8K no ~8KTH'IeCKOMy 9KCnepHMeHT8ITbHOMY MaTepHa­

ny, T8K H no TeopeTH~eCKHM pa6oTaM, ell nOCB!IIlleHHbiM, MOR 38A8'18 UeCKOITbKO 

ynpomaeTc!l BBHnY Toro. ~To npo6neMa gnePHhiX cHn o6cvJKnanacb noaorrbHO non-
. /1/ 

po6uo B o6aopaoM noxna.ne AMaTH aa napHlKCKOM Koarpecce no srnepaol! ~H3HKe • 

BocnonhaoaaawHch 9THM o6cTosrTerrbCTBOM, sr ocTaaoan10ch rnaBHbiM o6paaoM aa 

pa6oTax 6onee noa.naero nepHona H Ra Tex acnexTax rrpo6neMbi, KOTopbie aaH6o­

nee Tecao H aenocpencTaeaao casraaHbi c. npyrHMH aa.na~aMH ~H3HKH 11npa, a HMea-

ao, ua noTeanaanbaoll Mo.nenH gnepabix can. 

naBHO CT8ITO HeCOMHeHHbJM, ~TO Rnepaoe B38HMoneACTBHe HMeeT Me30HHYIO 

npapony, To ecTb sransreTcsr cnencTaHeM o6Meaa MeJK.ny ayxnoaaMH o.nnaM, .nayM!I 

HITH 60ITblllHM ~HCrrOM Me30HOB. 0.QH8KO CTapasr Me30HHBR TeopHsr, OCHOB8HR8R Ra 

rrpencTaaneaaH o cymecTaoaaHHH onaoro copTa Meaoaoa (rruoaos), ae CMorna 

ynonneTBOpHTeiTbHO 06'b!ICHHTb xapaKTepHbie OC06eHHOCTH nnepHblX CHIT 38 HCKITJO-
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qeaae .. nepacjlepall:aoft u6naeTa MeJKayKnoanhrx paccToSiaal!: { r > 1,5 ¢). noaTo-

My annoTb AO aea:aaaero apeMeaa HaTeacaaao pa3BRBanHch q a cTo cjleaoMeaonora­

/2-6/ 
qecKRe MOAenn ayKnoa-ayKnoaaoro noTeanuana • Oaa o Ka3anRcb oqeat. no-

ne3HbiMR AllSI BbiSICHellRn Maorax c aoftcTB SIAepHbiX B3aHMOAell:cT BHA . Eb!no noKa-

38&0 0 H8llpHMep, 'ITO CIIRHOBBSI CTpyKTypa HyKllOR-HyKllOHHOro noTeanaana MBKCH-

ManbHO cnoJKaa, TO ecTb Sinepnbre cRnhi conepJKaT ace nSITb qnenoa, nonycKaeMbiX 

06lliHMH rrpHHnRIISMR HHBapHaHTHOCTH: neaTp81IbHhiA, CIIHH-cnRHOBblA, TeH30pHbiA , 

1'11 
CllHH-op6HT81IbHb!ll: H KBSUpSTH'IHb!ll: CIIHH-op6HT81IbHb!ll: { CM, , !18IIpHMep, pa60Ty ) 

{ 1) 

8 o6meM cnyqae llOT9ll!lH81Ib! MoryT npOH3B01lbHbiM o6pa30M 38BHCeTb OT MeJK-

nyKnonaoro paccToHHHSI 

UBHlKe HHSI VI e V 
1 

{ r , pI ) , 

H OT KaanpaTa onepaTopa HMnynbca OTaocaTenbaoro 

HMeeTcSI TaKJKe TpnaaanbHaSI 3aaacHMOcTb oT H3o-

( .... ) 
TorraqecKoro cnana r 

1 
r 

2 
. KpoMe Toro, 6blno ycTanoaneao, 'ITO Sinepabre canbl 

/IH60, 6yrry'IH CT8TH'!eCKHMH VI ~ VI (f), AOlllKH bl BK1l10'18Tb O'!eHb CHllbHOe OT-

T81lKHB8HHe Ha MSllblX paCCTOSIHHSIX, B03MOlKHO, THUS TBepnoll: cepAueBHHbl C pa­

/2 3/ 
AHYCOM f n ., 0,5 cjJ ' , na6o UOlllKHbl COAeplK8Tb 38BRCHMOCTb OT CKOpOCTH 

/45/ " (IJ. "2( 21 (2) ''2 
THIIa ' V

1 
(r,p 2) e V 1 tr)+ p VI (f) + V 1 (r) p , S<)xPeKTl'IBHO yBellR'IHB810lliYIO OT-

TanKaBaaae C pOCTOM anepraa, ana 38BRCHMOCTb 6onee C1IOlKHYIO, npHBOIIS!lliYIO K 

161 
~cjleKTHBHOMy He1IOK81lbHOMy B38HMOrreJ:!CTBHIO • 

5J ynOMRH8!0 06 STHX H3BeCTHblX Bemax, 'IT06bi IIOA'!epKHyTb ClleAyromee 

aaJKaoe o6cTonTenbcTBo. XoTSI aKcnepRMeBTanbH hiX nanHhiX no ynpyroMy 11yKnoa-

HyKllOHBOMy pacceSIHHIO O'IGHb MHoro, HX OK83b!BaeTCSI HeUOCT8TO'IHO llllSI OIIB0-

3HS"'HOro orrpea:eneaaSI nalKe cTaTR'!ecKoro rroTeannana. CaTyliuaSI cTaHOBHTCSI eme 

6onee aeonpeneneaaoll:, ecna norrycTHTb npoH3B01lbHYJO 3BBRCHMOCTb noTenuaana 

OT CKOpOCTH. Pe3yllbTaTOM STOrO SIBllSieTCR TOT ~8KT, 'ITO B "'HCTO meaoMeHOli0-

/2-6/ 
raqecKHX MOAellHX S!AepBb!X CHll llpRXOUHTCSI BBOAHTb AO 30 npOH3B01lbHbiX, 

ne HMeromax cjJH3H"!ecKoro coa:epJKaHHSI napaMeTpoa. 5Icno, 'ITO oqenb Tpya:no B 

TaKoM cnyqae BhiAeJIHTb noTenuHalr , aaR6onee 6nR3KRI!: K peanbBOMy, ecnR, Koneq­

ao, TaKoA cymecTayeT. A y aac noKa neT ocnoaaaaA C"'HTaTb, 'ITO a:ayxnyxnonnoe 

B38HMoAeilcTB!Ie ae MO:lKeT 6biTb onncaao a mapoKOA o6nacTH aaepral!: nepenHTH­

BHCTCKHM ypaaaeaaeM lllpenaarepa c neKoTopbiM noTeanaanoM. Haorna Bbrpa >Ka-

lOT aarreJKAy, 'ITO rrpHllOlKeHHe K pacqeTy MHOrOHYK1IOHHOI!: CRCTeMbl U03 B01IHT CK838Tb 
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'ITO-TO onpeneneHHOe 0 TOM, K8KOMy H3 IIOT9HUH8JJOB cnenyeT 0Til8Tb npeJliiO'lTe­

HHe • .[la)l{e eCJJH JlOIIYCTHTh, 'ITO Mhl M0)1{9M TO'lHJ peUIHTb MHOrOHYKIIOHHyiO 38Jla­

qy, aeo6XOJlHMO 38M9THTh, 'ITO, CT8BSI BOIIpOC IIOJl06HbiM 0Lp830M, Mbl pHCKyeM 

IIOTepSITb, 6btTb M0)1{9T, C8Mbil! HHTepeCHbiH pe3yllhT8T T8KOro p8C'l9Ta, COCTOR­

lliHl! B B03MOJKROM OTIJH'lHH SIJl9pHbiX CHJJ, )l9l!CTBYIOlliHX BHyTpH SI)lpa, OT JlByx­

'l8CTH'lHblX. no3TOMY Heo6XOAHMO IIOIIbiT8TbCSI orrpeneJJHTb HCTHHHbtl! HYKIIOH-HyK­

IIOHHb!l! IIOTeHD:H8JJ 6e3 o6pameHHSI K MHOrOHyKJJOHHblM CHCT9M8M. 

EonhmHe npuanurruanbHbte H pacqeTHbte TPYJliWCTH Bht'lHCneHHSI caollcTB Rnep 

H8 OCHOBe ~eHOM9HOJJOrH'leCKHX IIOT9HUH8110B C TBepnol! cepnneBHHOl! He 1103BOIISIIOT 

a aacToRmee apeMR onpeneneaao cKa3aTh, nocTHrHyTo nu rrony'leHHoe cornacae c 

3KC119pHMeHTOM H3-38 rrpaBHIIbHOCTH ynoTpe6n!leMoro B38HMO)leMCTBH!l HJJH SIBJJ!l9T­

C!l CJJe)lCTBH9M HCJJOIIb3yeMbiX B p8C'l9T8X llpH6JJH)KeHHll. no3TOMY He IIHllleHbl HH-

/7/ /8/ 
Tepeca IIOIIblTKII OIIHC8Tb HyKJJOH-HYKIIOHHOe pacce!lHHe H !l)lepHyiO MaTepHIO 

c noMOllihiO rroTeHD:Hanoa c MSirxol! OTTanKHBaTenbHOl! cepnneauaol! . KpoMe Toro, 

ceJ!qac CT8HOBHTC!l HeCOMHeHHblM, 'ITO BHyTpeHHSISI CTpyKTypa HyKJJOHa He CO)lep­

)l{l!'T HHK8KHX CHHrynRpHOCT9H THII8 TBepnol! ce·pnneBHHbl. 0nH8KO HaH6onee HHTe-

/9-13/ 
pecabte, aa aarn B3rnSin, pe3yllbTaTbt nony'leHbt B pSine HenaaHHX pa6oT npa 

npHJJ0)1{91!HH K SIJlpy IIOT9RD:H8JJOB, 38BHCSilliHX OT CKOpOCTH. 3TO CBH381!0 C T9M, 

'ITO 6yny'lH HeCHHrynHpHb!MH H )lOCT8TO'lHO rnanKHMH, T8KHe IIOTeHUH81lbl JlOIIYCKa­

IOT npocTol! nonxon aa ocaoae npu6JJH)KeHHH XapTpa-~oKa, ecTecTBeHHbtM o6pa30M 

llpHBO)lH K o60JJO'le'lHOl! MOJleJJH H H8Cbllliei!HJO RJlepHbiX CHJJ. C HX IIOMOllibiO yna­

JJOCb IIOIIY'lHTb ynoBJJeTBOpHTeJJbl!ble pe3yllhT8Tbl 110 BOIIHOBbiM ~yHK!lHHM , ypoBHSIM 

3HeprHH, saeprHHM CBSI3H B . pacrrpeneneHHIO IIJJOTHOCTH HYKIIOHOB B pane Rnep. 06-

lliHM )liJH BCeX STHX p8C'l9TOB H9JlOCT8TKOM SIBJJSieTCH 11pHM9H9HHe 'lHCTO ~eHOMe­

HOJJOrH'leGKHX MOJl9JJell:, KOTOpbie, K8K llp8BHJJO, He CBSI3b!B8IOTCH CO B38HMo,ilel!­

CTBHeM ABYX CB060AHhiX HyKIIOROBo noSTOMY CHOBa B03HHKaeT BOIIpOC 06 O)lH03Ha'l-

HOCTH HIIH 0 6nH30CTB HCXO)li!OrO llOT9HilK8118 K HCTHI!HOMy. 

CoapeMeHHaH M930RHaH Teopaa HAepHhiX can, BKJJJO'laJOmaSI a paccMoTpeaae aa-

pSiny c o6MeRoM TT -M930R8MH 06MeH OTKph!TbiMB B IIOCJJ9)lHHe rOllbl T/ r.P rflJ-

H JlpyrHMH Me30H8MH0 )l89T, KBJ( 1!8M K8)1{9TCSI, 1!8Jl9)KHYJO OCHOBY AilS! 6onee O)l­

H031!8'li!OrO pemeHHH npo6neMbl RyKIIOH-HYKIIOHI!Oro llOT9HD:H8118 • .[lel!CTBHT91lbHO, 

y)l{e B nepBblX pa60TaX, IIOCBHlliei!RbiX STOf! M0Jl911H 0 6btll0 IIOK8381!0 0 'ITO Y"'eT 

06Mel!a T!l)I{9Jib!MH B9KTOpHb!MH M930H8MK II03BOIJSI9T 06'bHCRKTb K8K pOCT OTT8JJKHB8-

HHSI Ha M811b!X paCCTO.HHHHX, TaK H CHJJbHYIO KOpOTKO,Itel!CTBYIOlli)'lO LS oooCB!il3J. 
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/14/ 
(eM., aarrpHMep, pa6oTy H conep)f(amaecSI a aelt ccbinKH). BKmoqeaae pemi-

THBHCTCKHx a(jJ(j:leKTOB 11pHBOAHT K 38BHCHMOCTH 11011Y'l8IDUlHXCSI 110TeHnHanOB OT 

/15-18/ 
CKOpOCTH , TBK 'ITO OTT811KHB8HHe 9¢(j:leKTHBHO yaenH'lHB8eTCSI C pOCTOM 

x/ 
aueprua • Cne)loBaTenbao, Me3oaaaSI TeopaSI SIJlepHbiX can ecTeCTBeHHbtM o6pa-

30M coenHHSieT a ce6e JlBe xapaKTepHbte qepTbt ¢eaoMeaonoraqecKHX rroTeanaanoa: 

OTTBRKHBBHHe (MRrKBSI cepJlneaaaa) HB M811hlX paCCTOSIHHSIX H 38BHCHMOCTb 0T 

cKopocTH onpeJleneaaoro BHJla. 3To ao-rrepBbiX, 

Bo-aTopbiX, cao6oJlHbie rrapaMeTpbi, BXOJlRmHe a rrony¢eaoMeaonoraqecKHA 

Me3oHHbiil rroTeauaan, HMeroT arronae orrpeJleneHHbii! ¢H3H'leCKHII CMbicn: s-ro Koa­

cTaHTbi CBR3H Me3oaoa c ayKnoaoM. KpoMe Toro, 'ITO qacno rrapaMeTpoa, aeo6-

xonHMbiX lli1H 011HC8HHH $a3 paCCeSIHHS! ( 6e3 S -(j:la3), OK83b!BaeTCSI 3HB"'HTel1bHO 
/14,19/ /2-6/ 

MeHblUHM 110 cpaBHeHHIO C 'lHCTO (j:leHOMeaonOrH'!eCKHMH 110AXOJl8MH , 

9TH rrapaMeTpbi RBnRtoTCH ropa3AO nyq:me orrpeJleneallhlMH. HapHAY c yrrpyrHM 

HyKnOH -HyK110HHhlM paCCeSIHHeM KOHCTBHTbl CBSI3H onpeAei1SilOT aeyrrpyroe HYKITOH-

uyKnoaaoe pacceSiaHe, uyKnoa-aaTaayxnoaaoe B3aHMOJlellcTBHe, aneKTpoMaraaTHhle 

¢opM¢aKTOpbi ayKnoaa, paccesaae Me30HOB aa ayKnoaax H nenbiil pHil Apyrax SIB-

neaai!. noaToMy ¢aKTH'leCKH JlBHBhle napaMeTpbt MoryT ObiTb orrpeJleneahl aa ro­
/14,19/ 

pa3JlO 6onbmeM sKcrrepHMeBTanbBOM MaTepaane. HMetomaecs pe3ynbTaTbl 

110JlTBep)f(lt8IOT cornaCOBBHHOCTb p8311H'lBhlX oneHOK HeKOTOphlX H3 KOHCT8HT, B 

'l8CTHOCTH, 11BOHHOil H p -Me30HHOlt 

B-TpeTbHX, 6naroJlaps 38BHCHMOCTH rroTeanaanoa oT cKopocTH a oTCyTcTBHIO 

caarynspaocTetl, Me3oaaaSI MOAenb HnepHbtX cun MOJKeT 6btTb acrronb30Baaa JlnH 

accneAoaaaas rrpa6nH)f(eHHH XapTpa-$oKa a HJlpe. Ecnu yJlaCTCH ycTaHOBHTb Me-

30HHYIO rrpapoJly caMocornacoaaaaoro rroTeanaana Monena o6ono'leK, Torna pe3ynh-

T8Tbl p8C'leTa JlByXHYKI10HHOlt CHCTeMbl MO)f(HO 6yneT 11pHBeCTH B COOTBeTCTBHe C 

pac'leTOM MHOrOHyK110HHblX CBCTeM. 

HecKOnbKO cnoa o6 onpeneneaua ByKnoa-ayxnoaaoro rroTeauaana a paccMaT-

paaaeMolt Monena, Ocaoaoll JlnH aaxo)f(lteaas HJlepBbiX can , Bbt3hlBaeMhlX o6Meaow 

KBKHM-11HOO Me30HOM, SIBI1SieTCSI 8MI111HTyna OAHOMe30HHOrO OOMeHa, KOTOpaH HB 

TeopeTHKO -rroneBOM H3b!Ke OI1HCb!B8eTCSI AH8rpaMMOlt 

x/ I 16/ ,\ ,\' 2 
B pa6oTe rrporrymeu qnea q q I f1 a Bbtpa >~<e HHH nns ¢yHKUHH pac-

rrpocTpaueBHH rrceanoaeKTopaoro Me3oaa c 
1 
p v -c~fttbto, B ¢opMynax ( 76) H ( 7a) 

cnenyeT Jl008BHTb COOTBeTCTBeBHO qneHbl - g 2 _e_ ( 1 - ~ ) H 
1 2 -11 r 3 3 P 2 3 r 2m2 

-
3 

g _e_ ( 1 + -- + --2- 2-) ( 1-~) .AaTop rrpH3Ha TeneH B.H. 4H )I<HKoay, o6-
r f1 r f1 r 2 m 

paTHBmeMy ero BBHM8BHe Ha 9TY OlUHOKy. 
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p----r:-- p' 
-p .........-l~-p' ( 2) 

EcnH Tenepb paccMaTpHBaTb B(q,p) XBX 6opROBCKYID BMUJIHTY.!lY UJIR HeKOTOpoTO 

noTeausana, To nocne.nHHA MOJKeT 6b!Tb onpenenea, JtBJC ljlypbe~6paa aToll: aMmm-

TYUbl 

( 3) 

HeTpynao y6enHTbcR, 'ITO aaBHCHMocTb aMrrnxTy.!lbl B(q, p) H COOTBeTCTBeHHO 

UOT9HUH8Jl8 V (;, p) OT CKOpOCTH RBJIHeTCH penHTHBHCTCKHM aljJ~eKTOM H .!lJIH 

OUHCaHHH yrrpyroro HyKJIOH-HYKJIOHHOrO p8CC9HHHH B 06JIBCTH EnBn~3QO ~SL 

MO>KeT C'IHTBTbCH rrorrpaaxol!: - p 
2 I m 

2

1 
rne m -Macca rroKOH ayxnoaa. Paa-

nara!l BeJIH'IHHY ( 3) B pstn no CTeneastM p 
2 I m 2 

H orpaHH'IHBa.IICb rrepBbiMJ[ UBY-

MH 'IJI9RBMH, Mbl HBXOAHM, 'ITO KBlKAbiA H3 119pBb!X "leTb!peX IIOTeRIIHllJIOB V 1 

t!JopMyJibl ( 1) KMeeT BHn 

''2 (I) 1 "2 (2) (2) ''2 
V

1
(r,p )=V

1 
(r)+-

2
[p V

1 
(r)+V

1 
(r)p]. 

2m 
(4) 

nstTbll!' (cUHH-HMITylibCHb!l!:) 'IJI9H B Me30RHOA MOAeJIH HMeeT cnenyiDDlYIO CIIHHOBYJO 

/15 16/ 
CTpyKTypy ' : 

][ .... _. 2 ...... ....... 2 ... _.. 
-

2 
(a

1
p)V (r,p )(u p)+(a p)V (r,p )(u p}l (5) 

2m Up 2 2 Up I • ' 

H MOlKHO ll0lt838Tb, 'ITO ero nel!:CTBHe 6nH31tO K at!J¢eKTy KBB.npB~"lHOrO C11RH­

op6HT8JlbHOrO qneaa. 

B oTnH'IHe oT neaTpBnbHbiX H <:UHa-ciTHHOBbiX can, S!Bn!IIDIDHXCSI noTeanaanaMH 

I0K8Bbi, CliHH~pOHT81IbH09 H TeR30PHOe B38HMonel!:CTBHSI coneplKllT npenSKCllOH9H­

UH8JlbHbie MHOlKHT9JIH, eOOTB9TCTB9HHO (1/p.r + l/p. 2 r 2
) H (J + 3/llr + 3/ p. 2 r 2

). 

Ha nepBbil!: . aarngn, B03RHJtaeT cep&eaaaH rrpo6neMa o6peaaHHSI csn&ao pacxonu­

mHXCSI 88 M8Jlb!X paCCTOSIRllSIX 'IJI9HOB llOTeRIIHBJIB. 0AH811:0 CJie.QyeT I!IM9Tb B BJ[.QY, 
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'ITO Manbie paCCTOHHHll OTBe'!aiOT 6onblliHM nepell8'18M HMrtynbCa Q • B aacToHmee 

BpeMH HMeiOTCH y6ellHTenbHbl9 llOK838T9ITbCTB8 TOrO, 'ITO He TOITbKO aneKTPOMar­

HHTHble QJOpMCpaKTOpbl, HO H QJOpMQJ8KTOpbl 0 OTBe'l810lUHe CHilbHOMy Ba8HMOllel!:CTBJ!IO 

/20/ 
HyKrrOHa, ITB.llB.IOT C pOCTOM q ,3TO 03H8'18eT, 'ITO a<j><jleKTHBHble KOHCT8.HTbl 

CBH3H Me30HOB C HYKITOHOM 38BHCHT OT BerrH'IHHhl HMITYnhCa BHPTY8ITbHOrO Me30H8, 

CT8HOBHCb O'leHb MB.ITbiMH rtpH 6orrblliHX rtepel18'18X HMrtyrrbC8 q • MolKHO noKa-

saTh, 'ITo Torna BKnan 6orrbmKx q B HHTerpane (3) aapeaaeTcH 11 rroTeanHan 

V(r,p) CTB.HOBHTCH peryrrHpHblM B TO'!Ke r = 0. 

noncTaBnHH rrony'leHHhil!: noTeanHan B ypaBaenae IlJpenHnrepa 11 pemaH 

ITOCrre)lHee TO'!HblM o6p830M, Mbl nony'IHM HCKOMy!O 8MIT1IHTYJlY pacceHBHH, OTBe­

'!810ll1YIO 6eCKOHe'IHOH HBTepallHH AHarpaMMhl ( 2), TO eCTb TB.K H83biBaeMOMy rrecT­

HH'IHOMY rtpH6rrHlKeHHIO, 3Ta 8MITnHTYll8 B OTnH'IHe OT 'IHCTO BemecTB9HHOl!: 6op­

HOBCKOl!: (2) YllOBneTBOpHeT ycnOBHIO yBHTB.pHOCTH, TO eCTb 38KOBY COXpaBeHHSI 

'lHCrra '18CTHll. 

Hapnny C ITOTeHilHB.ITbBhlM ITOAXOAOM B Me30HHOl!: MOAena HAepHblX CH1l HC­

ITOnb30BanHCb llpyrHe MeTOllbl C nerrb!O COXpaae.BHH perrHTHBHCTCKOl!: QJOpMynl!!pOB­

KH 38ll8'1H, 'ITO IT03B01IHno 6bJ rrpHMeBHTb 9TH MeTOllbl B 6onee illHpOKOl!: 061l8.CTH 

aaeprHl!:. B 3THX Me'I'OA8.X YHHT8pH381lHSI 8MITITHTYAbl OABOMe30HHOrO o6Me.Ba M0-

/21-23/ 
lKeT 6bJTb llOCTHrHyTa nllf5o HBHblM o6pa30M , ITH60 C UOMOll1b!O AHCrrepcH-

/24-27/ 
OHHbiX COOTHOllleHHl!: • 0TrrH'I8SICb OT ITOTeBrrHanbHOl!: MOll9ITH HCITOrrb3y9MbiM 

MaTeM8TH'IeCKKM annapaTOM, llB.HHbie MeTOJJ.bl OCBOBblBB.IOTCSI HB. T9X lKe <!JH3H'Ie­

CKHX rtpencTaBrreBHHX 0 MeXB.HH3Me HnepBhlX CHIT KB.K Me30HBOM 06Meae Me~y 

HYKROH8MH. noaTOMy aeyAHBHTerrbH0 0 'ITO BCe 3TH ITOAXOllbl UpHBOJlHT K nerrpoTH­

Bope'IHBhlM pesynbT8T8M npH OITHCB.HHH yrrpyroro HyKnOH-HYKITOHHOrO pacceHHHHo 

KpoMe xopomo aay'leHBbiX aKcnepnMenTarrbBO MesoaoB, TB.KHX KaK rr , 11 

p ,w H HeKOTOpbiX llpyrHX, BO BC9 8HB.nH3bl BKnJO'IaeTCSI CK8nHpBbll!: ael!:Tpanb-

Hbtl!: s 0 -Meaoa, ne na6nJOABBmHl!:cn aa OIThlTe. Oa OKB.3biBaeTCH aeo6xonHMbiM 

JlnH o6ecneqeHHH rtpHTHraTenbliOro X8.p8KT9pa HAepHbiX CHn B 'leTHbiX COCTOSIHHSIX 

JlByXHyKnOBHOl!: CHCT9Mhl, no-BHAHMOMy, 3TOT Me30.B HrpaeT BalKHyiO pomo T8KlK9 

B coanaHHH cpeJlnero nona, CBR3hlBBJOmero ayKnoHbi B HJlP9. KaK 6btnO noKasano 

/28/ 
PHAOM B.BTOpOB ( CM., HanpHMep, pA6oTy ) , aaanorH'IHbll!: CKB.nHpHOMy Me30Hy 

9QJQJeKT Bbl3biB89TCSI '18CTblO llBYXITHOHHOrO 06Meaa, He CBOAHmel!:cH K H,-epaUHH 

llHarpaMMbl ( 2) • Bo3MOlKHO, 'ITO BKn10'19HHe CKB.mipHoro Me30H8 HBnHeTCH B nell:-

CTBHTenbBOCTH QJeHOMeBOnorH'IeCKHM rtpHeMOM y'leTa 2 TT -o6Meaa nonHhiM o6-

pas oM. 
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HaKoaen·, aeo6xonHMo ynoMHHYTh o npoHBneaHHX B HJlepaoM aaarrMoJlel!:cTBHH 

o6napylKeHHbiX ne)la"BHO cBol!:cTB cHMMeTpHH aneMeaTapHbiX '!acTnn. HanpHMep, 

o6'henuaeaHe B cxeMe SU(3) -cHMMeTpHH Bcex nceBJlOCKarrHpHbiX MeaoaoB B onHa 

OKTeT HB.Kn8llbiBB.eT CBH3b MelKAy KOHCT88T8MH CBH3H TT - H 11 - M930HOB, Pe-

3yllbT8T pacqeTa !jlaa HyKnOH-BYKITOHHOrO pacCeHHHH C ITOMOll1b!O Me30HHOrO HOTeHUH-

/19/ 2 ana yKa3biB89T 88 MB.ITOCTb gn ITO Cp8BHeHH!O C g~ , 'ITO cornacyeTCSI 

c npencKaaaal!eM SU ( 3) -cl!MMBTPHH. MMeJOTCH TB.KlKe nortbiTKH npHnolKemur K 
/29-32/ 

HllepHOMY B38HMOll9l!:CTBH!O 6onee Bb!COKHX Cl!MMeTp!!ll , KOTOpble IIOK8 He 

npHBerrn K onpeAerreHHbiM saKnJO'IeHHHM o TOM, HB.CKOrrbKO aMnnHTYllbi HYKnOB-HyK­

nonnoro .PB.CCeHHHH YAOBII9TBOpHIOT Tpe60B8 HHHM, H8KIT8JlblBB.eMb!M 3THMH CHMMeT-

pHHMI!, 

MolK.IiO naAeHTbCH, 'ITO na6nJOnaeMoe B aacToHmeG apeMH pasBHTHe Meso.llaol!: 

T90pHH HJl9pHbiX CHII npHBBJl9T K 6onbillHM ycnexaM B pemeHHl! 9Ton QJyHllB.Me.llTanb­

HOH npo6neMbl. 

J1 H ~ e p 8 T Y p 8 

I. D.Amati. Report at the Intern.Congr.NucLPhys., Paris, 1964. 

2.T.Hama d a, I.D.Johnston. Nucl.Phys., 2!, 382 (1962). 

3. K.E.Lassila, M.H.Hull, H.M.Ruppel, F.A.McDonald, G.Breit. Phys.Rev., 
126, 881 (1962). 

4. A.M.Green. NucLPhys., 1l, 218 (1962). 
5 . M.Razavy, G.Field, J.S.Levinger. Phys.Rev., 125, 269 (1962). 

6, F.'l'abakin. Ann. of Phys., 30, 51 (1964). 

7. B.B. E a6HKOB, 11. DbiCTpl!nKHn, <1:>. Jlerap. Tpy!lhi XII MelKJl.Koa¢. no QJH3HKe 

BbiCOKHX aaeprHn, lly6aa, 1964, CTp. 262. 

8 , C.W.Wong. NucLPhys., 71, 385 (1965). 

9. K.T.R.Davies, S.LKrieger, M.Ba.ranger. Nucl.Phys., 84, 545 (1966). 

10. F.Tabakin, K.T.R.Davies. Phys.Rev., 150, 793 (1966). 

11. W.Macke, P.Rennert, W.Schiller. Nucl.Phys., 86, 545 (1966). 

12. B. Fischer. Z,Physik. 196, 274 (1966). 

13. M.A.Preston, D.Kiang, P.Yip. Preprint, Hamilton, 1966. 

1 4 . R.A.Bryan, B.L.Scott. Phys.Rev., 135, B434 (1964). 

15. D.Y.Wong. Nucl.Phys., 55, 212 (1964). 

9 



16. B.B. Ea6uKoa, H<l>, ~. 326 ( 1965); Nucl.Phys., 2§, 665 (1966). 

17. A.E.S.Green, R.D. Sharma. Phys. Rev.Lett., _11, 380 (1965). 

18. R.Cirelli, E.Montaldi, G . M.Prosperl. Nuovo Cirn., 45A, 381 (1966). 

19. B.B. Ea6HKOB, B.C. Kucenea. npenpHHT 011HI1, P4-3135, Ll:y6Ha 1967 • 

20. T .T .Wu, C.N.Yang. Phys. Rev., 137, B708 (1965). 

21 . S.Sawada, T .Ueda, W.Watari, M.Yonezawa. Prog.Theor. Phys., 32, 
380 (1964). 

22. R.A.Bryan, R.A.Arndt. Phys.Rev., 150, 1299 (1966). 

23 . n.c. AJKrHpel!, B.l1. 'IHJKHKOB. nperrpHHT 011HI1, P-2584, .U y6aa, 1966. 

24 . A. Scotti, D. Y. Wong. Phys.Rev., 138, B145 (1965). 

25. J.S.Ball, A.Scotti, D.Y.Wong. Phys.Rev., 142, 1000 (1966). 

26. H,G,Doscry, V.F,Miiller. N\.lcl.Phys., fiT, 201 (1966). 

27. R.A.Arndt, R.A.Bryan, M.B.McGregor. Preprint UCRL-14807 (1966). 

28. S.Furuichi, W.Watari. Prog.Theor.Phys., 1Q, 348 (1966). 

29. C.M. E HneHbKHl!, IO.M. KaaapHHOB, n.H. n arrHJJ.yc, P.M. PbiHJJ.HH, H<l>, ~. 
762 (1965). 

30. P.ID'Donovan.Phys.Rev., 149 , 1128 (1966). 

31. R.H.Capps. Phys.Rev., 150, 1263 (1966). 

32. H.J.Zech. Z.Physik, 196, 222 (1966). 

PyKOIIHCb IIOCTyliHna B H311.8TenbCKHl! OTJJ.en 
24 HHB8pH 1967 r, 

10 

G~~fo.;te.. 48IO/I np. 
5 1 ~S DaelMKOB ,B.B. 

- CoBpeueHHHe MOAe~K 
1~~~HHX ~K~l36 

rr/au-?Ufl ~ 
¢')., ''1 i(fl!, u...-a eaJ )tf ~ 

/'Va~~~ #(' 


