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Y'J,J!. 539.142.2:531.I Hayquoe coo6111eHHe E<l>Wt-?3 ( 74) 

I'. JI. BAfl'l'HH 

COCTABHl:IE UOAEJII H B03UOIHlHi KHHm.IATJ.illECKHti 
BKJIA,ll B mHPHW Hl1<0l'OM PE30HAHCOB 

OOcyllt,JtaeTCH AHHaMJ1qecK8Jl cocTa11HaR Mo.nan•, r.ne c yqeToM coxpa-

HeHHH KBaHTOBl:IX q11cen, 8,ll;pOHH paccM8TPllB8.XlTCH K8K BHPTYaJ1LHO-CBH-

38HHH6 COCTOHHllH ,11;pyrHX 8,llpOHOB no B03MOXHOCTH c MllHKM8.JlbHOM Mac­

coR. IlpHK6HHR npHHIU!D TOX,ll6CTB6HHOCTll .!VIH OeccnHHOBblX qacTKU B 

Bllp!y8.Jil>HO-CBR38HHOK H c11000,ll;HOK c OCTOHHllM I TaK8B MO,ll6Jll> npe,llCKa- · 

3HB88T cy~eCTBOBaHHe 6on»woro KOnH'l6CTB8 pe30H8H_90B H 3H8'16HHH 

KB8HTOBl:IX 'IHCen JIJIR HeKOTOPblX H3 HHX,TIPKBO,llHT K B03HllKHOB6Hllll 

KHH6M8Tll'l6CKOro BKna.na B mHpl!HH 3THX pesouaHCOB. Ilpe.ztJiaraeTCR 

3KCnepmieHT JlJIH npo11epKH 3Toro BHBO,lla. 

~peBaHCKBM ~H3HqecKKM KHCTllTYT 
EpeBaH 1974 

Soientit1o Report ~73(74) 

G.L~Y.lftil 

COllPOSITB MODELS JJD POSSIBLE Kil.l!JlATICJ.L COITRIBUTIOI TO 

THE iTIDTBB 07 SCllB lWUOIIC RESOlilCBS 

The compoeih qnud.cal aodel treating hadrona as the virtu­

all7-bounded stat•• ot other hadrons with a m1n1J1Um possible 

mass is discussed. U•iag the identit7 principle tor epinless 

particles in virtuall7-bounded and tree states, this model 

predicts a maaber ot re•onances and the quantu. numbers tor 

some ot thea. The existence ot kin ... tical contribution to 

t he widthll ot these resonances tollOtt's troa this model. To 

check this conclusion an experillent is proposed. 

Yerevm Physics Instiblte 

Yerelllll, 1!17~ 
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B B E ,l! E II ~ E 

nom1TKH KJ!3CCH:i'ffLIHPO DaT:& a11eMeHTapa1i1e 'l8CTHL!bl npHBO.ltff1IH IC 

pa3Hb1U COCT3BHblll MO.zteJIHU (~epMH-HHr, I'on.zlXa6ep, CaKaT8
1

KBapKH
1 

napTOHbl H T.n.) . Bo Bcex STHX MO.zteJillX,Kpoue MO.zten11 napTOHOB, 

C:Jl0 ll[H0!4 ll8CTllULI paccuaTplfllan11c:b KaK "sneue.11-
COCTSBHble llaCTH 

TapHhle"o6'beKTbl, He UOH flDl.l(ll SCfl D 1'04011H6 Bp6W61lll ee Xff3Hff ( T3K 

ll S3b1Bll0UUR OTaTH4v0Klln COOTllUHllfl UO.l(OJI:b). '.!'aKOii IIO.ztXO.zt IIPHBO.ztHT 

1t Cl11p o.11n;1011111iw TPYJIUOOTflM, O.eft88HllblU c 6on:bmH11 3Ha'leH.11e11 saepr11:s 

0 llll Mlt ti OltJtltlllU u:J OllU OJtOl-ICTBllJ'IX , He llCK1!D'l3Dll{Hll B031l0XllOCTJ. 

11p11n 1rn11111111 t!JIO llCllOPO llJIPOHa B HeCKOJI:bKHX BffpTyaJII.HblX COCTOH-

1111n x , llTJlllllOJOlqHXCll .ztpyr OT .ztpyra CBOHlllf COCT8BHblUH llaCTl!Mll. 

:J KU301l llbl 0 TPY.ztHOCrH He B03HHKaJlT B ll0.1{61!H rrapTOHOB, c TO'll.IUI spe­

HIUI KOropoit B aaB.llClfMOCT.11 OT KllHeU8Tffll6CKHX YCJIOBH.I! CJ!OJtHbllt 

B~POH MOKeT HM6Th pa3Hble COCTaBHble 'l8CTH, KOTOpble woryr ff3Me­

HffT:bCH aa Bpewn, xapaKTepaoe .zt1IH a.ztpoH-8,ApOHH!iX B38HMO.zte.l!cTBHR 

( .ltHHaMH'leCKaff COCT8BH8H MO.zteJI:b). 
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• 

• 

• 

B p8JIK8X cnpa:se,1{.IIHBOCTH llOCJ!e°.l(HBI, BOnpoc 11 1!3 qero COCTOHT 

TOT l!XH .ztpyrol a;cijlOH"Yomio CT3BHTL :e HaCKOXLKO DMAOH3MeHeHHOI 

lj)opMe: KSKHe COCTOHHH.11 B CMliCXe pa3HblX COCTS:BJ!lUll!lHX- napTOHO:S 

HaH6oxee llSCTO B03HHK0JIT c reqeaHeY BpeYeHH, HanpHYep, )1)1H no­

KOHll{erocfi a.ztpoHa ? Ha AaHHOK aTane pa3BHTHH ~HBHKH sneKeHTapBHX 

qacTHU TPY.ztHO OTBeTHTL aa· aTOT Bonpoc .ztaze .l1.11H uaH6once xopomo 

H3ylleHaoro a.ztpoHa-HyKxoaa. 0.ztHSK() nomaKH rrpHBne'leHHff ABJIHblX no 

pe30HaHCBJl .11)1.11 npeACTBBX6HH.11 B 11 rrepBOK !IpH6HHl:6HHH11 ".zto'lepHHX" 

a.ztpOHOB KaK COCT8BXIUll!lff6 II MaTepHHCKHX11 HB.ll Ka:ayTCH nepcrreKTHB­

HllllH c TOqKff apeHH.11 Bli60pa TOI HHH .npy~oA .ztHH8JlH'll6CKOA COCTaB­

HO.I! MO.ztenH. B CBOE oqepe.:ztI> Bli60p COCT8JIHOA MOAeXH UOEeT npHBec­

Tff K onpeAeneHHlilll npe.ztCK838.Hff.llll )1)1H xapaKTepHCTHK peaoHaHCOB, 

KOTOplle uoryT 6b1TL rrpoBepeHH SKCnepHMeHTBJILHO. HH:ae npHBO.ztBTCft 

coo6pa1:eHH.R, ll03BOH.ll~~He ycTaHOBHT:b CBH3:b Ke1',1ty 3TH~H .ztBYMll 

i!BJ!Cllffl!MH. 

Ha OCHOB6 npHHUHna TOX.zteCTBeHHOCTH nerKO IlOKaaaTL, qTo BBe­

,ltCHHe n~6oA COCTBJIHOA MOAeHH MOXeT npHB6CTH K peaoHaHCHOllY 

B38HMO.zteACTBHI> Me&,10' .ztBYllH CTa.JIHHB9.D~HMHCB qacT~aim. eCJIH 

nepBa.11 H3 HHX o6na.ztaeT uenoqHCXeliHlilll CIIHHOll, a cpe.ztH COCTa:&~IUl­

lllffX BTOpoU tiacTHIUl B llOM8HT CTOXKHOB6HHR llO:&eT HaxO.ztHTLCH nap­

TOH 1 TO:Q8CTB611Hbil c nepBOI qacuneA. JUI.II Moro npeACT8Blf)( 

48CTl!UJ A K8K OBR3aliH06 COCTORHHe 7U3YX ( HJIH 6onee) Toqeqao­

IlOA06HblX qacTHU B' H ~, ( mTpHx 6y.zter oaHaqaTL cBnaattHoe coc­

TOHHHe ll8CTHUH). Taioe paocuoTpeHR6 COOTB6TCTBY6T .ztYXY COCT8ll­

HWC uo.nexeA ( B qacTHOOH MO,Jt6lII nap!'OHOB). Toqeqaono.no61100TL 

He !IpOTHBOpeqffT K:BaHTOBlilll npe.ncra:eneHH.11)( IIOTOlfY, qTo 60JI:bWH8 

1nmyJ!l>Cbl napTOHOB ( nop.11,llKa HX uaoos llOK0.11) npHl'O){llT K :.tJIHHBJl 
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- c t"l'.<9~~ 60. 
BOJ!H lleHI>WIUI, 'leM paawepbl II MaTepi!HCKoro" a:APOHa. IlOJt Jt6i!CTBH61l 

CHJ! CBH3i! 4aCTKUbl B' H C' 6ylJ.YT JtBHraTbCB 1 KaK BOJ!'lOK [I] 
8TH qa~THUbl, B 06~e11, woryr Hll6Tb paaHble 'leTHOCTH, 'lell 11 MaTe­

pHHCKaH" qacTHua A. 38.KOH coxpatteH1111 11eTHOCTH Tpe<lyeT oTJIH'lHoro 

~"r HYJJfl op611TaJII>11oro wouettTa .ltllB BOJ!llKa. HaJIH'lHe op6HTaJtbHoro 
, , 

: .. 1,, ;,;.,rn1·a np11Bo.1u1T ic tte11a6elDiOCTK :ztBHlltOHHB qacTHU B H C c 

l i : 1 rnTOi ' 0~1 OT11ocwroJ11i 110J.1 c1copocTI>lO Vw B cocTaBe 'laCTHUbl A. 

11o::iono11 V w po:.io11 a11cttoJ.1 c1copocn1>. ilpe:ztnonolKHM, 'lTo cn11H B' 

11ocT 11ubl p aBen ny1m, a c! •1acT11ua wolleT rweTb nonyuen1i1'1 cnHH • .llanee 

nycTI> na 'lSCTHUY A uaneTaeT CBo<loAHaa qacTHua B, To~eCTBCHHaa . 
I I 

c 'l8CTHuelt B • ECJIH OTBOCHT~Jll>Hafl CKOpOCTl> 'laCTHU B H c 6yJteT 

PaBHa CKOpOCTH Vw ~ TOr,lta .ltllH ci 'laCTHUbl B H B' Hi!'101l He 

OTJ!H'l8JOTCH :ztpyr OT :ztpyra. 0Ha MOKeT n cnyTaTb11 B H B' ii a~ BpeMB, 

xapaKTepHoe .ltllH a:APOH-a:ztpOHHOlt CBH3H, B03HHKHeT BepOHTHOCTl> O]l­

HOBpewettnoro B3aHMO:zteltCTBHH c' 'laCTHUli c 'l8CTi!UaUH B H B'. !lo 

no npeAllOJ!Ollt0HHll c' BXO]lHT B COCT8B CJI.OllCHOro 8,ZijJOHa A. 3HS'IHT 

npH HeKOTOpOll 3H8'l0HHH CKOpOCTH 'l8CTHUli B ee B38HMOA0UCTBH6 C ·-
'l8CTHuelt A 6oJiee BepoHTHO ( peaotta11cttoe Baau110.iteltCTBHe). Qqe-

BHAHO, 'lTO HanpallJieHHH ABH~eHHH B' H C' '18CTHU AOJ!liCHbl 6b1Tb KOppe­

JIHpOBaHbl c HanpaBJI6Hi!~M Clli!Ha A 'laCTHubl, KOTOpbllt MOllteT i!MeTb 

pa3Hb10 npocTpaHCTB6HHble Opi!eHTauHH OTHOCl1T6Jl:bHO HanpaBJieHHH Ha-

JteTSll~eU 'laCTi!Ubl B. Ecnu yqecTI> BCeBoawoZHble npocTpa.HCTBeH-

mie Opl!eHTSIUl.H cm.ma, TO 113 peJlilTHBl1CTCKOro 3aKOHa CJIOlKeHHR 

cKopocorelt noJiy111111, 'lTO ycnoBHe peaoaattcH01·0 11::iai1Mo:ztei1cTBHR 1.1elK:ztY 

qacT11ua1111 A H B Oy:zteT YAOBJieTBopeao .ztnH H~Kooroporo HttTepnana 

CKOPOCTH ~ v H0JleT81lllleii 'l8CTl1Ubl B. Pa3HLW 3Ha'lelll!Hll 3T0'1 CKO­

POCTK B na6opaTopaolt CHCTeMe KOOPAHHaT 6yAeT COOTBeTCTBOBaT~ 

-s-

. ~ 

.. 

~ 

paaHaH Macca pc30.1aHca ( cy1111apHaJ1 aaepr1rn qac·rKu A 14 B :a c11c­

Tewe HX UuHTpa aHepu1111). 8TO 03HaqaeT, q:o !( ecTeCTBBHHOl.1 mHpH­

He peaoHaH.ca, odycJIOBJlel!Hol.1 BpeweHeM · ero uaHH u onpe:zteJilllll!le~cfl 

H3 COO'?HOIU6HHfl I'el3eu6epra 6t. At '?':fi. AO<laBJlflBTCH liOKO'.l'Opi:ill 

BKJ1a.1t. CBFl31:1.l!Hb!M c KHBewaTHKOlt o6paso:saHi!ll peaottaHca. dTOT 

BKJ!8,0, MOKeT 6UT.b onpe,A6Jlf.lH ny:rew 14311epeHHH 3a:s11cmJOCT;t Wi!pHHl1i 

~Je30H8J:IC& B CHCTewe (AB) . OT rrpoc:rpaHOT:B6HHOl1 Opi!6HTB.Ul111 CilHHa ·r. 
qacTHUbl OTHOCH'l'eJibHO HanpaBJTeHHR HaJteTallotel qacTKUbl B • 

rlbl'llKCJleHHe KHlltlll.<iTl14eC:i :;,:ro BKJlaAa B lllHQ11li',' 

.peaoHaHca .A ,:;i , I236) 

IlpeACTaBISM .j_JHSH'leCKll;i H:fl\j;QH !\<.ti( J;O.CiqOK (p11c. I), CJCTOllU(Hlt 

113 "rOJIOro" HYKJ!OHa II OAHOl'O CBH3Uttl:ioro gr -Me30Ha. UTMeTl!ll, 

'lTO OCHOBHlie npe:ztcKa3aHl1fl napTOHHOU MO,lteAH [Z] • AOCrUTO'lHO 

xopomo no.itT"BepJK;zi,euHble aKcnep11wett :raJII>HO [ 3 J , 6bl1111 no.1y'leH1i1 

nyTell paCCMOTpeHJ.fR .3H'leCJrnro HJKJiOHa KaK CBH3aHHoro COCTOR1!HH 

"roJJOro" HYKJ!OHa 11 OAHOro HJ!i! HeCKOJJ:bKO gr -ll630HOB [ 4] • 

Ilycn Ha (jll1311'·1UCKVI!t !1YKJIOH. TIOKOHl!lHliCH B JiaCiopaTOpHOlt CHG Telle 

KOOp)l11HaT. HaJieTaeT gr -MeaoH. HanpaBJiett11e AB•JllCeHl1R KOToporo 

HaxOAHTCfl :a IlJIOCKOCTi! ABl1llt6HHH II ronoro" HyKJioHa H CBH:' UHHOro 

9T •11eaoua ( IlJIOCKocu BOJI'lKa). TaKoe 11pe.itnoJJolKeH11e 111111no.ztHT 

K aa11eHe npOCTpaHCTBefiHO.lt .3a,lla'll1 3a.11aqe.£t Ha ll!IOCKOCTll, 'ITO 3Ha­

'lllT6Jll>HO ynpolJlaeT1 npOBBA6Hlr!e pac'CieTOB. nocTeneHliO :JBt:JlH'lHll CKO­

pOCT:b ( 3HeprHll) HaJl6T!.ilOUlero ~ -M630Ha AO 3Ha'leHl4H v m~n. 
COOTB0TCTBYJOU(ero nopory o6pa30BaliHH nepBoro n110H-tt.)'K.'iOl!HOl'O 

peaoaaHca A 33 ( HHEWMY KpB.ll peaottattcHo" KpHuoil ) • Ecm1 

npaBHJIDHbl Bblwenp11Be:zteHHble cou6pa~:eH11fl OTHOCHT6Jl:bHO Bc.:3MOl!tHOC TM 
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"' 
w 

" aanyTaTJJ
11 

roJih!M HYKJ!OHOM cBnaairnoro H HaJieT81lJllero :if -ueaotta, 

TO JierKo BHAeTJJ, qTo CKOpOCTJJ CBH3a.HHoro <Ji'" -Meaotta B CHCTeMe 

ITOKOfl !fJH31fqecKoro HyKJIOHa l CHCTella ~ .B • Mfl 11 roJioro 11 • HyK.no­

Ha .H CBfl3a.HHoro gr -Meaoaa) 6yAeT paBHa CKopocTH Vmi.n. • 

06oaaaqu11 qepea V,.. H Vs cxopocrH B Jia6opaTopHoU CHCTelle cooT­

Be~CTBeHHo MH "roJioro" HyK.noaa H CBfl3attHoro Ji -ueaoaa • 

0THOCHT6JIJJHYD CKOPOCTlJ -STHX 'll.BYX qacTHq UOJEHO npeACTaBMTJJ [5] 
B BHAe 

2 ~ z. a 
2 v_z. = Vs -2 VgrVNco~$ +'\/11 - Vg V11 ~i.rz. G , (I) 

OTH ( 1 - Y'!( VH CO~ e ) 2. 

r.zte G - yroJI .lol6E,ey HanpaBJI8HHHMH CKOpOCTeit v'Jf H v"' ' BCe 

CKOpOCTH H3M8PlDlTCfl B 8)1,.llHH~ax _ cKopocTH CBeTa. 

QqeBH~o. 1lTO B CHCTelle IlOKOH cpilaHqecKoro HyKJIOHa HMilYJIJJCbl 

"roJioro" HYK.nOHa H CBfl38HHoro gr ~ M630Ha 0)1,.l!HaKOBbl no B6JIH-

1lHHe H npOTHBOilOJIO:&llbl no HanpaBJieHHD. c yqeTOll ~Toro BblpaEeHHe 

(I) AaeT OTHOCHTeJIJJHym CKOpOCTJJ .llJIH CJiyqan 'll.BHXeHHfl Ha BCTpeqy 
~H~M e~~ 

Uw = V!f" + Vt1 
1 + Vg; v ,,r {2) 

Kpowe Toro \fr,- H \IH AOJIXHbl Y.ztOBJieTBopaTJJ aaKoay coxpaHeHHH 

HMilYJIJJCa-

r.zte m!/i H 

HO, 

~ 
~ i-V11' 2 

_ m" V"' 
- Vt-VHi!. (3) .. 

m N -MaCCbl IlOKOH Jf -Me30Ha H HYK.nOHa COOTB6Ttli'B8H-

-7-
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Ka axcnepHMeHra llOZHO onpeAeJIHTJJ TO aHalieHHe cxopocTH Vmu,, 
npH KOTOpoft HaliHHaeTCfl o6pa30BaHHe pe30H8Hca. KCTIOJIJJ3Y61l H3B8CT­

HyD CBft3JJ [G] Ile~ Maccoa peaoaaHCHoro COCTORHHfl ff (cyll­

wapHaft aHeprHft Hanera1>•ero gj'° -1o1eaoaa H WH3H1lecKoro HyKJioHa 

B CHCTeMe HX qeHTpa ~Hep~HH) H KHH8TH1l6CKOA 8HeprHeA gr -M830Ha 

\l(..f.. B Jia6opaTOpHOA CHCTeMe KOOp)J,.l!BaT 
~ 

· 't:.~fK+m.11 )z.;.2m 11 Wrz. (4) 

BbipaSHB KHHeTH1lecxy11 aHeprHD ~ qepea cKopocTJJ Vmi.n. HS 

<lJOPIAYJibl ( 4}' nonyqHll 

I';lle 

Vm<n 

~ I . I. Z. I 
- '1 m.,,. rn !I Vmin. -1- 1-z z. z \e ' 

E,_.,., - rn,r - m ll 
(5) 

Emin - aHeprHfl peaoHaacHoro coc~OHHHH, cooTBeTcTBYDDIB.H 

( HHlitH!dl Kpaft pe30HaHCllOlt KpHBOft). 

Ey~eM C1lHTaTJJ, qTo HHllHHlt KpaJi peaoHaHCHOlt KPl1BOlt COOTB8TCT­

nyeT CJ1yqa111o1, KOr.zta ilaJieT8ilDIHlt Ji -MeSOH H 11 ronblft11 !lYKJJOH 

~Dl1 JIYTC.ll HaBCTpeqy HJIH, qTO TO !Ce CaMOe' CKOpOCTH HaJJ8TaJOD1ero 

l1 CBf!3aliHOrO Jr -ll630HOB O.ztl1HaKOBbl no B8JIH1ll1He H HanpG:a;:eHHJJ. 

c :J4C'l' OM 3Toro UOltHO no.ztCTaBl1TD B BblpruteHHH (2) 11 ( 3) 

Vrr = V m•n. H HaATH H8H3BCCTHble BeJil1'111HLI V.:..; 1l v"' KaK 

,,,y11Ii Ullll OT vmin. 

Vw _ [/1- ( 1-<Jte} Vm~n t ol.] \/mitt. 
- ~1 -(i- "-'") v~."· + rA v: .... 

-8-
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·If> 

... 

v" = o< Vm<11. 
V 1 - { f - al.~} V z.mi.n 

(7) 

r.zte o( = ma; . 
rn11 

IIpe.ztnoJ1arae11, 
llTO He38.llHCHllO OT B3aH~oM opufmT~HH Hanp8.ll-

1l~HHU •BH~eHH.a peaoaaacnoe B3aHMO.zt6HCTBHe B03HHKaeT Tor.zta, 

zcor.zt.a CKopocn, . HaJieTBX>111ero !iT -11eaoaa OTHOCHTeJI.&Ho "roJioro" 

HYKJioaa 6y.zteT paBHHT:Dc.a V w ,onpe.zten.11e11a.11 no tlJopuyne (6). 

Jl.JIR np0Bep1rn npaBHJI.&HocTH Taxoro npe.ztnoJiozeHu.a, Hcno11:&ay.11 aro 

ycJI?BHe nocTo.11ncTBa aaaqeau.a OTaocHTen:&aott cxopocTu Vcv ,uox-

110 onpe.zte1!HT:& noJioliCeHH.a Bepimero xpa.a H BepmHHhl peaoaaacaou 

KPl1BOU ( YI'OJI fY =0 II JT/2 C00TBeTCTB61lHO) C 1.teJ1:&1> CP8.llHeH.11a 

c 3Kcnep1rnet1Toi.i. IIpu yrJie fY =O HaJieTa1>111uU '11 -1.1eaoa .1toroaa­

eT "roJio.•0
11 

HyK.P.ona. OC5oaaa1rnM irepea V max To aaa11eHHe cxo­

pocTH HaJieTaiolllero Jr -Me;iona B JiaOoparopaoM CllCTc1.1e, np.11 

Koropo11 OTl!OcHTeJI:&Ha.11 CKopocu .ztoroHfDll!lero Jf -11eaoaa H 

"roJioro" HYK.IIOHa paaaa Vw • !10.ztcTaBJIH.11 B rlnPllYJIY (I) aaa11e-

a11e f) =O H ~ ~ Vn.oK ' c Y1l6TOll BhlpameHHU (6 ) H (?) D0JIY1llfll 

Vrriax = v"',,, ( t/· +- 2o1. f.J +<:A~ v,,.7,, > 
"'l. v ll. z v. 2. 
).J + 2o< rniri. + ol.. · rn.:,, (8) 

r.zte 
(')., z z. 
) "= V f - ( f - d... } V min 

G y<texo1.1 Bhlpal1Cea11a (5) iw B11.1uu1, 11'1'0 V "'o..K ;ecu !.l>YHKrtH.11 

OT Emi.n ' n'lr. II mt/ ~ STOMy 3Ha11e111rm v,.,QJt 6;.zteT COOT:aer-

CTDOllaT.& B6PXHHM KpaM P830ffaHCHOtt KPHBon ~ • ECJIH CKO-
,,, ... 

pocn 1rn.'leTan1J1ero ft" -11eaoaa B JiaCiopaTopaoU c11cTeue Ciy;iteT 

-9-

60J1.&me,11eK '\/tnax ,TO He 6yle! BhlUOJIHBT.bCB YCXOBJle o6pa30B8HBB 

pe30B8HC8 ~aa Bl npB OlBOI npOCTP8HCTB8HHOI opHeHTllltBll HanpaB­

xeHBft lBH•eHHB nronoro• ByKJloHa. 
i- . 

llaxoue~ .itJlll CJIYllaB $:. 2 ( Beplllllla peSOHaJICHOll KPJIBOH ) 

BWpazeHHe (l) ;itaer TO aiia11eHJ1e CKOpOCH Vo flaJJ6T81111l8I'O sr -
11oa0Ha B na6oparopaoa cucre11e KOOp;ltlUlaT, ~ KoToporo BhlllOJUIReT­

on ycJIOBHe o6paaoBaHBft peaouaHca npa nepneBAKKyJIJlpBol opHeBra.qxa 

H8DP8BJ18HHB •ronoro• BJKJIOBa no OTBO•eHJlll K HanpaBJieJUID B8JleTSJI- ' 

•ere ar -11eaoaa 

v a.= 
0 

vcJ z - v,/ 
1- Vi 

(9) 

c y11eTOll B!ipazeHH.'1 ( 4} B ( 5} aH8J,lOrH'llH~·~ 2_6paao11 llODO nony­

'IHT.b aHa11eu11e ecc1>1 .ltllH seplUUIY peaoHauca E 0 KaK \P;YHKLtHI> oT 

u11lDlero Kp8.JI peaoHaHCHOll KpnoH Emin. · 

~ I 2 · ['"+.i..v:... 1 { .1Jz.-c1... ~ v :,,..... i] c10> 
E0 =Y(rry+m11)+2msm11 ~(f.'Hct.-V_~_Jz_/fl+...i.lz."!: ~ · 

O:itHaxo aKcnepu11eaoram.no Eo onpe.1teneuo 6onee TOllBc,11e11 Emin 

• £ ma.x • IloaTOIQ' Y.1t06HO "nepe:aepHJTI.11 38Jtllqy H no KSBeCTHOyY 

11onoeH101 Bep111HH1>1 ~ peaouauca A (1236) onpe;iteJIKTI> ero KP8.JI 
.. -
"'"' H £,,,Q.JC • OTllOTIDI, 1lTO DOJIJqellHhle TaKHll cnoco6011 nono-

(1 11101 xpalSB ae 06saa111i1 conna:itan c re11, uo aa6D>.llaeTca &Kcne-
J 

flllliUlllTWIHO, npe;itCTUIJlllltero CJ'llJEI 8fllll}eKTOB .. paa6JxaHU· peae-

llll llOUOI 11.IIHHBI. aa-aa eil ecrecHeHBOll upHH!i H o6pa30B8HU peao­

n•11oe.. IIOBTOllY DP8JlCTIUIJUlH UHpec BYqacneaae .llOH BKllaJt& noc-

AllCll'O B oy11.1AapHy11 up•llJ peaOBaHca c ~eJl.bll BllllCHeHB.R SKCnep•­
MilllTOJlJlllWC B08110JUIOC!el ·ei: Jl3118p8BJlft. 

. -IO-



Ilo.itcTaJ1Juu1 JI BHJll.•eHHe (IO) aHaqeaHe E0=I225 M&B. c yqc1'011 

(5) H (8) IlOJcytUtU: 

f . = Il84 Jl3Bj E =I292 UBJI. 
"'"'" 171v¥ 

0'l'Cll.Jt8. BllJtllO, uo DOJio•eHHJt E min. 1 E ""'X BeCHUUeTpHtDlll 

OTHOCHTeJII.BO BepllHHH peaoBaaca E0• 9Ta pasuoy.itSJieeuocT» ( acHK­

ueTpH'lliOCT») Bepxuero ( 67 llSB) H HHZHero (4I USB) Kpa~:B OT ~ep­

WHBH ,JtOCTaroquo xopomo fiOJITOpHeT qopuy pe30B8HCHOI KpHBOA,npH­

B0A6HBOI Ha pHcyuee . 2 ( JIU0CTO BHtlHCXeHHOI 8.CHlillleTpHqHOCTH 

~I : 67 = 0,6! 31'8. KPIB8JI ;itaeT SBaqeeHe -=::: (0,55 + 0,65). 

PHcyuoK 2 BSBT HS oc5aopaoA pa<1oTH [? 1 , rAe npe.JtCTaBJieHw 

,JtaHHlie UHOrBX 8KCnepHUeHT8.JIDBHX HCCXe,llOBaHHI. 

0Tll8TlDI, qTo JKa3aBBaH 8.CHIUl8TPH'lll0CT» He uo&eT 61i1Th o<St.ac­

ueaa peaoeaecuoa qiopiqnol BpelTa-BHraepa, KOTOP8JI ,ltllH noJIHoro 

ceqeHBH fiHOB-HyKJJOHHOro pacceHHHH HlleeT BH.Jt ( 7 ] 

c ~r 
t IV Kz~(E-Eo)2 i- ! rz] , (II) 

r.ite E - SBepraa, a r - DOJlB8JI llHpHH8. peSOHaHCHOrO COCTOH11HH 1 

Eo- auepr1s, COOTB6TCTBJlllll8JI B8pllHHe pe30H8.HCHOI KPBBOI, K -

BOJIBOBOI B6KTOp 1 re - napqH8.lll>H8.H llBpHHa ynpyroro K8Jl8Jl8.. 

Hat1nm.itaell8JI aa aecnepJDteere ~clUDleTpHlUIOOT» 061i11U10 npKIIllCH­

Baerca K IP>BOJIOIQ npoacxo~ea1111, q'fO uoaeT npHBeCTH e paauorna­

CHll .llBHBHX (a] • IlpH '!'eopeTBqecKOA npHrOBK8 lil6TO,Jt01l H8.HU8HD­

llH~ KBBJU)8.TOB 8KCD8PIDl8BT8JihBOro pacnpe.iteneHHH DOA;IP>PIQXY 

Epel'l'a-BHl'Bepa Ta.KaH acH1111eTp1qaocTb 110.a'l' np1J1eCTH K c~ry 

Teopenqecxoro UOJIOJIBDB E0 B oTopoay 60JU.11HX aaaqeBJll. 

-u-

Ta.Kol "npHroaoqHHI C;!IJIHr" Ha6Jllo,llaCTCH npaKTH'leCKH BO BCex 

pudo'l'ax , r.ite auaJIH3HPYDTCR A8HHblO no .1 ,33 -pe30H8.HCY . [B]. 
UTO DH.lU!O TaRze us Ta6J!H~H I, rAo npHBC.llHTCH 3Ha'lieHHH Macc1:i1 

M wM pHHY A 35- peaoHaHca, onpe;zteJieHHLle :s paaJIH'IHblX aKcnepHMeH~·'-'A. 

DoJIH'I ViHa FK = Emo" - Emi.n. = IOB 1.13B npe;ztcTaBJIHeT 'l'O'l' 

111cnSJt :s yumpettHe KpHBol peaoHaHca A 33 , KOTOPLI~ oOycJIOBXeH 

IUlllOMBTHKOI ero o6pa30B8.HHH. YwupeHHe OTHOCHTCR K OCiiOBa.HHBl 

JHJ D0 11 8.HCHOft KpHBOI JI O'l'XHqHe OT lUHPHHbl, KOTOpaH "131.!BPHBTCR Ha 

llOJIYBblCOTe ee BeplUHHH. ~3 . 3KCnepHi46HTa H3DBCTHO ( PHC .2 ) ' 

••TO ocH0Ba1111e pe3ouauca (1236) HMeeT yurnpe1rne ~H ~ 380 11aB. 

' y4tlTOM BblllleH3JIOXeHHoro uoXHo nHcaTb 

~cH(.o) -: fl< + Fec:r ~ .380 M3b, (12) 

•'AO fctc r - ecTeCTBeHHoe ywHpeHHeA (1236) pe3oHattca, oOycxo:s-

1111111100 COOTHOW6HH8!.I Heonpe,JteJIOHHOCTeit reft3eH0epra. 

tl ll ll'liHT '::::: 28% ymHp6HHH ( WHPHHbl OCHOB8.HHH) A 33-PB30Ha.HCa 

110yOJJOBJl8HO KHH6U8.TllKOI ero o6paao:sairna. llp11MepHO 'TaKOIA :16 BKJISA 

1\11111110 BH8CTH KHHeMaTHKa B mHpHHY A 33-pe30llaJJCa. 

J\JHI 

l!Olp MllLI 

111rn 1111 

npoBepKH STOrO CX8){CTBHH H~l!HO HCCJI6){0B8.TD aaBHCHMOCTD 

.1 33-pC30HaHC8. OT noxapH38.~HH HYKJIOHa-MHWOHH, Ha KOTO­

MOXO)tHT pacceHl!He 11 -M630HOB. TaK KaK HYKJIOH paccMaTpH-

HIM ICH IC COCTa:SHyii qacTHicy"' TO oqe:SH,l.\HO. 'ITO ,AOJIJKHa 6b1T:b enpe­

lil 11 Ul lllUll KOppeJIHl.{HH U6litJIY Ranpa.BJ!eHH\lU!I e1·0 cnHHa H .ztBHliCeHHI 
J 

11r111Tt111111i1.X 48.CTeta. CxeAo:saTeJII.HO, npH pa3Hb1X opueHTB.UHHX cnHHa 

1l111111111U10DQHHoro HYKJIOH8.-Wflll8HH no OTHOWBHHIO K HanpaBJiellJIJI 

flTIU.01'0 nyqKa ']{ -ue30HOB 6y7JJT pa3Hble .. HHe~&aTll1ieCKll8 ye-

-12-
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JIOBHli ( pa3Hb[6 3Ha'lCHHli yrna f} ) .ltJIH OCSpa30B8HHH ..6 
33

- pe30-

HaHca, 3Ha'lHT H pa3Hble 3Ha'leHHH ero mHpHHH. IlpH nepneH,llHKYJIHP­

HOll OpHeHTauHH CllHHa HyKJIOHa-UHIUeHH K aanpaBJieHHll .zt.BHXeHHH 

HaJieTaioU(ero Yr •ue3oHa IUHPHHa pe3oaanca .i!l 
33 

.llOJIXHa CSHT:r. 

6on:ome, 'lSM npH napan;zen:r.aoit ( HJIH anr.1tnapaJIJ1en:r.ao.R) opHeHT~HH. 

J\vrtteMaTH'lecirntl BltJia,it B mHpHHy t1 
33

- pe3oBaaca .VOlleT npoRB­

JIHTiicn Tam1ee npH aHa.JIH3e 3ItcnepHueHTaJII>HWC .llaHHHX no aenOJIHPH30-

Ba1JHhl!A M11wettRli. Bhl'lHCJIBHHoe BLUlle ywHpenue Prl30aaacao.R KpHBo'1 

M8KCHMBJil>HO-B03MOlKHOe. Otto OTHOCHTCH K pea~HH paCC6HHHH Sf -
Me30HOB HYKJioaai.rn. B peaKUHHX npm.10ro poit,lleHHH c .llPYrH11H tiaCTH­

uaMH, r.lle Li 33- pe30liaHC.'..nponBJIHeTCH KaK llHK Ha,ll KPHBO.lt [_pa3o­

Bcro npocTpau c Tna, 3TO YIUHpeHHe MOllteT OCyU(eCTBJIHTl>CH 'laCTH'lHO 

( HJIH llC npomwnncn COBCeu) Ha-aa MexattH3Ma POll!JteHHH HJIH KHHe­

Jj 8Tlf lJeCKHX orpaHH'leHHtl. CBH3aHHWC c pa3Horo po.zta KOppeJif!lUff!Mlf 

tJe ii'.,lly OT.lleJJiillblliiH xapaKTepHCTlfKB.MH 'laCTHu- np0.1zyKTQB pea~Htl. 

IlpH 3TOM He HCKJllJ'leHH 
11

3KcnepHMeHTaJil>Hble C)tBHrH" BepllllfHbl peao­

HaHCHO.lt KPlfBOU B CTOpoay ~eHLUJHX SHeprHU. Ma BCero CKaaaaaoro 

CJie,llyeT, 'lTO UIHPHHa ~ 33tOnpe,lleJieHHBH B peaKUHfOC npnworo 

poJ~.l{CHlfli, l.!OlKeT OKa3aT:&CH Mett:i.me Wlf Plflil>I, onpe.l{eJieHHO.lt lf3 .llaH­

HLIX no ITHO~-HYKJIOHHb!M pacceHHHHM. Sro CJieACTBHe COBna.itaer c 

3aJ(j lJO<JeHHeM, K 4eM~_. ~Jl,PHIDJilf BBTOpbr paCiOThl [ 9 ] •. •iTaKylJ Xe TeH­

.neH~HIO IlOKa3b!BaJoT .ztaHl!ble Ta6JIH~bl l, OTHOCHU(lfeCR K 3KCneplll!eH­

TaJIIiHHM pacnpe,l(eJieHHHM, 6ea TeopeTHqecKoM npHrOHKH [IO] • 
2To 06hl'lHO npHMeHReMaJJ IlPHrOHKa KPHTHRyeTCR B pa6pre [II] ' 
r.lle npHBO.l{RTCH coo6pa~eHHH, noqeuy npe.nnol!THTeJibHb[ SKCnepHMeH­

TaJI:r.Hue pacnpe.neReann. 

-I3-

h1a11eHHR, onpe.iteJieB-
IUO H8 8KOnep lUl eH-

uwx ~onpe.iteJie-
BBi . 

o "d:a> I r (u.&B> 

?2 :t I3 

86 £ I2 

90 

92 :t I2 

:t 3 1 III :I: 6 

0 t 2 108 :t 4 

SaaqeaBa,onpe.iteJieB-_ 
Hble o nouootJ>m Teo-
peTJl'Cl9q~OI npHrOHKB 

. :::. 

E0 (DB) r (DB) 

1236 :I: 6 . 125 :t 30 

I229 :I: 5 120 

I2I7 t 8 II5 :I: 5 

I236 :I: 2 IIO :I: 5 

1233 :I: 3 II5 :t 5 

Ta<SJIHL1.a I 

THU peaKitHll 

H &BTOpbl 

f(+p_. f(•p51+ [I2] 

K•P- K•p:JT+ (I3] 
aPP-3i•p3f• [I4] 
($•p- !ff +HM}"' [IS] 
1f+p_ ~· p (7] 
1j+p-<jl"•p [16) 

~) MM - U8TO.lt H6.ltOOTamJ11el uaocbl. 

" p811Kax Bbllll8118JIOZ8HHOU .VO,lt6Jlll ,_ llOJty-.iaeTOH HeKOTOpall CJIH3b 

IJlJ 11800IUIH II m11pHH8llH .ltJIR pa3HHX aap.HAOBliX COCTOHHllU ,lt8.HHOro 

111111011twoa. IJe.v 60.n:r.me aiacca .itB.HBoro aap.HAOBoro coCTOHHHll, TeM 
-· 

C1UJlflDIO ){OJ!mla CSHTl> ero DIHPHHa. 9TOT BblllO.lt HaxO.ll14'?Cll B KOJUftJ6CT-

11 llll HOM oor JiaCHH c axcnepHUeHTaJI:&HHJIH ,llS.HHWIB [I?] • r1(e ,llllll 

• ++ 2 
111u111oo:rK aaacc H u pHH A .1i1 ~ · npHBe.iteHH .JtaHHble 2,6 (MSB/C ) 

((i,4 t I,8) U8B COOTB6TCTJl6HHO. Ha111H pactieTbl JtJIH paaHOCTH 

uo 2,6 ( llaB/02) ,ltallT aaatieHHe B paSHOCTH lllHPJIH 6,I 113B • 

Cy1qoOTl10ll8.HBe CSOJ!ee BYCOKHX cf N )-pe30H8HCOB no-..BH)UlllOyY KODO 

11111e111•oau TeM c oc TolUIUJl1 xor:ita qma1111ecul aylCioB uoeo pacc11.aT-

111U111T1> K8K CHCHMY / COCTOJ!lllYD HS O.ztHOro "rolloro" ayuoaa H 

1111Cl1(0JlbKO 0Bft38HHliX jf -.veaoHOB. B BTOM CJiytiae UH ,ltOJlllHlil 

l~OOM8TP•BaTI> npo CSn euy MHOrHX TeJI,qTo flBJill6TCll CJIOZHOll KHHeKaTH-

•HHlKOll 88,1{,9.llOlt. 
-I4-



"He HCKJlllqeHa T8KZ6 B03UOZHOCTb Toro, qTO 60JIDmHHCTBO BHCWHX 

(1i"N )-peaoHaHCOD "MOl!HO npHnHC8Tb K pe30H8HCHOllY Il38HMOAeRCTBHI> 

ue-.ny 9r -keaoHOM H 6ol!ee HH3KHMH :TN -peaOllaHC814H ( .l{OMHHHpy11-

llU!M llBJilleTCH BaaHMOAeRcTBHe :ff -weaoHa c A (I23E} peaoHaHcou). 

no.l{TBep~AeHHeM 3TOro uoxeT CJIYXHTD mHpOKO HSBeCTHW! K8CK8,1Uililt 

xapaKTep pacnB.,!loB BNCmHx ( 1i N )-peaoHaHCOB [B] ( N'* (1520); 

1f1'(I670); N.,.(1688); t::.. (!950)). ~3BeCTHO Tana, qoro c y:seJlH­

qeHHeM uacc (<JiN )- peaoHaHCOB ynpyrHe nap~a.ni.Hse mHpHHH pacna-.. 
AOB YM6HbW8.JOTCll, a HeynpyrHe K8CKB.,!lliH8 - pacTyT. 

KacKaJUiiiR xapaKTep pacnB.,!lOB Ha6JI1>AaeTCH TaKll:e y cTpaHHblX 

6apHOHHblX H ueaoliHblX ( CTpaHHblX H necTpaHHblX) pe30H811COB [ 8J. 
IlpaKTHqecKH oTcyTCTByllT uo.zu,i pacna.l{OB ('Ji N )-peaoHuacoJ,1 c 

yqacTH8K CTpaHHHX qacT~, XOTll HHKaKHKH 3aKOH814H coxpaHeHHH 

IHI He aanpe~eHH. IlO-BH,lUUIOyY 3TO HBnHeTCH B8CKHll apry11eHTOll B 

noi~ay Tlrl , qTO pe30H8.HCH B OCHOBHOll pacna.1{8.llTCH _Ha T8Kl8 qac­

THUW, H3 KITIPWIC OHR 06paay1>TCft. 

AHHauHqecKaH uoiel!D MHHHMa.ni.Bol uaccw 

H KBaHTOB~e qffCJia HeKOTOpwx pe30H8.HCOB 

i H8CT01tlllel pa6oTe o6cyl!,ll;aeTCft AHHauHqeCKSJI 110.l{6Jlb, B ltOTOpol 

aAPOKW paccuaTpHBSJJTCH KaK •HPTY8Jll>HHe CBH3aHHH8 COCTOl'IHHft Tpex 

"~Y•AaMCHTa.JI~Hwx" qacT~: HyKJIOHOB, i-ueaOHOB a gj" -M830HOB. 

9ra uoAe~ cornac~eTcft c ycTaHoBneHHOI reJIJ1-llaaH011 H BHmHA- v 
EllMll K.I&CCHWHK&I{HI aAJIOHIB, eCT8CTB6HHO o6~fteH~BT cy~eCTBOBaHHe 

pelOHaHCOB H npe~cKaSHBaeT SHa•eHHft K>aHTOBHX qacel! .ltllft H8KOTOPYX 

83 RIO:. 

-15-

~;'. .~~·~:~~;;.~~.< .... ~' ... ,, __ 

________________ ,,_ .. - -

ll.nH J!ll60R MOA6JIH xapaKTepHO CTpel4JleHHe CBeCTH q11cJIO 11 ~YH~a­

MOHT8Jll>HWC:11 qacTHU K MHHHuyuy. TaK KaK xapaKTepllbllolH KB811TOBbllU1 

qHOJI8J01 Aliff E!JlPOHOB HllJIHllTCH 6apHOHHOe qffCJIO, CTp8.HHOCTb H 

M80tOnHqecKHA cnua, TO cpelUI HOCHTeJieR STHX KBB.llTOBl:ilX qHceJI 

w6epeM Tex, y KOTOPYX 11HaHM8JIDHaH 1&acca. TaKoR Bb160p AHKTOBB.ll 

oootHo~eHHell aeonpeAeneaaoctel renaea6epra: qea.1 uettbWe uacca 

1lllPTY8JIDHWC COCTaBJlllll~ qacum., Tell AOJibme MOl!6T CYllleCTBOBaTb 

TatCAll CHCTe1&a , 3Haqfft Tell BepOHTHee Ha!tTH Aal!HblR a.l{pOH B TUKOM 

OOTOIUIHH. CpeAH 6apHOHOB HaHM6HbW8Jl ·Macca y HYKJIOHOB, cpe.zut 

llTP8HHWC: qacT~ - y . K-ueaOHOB, a cpe.l{H HOCl!TeJie£t H30TOnt1qec1<0-

1•0 omrna - y §( -1&eaoaoB. 

nonuTaeuca " nocTpOHTD11 OCTaJibHble EUlPOHH, npHAepXl!B8HCD 

lljJMllUl!na HCil0Jlb30B8.1114ft MHHHMaJibBOro qffcJia II clJYHAruaeHTaJIDHhlX II 

11110'l'llU no BOSllOZHOCTH c ll6HDW61 uaccoR ( B npe;lleJiax coxpaHeHHll 

.Y IClltHUIHWX l\BaHTOBHX queen). 

06paTlltl BHiDlaHH8 TaKXe Ha aKcnepHloleHTaJibHWl cpa.KT, qTQ CYllleC­

'1'11,YOT CMJ!l>HOe npXTUeHHe llellJU' H,YKJIOHSMH H K -weaOHaJ.!H H OTTaJI­

KHllllllMO weir.ny K-M630HaMH H HyKJlOHaKH. c aHTHHjKJIOHaMH BCe 

lllU>ClopoT. noTouy y Bcex rHnepOHOB OTPHU8TeJIDHaH CTpaHHOCTD, a 

y UllTMrHnepoHOB - ~OJlOUTeJ!bHas. 

c yqeTOM BCero SToro "nocTpOIKa" CTa61fJll>HhlX 8.l{pOHOB B MOAeJIH 
"" ·" 

MHllllM8JIDHO$J, 1&acc!l npHB6AeHa B Ta6JIHU6 2. CHMBOJW o6oaHaqeH.llfl 

11110T111.( 06111enpHHaTue. S - cTpaHHOCTb, T -HaoTonuqecKHA Ciurn, 

lllTJJMX llH.ll CllMBOJIO!l 03HaqaeT BHPTY0.JlbHO-CBH3aHHOe COCTOHHHe 

Jtt 11111 o ,, 11acT111..u.1 . 

-I6-



'.l'aOJIHtta 2 

! : 

s T 5 T 

:ff .. .3'1f 'i t,97 'i 9ilc'i 1 
0 I L. = A'5r '; E. 'ffr ~ tl'R' -I I 

R :. R' 2'JT'· If' 2 ~I -I I/2 
,--, I I 1-' I - -2 1/2 - ='=' 11" jA/(j~ /( ) '--' ._.. I 

N = N'sr'· tJ'2$T' 0 I/2 
I 

R-= ~if 1j (Rflr; !\:: 11'i.Jr
1 ;N'R' -I 0 -3 0 

II' .3K' 

3aKOHlll coxpaHeHHR CnHHa H 'leTHOCTH 'fpeOym'f, 'llTOOH npeACTaJIH'fi 

jj H K - MeaOHlll KaK llHPTJaJI:r.HO-C:Bft8aHHli8 COCTORHHll 60Jiee '/IlJY'X 

gr HJIH K -MeaoHoB. CoxpaaettHe 1ao'fonu'lecKoro cnHHa aanpe111aet 

npe.ztCTaBJieHHR ;\: A'gf'u S[={f2/!ri: . 

KBaHTOB111e 'IHcna ,l\JIR tteKoTopwc peaoHaHco:s 

Y'IHTb!BaR n111menpHBe.zteHHlll6 paccyx,1teHHR OTHOCHT6Jll>HO B03MOKBOCTB 

"aan:•TaTI>" c:so6o)Ulyll OeccnHHOBYll \laCTHllY c TOSA6CTB6HHOA CB.R3aHHOI 

qacTHnel H3·Ta6JIHI4bl 2 MOSHO npe.ztCKaaaT:r. MHoro peaOHaJICHHX coc­

TORHHI MeJCAY pa3JIHqHblllH aAPOHallH H gr HJ1H K-ueaoHaKH. 

Ha arol Ta6JIHUbl BH)UIO, qro HeKOTOp111e ~OHli MOSHO npeACTa.BH'fi 

Ka.K BHptyaJI:r.HO CBR3aHH!ie COCTOllHHR ~yx .JUIYI'HX QApoHOB. 9TO 

HaH60Jiee npOC'fllle CJiyqaH KaK AHR npOB8A6HH.R pacqeTOB B03MOllBOro . 
Jn!Hel.laTH'leCKOro BKJIQA8 B' mHpHHli pe30HaBCOB, TaK H ~ TeopeTH-

qecKoro npe.ztCKa3aHHR, JI pa1max MO,ll8Jlll lll1HllllaJI:&HOA 118.CCY,SHa'tleBKA 

Cnl1HOB "1 'IC'l'HOCTe.£1 3'1'JIX pe30HaHCOB. 

-T:l-

a) CnHR H 11e'fHOC'f:& A (1236) -peaoHaaca. 

Muoo'fHO , no :see cira6H.lll>Hllle 6ap110H111 t He peaoHaHCbl) 06J1a­

nonosHT8llI>HOlt npoc'fpaHC'f:seaHoR qe'fHoc'f:r.~ P = I H noJ1Yue-

1Jll OllMHOK. J.1s 3aKOBOB cox:paHeHHil .JlJIR ' 3THX KllaHTOllwt 'IHC8J1 CJte-. . 

'· 'l'fO C'fa61!Jl:&BlllR 6apHOH KOllBO npe~C'fBJIH'fi KaK CllR3aHHOe 

u•Jc>'\'OIUIMo HaRotoporo .JU>yroro cTa6HJ1:&Horo 6apHoHa co cnHHOM I/2 

o,•.11oro gr' Hml K-ueaoHa B. TOii cny11ae, ecnB op6H'fan:r.H111~ · 11oueHT 

m•o OOO'fOllHHll f ·=I. llel&C!Bll'f8lll>HO AU '16THOCTH p TaKOt! 

11110'l'tMhl HMl!l 811 - t 
P= P1 P2 (-1} ( ~(i) 

Pr H P2 . BHy'fpettHHe 11eTHOCTH cBaaaHHhlX Oa;rnoHa M :JI 
M~ll IC- weaoBa cooTBeTcneHHO. TaK Ka.It P1=I, P2= -I, To P =r' 
111111 llO'ltiTHWC SHa'l8HHRX e • ECJ1H BCilOMHHTb 1 'ITO cyuwapHbitl · 

OM•ll'f OHO'feJW l cnHH CJ10SHOrO CTa6HJI:l>HOrO 6apHOHa) npHHHdeT 

IU)'llllUUI l/2B3/2 TO 0118Bll~0. qTQ STO . BOSllOKHO npH 3HaqeHHH f =I 

Ila p1r10 . I noKaaaHa cxeMa "nocTpoltKH 11 HeltTpotta H3 npoToHa 

M ~I - M030Ha . c yqe'fOK npeAlll.Zl.V~HX coo6p8.l!teHHlt MOllHO CKa3UTh, 

11 ru UTll OC l1T6JlhHbll op6HTaJILHb1M MOlleH'f § -ueaoHO H npOTOHa B 

111111 tr1UJ0 ue£\TpoHa L.,,,.= { 
I( OllUJIOrHqHolcy aaKJIEqeHHE MOXHO npH.ztTH ,1tpyrHll nyreu. 

11,.oorno , 'ITO warHHTHlil woweH'f JU p H cnHH Sp npoToHa u11omT 

l lJ\IUlUKODOe HanpallJI6HH8, a y HeATpoHa 11ai'HHTHbll 110i.l8HT J) n,. H 

111•11 SI'\. HanpaBJieHY :e npou:sonoJIOZHble CTOpOHbl. PaaHocr:& 

Mhl ' llMTllblX l.IOM6HTOB 1.JUpf- /JIJn.f-::O,BB.ft),,. (JlJJ-R.ztepHL!it 11ar­

ll M'1'011) 06,y cJIOBJieH OTHOCHTeJil>Hblll op6HTaJtl>Hblll MOMeHTOM npOTOHa 

II • - woaoHa lg;~ . 

-IS-
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Iloc1<0Ji:1>1:y /JUp/ :>- j.fl'ri./ ,To CBR3attiwit c L!T~ MarHHTHW! 

1Jo11eHT ,ZJ,OJI)!(eH 1111eu op11eHTal.(11X>, y11eH:i.wa1>111Y1> BeJIHllHllY uarHHTHoro - -MO!leHTa npoToHa. 3Ha,:.eHHll Sp 11 l !Kil HanpaB.11eH1i1 npoTH:eono-

JIOlJCHO, noTouy l!To L !ff :i. If cl!Raauttbllt c HH» M&rHHTHWI MOlleHT 

m.1e10T o,ZJ,11H aK0Boe HanpaBJie1111e . 

GJie ,:1onaTeJII>HO 

IL I- /Sp I=- /Sn.J: ~ J OTCJWl IL /= i. (I7) 

'. ·:·1.: 1{),!liJ CJl 8P.:J8T TaKJKe, 'ITO Cfll!Hbl Hell!TpOHa II CBR3aHHOI'O B ero coc­

TaBe npoToHa :n1eK>T npoTl'!BonoJiolKHble H·anpaBJieH11R. Sn. f I Sp ( · IIOBO­

por cmrna). 

~13 BblllienpHBe.neHHHX coo6paHeH11!1 OTHOCHTe.<LI,ffO YCJIOBlfV.' I!pl! 

KOTOPblX ''roJibl.11
11 

HYKJIOH MOJKcT cnyTaTI> HaJieTal\Juu1;1 . JI -MeJoH co 

CBRJaHHblM, MOXHO saK1110t1HT:b, llTO 06pa00Batt11e uep:eoro ('Ji N )-pe­

::.0Ha•1ca B03MOllHO np11 YCJIOBl111, Kor.na OTHOCHTeJI:bHblil op6wraJ!LH ulti 

Mo11ettT w 1Ji eTa101Uero Jr -1.10Jotta L ~~ paBHlleTcR e.1111n114e 11 

11MeeT Iianp<Jn::e1rne cn11Ha \PJ131!'1eCKOI'O HyKJIOHa s" . CJI0AOll8TCJ.;JI>-

HO cu11H A (i. 2 36 )-}J JJottaHca S.o ,11011:11eH paBHRTI>CR 

/.SA I= I StJ / +-/ LJ" / = 3/z . (rn) 

'l' «K1111 o6pa3oM ::\Jiff n l:l1)Boro 1i N -pe3011aHca wo.zteJII> 1411u 11; .n.: :suoi·i 

MaCCbl .ztae1' 3Ha11eHHe 3/2 .nJIR Cil.l!Ha I! DOJ!OlKl1T<M I>HyIO npoc~T • lllCT­

;J 8HHy!O lie1'HOCTI>, B COI'Jl8CIUI c 3KCnep11MeUTOM. 

Ci) Cn11tt 11 lleTHocu L... * (1383) 

v/::; T1H51r::uH 'i' 2 Bl!,ZJ,Ho, 'lTO L -r11nepott1;; MOJCHo npe.ztCTaBHTI> 

j\3 1·: A ~ 6 0 ~ '.' DW · i .' :H:: ._: CUCTORHJofff I\ -r1mep0Ha II :JI -Me30HOB. L.- :/13i . 

-I9-
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lh~1 •TOJHlft Bbllllenp1rne,neHHbl6 paCCYllUl6HHll JI er KO np11)tt M K J0.KJ!Xlli6HllIO, 

II AOnlleH CYUl6CTBOBaTl> pe30HaHC. B Cl!CTeMo (E [/( ) • llopmlli Ta­

' ' " llODOHaHC S'l'O 2. *' (1385) • .llnH cmrna 'J K Qt! Tll OCTH p 
p ~+ 

111•u p oaosaHca aHanora1rnw oe1p·a3011 11oe o noJ1y1rnn J "' 2 
lllll'J!QOHH c SKCnep1111eHTOll. 

l'llOQllTbl ;IUlfl KHH8118Tlilli6CKOro ymHpeHHR 8TOI'O p o:iou au oa .llaDT 

1111•1n11He Ft< =27 11all. OrMeTHM, 11TO non:uo e y u111po1111 0 o Toro po:i o -

1n111111 F -:::: I20 Ma:e. 

tt) l1030HaHC ll CHCTelle ( /( /\ ) • 

11.t Tu6JIHUH 2 Bl!.ItHO, 'ITO ,noJilleH cyllleCTBOBaTD pe3011anc n 
- • p ~/. + 

nrn1•11 110 ( K /\ ) c KBaHToBwm 1111c11aJ1H 'J = ~e , o 110.ccoil 

111(1\11) > rn~+ m11 = 1615 M3-f> H co CTPaHHOCT:Dll s ·- 2 
llnpn"ll peaoHaHC co CTpaHHOCTl>Jl - 2 3TO pe30HaHC 3 '* (1 530)' 

' 11~·11p 1iit He MOlleT npeTeH,llOBaTI> Ha 3TO MeCTO 113 SH eprOTll QeC KM X 

I llltnpHlll'.6HHl1 . 

I •1n11.1.iuudt peaoHaHC co CTpaHHOCT:bl) s = - 2 3TO :::::::; * ( !630) , 

~llOTIJOBaHHe KOTOporo TBep.no He ycTallOBJl8HO SKC11 6pHlleHT aJil>HO. 

I) UM OKO.ll6TCR, 11TO 3TOI'O peaoHaHCa He cy111eCTBY 6T I TO Ha npe,n-
- P- .3 + 

1111 111110.oMlilt p eJOHaHC B c11cre11e ( J\ K ) c :J - 2 1.1o•eT 
,....... ,,. 

1111n'l'fllli\01laTL t.=..... (!820). K COllaJleHHll C6'l8Hllff oelpa30ll8HHR 

1111 lllllll ll OOB c s = -2 HeBeJIHKH, nd3TOllY SKcnepM!A6H T8JI:bl!Ll e MC-

UAlllll lllH !l ,ZJ,Jl ff ltlfX 3aT.PYJtRBHli .• Mfl = 1, IUZO) He K3M :31J6Hbl 

I IOUI M 'IOTH OC 'l'b . abJIOJ:eHl!e ycyry6mieTCH eute H 'i'eM , 4TO B 3TOll 

1•111111 11 0 wacc B03MOEHO cy111ecTBOBaHHe HeCKO.;Il>KllX pe30 IHJHc ::: x 

t<llllTOIUl.1111 (SJ C 5 = -2. 
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r) Jl u';r1rn pa30HaHcbl. 

i.:oxHO !lj.JO;ll.OJIJKHTb CilMCOK npe;ll.CKa3blBae!lbl.X pe3oHaHCOB. HO 

H8M KaEeTCH, 11yqme B03;11.ep•aTl>CH ;11.0 CTporoM 3KCnepHM6HT8Jil>HOI . 

nponepKH oOcyllt,AeHH!ilX B STOM paOoTe H;ll.eA. B STOii ClllilCX6 KpH-

THqeCKHll HBXH6TCH 3KCilepBM6HT DO !/(N -paCC6ftHHJl aa IlOXHpH-

30B8HHblX HYHJIOHax B 0611acTH ::rnepr1rn A (I236)-pesottaiwa,r;11.e 

1.10J1Ho H3Mep11u IUHPHHY A (!236) peaottaaca B JaBHCHMOCTH oT 

opHeHTau~rn cnHHa tty1motta-MHlllflHI! c u.::nI>JC cpaBHeHHll'. npe;11.c1maa­

Hl!tt HaCTOH~e~ paOoT~. 

OrweTH!.1 1 l{TO npe;11.cTaBJieHHe N= N '!( 
1 

K' B Ta6m1ue 2 

Al'IKTyeT cyll(eCTBOBaHHe peaoHattca B CHCTeMe ( f( N ) c S =+I 

( 'l.. -peaoHaHcbl) f B] ,HecwoTpH Ha To, •no welit,lzy K H t./ 
;lle.iiCTBYJOT Cl1Xbl OTT811Kl1Balll'!R. 

B 38KJIIDl{8HHH BblpazaJJ 6naro;11.apHOCTb A.~.AMaTyH11, r.A. Bap­

TaneTHHy, c.r. MaTl!HHHY sa l\eHHble 38M61{8HHH ' ·C.I'.KHH3HH 38 

!IOMOll(L B npOBe;lleHHH pacqeTOB H yqacTHl!KB.ll 06ll(eHHCTHTYTCKOro 

ceMHHapa, c KOTOphlMH sTa pa6oTa 6blna o6cyJKJteHa 29 MapTa !972 r. 

UTM6THM, l{TO 0HH3KH6 H;ll.61'1 K 06cyllt;ll.810ll1HMCH 3;ll8Cb coodpaie-

HllHM npHBe;lleHbl :e HeSaJIHCHMoM pa6oTe J.1. H. JleBl!HTOBa [ 18] • 
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