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EPEBAHC!ilill ~~Cffilli filiCTI1TYT 
roc.KOMHTEI'A no HCilOJlh30BAHl1Il ATOMHOA aHEP~ CCCP 

Ha npaBax pyKonHcH 

y~ 530.145 

HOAlilll1CHH APA HVIKOJIAEBWi 

HAPYWEID1E . CHMmPIDi , BPEMH ll!l1:Hi fIPaI'OHA 
H ilfACCli l!ACTiilt B OBJ:lCIBOA rt CYIIEPCH.MME:I'H1tffi0tl 
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Pa6oTa BblIIOJIHeHa B EpeBaHCKOM ~H3HqecKOM HHCTHTyTe 

HayqHJXe pyKOBOJ.\H~eJlH: lIJleH-Kopp. AH ApMCCP, AORTop ~H3HRO­

MaTeMaTHqecKHx HayK, np~eccop 

MATfil!flH C. r. , 
RaH,D,HAaT ~3KKO-MaTeMaTHqecRHX HayK 

ACATPHH r.M. 

0qilfllH~bHble onnoHeHThl: AORTOP ~3HKo-MaTeMaTHqecKHX HayK, 

npoqieccop AHCFJI.bM A.A. 

(!eHHHrpa.IJ.CRHA HHCTHTyT .f!A8PHOA ~H3HIGI 

HM. B.Il.KoHCTaHTHHoBa AH CCCP), 

KaH,D,HAaT ~H3HKO-MB.TeMaTHqecKHX HayR 

EEPEllMAHH 3.r. 
(l1HcTHTYT ~aHKH AH rccP> 

BelU'Illas opraHHaauHR: MHCTHTYT ¢H3HKH BhlCOKHX 3HeprHA 

(Cepnyxoe) 

3au:\HTa COCTOHTC.f{ "~" 198? r. B 14°
0 

Ha 3ace-

~aHHH CneuHa.nHaHpoBaHHoro coaeTa ~.034.03.01 npH EpeaaHcKOM 

~H3HqecROM HHCTHTyTe (375036, r. EpeaaH, yJI.MapKapl'Uili, ~.2). 

C ~HccepTauHeA MO~Ho oaHaKOMHTbCff B 6H6JIHOTeRe EpeBaH­

c Koro ~HaHqecKoro HHCTHTyTa. 

AaTopeq,epaT paaocJiaH "-" 198'7 r. 

YqeHbJR ceKpeTapb 

CneuM~HsHpoaaHHoro coaeTa ,/_•I ll..ntJ>/~ 
'""""""T .. 3.-MaT.HaJI• ~I illAXBA3ffii B.A. 

l • OB1J{Afl XAPAKI'EPMC'l'HKA PABOI'hl 

AKTYWibHOCTb TeMbl. 3a noCJieAHHe AB8. )'.\ecsTHJieTHs J.\OCTHr­

HyT CYll\eCTBeliHhd'i nporpecc B fiOHHMaiiltH WfHaMHKH B3aHMo~eRCTBHA 
aJieMeHTapHblX qacTHU. 

YcnexH KX,l4 H M0,11,eJIH BaAH6epra-~aMa nopop,HJIH CTpeMJieHHe 

nocTpOHTb TeopM~ IlOJlS, OCHOB8.H:Hyl0 Ha HAee Hea6eJJeBoA B:HyTpeH­

HeA CHMMeTpHH H o6DeAffHSIOlllY10 CHJlblible, cna6ble If 3JleKTpOMarHMT­

Hhle B3aHMop,eACTBHR. 3To fi03BOJIHJ10 6bl npHBeCTH K yMeH&meHHIO -- . 
qHcJta cso6o.f.ViblX napaMeTpos TeOpHM. Bnepsble npe,D.J.tollteHHaJI Teo-

pHs senHRoro o6oeAffH8HHR (TBO) 6bJJia ocHOBaHa Ha rpynne SLJ{5). 
YKaaaHHaR MOAeJib Hapfl'AY c npaBMJI&HhlM npeACKa3aHHeM aHaqeHll.f{ 

~i.tt_ 'l. (} IJGf OTHOllleHl'U'I Mace ~ KBapKa H f"' JlenTo.na, OIS'bSICHeHH­

eM KBaHTOBSHH.f{ aap.f{Aa npe,11,cKaaa.na CJlHlllKOM KOPOTKoe BpelUI KH3-

HM npoToHa, a DOTOMY OKaaanac& H~Y,11,0BJleTBOpHTeJI&HoA. 

TBO, ocHOBa.'fflaR Ha rpynne SO(f o/ , o6JlSAaR BCeMH ;i.oc­

ToMHcTBaMH M0,11,eJIH, np11se)'.\eMHoA Bbllile, Mll!eeT PAA CYll\eCTBeHHbDC 

npeHMY~eCTB: D03BOJUleT nOMeCTHTb B OAffO npe,11,cTaB11eHHe Bee H3-

BeCTHble tPePMHOHhl O)'.\HO~O nOKOJieHHs; 6Jtaro,11,aps CYll\8CTBOBaHH10 

npoMe&yToqffliX CHMMeTpHA noaBOJISeT TaIOJte nOJiyqHT& 60J1bmoa Mac­

mTa6 o6'beAffH8HHH 11, TaRHM o6paaoM, yseJIHqHTb npe)'.\cRasblsaeMoe 

BpeMS lltH3HH npoTOHa; HaJIHqife 6oJtee BblCOKOA Jieao-npaBOA CHMMeT­

pH'llHOA 110).l;r'pyililbl npe.IJ;OCTaBJlseT B03MOlltHOCTb noJiyqifTb HOBble, no 

cpaatteHH10 c SU(5}, cooTHomeHJu:i, CBH3hl~e yrJW cMew11aa­

HJ c Macca.MH ~PMHOHOB. 

Ha OCHOBaHHH H3JI0~9HHOro npe~cTaBJI.f{9TCff Heo6XOAJ'!MblM H3Y­
qeHHe B TBO S0(10) Mace ~pMHOHOB K yrJioB c.MenmBaHHn, i.iepap-

XKH Mace tPePMHOHOB H MacmTa6oB HapymeHHff Ka.JlHCSpoBOtrabOC CHMMeT­

pHA, a TaIOlte aonpoca BpeMSHH JltH3HH npOTOHa. 
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Cynepcmn.reTPKff - cWJJMeTpHH Meii\IJY q,epMHoHB.MM H 6osoHaMM, 

no-BMAHMOMy, pemaeT npo6JieMy HepapxHH MaC)ll.!Ta6oB aapymemdt. xa­

.nH6.poBotfflb!X CHMMeTpHA, RO'l'Opa.H cYiilecTByeT B TBO. B CM3H c 

3THM llpeACTaBJIJ'f6TC.fi HHTepecHbl.M paccMoTpeHM 1;apY'.lleffi!tt CWMMeT-

PHH s"'o(i.O). npoMeJJtyTO'l:HOi;i CHMMeTpHH, cyn .iBTplUI K ClfMMeT-

pMH SU(2.}t. x U(I}>' • 

lleJib H sap.aqH pa6oTW. 0cHOBHOR qeJibID paoOTW HBJI.fi8TC.fi HC­

ure,qoBruUte o6&NHDIX H cynepcHMMeTpHqHWC TBO, ocHOBaHHhlX Ha rpyn­

ne 50(fo) , B HanpaBJieHHH peweHMa CJI6,D;YDJl\HX,3Ji'Aaq: 

- Hsyqe.HHe Mace cpepwoHoB H yl"JIOB CMBllIHBaHMa B TBO SO(!o}; 

- JllCCJI6.D;OBaHHe npo6JieMbl MepapxHH Ma.CC T.RliteJIWC KB8pKOB, cy-

~BCTByw~eR B TeopHH c neso-rrpaaoR npoM6JICYTOqHoR CHMMeTpHeR; 

- pacqeT BpeMeHM lltl13HH npoToHB. a TBO 50 (<O); 

- nocTpoeHwe cynepnoTBH!J:Ha.Jia, Bbl3blBB.~ee caMocornacoBaH-

Hoe HapymeH.Ke so (to) KBJIH6pOBOllli0£\ CHMMBTpHH B npHCYTCTBHH 

cynepcHMMeTpHH; 

- HayqeHHe B03MO*HOCTH HapymeHM.H cynepCHMMeTpMH H npoMe­

JKYTOqHoa CHMMe'l'pHH c llOMO~bID O.D;HOI'O MacmTa6HOI'O napaMeTpa; 

- wsyqeHHe HS.pymeHHR cynepcru.weTpHH B ceKTope oobNHb!X 

qacTMQ;. 

- MsyqeHMe Bonpoca pa.r.\H&lHOHHOI'O HapymeHJll.fi 3JlBKTPOCJia6ott 

noArpynµi.i a CTBO SO (lo} . 
Haytmaa HOBH:aHa. Ha ocaoae npewiOJKeHHoR TBO SO (fo) , r.n.e 

~epMHOHbl npH06peTawT;Ma.CCy trepea B3aHMOA6~CTBH:e c .n.eACTBHTeJlb­

HhlM 10-DJieTOM H 126-IJJieToM xHrrcoscKHX noJieR, noJiyqeaa sepxHnR 

rpaHm(a wia Ma.CCbl l KBapKa, a Taue noKasaaa CB.fi3b MeJK.D;Y Mac­

col% t KBapKa H: MO.D.aMH pac~a npoTOHa. 

Ilpewi011teaa TBO .50(/0) c ne.ao-npasott npoMeqTOQMoA c~-
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t.teTpHeit. B aei c noMoiqbJO .u.onoJIHHTMbKOA AH~Kpe.TaoB cHMMeTPKH 

pemeHa npo6Jle:Ma Mace TSf.IJl9JihlX KBapKOB. n~ ltTOM Macca I KBap­

Ka :r-eaepapyeTcH pa)J)!attMOHliblMH nonpasKab!H. YcTaHoMeHa CB.fl3b 

~ MeJK,Dy MaCCaMM TSDKe,!lblX KBapKOB H OTHOllleHHeM MaemTada H8.pymemu1 

KBapR-neII'l'OHHo0 c.aMMeTpHH K MaC!ltTaO'y 061.e.n,HHeffl'IR SO(IO}. 
BliHBA0HHOe OTCYTCTBHe CBH3H Mell£.D;.Y Ma.ClllTaO'oM HapymeHHa 

npaBoR CH:MMeTpH:H H Ma.CCaMH T.lllit9AWC KBapKOB noaBOJJ.lllJ.!O B KS.qec­

TBe npOMeJtY'l'OlllioA cHMMeTpHH BhlC5paTb .5U(3)1'..x SIJ(Z)t.X SUf'l.}flJ(il_. 
IloKaaaao, qTo B 3TOM c.nyqae KOHKpeTHble BblQHCJI9HHH B ~;zyxneTJle~ 
BOM npK6JlHi16HKH H c yqeTOM noporoBJ,IX aqxpeKTOB llpHBOAff'l' K y:ee­

JlHqeHHIO MacmTa6a o6~e.n,HH0HHSI H, TaKM.M o6paaoM, speMeHM Jltlll8HH 

npoToHa. B peayJibTaTe npoae,D.eHHhlX BhNHCJieHHA paccqHTaHbJ 'l'aKllte 

sHatreHHe MaCl.UTa6a Hapyuremui: npasoA cMMMeTptm M on;emca t.tacc ne­

BhlX HeRTpWio. 

B CTBO SO(to) npewiOJJteH caMocorJiacosaaHblA MexrumsM Ha­

pymeHHR KaJUt!SpoBoqaoil rpymlhl SO(to) ,n;o npoMextyTOQHOA, noaao­

Jl~HR H366Jlta.Tb IlORBJieHHn nceBAOrQJIACTOYHOBCRHX qaCTHI!. Iloxa­

satta B03MOJJ£HOCTb HapymHTh cynepcHMMeTpHD H npoMe~YTOtUiyD JlBBO­

npasyD CHMMeTpHE c UOMO~bD OAHOro MaCCQBOI'O napaMeTpa, npH 

0TOM COOTB6TCTBYllll!Hlt Bhl6op llapa.Me_TpOB B cynepnoTeHIJ:V.Me ll03BO­

JlJi6T A06H:Tbcn 11apymer-nui: HMeHHo SU ( i} R. rpynilhl aa cqeT J>aAMa­

D;HOHHh!X nonpal30K K IlJIO'l'HOCTH 3HeprHH BaICYYMa. rpynna SU(2}1. 

npK 3TOM OC'l'a8TC11 H6H80yuI8HHOi:t. 3Hat;1eID!e Jihz. e w . OKa3blBaeT­

C$!: M6Hbl!le, qeM B CTBr ".LJ (5) . 

YcTaHoBJieHbl • ;,qecTBaHHhle npeHMylJleCTBa CTBO SO(fO} nepe,n; 

SIJ(S) , o6ycJioBJieHHble Ha.J1Mt;1HeM a SO(to) naTH-cana.MOacKoR 

nowpynnbl, DpHBO)VllJlett K Cfonee ecTecTBeHHOMy ttapywemn> 50 (~L. 
x uuJ,, CKMMeTpHH. B pa.MKax SO(fo} Bhl.ffBJietta TaMe CBR3b 
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Meat,11,.Y MaCCOR '!: - 1rnapKa » MaCCaMH cynepnaprHepoB KBapKOB H 

Jl9IlTOHOB, noaBOJIHBJlla.f! oneHHTb B9pXHBl!O rpaffi!I1Y ,IVl.f! Maccbl CaMO­

I'O JierKoro Ha HHX. Yc'llB.HOBJieHo, tf'l'o B CTBO SO{to} oTHOIJ!eHMe 

~K8il'OH8JlbHlilX Mace cynepnap-rHepoB rmootta H W f 6o3oHa. yBeJIH­

QMBaeTcfi, QTO npo,.q.n:esaeT npeACKa3b!BaeMoe BpeMR ~H3HH npoTOHa , 
no cpaBHeHHIO c CTBO SU(S). 

IlpaKTHqecKB..H attaqHMoCTb. Pe3yJibTaTbl, nOJiyqeHHhle B AHc­

c~pTarJ;HOHHOH pa6oTe, MOI'YT ClblTb HCilOJib30Ba.Iihl KaR npH npoBeAe­

HHK 3nPnepHM6HT8.JlbHblX HCCJI9AOBaHHA B 06J1aCTH ¢H3HKH 3J16M9HTap­

Hb!X qac·.·mt' TaK .Ill B KaqecTBe OCHOBbl AJI.f! ~a.JlbHeAillHX TeopeT.111qec­

Kl1X paapa6oTOK. 

IloJiyqeHHOe OI'paHHqeHHe Ha Macey I:.. - KBapKa MOJKeT Clb!Tb 

l1CilOJlb30BaHO npH 11JiaH11pOBaHKH 3KcnepHM9HTOB no noHCKY CBSi3aH-
+: -Hbl~ COCTO.f!HHH TOilOHH.f! B t.12. attHHI'HJl.RIIHH Ha CTpo.f!~9MC.f! YCKO-

pHTeJie LEP . 

PeayJibTaTbl HccJieAOBattHA, nocs.mqeHHblX HayqeHHIO Bonpoca 

pacnSAa npoTOHa (MOAbl pacnaAa, Bp6M.f! 4\H3HH npoTotta) MOI'YT 

6b!Tb npHMetteHhI npH IlJiaHHpOBaHHH 3KcnepHMeHTa no IlOHCKY pacna­

Aa npoTOHOB. 

IlOJiyqeHHoe orpaHHlleHHe Ha aepXHIOIO rpaHI1!IY Macchi cynep­

napTttepos ~epMHOHOB MO~eT CTHMYJIHPOBaTb IlOHCK yRasaHHblX qac­

THU Ha YCKOPHT9Jl.f!X HOBoro Il0KOJ19HH.f!. 

BblJ'IBJI9HH8..f! B03MOilUIOCTb H366JKaTb CB.f!3H MB.CWTa6a HapymeHM.f! 

~paBOH rpynilbl c MaccaMH TSilteJiblX KBapKOB npeAOCTaBJI.f!eT B03MOJK­

HOCTb B~6paTb B KaqecTBe npoMe~yTOQHOA JieBo-npaao CHMMeTpaq­

ttyJO IlOAI'PYilny, Il03BOJI.RD~D pemMTb npo6JieMY Bp9M9HH llCH3HH npo­

TOHa a TBO SO(<o) , pacumpMTb c¢epy npe.IJ,cKasaHHR a HHsKosttep"" 

neTHqecKOM C9KTOpe. 

6 

~1 
"'..•!, 

,_" 
-'J 

I.: 
.t 
' ... 

·~'J 

1·' .. .. .. 
1 
... 

' 

" ,. 

':! 

IloKaaaHHa.f! B03M01lHOCTb CB.ff3M Me&,rzy M8.Cll!Ta6rum Hapyute~.f! 

cynepcaMMeTpHM M npOM9MyToqHoA KaJIK6poBO'liHOA CldMMeTpKH CTHMY­

JIHpyeT .IJ,aJibttef.tmHe KCCJI9.IJ,OBaHHH CI'BO, HMe~e npOMElllcy'l'OTlHYJO 

MElllt,11,y CTa~apTHOR K 06De.D,HiumrqeA rpynna.MH CKMMeTpHD • 

OcttOBHble IlOJIO!eHM.f!, BhlHOCMMble Ha 3a!!jHTY: 

I. 3ttaqeHHe orpaHHqeffitfI c:aepxy tta Macey t. - KBS.pKa H 

Ha.JIHQHe CB.f!3H Me~ MaCCOl:t l - KaapKa M MOAaMH paCDSAa npo­

TOtta, 11 pa.MKax npe.!J,J!aitettttol:t TBO SO {to), r.IJ,e ~pMKOHfi npMo6-

peTaHlT Macey qepea B3a.HMOA6l:tCTBHe c .IJ,9l:tCTBHTeJ!bHblM 10-IlJieTOM 

K 126-IIJieTOM XHrrcoBCKHX noJiel:t. 

2. PemeHHe npo6JieMhI c MaccoablM cneKTpoM KBapKoB, aosHK­

Ka.IOlt\eA B cxeMax Hawmemu:i: .SO(to} c npoMe~TOllHOA s v(24_ 1( SU{~ -

CHMMeTpHeA, Ha OCHOBe npe.!J,J!araeMoA MOA9KH c AOilOJIHHTeJlbHOA 

.IJ.HCKpeTHOH CHMMeTpHeA. 

3. Cylt\6CTBOB8.Hllle B TOA ~e MO.Il,e.nH CBH3H M8ll£AY MaccaMH T.f!­

~eJiblX KBapKOB H OTHomeHHeM MaClllTa6a Haro'JlleHH.f! KBapK-JI9IlTOHHOi1 

CHMMeTpHH K M8Cll!Ta6y 06DeAl4H8HH.R 50 ( (0) . 

4. BpeMK llCH3HK IlpoTOHa B MO.IJ,emr 50 ( (0) B paMKaX COBpe­

M9Hl:llilX axcnep:HMeHTaJibHblX orpaHHqe!il'IB Ha sttaQeHHe yrJia Baitt6ep 

ra MO.llteT 6~Tb AOCTaTOQHO 60JibllU'IM. 

5. CaMocorJiacoaattHb!H cynepnoTeaa;Kan ttapymeHHH KaJIH6poaoq­

ttoA rpynn~ 50 ( (O}JJ.o npoMeieyTaqttoA SU(3J X SU (2.)i. X 5U(Z)~~ U (1)8_L 

fl03BOJI.R9T M36e&a.Tb Il0.f!BJI9HHR nceB.IJ,OrOJIACTOYHOBCKMX qacTHU. 

6. BoaMO.iltHOCTb ttaro'JllMTb o~oapeMettHo cynepcHMMeTpHID M 

1p0Me~TOQHYIO Jieao-npasyv CHMMeTpHD c IlOMOlt\bD o~oro MaCCOB0-

;'0 napaMeTpa. 

7. YaeJIHQeHHe OTHomeHH.f! AHarottaJibHblX Mace cynepnapTHepoB 

rJIBJoHa K W' ! 6osotta s CI'BO SO (lo) no cpaattemi10 c S U(5} npo-
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JV16Bae'l' npe'ACKQ3b!B86MOe J3PEIMR JltH$HH TipoTOHa B cornacHH c 3Kcne­

pi!M0HTaJlbHbllOl yKaaaHM.fIMM. 

a. Cyu\eC'J!BeHHbie npeHMYIQeCTBa Cl'BO SO( <O) nepe,D, sv (5) 
06ycJrotJJ1eH1;i1 awnrcmeM s SO(to) na'l'H-CaJIID40BCKoft no,11.rpynIII:il, 

npHBO,J:VlllleR K 6oJree ec'l'eCTBeHHOMy ~HSUHOHHOMY HapymeHHID 

SU (2)L l< V (r) ~ CHMMeTpHH. ' 

9. CyuiecTBOBa!i.He CBR3H MeJK,Jzy .v..aceoil t - KBapKS H M&cca­

MH cynepnapTHepoB KBapKOB H Jl0IlTOHOB B paMJ<aX Toil ~e cxeMbl. 

Ai1p<?6aqKR pa6oTbI. OcHOBHble peayJ!bTSTb! ,D,HccepTatTHH 6blJIH 

,11.-0JJOilt6Hbl HB. cecml.RX orw AH CCCP ( 1984-1986 rr. ) ' Ha CoBeTCKO­

aMepHKaHCKOM pa6oqeM COBe~affifH no K8.JlH6pOBOQHblM TeOpHl!M IlOJlR 

CepeBaH, 1983 r.), Ha Bcecol03HOM coBe~aHHH no MO,D,eJUiM BeJ!HKoro 

061>e,D,HHeH1Ui H npeOHHhlM Mo.v.emIM (JleHl1Hrp~. 1983 r.), iia MeJK,Jzy­

Hapo,D,HOM ceMMHape Ksaptrn-84 (Tl:iHJrHCH, 1984 r.), Ha Mei!IAYRapo,n.­

HOM ceMHHape no npo6JreMaM BbICOKl'IX 3H0pl'Hil H KBSHTOBOR TeOpMH 

nonR (IlpoTBHHo, 1985 r.), Ha KOHiflepeHtIHH MOJ!O,D,l>IX yqeHh!X H~ AH 

rcCP (T6HJIJIICl'I, '1985 1'.), npe,11.cTaBJieHb! Ha MeJJt,eyaapo,D,HblX KOHtPe­

peHDH.RX no cpH31rne BblCOKHX SHeprHR (Jleilm.rt<tr' rw' I9B4 I'. H 

bepKXH, CillA., 1986 r.), Ha EBponeilcKoil KOH~peHtIHH no c}iHaHKe 

3JI0M0HTapHblX qacTHtl (BapH. liTMH.fI, 1985 r.), o6CYllVl.aJIHCb Ha 

TeopeT.l'l'tleC.ICIDC ceMHHaP&X Ep(PM. 

CTpYMTypa Ill 06'beM WJCceptanHH. ,ll,HccepTattH.II COCTOH'l: H3 

BBe)J,eHHR, tleTblpeX rnaB, aaKJimtleHHR H crmclCB. JIHTepaTypbl. Pa6oTa 

H3Jl01KeHa Ha 121 CTp8HHt1aX MalllHHOIUICHOI'O TeKCTa, CO)J,0PJJtHT 2 Ta6-

1Ht1~. IO pHcyHKOB, 180 6H6JrHorpaip.KqecKHX cch!JIOK. 
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Il. co~ PABO'l'li 

Bo BBe,neHHH o6cYJj(.l\eHa aKTySJI!l.HOCTb TeMii, ITOCBSm!0HHOR Hay­

qemuo o6WD1blX H cynepcHMMeTpH'tlHWt TBO, OCHOBaHHNX Ha rpyrme 

·so Uo) , cilJoPMY.1mpo:aaHbl octto:aHiiie a~aira HccJie.u.o:eamt11, KpaTKo 

H3JlOJlreHO CO)J,epiltS.HMe ,D,1'fCCepTatt.l'IH. 

Ilepsafi rJiasa nocBR£qeHa HayqeHHn Maccli tPElpMl'IOHOB H CMeuJH· 

aaHHIO B TBO SO(fo). Ilepa~e ,11.sa napar~ HOC.FIT BcTynwreJI&Hblil 

xapaxTep. 

B § I ,D,aHo Heo6xo)J,HMoe a:aeAeHHe B cT~apTaym MOP.Mb 

C.l'IJlbHhlX .l'I 3JleKTpocna6blX B3aMMO,D.eilCTB.l'lft. Ilp.Kse)J,eHa KJiaCCl'l~HKa­

OHR scex npoCTb!X rpynn, B KOTOpble MO&HO o6oe,D,HHHTb CHJlbHble H 

aJieKTpoCJia6~e :aaaHMo.v.e~CTBHR. MaJio~eHI:i ocHoBHhle ycnexH H Hey­

,J\a'l<H MHH.l'IM8JibHO~ MO)J,0J!H BO $() ( 5} • 

B § 2. no.v.po6Ho o6cyJA,D;eHa TBO, octto:aaHHaR Ha rpynne SO(fO). 

B §§ 3 H 4 npe)J,JIOJKeHa MO,D,0Jlb BO S.O(to) , r,qe ~pMHOHhl 

nOJiyqaioT Macey aa cqeT BC ~eRcTBHTeJlbHoro 10-n.n:e<ra H 126-ItJie­

Ta noJieft XHrrca. Ha.JIHqHe B MO,D,eJIH ~cKpeTHO~ c.KMMeTpHH, .u.e~­

CTBylOUje~ M~ TpeM.11 llOKOJ!eHM.f!Mlf qlepMHOHOB, a TaIOKe B XMrrco:a­

CKOM ceKTope TeopKH, orpaHHtlKBaeT q.KCJ!O DKSBCK.l'IX CB.II3e~. Ilony­

qeHH~e B peayJlbTaTe MaCCOB~e MaTpi.m~ fi03BOJl.flroT BIX.IIBHTb onpe.u.e­

Jl6HHble CB.II3H M0i!t,JJ.Y MaCCa.M.1'1 qlepMl'IOHOB H yrJiaM.K CMea!HBaHH.II. 

B lipe'AJIO~eHHOil MO~eJ!H nOJlyqeHa MO,D,H~POBaHHaR CB»3b 

Mext,l\Y MaccaMH HM~HWC KBapKOB 11 3ap.mKeHHb!X ~enTOHOB, BcgeACTBHH 

qero CBH3b Ma.CC a - KBapKa 11 (.[ Jl0ttTOHll UpaKTHli0CKH He H3M0·· 

H.IIeTC.II, a CBH3b Me~l1,Y JierirnMlf fPepMMOHaMH He HMeeT MecTa. 

H3 MSCCOBhlX M8.TPffl:l noxytleHo TaIOKe COOTHoweH.Ke M0il£'AY MaC­

caMH Bcex KBapKOB 11' aap.ff.llteHH!ilX ~efITOHOB. 0)1,HaKo BC~eACTBHe He­

onpe~eJieHHOCTM ~3 pemeHHe n031yqeHHOI'O J.<Y6H~eCKOI'O ypaBHeHHH 
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O'l'HOCH'reJibHO MaCCbl t. - KBapK8. D03BOJl.fl'.eT IlOJ!YlWTb TOJlbKO ee 

orpaHKQeHHe c:aepxy. PesyJibTaT saB.KcHT TaKllte oT napaMeTpa KlQ{ 
f !. 

A ' :a t{f3.CTHOCTH, ll,11.H A "' 0.03 I'sB 'lne. ..:::: 39.3 I'sB. 

floKB.38.Ha TaIO&e CB.ff3b M0}1(,Ity yrJI&\1111 CMeWHBaHH.fI TOKOB, Bhl-

3b1Ba~~HX pacn~ npoTOHOB, H M8.COSMH KBapKOB ff 3aP8J!teHHblX Jien­

TOHOB, D03BOJIHBUiasi:, B qacTHOCTH, CB.fI38Tb YI'Jibl CMeillHBElHH.fI c MaC-
:l. '2. 

co£t Ksaprra. TaR, :a CJiyqae A = 0.03 I'sB H 28.6 I'sB< mt< 
39.3 I'aB npoToHbl pacna,a;BJOTc.a: rJiaBHhlM o6pasoM no KaHa.Jl:aM 

P~e.1"r..C1 • f>-?t:;u.,.. Iii T.,u,. B CJiyqae mt< 28.6 rsB M0,11,bl 

pacn~a npoToHo:a 6y.uyT: f _,, e.,. K 0 
, P-;/' .,.</< 0 

'A. T .,u.. 

BToPas I'Jia:aa nocs~eHa Hsytiemuo TBO S O(LO} c Jte:ao-

npaBOA npOM611YTO:tlH0£1 CHMMeTpHeR. 

B § I onHcatta npo6JieMa c MaccoBblM cneICTpoM KBapKoB, KOTo­

pa.fI B08HHK8.eT B cxeMax: aapymeHH.fI so (W) c npoMeJltYTOQ~O£t 

SU ('l.Jt l( SU( 2) ~ CliMMeTpHeR npH YCJIOBHH cyiqecTBOBaHH.II o.n,ao­

ro JierKoro 6oaoHa XMrrca. B sToR cxeMe Macca ~ - R:aapRa paa­

Ha w.cce t - KBapKa. STO COOTHOIDeHHe ~S:UHOHHble DODpaBKH 

MOryT H3MeHHTb TOJibKO Ha BeJIHQHHy DOP.fI.n.Ka MR/Mt , I',D,e M ~ -
Macmrra6 aapymeHH.H npa:aoA SU(z..)tt rpynw, a Mx - MacmTa6 o6'be­

,ll,HHSHHJ'I 50(~0) . TaK KaK MB.cchl f, H t.. - zrnapKoB ae pa:aHhl., 

M8.CIUTa6 HapymeHHJ'I npa:aoR rpynrra He MOllt6T CHJlbHO OTJIHQ8TbC.fl'. OT . . 

14aClllTa6a o6'be,D,HHSHJll.II 50((0) H, TaKHM o6paaoM, He MOllteT cyiqe­

!TBOBaTb Jl~Bo-npa:aa.a: CHMMeTpHQH8..fI DO,ll,I'pynna. 

B § 2 npeAJlOllteHa Mo,11,eJib BO, r,D,e DYTeM BBSAeHHJ'I .~onOJIHH­

TeJibHOR ,ll,HCKpeTHOI CHMMeTpHH ( 2> ) pemeaa H3JIOllteHHa.R npo6JieMB.. 

l{eIIQQKa HapymeHH.K BblI'JIJ'l,ll,HT CJ10,ll,YJOiqHM oCSpaaoM: . 

SO{fO)>< 7) d"t:>=M~ SU(4)J( Sl}(Z)lx SU('l)~x p J( 2 <~=M,. 
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-.. SU(lf) X SV(P.4_ l<SU(tl, t;J <.lfr>=M<:. SV{34_X5U(~xSlJ(2),{U{°'3-1.<:t<&>::M~ 

~ ~UfJix SU(l)/< IJ(f)_y <lb~=l4w SU(3)c.X U(!)t,., 

I',J:te p - Jleso-npa:sa.H ,ll,HCKp6TH8.J'I CHMMeTpH.R, .KOTOpa.fI mree'I'C.R I? 

SO(to} rpynne. 

IloKasaHo, QTO B .n;aHHol cxeMe Mac ca ! - KBapKa B HyJie­

BOM IlpHCSJi:JAJKeHHH paBHa HyJIIO, reHepHpyeTC.II OHa JlHllib DOCJie yqeT1 

~Ha?lHOHHhlX nonpaaoK. B peayJI&TaTe noxyqeHo cooTHomeHHe Me~­

AY MaccaMH t H i - KBapKoB: 

!!'!.£ !:::: j_ ).._ ~ 
m 6 I Nx 

B MOAe.nH Jieao-npa:aa.R ,D,HCKpeTaaa CHMMeTpH.H, KOTOpa.II c~e­

cTayeT :a S{}(to) rpynne, HapymaeTc.R Ha MB.cwTa6e, 6JIH3KOM K 

MacmTaCSy 06'be,D,HHeHH.R So(f tJ) ' qTo corJiacyeTC.II c KOCMOJlOI'HeR 

H AaeT npHeMJieMy10 CSapHOHHyJD acHMMeTpHIO. TaKHM o6paaoM, MacwTa6 

HapymeHH.R npaaol SV(2)p, rpyrmhl HHKaK He CB.R3aH c MaccaMH iPSP­
MHOHOB, Q'l'o noaBOJI.ReT a TBO SO( to)· D KaqecTae npoM8iltyToqaoR 

Bb16paTb JieBo-npa:ayio CHMMeTpHQHy!O IIOAI'pynny. 

B §§ 3 H 4 paccMoTpeaa Mo,D,e.n& BO Sc(to) c SU(3)cX SU(2}t.x 
SU(2)1,X. U.(I) $-L npoMeJKyTOQHOR CHMMeTpHeR. Cnepaa 50 ( 10) 

CHMMeTpH.fI HapymaeTC.fl 45-IlJieTOM, OCTaBllla.fIC.fI npoMe~yToqHa.fI CHM­

MeTpHJ'I - 126-IJJieToM nOJiel XHrrca. Ilo,u,po6Ho oDHcatta rHnoTeaa 

BbllltHB8.HH.fI AJ'i!I DOJie.A XHrrca. IloKasaHo, QTO, COI'JiaCHO . 3TOil I'lif­

IlOTeae,. MaCCbl nopJ'!,11,Ka M"" HMeJOT O,!VIH ey6JieT XMr:rca, rropJ'l,ll,J<a 

MR - ,D,Y6JieT XHrrca · H SU(~~ TpHDJieT xHrrco:acKHX rroJief.i, 

HapymaIOUµIR npOM8iltyTOQHy!O CHMMeTpHJO .n;o CTa~ap'l'HOR. YQHTblBa.R 

H3JIOJKeHHoe B AByxneT.JleBoM IlpHCSJIHllteHHH (a peHOpMaJ!H3S:UHOHHblX 
. . 

ypaaHeHHmc YtmThlBaJIHCb BRJIEl,ll,hl XHrrco:ac.KHX nOJiel) H c yqeToM 

noporoshlX 3qxp6KTOB BblUHCJieHbl. M8.CllITaCS HapymeHH.R so (I 0) CHM-: 
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MeTp1nt MI( H MS.Cill'l'a6 ttapyuiemu1 JieBo-npaaoi c-TpHH H (. E 

3aBHCHMOCTH OT KBS,ll;pa'l'a cHeyca yl"Jia Baj,1H6epra. PesyJI'bTa'i'bl B&l­

trncJieHHH npHBe,D;eHbl Ha ,IT,KarpaMMe (pHc. I) .r.µIfl )J.Byx pasHblX 3HEl.­

tieHH~ napa.MeTpa KX,!{ .I\ . Toti.Ka nepecetiemt1r KpHBblX cooTBeTCT­

ayeT MaCmTa.6y o6"be,n;lifHeHH.a Mx H 1L.n e °"' npe,n;cKa3blBaeMO~ 
$0(15) MO,ll,eJIH (c TO'CIHOCTbl'.l OOpOI'O:BhlX e~KTOB), 

4"~. , , 
I~ 

1.:1. 
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' 0.20- a~ ru . ..,- ,1in'-&.., . 't 
PHc. I. 3aBHCHMOC'l'h4 !1 IC , ~ l'11C oT 1ll1 Bw 

AJI.li A = 0 .2 fuB ( Kp:i!Ba.ff. I) H 

A = 0.1 fuB (KpHBM 2). 
M1< H M fl. HsMepmoTC.!l a fuBax. 

KaK BH)'.l,HO Ha pHc. I, a paMKax aKcnep111MeHTa.»:bHOro aHB.qe­

HHH ~l.n.. t Gw , paaHoro 0.229 :t 0.003 :!: 0.006, MaCmTaCS Hapy­

mea:iUI SO(lo} CHMMeTpHH Mx MOJKeT CSh!Th aHaqKTeJibHO Bbllile, tleM 

B SV(S) Mo,n;emL TaimM o!5pasoM, noRB.aatto, t!To a 50(10) Mo,n;eJI11 

HST npoTHBopet!HR c TOt!KH 3peHHH apeMeHJI! lltM3Hlll npOTOHS.,·KOTOpoe 

Moa:eT 6h!Tb - 1037 JieT. HcnoJibsya nOJiytieHHble peayJibTaThl, Ha~.u.e­
Hhl oueHRM Ha Ma.CCbl JieBblX Hei'l'pHHO. 

,!) TJ2E;Tbei rJiaae paccMOTpeHB. cynepcHMMSTpHllHaaTBO. B §§I 
H 2 .u.aHo Heo6XO,D,MMOe BBe,n;etme B cynepcHMMeTpHD v. H3JI(l.geHhl ae­
KOTOp!:ie a.cneRThl CTBO 50(5"). · 

12. 

B § 3 pacc140TpeHo aapymeme I<SJIHCSpoaotmoA SO ({O) cKMMeT­

pmr ,n;o SV(3)c X $U{2)1. X SU(2}R.x. 0(1)
8

-1., npHqeM cynepcHM­

MeTpHn npeAJiaraeTCH HeiiapymeHHott. Hcnon&aoaaHKe AJ1H riapyweHHf! 

SO(IC>) KaJIM6poaoqttoa c11MMeTpHH KHpa.n&Horo cynepnOJif! B npeA­

cTaBJteHHH 45 HeBOSMO*HO, TaK KaK 1.U,leH CaMOB3aMMO)l.eMcTBHH 45-
nJieTa :a cynepnoTeHimane TOJK)l.ecTBeHHo paaeH eyJID. B CB.fl3M c 

3THM HcrroJib30:aaJIM npe,n;cTaBJieHMH 60Jiee BblCOKott pasMepHOCTH. B 
)l.aHHo~ pa6oTe npMMeH.!lJIH npe,n;cTaBJieHMe 210-aHTHCHMMeTpH"tlHbtlt 

TeHsop 4-ro paHra' KOTOp~ MOJKeT HapynutTb s 0 ( (0) CHMMeTpmo 

)l.O SU(lf)XSU(l}txSU(Z}fHJIH SU(3)>< SU(2.)i_x SU(2}t_ x 

, U(f) · K. p" • Ilo,llpo6Ho noKasaHo, qTo HcnOJII>so:eaHHe O)l.Horo cy-
8-l 

nepnoJin npe)l.cTaBneHHH 210 He ,n;aeT caMocornaco:aaHHor-o Hapyme-

HHH S0(10) CHMMeTp~rn. IloCJie HapylllSHHH SO{(O) CHMMeTpHH 

qacTb 210-nJieTa OCTaeTCR 6esMaccosott, T.e. B TeopHH TIOHBJIHIDTCH 

nceB)l.OI'OJ!)l.CTOYHOBCKl!e qacTHnhl. c ~~J!bID nOJiytieHHH CaMOCOI"J!a­

COBaHHOI"O HapymeHH.li HCITOJlb30B8JlH e~e O)l.HO cynepnOJie B npe)l.­

cTaBJieHHH 210. IlpM 3TOM BC O;o.Horo 210-nJieTa CW!.3aHo c riapyme-
" HHeM SO(tO) cHMMeTpHH .Jl.O SU(3)cx SU(2.)1.xsu (2)R. xlj(<J~/P, 

a .n.pyroro.:. c aapymeHHeM .Jl.O SU('l)X. SU(2.)1. .( SU(2) e . 
IIoxaaaHo, qTo :a 3TOM cJiyqae cKMMeTpHH SO(IO) HapymaeTCH .u;o 

SU(J }cK SU(2), x SlJ(!)~x U(I) /J.-t. ' npH_ 3TOM B TeopHH He 

10HBJIHOTCH I"OJl,D;CTOYHOBCKHe qacTH14li. 

B qeT:aepToM rnase a paMKax Teopm1 cynepo6:&e.n;HHeHHa SO(fO) 

iaccMoTpeHbl aonpocbl HapymeHillH npoMelJtYTOtmoi:t SU (3 ), X S/J (2.) L X 

: 50(2.}(i<.U(li-L CHMMeTpHH, cynepcHMMeTpHH, cynepcHMMeTpHH B 

~eKTope o6blt!Hb!X qacTHIJ; 111 canai.t-aaMH!5eprcKott SU(2}1. x U(J)J 
CHMMeTpHH. 

§ I HOCHT BBO)l.Hbif.1 xapaKTep, B HeM OfiHCaHhl H,D;eH nonyqeHHH 
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0,11,Horo MacmTa6a HB.pymeHHJ'! KBJIK6pOBOtiHOR CHMMeTpm! K3 A.PYI'Oro 

B CTBO, ncmasaHa Heo6XOW1MOCTb CYIIleCTBOBSHHJ'! ellle 0,11,HOI'O MaC-

WTa6a Me&p,y MacmTa6aMH M ,i: H M w- • 
B § 2 npo'AOJDKeHo nocTpoeHHe MO'AeJIK cynepo6ae'AHHeHHJ'! 

SO (1.0) , HaqaToe B § 3 TpeTbef.i I'JlSBbl. OcTasmyrocH SU(!i)c I( 

SU(2)t.x SUf2)1,X tJ(j} &·L c11MMeTp1ui Hapy1118J!H .J:\O cTaH,D.aprHoil 

rpynn~ XKITCOBCKHM.il cynepnOJl.fiMH H3 npe'ACTaBJieIDIR 126 + ~. 

.lOCKOJibey cynepcKMMeTpHJ'! l1 3Ta npoMe&yToqHa.R CHMMeTpH.R Hapy­

lllall'l'C.11 Ha Macm~a6e MeJK,D,Y M x H M w , M3;'1leHa. B03MOJitHOCTb 

ttapymeHHa o6emc CHMMeTpHi<I: 0,11,HlilM MaCCOBhlM napa.MeTpOM Ha 0,11,HOf.i 

11 Toil JJte lllKaJie. Iloc'l'poett cynepnoTe~HaJI, Bhl3b1BaJOiqHi<I: sTM ttapy­

meHHn. 

B § 3 aaRAett MHHKMYM n0Te~11an:a CKaJIHPHblX noJieR, noJiy­

qeHttoro K3 cynepnoTe~Kana. ,!J;OK838HO, qTo OAHlilM MaCCOBhlM na­

pSMeTpOM MH,101!lHpye'l'CH HapyweHHe H cynepcHMMeTpKK, K npoMe1'Y­

ToqHoR 5U(2.),,., rpynmx. 0AHOBpeM9HHO no:KaaaHO, q'l'o ttapa,ey c 

3TlfM pemeHKeM cy~eCTByeT .IJ.PY!'Oi<I:, COBepneHHo HenpKeMJieMl:ilA MHlilf· 

MYM norre~mu:a, cooTBeTc'l'BYIDlllHH HapymeHHJO rpynrra SU(2..}L , B· 

To BpeMJ'!, KaK npaB8.Si rpynna SU(2.)R. ocTaeTc.R tteHapyweHHoi<I:. IlpH 

3TOM Ha JUleBeCHOM ypOBHe 3TH ABa peme~W:.R He OTJlffqaK)'l'CH 'APYI' 

OT 'APYI'a, T.e. BaeyyM BblpOlll,Il,eH. Ho, TaK KSK Jleao-npaaasr CHM­

MeTpKJ'! y-&.e ttapymeHa Ha MacmTa6e o6ae~HeHH.R SO(tO) , pa,IJ.Ha­

n110HH1:i1MH nonpaBKaMH STH 'ABB. peweHHJ'! Y'AaeTc.R pa3J!HtmTb. CooT­

BeTcTBYKJl!lHM Bhl6opoM napaMeTpOB B JUl9BeCHOM JiaI'paHlltHSHe MOJKHO 

n;o6HTbCH Hapymemui. HMeHHo npasoJ:I 5 U (2.) R rpynnbl, 'l'or.u,a xax Jie­

ilM SU(Z)L rpynna ocTaeTc.R HeHapymeHHoi<I:. 

B 0,11,HoneTJleBoM npH6JIKllteHMK B Mo.u,eJlH noctmTaHa saBKCHMOCTb 

M11. 11 Mil< MR.- MaClllTa6 HapyweHH.A: JieBo-npaaoR CHMMeTpKH 11 
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cynepcMMMeTpr.m) OT 1ir/{)w. IloKaaaHo, 'll'l'O B TO'llKe 1in. 'I.(/)"" = 

::: 0.226 Ml{,... 1010 + 10II rsB. 

B § 4 npe'AcTaaneHbl peayJib'l'aTbl HayqeHHJ'! pa)l,KanHoHHoro Ha­

pymeHI<IH cynepcMMMeTpl1K B ceKTOpe C6hltlHblX tlaCTKII B TOR lite MO­

AeJlH. IlpH 3TOM cynepnapTH6pi>I KBapKOB K Jl9DTOHOB nOJiyqaioT Mac­

ey sa cqeT TpexneTJieBblX cynep.u,HarpaMM, a cynepnapTHepbl xan:H6-

poaoqttblX qacTHU - sa cqeT .u,ByxneTJieBblX cynep.u,11arpaMM. Ilp11 

3TOM paCCMaTpHBaeTca CJiy'llaJ:I, Kor.u.a OCHOBHOi<I: BKJia.u, 'AaJOT cynep­

G:SCTMI!hl, HM9JOiqKe SU(I!} KBa.HTOBhle aap.ffAbl. IloKa.aaHo, qTo,noc­

KOJibKY B rpynne IlaTH-CaJiaMa s u ( <t) JI0IlTOH .fiBJIJ'!9TCJ'! KSK Cibl 

qeTBepTblM QB9TOM, MOXteT CJIYtIBTbC.fl:, QTO Macchi cynepnapTHepoB 

KBapKOB H JieDTOHOB, IlOJiyqeHH.ble HMM aa cqeT 3THX .~arpaMM, 

paBHbl. TaM lite ycTaHoBJieHo, qTo, nocKOJIQKY cynepnapTHep W 1 -

6osoHa He HMeeT SV('<) KBaHTOBblX q11ce.n:, ero Macca oKashlJJaeTc.R 

HBMHOI'O M9Hbllle, qeM MaCCa cynepnapTHepa f'JllOOHa. B CBH3H c 

3THM B paCCMOTpeHHOJ:I cxeMe OTHomeHHe·~aI'OHaJlbHblX Ma.CC cynep­

nap'l'HepoB rJ1100Ha M \J/J! - 6oaoHa yaeJlHQHBaeTcJ'! no cpaBHeHH10 

c CTBO SU(5) : '(Y)-~'3{/' < "'Y: , t1To yseJIHQHBaeT npe.u,cK~3hlBa-mw f;"-:Jo 

eMoe BpeMR JltH3HH npOTOHa B COI'JiaCHH c sxcnep11MeHTa.JlbHhlMH yKa-

aaHH.RMH. 

B § 5 paccMOTpeHo pa.u.11an110HHoe HapymeHKe 5U(2)lx U (1) 
3 

CHMMeTpKH B TOR lite MO)J,eJIH. IloCKOJlbKY B MO.U,eJlH B Macchi cynep­

napTHepoa ocHOBHoJ:I BKJia.u, .u,a10T qacTMIIhl, 11Me10IqHe SU («t) KBatt­

TOBhle sap.ff'Ahl, SU {i)i AY6JleThl noJlei<I: XHrrca nonyqa10T oqeHb Ma­

Jll>le Maccbl no cpaBHeHHIO c noJiyqeHHhlMJ.I MaccaMH cynepnapTHepo14 

KBapKOB 11 JiellTOHOB. OTO OCi'DJ'!CH.A:eTCH TeM, QTO nocJie.U,HHe HMeIOT 

SU ( Lf ) aap.ff'Ahl, a P.Y6JieThl XHrrca tte KM0JOT. 

YKa3aHHble 3HatlKTeJibHhle pa3Jil1'1lH.R B Maccax npHBO.U,RT K TOMy, 
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J.iTO fiOCJl~ rn::peHO!™HPOBRH c. ro15 f'sB AO ro" f'sB ,IJ,Y6JleTlir :urrco:s~ 
CKHX 6o30HOB fi<?JIY1lBJOT OTpHtlaTeJl.bm.iit KB8,!1,paT Ma.Ccbl, B pe3yzhTa­

Te tlero npoMC:XO)J,HT Hapymem~e J.iieKTpocJia6oA llOA!'PYllllhl. IlpK aHa­

Jil13e noTeHl!;HaJlOB ey6JleToB XHl"I'COl3C!W){ 6osOHO:B Bbl.RBJ10Ha CB.ff.Sb 

M~ Macco~ t - KBapKa H MaCCaMH cynepnapTHepoa KBapKOB H 

JXenToHos, BCJXe,11,cTBHe qero nOJiyqeHo orpaHH1leHHe c:sepxy Ha ca­

Moro Jl61"lt0PO cynepnaprHepa $ePMHOHOB hi ih.. h,-,me}< 160 f'sB 'J( 

':4.40/ /1lt: (f'sB)J. . 

W. OCHOBHl:IB PE'.3.YJlbTATH ~CCEPI'AIJ;Ht1 

I. Ha ocHoBe npeAJJ~eHHof.I: TBO StJ ((o) , r,11,e cpepMMoHbl 

·npzo6peTSIOT Macey qepes B3aHMO,IJ,ef.l:cTBHe c ,11,ef.l:CTBHT6JlbHblM 10-l'lJ!e­

TOM H 126-llJieTOM XHI"l"COBCKHX nOJief.I:, no.7.ty'lleHO orpaHH1l6HHe CBep­

xy Ha Macey C - a:BapKa: . .m6<' 40 raB. 

2. B Tof.I: JKe Mo,11,e.IDI ycTaHoBJieHa CM3b MeM,IUT Maccof.I: t -
KBapKa H MO,IJ,aMH pacna,n:a npoToHa. TaK, eCJlH 26, 5 f'sB < /?7 f::. < 
< 36,4 raB )J,JI.R. AZ = o,o05rss2 H/HJUI 28,6 rsB < /?7£ < 39,3 raB 

,11,Jl.R. A 2 = 0,03 raB2, TO MaTpJllI!a CMelll.11BaHHSi B TOKaX, CB.H3aH­

HblX e pacna,11,oM npoToaa' IlO'llTK )J,H8.l"OH8JlbHa H' eJie,,IJ,088.TeJ!bHO' 

,IJ,OMHHHpyIOT paena)J,bl THll8. /'-?e..,.r,O' I\/+ H T.,IJ,. llpH mt. < 
26 ,5 f'sB ,n..nH A 

2 
= o ,005 n~a2 H/HJIH m~ < 28,'6 raB ,JJ,JI.H X 

2 t-o 'l"o 
0,03 ThB OTMeqaeTcsi: o<Spa'l'Ha.H KapTHHa: P-.e I\ , P-f 1'i H T·'A· 

3. c TIOMO~bD BB6A6HHH 'AHeKpeTHOA eMMMeTpHH pemeHB. npo6ne­

M8. c MaccaMH TRliteJih'IX KBapKOB, B03HHKa!O!l{a$i B cxeMe so (fo) c 

neao-np.aaof.I: npouezyTotlHoR CHMMe'l'p1i1ea. llol£aaBHo, qTo npH aToM 

Macca ~ - KBapKa reHepHpyeT?H pa,IJ,HanMoH~ nonpaBKaMH. 

4. B TOR JKe cxeMe ycTaHOBJieHa CBR3b M6llt,ll,Y MaccaMH T.Rll6JlblX 

KBapKOB H OTHOllleHHeM MaeruTa6a H8.pyilleHH.H KBapK-JieITTOHHOA CHM-

t6 

Me'l'PlfH Me K Macll.l'l'a6y o<Sce.JJ,HHeHHH SO (to) Mx.: 

J!,\f ,._ ( ~ Mc 
YUi. - ~ M,c 

5. B paMKax TBO SO(fO) c SU (3.)exSU(~Ll(SU(2J,]UK1) B-L 

npoMei:KYTOGHOA eHMMeTpHeA c flOMO~blO ypaBHeHHR peHOpMrpynnN B 

AByxneTJieBOM npH6JlIDtteHHH Bhl'llHCJieHbl MaemTa6 HapymeHH.R so ( (0) 

CHMMeTpHM H MaemTa.6 HB.pymeHH.H JieBo-npasoa CHMMeTpHH. IloKasaHo, 

t.tTo speM.R JiUl!aHH npoToHa a Mo,11,eJIH S O{lo):s pB.MKax co:speMeHHblX 

aKcnepu:MeHTaJibHblX orpaHHt1eHHA Ha 1t..~\9 w MollteT 6h!Tb ,n.ocTa­

TOGHO 6onbWHM H corJXacyeTe.H e nocJI0AHHMH 3KcnepHM6HT8.JlbliblMH 

AaHHblMH no pacna,IJ,Y npoToHa. 

6. B paccMoTpeHHoA cxeMe noJiyt1eHh! TaKJKe oueHKH ,JJ,Jisi: Mace 

1!0BblX H6f.l:TpHHO: ro-4 al) ( Y(/.Jt < I sB; 0,1 sB < '".;. < 100 aB; 

10 aB ('mvr:<roo K3B. 7' 

- 7. Ha CSase CTBO SO ((o) npe)Vlollt~H cB.Mocor.naeosaHHh!A Mexa­

imaM HapymeHHSi KaJI1'16poaoqHoA rpynilhl SO(fo} ,11,0 npoMeiicy'TotlHoA 

SU (3 )x.. SU (2-h )(SU (2)r, D( U (1 ) B-t.. , noaBOJ!m>!lleA 11s6ellt8.Tb no.He-

JieHHsi: nceBAOI'OJI,Il,CTOYHOBCKHX qaeTHI:r. 

8, IlOK83aHO, 'llTO MOlltHO 0,11,HOBpeMeHHO HapymHTb cynepcHMMeT­

pHID H npoMell(3'TOt!JiY~ J!eBo-npasyE ClilMMeTpHE c OOMOl!lb!O OJ:VJOI'O Mae­

COBOI"O napaMeTpa, npH1leM eoOTBeTCTBYJOIIIHA BH6op napaMeTpoB B 

cynepnoTeam~a.ne no3BOJI.HeT ,Il,06HTbe.1'1 HapymeHH.H Sil (2),_ rpymlhl 

~a cqeT pa.!:r,H8t!HOHHbllC nonpaBOK K llJIOTHOCTH 3HeprHH Balcy'yMS, 

TOr,I1,a KaK neaasi: rpynna ocTaeTcsi: npH 3TOM HeHapymeHHof.I:. 

9. IloK83aHO, QTO B paecMOTpeHHOA cxeMe OTHOIJleHHe ,IJ,H81"0-

HaJlbHblX Mace cynepnapTHepos rJI100Ha M W :r - 6oaoHa yseJIH'llHBa-

{ 11\11-~ oG~ eTe.H no cpaBHetra1> c CTBO SU S:l : w.1.; < $-/ , GTO yseJ!Hllil-'/ .,,,, a; oe..i 
aaeT npe~CK83~88.6MO~ BpeM$1 &H3HH npoToHa B COPJlaCH1'! e 3KcnepH-

I? 

' 



MeHTaJlbH!>IMH yKaaalil!JlMH. 

IO. IloKaaalibl cyiqecTBeHHble npeHMYll(ecTBa CTBO S 0 ( (o)n~ 
pe.q SV('5) , oCiycJioBJleHHble HaJIMllMeM B 50( lo) naTH-ca.naMooorcoi 

noArpynm,• .9 'laCTHOCTH, B CTBO SO(fd) sapymeHHe SU(2)t. ;<.lj(/1 

CHMMeTpHK npoKCX0,11,HT dOJiee ecTecTBeHHhlM odpaaoM, -qeM B CTBO 

S!J(5). 

II. B paMKax TOA ~e cxeMbl ycTaHoBJieHa CBH3b MeA\IQT MaccoR 

t - KBapKa 'IJ. MaCCaMJil cynepnapTaepoB KBaPKOB 'IJ. Jl8IlTOHOB K no­

Jiy'QeHO orpaHMlleHHe cBepxy aa Macey ca.Moro JterKoro cynepnaprHe-
• ( ) . //Or!? 8 pa ip8pMHOHOB n1Ll'I i11f I nl,L <160 raB ( l'nlf ) • 
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