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061!),8Jl xapaKTepKCTIDta pa60W: 

AKTyaJII,HOCTI, TeM!I. OCHOBHHe ycrreDI co:epeMeHHOll qll'l3mtll aJieMeH
TapHIDC ttacTKU CBH3a.Hl1 c BWICHemieM pO.nR Hea6eJieBllX KB.Jm6poBotmwc 
IlOJiett B Me~3Me cmuoro B3am.t:o,ne~CTBKSI, HcCJie,noBaHIDi IlOCJie,u;imx 
JieT yxa:nrnallT Ha TO: ' 'ITO IJ,BeTOBasi CBMM:eTpRII .flBJISieTC.fl onpe.ne.lI.lmltHM 
3:BeHOM npa IIOCTpoeHRK peaJIKCTKtiecRBX Mo,ne.nett CMI>HOro B38m40,nettcT
mm. KpoMe TOI'O,Olt8.SMOCI>, 'ITO BOllp()Cli CHMMeTpmt TeCHO CBJI3aHbl _C 
rroHID48.Hl'leM npnpo,n;H aJieKTpoMal'HRTHHX n: CJia6wc B3ruIMO,nettcTmrlt. HecoM~ 
HBHHO,cTruuiapTHa.ll KX.n OIIKCllBaBT OCHOBHHB CBOttCTBa KBal)KOBWC rrpo~ec
COB, o,nmuto pa3BRTHB HanpaB.1IeHH.fl, CBII3amIOro C o6'Le,nn:HeHKeN B paMKa.X 
reopeTHKO-IIOJIBBOll cxew 8JIBKTpOMal'HKTHHX, CJia6llX_R Cl!Jll,HHX B3aRMO
.nettCTBd, oTKpuBaeT u_ome BO .. ~MomIOCTR ,IVIJI HHTepnpeTanim HNB!llltHXC.fl 
aKcnepBMeHTaJJI,HWC ,n8.IIHllX. . . . 

HcCJie_,noBaHRe IJ,BB.TOBOtt s ~(3} Cm.!M8Tl)RR Il03BOJIJIBT OTBBTRTI, ' 
Ha Borrpoc:... lt8.lt?B HCTmuntlt 3ap.!I,D; ~PKOB? lwicHeHKe SJieKTpo~
Hl:lX sap.!I,D;OB KBapKOB SIBJifIEiTC.fl npmID;lllIR8.lll,HO Brumoll aa,nattell, aKTya.ni,
HOCTl> KOTopott , orrpe,D;eJieHa B03MOJmOCTI,B; m·6opa: Jll'I60 pO.lll, CKJil,HOro 
BsaBMo,n;ellcTBR.fl BU,ne.neHa no CpaBHBHRJJ C ,npyrmm B3aRMO,nellCTBHRMR 
R ~eT ueHa6.nm.naer.i, JIR6o (eCJIH aal)Mll KBapKoB ueJllle) Heo6xo,D;HMo _. 
rrocTpoenae 06'!,e,JJ;l!HeHHo! RaJIR6poBotIHott reopn::e: aJieKTpOMarHRTHoro, 
CJia6oro H cRJII>Horo BSaBMo,n~ttcTmrlt c uapymeHHoll IJ,BeTOBo! CHMMeTpKett. 
B IlOCJie,nHeN CJiyttae 3qxpGKTll HapymeHK.fl IJ,BBTOBOtt CHMMBTPHR .no.1Dlllll:,\ 
rrpO.flBJI.flTI>ca lt8.lt B JIBilTOH-~enTOHHWC, Trot RB JierrToH-a,zq>oHHUX :e:_ipoTOH-

, a,npOHHl:DC peaitD;!UDC. B ilaCTO.fllllee BpeMll 13.KTRBHO pa3BHBaBTC.fl Hanpa.BJie
HRe, CM3aHHOe C MO,IJ;BJIHMR "EciJII>moro o6~e,D;RHBHIDI",,B KOTOpux KOHC
Ta.HTll B38.HNO,ll;BHCTBRII rrpH CBBpXBllCOIU'IX.3HBpI'WIX CJmBalJTCJI B B,nn:Hyx> 
acm.mTOTMBCKR.CB060.nHYll KOHCTa.HTY YHl$nnlPYlllllBii rpyrrrru. Ilpn: .nocTyn
HllX B Hac-ro.amee BpeMll aHeprIDIX aqxpeKW: "EoJII>moro o6'I>e,nn:HeHH.fl" 
rrpe,nCTa.BJIJIIOT tIRCTO aKa,D;eMKtiecKRtt HHTepec. CorJUlCHO TeopeMe AneJII>K
BRCTa,ypaBHeHlUI peHOp.raJm38IUIOHHOH rpyrrrru qaKTR'leCKR paC~BIIJIJlllTC.fl 
Ha CHCTeyY YpaBHBHlrli, KOTOplle xapaKTepR3YllT no,nrpyrrrru 06~e,nmJJm11eii 
rpyrrnu. Ta.KMM o6pasoM, npHMBHHTeJII>HO K COBpeMeffilllM 3HeprR.flM TO'!HM 
cRMMeTprut (HaripHMep 5V(5) ) HapymaeTC.fl .no cm.meTpRR cooTBBTCTBYmtRX 
rro,nrpyrm.CJie,nOBaTeJll.HO,MOJIWO ~e.iraTl> BllBO,n o TOM,tITO B OCHOBe 60JIJ,
lllKHCTBalt,n;el H no,n;xo,noB K~o6'Le,IJ;RHemm B38llMO,neiiCTBml JIBJKaT 6a3HCHlle 
rpynrru U(f) , ,SU(.2) R SU(3) . AKTYaJII>HOCTI> pa6ow: orrpe,neJIJIBTC.fl 
HB06XO,D;HMOCTI>ll y6e,ItRTl,C.fl B rrp~RaJII,HOtt B03MOEHOCTR nocTpoemm 
06'!,e,nn:HeHHWC MO,ll;BJieil,He npOTRBOpe11B.!ItHX· COBpeMBHHHM 3KCil8pHMeHTaJU,
HllM .nrunmM,Ha 4lYH.naMBHTe U(t) , $U(2.) H 5U(3) rpynrr. 

f eo1..r.:;rJu~mll'Jii IDK~i:I'\i,' l 
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B pa6oTe HSy11amcH TeopeT.Ht:IeCKRe H SKcneplilMeHTB.Jll,Hlie BOSMCl.lltHO
CTll llWIBJI8HWI ~eKTOB O(n,e,IOmeHWI H HapymemtJI IJ;B8TOBOi! CHMMeTpHK 
B nponeccax QN--ex • v.¥-vX·. vH-PX . oK-o"X . 

e•e--..2,jet~ • e+e-_ h X . e+e--pj.,1- . 
OCHOBHa.Ji neJIL pa6oTH - Ha OCHOBe rumJIKSa r.ny60KOHeynpyrmc ~en

TOH-a,Jij)OBHliX nponecCOB, peaxrom e,+ €- aHH~ B 8,lij)OHH H B 
IDJOHH, a TaKllte HCMe,Il;OBaIDJ.fl Heynpyroro qioropo:autemm 4lOTOHa BWIC
HHTL,HaCKOJll,RO ne~osapJ'l;ltHaH RBapKOBaH MO,Il;e~ COBMeCTHMa C COBpeMeH
HHMK sxcnepHMeHTa.JWWMl'I ,Il;ammr.ra. Onpe,I1;eJIHTL OCHOBHHe S!ppeKTH .Hapy
meHKH nBeToBoil cHMMeTPHK B pm.ma.x '{f(f)•SU(.2)•SU(3) KaJIK6poBo~oii 
MO,Il;eJIH H yxasaTL HaK60Jiee nepcneKTJi!BHl,le·uyTH we axcnepmreHTBJI1,Horo 
HS~eHKH. 

HaytmaH HOBHSHa. B ,IUiccepTanKH pacc~TaHO 3Ha.11eime BernmIH 
HapymeHKH COOTHomeHM .Ka.n.nrum-Ipocca, Kalt B eN - • TSR H B .VH
HeynpyroM paccesmHK. Onpe,Il;eJieHa BeJUNmla, xapaxTepHSYJ)ll1aJl MO,Ita:pH
K8Iijm ~ -pacnpe,Il;e~eHKH BO B3alilMO,Il;eilcTBHK Hei!Tpa.1IDHWC TOKOB C 
HfMOHaMK. Bnepme paCCMOTpeHa BOSMOJmOCTL '06paSOBaHBf.[ rJIDOHHHX 

+ -CTPYA llpH Henocpe,Il;CTBeHHOii aHHHI'~ e e l3 rJmOHl:l. lwlBJieH 
S!ppeKT no,Il;aBJieHHH pJI,Ita napTOHHllX UO,Il;llpOneccoB, xapaxTepHHit WIil 
ocn.e~emmx MO,Il;e~ett, BI(JIB)11alllJlI[lt B ce6s CWil:iHoe Bsam.tO,Il;elcTBHe. On
pe,Il;e~eHa O~CTL npHMeHHMOCTH napTOHHOil M0,!1;8JIH llpH r.ny6oKOHeynpy
roM KOMIITOHOBCKOM pacceHHHK. 

IloCJie,zum:li pesy~TaT CnpaBeNIHB KaK WIil KXJ{, Tax H JtJIJl ocn.e.IUI
HeHHoif MO,Il;eJIH. Pac11eT o)./ - 'If X peaxnHH B MO,Il;eJIH MeKTpoCWII,
HWC BSa:RMO,Il;ei!cTBHil nOSBMWI HHTepnpeT:apOBaTL lilMemte:eCH sxcneplilMeH
TaJILHHe ,wunme. Hs axcnepHMeHTOB no npoBepxe K3Jl nOJI~eHo orpaa:e:-
11eHHe Ha l303MOltHHe SHa11eHHH TOKOBWC MaCC rJlllOHOB. Yxasaim axcnepH
MeHTH,HaH60Jiee KPRT~e .D;JIH BWIBJieHllil a~eKTPOMarHHTHliX sapJI,Il;OB 
KBaPltOB. IlpRBe,Il;eHH pac11eTHHe.rpaqimm, 8KCnepRMeHT8JILHaH.llpOBepxa 
KOTOpllX HBHTCH HaH60Jiee xoponmM TeCTOM Ha ne~osapH,ItHHe MO,Il;eJIH. 

IlprutTH11eCKaH neHHOCTL pa6om_. IloMe,Il;HRe SKCnepHMeHTaJILHHe ,Il;rut
HHe no HSMepemm fl = 6,./ 6T B r.ny601toHeynpyrHX nponeccax 
CB~eTeJILCTBYJ)T O q>ymmHOHBJI1,HOf SaBHClilMOCTH Be~ R, OT 
CKe!JnmroBoff nepeMeHHOI X • B STOA CBHSH n~eHHoe COOTHomeHHe, 
CBHSW38.lllllee q>YHKitHR pacnpe,Il;e~eHHH rJIDOHOB R KBaPKOB C Be~HHOff 
R {X) , MoxeT oitasaTLCH BeCLMa nOJiesHHM WIil q>KTHpOBaHH.11 q>yHKnHH 

pacnpe,Il;e~emm rJIDOHOB BHYTPH HYRJIOHOB llpH 60Jiee TO~OM KSM:epeHHH 
4>YmtnHOHBJI1,Hoil: saBHcm1ocTH R<x> • 

B CBHSH c TeM, 11TO ,Il;OI<B.Sa.Ha BOSMOZHOCTL o6paso:samm rJillOHHHX 
CTpyit C yr~om.tY pacnpe,Il;eJieHHell ""'~itlle , STOT 3qxp8KT MOZ8T 

611TL npoxoHTpOJIHpoBaH axcnepHMeBTaJILHO B pe~ e•e-- 2Jeb 
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npH ,Il;OCTaTO~O TO~OM HSMepeHHH BeJlH'iHilll B COOTHomeHHK 
d%_n-t+,1,cm'O • 

Pesy~LTSTll HCMe,Il;OBaHHH oH-oX UOSBOJmllT YTBep.llf,ItaTL, 
11TO qioTOHHOro. ny11Ka c SHeprzeit ~ 40 raB B np:mnome ,Il;OCTaTO~O, 
llT06li O,Il;BOSHallHO OTBeTHTL Ha Bonpoc, KaKOB a~eKTpH11eCKRA Sap.li,II; KBap
KOB, .D;JIH sToro Heo6xo,Il;lilMO ,Il;eTeKTHpOBSHHe BTOpH11HHX qioTOHOB c 

.K.1 ~ 3 raB. OT.1m11He npe,I1;cxasamrlt KXJ{ OT npe~cxasamd ocn.e,I1;HHeHHoit 
MO,Il;eJIH BO MHoro pas npeBOCXO,Il;HT ~OHHHe nonpaBitK H,. CJie,Il;OBa
Te~HO, MOXeT HBHTLCH pemaJJlltllM apryYeHTOM B n~ay O,Il;BOit HS Teopd. 
HaH6Mee xeMTe~Ho xSMepeHHe ~ d~(~2>-1'XV_a'-'6(e:z>-eX) , 

dXd'if 7 d.Xd'if 
r,Il;e Jl - HSOCKa.lI.HpHWI Mmll8HL, TaK Kalt B STOM c.n,y,1ae TeopeTJAeCKRA 
pesy~TaT npaKTH11eCKH He samxcHT OT IPYmtnHK pacnpe,Il;e~eHHII RBapxoB 
H rJIDOHOB. 3To CBHSSHO C iieM, 11TO B onpe,Il;eJieHHoit O~CTH npm.1eHm10CTll 
napTOHHOit MO,Il;eJIH / o.G ~ X ~ 0,8 I qia.KTH11eCKH R0c)=con5t • 
OTMeTlDI, llTO yxasamme SHeprHH 41C>TOHHOr~ ny1!Ka B HaCTOH11tee BpeW! 
yze ,Il;OCTYIIHH axcneplilM8HTMLHO. 

Aµpo6BllllS pa6om. OCHOBHHe 1118Tep:Ha.ml ,IUICCepTanu:H ,Il;ORJfBJWBBJIHCL 
.Ha ceMHHapax ~ O.IDilf, a Truate Ha cecCWDt Off~ AH CCCP B 

1980-1981 r.r. 

!Iy6.JIWRamm, llo MaTepJmJIBM ,IUICCepTanu:H ony6JIHKOBaHO mecn II8-
11aTHill pa6oT. 

ocn.eM pa6om. J(J!ccepTanu:H ,COCTOKT HS BBe,Il;eHHH, ll8Tlipex rJI.aB H 
S8RJI1l11emm. J(J!ccepTanim C0,!1;8:pzllT 108 CTPaHHn IIe'llaTHOro TeKCTa, B 
Bel HMeeTCH 8 pHcymtoB. Cxmqolt JIHTepaTypli HaC~TllBaeT 81 HallMeHOBa
HHe. 

COJI8psaHH8 pa6oTH_. Bo BBe,Il;eHHK Cq>OJwy"JIHp0138Hl,I ne.m, H OCHOBHHe 
~11]1 )UICCepTanKOHHOI pa.6ora. IlpHB8,Il;8HO KpaTK08 JIMOzeHHe peSJJII,
TaTOB ll HB.1IpaB1leHHI paSBHTllJI ocn.e,IUIHeH!WX K8JDl6poB01Ullll IIO,Il;eJiel • 

B nepBOI rJiaBe npHBe,Il;eHa CXeKa llOCTpoemm ocn.e,IUIH8HHOI ItaJIH6-
poB011HO:ll MO,Il;eJIJt U(1)•SV,,W•SU(3) co cnoHTSHHO HapymeHHol ~
TOBOI CDOleTpHel. Bee rJillOHH 118.CCHBHli. Teopl!li 410.IIIY~YeTCH .D;JlH 

CJie,I1;1D11HX ltBapJtOBWC H ~enTOHHliX yYJII,THllJleTOB 

0 ; _ (u., u, u.,) 
'•11, - dr dt cl1 

0 i. i ( c,.. C's- c,) 
YaPJ= S,. S2 S1 ' 

f =(1') 
a(I) e-
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i - ( tr t ~ te) ' 
. ~a(J,- It" lj !1 

Ra~3, = (:r>, 
l= I,2,3 mmexc UBeTa, a ;=-I,2 - mmexc apoMa.Ta. 

Borrpoc UBBTOBQH Cm.lM0Tp.m pewaeTCJI B aaBRCI!MOCTH OT Bl,[60pa KBapKo
BOH MO,IJ;eJm ,It1Ill .Iij)06Ho3apH,JUiott MO,IJ;eJIR 

Qi=.( 2
/3 .2/3' 

213) 
_Cl. -1/3 -½ -,½ t 

OHa SIBJI.f!0TCJI TOtnlOH, a B c.,zy-qae ~0JI03apH,JUIOit MO,IJ;0JIB, rrpe,IVIOllteHHOil 
EoroJIJ060BHM, CTPYMIDICKID4, Tamce.IDI.Itse H H03aBliCHMO Xa.HoM H HaM6y, 

Q" = ( i 1. 0) 
0 -1 • 

- HapymeHHOH aJieKTpOMal'HHTHHM B3aRMO,IJ;e~CTBH0M. 
)J.1m: KBapKOBWC apOMa.TOB HCllOJII,3,YJOTCSI CJie~DII!R0 sap.lU{OBl,10 CTPYKTypu: 

u ( Qf , Q,. , o. ) 
d ( Q1-1 , Q,.-1, Q3 -1) . 
s ( Ql.-1) 02-.1' QJ-1) 

. C ( Qt, Q2 ,()3). 
Tax KaK rrpH RJraCCH~~ 8JI0M0HTapHWC ':lac~ CYJ!l0CTBeHHO H~ITOJII,-
3Y0TCSI mio6Hoe 3Ha':Ieyne ycpe,IUieHHoro no IU3eTy saPJU{a KBapKOB, TO 
He06XO,IJ;llMO YCJIOBHe .~ (), = 2. \lioPMJJWPOBRB. JiarprumiaHa ~ac':IeT 
KoHKpeTHWC nponeccoB•hpoBe,IJ;eHU 6es xomtpeTH3runnI ~CJieHHWC-3Ha':Ie
mtii sap.lU{oB. 

CYJ!10CTB0HHUM H0,IJ;OCTaTKOM Teopm,; SIBJISI0TCSI HYJ!b3ap.lU{OB00 IlOBe,IJ;e
HH0 .KOHCTaHT CaMO,IJ;eilCTBRSI XRrrCOBCRRX llOJieii, K TOMY J:e rrpon3BOJI 
B B1,16ope XHITCOBCKOro C0KTOpa 3Ha~TeJII,HO OCJia6JrSieT rrpe,D;CKa3aTeJ!b
H,YlO cnoco6HocT1> 061,e,rumeHHoff MO,IJ;eJIR. 

Bo BTOpott rJiaBe 8llaJm3HPYIOTCSI CBOilcTBa mmapHaHTBHX 3ap.lU{OB 
o~e'ARHeHHOH MO,IJ;0Jill. PaCCMOTpeim ,IJ;amme no e+ e- - rumm:'~ 

B JA+/-r rrpn 60JII,WRX ( /if'» I I'aB) a MaJlllX ( ifi2« I I'aB) nepe
,IJ;alilIHX 4-llMITYJI1>cax, a TaKlite npH f,j2 e:: m8 (m8 ;_ Macca rJIIJOHa), 
T.e. B pe30HaHCHOil o6Jiacrn, Bll'UICJI8H BJIOMBJII,HUR Ma.I'HHTimtt MOM8HT 
MlOOHa. C,IJ;eJiaH Bl,IBO,IJ;, ':ITO 0~8'ARH8HHaSI MO,IJ;0JII, H_e npOT~ope':IHT 
HM0Dll!BMCJl BKCnepHM8HTaJII,HUM ,lJ;aHHliM no 8JI0KTPOMaI'HHTHUM B3aRMO-
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,IJ;eilCTBR.llM JIRmI, B TOM CJIYllae , KOr,IJ;a TOKOBUe Maccu r JIIOOHOB A < 111<; ~ 
0,3 + 0,4 raB, r,IJ;e A - MacmTa6Jruii qia.KTop, onpe,D;eJI1IeMUli axcnepn-

MeHTaJII,HO ( A2 ~ o, I raB). . ... 
CYJ!18CTB0HHOii ':IepToii a!IaJm3a pe~ rJiy60KOHeyrrpyroro JI0llTOH-

8,lij)OHHOrO paccesmRSI, npoBe,IJ;eHHoro B rJiaBe Ill, SIBJIReTCSI TOT qia.KT, 
'qTQ 061,e,rumeHHM Teoprur IT03BOJIJI8T rrpOKOHTPOJIHPOBaTI, axcnepllM0HTWII,
HO pOJU, napTOHOB :ital!,ItOrO copTa B ,IJ;HHaMmte H,YKJIOHa, 8TO o6yCJIOBJI8HO 
HaJIR1meM aJieKTp:Htlecxruc sap.lU{OB y rJIJOoHOB. B paMKaX npe,IJ;ITOJIOlteHRSI, 
':ITO Be~a .ft= 6~;u,nst, pacc':IHTaHo ee 3Ha':IeHHe B pe~ 
e#- eX H )I#- >I)( , KOTopoe HeITJioxo corJiacyeTCf.I c axcne

pm.1eHTaJI1>HHMH ,IJ;aHHliMll B 06JiaCTH ll3MeHeHiiir X _ OT 0;4 ,Ito 0,8. 
B CJiy':Iae MaJIUX X ~ 0, I + O, 5 sxcnepI!MeHT no H3Mepemm ~y:urunin 
xopomo corJiacyeTcSI c neJiosapSI,IJ;Hott TeopHeii, eCJIH rJIJOOHHHe ~YHKnllll 

. . . 

pac~feJieHIDI ~ (H,) /x , a KBapKo:aue ~Y:mt.tum pacnpe.zteJieHM . 
~(t-X~fi' • Jl?JISI mmyJI1,ca a.Iij)OHa, nepeHOCHMall KBapKa.M~, onpe.zteJieH
HB.ll R3 He3aBHCHMHX HsMepeHllii eH R )/;11' (sapmxemru:e TORR') -
pacceSIHrur,corJiacyeTCSI c xopomei TO'lliOCTl>D. Onpe,D;eJieHa CB/181> MeJ!,lzy 
npo-roHHoii RP · ,. H HeiiTpoHHoii .R11 BeJIH'l:imru.m (fll'/R, = o,ss±o,os). 

' ' ~ . 
Pac':IeT rrponeccoB C Y':IaCTlieM HeilTpaJ!bHUX H8HTP:lllilIHX T?KOB C Y'l:8TOM , 
B38HMb,ItettcTBM C rJIJOOHHHM MOpeM npHBO,ItHT K ,IJ;OllOJIHHT8JII,HOMY BRJia..nY .. 
B ~ -pacrrpe,IJ;eJie1IH_:3 ~ KOTOpuii_ onpe,IteJISieTCSI BeJIH'IHHOii 

11td (d6:: de5J'"j/ ~~.II :::::-Qooa 
_C;-Sdg. ci~ dy J/~=t G ... 

B ocHoBe MHornx pesyJII,TaToB Jie.llmT · cooiicTBO ycpe,IUiemm sJieKTp:HtleCKHX 
sap.lU{OB KBaPKOB no·nBeTaM apoMa.TOB npH ,IJ;OCTaTotmo 60JI1>mruc ·sHa':Ie
lUIJIX nepe,IJ;aHHoro 4-HMITYJ!bca. 

B n.3 TP0Tl>eii rJiaBU RCCJie,noBaHa peaxnrur 'oll- oX · . B3am40-
.nettCTBlle C nBeTlillM cpoTOHOM rrpHBO,ItHT K rrpoSIBJieHlID llCTHHHOro (·Heyc
pe,ItHeHHoro ·ITO ItBSTY) 3ap.lU{a KBapKOB. lleTKO orrpe,D;eJieHa o6JiaCTl>' npH
M8HHMOCTH napTOHHOii 1'.10,Ite.'Ill ~ ,KOMITTO~OBCKOI'O paccesmrur. OTmHSI' 
rrpe,IJ;CKa.3amtll: o~e,rumeHHoii MO,IteJIH OT KX.l{ HJIJllOCTPHPYlDTCSI rpaq,mta.M.R. 
Iloxasruio, . ':ITO cynteCTBYllllUie ,IJ;aHHile JIY'l:We cornacyioTcSI c ne.n:osapH,JUioit 1 

MO,It8J!blD ,':IeM C KX.l{. . . . . 
+ -' Ilpmmmma.m,Ho HOBJie ajl:peKTH. rrpoSlllJJ.l!lDlltleCSI B pea.xwm e e 

a.mmrRJIJD:tim, w :e:. B r.11y60KoneyrrpyroM pacceSIHRH, onpe,IJ;eJieHU pOJil>ID 
Sa.p!lltemwx rJIIIOHOB. PaC'l:8Tli, npHBe,IteHHUe B rJiaBe IY, CBH,IteTeJ!bCTBY
M. ·o B03M~ZHOCTH o6pasoBaIIrur 8,lij)OlllllIX CTPYii c. yrJiomm pacrrpe.zteJie
HKeM .:-. ~hi.20 , .':!To neJIHKoM c:BHsaHo c Heno<?pe,IJ;CTBeHHoi! e+e- - 8.HHH

rHJIJtrOieii B r,!ll)O-ln.t• 0,ItHaKo, yrJioBOe pacrrpe.zteJieHHe CTPYii B RX o6~eii 
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CTaTHCTmte HCKalltaeTCJI He3Ha'IlITeJll,HO ( Ija O,I - 0,2 IIO cpaBHeHmo c 
KX,IO. B n. 4 i:reTBepTo:li rJiaBH H n. 4 TPOTI>e:li rJiaBH yxa:38HO Ha cne~
qliI'iecKH:li MeX8HH3M IlO,l\aBJieHIDI KBapitOBHX Pa3BeTBJieHH:li rJIIDOmrux JIHHHli 
B napTomrux IIO.l\IIPO~eccax Ra.It e+e-~. Trut H JieIITOH-8,Iij)OH
Horo paccemnm. IIepetriICJieHHHe mmie pe3yJII,TaTH npncyntH TOJll,JtO 061>e.11H
HemrnM MO,l\eJilIM H He llMOJOT 8HaJiora B KX.U. 

B 38K7IJO"IeHHH pa6oTH ~eHTHpyeTCH BHRMaHHe Ha cne~ipRi:recKIDC 
npe,l\CR83aHRIIX o6~e.ni!HeHHOli Teop:im, ,l\OCTYIIHHX .It,7III 3KCIIepHMeHTaJll,HO:lt 
npoBepKll B 6JIIDKa.liIIIRe ro.IUI. 

OcHOBHHe pe3yJII,TaTH pa6oTH 

I• Cqx:>pMyJIHpOBaHa MO,l\OJll, 3JieKTJ)OMarHHTHUX, CJia6mc H Clt7Il,HHX· 
B3am/lO,l\e:ltcTBilli 6e3 KOHKpeTH3~ 8JIOKT!)Mecrurx 3a!)JmOB KBapKOB. IlpH 
CT!)eWieHHH Mace rJIJOOHOB K HYJIIO TeOpRII pacmeWIIIeTCJI Ha KX.U H MO,l\eJIJ, 
CaJiaMa-Ba:ltH6epra. 

2. IlOJIY"IeHo :itKCTROe OI'paHH"IOHHe Ha 3Hai:reHJle TOROBIDC MaCC rJIIOO~ 
HOB m& c: 0,3 + 0,4 raB. 3TO OI'paHH"IOHHe CJie,IJ,yeT H3 paci:reTa aHOMalll,
Horo MarHHTHoro MOMeHTa MIOOHa H H3 paci:reTa npo~ecca e+e- -ammrHJIR:-

1 "I a · t "I . m" ~ B MIOOHU IIpH nepe,l\aHHIDC 4-JlMilYJII,Cax 4J » ms , 4J << s . 

H B o6JiaCTH l'f,"I ~ m: c noCJie.n;yIO!!UlM cpaBHeHHeM c aKcnepRMeH-
TaJll,IrnMH ,l\8.HHilMll. KpoMe Toro. y-<rreHO' "ITO MaCmTa6lill:lt qiaKTOp .IL 
.110J11KeH 6un Mem,me m: 

3. B PaMKax 06'.be.l\HHOHIIO:ii MO,l\MH paCC'IlITaHH pe~ B3aHMO
.l\9MCTBIDI 3ap.IDKe1IllllX ll HeMT!)aJII,HHX HOHT!)IDIHIDC TOROB C HyKJ!OHaMH. 
TIOR83aHO, "ITO 8(1Xll8KTH o6~e.l\HHeHRII He3Ha'IlITeJll,HQ HSMeHSIJOT BeJIH'IlIHY 
yrJia BaiiH6epra ( Ha BeJIH"IllHY 0,02 ) • IlOJIY"IeHa MO.l\H~ 'J -
pacnpe,l\eJieHIDI B He:ltTPHHHIDC pe~. o6yCJioBJieHHM B3aHMO.lleitcTBHeM 
c rJIJOOHHHM MopeM. HapymeHHe cooTHomemm KaJ!JraHa-Ipocca B He:liT!)HH
HHX npo~eccax He3Ha'IlITOJl1,HO .R, ~O,OI - 0,02·. 

4. PaCC'IlITaHH napaMOTPH HapymeHIDI IU30TOBOii CllMMeTpHH B npo~ec
ca:x: e# -paccesmmr. ,Il.7m BElJ:IH'OOIH R. = 6"/6r IIOJIY"IeHo CJie,IJ,yIOmee 
cooTHome1me R= j) {C{X)+C11'fiJ..f'l,,tlJ+IJ-r!J , ItOTopoe MollteT 6un nc-

12 • 1t ,. . 

IIOJII,30BaHo .It,7III qiHTHJ)OBruma: rmoomrux ~ pacnpe.11eJieHIDI 
(3)=LfJ/'-j(zQ,)") • B npe.I1IIoJIOJ1teHIDI, "ITO npH x E (0,4 ;,. o,s ), 
Be.mrcnma R -KOHCTaHTa,q>a.KTH"Iecroi Bll"IHCJieHo ornomeHHe llp/fl • 

5. PacCMOTP9Ha e+e- -~ B a,Iq)()Hll, IIOKa38HO, "IT,; B 
o6JiaCTH v ,,•'<'t TuB Be.imtmHa R=&re•e➔'!'&te•e-..,,.~-,-2,I,npHf7>~ThB 

R ~3,6. Yi:reT XHrrCoBCKIDC 6o30HOB noBimiaeT aHai:reHHe fl. Ha I/2. 
B IIpOH3BOJll,HOM IIOJ)JmKO TeOpmI B03MYII!eHIDI ,l\OKa3aHO IlO,l\aBJieHHe xapaK'."" 
TepHHX .It,7III o6~e.l\HHOHHO:lt MO,l\eJIH napTOHHHX IIO,lOlpO~eCCOB. 

6. PacC"Il!TaH npo~ecc rJIY601t0aeynpyroro qx>TOJ)OJI.Itemm qoToHa. 
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IlOKa3aHO, "ITO npe,l\CKa3aHIDI JGCJl OTJIH"IaIDTC.!I OT 3KCIIepRMeHTaJII,HHX ,l\aH
HHX Ha IIOP.!I.l\OK, B TO BpeM/I Ra.It ~eJI03aP.!I.l\HM MO,l(eJIJ, corJiacyeTCJI C 
H3MepeHIDIMH BllOJIHe y.I(OBJIOTBOPHTeJIJ,HO. 

IlpoBe.I(eHHOS llCCJie.I(OBaIIHe Il03BOJIJieT YTBOp;:t,ll;aTl>,"ITO o6~e.l\HHeHHaJI 
MO,l\eJll, OllilCHBaeT WHpOKilli Kpyr HMO!Om:IIXCJI 3KCIIepl!MOHTaJII,HHX .llaHHHX 
He xyJKe. '!OM KX.U H MO.I(eJIJ, CaJiaMa-Bai1:H6epra. CJie,l\oBaTOJII,HO' .110 CMX 
nop He.711,3JI ,l\aTL O.I(H03Ha'!Horo OTBeTa.Ha BOIIpOC:KaKQB HCTHHHH:ii 
aJieKT!)MeCKmi 3apJI.11 KBapKOB? 0.I(HrutO H3MepeHRII IIpOTOH-IIpOTOHlillX 
pe~ C BIDCO,l\OM peaJII,HHX qx)TOHOB,IIpOBOMlllil9CJI B l(EPHe, a TaIOKe 
perHCTp~ a,Iij)OHHHX CT!)y:ii IIpll .l\BYJCqx)TOHHOfi aHHHrlIJIIIIJ;lnI rpynno:li 
PLUTO Ha PETRR II03BOJIJIT B 6JIRl!tai1:mHe I'O.IUI npoSICHRTl> azy npoel-

JieMY. 
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