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UeJII, pa60TH. UeJII,D HacTo.mnel .llHCCePTanmi: HBJIIIeTCH RccJie,D;oBami:e 

8CmmTOTJit118CltOI'O IlOB8,D;8Hll'.H ce~em rJIY6oROH8Ynpyrll'.X R mntJIR)3RBHHX 

nponeccoB npir 6onumx nonepe~HHX HMnyncax B paMRaX RBaHTOBOI xpoMO

,Il;IUIID,llmil H Ha OCHOB8 COCTSBHOI CTpyltTypH a.npoHOB. 

ARTyaJI!,HOCT!, npo6JieMH. ,IlOCTlll'lJYTW K HaCTO.IDll8MY BpeMeHH nporpecc 

B noHHMamm CTpyltTYPH 3JieMeHTapHHX ~aCTRn CM38H C R3~8HH8M nponec

COB CTOJllCHOB8Hll'.H ~aCTHn IlPJ[ BHCOKHX 3H8prll'.HX R 60JIJ,llll'IX nepe.tr,aHHHX 

HMnyncax. 
Brumelmml maroM Ha nyTR TeopeTH~ecKOro H sRcnepm1eHTSJIE,Horo He -

CJI8,D;OBal!ll'.H CTpyltTYPH 3JieMeHTapHHX ~aCTRU H lll'lHaMHial Cll'.JIDHHX B38J'IMO

,D;elcTBd HB:ll'.JICH BH,D;Bll'.HJTHI R pa3BHTHI A.A.IoryHOBllM C COTpymnntaMl'I 

npllBUJl[IIJiaJil,HO HOBH! - Hl!RJID3HBHHH IlO,D;XO,D; B T80PJ[ll MHOX8CTB8HHOI'O 

poX.D;el!ll'.H ~acTRU, llOJIODBlIIHI Ha~aJIO HOBOMY Hanp8.BJI8HHD B ~3mte BHCO

DX 3H8prllo 
HMeHHo IlplI HS~emm HHKJlll3HBlmX nponeccoB 6HJIJI 06Hapylt8HH CBOI

CTBa MaCIDTadHOI RHBapliaHTHOCTH llp![ BHCORBX SH8prHHX (H~B:3, CepnyxoB), 

Hal,D;eHO Iijl!D408 llO.IJ.TB8pX,J,;8HHe HaJ!ll'IIDi TO~e~HOil0,D;06HOH KBSpKOBOH CTpylt

TypH ~aCTHn (CJIAK, CTsHi_pop,D;) l1I T .n. 

TeopeT1A8CKOe HCCJI8,D;OBaHH8 STHX HBJiem Ha 6ase IlplIHnHllOB JIO

KaJThHOI RBaHTOBOI T80pHH IlOJiiI llpl!B8JIO K B03HmtHOB8JD[I) llOHHT~ aBTO

MO,D;eJThHHX acHMIITOTl'llt (B.A.MaTBeeB, P.M.Mypa.mm, A.H.TaBXeD,D;se), nos

BOJIJDJDnDC, RCXO,!Ut ll'.3 3aKOHOB ~H3H~ecKoro Il0,D;06HH H aHaJil'l'.38 pasMepHO

CTel, yCTaHOBHT!, xapaRTep acHMJITOTR~ecKOro llOBe,D;eHHH 8.MnJIIITy,D; R <pOpM

~aRTOJ)OB a.npoHoB. B pa6oTax H.H.EoroJID6oBS, B.C.B.nalll'lMHpOBS, A.H.TaB

xeJIH.1tse,6HJIJ1 Hal.JteHH ,D;OCTSTO~HHe, a B onpe,D;8JI8HHHX CJIY'JSHX l1I Heo6xo

lll'lM!l8 YCJIOBHH cymecTBOBSHHH aBTOMO,D;eJThHHX SCIIIMllTOTl'llt B KBSHTOBOit Teo

pHH IlOJiiI. liaBSH TeopeTJA8CKYJl OCHOBY .IlJifI IlOHll'.MaHHSI HaH60JI88 0611!HX, 

MO,D;8JIDHO-H838BHCHM!lX ~ePT MaCIDTa6HHX 3aKOHOM8pHOCTe!, ll0,D;06HHI acm.m

TOTR~ecKRtt llO,D;XO,D; He MOXeT, 8CT8CTB8HHO, npeTeH,D;OBST!, Ha BHHCHeHll'.e 

KOHKpeTHOro BH.tr.a xapaRT8JllI3YDll!HX SBTOMO,D;eJThHYJ) aCHMilTOTHKy ~nd 
6espa3M8pl!HX (MacIDTa6HO-HHBapHSHTHHX) OTHOmem ImH8MaTR~ecKHX nepe-

118HHHX, ROTOPHI onpe,D;eJiileTCH .D;HHSMl'IKOI B38J'IMO,D;effcTBHH. ,IlonOJIHHT8Jll,Hafi 

i!H<pOpMa.UM, ll03BOJIJIIXIl8JI yCTaHOBRT!. BH,D; STHX ~yHKrtHI, MOX8T 6HT!. Haff

~eHa ZCXO,!Ut HS coo6paxeHHI O COCTSBHOI RBapXOBOff npirpo,D;e a,D;J)OHOB. 

Ilpe.IJ;MeTOM HSCTO.mneff .ltHCC8PT8nHH HBJIIIeTCH HCCJI8,D;OBSHll'.8 .D;HHaMl'IIm 

npo~eCCOB, llJ)OHCXO,ll,lllllll IlpH 6onumx llH8prHHX H nepe.u.a~ax ll'.MllYJThCS. 

3TH nponeccH 06'1,8.In'IHHDT ,D;OBOJIDHO llll1lpoKHI xpyr HBJI8W, OT rJIY6oKO

Heynpyroro JI8UTOH-S,lij)OHHOro pacceHHHH III e+ e- -SHinII'1'L11'Jll ,D;O o6-

pa30BSHHH 110.CCHBHHX JiellTOHHHX nap, IJillIMHX JI8llTOHOB, <p()TOHOB, 8,lij)OHOB 

H CTpyi\ B a.npommx CTOJIKHOBeHHHX C 60JI!.IIIJlllit nonepe"IBIDIH RMllYJI!.caD. 

IlocJie axcneplIMeHTOB I972 ro.u.a Ha BCTpe,nrax ~ B UEPHe, r.1te 

001tCJ!!''' ' 'r ".'¥ff'JT I 
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Ha6JIRJ.JJ.a.7IHCI, aHOMaJII,HO 6om,mze C8'1J8HIDI npou;ecca pp -- 'ff O .,. X, 

o6pa30BaHlle '!JaCTJ/Iu; C 60JII,llll'I:Mli PT I!plIBJI8Ka8T npHCTaJII,HOe BHRMaIDie. 

Cefi-qac yxe HaKOM8HO 6om,moe ROJnfCl8CTBO 3RCnepID1!8HTam,Hl1X 

.JJ.aHHHX, nO;nTB8PJK.nalDillllX 3aKOH Me,n;xeHHoro CTeneHHoro y6'1l13aHRff HHICJIX>-

3J/IBHI1X H aKcKJIRJ3HBHHX ce'!JeHHfi IIPR 6om,mzx nonepe'IJHI1x m.mym,cax. 

KBapK-llaPTOHHM J/IHTepnpeTau;IDI 3TJ/IX HBJiemtll 0Ka3ID38.8TCH Yll8 

He~OCTaTO'IJHOfi ~ OilliCaHIDI 6oJiee ~eTaJII,HH5'E'cBOfiCTB B3aJIMO~eilCTBM 

a~HOB Ha ManHX paCCTOHHIDIX. C-rrn:TM, 'IJTO xapaRT6PHI16 ~ 3Trut: 

B3aHMO~eilcT.BJ/Ill npocTpaHCTB6HHO-BpeMeHHHe HHTep~ HaMHOro M8HI>me 

aqxpeKTJ/IBHIDC pa3M8p0B a~HOB (pa3MepoB o6naCTJ/I y~epimmrsr RBapltOB), 

MOll!IIO Ha~6HTI,CH CB8CTJ/I J/I3y-qeime HaJII60Jiee cymeCTB6HHHX oco6eHHOCTeil 

npou;eccoB c 6om,mJ1IMH nonepe"tJlruMJII m.mym,caMJII R aHaJmay aJieMeHTapHHx 

peaRD;J/Ifi B38J/IMO~eilcTBJ/IH RBapROB J/I rJillOHOB Ha ManHX paccTommmc. 

TeopeTR'!JecKofi 6aaoil ~ 6oxee r.ny6oKOro llOHJIIMaHJ/IH aTJIIX HEnemm 

CJIYlmT KBaHTOBM xpoMO,IJ;KHaMJIIRa (KXJl). B KXJl HaM8TMCH HOBJra nomco~ 

K PJUJY aKTyaJII,HHX npo6JieM. Oco611il J/IHTepec B CM3J/I C nocJie,lllmMK 3RC

ll6pIDi!6HTaMR npno6pem npo6JieMa CT6ll8HHI1X aBTOM0~6JII,HJ1X aCJ/IMllTOTJ/IR 

ce-qeHJIIil r.ny60K0Heynpyr11IX 11 HHRJm3JIIBHHX peaRnaii. 

B paMKaX pa3BJIITOfi B KXJl TeOpJIIJII B03My1116mtli.cTa.no B03MOlltHHM OilJII

CaHJ/Ie npou;eccOB B3al'!MO~eficTBM RBapROB J/I rJIIDOHOB B peaRD;J/IHX 3JieRT

poH-ll03HTp0HHOil aHHJIII'HJJffi:t J/I r.ny60KOHeynpyroro JI6llTOH-a.npoHHoro 

paccemmJI. O~RO paccMOTpeHlte COOTB6TCTB1EJillllX aa.u.a-q B a~H-a~H

HHX coy,u.apeHHHX C 60JII,lllJIIMI{ nepe,u.a-qa.MI'[ mmym,ca CT8.JIRHBa6TCH C ~OM 

npo6JI6M. B '!JaCTHOCTJII, Tpe6yeT BHHCHeHIDI xapaRTep acJIIMIITOTmm: ce-qeHJl!il 

o6pa30BaimJJ a~HOB lI CTpyfi B STJ/IX peaRD;JIIHX, J/IX CM3I, C HEnemteM Ha

pymeHM CRefiJIHHra B r.ny60KOHeynpyr11IX JienTOH-a.npoHHHx npou;eccax J/I ;np. 

HafiHaH HOBJ/I3Ha. Pa3BJIIT M6TO~ RBapitOBOro C'!JeTa B·Teopim r.ny6o

ROH6yTipyr11IX J1I J/IHRJm3HBHHX peaKD;rui npn 6oJIIillmX nepe.u.amrux m.mym,cax. 

MeTo~ OCHOBaH Ha npe~CT8.BJI8HmlI O COCT8BHOi CTPYRType a.npoHOB J/I 

RBaHTOBO:ii xp0MO.llllliaMJIIRe. 

BnepB11e npe,nJIOlltBHO COOTHOme:ime no~o6M ~ ll0.nyJ/IHltJID3RBHl1X 

peaICIUdi, Ha OCHOBe ROToporo npe~CRa38Im HOBHe MaCIIIT86Hlle 38KOHOMep- '· 

HOCTJ/I B llOBe~eHltJII llO.nyJIIHRJill3J/IBHHX C6'1J6Hltli J/I aCCOD;li!aTJ/IBHHX cpe~ 

MHOllt6CTB6HHOCTe:ii. 

BnepBue·$PMYnlip0BaHI1 llpaBJ/IJIB. RBapROBOro C'IJ6Ta aHOMaJIE,m,x pas

M6PHOCTei B KI.It, onpe~eJimOll!Re JIOrapRq):MH'IJ6CRRe nonpaBRil K TO'IJ6'1JHO

no~o6mm cTeneHHHM acmmTOTHRaM ce-qemm npou;eccoB c 6o.1Il,JDKMJll nepe

,u.a-qawr mmym,ca. 

Il:paKTJII'IJ6CKM II6HHOCTI,. MeTO~ J/I OpllI'mmm,Hlle peaym,TaTH, ll:3JIO

llt8HHHe B ;JtlICCBPTa~. Hall1JlJ/I llll'Ip0KOe IIpIDi!6H8HJII6 llpn J/I3y-qemm CTPYRTY-
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PH a~HOB Ha MaJillX paccTOJDDMX. TaR, murpHMep, llp6,nJIOll8HlJaJI ipoprq

m ~ aqxpeKTHBHWC cTeneHeii y6u:eamur ce-qeHJIIil a~HHHX coy,u.apeliltil 

n aqxp y:&6 H80.)],ll0RpaTHO HCnOJil,30BamCI, BO MHOrJ/IX l'ICCJI6~0B8.HrulX, B 

TOM 'IJHCJie aRcnepm&emam,ma. 

IlpBK8H8Hlt8 MeTO.JJ.a RBapROBOro C'!JeTa aHOMaJII,HJ1X pa3MepHOCTeil B 

CJiy'!Jae cmrrJieTHHX no rpynne apouaToB ipymtu;mi pacnpe~eJieHHH no3BOJIH

eT y-qecT1, Bee Bos110mme llaPTOHHHe no.zmponeccu B a~HmlX coy.u.apeHH

HX. OTM8TD TaKlle peaym,TaTH no BH'IJHCJiemm 3TaJIOHHHX ce-qem ll8CT

ROI'O JXiCCeHHHH napTOHOB B KI.It co CRaJISipHHMil RBapltaMH J/I cynepcHMMeT

pn,mol KX.ll. 
HA 8AimTY BWI,IWAID'CH CJIE,ILYDIME IIOJIO!EHIDI: 

I. B paMRaX npe~cTaBJiem O COCTSBHOil CTpyRType a~HOB npe~

JIOllt8H J/I pasBHT nomco~ R Ray-qeHRm aBTOMO~enHoro noBe~eHHH ce'!JeHHI 

HmtJDDSHBHHX l'I llO.nyJ/IHKJIIISHBHHX npou;eCCOB C 60JII,llll'IM111 ll0ll8p8'1JHHMI! llM-

nyncaMH. . 

~- CqloPMYJIJIIp0BaH lt o6ocHOB8H M6TO~ RBapROBOro C'!JeTa HHICJill3JIIB

HHX ce-qem npoRsBonma xecTR111x nponeccoB B a~HHHx coy.u.apemmx. 

3. Ha OCHOBe llpaBJIIJI RBapltOBOro C'!JeTa aHOMB.JlI,HHX pa3M8PHOCTel 

B KXll (BRJill'tJM CllOHTaHHO-HapymeHHH8 l'I·cynepc:HMMeTpJII'tJHH6 B8pCD KXJl) 

noJiy-qeHo pemeHHe npo6JieMH "PT-4" B a~HHHX coy.u.apeHHHX. . 

Co,yepllalDle pa6oTu. ,Ib!ccepTau;rui: cocTOHT H3 BBe~eHHH, mecu: rmB, 

3aRJIITll6HJIIH J/I llpHJIOlleHHH, co~epnT 259 CTpaHHu; MallllllHOlll'ICHOro TeRCTa, 

IO Ta6.imn, 36 pHcyHKOB, 6H6JIJ1Iorpaipl!m R3 2I9 Hal'IM8HOB8HHA. 

Bo BBenem c~emn o6aop coBpeMeHHoro cocTomIHJI npencTaBJieHHI 

0 CTpyRType a~HOB B paMKaX RB8plt-ll8pTOHHOil MO~eJDI H KXJ].. ,lr,aeTCH 

xpe.TRKI nepe'IJ6HI, OCHOBHHX BOllpoCOB, 38Tp0HYTUX B ;JtlICCepTa~. 

H3y,I8BJIJ) KBaHTOBOxp0MO;JtlIH8MH'IJ6CltHX aqxpeKTOB Ha OCHOB8 Tpell/lep

HHX KB83lillOT8H~HllX YJXiBHBHJl!I (Logunov A.A., Tavkhelidze A.II,. 

Nuovo Cim., 1963, v.29, p.)80) llOCBSDIIBHa I rJiaBa ;JtlICC6pTau;Bl!. B 

Hel, B 1JSCTHOCTH, ll0Ka38HO, Kalt B paMKaX Tp6D48PHOI q>OpMYJmpOBKII[ 

RBaBTOBOI TeOpml llOJIH COCTSBHHX CHCTeM 6HJIO noJiy-qeHo o6~ee HHTerpam,

HOe npe~CTaBJieHHe ~ JIHltJil)SHBHHX pacnpe~exem, aaBHcst111ee cymecT

BeHHHII O6}Xi3O11 OT CBO!CTB BOJIHOBHX IJ)yHRJ..td RBapltOB R .Jn!4XI>epeJm11aJII,

HllX ce-qeHJ!I ll BSaJlllO~ettcTBHH. 

lLrul npon;eccOB o6JXiSOBaHM a~HOB c 6om.mmm PT B q>OJ)MaJIHSMe 

HyJIJ:r-IIJIOCl'tOCTH 9TOT nomco~ .JJ.aeT B03MOlEHOCTI, oneHHTI, OTHOCJ/IT8.lll>Byll 

BaltllOCTI, paSJmllBHX IIpR6Jmllt8Hml B KB8pK-napTOHHOi1 Kal)TJIIH8 

BSaKMO~elcTBHH H llOJIY'IJHTI, RHKJill3HBHll8 pacnpe~exeHHH ,ltJill O.)].llO'IJ8CTH'IJ

HOro H Om!O- H nyxcTpyilHoro o6paSOB8HltH IIpll[ 60JII,11ll{X Pr B BHCORO

aHepreTJA6Cl'CHX JI8llTOH-a~HHHX H a.np0H-a~HHHX coy,lUlpeHHHX. 

IlpHMeHeBJie npzHu;Jma aBTOMO~enHoCTH .ttJill aJieK'l'pollaI'lDITHHX ipopM-

3 



qiaKTOp0B 1'I )l;l!~epeHitl'!aJII,HUX ce~eHRll 9RCKJJJ)SRBHOro paccemma: a,IIJ)OHOB 

npRBO)l;l!T R KBaPKOBOMY c~eTy .ItJI1i PIHRJillSRBHHX pea:imHll nponeccOB C 

6om,nmM1,I PT, B corJiacmr c pesym,TaTaMl:1 ·cIM (Sivers D., Brodsky·s., 

Blankenbeckler R., Phys. Reports, 1976, v.23, p.1) 
doAB-c -II 
dsp/ E ~ Pr F (xrJl), 

N = 2 [ ( na + n1, + nc + net)- 2]. 

llcnom,soBaIDie TpaH$pManl{OHHHX CBORCTB a,llJ)OHHUX BOJIHOBUX 4JYH:imHH 

Ha HYJII,-IlJIOCKOCTH IlOSBOJI!I8T IlO.rrytmTL HSROTOpHe B8CLMa B8lltHII8 CBOH

CTBa Jll3JI8IDIR o6paSOBaHR/I a,llJ)OHOB C 6om.mmm PT TOJlliICO HS KHHeMaTH

~80:KHX paCCMOTpem. 

B CJIY'l'ae O6pasOBa.H11UI Jm)l;l!PYJOIIllDC ~acrnn c 60.ill,mm.m nonepe~iruw 

HMilYJll,CaM!:1 IlOJIY'l'8HO o6~ee npe;llCTaBJie:ime, BRJD!)qaDIIl88 ~8RTH npo~m,

HOro ~llteHWI RBapKOB BIJYTpH a,llJ)OHOB. B "cTaT~ecROM" peJmMe noxasa

HO, ~o pacnpe;lle~eID'Ie Jm)l;l!p~ ~acTnn npK 6om,nmx PT CBO)l;l!TCJI R 

nponsBe;lleHmO r.rry6oKOHeynpyroro ce~emra RBapKa Ha a,llJ)OHe Ha RBa.,D;paT 

9JI8RTp0.MaI'HllTHOrO qiop:MpaKTOpa ~aCTm:tH B Ha~aJII,HOM nyrme. 

Ha ocHOBe no.nyqeHHHx npe;llcTaBJieHHR .ItJIJr MHoro~aCTH'mllX (MHoro

cTpyihrux) pacnpe;llMemtil: ycTaHOBJieHa CBJISL KOppeJimtliOH!lHX qiyimnm!: H 

aCCOnHaTKBHHX MHOllt8CTB8HHOCTell IlpH 6om,nmx nepe.rr.a~ax mmym,ca B co

rJiaCHH C npe,Ir,1IOllt8HHHM Ha.Ml! COOTHOmeIDieM IIO;llO6llIJI ;llJm IIOJij'lll'.HKJDJSKBHHX 

peaRnd: 

- d6n / cl.6 · 1,r( - ) 
< n ( p J > d p d p = T n /< n (p) > . 

B paMRaX ypaBHemtil: peHOpMI'pyIIIIH .ItJili IlOJij'lll'.HRJID3HBHHX ce~eHHR 

6HJI Hali;ll8H XJ!aCC pemeHHR, y;lloBJieTBOJ)lD'.llm!li np8,Ir,1IOllt8HHOMJ COOTHOmemm 

IIO;llO6llIJI 1'I ycTaHOBJieHa ero CMSL C KHO -cRellJmHrOM. JfaJiee, Ha 

6ase np8,Ir,1IOllt8HHOro COOTHOmeHllIJI IIO;ll06WI 6HJia paSBPITa q>eHOM8HOROI'Wl: 

CTpyiHoro Me:xrumSMa aCCOnH8T1'IBHHX cpe,mmx MHOllt8CTB8HHOCT8li C 6om,

mm.m PT. ff ~aCTHOCTR, H8ROTOpge pesym,TaTll, no.,ry-qeHHHe B 9TOM IIO;ll

XO;ll8, 6wm lICIIOJll,SOBaHH IlpH IIOCT8HOBK8 9RCII8pHM8HTa Ha IS R B }lEPHe • 

llccJie;lloBaIDie 8.,l{J)Ommx peaKnHll o6pasoBaHM ~acTnn c 6om,mm.m no

nepe1JHW.m mmym,cru,m nosBOJI!IeT npoBecTn nenocpe;llcTBeHHoe R~eIDie 

RBapROBOii CTJlYKTYPH a,IIJ)OHOB n BSal!MO;ll8RCTBllIJI TO~e~ COCTaBJIJmlllHX 

Ha O~8HL MaJIHX paccTOmnUIX. 

PaCOMOTP8HlllOllt8CTRIDC a,llJ)Ommx.nponeccoB B RBapR-napTOHHOli MO;ll8-

Jm noc~eTCJI II r.iraBa )l;l!CC8pTanHK. B Hell paccMOTpeHa CBJlSL Hapyme

mm 6iepReHOBCROro cReiiJIRHra napTOHHOll MO;ll8Jlll B r.rry6OROH8ynpyl'lll 

JienToH-a,11J)OHHUX nponecca:x H xapaKTepa cTeIIeHHoro noBe;llemur ce~emrli 

o6paso:eamur 8.,l{J)OHOB JipH 6om,mruc nonepetJHia: mmym,cax. B ~aCTHOCTB, 
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pacCMOTpeHH H8ROTOPH8 CJI8;1lCTBWI HapymeHHoro CRe:ii.mmra'B Ha6JID,rr,aeMUX 

OTMOHemtHX ce~em mmJIDSKBHHX a,11J)OHHllX CII8KTp0B OT RaH0~8CROrO 

pT-4 SaKOHa. Pesym,TaTH aHaJIKSa IIOSBOJI!Im CMS8TL B aHaJIHT~ecKOll 

qiopMe noxasaTeJII, cTeneHHoro SaROHa N B E : 3~ ~ ff 11 c napaMeT-

pa!IOI Hapymemm CKellJIBHra B r.rry6OROHeynpyntX CTpyRTYJ)Hla qiymttC1UIX R 

ycTaHOBKTL pom, RBapKOBllX pacnpe;lleJiem npK paS~HHX SHa~8HWIX ne

peMemmx .X R Q.2
 

• 3-rOT aHaJIKS IIOSBOJI!I8T yTB8pllt.rr.aTL, ~O Ha6Jill,rr,ae

MHe .rr.aHHBe no oCSpaSOBaHJ!J) ~aCTKn C 60JlI,i!D!},!H PT MOryT 61ru O6'I,HCHeHH 

KaK pesym,TaT 11 9RpaHKpoBamm" TO~e~oro pT-4-RBapROBOro IIOB8;1l8Bl11H, 

T. e. CBlISL!l N = 4 + f, ( a • 1, • C ) • IlapaM8TPH 9Rpa:impomm OIJl1ICll

B81lT HapymeHKe CR8MHHra B qiyHKnHSDC pacnpe;lleJieHU R q>parMeHTanHK 

RBapROB R onpe;ll8JllD)TCH KS .rr.aHHHX IIO r.rry6OKOH8ynpyroJ.!Y paccemmD JI8II

TOHOB. 
}J.aJree, Ha OCHOBe COBOKyIIHOCTK MHJ)OBUX 9KCII8pRM8HTaJII,HHX .rr.ammx 

B § 9 II rJiaBH rumJm:SKpyeTCH CT8II8HHOit SaROH 

£d6/r17J(AB-CX)~P;N{l-:Y:r)M, X 7 "'2Pr/V5 

y6HBaHWI O;llHo~acT:l![tJHHX RHKJillSPIBHHX cne~poB IIpH'6om,nnu:: nonepe~HHX 

RMIIyJII,Cax. IIo.nyqeHHH8 pesym,TaTH ;ll8MOHCTpl'lpym saBHCKMOCTL q>KTHpy8-

MHX napruaeTpoB N K M OT o6JiaCTK RSM8H8HWI nepeMeHHHX PT, l.r R 0 • 

He.rr.aBHK8 HCCJI8;1lO:samut IIOKaSa.mt, '!TO npe;llcTaBJieHU O RBapK-rJill

OHHOli CTpyRType a,IIJ)OHOB, npoHBJI!m118liCH B r.n:ycSOKOH8ynpyrlll' JI8IITOH-a.D:

pommx CTOJiltHOBe.mmx, COCTaBJI!IllT B8C:&Ma y;llo6Hllll UO;llXO;ll lt IIOID'IMaHKD 

mm.JmSKBHHX nponeccoB B a)(poH-8,IIJ)OHHUX coy,rr,apemuu:: IIpH BHCOimX :mep

rl'IJDC KaR C 60J11,DIJl!IOI, TaR JII C MaJiliMH nonepe'JHH!IOI RMIIyJII,CaMII. Ilpn 9TOM 

KS~eHKe MHOllt8CTB8HHOro p0llt;ll8HWI B a;llpommx nponeccax Upl'IO6peTa8T 

HOBH8 acneICTH. O.u;a:H RS mu - RBapK-r.7JllOI!HID1 M8X8HKSM 9JI8M8HTapHoro 

aRTa BSaKMO;lleiCTBJIJ! a,11J)OHOB, onpe;lleJISIJlllll!lit CTpyRTypy R COCTaB MHOro

~aCT~X ROHe~ux COCTOmmi!. BTopoi - CTpyiHaJI RapTHHa npo.n;yRTOB 

peattnm: Ha6Jlll.rr.aewe BTOpH~e ~aCTRitH B OCHOBHOM ltOJIJIIIMl!p0BaHH B;llOJII, 

ocei CTaJiltllBaDlllHXCJi COCT8BJl!ll)llliIX. B § 9 o6pa~8TCH BHIDlaKHe Ha 1303-

MOJtHyl) CMSL mmym,cHHX ( X )-pacnpe;lleJie:a:mi 6HCTpux a,llJ)OHOB B O6.iracTR 

qipan,teHTarom 8.,l{J)OHHllX coy,rr,apem n B r.nydoROHeyIIpyl'OM paccemmz Jien

ToHOB. HaMH IIOitaSaHO, '!TO HapymeHKe CRebHra MSSOHHHX cneICTpoB IIO 

npo;llOJWJOMY mmyncy ( X ) Toro ge T:ma, ~TO y CTpyRTypH!ll qiyHKitd 

pacnpe;lleJieHU K pacna.rr.a KBapltOB B r.rry6oROHeynpyroM paccemtlDl, RHllnHK

poBaHHOM JI8IITOHrum. KpoMe Toro, O6'I,HCWl8TCJI, '!TO OTRROHeHKe OT npe;ll

CRaSalid KXJt .ItJili Heynpyt·n q>Opll!laRTOp0B a,IIJ)OHOB MOE8T 6HTL nowrro 

Ilpl'I ~8T8 q>JiyRTyand IIO nonepe~OMY mmym,cy BSaKMO;lleitCT~ ltBap

ROB (rJDOOHOB} BIJYTpH a,IIJ)OHOBo 
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ill rna.Ba ~ccepT~ llOCBRIIl8Ha H3ytl8IDIIO KBaHTOBOxpOMO,IOm&m~e

CICllX nonpaBOK K TO'IJ8'1JHO-llO~O6HHM CTeneHHHM acRMIITOTmta.M ce-qemnl 

HHKJI!ll3HBH11X npoueccOB C 6OJII,lllID,!H 8H8p:I'WIMH H nepe.u,a-qaMl1[ mmyJII,COB. 

A~HHHe npoueccu npu 6oJII,mHX nonepe'IJHHX HMIIyJII,cax I, h- jet + · · · , 

1, 1, - et + • • • • 1, 1, - 1, + • • • H .np. Mory'!' 6HTI, nowrru B KaP-

THHe, npe,l!;IIo~a10meii o6pa3OBaHHe CTpyii C 6OJII,llJHMH PT KaK cne~CTBH8 

6HHapHoro paccemnur KBapKOB H rn!DOHOB, COCTaBJiff!Om;HX Ha'!JaJII,Hll8 a~

HH. AHMOrH'IJHO CJlY'IalD r.ny6oKOHeynpyroro paccemnur nenTOHOB, Ce'IJeHHe 

a~HHOii peaKui;m MOX8T 6HTI, srumcaHo B ~aKTOpH3OBaHHOM BH~e 

l1/P· ,;;;- J A B 
d 6 (PAPsPc)= L Fa (:Xa,PA)~ (X&,Ps) " 

allc 
~napr. 1 c 

d°a&-c (XaPA,x6 Ps ,x)q)c (Xe, Pc)dxa dxe, dxc 

- A 
r~e (1 o / d t - ce'IJeHHe xecTKoro paccemnur cocTaBJim'.lil!HX, onpe~e-

JmeMOe COOTB8TCTBYDlllHMl1I 6opHOBCKHMl1I ~arpaMMaMH KX.U. C y-qeToM'onpe

~enemm ipymtumi pacnpe~enemm H ~parMeHTaui;m naPTOHOB B rJiaBHOM no
rapu~MH1IeCKOM npu6mxeHHH KX.Il B §§ IO H II llOJ)y'!JeHa O6Ill8JJ ~pMyJia, 

COCT8BJiffiO!llalI OCHOBY npaBHna KBapKOBOro C'IJeTa aHOMaJII,HIJX pasMepHOCTeii 

(IIKCAP). s-, 
d6 -4 z z (I-.Xg) 

£ d5p (A+ B + C + ... )=Pr °'s (Pr) r ( s J x 

(6 

[( 

o{5 ( p/) )-;e(s)- 25 foJ(f-x~J]H _ 

o<s(x:) 

3~8CI, PT -4 - TO'!Je'IJHO-llO~O6Hoe ce-qege ~'f -B38HMO~eiicTmur, S = 

l. 2 n s = L 2 ( n 5 - f ) - ynoeHHOe llOnHOe 'IJHcno nacCHBHHX KBaPKOB 
H ABC 

(cneKTaTOpoB), npuH~eim!Ul'IX y-qacTByJllltHM B peaituim a~HaM, H -
llOnHOe 'IJHCnQ aKTHBHHX ll8CTKHX KBapKOB, 

~ s 2 
X(S)=-zs[f+',z..(f/X)- s(s-7)] - aHOMaJII,HBJI pa3MepHOCTI,, co-

OTB8TCTBy!Dllt8JI H8CHHrn8THOli ¢yHKUHR pacnpe~enemm (¢parneHTarnm) KBap

KOB. 
_IIKCAP onpe~e.mmr norapH¢Ml1I'IJ8Cime llOllpaBKH K TO'IJ8'1JHO-llO~O6HHM 

CTeneHHHM aCHMllTOTmtaM ce'IJeHHii mntJID3HBHHX npouecCOB c 6OJII,IIIHMH ne

pe.u,a-qaMl'! HMIIYJII,Ca H X T - I - '!Jepes aHOMaJII,HHe pasMepHOCTH pac

npe~enemrlt KBapKOB H rJIDOHOB. Ilpu 8TOM HM8KCH COOTB8TCTByJllllHX aHO

MaJII,HllX pasMepHOCTeii npuo6peT8!0T ~H3H'IJ8CKHli cwcn H OKa3HB8!0TCJI CBJI-

38HHHMH C 'IJHCnaMH aKTHBHHX H naccllBHHX COCTaBJIJllllllHX a~HOB (KBapKOB 

H rJIDOHOB), y-qacTBYIDlllHX B peaxrnm. TaKHM o6pa3OM, aHMHS ~eKTOB, 

H8pymalOlllHX M8CmTa6HyJJ llHBapHaHTHOCTI, B KX.U, llO3BOJI!I8T ycTaHOBRTI, co-
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OTB8TCTBy!DlllHii xapaKTep 8KpaHHpoBaHWI 30.KOHa pT-4 B KBapit-rn!DOHHHX 

KOMIIOHeHTax ce'IJeHHii npoueccoB lK8CTKoro coy.u,apeHIDI a~HOB. OTM8TRM, 

'IJTO B pa3Jm'IJHHX 8CHMII'?OTH'IJ8CKHX peDMax (pa3JmtJ8.IOIIIHXC.!I o6JiaCTSIMH 

~83OBOI'O llpoCTpaHCTBa BTOpH'IJHHX 'IJaCTRU) H8O6XO,IJ;HMO OTJmtJaTI. pa3nH'IJ

HHe BOSMOEHOCTl'! npu6mxemtit ce-qeHllii K TO'IJ8'1JHO-llO~O6HOMy peimMy pT-4· 

B nocne.JJ;HeM § I2 ill rnaBH paccMOTpeH no~6Ho .npyroii B8.ll!Hllli ~HsH'!Je

cKHii CJlY'Ia:ii, TaK H83HBaeMH:ii npe~en"cna6oro sKpaHHpoBamm. 3-roT cny

'!Jaii COOTBeTCTByeT O6JiaCTH MaJillX 3H8'1J8W nepeMeHHHX .XT(XR)- 0 
H onpe~eJUieTCJI npu6mxeHHeM K HeKOTOPJlM rpaHH'IJHHM sHa'IJeHJIJIM nonepe'IJ

Horo HMIIyJII,Ca KBapKOB (rn!DOHOB) PT ;.,. PT* llpH BO3paCT8JJIIIHX H ~OCTa

TO'IJHO 6OJII,DJHX 8H8prn.!IX HM8T8!0lllHX 'IJ8CTHU {s • B STOM npe~ene llOKa-

3aHO, 'IJTO ce-qemm onpe~e.mmrc.H ycpe,IUieHHuMZ s~eKTru.m HapymeHH.H 

CK8liDHI'a B6nH3H M8JIHX SHa'IJeHHii X H llpHBO~ K CJia6OMy OTMOH8HHD 

OT Macnrra6Horo noBe~emut PT-4• B cornacn c orpaHH'!JeHWIM!rl, HaJiarae

MHMR OCHOBHHMR npuim;mru.m nQKaJII,HOli KBaHTOBOll Teopim llOJilI. 

Ilpu H3Y'IJ8HHH HapymeHHoro cKellnuHra B paMKB.X KX.Il 'IJ8CTO OKa3HBa

eTCJI HeO6XO,ll;HMHM Y'IJHTHBaTI, BKJia~ CHHrJreTHHX no rpynne apoMaTOB KOM-

6HH8UHH napTOHHHX ~ymcue:n pacnpe~eJieHIDI. B oco6eHHOCTH STO B8l!HO 

HMeTI. B BH~ npu ~pr.,ympoBKe npaBM KBapKOBoro c-qeTa, TaK KaK cTe

neHI. Hapymemm CK8liDHI'8 OT~8JII,HHX HX KOMllOH8HT pasmtraa. BBH~ To

ro, 'IJTO $pMynupoBaHHH8 B § II IIKCAP OCHOBHBaDCI,, B OCHOBHOM, Ha 

H8CHlll'JI8THHX KO~HHallWIX CTpyKTYPHHX ¢ymcue:n (HanpHMep, THna F9 - Fi ), 
B IY rJiaBe ~ccePTauim usy-qaeTc.H 6onee o611lHii CJlY'Iaii, pacnpocTpaHmO

nn'lllC.H Ha ce'IJeHH.H o6pasoBaHH.H a~HOB H CTPJli C 6OJII,IIIRMI!: PT llpH y-qeTe 

CHHrneTHHX COCTO.!IHHli H BC8BO3MOEHHX napTOHHHX npoueccOB xecTKOro 

pacce.!IHH.!I. C STOtt U8JII,IO B § I3 .Hsy-qaJOTC.!I ypaBHeHH.H, onpe~8Jm!Oll(li8 
2 . . . 

"aBOJI!OUHIO" C Q MOTHOCTell KBaPKOBHX R rn!DOHHHX pacnpe~enem 

9 (.X' a2
) ' G ( .:x', Q z) • CnpaB8MHBH8 B Teopmt BOSMYmeHHil 

npoHSBOJIJ,HOii peHopr.mpyeMOil Kam6poBo'IJHoii Teopim noru1. BHdHpa.H B Ka-. az 2 
'IJ8CTB8 H8'1JaJII,HHX ycnOBHli llpH -= Qo H .X - / 3H8'1J8HH.!I CTpyKTyp-

HHX ~ymcumt, ,mmTyewe llpaBHJiaMl'I KBapKoooro C'IJeTa (:.:atveev v .A., 

l1uradyan R.:;., Tavkhelidze A.N., 1-ett. :Juovo Cim., 197J, v.7, p.719; 

lrodsky s., Farrar G., Phys. Rev. Lett., 197J, v. Jl, p. 115J) 
8BOJIDUHOHHH8 ypaBH8HH.!I pemamCJI MeTO~OM npeo6pa3OBaHH.!I MeJIJIHHa. Hc
llOJII,Sy.!I 8HMOrH'IJHH8 pemeHIDI ~ ¢yHKIJ;IDi ~parM8HTarnm napTOHOB 

<[) ( Z , Q 2 ) H aHaJIHSHpySi BKJia~ B03MOlKHHX 8JI8M8HTapHHX llO,l!;IIpo-

U8CCOB xecTKOro pacce.!IHH.!I ( 9'r , 9-G , Ii G , ••• ) B HHKJIDSHBHHe 

C8'1J8HH.!I o6pa3OBaHIDI CTPJli H O~HO'IJHHX a~HOB B_a~HHHX coy.u,apeHIII.!IX 

c 6oJII,rn:m,m PT, Mil npuxo.mJM K ~pr.,ynupoBKe IIKCAP, nosBoJiff!OlllHX B paM

xax rJiaBHOro norapn¢WI'!Jec1t0ro npu6mir;eHIDI KX.Il c noMOmI.D anre6paH'!Je

clCllX llpoU8.IIYP sanHC8TI, 8CHMIITOTHKH llpH 6OJII,llJHX PT(4') HHKJID3HBHHX 

ce-qemnt npoH3BOJII,HHX npoueccOB C y-qeTOM BC8X BO3MOlltHHX 8JI8M8HTapma 

7 



no.nnpoueccoB ll'. Cmil'XBTHHX COCTOmmit. PesyJII,TaTH .Il)1JI COOTBeTCT:ayDIItHX 
RHRJllOSRBHHX ce-qeimit IIpR 6om,nmx PT (I.r) npe.n;cTaBJIIIDl'<;,'I B BR.n;e ~sxo
xemm B JllI,D; no CT eneIDIM f. = I - x 7 

oi 2+2'lJ(A-tB•cJ (") 

(Ed5/d3p~B-CX ~(p/} LCi(c/.s/ t E~ 
i 

RoajqJRUHeHT11 pa.SJIOllteIDISI onpe.n;eJIHDT nocxe,n;oBaTeJII,HHe cTenemi: JIOra~ 
MOB y611BaIDUI cetJemm, crursamme c BRJiaJT.aMI'[ HeBaXeHTHHX (cneitTaTopHHX) 
ROMilOH8HT BOXHOBHX ipyHRrotii a.n;poHOB. 

B nocxe.n;HeM, I5 naparpa.qie IY rJiaBll, 1rny-qaeTCH oonpoc :e.munnm 
BHCIIIRX npR6Jll11Jlt8HllIH RX.ll Ha SCll'.MIITOTKtJ8CROe noBe.n;eime cetJemm ll'.HRJIJ>-
81!'.BHHX npoueccoB c 6oJII,mm,m: nepe.n;ammw HMIJyJII,caMH. IloRasaHo, tJTO 
BR.n; JIOrapRipMHtJecrooc ipaRTOpoB, xapa.KTepRSYJllllWC OTRJIOHeime OT cxemH
ra ll'.HRJID8JIIBHHX cetJemm, onpe.n;eJrJieTCJI ItBapROBOH CTPYRTypoit a.n;poHOB ll'. 
tJTO ytJeT .n;ByxneTxeBYX nonpa.BOR B 4JyHRUl'IJIX pa.cnpe.n;exeIDISI llI ipparMeHTa
nim RBapROB He HapymaeT yHJIIB8pcQJII,HOro xapa.KTepa. IlRCAP. 

Y rJW.Ba ,llllccepranim nOCBJII1!8Ha, B OCHOBHOM, pa.ccMOTpemm 4)8HO
M8HOXOrllitJ8CKllX cxe.n;CTBll'.H Ill{CAP llI cpa.BH8HllIIO TeopeTJIItJBCKllX pesyJII,TQTOB 
C SKcnepllIMeHTQJII,HHMH .n;ammMH no o6pa.80Bamlll O,llllHOtJHHX a.n;poHOB llI CTpyit 
c 60JII,IllllIMllI PT B lllllipClKOM JIIHTepBaXe SHeprnH VS = (IO + 540) rsB. 
BBR.n;y Toro, tJTo IlRCAP ;rr,am axropllITM BlllJJIIcnemm acHMIITOTllIK cetJemm 
JltBCTKOro pa.cceJIIDISI a,n;poHOB BilJIOTD .n;o ,D;ByxneTXBBllX JIOr~ipMHtJeCICllX 
nonpa.BOK RX.ll K TOtJetJHo-no.n;o6HOMY CTeneHHOMY SaRoey PT , qieHOMBHOXO
rllitJBCKll'.H aHaJll118 y.n;o6HO IlpClBO.llllTD B TepMHHaX sqxpeKTJIIBHHX CTeneHeH 

G ~ p-n,tptp , HBC~ llIH4)0PM8.nllll O nonpa.BRaX K RaHOHJIItJBCROMy SHatie-
HllIJJ n r = 4. CM8aHHHX C KBapROBOii CTPYRTYJlOH y-qacTBYJl111WC B peaRnim 
a,n;poHOB. B § I6 npllIBO.llllTCJI no;ry-qeHHoe HaMH 6ecnapaMeTPJIItJBCRoe pemeHJ1Ie 
npo6new "PT-4n B a.n;poHHllX CTOXRHOB8HWDC. 

n (x
7
)=4-2[2-2ztn2+H<[)(m)JR( 5

5
') , 

3tptp z. . , e <[J(m)=d(m)-:z(m + n(I-Xr)) 

- aHOMaJII,HQJI pa.8M8pHOCTD H8CllIHrX8THHX ipyHRrotii pacnpe.n;exeIDISI RBapROB, 
llI 

/
R(Ji)j= fa9(o1.s<S1)/o1.s(Sz)) 

5z loj(s,/s2 ) 

- qiyHRUHJI KBapxoBOro "paspemeIDISI". 
3aMeTJIIM, tJTO STO pemeime Bllpallta8TCH Ha JISYRe xorapRqJW!tJ8CRHX 

nonpaBOR TeOpRll'. B08MY11l8Hll'.H R pa.8M8PHHM CTenemmM SCIIMIITOTJIIR8M. BeJIIII-

8 

tJJIIHa STJIIX nonpa.BOK Ha MaJIHX paCCTOJIIDISIX onpe.n;eJrJieTCH KBapKOBllM COCTa
BOM a,n;poHOB B peaRnim. 0rMOHeHllie·oT TOtJetJHo-no.n;o6Horo pT-4 noBe.n;e
Hll'.JI Y138Jll1ltJllIBa8TCH C pClCTOM nomoro tJJIICJia nacCJIIBHllX COCTaBJimOllll!X a.n;
p0HOB. )laJree, BY rJiaBe JII8ytJSJJTCJI cxe.n;CTBJIIJI Ill{CAP B c;ry-qae npollI8BOJII,
HHX yrJIOB pacceJIHllIJI llI pa8Jll11tJHllX OTHOmemm BllXO,D;OB tJaCT~ C 60JII,IllllIMllI 
PT. B CJJY'{ae, Ror.n;a a,n;poHH, ytJaCTByJJlllllI8 B Jlt8CTROM pacc8JIHllIJII, OTJJJ11tJa
JJTCJI Ha onpe.n;eneHHoe tJJIICJIO KBapROB, CqlOpMy-Jll11pClB8Hll TaK Ha8HBa8MH8 
npaBRJW. KBapROBHX JIIHT8pBaJIOB. CpaBHeHJIIe no.nyqeHHHX pesyJII,TaTOB C SRC
nep11IMeHTQJII,HllMH .n;aHHHMH npR CYlll8CTBYJl111WC SHeprllIJIX .n;am no,Il,TB8PJK,I{8Hl1Ie 
npe.nnoc11JIOR, X8l!rall4lll B OCHOB8 IlRCAP, llI nOSBOJ!.IIJJT .n;eJiaTD npe.n;cKa8aIDISI 
.Il)1JI SRcnepRMeHTOB Ha 6y.IJ3I1t1DC IlOKOX8HJIIJIX ycKOpRTexett. 

YcneXJII nepryp6aTllIBHOH RX.ll npllIM8HJIIT8JII,HO K Jlt8CTKJIIM a.n;poHHW npo
neccaM nOB80Jll11Jll11 npR6Jll118llITDCJI Henocpe.n;CTBBHHO K IlOHJIIM8.HllIJJ Toro, RaK 
a,n;poHH COCTaMeHH ll'.8 no~eii RX.ll - KBapROB llI rXJJOHOB. CoBpeMeHHHe MO
,llllqJJIIRaitl!llI RX.ll, cnoHTaHHO-Hapymemme, 06'I,8,lll1Hemrue llI cynepcllIMMBTpllitJHHe 
MO,D;8Jll11 8H8tJllIT8JII,HO o6oramam cneRTp COCT8BJ!.IIJJ1141ll naprOHOB JII/COOTB8T
CTB8HHO, HOBllX a,n;poHOB. IlpR STOM OKa8HBa8TCH, tJTO JIISytJeHllie CBOiiCTB 
STJIIX HOBllX COCTOJIIDm (CKaJ!.IIPHHX KBap1t9B, XllirrCOBCRWC tJaCTllIU, cynep
CJIIMMBTPJIItJHHX naprHepoB KBapROB llI rXJJOHOB) y,n;o6HO npoBO.llllTD B CTOXKHO
BBHIDIX a,D;poHOB C 6oXDmllIMJII PT llIJlJ1I B o6pa80BaHJIIll'. COOTB8TCTBYJl111WC CTpyit 
Ha 90°. AHa.mISY sTJIIX npoueccoB nocBm11eHa nocne.n;HJIJI, YI r.naBa ,Ill'Iccep
Tamm. 

B pa6oTax (Tavkhel1dze A,N,, INR, P-0267, Moscow, 1982; Chetyrk1r. 
K.G., Ignatiev J...Yu., Matveev V.A., Shaposhn1kov M,E,, Tavkhelidze A.N, 
Phys.Lett., 1982, v.117B, p,252), nOCBJII1!8HHllX npo6JieMe CY1118CTBOBaHlIJI 
UB8THHX CKaJr.lIPHHX ItBapROB, npR pa.CCMOTpemm npouecca e.,. e- -aHHJIIrllI
Mitl!llI 611xo Hail.n;eHo, tJTO MaCmTa6 MaCC HOBHX a.n;poHOB, SIBJifDJJllHXCJI crur
saHHYMH COCTOmmmm CKaJ!.IIPHHX tJaCTllIU, IlpR OTJll11tJHOM OT HyJ!.II KOH,D;eHca
T8 <q,+cp>,M00t8T COCTaB.7IJITD B8JmtJRHy lIOp.lW(a (IO+IOO)rsB.B § 20 
YI rnaBu ~ccepT~ aHaJIJII811IpY8TCJI B08M0.11tHOCTD 8KCn8pllIM8HTBJil,HOro Ha-
6.lw,n;elllIJI CKaJIJIPHllX CTpytt H a.zu,owwx: COCTOmmtt,co.n;ePJ1t81Illl UB8THli8 cxa
Jr.lIPH B a,n;pommx coy.n;apemmx c 6onmm.m: PT. B tJaCTHOCTJII, npe.IJ;IIOJIOllte
Hllie O IlpRHa,D;XeXHOCTJII CKaJ!.IIPHHX KBapltOB K BHCIIIllIM MyJII,TJIIIlX8TaM UBBTHOli· 
SU(3Jc rpynn11 IIpRBO.llllT K 6onll!lIM cetJeHJIIJIM lIHRJillSllIBHoro 06pasoBaID1SI 
(Ha8 = 90°) CTpyit Cita.7IJll)HWC KBapROB, ROTOpye ,D;OJIJltHH Ha6XD.rtaTDCJI 
yxe IIpR .n;ocTJIIlltllIMllX sHeprruu: B a.n;pomrux coy.n;apeHllIJIX. B pa6oTe pacctJJII
TaHH cetJeHJIIJI C y-qeTOM MaCCOBllX nonpa.BOR o6pa80BaIDISI CKaJ!.IIPHHX CTpyit 
B rXJJOH-rXJJOHHOM llI KBapR-aHTRRBapKOBOM KaHaJiaX llI yita88Hll Ha11I6onee 
y.n;o6H11e KpRTepRJII rue: .n;eTeKTllipoBamm. 

CY1118CTBOBaHJ1Ie cynepnaprHepoB lJ8CTJIIU llI naprOHOB RX.ll no,n;pa8JM8Ba
eT, no CYllleCTBY, MO,llllqimtaUHJJ SKCnepl'IMeHTSXDHOro 8H8Jll1188 ClJJil,HHX B881I
MO.n;eilCTBJIIit. 3-ro RacaeTCJI, B tJaCTHOCTH, BOilpoCOB HapymeHHoro CReitmtHI'a 
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cTpyRTypHHx <pymtnr,til noCJie;mmx :e: ce1:Jemrll xecTKoro paccemDIJI c 6om,mn.m 
nepe.u.a.1:JaMl'I mmynca. TaR RaR cynepcl'rlMMeTp:e:.jHHe napTOHH Ilplma.Itnellt8.T 
K np:e:coe.IJ;RH8HHOMY npe,n;cTaBJiemm D;B8THOR S U ( 3 ) -rpymm . (r.nmmo 
B N = I , 2 H cKaJJJipHHtt RBapR c r JI!lllmO B N = 2 I00:0 , 3TH HSMeHe:e:wr 
MOryT OKa3aTLCJI B8CLMa Cytll8CTB8HHHMlii ,IJ;JIII ne.noro p!I,IJ,8. ce1:Jemrll Jlt8CTKO
ro paccemnm aneMeHTapmnc COCTaBJilmllllll a,l!J)OHOB. C 3TOii neJII,D B § 2I 
np:e:Be.n;eHH Bwmcnemur ,IJ;H@)epemnw.nmnc ce1:JeHHii 6opHOBCKOro paccemnm 
cynepnapTH8p0B RBaPROB H rJillOHOB H npe;n;.nollteHH H8KOTOJll:l8 T8CTH ,IJ;JIII 

zx axcnep:e:MeHTannoro Ha6JIBJ,n;emur. 
B SaRJID'tJeHHH nepe1:JHCJI8HH OCHOBHHe pesym,TaTH, no.71Y'tJeHHHe B Ha-

CTO.Rllleil .IJ;RccepTau;m, ROTOJ)l:le CBO.ItllTCJI R cne,D;yllllleMy: . 
I. CqlopMyJmp0BaH H pa3BHT M8TO,IJ; RBapKOBoro C'tJeTa ,IJ;JIII onmcamm: 

HHKJIBJ3HBHHX Ce'tJeHHil npoH3BOJII,HHX Jlt8CTKHX nponecCOB B RBaHTOBOil xpo
MO,IJ;RHaMHKe. 

2. Ilo.71Y'tJeHo 06111ee HHTerpam,noe npe.n;cTaBJieHHe ,IJ;JIII HHRJIBJSHBHH:X 
O,IJ;HO- H MHOro'tJaCTH'tJH!lX pacnpe.n;eneHHil, 3aBHC.Rlll88 Cytll8CTB8HHHM o6pa30M 
OT CBOilCTB B BOmOBHX ~YHKnWIX COCTaBJilmllllll Ha HyJU:,-MOCKOCTJ!I H ~ 
~epeHnJrl:am,mnc ce1:JeHHtt HX B3aHMO.n;ettcTBWI. 

3. Ha 6ase n0.71Y'tJ8HHHX npe.n;cTaBJieliHtt .n;Jm HHRJil)3HBHHX ce'tJeHHi\ HC
cne.n;oBaHH pell'J'IM o6pa30BaHliUI CTpytt H MexaHHSM JIJl[,lJ;Rp0BaHJiUI 'tJaCTHn C 
6oJII,mm,m PT, BltJIDtJalllltRe aqxpeRTH npo.n;o~oro ,IJ;BHJlt8HliUI KBapKOB BHyTJ)H 
a,l!J)OHa. 

4. Ha OCHOBe npaBHn KBapKOBOro C'tJeTa HHRJil)3HBHllX nponecCOB pas
pa60TaH no,n;xo.n; K H3Y1J8HHD aBTOMO,IJ;enLHoro noBe.n;eHHJI Ce'tJeHHii HHKJm3HB
HHX H nO.nymntJID3HBHllX peaKURH npl'I 6om,umx nepe,IJ,8.HHHX mmyJll,cax. , 

5. Il0.71Y'tJ8HO aHaJmTH'tJ8CROe pemeHHe saBHCHMOCTH nORa3aTemr CTeneH
Horo y6HBaHWI N HHKJIBJ3HBHllX ce'tJemtii o6paso:samur a.n;p0HOB H a,l!J)OHHHX 
CTpyff OT napaMeTpoB HapymeHWI cRe:ti.mmra CTpyRTypHHX ~yHRURH r.nyooKo-
Heynpyroro nenToH-a,l!J)OHHoro paccemnm. 

6. B o6nacTl'l WR>> ((WR~ fs/2/PJ) 
ro 3KpaHHpoBaHIDI", .nonyCKalllllHH MliiHHMaJll,HOe 
HHX ce1:Jemtii o6pa30BaHWI a.npoHHHX CTpyff. 

npe.n;cxasaH peDM "cna6o
(PT - 3) na,n;emrn HHKJIBJ3HB-

7. BnepB11e *PMYJIPip0BaHH npaBHna RBapKOBOro C'tJ8Ta aHOMaJII,HHX 
pa3MepHOCTeA B KX.II. 

8. IlpoBe.n;eH .n;eTanLHHii aHanms npamIJI KCAP B cznrneTHOM no rpynne 
apoMaTOB C.71Y'tJae H C Y1J8TOM BHCDmX llOp!l.ll;KOB T80pzH B03MY1118HHii KX.II. 

9. Ilo.71Y'tJeHo pemeHHe npo6new "PT~" B a,l!J)OHHHX coy.u.apemurx np:e: 
npoHSBOnHHx yrnax paccemnm. 

IO. B paMRaX cynepcHMMeTJ)H'tJHoro pacmzpemur KX.II :e: KX.II co cRa.JmpHH
Mlii KBapRaMI! noJlY'IeHH ~pMynu .n;Jm .IJ;RippepeHnHanLHH:X ce1:Jem paccemIHJI 
cynepcHMMeTpl'I'tJHHX napTOHOB (CRaJmpHHX KBapKOB H rJm:e:Ho). 
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Arrpo6aUWI pa60TH. 0CHOBHH8 pesynTaTH .IJ;HCCepTaURH ,IJ;OKna,mmamICL 
Ha XYIIJ, XIX, IB Mellr,llyHapo.n;HHx KOHq>epe~ no ~HSHKe BHCOKHX 3Heprnii 
(T6znzcH-76, ToIGio-78, Ilapu-82), Ha I-Y MelliJJYHapo,D;HHX ceMRHapax no 
~HSHKe BHCOKHX anept'ltii H RBaHTOBOii T80J)HH nomr (IlpoTBHHO, I977, I978, 
I979, I980, I98I, !982), Ha Mellr,llyHapo.mrnx ceMRnapax "KBapIGI-80" H 

"KBapIGI-82" (CyxyMR, I980, !982), Ha CeCCRlll om AH CCCP (I978-I982), 
Ha X-XY Mellr,llyHapo,D;HHX mKOnax no ~H3HKe BHCOKHX SHeprH:ti (I976-I982), 
Ha HaY1:JHHx ceMruiapax JIT<.t> arum: z 11~Ba TI'Y •. 
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