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YqeHbIH ceKpernpo ~ 
.nnccepTaUH0HHoro coneTa. , r KpnDOXHlRHH B.r. 

06~aJI xapaKTep:ncTIIKa pa60T1,1 

Ai,;my_a.!Lbttocmb npo6.1Le.Mb£ 

B paMKax KBapKonott MO,nemr HapymeHHott SU(3)-cnMMeTpHH c n,neaJibHLIM 

cMemnnaHneM OKTeTHoro (IVs>) n cnHrJieTHoro {IVi>) cocTOHHHtt c HyJieBLIMH 

KBaHTOBLIMll lJllCJiaMH rnrrep3apH,na ll H30CIIHHa </>-Me30H HBJIHeTCH lJJieHOM HOHeTa 

BeKTOpHLIX Me30HOB. B paMKaX rrapaMeTpH3aD;HH q>ll3lllJeCKHX COCTOHHllll W-ll q> -
Me30HOB 

lw> = cos0v · IVi> + sin0v · IVs>, 

I</>> = -.sin0v · I½> + cos0v · IVs>, 

r.l(e IVs> = 1/../6 · luu + dd - 2ss > n IVi> = 1/../3 · luu + dd - ss >, aTo 

COOTBeTcTByeT yrny CMemnDaHllH 0v ~ 35° (tg0v = 1/,/2). AHaJIH3 COOTHOmem1tt 

Mace BeKTOpHLIX Me30HOB yRa3LIBaeT, O.l(HaKo; Ha He3HalJHTeJibHOe OTKJIOHeHne OT 

H.l(eaJibHoro cMemnnaHHH I½> - IVs> cocToHiintt (0v::::: 39°) 1, 'ITO cooTBeTcTByeT 

rrpnMecn HeCTpaHHLIX KBapKOB B COCTaBe </>-Me30Ha Ha yponHe ::::: 0,5 %. TaKHM 

o6pa3oM, </> - Me3oH rrpe.l(cTaBJIHeT IIO'!Tll lJllCToe ss-cocTOHHne; n,n 3TOM CMLICJie, 

HBJIHeTCH rrepBLIM lJJieHOM reMettcrna DeKTOpHLIX ~e30HOB co CKpLITLIM apoMaTOM 

(</>, J/w, Y). 
,l(o HaCTOHJD;ero npeMeHn HCCJie.l(ODaHllH xapaKTepHCTllK po.m,n;eHHH </>-Me30HOB 

rrpono.l(HJIHCb B pa3HLIX rrytJRax ( 1r±, K±, p / p) rrpn pa3HLIX 3HepmHx, HO nc

cJie.l(oBaHHe </>- Me30HOB B HettTpOHHLIX IIJlJKax 6LIJIO rrpe.l(IIpHHHTO TOJibKO B 

3KcrrepnMeHTe B11C-2, rrpone.l(eHHOM Ha ceprryxoncKoM ycKopuTene Y70. · 

B paMKax MO.l(eJIH 0.l(H06030HHOro o6MeHa cetJeHire o6pa30BaHHH </>-Me30HOB 

B HeftTpOH-HJKJIOHHLIX B3allMO.l(ettcTBllHX cymecTBeHHO BLIIDe (:=::: 5 pa3) 'lJeM B 

rrpoTOH-HYRJIOHHLIX B3aHMO.l(ettcTBllHX. 

,l(aHHLIX .JRe ITO HCCJie.l(OBaHHIO xapaKTepHCTllR po.m,n;eHHH </>- Me30HOB B 

HettTpOH-HJRJIOHHLIX B3allMO,l(ettcTBllHX He.l(OCTaTOlJHO,lJT06LI rrpoBeCTH a.l(eKBaTHOe 

cpanHeHHe C. pe3JJibTaTaMH 3KcrrepnMeHTOB B IIpOTOHHLIX II aHnmpoTOHHblX 

B3allMO.l(ettcTBHHX. Ilo3TOMY rroJiytJeHne HOBLIX .Z(aHHLIX O po.m,n;eHllll </>-Me30HOB 

HettTpoHaMH II03BOJIHT rny6.JRe IIOHHTb MeXaHll3M o6pa30BaHHH pe30HaHCOB co 

CKpLITOli CTpaHHOCTbIO. 

3HalJHTeJibHLitt HHTepec rrpe.l(CTaBJIHeT llCCJie.l(OBaHHe TaRHx acrreRTOB a.l(pOH

Horo po.m,n;eHHH </>-Me30HOB, KaK oco6eHHocTn nx HHKJII03HBHoro rrapHoro o6pa3o

naHnH, rrponepKa crrpane.l(JIHBOCTH rrpannJia OKy60-Uneftra-J1113yKn (OU11). 

,l(JIH llCCJie,l(OBaHHH HHKJII03llBHOro o6pa30BaHHH 0.l(llHOlJHLIX ll rrapHLIX </>-
Me30HOB ll3ytJaJIHCb peaKD;llll --=;,.;: 1 &bin~:li;.i,ii\ iil,::tzyt 1 

B 2la!~Bt!X nccJie.iI~~llnli 1 
I. 6WSJJ'10TEKA I 
.-...,..,, ---
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OcHOBHOH uem,ID pa6on,r JIBJIJieTCJI HCCJie.n;oBaHue HHKJII03HBHOrO o6pa30BaHHJI 

</>-Me30HOB B Heil:TpOH-HYKJIOHHhlX B3aHMo,neil:CTBHJIX, H3MepeHue ceqeHHH o,nu

HOqHoro ll napHoro pom,neHHJI </>-Me30HOB, conocTaBJieHHe IlOJI)"IeHHhIX pe3yJih

TaTOB C . ,naHHhlMH ,npyrux 3KCnepHMeHTOB H C TeopeTH1IeCKHMH Mo,neJIJIMH, 

npOBepKa npaBHJia 0QJ1. .aJIJI perneHHJI nOCTaBJieHHOH 3a,naqn: aHaJIH3Hpo

BaJiaCb 3RcnepHMeHTaJibHaJI HHCpOpMal(HJI, HaKonJieHHaJI C IlOMOIIl;hID ycTaHOBKH 

8RGlJAPM B 1994 ro,ny. 8RcnepnMeHT npoBo,nuJicJI B Heil:TpOHHOM nyqKe KaHaJia 

5H cepnyxoBcKoro ycKopn:TeIDI Y70. 

HoBH3Ha H HaytIHaJI 3Haqn:MOCTh .e_a60Thl 

• C HaH60Jibilleil: TO'!HOCTbID ll3MepeHhl xapaRTepHCTHKH HHKJIID3HBHOrO pom

,neHHJI </>-Me30HOB B Heil:TpOH-HYKJIOHHhlX B3ail:Mo,neil:CTBHJIX: 

- napaMeTphl llHBapuaHTHhlX cneRTpOBj 

- ceqeHHJI o,nnHoqHoro H napHoro o6pa30BaHHJI </>•Me30HOB. 
, 

• BnepBhle noJiyqeHO yRa3aHHe Ha HapyrneHHe npaBHJia OQJ1 npH HCCJie,lJ;OBa

HllH lIHRRID3HBHOro napHoro o6pa30BaHHJI </>-Me30HOB B Heil:TpOH-HYKJIOHHhlX 

B3allMO,neil:cTBllJIX H ll3MepeHa cTeneHb HapyrneHHJI 3TOro rrpaBHJia B TaKHX 

npoueccax. 

Anpo6aun:JI pa60Thl. Pe3yJihTaThl, BhlHOCJim;uecJI Ha 3am;n:Ty, MHoroKpa

THO o6cym,naJIHCb Ha pa6oqux COBem;aHHJIX ROJIJia6opaunu 8RC9:A_PM, Ha 

Jia6opaTOpHhlX ceMHHapax O6'be.n;HHeHHOr~ llHCTlfTyTa H)lepHhIX. llCCJie)loBaHHii, 

6mrn npe,ncTaBJieHhl Ha HayqHoil: ceccmr MocRoBcRoro . HH)KeHepHo-<pll3H'lecKoro. 

llHCTHTyTa, o6cym,naJIHCb Ha CeMHHapax B 11:HCTHTyTe !pll3llKll AK_a,neMHll HaYK 

Pecny6JIHKH rpY3Hll, 6hmll npe,ncTaBJieHhl Ha Mem,nyHapo,n;Hoil: ROHcpepeHI~HH 

EPAC - 98. 
,auccepTal(HJI COCTOHT H3 BBe,neHHJI, nJITll rJiaB, 3aRJIIDqeHHJI ll cnHCKa 

l(HTHpyeMOH JIHTepaTyphl. Pa6oTa co,neplliHT 110 CTpaHHl(. 

Coaep:>IC.a'l-tUe pa6om'bl 

Bo BBe,neHHH o6ocHoBaHa aRTyaJibHOCTb Bhl6paHHOH TeMhl llCCJie,noBaHHH, .n;aH 

o63op orry6JIHROBaHHhlX .n;aHHhlX no o6pa30BaHHIO </>-Me30HOB B a,npOHHhlX peaKl(HHX 

H OQJ1 npaBHJia, CcpopMyJIHpoBaHa l(ellb ,lJ;HCCepTal(HH, IIpHBe,neHa ee CTpyKTypa. 

2 

B n_(!p_Boii rrraBe npoaHaJIH3Hpo-

BaHhI OCHOBHbie TPe6oBaHHH, npe)ll,

HBIDieMhie R 3KCIIepn:MeHTa:M 

,lJ;JIH perneHHH nocTaBJieHHOH 3a

,naqu: Ha,nemHaH u,neHTH<pHKa

l\HH 3apHmeHHhlX 'UlCTllU; BhlCO

KOe pa3perneHue no acpcpeRTH

BHoil: Macce BTOpHt:IHhlX t:IaCTHl(j 

BhlCOKaJI CBeTHMOCTb 3KCnepn:MeH

Taj BhlCOKaH acpcpeKTllBHOCTb pe

rHCTpauuu </>-Me30HOB. 

Pe3yJibTaThl, Jiemamue B OCHOBe 

)lllCCepTal\llll, noJiyt:IeHhl C IIOMO

Ill;bID cneKTpoMeTpa 8RClJAPM, 

KOTOphlH pacnoJIO)KeH B RaHaJie 

Heil:TpaJibHhlX tiaCTHl( cepnyxoBC

Roro ycRopnTeJIH. 8HepreTnqe

cRuil: crreKTp Heil:TpOHOB nyqKa 

rrpn:Be.n;eH Ha puc.1. 
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Pnc.2. CrreRTpoMeTp 8RClIAPM 

Ha puc.2 rrp1rne,neHa cxeMa OCHOBHhlX 3JieMeHTOB ycTaHOBKH 8KClJAPM. B 

COCTaB ycTaHOBRll BXO,lJ;JIT: aHTHCt:IeTqHK A; yrnepo,n;HaH MHilleHb T TOJIIIl;llHOfi 

1,3 r/cM2 no nyqRy; aHaJIH3Hpy10mnil: MarHnT CIT-40A, KOTOphlil: u11eeT anep

TYPY 27 4 X 49 CM2 ( MarHHT H3MeHJieT rrorrepeqHyID KOMIIOHeHT.Y HMIIYJibca 

3apHmeHHhlX t:IaCTlll( rrpn:MepHo Ha 0,6 raB/c; CHCTeMa nHTaHHH MarHHTa 

o6ecnet:IHBaeT B03MOlliHOCTb orrepaTHBHoro rrepeKJIIOqeHHH ero IIOJIHpHOCTH); 

CllCTeMa H3 11 ,n;Byx- ll TpexKoop)lHHaTHhIX MHOrorrpoBOJIO'lHhlX rrponopnn

OHaJibHhlX KaMep ITK, pacnoJIOJl{eHHhlX ,no H IIOCJie Marmna (MaKCHMaJib

Hhle pa3Mephl KaMep nepe,n MarHHTOM 100 X 60 nr2 , 3a MarHHTOM . - 200 X 
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100 CM
2
); rOJJ.OCKOIIIJ CUllHTllJJJJJIIUIOHHIJX CtJ:eTtJ:llK0B rl ll r2, llCII0JJb3Je1me JJ,JJII 

BLipa60TKll cnrHaJJa, 3arrycKaromero ycTaH0BKY (Tpnrrep ); CUllHTllJJJJIIUll0HHIJe 

ctJ:eTtJ:HKH MOHHTopa HefiTpoHHoro rry11Ka MH; a.n:poHHIJfi KaJrnpIIMeTp AK, 

llCIIOJJb3JeMIJfi JJ.JJII B0CCTaH0BJJeHHII 3HepreTntJ:eCKOro crreKTpa HefiTJ)OHOB B 

rryqKe; 11eTIJf>Ha,n:uarnKaHaJJbHblit (MITP-I C-14) n Tpn.n:uaTHJJ.ByxKaHaJJ1,m,1it 

(MITrlIC-32) rropormrn:e ra3oBIJe 11epeHKOBcKne cqeTtJ:HKH, 1IcnoJJ1,3yeMIJe 

JJ.JJII IIJJ,eHTll<pHKaUHII 3ap1IJReHHIJX tJ:aCTIIU; (MITrlIC-14 3anOJJHeH cppeOHOM-12, 

MITrlIC-32 - B03JJ.JXOM, o6a - nplI aTMOccpepHOM .n:anJJeHIIII). 

CIICTeMa 3anycKa JCTaHOBKII HacTpOeHa Ha perHCTpaUIIlO C06IJTIIII, KOT0pLie B 

KOHetJ:HOM COCTOIIHIIII COJJ.epJRaT tJ:eTLipe II 6oJJee 3ap1IlReHHIJe tJ:aCTIIUIJ, nporne.n:nrne 
11epe3 BClO ycTaHOBKy. 

PacnoJJOJReHIIe 3JJeMeHTOB ycTaHOBKII OnlICIJBaeTCII B npanofi OpToroHaJibHOit 

CIICTeMe KOOpJJ.IIHaT, HaqaJio KOTopofi conna.n:aeT C reoMeTp1ItJ:eCKII11 ueHTpOM 

MemnoJJrocHoro 3a3opa MarHIITa. Oci, Z HanpanJieHa BJJ.OJib oc1I nyqKa, a oci, Y
BBepx. 

Bo BTopofi rJJane ormcaHbl rrpone,l:(eHHhie ll3Mepemrn MarnMTHoro rroJUI crreKTpo-

MeTplitJ:ecKoro MarnMTa CIT40A, C03JJ.aHHIJit cneu1IaJJ1,Ho JJ.JIH 3TIIX ueJieit 

KOOPJJ.IIHaTHIJfi MexaHII3M II MarH1ITOMeTp1I11ecKa1I annapaTypa, np1rne.n:eHIJ 
pe3JJJbTaTIJ II3MepeHIIH (puc.3). 

7508 

.... 
2500 

a) 
6) 

Pn:c.3.RoMIIoHeHTa MarHHTHoro IIOJIH By, H3MepeHHaa B 

IIJIOCKOCTHX y = OcM (a) n: y = 20cM (6) 

TpeTbH rnana nocB1ImeHa MeTOJJ.IIKe o6pa60TKII 3KCnep1IMeHTaJJbHOit IIH<pOpMa

UlIII. IlplIBe,n:eHa o6mM CTpyKTypa n03TanHoro aHaJJII3a JJ.aHHIJX, on1IcaHIJ llp1I

MeH1IeMIJe aJJrOplITMIJ reoMeTplitJ:eCKOfi peK0HCTPYKUIIII nepBlltJ:H0it IIHcpopMaumi. 

06oCHOBaHbl IIplIMeHHeMIJe KpllTeplIII nplI nLIJJ.eJJemm: co6IJTIIli HJJRHOfi K0H(p1Iry
pau1rn. 
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IloIICK cp-Me30HOB n peaKUlllIX ( 1) II ( 2) ocymecTBJIHJJCII no llX pacrraJJ,aM Ha 

,n:Ba 3ap1IJReHHIJX KaoHa. Co6IJTII1I OT6npaJJIICb ll3 ~ 119. 106 IICXOJJ.HIJX HeitTpoH

HYKJIOHHIJX n3aIIMo,n:eficTBnfi, 3aperncTpnponaHHIJX crreKTpoMeTpoM 8KCl-JAPM, 

n C00TBeTCTBlllI C Tpe6onaHII1IMll: JJ.JIH n3yqeHII1I peaKUIIII ( 1) co6IJTII1I JJ.OJIJRHIJ 

6IJJIII co.n:epJRaTb He MeHee OJJ.HOfi rrapIJ TpeKon,cocT01Imnx II3 IIOJJ0lRIITeJibHO II 

0TPIIUaTeJibHO 3apameHHOit tJ:aCTIIUblj JJ.JIII II3ytJ:eHII1I peaKUlllI (2) co6IJTII1I JJ.OJIJRHIJ 

6IJJIII co.n:epJRaTI, He MeHee JJ.BYX TaKIIX naP.; MIIHIIMaJII,HOe paCCTOHHIIe MeJRJJ.y noc

cTaHonJieHHIJMII TpaeKTOpIIIIMII nap tJ:aCTIIU He JJ.OJIJRHO npenIJIIIaTb 38B, r.n:e 8B ~ 

1,5 MM - 3KCnepIIMeHTaJibHOe pa3perneHIIe no 3TOll neJIII'IIIHej BOCCTaHonJieHHalI 

nepIIIIIHa B3aIIMOJJ.eil:cTnlIH JJ.0JJJRHa 6IJJia HaXOJJ.IITI,CII B npe,n:eJiax MIIIIIeHII, ee z
KOOpJJ.HHaTa He JJ.OJIJRHa 6IJJia npenIJIIIaTb Z-KoopJJ.IIHaTy MIIIIIeHII Ha 5 · 8z, r.n:e 

8z ~ lcM - pa3perueH1Ie cneKTpoMeTpa no 3Toi1 neJJII'IIIHe. 

,[{JIil nplIMeHeHIIII CIICTeMIJ 1IJJ.eHTII(p1IKaum1 IIPII nLI,n:eJJeHIIII K± IICKJilOtJ:a

JillCb .napLI TpaeKTOplifi - KaHJJ.IIJJ.aTon n cp-Me30HIJ, npOJJ.OJibHM cocTanJIHlOmM 

cyMMapHoro IIMnyJJbCa KOTOpLIX Pi < 8 r3B/c. ITplI 3TOM 3ap1IJReHHIJe tJ:aCTIIUIJ, 

nXOJJ.1Im1Ie B OCTanru1IeC1I ROM61IHaU1III, KaR npanlIJIO, IIMeJIII IIMnyJibCIJ nIJrue nopora 

IIJJ.eHTll(pIIKaUIIII IIIIOHa. 

IlplI 1IJJ.eHTII(p1IRau1rn 3apmKeHHbIX qac'mu C llOMOil(I,JO Mnrl-JC-14 II 

MITrl-JC-32 JJ.JIJI RaJRJJ.Oit 3apameHHofi 11acT1IUIJ pacc111ITIJnaJJac1, OTHOCIITeJihHaH 

nepOHTHOCTb ee 11,n:eHTII<plIRaUIIII (T.H. "nee") KaR a,n:poH orrpe,n:eJieHHOro TIIIIa -

W( i), r.n:e i = 7r±, K± IIJJII p/p. CpanH1InaJI1Ic1, 3aper1ICTp1IpoBaHHIJe rnrnaJIIJ oT 

0601IX qepeHROnCRIIX cqeTqlIKOB c. pacqeTHb!Mll, noJiytJ:eHHIJMII B IIpe,n:nOJJOJReHIIII, 

'ITO 3apameHHIJe tJ:aCTIIUIJ COOTneTCTnyroT yRa3aHHIJM T1InaM. Orrpe,n:eJJHeime 

W(i) HOpM1IponaHIJ TaRIIM o6pa30M,'IT06IJ JJ.JIH Ra]RJJ.Ofi 3apameHHOli qacTIIUIJ 

W(1r±) + W(K±) + W(p/p) = 3. ITplI 3TOM neJJII'IIIHa W(i) = 3 03Ha11aeT 

100 % BepoHTHOCTI, IIJJ.eHTII<pIIKaUIIII, a W(i) = 1 - IIOJJHYlO Heorrpe,n:eJJeHHOCTb 

TlIIIa tJ:aCTIIUIJ. IlplI'IIIHOfi 3TOfi Heorrpe,n:eJJeHHOCTII HnJIHeTCH MaJJIJH, HIIJRe nopora 

perlICTpaUIIII IIIIOHa, IIMIIYJJbC qaCTIIUIJ IIJJII rrorra,n:aHIIe qepeHRoncRoro II3JJyqeHII1I 

OT HeCKOJJI,RIIX tJ:aCTIIU OJJ.HonpeMeHHO n OJJ.IIH II TOT JRe RaHaJJ qepeHKOnCKoro 

c11eTtJ:1IRa. ,[{JIH no.n:anJJeHIIH <pOHa n cneRTpe 3<p<peRTIIBHIJX Mace nplIMeHHJJOCb 

orpaH1ItJ:eH1Ie Ha W(K±) 

W(K±) ~ 1,4. (3) 

ITplI 3TOM IICRJJlOtJ:aeTCH o6JJaCTb Heonpe,n:eJJeHHOCTII (W(K±) = 1) II 

JJ.OCTIIraeTCJI 3HatJ:IITeJJbHOe no,n:aBJJeHIIe !pOHa (6oJJee 90%) IIplI OTHOCIITeJJI,HO 

He60JJ1,ruoit rroTepe cIIrHaJJa. 

B 3TOfi me mane OIIIICaHIJ rrporpaMMIJ MOJJ.eJJ1IponaH1I1I, KOTOpIJe IICnOJJb30na

JJIICI, IIplI aHaJJII3e ,n:aHHIJX. 

l-JeTBepTM rnana rrocnameHa IICCJJe.n:onaHIIlO IIHKJJl031InHoro o6pa30BaHIIJI 

cf> -Me3oHon n ny11Re uefiTpoHOB. Ha p1Ic.4 rrpline,n:eHo pacnpe,n:eJJeHII.e no 

IIHBapIIaHTHofi Macce - M(K+ K-), Ha ROTopoM 11eTRo BIJ,n:eJJHeTcH · cm~irr OT 
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q>•Me30HOB. 

IlapaMeTphl c1rrHaJia 6hlJIII onpe,neneHhl B pe3ym,TaTe annp0Kc11Mau11n cneKTpa 

<l>YHKQ11eit BpeiiTa - B11rnepa (Bw), cKoppeKrnpoBaHHoii rayccoaoii <l>YHKUHeii 

( G ( m, o)) , pa3pememm cneKTpoMeTpa B o6nacrn Macchi ef>- Me3oHa 'rryTeM 

HHTerp11poBaH11H, 11 q>OHOBoit q>yHKUHeii BG(M). TaKaH q>yHKUHH q>11T11poaaH11H 

llMeeT CJie,ny10m11it BII,n: 

F(M) = BW(M) + BG(M), (4) 

(5) r.ne BW(M) = j G(m,o) · Bw(m) · dm. 

Ilp11 3TOM q>yHKUIIH BpeiiTa - B11r

Hepa napaMeTpn3oBaHa cne.ny10m11M 

o6pa3oM: 

'''<, 
mMor ~ 

Bw(m) = ( 2 _ M2)2 + _M.2f2 ' ::S 
m o o (6) ~ 

:s: 
r.ne · r - III11p11Ha CllrHaJia; Mo i':J 

, ::11 

- cpe,nHee 3HaqeHlle 3q>q>eKTIIBHOii 8 
Macchi M(K+ K-) ,nJIH rnrnana; o g 

= 1, 7 ± 0, 3 M3B/c2
- 3HaqeH11e i 

pa3pemeH11H cneKTpoMeTpa B 06Jia

cT11 MaCChl <p-Me30Ha, paccqnTaHHOe 

MeTo,noM MoHTe-Kapno. 

ll>oHoBaH q>YHKUHH IIMeeT BIi.Li 

BG(m) =A+ B/(m2 - M?) + Cm, 
(7) 

r.ne Mt = M(K+) + M(IC). 

1 

25000 

20000 

15000 

10000 

TaKaH q>yHKUIIH 6hlJia Bhl6paHa 113 5000 

npe.nnoJIOJJ(eHIIH rJia,LIKOCTll cneKTpa 

Mace ,LIJIH q>oHa. OHa xopomo corna-

cyeTcH co cneKTpoM B 06nacT11 Mace 

BHe CllrHaJia. 

B pe3yJihTaTe annpOKCIIMal.(1111 6hlJill 

noJiyqeHhl CJie,ny10mne 3HaqeHIIH ,LIJIH 

Macchi Mo II III11p11Hhl c11rHaJia r : 

Mo= (1019,5 ± 0,2) M3B/c2 
, 

r = (4,5 ± 0,1) M3B/c2 • 

6 

'-

1.02 1.04 1.06 1.08 

M(K+ K-), r3B/c2 

P11c.4. CneKTp HHBa{>HaHT
HhlX Mace M ( K+ K-) 

) 

IloJiyqeHHhle 3HaqeHIIH xopomo cornacy10TCH C Ta6JI11qHI,IMll. B pe3yJihTaTe Ta

KOii annpOKCIIMal.(1111 6hlJIO Bhl,neJieHO 60350±650 KOM611Hau11ii, COOTBeTCTBYIOIUIIX 

<p-Me30HaM, Ha,n q>OHOM 162000 KOM611Hau11ii. 

XapaKTep11cT11K11 ,n114>4>epeHu11aJihHhlX ceqeHHH HHKJII0311BHoro polR,!l;eHHH ef>
Me3oHoB B peaKu1111 (1) onpe,neJIHJIHCh B patmax cJie,ny10meii napaMeTp113au1111: 

d2 u 
dxFdP? ex (1 -·xFte-bP,2 (8) 

r.ne x F - nepeMeHHaH ll>eiiHMaHa, Pl - KBa,npaT nonepeqHoii cocTaBJIHIOIUeii 

11MnyJihca. 

IloKa3aTeJih n B (8) onpe,neJIHJICH 11Tepau110HHhlM cnoco6oM 113 conocTaBJieHIIH 

3KCnep11MeHTaJihHOro 11 MO,LleJI11poBaHHOro cneKTpOB no Pi- 3HaqeHlle n 
BaphllpOBaJIOCh B IIIllpOKIIX npe,neJiax, .LIJIH KalR,!l;oro ll3 KOTOphlX Bhlq11cJIHJiaCh 

BeJI11q11Ha x2, xapaKTep113yromaH cornac11e 3THX cneKTpoB. IloKa3aTeJih b B • 

(8) onpe,neJIHJICH B pe3yJihTaTe annpOKCI1Mau1111 CKOppeKTIIpOBaHHOro C yqeTOM 

aKcenTaHca cneKTpa no Pl 3KcnoHeHu11aJihHOii q>yHKUHeit Bn.na f ( P?) = A e-bP,2. 
CpaBHeH11e BOCCTaHOBJieHHhlX 3Kcnepii:MeHTaJihHhlX cneKTpoB Pi 11 Pl c 

MO,L1eJI11poBaHHhlMll npe,ncTaBJieHhl Ha p11c.5.. 3To cpaBHeH11e yKa3hIBaeT Ha 

xopomee cornac11e Bhl6paHHOii MO,neJill C 3KCnep11MeHTaJihHhlMll ,naHHhlMll. 

::11 -1 
5 10 
:,: 
:s: 
~ -2 
~ 10 :,: 
..0 
~ 

~ -3 
g 10 
:i: ... 
0 ...f 

10 

a-~ ::11 □-l'OffllJII ::r 
1-llmll'H i -1 ♦ 1-llW!lfll' 

~ 10 t,.,:@; 

\ ~ *t+ 

:,: ' ~~ 
~ -2 
~ 10 #: 
u 
0 
:i: ... 

I 11
1
, 0 

10 15 20 25 30 35 40 0 0.1010.J0.40.50.60.70.80.9 1 
P,,~iB/c) P,21~3B/c)2 

P~c.5; CpaBHeH11e cneKTpoB no Pi 11 Pl ,nJIH 
3Kcnep11MeHTaJihHhlX MO,neJI11poBaHHhlX co6hlTIIH 

B pe3yJihTaTe TaKoit npoue.nyphl nonyqeHhl cJie,ny10m11e 3HaqeH1111 ,nJin n 11 b. 
COOTBeTCTBy10m11e BeJI11qnHe x2 ~ 1: 

n = 5 o+0,2 
' -0,5, 

b=(2,8±0,2) (r3B/c)-2
• 

7 
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IlOJ1yqeHHI,.Ie 3Haqemrn noRa3aTeJie:fi n u b xopomo corJiacyroTcJI c noRa-

3aTeJIJIMH, noJiyqeHHhIMH B ,npyrux 3RcnepHMeHTax, npoBe,neHHhIX B HYRJIOH

HYRJIOHHhIX B3a:fiMO.Z{e:fiCTBHJIX. CpaBHeHHJI 3THX 3HaqeHH:fi npHBe,Z{eHhI B 1.a6JI. 1. 

Ta6m1ua 1 

PeaKl.(llll, 

IIMflYJJLC, n b ,(r3B/c)-2 

XF IIHTepsaJJ 

nC, 20 - 70r3B/c, XF > 0, 1 5,0:'.:~:~ 2,8±0,2 
8KC1.JAPM 
np, 30-70 r3B/c, XF > 0, 1 4,28±0,42 3,02±0,55 
pBe, 70 r3B/c,XF > 0,41 6,0±1,7 2,4± 0, 7 
pp, 93 r3B/c,0, 2 > X1 > 0, I - 3,34± 0,57 
pBe, 100 r3B/c,0,22> X1 > 0,14 - 3,18±0,33 
pBe, 120 r3B/c, 0,45 > X1 > 0,0 - 3,0± o, 1 
pBe, 150 r3B/c, X1 > 0, 15 4,06±0,40 -

C yqeTOM BhI6paHHhIX napaMeTpOB MO,Z{eJIH polH,Zl;eHHJI </>•Me30HOB B peam:~HH (1) 

6bIJJa paccqunurn 3q>q>eKTHBHOCTb perncTpauuu </>-Me30HOB, ROTOpM COCTaBHJia 

€ = (1,02±0,05(cTaTJ±0,17(cucT.)) %. IlpupacqeTe3TOll 3<p<peRTHBHO

CTH npHHHMaJIHCb BO BHHMaHHe reoMeTpuqecRaJI 3<p<peRTHBHOCTb perucTpau;uu 

</>-Me30HOB, 3<p<peRTHBHOCTb cpa6aThJBaHHJI CHCTeMI,I' 3anyCRa ycTaHOBRH, 3<p

<peRTHBHOCTb CHCTeMhI H,Z{eHTH<pHRaIJ;HH 3apJIJReHHhIX qaCTHIJ; H noTepu C06hJTH:fi 

H3-3a npuMeHJieMhIX orpaHuqeHuii npu oT6ope peaRu;uu (1). CucTeMaTuqecRaJI 

omu6Ra o6ycJIOBJieHa B OCHOBHOM, Heonpe,neJieHHOCTJIMH, CBJI3aHHhIMH C MO,Z{eJibIO 

polH,Zl;eHHJI conpoBOJH,Zl;aIO~HX q'acTHIJ; H JIOrHRO:fi 3anycRa ycTaHOBRH (6oJiee 

qeThlpex 3apJIJReHHhIX qacTuu;). 

C yqeTOM 3TO:fi 3<p<peRTHBHOCTH 6hJJIO paccquTaHO noJIHOe ceqeHHe 

HHRJII03HBHOrO o6pa30BaHHJI </>•Me30HOB B He:fiTpOH-HYRJIOHHhIX B3aHMO,ne:ficTBHJIX, 

paBHOe 

u = (276 ± 21(cTaT.) ± 45(cucT.)) MR6. \. 

B nJITo:fi mane uccJie,nyroTcJI npou;ecchl napHoro o6pa3oBaHHJI </>-Me30HOB • .Jl.;fa 

BhI,Z{eJieHHJI peaRIJ;HH (2) OT6upaJIHCL co6hITHJI, co,nepJRa~ue RaH,nH,naThI n .Z{Ba </>•Me-

30Ha • .Jl.nyMepHoe pacnpe,neJieHue no M(K+ K-)i u M(K+ K-)2 (onpe,neJieHHhIX 

COOTBeTCTBeHHO ,Z{JIJI nepBO:fi H BTOpo:fi naphl - RaH,Z{H,Z{aTOB B </>-Me30HhI) npune,neHo 

Ha puc.6. B o6JiaCTH 3HaqeHH:fi Mace M(K+ K-)i u M(K+ K-)2, 6JIH3RHX R Macce 

</>-Me30Ha, Ha6JIIO,Z{aeTCJI npeBhlilleHHe Ha,n <pOHOM, ROTOpoe o6ycJIOBJieHo co6hJTH

JIMH napHoro o6pa30BaHHJI </>•Me30HOB. Ilpu 3TOM, ROM6HHaTOpHhlfi <poH B o6JiaCTH 

tta6Jiro,naeMoro cHrHaJia He npeBhlmaeT 1 %. )l_JIJI ou;eHRH ROJiuqecTna co6hITH:fi, 

co,nepJRa~ux napy </>-Me3oHoB, cneRTp no M(K+ K-)i pa36HBaJICJI Ha paBHhle HH

TepBaJihI no 5 MaB / c2 ' ,Z{JIJI RaJH,Zl;Oro H3 ROTOphIX CTpOHJIOCb pacnpe,neJieHHe no 

8 

' ' 
i, 

~ 

\ 

\.:') I 

;_ 

M(K-t-K-)2. KoJiuqecTBO </>•Me30HOB B KIDK.Z{OM IIHTepBarre orrpe,nemmocb 

C HCIIOJib30BaHHeM BbimeormcaHHOll rrpo11e,nypbl q>HTHpOBattiui (5). 
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M(K+ K-)i, r3B/c2 

Puc.6. CneRTP M(K+ K-)1 
B 3aBHCHMOCTH oT M ( K+ k- )2 

:>! 
-0. 
0 ; 
~ 40 
~ 

30 

20 

10 

0 1 1.01 1.02 1.03 1.04 
M(K+ K-)i r3B/c2 

Puc.7. KoJiuqecTBO </>•Me30HOB 
B 3aBHCHMOCTH oT M(K+ K-)2 · 

Ha puc: 7 npe,ncTaBJieHo pacnpe,neJieHHe RoJiuqecTBa </>-Me30HOB, onpe,neJieHHhIX 

H3 cneRTpoB no M(K+ K-)2, nocTpoeHHhIX ,nJIJI co6hITH:fi, oTo6paHHhIX H3 paBHO

MepHhIX HHTepnaJioB cneRTpa no M(K+ K-)i. J,fa aToro pacnpe,neJieHHJI 6hIJIO 

orrpe,neJieHo ROJIHqecTBo co6hITH:fi, co,nepJRa~ux ,nBa </>•Me3oHa: 

N¢,¢, = 124 ± 20. 

)l_JIJI orrpe,neJieHHJI ceqeHHJI napHoro polH,Zl;eHliJI </>-Me30HOB Mo,neJiuponaJiacL pe

aRl(HJI (2). llHRJII03HBHhle .Z{H<p<pepeHIJ;HaJibHhle ceqeHHJI ,Z{JIJI RalH,Zl;oro H3 </>•Me30HOB 

rrapaMeTpH30BaJIHCh (8) c paHee orrpe,neJieHHhIMH napaMeTpaMH n .u b. Corrpo

BolR.Z{aro~ue qacTHIJ;hI pa3hlrphIBaJIHCL B paMRax Mo,neJIH JETS ET. i Ilpe,ncraBJieH-

9 



Hble Ha pIIc.8 pacnpe,neJieHIIJI npo,noJibHbIX II nonepelIHbIX IIMnyJibCOB ¢>•Me30HOB 

3KCnepIIMeHTaJibHbIX II MO,neJIIIpoBaHHbIX co6bITIIIi peam:~IIII (2) yKa3bIBalOT Ha !IX 

xoporuee cornacIIe. ,,. 

Pacnpe.n:enemre no MHOJReCTBeHHOCTII (N c) 3aperIICTpHpOBaHHbIX B 3RCnepII

MeHTe 3apJIJReHHbIX t:J:aCTIIU y.n:oBJieTBOpHTeJibHO cornacyeTCH C COOTBeTCTBYIOIUIIM 

pacnpe,neJieHIIeM ,nJIH MO,neJIHpOBaHHbIX co6bITIIil: (pIIc.9). 9TO CBH,neTeJibCTByeT 0 

np1IMeHIIMOCTII BbI6paHHOil: Mo,neJIII ,nJIH pact:J:eTa 3<p<peKTIIBHOCTII pemcTpauIIII II 

cet:J:eHIIH napHoro o6pa30BaHHH </J-Me30HOB. 

C yt:J:eTOM BbIIIIelrnJioJReHHOro, ,nJIH co6bITIIfi (2), co,nepJRaIUIIX ,nBa </J-Me3oHa, 

6bIJIO nonyt:J:eHO 3Hat:J:eHIIe noJIHOil: 3<p<peKTIIBHOCTII !IX pemcTpaUIIII, paBHOe f = 
(3,0 ± O,47(crnT.) ± 0,31(cIICT.)) • 10-4 • 3TO no3BOJIHJIO paCC'IHTaTb norrHoe 

cet:J:eHIIe peaKUIIII (2) 

a= 12,9 ± 3,O(crnT) ± 1,3(cIIcT)MR6. (11) 

~ ~ 
::! + 

::! 
:s: :s: 10-1 
:,: :,: 
:s: :s: 
"[ "[ 
Q) Q) 

~ 10-1 
Q) 

~ 
:,: :,: 10-2 ..0 ..0 
,,: ,,: 
Q) Q) ,.. ,.. 
:s: :s: 
u u 
0 0 
:,: :,: 10-3 ,.. ,.. 

0 10-2 0 

b111l1111lr111!1111l111,l1,,,l,,,,l,,1,l,.l.l 1 

10 12 14 16 18 20 22 24 26 0 0.2 0.4 0.6 0.8 

Pi r3B/c P? (r3B/c)
2 

PIIc.8. CpaBHeHIIe cneRTpoB no Pi II P? .UJUI 3KcnepIIMeHTaJib
HbIX (Tot:J:KII) II Mo,nenIIpoBaHHhIX (rncTOrpaMMa) co61ITIIil:. 

CornacHo OUM - npaBIIJIY, 

poJR,neHIIe <P<P - nap B HefiTpOH 

- HYRJIOHHbIX B3aIIMo,neil:cTBIIHX 

,n:OJIJRHO . conpoBO)K,naTbC.sI 

KaK MIIHIIMYM napoil: CTpaHHbIX 

t:J:aCTHU. ,L(JIH ero npOBepRII 

cpe,nII OT06paHHbIX co6bITIIH -

KaH,n:II,naTOB B (2), IICKaJiaCb 

rpynna co61ITIIil: napHoro o6pa-

3OBaHIIJI </J-Me30HOB C accouIIa

TIIBHbIM poJR,neHIIeM CTpaHHbIX 

t:J:aCTHU. 

~ 0.4 I , 
:s: 
:,: 

~ 
Q) 

~ 
..0 
,,: 

~ 
ti 
~ 
0 

0.35 
0.3 

0.25 

0.2 

0.15 

0.1 

0.05 

0. 3 4 5 6 7 8 
Ne 

PIIc.9. CpaBHeHIIe pacnpe,neneHIIil: no MHO
JReCTBeHHOCTII 3apHJReHHbIX 'lll).CTHU ,nJIH MO
.n:enIIpOBaHHbIX ( KpIIBaH) II 3KcnepIIMeHTa
JlbHbIX (rIICTOrpaMMa) co6bITIIil: 
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I 

r 

,L(JIH oueHRII 3<p<peKTIIBHOCTH perIICTpaUIIII conpoBOJR,na10mIIx t:J:aCTHU Bee co-

6bITIIH (2) 61IJIII pa3,neJieHbI Ha ,nBe rpynnbl - C conpOBOJR,neHIIeM II 6e3 Hero. 

KoJIII'lleCTBO <P<P- co6bITHil: B BbI,neneHHbIX rpynnax onpe,neJIHJIOCb c nOMOIUb!O 

onIIcaHHoil: paHee npoue.n:ypbI. Ha pIIc.10 (a) II (6) npIIBe,neHbI pacnpe.n:eneHII.sI 

no A1(J(+ J(-)i .D:JIH yKa3aHHbIX rpynn co61ITIIil:. KonIIt:J:ecTBo co61ITHil: (2) pa3JIH'll

Hoil: KOHcpmypaUIIII ( C conpOBOJR,neHHeM II 6e3 Hero) 6bIJIO nonyt:J:eHO TaKJRe nyTeM 

MO,nenIIpOBaHIIH B COOTBeTCTBIIII C paHee onH~aHHbIMH ycJIOBHJIMH. 113 pe3YJibTaTOB 

cpaBHeHHJI lIHCJia 3KCnepIIMeHTaJibHbIX Ii MO,nenupoBaHHbIX co6bITIIH pa3JIH'IHOil: 

KOHcpmypaum1 (Ta6n.2) BII.D:HO, 'ITO MO,neJIIIpoBaHIIe xoporuo OITIICbIBaeT ycJIOBIIH 

3RCnepHMeHTa, noCKOJibKY BOCilpOII3BO,nHTCH COOTHOIIIeHIIe lIIICJia co6bITIIil: (2) C 

corrpoBoJR,neHIIeM II 6e3 Hero. 

Ha pIIc. l O ( B) rrpIIBe,n:eHo pacrrpe.n:eneHHe no M ( J(+ I<-) 1 ,nnH rpyrrrrbl co61ITIIil: 

RaH,n:II,naTOB B (2), B KOTOpbIX cpe.n:H corrpOBOJR,naJOmIIx t:J:aCTIIU y.n:aJIOCb BbI,n:eJIIITb 

xoTH 61I o,nHy H3 cTpaHHbIX t:J:aCTIIU K2, AO, J(+ IIJIII I(-, II,neHTII<pIIUIIpyeMbIX 

B 3KCnepHMeHTe. IlpII 3TOM ,nJIH BbI,n:eJieHIIH co61IT1Iil: peaKUIIII (2), co,nepJRaIUIIX 

.n:onoJIHIITeJibHO K2 IIJIII AO, KpOMe t:J:eTbipex 3apHJReHHbIX KaOHOB, RaH,n:II,n:aTOB B 

napy <P•Me30HOB, .n:onOJIHlITeJibHO Tpe6oBaJIOCb HaJIIIt:J:He Heil:TpaJibHOH BHJIRH (napa 

TpaeRTOpIIil: npOTIIBOnOJIOJRHO 3apHJReHHbIX 'llclCTHU, 1IMe10mIIx 06my10 BepIIIIIHy B 

o6nacTII pacna,n:Horo ofrbeMa), y KOTopott IIHBap
0

HaHTHaHMacca B CIICTeMe 1r+1r-, 

IIJIH p 1f- OTJIIIt:J:aeTCH OT Ta6JIII'IHOro 3Hat:J:eHIIH MaCCbI, COOTBeTCTBeHHO 1(2 HJIII 

AO, He 6onee t:J:eM Ha BeJIII'lllIHY 3-JM , r.n:e OM - 3Hat:J:·eHIIe 3KcnepIIMeHTaJibHoro 

pa3peIIIeHlIH no IIHBapnaHTHOil: Macce, paBHOe 3,76 M3B/c2 .D:JIH CIICTeMbI 7r+7r- II 

1,55 M3B/c2 
- .n:nH cncTeMbI p 1r-. ,L(nH BbI,neneHIIH co61ITIIil: (2), co,nepJRamnx 

KpOMe RaH,nII,n:aTOB B napbI <P•Me30HOB 3apHJReHHble RaOHbI, Tpe6oBaJIOCb HaJIHt:J:He. 

XOTH 6bl o,nHOH .n:onoJIHIITeJibHOil: 3apHJReHHOil: t:J:aCTHUbI, n.n:eHTII!plIUIIpyeMoil: KaR 

J(+ lIJill I(- B COOTBeTCTBIIll c YCJIOBlleM (3). 

KaR BII,nHO ll3 npIIBe,neHHoro pacnpe,neJieHHH IO(B), He y.n:aJIOCb BbI,neJIIITb 

CHrHaJI OT ,nByX </J-Me30HOB B conpOBOJR,neHlIII CTpaHHbIX t:J:aCTIIU. Bepxmrn 

rpaHnua lIIICJia TaKHX co6bITllil: co CTpaHHbIMH t:J:aCTIIUaMH cpe.n:II conpoBOJH.D:eHHJI 

He npeBbIIIIaeT 10 npII 95% y.,n. 

,L(JIH oueHRII OJRH,naeMoro 'lllICJia co61ITIIil: (2), B ROTOpbIX MOrJIII 6bl 6bITb 

II,neHTII!plIUllpOBam,1 .D:OITOJIHIITeJibHble CTpaHHbie qacTIIUbl 1(2, AO, J(+ llllll 1.;-, 
IICnOJib30BaJiacb <peHOMeHOJIOrHt:J:ecKaH MO,neJib FRITIOF, KOTopaJI npe,nnoJiaraeT 

cTporoe BblnOJIHeHIIe npaBHJia OUM. B1I6op yRa3aHHoil: Mo,neJIII o6ycnoBJieH TeM. 

'ITO IIMnyJibCHble cneRTpbI IICCJie,nyeMbIX t:J:aCTIIU no npo,noJibHbIM II noneprqHI,IM 

COCTaBJIHIO!UlIM, a TaKJRe no MHOJReCTBeHHOCTH 3apHJReHHbIX t:J:aCTHU xoporuo onH

CbIBalOT COOTBeTCTBy10mne 3RCnepIIMeHTaJibHble pacnpe,neJieHHH. 
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Pe3JJILTaTLI noJiyqeHHOtt oueHRII 

npIIBe,neHLI B Ta6JIIIUe 2. IlpIIBe- 20 

,neHHLie B Ta6JIIIUe ,l(aHHLie no3B0- l'Q 

JIHIOT C,l(eJiaTL BLIB0,l( 0 ,neq>IIUIITe 
0 
:i:: 10 
0 

CTpaHHLIX qacTIIU B npouecce 06- "' Q) 

;:;J 0 
pa3oBaHIIH napLI </>-Me30HOB. cho ~ 

0 '° HBJIHeTCH CBII,l(eTeJILCTB0M Hapy- l'Q 

:~ :~ llieHIIH npaBIIJia O I.JJ1. PaccqII-
E-< u 
Q) 

0TH0IIIe-
:,< 

TaHHruI Hll)KHll.SI IpaHIIUa :s: 
i=: 

HIIH ceqeHIIH OUM 3anpemeHHLIX ~ 

npoueccoB R II3MepeHH0MY B ,naH- 10 

HOM 3RCnepIIMeHTe noJIH0MY ce-

qeHIIIO napHor~ po.lR.l(eHIIH </>•Me-

30H0B C0CTaBJIHeT 0,09 npII 95% 

y. ,l(. -10 
1 1.005 1.01 1.015 1.02 1.025 1.03 1.035 1.04 1.045 

M(J<+ I<~)1, r3B/c2 

Pnc.10. CneRTp~ M(J<+ I<-)i .l(JIH co6LITIIH (2) 6e3 conpoBo
.lR,l(eHIIH (a), c conpoB0.lR,l(eHIIeM (6) II co CTpaHHLIMII qacTIIUaMII 
cpe:nn conpo1_1oiH.neHIIH (B) 

Ta6mn.1a 2 

<fxf, 
Ha6mo.11aeMa11 <fxf, c conpoB0lK.!leH11eM 
Kottqmrypaui111 (,f,,f,+X) 6ea conpo-· 

co6!lTHlt (2) _B0JK.!leHHII Bcero 
cpe.11H X co.11ep-

Jlro6ue X JKIITC.11 K~, A0, 

K+ mmK-

3KcnepHMeHT 66±17 <10 53± 15 124±20 
95%y.,ll. 

Mo.11enHpOBaHHe 
" B npe.11nonoJKeHHH 80± 12 26,0± 3,4 44±8 124± 10 

OUM 

OcHOBHLie pe3JJILTaTLI II BLIB0,l(LI ,l(IICcepTaUIIII 

1. B 3RcnepIIMeHTe, npoBe,neHH0M c noM0JULIO ycTaH0BRII 9KCqAPM, 

II3MepeHLI noRa3aTeJIII, xapaRTepII3JIOJUIIe IIHRJII03IIBH0e o6pa30BaHIIe <,f>
Me30H0B B paMRaX napaMeTpH3aUIIH .l(IIq>q>epeHUIIaJILHoro ceqeHIIH B BH,l(e 

d2,,- ex (1 - X )n . e-bP,2 
dxpdP,2 F 
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l 

>if' 

n - 5+0.2 
- -0.5 

b = (2.8 ± 0.2)(r3B/c)-2 • 

9TH 3HaqeHIIH, C O,l(H0fi CT0p0HLI, xop0III0 onIICLIBaIOTCH TeopeTnqecRo:it 

MO.l(eJILIO "RBapROBOro cqeTa" , a C .r1pyro:it. - corJiacyIOTCH C noRa3aTe

JIHMH, noJiyqeHHLIMII B ,npyrIIx 3RCnepnMeHTax, npoBe,l(eHHLIX B HJRJI0H

HJRJIOHHLIX B3aHMo,nettcTBIIHX, II CBH,l(eTeJILCTBJIOT 06 IIX He3aBllCllM0CTll OT 
C0pTa HJRJI0Ha. 

2. C Han60JILIIIe:it TOqH0CTLIO II3MepeH0 ceqeHIIe IIHRJII03HBH0ro po.lR.l(eHIIH ¢
Me30HOB B Heil:TpOH-HJRJIOHHLIX B3aIIM0,nettcTBIIHX npII cpe,nHe:it 3Heprnn 

HaJieTaIOIUHX HefiTpOHOB 51r38/c. 9TO ceqeHIIe paBH0 

103 1-
\0 
~ 
::. 
0 
:,: 
:i:: 
0 
:,< 
0 u 

102 

rr = (27n +.21fr.T~T.) + 45(cncT.)) MR6/HJRJIOH 

., pp .,/i.,;, 52.6 GeV Drijard et al. 
e pNDlGeVDaumetal. 
■ pN 93 GeV Daum et al. 
o p N 63 GeV Daum et al. 
A pp 24 GeV Blobel et al. 
C np40GeV Aleevet'a.L 
C n N 51 GeV Ex.CHARM 

, ft ~ t ¥ 

t 

t 

II yRa3LIBaeT Ha pocT ceqeHIIH no 

. cpaBHemi:10 C ll3MepeHIIHMll, npo

Be,l(eHHLIMII npn cpe,ntte:it 3Hep-

6 7 8 910 20 30 40 50 

• rnn He:itTpOHOB 40 r3B/c. Ilo

JiyqeHo yRa3aHne Ha yBeJIIIqe

Hne 3Toro ceqeHnH no cpaBHe

HIIIO C ,l(aHHLIMII B np0T0H-Hy

RJI0HHLIX II aHTIInp0T0H-ttyRJIOH

HLIX B3aIIM0,nettcTBIIHX npn 3Hep

rnn nepBIIqHLIX aHTIInpoT0H0B 

63 II 93 I'3B. 9TO n03B0JIHeT 

C,l(eJiaTL BLIB0,l( 0 TOM, qTo B npo

ueccax IIHRJII03IIBHoro o6pa3oBa

HIIH q>-Me30HOB ,l:I0MllHHpyeT cxeMa VS, r3B/c 
Pnc.11. CpaBHeHne noJiyqeHHoro 
pe3YJILTaTa C ,naHHLIMII ,npyrnx 
3Rcnep.HMeHT0B 

o.r1tto603oHttoro o6Metta. -

3. l13MepeHO ceqeH.He napttoro po.lR.l(eH.HH q>-Me30HOB B HefiTpOH- HJRJI0HHLIX 

B3a.HMO,l(eliCTBllHX, OCH0BaHHoe Ha Ha.H60JILI1Iett CTaT.HCT.HRe TaR.HX co6uni:tt 
(124 ± 20), R0Topoe C0CTaBIIJI0: 

12, 9 ± 3, 0(CTaT.) ± 1, 3(rncT.)MR6/HyRJIOH. 

9Ta BeJI.Hq.HHa cornacyeTCH co 3HaqeH.HeM, noJiyqeHHLIM np.H 6JI.H3R.HX 
3Hepr.HHX. 

13 



4. B rrpouecce rrapHoro o6pa3oBaHHJI q>-Me30HOB HeitTpoHaMH Ha6Ji10,neHo 

HapyIIIeHHe rrpaBHJia OIJ;I1. HmKHJIJI rpaHHUa oTHoIIIeHHJI cetJemrn OIJJ1 

3arrpem;eHHhIX npouecCOB K IIOJIHOMY cetJeHHIO rrapHoro polH,LleHHJI ¢-Me30HOB 

paBHa 

0, 09 IIpH 95% y.,n. 

5. Orrpe,neJieHa BepXHJIJI rpaHHUa cetJeHHJI o6pa3oBaHHJI COCTOJIHHit f (2300) 

H !(2340) B HeitTpOH-HJKJIOHHhIX B3aHMO,neitCTBHJIX rrpH cpe,nHeit 3HeprHH 

HeitTpOHOB 5lr3B/c, ROTOpaJI COCTaBHJia 

0, 79 MR6/HJRJIOH, C 95% y.,n. 

6. IlpOBe,neHhl H3MepeHHJI IIOJIJI cneRTpoMeTpHtJecRoro MarHHTa CII40A ycTaHo

BRH 9KCY:APM c noMOIIl;LIO cneuuaJILHO co3,naHHOit ,nJIJI 3THX ueneit MarHH

ToMeTpHtJecRoit annapaTyphl II Roop,nHHaTHoro MexaHH3Ma. CcpopMHpOBaHa 

no,npo6HaJI RapTa MarHHTHOro IIOJIJI (6oJiee 60000 TOtJeR), ROTOpaJI HCIIOJIJ,-

3yeTCJI B rrporpaMMHOM o6ecnetJeHHH 3RCIIepHMeHTa. Co3,naHa OTHOCHTeJILHO 

CROpOCTHaJI H 3<pcpeRTHBHaJI rrpoue,nypa onpe,neJieHHJI 3HatJeHHJI jj B JII06oit 

TOtJRe MeJKIIOJIIOCHoro 3a3opa MarHHTa. 

B OCHOBY .nuccepTaUHH JierJIH ny6JIHRaUHH, BRJia,n aBTOpa B ROTOphle B IIJiaHe 

BhlIIOJIHeHHJI 3a,natJ H IIOJIJtJeHHJI q>H3HtJeCRHX pe3JJILTaToB, H3JIOJKeHHhlX B .l(HC

cepTaUHH, JIBJIJieTCJI onpe,neJIJIIOIIl;HM. 
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