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Y[K 539.126 M-16 

MCCJIE.UOB.AH11E PE30HAHCHOrO COCTOHlil'IH ~(1245) LlETO.uOM l\1A.KC11MAlIbHO':'" 
TO IIPAB,llOrrOnOEM.H: IIpenpmHT JiITOO> 23-977 

E.TI.EapRoB t H.B.EaTa~OBa ~ ~. - Mot 1997 - 12c. 

C U.em.IO yTo'lHeHHH napaMeTpOB pe30UaHCa X 2 (1245) , YKa.3a

UUR Ha cymecTBOBaHUe KOTOpOro 6bIJIU nOJIyqeHLI B pa60Te [1], 

6bIJI npoBe,neu auaJIH3 '1acTH MaTep»ana U3 [1) MeTO,ll;OM MaKCH

MaJn.HOro IIpaB,ZJ;ono,n06uSI. He06xo,ll;HMOCTL TaKOra aHaJIH3a BLI

3BaH& TeM, 'ITO B pafioTe [1] npH 06paOoTKe pe3YJThTaTOB npHMe

HSlJICSI MeTQZl HaHMeHLIDHX KBanpaToB. Hcnom.30BaJIHCL HHTep

BaJIM Macc IIDIpHHOH 2.5 M3B, 'ITO MO.lKeT IIpHBeCTH K onpe

,ZJ;eneHHLIM CHCTeMaTlI'lecKHM oIIIH6KaM, TaK KaK IllHpHUa pe30

HaJlCa r = (2.0 ± 1.5) MaB coH3MepIDI& C BbI6paJIHbIM maroM. 

IIoJIyqeuHhIe B pafioTe YTo'IHeHHlde napa.M.eTphI pC30HaHCa xo

porno COrJI8.CYJOTcSI C ,naHHhlMH, npHBc,ncHHldMH B [1], H HMeIOT 

CJ1enylOlllHe 3Ha'leHHSI: Macca M = (1245.9 ± 0.2) MaB, llIHpHHa 

r = (0.8 ~:8:~) M3B, 4Ja3a OTHOCHTeJlLHO ~83bI !2(1270)-Me30Ha 

paBHa (2.5 *.9.3) _pa,n. 

P~C. - It CTIMCOK ~T. - 3 HBMM. 



B 3TOM nperrpHHTe npe.nCTaBJIeHO HCCJIe.rI,OBaHHe pe30HaHCa X 2(1245), Ha 

cymecTBOBaHHe KOTopOro YKa.3bIBaIOT pe3YJIhTaThl pa60ThI [lJ. IIQlI.aBJUIIO

~e 6oJIbIIDIHCTBO HblHe H3BeCTHhIX Me30HHIJIX COCTOSlHHH npe.ncTaBJUlIOT co

6o:i! CBSl3aHHhle COCTOjIHIUI H3 nap KBapK-aHTHKBapK ( qq ), xopomo )'KJla

,llhIBaIOID;HeCH B cxeMy SU(3)-MYJIbTHllJIeToB. O,nHaKO, HaH60JlhmHH HHTepeC 

ceiiqac BhI3hlBaIOT TaK Ha.3hIBaeMLIe 3K30TH'IeCKHe COCTO.JIHHH. Ha cero.nHJlW

BBH ,neBh H3BeCTHhI TpH THna TaKHX COCTOHHHii ( CM., HaIIpHMep, [2] ), H no

BH1UiMoMY, Me30R X2(1245) OTHOCHTCH K O,UHOMy H3 BHX. 8K30TH'IeCKHe Mea

HhI TaKOra THna npe.nCTaBJHllDT co6oit COCTOHHHH, KBaHTOBhIe 'lHCJIa KOTOphIX 

COBMecTHMH C npe,nnOJI01KeHHeM 06 HX qij-coCTaBe, HO HMeIOT OTJDfllaJOlIlHeCH 

OT o6hI'lHLIX Te HJIH HHhIe CBOHCTBa : HeCTa.H.llapTHOe COOTHomeHHe Me)K,lly 

mHpHHaMH pacna,nHLIX. KaHaJIOB HJIH IIIHpHHy, 3Ha"tlHTeJlhHO MeHbDIyB:), ':IeM 

3TO CJIe.n.yeT H3 ou.eHOK, C,neJIaHHLIX Ha OCHOBaHHH aHaJIH3a BeJllPIHHhI 3Hep

raBLI.ll.eJIeHBH, yrJIOBOro MOMeHTa H KOHCTaJlThl CBJIhHOrO B3aHMQIleHCTBH.H. 

IIo pe3ym.TaTaM [1] Pe30HaHC X2(1245) HMeeT nmpHHy (2 ± 1.5) M3B , 'ITO, 

no Kpa.:ible:H Mepe, B 5 p83 MeHhme, '1eM CJIe,nOBaJIO 6hI O)K}I,UaTlo HCXO,lljl H3 

ou.eHOK, CJleJIaHHLIX B npe.nnon01KeHHH 0 CTpaJnKOHHeBOH cTpyKType ( ss ) 
3TOro Me30Ra. 

Pe30HaHC X 2(1245) 6hIJI 06Hapy1KeH IIpH HCCJIe.llOBaHHH cneKTpa Macc CH

CTeMM K,K,-Me30HoB. MaTepHaJI nonyqeH Ha 6-MeTpoBoM cneKTpoMeTpe 

MIIC HT3c1> [3]. CHCTeMa,nBYX K,,-Me30HOB p01K,llaJIaCL B peaKIUlH: 

(1.1) 

HMDyJlhC :nyqxOBOro 1r--Me30Ha pa.:BHHJICH 40 r3B/c. 

B.06JlacTH Macc 1245 M3B 6LIJla 06HapyJReHa HeperyIDIpHocTh B nOBe.ae

HHH yrnoBLIX MOMeHTOB (YO), (y20) H (~O). BhlJlO nOKa.3aHO, 'ITO OHa M01KeTo

6ldTL OlIBCaHa BBe.neHHeM HOBOro pe30HaHca X 2(1245) C KBaHTOBblMH tIHCJIa

MB JP = 2+, MaccoA (1244 ± 2.5) M3B, nmpHHoA (2.0 ± 1.5) M3B H cPa30ii 
OTHOCHTeJThHO !2(1270)-Me3oHa (2.5 ± 0.3) pa.rtHaH&. Pe30HaHC pO.lK,l:(aJIcj[ B 

Do-BOJIHe. 06Hapy1KeHHe TaKOro pe30HaHca, KaK yJKe roBOpHJIOClo, llpe,u.cTa

BWleT c060H 60JThillOH HHTepeC, rnaBHldM 06pa.30M, H3-3& ero aHOMaJIbHO Ma

nOM DIHpHHLl. Ho B pafioTe [lJ HCCJIe,nOB&HHe npOBO)lHJlOCb pa36HeHHeM co
6hITHH no Ma.cCOBbIM HHTepBaJI&M C maroM 2.5 M3B ( MeTO.n fHCTOrpaMM ). 

01IeBH.ZlHO, "tJ.TO llpH TaROD MeTO,1lHxe Tpy.nHO Ha.neJKHO Onpe.n:eJlHTh nmpHHy 

pe30HaHCa, TaK KaK OHa COH3MepHM& C marcM rHCTOrpaMMbI. 
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B HacTOJlm,e:H pa.60Te npOB3Be.zIeHa 06pa6oTK& '1acTH MaTepHaJIa, HCnOJlL· 

3OBaHHOro B (1], MeTO.u.OM MaxCHMaJ.IhHOro npaB.llOuo.u.06Hjf. 06pa6aThlBaJIach 

Ta'lacTh MaTepHana, KOTOPU 6hIJla uonyqeHa Ha :HUI,nKoBcmopO.IUIO:H MHIIIe

HB C HeiiTpaJIhHlilM TpHrrepOM. llpH oT60pe C06hlTH:H HCUOJIL3OBanHCh Te .lKe 

Kp.BTepHH, lITO H B [1]. OCHOBHhIM npeHMY'lU&TBOM MeTO,lla MaKCHMa.JlLHO

ro npaB,llou<m06HJI JIBJ1j(eTCJI TO, 'ITO He npOHCXQIUtT nOTepH HH4K>PMaJUIH no 

BeJDI'lHHe 3tMleXTHBHOi MacChI K~ro C06hlTHjf. 

llJI8Jf H3JlO.lKeHHJI TaKOB: B u. 2 ,naeTCJI KpaTKoe OJIHcaJlHe cnexTpoMepa 

MHC HT3<1». B u. 3 06cY1K.IJ.aIOTCJI npe.nnonOJKeHHJI, c.nenaJIBhIe RpH ODHca

KKK 3xcnepHMeHTa.JlLHI.IX .u.aJlHhIX H npJIBQWITCJI q.opMYJIhl, HClloJlL3yeMhIe 

upH BLPlHCJleHHJlX. B D. 4 RpBBtmeBhI pe3YJILT&Thl aHaJllI3& M&TepHaJI& 6e3 

BBe,neHHJI pe30HaHCa X 2(1245), a B u. 5 - C BBe,neBBeM. B u.6 06cY1K.llaeT

CJI UOJIY'leHHaJI U1BpHBa pe30HaHCa, a B 3a.KJlJOlIeHBH RpOBOJUlTCJI CpaBHeHHe 

Pe3YJThT&TOB c nOJIY'lellHhlMll paJIee. 

KpaTKoe OUBCaBBe 3KcnepUMeHTaJIbHOB yCTauoBKB 

IIo.np06Hoe OUHC8JDIe cneKTpOMeTpa MHC BT3cf> HMeeTCJI B pa.6oTe [3]. 
3.u.eCL 6y,nyT np:oeneHLt JlHIITh OCHOBHlaIe X&paKTepHCTHKH npH60pa. OCHOB

HoA 1IacTLIO 6-M:eTpOBOI'O MaI'HHTHO-Be:&pOBOro cueKTpoMeTpa MHC-HT3cf> 
DJIJIeTCJI :3J1eKTpoMarHHT C pa60'UfM 06'heMoM DOJli 6x1.5xO.8 M3• B Mar

HHTHOM none nOMeIJ:lBJOTCJI 64 HCKpoBlaIe KaMeplaI, C nOMOm;LJo KOTOpLIX npo· 

HCXO,lUfT perHCTp~JI TpexOB 3apJlXeHHLIX lIacTHU. Koop.z:umaThl TpeXOB 

ClIBTLIBaJOTCJI B DMUITL 3 BM H 3a.IIHClilBaJDTCJI H& MarHBTHYIO neHTY. B 
COCT&B npH60pa BXQ.llHT XOlIlKOBQZlOpo.IUl3JI MHmeHh, C"IleT"IJlIKH lIa.cTHU, He

06xQllHMI:.le AIDI BhlPa60TKH TpllI'repHoro CHrHaJla, H .npyroe o6oPy,noBaJlHe. 

Pea.I01HlI (1.1) BIaI,neJIJlJIacL C UOllOII(LlD TpHrrepHoro yCTpOHCTB&,OCHOB

BLlM 3neMeHTOM XOTOporo JlBJIJlJlBCL veto-C"tleT'lHIOf, oKpylKaIOlIUIe 2KH,IlKO

Bo,nOpo.nHYIO MHlIIeHb. CqeT'DIKH 06pa.3oBLlBaJlH ,IUlOiiHOH 3aII1;1fTHWH cnOH 

BOxpyr MHIIIeHB• .llml no,naBJIeHHlI '1 -KBaJlTOB, BblneTaJOII(HX H3 MHmeHH, 

Me.xmy CqeT1lHKa.:MH pacnOJIaraJICJI CBHHuoBm KOHBepTOp. BCJI~CTBHe He

B.ZleaJIhHOH :3ctxlJeKTHBHOCTH veto-cqeT'iHKOB H IJPOC'IeTOB 3JIeKTpOHHKH HeKO

TOPaJI ;nonJl co6laITHH ( He 60nee 20 % ) c p0lK,lleHHeM n1fo H p1f- B HHlKHei 

BepWHHe co.neP2KHTCJI Cpe,rul OT06PaHHhIX co6hITHH. K s-IIC30Hhl H.lleHTH<llHUH

POBaJlHCL no HX pacna,naM Ha 11"+11"--Me30HhI. BJlaro,napJI ,nJIHHe Ma.I'HHTHOro 

nons: 6 II, BeeL 06'heM KOToporo 3aJIOnHeH HCKpOBhlMH KaMepaMH, .ll.oCTHra

eTCJI BhlCOKaJI 3<tx1JeKTHBHOCTL perHcTpaJJ.HH K s-Me30HOB - npu 3<lKPeKTHBHOH 
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Macce CHCTeMLI K,K,-Me30HOB paBHOH 1200-1300 M3B ,lleTeKTHpyeTcH 45 % 
c06hlTHH. llO,UaBJUIIOTCg K,-Me30HbI, pacnaBlIIHeCll .D.O BhIneTa 3a np~eJILI 

06nacTH, oKpY1KeHHoii: veto-C"tIeTllHKaMH. 8<P<lleKTlIBHocTh CJIa60 3aBHCHT OT 

COOTHOmeHHJI HMnyJIbCOB K, .TO'lHOCTh onpe.lleJIeHHJI 3<t><1>exTHBHoH MaCChI B 

YK33a.HHOii 06JlacTH COCTaBJUleT (3±1) M3B. 

3 OCHOBHhle ~OPMYJIhI H .a;oUyIUeHIUI 

nHHa.MJPiecKHMH nepeMeHHhIMH, xapaxrepH3YIQIUHMH CHCTeMy,llByX K 
" 

06pa.3O:BaHHyx> B peaKUHH (1.1), iBJUIIOTCJI 3<PcPeKTHBHaJI Macca m naphI K,
Me30HOB, HHBapHaHTHblii HMlTYJIJ.C t, nepe~aHHblii: OT ny1JKOBOro 7r- -Me30Ha K 

cHCTeMe K,-Me30HoB, yro.n ro.nclJpH.D.a-.ITxeKcoHa 8 H KBa.n:paT MacClaI qaCTHU, 

HeperHCTpJIPyeMI.IX cneXTpoMeTpOM ( KBanpaT He,nocTaIOmeii: M.aCChI ). 3a

BHCHMOCTLIO CBOHCTB CHCTeMJi[ OT yrJIa TpeHMaHa-5IHra MOEBO npeHe6pe'Ib, 

TaK KaK B paccMaTpnaeMoA: 06JIaCTH Macc B npEmeJIax CTaTHCTB'IeCKHX OllIH

60K TaKaJI 3aBHCHMOCTL He Ha6JlJO,naeTCK. llpH OllHcaHHH 4»830B01'O 06'LeM8. 

CHCTeMLI napLl K,-Me30HOB 6hIJIH HCll0JIL30BaHLI TO~KO,llBe nepeMeHHhle: m 

Ii cosD . 

B CHCTeMe Koop,ZUIHaT, B KOTOpOH UCHTp Macc ,nByx K,-We30HOB nOKO

HTCJI, 3a I10JIJlPHhIi yrOJI 8 6paJICJI yroJI MeBUlY Ha.IIpaBJICHHJlMH HMnyJThCOB 

I1Y'1Ka H QIlHOl'O H3 K,-Me30HOB. 3,nCCL BhI60p K,,-Me30Ha HecymecTBeH, TaK 

KaK CliCTCMa .nayx TO.BUJ;eCTBeHHLIX 6030HOB }lOXeT HaxQlOlTLCJI TOJILKO B co

CTOjfHHJlX JP = 0+,2+,4+ t ... , H, CJIe,UOBaTeJThHO, yrJIOBOC pacnpe.neneHHe,nJlJl 

Hee M01KeT 6:&ITh 3a,naHO TOJILKO lJeTHOH <!JYHKlUfeii. IIpH OIIHCaHHH <!JYHKlUlH 

I1JIOTHOCTH BepOjfTHOCTH OT nepeMeHHLlX m ( 3<P<lJexTHBHa1I Macca CHCTeMIaI 

,UByx K.-Me30HoB ) H cos D HCnOJTh30B8JlHCb ClIe.nyIOIInle rHnOTC3hI. 

1. CymecTBeHHhI TOJILKO S- If DO-BOJlHhl. TaKoe npe.nnOJIOlKeHHC OCHO

BhIBaeTCjf Ba .ABYX <J>a.KTax. 06 OTCyTCTBHH CJIe,nOB 3aBHCHMOCTH OT yrJIa 

TpeHMaHa-5IHra y>Ke ynoMHHaJIOCh BhIlIIe. 3TO n03BOJIReT He paccMaTpH

BaTh BOJIHLI C npoeKlUleH MOMeHTa Ha OCb KBaHTOBaHHJI 60JILme O. TalOKe 

H3Y1JeHHe 3KcnepHMeHTaJIhHbIX ,llaHHLIX I10K8.3a.JlO OTCyTcTBHe BOJIH C J > 2. 
2. LIJIj( S-BOJIHbI .ll.onyCTHMO npe.n.CTaBJleHHe 

(3.2) 

rne A, B, a, b - HeH3BeCTHblC rrapaMeTpLI, m - TeKyulee 3HaqeHHe MacCLI 

CliCTeMhI K,K" mmin = 1220 M3B. A - 6e.3pa3MepHaJI BeJnI1J.HHa, B HMeeT 

pa3MepHOCT.b M3B-1, a H3MepReTC$I B pa.n;HaHax, b - B pa.n:· M3B-1. 
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3. Do-BoJIHa B HameM CJl)"lae OITHChIBaeTCJI .z:lBYMR pe30HaHCaMH 6peHT

BHrHepoBcKoro THUa. 

Do = (Dt + D2)Y:, (3.3) 

~ y20 = T(3COB28 - 1), (3.4) 

- CiMiri . i;. ' D . (3.5)I - 2 M.~ .M: r e ,I - 1,2, 
m - 1+ 1 i i 

r,ne Cit Mit 4>i - aJmJIHTy.nat Macca H <ll8.3a. i-ro pe30HaHCa, a fi onpe.neJUleTCH 

'lepe3 DIHpHHy i-ro Pe30Hauca r Oi CJIe.nyJOm;HM. o6pa.3oM. : 

(3.6) 

Pq• = 9 + 3(qiR)2 + (qiR)4., (3.7) 

Pq = 9 + 3(qR? + (qR}4, (3.8) 

qi = ~ ~.. - Mk. (3.9) 

q = ~ ~. - Mk. (3.10) 

3.nec:b R=O.005 MaB-1 - paJUlyc B3a.BMQlI;eHCTBHJI, q - HKIlYJILC K6 -M.e30Ha 

B CHCTeMe neBTpa :Mace .llByx XaoHoB, qj - HMllYJlLC K 6 -Me30H& B CHCTeM.e 

ueRTpa Mace .lI.Byx KaDUOB llpH Macce CHCTeMLI, PaBHOH Macce i-ro pe30HaHca, 

MK = 498 M3B - HCn0JI:b3yeM8JI npH BhNHCJleHHn Macca K,,-Me30Ha. Ci 
6e3pa3MepHLIe BeJIH'lHHhI, Mi' f o, H3M.epBBJTCJI B MaB, a 4>i - B pa,n.Ua.Hax. 

llepBbIii Pe30HaJlC - STO !2(1275}-M.e30H t Macca H IDJIpHHa KOTOpOro B3J1ThI 

H3 Ta6JIHIl PDG [4] (Ml=1275 MsB, f o1 =185 MsB ). BTOPO:Hpe30HaHC - :lTO 

BBOJUIMIaIA HaKH HOBLIii Pe30H8JlC, napaMeTp:bl KOTOporo Onpe.LI:eJIJllOTCJI npH 

~HTHPOBaHHJI. B pe3yJILTaTe ~YJIKUlIJI nJIOTHOCTH :sepOJlTHOCTH UMeeT BII,lJ; 

(3.11)
 

K~ c06LITue lIMeeT cool co6cTBeHHwA Bec, OllpeAeJlJIeMLtii a.KCeIITaH

COM. npH60pa.. reoweTpH'ICCK8JI 3cMJeKTHBHOCTI. perHcTpanHH peaKlUlH (1.1) 
onpEUleJlJleTcJI HMlIyJILCOM HaH60JIee AUlrxoro Ks-Me30Ha. B HCCJ1@yeMoM HH

TepBaJ.le Macc ( 1220 - 1270 M3B ) MHHHMaJILHOO 3HalleHHe HMIIyJIbCa K.
Me30Ha paBHO 7.5 r3B. UpH TaKOM HMJIyJlbce 3<P4leKTHBHOCTL perHcTpaJUlH 
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JIerKO Ha.xO.nHTCJl~ TaK KaK OHa onpeneJlJlCTC}l nOJIel\ Ks-MeSOHOB, pacnaBIIDiX

C}l no DhIJIeTa sa npeneJlhl vet.O-C'IeTqJfKoB. llJU pacqeTa 3TOB: nOJIH ,lloCTa

TO'IHO SHaTh MHHy MHmeHH H KoopnHHaThI veto-C'IeT'iHKOB. Pa3HHua B 3<p

<}leKTHBHoCTH perHCTpau.HH OT,lleJThHhIX C06h1THH HS ,llaHlIOH Bhl60pXH He npe

BbIIJla.eT 20%. 
MHHHMH3HPOBaJICjf CJIe,n.YIOIWdi <PYHKll.HOHa.JI : 

1- W = 1- InL (3.12)
N N' 

m........ 

1 = I I fern, 8)'dm dO, (3.13) 
n mm... 

N 
W = In L = E In f(rn,J)i), (3.14) 

i=l 

N 

L = II /(mi,Oi), (3.15) 
i=l 

r,ne L - 4>YlIKlUIjf MaKCHMaJIhHOro npaB,nono,nOOHjf ( cp.M.n. ), W - JIorapH<p

MB-qeCKaJI cp.M.n., dO = sinO dO de.p - 3JleMeHT TeJIeCHoro yrJIa, N - rrOJlHoe 

'IlICJIO 3KcnepHMeHTa.m,HhIX co6L1THH C y-qeTOM HX BeCOB,a mi, 6, - COOTBeT

CTBYJOlIlHe i-My C06bITHIO 3Ha'leHH}l MaCChI H yrJla. 

4 AHaJIH3 3KcnepHMeHTaJIbHbIX .n:aUHbIX fie3 

BBe.neHHJI pe30uaHca X 2(1245) 

llepBOHaqaJThHO npOBO,llHJICjf aHaJIH3 3KcnepHMeHTa.m,uLIX .ZJ;aHHLIX 6e3 

BKJIIOlieHHjf pe30HaHCa X 2(1245). HaxO.ZJ;HJIHCh MaKCH.M.aJII.HO-npaB.ZJ;ono.ZJ;06

HLle 3Ha-qeHHa naTH napaMeTpOB : C1, A, B, a H b, CM.hICJI H pa.3MepHOCTh 

KOTOpLIX OLIJIH ,ll.aHLI B rr.3. nOMB.M.O qmTa no BeeM nlTH napaMeTpaM, npo

BO.ZJ;HJlOCh epHTHpOBaHHe C MeHhllIHM liHCJlOM napaMeTpoB. B 3THX CJIy'iaJIX 

B <PoPMyJIe (3.2) O,lUIH HJllI ep33Y o6a napaMeTpa B H b, OTHOC}lI..UHeeJl K S
BOJIHe) rrOnaraJIHCh paBHhIMlf HyJIIO. B Ta6muJ.e 1 npHBeneHhI nOJIyqeHHLle 

3HaqeHH}l napaMeTpOB, a TaIOKe cpe,z:J.Hee 3Ua'ieHHe (no BeeM C06LlTHjfM) JIO

rapH<pMHqeCKOH epYHK~HH MaKCHMaJIl,HOro IIpaBAQnO,l106Hjf w=~ 3a BbNeTOM 

ee Cpe.lJ,Hero 3HaqeHHa U71, nOJIyqeHHOrO IIpH <pHTHpoBaHHH no nHTH napaMe

TpaM (101 =- 3 .8469). <l>YHKUHjf 10 xapaKTepH3yeT Ka'leCTBO onHcaHHR: O)J;HO 

CTaH.llapTHOe OTKJIOHeHHe cooTBeTcTByeT H3MeHeHHIO 10 Ha 2 x 10-4 • llony

qeHHhIe 3HaqeHHSI HHTerpaJIa I xapaKTepH3yIOT TO"LJ.HOCTb BbPIHCJleHHH. IIpH 
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BhI6paHHoii HaMH HOpMHpOBKe OH JlomKeH nOJIY'IaTLCjJ paBHLIM eJl.HHBue. B 
.neiCTBHTeJThHOCTB era OTJIlAHe OT eJIHHHllbI :DO BCeX 'IeThIpex CJIy'IUX, llpH

BEmeHHIiIX B Ta.6.mme 1, He npeBOCXQlUlT 5 • 10-5• CooTHomeHHe Me1K,llY KBa

JlpaTa.MJl aMJIJIHTY.n S-BOJDIhl B h(1275)-Me30Ha RpH Macce 1245 ,....., 1. 

TaMBQ81 

A, -10 ·2 B, -10-4 a b CI , '10-2 w-w} 
1 1.18 ± 0.09 1.3 ± 0.3 0.03 ± 0.01 0.005 ± 0.002 1.1 ± 004 0 
2 1.19 ± 0.09 1.3 ± 0.3 0.15 ± 0.05 0 7.6 ± 004 0.0013 
3 1.47 ± 0.06 0 0.02 ±O.02 0.005 ± 0.002 7.9 ± 004 0.0046 
4 1049 ± 0.06 0 0.15 ± 0.05 0 7.5 ± 004 0.0063 

Ha pHC. 1 HpHBEmeHhI rpa.<tmn cllYJlIOUlB MaKCHMaJILHOro RpaBJlonQZl.06HJ1 

105200L ( YMHOlKeHBo:A: Ha xoocMmnxeHT ) B 3a.BHCBMOCTH OT Pa3JIlflDlLIX 

na.pa.u:eTpoB. BLI6pa.m.I Hu6o.nee KOPpeJlHPYIOmHe MtuImy co6oA napLI napa

MeTpoB. HeCMOTpJI H& TO, 'ITO, Ka.K BJUlHO M3 pMCYHKOB, KOPpeJI.JlUHJl noBOJ:lhHO 

CH.1IhHaJI, B pa.ioBe MaKCHMyY8. 4»yHKI~lUI 6nH3K8. K rayccoBOA. 

0.3 

L 0.2 

0.1 
o 

-0.1 
-0.05 

PMC. 1.80 rpa4mK 3aBBCBMOCTB <l>YHKllHH MaKCHMaJILHOro IIpaB,lIono.n06HJI L
 
OT nap8.MeTpOB epa3LI S-BOJIHLI a H b.
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0.016 

PMC.	 1.6 rp~HK 3aBBCHMOCTH ct»YHKIUIH Ma.KCBMa.JILHOro np8.B.llOno.nOOHJI L 
OT napa.MeTpOB a.MIIJIHTY.llLl S-BOJIHLI A H B. 

A 

Puc. 1.B rp+x 3a.BJlCHMOCTH fj)yHKD;HH MaKCBMa.JThHOro npaB,nono,n06Jul L 
OT nap8.MeTpoB aMlIJDlTyJ{:bI S-BOJIHLI A H a.MUJIHTY.llLI !2-Me30Ha Ct. 

C1 

0.01 0.015 

0.3 

L 
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5 AHaJIH3 3KcnepHMeHTanbHblX .u;aHHhlX C BBe.n;eHueM 

HOBOro pe30HaHca 

IIpH B:se,neHHB ,ZJ;OIIOJIHHTeJILHOro pe30HaHCa clJYHKlUfg llpaB,IJ,OlIo.n;06Hg yBe

JIH'DIBaeTCg Ha 6.8 x 10-3 ( ee 3Ha-qeHHe BMeCTO -3.8469 CTaHOBHTCg paBHLIM 

-3.8401 ). 
lIJIJI npoBepo YCTOH'DIBOCTH IIOJIyqeHHhIX pemeHHH 6hIJlO npOBe.n;eHO HC

CJle.n;OBaHHe OT.l(eJThHhIX yqacTKoB CTRTHCTH'tJeCKoro MRTeplfaJIa. BeCL MaTe-

pHaJI 6:bIJI Pa.36lfT HR 'tJeTI:ape npHMepHO paBHLIX no 'lHCJIy co6:bITHB: yqacT

xa. Pa36HeHHe npOBQlUIJlOCb B COOTBeTCTBHH C XpOHOJIOr»eH IIOJIyqeHHJI CTa

THCTH'tJecxoro MRTepHaJIa Ha cnexTpOMeTpe. B Ta6JIKue 2 D,JIJI KaJK.L(Oro K3 

'1eThIpeX yqa.cTKOB ( CTOJI6ULI 1 - 4 ) npHBe,neHhI napaMeTphI pe30HaHca 

X2(1245) ( Macca~ IDHpHHa. clJa.3a, aMIIJIHTy.na ), aMJIJlHTy.n:a !2-Me30Ha Ct H 

napaMeTphl S -BOJIHhI A, B, a, b, a Ta.K1Ke 3HaqeHHe cPYHKUlf.H MaKCHMa.JILHOro 

lIpaB,llolIo,ll06xJI. B cToJI6ne 5 lIpHBQllJITCJI cpe.mme 3Ha'ieHHg H OmH6XH ,llJIJI 

YX83aHHhIX .neBgTH lIapaMeTpOB, nOC'lHTaHHhIe no 3THM "1feThIPeM Y"'iacTKaM 

CTRTHCTHKB. HWUIO, qTO 3HaqeHHg DpaKTJl1IeCKH Bcex napaMeTpOB, nony-qeH

HhIe .nJUI OT,lJ;eJThHldX Ha.60pOB ,lJ;aHHLIX, xopomo COrJIaCYJOTCJI MeE,llY co6oA:. 
Pa36poc pe3yJILTaTOB XapaKTepH3yeT peaJILHYJO CT3THCTH'tJecKYlO oIIIH6xy H 

corna.cyeTcJI C OlllH6KaMH napaMeTpOB, nOJIYlIeHHbIX HR BceM CTRTCTH'IeCKOM 

MaTepHaJIe ( cToJI6eu 6 ). 

TSOOUlls 2 

1 2 3 4 5 6 
M 2 , MaB 1245.9 1244.4 1245.9 1245.7 1245.5 ± 0.5 1245.9 ± 0.2 
ro~, M3B 0.46 1.12 0.81 1.09 1.0 ± 0.5 0.8 ± 0.4 

<P2 PS,Q 2.71 2.82 2.54 2.00 2.50 ± 0.32 2.50 ± 0.30 
C2~ 10-2 7.2 8.8 13.2 8.1 9.0 ± 2.0 7.6 ± 1.6 
Cl, 10-2 7.7 8.1 1.0 8.7 8.0 ± 0.7 7.9 ± 0.4 
A,10 -2 1.20 1.00 1.30 1.12 1.15 ± 0.11 1.16 ± 0.09 
B,10-4 1.3 1.7 1.2 1.0 1.3 ± 0.2 1.3 ± 0.3 
a,lO-l 0.2 0.2 2.2 0.6 0.8 ± 0.4 0.9 ± 0.7 
b,10-3 2.5 3.2 0.7 5.8 3.1 ± 1.8 2.7 ± 1.8 

-iiJ 3.8535 3.8230 3.8322 3.8250 3.8438 3.8406 
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B Ta6muJ,e 3 CPaBHHBaIOTC5I 3Ha'leHH5I MacChI, IImpHHhI H <j>a3hI, llOJly'leH

Hhle B pafiOTe {lJ MeTO,llOM HaHMeHLIIIHX KBa./lpaTOB ( M.H.K. ), C 3THMH 1Ke 

BeJIH'lBHaMH, nOJIY'leltHLlMH B HacTomneH pa60Te MeTO.llOM MaKCHMaJThHOro 

llpa.:a,lJ.OnO,lJ,06MJI ( M.M.n. ). 

TaMHIta 3 

M2 , M9B r2 , M3B cP2, pa,n 
M.H.K. 1244.4 ± 1.5 2.0 ± 1.5 2.5 ± 0.3 
M.M.ll. 1245.9 ± 0.2 0.8 ± 0.4 2.5 ± 0.2 

BMBO, 'lTO B npene.na.x. norpeDIHOCTeH pesyJILTaTLI COBllaJIaJOT. 

6 AnaJIB3 mHpHHbI pe30HaHca 

OCHOBHoe CBOHCTBO pe30HaHca X 2(1245) - aTO era aHOMaJIhBO MaJIaJI IIIlf

pHHa. l103TOMY 3Ha.'lJeHHe IDHpHHhI H ee oDIH6xa 6lJJ1H HCCJIe.zlOBaHhI Ha.H60J1ee 

TmaTeJlhHO. llpoBeneHo cPHTHpOBaHMe JlaHHLlX npH llSlTHJleCJITB 3HaQeHJUlX 

napa.MeTpa rO:a ( OT 0.1 MaB 11.0 5.0 MaB C maraM 0.1 MaB ). oKa3aJlOC},, 

lITO pa.cnpe.neneHHe tPYHKlUIH npaB.llono.zxo6HiI CymeCTBeHHO BeCHMMeTpM'IHO: 

npu 3Ha'leHHH CaMOH lDHpHHbI 0.8 MsB ypoBeHL OnDoro CTaH,D.apTHoro OT

KJlOHeHHJI COOTBeTcTByeT 0.5 M3B H 2.0 MsB, H3 qero CJlEmYeT, liTO IDlIpHHa 

r H ee DOrpeImlOCTH COCTaBJUlIOT (0.8!A:~) MsB. ( B Ta.6mIUax IIpBBe.ne

Ha norpeInHOCTL ±OA MsB, nOJlyqeHHaJI H3 aHaJlB3a BTOphIX npoM3BO,ZUllilX 

~YHKlIHH MaKCHMaJIltHOI'O npaBt\OllQllo6HH. ) 

Pa3penreHBe 6-M cneKTpoMeTpa no 3~KTMBHO:H: Macce ,llByx K,-Me30HOB 

B lICCJIe.ZlyeMoH 06J1acTB paBHO (3 ± 1) M3B. TIpe.u.cTaBJIJleTCJI CTpaHHLnI, 

'ITO RpM TaKOM pa3pemeHHH npH60pa MoryT H3MepJlThCJI nmpHHLI nopJI,IJ;xa 

1 M3B. TaKyJO cHTya.u;HIO MO)KHO OObJlCHHTb CJIe)lyIOID;HM 06cTOJlTeJlLCTBOM. 

Kax 6h1J.Io nOK83aHO B paOOTe [IJ, rJ1,e HCnOJTh30BaJICJI rHCTOrpaMHbIi Me

To.u, OCHOBHOH 3cM>eKT, B KOTOpOM npOJlBJIJleTCJI Pe30HaJlC X2(1245), BbI3BaH 

HHTep4>epeHlUIeit aMnJlllTY.IllJ pe30HaHCa C S-BOJIHoA. 3Ha-qeHHe Pa3HOCTH 

4m3 npH M3Cce, COOTBeTCTBYlOmeii MaKCHMYUy a.MIIJIHTY,llLI pe30HaHCa, 6l.lH3

XO K 1r /2. IIpu 3TOM B MOMeHre (Y20) B03HHKa.eT KJlaccH'le~KaJI HHTep<pepeH

UHOHHaJI xapTHHa: no Mepe B03pacTaHB5I Ma.cCld MOMeHT CHalfaJIa ,nOCTHra

eT MaKCHMyMa, npH Ma.cce, cooTBeTcTByI<nueii <lm3e paBHoH 1r /2, HHTepepe

peHllHOHH:brH 'lJIeH rrpona.u.aeT t a IIpH ,llaJILHeiimeM pOCTe MaCChi CT3J10BHT
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CSl OTpH:u.aTeJlLHLIM, npUHHMaeT MHHHMaJIbHOe 3Ha-qeHHe, a 3aTeM HC'le3aeT. 

PaccTo9HMe Me.:amy MlIHHMaHbHLlM H MaKCHM8JJhHLlM 3Ha-qeHMjJMH HHTeP<lle

peHIlHOHHO:H KapTHHKH H onp~emleTCjf IUHPUHOH Pe30HaJlC&. llpu .neiiCTBHH 

<l>YHKUHH pa3pemeHIDJ npH60pa Ha TaKylO 3a.BKCHMOCTL OT MacchI pacCTO"

HHe Me2K.llY MHHHMyMOM H MaKCHMyMOM: He MeH..eTCjJ, XOTJI caMH 3KCTpeMYMhI 

pacnJILIBaJOTCI. 

7 3aKJIIOQeHHe 

B pe3YJlbTaTe 06pa60TKH 3KcnepHMeHTaJIhHhIX lIaHHhIX MeTQZlOM MaKCH

MaJThHOro npa:s,llonon06HJI nO,llTBepiKUeHO oOHapyEeHHe HeH3BecTHoro paHee 
a.HOMaJThHO Y3KOro COCTOIHHJI B CBCTeMe KaKa B paiioHe MacCLI 1245 M3B. 
YTOlflIeHHhIe B pe3YJThTaTe npO.lleJIaHHoi pa.60TLI 3HaqeHBJI napaMeTpOB pc

30HaHCa COCTaBJIJIJOT 

M =(1245.9 ±O.2) MsB, r == (o.8!A:~) MsB. 

TaKJDl 06p8.30M, CyD:leCTBeHHO yJlY'ffi1eHa TO'lHOCTh onpe.n.en:eHU" MaCCLI H 

IDBPlllUil pe30HaHca. OTJIH"lHe DOJIY'!eHHoro 3.n;ecL 3Ha'leHHI MaCCY Ha QIUlY 

CTaB,n;apTHYIO onmoxy OT pesyJILTaTOB pa60TLI [1] C HCnOJIL30BaHHeM MeTQZJ;a 

Ha.HMeHLIIIHX KBa.,llpaTOB BfiOJIHe ecreCTBeHHO, TaK XaK llpH 06pa.60TKe ,n;au

HLIX Ta.KJIM :MeTOAOM pe3yJILTaT cymecTBeHHO 3a.BHCHT OT BLloopa Ha'lana 

OTC'IeTa II C,nBHr Ha nOJIOBHHY mHpHHLl KaHana B03MOEeH. 

ABTOphI BhIpaJKaJOT 6JIaro.napHOCTL B.B.COKOJIOBCKO.wy 3a BLlCKa3aHm.re 

B:M :seCLMa nOJIe3HbIe 3aMe'iaHH... 
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