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1. 06~aJI xapaKTepHCTHKa pa6oTbl 

AKTYaJihHOCTb npo6JieMbl onpeµ;elllleTCJI TeM, 'ITO CTpyxTypHhle cpyH
KD;IIII IIlIII cpyHKD;IIII pacnpeµ;erremra KBapKOB ll rmooHOB B aµ;poHax .ll:Bllll
IOTC.ll O;IJ;HOli Ht3 OCHOBHhlX BClIII'IHH, KOTOpbie onpep;ellllI<>T Ce'Ie:i_me BtlaIIMO
µ;eiicTBlllI 'MC)K)J;Y aµ;poHaMII, II B 'IaCTHOCTII ce'IeHIIe po)Kp;CHlllI aµ;poHOB, 
rrenTOHHhlX nap .IJ:perrrra - JIHa, np.lIMhlX cpoToHOB II cTpy:ii:. OcHoBHhlM IIC
TO'IHIIKOM aKcnepIIMCHTalil,HOli IIHq>OpM~IIII OTHOCIITClThHO pacnpeµ;erre
HII.ll KBapKOB II rlIIOOHOB B aµ;poHax .ll:BllllCTCJI rrry6oKO ,.... Heynpyroe pacceK-
HIIe rrenTOHOB Ha HYKlI0Hax, a TaK)Ke )KCCTKIIC aµ;poHHhlC BtlaIIMO)J;CliCTBlllI 
C o6pat30BaHIICM rrenTOHHhlX nap 60lII,lllOH MaCChl, npJIMhlX q>OTOHOB, w II 
z 60t30HOB II aµ;poHOB C Tj[)KClihlMII XBapKaMII. 

' Pat3pa60TKa µ;pyrnx, KOCBCHHhlX cnoco6oB, norry'IeHIDI IIHq>OpMannn 0 
<pyHKD;lllIX pacnpeµ;erremra napTOHOB B aµ;poHax KBlllleTCJI Ba)KHOH 11 aK
Tyarrr,Hoii . :Jaµ;a'Ieii B. crry'Irucx, . xorµ;a npJIMoe axcnepIIMCHTalibHoe IItlMe
peHIIe TaKIIX pacnpeµ;erreHIIli tlaTpy;o;HeHO IIlIII npaKTII'ICCKII HCBOOM02KHO . 
B pa6oTe npeµ;rro)KeH cnoco6 norry'Iemra IIHq>opM~IIII o cpyHKn;Ilj[x pac
npeµ;erreHII.JI MOpCKIIX CTpaHHhlX napTOHOB B K±- MC0OHax IIt3 aHalIII0a 
IIHKlIIOt3IIBHbIX cneKTpOB aµ;poHOB C MalihlMII nonepe'IHhlMII IIMnyrrr,caMII 
B o6rracTII cpparMeHTan;rur K±- MetloHOB B K±p- BtlaIIMoµ;eiicTBIIj[X npII 
BbICOKIIX aHeprII.lIX. 

KaK II0BCCTHO, KBapKII II -rJIIOOHhl He .ll:BlI.lIIOTCJI Ha6rr10µ;aeMhlMII o6'l>eK
TaMII. IlpO.lIBITCHlllIMII KBapKOD II rlIIOOHOB BO BOaIIMoµ;eiicTBIIII Me)Kµ;y rren
TOHaMII, aµ;poHaMII II .ll)J;paMII JIBITKIOTC.ll aµ;poHHhle CTpyII. IIoIICK aµ;poH
HhlX CTpyii B MHOrO'IaCTII'IHhlX K0He'IHhlX COCTO.JIHIIj[X BtlaIIMoµ;eiicTBlllI 
MC)K)J;Y 'IaCTHD;aMII II JI)J;paMII II IIX peK0HCTp)'KD;Ilj[ JlBllllCTCJl aKTyarrbHOli . 
II OCHOBHOli npo6rreMOli aHalIIIoa axcnepIIMeHTalibHhlX )J;aHHhlX C 60l1blll0li' 
MHO)KCCTBCHHOCTbIO 'IaCTIID; B KOHC'IHOM COCTOJlHIIII . .IJ:rur Dhl)J;ClICHlIJI aµ;
p0HHhlX CTpyii npIIMeHJIIOTCJI patllIII'IHhle arrropIITMhl no me ·noIIcKy. B 
µ;IIccepTaD;IIOHHoii pa6oTe npeµ;rro)KeH HOBhlli B- arrropIITM no Bhlµ;erreHIIIO 
ap;pOHHhlX:·_c;pyii, B KOTOpOM IICnOlThtlOBaHa DClIII'IIIHa bil~, T.e. KBaµ;paT 
pat3HOCTII 4-x cxopocTeii npexrracTepoB i II k, KaK Mepa 6mm'ocTII npexrra
cTepoB B 4-x MepHOM npocTpaHCTBe CKOpOCTeii. 

B p;IIccepTaD;IIOHHoii pa6oTe npecrreµ;oBalIIICb j:\Be ~eJIH. Ilepmui: ~eJih 
COCT01ma B OIIIICaHIIII IIHKlIIOt3IIBHhlX cneKTpOB lIII)J;IIPYIOinIIX aµ;poHOB II 
pet30HaHCOB B K±p- BOaIIMO)J;CHCTBIIJlX npII BhlCO.KIIX aHeprllj[X Ha 0CHOBe 
peKOM6IIHaD;IIOHHOro MCXaHIIt3Ma o6paoonamra 'IaCTIID; II B ll0BlIC'ICHIIll IIH
<popMaD;IIII o cTpyKTYPHhlX cpymD;IIj[X K±- MetloHoB n:o TaKoro OIIIICaHIIj[. 
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BTopa.s: D;eJib naKJIIO'IaliaCh B panpa60TKe HOBOro anropIITMa no noIICKY II 
peKOHCTPYKD;IIII a;a;poHHhlX CTpyii BO B:Jam,m;a;eiicTBlIJIX Me2K;a;y '!aCTIID;aMII 

. II JI;a;paMII, B Bhl;a;enemrn a;a;pOHHhlX CTpyII B 7r-p-1I 1r-C- B3aIIMO;ll;eIICTBIIJIX 

nplI 40 raB / c II B IICCne;a;oBaHIIII IIX CB0IICTB. 
Hay'IHaJI HOBHOHa onpe;a;elI.lieTCJI TeM, 'ITO paccMOTpeHHhIII B ;ll;IIC

cepTan;IIOHHOII pa6oTe no;a;xo;a; nonBolI.lieT nony'IaTh HoByro 1IHq:\op11.rnn;mo 

OTHOCIITelibHO q>ynKD;IIII pacnpe;a;eneHIIJI cTpaHHhlX MopcKIIX napT0H0B B 

K±- Me:J0Hax, a TaKiKe 0 Bepo.lITH0CTJIX po2K;a;eHIIJI Me:J0HOB Im pa3lIII'IHhIX 

MYlihTIInlieToB, II 13 '!aCTHOCTII, 0 Bep0.lITH0CTII rio;a;aBlieHIIJI po2K;a;eHIIJI TeH
nopHhlX Me:J0H0B no 0TH0IIIeHIIIO K BeKT0pHhIM Me:J0HaM, 0 HenaBIICIIM0CTII 
BepoJITH0CTII po2K;a;eHIIJI MenoHa OT 3Ha'!eHIIJI cyMMapHoro cnIIHa KBapK -

aHTIIKBapKOBOII naphl, K0T0pall o6panyeT MenoiI, a TaK)Ke 06 yBelIII'IeHIIII 
OTHOCIITelibHoro BKlia;a;a B IIHKlII03IIBHhllI cneKTP OT npJIM0ro po2K;a;eHIIJI 
'IaCTIID; C yMeHbIIIeHIIeM Macchi '!aCTIID;hl. 

IIpe;a;no2KeH HOBhlII B_- anropHTM rio noIIcKy n peKoHcTpyKD;IIII a;a;poH
HhlX . CTpyii BO Bnam.m;a;eiicTBIIJIX Me2K;a;y '!aCTIID;aMII. II JI;a;paMII. CTpyII, 
BhI;a;eneHHhle Ha 0CH0Be B- anropIITMa, pan;a;eneHhl KaK B npocTpaHCTBe 
CKopocTeii, TaK II B q>a:JOBOM np0CTJ)aHCTBe KaK CaMIIX CTpyii, TaK II '!a
CTIID;, BX0;ll;Jilll;IIX B 3TII CTpyII. 

IlpaKTH'leCKaJI n;eHHOCTb •pa60Thl 3aKlIIO'!aeTCJI B TOM, 'ITO pac
CMOTpeHHhllI B ;a;uccepTan;noHHoii pa6oTe cnoco6 IIccne;a;oBaHIIJI CTPYKTyp

HhIX <f>YHKD;IIII J<±:_ MenoH013 M92KeT 6h1Th npnMeHeH _K pa~lIII~HhlM a;a;po-
. . . 

HaM (1r~ Me:J0HaM, HYKlI0HaM II ;a;p.), a TaK2Ke K a;a;poHHOII K0MnoHeHTe q>o-
TOH0B ;ll;lIJI nony'IeHIIJI HOBOII IIHq>OpMan;IIII 0 q>yHKD;IIJIX pacnpe;a;eneHIIJI nap
T0H0B B _HIIX. TaKoii cnoco6 nccne;a;oBaHIIJI CTPYKTYPHhIX <f>YHKD;IIII 6y;a;eT 
0'IeHh n;eHHhIM B ClIY'IMX, Kor;a;a np.lIM0e 3KcnepIIMeHTalihH0e II3MepeHue 
cTpyKTYPHhlX <f>YHKD;IIII naTpy;a;Heirn IIlIH npaKTII'IeCKII HeBo3M02KH0. 

Ilpe;a;no2KeH:8bIII HOBhlII B- anropIITM no noucKy II peKoHcTpyKn;IIII a;a;
poHHhlX cTpyir Mo2KeT 6h1Th npIIMeHeH npn anannnax aKcnep1IMeHTalihHhIX 
;a;aHHhlX no po2K;a;eHIIIO CTpyii c 6olihllllIMII nonepe'IHhlMII IIMnynhcaMII, no
ny'IaeMhlX Ha ycTaH0BKax GDF II DO. 

Anpo6an;H.JI pa6oThl. OcHOBHhle penynhTaThl pa6oThI ;a;oKna;a;hlna
lIIICh Ha ceccIIJix oT;a;eneHIIJI JI;a;epHoii q>II3IIKII AH CCCP(1986, 1987, 1988 
rr.), Ha Me2K;a;ynapo;a;HhIX KOHq>epeHD;IIJIX, Ha ceMIIHapax Ep<PH II H8KO 
JIB8. 

CTpyKTypa AHCcepTaD;HH. ,[(IIccepTan;IIJI cocT0IIT un Bne;a;emrn, 'Ie
Thipex rnaB, 3aKlIIO'IeHll.lI II cnucKa lIIITepaTyphl. TeKCT II3lI02KeH Ha 116 
CTpaHIIn;ax, BKlIIO'IaJI 4 Ta6lIIID;hl II 34 pIICynKa. 
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AaTop oall(HII.:(aeT cJieAYIOII.:(He nono:>Kemrn: 

• OnncaHhl IIHKlII03IIBH1>1e cneKTphl KaK MenonoB,' TaK II MenoHHhlX pe
nonancon II3 panlIII'IHhlX MYlil>TIInlieT0B B o6rraCTII q>parMeHTan;mI 
I(±- Menoiio:a B J(±~ B:JaIIMo;a;eiicTBIIJIX nplI BbICOKIIX aHeprIIJix B 
paMKa~ MHOronapTOHHOII pe:ioM6IIHaD;IIOHHoii Mo;a;enlI o6panoBaHIDI 

a;a;poH0B. 

' • ,[(nJI x- pacnpe;a;eneHIIJI CTpaHHhlX M0pCKIIX n_apT0H0B B. K ~ Meno He 

norry'IeHo ss( x) ~ (1 -'- x )n,, r;a;e ns = 4.8 ± 1.0, a ;ll;lI.lI q>aKTopa no;a;a7 
BlieH0CTII CTpaHHhlX MOpCKIIX KBapK0B B K - MenoHe no 0THOIIIeHIIIO 
K necTpaHHhlM naii;a;eHo nHa'!eHIIe ).5 = 0.42 ± 0.02. 

• ,[(lIJI q>aKT0pa rro;a;aBlie~OCT,II p~i;a;eHIIJI 'Me:JOHOB II3 MYlil>TIIIIlieTa C 
P- BOlIHOH no OTHOIIIemiro'K MenoHaM II3 MYlihTHnrreTa c 5:_ BOITHOH 

IIOlIY'IeHO 3Ha'!eHIIe a = _0.28 ± 0.02. IloKanaHO, 'ITO Bep0.lITH0CTh 
po2K~eH1IJI Menona He naBIICIIT oT cyMMapnoro CillIHa S :irnapK - aH

TIIKBapKOBOH naphl B Menone._ IloKanaHo, 'IT'a c yMeH1>iiieHIIeM Macchi 

po2K;a;ennoro _Menona OTHOCHTelil>HhlH BKrra;a; B IIHKJIIO:JIIBHhllI cneKTp 

OT np.lIM0ro po2K;a;e~n.ir yBelIII'IIIBaeTCJI. 

• IIpe;a;rro2KeH HOBhIH B- anrop1ITM ;a;lI.lI no1IcKa n peKoHcTpyKD;IIII a;a;

poHHhlX 1CTpyii B MHOrO'IaCTII'IHhlX KOHe'IHbIX C0CT0JIHll.lIX B:JaIIM0-
~eHCTBIIJI MeiK;a;y rrenToHaMIIj a;a;poHaMII II JI;a;paMII. Bhl;a;erreHhl cneK
TaTopHhle . a;a;poHHhlff CTPYII B 1r-p- II 1r-c- B:JaHMo;a;eHCTBIIJIX npH 

40 raB / c II IICClie;a;oBaHhl IIX CBOIICTBa. 

• IloKanano,· 'ITO. cTpYII II:J o;a;nocTpyHHhlX II ;a;ByxcTpyHHhlX co6hlTHH, 
B1>1;a;erreHH1>1e B- anroplITM0M, yH1IBepcan1>Hhl II nplI bcut = 10 0TlIII
'!aIOTCJI MeHee '!eM Ha 

1 
(10 - 15)%. HaH;a;eHo, 'ITO Bhl;a;eneHHhie B

arrropIITMOM cTpylI B 1r-p- BnanMo;a;eii:cTBIIJIX 06rra;a;a10T cnoiicTBOM 

rrn;a;nppBaHIIJI, T.e. llX CBOHCTBa onpe;a;elI.lIIOTCJI KBapK0BhlM C0CTaB0M 

qiparMeHTnpyrom;ero B cTpyro a;a;pona. 

2. KpaTKOe co~ep)KaHHe paooTbI 

Bo BBeAeHHH o6oCHOBhIBaeTCJI aKTyalihHOCTh npo;a;erraHHhlX nccrre;a;oBa
HIIH, cqiopMynnpoBaHhl n;enn ;a;IIccepTan;n:oHHoii pa6oThl, nay'IHM HOBH:JHa 
II npaKTII'ICCKall n;eHH0CTh norry'IeHHhlX penyrr1>TaT0B, npHBe;a;eno KpaTK0e 

co;a;ep2Kanne ;a;nccepTan;nn. 
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B nepaoi rJiaae npIIBO)J;llTCll KpaTKoe oIOicaHHe MHoronapToHHoii pe

KoM6Irnan;IIoHHoii: Moµ;ellll (MPM) ;a;rur OIIHCaHIDl IIRKlll03lIBHblX cneKTpon 

a;a;poHOB c MaJihlMlI nonepe'IHhIMII IIMIIYITbCa.MII B o6nacTJlX q>parMeHTan;mI 

B3aHMOµ;eii:CTBYIOI.l.\lIX a;a;poHOB B aµ;poH - aµ;poHHbIX B3aJIMOµ;eii:cTBHJlX npII 

BhlCOKHX :rneprlIJlX. B:soµ;HTCll OCHOBHhle onpe;a;enemra II nepeMeHHhle He

o 6xop;IIMbie ;a;rur II3IlO.:iK.eHIDI cne;a;yIOIWIX rnan p;nccepTan;mi:, a TaIGKe orno

BHhle IIµ;eII II no;a;xoµ;hl conpeMeHHoro npeµ;cTanneHIDI o MexaHH3Me o6pa-

30BaHIDI -qacTHD; B o6nacT.BX cpparMeHTan;IDI Bmun.mµ;eii:cTBYJOIWIX aµ;po

HOB. IlpHBoµ;IITCll oIOicaHHe Moµ;ellll npoµ;oin,Horo cpaaonoro 061:,eMa KyTII 

- Baii:cKonq>a, KOTOpaJC nonnorureT napaMeTplI30BaTI, q>ymrn;IDI pacnpe;a;e

neHIDI BalleHTHblX KBapKOB II MOpCKHX napTOHOB .B paaIDl'IHhlX aµ;poHax. 

,II;irn 71"- II K - MC30HOB OCHOBHhlM IICTO'IHHKOM HHq>OpMan;IDI OTHOCHTelll,HO 

<pyHKUHH pacnpe;a;eneHIDl KBapK - napTOHOB n' i:mx ilIDIIOTCH npon;ecchl po-

2Kµ;eHIDI rrenTOHHbIX nap· ,II;pen~~ •- jfaa B 1r N- 11 KN- nnam.:ioµ;eii:cTBHJlX, 

cooTBeTCTBeHHo. Ha· ocHoB~ :ucnepHMeHTam.HblX p;aHHbIX no npon;eccaM 

po2Kµ;eHIDI rren~oHHblX nap ,l];pem:ca - Hna ri:ocTpoeHhl q>ymrn;IDI peKoM6II

nan;1rn COCTaBlllIIOIWIX KBapKOB IIIDI BallOHOB B KOHe'IHbIH aµ;poH Ha OCHOBe 

MHOrorrapTOHHblX pacripe;a;erreHHH KyTII - Baii:cKonlt,a.. IlpII aTOM He BBO

µ;IITCJI HIIKaKHX HOBI,IX napaMeTpOB ;a;rur onpeµ;erreHIDI 'cpopME>I peKoM6HHa

D;IIOHHbIX. <pYHKD;HH µ;rur paaIDl'IHblX aµ;poHoB. IlpHBeµ;em.r Bbipa2KeHIDI µ;JIJI 

IIHKJII03IIBHblX cneKTpOB np.HMbIX aµ;poHOB C MaJlhIMlI nonepe'IHhlMII HM

nyrr1>caMII PT, T.e. aµ;poHoB, po2Kp;eHHbIX He OT pacnaµ;on aµ;poHHbIX peno

HaHcoB, a Hen;ocpeµ;cTBeHHO ncrreµ;cTBIIe peKOM6HHan;IDI. KBapKOB II aHTII

KBapKOB, B o6rraCTII q>parMeHTan;mI Ha'Ialll>HOrO aµ;poHa. IlpII 3TOM, 3aBII

CIIMOCTb IIHKJII03lIBHblX cneKTpOB OT nepeMeHHOH X = Pn!P, rµ,e p- IIM

rryrr1,c Ha'IanbHOro aµ;poHa, a Pn- npop;OllI>HaJC COCTaBJllIIO~aJ[ lIMIIYllbCa 

po2Kµ;eHHOro aµ;poHa B c.n;.M. aµ;poH - aµ;poHHoro B:Ja.IIMOµ;eii:CTBIDI, IIOlIHO

CTbIO orrpe;a;erureTCll q>YHKn;IDIMII pacnpe;a;eneHIDI KBapK - napTOHOB B Ha

-qaJibHOM Il KOHe'IHOM aµ;poHax. 

BTopruc rJiaaa µ;nccepTan;IDI rroc~eHa aHanII3Y IDIKlll03HBHblX crreK

TpoB O 6pa::ioBaHHJI Me:JOHOB H Me30HHblX pe:JOHaHCOB 1ID pa.alllI'IHbIX M)'llb

THIIJieTOB B o6rracTII q>parMeHTan;mI K±- Me:JOHOB B K±p- n::mm.10µ,eii:

CTBIIHX rrpII BhlCOKHX aHeprHHX Il on;eHKe napaMeTpOB CTpYKTYPHblX q>yH

KD;IIH K±- MenoHOB [1, 2, 3, 4). B paMKax MHororrapToHHoii: peKoM6HHa

D;IIOHHOH Moµ;ellII (MPM) HHBapHaHTHOe IIHKillO:JHBHOe ce'IeHIIe [3, 4) 

1 j E <flu 2 x du f(x) = - ----dpr ~ --
Uin Pmaz dxdp} Uin dx 

(1) 

4 

rrpiu.rnro pmKµ;emrn Me:10Ha !v[ B b6nacTn ¢parMeHTau1m J(±- Me:JoHoB 

D J(±p B:laIIMO)];eiicTDIIJIX rrpH DbICOKIIX :meprII.lIX orrpe)];eJIJieTCJI Bbipa:iKe

HHf'.M: 

f(:r} = j [FVii1i(x1,:r2; TV)+ Fv.Vi(x1,x2)] x (2) 

x RM -, - 8 1-.! - - - d:r 1d.1:2 (
;fJ X2) ( XJ X2) 

· :r :I' :r :r 

B Bbipa)Kf'HIIII (2) Fv.Vi(:1:1,:r2;lF) orrpe;a;errJieT pac1q)f'µ;enen11e ;a;nyx na

rroHoB Vi II Vi B Ha'IallbHOM I{ - Me:ione ( o;a;eTbie IIJIII COCTaBJIJIIOIUIIe KBapKII, 

KOTOIJbH' JH'KOM6IIHIIpyIOT D KOHf'~IHhiii MC:JOH Af) C IIpOJl;OllbHbIMH IIMIIJllb

ca:r,,m :l'1 II :r:2 (:1:1 +.:1:2 = ;r}, COOTD<'TCTDPHHO. Ilpo;a;onbHhiii IIMIIYllbC ,r1 

DaJIOHa V1 CKnap;bIDaCTCJI Im rrpo;a;onbHbIX IIMIIJllbOB BaJICHTHOro KBapKa 

( aHTIIKDapKa) qi II rrpon:iDOllbHOro •rncna MOJ)CKHX napTOHOD Ha'HlllbHOro 

I{ -- Mc:ioHa, KOTop1,1c, rrc1wxop;JIT n KOHe'IHhlii MC:10H AI = ( l .-1 Vi) ( rrnn 

( q1 ih,)) c B('ponTHOCThIO Hr ( 0 :::; H · :::; 1). a npo;a;on1,u1,1ii mmyrr1,ca .r2 
nanoHa Vi, KOTop1,1ii o6pa:iyt'Tc:.a B pe:iyn1>TaTe ;momounn MOJ>CKoro aHTII

KDapKa (KnapKa) ih, paBHJICTCJI rrpo;a;onbHOMY HMrryn1,cy :noro aHTIIKDapKa 

( KDapKa). <PyHKUIIJI F Vi V2 ( ;r; I, X2) orrpc;a;cn.JICT pacrrpeµ;enf'HIIP ;a;nyx IlcllIOHOD 

C npo;a;onbHbIMII IIMITJITbCclMH :1:1 II :1:2, KOTOpbie o6panyIOTCJI D pe:iynbTaTP 

8DOJIIOUIIII MopcKoro KDapKa (aHTHKBapKa) qi n aHTIIKDapKa (:rrnapKa) ih 
Ha'rnllbHOro I{- Me:JOHa C rrpon;onbHbIMII IIMnyn1,caMII J: 1 II ,!'2. COOTDf'T

CTDf'HHO. RM(:r:1/:1:,:1:2/;r) - pcKoM6nmtn;HoHHaJI <f>YHKUirn. KOTopa.a cmpc

;a;cnJieT DepoaTHOCTb peKOMfornaumr mtlIOHOB Vi II Vi C npo;a;onbHbl:t\III II!\I

rryrr1,caMH, :r1 II :r2, cooTDPTCTD('HHO, D KOHP'IH1>Iii uc:iou JI = ( F1 l;) c· 

npo;a;onbHbIM HMIIJllbCOM ;r. 

¢nTnpcmaHIIe IIHKJIKJ:iIIDHbIX CITf'KTJ)OD ct)];l>OHHhlX p(':lOHclHC'OD ( f{* ( 892). 
p0, <p n K2(1430)) B K±v- n:ianMowiicTmrnx rrpn n1,1c0Knx 8Hcprnax (Eh- > 
30 f8B) D o6rraCT.lIX ¢parMeHTaUIIII J(±_ MP:lOHOB Ha OCIIOD(' DbIJlil.:iK('HIIii 

(2), IIOlIJ'ICHHbIX n paMKax CTaH;a;apTHoii MO}J;f'JIII KyTII BaiicKcm<f>a. no

:lDOllff<'TOII{>e;a;erraTh rrapaMeTpbI pacnpe;a;enPHirn BalIC'HTHbIX KDapKOD D I{ 

MP:iOHe. Ilpn 8TOM p;rra DeJIWIIIHbI "/, OITJ)f'}J;C'llffIOIUPii: HOJ>MIIJHmKy KDapK 

rrrIOOHHorq MOl)ll I{- MC:lOHa II, crre;a;omtTCllbHO, IIOD<')J;<'HIIC' Q)YHKUIIII pal'

rr1wµ;c•neHIIll mtlIPHTHbIX KDclJ>KOD npn ;1: ~ 1, ITOlIJ'IC'HO 1 = 1.63 ± 0.09. 
,II;rra ITOlIJ'IeHII.ll IIHq)OpMan;nn OTHOCIIT<'llbHO p,H'.ITJH'Jl;('llf'HIIH UOJ)('KIIX 

KDapKOD DI{ Mf':lOHf' HPo6xo;a;nMO Il('IIOJib:lODaTb Mo;a;n¢nunponannyIO ~10-

)J;<'llb KyTir - BaiiCKorr<f>a. B pauKax Mo;a;mpnunpomurnoii l\IOII;<'JIII EyTII 

Ba:iicKorrcpa m:xop;Hhl<' pac:rrpPp;<'lH'HII.H ;a;mr HPcTpanmiron c·Tpaunoro Knap-
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KOB llMeIDT BIi)]; xfJN II xl3s, COOTBeTCTBeHHO, a lICXO,ll;Hhle pacnpe,n;erreHlllI ,ll;ll.ll 
MOJ)CKIIX napTOHOB onpep;ell.lIIDTC.lI Bbipa2KeHll.lIMII: 

Sa(x) = gaPa(x), Pa(x) = (1- x)k• (3) 

rp;e a= u,ii,d.d,s,.s,G 060:JHa'IaIDT TlIII MOJ)CKIIX napTOHOB, 9a n J.:{I -

napaMeTpbI, KOTOJ)hle onpe,n;ell.lIIDT )J;Olll() npO,ll;OllbHOro lIMnJllbCa napTOHa 
copTa a B Ha'IarrhHOM K- Me:JoHe, -y = I:" g". 0TMeTIIM, 'ITO B paMKax 
cTaH;:r;apTHOH Mop;errll Kynr - BaiicKoncpa ka = 0 ,ll;ll.ll Bcex a, T.e. Pa(x) = 1. 

,Urr.ll cTpaHHoro Mop.II K- Me:JoHa IIMeeM: 9s/'Y ~ 1 (2, 3]. B aToM crryqae, 
p;rr.ll n:erro'IIIcrreHHhlX ::rna'IeHIIH ks = 0, 1, 2 n T.;a;. B paMKax MO)];IIq>llIUIPO
BaHHOH Mo;a;errII KyTII - BaiicKoncpa ;a;ll.ll IIHKlI103IIBHhlX cneKTpoB np.HMoii 
cpparMeHTan;Irn f(x) (2) norry'IeHhl aHalllITll'IeCKIIe Bblpa2KeHII.lI (4]. 

IlpIIBe;a;eH aHaJIII:3 lIHKJil()3llBHhIX .cneKTpOB a;a;poHHbIX pe30HaHCOB (p0 , 

'P, K*(892), II Jq(1430)) B o6rracTII cpparMeHTau;IIn K- MenoHoB B J(±p

B:JaIIMoµ;ei'1cTII.lIX npu BhicOKIIX :meprll.lIX (EK > 30 faB) c u;ellhID onpe
p;erreHirn :JHa'IeHll.lI napaMeTpa k8 • B cneKTpax K*{892) J'ITeH BKrra;a; OT 
pacnap;on Jq(l430) ..... K*(892)1r II K 1(1400) ..... K*(892)1r. 

Pe:JJllhTaThl q>IITa p;ll.ll :JHa'IeHIIH ks = 0, 1, 2, 3 n 4 npe;a;cTanlleHhI B 
Ta6rrIIu;e 1. H:J Ta6rrnu;hl 1 crrep;yeT, 'ITO Hanrrrirnee oIIIIcaHIIe )J;aHHhlX 
no lIHKlIID3lIBHbIM cneKTpaM ap;pOHHbIX penoHaHCOB nOlIJ'IaeTC.lI nplI ks = 
3 ± l.' Crrep;oBaTellhHo, ;a;rr.ll pacnpe;a;erreHII.lI cTpaHHbIX Mopcxnx KBapKOB 
B K- Me:JoHe HaXO)J;IIM ss(x) ~ (1 - x)n,, r;a;e ns = 4.7 ± 1.1. IIpanIIrra 
KBapx01:foro CTJeTa ;a;aIDT :JHa'IeHIIe ns = 5. 

PacCMOTpIIM BTOJ)OH MHO)KIITellb IIO)J;lIHTerpallbHOro Bhlpa2KeHll.lI (2),.a 
IIMeHHO q>yHKIJ;lll() peKOM6nHan;lilI KBapxa (aHTlIKBapxa) q1 lI aHTlIKBapKa 
(xBapKa) q2 B KOHe'IHhIH MenoH M(q1i}2). <l>yHKu;nID RM(z1,z2) M02KHO Bhl
panIITh Tfe_pen cpyHKIJ;lll() pacnpep;erremi.ll BarroHoB GM(z1,z2) B Me:JoHe M 
crreµ;yIDIIJ;lIM COOTHOIIIeHIIeM [4]: 

RM(z1,z2) = A(J,L,S;M)GM(z1,z2) {4) 

Ko:Jq>q>IIn;IIeHT A( J, L, S; M) xapaxTepnnyeT nepo.lITHOCTh peKoM6HHa
mm KBapK - aHTlIKBapKOBOH napbl (q1ii2) {IIlllI )J;BYX BalIOHOB Vi lI ½) B 
Me:JoH Mc Maccoii M (n Me:JoH, II ero Macca 060:JHaTJeHhI 'Iepen M), npII
Hap;rre2KaIIIIIH K MJllhTIInrreTy c KBaHTOBhlMll 'IlICllaMH J, L n S, rµ;e J
cnIIH Me:JoHa, L- op6IITarrhHhiii MOMeHT, II S- cyMMapHhIH CIIlIH KBapx -

aHTIIKBapKoBoii: naphl ( qi <h)-
Borrhrnoii BKrra;a; B lIHKlll()3lIBHhle cneKTpbl IIlIOHOB lI xaoHOB, KpOMe IIp.lI

.:VIOro po2Kµ;eHII.lI :JTllX 'IaCTIIII (no cpopMyrre (2)), )J;aIDT pacna;a;hl a;a;poHHhIX 
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penoHaHCOB ll3 pa3JilI'IHhIX MJllhTllITJieTOB. ,Ull.ll Toro 'IT06hl onpe;a;elllITb 
!JTII BKJia)J;hl B cneKTphl nceB;a;ocKall.llpHhlx Me30HOB (nIIOHOB II KaOHOB) He
o6xop;IIMO 3HaTh Ko0cpcpnu;neHThI A( J, L, S; M) )J;ll.ll panrrn'IHhlX Me:JOHOB. 
3aBIICllMOCTh Ko0cpcpnu;11eHTa A( J, L, S; M) OT cn11Ha J Mo2KeT 6h1Th onpe
p;erreHa 'Iepen cpaKTop (2J + 1 ). Tor;a;a A( J, L, S; M) = (2J + 1 )B(L, S; M), 
rp;e BelllI'IIIHa B(L, S; M) He naBIICIIT OT 3Ha'IeHlI.lI cn11Ha J. 

B p;11ccepTaII110HHoii pa6oTe paccMo>rpeHbI TOJihKO S- BOlIHOBhle (L = · 
0) II P- BOJIHOBhle (L = 1) MenoHHhie MYJihTnnrreThl, TaK xax nMeeTC.lI 
OTHOCIITellbHO noJIHalI 1rncpopMaIJ;lI.lI 06 IIHKJil()3lIBHhlX cneKTpax Me30HOB 
113 0TIIX MYllbTllnlleTOB. ,Ull.ll K00q>cpuu;IIeHTa nop;aBJieHll.lI O:' peKoM611HaIJ;1Ill 
KBapKa II aHTllKBapxa B P- BOJIHOBOe COCTO.lIHIIe no cpaBHeHlll() C peKOM
fornan:ue:ii B S- BorrHoBoe cocTO.lIHIIe Haxo;a;11M o: = Br/ Bv = 3Ar/5Av = 
0.28 ± 0.02 (np;ecb II H112Ke Ap = A(0,0,0;M), As= A(0,1,l;M), Av= 
A(l,O,l;M), AB= A(l,l,O;M), AA= A(l,1,l;M), Ar= A(2,1,l;M) 
11 cooTBeTCTBeHHO Bp = B(0,0; M) II T.;a;.). PenyllhTaThI ip11Ta, npe;a;
CTaBJieHHhie B Ta6rrnn:e 1 noKa:JbIBaIDT' 'ITO 3Ha'IeHIIe napaMeTpa O:' = 
0.28 ± 0.02 npaKTII'IeCKII He'IJBCTBIITeJibHO K 3Ha'IeHlI.lIM napaMeTpOB ks 
11 {J. 

MacCbl pe30HaHCOB, KOTOpbie 6bIJilI BBep;eHhl B q>lIT )J;ll.ll norry'IeHlI.lI pe
nyrrhTaTOB, npe;a;cTaBJieHHhIX B Ta6rrIIu;e 1 He CllllhHO OTlllI'Ial()TC.lI ;a;pyr OT 
p;pyra (0.77f0B ::; M ::; 1.43f0n). Crre;a;oBaTellhHo, B03M02KHalI naBIIcn
MOCTh xo0cpcp11u;neHTOB A( J, L, S; M) OT :JHa'IeHnii Mace penoHaHcoB M0-
2KeT MeH.lITb 3Ha'IeHII.lI napaMeTpoB, npllBep;eHHhlX B Ta6rrnn:e 1, He3Ha
'IllTellbHO. Ilo 0Toii nplI'IHHe, norry'IeHHhle :JHa'IeHII.lI ;a;rr.ll napaMeTpoB o: 
11 fJ = Bp/ Bv = 3Ap/Av, KOTOphle onpe;a;ell.lIIDT oTHocnTeJihHhle Bepo
.lITHOCTll p02K)J;eHlI.lI pa3JllI'IHhlX Me30HHhlX MJllhTllnlleTOB TIInlI'IHhl )J;ll.ll 
po2K;a;eHll.lI 'IaCTIIII c Maccoii nop.llp;Ka M ~ 1 f0B. 

TaKIIM o6pa30M, )J;ll.ll OTHOCIITeJibHOrO BhIXO)J;a 'IaCTlIII, npnHa;a;rre2KaIIJ;IIX 
panrrn'IHhIM MJJihTnnrreTaM, nMeeM: As/ Ap = o:{3 = 0.28 ± 0.02, Av J Ap = 
3{3 = 3, AB/Ap = 3o: = 0.84 ± 0.06 AA/Ap = 3o:{3 = 0.84 ± 0.06 Ar/Ap = 
5o:{3 = 1.4± 0.1 npn o: = 0.28 ± 0.02 II fJ = 1. , 

,Ull.ll onncaHlI.lI lIHKmonnBHbIX cnexTpoB nnoHOB (M = 0.14f0B) n Kao
HOB (M = 0.49faB) Heo6xo;a;nMo y'IeCTh naBnCIIMOCTh A(J,L,S;M) OT 
M. Ha pnc. 1 n 2 npe;a;cTaBrreHhl nHKJIID311BHhle cneKTphl IIIIOHOB n xaoHOB 
B J(±p- B3aIIMO)J;eiicTBll.lIX (B o6rraCTlI cpparMeHTaIIIIn KaoHa) npn BhlCOKlIX 
0Heprll.llx (EK > 30 f0B). B cneKTpax nnoHOB Y'ITeHhl BKrra;a;hl OT crre;a;y
IDIIJ;llX )J;BYX'IaCTlI'IHhlX pacna;a;oB: p ..... 1r1r, K*(892) ..... 1rK, /2(1270) ..... 1r1r, 
o:2(1320) ..... 1rp, b1(1235) ..... 1rw, 0:1(1270) ..... 1rp, K1(1400) ..... 1rK*(892) 
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II Iq(l430) -+ 1rK an crreKTpax KaOHOB - BKrrap;hl OT K*(892) ---+ K1r, 
Iq(1430)-+ K1r, K 1(1280)-+ Kp. IlpII orrpe;a;erreHIIe nKrra;a;a rrpJIMoro po-
2Kp;eHIIJI IIIIOHOB II Kaotton p;JIJI OTHorneHIIeM B p / Bv rrorryT.J:eHo 5 ± 0.5 ;a;mi: 
IIIIOHOB II 3 ± 0.5 }.l;JIJI KaOHOB. 

TaKIIM o6pa3oM, nepOJITHOCTII po2Kp;eHJIJI pa3JIII'IHhlX Me30HOB II3 s- II 
P- BOJIHOBbIX MJJibTIIIIJieTOB orrpe;a;eJIJIIOTCJI aMIIIIpIIT.J:eCKOII <popMyrro11: 

A(J,L,S;M) = (2J + l)G(L)F(M), (5) 

r;a;e G(0) = 1 II G(l) = o: = 0.28 ± 0.02, cooTneTCTBeHHo, p;JIJI S- BOJIHOBhlX 
II P- BOJIHOBbIX MJllbTIIIIJieTon, a ;a;rrJI <pyHKD;IIII F(M) IIMeeM F(M1r) = 
(5 ± 0.05)F(M0), F(MK) = (3 ± 0.05)F(M0) II F(M0) = 0.29 ± 0.02 rrpII 
Mo~ lI'aB. 

.JJ:rrJI rrpo:a;eccon K±p-+ J(± X (pIIc. 2), KpoMe rrpJIMoro po2Kp;emrn c T.J:II

crroM o6w;nx narreHTHbIX KBapKOB Nv = 1 II Nv = 0 II BKrra;a;on OT pacrra;a;on 
Me30HHbIX pe30IIaHCOB, 6brn TaK2Ke IIOC'IIITaH BKrra;a; OT rrpou;ecca ;a;n<ppaK
D;IIOHHOH p;IIccou;IIaD;IIII. B paMKax MPM rrepexo;a; ;a;nyx narreHTHbIX KBapKoB 
II3 HaT.J:aJibHoro KaoHa n KoHeT.J:HbIH I{- Menon (rrpou;ecc c Nv = 2) cooT

neTcTnyeT rrpo:a;eccy }.l;II<ppaKD;IIOHHOH }.l;IICCOD;IIaD;IIII; rrpII ;)TOM 3Ha'IeHIIe 
rrapaMeTpa W D xapaKTepII3yeT, ;a;orrIO IIMIIJJibCa MOpCKIIX rrapTOHOB Ha
T.J:aJibHoro KaoHa rrpIIBHeceHHJIO n KOHeT.J:HbIH K- MenoH. IlpII 3HaT.J:eHIIII 

W D = 0.8 (;a;rrJI aToro 3HaT.J:eHIIJI rrapaMeTpa W D rrpe;a;cTanrreHa KpIIBaJI na 
pIIC. 2) IIMeeM: (ldiJJ! (Tin~ 0.11, KOTOpaJI corrracyeTCJI c ;)KCIIepIIMCHTaJib
HbIMII p;aHHbIMII. 
TpeTbJI rJiaBa }.l;IICCepTaD;IIOHHOH pa60Thl IIOCBJIW:CHa aHaJIII3Y MHOrOIIII
OHHbIX KOHC'IH~IX COCTOJIHIIH, o6pa3oBaHHbIX B rrpou;ecce B3aIIMO}.l;eHCTBIIJI 
7r-- Me30HOB C rrpoTOHOM II JI}.l;pOM yrrrepo;a;a Ha OCHOBe pa3JIII'IHbIX 6nnap
HbIX arrropIITMOB }.l;lIJI Bbip;erreHIIJI ap;pOHHbIX CTpyn: [5]. chcnepIIMCHTaJib
HbIC ;a;aHHhle rrorryT.J:eHhl c noMOW:bIO 2-M IIK OHHH, o6rryT.J:eHHOH rryT.J:KOM 
7f-- Me30HOB C IIMIIJllbCOM 40 raB/c Ha ycKopIITeJie H<PB8. 

Ilpe;a;rro2KeH HOBhlH B- arrropIITM no IIOIICKY II peKoHcTpyKD;IIII a;a;poH
HbIX CTpyn:. B KaT.J:eCTBe MeTpIIKII, orrpe;a;errJI10rn;eii: 6JIII30CTb nap rrpeKJia
CTepon, 6bIJIII IICITOllb30BaHbI rropen:a; IIHBapnaHTHbie BeJIII'IIIHbI bjk, K0TO
pbre orrpe;a;errJIIOTCJI KaK Kna;a;paT pannocTII 4-x cKopocTeii: rrpeKrracTepon 
i II k: 

bik = - (l?i_ - I!.!..) 2 
m; mk 

(6) 

Ha PIIC. 3 rrpe;a;cTaBJICHbI none;a;eHIIJI 'IIICJia 0, 1, 2, 3 II T.;a;. CTpyiiHbIX co-
6blTIIH (;a;arree B T.eKCTe j- CTPYirHbie co6hlTIIJI) B 1r-p- II 1r-c- B3aIIMo;a;eii-
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CTBIIJIX, peKOHCTpynponaHHbIX C II0110W:bIO B- arrropIITMa, B mtBIICIIMOCTH 

oT brut - napaMeTpa o6penaHHJI arrropIITMa. 
Ilpc;a;rrmKeHbI KpnTep1m ;a;rrJI orrpe;a;erremrn napaMeTpa o6pe::mmrn Xcut 

6IImtpHoro arrropnTMa, o;a;ttonpeMf'HHOe BbIIIOlIHCHIIC' KOTOpbIX rapaHTII

pyeT pan;a;crrJieMOCTb CTpyii: KaK B npocTpaHCTBe CKOpOCTeII, TaK II B cpa

nonoM rrpocTpaHcTne •rncnm:, o6panyJOW:IIX cTpyn. 

K pnTepuii A : l'/.;1 < (0.01 - 0.03), 
1V2 

(7) 

r;rw N2 H N:1 •mcrro co6bITIIii c ;a;nyMJI II TIWMJI cTpyJIMII, cooTB<'TCTBf'HHO. 
KpnTepnii A JIBJIJieTcJI rrpocTbIM 0Tpa2KeHneM Toro cpaKTa, 'ITO no nnaII
Mo;a;eiicTBIIJIX, r;a;e He m1n1;a;aen:!I TI)('TbJI 2KCCTKaJI CTpyJI, 'IIICJIO N3 Tpex
cTpyii:HblX co6bITHII HP ;a;om1rno 6bITb 6oJibllif' CTaTIICTH'lf'CKII 02KII)l:ae:r-.roro 
cpotta, 'ITO ;a;rrJI Harnero crry<nt!I, 1r-p- nnaIIMo;a;f'IICTBIIJI rrpII 40 I'cln/c. ro

cTaBJIJieT ( 1 -- 3) %. 

K p1ITepuii B : bn1, 
bn+b1,>l 

(8) 

Kp1ITcpuii .B Tpe6yeT, 'IT06hl paccTOJIHIH' b R.L Me1K;a;)· cTp)'!Il\III R ( cTpyH 
n o6rracTn cpparMeHTan;nII 1r-- McnoHa) II L (cTpyJI B o6rracTn cppan1eHTa
D;IIH rrpoToHa) 6brno 6orrbrnc cyMMapHoro pa:1Mepa o6enx cTpyii bn II b1,, 
'ITO orrna•rneT pan;a;errcHHOCTb ;a;nyx CTpyii B npocTpaHCTBf' CKOpOCT('Ii. 

Tpe6onamw o;a;ttonpcMCHHoro BbIIIOJIHCHIIJI o6onx KIHITPpII<'B A II .B 
;a;aeT crrc;a;yrow;ne penyrrbTaTbI: ;a;rrJI arrropnTMa JADE HII npII KaKIIX nHa
'If'HIIJIX rrapaMCTpa m},,1 KpIITCIHIH A II .B HC MoryT 6hlTb y;a;oBJIPTBOpCHhl 

o;a;HOBI)('Mf'HH0, a ;a;rrJI B-- arrropIITMa Haxo;a;IIM: br111 ~ 10 - 20. 
TaKIIM o6panoM, n paMKax arrropnTMa .l ADE II<' 110ryT 6bITb rrorry

'ICHbI CTpyn, pa3;a;('llf'HHbl(' KaK B npocTpaHCTBC' cKopocT<'ii, TitK II B cpa
:10B0M npocTpaHCTBC. B OTJIII'IIH' OT ';!Toro, B- arrropIITM IIpII 3Hit'H'HIIJIX 

rrap..'tM<'TIHt brnt ~ 10 - 20 II0:1BOJIJI('T BbI;a;CJIIITb ;a;nc CII<'KTaTopHbl(' CTpyII. 
K0T0pbIP xoporno pan;a;PrrCHbI KaK B npocTpaHCTBP cKOIHH'Teii. TaK II n cpa
nonoM npocTI>aHCTBf' 7r±- MenoHon, o6panymw;ux clTII <'TPYII (n-1. puc. 4). 
B ~1eTBepTOH rnaBe Ha ocHoBP B- arrropnTMa Bhr;a;em'HbI OI<'llmHHbH' 
a;a;poHHbIC CTpyn, C0CTO.!IW:II<' nn nap!IJKC'HHbIX 7f-- M('rl0H0B II II}>0T0HOB 
n 1r-p- II 1r-C- nnaII110;a;eiicTBII!IX rrpn IIMIIYllbC<' 1r- !ll('nom1 40f:1D/(' 
n o6rracTJIX cpparMCHTaIIIIII nmrnMo;a;eiicTBYI<>W:IIX 'mcTIID; n m·1·m•µ,onaHbI 
IIX cnoiicTBa [6]. IloKanaHO, 'ITO BKlIIO'l('HIIf' n aHamin no II0II<'KY ('Tpyii 
upoTOHHoii KOMII0HPHTbI CTpyn C0BMC'CTH0 C 7r± MC'rlOHHoii K0l\III0HC'H
TOii yrry<IIII,t<'T xapaKTCpIICTIIKII, BbI)l:<'JI!I('MbIX ('Il('KTaTopHbIX ('Tpyii. T.!'. 

g 



rrpn6mr::-KaeT nx K ::iHaTieHIIlIM o::-Knp;aeMhIM n paMKax KnapK - rrapTOHHoii 

CTPYKTyp1,1 ap;poHon: rrpn 0TOM :-ma'leHIIe rrapaMeTpa o6pe::iamrn arrro

pHTMa bcut rrpaKTII'leCKII He MeH.lieTC.lI, II ocTaeTC.lI B rrpep;errax 10 < bcut < 
20. 

B Ta6mnv' 2 rrpep;cTaBITeHbI xapaKTepIICTIIKII R II L CTpyn n O)J;HOCTpyii

HhIX n p;nyxcTpyimhIX co6bITH.lIX, a TaK:iKe :JHaTieHII.lI Nj 'lHCITa O)];HOCTpyii

HhIX (j = 1) u p;nyxcTpyttHhIX (j = 2) co 601Tnii, rrpu :-maTieHHII bcut = 10 n 
n-p- B:JaIIMop;eiicTBII.lIX. N1 - MHO:iKeCTBeHHOCTh TiaCTIIIJ; B cTpye ( J = R 
IIITII L ), Q1 II TnJ - ::iap.llp; II Macca CTpyn, COOTBeTCTBeHo, Pr II :r F - IIO

rrepeTIHhiir IIMIIJlibC II )];OlI.lI IIJ)O)];OlihHOfO IIMIIJlibCa CTJ)JII B CHCTCMf' UCH

Tpa Mace 7["-p- B3aHMOp;e:iicTBII.lI, COOTBCTCTBCHHO. Pa::iMep C:Tpyn B 4--x 

MepHOM rrpocTpaHCTBe CKOpoc:Teii orrpep;errHeTC.lI BelIII'lIIHOll b J, KOTopym 

MO:iKHO HHTeprrpeTIIponaTh, KaK p;naMeTp cTpyII. BerrII'lIIHY bk MmKHO IIH

TeprrpeTIIponaTh KaK pap;uyc CTpyn B rrpoc:TpaHCTBe CKOpOCTeii, T.K. bk 
HBIT.lieTrn pacc:TO.lIHIIeM Me2Kp;y TfaCTIIUeii II ueHTpOM C:Tpyn, ycpep;HeHHhIM 

TIO BC:eM TfaCTIIUaM, BXO)];.lIIII,HM B CTpyIO. 

B op;HocTpyttHhIX co6bITII.lIX MH02KCCTBCHHOCTh 'lacTHU KaK B R1, TaK 

u B L1 c:Tpye panHa N 11 '.:::'. 4.2 II 6orree 'leM Ha ep;IIHIIUY 6orrhIIIe cooTBeT

cTnymui;ero ::iHaTieHIIJI B p;nyxcTpy:rrHhIX co6bITII.lIX, N1z '.:::'. 3.0. Borree Toro, 

TaKHe xapaKTepIICTIIKII KaK Macca CTpyII TnJ II ero pa3Mep b1 (mrn bk) B 

O)];HOCTJ)JHHhIX TaK2Ke 60libIIIe, TieM B )];BJXCTJ)JHHhIX C06bITII.lIX. 

TeM He MeHee, B OTlIH'lIIe OT MH02KeCTBeHHOCTII TfaCTIIU B CTpye, ero 

MaCChI Ii pa::iMepa, OCHOBHI,Ie KIIHeMaTIPieCKIIe xapaKTepIICTIIKII R II L 
CTpyii, TaKIIe KaK rrorrepe'lHhIH IIMIIJlibC Pr, p;OlI.lI rrpop;OlihHOro IIMIIJlibCa 

:c F, II yrorr BhllieTa rJ 1 cTpyII B op;HocTpynHhIX II p;nyxcTpJIIHhIX co6bI

TII.lIX )];OBOlihHO 6JIII3KII p;pyr K p;pyry II OTlIII'laIOTC.lI He 6orree TfeM Ha 

(10 - 15)% rrpII :JHa'leHIIe bcut = 10. ,I.(aHHOe o6CTO.lITClihCTBO yKa:JbIBaeT, 

rro-BII)];IIMOMY Ha TO, '1:TO O)J;HOCTpy:ii:Hhie co6bITII.lI 0TO TaKIIe co6bITII.lI, B 

KOTOphIX BTOpaH crreKTaTOpHa.ll CTPY.lI COCTOIIT II3 HCHTpalibHhIX 'laCTIIU II 

He 6orree TfCM u::i op;HOH ::iap.JDKCHHOH 'lacTHQhI ( 1r±- Me::ioHa IIITH npoToHa). 

CpaBHeHII.lI xapaKTepIICTIIK R II L cTpyii u::i op;HocTpynHhIX II p;nyx

cTpyttHhIX co6bITIIH Me2Kp;y co6oii, T.e. R1 c L1 II R2 c L2 rroKa:JbIBaeT, 'ITO 

rlHiVICHIIH TaKIIX xapaKTepIICTIIK KaK MH02KCCTBCHHOCTI, 'laCTIIU B CTpye, 

pa:1Mep C:Tpyu II ero rrorrepe'lHhlii lIMIIJlihC op;IIHaKOBhI, B TO npeM.lI KaK 

rrnaTieHIIe ::iap.llp;a, Macc1,1 c:TpyII II rrepeMeHHOH x F ::iaMeTHO pa::irrII'lHhI p;rr.lI 

R II L <:Tpyii. Pacrrpep;erreHII.lI rrocrrep;HIIX nerrII'lIIH HecyT Ha ce6e OTIIe

TiaTOK KBapKonoii cTpJKTJphI q>parMeHTIIpymIII,eii n R IIITII L cTpy10 'la

cTIIU, T .e. II.)"IKODOH TfaCTIIUhI II MIIIIIeHII. IlpII bcut = 10 p;ll.ll R CTPYII 

10 

I 

) 

1. 

1{ 

( 0 6rraCTb q>parMeHTaUIII.I IIJ'lKOBoro 1f- - Me30Ha) IIMeeM Q R1 = -0.41' II 

Q R 2 = -0.34, B TO npeM.lI KaK p;rr.lI L cTpyn ( o6rracTh q>parMeHTaUIIII rrpo

TOHa) IIMeeM Q L1 = 0.19 II Q L2 = 0.21. IIcxop;.lI II3 KBapKOBoro COCTaBa 

7["-- Me:JOHa II rrpoTOHa M02KHO onpep;elIIITh cpep;HIIH ::iap.llp; KBapKa B 06-

rraCT.lIX q>parMeHTaUIIII 7r-- MC30Ha II npoTOHa QR= (Qu + Qd)/2 = -0.5 

n QL = (2Qu+Qd)/3 = 1/3, rp;e Qq ::iap.llp; KBapKa (aHTIIKBapKa) q. 0TMe- ,, 

TIIM, 'ITO 6e::i y'leTa npoTOHHOH KO,MnO}iCHThI CTPYII 3Ha'lCHII.lI Q L2 3Ha'lII

TClihHO MCHbIIIe: QL2 '.:::'. 0 II 0.1 npII bcut = 10 II 20, COOTBeTCTBeHHO. 

B pacrrpep;erreHII.lIX no Macce R II L cTpyii ::iaMeTHa onpe;a;erreHHaH cTpyK

Typa, pa::irrII'lHM B o6rracT.lIX q>parMeHTaUIIII 7r"-- Me3oHa (R cTpy.lI) n npo

ToHa (L cTpy.JI). ,I.(aHHM CTPYKTypa cTaHOBIITC.lI 6orree onpep;erreHHon, ecrrn 

nponecTII pa::ip;erreHIIe cTpyii no 3Ha'leHII.lIM 0rreKTpn'lecKoro ::iap.lI;a;a. Ha 

pIIc. 5 rrpep;cTanrreHhI pacnpep;erreHII.lI no Macce Rn L cTpyi'1 c pa::irrII'lHhIMII 

:JHa'leHII.lIMH 0rreKTJ)II'lecKoro ::iap.llp;a II3 op;HocTpynHhIX n p;nyxcTpJHHhIX 

n-p co6bITIIII, Bbip;erreHHhIX Ha OCHOBe B- arrropIITMa npII 3Ha'leHIIII na

paMeTpa bcut = 10. 

CpaBHCHIIe pe::iyrroTaTOB, npep;cTaBJieHHhIX Ha pIIC. 5, c aHarrorH'lHhIMH 

pe3JlibTaTaMII, HO 6e::i y'leTa npoTOHHOH KOMnoHeHThI, noKa3bIBaIOT, 'ITO 

BKlIIO'leHne B aHalIII3 IIpOTOHHOH KOMnOHCHThI CTpyn npaKTH'lCCKH He BlIH

.lieT Ha pacnpep;erreHIIe no Macce R cTpyii npII 3Ha'leHII.lIX ::iap.llp;a QR = 
0, ±1 II ±2, a TaK2Ke Ha pacrrpep;erreHne no Macce L CTPYII ITpn 3Ha'leHIIe 

::iap.llp;a QL = -2. B pacnpep;erreHII.lIX ITO Macce L cTpy:ii: ITPII 3Ha'leHII.llx 

::iap.llp;a QL = 0, ±1 n +2 Ha6mo;a;aIOTC.lI cyui;eCTBCHHble OTlIH'lII.lI c y'leTOM 

II 6e3 y'leTa npoTOHHOH KOMnOHCHThI CTpyn. 

8TH OTlIII'lII.lI CB.lI3aHhI C o6rraCThIO Mace D. pe30HaHca ITPII QL = 0 (D.0 -> 

pn-) II QL = 2 (D.++-> pn+) n c o6rracThIO Mace D.*(1600) pe::ioHaHca npu 

QL = ±1 (D.*+-> pn+n- n D.*--> pn-n-). Ha pnc. 6 npe;a;cTanrreHo cyM

MapHoe pacnpep;erreHIIe ITO Macce L cTpyii c ::iap.lip;aMn Q L = 0 II 2, II c 

ycrrOBIIeM, 'ITO B CTpye TOlihKO ;a;ne 'laCTHQhI: o;a;Ha H3 KOTOpbIX - npo

TOH, a ;a;pyraJ): - 7r±- MC30H. B pacrrpe;a;erreHIIII, ITpe;a;cTaBlICHHOM Ha puc. 6, 

J'lTCHbI Bee: L CTpyn, y;a;onrreTBOp.lIIOI.IJ;He BbIIIIe ITepe'lIIClICHHhIM ycrrOBII.lIM 

n::i o;a;HocTpyiiHhIX n ;a;nyxcTl)JHHhIX co6bITIIH B n-p- B3aIIMo;a;eiicTBII.lIX, 

Bhip;erreHHhIX ITPII 3Ha'leHnII bcut = 6. ThM 2Ke npep;cTanrreHhI pe::iyrroTaThI 

q>IITIIponaHII.lI 0Toro pacITpe;a;erreHII.lI q>opMyrroii BpenTa - BnrHepa. 

IloKa::iaHo, 'ITO nee ·cTpJKTYPhI Ha pIIc. 5 ::ia IICKlIIO'leHneM cTpJKTYP 

B o6rraCT.lIX D. H D.*(1600) pe30HaHCOB, He .lIBIT.lIIOTC.lI q>H3H'lCCKHl\,IH, H IIX 

ITO.lIBlICHIIe o6ycrronrreHo B- arrropnTMOM no BhI;a;erreHHIO cTpyii. 1ITo 2Ke Ka

caeTc.lI oco6eHHOCTeii npn QL = 0 n 2 B o6rracTn Mace D.(1232) pe::ioHaIIca, 

11 



II npII QL = ±1 B o6rraCTII Mace .6.*(1600) pe30HaHca, TO noMIIMO BKrra;a;a, 

o6ycrrOBlieHHOro B- arrropIITMOM, MO)KHO 02KII;D;aTh II 3aMeTHOe yc11rrem1e 

BKrra;a;oB OT caMIIX :lTIIX pe30HaHCOB no OTHOUieHHIO K q>oHy. 

B aaKJIIO'leHHH cq>opMJlIIIpoBaHhl OCHOBHhle pe3JlibTaThl ;a;uccepTa

TI;IIOHHOH pa6oThI. 

1. 01rncam1 IIHKlII03HBHhie cneKTphl KaK Me30HOB, TaK II Me30HHhIX pe-

30HaHCOB II3 pa3lIII'IHhIX MJlihTIInrreTOB B o6rraCTII q>parMeHTaIJJIII 

J(±- Me30HOB B J(±p- B3aIIMo;a;eii:CTBIIJIX npII BhICOKIIX aHepnrnx B 

paMKax MHoronapTOHHoii peKoM6IIHaIJ;IIOHHoii Mo;a;erru o6pa3oBaHirn 

a;a;poHOB. Ilpu onucamrn x- naBIICIIMOCTII IIHKlIIO:JIIBHhIX cneKTpOB 

IICnorr1,3yeTCJI IIH(pOpMaTI;IIJI TOlihKO O q>yHKTI;lIJIX pacnpe;a;erreHIIJI Ba

rreHTHhIX KBctpKOB II MOpCKIIX napTOHOB B J(± - Me30HaX, a ;D;lIJI OTHO

CIITelihHOrO BhIXOµ;a Me30HOB II3 pa3lIII'IHhIX MJlihTIInrreTOB norry'IeHa 

0MnIIpII'IeCKM q>opMyrra. 

2. Onpe;a;erreHhl napaMeTphl pacnpe;a;erreHII.H CTpaHHhIX·MOpCKIIX KBapKOB 

II aHTIIKBapKOB B I( - Me30He no IIHKlII03IIBHhlM cneKTpaM Me30HHhIX 

pe30HaHCOB B MJirKIIX J(±p- B3aIIMo;a;eIICTBIIJIX. ,Il;IT.H x- pacnpe;a;erre

HIIJI CTpaHHhlX MOpCKIIX napTOHOB norry'IeHO Ss(x) ~ (1 - x)n,, r;a;e 

ns = 4.8 ± 1.0, a ;D;lI.H q>aKTOpa no;a;aBrreHOCTII CTpaHHhIX MOpCKIIX nap

TOHOB B I( - Me30He no OTHOUieHIIIO K necTpaHHhIM MOpCKIIM napTo

HaM Haii:;a;eHo 3Ha'IeHIIe As = 0.42 ± 0.02. 

3. IIorry'IeHO aMnIIpII'IeCKOe Bhipa2KeHIIe ;D;lIJI po2Kµ;eHII.H Me30HOB II3 pa3-

lIII'IHhIX MYlihTIInrreToB: 

A(J,L, S; M) = (2J + l)G(L)F(M), 

r;a;e G(0) = 1 II G(l) =a= 0.28 ± 0.02 - q>aKTop nop;aBrreHOCTII Me

noHoB II3 MJlihTIInrreTa C P- BOlIHOll no OTHOUieHIIIO K Me30HaM Im 

MyrrhTIInrreTa c S- BorrHoii. IloKanaHo, 'ITO aTa Bepo.HTHOCTh He naBII

CIIT OT cyMMapHoro cnIIHa S KBapK - aHTIIKBapKOBOll nap1,1 B MC30He. 

,Il;rrJI q>yHKTI;IIII F( M1r) npII nHa'IeHII.HX Mace 1r- II K- Me:JOHOB norry

'IeHo F(M1r) = (5 ± 0.5)F(M0 ), F(MI<) = (3 ± 0.5)F(Mo) u F(Mo) = 
0.29±0.02 npII Mo~ 1 raB. IloKa3aHo, 'ITO C yMeHbUieHIICM MaCChl po-

u u 

2K;D;eHHoro Me3oHa OTHOCIITClihHhIII BKrra;a; B IIHKlIIO:JIIBHhIII cneKTp OT 

np.HMoro po2Kµ;eHII.H yBem!'IIrnaeTcJI T.K. Ap( M1r) / Av( Mo) = 1. 7 ± 0.2, 

Ap(MI<)f Av(M0 ) = 1 ± 0.2 II Ap/Av = 1/3 npII o;a;ImaKon1,1x nHa'Ie

HIIJIX Mace ncen;a;ocKarr.HpHoro II BCKTOpHoro MC30HOB. 
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4. IlJH';D;limKeH HOBhiii B- arrropIITM )];ITH noncKa II peKOHCTJJYKIIHII a)J;

poHHhlX CTpyii: B MHOrOTiaCTII'IHhIX KOHWIHhIX B:JaIIMOµ;eiicTBIIJI ue2Kµ;y 

m'IITOHal\m, a;a;poHaMII II JIµ;paMII. B KaTrecTBe Mep1,1 6mmocTII l\Ie2K;i;y 

IIJH'KrracTepaMII i II k IICIIOliht30BaHhl BClIII'IIIHhl b;k, T.e. pacCTOHHIIe 

Me.iKp;y IIpeKrracTepal\m i II k B 4-x MepHoM npocTpaHCTBe cKopocTei'1. 

Ha OCHOBe aHamma ;a;aHHhIX no 7r-p- II 1r~c- Bt3aIIMO)J;eIICTBIIHl\I npn 

40 f0B/c, cq>opMymrponaHhI KJ>I!Tepmr ;a;rrJI onpe;a;erremrn :JHaTJemrn 

napaMPTpa o6pe::mmrn bcut 6ImapHoro B- arrropIITl\Ia, O)J;HOBpeMeH

HOP BhIIIOITHCHIIe KOTOJ)hIX rapaHTHpyeT pa:J;a;errJiel\IOCTh CTpyn KaK B 

IIJ)OC:TJmHCTBe CKOJ)OC:Tf'II, TaK II B q>a:JOBOM IIpocTpaHCTBe "IaCTIIII, 

06pa:1yIOl.l.\IIX c:Tpyn. IloKa:1aHo TITO BKJIIOTJeHne B aHamm no noIIcKy 

CTpyii npoTOHHoii 'KoMnOHCHThl CTpyII COBMCCTHO C 7r± __ l\H't30HHOII 

KOMIIOHCHTOII YlIJ'Illlaf'T xapaKTf'J)IICTHKII Bhl)l;CJIJieMbIX CIICKTaTop

HhIX c:Tpyii, T.e. IIpn6iIII)Kaf'T IIX K t3HaTJf'HII.HM, O)KII)J;aeMhIM B paM

KaX KBapK - rrapTOHHhIX rrpe;a;cTaBJI('HIIii O CTP:VKTYJW a;a;poHOB. IlpII 

0TOM :1mv1enIIe napaMPTpa 06pP:1amrn arrropnTMa bcut npaKTWif'CKII 

H(' Mf'HJif'TCJI, n OCTaf'TCJI B n1><';a;errax 10 < bcut < 20. 

5. B1,1;a;erreu1,1 ;a;ne crreKTaTopHhif' IIJIII MJirKne R II L cTpyn, cocTOJil.l.\II<' II:J 

7r± MC't30HOB II IIJ)OTOHOB (cMeIIIaHHhlf' C:Tpyn), B 7r-p- II 1r-C- B3a

Hl\rn;a;eiic:Tmrnx II nccrre;a;onaHhI IIX cBoiicTBa. XapaKTepncTIIKII R( L) 
CTpyfr n O;D;HOCTpyiiHhIX n ;a;nyxcTpyiiHhIX co6hITIIJIX OTlIIPiaIOTC.H Me

HPf' TH'M mt (10-15)% rrpII bru1 = 10, T.e. o;a;HocTpyiiHhie co6hITIIH 0TO 

co6hITIIJI, r;a;e BTOpaJI "HCBll)J;IIl\Ia!I" CTpy!I COCTOIIT rm m•iiTpaJihHhIX 

TJa<:TIIIJ; II He 6orree Tif'M Im o;a;mrii mtp.H:tKeHHoii TmcTIIIIhI ( 7r± l\H':1om1 

IIJIH ITJ)OTOHa). 

G. Haii;a;eHo, TITO BhI;D;f'm'HHhH' B- arrropIITMOM ~:Tpyn B 1r-p- n:1anl\IO,J;l'Ii

cTmrnx o6rra;a;aIOT cnoiicTBOM rrn;a;nponamrn. B o6rracTHX q>parM<'HTa

:u;nII 7r- - Me30Ha II npoTOHa pa3MCJ)hl CTpyii B ITpOCTJHtHC:TB(' C:Kopo

CTeII, IIX ITOnepeTJHhIC IIMnyrr1,c1,1 II MHO)Kf'CTBeHHOCTh THU"TIIII B HIIX 

O;D;IIHaKOBhI, B TO BpeM!I KaK :1ap.H;D;hl CTpyii, pacITp<')J;eJieHH!I ITO )J;OlIII 

npo;a;orr1,noro IIMnyrr1,ca II no Macce CTpyii :1ctBil('.HT OT KBapKOB<lrO 

cocTana. q>parMeHTIIJJYIOl.l.\ero B cTpym a;a;pomt. B pacITpP;a;<'m'Hll!IX ITO 

MaCC:(' CTpyii o6mtpy2Kf'Hhl CTPYKTyp1,1, C:BJI:lctHHhlf' ('. q>parMPHTIIp_\"IO

IIIIIM B CTpyIO a;a;poHOM. B o6rracTII q>parM('HTaIIIIII ITJ)OT<>Ha n pa('

npe;a;errcHIIH ITO Mac cc L CTpyii c: mtp!I;D;OM Q 1, = 0 n + 2 o OHapy.iK<'HhI 

MaKCIIMYMhI, KOTOJ)hie Bepo.HTHO CB.!I:laHI,I C: ~ () (p1r-) II ~ ++ (Jm+) IH'

t30HancaMII, C:OOTBE'TCTB<'HHO, a ITPII Q L = ±1 o6uapy:tK('Hhl MHK<'II-

13 



MYMhI, KOTOphIC, B03MO:;.KHO, CBJI3aHhl C .6. *(1600) penoHaHCOM: rrpn 
Qi= +l COCTOJIHIIC .6.*+(1600)-> (p7r+7r-), a rrpII Qi= -1 COCT0.1[
HIIC ,6_*-(1600)-> (p7r-7r-). 

7. IloKa3aHo,· 'ITO BhIIIIe rrp1rneµ;eHHhie oco6eHHOCTII, T.e. CBoiicTBa rrn
µ;IIpOBaHIUI n penoHaHCHM BHYTPCHHJIJI CTPYKTypa cTpy:ii, 06Hapy
JK1rnaroTc1I TOIThKO y cTpyii:, BhIµ;erreHHhIX B- arrropIITM0M. CTpyu, 
BhIµ;erreHHhie .JADE- arrropnTMoM, He o6rraµ;aroT HII oµ;HIIM nn :lTHX 
CBOIICTB. 

JluTepa Typa 

[1] H. H. Baµ;arrJIH, p. r. Baµ;arrJIH, r. p. IyrrKaHJIH. l-IHKlII03IIBHhie CIICKTphl 
aµ;poHHhIX penoHaHCOB B paMKaX MHOrorrapTOHHOH peKOMfornaunoHHOII 
MOµ;emr. <PparMeHTaUII51 IllIOHa II KaOHa: Hµ;epHM <PimIIKa, 1987, T.47, 
BhIII. 6(12), c.1759. 

[2] H. H. Baµ;arrJIH, P. r. Baµ;arrJIH, r. P. IyrrKaHJIH. OueHKa rrapaMeTpoB 
cTpyKTYPHhIX <l>YHKUIIH 1(- MenoHa: Hµ;epHM <P:iI3IIKa, 1988, T.48, BhIIT. 
5(11), c.1374. 

[3] N. N. Badalian, R. G. Badalian, H. R. Gulkanyan. Estimation of pa
rame~ers of K- meson structure functions: Z. Phys., 1989, C42, p.69. 

[4] N. N. Badalian, R. G. Badalian. Determination of nieson resonance 
contributions to pion and kaon inclusive spectra: Z. Phys. C48, 1990, 

p.587. 

[5] H. H. Baµ;arrJIH II µ;p. I-Iccrreµ;onaHIIe arrropIITMOB peKoHCTPYKUIIII aµ;poH
HhIX cTpyii B 7r-p- u 7r-C- nnanMoµ;eiicTBII5IX rrpn 40 f3B/c: KpaTKIIe 
coo6IUcHII1I O1-IHI-I, 1996, 1[75]-96, c.27. 

[6] H. H. Baµ;amrn, P. r. Baµ;arrJIH, A. A. KynHeuon. CnoncTBa aµ;poH
HhIX cTpyn: B 7r-p- II 7r-C- nnaIIMoµ;ei'1cTBII5IX rrpn 40 f3B/c: IlperrpIIHT 
O1-IJII-I Pl-97-288, ,II,y6Ha, 1997. HarrpanrreHo B )KypHarr Hµ;epHM <PII-

3IIKa. 

PyKonHCb nocTynHJia B H3,[laTeJihCKHH OT,[leJI 

25 ceHTH6pH 1997 ro,!la. 
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k • I 0 I 1 I 2 I 3 I 4 

9G 0 ± 0.31 0 ± 0.13 0 ± 0.14 0 ± 0.09 0 ± 0.09 
A• 0.22 ± 0.01 0.28 ± 0.01 0.35 ± 0.02 0.42 ± 0.02 0.50 ± 0.03 

WN 0 ± 0.08 0 ± 0.09 0 ± 0.09 0 ± 0.09 0 ± 0.09 
Ws 0.13 ± 0.04 0.16 ± 0.03 0.18 ± 0.03 0.20 ± 0.03 0.22 ± 0.03 , 1.27 ± 0.08 1.30 ± 0.08 1.32 ± 0.08 1.34 ± 0.08 1.36 ± 0.09 
Ap 0.19 ± 0.04 0.19 ± 0.04 0.19 ± 0.04 0.19 ± 0.04 0.19 ± 0.04 

a= 3AT/5Av 0.28 ± 0.02 0.28 ± 0.02 0.28 ± 0.02 0.27 ± 0.0~ 0.27 ± 0.02 
/3 = Av/3Ap 1.66 ± 0.42 1.74 ± 0.45 1.72 ± 0.46 1.74 ± 0.47 1.78 ± 0.49 

x2 /NDF II 2.21 I 2.01 I 1.91 I 1.89 I 1.91 

Ta6nH:o;a 1. 3Ha"<Iemra naJ?aMCTp0B, orrpeµ;eruuoJUIIX CTPJKTYPHhle <l>YH
X$m I( - MCtl0Ha, 11 Bep0.ilTH0CTll po)K)J;CIDUI MC30HHhIX MJlThTlIIIlICTOB IIpII 
pamm'IHhIX tlHaTieHIDIX ks. 

bcu1 = 10 71"-Jr BaauMoµ;eiicTBWI, 40 ThB / c, 16811 co6:E.iTn:ii: 

15834 co6bITWI c Nc,,±,pl > 2, 14904 co6LITruI c N"± > ·2 

Beml'm1rn 2-c-rpyii:m.-Ie co6LITWI 2-cTpyfurneco6bITWI 1-cTpyii:m.-Ie co6LITWI 
{pam.i:ep- ,r±-MeDOHhI ,r±-Meo. H llp0TOHhI 7r±-Meo. H Dp0TOHhI 

HOCTb) L2-cTpyK RrcTpyK L2-CTPYK R2-cTpyK L1-CTPYK R1-cTpy.11 

NJ 2.9 2.8 3.0 2.9 4.3 4.2 
QJ 0.00 -0.30 0.21 -0.34 0.19 -0.41 
bJ 5.9 5.6 5.9 5.7 9.2 8.9 
bk 2.2 2.1 2.2 2.1 3.3 3.2 

mJ (I'aB) 0.73 0.68 0.99 0.71 1.7 1.3 
PT(I'aB) 0.71 0.72 0.66 0.69 0.62 0.59 

x~J -0.24 0.33 -0.42 0.34 -0.40 0.33 
t? J ( rpaµ;.) 47 35 38 33 33 32 

.6. ( rpaµ;.) • 12 4.3 
bRL 

.. 23 24 ueonpeµ;eJieH0 
ffiRL{ThB) 3.1 3.8 

N; 1724 2016 3911 5501 

Ta6JIH:o;a 2. Xapax-replICTlIXll CTpyii lI:3 Op;HOCTPJlIHhIX 11 )];BJXCTpyii
Iil,IX co6h1TRH B 1r-p- BtlaIIMoµ;eiicTBWIX rrp11 tlHaTiemm: napaMeTpa bcut = 
10 . .[(l1.1l L CTPJH BMecTo nHaTieHII.il yrrra {) L rrpRBep;eHhl ::maTieHII.il 180° _{) L· 
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d6 ~-dJ< 

il't- t ~ 

.I .3 .5 .l .9 X 

P1rcyHOK 1. llHKlll03IIDHhie crreKTphI 7r- Met30HOD D o6rracTII q>parMeH

TaIIIIII K-Menoirn: J(+--+ 7r+: 0 - 10or0B/c,. - 175r0B/c; I(- ---t 7r-.: 6 

- 100 r0B/c, ... - 175 r0B/c, + - 58 r0B/c. illTpIIXODcl.lI KpIIDaa - cneKTP 

npJIMOII qiparMCHTaIIIIII KaoHa J(± ---t 7r±' llITpIIX - IIYHKTIIpHaa KpIInaa 

- BKllap; OT pacrrap;on: p(770) --. 7r7r (KpIIBaa 1), K*(892) --. 7rJ( (KIHIDaJI 

2), /2(1270) --. 7r7r (KpIIBaa 3), a2(1320) -+ 7rp (Kpirnaa 4), b1(1235) ---t 7fW 

(Kprrnaa 5), a 1(1270) _. 1rp (Kp1rnaa 6), Kj(1400)-+ 1rK*(892) (Kpnnaa 7) 

/(5(1430) ---t 7rf{ (KpIIDaJI 8). 

lG 

I 

I 

dS x-
dx 

ta' 
I 0 

10° 

4·· ' , 
-- I .,,,,,,.- -..._,__ -- -;.._ 

., - .. -- " -- ' / '\ 
""'.. ,I \ 

X 
/ ' 

/ 

,/ \ 
.I .3 .s .7 .9 X 

PHcyuoK 2. llHKlll03IIBHhIH crreKTP I{- M<>noHon n o6rracTn qipan1<>H-

Ta:r~1m Kao~a: [(+ --, J(+: O - 100 raB/c, • 175 raB/c: [(- ---t J{-: 6 

10oraB/c, A - 175raB/c, + -- 58raB/c. illTpnxonaa Kpnnaa ("Il('KTP 

np.HMoii <pparMeHTaIImI Kaomt J{± -+ K±, llITI>IIX rryHKTnpmta Kpnnaa 

nKrra;o; OT pacna;u;on K*(892)-+ K1r (nKmtp;hI OT parnap;on !{1(1430) ---t J{,r 

II K,(1280) -+ J(p MPHP<' 10%), llIT}>IIX - llIT}HIX II.VHKTIIpHaa K}>IIDaa 

BKllap; OT rrpon:ccca J(± ---t J{± ('. J'IaCTIIC'M p;nyx Dclll('HTHhIX KBapKOD 

HcL'IallhHOro KaoHa ( BKrra;o; OT p;nqiqipaKIIIIOHHOii p;m:con:naIIIIII). 
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PncyHOK 3. 3aBIICIIMOCTb 'IIIClla j- CTpy:iim.IX co6hlTIUI OT BelIII'IIIHhl 
rrapaMeTpa o6pe3aHIU£ bcut p;rr.a 7r-p- II 1r-C- B3aHMO)J;encTBIIH. KpIIBaJI 
1 - 'mcrro 6eccTpy11HhlX co61>1TIIH, 2 - 'IIIcrro op;HocTpyHHhIX co6hlTHH, 3 

- 'mcrro p;nyxcTpyHH1>1x co61>1TIIH, 4 - 'IIIcrro 3-x cTpyuHhIX co61>ITIIH, 5 -
,mcrro 4-x cTpyHHbIX co6hlTHH, 6 - '!Hcrro co61>1TIIH c IllITbIO rrIIoHm.IMII 

CTPYHMII B KOHe~rnoM COCTO.llHUII. 
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Pncyuo~ 4. Pacrrpep;erreHIIH 7r± .. MenoHOB, nxop;.all(IIX B 11pany10 ( R) 
Illlll rrenyro:{L). CTpyn n p;nyxcTpyii:HbIX co61>ITirnx, Bbl)];Plll'HHbIX B arrro
pIITMOM rrpII nmt'ICHIInrrapaMl'Tpa o6penamrn lieut= 20. B cncT<'l\I<' II<'HTpa 
Mace 1r-p- B3aIIMO)J;eii:cTBII.a. 
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Ti p, 40 f3B/ C (bcut= 1 0, 13444 CTpy:0) 
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Pu:cyHoK 5. CyMMapm,1e pacrrpeµ;erreHIDI no Macce cMernaHHhlX R II L 
CTpyn: C pamUI"'IHhlMH 3Ha"tJeHIDIMH arreKTpH"'IeCKoro nap.Hµ;a H3 O)J;HOCTpy:ii

HhlX II p;ByxcTpyiiHhlx co6b1Tn:ii B 1r-p- BnanMoµ;e:iicTBHJIX. CTpyn Bhlp;e

rrem,1 B- arrropHTMOM rrpn nHa"tJeHIIII IiapaMeTpa o6penaHIDI bcut = 10 II 

COCTOlIT ll3 7r±- MenoHOB ll rrpoTOHOB. 3Ha"'leHIDI napJI)];OB CTpy:ii rrpHBe

)];CHI,I Ha COOTBeTCTBYIOW.HX pncyHKaX. 
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TT~p. 40 r;B/ c_(bc~t=6, 5503 .L-: CTpy:0:) . 
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Entries 589 

• 1 Mean : {.2.38° 
RMS .8177E-01, 

'/ndf 1.3.20 / 5 
Pl. . . • 1.229 £ ·.8105E-:02 
P2 ~ .2820 ± · . .37.30E-01 
P.3 96.22 ± 6.697 
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Pu:cyHoK 6. CyMMapHoe pacrrpeµ;erreID1e
0

I1CrMacce L CTpyi c napJIµ;~ 

Q = 0 ll +2, ~OCTOJIW.IIX Il3 oµ;Horo rrp<>T~Ha lI O)J;HOr~- nap~e~oro ~±-. 

Men.otta u6 oµ;i3:o.cTpy:iim1x" u µ;ByxcTpyiiHhlx co61>1Tn:ii B 1r_;_p-"- B3an:~rnµ;eii- · 

CTBIDIX'. CTpyu B_~Ip;erre~i~.B_:. arrropnTMO~;rrpunHa"tJeHIIu napa.MeTpa 06- . 

pe3aHiiJI -bcut = 6 . • IIpep;cTaBlICHI:>I, TaK)Ke, pe3JlibTaTbl.q>IITa IIO _peno~ 

HaHCH()H' q>op'M)'Jie -Bpe:u:Ta _: Brrrnepa. IlapaMeTpbl Pi II P2 _-Macca II 

rn~pµmi. penoHaHca B. faB-~x; cooTBeT'cTBeHH~1_ a P3 - .HopMHpoBo-qH1,1ii ·· 

MHO)KHTerr1>:"IIIn:pIIHa 6IIHa B rn:cTorpaMMe paBHa\40 ~foB. 
~ ~ • ' s ~ - • ~ ' 
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