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1 BBe~euue 

i:ha pa.60~,'.'i_ npecieAyeT ABe ~en11'. Mb! noiihI~am1ch, Bo-nepBbIX, llf:,CJieAOBaTh o'!eHh 

, c~o:amy10 CIITya111110 c · p-Me:lOHHbIMII BOo6ylKACHHblMII. COCTOJIHIIJIMII 11,. BO·llTOpbIX, npn-. 

BeCTII aKTYaJihHblll npIIMep· aHamina nepeKpb!Ba!Oll(l!XCJI, H~ynpyrmc peaoHaHCOB, KOTOphll°i 
. -· . . . ·," 

6bl He :ii:apyman: 4>Y~AaMeHTaJihHb!Ii np11Ht:11m YHIITapHOCTII. 

IIoiiIIMam;e II IIHTepnpeT~IIJI aKcnepl'!MCHTaJihHOro cneKTpa peaoHaHCOB JICrKl!X MCOO

HOB lIBJIJieTCJI Heo6XOAIIMblM ycJIOBIICM AJIJI nol!CKOB Me:lOHOB, HC · JIBJIJI!Ollll'IXCJI BOo6yJKAe" 

HIIJIMlI CIICTCMbl qij '. HO IIMCIOUIIIX TaKIIC lKC KBaHTOBbIC 'IlICJia, 'ITO II , , qij , -COCTOJ!Hl'IJI. 

KpoMe Toro, 11oy'!eHIIe cneKTpa "oohl'!Hb!X", q<j P_liAllaJihH~X II op6HTMhHhIX Boo6ylKge: 

.Hnii: 11erK11x MeDOHOB, cocTOJIUIHX IID u, d 11 s ·cKBapKoa, onpeAeJieH~e 11x·Macc, mupuH 11 

MOA pacnaAOB caMo no ce6e JIBJIJICTCJI BaJKHoi'1 oaAa•ic1i . .• ~ . 

BhlgeJICHHaJI pOlih a q>lllll!Ke 'IaCTIII:I BCKTOpHbIX MC:JOHOB c JPC = 1-.:. . ( 1°, = o-, 1 + 

,- IIOOCKaJIJipHbIX 11 IIOOBeKTOpHbIX) ACJiaCT naAa'Iy 11oy•reHI1JI ·cneKTpa IIX Boo6ylKACHnii: 
" . '• 

oco6eH~O BaJKHoii:.' JlaBHO IIDBeCTHO, 'ITO npocTelllllall MOACJII, BCKTOpHoii AOM,lIHaHTHOCTH, 

(BJlM) nJioxo Onl!Cb!BaeT AaHHbl~ Bhillle 1 ran· no e+ e- -aHitllrl!JIJII:lllH, 'lr'lr, -pacceJIHIIIO 
. - ; . . . - ' ' ' , - - : ' - ~ . 

II q>OTOpOlKACHIIID. Hanp11Mep, IlOJI.Hhle CC'ICHHil., e+ c;.;, . ~aHHll~IIlIJII:11111 B ABa' 1111·1! 'It!Thlpe 
/ . . ' 

nHoHa cymecTBeHHo Bhlllle, nony•raromnxcJI B n,UM, 11 a a-r11x.·ce'!eH1111x, a T.:iKJKe B ynpyroii: 
. . -. ' 

aMnnnTyAe p -BOJIHbl .1r1r·. -paccenmrn uaomow,10Tc~ m,perynnpHOCTlI B oG11acTn ~Heprnfi 
. . . - . ' :· . ~ . 

OT 1.2 AO 2.0 raB. 

CymecTBOBam1e p'(l600) . Ob!JIO. TBCpA(>. ycTamianb~~ MHoro JICT Haoa;i, 'Ho B TC'Ie-
. . ,' 

HIie AOJiroro BpeMeHn OCTaBaJiaCh HeonpeACJICHHClCTh B OHa'JeHl!JIX ero napaMeTpoB. IIc;nlKe 

- 6b!JII! npllBCAeHbl ~pryMeHThI, 'ITo. :mepreTu•rceKa!I o6nacTh ·oKono 1600 Man M~lKeT co-
• • • • " • ~ < • • - • • 

ACplKaTb ABa IIDOB~KTOpHbIX JPC ~ 1:-- pmouaHca (cM.,HanpllMep, (11). ,CoBpeMeHHble 

AairHhie [2) ITOATBepJKAaIOT aToT peay.rihTaT. 

EoJihmoii nporpecc 6blrr AOCTitrHyT B pa6oTax JlouHaK11. n Mnpoaii: [3) 11 °JlouHaKII n 
_- + ' • • ' • ••• • - ' 

Krrerra [4,5), rAe 6blno noKaoaHo·, 'IT? cymecTBoBaHne A.Byx· peooHaHCOB c ~accaM11 1.46 11 

. l.7Q nJB ll lllllpl!HaMI! COOTBeTCT.~eHIIO 0.235 II 0.220 ran (iJHa'JeHl!JI WHpHH, npnBOAl!Mhie 

.OTI!MII aBTopaMl! B noCJICAHHX pa6oTax paBHbl.0.31 n ll.40_ron) ~00B?JIJieT IlOJIJ'IlITh XO-
. , ' 

· poUie o.nncaHne 3KCnep11MeHTaJI1!HhIX AaHHh!X no e~ e- -'.1HHIII'.llllJII:IHH H no q>OTOpOlKACHHIO 

c • 21r 11. 41r KOHe'JHblMH COCTOl/HIIJIMl!. 0TM_CTl!M TllKlKe pa6oT_hl :3pKMa ~- c:i'~ccoHa (6], KO

TOphle o6HapylKIIJIII, '!TO CTPYKTypa oJieKTJ>oMarmtTHhI~ rf><>pMcpaicTop~~. F2,. n F◄ ,r HaBo

AHT Ha Jb!C]Ib ,0 cymecTBOBaHnl'I Aiiyx BCKTO;Hhl~ JlCOOH<lHCOB B o6naCTII OHeprm1 L6 raB: . . . . . ~ - . ' 
(C) O~.AHH~1H1.1A HH,CTHTyT J!Aepuwx HCCJICAciaanHA, .r:ty6Ha, i99S' 
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B pa6oTax f'epaCIIMOBa l! f'oaopKOBa [7) II f'oBOpKOBa [8,9] cneKTP paAHaJihHh!X B036YJKAC

Hllll JierKIIX MC□OHOB Bhl'IllCJIJIJICJI Ha OCHOBC peJIJITHBIIOOBaHHOH noTeHI~IIaJihHOll KBapKOBOli 

MOAeJIII 11 6b!JIO IIPCACK&laHO ceMCHCTBO 'JCTblpex p' COCTOJIHl!ll c MaccaMII OT 1.4 1\0 2.2 

f'oB. Cxoi1mfi CIICKTp 6bllI nony'IeH npn ¢IITIIpOBaHIIII npo11ecca e+e_--> 1r0w 'B KOTOpOM 

6blJIII o6HapylKeHh! lllIIpoKIIC (lllIIpIIHbl IIOPJIAKa 0.3 f'aB) pe□OHaHChl c MaCCaMII 1.45, 1.86 

11 1.99 f'oB [9). 3aKJIIO'JeHne, 'ITO cymecTBye'r no MeHbllleii Mepe ):IBa BOD6ylKACHHh!X p' co

CTOJIHIIJI 6b1JIO no1111eplKaHO ,lly6Hl!'IKOH [lD) npII lICCJie110BaHIIII HYKJIOHHh!X ¢opM¢aKTopoB 

B paMKax Mo1111<pIIt:1IIpoaaHHofi B,UM 11 ,I(y6HH'!Kofi, <t>ypAIIKOM II Mew;epJIKOBhIM [11) npII 

IICCJICAOBaHHII IIIIOHHOrO cpopM¢aKTopa. 0TMeTIIM, 'ITO 11aa p'-Me□oHa 6h!JIII nony'IeHbl c 

IlOMOl.ll;hlO npaBHJI cyMM KX,U [20), npn'IeM Haii:11eHHble DHa'JCHIIJI napaMeTpOB p' 6JIIIOKII 

K □Ha'JeHIIJIM pa60Thl [3). TaKIIM o6pru:ioM, cTapoe p'(1600) -Bo□6yJKAeHHC pacmenJIJICTCJI 

no MeHhWefi Mepe Ha I\Ba HOBbIX H, MOJKHO CK&laTh, o6menpIIHJITa!I TO'!Ka □peHIIJI COCTOIIT 

B TOM, 'ITO eCTh ABa II□OBCKTOpHh!X JPC = 1-- WllpOKHX COCTOJIHIIJI c MaCCaMl! npII

MepHo 1.42-1.50 n 1.68-1. 74 f'oB. Hx cyw;ecTBOBaHlle MOJKHO C'IIITaTh ):IOCTaTO'IHO TBepAO 

ycTaHOBJieHHhIM II OHlI □aHeceHhl B Ta6lIHI:lhl Particle Data Group (21]. To lKe CaMoe MOlKHO 

CK&laTh II 06 H□OCKaJIJipHh!X W1-MeOOHaX w
1

(1440) 11 w
1

(1600). 

,I(onryro II CJIOlKHYIO IICTOpl!!O IIMeeT n 11pyroe BO□MOlKHOC p -Boo6ylKACHl!e c Maccoii: B 

o6nacTII 1.1 - 1.3 f'oB. IIepahle OaKJIIO'ICHlIJI O ero cymecTBOBaHIIe [13) OCHOBh!BaJIIICh Ha 

cymecTBCHHOM npeBh!WeHIIII ce'IeHIIJI npo11ecca e+e- -> w1r0 npeAcKaoaHHfi B,I(M. KpoMe 

Toro, OTO B0□6ylK):leHIIC 6hIJIO □aMe'JeHO B peaKt:1IIII 'YP -> pe+ e-. [14). HaKoHCI:1, ~aJIII□ 

IllIOHHbIX II 1r0w OJICKTpOMarHIITHh!X ¢opM¢aKTOpOB [15,16) B OHepreTII'IeCKOll o6naCTII 

110 1.4 f'aB TaKlKC npl!BO):IIIJI K Heo6XOAHMOCTlI Y'ICTa COCTOJIHIIJI 1.25 f'oB. 01\HaKO O):IHO

apeMeHHO cymecTBOBaJIII II onncaHIIJI BCCX 0TIIX 3KCnepHMCHTaJihHh!X ):laHHhlX 6ea p'(1250) 

-Me:lOHa. 

He11aaHo rpynna LASS B SLAC npoBena aMTIJIIITYAHhlli aHaJIIID (17,18) 1r+1r- -cncTeMbl 

B npo~ecce K-p -> 1r+1r- A. :3ToT aHaJIII□ noK&ih!BaeT oHa'IIITCJihHh!n BKJiaA p -BOJIHhl, 

KOToph!fi 6hIJI xopoµ10 onIICaH BB pe□oHaHCOM c Maccoii nopJI):IKa 1.266 ± 0.014 raB . 

B KOHTCKCTe qij -MOAeJIII OTO COCTOJIHHC HaJ16onee ecTeCTBeHHO IIHTepnpeTIIpyeTC!I KaK 

nepBoe pa11nanhHOe B0□6YlKACHlle p- MC□OHa. 

IIoCJie ony6JIIIKOBaHIIJI 3TIIX peoynhTaTOB ,I(oHHaKII II Knerr [19) BHOBh npoaHaJIIIOII

pOBaJIII AaHHh!e n~ e+ e- -, 1r+1r- , BKJIIO'IIIB coCTOJIH11e LASS· rpynnhl B 11onoJIHeHIIe K 

ABYM COCTO.!IHIIJIM, ycTaHOBlieHHbIM 6onee paHHIIMII IICCJIC):IOBaHIIJIMII [3-5). :3TOT nOBTOp

Hhlli aHaJIIIO npIIBCJI K CJIIIWKOM MaJIOli napt:1IIaJihHOll lllllpHHe BOOMOlKHOro p'(1266) AJIJI 

~ :;;,~~r'.~~ -;:·~L:t~;~~ t 
~ 6ffi~J!i,1..:;, i=.HA ~ ···~ ~ ~__,,..-.·· 



e+e- KaIIaJia, 'IT06hl IIHTeprrpeTIIpOBaTb ero KaK pa/lIIaJibHOe B036J)KAeHire p -Me30Ha. B 

CBH3II c <>TIIM BCTaeT Borrpoc HBJIHeTCH JIII p'(l266) qij -COCTOHHIIeM. 

OTMeTIIM, 'ITO BCe :)TII IICCJieAOBaHIIH rrpoBeAeHhI C IICIIOJib30BaHIIeM arrrrpOKCIIMallIIII 

Bpeiha-BIIrHepa (BB), T.e. aMIIJIIITYAhI 3aIIIIChIBaIOTCH KaK cyMMhI BB crraraeMhIX, cooT

BeTCTBYIOir.IIX Ka)KAOMy pe30HaHCJ'.· 

O'leBIIAHO, 'ITO IIHTep4>epeHIIIIH Me)KAY 06cy)K11aeMhIMII IIIIIpOKIIMII pe30HaHCaMn HB

JIHeTCH 11eHTpaJibHoii rrpo6rreMoii aHaJIII3a II IIHTeprrpeT~IIII. ,I(rrx y'leTa <>Toii IIHTep<Pe

peH11IIn, o6h!'IHO BBO/lHT <Pat10Bhle MHOlKIITeJIII AlIH BB 'IJieHOB, KOTOphle JIII6o rrorraraIOTCH 

paBHhIMll IIJIIOC IIJii MIIHJC eAIIHIIlle [3-5, 8,9]' .JIII6o paCCMaTpIIBaIOTCH KaK CB06011Hb!e rrapa

MeTphI [17,18]. Bh!6op :)TIIX <Pat10Bb!X MHO)KIITerreii /lOCTaTO'lHO IIpOII3BOJieH II, HarrpnMep, 

KaK OTMe'laeTCH B [23], "3araAO'IHO II He IIMeeT pa11noHaJib:IIOro o6bHCHeHIIH"' 'ITO IIPII 

OIIIICaHIIII rrpo11ecca e+e-'- -> r17r+7r- cne11yeT rrpIIMeHHTb rrpaBIIJIO 3HaKOB ++ AJIH p 

II- p; COCTOHHIIii, Tor11a KaK AJIH Bcex APYrIIx rrpo11eccoB, BOBlle'!eHHhIX B aHaJIII3, HaAo 

IICIIOllb30BaTb <PimoBhle MHO)KIITeJIII + - . Ho O'leHb Ba)KHO, 'ITO Bee TaKIIe IIOAXO/lhl (KaK 

C <Pat10BhIMII MHO)KIITeJIHMII, TaK II 6e3 HIIX) B crry'lae IIIIIpOKIIX rrepeKphIBa10rr.IIXCH pe-

30HaHCOB Hapy!llaIOT YHIITapHOCTb MaTpIIllhI pacceHHIIH, KOTopax HBJIHeTCH II3Ha'laJibHhlM 

MOTIIBOM IIpII IICIIOJib30BaIIIIII JII06hIX 4>opMyJI BB -TIIIIa. 

Cyrr.ecTBJIOT II3BeCTHhle MeTOAhI OIIIICaHIIH pe30HaHCOB, OIIIIpa10rr.IIeCH Ha ycJIOBIIe yHn

TapHOCTII. l:ho, HarrpIIMep, N / D-MeTOA, KOTOphlii ocHOBhIBaeTCH Ha aHaJIIITII'leCKIIX cBoii

CTBax aMIIIlIITJA pacceHHIIH, IIJIII K-MaTpII'IHhlll MeTOA, B <>TIIX MeTo~ax He B03HIIKaIOT 

AOIIOJIHII'I'.ellbHhle CJIO)KHOCTII rrpII OIIIICaHIIII 6JIII3KO pacrrorrolKeHHh!X rrepeKph!BaIOir.IIXCH pe-

30HaHCOB T.K. rrpII <>TOM YHIITapHOCTb coxpaHHeTCH IIO IIOCTpoeHIIIO. Ba)KHOe 3aMe'laHIIe, 

Kacarorr.eecx K-MaTpII'lHOro MeTOAa, COCTOIIT B TOM, 'ITO IICIIOJib3JeMh!e B HeM rrapaMeTpbI 

He HBJIHIOTCH MaCCaMII II rrap11IIaJibHhIMII IllIIpIIHaMII pe3oHaHCOB [25]. Porrh <l>opMyJI TIIIIa 

BB OCTaeTCH BhIAeJieHHoii, T.K. rrapaMeTphI pe30HaHCOB, HaHAeHHh!e IIMeHHO B pe3JJibTaTe 

<l>IITIIp0BaHIIH c IICIIOJib30BaHIIeM 4>opMylI TIIIIa BB, <PIIrypIIpy10T B Ta6rrII11ax prooHaHCOB 

Particle Data Group. ThKnM 06pat10B, B03HIIKaeT npo6rreMa nocTpoeHIIH yHIITapHoii BB 

-TIIIIa S -MaTpIIllhI pacceHHIIH AJIH rrepeKpbIBaIOir.IIXCH pe30HaHCOB. 

MeTOA nocTpoeHrur yHIITapHoii MHoroKaHaJihHOH II MHorope::ioHaHCHoii S -MaTplillhI 

Tpe6yeMoro BIIAa AJIH o6rr.ero CJIJ'laH M OTKphIThIX KaHaJIOB II N prooHaHCQB npeAlIO)KeH 

II 11eTaJibHO OIIIICaH B pa6oTe [26]. B npIIHHTOll B AaHHOll pa6oTe HOpMIIpOBKe MaTpII11a 

pacceHHIIH S(E) = I - F, r11e MaTpII11a nap11IIarrbHhIX aMIIJIIITYA pacceHHIIH F 3a11aeTCH 

4 

Bb!pa)KeHlieM 

k =;... mRrRAR;AR; =;... ei(;,R;+;,R;)mRrR I AR; II AR; I 
., t:i. s - mh + imRrR t:i. s - mh + imRrR 

(1) 

Crroco6 nocTpoeHIIH KoMnneKCHhIX BeKTopoB napllIIaJihHhIX IllIIpIIH prooHaHCOB AR, o6ec-

ne'lnBarorr.nii YHIITapHOCTb MaTpIIllhI pacce,aHIIH s, npIIBeAeH B · pa6oTe [26]. B AaH

HOll pa6oTe Mhl IICIIOllb3JeM <>TOT MeTOA AlIH aHaJIII3a p -BOJIHhI 'lr'lr -pacceHHIIH II 

peaK11nii arreKTpoH-II03IITpOHHoii aHHIIrIIlIHIIIIII e+e- -> 27r+7r-, e+e- -> 7r+7r+7r-7r-, 

e+e- -> 7r+7r-27r0 , e+e- -> w7r0 II e+e- -> TJ'lr+'lr- c 11errh10 II3J'leHnH ceMeiicTBa p'
Me3oHoB, KOTOphle 6h!mr o6Hapy)KeHhI B <>TllX npo11eccax. 

2 AHaJIH::3 3KCnepHMeHTaJlbHblX ~aHHbIX 

CBOAKa pe3JJibTaTOB A.lIH napa.MeTpOB p' -Me30HOB, "ycTOHB!llllXCH" ::ia IIOClleAHIIe 

roAhI, npIIiie11eHa :e Ta6rr.1. KaK ll3 Hee BIIAHO, aKcnepn:MeHTaJihHh!e AaHHhle 11= e+e

aHHIIrIIJIHIIIIII, II03BOlIHIOir.IIe 06cy)K11aTb [23] cyii.ecTBOBaHlle ceMeHCTBa BeKTOpHbIX p' -

Me30HOB, COCTOHT ll3 Ha6opa IIOlIHhIX ce'leHllll e+ e- -> 27r' 27r+27r-' 7r+7r-27r0 ' W'lro II 

T/'lr+'lr- • MHorOKaHaJib~Oe JClIOBIIe YHIITapHOCTll IIOAKlIIO'laeT K <>TOMY Ha6opy p -BOJIHY 

'lr'lr -pacceHHllH. ,I(pyrIIe KaHaJihI pacnaAOB p' -Me30HOB, KpoMe nepe'IIICJieHHhIX B Ta6rr.l, 

npaKTII'leCKll OTCJTCTBJIOT, 'ITO 03Ha'laeT MaJIOCTb 6paH'IIIHrOB pacrra110B p' -COCTOHHI!ll 

B <>TII KaHarrhI. ThKn:M o6pa30M, orpaHII'leHIIe :)TIIMII KaHaJiaMII B Ha!lleii pa6oTe HBJIHeTCH 

xopo!llIIM npn:6Jill)KeHn:eM n: B ero paMKax Mhl npOBOAllM KoppeKTHhlll aHaJIII3, npn: KOTOpOM 

coxpaHHeTCH YHllTapHOCTb s -MaTplillhI-

Ta6rrn:11a 1. IlapaMeTphI p; n: p; -cocTOHHllH ll3 pa6oThI [23] 

] p; p; 

mp, faB 1.463 ± 0.025 1.73± 0.03 

fp, raB 0.311 ± 0.062 0.4±0.10 

r p1-e+e- KaB 1.6 - 3.4 0.69 ± 0.15 

rp,_11'1!' MaB ~ 17 - 25 ~ 100 

r p'-+411' MaB ~190 - 230 ~ 300 

rp'-+w1!'0 MaB ~ 52 - 78 ~0 

rp'-111r+1r- MaB ~4 - 19 < 30 
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OxapaKTepIIDyeM KpaTKO ncrrorrh3YeMble BKcrrepuMeHTaJihHbie µ;aHHble. 

AMrrrruTyµ;a pacce.HHUJI p -BOlIHbl 1m-+ 1m B o6rracTu aHepruix i:rpuMepHo µ;o 1 raB B 

CllCTeMe u;eHTpa UHepu;un IIpaKTU'IeCKll IIOlIHOCTb!O orrpeµ;err.HeTC.H p -Me30HOM C Maccon 

mp = 770 MaB u wupuHOM r P = 150 MaB , rrpu'IeM rrpocTeMwa.H arrrrpoKCIIMau;U.H 

aMIIlll!TY)];bl BpeHT-BnrHepoBCKllM JlblpaJKeHneM 

f - mprp 
...-- s-m~+imprp 

µ;aeT xopowee corrracue c aKcrrepuMeHTaJibHblMI! µ;aHHblMll. 

B paixoHe E ~ 1.2 raB HeT HllKaKoix Bl!)];l!MOM cTpyKTYPbI HI! B q,ane (8..,,.)~:; u 

HeyrrpyroCTI! (77,,.,,.)~:; , HUB Ce'IeHUll e+e--+ 7r+7r-, T.e. u B q,opMq>aKTope IIllOHa F,,. 

3To ClIYlKllT O)];Hl!M ll3 OCHOBHblX apryMeHTOB B IIOllb3Y COMHI!TellhHOCTll cywecTBOBaHllH 

p'(1250) -Me30Ha. 

B o6rracTn E ,= 1.6 raB cywecTByeT HBHaH cTpyKTypa B q,ane I! HeyrrpyrocTu 1r1r 

-pacceHHUH. OTMeTnM, 'ITO 'Ipe3Bbl'IaMHO MaJible rrna'IeHI!H )];lIH BKcnepl!MeHTaJibHblX OWI!-

6oK, rrpnBO)];l!Mble B pa6oTax [30), ClllibHO 3aHlllKeHbl IIO MHeHUIO MHorux aBTopoB, 3aHI!

MarowuxCH o6pa6oT_KOM aKcrrepnMeHTa [24]. 

O6paTl!MCH_ K µ;aHHblM IIO e+e- -aHHllrlllIHD;IIHM. B Moµ;erru BeK-r:opHOM )];OMI!HaHTHOCTI! 

OHll OIIl!CblBaIOTCH IlpHMblM B3anMoµ;eMCTBlleM rrpoMt;lKYTO'IHOrO 1 KBaHTa C BeKTOpHbIMll 

MOOOHaMll c KOHCTaHTaMll V -7 CBH□ll Fy 1 (V = p,w,¢,,ip) u )];aJihHeMWllM pacrraµ;oM 

BeKTOpHbIX Me□OHOB B KOHe'IHOe COCTOHHlle f . 3Tll ~pou;eccbl OIIUCblB~TCH µ;uarpaMMOM, 

u□o6paJKeHHoM Ha puc.l. 

e+ _/ 

> 7' ~ 

~ 'lfU1Ilil.J e V . • ~ f 

e 

Puc.l e+e- - aHHllrmIJID;llH B MOp;elII! BeKTOpHOM )];OMl!HaHTHOCTU. 

IIorrHoe ce'IeHne B crry'Iae TOJihKO oµ;Horo n□orrupoBaHHoro rrpoMeJKyTO'IHoro V pe□o-

HaHca, yµ;arreHHoro OT rropora peaKD;lll!, □aµ;aeTCH BblpalKeHUeM 

( 
e ) 2 mi mvrvB}' 

u.+e--J = 41ra fv -s- · (s - mi )2 + (mvrv )2 
(2) 

6 

rµ;e s - KBaµ;paT BHeprnn B c.u;.n., °' - IIOCTOHHHaH TOHKOII CTpyKTYPbI, mv - Macca 

BeKTOpHoro Me□oHa, rv - ero IIOlIHa.H Wllpl!Ha, Bj = rj /rv - 6p:3H'Il1Hr pacrraµ;a B 

KOHe'IHOe COCTOHHlle, rj - COCTBeTCTBYIOWa.H rrapD;I!aJibHa.H Wllpl!Ha. 

Ilpeµ;blµ;ywyro q,opMyrry MOlKHO rreperrucaTh B Buµ;e 

121r miriBY B}' 
u,+e- ➔J = -s-. (s - mi )2 + (mvrv )2 ' 

rµ;e BY= rv-e+,-/rv . Ce'IeHI!e B III!Ke (rrpn [ml= raB) llMeeT □Ha'IeHne: 

1271" V V 5 
u,+c-J = - 2 B; Bf · 3.89 · 10 H6. 

my 

HarrpuMep, µ;1rn u,+e- ➔h rrpn B'{ = 6.5 KaB/150 MaB :::, 4.33 · 10-5, 

(3) 

B~,, :::, 0.99 

rrorry'IaeM B p - ,Me□OHHOM IlllK_e Ue+e- ➔2,c:::, 1100H6' 'ITO C y'IeTOM rrorrpaBOK, CBH□aHHblX 

c p - w -CMeWl!BaHlleM, 6rrn□KO K BKCIIepl!MeHTallbHOMY □Ha'IeHIIIO: · 

Ilpu He Clll!WKOM 60llbWOM yµ;arremrn OT rropora Heo6xoµ;uMO Y'IllTblBaTb Kl!HeMaTU'Ie-
----- 3 - l I C 

CKllM q>aKTop _ fJ3 ,:= ( ✓( s - s0 )/ s) , o6ecrre'Il!BaIOWI!M rrpaBUllhHOe rroporoBoe rr0Beµ;em1e 

)];ITH P_;B0lIHbl Ha rropore So, ,UrrH ABYXIIllOHHOro KOHe'IHOro COCTOHHllH So = 4m; ' µ;1rn 

µ;pyrnx KOHe'IHblX COCTOHHllM 471", w1r0
, 171r+ 'Ir- Mb! 6epeM So :::, 1 raB - rropor BKCIIepu

MeHTallbHO Ha6rrroµ;aeMoro O~KJIOHeHUH HeyrrpyroCTll 7r7r -pacceHHll.H OT 1. TaKOi°! Bbl6op 

Kl!HeMaTll'IeCK0ro q>aKTOpa 'IaCTO l!CIIOJih□yeTCH rrpu orrucaHU:ll rrpou;eccoB e+ e- -+ f ( CM. 

HarrpUMep, [22]). 3aMeTUM, 'ITO ce'IeHI!H crra6o □aBUC.HT OT Bbl6opa So B )];OBOlibHO wupo

KOM llHTepBarre 1.00 ± 0.2 raB . HHorµ;a (cM.Harrp.[12]), BMeCTO fJ 3 llCIIOJib□YIOT q>aKTOp 

p3mv /pr,m , rµ;e p - llMIIYllbC KOHe'IHOM 'IaCTllD;bI B c.u;.u. Pe□yllbTaTbl )];lIH ce•1eH11ii II 

q>l!Ta B o6oux crry'IaHX rrpaKTll'IeCKll COBIIaµ;aIOT. 

Ilpu orrncaHllll u,+e--,w,cO BeCbMa cywecTBeHHblM HBJIHeTCH BKJia)I p-Me□OHHOro "xBo

CTa" . Mb! y'Il!Tb!Barrn ero crreµ;yH pa6oTe [12], rµ;e paccMaTp1rnaIOTCH rrorrpaBKU Ha KoHe'I

HblM paµ;uyc B□auMoµ;eMCTBUH C UCIIOllb□OBaHlleM q,opMyllbl BrraTT-Be11CCKOIIq>a (Haw q>IIT 

COOTBeTCTByeT □Ha'IeHUIO rrapaMeTpa pa6oTbl [12] R = 0.6 ). KoHCT_aHTa CBH3II 9pw,c 

Haxoµ;UTCH·ll□ u□BeCTHOM wupuHbl r(w -+ p1r -+ 31r) ::::, 8.9 MaB (ToT JKe pe□yrrhTaT 

uorry'IaeTcH rrpu ucrrorrb□OBaHlll! SU(6)-cooTHOUieHn:H g...,,, = ._2gp,,,,/mp ). BmrnHnr 

p-Me3oHHoro "xBocTa" µ;ocTaTo'IHO cywecTBeHeHo TaKlKe B KaHarre 171r+1r- n: Marro µ;rrH 

KaHaJIOB 471". 

CywecTBYIOT o6wupHble u µ;ocTaTO'IHO T0'IHble µ;aHHble IIO Ue+,- .. ,,+,,- . Bnµ;Ha HCHa.H 

cTpyKTypa B paixoHe 1.6 raB. B o6rracTn 1.2 raB pe□oHaHcHoro rrnKa HeT, HO Ha6rrroµ;a

eTH CHHlKeHne CKOpOCTI! y6blBaHI!H ce'IPHIIH. 
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8xcnepuMeHTalibHble ;iaHHble µ:rrl! e+e- ---> 2ir+2ir-, e+e- ---, 1r+1r-21r0 11 e+e- ---, 

1r
0
w HMe!OT WHpOKirn (wIIp1rnoii: npIIMepHo 400 MaB) pa3Mb!Tb!lI n11x, Ha''IIIHa!OII.IIIHCll 

npIIMepHo B pMoHe 1300 MaB . 

AMnlIHTyµ:a p -BOlIHbl 7r7r ---> 7r7r II Ce'!eHIIll aHHHrmrnnnn onpeµ:e1Il!IOTC.!I Bb!paJKeHII

.!IMII: 

/22 

ae+e--J 

7Je2i5 _ 1 

~ 
121r fJ3 I /1j 12 , 

s 

(4) 

(5) 

rµ:e B aMrirrIITyµ;e f1j UHµ:exc 1 OTBe'IaeT Ha'IaJibHOMY COCTOl!HIIIO e+ e- (IIrrII npoMe

lKJTO'IHOMy I )-KBaHTJ , ·a IIHl];eKC j = 2,3,4,5,6 OTBe'IaeT, COOTBeTCTBeHHO, KOHe'IHblM 

COCTO.!IHIIllM 7r+7r~ , 7r+7r+7r-7r-·, 7r+7r-7r07r0, 7r0W II TJ7r+7r-. 

PeayrrhTaTbl HaWIIX q>IITOB npep;cTa.arreHbl Ha pIIc.2 - pIIc:15 II a Ta6rr.2 - Ta6rr.12. 

H~ p~c.2 ~ pIIc.3 'npII~e;~Ha q>ana p -BOlIHbl 7r7r -paccel!HIIll /foll ClIJ'IaeB l];BJX Ir Tpex 

p' -Me:JOHOB, Ha. 'pIIc.4 ~ pIIc.5 - COOTBeTCTBJIOll.laJI HeynpyrocTb. Ha pIIc.6 - pIIc.15 p;aHbl, 

cooTBeTCTBeHHo, ceqeHnH nponeccoB e+e- ---> 1r+1r- , e+e-:- -> 1r+ir+1r-1r- , e+e- ---> 

1r+1r~1r
0

1r
0

, e+e- ---> 1r
0
w n e+e- ---> 7J1r+1r- l\1IH

1
crryqaea p;ayx II Tpex p' -MeaoHoa. 

' ' 

Ilorry'IeHHble B peaym,TaTe q>IITIIpoBaHIIll MaCCbl II WIIPIIHbl pe:JOHaHCOB l\lill ABYX lI Tpex 

p,' -Me:JOHOB npII~ep;eHbl a Ta6rr.2 II Ta6rr. 7, COOTBeTCTBJ!OII.IIIe IIM KOMITITeKCHble BeKTOpbl 

napnIIanb~blX wIIpIIH AP, - B Ta6rr.3, Ta6rr.4 II Ta6rr.8 - Ta6rr'.10. 
: '' ' ·, . " -J:i ,·, 

B Ta6rr.5 II Ta6rr.11 npep;cTaBJieHbl B€JIII'IIIHbl, KOTOpble MOJKHO IIHTepnpeTIIpoBaTb I<aK 

6p:JH'I~rII AJill KOMITlieKCHb!X BeKTopoa' napnIIalibHblX WIIpHH '.4,q: 

A A* I A · 12 

Bn; = ~ Ri · 100 (%) = M R, · 100 (%). 
I An 12 r; I AR; 12 

i==l ,. 

(6) 

B crry'Iae, xorµ:a peaoHaHcbl xopowo panHeceHbl, BeKTOpbr napnIIanbHbIX WIIplIH cTaHo

Bl!TCll p;eHCTBIITeJibHblMII, II paaeHcTBO ( 6) npeBpa11.1aeTCll a xopowo II:JBeCTHJIO q>OpMyrry 

1J Ri = , I' Ri /I' R·. Ilo:JTOMJ MOJKHO lICITOJib:JOBaTb BeJIII'IIIHbl B Ri · I' R KaK aHaJIOrII :JHa

'IeHlIH 06bl'!Hb!X napnIIaJibHbIX WIIpIIH rRi . HanpIIMep, B crry'Iae Tpex p' -Me:JOHOB 

r;;-e+e- = 10-5 
• 349.7 MaB _r:::: 3.5 K:JB. 

Mb! o6cyJKp;anII B npep;blp;y11.1eii: pa6oTe [25], 'ITO IIcnorrbaoaaHIIe o6bl'!Hblx BB -q>opMyrr 

I\Jlll nepeKpb!Ba!OII.IIIXC.!I pe:JoHaHCOB MOJKeT npIIBOp;IITb K O'IeHb :JHa'IIITelibHOMY Hapywe

HIIIO ycrroBIIll YHIITapHOCTII. Ka"K npIIMep, BaJKHblli l];Jill p;aHHoro IICCJiep;OBaHIIJi:, Mb! npo

BeJilI q>llTIIpoBaHIIe Ha6opa :JKcnepIIMeHTallbHb!X p;aHHblX, nepe'IIIClieHHoro Bblwe, HO 6ea 

8 

,, 

Ta6rrIIna 2. IlapaMeTpbl p' -Boa6yJKµ:eHirn p;lill CIICTeMbl µ:ayx p' -Me:JOHOB 

(MaCCbl II WIIplllibl IlpIIBep;eHbl B I'aB) 

MeooH II Macca I illupima 

p~ ! 1.45 

I 
0.348 

p; 1.64 0.345 

Ta6rrIIna 3. BeKTop napnuanbHblX wIIpIIH AP; (mp; = 1.45, I'P; = 0.348) 

KaHaJI CocTOJIHHe ReAp;; lmAp;; I Ap\i I <pp;;(rpaµ:) 

1 e+e- 0.00487761 0.00036188 0.00489102 4.243 

2 7r+7r- -0.17159264 0.04213643 0.17669045 -13.797 

3 7r+7r-7r+7r- 0.71006947 0.00533726 0.71008953 0.431 

4 7r+ 7r- ?ro7ro 0.51762438 0.07105991 0.52247919 7.817 

5 W1r0 0.35835534 -0.03198252 0.35977970 -5.100 

6 771r+7r- 0.27872082 -0.05022106 0.28320920 -10.214 

Ta6mi:na 4. BexTop napnHaJibHblX WIIpIIH AP; (mp;= 1.64, rp; = 0.345) 

KaHaJI CocTOJIHHe ReAp\i lmAp;i I Ap;; I cp p\i(rpap;) 

1 e+e- -0.00282017 0.00055930 0.00287509 -11.4218 

2 7r+7r- -0.31305001 0.00366485 0.31307146 -0.671 

3 7r+ 7r-7r+ ?r- -0.05266828 0.06160445 0.08104971 -49.472 

4 7r+ 7r-7r07r0 -0. 73250219 0.04500779 0.73388361 -3.516 

5 W1ro 0.32901945 0.03062795 0.33044193 5.318 

6 777r+7r- 0.51703057 0.02366543 0.51757189 2.621 
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Ta6mu:i;a 5. BpaH'IIUil'll pacrraµ;a µ;irn CllCTeMh! µ;Byx p' -Me:JOHOB 

I Kanan I CocTo.llnHe II p~ p; 
1 e+e- 0.00235 0.00081 

2 7r+7r- 3.066 9.607 

3 ;+7r-7r+7r- 49.526 0.644 

4 7r+ 1r-1ro1ro 26.813 52.790 

5 W1r0 12.714 10.702 

6 T)7r+7r- 7.878 26.256 

Ta6irnn;a 6. Koa<fi<fim:i;IIeHThl BB 'IlieHoB µ;me cIIcTeMh! µ;Byx p' -Me:JoHoB 

3 

!, 
.. - ~ ;.,.(R) mRrRc(R) 
IJ - L....J e 'Y1j ij 

R=I s - mh + imRrR 

rµ;e 

cfRJ =I AR; II ARj I , •1 !pt) = 'PRi + 'PRi · 

Kananbl p~ p; 

ij CocTO.HHIIe c(PD, 102 !ptD ( rpaµ;) c(P~). 1Q2 if;t1l(rpaµ;) •J •J 

2,2 7r7r -+ 7r7r 3.1220 -27.594 9.8014 -1.341 
1,2 e+ e- -+ 1r+ 1r- 0.0864 -9.554 0.0900 -11.888 

1,3 e+e- -+ 1r+1r-1r+1r- 0.3473 4.674 0.0233 -6.069 

1,4 e+e- -+ 7r+7r-1ro1ro 0.2555 12.060 0.2110 -14.734 

1,5 e+e- -+ w1r0 0.1760 -0.857 0.0950 -5.899 

1,6 e+ e- -+ ri1r+1r- 0.1385 -5.971 0.1488 -8.597 

10 

'j 

Ta6mn:i;a 7. Ilapa.MeTphl p' -Bon6yJKµ;eH11{1 /jlll! CIICTe.Mh! Tpex p' -Me:JOHOB 

( Macchi u urnpI!Hhl np1me;:i;eHh! B raB) 

Meoon Macca filHpHna 
" 

p~ 1.438 0.3497 

p; 1.657 0.3456 

p; 1.238 0.3472 

Ta6mu:i;a 8. BeKTop rrapuua,IhHhlX ump1m XP; (mp; = 1.438, rP; = 0.3497) 

Kanan CocTo.llnHe ReAp;; ImAp;; I Ap;i I. <pp;;(rpaµ;) 

1 e+e- 0.00438743 -0.00067316 0.00443877 -8.723 

2 7r+7r- -0.25776594 0.03940355 0.26076028 -8.691 

3 7r+ 7r-7r+ 7r- 0.74270569 -0.26961922 0.79013054 -19.952 

4 7r+ 7r- 71"011"0 0.39885747 0.22828661 0.45956726 29.785 

5 wir
0 0.48860041 -0.08469300 0.49588634 -9.834 

6 T)7r+7r- 0.38888604 -0.07783868 0.39659956 -11.319 

Ta6rruua 9. BeKTop napuuarrhHhlX rnupuH XP; (mµ; = 1.657, rP; = 0.3456) 

KanaJI CocTO.llnHe ReAp;; ImAp;; I A;;; I <pp;;(rpaµ;) 

1 e+e- -0.00282191 0.00011306 0.00282418 -2.294 

2 7r+7r- -0.32399685 0.00978897 0.32414470 -1.731 

3 7r+7r-7r+7r- -0.27012186 -0.03670557 0.27260432 7.738 

4 7r+ ir- 1ro1ro -0.67973314 0.06640994 0.68296957 -5.580 

5 wir
0 0.37376349 0.00480183 0.37379433 0.736 

6 riir+ir- 0.49523662 0.00290278 0.49524513 0.336 
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Ta6m1r.a 10. BeKTop napr.nanhHhIX ump1rn XP; (mp;= 1.238, rP; = 0.3472) 

KauaJI CocTOJIHHe ReAp;; ImAp;; I Ap\i I <pp;;(rpa11) 

1 e+e- 0.00291205 0.00144763 0.00325203 26.432 

2 7r+7r- -0.01010468 -0.12679380 0.12719580 85.444 

3 7r+7r-7r+7r- 0.85752205 0.25747765 0.89534284 16.713 

4 7r+ 7r-7r07r0 -0.58290963 0.08061068 0.58845706 -7.874 

5 W7ro 0.19413656 0.22881211 0.30007330 49.687 

6 T/11"+11"- 0.15212283 0.20316259 0.25380385 53.175 

Ta6rrnr.a 11. · Bp3H'II!Hrl! pacna11a llllll CI!CTeMbl Tpex p' -Me:JOHOB 

I KauaJI I CocTOJIHHe II p~ -
p; I 

p3 

1 e+e- 0.001 0.00077 0.0008 

2 7r+7r- 5.204 10.193 1.227 

3 7r+ 71"- 7r+ 71"- 47.777 7.209 60.796 

4 7r+ 7r-1ro1ro 16.163 45.250 26.262 

5 W7r0 18.818 13.554 6.829 

6 T/11"+11"- 12.037 23.793 4.885 

Ta6rrl!i.a 12. Ko04>qmr.neHThI BB qrreHOB 11rr11 CI!CTeMbl Tpex p' -Me:JOHOB 

3 r c<n> 
f. - ~ eiwl:> mn n ;; 

'
1 

- t:i_ s - mh + imnrn 
rµe 

e;(fl =I An; II An; I , (n) ( ) VJ;; = <pn; + <pnj rpa11 . 

KauaJihl p~ p; p; 

ij CocTOl!HI!e c<p;). 102 
•1 

1/;t;>) c<6> .102 
'1 

ip~) 
•1 

c<p;) . 102 ,, 1/;(p;) 
•1 

2,2 7r7r -> 7r7r 6.780 -17.38 10.507 -3.46 1.618 170.88 

1,2 e+ e- -> 1r+1r- 0.116 -17.41 0.092 -4.03 0.041 111.87 

1,3 e+e--> 1r+1r-1r+1r- 0.351 -28.68 0.077 5.44 0.291 43.15 

1,4 e+e--> 7r+7r-1ro1ro 0.204 21.06 0.193 -7.87 0.191 18.56 

1,5 e+e- -> w1r0 0.220 -18.56 0.106 -1.56 0.098 76.12 

1,6 e+e- -> ry1r+1r- 0.176 -20.04 0.140 -1.96 0.083 79.61 
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M(rrn) f:3B 

Pnc.2 <l>a:Ja p -BOJIHbl 7r7r paCCel!HI!ll l\llll CJIY'Ial! llBYX p' -Me:JOHOB. 3Kcnep!!MeH

TaJibHble TO'!KI! !!3 pa60Tbl [30). 
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~ 
15._ 120 

'"' 
'D 

70 

20-l-,-.-r--rr.--rTTTT11rrrrl--rr--rTTTTT11T7 
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M(rrn) f:3B 

PI!c.3 <l>aaa p -BOJIHbl 7r7r paccel!HI!ll l\llll crry'IaH Tpex p' -Me:JOHOB. 3Kcnep!!MeH

TaJibHble TO'!Kll ll3 pa60Tbl [30) . 
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Pnc.4 HeyrrpyrocTb p -BOJIHbl 1m pacce.HHH.H p;rr11 crry"'!a11 p;Byx p' -Me:JoHOB. 8Kcrre

pnMeHTaJibHble TO"'!KH H3 pa60Tbl [30]. 
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Pnc.5 HeyrrpyroCTb p -BOJIHbl 7r7r pacce.HHH.H 1J:ll11 CJIY"'!a.H Tpex p' -Me:JOHOB. 8Kcrre

pHMeHTaJibHble TO"'!KH H:J pa60Tbl [30]. 
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Puc.6 Ce"'!eHne rrpou;ecca e+e- -+ 1r1r p;rr11 crrr1a11 p;Byx p' -Me□oHoB. 8KcnepuMeH-

TaJibHbre TO"'!KH Im pa6oT [27-29]. 
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Pnc.7 Ce"'!eHHe npou;ecca e+e- -+ 1r1r p;rr11 crry"'!a.H Tpex p' -Me□OHOB. 8Kcnep11MeH-

TaJibHble TO"'!KII H:J pa6oT [27-29]. 
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Pnc.8 Ce•ieHne npo~ecca e+e- -+ 7r+7r-7r+7r- µ;rnr crry<raJI µ;Byx p' -Me□oHOB. 8Kcne

pnMeHTaJibHhle TO'lKll ll3 pa60Thl [22]. 
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Pnc.9 Ce<reHne npo~ecca e+e- -+ 1r+1r-1r+1r- p;rr.!! crry<raJI Tpex p' -Me□oHOB. 8Kcne

pnMeHTaJibHhle TO'lKll ll3 pa6oThl [22]. 
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Pnc.10 Ce<reHne npo~ecca e+e- -+ 1r+1r-1r01r0 p;rr.!! crry<raJI p;Byx p' -Me□oHoB. 8Kcne

pnMeHTaJibHhle TO'lKll n□ pa6oT [1] - 6. , [32] - o , [33] - • . 
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Pnc.11 Ce<reHne npo~ecca e+e- -+ 1r+1r-1r0 1r0 p;ll.!I crry<raJI Tpex p' -Me□oHOB. 8Kcne

pnMeHTaJibHhle TO'lKll n□ pa6oT [1] - 6. , [32] - o , [33) - • . 
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MeHTallbHhle TO"iKH H3 pa6oT [36,37]. 
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,Pnc.15 Ce"ieHne rrpo~ecca e+e- -+ T/71'+71'- ,III.II cny"ia.H Tpe,x p' -Me□ OHOB. 8Kc11ep11-

MeHTallbHhle TO"iKH H3 pa6oT [36,37]. 
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npo~eµ;yphl ymITap1ra~1m, T.e. l!CnOilb3Yll npocTyIO cyMMY BB -'rneHOB. 3Ha'IeHIIll Mace II 

Wllpl!H pe30HaHCOB 6i1113Kll K nony'IeHHh!M npl! l!CnOllb30BaHl!I! YHIITap1!3a~llOHHOM npo

~eµ;yphl, Ka'IeCTBO qlllTa npuMepHo TaKOe JKe, oµ;HaKO MaTpll~a paccellHl!JI s cy1.1.1eCTBeHHO 

He YHllTapHa, ll OTKi!OHeH11e HeKOTOph!X ,meMeHTOB (SS+),j OT 1 llilll O l];OCTllraeT 100%. 

,I(l!JI ll3y<IeHllll pOi!ll Hll3Wero 1.25 raB -COCTOllHllll Mhl cµ;enam1 µ;Ba qlllTa - C ABYMll 

ll C TpeMll p-Me30HHh!Mll B036yJKµ;emrnMll. IIony'!eHHhie 6paH'Il!Hrl! pacnaµ;a p'(l250) -

COCTOllHllJI B q>OTOHHh!M u Cl!llbHh!M KaHailhl cpaBHIIMhl c 6paH'IllHraMll 6onee Bh!COKllX 

COCTOllHl1M, 'ITO CHl!MaeT Hau6onee CllllbHOe B03paJKeHlle npOTllB B03MOJKHOCTII paccMa

TpllBaTb p'(l250) -Met30H KaK qij -B036yJKµ;eHlle. <l>nT c p'(l250) -COCJOllHlleM He

CKOllbKO i!Y'!We, 'IeM 6e3 Hero, HO o6a q>11Ta l];i!JI npo~eCCOB e+ e- µ;aIOT µ;ocTaTO'IHO 

xopowee Ka'IeCTBeHHOe onucaHlle aKcnepuMeHTailbHb!X µ;aHHh!X. YMeCTHO OTMeTllTb, 'ITO 

npo~eµ;ypa YHllTapl!3~lll1 BHOCl1T 6ol!bWYIO JKeCTKOCTb B Bb!paJKeHl!ll l];l!JI aMl!llTyµ;, 6paH

'Il!Hrl1 He npOll3B0ilbHhl, aMnllpl!'IeCKllM noµ;6op q>at30Bh!X MHOJKllTeileM HeB03MOJKeH ll T.µ;. -

Bee aTo µ;enaeT oµ;HoBpeMeHHoe on11caHne wecTl! npo~eccoB µ;ocTaTO'IHO Cl!OJKHOM 3aµ;a'Ieu. 

To, 'ITO 11x caMocorrracoBaHHoe on11caH11e B03MOJKHo, noµ;TBepJKµ;aeT ncxop;Hbie npn6n11JKe

Hl!JI B q>opMyrrupoBKe npo6rreMh!. 

3 3aKnroqeHHe 

Bonpoc 0611HTepnpeT~l1ll pe3ylihTaTOB µ;ocTaTO'IHO cnoJKeH. HanpnMep, Macchi nep

Bh!X pap;nai!hHoro S u op6llTailhHOro D -Bo36yJKµ;eHllM qij -c11cTeMh! p~ = 1.45 I'aB 

l! p~ = 1.66 I'aB , Hafrµ;eHHh!e B [23], 6rrll3Kll K HaWl!M m , 11 m , . Cy1.1.1ecTBeHHO 
P1 P2 

oµ;HaKo, 'ITO o6a p~ 11 p; , KaK n p; , llMeIOT µ;ocTaTO'!HO 60libWl1e 3Ha'IeHllJI nenTOHHh!X 

Wl!pl!H ll noaTOMY He MOryT 6h!Tb fl -COCTOllHHJIMll, l];lIJI KOTOpb!X o~eHKa TaKl!X w11prrn 

cocTamrneT µ;orrn KaB .. 

Ilpo6rreMa t3aKl!IO'!aeTCJI B TOM, MoryT JIii Bee TPII p -Me□ OHa paccMaTpl!BaTbCJI KaK 

pap;l!ai!bHh!e B036yJKµ;eHHJI p -Me30Ha, llll11, no MeHbWeM Mepe, Ol];l!H 113 HIIX lll!WHIIM B 

qij -cxeMe. Oµ;Ho 113 yTBepJKµ;eHl!M O p; COCTOIIT B TOM [19,23], 'I'I'.0 rr1160 OH He cy1.1.1e

CTByeT BOBCe, rr1160 OH He MOJKeT 6h!Tb qij -B036yJKµ;eH11eM, T.K. ero rrenTOHHall w11p11Ha, 

onpeµ;erreHHall B [23], aHOMailbHO Ma/la. Haw aHa/1113 C TpeMll p' -Me30HaMI! noKat3h!BaeT, 

'ITO npn 11cnOllb30BaHl!l1 KoppeKTHOII npo~eµ;yphl yHnTap113~ll, Heo6xop;l!MOII B cny'Iae 

w11p0Kl!X nepeKph!BaIOl.l.lllXCll pe30HarICOB, rrenTOHHh!e W11p11Hhl BCex Tpex p' -COCTOJIHIIM 

µ;ocTaTO'IHO 6JI113Kll ll qij -11HTepnpeTa~Illl B03MOJKHa. 
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Oµ;HaKo CTOllb nl!OTHOe pacnol!O)KeHl!e 3TIIX pe□ oHaHCOB no Macce µ;aeT II OCHOBaH11e 

C'IllTaTh, 'ITO oµ;uH 113 HllX "lil!WHmr" cpeµ;11 qij -cocTOJIHIIII [23]. HeB03MOJKHO orrpeµ;e

neHHO YKat3aTb Ha np11poµ;y 3Toro COCTOllHllll T.K. cxeMh! CMeWl!BaHl!JI qij -COCTOJIHIIII C 

ru6pllp;Hb!Mll Illlll 'IeTb!pex-KBapKOBh!Mll COCTOJIHllllMII O'IeHb MOp;el!bHO 3aBl!CIIMh!. CpaBHe

Hl!e CO CBOIICTBaMl! w' -Met30HOB n03BOi!IIT lIY'IWe nOHllTb CllTya~l!IO. . 
,I(MhHeJIWIIII nporpecc B aToi. o6rracTll CBJI3aH, npeJKµ;e Bcero, c yny'IweHneM aKcnep11-

MeHTal!bHh!X µ;aHHb!X n IIX KoppeKTHh!M aHammoM, Heo6xoµ;ll!,IOCTb!O µ;ocTaTO'IHO TO'IHOro 
, 

onpeµ;eneHIIJI nenTOHHh!X ll agpOHHh!X WllpllH p -pe30HaHCOB. 
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XeHHep B.K., lieJI03eposa T.c.-
CneKTp s036y)K,1ett11ft p-Me3oHa "coxpaHeHne yttmapHOCTH 
nptt nepeKpbiBaHHH Heynpyrnx pe30HaHCOB 

P4-95-116 

AH11JIH3Hpye~CSI CHyYal\HSI C p-Me30HHbl!-IH B036y)K,1eHHbIMH COCTOSIHHllMH. 3a DOCJie/:IHl'I!! . 
l'O/:lbl 6blJIO HaH/:leHO HeCKOJibKO TaKHX umpOKHX nepeKpblBalOl.l\HXCSI pe30HaHCOB, HO HX CBOHCTsa·· 
/:10 CHX nop CJia6o H3yiieHbl, a /:IOJIIU Bellyl.l\allCSI /:ll'ICKyCCHSI O. Cyl.l\eCTBOBaHHH. B036y)K,ICHHSI 
p'(l250) fT_aJia CHOl~a aKyY3.JlbHOH noCJie o6_Hapy)KeHHSI :noro COCTOSIHHSI s SLAC ,B npOl\ecce 
K- p ➔ 1t + n-A. AHaJitt3bI o6bl'rno ocHOBh1Ba10TCS1 ua <f>opMynax nma EpeflTa - B11rnepa, KOTOpb1e 
s CJiyqae nepeKpb1sa·101.l\HXCS1 pe3ottattcos He YllOMeniopll!OT coorno~euttllM yttttTapuocrtt. Ilpe,1-
.rio)KeHHblH MeT0/:1 nocrpoeHHll YHHTapHOH, T-HHBapttaHTHOH S-MaTpHl\bl llJISI 061.l\el'O CJiyqaS[ M 
BHelllHHX KaHaJIOB II N pe30HaHCOB npttMeHSieTCSI JIJili aH3.JIH3a p-BOJIHbl 1t1t-paccellHl'ISI II peaKl\HH 

• u •' . + - . + - + - + ~-- + - + - · 0 :meKTpOH-n03HTpOHHOH aHHHrnJISll\1'11'1' e. e · ➔ 1t 1t , e e ➔ 2.ir ..JL , e e ➔ 1t 1t 2.ir , 
e+e-. ➔ n°w" e+e- ➔ '71t+n--:- c l\eJihlO tt3yqeHttll ceMeflc-rsap'-Me30HOB, tta6n10,1a~Mb1X·s :JTHX · 
•npOl\eccax. 

. P~6oTa BblllO{lHeHa B Jia6opaTqpttH TeopernqeCKOH 4,H3HKH HM. H_.H.Eoron106osa Oll.Sllf. 

· Coo61.l\ei.Ji.i:e 001,e}:IHHeHHOI'O HHCTHT)'Ta Sl,lepHblX ~CCJI,e,IOBaHHH. ,D;y6Ha, 1995 

Ilepeso,1 asrnpos 

Henner V.K., Belozerova T.S. . . . . 
Rho Meson Excitations a~d Strict Uniiarity for Overlapping Inelastic Resonances 

P4-95-l 16, 

The situation with thep meson excited states is_studied. Few of such broad overlapping resonances 
were found during the recent years, but their properties are not yet established well and a long time 
discussion about the existence of the lowest mass p'(l 250) excitation has become actual again after 

. . + . . . •. . . ·. . 
it was found at the process atK-p ➔ 1t ic-A SLAC. The analyses are usually based on Breit-Wigner 
type formulas which do not satisfy unitarity relation in the case of overlapping resonances. The method 
to construct the unitarity, T-invariant S matrix for a general case of M open channels and N resonances 
is applied for the investigation of the p-wave Jin scattering and the electron-positron annihilation 
reactions e+'e- ➔ 1t+1t-, e+e- __:.r+1t+1t-1t-, . e+e- ➔ 1t+1r-2.ir0, e+e- ➔ n°w,- · and. 

e + e - ➔ '11t.+1t - in order to study the family of the p' mesons which were manifested i11_ there.processes. 

· The investigation has been performed at. the Bogoliubov Laboratory of Theoretical Physics. JINR: . ., . . . . . ... .. . . 

'Communication of the Joint Institute for Nuclear Research;Dubna, 1995. 


