
'"

7 ROIIo 

~l 
t 

ofibeAMHeHHbl1 
MHCTMTYT 
RA8 pHblX 

MCCI8AOB8HHR 

AY6.K8 

P2-86-682 

A:B. rOBOp-KOB 

L, 
l 

K BOnpOCy o CYIUECTBOBAHl1f1 P (1250) 

I 
I 

nO,qm.caHO B rie~aTb 20 o 100 86 ~ 
C!lOPM-BT 60x90/ 16 o O$ceTHaA nevare o y~, -H3A oJlHCTOB 0,44. 

PeAaKTOp B, B, Korre e'oaa , MaKe' HoAoKHceneBOHo 

1_~:~Han "n=::"o .UM __ 
THpallC 490 o 3aKa3 38277 o 

~H3AaTenbcKHK OTAen Oô~eAHHeHHoro HHcTHTyTa AAepH~X HccneAbeaHHH, :; 1986 
!lYôHa MOCKOBCI(OH 0611BCTH, lfW4.'&....''''iMl,.,.. .," 'e'eM*" >UPMf 

" ff'fiMiifMwGi 
II 
r· 

~: 
.' 



'I 
I 

{ 
I 

/ t 
\ 

I 

B pa60Te /1/ 6Hfl~ npe~cTaBfleHH pe3YflhTaTH 3Kcnep~MeHTOB no 

Ha6flKJ~eHVlIO npouecca e+e- .. evllo -- li 0ljo( B ~HTepBafle 3Hepn!11 

OT I f3B .ao 1,4 f3B o Ha OCHOBe ananaaa nOJIY4eHHbJX ~aHHHX aBTopblI/ 

np~llIfl~ K 3aKJIlOqeH~1O 06 OTCYTCTB~~ npOMeJlCYTOYJIOrO p830HaHca f (l250). 

BB~~Y BaJlCHOCT~ 3Toro ~KTa ~flR YCTaHOBfleH~R cneKTpa pa~~aflhH~X 

B036YJlC~eH~A JIerK~X Me30HOB ~ ~flR CBR3aHHO~ c 3T~M np06fleMH nO~CKa 

rJII060flOB /2/ npe~cTaBflReTcR HeoOxo~~M~M BbJRCHMTh, HaCKOflhKO 3TOT 

BbJBO~ O~HO~HalleH. 1J.flR 3T011 uefl~ MH npe~np~H~MaeM, cxo pe e. np osepxy 

pan ee paccuo rpeuuux r;PeHoMeHoflorWlecK~ Mo.n.eJIe~ /2/ c YJKe sapaaee 

3a~aHHHM~ napaue rpava pe aonaac os , HeJlCeJI~ He3aBMCIlMYIO no.ar cnxy , KaK 
3TO 6bJflO c~eflaHo B /1/. ' 

]flR pac s era Ce4eH~51 npouecca e+e- .... <..un° MbJ nocno ns ayeuc a TO(;t 

JKe r;POPMYflOI1, \iTO ~ B /1/ (tlJopMYfla ('7) ), OCHoBaHHol1 na Mo~efl~ 
BeKTopHoA ~OMKHaHTHOCT~. 3a~aBaeMbJM~ napaMeTpaM~ B Hel1 RBnRKJTCR Mac-

CbJ, W~p~Hbl ~ OTHOllleHHR ~f> ..<.&..>1i I ~f>" 'KOHC TaHT, o,npe~enRIOll(~x pacrian 

i -ro npoMeJKiT04HOro p -pesonauca ( i-= O ,1,2, •• ; i""O oraevae ro 

p -Me3 OHY) no KaHanaM 4Jn° ., ,e+e- 3T~ KOHC 'ÍaHTH orrpe~enRIOTCRo 

no c our aerc r symuaw 3KCnepl1MeHTaflhHbJM napLl,~anhHbJM lll~p~HaM JXlCI1~QB. 

]flR P -Me3 OBa KOHCTaHTa ~ /"Wji ne MOJKeT 6bJ Th onpene JIeHa neno c­

pe~CTBeHHO, 11 ~nR ee OLl,eHK~ Mbl accno ns ay eac s SV(b)W -COOTHOllleH~eM 

~PWIr = :2. ~ pJTli I mp , Bblq~cn~B K~HC Tal-1 ~fllJi no ~3BecTHol1
3TY

llI~pY1He p -Me30Ha: ~ <f .... 2Ji) = «if>...." Pri /bJin-.;. 
nonY4eHH~e YKa3aHHHM 06pa30M 3Ha4eHl1R napaMeTpon p -pe30HaHCOB npH­
s eaexs B rao nane. ~aHH~e 6e3 CCHnoK B3RTbI ~3 OCi30pa 1'.3/ • Jipyr ae 

~aHHble B3RT~ ~3 CB2~K~ /4/ . .II.OflR pacnaaa p (160n) -- <.t.)1I ouene na 

na OCHOBe ;naHHbJX /),5/ o OTrvleT~M, qTO, sa ~CKfllOlIeH~eM p -Me30Ha, 

~flR OCTaflhHbJX pe30HaHcoB W~ ~MeeM CKY~HYIO ~ lIaCTO rrpoT~BOpeq~BYIO 

~Hr;PopMaLl,~lOo ~bl BKnKJ4~n~ B paccMoTpeHM~ TaKJKe BbJCOKO neJKall(~A 
fJ (2I50)-pe30Hfl,Hc, 06cYJK)I,B.eMblH B /3/ o ' 

Paccuo r pau .il.Be r;PeH OMeH onorV'IlI eckae MO~efll1: 6e3 y-rera (Mo~eflh 1) 
VI C Y4eTOM (Mo~enh n) p (I250)-pe30rlaHcao B paaxax 3T~X Mo~efleH 

nonblTaeMCR BH6paTh 3HalleH~R rrapaMeTpoB pe30HaHcoB TaK, qT06H nonY4~Th 

Y~oBfleTBOpI1TeJl hHoe c or nac ae rrpe~CKa3arHlÇi c 3KCnepY!M enTOM K B TO JKe 

BpeMR YflOJK~ThCR B npe.ae as , .non y cr aaue 3KCnepl1MeHTanhHIH.Hl necnpe.ae­

neHHOCTRM~o llp~epbJ raxor o BH60pa 3HalleHy\A napauer pos npl1Be~eHbl B 

ToA JKe Ta6nl1Ll,e. OTMeT~M, I.l.TO 3HaK~ KOHCTaHT <ãf'':' 4epe~YIOTCR B 
cOOTBeTc'rsH~ c lIepe~OBaHl1eM 3HaKOB pa~~anhHHX BOJ1tIOBbJX r;PYHKU~11 "B HY­

ne " /2/. Mo~enh TI BkfllOlIaeT, ,noMHMo p (2150), eue O~HH nmOT8THqeCKHl1 

I 
.~litnhl'1eUHbJtl KHCnn-yJ' I 
11!.)f3iidX ~U .'u':l!(Hl:amdJ 

~, .....,,.... IH , .... --,__'1 ~ 
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'I'ao naua 

Pe30HaHC Macca 
M3B 

ITOJIHaH 
llH1pl1Ha 

.llOJIH 
pacna­
.n;awii 

~f'·~lI'" 
f3B- 1 

111l1pl1Ha 
pacna.n;a 
e+e- K3B 

~f.: ~f'IWjj/~r. 
f3B- 1 

P(770) 
3KCnepl1M. 7fJ9 

+ 3 
154 
+ 5 

15,9 7,02,!0,27 4,94,!0,10 3,21,!0,07 

I 770 154 - - - - 3,45 
n. 770 154 - - - - 3,38 

P (1250)
3xcnepnu , 

IT 

. 1264 
+ 5 

1264 

125 
t 17 

150 

--I 

I 

9,6 
,!0,7 

10,5 

0,66+0,19
141 ­

0,5 

21 + 3 

-23,75 

O,46,!0,0'7 

-O,44 

P(1600)
3KCnepl1M. 

1590 
+ 20 

260 
+100 

0,22 
,!O,IO 

3,2
,!1,0 2'~/41,!O,L II ,2,!0,3 0,29-:0,09 

('7,0 131 
,!1,5) (7,1,!0,8 (0,45'!0,14) 

I 1590 .300 0,25 3,7 2,8 -lI ,2 -0,33 

TI 1590 300 0,33 4,2 2,8 +II ,2 +0,38 

e(I900)? 

TI 1900 500 - - -

-
-

- -0,15
P(2150) 
3KcnepHM. . 

I 

TI 

2150 

2150 

2150 

250 

250 

500 

-

-
-

-

-

-

+0,15 

. +0,60	 

ilony~eHHaH B pw~ax RBapR-rrapToHHO~ Mo~arra B rrpe~rro~oReHHM 

R == G"Ce+e-"'ll..,qpOltLl)/6'(ee---tt"'"~-)= 2.. [{aK Mb! 
BM.n;MM, KpMBaH I np8KpacHo corJIacyeTcR c .n;aHHb!Ml1 111 Ml1MeeT 
,-.2./ N.D== 13/19 ( .Nj) pasn o 4MCJIY 3lí.CnepMMeHTaJIhHb!X T04.·8K,. nOCKOJIhKY 
M~ np9B8pH8M MO.n;8JIM c sa panee 3a.n:aHHb!Mi-f néipaM8TpaMi-f). 3aM8uIM, 4.TO 

~; 
{.	 

Mo.n;eJIh I 04.eHh CiJIM3Ka K 3KCnepi-fMeHTaJIhHO~ no.n;rOHK8 11~ 3a l1CKJI~4.e­
Hl1eM ,11,onOJIHMTeJIhHO ro Y4eTa p (2I50)-pe30HaHca. [{pvmaH n 3Hati.l1T8JIhHO 
xyxe cornacye rc a c 3Kcn8pl1MeHTaJIhH~Ml1 .n;aHHbiMM M HMeeT .x2/N./)==;52/ -f9.:J.
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PHC.	 rIOJIHOe ceven ae npouecca e+e-~ co rr" • Onl1CaHMe MO)l,eJIelit, 
COOTBeTCTBYD~HX Kpi-fB~M I H rI, CM. B TeKCT8. CTpeJIKaMH no.n: 
OCh~ aÓCUl1CC YKa3aH~ Macc~ npe,11,nOJIaraeMHX pe30HaHCOB. 

M~, o.n;HaKO, 3aMe4.aeM, 4TO cymecTBeHHoe OTJIMti.i-fe 3TOlit 3aBi-fCHMOCTl1 
OT 3KcnepHMeHTaJIhHblX r os 8K HaCiJIKJ,I.J,él.eTCH ue B OCimCTl1 npemcnaraeuoro 

pe30HaHC ~ (1900), KOTOpI:ltí ne HaÓJIJJ.n;aJICH 3KCnepl1MeHTaJIbHO, HO p (1250)-pe30HaHca, a B OÓJIaCTl1 Me~.n:y Hl1M M P (I600)-pe30HaHcoM. 
cymecTBOBaHl1e KOToporo CJIe.n;yeT B ,IJ;aHHOtí cxeMe pa.n;l1aJIbH~x. Bo3óyx.n;eHH~ TaK, eCJIl1 OTCipOCl1Th .n;B8 nOCJIe)l,HHe B~naAaDml1e ~3 oó~e~ 3aBl1Ci-fMOCTl1 

p-Me30Ha. paKTl14eCKl1 MaJIO qTO H3BeCTHO OÓ 3Tl1X B~COKO nexaaax T04.Kl1, TO nOJIY4l1TCH 3Ha4.l1TeJIhHO JIY4.lIIee 3Ha4.eHl1e 1'2/N J) == i6/H. 

pe30HaHcax. TIapaMeTp~, npl1nl1C~Bae~e l1M B TaÓJIMne, B~ópaHH B 3Ha­ Ilo 3TOn npH4l1He Mbl s ce eue a e B COCTOHHi-fl1 ueJIHKOM MCKJIKJ4.HTb B03MOJ!(­
4.HTeJIbHO~ Mepe np0l13BOJIbHO l1 CJIyxaT JIHillb .n;JIR HJIJIDCTpaUHl1 Toro BJIl1H­ HOCTh cyneCTB OBaHHH p (1250) • .llJIR OKOH4.aTeJIhHOrO peneana ar or o aon­
Hl1H, xor opoe uoxer oxasars npl1CYTCTBl1e TaKl1X illHpOKl1X pe30HaHCOB, na poca HeOÓXO)l,HMO, Ha Halll B3rJIR.n;, )l,OnOJIHl1T8JIbHOe l1CCJIe.n;OBaHl1e oócYJlC)l,ae­
nOBe.n;eHl1e Ce4.eHl1H paCCMaTpl1BaeMOro npouecca npH MeHbilll1X 3Heprl1RX. MOlit peaxuaa B OÓJIaCTl1 3HeprHlit, ÓJIl13Kl1X K P(I250)-pe30HaHcy co 

Ha pHC. nOKa3aHH paC4.eTH~e 3aBl1CHMOCTH nOJIHOrO CeqeHHH npouecca 3Ha4.HTeJIbHO MeHhilll1Ml1 3KCnepl1MeHTaJIhH~i-f Ollll1ÓKaMH. B 3aKJIKl4eHl1e CJIe­
e+e- ... W1i'° OT 311eprHl1 BCTpe4.H~X nY4.KOB l1 aaae cens 3Kcnep~eHTaJIbHHe .n;yeT nO)l,4.epKHYTb ÓOJIhillYKl BaJlCHOCTb 3Toro peill8Hl1H )1,JlSl 0.n;H03Ha4.HOrO1
.n;aHHHe"'I1. YKa3aHa rasxe (aaarpaxosaanaa) O~JIa CTb axcn eprl'MeH TaJIbH bIX YCTaHOBJIeHHR cxeM~ YPoBHelit pa.n;»aJIbH~X B03óy~eHHlit .n;pyrHx Me30HOB • 
.l4aHHH/6/ .n;i1lH npouecca e+e- ..... n" 11-nOn° , nOMPoueCCOM xor opor o. TaK, B cJIY4.ae oTCYTcTBHHp(1250) B03Hl1KaeT npOÓJIeMa c MHTepnpeTaUMe~ 

gBJlJIl:eTCSI MCCJIe.nyeMaSl peaKUHH. l{poMe Toro, nYHKTHpOM noxaaana	 He,IJ;aBHe orxpur orc crpaaucr o K* (I410)-pe30HaHca 17/, paccaar paaaeaor o 

TeopeTmeCKaH 3a.Bl1CHMOCTb .n;JISI nOJlHoR aHHHrHJIHIJ,l1H e+e- - a.n;poHH,
2 3 



B aac r onnee BpeMH KaK pa.1J}'laJlhHOe aoaoyx.aenae K*(892), ananor-au-

HOe p (1250) /2/ • B nceB.n;ocKaJIRpHOM 11S0Ck1Hr JIeTHOM c exr ope Meso.HoB 

B nocne.auee BpeMR ra xxe CíblJIa oÓHaPYlKeHa CíOJIhWá.H r pynna pesOHaHCHl:JX 
CTpYKTYP B MHTepBaJIe Macc OT 1,2 f3B .n;o 1,8 f3B (cM.oCísop /8/ ). B 
CJIY4á.e oTeYTcTBlIJR p (1250) cnenyer OlKVI.n;aTb B 3 TOM CeKTOpe HaJIMtlk1R 

JIlIJIllh .rr.nyx p:lMaJIhHblX B03CíYlK.n;eHlIJl1, xcr opue MOlKHO CíblJIO Cíbl OTOlK.n;eCTBlIJTh 

C ~ (1275) lIJ X (lSO()/1600)-pesoHaHcalvlH. B 3TOM CJIY4ae OCTalOTCH 
"ce s MeCTa" X (1380) lIJ, oc ocenno , E(I420/ -(, (I460) - pe 30HaHcbI, 

xo r opue nOTpeCíYIOT r or aa .n;JIH caoea lIJHTepnpeTaIU'Uf, cxo pee nce r o , 
BBe.n;eHlIJH npllJHUVlnllJanbHO HOBblX Me30HHblX COCTORHliJA, BKJII04alOll.\liJX rJIIOOHHble 
CTeneHlIJ CBoCíO)Lbl. 

ABTOp npllJ3HaT8JI8H C.E.fepaClIJMony 3a nOCTORHHoe oCícYlK~eHlIJe 
se.rpoay rux s.aecs sonp ocon, 
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fOBOpKOB A.B. P2-86-682 
K Bonpocy o cy~ecTBoBaHHH p(1250) 

TIpoBepHH ~eHoMeHOnOrHqeCKHe Mogen~ c npHBneqeHHeM HOBWX 3KC­
nepHMeHTanhHblX gaHHblx no ort-io õp aao e aamc BO BCTpeqHblX e+e - -nyq­
xax , MbI nenaex BbIBOg o TOM, qTO 3TH nannue rre HCKnlOqalOT nori-: 
HOCThlO cy~ecTBoBaHHH p(1250) KaK nepBoro pagHanhHoro B036~KAe­
HHH p-Me30Ha. 06c~KgaeTcH CBH3h 3TOH np06neMbI c np06neMOH cy­
~eCTBOBaHHH rnlO60nOB. 

Pa60Ta nsmornreaa B Da60paTopHH TeopeTWleCKOH ~H3HKH OIliUL 

Ilpenpmrr 06'be,UHHeHHoro HHcrHryra anepasrx Hccne,UOBaHHH. Ilyõna 1986 

nepeBog aBTopa 

Govorkov A.B. P2-86-682 
On the existence of p(1250) 

Testing phenomenological models by recent experimental data 
on the ~n-production in e+e--colliding beams we conclude that 
these data do not at alI exclude the existence of p(1250) as 
the first radial excitation of p-meson. The connection of this 
proolem with the one of existence of glueballs is remarked. 

The ,investigation has been performed at the Labor~toxy 

of Theoretical Physics, JINR. 

Preprint of the Joint Instituto for Nuclear Research. Dubna 1986 


