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ON THE SEARCH FOR HADRON MODES
OF HIDDEN CHARM MESONS DECAY

Abstract. From the results obtained in publication [1] as well percentage between decay modes of exitated
states of mesons, cited in reference book “Particle Data Group” became possible to evaluate the number of hadron
final states on which the meson with hidden charm decay. In the paper is shown a rough estimate of final states
number for hadron decays of mesons with hidden charm. The most statistically secured are the final states KKz for
7e(198),2 (z*7) and 77 K* K for y.o (1P) mesons.
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Since hadron decay modes of mesons with hidden charm are strongly suppressed due to the Okubo -
Zweig - lizuka (OZI) rule. Then in connection with the publication of work on the study of inelastic
photoproduction of J / y (1 S) and v (2 S) mesons [1], it became possible to estimate the number of
mesons with hidden charm which decay on hadron final states. All statistics ep interaction accumulated
during the period 1997 - 2007 were used. This is ~ 350 million interactions. The number of J / y (1 S) and
v (2 S) mesons with lepton decay to p+ - is obtained equal to 11 295 and 448 respectively.

ot
Y
rp  haUD
7 w
xc!.](lp) hadron ”,,-"‘y

hadrons
.

V(28)

nesy

%(1P)

hadrons

hadrons

¥

hadrons hadrons y“radiative

a= I g I I~ g

Figure 1 - Scheme of radiative decays of J/ w(1S) and w (2S) mesons
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Since the percentage of events which decay on this mode is known from the "Particle Data Group"
(PDG) [2, 3] tables, we can estimate the total number of generated j / v (1 S) and y (2 S) mesons which is
167 044 for J / y (1 S) mesons and 56 172 for y (2 S) mesons, respectively. And from this number, it is
possible to calculate the number of mesons decaying on the hadron mode.

The number of mesons with hidden charm . (1S) and mesons y.o(1P), y.:(1P) and y.> (1P) can also be
estimated from the radiative decay data of J / y (1S) and v (2S) mesons using percentage from the

"Particle Data Group" tables.

Table 1 - Estimation of the number of mesons with hidden charm ne (1S), yco (1P), yc1 (1P), xc2 (1P)
from the decays of J / y(1S) and y (2S) mesons decaying on the radiative mode

Radiative decay modes Share in % Quantity
Jw(18)— 7 ne(18) 1.7 % 2840
v2S) = 7 5e(1S) 0.34 % 191
v(28) = 7 xeo (1P) 9.84 % 5527
v(28) — 7 yer (1P) 9.3 % 5224
y(2S) = 7 ye2 (1P) 8.7% 4887

Table 2 - Estimation of the number of mesons with hidden charm

that decay on different hadron modes

Meson Final state Share in % Quantity
ne (18) 2(x*z7) 0.9 % 31
ne(1'S) 2 (K°K) 0.15 % 5
ne(1'S) ' KK 0.69 % 21
7e(1S) KK 7 7.3% 221
2 co (1P) 2(x"7z7) 2.25% 124
X co (1P) 2 (K°K) 0.28 % 15
x o (1P) z'n KK 2.77 % 98
Zcr (1P) 2(x"x7) 0.76 % 40
Zer (IP) 2 (K°K) 0.056 % 3
Zcr (1P) zt T KK 0.45 % 23
22 (1P) 2(x" 7 ) 1.1% 54
X o2 (1P) 2 (K'K) 0.0178 % 0
X ez (1P) ' r KK 0.091 % 4

Knowing the total number of mesons with Aidden charm n. (1S) and y.o (1P), xc1 (1P), xc2 (1P), we can
roughly estimate their number for a specific hadron mode of their decay.

From the obtained estimates, we can conclude that the most favorable (in terms of the quantity of
mesons decaying into hadron final states) for searching and selecting mesons with Aidden charm are the

following final states - KKz, 7'z KK and2( 7" 7).
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KACBIPBIH TAPTBIMABLJIBIFBI BAP ME3OH AJIPOHIAPBIHBIH
BIABIPAY MOJACBIH I3JIEY MOCEJIECI )KOHIHJE

Annotanus. JKymMmbic OapbichiHAa anblHFaH HoTkenepre [1] skone «Particle Data Group» aHbBIKTamachlHzaa
KETipUIreH Me30HAapAbIH KO3FaH KYHiHIH BIIBIpAy MOAAIaphl apachIHIAFbl TAWBI3IBIK KATEIHACKA CYHEHE OTHIPHIIL,
JKaCBIPBIH TapTHIMIIBLUIBIFBI 0ap ME30HIAPABIH BIIBIPANTHIH COHFBI KYWIHIH CAaHBIH Oaranay MYMKiHZIri Tyqasl. Ocbhl
aTalFaH 3epTTey JKYMBICBIHAA J#CACHIPbIH MAapmMulMOblLIbiesl 0ap ME30HNAPIBIH aapOHIBI BIABIPAYBIHBIH COHFBI
KyWHiHe KaTaH caHIBIK Oaranmay Kyprisireni. bipmama craTucTukanblk KaMTeurad Me3ouaap 7. (1 S), 2 (z'7) yurin
KK 7 xone y.o(1P) ymin 7'z KK maMachIHbIH COHFBI KYi ecenTeneti.

JKacwipeiH mapmeimovlivbizbl 6ap ME30H aapOHIapbIHbIH biabipay mozackl Okubo - Zweig - lizuka (OZI)
epexxeci OoibIHIIA KaTThl Oacwkutanbl. Keiinipek, j/y(1ls) xone (2S) Me30HmapablH cepmiMai emec KYHiH 3epTrey
JKYMEBICBIHNA [1] aApOHABIK COHFBI KYHTe BIIBIPANTHIH JKACBIPBIH TAPTHIMIBLUIBIFB Oap ME30HIApIbIH CaHBIH Oaraiay
MYMKiHIiriT madga Oonmel. 1997-2007 skpuimap apajibiFbIHIA JKHHAKTAIFAH ©3apa  OPEKETTECYIiH OapibiK
CTaTHCTHUKACHI MalIaIaHbUIB], 01 maMaMeH 350 MITH JKybIK. JIenToOHHBIH [t [I-Te BIasIpaysl Herizinae J/y (1s) sxoHe
y(2S) me3oHmap caHbH anamb3. OCHl peKUMIIE BIIBIPANTEIH oKuFanapasiH «Particle Data Group» aHBIKTamachiHIa
KeJTipiIreH Me30HAapAbIH KO3FaH KYHiHiH BIABIpAy MOAAJIaphl apachlHAAFbl TAWBI3IBIK KATBIHACKA CYEHE OTHIPHIIL,
KacaJraH ME30HIApIbIH JKAIIBl CaHbIH Oaranmail amaMbi3. JlepexTepre CyieHe OTBIPBIN, AAPOHABIK MOZAana
BIIBIPANTHIH ME30HJAPABIH CaHBIH ecenTeyre 00Iabl.

JKacwvipvin mapmuimosiivizer 6ap mezonaap men xc0 (1P), ycl (1P) sxone yc2 (1P), Me3oHAapbIHBIH CaHbH J/Me3
(1s) >xone Me3(2S) Me30HAaPbIHBIH PaIMalUsUIBIK bIABIPAYhl OOibIHIIA 1a Oaranayra O0Ja/bL.

JKacbipbiH TapTBIMABLIBIFEL Oap Me3oHaapabiH 1c (1S) xone ae xc0 (1P), xcl (1P), yc2 (1P) xanmbl caHbiH Oie
OTBIPBIIL, OJIAP/IBIH BIIBIpAYIarbl Oenrii Oip aIpoH bl MOJIa YILIIH MEJIIIEPiH [IaMaMeH Oaraiail aamsbl3.

Maxkanana >KachIpblH TapTBIMABUIBIFBI 0ap ME30HIApIbl I3[y XKOHE TaHIAy VIIH €H KOJaiiel (Me30H

aJIpOHIAPHIHBIH COHFBI KYMiHe BIIBIPANTHIH CaHbl GOMBIHINA) KeJIeCi COHFBI KYH €KEHIIr aHBIKTabL: states - KK7T ,
7' K'K xone 2(z' ).

Maxkananga KP Memiieker OroJUKeTIHEH TIpaHTTBHIK KapKbutanipipbiiatelH AP05131547 «et+- p — opeker-
TECTIKTepAe Maiga OoiraH rakanm OapHOHIApABIH KOHE JKACHIPhIH Fa)KalTHIFBl 0ap ME30HIApABIH BIABIPAYBIH
3epTTey» jK00aChIHBIH asChIH/IA aTKAPBUIFaH KYMBIC HOTHOKEJIEpl Oepiii.

Tyiiin ce3nep: axpoH, ME30H, bLABIPAY MOJIACK, )KACBIPBIH TAPTHIMABIIBIK, COHFBI KYH.
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K BOITPOCY NOUCKA AJPOHHBIX MO/l PACITAJJIA ME3OHOB
CO CKPBITBIM O9YAPOBAHUEM

AnHotanusi. Vcxons u3 pe3ynbTaroB, HOJNy4eHHBIX B pabore [1], a Takke M3 NMPOLEHTHBIX COOTHOIICHHN
MEXIy MOJIaMH pacliazia Bo30YKICHHBIX COCTOSHMI ME30HOB, IPUBEICHHBIX B cripaBoyHuke “Particle Data Group”,
CTaJI0 BO3MOXKHBIM OLEHMTh YHCJIO KOHEYHBIX COCTOSHMM, Ha KOTOPBIE PAacHafaloTCsi ME30HBI CO CKPbIMbIM
ouaposeanuem. B HacTosmel paboTe npuBoANTCs rpy0ast OLeHKa Yuciia KOHEYHBIX COCTOSIHMI aJipOHHBIX PacIiazioB
ME30HOB CO CKpblmbiM ouaposanuem. Hamboee cTaTHCTHYECKH OOECIICUCHHBIMH SIBIISIOTCS KOHEYHBIE COCTOSIHUS
KK7 mnan.(18),2 (x'w) urn'm KK nna y.o (1P) Me30HOB.

Mopa pacniaja aapoHOB ME30HOB CO CKPBITHIM O4apOBaHUEM CHIIBHO TojaBieHa 1o npasumiry Okubo — Zweig —
lizuka (OZI). ITo3aHee, B padoTe mo usyueHuro Heynpyroro coctosaus JAy(1S) u w(2S) — me30HOB [1] mosiBHIIach
BO3MOKHOCTh OLIEHUTh KOJIMYECTBO ME30HOB CO CKPBITHIM OYapOBaHMEM, PACIAAAIOUINXCS HA aJpOHHbIE KOHEUHbBIE
cocTosiHus. bblla McHojb30BaHAa BCS CTATUCTUKA B3aMMOJIEHCTBHS, HakoIUIeHHast 3a nepuon 1997-2007rr. Oto
okoJto ~350 MuyuTMoHOB B3anmozencTBuil. [lomydaem unciio me3onoB J/y (1S) u y(2S) ¢ pacnagom senToHa Ha [+
p-. ITockosibKy IpOLIEHT COOBITHI, KOTOPBIE PACIaJal0TCsl B 3TOM PEXXHUME N3BECTEH 110 TAOJIUIIE MBI MOKEM OLICHUTh
o0Iee KOJIMYECTBO CreHEPHPOBAHHBIX ME30HOB. VcXoas M3 NaHHBIX, MOKHO BBIYMCINTH KOJHYECTBO ME30HOB,
pacraaromuxcst Ha aAPOHHOW MOJE.

Ywco Me30HOB €O CKPBITHIM odapoBanueM u Me30HOB yc0 (1P), xc1 (1P) u yc2 (1P) Takxke MOXXHO OIEHHUTH IO
JTAaHHBIM pagraliMOHHOIo pacmana Me30HoB J/y (1S) u y(2S).
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3Has olliee KOJIMIeCTBO ME30HOB €O CKpbIThIM ouapoBanueM 1c (1S) u c0 (1P), xc1 (1P), xc2 (1P), mbl MoxxeM
MPUOJIU3UTENLHO OLIGHUTh X KOJIMYECTBO ISl KOHKPETHOW a[pOHHON MOJIbI UX pacria/ia.

B naHHOW cTaThe NPUBEACH BBIBOJA, YTO HauOoJyiee OJaronpHATHBIMU (IO KOJIMYECTBY paCMaIarolIUuXcs B
KOHCYHBIC COCTOSAHHA aApOHOB Me3OHOB) JUIsL IIOHUCKa U 0T60pa ME30HOB CO CKPBLITBIM OYapOBaHHUCM SABJISAIOTCSA

clIeMyIomue KOHeUHbIe cocTosnus states - KK , n'n K'K u 2(n' ).

B cTarbe ncnonp30BaHb pe3ysbTaThl, HOTy4YeHHBIE B paMKkax npoekta AP05131547 «MccnenoBanne pacmangos
OuYapOBaHHBIX OAPHOHOB M ME30HOB CO CKPBITBIM OYapOBaHHEM, OOpa30BaHHBIX B €+- P B3aHUMOJICHCTBHSIX)»
rpanroBoro ¢uHaHcupoBanus u3 Pb PK.

KoaioueBble ci10Ba: apoH, ME30H, MOJIa pacmajia, CKpbITOe 04apOBaHUE, KOHEYHOE COCTOSHHE.
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