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v constructed if we allow non-integral values for the
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LiBenr npeanonoxKnam Hannume He s i e i o e i o ki
properties: spin 3, z = -3, and baryon;x number 4 -
Ton bKO M3 BECTH bIX H a TOT MOMe HT We then refer to the members u3, d-3, and s~ + of
the triplet as ''quarks"' €) q and Lhe membez s of the
i pti-quarks §. Baryons can now be
TM rl O B a lul p O H O B : constructed Ir(_) ‘ quarks by using the combinations
L] configurdts ( ) t th
Me30 HO B (qg)’ tatlons l 8, and ll?lnthc;? gagew::eilucs)bse:\zzprfvsnelrl‘e
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Observation of a new narrow charmonium state
in exclusive B> K m'n JAy decays

5.K. Choi, Gyeongsang Univ. and H.Guler & S.L. Olsen, Univ. of Hawaii
(For the Collaboration)

The D-wave charmonium states

DB~ threshold

BB threshold !

*The *D,, dominates the w'(3770), a D, -w(25) mixture
v w300 is OK = W~ is "wide" (Typm24 MeV)
*The D, , 3D, , & *D.; have not been seen
13000, If M(22D:2) « Mp+Mp., they are_narrow
Dz 2999 & D 2xw ]/Y would be important
"D 2ggg & 1D >x'w, allowed; ‘D xT I/ The Belle detector [1] runs at KEKB [2], an asymmetric

*2D D0 is OK; e:fpecled to be "wide " energy ¢'e” collider operating at the T(45) (+2 =10.6 G&V)
B3 D 3 ]/ yis a good D o-discovery reaction. with world-record-setting luminosity of L = 10°4 emr-2s1,

B-meson decays are well suited for charmonium searches [3]. In 2002, Belle found the n(25) in B>K
KiKmn decays [4]. Here we report the 1** observation of a narrow state in B->K whrJiy decays. This could
either be the D,;. a DD* molecular state [5], or some mixture of the two.

Select B 3 K™ win—Jhwr Nevts = mﬂimn
M, -Mg| = 9 MeV (3a) Ny’ =457£22)
*|AE| = 30 MeV (2.50) reference the mass M = 38718 £ 0.7 fremt £ 04 (e MV
“Mx+n) > 400 MeV o fhe foexrh) ¥ b it ek el

300

E w Imin-Tiy e
g 200 // L vt 5 15
g i Sy T = - 2
g a2y i
H I | &
a 1o [ — -
| it 0
o ot o
0.40 080 120 M et 2820 3BE0 3900
M= =TT - M) (GeVicT) M. for SMeV My bins near 3870 MV Mix= T (A7)
What s it? The x*a mass distribution [re——
. " This ressarch was mada passdls by the
We see a strong (3ojsiznal for & narrow charmoninm state at i e strong and dedicated affarts of the KFEE
M=3T3L30.7= 0.4 MeV. ] ; [twem 2 the exrasrdinary o
This overlaps, within {~18{eV) errors, the lowest ID* mass B o2 the EERS staraga ring.
threshold-

(D) + M(D*) = 38713 % 0.5 MeV [6].
The narrow width and the decay to msx—Jiy correspond to
expectations for the 7D, “missing™ charmeniun state, but the
mass value is ~60 MeV above the center-of-gravity of the 1°D '] '
triplet prediction by the Cornell [7] and the Buchmuller-Tye The wéw—invariant masses from X.(3870)rwtw—Ty
[8] potentials: both models give M.o(1°D)a 3310 MeV. More- (Fig.a) concentrate mear the upper kinematic limit, a5 is

ower, the lowest member of the triplet, the 15D, has been the case for w'S=+m—T'y decays (Figh). (The shaded -2
identifizd as the dominant component of the w”: M=3770 MsY, | [sistogram in Fig 4 is sideband-estimated backeround) | |, {3
which seems comfurtably close to potentisl model expectations. | [[o the case of X (2870), however, the boundary is in the
pmass region. Ifit is, in fact, X. (3370)->p Ty decay, 3
The close correspondence with the B4D* mass threshold is this would violate isospin for the case where X, (3870) s
|'er}'_snggmireﬂf & lnosely bound BD"_mn]e:nln.r—!}pe ll_g D, in which case it should be ;_m_)lg'l]_-' suppressed. 4‘ Z‘F, o Yan ,h:'_‘_h B2, 10 |_-.9'sn_-
multiquarlk state as proposed by De Eujula, Georgi and [With more data, we can probably distingmish whether 5. W Buchmller 2 S-HL. Tys, Pays B

(Clashow in 1977 [5]. or not the m+w— system is coming from p meson decay. D24, 132 {1581),
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TeTpakBapKu

HeKoTopble, HO Aa/ieKo He BCe,
TETPAKBAPKM (M NeHTaKBapKMu)
obHapyXeHbl Ha Nopore PoXaeHunsA
CUCTEM C OTKPbITbIM O4apoBaHUEM >
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Bo3morkHaAa nHTepnpetauuns X(3872)

(3]

molecules? coupled channel system? QCD tetraquarks?
_a_ 1>‘< DD* Tl X(3B?2}::::::::::::::::::::::::::Zc!:.:?fgm}
c __;ﬁ.Tr x G C via250) lﬁ. | P w::sr
.-'-.. ’ .I.' BU "
g .»-\(_I_,.-*'-" o K C. OnbceH, PhiPsi-19 https://indico.inp.nsk.su/event/15/contributions/642/

QCD hybrids? hadrocharmonium? threshold effects? 5


https://indico.inp.nsk.su/event/15/contributions/642/

S KEX—KErTmlly

Results |
Nevts = 34 +7 (>80 signif)
cTopua nccnenosaHma x,,(3872) i
M = 3871.8 £0.7 (star) £ 0.4 (syst) MeV
I < 2.7 MeV©90% CL)

(width: consistent with resolution)

° 30 | | |
OTKpbIT Belle (noaTBep*aeH 1Y signal regior
namepenmamu CDF, DO, BaBar)

* OBHapyKeH He To/IbKO B pacnaax
npenecTHbIX 4YacTuL,, HO U UHTEHCUBHO
POXKAQOLWMMCA NPU B3aUMOAENCTBUMN
V/IbTPa-penaTUBUCTKMUX aJPOHOB
(Tevatron, LHC)

* KBaHTOBbIE UMCna (J°=1*, 1.€ x_,(3872))
onpeaeneHbl LHCb (Phys. Rev. Lett. 110, 222001)
B Lleno4kKe pacnanos B*—X(3872)K*,
X(3872) — p%/Y, p°— ' ni/Pp—ptus

-
(&)

Events/5 MeV/c?

3820 3860

M(r T JAy) (MeV/c?)



TeopeTnyeckasa nHTepnpeTauma x.,(3872)

* CIMWIKOM Y3KUN pe30HaHC Ans
L-|apl\/\OHl/|EBOl‘/’l UHTEPNPETaunu J . o
Produced promptly in HE pp collisions
e 127 MeV B 3P0 moaenn n 16 MeV B pKp "‘@ : no isopspin-related states are seen

¢ pr,ﬂ,HOCTI/I YUNCTO MOHEKyﬂHpHOﬁ
UHTEpnpeTauunn:
* dl=~a'=\2u/BE <m = BE< My 210 MeV (for 21=m_)

good description PTEP 9, 093D01 (2013)

21
[ J -
Me30HbI-KOHCTUTYEHTbI 40/1}KHbl UMETb Q‘*““’ QCD tetraquark? PRD 71 014028 (2005)
MEeHbLUYIO WUPUHY, yem I oo bc\3 no 1** partner states seen
[ J
@_::3 v g T mm M—, mass is 500 MeV below
a >> | )/ ' LQCD’s lightest 1** hybrid
o o > ; v

width is too narrow; mass
too close to threshold

old effect?

* Heobxoanmbl nsmepeHne WUPUHDLI!
¢ r<1,2 M3B (90% CL) BE"E C. OnbceH, PhiPsi-19 https://indico.inp.nsk.su/event/15/contributi7ons/642/
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-~ T .
LHCb: Hantn \ |hurmposaTs\ U3ameputb
| ) TPEeKKPUHT
BblaeneHne nepBmUYHbIX 1 BTOPUYHbIX VDeHTNOUKaUumA Yactuy — oToop

BEPLUMHbI / pacnpeaeneHne o BpemeHM'.,.--“ KaOHOB ‘--.‘-‘-IV-IPOOHHaFI cUcTeMa —
pacnaga / nepBuYHbIE U BTOPUUHble / ‘\‘fanr'"rmposaHme
OYapoOBaHHbIE aZPOHbI /' / )

EPID(IE)EQ5% HCAL 3

MisID (K — ) ~ 5 % G o T o \

TouKa B3aMMOAENCTBUA NPOTOHEB/

/
|

Magnet

Epfﬂ(lu) ~ 97 %
MisID (1 — ) ~ 3 %

o(IP) == 20pum
op/p=04—0.6"7%

Etrack 96 %

%:’ JINST 3, (2008) S08005;

' Int.J. Mod. Phys. A 30,
| (2015) 153022
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3mepeHne napameTpos x,.,(3872)
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VIHKNO3UBHbBIE UBMEPEHUSA ™ o i

............. background
[ — total
* arXiv:2005.13419 L .=3¢67!
* X.4(3872) — m*nm” J/Y kaHan

* CobbiTnA ¢ pacnagom b-aapoHOB

* CobbITUA-KaHAMAATbI AOMXKHDbI
dbopMMPOBATb BTOPUYHYIO BEPLLUNHY
(Markmn npegotbop)

* PUHaANbHbBIN OTOHOP C NPUMEHEHUEM
HelUpOHHbIX cemel

* 12 nepemMeHHbIX, YyBCTBUTE/IbHbIX K
HAaIM4YNIO BTOPUYHOM BEPLUUHDI

* 15630 cobbITMN KaHANAATOB
e [1nsa KOHTponA - oTbop pacnaaos

Y(2S) — m'n” J/Y

Candidates /(1 MeV )
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bpent-BurHepoBcKasa LWNPUHA

arXiv:2005.13419

Year Imta | GEV Am [MeV] Cpw [MeV
* CUTHAJT: CBepTKa pacnpeaeneHus S caall vl m [MeV] aw_(MeV]
~ ~ 2011 It < 12 185.32 +0.20 1.88 £ 0.74
EpeMTa_BMFHepa c ¢yHKLllmeM 2011 12 < i:rr- ii 20 15-’;.7’ + 0.21 1.53 £ 0.74
pa3pe|_|_|eHV|;| (HeCKOfI bKO N\O,ﬂ,@fler/’l) 2011 20 < prig- < 50 185.46 +0.21 1.03 £+ 0.82
2012 Prtn— < 12 185.63 +0.13 1.23 £+ 0.47
* OCHOBHAA cMCTEeMATUKA ANA I'BW n3 2012 12 < prigp- < 20 185.47 +0.14 1.48 + 0.48
BapMpPOBaHUA d)yHKLI,MM paspeLLeHuns 2012 20 < prig- < 50 185.81 +0.15 1.15 £ 0.57
Total 185.588 + 0.067 -m
* ®POH: rnagkoe pacnpeaeneHue
w Source Uncertainty [MeV]
(+HeCKo/IbKO anbTepHATUBHbBIX Moaenein)
. Momentum scale 0.066
. —ITL 5 e : - 41 Q /
M Jipta— — My — 2m+ )0 e Hrta—/F Radiative corrections 0.014
I; Jomrm " ] Fitted 10(25) mass uncertainty 0.007
° Cn elﬂlyeT 6b|Tb OCTOpO)'KH bIM C Signal + background model 0.002
MHTe p N pETa uue [7]) T.K. Sum in quadrature 0.068

< I'pw

M po + M Fed — My (3872

My 4 (3872) = 3871.695 £+ 0.067 +

0.068 = 0.010 MeV .
I'pw = 1.39 £ 0.24 £ 0.10 MeV




JHEP 08 (2020) 123

ey Y3 pacnanos B*— x_,(3872)K*

Candidates /(3 MeV/c?)

OcHoBHaAa
OnpepeneHue [z, U3 3KCKNO3MBHOTO pacnaga B* me3oHa cmeMawa M3

Bapuauum popmbl
Mcnonb3oBaHa BcA ctatuctnka LHCb, HakonneHHas B Run 1 n 1l (9 $671) CUFHANBHOTO W

doHoBOrO
O160p C Ucnonb3oBaHmem bycmuHaa Hao pewarouwumu depesbamu (BDT) bacnpeaenenuii

Bannpauusa c ucnonb3osaHvem Y(2S) — e J/P

YyBcTBUTENIBHOCTL K [, Ha ypoBHe 200 K3B Tyei(3st2) = 0.96 535 £ 0.21 MeV
3 3
l-zi(l[']"'l""l""_ 5;—%1-3?'1{}'"|""|""|""|""_
m 3.86 < myy,ain- < 3.88GeV/e? LHCD A = [526 <myyniq-k+ < 5.30GeV/e? LHCD 7
I 1 % 1 4 4 20 . N
I 4 1 = F 1 = T LHCb
0.8F ¥ 4 & osf . 1 31 .0 :
i 4 1 = + 1 TP i
B ] = N O\ i 101~ =
0.4 AR 4  E 04 #o . - ]
B (R 1 T [\ i
- ! Ill . | + 4 _ _
021 T : '* ] C_FE 0.2~ +s.-"| 1T+ . e —
i y/ \._ [ i e s + Y *‘*44__‘_‘__‘__‘__‘_ + 4
e T _n._ ST i g i i gl _ —r—l——l—_l_—J-r'F-rh-r—ﬂ-j‘b\\\mmmlﬁ—h—i—i— B | | |
5.2 5.25 5.3 5.35 385 3.86 3.87 388 3.8 39 ST s T T T T s T T
Myppren-k+  [GeV/c?] Mypprrn— [GeV/c?] Tyagasz) 2 [MeV]



https://doi.org/10.1007/JHEP08(2020)123

PacnpeneneHunsa

DNaTTe

* BBepeHo Ana onncaHma pacnanos
a,(980) v f,(980) me30HOB, ANA KOTOPbIX

nopor oTkpbITUA KK-KaHana pacnaaa

BbllLUE MACCbl pe30HaHCa

=)

e Cenyac WMNPOKO UCnosab3yeTcs
PENATUBUCTCKAA BepcmaA pacnpeneneHus

dnatre

* ina cnyyan x ,(3872) HepenaATUBUCTCKaA

dopmyna, Ho TpebyeTcsa yyer

3apAXKEHHOro U HenTpaabHoro DD *-

COUPLED-CHANNEL ANALYSIS OF THE ny
AND KK SYSTEMS NEAR KK THRESHOLD

SM. FLATTE *
CERN, Geneva, Swirzerland

PLB 63 (1976) 224

Events/30MeV
a5

200 2—

Jhp  $f (980)
PLB 605 (2005) 243

do; meVT, T 2 : ;
E=C’_z . O +.- e s
Mmp —m= = lmR( m KK) M(') (GeVie’)
rﬂ"? = g’? q"'.' E IIIIIIIIIIIIIIIIIIIIIIIIIIIII ?
N Ty S -
gk (1/4)m* - my  above threshold % 1
— = g t
ki = = 200 | S
gk m%{ ~ (1/4)m:Z below threshold
M(K'K') (GeVic®)
) L M(E) dm/ q(_?n_rrl E) Fp
['ER( L)T/L' mm :1 FP(E) L,(E)= [, 2).?{; or (m' —m,)? +F§/4 ’
. 27 M(E) dp (m', EN T,
dE |D(E)| F“.(E): Ju f ‘)—--( ,q' - 2) WQ e
3. 2m (m/ —my)? +T2/4

KaHa/10B, a TaKXXe ecTecTBEHHOM
WMpKuHbI D*, pacnaga Ha TPy NMOHAa U

APYIMX BO3MOXKHbIX KaHA/10B

2

ki =+2mFE,

ky = \/2p2(E — 0)

MNaTb cBO6OAHDbIX NapameTpoB

arXiv:2005.13419

D(E) = E— Ey+ 5[ (ks + ko) + T, (E) + Lo(E) + To].

0 = 8.2MeV

13



PacnpeneneHne dnatre

arXiv:2005.13419

* KOHCTaHTbI ABYX U g

TPEXNMOHHOro pacnazos
OJMHAKOBblEe, @ Macca

(I) NMKCH pO BAHHA Systematic

* Ton cBObOAHbIX NapameTpa  Modd

* TeopeTnyeckoe 3HaYeHUe ANAa o g

* 1
LN p NHbI D Sum in quadrature

['p. = 65.5 4+ 15.4 keV

K (E)=+/—2u(E — Eg+ilp-0/2),

f, x10* Ty [MeV] mo [MeV]
0.108 - 0.003 1.840.6 1.44+04 3864.5 (ﬁ}{edj
f, x 107 [y [MeV]
+0.003 —0.004 +0.6 —0.5 +05 =04
Momentum scale +0.003  —0.003 +0.1 —-0.2 +0.1 —-0.2
Threshold mass +0.003 —0.003 +0.2 =02 +0.2 —-03
—0.001 —0.2
+0.005  —0.006 + 0.7 —-0.6 +0.6 —0.6
g = 0.108+0.003F) 00,
fo = (1L.8+£0.6"0%) x 107,

1.4+0.44 0.6 MeV,

14




arXiv:2005.13419

CpaBHeHne BW n Gnatre
_ x10° DD*
v = - - Breit Wigner | = Z 80005.11.101-. resolution and background
* nocne CBepTKM C CI)VHKLI,VIEVI % fgg;: — Flatté ) E % ?000;_ ------- Breit-Wigner LHCH _;
pas3peleHna pes3ynbraThl Hr ok 3 o S000f —Flateé 3
HEeoTANYUMBbI S5 250k ER- B E
= 3 1 5 4000 e
* [lceBoOaKCNEepUMEHTbI 1500 1 so0f E
100 3 2000F E
* PO3bIrpblw napameTpos SoF 8\ :
Xc1(3872) -2 (I)yHKLI,I/IH e aw s asm Y am G386 asm a9
pa3pelwieHna + poHoBOE e e [GeV]
pacnpegeneHue = 3 F T E
onpegeneHne napameTpos Ep P 3
pacnpeaeneHns bpeunta- S ;
BurHepa Db :
 Cornacve mexay noaxoaamm E :

2
FWHM [MeV]
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[Tontoca 1 40N K KOMMNAKTHOM» KOMIMOHEHTHI

* AHAIMTUYECKOE NPOAONKEHNE SHEPTUN B 061aCTb KOMM/IEKCHbIX 3HAYEHUM

* [lontocbl Ha PU3NYECKUX INCTAX MOAEHTUPULMPYIOTCA KaK CBA3aHHbIE COCTOAHMA, a
Ha HedpU3MYEeCKMX KaK afpPOHHble pe3oHaHCbl (ecnn HeT «noporos», To ReE =2 m,

ReET)
o
NapameTpbl pacnpenenexua dnatre ana x,(3872)) = psa nontoca
%0'2 - I I I slheelt I‘;’ - ; ! - ! I I shleet IIV § S. Weinberg, Elementary particle theory of composite particles, Phys. Rev. 130 (1963)
= [ LHCb | = 1 T
Ky 0 [ E g —————— 1 V. Baru et al., Evidence that the ao(980) and fo(980) are not elementary particles,
g | = 1 Phys. Lett. B586 (2004) 53 |
- = [ ]
020 : _: Ec/M noAcTaBMTb NONOMXKEHMe Nostoca B
oul i R I Bblpa*KeHne 4719 OTHOCUTE/IbHbIX MMMNY/1bCOB, TO
o i ] MOXHO BbIYUCANUTb A0 KKOMMAKTHOMN»
osk : N KOMMOHeHTbI (2)
: |ka| — [
: : =1-Z.
-0~ b = - 1| + |2
- OU3NYECKUN NNCT  sheetl ] - HemsnyecKuUit INCT  sheet Il -
_1 1 1 1 | 1 1 1 | 1 1 1 | 1 1 1 _ 1 | 1 1 1 | 1 1 1 | ° — o
04 0.2 0 0.2 0.4 -4 2 0 Pe3yn brat: Z=15-30% iy
Re E [MeV] Re E [MeV]




TeTpaKkBapKM C OTKPbITbIM O4apPOBaHNEM:
X,(2900) v X,(2900)



arXiv:2009.00026
arXiv:2009.00025

IccnepoBaHWe pacnada B+ — [K—mtnt]pe [K*n—m ]p-K*

LT] 960 F 'T:"-" ;;_-.. ,',:l |~ " .:r':-‘ =
* Mcnonb3osaHa Bca ctatuctmka LHCb, Do e g AR .
HakonsieHHas B Run 1 n 1l (9 ¢672) e L e

5 1860 B3

* 2/3 appoHHbIN TpUrrep, 1/3 He3aBUCUMbIA o R
- f. 5 ;' :4 . ;J':

1800 | ¢ “ L £t e

* BycTuHr Hag, pellaloWwmnmm gepeBamu o R

* Tononornyeckune nepemeHHble m(K"z* %) [MeV/c?]

* [lepemeHHble naeHTUGUKaLKUn

sd
=]
[=]

LICh 1

250 F

* [paKTUYECKM OTCYTCTBYET KOMOUHATOPHbIN
$dOH 1 POH OT YaCTUYHO BOCCTAHOBAEHHbIX
pacnagos.

200 |

150 F

100 |

Candidates / (4 MeV/c?)

n
(=]
TTTT

* 1374 cobbiTna KaHgmpaata (0,5% ¢oHa) o

" 5400l - .550()“ -.5600
m(D D K”) [MeV/c?]

18
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? arXiv:2009.00025

Xc2(3930) ———ptier ooy v gp gt IO

 [1Ba meToAa:

1. MopenbHo-
He3aBUCUMbIN T T

|
2. AMNAWUTYAHbIM aHaNu3 6 8 10 12

mX(D K" [GeV?*/ ¢*]

(3770) R O

,ﬂ‘l/l dlfpPaMmMa lﬂaﬂ NLa arXiv:2009.00026

» Momumo yapmonmesbix L, F = 7 7 7 T T ]
Pe30HaHCOB Ha > 221 LHCb—_
nmarpamme Janvua ! (b) i
HabaogaeTca —20F -
BEPTUKaZbHaA nonoca o | 1 _

* TeTpakBapK Cc OTKpbITbiMm < 18 2 —
oyapoBaHuem? T T ,, -
16 - RITTRE et -

14
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arXiv:2009.00025

MoaenbHO-He3aBUCHMMOe nccnegoBaHme
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AMMANTYOHBIN aHANN3

_ 2 Ne¢
L =exp [— Z ( (Pe = pe) ) ] |—| (Nsig Psig (%)) + NogPhs (%))

2
- ZUC =1

* AnNpoKcMmauma gmarpammol

[annua B pamkax nsobapHom 1

Moaenu . . .
A U B1o(X) = — X €roral(X) X | i (X))’
* [l[porpammHbIN NaKeT Laura++ N

https://arxiv.org/abs/1711.09854 _ N _
Ais(X) =) F(X)
j=1

F(x) =R (m(D*D7)) x T(p, @) x X(Ip]) x X(lal)

/ I N/

PenATMBuCTKOe pacnpeseneHune Yrnoson ¢pakTtop (popmannzm BapbepHbin pakTop (PyHKUUM
BpenTa-BurHepa TeH30pOoB 3emaxa) Bnatra-Banckonda)
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AMMANTYOHBIN aHANN3

* PacnpepeneHne ansa curHana ot YapMOHUEBbBIX COCTOSAHUI

Partial wave (J°) Resonance Mass (MeV/c?) Width ( MeV/c?)
S wave (0T ) Xc0(3860) 3862 £ 39 201+ 139
X(3915) 3918.4 £ 1.9 20+ 5
Possible nonresonant contributions
P wave (177) ¢(3770) 3778.1+ 0.9 27.2 1.0
MogensHo- ¥(4040) 4039 £ 1 80 = 10
HEe3aBUCUMDbIA $(4160) M91£5 70 £10
aHanus He ¢(4260) 4230 + 8 55£19
yHuTbiBan stor ¢¥(4415) 4421 4 62 % 20
pe3oHaHCc

D wave (2+7) X2(3930) 3921.9 = 0.6 36.6 % 2.1
‘ F wave (377) X(3842) 3842.71+ 0.16 = 0.12C 2.79 £ 0.51% 0.35

Manaa sakcnepumeHTa/IbHO U3MepeHHaA WNUPUHA 23
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PeaKkunAa TeopeTnKoB

amplitude analysis of the BY — DYD K+ decay PAPER-2020-025 PRD 31 Aug 2020

arxiv:2009.00026
[PDF]

A model-independent study of resonant structure in PAPER-2020-024 PRL 31 Aug 2020

BY - D'D K decays

arxiv:2009.00025

rmmc
Discriminating among interpretations for the X(2900) states

T.J.Burns E.S.Swanson arXjv:2009.05352

suppressed.

Intriguingly, we find that for the neutral X (2900)
states, the channel with the largest fit fraction is the
discovery mode BY — DTX, X — D K*. This is
because the X (2900) signal can arise through a colour-
favoured process, mediated by triangle diagrams or reso-
nances, whereas the experimental background is colour-

fraction of around 23%, regardless of the nature of the (6 TpEKOB)
X (2900) states. Confronting this prediction with experi
ment would be a useful test of the central idea in our ap
proach, which is that production is dominated by colour
favoured processes.

Among the remaining modes, we have shown that there
are characteristic patterns in production and decay which
discriminate unambiguously between competing models.

[plot]

[plot]

Another mode which is large for the same reason is LHCb
BY » D'X X —» D"K". We predict a significant fit AoctynHo Ha
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YKa3aHue Ha X(6900)



Cross sections for \/spp =13 TeV for LHCDb

Heynpyroe ceuehue : % OAMH XKeCcTKuii npouecc
62.2+0.2+2.5mb JHEP 06 (2018) 100 . , 0 / daKTopM3aums pabortaer
OuyapoBaHHble KBapKu ’ ;E i
cc 2369 +3 £152+118 ub JHEP 05 (2017) 074
D* 834 +32+78 ub
J/Y 15.03 £0.03 £0.94 pb JHEP 10 (2016) 172
lNMpenecTtHble KBAapPKU
bb 144 +1 £21 b PRL 118 (2017) 052002 do L (0)
B* 86.6 +0.5 £5.4+3.4 ub JHEP 12 (2017) 026 HzZJ fi(31,0)fe(x2,0) — == F(X = X; 0),
Y(1S) 4.68 +0.01 +0.29 nb JHEP 07 (2018) 134 [

Teopua 6onee-meHee cornacyercs ¢ 3KCNEePUMEHTAIbHbIMU AAHHbIMU

[1Ba YKeCcTKUX npouecca B ogHOM B3aumoaeicteumn? = MapHoe poxkaeHue J/|P

®akTop cummetpum s = {1,2} Yy auBmayanbHbIE CEUEHUA IKECTKMX 2 @2 1 @2 Heobxoaumo yuyectb (otaenutnb)
npoueccos (A u B) BK/1a4 O4UHOYHOro nNapHoro
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[1BoMHOE poskaeHue J/

arXiv:2006.16957 / Science Bulletin
MtooHbl ¢ p>0,6 B/c n p>6 =EB/c

TonbKo M3 NnepBUYHOUN BEPLUUNHDI!
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YTO roBopuUT TEOPUA?
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Observation of structure in the J /i-pair mass PAPER-2020-011 Science Bulletin 30 Jun 2020 26
Spectrum arxv:2006.16957 [plﬂt]
[PDF]
INTERPRETATION OF STRUCTURE
IN THE DI-JA&y SPECTRUM

Marek Kaﬂiner“ﬁl and Jonathan L. Rosnerb@
ABSTRACT

Structure in the di—Jf) mass spectrum observed by the LHCb experiment
around 6.9 and 7.2 GeV is interpreted in terms of JP'Y = 0+ resonances be-
tween a cc diquark and a é¢ antidiquark, using a recently confirmed string-
junction picture to calculate tetraquark masses. The main peak around 6.9
GeV is likely dominated by the 07(2S) state, a radial excitation of the cc-ée
tetraquark, which we predict at 6.871+£0.025 GeV. The dip around 6.75 GeV is
ascribed to the opening of the S-wave di-y. channel, while the dip around 7.2
GeV could be correlated with the opening of the di-n.(2S) channel. Description
of the low-mass part of the di—JA) structure appears to require a low-mass
broad resonance consistent with a predicted 071 (15) state with invariant mass
M, = 6191.5 £ 25MeV. Imphications for bbbb tetraquarks are discussed.
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BbiBOAbI

* LHCb — pabpunKa 3K30TUYECKMX aipOHOB

* BnepBble M3MepeHa ecTecTBeHHadA WUpUHa x, ,(3872)
* gy W3 3KCK/IO3MBHOIO KaHana pacnaga B*— x,(3872)K*

* IHKNtO3MBHbIE n3mepeHua: I, NapameTpbl pacnpegeneHna dnatra,
nccneaoBaHMeE MNOAOCOB

e lona «KOMMNAKTHOM» KOMMNOHeHTbl 15-30%
* MoaenbHO He3aBUCUMble YKa3aHMA Ha 9K30TUKY B pacnaaax B*—D*D~K*

* AMNANTYAHbLIW aHaNU3 pacnana B*—D*DK* :
* X,(2900) v X,(2900) — TeTpaKBapKuM N OTKPbITbIM O4apOBaHUEM

* CTPYKTYypa B CNEKTpe napHoro poxaeHua J/y
* TeTpaKBapKoBasA MHTepnpeTauus qqqq
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