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Using a sample of (10.09 £ 0.04) x 10” J/y events collected with the BESIII detector operating at the
BEPCII storage ring, a partial wave analysis of the decay J /iy — ymn’ is performed. The first observation of
an isoscalar state with exotic quantum numbers J*€ = 1-*, denoted as #,(1855), is reported in the process

J/w — yn (1855) with 1, (1855) — g’ Its mass and width are measured to be (1855 & 97%) MeV/c? and
(188 + lﬁfé‘} MeV, respectively, where the first uncertainties are statistical and the second are systematic,
and its statistical significance is estimated to be larger than 19s.
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17" hybrids
1. w1 (1600)1)F+iX 7, (1855)
* Hybrid : -
> lattice QCD PRD 103, 054502
> Constituent Gluon Model AI—AERIEZI%%OOgiggLZﬁO K,(1720)
» Effective Lagrange method PLB 834, 137478 PRD 108 054034
» Tetraquark/Molecular state PRD 78,054017  ,aq00) 11(1600)

PLB 675 319-325

2. m(2015) )14
o F4 15 QCD H5 HFIH R MR TR 2 AR . PRD 82,034508
o SEIOEIEMER, FEARTEDU LR, JoIRAE Rk e H N AR A A
3. n,(1855) 1) % E ik

Tetraquark (QCD sum rule) PLB 675 319-325 PRD 106,074003

* Hybrid (Constituegﬁ Elllgjgﬁoléﬁooc?él\ flux tube model. QCD sum rule.

Effective Lagra%e method) CPC 46, 051001 CPL39, 051201
PLB 834137478
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NFBERS, RENIEEMERIUSA:

H = \/p% +mg + \/p% +mg + Vq(7)
SITFERAYLC = 17, IBASURTATTERK, J5¢ = 1)A R

A, b
Viae(r) = Jr142”2Jr Vo +Ex0 ) —,
| | <1
%A‘%iﬁ HFR FHOR QDMK TFHHMASEK
TABLE I. Masses of hybrid states with the radial quantum
number n. All masses are 1n units of GeV.

" 1 2 3 4 5
qq9 1.668 2.193 2.648 3.061 3.444
g5g 1.851 2.355 2.799 3.204 3.582

§5g 2.022 2.507 2.94 3.337 3.709
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10 -
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Mz =My + (n = D
8 4
« ¥ ssg: pu— 2.41 GeV*
6 - « ¥ nng: p— 2.27 GeV*?
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(TM) lg=0, quzl, Sq(i:o
(TE) lgz 1, lqézo, Sqéz 1
ch = 17 transverse electric (TE)
C
TABLE II: Lowest J*© = 17* ggg hybrid mesons and their quantum
numbers
P C L, L, J, S. L 1
— + 0 1 0 1 0 1
- + 0 1 1 1 1 1 B HRS
- + 0 1 2 1 2 1
- + 1 0 1 0 I I SHBRES
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d’p d3p d’k
|A( qq=Sqq= JA’MJA Z/ 1 2 (27)

o (k(m;? + mq) - (p1 +P2)w

(mq + .'nf—})a;r_gr

( mzpy — mqu\
Vb \ g +mg )

WLQMLQ

9)(lw,ﬂng;l,i|J§,A{%)(Lqé,ﬁlLﬂ;Jg,Alﬁ|L,nf)

X < S MSqquAvMJA>63(pl + P2 +k - PA b$|s|-‘~‘|dzzszt‘zaﬁl_qlo)

bl qq’
STl flavor overlap AR EEERE AARKT
TESLINE - color overlap spin overlap spatial overlap
My;(A — BC) = Z FSMs, . Ay My, M, I(MLwaMLgaMLBBML.«:’M&”)](L;}’MLQ; L 2|y My, + 2y)

My AgMp _ Mg _Mjp Mg .
A .
LoMso Mg Myo-MpMg

X <th_}=Mqu;JgﬂMLg +’1_{}|L3ML9 —f—j.q +ML4£?><L’ML9 +’1(} +Mqu;Sqt_}’MSqq|JA’MJA>
X (Lg, My, ;Sp. Mg, |Jg.M; ){Lc. My ;Sc. Mg |Je. My )(Jg. My s Jc. My |J, M)
X (fst;JsMJlesMJ’A)' (15)
HTEE:
PpERE
T,y(A— BC)=="EZ52C |0, (A — BC)P?

T MA




71(1600) TR :

b,(1235)n f1(1285)x Total Exp. [43]

56.6 8.4 65 37050
w1 (2015)RTEE

by (1235)x  f,(1285)x h(1170)p b;(1235)w K,(1270)K

1.75 0.23 ~0 ~ ~

K, (1400)K a;(1260)p n(1295)x 5(1475)x  n,(1645)x

~0 ~0 0.4 0.12 0.3

p(1450)z  p(1700)z  =(1300)n
0.31 ~0 0.1

Total Exp. [43]
321 230432773

M(e°7~) /Miotal r2/r
VALUE DOCUMENT ID TECN _ COMMENT

seen s anE - ALEKSEEV 10 COMP 190 n~ Pb — n— n—at P/

e o o We do not use the following data for averages, fits, limits, etc. o o o

not seen NOZAR 09 CLAS ~vp— onta=n

not seen 1 DZIERBA 06 B852 18w« p

Hybrid— S + S Pl

r(b]_ (1235) 1l') /Ttotal Fa/T

VALUE EVTS DOCUMENT ID TECN COMMENT

seen 35280 ! BAKER 03 SPEC Pp — wrnta— 0
e o o We do not use the following data for averages, fits, limits, etc. o o o
seen 145k LU 05 B852 187~ p— wr—alp

LB((by17) p—wave) /BB ™) S.wave) =03 £ 0.1.

Z_bﬂfﬁ b, DiEREA L0

M = 2193 MeV

' =31.47 MeV
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