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@(2170) mass from PDG

VALUE (MeV) EVTS

DOCUMENT ID

TECN

COMMENT

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

2135 £ 8 £ 9 95
2239.2x T.1%£11.3
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All the information was obtained from the e*e- collision EXPs.
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@(2170) decays from PDG

Mode Fraction (I';/T)
[ et e seen
[, on .
Limited decay modes
[3 o7nm
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Theoretical explanations @

O HYDbrid $SQ rieesos00pros9, 034016

23D, Or 33S, SS pLees7a9, PROSS, 074024, PRD99,074015

@ Tetraquark eroos, 014011 npa7e1 106, PRO78.034012, PRD99,036014
®Molecular state AA rross ooz, pros7 osaoas

@ pf,(980) resonance erosoosion

O PKK three body system eros, 07a0s1, pross, 116002

The available experimental information is not enough to
confirm or refute the above interpretations.

It is essential to confirm a resonance In at least two
different reactions.
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Photo-production @

* To learn about the hadron spectrum

* The intense photon beam can be used to study the
strangeonium-like state, because of the strong
affinity of the photon for ss, for instance: ¢, ¢(1680)

* ¢f,(980) mode - @(2170) has the ss component

I'(¢17) X I'(e"' e‘)/l'm| M/l
VALUE (eV) EVTS DOCUMENT ID TECN  COMMENT

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

1.7+0.7+1.3 483 AUBERT 08s BABR 10.6 eTe™ — o1~y
r(¢%(980)) x I(e*e™)/Mrotal Faly/T
VALUE (eV) EVTS DOCUMENT ID TECN COMMENT

2.34+0.31+0.3 13,14 | EES 12F BABR 106 eTe™ — ¢nt a1~
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photo-production

High-energy photoproduction of 7tn~#?, K+ K—, and pp states

J. Busenitz, C. Olszewski, P. Callahan, G. Gladding, A. Wattenberg, M. Binkley, J. Butler, J. Cumalat, |. Gaines, M.
Gormley, D. Harding, R. L. Loveless, and J. Peoples

Phys. Rev. D 40, 1 — Published 1 July 1989
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FIG. 25. (do/dMgx)(yN—K K N) under assumptions
stated in the text. The solid acceptance curve on top uses the
scale on the right.
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Yp — Nep

* Threshold
v @f,(980) ~2.0 GeV

vne

~1.6 GeV

I'(¢n) X I'(e+ e‘)/l’mm My /I
VALUE (eV) EVTS DOCUMENT ID TECN  COMMENT

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

1.74+0.7+1.3 483 AUBERT 08s BABR 10.6 ete™ — o1y
I'(¢f0(980)) X I'(e+ e_)/rm| M4/l
VALUE (eV) EVTS DOCUMENT ID TECN  COMMENT

2.3+0.34+0.3 13,14 | EES 12F BABR 106 ete™ — ¢ntrn 1~

* GlueX: search for ¢(2170) in photo production

1305.1523.

* CLAS12:yp — nep strangeonium-like state

ER-ABHKEFE

EPJ Web Conf. 96, 49201013 (2015).
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Mechanisms of yp — nep
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Parameters

o 1'20 Mev for n(p m Ode TABLE L Model parameters used in the present work, the

masses, widths, and branching ratios are taken from the Particle
. PRDS85,074024 (2012),PRD99,360 074015 (2019),  Data Group [39].
« PLB650, 390 (2007), PRD68, 054014 (2003) Mass  Width Decay Adopted
- -~ 13 State (MeV) (MeV) channel branching ratio gll.-"-l.rr
lb* _ g’i'l‘ﬁ"f |P’fﬁ‘{" - 15 . -3 - -3
[qf. — qf.;?l = —— I 1019 4.25 ¥ 1.3 2 10 1.600 = 10
127 .‘H:ﬁ. i 1.3x 107 397 =102
N{1535) 1535 150 Nx 042 343 x 1072
) | Ny 042 0.28
Ilg* — my] = € Ipm |:”"r;13:|q ‘ $(2170) 2188 83 - 241 x 1072
127 m & o 359 x 1072

e yn mode (M1+Glwavefunctions)
C($(1680) »ym) . | ['(¢(1680) — yn) ~0.06 MeV

[(¢ — ) 0.09 MeV PRD65,092003
rpE170 — ) _ 0.14+0.09 MeV PRC77,045204

(¢ — yn) C(@p(2170) — yn) =0.17 MeV
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Results :

a’3p3 d*p,m,d’ ps
do(yp — np) = SE, Z Mol X 5= —F :
: 4 ]
x & (py+ P2 —p3s — Pa — Ps), (28) qm, e
T T i i f’HL{q} q 71
Mmml - N } M'“"-' } M-ﬁ"- } M-“"-' } M‘f’" Ejl"—a'rf' 1 h”[
AT ie TenN TN Ty 2
‘HN - {_LW,-«}EHI,;; -'F s .r}*’p If]'\. *H'v} 20
% it(ps, 55)rsPsGu(qn)rsdxtt( P2, 52)Gelqs) T —
xf,um.l‘fp.wf*_{pu,, $3) P1atpl 1. 51)s S [ B* —_— -
1€ xnn" oGy -; > 15r q} 1
M = = F(gt M2)F(gh M%) 0]
H'E.'ﬁ' __E
X i(ps,5s) Gy (gn- Jul(pa, 52)G(gx) ‘“"g
x e pyer(ps, 53)Pragp(Pr. 51, =
B
ff"? g LY
My = niji’;Mﬂf M) F (g5 M) ©
X #(ps. ss)rskyt (P2, 52)Gy (Gy) 16 18 2 22 24 26 28 3
x el '“"TIJ::,HE‘;{,P» 53) PgraGge (o) (Gg ) Mq}ll (GeV)

X &M p o Prs€(P1s 1)

FE-FBHKZE Ft+//N\E£EHEEZYE 11



Total cross section /

10" g

102

10

29 30 31 32 33 34 35 36 37 38

Ey(GeV)

J. Q. Fan, S. F. Chen, and B. C. Liu, Nucleon
resonance production in the yp — pné reaction,
Phys. Rev. C 99, 450 025203 (2019).
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C. Q. Pang, PRD99,360 074015 (2019).
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Summary @

* Motivated by the small enhancement around
2150MeV in the KK mass distribution of yp — KKp,
and the Br(¢@(2170)—¢n) is of same order as the
one of @f,(980), we propose to search for ¢(2170) Iin
the reaction yp — nop.

* Reggeon exchange is important at large energy and
forward angle, but should not change too much the
shape of the n¢g mass distribution, which is relevant
to the signal of ¢(2170)

*The couplings of @(2170) to ne and y n are
Important, and can Dbe derived from the
experimental data in future.
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K

* Our calculations show that there will be a peak, at
least a bump structure around 2180 MeV in the ¢n
mass distribution, and the magnitude of the total
cross section from our model is consistent with
other works.

*GlueX and CLAS12 haves the plans, and we
suggest to search for ¢(2170) in the reaction of yp

— NPp
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