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Namely, the observed differences of n resonances within the mass region of 1.40-1.48 GeV are originated
from the same state. For the isospin violated process J /y — yn(1405/1475)
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Puzzle of Anomalously Large Isospin Violations in 1(1405/1475) — 37

Jia-Jun Wu,' Xiao-Hai Liu,' Qiang Zhao,"** and Bing-Song Zou'*"
'Institute of High Energy Physics, Chinese Academy of Sciences, Beijing 100049, China
2Theoretical Physics Center for Science Facilities, CAS, Beijing 100049, China
(Received 18 August 2011; published 22 February 2012)

The BES-III Collaboration recently reported the observation of anomalously large isospin violations in
J/r — yn(1405/1475) — y7"£,(980) — ¥ + 377, where the f,(980) in the 77 invariant mass spec-
trum appears to be much narrower (~ 10 MeV) than the peak width (~ 50 MeV) measured in other
processes. We show that a mechanism, named as triangle singularity (TS), can produce a narrow
enhancement between the charged and neutral KK thresholds, i.e., 2mg- ~ 2myo. It can also lead to
different invariant mass spectra for 7(1405/1475) — ao(980)7 and KK + c.c. [ \Which ¢an" possibly
explain the long-standing puzzle about the need for two close states 7(1405) and 7(1475) in na#7 and
KK, respectively. The TS could be a key to our understanding of the nature of 7(1405/1475) and
advance our knowledge about the mixing between a,(980) and f,(980).

DOI: 10.1103/PhysRevLert.108.081803 PACS numbers: 13.20.Gd, 13.75.Lb, 14.40.Rt

¢ The n(1475) and n(1405) (not shown) may be manifestations of a single

state [7].
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Hence, in radiative .J/y(1S) decay, 7~ p and pp annihilation at rest two isoscalar signals are
observed in the 1400 — 1500 MeV mass region, while the 1(1405) is not seen in v+ interactions nor in
B decays. The n(1475) could be the first radial excitation of the 7/, with the 5(1295) being the first
radial excitation of the 7. Ideal mixing, suggested by the 7(1295) and 7(1300) mass degeneracy,

10 63. Spectroscopy of Light Meson Resonances

that there is sufficient evidence to consider the 0~ nonet with the 5(1440) in fig. 63.1 as established.
Whether one or two different states — n(1405) and 5(1475) — exist is an open question, in which case
the 77(1405) would be supernumerary. There is a wide number of experimental results indicating
the presence of two separate states but,
state only. Theoretical interpretations of the most recent data are not able to lift the ambiguity.

as mentioned above, data are also consistent with one

17(1405/1475): B PLIZAFLE !
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