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Huang et al.,
PRC71, 064001
e Chiral SU(3) quark model  (2005)

S-wave AK  unbound
S-wave XK strong attraction (E=-17 MeV)
Consideing the coupled channel effect of AK and
>K, they found a sharp resonance with

M=1669 MeV I'=5 MeV

° NX(1625) comes from the strong coupling

between N"(1535) and KA i, 704
PRL 96, 042002
(2006)
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The decay of assuming N, (1625) to be the A — K™ molecular state
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Fig. 1. The diagrams depicting the decays of Ny (1625) in the
picture of the A K= molecular state
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The decay of assuming N (1625) to be the * — K™ molecular state
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Fig. 2. The diagrams depicting the decays of Wx ( 1625) in the

molecuilar state for Nx (1625
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Figs. (a)

Figs. (b),(d), (f)

Figs. (c).(e).(9)

The isospin violation effect can result in the mixing of ¥
with AY [11]. Thus the decay Nx(1625) — A+ K~ occurs,
which is depicted by Fig. 2a. Using the Lagrangian
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Numerical result
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Fig. 3. The ratios of the _NX(IGQS) — ﬂ'op, np, ™ n decay
widths to the Nx (1625) = AK™ decay width in the picture of

r(=°p)

the A-K~ molecular state

Fig. 4. The ratios of the _NX(1625) — ?1'0}6, np,m n decay
width to the Nx(1625) - AK~ decay width in the SVU-K~

molecular state picture
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Table 1. The ratios of the decay width
of Nx(1625) — P, np, ™ N to the decay
width of Nx(1625) — AK~ in different
molecular assumptions with o« = 1.5

I'(m"p) C(np)  L(v~n)

I'K-A) I(K-A) T'(K-A)
A-K~ 1x107% 5%x1077 2x10°¢
YUK~ 9 70 18
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By using the ratios shown in Figs. 3 and 4 and the bran-
ching ratio B[J/vy — pNx (1625)|B[Nx(1625) — K~ A] =
9.147 1527532 x 10~° given by BES [10], one estimates the
branching ratio of the subordinate decays of Nx(1625)
in J/1 decay shown in Table 2. Due to the uncertainty
of a, we give the possible ranges for these branching

ratios.

Table 2. The branching ratios of subordinate decays of Nx(1625) in two different
molecular state pictures

A-K~ system SUK~ system
J/1 — pNx (1625) — p(7"p) 1x107 8 ~3x10~% ~1x 1073
J/4 — pNx (1625) — p(np) 4x 107 ~2x10710 ~Tx 1077
J/9 — pNx (1625) — p(m~n) 2x107% ~5x 107" ~ 2% 1077

NSTAR 09 Xiang Liu 8



Conclusion and comment

N, (1625) — z°p, np, # T are important to understand the structure of Nx(1625)

S —wave AK~ molecular state:
e The dominat decay mode is N, (1625) — AK~, which can explain why

N, (1625) is only observed in AK~ channel by BES.

Chiral SU(3) quark model: Huang et al.,
PRC71, 064001
S-wave AK  unbound (2005)

e A further study of whether there exists AK ™~ molecular state is needed by
other models.
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S —wave X°K~ molecular state:
e The sum of the branching ratio of J/y — pN  (1625) — p(z°p), p(7P), p(=N)
is about 10”. Such large branching ratio is unreasonable for J/y decay

* BR[p(z"D), p(#D), p(zM)] > BR[Z"K"]
e BES collaboration has already studied J/yv — pznand JJyw — pnp

BR[J/ v — prN]=2.4x10° BR[J/ v — pnp]=2.1x107
Comparable with our numerical result of the corresponding channel

e Experiments did not find a structure consistent with N, (1625) !

It is unsuitable to explain Nx(1625) to be an S-wave AK™ molecular state
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e There exist the two well established states N (1535) and N (1625)
near the mass of Nx(1625)

Liu, Zou,
PRL 96, 042002

e N"(1535) and N"(1625) can strongly couple to KA (2006
Before confirming Nx(1625) to be a new resonance, theorists and
experimentalists need to cooperate to answer whether Nx(1625)

enhancement is related to N™(1535) and N"(1625) .

e Forthcoming BESIII and HIRFL-CSR will provide a good place to
further come to understand the Nx(1625) structure.

NSTAR 09 Xiang Liu 11



Thank you for yo



	Towards the decays of Nx(1625) in molecular picture
	Thank you for your attention !

