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What is Triangle Slngularlty’)
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Actually Happened Process

(1) All particles are on mass—shell;

(2) Particle 3 catch up particle 2.
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What Is Triangle Singularity?
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Why Triangle Singularity interesting ?

l.It is a pure kinematic effect
—>  Model independent
2. The effect of Loop
—>  Understand hadronic Loop contribution
3. Provide a peak structure
—>  May mixing with resonance
4. To extract the nature of hadron
—>  Study the coupling in the special point
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How to search Triangle Singularity?
1.Threshold

2.Width of the internal
particle of the loop

3.Unknow vertex
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The couespondmg values are llsted 111 Table 1. The ATS peak Wlll
then stay close to the normal threshold, as illustrated in Fig. 4(d).
In this sense, it would be difficult to distinguish the ATS peak from
the pole structure in the invariant mass of the J/vm. We shall

rome harcl tn the ralavant icenie later in thic Qactinn Tt chnuld hae

X. H. Liu, M. Oka and Q. Zhao,
PLB 753, 297-302 (2016)




How to search Triangle Slngularlty?
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How to search Triangle Slngularlty?

1. Threshold

2.Width of the internal
particle of the loop
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Our proposal
1.Threshold

2.Width of the internal particle of the loop

3.Unknow vertex
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(a)

Our proposal

P(25)(p1) L

1.Threshold

Far away from pn threshold. Singularity point is 1.563 GeV
of p n(7n) invariant mass.

2.Width of the internal particle of the loop

A1l narrow internal particles, J/ ¥, p, 0

3.Unknow vertex

All vertices are constrained from experimental data
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Our proposal
1.Threshold

Far away from pn threshold. Singularity point is
of p n(7n) invariant mass.

2.Width of the internal particle of the loop

A1l narrow internal particles, J/ ¥, p, 0

3.Unknow vertex

All vertices are constrained from experimental data
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Our proposal
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Our proposal
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A lesson, the intermediate decay
particle’s width is too small !!!
1. Narrow Peak

2. Weak strength
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A lesson, the intermediate decay
particle’s width is too small !!!

1. Narrow Peak
2. Weak strength

The better choice of

width is around 2 MeV.
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i How about Box Singularity
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How about Box Singularity
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Summary

We discuss how to detect the Triangle Singularity, we should con5|der the
following three point, ::::::\N_
1.Threshold i B R N |
2.Width of the internal particle of the loop o
3.Unknow vertex

d]‘/dmp

m,, (GeV)

We propose a process Y(2s) — p p n through J /v, p, n loop.
We need to find new processes to detect Triangle Singularity.

For the box singularity, it needs more hard work ......
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it should require the pole at cosf = —1orl -
XS

1. In the complex plane, the integral routine will be fixed

between two singularity. .
dx dx : i
, — Convergence , — — Divergence ol
(x + i€)? (x +i€)(z — i€)
-/
Qb — qu_ZE 5 0~
2.For cos@, it is a one order singularity, thus, it will be s
convergence except at the edge.
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TS InyP(2S) — ppn process vs Schmid theorem

Effect of the tree diagram ¥(2S) -» n(J/Y — pp)

p P .
Schmid theorem:
2
, Tree Loop
P P |tl/1/J T Celastic
2 2
Tree .ié — |4+ Tree
n/ a |t1/¢ el = b

Schmid theorem can’ t be applied directly here:

pn — pn is not purely elastic process, pm channel must

1.
couples with it, which is effectively included in the imaginary / TR 26 55 0% D
part of N* propagator. J . . ' ’ . .
III mpn(GeV)
2. Y(2S) » p(N* - pn)will modify the amplitude to /
2 ! . .
t]T/I;Ee 4 tLoop _|_t'§l;ee , where tLoop tgfazlzic' ,/// Red dashed line:
- +  BESIII: PRD 88, 032010,

3. Contribution of Y(2S) » n(J/PY — pp) can be removed by applying
L mpp < 3.067 GeV.
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Improvement: Selection of internal particles

A lesson: Widths of internal particles should not be too narrow !

Or;
1. Peak of TS Is too sharp to be detected by experiment. ms Requirement of the resolution is too high.
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