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- natural energy scale : B, = A%/ 2u)~ 10 MeV,

A = 140 MeV (7 exchange)

- X > 0.5 only for 25 % of v, = elementary dominant ¢
"." bare state origin



Application to /. >

- shallow bound state

B =0.36 MeV g 0.8
X > 0.5for78 %ofr, g °°
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= composite dominant 2 04|
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- fine tuning is necessary p« 0.2
to realize X < 0.5 for T, |
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. low-energy universality ! Vo [MeV]
Summary

- internal structure of 7. 4— EFT & compositeness

- shallow bound state is composite dominant even from bare state

- T, is composite dominant for most of 1,
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@ single-channel resonance model
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@ coupling with compact four-quark state ¥ (cciid)

@ scattering amplitude
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Model parameters

- cutoff A :0.14 GeV = m_ (& exchange)
K2 21

+ 1/0) ,
2 UQRA/r — x)
. bound state condition f~! =0 kK =1/2uB.

- — . e LHCb Collaboration, Nature Phys. 18 (2022) no.7, 751-754.
T.. :B=0.36MeV

+ coupling const. g : g;(A, v, B) = (

* energy of bare 4-quark state r,
- determined by other models : e.g. vy = 7 MeV (quark model)

M. Karliner and J. L. Rosner, PRL 119, 202001 (2017)
- varied in the region —B <y, < < A?/(2u)
. to have go > (0 & applicable limit of EFT

2
gy (A, vy, B)
fixed B, A ———2 " + 1, : free parameter

bound state condition




Calculation

@ compositeness X
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compositeness X as a function of 1, b or e

e internal structure of 7.2
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Calculation| X & low-energy universality
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- natural energy scale vy [MeV] - weak
B, = A/(2u)
. 10 MeV B.. ~ 2.5 MeV

X > 0.5for 25

= elementary dominant
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Calculation
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Applicationto 7.

@ single-channel

1

o
o

o
o))

o

~
-

|

|

X [dimensionless]

o
\V)

(@) T.. (B = 360 [keV])

\ cc
o) 2 4 6 8 10

Uy [MeV]

- X > 0.5 for 78 % of vy = composite dominant

- fine tuning is necessary to realize X < 0.5
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Application to /.

@ coupled-channel
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- composite nature is shared

by both channels

- X (single) ~ X; + X, . energy difference of 2 channels

>> binding energy
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X+ XN+ ..+ 2)

@ Coupled-Channel and decay Takayasu Sekihara, et. al., PRC C 93, 035204 (2016).
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- X, + X, (w/ decay) ~ X, + X, (w/o decay)
. narrow decay width for 7.
- T, is composite dominant even with decay



