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DK molecule

S

Enhancement close to threshold
(how strong)

DK channel

e LHCDb collaboration had observed the reaction

Ay — AEDDK_

R. Aaij et al. (LHCDb), Eur. Phys. J. C 84, 575 (2024)

What can we learn from the DK invariant mass distribution in
the future measurement?
T~ D?,(2317)




§2. Formalism

(1) Coupled channel interaction from the chiral unitary approach

®» Chiral Unitary Approach : solving Bethe-Salpeter equations, which take on-
shell approximation for the loops.

T=V+VGT,T=1-VG| 'V

X >< ><>< D. L. Yao, L. Y. Dai, H. Q. Zheng
and Z. Y. Zhou, Rept. Prog. Phys.

V G T 84, 076201 (2021)

whefe V matrix (potentlals) can be evaluated from the interaction Lagrangians.

/ Vij = Ci; g° (p1 + p3) - (p2 + pa)
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G 1s a diagonal matrix with the loop functions of each channels:

. 1 1
Gll Zf (27r)4 (P—q)2—m3?, +ie q%2—m7,+ie

The coupled channel scattering amplitudes T matrix satisfy the unitary :

i *
1m Tz’j — Tzn Onn, Tnj

Onn = Im Gy = 83:\”}5«9(8 — (mq + ma)?))

o search the poles of the resonances, we should extrapolate the scattering amplitudes
o the second Riemann sheets:

Gyi (s) = Gy (s) +i 157




(2) Final state interaction

Ay K-+ Ay S-wave
50 The final state interaction at the
hadron level
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§3. Results

(1) Theoretical results Qmax = 706 MeV A — 1

27777 1.0 T T
[~ Chua : b —— chua _
10 _ ——- Phase Space > g | |=-—- Phase Space ‘ ,,-"/'
52 | 512
< o4l s
< i s
0.2 F ,.f"
0.0 : 'I P S T T PR [ T SR T T TR T SR SR N PRI R 00 [
2360 2380 2400 2420 2440 2460 2360 2380 2400 2420 2440 2460
Min (DK ) [MeV] My (D~ K?) [MeV]
2 _ im le [MeV
91 = 513151 (s—s0) T11; gi=q 515181 7. P2 [MeV] 91 g2 g3
0 0 L1711
2317.85  (8182.29) (8144.59) —5571.38
P P P:
, 8G, _ [, 1 : s
P, = —g; 0.34 0.29 0.04

68 $=5p




1

Vs S n’f__+ Lrok? — ik
1 —1
—— =—-8m/sT
a 8=S8th
ro = 9 2(—8m+/s T™' +ik)
Ok?
= _ Vs 9 2(—8m/sT ' +ik)
M 88 S=Sth
ai as as
0.70 0.51 —20.12 0.21 —20.06
70,1 T0,2 70,3

—2.25 0.14 —22.41 0.12 +10.11




(2) What is the inverse problem?

Without experimental data of mass distribution % Fits with theoretical model

|

e Coupled .
channel Interaction e Bound
approach information state
e Bound minimal .
state model g?rﬂ general
dependent
* With bound Mass ' ;’;lclj’rpebound
stfate distrioution [ :
information information
direct problem inverse problem

12




(3) How to do the inverse problem?

Assume an energy dependence interaction potential

Vi Viz Vis
V = Vi1 Vis [sospin symmetric
0

B
V11 _Vll + —= M2 (S — So) V12 —V12 + M2 (S — SU) Vlg —V13 + ﬂ;; (S — S[])

8 frée parameters totally: pr sz:f Vfg:f x, 57, Y, Qmax and A

enerating random centroids of the data from the theoretical results

Using the bootstrap or resampling method =) Doing 50 fits
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Consistent with the theoretical results before




Results of the resampling with a narrow band for the uncertainty
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§4. Summary

®» We use the chiral unitary approach to dynamically generate the state |D3(2317)

®» Taking the pseudo data from theory, we use the resampling method for

the inyerse problem in the fitting of mass distribution, with a minimum

model dependent method.

®/The enhancement of this resonance at the DK threshold of the spectra

can be tested by the information from the correlation functions.

Hope future experiments bring more clarifications on these issves.......



Thanks for your attention!

R4t K K a9 3o !
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