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Predictions on the hidden charm strangeness sector
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New findings for the Pcs state
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The data cannot confirm or refute the two-peak hypothesis.



Q2. Formalism

® Coupled Channel Unitary Approach (CCUA): solving
Bethe-Salpeter (BS) equations, which take on-shell
approximation to loops.

T=V+VGT,T=[1-V(G|~

><><><><

Vv G T

where V matrix (potentials) can be evaluated from the
Interaction Lagrangians.
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G is a diagonal matrix with the loop functions of each
channels:

Gu(s) =1 . L
ll f (27r)4 (P—q)2—m3 +ie q?—m7,+ie

The coupled channel scattering amplitudes T matrix
satisfy the unitary :

Im Tz’j — Lin Onn T,:]
Onn =1Im G, = 8‘;‘3\”}59(3 — (m1 + ma)?))

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

Gyi' (s) = Gpy(s) +1 g
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Considering the
heavy quark spin
symmetry
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Lyw = ig ((Vu,0,VL]VH),

Lppy = —ig ([P,0,P]VF),
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83. Results

J=3/2,1=0
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o J=1/2,1=0 a,(p=1GeV) = —-1.94

Chan. nA  J/wA (DE.) DA, @ D

Thres. 4099.58 4212.58 4366.61 4254.80 4445.34 4477.92 4398.66 4586.66 4654.48
4310.53 + 18.23

19l 0.15 0.27 2.33 0.69 0.00 0.04 0.09 0.01 0.02
I 0.57 1.18 = 13.86 - — - = g

Br.  347%  7.16% — (8421 - _ _ _ B
4445.@1'0.19

|9l 0.10 0.06 0.00 0.00 0.72 0.08 0.04 0.01 0.01
T; 0.29 0.08 0.00 0.00 - = 0.04 = =
Br. 74.74% 21.22% 0.01%  0.01% == - 10.62% — =

C1459.07+ 6.8 | P, (4459)
gl 022 013 000 000 007 216 061  0.03 002

T; 1.59 0.46 0.00 0.00 0.01 - 11.14 - -
Br. 11.57%  3.31%  0.00%  0.00%  0.70% - 80.86% - =
4586.667

ol - - - - - - == -

4654.487

ol - - - - = - == -




o J=3/2,1=0

—

Chan. Jyn (D5 DA (D'E,  DE:  DEL>
Thres. 421258  4477.92  4398.66 4586.66 4513.17  4654.48
1459.02 + i6.83
o e
7 2.00 - 11.15 - - .
Br. —14.68% - = - _
/1586.667\
\pil = — — ~ - =
4513.177

i —

\4654.487/

|\/

|9i




|T|? [MeV 2]

60—

LHCDb L]
 r5a |~
50 D"‘C 1 o T T
T s |7 - E
[e] L
IR TI Z o LHCb §
40|T—* /|2 [ [ of {
7 |TD_ E. 5 | E 40 - {’H * _
30fp 'TDEGH T - [ + y

10

| ,| I H
i n m it || e

% / \ 4 \ N '
I =7 s\ L =) T AL A
2200 4300 4400 4500 46030 —4+H——
Vs MeV] LHCD e
25| IT5=l’ ——- |
[T 5 Ec|2 - -
20 (1T 5 = |7 y
T 2| - — I
D ES I,
150 IT5 = — |

Yield / (20 MeV)

=
o
T
Q
= — .
!

~2200 4300 4400 4500 4600 __ 470
Vs [MeV]



-] -] S

o 1 © =)

c~ s >~

o < < < o <
_1A _~E _,E
Q Q Q

2 18 | S

O O O

< < <

o (=2 o

(=) o o

v v v

< < <

|

o o S

= = =

< < <

oS o S

5 ] © (=] o

i AR . . . = . . . =

a4y 8 8 8 8 ¥ B 8 2 <F

[.-AS] ;| LI000T [.-A2] |LI00T [-AN]  |1looT

o S (-

o (=] o

ﬁS v v

< < <

8 8 S

= = s

O < o o <
z ]

_D ) o o

g ] © o o

o o o

< < <

o o S

1 S S o

N N N

< < <

(=2 o S

W A - . . . S . . . =

Fa4gcEsrey 8 8 8 8 ¥ & 8 2 <F

[.-AS] ;|LI000T [.-A] |LI00T [-A]  |1looT




states from PB — PB. The units: for the states from VB — VB.']
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for the D*=. channel B R
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Q4. Summary

® Qur results of bound states ——molecular states
D=, |12

Having J = 1/2.
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- Hope that our predictions can be
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