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for the D*=, channel
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Noting the results for Pc
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Further investigation

PB(1/2%) sector with J¥ = -
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§2. Formalism

®» Coupled Channel Unitary Approach: solving Bethe-Salpeter equations, which
take on-shell approximation for the loops.
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Considering the heavy
quark spin symmetry
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§3. Results-1

(1) J¥ = 1/2~ Pc poles: full coupled channels
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Pc poles : PB and VB sectors
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(2) Pc wave functions

: full coupled channels
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Pc wave functions : PB and VB sectors

17

Re[¢(r)]

Re[¢(r)]

Re[¢(r)]

—— gmax=600 MeV, E=(4305.07 + 18.46i) MeV
—-- gmax=700 MeV, E=(4287.22 + 29.37i) MeV
=== gmax=800 MeV, E=(4248.12 + 32.84i) MeV

6 8 10

—20001 ¢

—— @max=600 MeV, E=(4476.97 + 10.22i) MeV
—-= gmax=700 MeV, E=(4453.30 + 7.50i) MeV
—-=-=- gmax=800 MeV, E=(4413.54 + 5.98i) MeV

T

4

6 8 10

r(fm)

D'y}

—1000 1
—1500 4
—2000 1/

-2500 4’

—— qmax=600 MeV, E=(4495.32 + 12.94i) MeV
—:= gmax=700 MeV, E=(4460.66 + 24.10i) MeV
-=-- gmax=800 MeV, E=(4424.03 + 44.50i) MeV

6 8 10

r(fm)

Im[¢(r)]

Im[¢(r)]

Im[¢(r)]

—100 +

—200 A

—300 A

—— gmax=600 MeV, E=(4305.07 + 18.46i) MeV
—-- qmax=700 MeV, E=(4287.22 + 29.37i) MeV
=== gmax=800 MeV, E=(4248.12 + 32.84i) MeV

8 10

—100 A

=200 A

—300 A

—400 A

=500 A

—— gmax=600 MeV, E=(4476.97 + 10.22i) MeV
—-:= gmax=700 MeV, E=(4453.30 + 7.50i) MeV
-=-- gmax=800 MeV, E=(4413.54 + 5.98i) MeV

T T T T
4 rim) g 8 10
D'z}

—100 -

—200 A

-3004 /

—400 -

=500 A

—— qmax=600 MeV, E=(4495,32 + 12.94i) MeV
—-= gmax=700 MeV, E=(4460.66 + 24.10i) MeV
-—- gmax=800 MeV, E=(4424.03 + 44.50i) MeV

8 10

T
4 r(fm)




(3) Pc radii: full coupled channels PB and VB sectors
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(4) Single channel interaction J¥ =3/27 Pc states
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§3. Results-2

= 1/2~ Pcs poles: full coupled channels
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Pcs poles : PB and VB sectors
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Gmaz Mass Width Main Experimental
[MeV] [MeV] [MeV] channel Sector J¥ state
600 4192.98 0.08 D=, PB 1/2° =
700 4119.94 002 D=, PB 1/2- —~
800 4022.65 0.00 D=, PB 1/2° R
600 4331.75 0.08 D*Z., VB 1/2= P.(4338)
700 4255.99 0.03 D*ZE. VB 1/27 —~
800 4154.78 0.00 D*E, VB 1/2- =
600 4422.56 10.58 DZ. PB 1/2= P.(4459)
700 4399.34 15.79 D=, PB 1/2 —~
800 4359.24 12.85 DZ=!. PB 1/2 R
600 4564.95 31.49 D*E, VB 1/2° R
700 4543.50 47.12 D*Z. VB 1/2~ R
800 4500.82 41.50 D*=! VB 1/2 E
600 4626.34 10.12 D*Z* VB 1/2- —~
700 4598.59 17.05 D*=X VB 1/2~ =
800 4564.59 20.87 D*Z* VB 1/2- —~




(2) Pcs wave functions : full coupled channels
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Pcs wave functions : PB and VB sectors

b=, bz, L bz,
01 0 0
-50
-500 - =001 ~100
= -1000 { = = 1000 =
= = s s -200
% 1500 - = z 1500 E
T - E - -250
2000 I : -300
- L 1’ —— gmax=600 MeV, E=(4192.98 + 0.04i) MeV —— gmax=600 MeV, E=(4192.98 + 0.04i) MeV —20001 —— gmax=600 MeV, E=(4564.95 + 15.75i) MeV 35047 7 —— gmax=600 MeV, E=(4564.95 + 15.75i) MeV
/! —-- gmax=700 MeV, E=(4119.94 + 0.01i) MeV —-- gmax=700 MeV, E=(4119.94 + 0.01i) MeV/ —+= amax=700 MeV, E=(4543.50 + 23.56i) MeV 7 —'= amax=700 MeV, E=(4543.50 + 23.56)) MeV
-2500 il ——- gmax=800 MeV, E=(4022.65 + 0.00i) MeV == qmax=800 MeV, E=(4022.65 + 0.00i) MeV 3500 --- qmax=800 MeV, E=(4500.82 + 20.75i) MeV _a00 4 ——- qmax=800 MeV, E=(4500.82 + 20.75i) MeV
. . . . y ; . - - - 0 a rifm) g 8 10 0 2 s Tlm) g 8 10
0 2 g r(mg 8 10 0 2 4 rtim g 8 10 e
Dz, ¢ ol - X 0
- °] —TE= 20
204 ~500
-40
=40 A
_ _ g ~1000 T -s0
S S 60 g 2
% % € 1500 E -s0
« = -804 -100
100 2000 qmax=600 MeV, E=(4626.34 + 5.06i) MeV / qmax=600 MeV, E=(4626.34 + 5.06i) MeV
o - _ - : - B I _ _ f — = . E= . B ~120 — = [ E= . .
-2000 14 Gmax=600 MeV, E=(4422.56 + 5.29i) MeV gmax=600 MeV, E=(4422.36 + 5.29i) MeV —-- qmax=700 MeV, E=(4598.59 + 8.52i) MeV / —:- gmax=700 MeV, E=(4598.59 + 8.52i) MeV
H —-- gmax=700 MeV, E=(4399.34 + 7.89i) MeV —1201 / —-= gmax=700 MeV, E=(4399.34 + 7.89i) MeV —2500 4 —--- gmax=800 MeV, E=(4564.59 + 10.43i) MeV Y -4 —=-- gmax=800 MeV, E=(4564.59 + 10.43i) MeV
/ J— = = i : - = = i . . . ¥ . . : : . -
2500 b qmax=800 MeV, E=(4359.24 + 6.43i) MeV L qmax=800 MeV, E=(4359.24 + 6.43i) MeV | " R R . - k T R . -
0 2 g THm g 8 10 0 2 4 M og 8 10
D'z, bz,
0l . 0.0 1
-500 =0.11
— —1000 4 - -0.2 g
= S
s s
9 -1500 1 £ -0.31
—2000 1 . —0.4 4 .
% —— gmax=600 MeV, E=(4331.75 + 0.04i) MeV : —— @max=600 MeV, E=(4331.75 + 0.04i) MeV
2500 4 —-= gmax=700 MeV, E=(4255.99 + 0.02i) MeV —-= gmax=700 MeV, E=(4255.99 + 0.02i) MeV
- -=-- gmax=800 MeV, E=(4154.78 + 0.00i) MeV -0.51 —-=-- gmax=800 MeV, E=(4154.78 + 0.00i) MeV

0 2 4 rifm g 8 10 0 2 4 rtfm g 8 10




(3) Pcs radii: full coupled channels
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(3) Pcs radii: PB and VB sectors
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(4) Single channel interaction J¥ =3/27 Pcs states
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Wave functions:
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§4. Summary

®» To generate the Pc states, the full coupled channel interactions with the
heavy quark spin symmetry are important, which affect seriously the widths

of the corresponding poles.

not so necessary to reproduce the Pcs state using the full coupled
hannel interactions with the heavy quark spin symmetry, showing that the

results of the splitting PB and VB sectors are not much differences.

® 3]l the main bound channels have similar binding energies for the single

channel interactions.



Thanks for your attention!

Rt K K 6937 |
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