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Five-flavor molecular pentaquarks in the Eg’*)l)(*) and EE"*)B(*) systems
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Key Laboratory of Quantum Theory and Applications of MoE, Gansu Provincial Research Center for
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The discovery of hidden-charm pentaquarks and open-flavor tetraquarks motivates the search for even
more exotic hadron configurations. In this work, we investigate genuinely exotic molecular pentaquark
candidates comprising five different flavors, focusing on the Eg‘*}l_)(*] and BB systems. Employing
the one-boson-exchange model with the S-D wave mixing and coupled-channel dynamics, we identify the
most promising molecular pentaquark candidates comprising five different flavors. These include the Z,D,
=D, E.B, and Z.B states with I(J") =0(1/27), the E,D*, E/D*, E.B*, and E B* states with
I(J°) =0(1/2,3/27), the E:D and E*B states with I(J”) = 0(3/27), as well as the Z:D* and E*B*
states with /(J”) = 0(1/2~.3/27.5/27). Importantly, these loosely bound states exhibit pronounced spin
splittings across different total angular momentum configurations after incorporating the spin-dependent
interactions or the channel couplings. In addition, we identify several possible isovector molecular

pentaquark candidates within the Eg‘ 'D®) and E ”{' ‘B systems. Our predictions provide clear targets for
experimental searches at facilities such as LHCb and Belle II, where the unique five-flavor quark
configuration offers a distinctive experimental signature.
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Possible hidden-charm molecular baryons composed

Chinese Physics C Vol. 36, No. 1, Jan., 2012

. *
of an anti-charmed meson and a charmed baryon
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ZHU Shi-Lin(A tH#) 1%

1 Department of Physics and State Key Laboratory of Nuclear Physics and Technology,
Peking University, Beijing 100871, China

Abstr ct: Usinrg the one-boson-exchange model, we studied the possible existence of very loosely bound
hidden .charm molecular baryons composed of an anti-charmed meson and a charmed baryon. Our numerical
results indicate that the £.D* and £.D states exist, but that the A.D and A.D* molecular states do not.
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\\ // P Models (A(MeV)) E(MeV) rrys(fm)
. hnhohshs oy - _ MUETER(g) OPE(IN) / / /
] E -
! . i OPE(Y) 1064 33 3.74
L \/Hl :Hf / OBE(IN) 1174 ~2.95 3.67
: R dq | R OBE(Y 864 956 375
(Vighg h3h4(r): : QB ezq.r(vt’;jlhz h3h4(q)?-2(q2,m%:) (Y) { )
h //h l'1k (30 2 2 A~1GeV
1 rms c - ms .
h3 FBRET: F (% m2) = A" —mE N. A. Tornqvist, Z. Phys. C 61, 525 (1994)

A* —g* N. A. Tornqvist, Nuovo Cim. A 107, 2471 (1994)
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K*D,#K*D; RG IR

Single channel case

Single channel case

A(GeV) EMeV)  rpys (fm) A(GeV) EMeV) rgys (fm)
0.97 -0.41 4.90 1.02 —0.66 4.34
1.04 —6.51 1.67 1.09 -7.08 1.61
00") 1.11 —20.35 1.03 0(1-) 1.16 -20.74 1.02
§-D wave mixing case §-D wave mixing case
A (GeV) E (MeV) rrms (fm) P('S¢/°Dy) A(GeV) EMeV) rpys (fm)  PCS,/°Dy/°D,/’Dy)
0.95 —-0.51 4.69 99.59/0.41 0.98 047 4.79 99.41/0.06/0.41/0.12
1.03 -7.63 1.59 99.29/0.71 1.06 —6.93 1.66 98.92/0.11/0.76/0.22
1.10 —21.62 1.03 99.28/0.72 1.14 -21.87 1.02 98.87/0.12/0.80/0.22

Single channel case

Single channel case

A(GeV) EMeV)  reus (fm) A(GeV) E(MeV) rrus (fm)
1.29 —0.40 495 1.56 —-0.40 498
1.39 —6.88 1.63 1.70 —6.65 1.65
1.48 —19.63 1.03 02) 1.84 -20.77 1.00

§-D wave mixing case

§-D wave mixing case

A(GeV) EMeV) reus(fm)  PCS/°Dy/°Dy) A(GeV) EMeV) rpus (fm)  PCS2/°D2/D2/"Dy)

0(17) 1.22 -0.33 5.21 99.41/0.59/0(0) 1.40 —-0.50 4.79 99.03/0.37/0.44/0.16
1.33 —6.81 1.68 98.70/1.30/0(0) 1.54 —6.62 1.72 97.92/0.80/0.94/0.34

1.43 —20.39 1.05 98.52/1.48/0(0) 1.68 —-20.29 1.06 97.44/0.99/1.16/0.40

v YHEESHESIEER, I(JP) =0(07)F v UHEHESHESIEER, 1J7) = 0017)H

0(17)K "Dy G AT LA AR BSR4 7S 0(27)K*D; B 5t AT LA BRARHIUR 7S
® I(J") =0(0")FOA)K* D, RGFIJY) = 01027 )K* Dy RA R T 57 FSIEEE .
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IJ?) = 0(1")BKD,/K*'D,/K*D; B & R4 HRE R

® EEENH, IJP) =0(17)BIKD, BGHEELE
XA E AR RETRS.

X. K. Dong and B. S. Zou, EPJA 57, 139 (2021)
J.He and D. Y. Chen, CPC 45, 063102 (2021)

V (MeV)

0.0 0.4 0.8 1.2 1.6
r (fm)

1(JP) = 0(17)KD, REE7E A = 1 GeV BTAUFEEERA

2916 F NP " . —
_ 912f ® LEMWISHI 1.02 GeV MIARET, | ]P) = 0(17) &Y
E 29082- . KD,/K*D; /K*D; 8 & Z % vl LA BRI BRI R EEB7S .
SN i WK D, i8N, K*DyiithE RE M,
2000F 0 AV
P —
90 KD, ) B B B
S’ 1 ®I(J°) =01 )KIKD/K'D,/K' D3 BE RG R I &E
R ] BT FSiEiEE
10 KD
R TR
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IJP) = 0(27)BIKD;/K*D,/K*D;iB8& RS HIR A R

o FERIEHHIT, 1(JF) = 0(2-)KD; RETF LT
_ BUREETS,
-
D
% }
= 15 L Z2f ] h
SRR | o HBEFSHAT 1.86 GeV, 1(7) =02
0] S T T T . KES/K*El/K*ES%%E\%?E@?'E*’A%Q%?@?S%Eo IZ:%

FSB KD; T EIN, KD EERBSHF KR FH
REEERAB.

15 _ _ _ _
K*D, ® I(JP) = 0(27)MIKD5/K*D,/K* DB & RG =TT &E

1] Tt wirtvr S ‘
186 188 190 192 194 196 HT D TFEIEEE.

A (GeV)
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BaEMMEER

® 7rHIE) Vrﬁclﬂ 1JP) = 0(1")BIKD, BGFI(JP) = 027)BIKD; RE A REF BRI BUREDS . FAT,
ZEMEEYEL, I(JP) = 0 )MKD, ZRGMI(JP) = 0(27)BIKD; RSt AT LA B AABIR ;ﬁ;

® 7£1(J°) = 0(17)HIKD,/K*D,/K*Di3¥B8E&HRGFI(JP) = 0(27)BIKD;/K*D, /K* DB A R GE R A 4 R
KR, BEENNAETEZ/ER.

® irI(JY) = 0(1")BIKD,/K*D,;/K*D, a8 ARG HEE{ERE
&I KD, - K'D, #8& (IEXfAK) F&E ﬁiﬁ#ﬁﬁfﬁﬁﬁ?& 1|
EIZRESHR R P LIETEENER. % 14|
O |
12}
® % KD, - K*DABABEEIEIE 80% R, 1(/P) = 0(17)0 =l
KD,/K*D,/K*D;i8& RGHRESMIHK. FEEKD, 0.8}

> K* DA SRR, FAMASOREASIEBSEL. 03 06 09 12 13

23



s |

:1(JP) = 0(17)KD{/K*D1 /KD D FASHIEER TEINX,(2900) HIRE 14|
® RIFEIETHT, FRNERAZHIFX,(2900) #EFE

1916 T T T T T T T 1] AIJP) =01)KD, 5 FE.
) X. K. Dong and B. S. Zou, EPJA 57, 139 (2021)
S 2912 : . J.He and D. Y. Chen, CPC 45, 063102 (2021)
é 2908 | N _; 1 o EEWEEYVNG, F£A~1.07GeV R, I(JP)
= 2904 F - &5 - NG = 0(17)KD,/K*D,/K*D;38& R %
s b 1 T Lo TR ] v REH 2904 MeV;
- ———— v FIHRFE T 1.38 fin;
100 ———T————T——— ] v SRS ER DRI
90 | KDy - KD, &% &5 83.41%, K*D;&%#k 16.50%, K*D;i&
S’ ] FAkH 0.09%.
! ] e miNEMX, 200) ANERT S FARGTRE,
0 ‘_____.____T_.__._____'_TIETLD__S__|__._' BARHM KD,7s, K*' D EXERTBEETTE.
1.02 1.04 1.06 1.08 v AX1(2900)12 4 T R RERYRRTE

A (GeV) v RFHEX(2900)38 F 5 FASHIMBIZ M TR TRE
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FIEREIE YN

FXT BT FASHS

PHYSICAL REVIEW LETTERS 122, 222001 (2019)

RS EHNEBFEENEFER

Editors' Suggestion Featured in Physics

Observation of a Narrow Pentaquark State, P,(4312)",

and of the Two-Peak Structure of the P (4450)*

F—+E R
A — J/PpK~

(LHCb Collaboration)
M (Received 6 April 2019; published 5 June 2019)

R. Aaij

et al.”

[ — data :
- — total fit
. — backgrounc

Weighted candidates/(2 MeV)

P (4312)"

P (4440)"

' P_(4457)'

vy

1ol 1
4800 4250 4300 4350 4400 4450 4500 4550 4600

m,.., [MeV]

P

p

r

PF(4312) : M = 4311.9 £ 0.7703 MeV ,

= 98+2773T MeV,

P7(4440) : M = 4440.3 £ 1.3771 MeV,

I'= 20.6+4.9757 MeV,

(4457) : M = 4457.3 + 0.6711 MeV

['= 6.4£20"75 MeV.

| ' 1
P.(4312)

O . Dttt

P.(4457)

¥ D) R AT B i
I |

Ajp) P.(4440)®.D*

432 440

4.48

4.56

FHEREEMMA RS T2 FESNSR S LN EREENESIER
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SEKNTFETNESR RN FRBRNT 50 FRSRFFEREE

KD,

X,(2900

0(07)

0(17)

0(27)

® H SSHKNMFETNEESRERNFRER
FHRLRANNESw SEFEEMRNAFEREE

<
R-FHHET

, XATLUE

AXTGAERMRENR-FFUTmSHENEFIE.

® FEINRELE F X RV FIEREIE
v BFTFIEREX,(2900) BIRERLER;

/ EEH SEKN T STUESREN FRENE-TRHT
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SHEKNTFETHNESENFHEAT 59 F7S

® GFHRIMNAE K®D/KWD; RGH KO D, /K®D; RGERIMHEER BRI T XN X H,

K®D,/KMD; o GFRMA | KD, /KOD;
ARG HEEIEH ARG HEE{EH
E. Klempt, F. Bradamante, A. Martin, and J. M. Richard, Phys. Rept. 368, 119-316 (2002)

® KD,#1 KD; AL HIIR LR @20114F
PHYSICAL REVIEW D 84, 014013 (2011)
More kaonic bound states and a comprehensive interpretation of the D, states

Feng-Kun Guo"* and Ulf-G. MeiBner" >’

'Helmholtz-Institut fiir Strahlen- und Kernphysik and Bethe Center for Theoretical Physics, Universitit Bonn,
D-53115 Bonn, Germany
*Institut fiir Kernphysik, Jiilich Center for Hadron Physics and Institute for Advanced Simulation, Forschungszentrum Jiilich,
D-52425 Jiilich, Germany
TABLE I. Predicted masses of charmed-meson kaon bound states. The experimental values are listed in the fourth row for a
comparison. The expected dominant decay modes are also given.

Main constituents DK DK (D,(24200K  D,(2460)K\ D(2550)K D*(2600)K

JP 0" 1t 1 2 0f 1t

Predicted masses 2317.8 (input) 2458 + 3 2870 = 9 2910 =9 | 2984 + 10 3052 + 11
Experimental data ~ 2317.8 + 0.6 2459.5+0.6 | 2862 =273 3044 + 8730
Dominant decays D, Dm \0"K, D"y  D*K,D'w) DK,D,q D*K,D'ny, D,w, DK*, D¢

D;,(2317)  Ds1(2460) .



rrvs (fm)

rrms (fm)

K*D,fK*D; RGRIR G R

IJ%) =0(00)
* A =157GeV
e - +0.02 GeVjslep

BA=175GeV

I(J") =0(17)
* A =1.53 GeV
@ - +0.02 GeVslep

A =177GeV

1% =0(27)
* A =1.09 GeV

® © 4002 GeVjsicp

mA=131GeV

-----------------------

107 = 0(1)
* A =152GeV
o - +0.02 GeVisiep

mA=1T72GeV

.......................

-----------------------

I(J" =02
* A =142 GeV
e - 002 GeVisep

mA = 1.66GeV

.......................

E (MeV)

-----------------------

1(JP) = 0(3)
* A= 1.05GeV
o - +0.02 GeVsiep
mA=127GeV

.......................

I(JP) =0(17, 27,37 )K" D; RERMEMNT - H FHIZRIEE
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KD, FfKD; Z SRR M R

® TEIENTH, JEESHA 0.8~2.0GeVEWRE], () =017)BIKD, ZGFIJY) =0(27)
HIKD; RGN FEMBURESHE .

® SE[BHEIEV AT,
v I(JP) = 0(17)BIKD,/K* D, /K*D;fAE 2GS BT E1.01 GeVETH ISR S HE

=ar W AN

v I(JP) = 027)BIKD;/K*Dy /K" D385 RGBT {E 91.41 GeVRT L IR E R EB7S 7

=0 a4 ARY
TABLE III: The obtained loosely bound state solutions for the cou-

pled KD, /K" D, /K" D] system with 1(J") = 0(17). The P arc proba-
bilities of various components (in units of %).

TABLE IV: The obtained loosely bound state solutions for the cou-
pled KD} /K" D, /K* D system with I(J*) = 0(2"). The P are proba-
bilities of various components (in units of %).

A (GeV) E (MeV) rems (fm) P(KD\/K*D,/K"D5) A (GeV) EMeV) rems (fm) P(KD;/K*Dy /K" D3)
1.01 -0.83 4.64 96.60/3.32/0.08 1.41 -1.03 437 97.51/0.02/2.47
1.04 -9.52 1.66 89.37/10.39/0.24 1.45 —8.77 1.72 92.24/0.03/7.73
1.06 -20.34 1.16 84.94/14.73/0.33 1.48 —20.10 1.15 §7.78/0.03/12.19

I(J") = 0(17)8IKD,/K*D,/K*D;BBERGEMI(J") = 0(27)MKD3/K*D,/K*D;IBE RS
7= A BERIT s 7 FRSIRIE S
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RGHMIREBSEKNTFRSHE(R)ENFERN S FSiEixE

¢ R-FHRITORENST AR EBNMEZBESKNT TMESRNTFHREN TR AR
S-EBFAFS. BEITEZ+EE, LW ELMT—RIIBHKODOMKODOEFZFI
k%, Eit, KOYDOFMKWDWRGZRMARR-FRI FELBENESRSHIEETA.

CLEO LHCb
PRD 68, 032002 PRL 125, 242001
D#(2460) » D:*n®  |TZ4(2900) » DK™

D*K9F7& D K5 F7&

BaBar LHCh LHCb $E A TR ?
PRL 90, 242001 PRL 125, 242001 . +lerL 131, 041902
a -
DI (2317) - DIn®  Tiy(2870) » D K*  Tes ' (2900) - Dim=(+)

T:,(2870) T220*)(2900)
DK 5 F7s D*K*NF& D*K* 5 F7&

2003 2020 2022 Year
o I FRKWDWFKOWDO - FRZEFEWITIEIEE 2, ERXETIERZRTREY
Mo ILFERIEFHFESNARRA, BEENNFAREEEZXEZN, ANEEE~E
SSRGS ATULTERN .
EEBEEYN, ERFEFXHRIZEPEITE,. BIFE. KENFXREEEA,
ARGHMRBESEKNTTFHSHE (R) RNMFEBRNR-FAPFSRENSRS
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— 3 —
SEKITFSSHE (R) RIrFRERY

%-ﬁﬁﬁ%lb\%iléﬁlb\

Jia-Ning Cui and Fu-Lai Wang, arXiv:2606.13088



A (GeV) E (MeV) rgys (fm) PCS, /Dy )\
_ 214 -047 498 100.00/0(0)
K*D [0(1%)]
232 -189 312 100.00/0(0)
250 392 226 100.00/0(0)

A (GeV) E (MeV) rrus (fm)

PUS/ D0\

_ 0.86 -0.49 4.79 99.56/0.44
K*D* [0(0%)]

0.94 -8.33 1.58 99.24/0.76

1.01 -24.21 1.01 99.23/0.77

A (GeV) E (MeV) rys (fm)  PCS,/°D,/°Dy)

1.08 -0.60 4.63
1.18 -8.09 1.62
1.28 =24.75 1.01

99.27/0.73/0(0)
98.59/1.41/0(0)
98.41/1.59/0(0)

K*D* [0(1%)]

A (GeV) E (MeV) rrus (fm) PCS2/'D2/*D2/°Dy)

204  -054 499  98.03/0.13/0(0)/1.84
227 -281 278  96.22/0.24/0(0)/3.54
250  —6.86 1.91  94.67/0.31/0(0)/5.02

K*D* [0(2%)]

A (GeV) E (MeV) rrys (fm) PCSy/'Dy/*Dy/°Dy)

_ 214 -045 481  99.71/0.04/0(0)/0.25
K*D* [1(2)]

222 -626 1.63  99.43/0.08/0(0)/0.49

229  —1735 100  99.38/0.09/0(0)/0.53

K®DO RGRIRE MR

/ KD/K*D* coupled system with I(J7) = 0(0*) \

(x (GeV)  E(MeV)  rpys (fm) P(KD/K*D*) \
1.19 -0.91 4.58 95.58/4.42
1.22 -12.09 1.47 82.44/17.56
1.24 -27.56 0.97 72.96/27.04

KD*/K*D/K*D* coupled system with I(JF) = 0(1*)

A (GeV) E (MeV) rrvs (fm) P(KD*[K*D/K*D")
1.26 -1.28 4.19 95.60/0.22/4.18
1.29 -8.06 1.82 $4.30/0.89/14.81
1.32 -25.21 0.98 64.41/3.54/32.05

KD /K*D/K"D" coupled system with 1(J*) = 1(1*)

A (GeV) E (MeV) rams (fm) P(KD*/K*D/K*D*)
1.77 -1.71 3.50 89.06/6.89/4.05
1.79 -8.38 1.60 77.96/13.88/8.16
I -19.09 1.03 69.60/19.12/L128

4 K*D/K*D" coupled system with I(J¥) = 0(1*) N\

A (GeV) E (MeV) rrms (fm) P(K*D/K*D")
1.04 -0.70 443 95.25/4.75
1.08 -6.74 1.67 84.42/15.58

\\ .12 -19.61 1.01 73.46/26.54 _J

4 K*DJ/K*D* coupled system with I(J”) = 1(17) -\

A (GeV) E (MeV) rrvs (fm) P(K*D/K*D")
2.30 -0.36 5.07 97.52/2.48
2.35 -491 1.81 91.94/8.06

\_2.40 -14.67 1.04 86.84/13.16 /

® ESIEMNFHEILNF/RETS
Rz PEE Z X EEZ/NER:

v AMUEE T E REEFHIRSI
HEEA,

v mHEEER T ERESTHRA
FAENMERETS.

o UTHIENES E’\]K(*)E(*)
1B NS ERIEEESH
HISLIGA5R -

I(JP) = 0(0") s KD/K*D* A %%,
I(JP)=0(1") Wy KD*/K*D/K*D* $8A %%,
I(JP)=1(1") W KD*/K*D/K*D* 8a%%,

BRE,

I(JP

I(JP

0(0%) g1 K*D* 7,
0(1%) 3 K*D* 7,

(J7) =
(J7) =
I(J?)=0(1")®w K*D/K*D*
(J7)
(J7)
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s §

F[(JP) = 00K D* Sy FSHIER TEINX,(2900)BIR &M

\1
v/

2905 : 4.80
\
2802t ! 3.98
: ~
> 2879+ : {3.16 E
< | M = 2874 MeV =
= —_
H
! 2866 234 E
28531 1 (A) 1.52
2840 | Frys™ 02 m T 0.70
0.86 0.91 0.96 1.01 1.06 1.11

A (GeV)
FIG. 2: Cutoff A dependence of the mass M for the K*D* bound

state with 1(J¥) = 0(0%). The central value of mass of the X,(2900)
is reproduced at A = 1.03 GeV.
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KD R HyREE

A (GeV) E (MeV) rpus (fm) P(lé’m\
é{ o0")] 224 -078 490 100.00 \
237 229 3.45 100.00
250 -4.34 2.61 100.00
A (GeV) E (MeV) rgys (fm) PGS, D))
KD* [0(1)] 2.20 -0.78 4.88 100.00/0(0) / KD/K*D* coupled system with /(J*) = 0(0* )\
235 265 3.22 100.00/0(0)
250  -528 237 100.00/0(0) /\(C’CV) £McY) rrvs (fm) BEDI D) \
A (GoV) E(MY) o () PCS. 7Dy 1.26 -1.01 4.60 98.61/1.39
ooy 12 08 510 100.0000) 1.34 -12.94 1.62 94.51/5.49
k 179 005 152 lm_ow 1.42 -40.40 1.01 89.38/10.62
205 266 100 e KD*/K*D/K*D* coupled system with I(J”) = 0(1*)
A (GeV) E (MeV) rpys (fm) P('S4/°Dy) ) R I
K0 1000 065 279 95.91/4.09 A (GeV) E (MeV) rruvs (fm) P(KD*/K*D|K*D*)
972 164 85.68/14.32 1.10 -0.68 5.03 96.92/1.96/1.12
1.66  -3424  1.00 76.89/23.11 1.17 -11.81 1.63 86.86/8.44/4.70
A (GeV) E (MeV) reas (f)  PCS, /D, /5Dy) 1.24 -36.84 0.99 76.37/15.23/8.40
K*D* [0(1%)] -0.63 4.78 97.60/2.40/0(0) K*D/K*D* coupled system with I1(J*) = 0(1%)
-1020 159 92.39/7.61/0(0)
1.67 -3254  1.00 88.54/11.46/0(0) A (GeV) E (MeV) rrms (fm) P(K*D/K*D")
A (GeV) E MeV) reas (Em) PCS,/'Dy /"Dy Dy) 1.10 -0.46 5.06 98.70/1.30
koo M0 05T 476 98.50/0.24/0(0)/1.26 1.20 -9.24 1.60 94.50/5.50
21105 149 96.10/0.64/0(0)/3.26 30 -28.93 1.01 90.52/9.48
123 23133 1.00  94.69/0.87/0(0)/4.44
A (GeV) E (MeV) rpys (fm) P('S4/°Dy)
U 1.86  -0.41 5.02 99.86/0.14
215  -6.84 1.67 99.64/0.36
243 -21.31 1.00 99.50/0.50

=

® IESIERNIFIEE T RiEh
P EREREFEBIRS] T,

PAR T L ISR 7S B F RY AR
%P

o UTTEREREMKODO)
gi% ll_.\1 %%{E{ﬁcl__
I(JP) = 0(0%) 8 KD/ K*D* $8&%%
I(JP) = 0(1%) 9§ KD*/K*D/K*D* 28 &%
I(JP) =0(1") W K*D/K*D* 8AE%
I(JP)=0(0") M K*D* &
1(0%) g K*D* &
0(0%) 8 K*D* 2
0(2%) 9 K*D* 2
1(0") 49 K*D* 2

I(J?P
JP
JP

I
I

(J7) =
(J7) =
(J7)
I(JF)
(J7)
(J7)
(J")
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2904 : 15.00
I
I
2900 | ; 4.20
i
| -
EQS% r : 3.40 E
I o
g | 5
= 2892 M = 2892 MeV' " 260 E
Tens™) :
2888 | ! 1.80
I
=1.30 fm
2884 : "Rys” 1 -1 1.00
1.86 1.97 2.08 219 2.30 2.41
A (GeV)

FIG. 3: Cutoff A dependence of the mass M for the I(J*) = 1(0%)
K*D* bound state. The central value of mass of the T'ﬂ‘f;](++)(2900) i8
reproduced at A = 2.27 GeV.

'K<*>D<*>ﬁ%?‘<l1%TEI 20(++)2900).

2363 | - 4.75
:
2351 : 13.95
: -
1
%2339 : 3.15 g
: ; -
S 2327 ; 235 B
M = 2318 MeV
2315} z 1.55
2303 i i 5 i--" 0.75
1.26 1.30 1.34 1.38 1.42 1.46
A (GeV)

FIG. 4: Cutoff A dependence of the mass M for the I(JF) =
0(0") KD/K* D" coupled system. The central value of mass of the
D?,(2317) 1s reproduced at A = 1.43 GeV.

EEBE
RLEHD

BN G, EEYIERERE
50(2317) 0 D, (2460)HIRE

50(2317)$HD51(2460)

7
L T T
236 [ M[A] i DK 6
' >I(J")—0(0"
| W
234} <) 4s
= L D2 1. =
< . M=2.317 GeV ol 4 &
= 232 | o TTERREY N ! 1.%
L . : ] 3 E
L] ]
23 | . . : 2
228 L Fevr ngainl T . ey !
1 RMsl 1 1 : koSI=0,9fl fml ] 0

1.8 2 22 24 26 28
A (GeV)

FIG. 1: The cutoff A dependence of the bound solutions (mass M

and root-mean-square radius rgys) for the DK system with 1(J) =
0(0%).

R. Chen and Q. Huang, arXiv:2208.10196

M = 2460 MeV

2504 '; 15.00
I
|
2490 : 14.14
] ot
, .
2476 ' 3.28
s <! | %
e : =
= 2462 | 1242 B
]
I
I
I
I
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FIG. 5: Cutoff A dependence of the mass M for the I(J*) = 0(1%)
KD®[K=DJ/K*D* coupled system. The central value of mass of the
D,,(2460) is reproduced at A = 1.26 GeV.
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FIAD,1(2460) - D3y (2317)y#E#i D5 (2317)F1D, (2460)HIABRLEH

Hadron Conventional
molecule meson

FIG. 10: Numerical results for the radiative decay width of the

D,;(2460) — D7,(2317)y in keV, obtained in the hadron molecule

picture and the conventional meson picture.
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Dy (2460) — DZo(2317)y TTIMEAX 5 DZo(2317) # Dy, (2460) MEBLHIEZHIE. B,
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