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1 S5

In 2015, the LHCb collaboration observed the

P.(4380) and P.(4450) in the J/v¢p mass spectrum
in the A} — J/¢ K p decays. The preferred spin-
A

parity assignments are J* = 5 and g+, respectively.

In 2019, the LHCD collaboration studied the A) —

J/Ww K~ p decays, and observed the P.(4312) in the
J/1¥p mass spectrum. And confirmed the P.(4450),

which consists of two narrow peaks P.(4440) and
P,(4457).



In 2021, the LHCb collaboration reported an evidence
for the P.;(4459) with the strangeness S = —1 in the

J /1A mass spectrum in the =, — J/¢¥ K~ A decays.

In 2022, the LHCb collaboration observed an evi-
dence for the P.(4337) in the J/vyp and J/¢p systems

in the BY — J/vypp decays.

In 2023, the LHCb collaboration observed an evi-
dence for the P.4(4338) in the J/¢A mass spectrum

in the B~ = J /1 Ap decays. The favored spin-parity
is J& =

l\DIH
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RFRELBYETR, AERARFZKEG
M, TLAIELESGTF,
BIFIR : RFAETHEBIST

J(z) = e%%u; (2)Cyaui(@y ysdi(z) . (1)
The J(x) has the spin-parity J&' = ;, then the

i75J (x) would have the spin-parity J” =1, as mul-
tiplying i-; changes the parity of the J(z).



HoR SHABRERK, AT RRI,

[Mi(p) = i/d%eip'x(()\T

{J£(2)J2(0)}10), (2)

where we add the subscripts
and negative parity, respective

- to denote the positive
ly, J_ = 1y5J,.

We decompose the correlation functions I1.(p),

[Ti(p) =#I1i(p°)

+ Ty (p?) (3)

according to Lorentz covariance, because
[1_(p) = =¥l (D)5 - (4)



The currents J, couple to both the positive- and
negative-parity baryons,

(0| J+| BZ)(BF[J4|0) = —5{0|J-| BX){B*|J_-|0)7s,

where the B~ denote the positive and negative parity
baryons, respectively.

<O“]i<0)‘Bi<p>> — )‘iUi(pa S) )
(0[J£(0)|B™(p)) = AxivsU™(p, s) (5)
ERRAREYET, TARELARSS R,



Then

i) = R P 6
If we take p = 0, then
hmitﬁolmm(j:o tie) _ Ll LS (po — M) +
)\2_%2— 15(p0 —M_)+--- = Alp) + Blpo) +-- -,
where
Alpr) = 5 [N3( — M)+ X2(py — M)
B(p) = 5 [N(po — M.) = X000 — M)] (D



A(poy) + B(po) (A(py) — B(poy)) contains contributions
from the positive parity (negative parity) states only.

/A@ dpo [A(po) £ B(po)] exp {_ ;_%2 } _
/A\/% dpo [péCD(pO) T ,Ogcp(Po)} exp {_5_%2} |

/Aﬁo dpo [A(po) £ B(po)] pa exp {_ b ] -

. 2
p
/A dpy [ngDQ?O) T /05()1)(190)] pg exp {_T_UQ} .




FHVeRE LR F ¥ FFRAERITE ¥, [Eur. Phys. J. C76 (2016)
70], BRAFAESEASHEHRET,

Setting I1(p*) = II_(p), we obtain the spectral densities through the
dispersion relation,

ImII(s)

T

= ¢ [)\2_5 (5 - ME) + )\35 (S = Mi)]
+ [M_X26 (s — M2) — M6 (s — M3)]
= Pou(s) + pils), (8)

where the subscript A denotes the hadron side.




Then we introduce the weight function exp (—%) to obtain the QCD
sum rules at the hadron side,

M?2 *0 S
2 1 0
2M= )% exp (—T—;E) = /A2 ds [Vspy(s) £ pp(s)] exp (_ﬁ) .

437312 ds 1/T2 [\[PQCD< ) + P%CD(S)] eXp (—%)
f4mg ds {\/gpQCD<S) + IOOQCD(Sﬂ eXp (—%)




s Fre 4R (KL R E)AS K] (1),

[1(p?) = i/d4xeip'x<O]T{J(:E)J(O)}\O), (10)
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3 QCDK Fomn b S $hH X B

The correlation functions I1(p?) do not depend on the energy scale i,
that 1s

d o

EDO>FFRFIRB KL, 1B N AE TRIE R R 5T 3K N 7R F A
— _ ImlI(s)
*ZR’ pQCD(SML) — T ’
da [* . pacp(s; k)
d,LL Amd) (1) S _p2

s 0, (12)

due to the following two reasons inherited from the QCD sum rules:

o RPLIEIEF S, FAEEDHRRAFUAREELDERR, =
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&y, RF-H IR RE—DRIL,
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5K, TLAPAEMIEQCD# R A AT TR,



We perform the Borel transformation with respect to the variable P? =
—p? and obtain

S0 S0
/ 7.Pecn(s, 1) >/ .Pacn(s, 1) oxp (_i>, (13)
4 4

myw ST D’ (1) T

The integrals are sensitive to the heavy quark masses m.

EERATMEBHRK, HERETODRKR, TUAI LN KX
Ja Amg () — sy F2QCD# % B pocp(s, p) B9 1K, Z ALK 5| =
RRE OB, F BN ~EBT BB R BRI, A
HEY IR . A ES IR m B, TRARLLRKRIET
FRERK,
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st T B 4R (T 25 B SR E) 9 () A e A 89 QCD K o
MU, KVNXDETEEE, RAEEITDR

= M)Z(/Y/Z/P — (2M)? — kM,  (14)

the x 1s the number of the s-quark.

FKIVTERFARD @SR QEIQCDRK Fa 3 Y
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S8 Mo R—EE, IAALEZEMR, fdxssK
BLAE B FHIRSIR IR BLITTH, RNAEREFHEXKEEFTT
RBRIFIRSEIE, FERTEREASRRIIR
ARBTARAEE (40 — 60)%.



The vacuum condensates are taken to be the standard values (Gq) =
—(0.24 + 0.01GeV)3, (55) = (0.8 + 0.1)(qq), (Ggs0Gq) = md(qq),
(39s0Gs) = m3(ss), m§ = (0.8 & 0.1) GeV?, (255) = (0.33GeV)? at
the energy scale y = 1 GeV.

H-E IR A REARBISH 1K ;
3 . [ (1GeV) | 552y
qq — 49 1GeV )
) = acon (< T
. . [0 (1GeV) | 32y
5SS = (55)(1GeV :
a0 = cen =)
", (1G6V) | 557
(19.0Ga) () = (agoGa)aGev) | =TT

[ (1GeV) | 325
as(p)

(59s0Gs) () = (5gs0Gs)(1GeV) , (15)




We take the MS masses m.(m.) = (1.275%0.025) GeV,
my(my) = (4.18 + 0.03) GeV and m (1 = 2 GeV) = (0.095 =+ 0.005) GeV

from the Particle Data Group, and take into account the energy-scale

dependence of the M S masses from the renormalization group equa-
tion,

(1) ]

mq(p) = mo(mg) [&SWQ)

mln) = m(2GeV) | S

as(2GeV
1 bilogt bl(log”t —logt — 1) + byby
s = — |l ==— . (16
(k) bot[ AT bt (16)
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e Int. J. Mod. Phys. A35 (2020) 2050003

lqd'l[d" e (St, Su, Jru, J) JT | Currents
[ud][uc]e (0, 0,0, 5) 5 | 2@
wlude©,1,1,5) || 2
jualfddle+ 2udude (1,0,1, 1| ™| ()
uulddle + 2udude (11,0, 1| | J(a)
[ud][ucle (0, 1, 1, 5) s | Ju@)
[uu][dc]e + 2[ud][udc 1,0,1,3) | 5~ | Ji(x)
luu){dc]e + 2[ud][ucle (1, 1,2, 3) | 5~ J3(z)
uu][de)e + 2[ud][udc 1,1,2,3) | 3| Ji(x)
[uu][dc]e + 2[ud][uclec 1,1,2,2) | 3~ | JL ()
[ud][ucle (0, 1,1, 2) 2" J5, ()

The S, and Sy denote the spins of the light and heavy diquarks respec-

tively, fL =35+ SH, J=J 1o+ J_é, the .J; is the angular momentum
of the c-quark.
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tla _ijk Imn

= gWlgW%¢ u]T(:E)C'”yg)dk(:E) ul (2)Cyscn(x) CEL (x),
tla _ijk lmnu?<x)0,y5dk(x> u%

[ (2) e () () Csen(2) + 207 (2) e ()i (2) Csen(2)] 1570
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e Int. J. Mod. Phys. A35 (2020) 2050003

T?GeV?) | /30(GeV) | u(GeV) pole D13
JUz) [31-35[496+£010] 23 |(41-62%| <1%
J%(x) [3.2—-3.6[510+£0.10] 26 |(42-63)%| <1%
J(x) [32—-36]511+£0.10] 2.6 |(42-63)% | < 1%
JHz) [29-33[500£010] 24 |(40—-64)%| <1%
Ju(x) [31—-35[5.03+£010] 24 [(42-63)%| <1%
Ji(z) [33—-37|511+£0.10] 26 [(40-61)%|< 1%
Ji(r) |34—-38[526+£0.10] 28 |(42-62)%|<1%
Ji(x) [33-37|517+£0.10] 27 [(41-61)%]|<1%
Ji(x)]32—-36[503+010] 24 |(40—-61)%|<1%
Ji,(x)]31—35[503+010] 24 |(42-63)%| <1%

P SRBABR AT TTAR (40 — 60) %0



e Int. J. Mod. Phys. A35 (2020) 2050003

lqd'l¢"cle (St, Su, Jrm, J) M(GeV) [ A(1073GeV®) | Assignments | Currents
[ud][uc]é (0, 0, 0, 3) 4.31+0.11] 1.40£0.23 ? P.(4312) J(
[ud][uc]é (0, 1, 1, %) 4.4540.11| 3.0240.48 | ? P.(4440/4457) | J%(z
[uu)[dc]é + 2[ud][uc]ec (1, 0,1, 3) | 4.46 £0.11 | 4.324+0.71 | ? P.(4440/4457) | J3(
[uu)[de]e + 2[ud][uc]e (1, 1, 0, %) 4344014 | 3234+0.61 |?P.(4312/4337)| J¥
ud][uc)e (0, 1, 1, 2) 4.3940.11| 1.4440.23 ? P.(4440) Ji(
[uu][de)e + 2[ud][uc)e (1,0,1,3) | 447 £ 0.11 | 2.41+0.38 | ? P.(4440/4457) | JX(
[uu][de]e + 2[ud[ucle (1, 1, 2, 3) | 4.61 £0.11 | 5.13 +0.79 J3(
[uu][dc]e + 2[ud][ucle (1, 1,2, 2) | 4.52 £ 0.11 | 4.49 £ 0.72 Ji(
[uu][de]e + 2[ud][ucle (1, 1,2, 2) | 4.39 £0.11 | 1.9440.31 ? P.(4440) S
ud)[ucle (0,1, 1, 3) 4394011 1.4440.23 ? P.(4440) J2,

We predict a pentaquark state with the mass 4.34 + 0.14 GeV and J© =

%_ before the LHCDb’s observation of the P.(4337).



e Eur. Phys. J. C86 (2026) 209

lqq]lgcle (St, Sw, JLH J) M(GeV) | A(1073GeV®) | Assignments
[ud][uc]e (0, 0, 0, %) 431 +£0.11] 1.40+0.23 ? P.(4312)
[ud][uc]e (0, 1, 1, 2) 4.4540.11| 3.0240.48 | ? P.(4440/4457)
[wu][de]e — [ud][uc)e (1, 1,0, 3) |4.20 £0.11 | 2.24 & 0.40
[wa][dd)e — [ud)[ude (1,0, 1, 1) | 425+ 0.11 | 2.78 £ 0.47
[ud][ucle (0, 1, 1, 2) 4.4540.11| 1.7040.27 | ? P.(4440/4457)
luu)dc]e — [ud][ucle (1,0,1,2) [4.34+0.11| 1.834+0.30 |? P.(4312/4337)
[uu][de]e — [ud][uce (1, 1,2, 3)3 | 4.35+£0.11 | 3.10£0.51 | ? P.(4337/4380)
luu][dc]e — [ud]|uc]e (1, 1, 2 %)4 434+£0.11] 3.07£0.51 |7 P.(4312/4337)
[ud][uc)c (0,1, 1, 2) 4.45+0.11| 1.70+0.27 | ? P.(4440/4457)
luu][dc]e — [ud]uc)e (1, 1,2, 2) | 4.38+0.11 | 1.76 £ 0.29 ? P.(4380)

The states have definite Isospin [ =

2 and decay potentially to .J/¢p.




e Eur. Phys. J. C86 (2026) 472

lqqllqc]e (SL, SH, JLH, J) M(GeV) | A(1073GeV?®) | Assignments
[ud][sc]é (0, 0, 0, L) 4.47+0.11] 1.86+0.30 | ? P.,(4459)
[ud][sc|é (0, 1, 1, % 4.5140.10 | 3.4340.55
[us][dc]e — [ds][uc]e (1, 1 0,2) |4.33+£0.11| 2.344+0.42 | ? P, (4338)
[us][dc]e — [ds][uc]e (1, 0, 0, % 437+0.11| 2.81+0.47 | 7?7 P.,(4338)
[ud][sc]é (0, 1, 1, ) 4.51+£0.11 | 1.8740.30
[us][dc]é — [ds][uc]é (0,1, 1,2) |4.46£0.10| 1.76 £0.28 | ? P,,(4459)
[us][dc]é — [ds][uc]é (1, 0, 1, 3) 4.4240.10 | 1.6840.27 | 7?7 P.,(4459)
[us][dc]é — [ds][uc]é (1, 1, 2, §2)4 4.47+0.10| 3.054+0.49 | ? P.,(4459)
[us][dc]e — [ds][uc]e (1, 1, 2, %)5 4.4740.10| 3.044£0.50 | ? P.,(4459)
ud][sclc (0,1, 1, 2) 4.51£0.10 | 1.8740.30
[us|[dc]e — [ds][uc]é (1,1,2,2) | 4.51 £0.10 | 1.814+0.28

The states have definite Isospin I = 0 and decay potentially to J /9 A.




e Nucl. Phys. B1027 (2026) 117456

[qq]lqc)e (St, Sw, Jrm, J) M(GeV) | A(1073GeV?)
[gs][sc]e (0, 0,0, %) 4.61 £0.11 | 2.3240.36
(gs][sc]e (0,1, 1, 3) 4.71£0.10 | 4.60 4 0.71

[ss]lgc)e — [sql[scle (1, 1,0, 3) |4.49+£0.12 | 3.77 £ 0.66
[ss][qc]e — [sq][sc]e (1,10, 0,7) |4.48£0.11| 4.00 £ 0.66
[ss][qcle (1,1, 0, 2) 4.65+0.11] 5.94 4 1.00
[ss][qc]e (1, 0, 0, %) 461 +£0.11| 5.71£0.90
(gs][sd)c (0,1, 1, 3) 4.70+0.10 | 2.54+0.39
[ss][gc]e — [sq][sc)e (1,0,1,2) [4.51+0.10 | 2.33+£0.37
[ss][gc)e — [sql[scle (1, 1,2, 2)3 | 4.56 £0.10 | 4.24 +0.67
[ss][qc]e — [sq][sc]e (1, ;, 2, %)y | 4.56 £0.11| 4.25 %+ 0.69
ss][qcle (1,0, 1, 3 4.61+£0.11] 3.1040.48
[ss][qc)e (1, 1, 2, 32)6 4.66 £0.11 | 5.74 4 0.89
[ss]lgc)e (1, 1,2, 2)y 4.66 4+ 0.11| 5.7540.90
(gs][sc]e (0,1, 1, 2) 4.70 £0.10 | 2.5440.38
[ss][gc]e — [sq][sc]e (1,0,1,2) [4.54£0.10 | 2.40 £0.38
[ss]lgc)c — [sq][scle (1,1,2,2) [4.60£0.11 | 2.49 £0.39
(gs][sde (1,0,1, 2) 4.69+£0.10 | 2.5440.38
[ss]lgcle (1,1, 2, 2) 4.66 £0.11 | 3.1240.48

The states have definite Isospin [ = % and decay potentially to J/=.




e Front. Phys. 22 (2027) 016201

lqqllqcle (St, Su, Jrm, J) M(GeV) | A(1073GeV?)
[sul[uc]e (0, 0, 0, 3) 448 +£0.10| 1.93+0.31
[sul[ucle (0, 1,1, 5) 459 £0.10 | 3.7240.58
[uu][sc]e — [us][ucle (1, 1,0, 3) |4.35+0.11| 2.95=+0.53
[uul[scle — [us][ude (1, 0,0, 3) [4.35+0.11| 3.19 & 0.54
[uu][scle (1, 1,0, 3) 4.50 £0.12 | 4.66 & 0.82
[uul[sc]e (1, 0, 0, ; 447+0.11| 4.57+£0.75
[su][uc]é (0,1, 1, 2 4.58 £0.10 | 2.06 +0.33
[uu][sc]é — [us][uc]e (1,20, 1,3) [4.38+0.10| 1.85+0.31
[uu][scle — [us][ucle (1, 1, 2, 2); | 4.47 £ 0.11 | 3.74 £ 0.60
[uul[scle — [us][ude (1, 1,2, 5)s | 4.47 £0.11 | 3.73£0.61
[uu][scle (1,0, 1, 2) 4.48 £0.10| 2.56 +0.41
luu][scle (1, 1, 2, 2)g 4.5240.10 | 4.58 +0.73
lwu][scle (1, 1, 2, 2)7 451 4+0.11| 4.56 4 0.74
[su][uc]é (0, 1, 1, 2) 4.57+0.11| 2.05+0.32
[uu][sc]e — [us][uc]e (1,20, 1,2) [4.45+£0.10] 2.1240.34
[uu][scle — [us][ucle (1, 1, 2,3) |4.51+£0.11| 2.20 £0.35
[sul[ucle (1,0, 1, 2) 4.56 +0.11| 2.06 £+ 0.32
luu][scle (1, 1, 2, 2) 4524 0.11| 2.52 4 0.40

The states have definite Isospin / = 1 and decay potentially to .J /..




e arXiv: 2606.28095 [hep-ph]

lqqllqcle (St, Su, Jrm, J) M(GeV) | A(1073GeV?®) | Old calculations

[ss]lgc)e + 2[sq][sc)e (1, 1,0, 3) [4.71£0.12| 6.28 &+ 1.07 4.58 +£0.14
[ss]lgc]e + 2[sq][s)e (1,0,0,3) [4.80+£0.10| 7.63+1.15 | 4.60+0.11
[ss][gc]e + 2[sq][sc|e (1,0, 1, 5) [4.77£0.10 | 3.99+059 | 4.60+0.11
[ss]lgc)e + 2[sq][sc)e (1, 1,2, 2), | 4.87 £0.10 | 7.86 £ 1.14 4.62+£0.11
[ss]lgc)e + 2[sq][sc]e (1, 1,2, 2)3 | 4.78 £0.10 | 6.88 £ 1.04 4.61 £0.12
ss][qc]e + 2[sq][sc]e (1,0, 1, 2) [4.75£0.10 | 3.86 & 0.57

[ss]lgc)e + 2[sq][sc)e (1, 1,2, 2) [4.81£0.10 | 3.91+0.57

The states have definite Isospin [ = % and decay potentially to J/¢)=".




e arX1v:2607.17492 [hep-ph]

[qq][qc)e (St, Su. Jrm, J) M(GeV) | A(1073GeV®)
[uu][scJc + 2[us][ucjé (1, 1,0, 1) |4.53 £0.12 | 4.54 & 0.82
[uu][sc]e + 2[us][uc]e (1, 0,0, 3) |4.63+0.10| 5.81+0.91
[uu][sc]e + 2[us][ucle (1,0, 1, 3) [4.64 £0.11| 3.24 +0.50
luu][sclc + 2[us][ucle (1, 1, 2, 3), | 4.74 £ 0.10 | 6.54 £0.97
luu][scle + 2[us][ucle (1,1, 2, 5)3 | 4.65 £0.11 | 5.48 £+ 0.86
[uul[scle + 2[us][ucle (1,0, 1, 2) | 4.63+0.10| 3.20 + 0.49
[uu][scle + 2[us][ucle (1, 1,2, 2) [4.63+£0.10] 2.89 £ 0.44

The states have definite Isospin / = 1 and decay potentially to J /%"



e arX1v:2607.09430 [hep-ph]

[qq][qcle (S, S, Jrm, J) | M(GeV) | A(1073GeVY)
ss][sc]le (1,1,0,3)  [4.904+0.11| 8.60 £ 1.38
[ss][sc]e (1,0,0,5) |4.97+£0.10] 9.91+1.43
[s5] (1,0,1,3)  [4.90+£0.10| 4.8340.70
1,1,2,5) [5.00£0.10| 9.714+1.37
1, 1,2, 9); 492 +0.11| 857+ 1.26
[ss][sc]e (1, 0,1, 2 4.87+0.11| 4.61 £ 0.68
ss][scle (1,1,2,2)  [4.984+0.10] 5.12£0.72

The states have definite Isospin I = 0 and decay potentially to .J /().
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HAB TR

T (@) = %J”(x)ﬁc* <x>—\/§JD<x>JEc**<x>,
IPH@) = 377 @I @)+ 2= @I @),
i) = %JD‘)(@JE?(@\/gJDWE?*(:c),
Jgf?(@ = %JDO(Q;)JE?(:C)+%JD‘(:U>J§?*(:E>,

Jp(@) = %Jﬁ*“(@ﬁ <x>—\/§J£*<x>ﬁ*<x>,

o) = = \/gJ,?*“(M* <x>+%J5"‘<x>ﬁ*<x>,

D) = eI @) (@) - \/§J£*<x>JE?**<x> (o),

o (@) = \/gJ,?*“(waﬁ*(x) + %Jf*mffﬁ**(x) + (e v),

(19)

(20)



e Sci.China Phys.Mech.Astron. 65 (2022) 291011; Int. J. Mod. Phys.

A37(2022) 2250189; Chin. Phys. C47 (2023) 013109

IJP | T%(GeV?) | /50(GeV) | u(GeV) PC

DY, |33 |32-38|500+£0.10| 22 |(42-60)%
DY, |37 | 28—34|498+£0.10| 22 |(44-65%
DY |32 | 33-39 [506+0.10| 23 |(42-60)%
DYy |33 1 29-35 |503+0.10] 24 |(44-64)%
DS, | 327 33-39[512+£010| 25 |(42—60)%
D*S, | 337 130—-36|510+£010] 25 |(41-61)%
Dy |52 132-38|5.08+010 25 |(43-60)%
DS |85 | 30-36 5244010 28 |(42-61)%

DE, | 04 | 34—4.0 |512+£0.10| 2.2 |(41—58)%

DE, |13 | 32-38 (5144010 23 |(43-61)%
DE} |03 | 34—-40 |515+010| 23 |(43-60)%
D=: | 127 | 33-39 |522+0.10| 24 |(44-62)%




e Sci.China Phys.Mech.Astron. 65 (2022) 291011; Int. J. Mod. Phys.

A37(2022) 2250189; Chin. Phys. C47 (2023) 013109

IJP | T%(GeV?) | /50(GeV) | u(GeV) PC

D*=El |02 | 35—4.1 |526+0.10| 25 |(42—59)%
D2/ | 127 | 34—4.0 |531+0.10| 2.6 |(43—60)%
D*=r |02 | 3.6—4.2 |5314+0.10| 2.6 |(42—58)%

*Er |12 | 34—4.0|535+£0.10| 2.6 |(44—61)%
DE. |03 | 32-3.8 |500+0.10| 2.1 |(41—-60)%
DE. |13 | 31-3.7 |5.09+0.10| 23 |(42-61)%
DA, |32 | 32-38 |511+£0.10| 25 |(42-60)%
D,E. |32 | 32—-38 |515+£0.10| 22 |(41—59)%
DsA. |03 | 32—38 |513+£0.10| 23 |(43-61)%
D*E.| 03" | 32—38 [510+£0.10| 23 |(43—-61)%
D*E.| 13" | 33—3.9 [527+£0.10| 2.6 |(43—61)%
D*A.| 33 | 33-39(523+£0.10| 27 |(41-61)%

YE. |33 | 33-39 |528+0.10| 24 |(42—59)%

PA| 02| 32-38|514+010| 24 |(42—60)%

BRZH SR I AR 23 351 D

#X (40 — 60)%




e Sci.China Phys.Mech.Astron. 65 (2022) 291011; Int. J. Mod. Phys.

A37(2022) 2250189; Chin. Phys. C47 (2023) 013109

IJP | M(GeV) | A(1073GeV®) | Assignments | Thresholds (MeV)
DY, | 35 | 4315007 | 3.25%500 P.(4312) 4321
DY, | 327 | 4.331003 | 1.9775% 4321
DYy | 55 | 4384007 | 1.9750% P.(4380) 4385
DYy | 337 | 4417008 | 1.24%0F 4385
D*S. | 35 | 4447008 | 3.60%0%] P.(4440) 4462
D*S, | 337 | 4474009 | 2.31%03% 4462
D*%; | 55 | 4462008 | 405555 P,(4457) 4527
D*sx| 357 | 4.621000 | 2.40703 4527
DE! | 017 | 4.431057 | 3.0200% 4446
= | 147 | 4455007 | 2.5070:33 4446
D=} | 05 | 4465007 | 171505 P.,(4459) 4513
DE; | 127 | 4538007 | 156102 4513




e Sci.China Phys.Mech.Astron. 65 (2022) 291011; Int. J. Mod. Phys.

A37 (2022) 2250189; Chin. Phys. C47 (2023) 013109

IJP | M(GeV) | A(1072GeV®) | Assignments | Thresholds (MeV)
D*E, [ 03" | 457007 ] 34150% 4588
DEEL IS 46200 [ 35051, =2 4588
D*=; | 037 | 4.647007 | 4.367031 4655
D*EE | 137 | 4.67T058 | 3.25104 4655
DE. |0y | 4345007 | 1437575 | ? P(4338) 4337
DE, |13 | 44675007 |  1.37%01 4337
DA | 217 | 4467007 | 1.4710% 4151
D= | 55 | 4547007 | 1.58%0% 4437
DgA. | 087 | 4487007 | 157002 4255
D*E.| 03 | 4465007 | 1.555030 | ? P.s(4459) 4479
D*=,| 137 | 463100 | 1.69703 4479
D* A, | 437 | 4598008 | 1.67H037 4293
DiZc | 35 | 4.65%008 | 1.66507% 4580
*A | 027 | 4500007 | 1.52%0% 4398

There is no room for the P.(4337).
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