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o FHEIFRANBRIFURERFoB R 29 £ (QCDRK Fo M N 82 55T
SRR, AFHIILE, ASAHHAIIL)

T%(GeV?) | /50(GeV) | #sIR I
AN 1727 3.1 (46 — 83)% | (47 — 73)%
=(2") ] 1.9-29 3.2 (46 — 79)% | (59 — 77)%
ANAT) [ 43-53 | 65 | (46— 67)% | (58 — 72)%
=(27) | 4454 6.5 (45 — 64)% | (62 — 73)%
A(37)] 22-32 3.4 (49 —771)% | (70 — 84)%
E(: )] 24-34 3.5 (49 — 75)% | (76 — 86)%
Ap(3) | 4.7—5.7 6.7 (49 — 67)% | (69 — 80)%
Zp(27) | 5.0 — 6.0 6.8 (49 — 65)% | (75 — 83)%




o ML AR R B&# P& /.G. Wang, Eur.Phys.J.C68(2010)479]

T%(GeV?) | /30(GeV) | M(GeV) A(GeV?) M (GeV) PDG
1.7-27 | 31401 |2.26=+0.27|0.022 £ 0.008 2.28646

+
—

(1| =~

T
Cé*) 1.9-2.9 | 32+0.1 |2.4440.230.027 4 0.008 | 2.46793/2.47085

Ay(37) | 43 53] 6.54+0.1 |5.65+0.20 | 0.030 4 0.009 5.61958

=(1") | 44-54 ] 65401 |5.73+0.18 | 0.032 & 0.009 5.7945

A7) 22-32 | 34401 |2.61+0.210.035 4 0.009 2.59225

(1) ] 24-34] 35401 [2.76+0.18|0.042+0.009| 2.7920/2.7928

Ay(37) ] 47—-57] 6.7+0.1 |585+0.18|0.042 +0.012 5.91218

=(L7) ] 5.0-6.0] 68401 [6.01+0.16 | 0.051 & 0.012 ?
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1V o 7 % % 54 B8 [Z.G. Wang, Phys Lett B685(2010)59]
T?(GeV?) | /50(GeV) | M(GeV) MGeV?) | M(GeV)(experimental)

Q] 52—-6.2| 6.8+£0.1 [6.114+0.16|0.134 +0.030 6.0461

= | 49—-59 | 6.7+£0.1 |5.96+0.17|0.079 £+ 0.020 5.93502

dp | 46 —-5.6 | 6.6£0.1 |580+0.19|0.062 £ 0.018 5.8113/5.8155

Q.1 22—-32] 34+£0.1 |2.7040.20 | 0.093 4+ 0.023 2.6952

= 120-3.01] 33+£0.1 |2.564+0.22]0.055+0.016 2.5774/2.5788

Y| 1.8—2.8 | 3.24+0.1 |2.40+0.26 | 0.045+ 0.015 | 2.45397/2.4529/2.45375
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o5 RNREAREFETFTHWHRE (LIKRRITEKIE) [2.G. Wang,
Eur.Phys.J.C68(2010)459]
T*(GeV?) | \/30(GeV) | M(GeV) A(GeV?) M (GeV)(PDG)
Q] 53-63]69+0.1 [6.17+0.15]0.083 £0.018 ?
=] 50-60] 6.8+£0.1 [6.0240.17|0.049 £0.012 5.95533
Y| 46—56 ] 6.7+0.1 |5.8540.20|0.038 £0.011 5.8321/5.8351
Q] 24-34]35+01 [279+0.19]0.056 & 0.012 2.7659
=51 22-321] 34+0.1 [2.6540.20]0.033 = 0.008 2.64553/2.64632
5] 20-3.0] 3.3£0.1 [248+0.25]0.027 £ 0.008 | 2.51841/2.5175/2.51848




o "= 4 R EEFu B (GeV) (E %k 52 3t 2K 48)

[Z.G.Wang, Eur.Phys.J.A45(2010)267]

Ecc Qcc Ebb be
PDG 3.5189 ? ? ?
This work | 3.57 +0.14 | 3.71 £0.14 | 10.17 £ 0.14 | 10.32 = 0.14
3+

Z=EFEARARREETHRE(GeV) (PLER 5238 3K 38)
[Z.G.Wang, Eur.Phys.J.C68(2010)459]

—x * —% *
Reference =5 7, =5 O

PDG ? ? ? ?
This work | 3.61 £ 0.18 | 3.76 = 0.17 | 10.22 £ 0.15 | 10.38 + 0.14
LHCb #kiemzExZE =5 - AMNK aoirt m
JEZH SBemE 362140 + 0.72 £ 0.27 +
0.14MeV, SQCDHKFnmn s =, Fo =F &
o) TS BRI RE, BT LHCD 2k 38 A 5 X H
S-Sty B SRR, TS FAE2e ] —
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o XA EE T4 FE(Z.G Wang, BurPhys.J.A47(2011)81]

T?(GeV?) | /50(GeV) | M(GeV) AM(GeV?) | Roberts et al | Ebert et al
Y| 23—-33 | 3.5£0.1 |2.74+0.20|0.071 + 0.019 2.748 2.795
= 125—-35| 36+£0.1 |2.874+0.17]0.084 +0.019 2.859 2.928
Q| 27—-37 | 3.7+£0.1 |298£0.16 | 0.136 £ 0.027 2.977 3.020
dp | 49—-59 | 6.84+£0.1 |6.00+0.18|0.085 % 0.022 6.099 6.108
= 52—6.2 | 6.9+£0.1 [6.14+0.15]0.103 + 0.024 6.192 6.238
Q| 55—6.5 | 7.0+£0.1 [{6.27£0.14 | 0.173 £ 0.035 6.301 6.352




NV [OV)

RERXREETFT B EE[Z.G.Wang, Eur.Phys.J.A47(2011)81]

T%(GeV?) | /30(GeV) | M(GeV) AM(GeV?) | Roberts et al | Ebert et al
01 24—-34 | 35£0.1 | 2.74£0.20 | 0.037 £ 0.009 2.763 2.761
= 126—-36 | 3.6£0.1 |2.86+0.17]0.045 = 0.009 2.871 2.900
2] 28—-38| 3.7+£0.1 [2.984+0.16 | 0.072 £ 0.013 2.986 2.998
>, 1 50—-6.0 | 6.8£0.1 |6.00+£0.18|0.047 = 0.012 6.101 6.076
=, 93—-63 | 69+£0.1 [6.14£0.16 | 0.054 = 0.013 6.194 6.212
| 56—-6.6 | 7.0+£0.1 |6.26£0.15]0.095 + 0.019 6.304 6.330




N) [Z.G.Wang, Eur.Phys.J.A47(2011)81]

T%(GeV?) | \/50(GeV) | M(GeV) A(GeV?) | Roberts et al | Ebert et al
Eee| 3.1 —46 | 45+£0.1 | 3.77£0.18 | 0.159 £ 0.037 3.910 3.838
Qee| 34—49 | 46+0.1 | 3.91£0.14 | 0.192 £ 0.041 4.046 4.002
S | 8.8 —10.8 | 11.1 0.1 | 10.38 £ 0.15 | 0.364 + 0.088 10.493 10.632
Qpy 9.1 —11.1] 11.240.1 | 10.53 £0.15 | 0.443 £ 0.101 10.616 10.771




®5 S=ERARREETFORE@AFTFRIEETNE &= 34K
N) [Z.G.Wang, Eur.Phys.J.A47(2011)81]
T%(GeV?) | /50(GeV) | M(GeV) AM(GeV?) | Roberts et al | Ebert et al
2.l 33—-48 | 4501 | 3.77£0.17 | 0.087 £0.019 3.921 3.959
Q.1 36—-511] 46+0.1 | 3.91£0.16 | 0.105 £ 0.020 4.052 4.102
Ep | 9.0—-11.0 | 11.1 0.1 | 10.39 = 0.15 | 0.206 = 0.049 10.495 10.647
Q|93 —11.3 ] 11.24+0.1 | 10.52 = 0.15 | 0.251 £ 0.056 10.619 10.785
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5 5 :‘Fﬂ§ =FFFTIREF
1+ 3T -
o; o ZmEEFHRE (B REFSRR
2 ) [Z.G.Wang, Commun.Theor.Phys.58(2012)723]

T?(GeV?) | /50(GeV) pole M(GeV) A(GeV?)
Quee(3) | 4664 | 56402 | (41 —79)% | 4.99+0.14 | 0.20 4 0.04
Qep(L7)] 6383 | 88+0.2 | (43—-80)% | 8.23+0.13 | 0.47 + 0.10
Qep(27)] 64—84 | 88+0.2 | (43 -80)% | 8.23+0.13 | 0.26 + 0.05
Qppe(7) | 8.0—10.0 [ 12.0+0.2 | (44 — 79)% | 11.50 + 0.11 | 0.68 + 0.15
Qpe(27) | 8.0—10.0 [ 12.0+£0.2 | (45 — 80)% | 11.49 + 0.11 | 0.39 & 0.09
(27 [ 10.0 — 12.0] 15.3 £ 0.2 | (45 — 79)% | 14.83+0.10| 0.68 £ 0.16
Qece(2)| 51—71 | 58+£0.2 | (44 —80)% | 5.114+0.15 | 0.24 & 0.04
Qep(3 )| 72-92 | 9.0+0.2 | (46 —79)% | 8.36 £0.13 | 0.57 £ 0.11
Qep(27) ] 73-93 | 9.0+0.2 | (47— 79)% | 8.36+0.13 | 0.32 + 0.06
Qpe(L) | 9.5 —11.5 | 12.240.2 | (46 — 77)% | 11.62 £ 0.11 | 0.86 4 0.17
Qpe(2) | 95— 115 | 12.240.2 | (47— 78)% | 11.62 £ 0.11 | 0.49 + 0.10
Qup(37) | 11.4 — 14.0 | 15.5 + 0.2 | (48 — 80)% | 14.95 + 0.11 | 0.86 + 0.17




+ o+t
A EEETHRE (RABBEES R
) [Z.G.Wang, Commun.Theor.Phys.58(2012)723]

1
2
&

T*(GeV?) | /50(GeV) pole M(GeV) A(GeV?)
Qeee(37) | 46-64 | 54402 | (42—79)% | 4.76 +0.14 |0.20 + 0.04
Qn(L7) | 63-83 | 82402 | (42— 78)% | 7.614+0.13 |0.47 4 0.10
Qn(27) | 6484 | 82402 | (43—79)% | 7.60 +0.13 | 0.26 + 0.05
Que(17) | 8.0-10.0 | 11.040.2 | (43 — 78)% | 10.47 +0.12 | 0.68 + 0.15
Quse(37) | 80—-10.0 | 11.04+0.2 | (44 — 78)% | 10.46 4 0.12 | 0.39 + 0.09
Qun(27) [10.0 - 12.0 | 13.940.2 | (45 — 78)% | 13.40 + 0.10 | 0.66 + 0.15
Qeee(37)| 51—71 | 56+£0.2 | (44 —80)% | 4.88+£0.15 | 0.24 £ 0.04
Qen(3 )| 72—9.2 | 84+0.2 | (45— 78)% | 7.74+0.13 | 0.57 +£0.11
Qep(2)| 73-93 | 84+£0.2 | (46 —78)% | 7.73+0.13 | 0.32 +0.06
Qope(5 )| 95— 11.5 | 11.24+0.2 | (45— 75)% | 10.60 £ 0.12 | 0.84 £ 0.17
Que(27) | 9.5 —11.5 | 11.24+0.2 | (46 — 76)% | 10.59 £ 0.11 | 0.47 £ 0.10
Qoep(27) | 11.4 —14.0 | 14.1+0.2 | (46 — 78)% | 13.52 £ 0.11 | 0.82 £ 0.16




6 P-REFFFTHHRE

e BAEA 5|3 P-J%X [Z.G.Wang, Eur.Phys.J.C75(2015)359]

T*(GeV?) | /50(GeV) | M(GeV) A(GeV?)
A(2625) (JO) | 1.6 —2.0 | 3.3+0.1 | 2.62 £ 0.18 | 0.041 % 0.014
A.(2625) (J2) | 1.8 —2.2 | 33+01 |2.61£0.18|0.072 £ 0.022
=.(2815) (J1) | 1.6 —22 | 3501 |2.83+0.17 | 0.065 £ 0.022
=.(2815) (J2) | 1.8 —2.4 | 3501 |2.83+£0.17|0.113 £0.034

o BATA 5| BP-3R |, 22X B IALHCL®Y #7() s 2 [Z.G.Wang,
Eur.Phys.J.C77(2017)325]

currents | J© | M(GeV) | A(107'GeV?*) | assignments
JU L 13.05£0.11] 2.34+£050 | Q.(3050)
Jio 13 13.06+£0.11| 1.0340.23 | Q.(3066/3090)
J2 3713064010 2.47+0.47 | Q.(3066/3090)
Jw |2 [3114£010] 1.07£0.17 | Q.(3119)




o RNEA®H S| BP-IR, #AIALHCDLEY #7() & [Z.G.Wang et
al, arXiv:1706.09401 ]

M(GeV) A(GeV?) (expt) MeV)
2.7010 15 | 1.09701T x 1071 | 2695.2
2.7610 15 1 0.647009 x 1071 | 2765.9
3.021042 10.9070 18 x 1071 | ? 3000.4
3.097098 1 0.297001 x 1071 | 23090.2
3.0970 05 10.827009 x 1071 | 23090.2
3.12701210.3770:03 x 1071 | ? 3119.1
3.401019 10.91+009 » 10!
3.46751 1 0.2770:02 x 107!
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o BAEA S| B D-3
D-3% [Z.G.Wang, arXiv:1705.07745]

(L, L) [ J”
= 02 |27 M(GeV) | MGeV) |
= (0,2 2 3.091013 | 3734089 . 102 expt) (MeV)
=l 02 3 3.067011 [ 1477087 » 101 3076.94/3079.9
T 02 57 288008 [g.a7i08 < 10 3055.1
A 2 887099 9 471089 ) '
e mr= LR
= | @0 |37 3250000 142703 < 10 2856.1
= 2| 977011 1.42+0:31 —1 :
=0 (2,00 |37 3.23t010 —027 X 10
A 2 L —0.11 2.5070:20 « 101
. 2,0 |27 ]3.22010 050 X 10
A 2 1 —0.12 1.371930 101
@0 [37] 322701 038 X 10
(1) |27 3.230U 05
o @D | 2732200 1y X 10
c (1,1) S 3 23+0.10 —Lall x 10
o (1 | 37321501 = J
—0.11 153_033 X 10—1
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