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eg. J'© Configuration (H)(MeV) Mass (MeV) Eigenvector

0++ l[S[]++{ﬁE‘}t' 6518 45 6‘455 ( 058 _0.8] )
45 6487 6550 (-0.81 -0.58)

| =
1°S g++33),
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JNO Configuration (H) (MeV) Mass (MeV) Eigenvector
0++ l[S[]++{ﬁﬁ}t' ( 6518 45 ) ( 6‘455 ) ( ( 058 _0.8] ) )

118 g+ 33y, 45 6487 6550 ( —0.81 —0.58)

1 PSess, (6500 ) 6500 1

2++ lSSQ—H{ij. ( 6524 ) 6524 l

6560

- o ISEMIEIESiTE6.4GeV~6.6GeVii P
B 151§, 0 | DO R TAeye—
7 6500 (6455)- (6550)- (6524) %
= 6480 ®  (6200-6800)f H Z Tk, AEX(6500) ] fE

[y i i 2
6460 —
6440 ‘ :
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JP© Configuration (H) (MéV) Mass (MeV) " Eigenvector
0+_ 215{)*“(66)(_-(5] &) 7008 -8 6998 ( -0.63 -0.78 )
NS ks -8 7005 | 7015 (—=0.78 0.63)
2'S g 6tree £ (6954 —19 93 -8 ( 6908 ( -0.62 0.69 0.13 —-0.34)
o 2'S o33 | =19 7000 -4 33 6927 (=036 —-0.13 —0.92 0.04)
28 g 68e(er) 93 -4 7183 -12 7015 (0.18 —0.28 —0.07 -0.94)
218 e () —8 =33 -12 6930 7217 (-0.67 —0.65 0.35 0.04)
]+__ 2::Sl+_(33)(-{§1.$2} 700’9 0 7009 ( 1 0 )
Eg . (R (7006 ) 7006 1
2+_ 2552+_(§3}1'{f1 ,{:2} ( 7017 ) 7017 ].
S 282G &) 7018 -29 7028 (-0.95 0.32)
2°8 e 33)u(5) —29 6942 6932 (032 -0.95)
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JP© Configuration Mass  (T)  (VEmy (yCouly (Y55

- N N XF2S4s

07" 218 gr-(6Beier ) 7008 706 899  -540 10 A HE TR

218 g+ Gyt ) 7005 776 924 -629 3
0+ 21 Spscme 25 7000 774 919 622 -4 e

2! SGH(%)(_(ES) 7183 757 1010 522 7 ® S-SHEAMEMRITTER D,

2'S grr () 6930 761 876 642 3 ERSREAS S EI ISP S 327

i) .

1%~ 28 1@ 7009 773 925  -628 7
[t B8 e s 7006 774 920 622 2
2++ 25S2++(33)c-(¢f1 &) 70 1 8 753 932 —61 3 14

2°S 3 330(es) 6942 741 888  -633 14
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JP©) Configuration

Mass (MeV)

Ours Q.E L

iz

O+

1+

1+

25
2++

1.5 0+t=(66)c(£1.62)
2'S 0+ 3316180
218 0+ (66)c(£].62)
28 0**(33)c(£1.62)
28 0++(66)c(£&3)
28 0++(33)c(£3)
238 1+=(33)¢(£1.62)
2°S 1+-G3)0(83)
238 1++(33)c(£1.,£2)
2°S 2+=(33)c(£1.62)
2°8 3+ (33)061.69)
2’8 2++(33)c(&3)

6998
7015
6908 ( 6849 )

6927 6940
7015

7217

( 6934 ) ( 6928 )
7009
7006
7017

( 6932 ) ( 6947 )
7028

Q.F. LG, D.Y.Chen, Y.B.Dong,epjc/s10052-020-08454-1
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JEE) Configuration (H) (MeV) Mass (MeV) Eigenvector

o P (6751 —132) 6651 (-0.80 -0.60 )
3 Po--33)t1.8) -132 6827 6926 (—0.6 0.80)
3 ot @it 2 6746 88 37 6681 (082 -047 -032)

0™ 3Po-+@nene) 88 6825 18 6749 (-0.14 0.38 091)
P[]—+(j3)c_(f3) 37 18 6750 6891 (0_55 0.80 0_25)
jPr---(a@)f-(s..sg) 6733 132 -29 -16 31 6636 (0.82 -055 0.12 0.06 -0.03)
Pr—@ee | 132 6827 -14 -7 26 6750 (0.02 -024 ~0.96 -0.16 0.06 )

1= Pi—@a(a) | -29 -14 6754 -3 10 6768 (-0.01 0.05 —0.17 0.98 0.10)
P—gn(e) | =16 =7 -3 6770 -19 6904 (-0.48 ~0.69 0.19 0.02 050 )
Prghug) ~ ¥ 20 1 =3 66, LO39S (031 039 -0.02 -0.11 0.6 )
P e i 6751 —108 9 6676 (0.82 0.56 -0.05 )

1= *Prvamie s ~108 6834 -4 6769 (-0.01 -0.08 -1.00)
Prosa(s) 9 -4 6769 6908 (-0.57 0.82 -0.06)
3P s 6746 —155 -18 6630 (080 0.59 0.6 )

2= Pty ~155 6837 9 6780 (-0.01 0.12 -1.00 )
*Py-G3e(er) -18 9 678l 6955 (-0.60 0.80 0.10)
Py i s 6754 123 12 6667 (082 ~0.57 ~0.06 )

27t 3Posiaiety) 123 6841 6 6783 (0.00 0.10 -1.00 )
Py @(ar) 2 6 6783 6928 (058 0.81 0.08)

37 Prge) (6801 ) 6801 1
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e Configuration Mass (7)) (VC”“f ) (Vgﬁf) (VQ?E) (1»@‘2,?&{,'5r (VfSGE
i jpo__mgh_(g, & 6751 717 778  -686 162 1292 —431
Po-aue e 6827 741 810 —651 062 3.04 —9.11
PPo-+6he £ 6746 727 773 —691 11.59 148 —4.43
07" PPo+33.66) 6825 745 808 —653 470 -3.07 -9.21
*PorGay(e) 6750 765 769  —694 422 645 —19.35
Pi-hicen 6733 743 765  —699 173 —689 —2.30
3P1——(§3)¢.(§.,§2) 6827 741 810 —651 062 -152 -4.55
1= PGy 6754 761 771 —692 1562 -447 -28.76 o FETHKRET
'Pi—-33.(5) 6770 734 784 -679 -138 0 0 )
'Pi—t(s) 0968 714 885 578 13.51 0 0 X X
SPi+@de ) 6751 720 776 —-688 1145 0.73  -2.18
1™ 3Pivaae e 6834 732 815 —647 463 149  —4.46
Piaa(e) 6769 736 783 -680 403  3.01 -9.03
Pyt ) 6746 724 774 —690 165 132 219
27 PPr-gaee 6837 725 819 —644 064 029 438
PGy (e) 6781 720 791 —672 1438 4.05  —8.69
3Prs6hpcr ey 6754 715 779 —685 11.35 -0.14 215
27" PPriaauee) 6841 722 821 —642 457 -029 435
*Py+az. () 6783 715 794 670 3.89 -057 859
3= =p 6801 692 807 -658 13.55 -1.08 16.20

3-—(33)c(&3)
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JP© Configuration (H) (MeV) Mass (MeV) Eigenvector

- 1° Py 66). (106, £2883) 6868 —113 6788 ( —0.82 —0.58)
13PU+_(§3)C(£I®§37§2®§3) —113 6948 7028 ( _0.58 0.82 )
15D0+_(§3)c(§1¢_‘32) 7054 7054 1
1180"'+(66)C(§1®§‘2) —-24 6957 6962 ( —0.19 0.98)

O++ 13P0++(66)c(fl®§"2) 7053 7053 1
12P0++(66)C(51®_f3,_52®§3) ( 6857 136 ) ( 6758 ) ( (-0.81 0.59) )
15D0++(33),3(51,52) 7051 6l (7048 (0.88 —-0.09 047)
1> Do+ 33, (e3) 61 6968 —128 6848 (-0.25 0.76 0.6)
15D0++(66),3(£_1®$2) 6 -—128 7013 \ 7136 (041 0.64 -0.65)
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JH©) Configuration Mass ) (V= -y Yy Oy V)

13P0+_(66)(‘(£l®£3,£2®£3) 6868 732 837 ‘636 6.18 0 —2.28
0+_ 13P0+—(§3)C(&'l®£3’52®53) 6948 749 876 ‘601 —2.66 0 —473

L5 ; W 7054 809 924  -572 925 591 -43.52
1'S o+ 33)e108) 6838 769 818  -657 2414 0 0
1'S v+ (68, (e108) 6957 788 877  -603 -3755 0 0

13P0++(66)C(51®f3,52®53) 6857 745 830 '642 —202 —235 ‘235
0" PPyugi(racsereey) 6944 754 873 603 608 096 -4.79

13P0++ (66)1.,(&::[@52) 7053 775 925 ‘553 = 1543 2.49 = 12.47
£ W 7051 798 927  -577 984  -446 -35.39
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TABLE I: Configurations for the tetraquark gggg system.

JP© " Configuration Wave Function
JPC:O+Jr 1 IS 0++(66)c I,ﬁ(l)g(y\/gg |§6>C
Jﬁi =0+ 1;30#(53)( w(:)é(y\/(ll)é) 133)°
Jpc:1+_ 1S -3, ‘/’000/\’11 133)¢
JPe=p4* 1552++(33)( II’OO(}/\/ZZ |33>C

TABLE II: Configurations for the tetraquark gggg system up to the 25 -wave states. &£, &, & are the Jacobi coordinates. (€1, &) stands for a
configuration containing both &;- and &;-mode orbital excitations.

JP© " Configuration Wave Function
Jre=0* 2150*‘(66)5(&',&'2) \/;( 100)(00 100)(00) 166)°
JPE=0"" 218 b33y, \/;( YiooXo0 — 1ooXoo) 33)¢
Jre=0** 21S0**(66>E(£1£z) \/g( 100)(00 100)(00) 166)¢
JPC=0"" 218 g 33161 0 \/I(':”loo/\/oo +'»[’100X ) B?C
JPE=0"" 218 v 66, (23) ViooX5o 166)°
JPC=0% 218 horas (e WioX e 133)
JPe=1+ 2351*‘(33»(&1'52) \/7(‘/’10(%11 ‘/’100)(11) 133)
JPC=1 28 () YinoX i 133)°
Jre=1"+ 2351**(33)(-(61{2) [(wIOOXU +¢’100X11) 133)°
T2 PShemae \/7(9”10(%22 l/’100X22) 133)¢
Jre=0+r 2552**(33%(&,52) \/7(9/’100/\/22 + l/’100X22) 33)¢

JPC=2" DSy Vi 133)¢




TABLE III: Configurations for the tetraquark gggg system up to the 1P-wave states. &;,&;, &3 are the Jacobi coordinates. (1, &,) stands for a
configuration containing both &;- and &;-mode orbital excitations.

JP©  Configuration Wave Function

TFC=0"" PPy, \/g(d’on)(l LYo oY — e+ Yot — Wi 1X1|) 166)¢
TFC=07" PPy, \/g(d’on)(l L= WoioX s Yo = e + Yot — v 1X1|) 133)¢
TFC=07" 1P Po-s 6.6 \/g(’r//ml/\/l LYo o]+ G — Yoo + W 1X1|) 166)¢
TFC=07" PP a0 \/g(’rl/ow\/l L= WoroXo + e+ YA — WEioXiG + o 1X11) 133)¢
JPe=0"* 13P0*+(§3)€(§3) f(%u)ﬁ 1 l/’om/\’lo"’%l 1X11) 133)°
Jre=1-" 13P1’*(65)c(§1.§z) % ‘/’on)(lo wmo)(n ‘/’011X10+¢01OX|1) 166)

1 - 1 212\¢
JPC=17 PP 2 ‘/’011)(10 %10/\/11 YonXio + ‘/’010)(11) 133)
Jre=17" ISPI”GS)C(&) Ed’o‘ll)(zo Y 10‘/’010)(21 \/;/’01 X2 133)¢
JPC=17 1P e) YorXed 133)°
JE=17 VP () ‘/’3311)(38 166)¢
Jre=1t 13P1’*(65)c(f],£z> ‘1’011)(10 ‘#010)(” +‘/’011X10 ¢010X|1) |§6>E
JPC=17 PP 6 % 011)(10 wOlOXll +w011/\/10 010/\’11) 133)
Jre=1t 13P1*+(33)c(€3) \/g(wou)(lo l/’010X11) 133)
Jre=27" 13P2__(66)c(flv§2) \/g(‘pou/\/u l/’011/\/11) 166)°
JPC=27" PPy, \/7(%11/\/11 l/’011/\/11) 133)¢
Jre=2" 15P2”(53)c(§3) \/7 YonXar — \/7'/’010)(22 133)¢
Jre=a 13P2-+(66),(§,,£2) [( Yo +¢011X11) 166)¢
JPC=27 PP 60 [(%1%11 +¢011X11) 133)¢
T2 PPy ey YohXi 133)°

Jre=3—" 15P3”(33)5(233) Yo s |33)




TABLE IV: Configurations for the tetraquark gggg system up to the 1D-wave states.£;, &, & are the Jacobi coordinates. (£1,&;) stands for a
configuration containing both &;- and &;-mode orbital excitations. &; ® ¢; means two independent internal w,,fi,,f’_,,,f’_ (&) and L//,,fj,,fi,,,fi & j) wave
functions excited. o

JP© " Configuration Wave Function
PC_(+— 13 £1€; £1€ §1€ £83. 01 £83. 01 £2¢& Z\C
JE=0"1 PO**(66)5(61®§3£2®£3) \/»(‘/’01113/\/1 1 d’()llos/\/l() Yoy 31/\/11 Yon Ximi + Yoo Xio — Yol 31/\/11) 166)
PC_+— 13 £1€3 01 £163 01 §1€ ¢ £2¢& £2¢& 23\¢
JE=0"" 1 PO**<33)E(£|®€3£2®£3) \/i(‘/’oll DAL = Yolo X0 Yo oX T — Ve XSy + Waio X o — Yo 31/\/11) 133)
PC_(y+— 15 _ [1 11
JT=0"" 1P Do), £2) (d’oszz 2~ 021)(2 1 ‘/’020/\/20 %2 o)+ l/’02 A
. 1 a6 o0 ‘ﬁozz/\/z 2 ‘/’ole 2-1 d’ozoxzo l/’02 o1~ ‘/’02 X2 |§3>U
JPe=0"" 1 S o+ (33)e61882) gé)gz 00 133)°
JPC:OJr+ 1150**(66)( l// 152 |66>C
(£1862) 000 00
PC _ 3 1 &€ ff £163 &¢&3 01 £Hé3 01 &3 E\C
JE=0"1 Pors 66).(¢1063.6258;) \/;( Yot Xio — Yoio Xio + YoimXit +¥aii Xt — Yaio Xlo Yo %1)(11) 66)
PC _ 3 1 163 01 ff 01 £163 ¢ &3 &3 32\¢
JE=0" 1 Py 33). (6108658 \/;( Yoit Xim — Yoio X1o + Yoo X+ ¥aiiXioy — Yaio Xio + Y. %1)(11) 133)
Jre=0t 13P0+*<6€)c(§1®§z) \/g( gﬁle 1~ ?1%2)(10 nglle)(n) 166)
JPC=0"" P Dyer 33,1 £ \/ 022)(2 2 021)(2 1 'ﬁozo)(zo Woz Xop + lﬁoz Ao
kot %21/\/ 2-1 ‘/’020/\/20 lpoz X3l ’/’02 Xap) 133)°
JPC=0*+ ISDO - \/I(l// w + ¢/ w + ¢ |§3>C
++(33)c(&3) 5 022)(2 2 021)(2 1 020)(20 02— X1 02— e
JPC=0"" 1°Dor o), c1062) \/g (‘//(5)12";2)(2 2 = Yo X3y Uk a — Yoot + ‘/’glz&z)(zz) 166)¢
C_1+- 13 1 £143 683 01 Z\c
Jre=11 Sl*‘(66>c(§1®§3.§z®§3) \/;(I/IOE)OKXII l?[/O%)(J%XH) 166)
JPC=1+- 1351 336156 6266 \/I(l//flfs/\/()l l//fzs%/\/ ) |§3>c
- *(33)e(£1963.62863 2 \7000 A 11 000 11
JPC=1+ 138 1 (6Bl wflfz 11 |66>c
(£1862) 00 11
-1+ - £162 Za\e
J:—V 11P1+*<33)C<f.®£z> 2114_1_ $§ 133)
—1+- - §162 c
/ c_1 13PI+7(66)C(5'®€2) lrbolllg\/g() &6 a8 o1 68 ol 09
PC _1+— c
JE=17 PP 6y, (6106 6208 (‘//o]n?)(lo Woio X11 '»1/02113)(10""/’02103)(11) 166)
PC_1+- 13 16301 f £, 01 £ré: £2é 2
JE=1T P33, (6188 0083) ( ol ~ Yoro X0 — Y g + ‘/’02103)(11) 133)
C_1+- 15 _ £1€ £1€ 3, &1€ Z\c
JPE=1"" PPr-6). 61060 V16 5011 X20 —  70%oi0 Xat + \/j‘//oll “ X 166)
C_1+- 13 ) e
JPC=1"" D133, ) V10 '»[/022)(1 Ve '»/’021)(10 V20 '»[’020)(11 V10 ‘//022)(1 1t 4/ ‘/’021)(10 zo‘//()zo)(n 133)
C_1+- 13 37\¢
Jre=11 D=3y, (&) \/7‘#022)(1 1 \/ '»[/021)(10 V10 %20)(11 133)
C_1+- 13 £1¢ &1€ &1€
Je=1" 1 Dﬁ-(eé)c(-f]@fafz@fs) AT l/’01223)(| 1 20‘/’012|3X10 \/%%1203)(11
6301 8301 1683 01 Z\c
“yio %22)(1 1T % l/’021)00 v 35%020 X11 160)
JPC=1*= 13D,._~ wflf} 01 3 16163 01 £163 01
= 177(33)c (£183.62963) 022 X1-1 — \35%021 X0 T 20‘”020/\?11
3 1626310 683 1,683 32\c
R 0¥ Xi%) + V20 S0 X0 — \ 20%020 Xi) 133)
TFC=1" IPDi-65), 4 862) \/E'ﬁolziz)( L= T X+ 1o%ese i 166)¢
PC_1+- 15 a [1 /
JE=1T D@3y, ) ‘/’022)(2 1 20‘/’021X20 20%20)(21 l/’02 X
10%22)(2 1t 20‘/’021)(20 zo‘/’()zof‘(zl V10 ‘/’02 X 133)¢
PC_ 3 1 (,51¢ £83. 01 Z\c
JE=1 Sl**(66>c(fl®£3,fz®fz) \/;(‘/’0503%1 ‘/’0%)03%1) 166)
PC _ 3 L (616 01 ¢ 32\¢
JE=IT S 1) (4106 60885) \/j (‘/’0603/\/11 ‘/’0303)(11) 133)
PC_ 3 1 (,51€ £1€ £83 01 £83. 01 Z\C
JE=1 Pl**(ﬁé)c(ﬂ@fs,fz@fz) _('/’01113/\/10 Yoo X1t + ¥l — ‘/’()2103/\/11) |?6>
Jre=1"+ ]3P1++<33)C(§|®§3,§2®§3) (‘/’(f)ﬁ})(?(l) ‘/’SII%SX?{ wgzlfﬁ/\/lo d’gzlf;)(l]) 133)¢
= _ &1€; &1 Zc
Jre=1t 13P1*+(66)5(§1®fz) \/i(‘//olnz)(lo ‘/’0]102)(11) 166)
PC_ 3 _ [3 [3 [1 [3 [3 [1 37\¢
JE=IT D3, 00) ‘/’oszl 1~ l/’021/\/10 l/’020X11 l/’022/\’1 1~ l/’021/\’10 l/’020/\’11 133)
PC _ 3 3 618 3t3 £163
Je=1 1 Dy 66, (610362585 ) Y 10‘/’01223X1 17 20%1213)(10 0120z
£283. 01 3 68 01 4 £483 01 Z\C
10‘#0%2?)( 1-1 \/%‘/’02213/\’ 10T 20 'p02203X 1 166)
JPC=1** 13D,0 = l/,flfs 01 wflfa 01 §163 01
= 14+ (33)c (£1863.6,883) 022 X1-1 = \20%021 X1o + 20 020 X
63 wfzfs wfzfz |33)c
10 2 X1t — o X0+ X1
JPC=1" D) 6 V10 lpozz/\/z 17V ‘/’021/\/20 20¢020X2| V10 Woz X
+ 022)(2 1~ 20‘/’021)(20 20‘1’020/\/21 V10 ‘ﬁoz X 133)
Jre=1 ISDI**(ES»(@) f¢022X2 1710 l/’021)(20 V10 lpOZOXZl f¢02 D) 133)°
JPE=1"" 1Dy 66y, 6106 \/; Yo 3! AT '/’glz?)fzo * 10 ‘//glzf)z)(zl \/7 e 166)




TABLE V: Configurations for the tetraquark gggg system up to the 1D-wave states. &), &, &3 are the Jacobi coordinates. (£1,&;) stands for a
configuration containing both &;- and &;-mode orbital excitations. &; ® £; means two independent internal w,,fi,,f’_,,,f’_ (&) and L//,,fj,,fi,,,fi & j) wave
functions excited. -

JP© " Configuration Wave Function
—+— 1(,61¢ 6§ Z\c
TFC=2"" PPy 6, (6106 6206 \/i (Wil vt 166)
—_+= 163 6é 2R\¢
JPE=2% PPy 33, (c106; 22061 f (worindt — v 13X11) 133)
—_N+— 15 _ f & &1€ A\C
JFC=2" PPy ey06 TWoii Aol — f Yoio X2 166)
Jre=2*-1'D 2+ (66)c(¢1,62) \/7 osz %0~ \/7 ‘ﬁozz/\/ 00 166)
Jre=2t 11D2+—(33)c(§lv52) \/7 YonXoo — \/7 YoanXoo 133)¢
JPC=24 Do), 6 \/7%22)(10 \/7%21)(11 \/7%22)(10 \/7%21)(11 133)¢
Jre=at 13D2**(33)<~(§3) \/7 YorXio ~ \/7%21)(11 133)¢
—7+= 13 f & £163 2 16830 1,66 0 @
Jre=2t 1 Dy 66). (6108, 565 ) 012qu 10 \/7 Yo X1 — \/Zwozzzz)( o+ \/;/’0313)( i 166)
—7+— 13 1630 €163 01 2 1 62¢3 1,/ 6283 2
T2 Dy (106 02080) \/Z‘l’olzzz)(l(l) \/7‘//0]213)(11 \/;pozzzz)(lo \/Z‘/’Oélz)(u 133)¢
JPC=2%" P Do 66y, c10) WX — 3ol 166)¢
JPC=2"" PDye-3),61 ) 14 %22)(20 14 ‘/’021)(21 14%20)(22 V1 ‘/’022)(20 14‘//021)(21 V1 'pozo)(zz 133)¢
JFE=2 PS8 6)ici06) Yoo X3 166)°
— £1€ ¢ Z\c
Jre=a+ ]3P2++<66)5(§1®§3»£z®§3) \/i '71’01113/\’11 91’02113)((1)}) |66)
Jre=2+ 13P2+*(33)c(§1®§3»£z®§3) \/5(1/’(5)1511/\/?% l/’(f)zlﬁsxll) |§3)"
JFE=2%" PPy (6g).c1060) Yorixil 166)°
JPC=24 1Dyt ) \/7 YonXoo + \/7 Yo X 00 166)°
JPC=24 1 Dyer 33,61 ) fwoszoo fwoszoo 133)¢
JFe=2 1'D 2++(66)c(£3) l/’022/\/00 |?6>c
Jre=pt 11D2**(53)c(§3) ‘/’022)(00 |§3>L
JPC=n++ 11D2++(33)p(§1®§2) wfljz OO |3§>c
JFE=2%" 1Dy 68y, c108) 01222)(00 66)¢
JFC=2% Do sy, 61.0) \/7 YomXio — \/7‘/’02|X11 \/7‘/’022)(10 \/7‘/’02|X11 133)
— ff & £1€ 6H¢ 6§ Z\c
Jre=at 13D2++(66)5(§1®.€3,§z®§3) 01223)( 10~ \/7 Yo X1) + [ Yoo X0 — \/Z Yo X 166)
— &1€ £1€ 6H¢ 1, 62¢ 372\¢
JE=2 1Dt 5y, 1t 06 M;;x% st + \usiats - Jhui 33)
Jre=at 15D2++(33)C(§ls§:2) v 14'»[/022)(20 |4¢021X21 14'»[/020)(22 |4¢022X20 14‘/’021)(21 14%20)(22 133)¢
JPC=2+ 15Dy s f f v 2yf [33)¢
++(33)(63) YorXa ~ oaXar + 020X 22
— _ £1€; £1€ £1€; AZ\c
JFC=2%" 1P Dyes gty r08) f ‘:001222/\/ 20~ f Yorr X1 + \/: Yoo X 22 |6?>
JPE=3*" PPy 1060 Yortxah 166)°
JPC=3*" D33, 6 (‘/’022)(11 oszH) 133)¢
Jre=3+ 13D3**(33)L(£3) l/’022/\’11 133)°
_Q+- &€ 6H¢ Z\e
JPC=3"" Dy 6o, (c,06:.006) \/; (worsxl) = viaaath) 166)
_+- 1 &1€ 6§ 2?\¢
JPC=3"" Dy 33), (c,06:. 061 \/j (wons 't = viaaxld) 133)
JPC=3*" 1Dy 66),(c100) X1} 166)°
PC_n+- 15 ) 11 11 37\¢
JE=3" D33y, 6.6 (Woszﬂ - 021)(22 w022X21 021)(22) 133)
JPE=3*" Dy, 1.00) \/7(‘/’022)(11 %22/\/11) 133)¢
— 3 &€ ¢ A\e
JPE=3"" 1Dy 68y, (1,06 £2083) f (wonsxl) +vizsath) |66)
— 3 &1 6H¢ 32\¢
JPE=3"" 1Dy za), (c,06:.06) (wOIZZ.‘X(l)} %Zzz%Xn) 133)
JFC=3"" Dy, .0 (‘/’022)(21 Yo kas + l/’022/\/21 %21/\/22) 133)¢
_ 1 Sane
Jre=3+ 15D3**(33)L(£3) \/;(‘/’022/\’21 %21/\/22) 133)
JPC=3*" PDsvs 66, 61060 f (l//(f)lz?/\/m ll/f)12§12X22) 166)
JPe=4*- 15D4**(53)c(£1 £) \/7(‘/’022/\/22 %22)(22) 133)¢
JPC=4"" PDyer33), 6, 6 \/7(‘/’022)(22 oszzz) 133)¢
JFC=4+* 15D4++(33)L(53) l/’ozz/\’zz |3§>U
JPC=4"" 1Dy oty 100y Yops 3} 66)°




TABLE VI: Predicted mass spectra for the cccc systems up to the 15 -wave states.

J7P© Configuration (H) (MeV) Mass (MeV) Eigenvector

I (6518 45 ) (6455) ( (0.58 —0.81) )
1'S g+ 33, 45 6487 6550 (-0.81 —0.58)

1 1S s, 6500 ) 6500 1

PASSS LAPENG ((6524) 6524 1

TABLE VII: Predicted mass spectra for the cccc systems up to the 25 -wave states.

JT© Configuration (H) MeV) Mass (MeV) Eigenvector
0+7 21S0+’(66)(-(E| &) 7008 —8 6998 ( _063 _078 )
LS e B30ty ) -8 7005 7015 (-0.78 0.63)
2'Spersorer e (6954 —19 93 -8 6908 (-0.62 0.69 0.13 —0.34)
o DSorans | -19 7000 4 =33 6927 (-0.36 —0.13 —0.92 0.04)
2'S g+ 681c (&) 93 -4 7183 -12 7015 (0.18 -0.28 —0.07 —0.94)
218 ger iz (e -8 -33 -12 6930 7217 (-0.67 —0.65 0.35 0.04)
1 ZSienian 7009 0 7009 (10)
25 - @3(es) 0 6934 6934 (0 1)
1 238 1 a0 7006 ) 7006 1
2 280 Gane 7017 ) 7017 1
e 282 7018 29 7028 (-0.95 0.32)
2’8y a3e(er) -29 6942 6932 (032 -0.95)
TABLE VIII: Predicted masses for the P-wave ccC¢C states.
JP©  Configuration (Hy MeV) Mass (MeV) Eigenvector
o Po-hee 6751 —132 6651 (-0.7985 -0.6020 )
Py G361.60) ~132 6827 6926 (06020 0.7985 )
3 Po+6oeter ) 6746 88 37 6681 (082 ~047 -0.32)
0" PP 88 6825 18 6749 (-0.14 038 091 )
"Po-+33)(53) 37 18 6750 6891 (0.55 0.80 0.25)
zPl——@é)C(gl,fz) 6733 132 29 -16 31 6636 (082 -055 0.12 0.06 ~0.03 )
Proghae | 132 6827 -4 -7 26 6750 (0.02 -024 -0.96 —0.16 0.06 )
1= "Pr-@y(s) | 29 -14 6754 -3 10 6768 -0.01 0.05 —0.17 0.98 0.10
1
IPI--@s)c(,s}) -6 -7 -3 6770 -19 6904 —0.48 —-0.69 0.19 0.02 0.50
Pre@ie) | 31 260 10 —19 6968 ) 16993 (031 039 -0.02 -0.11 0.86)
3P 6o ) 6751 -108 9 6676 (082 056 -0.05)
1+ 3P+ en ~108 6834 —4 6769 (-0.01 -0.08 -1.00)
Prr@a(a) 9 -4 6769 6908 (-0.57 0.82 —0.06)
3Py 6oreter ) 6746 —155 -18 6630 (0.80 0.59 0.06 )
2= P ~155 6837 9 6780 (=001 0.12 -1.00)
5
Pyr3.(s) -18 9 6781 6955 (-0.60 0.80 0.10 )
3Py 6oreter ) 6754 123 12 6667 (0.82 -0.57 ~0.06)
27 Py 123 6841 6 6783 (0.00 0.10 -1.00 )
3
T — 12 6 6783 6928 (058 0.81 0.08)
37 Prga(e) (6801) 6801 1




TABLE IX: Predicted mass spectra for the cccc systems up to the 1 D-wave states.

JP© Configuration (H) MeV) Mass (MeV) Eigenvector
0 PPy 6). (6166 £2063) 6868 —113 6788 -0.82 —0.58
1P0+,(33)L_(§l®§3,§2®§3) ~113 6948 7028 -0.58 0.82

( 15 Dgi- G316, ) (7054) 7054 1

(1S an.ereen (6838) 6838 1

( 118 v+ (68y.c¢ 86 (6957 ) 6957 1
1P0++(66)F(51®53 £266) 6857 136 6758 -0.81 0.59
BPora o, (10 2061 136 6944 7043 0.59 0.81

(12 Poreotyecernty (17053) 7053 1
Do+ 36, 2) 7051 61 6 7048 0.88 —0.09 047
1500”(33){,(53) 61 6968 —128 6848 025 076 0.6
1Do++(66> 1060 6 —128 7013 7136 041 0.64 -0.65

(151+ (Be(e1663. W})) (7002 -7 ) (6997) (—0.82 —0.58)

-G (6108 £7885) -7 7007 7012 -0.58 0.82

(1S 1-bnerser (6973) 6973 1

(1P, cr0e) (6871 ) 6871 1

( ) (7052 ) 7052 !

PPl 6 (c186 2063) 6867 —112 6788 -0.82 —0.58
PPy (106 06 —112 6946 7025 -0.58 0.82

( Y ) (7069 ) 7069 !

( UDyi-33).6,.0) 7070 7070 1
D33, (ey) 6978 —142 6850 -0.74 -0.67
1D1+ etE88) —142 7008 7136 -0.67 0.74
PD i 66, (6186206 7092 93 7158 -0.82 -0.58
Do 53, (0 2065) 93 7026 6960 0.58 —0.82

( Dy G3yie,60) ) 7064 7064 1
1 Smﬁo) (166362083) 6991 6962 ~0.77 0.64

S 14+ 39 (6108 £208) 34 7003 7032 0.64 0.77
1 Pl**(()ﬁ)r(fl@f} 52®g3) 6861 140 6756 -0.80 0.60
PPy (106 206 140 6944 7049 0.60 0.80

1 (PP e (7051 7051 1

( PDissanier e (7062 7062 1
PD s 66, (6186 296) 7096 —69 7139 -0.85 0.53
1Dl++(m(§l®& £206) -69 7028 6985 -0.53 —0.85
1Dy 536, 6) 7059 62 10 7060 0.89 —0.06 0.46
15D1++(g3)r(§3) 62 6976 —132 6851 025 076 06
101%6) 1060 10 —132 7022 7146 038 0.65 —0.66
1 P2+ () (6186 £2063) 6873 —121 6788 0.82 0.58

Py 31060 02663) ~121 6959 7044 -0.58 0.82

( 13 P+ (66). 6, 082) (7072) 7072 1
1' Dy 6o, 60 (6985 6985 1
1'Dye-G3yvie,.60) (7087 7087 1

= ( PDyaee (7085 ) 7085 1
1D2+ (&) 6985 —149 7157 -0.65 0.76

e 062) ~149 7028 6856 0.76 0.65

2+ ((,6)((&@&52@&) 7106 86 7167 0.82 0.58

1D2+ Cel1665.62653) 86 7045 6984 -0.58 0.82
(PDr-naen (7082 ) 7082 !




TABLE X: Predicted mass spectra for the cccc systems up to the 1D-wave states.

JT© Configuration (H) MeV) Mass (MeV) Eigenvector
( Saesteieron ) (17004) 7004 1
1 P2**(66)L(.€]®£; £H8E3) 6864 145 6758 -0.81 0.59
13 P33, (61865 62865 145 6955 7061 0.59 0.81
( PPyt 66,186 ( 7073 ) 7073 1
1'Dyes66).6,.0) -19 174 5 25 3 7151 -0.45 -0.17 -0.55 -045 0.21 046
11D2++m)5(51 &) -19 7073 5 72 1 28 7086 0.03 -09 -0.08 0.02 0.09 -0.42
I D+ 68y (&5) 5 6964 -21 -147 -6 6685 046 0.06 -0.62 -0.13 -0.6 -0.12
1D2++<;3) &) 72 -21 6986 -2 -153 6832 -0.09 028 0.1 -0.72 0.13 -0.61
1D2++<33)L(§1®§2> 1 -147 -2 6859 -20 6924 -0.65 -0.08 0.21 0.01 -0.72 -0.07
1! Dyer 686, 862) 28 -6 —-153 -20 7018 7178 -0.38 028 -0.5 0.51 023 -046
( PDy 360 (7073) 7073 1
13 D2++(55)L(§]®§3 £863) 7105 -74 7155 -0.83 0.56
13 D2++(33)L(§]®& £2863) =74 7045 6995 0.56 0.83
1Dyt 331, 61.60) 7073 65 17 7080 -0.90 0.02 -043
15D2++<33)C(§3) 65 6989 -138 6857 -0.27 0.76 0.59
1D2++<66)E(51®§2) 17 -138 7040 7165 -0.34 -0.65 0.68
( PPy-ceoe (7102) 7102 1
( PDsv e 0 (7103) 7103 1
3+ 13D;.- G3e(&5) 7002 —154 6867 0.75 0.66
1 D3+ (68)(6186) —154 7043 7178 -0.66 0.75
3+ (66)c (£1863.6,863) 7124 87 7185 -0.82 -0.58
l Dii-33), (51063 £2063) 87 7062 7001 0.58 -0.82
( I°D3v e (7103) 7103 1
( D360 (17089) 7089 1
3+ ] D"ﬁ*—((,ﬁ)p(g]@f3 52@;5,) 7126 —-69 7170 0.84 -0.54
13 Dgwm((gl@& £063) -69 7063 7019 0.54 0.84
I Dyes33),6,.20) 091 0.03 041

5
D3 33),(e5)
1" D3+ (66,41 08)

69 7005 -146

[7091 69 25 }
25 -—146 7060

7105
6863

7189

|

-0.29 0.75 0.59
-0.29 -0.66 0.69

|

4 (PDy-gye60) (7122) 7122 1
D jes 33,61 69) 7108 72 31 7126 0.92 0.07 0.39
4% | PPDyeiay) () 72 7020 —153 6870 -0.3 075 059
19Dyt 68y, e, 86) 31 -153 7079 7211 0.25 0.66 —0.71

TABLE XI: Predicted mass spectra for the cccc systems up to the 15 -wave states.

JP© Configuration  (Hy (MeV)  Mass (MeV) Eigenvector

o+ 1S g+ 66, (19338 -23 ) (19306) ((0.58 -0.81)
1S g 33, 23 19322 19355 (-0.81 —0.58)

1 1°S g3, (19329) 19329 1

2% 13S0, (19341) 19341 1




TABLE XII

: Predicted mass spectra for the bbbb systems up to the 25 -wave states.

JP© Configuration (H) (MeV) Mass (MeV) Eigenvector
PR L — 19840 3 19840 (—1.0000 —0.0500 )
2'S g+ Ganter ) 319790 19790 (0.0500 —1.0000 )
2' Sty (19770 =7 32 =3 19765 (=097 -0.07 0.15 0.15)
- Z]So++(§3),<§1,§2) -7 19797 -2 -28 19809 (0.12 -0.93 -0.02 0.35)
28 or 6y (es) 32 -2 19972 -4 19977 (=0.16 0.01 —0.99 0.02)
218 g ve(es) -3 28 -4 19733 19722 (0.12 036 0 0.93)
1+- 22S1+7(33)c(51,§2) 19792 0 19792 ( 10 )
28 1o G 0 19735 19735 (0 1)
1 2%8 1 330,60 ( 19800 ) 19800 1
25 2585 Gane ) (19795) 19795 1
- 2252%3)5(&,52) 19804 —28 19815 (-0.94 0.35)
28 1 au(er) -28 19738 19727 (035 —0.94)
TABLE XIII: Predicted masses for the P-wave cccc states.

JP©  Configuration (H) MeV) Mass (MeV) Eigenvector

o PPrchias 19579 129 19485 (-081 0.59)
13 Po—G31e1.20) 129 19662 19756 (059 081)
3Py 68,61 6) 19577 -110 15 19500 (082 056 ~0.09 )

0 PPPosie e -110 19662 -7 19595 (0.02 0.13 0.99)
PPy () 15 -7 1959 19739 (057 —0.82 0.10)
PPi@hee (19571 -129 12 -12 7 19479 (-082 -057 006 -0.01 003)
PPighae | -129 19662 -5 10 -3 19597 (000 0.10 0.98 -0.02 0.18)

1= PPy () 12 -5 19598 4 -1 19603 0.00 0.03 -0.18 0.04 0.98 )
11P1——<33>r(53) -2 10 4 19789 -8 19749 0.53 -0.76 0.08 0.36 0.02 )
VP 66).(er) 7o ot o8 BT RIS L (022 —0.28 0.00 —093 0.05)
PP+ en 19579 -118 -4 19496 (0.82 0.57 0.02)

1 PPiGae o -118 19665 2 19603 (0.00 0.03 -1.00 )
PP (e) -4 2 19604 19748 (-0.57 082 0.02 )
PPy 6160 19576 138 8 19476 (081 -0.59 -0.03)

27 PP 138 19667 4 19608 (0.00 0.06 ~1.00 )
PPy, (e) § 4 19609 19767 (0.59 081 0.05)
PPyt 686160 19580 -124 5 19492 (0.82 0.58 -0.02)

27 PPy e ~124 19668 -2 19609 (0.00 -0.04 —1.00

Prv@a(es) 5 -2 19609 19756 (058 0.82 —0.03

37 PP (e (19587 ) 19587 1




TABLE XIV: Predicted mass spectra for the bbbb systems up to the 1D-wave states.

JP© Configuration (H) (MeV) Mass (MeV) Eigenvector

0 (13P0+7(65)E(§1®§3,52®§3)) (19693 —116) (19611) (—0.82 —0.58)

3Py 53y (61 065.62063) ~116 19775 19857 0.58 -0.82
0" ( 1*Do-.eren ) (19884 ) 19884 1
07 (1" o ane, 060 (19677 ) 19677 1
07 1'S g (6hrcer et (1979 ) 19796 1

lzPOH(Gg)((ﬁ%fz@ﬁ)) (19688 125 ) (19598) (—0.81 0.58)
P Poos 53y, (6106 £208) 125 19773 19863 0.58 0.81

1> Poss 66, (61062) ) ( 19834) 19884 1
1SDo++<33>5<¢1,¢~2)] [19873 59 2 J (19885] [0.91 0.04 0.4]
5

S

T

I
P —

Dy 33). (&) 59 19800 -126 19677 -0.29 0.75 0.59
1D0**(66)r(§1®§2) 22 —126 19847 19958 0.28 0.66 -0.7

PSS (Sﬁ)t(ﬁ@&&@&)) (19812 -24 ) (19795) (0.81 0.58 )
S 133, (186 2863 -24 19828 19845 0.58 -0.81

1S 1+~ @heterots) ) (19802 19802 !
U'Pr-aerser ) (19711) 19711 1

L Py, ér0t) (19883) 19883 1
1'Pi-(66).(6062)

3Py (66)((&@&52@&)) (19692 —116) (19610) (—0.82 —0.58)

3P, (6106, 6266 -116 19774 19856 -0.58 0.82
1 PPreghese ) (19890) 19890 1
14 (PDygy0) ) (19889 ) 19889 1
= [ PP 19803 —131 19691 -0.76 -0.65
13D - 66,6, 06 ~131 19845 19957 -0.65 0.76
- [ PDr-hi(eserse) 19906 70 19955 -0.82 -0.58
3D\ a3, (cr 082585 19856 19807 0.58 -0.82
1= (PDigyeren ) (19887 ) 19887 1
1+ 1S1++(66)L(§]®§3§2®§3 19807 19782 -0.8 0.6
151++<33>L(51®g3 £2665) 19827 19852 06 08
19690 127 19598 -0.81 0.59
P s 33, (106 6266 127 19773 19865 0.59 0.81
14 ((PPrsehese ) (19883) 19883 1
1 ((PDigse e ) (19877) 19877 1
1+ 13 D1++(66){(§1®53,§2®53) 19907 -62 19949 -0.83 0.55
D s 33, (06 2061) ~62 19856 19814 0.56 0.83

Dy an(e) 60 19802 —127 19678 -0.3 0.75 0.59

1D1++<;3)((51§2) [19876 60 23 ) (19889] (0.91 0.04 0.4]
I*Dirvgtrironn 23 127 19850 ) | 19961 0.28 0.66 0.7

1P, (66)5(51%&@&)) (19695 —119) (19611) (—0.82 —0.58)

(v
5
[+
[
i
[
(v
(
(v
- (1P1++(66)((§ 1863.62063) )
i
(v
;
(v
g
i
(e
>
“

3Py 53y, (61 065.62563) -119 19779 19863 -0.58 0.82
2 ((PPr-ierser ) (19891 ) 19891 1
2 (1'Dyisteren ) (19807 ) 19807 1
2 (U'Dygaeren ) (19895) 19895 1
2 (PDyeren ) (19894 ) 19894 1

Dy .(e5) ) ( 19806 133 ) ( 19694) (—0.76 —0.64)

e 8E) ~133 19852 19964 -0.64 0.76

1D2+ (66)6(5,%52@5;)) (19910 68 ) (19958) (—0.81 —0.58)

3Dy 33y, (e1 08,258 68 19863 19815 0.58 -0.81
Dy .61 ) (19893 ) 19893 1
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TABLE XV: Predicted mass spectra for the bbbb systems up to the 1D-wave states.

JP© Configuration (H) (MeV) Mass (MeV) Eigenvector

27 (S retcee ) (19814) 19814 1

- (12P2++<eé»(§l®f},@®fg)) (19691 129 ) (19598) (—0.81 0.58)
PP Poes 331, (6106 £206) 129 19777 19870 0.58 0.81

2 ( PPy erner ) (19891) 19891
1' Dy 6yie ) 19773 156 19952 0.59 —074 0.32

2 | 1'Dyvsey (&) ] [ 156 19770 —133) [19758] [064 -0.2 074]
1'Dyes 33,6, 060) 29 -133 19697 19530 048 -0.64 -0.59
1'Dyer 33,6, 69) 19881 63 19968 0.25 0.67 -0.7

2+ IDZH(%) (&) [ 63 19806 —135} (19669] [ -0.3 0.74 061]

1'Dyes 68,6, 062) 30 -135 19848 19898 0.92 0.06 0.39

2% ((PDygnern ) (19881 ) 19881

- (1D2++<66)C(51®&52®53)) (19910 -63 ) (19953) ( -0.82 0.57 )
P Dy 33,6106 £208) -63 19862 19819 -0.57 -0.82
1° D361 19881 61 26 19896 0.92 0.06 0.39

e+ [ Dy 33 (er) [ 61 19807 —129} [19680] ( -0.3 0.75 059]
19Dy 68y, 6,060 26 -129 19856 19968 0.25 0.66 —0.7

3+ (1P3+ elErsey) ) (199023 19902

3 (PDswane s ) ( 19901 19901 1

3 ( Dy 33), (&) ) ( 19812 —135 ) ( 19698) ( 0.76 0.65)

3+ B8 -135 19857 19971 -0.65 0.76

3 ( Ds.- (66%(51@&52@&)) (19917 68 ) (19965) (—0.82 —0.58)
PD3ec 33, (6106 6208 68 19869 19821 0.58 -0.82

3 (1Dyvgne e ) (19901 ) 19901 1

3% (PDyvane s ) (19887 ) 19887 1

- (1D3++<66)L(5l®§3&®&)) (19917 -61 ) (19959) (0.83 —0.56)
PDse 33, (6106, 6206 —61 19869 19827 0.56 0.83

3+ 1D3++m) (&) 62 19813 -131 19684 -031 0.75 0.59

I*Dsesiyi6 0 [19887 62 28 } [19904] [0.92 0.08 0.38]
15 Dy 65061060 28 —131 19864 ) | 19976 ~0.24 —0.66 0.71

4+ ( Dy 3,61 0 ) ( 7122 ) 19908 1

47 | Dy () 63 19819 —134 | | 19686 ~031 074 0.59
15D, 68,060 30 134 19871 ) | 19985 ~0.22 -0.66 0.72

ISD4++@3>L.(&,§2>] [19894 63 30 } [19912] [0.92 0.1 0.37)
5
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TABLE XVI: The average contributions of each part of the Hamiltonian to the cccc configurations. (T') stands for the contribution of the kinetic
energy term. (VZ"y and (V) stand for the contributions from the linear confinement potential and Coulomb type potential, respectively.
(V85y,(VTy, and (VS stand for the contributions from the spin-spin interaction term, the tensor potential term, and the spin-orbit interaction

term, respectively.

JT© Configuration Mass (T) (VI (vCoy (V5Sy (vT)y (VIS)
07 2'S 0680610 7008 706 899  -540 10
218 0r s e 7005 776 924 629 3
218 g sinier 6954 725 883 -598 1l
07 2'S s 33,6160 7000 774 919 -622 -4
28 g+ 60 (65) 7183 757 1010 522 7
21 g 531 (61) 6930 761 876 642 3
17 238 1530 7009 773 925 628 7
S e 6934 745 885 634 6
1% 38 e300 7006 774 920 622 2
2 258 o 53610 7017 762 932 624 15
27 258 531 7018 753 932 613 14
255 10+ 53(er) 6942 741 888  -633 14
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TABLE XVII: The average contributions of each part of the Hamiltonian to the ccéc configurations. (7') stands for the contribution of the kinetic
energy term. (VZ"y and (V) stand for the contributions from the linear confinement potential and Coulomb type potential, respectively.
(V85y,(VTy, and (VS stand for the contributions from the spin-spin interaction term, the tensor potential term, and the spin-orbit interaction

term, respectively.

JT© Configuration Mass (T) (VI (vCoy (V5Sy (vT)y (VIS)

0 1PPo65)610 6751 716 778 -686 162 1292 -431

Py 33,6160 6827 741 811 651 062 304 9.1l

PPy onier0 6746 727 773 -691 1159 -148 -443

07 1PPyriizy e en 6825 745 808  -653 47 307 922

13 P07+(33)((53) 6750 765 769 -694 4.22 -6.45 -19.36

PP o610 6733 743 765  -699 173 -689 23

J 6827 741 811 -651 062 -1.52 -455

1~ 15P1”(33)C(§3) 6754 761 771 -692 15.62 -4.47 -28.76
P53, (6r) 6968 714 886 578 1351 0 0
VP i (er) 6770 734 784  -679 -138 0 0

PPyt 6751 720 776 -688 1145 073 218

17 1P a0 6834 732 815 647 463 149 -446

Priin(er) 6760 736 783 680 403 301 -9.03

1Py 6506160 6751 720 776 688 1145 073 218

2 PPr5sy 69 6834 732 815 647 463 149 -446

Py, (&) 6769 736 783 680 403 301 -9.03

PPy 6t 60 6754 715 779 -685 1135 -0.14 215

27 PPy e 6341 721 821  -642 457 029 435

1° P27+(33)(_(53) 6783 715 794 -670 3.89 -0.57 8.59

37 1Py (e 6795 693 803  -663 1392 -112 16387




13

TABLE XVIII: The average contributions of each part of the Hamiltonian to the cccc configurations. (7') stands for the contribution of
the kinetic energy term. (V*™) and (V) stand for the contributions from the linear confinement potential and Coulomb type potential,
respectively. (V55), (VT), and (V') stand for the contributions from the spin-spin interaction term, the tensor potential term, and the spin-
orbit interaction term, respectively.

JT© Configuration Mass (T) (VI (vCoy (V5Sy (vT)y (VIS)

PPy (oeeeey) 0868 732 837 636 618 0 2.8
0 PPpgy (qoseee) 0948 749 876 601 266 0 473

1° Do 3311 60) 7054 809 924 572 925 591 -43.52
1'S o+ @it 6838 769 818 657 2414 0 0
LS e+ 68y 662) 6957 788 877 603 3755 0 0

PPyi(eoeniee) 0857  TAS 830 642 202 235 235
07 PPugy (qoseee) 0944 754 873 603 -608 096 -4.79

13 Pgee 68).6,062) 7053 775 925 -553  -1543 249 -12.47
1 Dyss 331,61 22) 7051 798 927 577 984  -446 -3539
13Dy 33, (&) 6968 783 883  -603 10.84 -459 -32.12
15D+ 66y, 6, 062) 7013 802 902  -585 978 -596 -41.73

PS\ (o nee) 7002 739 908 584 719 0 0
PS\ (o iee) 007 743 906 571 236 0 0
13S 1+ 6tyecer060) 6973 768 888  -595 2014 0 0
1P 53),6106) 6871 767 834  -637 2389 0 0
1 Pr 06 7052 776 924 554 -2686 0 0

Pronaenaen) 0367 73 836 67 62 086 258
.
I PPy (qoness) 0946 753 874 603 268 179 537

5Py 66,06 7069 754 937 545 704 06  -16.07
Dy 36, 20) 7070 783 939 562 047 -0.76 -20.53
D13, (e) 6978 767 891  -597 -1.51 123 -15.46

D (osios) 1092 782 953 555 LT3 -006 -19386
PDiv gy (qoesreey) 7026 786 912 575 49 218 2188

Dy 6,y 060) 7008 804 901  -586 -1828 -2.98 -20.89
15Dy 33,6, ) 7064 794 933 566 898  -2.86 -35.06
BSi@aonaes) 691 747 903 588 332 0 0
PS\ o (o iaoe) 7003 746 903 572 656 0 0

PP (oenee) 0861 739 833 640 2 203 -26l
PPy (oeiee) 094 755 873 603 609 06 -5.39
P68y, 61060) 7051 779 923 -555 1554 -3.14  -9.43
15 13D 336,60 7062 781 937  -570 -123 -0.13 -17.01
PDpovi(qoeseee) 096 777 956 554 285 181 -19.64
PDievay, (goseee) 7028 784 913 574 441 14 2178

Dy e 0 7059 786 934 572 9.62 217 -28.72
D33, (e5) 6976 772 889 599  10.6 224 -26.09
5D\ 6, ¢y 060) 7022 787 911 580 949 288 -33.63

PPy i (eioermes) 6873 725 841 633 61 017 253
PPy (qosscrse) 0959 735 884 595 257 034 515

PPy 66106 7072 751 939 544 699 413 -8.86
1'Dy 60,61 6 6985 727 895 575 562 0 0
1'Dye 3616 7087 760 953 553 484 0 0

2 PPDy3,0 7085 762 952 554 044 072 652

D) 6985 755 898  -592 -148 12 -5.02

Dy (aoesse) 7106 763 964 549 L6T 006 635
PDy iy (qoesiroey) 7045 760 927 565 463 205 -6.87

2D, 66),662) 7028 774 917 575 -173 28  -6.53
15Dy 53,06, 6 7082 768 948 556 853 116 -19.86
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TABLE XIX: The average contributions of each part of the Hamiltonian to the cccc configurations. (T') stands for the contribution of the kinetic
energy term. (VZ"y and (V) stand for the contributions from the linear confinement potential and Coulomb type potential, respectively.
(V85y,(VTy, and (VS stand for the contributions from the spin-spin interaction term, the tensor potential term, and the spin-orbit interaction

term, respectively.

JT© Configuration Mass (T) (VI (vCoy (V5Sy (vT)y (VIS)
18 30+ 651 61060 7004 731 911 581 1130 0 0
PPyigin(ances) 6864 735 835 638 -199 04 258
PPy (anieey 6955 739 882 597 589 0.2 5.19
1Py 65,1060 7073 748 941 -543 -1459 059 879
1' Dy 1 60 6955 733 883  -598 568 0 0
1D 33, 6y 7073 764 947 563 638 0 0
1D, 6 (er) 6964 744 894 613 643 0 0

Divsin(er) 6986 754 899 591 733 0 0

2 1Dy, 1060 6859 769 829 647 2401 0 0
1Dy 6t 106 7018 787 910 579 3128 0 0
1Dy 53, 6169 7073 765 947 564 -1.19 0.2 -547

Drgineiocoey 7105 764 963 549 277 -176 636
PDyvissyeiosmeeyy 7045 760 927 565 42 133 -6.87
15Dy 53, 61 7073 766 946 -564 924 089 -1646
1D, 59, (6r) 6989 752 900  -591 1019 092 -1497
15D+ 661060 7040 761 925 -570  9.03 117 -19.07
PPy 61060 7102 711 964 -529 638 108 1613
Dy 33, 1 60 7103 738 967 545 04 02 1234
13D3+_(33)C(£3) 7002 733 911 -583 -1.43 0.32 9.54

3 PDyneonneey 7124 739 979 539 L6 002 1201
PDy sy ciosmeey 7062 736 942 555 44 055 13
1Dy 681060 7043 752 930 -566 -1657 -076 1243
15Dse 33,61 60 7103 740 965  -545 804 289 0
Dy 33,6600 7089 743 960  -555 -1.14 -003 1041
PDy i (erosineey 7126 736 981 538 250 047 1194
PDy iy cioesiroey 7063 735 942 555 399 036 1297
13D 39,61 7001 742 961 555 881 224 0

3+ 15D3++(33)(_(53) 7005 730 913 -582 9.74 2.32 0
15Dse 6861060 7060 734 942 559 852 292 0

4+ 15D4+7(33)r(§1,§2) 7122 715 982 -536 7.62 -1.36  23.36
13D 33,61 60 7108 720 975 546 842 107 1974

4+ 15D4++(33)C(53) 7020 710 925 -573 9.34 -1.11 18.09
15D 581060 7079 710 957  -549 809 -138 225
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TABLE XX: The average contributions of each part of the Hamiltonian to the ccc¢ configurations. (T') stands for the contribution of the kinetic
energy term. (VZ"y and (V) stand for the contributions from the linear confinement potential and Coulomb type potential, respectively.
(V85y,(VTy, and (VS stand for the contributions from the spin-spin interaction term, the tensor potential term, and the spin-orbit interaction

term, respectively.

JT© Configuration Mass (T) (VI (vCoy (V5Sy (vT)y (VIS)
0" 2o @irieen 19840 627 529 727 3.99
218 03361 60 19790 701 543 864 2.8
218 greisiier 19770 653 515 810 448
0++ S0++(j3)( (‘fl ,52) 19797 690 538 -837 -1.21
28 g+ 60 (65) 19972 646 604 688 236
21 g 531 (62) 19733 694 510 881 158
17 238 15360 19792 700 543 863 38l
S 1+ Gon(er) 19735 693 511 -880  3.09
138 e ) 19800 690 538 837 114
2 258 e 530610 19795 692 546 859  6.83
2 DS e e 19804 671 545 826  5.60
258 331 (t1) 19738 692 512 880 6.1
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TABLE XXI: The average contributions of each part of the Hamiltonian to the cccc configurations. (T') stands for the contribution of the kinetic
energy term. (VZ"y and (V) stand for the contributions from the linear confinement potential and Coulomb type potential, respectively.
(V85y,(VTy, and (VS stand for the contributions from the spin-spin interaction term, the tensor potential term, and the spin-orbit interaction

term, respectively.

JP© Configuration Mass T yLimy —(yCouly (VS 1z VIS
g Ty (V=) | y (V) (V)Y (VP

0 1PPo65)610 19579 696 438 968 0.69 558 -1.86
Py 33,6160 19662 685 467 896 041 121  -3.63
PPy 610 19577 701 437 972 525 063 -189

07" 1Py, ey 19662 687 467  -898  2.19 122  -3.65
1Py 53, (er) 19596 713 442 959 186 259 -1.77
PP 6561 60 19571 711 434 978 072 289 -0.96
iy, 19662 685 467  -896 041 061 -182

1~ 15P1”(33)C(§3) 19598 711 442 -957 6.58 -1.80 -11.58
P53, (6r) 19789 644 517 785 548 000  0.00
Py o) 19604 698 446 -948  -049 000  0.00
PPyt 19579 698 438 969 521 031 -0.93

17 PPy, 660 19665 681 469 893 2.6 060 -1.79
Priin(er) 19604 699 446 948 181 125 -3.75

1Py 656160 19576 701 437 971 070 056 094

2 PPy 69 19667 677 470 891 041 012 178
Py (er) 19609 690 449 942 629 171 -3.67

PPy rier.0 19580 695 438 -967 518 006 093

27 PPy e 19668 675 471 -890 215 012 177
1° P27+(33)(_(53) 19609 688 449 -941 1.77 -0.24 3.64

37" 15P3”(§3)F(§3) 19587 723 466 -1026 7.57 -0.61 9.19
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TABLE XXII: The average contributions of each part of the Hamiltonian to the bbbb configurations. (7') stands for the contribution of
the kinetic energy term. (V") and (V) stand for the contributions from the linear confinement potential and Coulomb type potential,
respectively. (V55), (VT), and (V™S) stand for the contributions from the spin-spin interaction term, the tensor potential term, and the spin-
orbit interaction term, respectively.

JT© Configuration Mass (T) (VI (vColy (VS5 (vTy (VIS)

PPy (eoeieey) 19693 677 482 876 26 0 091
0 PPy (qoeserse) 19775 667 514 812 -098 0 -177

15Dg+- 331,061 ) 19884 674 561  -746 324 -198 -14.56
1 1S0++(33)(,<§1 ®52) 19677 697 475 -893 -9.68 O 0
1'S g1+ (6806, 062) 19796 681 523 801 -13.94 0 0

PPy (eroesiroey) 19688 684 480 881 091 092 -092
0% PPygy(goseees) 19773 670 513 813 237 036 -1.78

13 Py 6ty 6106 19884 655 557  -728 553 086  -43

15Dy 33,61 60 19873 674 559 757 356 -1.53 -12.13
13Dy 33, (e5) 19800 678 525  -803  4.05 -1.64 -11.46
1°Dye 68y ey 19847 676 544 768 349  -2.04 -14.25

S 1@ (qoemee) 19812 662 535 796 297 0 0
PS 1o (qotspce) 19828 653 536 768 073 0 0
138 1+ 6byecer 00 19802 671 526 796 -7.59 0 0
1Py 361060 19711 689 488  -864 956 0 0
1P 6,060 19883 656 557 728 959 0 0

PPi@qoseos) 19692 678 482 877 261 034 -102
I PPy (qosnss) 19774 669 514 813 098 067 2

PPy 6,060 19890 646 561 722 251 021  -5.67
3Dy 3 0 19889 664 565 740 -0.13 026 7.1
D3, (e5) 19803 672 528 799  -0.63 045 -5.64

D (qonaee) 19906 662 573 731 066 002 -686
PDi iy (ot erses) 19856 668 548 758 173 075 158

Dy 6tyie,06) 19845 678 543 769 661 -1.02 -7.15
15Dy 3,06, 6 19887 668 563  -742 32 -097 -11.95
I:S (e eee) 19807 667 533 799 148 0 0
S o (qoeseey) 19827 655 535 770 246 0 0

PPi(oenee) 19690 681 481 879 -091 08  -1.03
PPy (oeneey 19773 670 513 813 237 022 -2.01
PPy 6oy 6106 19883 657 556  -728 555 -1.08 -3.24
1 1Dy iaye, 0 19877 667 562 -753 -0.44 -0.04 -596
PDp iy (eroesenesy 19907 660 574 730 097 063 -6.83
PDpevay, (qoeriroes) 19856 667 548 757 16 049 -1.57

5Dy 331610 19876 669 561  -754 352 -0.75 -9.98
1Dy o) 19802 673 527  -800 401 -081 -9.44
15D+ 6,y 060) 19850 670 546 765 344 -1 -11.69

PP (qocioe) 19695 674 483 874 258 007 L0l
PPy (oesinoeyy 19779 660 517 807 -096 013 196

Py 6t).6862) 19891 645 561 721 2.5 -146 -3.14
1'Dystneier ) 19807 648 525 777 221 0 0
1'Dy 330,616 19895 654 569 734 -173 0 0
2 Dy 3,0 19894 655 568 735 012 026 -231
D3, (e) 19806 667 529 796 -0.62 -0.44 -1.86

1:D2+,(6é)6(§1®§3,&®§3) 19910 654 576 727 065 002 224
PDy o (o) 19863 657 552 751 <169 073 -2.46

13Dy 660,616 19852 666 548 763 -644 099 231
15D 53,6, 6 19893 657 567 736 312 041 -6.98
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TABLE XXIII: The average contributions of each part of the Hamiltonian to the bbbb configurations. (7') stands for the contribution of
the kinetic energy term. (V") and (V) stand for the contributions from the linear confinement potential and Coulomb type potential,
respectively. (V55), (VT), and (V™S) stand for the contributions from the spin-spin interaction term, the tensor potential term, and the spin-
orbit interaction term, respectively.

JT© Configuration Mass (T) (VI?y (vColy (v5Sy (vTy (VIS)

18 e gircrocn 19814 653 534 185 439 0 0
PPy (eioerney) 19691 679 481 878 09  -0.16 103
PPy (qosnese) 19777 662 516 -809 233 004 197

3Py 66,6 06 19891 644 562 -721  -538 021  3.13
1Dy 680,61 ) 19773 661 515 814 227 0 0
1'Dy 33,6, 6) 19881 660 564 749 237 0 0
1D, . e5) 19770 674 521 835 253 0 0
1D, 3, e) 19806 666 530 796 29 0 0
2% 1'Dyes 336,060 19697 695 484 880 967 0 0
1' Dy sty 06 19848 672 546 766 -11.5 0 0
Dy i1 ) 19881 660 564 749 043 004  -1.95

Dy (aocie) 19910 654 576 727 096 062 224
PDysay (qoesiroey) 19862 657 552 751 <156 047 -2.46

5Dy 33,61 0 19881 660 564 749 345 032 -5.86
1Dy 33, ) 19807 665 530 795 393 034 554
1Dy 6.6, 06 19856 659 550 759 336 042 -6.83
P36y, c, 06 19902 627 569 711 239 04 598
Dy 33161 60 19901 644 573 729 012 007 45

Dy, e) 19812 657 533 789 061 0.2  3.62

37 PDi @ (qoermee) 19917 643 581 720 064 001 436
PDy iy (qoesreey) 19869 647 557 745 <164 02 478

Dyt cr0 19857 657 552 157 63 -028 452
15D 33,610 19901 645 573 -729 303 105 0
*Dios .60 19887 651 568  -744 042 -0.01 381

Dy aosson) 19917 642 8L 720 093 017 435
PDyiy (qatserce) 19869 646 557 745 152 013 478

1Dsee 33, 6,.60) 19887 650 569 743 337 082 0
3 Dy (1) 19813 655 534 788 383 088 0
13Dy 6oy, 060) 19864 647 555 751 326 108 0
4 UDy e 19908 634 578 722 294 051 874
15D+ (33,61 0 19894 640 573 737 329 04 741
4 1Dy () 19819 645 538 782 375 -043 7.2

12Dy 680, 1 060) 19871 636 560  -744 317 052 856




