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“Solomon saith: There is no new thing upon
the earth. So that as Plato had an imagination,
that all knowledge was but remembrance; so
Solomon giveth his sentence, that all novelty is
but oblivion.

Francis Bacon: Essays, LVIII”

— Jorge Luis Borges, The Aleph and Other Stories



Ductone

5 otd™ Laces™ — Clyired A\,ln@uwfo; ( {mmonaed 1w €.9- "Nedeov Chirot J)Wyy

(H_Q\\ol I.%twl/lbol/ MAU/' ‘S/L"wgeﬂw% qu/é)

Twe ve v o\uAtoms (@(P an Womh”wb)

- %OLO“]W@MC ML Chikel féﬁeaﬁ"Ve Acfuon

(1o 12

]
NM ‘Pleces
i L[u,[I. Ma%/' PRD q’f(?ﬂf%) 056022 | Pep 9 [z,ow)

\

PR D 100 (wrQ)[ZCcng . FRD .. Czoaz) Ih [Duu (T@Lr@?wykj)
4 (2021), 114021 ; PR 1o4(2021) 14022 (w&?mﬂ

a

7 L, HM\I} T Zahed ;
. Liw, MAN T 2ohed ; PRD 1O
¢, Lie, K. Mamo, AV T.2abed ) PRD 109(202)) 14023 . [ Phetopedtecfian of sz”‘fwj



(%td{f g)

A hmva 7ww&/> [ ‘{C’)J“)

® E T ‘DML}Om v

Mo < Aavo e hagy

), >> AQ@

(

heay ‘Sd?[h C(cbo“‘(o&ﬂ ag- My —> &4

d
e comen dbge—MWF“@‘J

(D7D, )

A"/NO

('m ,[/E‘C’ Wlbr -9 e h‘}h :?‘



(ol dhoue fauwm (fl-zm\

mf@ ~ lﬂf?« DTUD’“U Fas
Lz—r?omwfc Ao(whbmu ) "\gk Hme

<]

3 L ‘(Lt: i '
Il e SOZHLIQW( bav‘.jom Mbufmét/ 1L (‘9 })
—’?t 7[1(132/; Df - njg g i jSk S - jwzw

| S
(b [(2er

o Sudh classicald Aolton =
2enw modea [ rolediony U — Al) UA({.—])

o-‘L W&t &(fvc, (Jo@dt F[/g @% ‘fﬂ Mﬁ'-’-'t/w{fﬁ JF% /W/’{/a" ,-/jf"!fk[h/ %&

he»

A M/sw'fLI’ W

=" i b
= % 4
H = MO . 2—-‘:"5_2_“(5?@ — HD 252-&0?/

o Tw@ fm Mﬁ?l"f“-,- "7*’“{ ﬁ} henowme wﬁag .& ,



\QW& &&c@@f’_ |
o Sult) — IVQR) Uazer W&r\/, Aol = ‘j_@z&?w+ cheate, (1974 /

— et o amg s Foo heawy:
?)OEd*OFﬁ&Lwedﬁwr a.ﬁm«?xf —Ez_/ft VI bmsttbms o—% kaom (4 ﬂ)(?j |
olFoui' bm7w, e sl wotutibm of Hhe bound gide happad i

Pmewx OYL g@ﬂa . fﬁme_

o

2 Mial
(/Sﬁf\n f])w +vana_sw4oﬁfom) i
@ ksuom, DO
fuz) Vers s =
O

Collon- Klcbomos — (Honboddl)  10FS
o SMC&%&IAWL //ahawméwlojd [ &ASD/ ne Few-fa?q,wlc)






CLHPW/L JLOWL’Z&/{/: _Q»c@ﬂae/d("b ( MAr?\]{ M_g/h% ‘f-%‘a/ho[ C(‘Hl)/ R ] Jfﬂ(({‘??})

® Q@qw}owﬁ é’,{. M"MM(-(.WA{;@M Fmﬁww ?ﬁ @ 57WM112{3 ‘/ﬁm{—ﬂfﬁ’/) N

ppoor : = (YN e N
-I/{/‘.Q &W%j&m(,e/ 0-( oqp(r&atﬁie ’{b ‘H/ m,m[ﬁr,u— (= s (D ¥ %/D/*)
D oo len o Mt e vt exield cavend

. Mgp ~ my, ™ O(ZA;?M) ~ 3So ﬁe\/w o
wmnte

Q@Mﬁe-wf‘?:v‘h‘m, net J,ow@:&»g Ao

(fﬂc}m fxww’a(g

Ju




-}






I-" - .
EAWS | xo(2000), X,(2000) [21,22] {20”* GhAT b il
o

-y -
'¢:‘=|;:;:| !cc. DD

States ‘ I
73866 <9049

——

D D% Mkl o(fwkcﬁ

CC 1! > X1 (3872) [6]
3900) (23], Z,(4020) [24,25], Z,.(4050) [26]. X
tu <(4200) [28], Z.(4430) [29—32]] Rfo(424)og [?11] A B

'Y 7% § cs(3985) [33], Zies(4000), Zes(4220) [34]

Xc1(4140) [35-38], X1 (4274), x. ’
GG-‘J {X(4630) X (4685) [331(] ((474?0) ?381(4500) Xo(m(.]) -
5 ! et  x(s900) [14]
‘5 u; 71,(10610), Zy(10650) [40]

ce cuund iﬁ%ﬂﬂ? [[4]1]= P.(4380) [42], Pg(4440), "Ryds7)w
c(4357) [43] 15 \ Leskend |
ctudg Pes(4459) [44] .




dualiy (lboyregiy, A §/¢F7 )
9 é_m;quﬁg /Efach -

T Yo C}-o‘ s

I ben
S‘Jf”n;wca& - (f(”’f
-
Q ¢
maﬁe, Hem o et Lglee s

s
LoD We
e, Al

w wigleer dimeusion
Ha/lol@m'af &\M‘(/ HWA “u
] [
wAe t'l/(\'[ (L 3+ )
'f’D @Cp o f Lerie /N %( )\:Z]Y”U
Wiblen- plistion < duotdh U e

(ooColly 4 [,MJC N (ot
ipe e vzé 5

i Jlrm{fanqﬁ&% J’f’

Smrﬂ“ﬁ A

>



lakad { fujim 2000

0 MJ(B\B J\)_G mass Lo flcww{m: SULCNRF) 4 JUQ“}%) ~7 ‘gu\/ﬂjfj &B )(S

Low  enerqy Wi 1~ S= Son t S
) (L8R 2+ ke F 2
= > go{ Y d2 (v (L‘((‘z) JFr\I + ) Fya k(z)=(+2

3

Segh

Hwﬁe QXFaM.Ktrofni o)
A (2)- 2 B, (x#) ¢.(2)
/1\ (%" 2} z »(‘ ") (¢*) P 2),
; Kg(,fmn?j wﬁa .(9 ?1\/05 I= Ls+ Iskﬁm{:‘f wa; (,ﬂkc_ S@rmc wodsl

(1) 2) - -
wg / %?’“ ~oe, ?{Vé hidden 3/%/?@ m oded

Sm@blw /)]/uevtovwew(,} wdﬂa \/'i‘:gL:Ee«) VPM&{’M

A



mass

mass p ai 4 (a’) p"
exp.(MeV) | 776 1230 1465 (1640) 1720
our model | [T76] 1189 1607 2023 2435
ratio [1] 1.03 0.911 (0.811) 0.706
coupling ingut (Mkk =~ 949 MeV)
coupling fitting my, and fr experiment
fr 1.13 - k12 Mk [92.4 MeV] 92.4 MeV
Foy 0.0785 - & 0.584 x 10—3 (0.1 ~0.7) x 1073
Lo 0.157 - 1.17 x 1073 (1.1 ~1.7) x 1073
L3 —0.471 -k ~351x1073 | —(2.4~46)x1073
Lg 1.17 - & 8.74 x 1073 (6.2 ~7.6) x 1073
L1o ~1.17 - & —8.74x103 | —(4.8~6.3)x1073
gpm 0.415 . k~1/2 4.81 5.99
gp o g A 0.164 GeV? 0.121 GeV?
gajpr || 0.421 - k2 My 4.63 GeV 2.8 ~ 4.2 GeV







@ If we choose Mk ~ 500 MeV
and use nucleon mass (=~ 940 MeV) to fix the constant Mg,
(we only consider the mass difference), we obtain

g ie) (0091 0) (0,11 1) (3. 0000,20 | (3, 1U(0,8) [1,2)/(3,0)

!N(Zzl) [940]7 | 13481 1348~ 1756~ 1756T1,17567T |2164~, 2164~ 21641 21647

A(1=3)|1240T |1648T 1648~ 2056~ 2056T,2056T | 24647 2464~ 24647T,2464T

) L
States appeared in the Skyrme model (+ : parity)

® | = J states from Particle Data Group look like....

(np,nz) | (0,0) | (1,0) (0,1) | (1,1) (2,0)/(0,2)(2,1)/(0,3) (1,2)/(3,0)
N(=1)| 940t | 1440 1535~ |1655- 1710%, 7 | 20907, ? 21007, ?
A(1=3)| 12321 |1600T 1700~ |1940; 19207, ? 77 73

(7 :not found, = :evidence of existence is poor)




Table 2: <r2> I—o’ <T‘2> £ and <r2> 4 are isoscalar, isovector and axial mean square radii, respectively. gr—o and
gr—1 are isoscalar and isovector g-factors. ga is the axial coupling.

our model | experiment
(r*) (0.74 fm)? | (0.81 fm)?
(r*)._, || (0.74 fm)® | (0.94 fm)’
(r?) (0.54 fm)? | (0.67 fm)?

A
gr=o 1.7 1.8
gr=1 70 94

ga 0.73 1.3
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TABLE I. Charm baryons and Pentaquarks

B 1< | np,n; Ng Ng  Mass-MeV Exp-MeV
A 07 000 1 0 2286 2286
. 17 200 1 0 2557 2453
127 200 1 0 2596 2520
Ar 03 001 1 O 2683 2595
01" o010 1 0 2726 2765
» 17137201 1 0 [2947 /2986] -
117137 21 0 1 0 [2948/2995] —
P, 117,187 10 0 1 1 [4340/4360/4374] [4312/4440/4457]
Pr1i7,137 10 1 1 1 [4732/4752/476T7] -
117,137 11 0 1 1 [4725/4746/4763] —

To fix the parameters for the charmed heavy baryons, we choose Mp = 1.87 GeV
for the D-meson mass in (7) and fix Mgx = 0.475 GeV to reproduce the My, = 2.286
GeV. This low value of Mk is consistent with the value used to reproduce the nucleon



TABLE II. Bottom baryons and Pentaquarks

B 1J* I npny Ng Ng Mass-MeV Exp-MeV
Ay 07 000 1 0 5608 5620
% 127 20 0 1 0 5962 5810
137 200 1 O 5978 5830
A; 03 001 1 0 5998 5912
01" 010 1 0 6029 (6072)
»r 147,127 20 1 1 0 (6351/6367] ~
11713721 0 1 0 [6344/6367] -
P,27,22710 0 1 1 [11155/11163/11167] —
Pr117,187 10 1 1 1 [11544/11553/11556] -
147,127 11 0 1 1 [11532 /11543/11579] -
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FIG. 1. Newly measured isoscalar charmed T tetraquark by LHCb |
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TABLE I. Binding energies for tetraquarks versus the 't Hooft

coupling A = g% Ne with Mxk =1 GeV

A |QQag GeV |bbgg GeV |begq GeV |ccgqg GeV
10 —0.097 —0.088 | —0.080 | —0.072
15| —0.107 —0.091 | —0.077 | —0.062
20| —0.108 —0.085 | —0.064 | —0.041
25| —0.103 —0.073 | —0.045 | —0.018
30| —0.093 —0.056 | —0.024 | —0.0016
32| —0.089 —0.048 | —0.015 | 0.00073

TABLE II. Binding energies for tetraquarks versus the 't

Hooft coupling A = g%y N, with Mk = 0.475 GeV.

A |1 QQaqg GeV |bbgq GeV |becqg GeV |ccqgq GeV
10| —0.046 —0.044 | —0.042 | —0.040
15| —0.051 —0.047 | —0.044 | —0.040
20| —0.051 —0.046 | —0.040 | —0.035
25| —0.049 —0.042 | —0.035 | —0.028
30| —0.045 —0.035 | —0.027 | —0.019
40| —0.031 —0.018 | —0.0076 | 0.0011
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