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© Introduction: QMC Model

© Effective Hadron Masses and Potentials (Parametrization)
@ Two-flavored heavy meson self-energies, mass shift

9 Summary and comparison of mass shifts

@ Focus: BEf-nucleus bound states

@ Summary of BX-12C bound states and prospect
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Motivation, Focus

Motivation, Focus

eln-medium mass shifts of two non-light quark flavor mesons
(B, B!,Bs, B, Ds and D?) ! m,, m,

S

<> Higgs mechanism, with chiral symmetry

eEffects of chiral symm. (partial) restoration via self-energy
loops ?! on two-non-light quark flavor mesons
(B¢, B, Bs, By, D; and Dy)

emp: ~6339.0 (Expt. ATLAS: arXiv.2605.16228 (2026))

eFocus! || B -nucleus bound states

C_

ePropaganda!
Density dependent parametrization: (for easy usage)
Baryon and Meson m}, \, and vector V&5 potentials
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Quark-meson coupling (QMC) model

[p-field is suppressed (symmetric nuclear matter —).]

o The relativistically moving confined light quarks
(u, d) in the nucleon bag interact self-consistently
with the scalar-isoscalar o, vector-isoscalar w and
vector-isovector p mean fields generated by the light
quarks in the other nucleons and itself.
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QMC model r. Guichon, PLB 200, 235

(For a review, PPNP 58, 1 (2007))
Nuclear Binding:!!

Light (u,d) quarks interact
self-consistently with
mean o and w fields

q q
‘m*q=mq—goo=mq-Vo ‘

J nonlinear in ©

<w>
N N 2
M*N=MN - goo +(d/2) (250 )

q M*N=MNn -V},‘J
| (ivea -(m-vé)-Yvd ] g- NW
1 S
& — Vo= 3ve

[iYd - M* -
N

Self-consistent !

(Applied quark model !) K. Tsushima 6
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S in nuclear medium in

Nuclear Binding!!

Light (u,d) quarks interact
self-consistently with
mean ¢ and w fields

q q
‘m*q=mq—goo=mq—Vo ‘

J nonlinear in " )
M*m=Mm - goo + (d' /2) (260 )

[i1:0 - (m;-Vo)-YoVa ] = 0

o,w fields: no couplings with s,c,b quarks!!

K. Tsushima 16
eExperimentally extracted 7’-12C potential of ~ -61 MeV

[arXiv:2509.07824v1 [nucl-ex]] ~ QMC prediction

LEFAL I CTE TG ER (V[ (ol [ RRSETNE TN DM SIEY? Origin of Mass and Matter in the Universe . i ’ 6/-47



- @

R=(p’x /p’z)=(GE/Gm):4He/ "H

S. Malace, M. Paolone and S. Strauch, arXiv:0807.2251 [nucl-ex]
S. Strauch et al., Phys. Rev. Lett. 91, 052301 (2003)

T T T T !
—— Madrid, RDWIA A MAMI
1.1 —— Madrid, RDWIA + QMC O JLab E93—049
Schiavilla OPT + MEC ® Prelim. EO3—104
[ —— Laget, FSHMEC+3C _
= 1.0 ]
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~
o 09 T
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Q2% (GeV#/c?)
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Introduction: QMC Model

=—-14J energy levels (Prog. Theor. Exp. Phys. 2021, 073D02
y

E-UN 4. WS+ Theoretical _
= F Present data Coulomb predictions 1
2 —_ I — -
Rl b~ P ]
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e — — o~ > — <t o — —_ —_ k
S8 EZEREyHEEE
— = g Y we  w 0 E
52 %2 8 5§ g %Y E 3B
o o B »n wvn 4 ® A
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QMC model 1: Hadron level

c
my(o)

8o

L:HlESOIl

PB

Ps

1:;['7 -0 — mXI(U) - gww'u’)’u]'lp + Emeson’
my — go(0)o ~ my — g5[1 — (an/2)(gs0)]o
g-(c =0) (can well be parametrized)

1 1
S Ouodto — m’o? — 5O (9w — 8 wh)

1,

5’"«;“’“""# (no higher order meson self-interactions)

/d3k 0(kr — |k|) = k32

/d3k o(kr — |K|)——"n(7)

Vmi (o) + k2

(2 )?

(2m)
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Introduction: QMC Model

QMC model 2: Quark level

x=(t,7 (|F] < bag radius), VI = glo

2
[py.ax—(mq Vi) F4° (vg) ;Vz)](d’d(ﬂ):o
0

Yg(x)
[/ - 0x — mg] ¥o(x) (or ¥g(x)) =
niQ* — z 4 dm*
m; = Z inh + 37.‘.R;3B’ drI:h 0
j~ea.Q@ " IR=F;

Jo(x4,0) = B0 ii(x.0)s By = \/(X — Rym3) /(2 + Rymy)
Q= Q; = [+ (Rym?)’]'/?, with m} = mg—glo
9 = 05 = [ + (Rymo) V2 (@=s,c.b) _

Origin of Mass and Matter in the Universe
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QMC model 3: From quarks

— gi _ (o)
o = CN( )(2 )3/d3k0(kF |k|)\/w

= %CN(O')pS (ga = go(o' = 0))3

o

-1 dm’ (o
Me) = g | D] o L) = 55050 Vi (5]
E°t/A — my = (2ﬂ_)3p8/d3k0(k,:—|k|) m:2(o) + k2
m2o?  gpg
2p8 + 2m? -
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QMC model 4: Couplings etc.

mg(MeV) | g2 /4n g2 /An  mj, K Zy  BY*(Mev)
5 5.39 5.30 754.6 279.3 3.295 170
220 6.40 7.57 698.6 320.9 4.327 148
dmg : _
M = —3gg/ dr P q(AYe(F)  (thelowest bag w.f.)
do J bag
17
= —3g150(0) = —_ [8+(0)al,
—— o
-1 dmy,
Cu(o) = [ mN(U)] :
g-(oc =0) do
g2, = g{,\’ = 3g7Sn(o = 0).
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Introduction: QMC Model

Parameters

Table: Current quark mass values (inputs), quark-meson coupling constants and
the bag constant B, obtained with the inputs: free nucleon bag radius Ry = 0.8
fm, empirical values E***/A — my = —15.7 MeV (my = 939 MeV) at the
saturation density pg = 0.15 fm—3, and the symmetry energy, 35 MeV.

my.d 5 MeV g§ 5.69
m, | 250 MeV || g@ | 2.72
m¢ | 1270 MeV g;’) 9.33

my, | 4200 MeV || B* | 170 MeV
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Results: Quark Meson Coupling Model (Standard)

(E"/A) - my (MeV)

0l . I . I . I . I . I . 1
200 0.5 1 1.5 2 2.5 3

P/, (p0=0.15fm'3)

e Symmetric Nuclear Matter - Binding Energy per Nucleon
e mg=>5 MeV, K= 279.3 MeV
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Introduction: QMC Model

g :‘ ; ; ; ; ;’;
> 100 T .
\E/ [ /,/”/’ ]
NS
= L ]
= [ R ]
5 i ® 1
3 -100f m*_ (m =5 MeV)]
(S [ q ]
N == -V
o] r o 7
g 200 ~ .
S r T b
¥ L \.\'\ 4
B -300( | | | | | o
0 0.5 1 1.5 2 2.5 3

Ps/Py (p0:0.15fm'3)

e Effective mass of constituent quarks: mg =5 MeV
oAll the light-quarks in any hadrons feel the same potentials !!

-t 15747
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Effective Hadron Masses and Potentials (Parametrization)

QMC: In-medium hadron masses (remind again!)

x=(t,7 (|F] < bag radius), VI = glo

0

[w-ax—(mq—Vii)?VO(VgJ“lvzﬂ <$8>

2
e ()] (34
[ - 0x — mg] ¥q(x) (or Yg(x)) =0

0

anf — Zp 4 3 dmg

m: = — _ __ + —7R*”B

P Z ~ Ry M 37 dRy,
j=9,6,QQ

Jo(x4,0) = B0 ii(x.0)s By = \/(X — Rym3) /(2 + Rymy)
Q= Q; = [+ (Rym?)’]'/?, with m} = mg—glo
Q, = 95 = [xg + (Ryma)’]/? (@ =s,¢c,b)

Q a, Q A AN Ao
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Effective Hadron Masses and Potentials (Parametrization)

Baryon (with light quark) Scalar potential [mj — mg]

I< ~ T < = T T
AN AN
= N, - = N~ Te~o
~ ——_—— = ~ =
—-100|- - = ——— = -100 . e ———
g Sl - g See
o - N ~.
E s.\.N‘ E \.‘I\'
— 2001 Rl m 1 = 200 IR -
=] bt < C.
= .- ] -
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= =
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s 'Ro=C N
0 NN 3 <~ o
= S = S
< N ——— < N ——
—= 100 - ~——— = -100 - e
g S g S
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g e, g .
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2 ---Z E ---5
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Meson (with light quark) Scalar potential
*
[my, — mu]

I~ 0 I~ e T—— T - - -
2 C A\
= = ~._‘5""""---.
Z 10 10 ey .
~ %
g g
Z 200 v @ E = 200 E
g P g
= ———K -
I e < g b
e | B Y ,
R n 5 | Lilg
[;) — N m‘:250 MeV [;) N mC:l 270 MeV, mb:4200 MeV
n 1 n | n 1 n | n 1 n n 1 n L n 1 n | n 1 n
400 0.5 1 L5 2 25 3 400 05 1 15 2 25 3
3 3
Py/Py (Py=0.15fm™) Py/Py (Py=0.15fm™)
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. . . . *
Scalar potential (with light quark): my \, — mgy

0
\\

-50 K\ £ I -———-D |

%\ \\ = = N
. N [ B
2 00l \\ I I S ]
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Scalar field o and fit

0 500
S -100F —-g¥ (0o E A400§— E
2 A —— - (c=00 > 3
= S o [5} L
< N > o
= -200F AN E < 300F B
0 ~ © E
= ~ —~
1 N X
Z 3001 Seo E B 200F B
= ~
o \\\ 3 Zu? £ PR gic:g'i(czo)o
F 400 S~ 100E fit E
\g E
-500 L L L L L E 0: L L L L L
0 0.5 1 L5 2 . 25 3 0 0.5 1 L5 2 s 25 3
Pe/Py (Py=0.15fm~) Pg/Py (P =0.15fm~)

x = (p8/po)s po = 0.15fm™>
(g¥o)(x) = 1.60828 — 23.9107 v/x + 350.631 x — 144.309 x/x

+19.4750 X (x > 0, [x > 0.001])
(859)(x) = 0 (x=10)
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Effective Hadron Masses and Potentials (Parametrization)

3 . - -
B,M:" Parametrization

n a
my =~ mg— Jlgy [1 - ;(g{,"a)] o,
n ap
= mo— 2 (&) — Felo)].
(B =N,NE, S0, 2% N, X6, =, Apy Xp, Eb)'
M

n
my, ~ my— ?qg{'v [1 — a;w(ggcr)} o,

ng' am 2
= mM—? (gﬂ’o-)—T(g{,"o-) s
(M= w,p, K, K*,n,7', D, D*, B, B*, with n] — 1for nandn’).

-t 21747
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Effective Hadron Masses and Potentials (Parametrization)

Vector Potentials: Parametrization

x = ps/po (po = 0.15 fm~3)

Vg(x) = bpx,
Vi(x) = 41.77x
Ve(x) = VI = (ng— ng)VY = (ng — ng) x 41.77 x

VE(x) ~ 1.96 x 41.77 x

(baryon octet — Pauli potentials)

y = p3/po = (pp — pn)/pPo, isospin-third component of h, I,

BVi(y) =I5 x 84.61y
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Effective Hadron Masses and Potentials (Parametrization)

Parameters

Table: Effective mass slope parameter ag y, and bg.
([m§ — ms] + VE ~ +30 MeV at po.)

ag x10—% Mev 1 ag x10—% Mev ! ag x10—% Mev—! ag x10—% Mev—1
an 9.15 an 10.08 — — — —
ap 9.35 — — an, 9.90 an, 10.78
ay 9.59 asg = 10.15 ax, 10.34 as, 11.22
az 9.52 azx 10.15 a=, 9.99 az, 10.83
bg MeV bg MeV bg MeV bg MeV
by 125.30 ba 125.30 — — — —
by 92.57 — — bp 83.54 bp,, 83.54
by 100.12 by x 83.54 by, 83.54 by, 83.54
by 152.42
b= 46.29 b= 41.77 bz, 41.77 bz, 41.77
ap | x10—% Mev—T am x10—% Mev—T am x10—% Mev—1 am x10—% Mev—1
EM 8.73 ak 6.66 ap 8.61 ag 9.92
ap 8.70 ayx 8.60 apx 9.09 ag* 10.04
— — an(ng — 1) 7.03 — — — —
’
— — Y — J— — —
ayr(ng — 1) 8.81
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Two-flavored heavy meson self-energies, mass shift

Two-nonlight flavor meson self-energies:

B* B B
[ N 7
B \_J B B \_J B Bt \__J B
p @ pr @ n (d)
B* B B
a e )
" V W KK*j(b')& " kxj (e)BS
D* D D
(N (Y
" \R/ @’ K @ " k/</ (f)Di

Figure: Self-energies of pseudoscalar mesons B, B; and D, and vector
mesons B}, B} and D} (from top to bottom) in the lowest order.
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Two-flavored heavy meson self-energies, mass shift

B. mass shift in nuclear medium

o A, = mi— my, h = B(Bs, Ds)
o m2 = (md)? + (K = m?)

B* B

B, B. B, B,
D D*

@ Only lowest order ("minimal” contribution)

e SU(5) effective Lagrangian densities used to calculate the
self-energy effect of the mesons
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Two-flavored heavy meson self-energies, mass shift

B, B*, D, D*, K, K* effective masses

005 115 2 25 3
0,

005 1 15 2 13
(N

900

80
80
70

S m

650

< 0

%550

£ 500
50
0
30
3

TS
o0,

Figure: B and B* (left), D and D* (middle) and K and K* (right) meson
effective Lorentz-scalar masses in symmetric nuclear matter versus baryon

density.
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Two-flavored heavy meson self-energies, mass shift

Effective Lagrangian

o= Te(o.Po0) - 7o ()

F.,. =0,V, —0,V,
P — 8,P— 2[V,, P], Fuo — 3,V — 8V, — B[V, V]

L =Lo+igTr(d"P[P, V,]) — ETr ([P, vu]z)

+igTr (9" V¥ [V, vu])+%rr([v,“ vy]z)

Z. w. Lin and C. M. Ko, Phys. Lett. B 503, 104 (2001)
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Two-flavored heavy meson self-energies, mass shift

—_ =", n e M
Py = \/2§+\/6+\/ﬁ+ 20
— —4n Tc n
Ps = 36+\/ﬁ+\/§_0
— —I7c _Mb_
Ps= "5t /%
P5=—jg'b
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Two-flavored heavy meson self-energies, mass shift

- ‘/2 K*O D*— B*O

Vi pt Kk DO Bt
1 P
—x0
V‘ﬁ K~ K~ V3 D~ BY
D0 p*t+ D:"' V, B:"'
«— pf0 50 - —
B~ B B B~ W
— 0 L w YT
Vl_x/io+x/6+ 1/2+ 20
——p 4w v, T
V2 = 2+\J//6w+ %t Vo
- 2w  JV T
Vs = 363/:' % T Vo
- = T
Vi=-"T5 tum
Ve — =27
ST s
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Two-flavored heavy meson self-energies, mass shift

Effective lagrangian (example): B, B:
igs.8+0[(0,B;)D — B (8,,D)]B* + h.c.

Lp.B*D
Lppp- = igs.p-[(8,BF)B— B} (8,B)]D*" + h.c.
Lp:ep = —ige:epB.™"[B(8,D) — (8,B)D] + h.c.

(53). = (5 59).

—x0

= , D= (D" D"), D" = B
D~ D*
5g
—=2 =~ 13.2
8TBB 10

T T 30747



B. self-energy (example): B*D loop (only case)

Vg, = Amg, = mg_— mg, (mp_< mp,, Lorentz scalar),

my = (m},) — 1Za (R = m)).

mgz = (m},) — 1Z5,( = m3),

Zg:D(m"éc) = _Ztg:icm’:)/dlkl|k|2’B*D(|k|)FBcB*D(k2)a
mg (—1+ kg/mi)

(ko — wh.)(ko — mE + wh)(ko — mp — wp)

( 1+k2/m )
(kO + ‘-"B*)(ko wp) (ko — mg — wp)

I, (k) =
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Total potential V&< (B*D + BD*) loops

W T T M
& N | =B
= A Y A A= 00wy {
5 - A - N=SO00NY
S 2 ) —A=R0RV ] Xe, | A=G00NeV
¢ 3 2 N \&, 1
E B0 1 & o \:\2{-\*
z E g} M
] T N,
20+ BBy | 1 . Total: B*D + BD* loops N
BLACK .80 b —{auoo\i;{ ol O a ]
TS L T B CR R CR o"‘0‘5‘”‘1”‘1“5”3”‘2‘5“
B, 7050 0,07 15 B0, =015 )

Figure: |Xpg,| (left), mp (middle) and Amg, (right)
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Total potential Ve (BD) loop

W= ' ' T e 40— ‘ CTTTTT N
| . 223§§2§:¥ o A:gggg.vlev 5
B, Do -=-N=3000MeV| Qb SN Total: BD looy
N = /:.afm\a'» 6330] =000V .}\\\ P
O e N T -~ = 5000VEV 9 N
§ S~ [ — N\=6000MeV] 1 v RO
Yol 0 TTee—el 4 2 2
° k. w0 W
A N o FAE = =20y
el Tteeee q — - A= 3000MeV
.— ‘ e
b+ A= 5000
af 1 iy A A= 60y
Total: BD loop
) S R 3 N R B A BB | SR S
05 1 15 2 25 3 00 1 152 253 0 05 1 1§
3 3
By 5 056 ) By, 0015 0o,

Figure: |Xp«| (left), mj,. (middle) and Amg: (right)
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Two-flavored heavy meson self-energies, mass shift

Total potentials: Am,,, Amg_,Am,,

0,
V) T T T T T
) BBi—lmpmm
S0
>
) ¢
5 B,
< o "
R Ny
E Y
g = AN Js
d o R
— - A=Y Y
50F — - A= A00MeY <
s AB: 5000 MeV
— A= 6000MeV
Mt
005 1 15 2 28 3

By, b0.50)

e I T T 1 T
<= 2000V B
== \=3000MeV
A LT e | SN
S o A=N000Y| | A
§ o, (A6 |}
A0 \, 13 O
< N ©
Em \.3‘\%, E \'\.\\‘\
4 N T | T N
Toul BD+BD oy Ny | A= 400V
'mF 3 A, =6000Me
s e b b b 200 PR IR I U I
05 52 25 3 005 1 15 2 25 3

3
PP, (9,=0.15Mm )

By, (0050)

Figure: Am,, (BB*) (left), Amg (B*D + BD*) (middle) and Am,, (DD*)

(right)
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Two-flavored heavy meson self-energies, mass shift

Total potentials:

Am,, (MeV)

0., (07 0.15fm'3)

0 T T T T T 0) T T T T T
%
S AN Total: BB loop LSRN Total: BD loop ]
S\ ~ DX
\\\\\& % o \\\\\%
Nk N 20k N 1
20 "'-T\\\‘\'\ 5 TR
\\\:\ v) \t5Q
A0 AN N NIN g b =20y RS
. RN — - \= 3000V
=AY T B v
I - A - A=S000EY ]
I B — \=6000MeV
— Az G0N
_50 PR I NI I R 50! 1 | I | Il
005 I 15 2 13 005 1 13 2 23 3

Am~y, Amg., Am,)y

1, deceasing ££0

C., T T T T T
X
W
I NN
\\‘\\
\‘\ So
Qo AN
e} ~
5 [[—A=200MeV]. s
0 asamve| o S
-~ A= 4000 MeV
A0 - A= 5000 MeV '
. A= 6000 Mev]
50 T T 1 1

1
005 1 15 21 25
/oy oy 0.L56m")

Figure: Am~y(BB) (left), Amg-(BD) (middle) and Am,,,,(DD) (right)
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Summary and comparison of mass shifts

Summary of mass shifts for the two-flavored mesons

o|Amg | < |Ampg| > |Amp,|
o|Amy,| < |Amg| > |Amy,|

o|AmB:| ~ |AmB;<| < |AmD;|
0|Am'r| ~ |AmB;| =~ IAmJ/w|

eB*-nucleus bond states (}2C done, and more! — next)

Other studies (include KT below):

eA. W. Thomas, G. Krein, J. J. Cobos-Multinez: J/1- and
nc-nucleus bound states, Prog. Part. Nucle. Phys. 100, 161 (2018)
oG. Zeminiani, J. J. Cobos-Multinez: T- and np-nucleus bound
states, Phys. Rev. C 105, 025204 (2022)

eJ. J. Cobos-Multinez: n- and 1’-nucleus bound states with widths,
Phys. Rev. C 109, 025202 (2024)

eBF-12C bound states! Phys. Rev. C 111, 055202 (2025)
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Focus: Bci—nucleus bound states

Bf-nucleus bound states

BX-12C bound states, Phys. Rev. C 111, 055202 (2025)

Solve the K.G. equation in momentum space for

B (m+ V)| = [e — (Vi = 0+ Vo) I’y

B:I:

Bound-state energies E,, for each energy level

Enlf = E€Epe— M
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Focus: Bci—nucleus bound states

B.12C and B.?%8Pb potentials (wo Coulomb pots.)

Vg () [MeV]

ePoetntial depths are similar !
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B£-12C wave functions including the

Coulomb pot.

B,-"°C (A= 4000 MeV)

= s state
— = lp state

+ ld state
+ = 2sstate

B"_-"°C (A= 4000 MeV)

— s state
— = lp state

+ 1d state
+ = 2sstate

eVertical scale difference !
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B£-208pp wave functions including the Coulomb pot.

0.4

- 208
B -7 Pb (A=4000 MeV)

— s state
— = lp state

1d state
+ = 2sstate

0.5

+ 208
B -
c

Pb (A= 4000 MeV)

— s state
— = lp state

1d state
+ = 2sstate
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Focus: Bci-nucleus bound states

B.12C bound state energies w/wo Coulomb pot.

Bound state energies (MeV)

B_'2C (Strong only)

nf | Ag = 2000 MeV | Ag = 4000 MeV | Ag = 6000 MeV
2c 1s -74.55 -76.06 -82.43
1p -51.53 -52.88 -58.64
B--12C
nf | Ag = 2000 MeV | Ag = 4000 MeV | Ag = 6000 MeV
¢ 1s -79.12 -80.63 -87.03
T 1p -56.15 -57.53 -63.38
B_-12C (2EV. — 0)
nf | Ag = 2000 MeV | Ag = 4000 MeV | Ag = 6000 MeV
2c 1s -75.06 -76.58 -82.98
1p -52.63 -54.01 -59.85
BT-12C
nf | Ag = 2000 MeV | Ag = 4000 MeV | Ag = 6000 MeV
Zc ls 71.01 -72.53 -78.94
-49.11 -50.49 -56.32

Kazuo Tsushima (UNICID RELNCETTIOMEIEYL Origin of Mass and Matter in the Universe B
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Summary of BCiJZC bound states and prospect

Summary of BZ-!2C bound states and prospect

elmportance of the Coulomb-strong intermittence! for the Bﬁc—lzc
bound states (explicitly for the first time by the full KG equation)

Future plans: ‘

eComplete for other nuclei, B;J:C—nucleus bound states

eComplete the study of two-flavored-heavy-heavy meson-nucleus
bound state studies (B, Bg*) and Dg*) mesons)

eComplete for other nuclei, two-flavored-heavy-light meson-nucleus
bound state studies B*), D(*), and K(*) mesons)

eStudies of the mesons with non-zero momenta cases (vector
mesons !)
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Summary of BCiJZC bound states and prospect

Support from:

eAPCTP (Korea)

eOMEG Institute, Soongsil University (Seoul, Korea)
ePukyong National University (Pusan, Korea)
¢COREnet, RCNP, Osaka University (Japan)
oINCT-FNA (Brazil)

¢CNPq (Brazil)

Thank You Very Much !!!
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Summary of Bci~12C bound states and prospect

Bound quark Dirac spinor (1s1.2)

Quark Dirac spinor in a bound hadron:

as(r) =[ U X

ioer L(r)

Lower component is enhanced !
— ga*<ga: ~|U|"™2-(1/3) |L|**2,

—> Decrease of scalar density =
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Summary of Bciflzc bound states and prospect

Comparison of Energy/nucleon

(E*/A)-my [MeV]
=
L

B~/ A)-my (MeV)

e ! 1 1 | 1 - ! 1 1
2[JO 0.5 1 2 25 3 2(10 0.5 1 15 2 25 3

1.5
p/p, P&/Py (9,=0.15fm™)

e Symmetric Nuclear Matter - Binding Energy per Nucleon (scale
I

e LF pion model (left): mg = 220 MeV, K = 320.9 MeV

e Standard QMC (right): mg =5 MeV, K = 279.3, MeV
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Summary of BCiJZC bound states and prospect

1000— : : : : : 1000

mN* [MeV]

400 n L n L n L n n L n Il n L n |
(] 0.5 1 15 2 25 3 0 0.5 1 15 2 25 3
PP, Pe/Py (P= 0.15fm'3)

I L I L 500E L I L I

Nucleon effective mass
oLF pion model (left: m; = 220MeV)
eStandard QMC (right: mg = 5MeV)
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LF pion model and Standard QMC: m, (potentials)

300

~ -]
> 100 - b
e
200 B S Ll
= Z ORET
> <
[5} = q
< o — S 100 N m*q (mq:S MeV)
* o [ Ve
E E >
o < 200 . N
El
%
L L L L L & -300 L L L L L
0 05 1 15 2 25 3 0 0.5 1 L5 2 25 3
plp,

3
Pg/Py (P=0.15fm )

eEffective mass of constituent quarks, up and down
oLF pion model: my; = 220 MeV (left)
eStandard QMC m,; = 5 MeV (right)
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