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・Symmetry of QCD in medium

1. Introduction

<latexit sha1_base64="phPpL7hn0x4xso00/RnLu9j2iUM="></latexit>

SU(3)L ⇥ SU(3)R① chiral symmetry restoration in medium

② Effective enhancement/restoration of             anomaly
R
R
R

L

L
L<latexit sha1_base64="BbWif1baNsLtS2wRA/B8CTMCx3o="></latexit>

I

chiral restored

chiral broken Lattice QCD
eg, Aoki et al (2008)

eg, Suzuki et al (2004)

pionic atom experiment

eg, pNJL model [Fukushima(2008)] →

→ Clues to understand QCD topological effect to hadrons

eg, Gross-Pisarski-Yaffe (1981), Fejos-Hosaka(2015)

→ Clues to understand hadron mass generation

�
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restored

broken

instanton

- Examination with these symmetry aspects are inevitable to pursue systematic/comprehensive 
understandings of hadrons from the underlying theory: QCD

<latexit sha1_base64="+orU185yL0WJc4fc591OZ/aMvxg="></latexit>

U(1)A
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- Diquark is not “observable” but its dynamics must be governed by chiral symmetry and anomaly

i) Chiral partner structure 

<latexit sha1_base64="yzWJZNuoKQ7063YwydY14WE00Qo="></latexit>q
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mass

← induced by chiral symmetry breaking

ii) Inverse mass hierarchy

mass

<latexit sha1_base64="cB77qbeuxBoCkBu8+bZOViX9g6Y="></latexit>

[qq]�0

<latexit sha1_base64="gOBVil2eDPqIj8NHfpn+3lptSns="></latexit>

[sq]�0

<latexit sha1_base64="JSO55NFAKuQARZ3J8AK5n/XetFE="></latexit>

[qq]+0

<latexit sha1_base64="vK1N5o2x6LwUi7Li6TA+JHjbpww="></latexit>

[sq]+0

<latexit sha1_base64="gOBVil2eDPqIj8NHfpn+3lptSns="></latexit>

[sq]�0
<latexit sha1_base64="cB77qbeuxBoCkBu8+bZOViX9g6Y="></latexit>

[qq]�0

<latexit sha1_base64="cB77qbeuxBoCkBu8+bZOViX9g6Y="></latexit>

[qq]�0
<latexit sha1_base64="gOBVil2eDPqIj8NHfpn+3lptSns="></latexit>

[sq]�0

- Those properties strongly affect fate of diquark masses at high T with, eg, chiral restoration

inverted
Harada-Liu-Oka-Suzuki (2020), 
Suenaga-Oka (2023)

diquarks

eg, Hong-Sohn-Zahed (2004)

1. Introduction
・Diquarks with QCD symmetries

<latexit sha1_base64="PLBld1LrWC8U0GvdJ5IihKoKXIw="></latexit>s
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U(1)A anomaly
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Qheavy quark = spectator 

- Diquark chiral dynamics (in our world) is reflected by singly heavy baryons (SHBs)

<latexit sha1_base64="/KFUiDeH+pQgkpv0I/1ZvFyJsxE="></latexit>

⇤c,⌃c, · · ·
<latexit sha1_base64="yzWJZNuoKQ7063YwydY14WE00Qo="></latexit>q
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diquark

observable!
SHB

- This work Study masses of spin-1 diquarks and corresponding SHBs with chiral restoration, 
particularly focusing on                    decay at high temperature

<latexit sha1_base64="DpasABTxgPZ+LwVp+6FwSM5q/58="></latexit>

⌃c ! ⇤c⇡

1. Introduction
・Singly heavy baryons
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- cf, lattice studies

static quark
(color source)

potential (HAL)
<latexit sha1_base64="JpQRNILsoL6PAee7EDl2mAxxXJY="></latexit>

Q� qq

eg RCNP (Ishii-san’s) group
diquark baryon (well-defined)

<latexit sha1_base64="6w44L8ORTUjYWNqLKxbXXSO4nCk="></latexit>

Nc = 2“Numerical experiments” in              QCD

mass spectrum, diquark-diquark potential, etc.

eg, Japanese group by Iida-san, Itou-san, etc.
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・NJL model
- We start with the 3-flavor NJL model including meson and diquark channels

<latexit sha1_base64="TtUc1lSjPLgiVoz7PgAmMm+fpRs="></latexit>

LNJL =  ̄(i@ �M + µq�0) + L(4) + Lanom.
(6)

<latexit sha1_base64="Pv6ndCIckBL0SqO3R29O6YbyPDk="></latexit>

Lanom.
(6) = �8K(det�† + det�) +K 0(⌘TL�⌘

⇤
R + ⌘TR�

†⌘⇤L)

<latexit sha1_base64="xQleiUXdvQc3GRPBAopEhpBc9fY="></latexit>

�ij = ( ̄R)
a
j ( L)

a
i
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(⌘L)
a
i = ✏ijk✏

abc( T
L )

b
jC( L)

c
k
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(⌘R)
a
i = ✏ijk✏

abc( T
R)

b
jC( R)

c
k

<latexit sha1_base64="+Y3snpAPnZ3WzPZPhHfgNv3/tgE="></latexit>

M = diag(mq.mq.ms)

- Interactions respect                             chiral symmetry
<latexit sha1_base64="phPpL7hn0x4xso00/RnLu9j2iUM="></latexit>

SU(3)L ⇥ SU(3)R

- is responsible for the           anomaly effects
<latexit sha1_base64="HKwfX6iXbexq/060KZCaV8ssQvg="></latexit>

Lanom.
(6)

<latexit sha1_base64="53SThk5EOH+igF5pywot083+K7w="></latexit>

U(1)A

meson:

diquark:

<latexit sha1_base64="DBtnugUhsQtNQIEeBB/ffmcLHVU="></latexit>

1±

<latexit sha1_base64="7N0Bw/FUBPOQu2iOg3IxZn9s100="></latexit>

0±

diquark:

<latexit sha1_base64="7N0Bw/FUBPOQu2iOg3IxZn9s100="></latexit>

0±

meson/diquark fields

with

<latexit sha1_base64="cTHy93CWECK//Dp5Pnf2wzHCVbE="></latexit>

L(4) = 8Gstr[�
†
�] + 2Hs(⌘

†
R⌘R + ⌘

†
L⌘L)� 8Hvtr[⌘̃

†
µ⌘̃

µ]

<latexit sha1_base64="5mFmCJAfkWaBz+unuHHFGFU6tuU="></latexit>

h�i = diag(hq̄qi, hq̄qi, hs̄si)

<latexit sha1_base64="9rW11//HfmNIA0zd6MYnLPcTPkM="></latexit>

(⌘̃µ)aij = ✏abc( T
R)

b
iC�

µ( L)
c
j

- With mean field approximation, dynamical quark masses read
<latexit sha1_base64="ESXzqtBFJLvqfsH6596cALCuAqo="></latexit>

Mq = mq � 4Ghq̄qi+ 2Khq̄qihs̄si
<latexit sha1_base64="xGX2zQefLV22iZQCIh1TPkhddEQ="></latexit>

Ms = ms � 4Ghs̄si+ 2Khq̄qi2
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KAnomalous     term generates
contributions to

<latexit sha1_base64="PETFaCBfyWpff355i6TGSJWtr7M="></latexit>

s (q)
<latexit sha1_base64="rR158d9sSKnIIVotNOkSgXKjacU="></latexit>

Mq (Ms)

<latexit sha1_base64="mDK/gNP/KLYCHaxlh5Eoq594OFI="></latexit>

(u, d quark)
<latexit sha1_base64="ag7DxlQPDG4H/ZyUQxIhfY9MYag="></latexit>

(s quark)

<latexit sha1_base64="PLBld1LrWC8U0GvdJ5IihKoKXIw="></latexit>s
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2. Model



6/15

・One loop approximation
- Chiral condensates, diquark masses, etc. are evaluated at quark one loops

<latexit sha1_base64="bU7hGnzY8d2x+NKsoZdOcBQo1zg="></latexit>

fF (✏) =
1

e✏/T + 1

<latexit sha1_base64="eS5C9vJ6hq7c4K0e7FuUAaBiWME="></latexit>

E(f)
p =

q
p2 +M2

f

proper-time regulator with UV and IR cutoffs:                                     
<latexit sha1_base64="aUGtYEXHBd68Vo30tjEB1dICOXQ="></latexit>

R (x) = e ! | x |
! UV ! e! | x |

µ IR

<latexit sha1_base64="KSanzQdZZV+gTms15trJvtvUEgg="></latexit>=
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+
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T
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J
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T
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K

eg
<latexit sha1_base64="KlH8AWK4ZoH3fi45BlbjgNXhTGE="></latexit>

T =
1

K ! 1 ! J
<latexit sha1_base64="kmeAig8OmMXxHxaIsdHxB+ptJtU="></latexit>

! (propagator)
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+ <latexit sha1_base64="2ctn5cm3kP4ifYT7S+av/6yPqGc="></latexit>á á á
diquark fluc.

- The loop function    of, eg,         diquark at            reads
<latexit sha1_base64="igmnAJyf5f/IYJsK2tJ9f8Uh48Q="></latexit>

J ab
[ud ]+

(q0) = 8 i ! ab
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$
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#
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$
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J ab
[ud ]+

0
(q0)

<latexit sha1_base64="ldNEo7vDkUsQitWGexpeiRx0gc8="></latexit>

J
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[ud]+0
<latexit sha1_base64="0IvbfrXvSRynMaq9BQUhdMQ1MDo="></latexit>

q = 0
<latexit sha1_base64="q+JT52NfoJqMMUsqasA56WsmYdY="></latexit>

! ( f )
p/ a = E (p)

p ! µq

→ No ambiguity from imaginary part to define diquark mass

<latexit sha1_base64="dZkC5Tdx73yq3e1H9wP+7sTAfiE="></latexit>

R
!

q0 ! 2! (q)
p

"

q0 ! 2! (q)
p + i0

Im= ! i "#
!

q0 ! 2! (q)
p

"
#

e!
|q0 ! 2 !

( q )
p |

! UV ! e!
|q0 ! 2 !

( q )
p |

µ IR

$

1
→ 0  (imaginary parts vanish!)

- IR cutoff is suggested by, eg, gluon mass Tissier-Wschebor (2010), �4�V�F�O�B�H�B-Kojo (2019)

1 Ebert-Feldmann-Reinhardt (1996)
�4�V�F�O�B�H�B-Oka (2023)

2. Model
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・Intuitive picture of vanishing imaginary parts

diquark is affected by matter but does not discriminate single quark in medium

�º
�º

eg,

Forbidden!

convenient for SHB study in medium

!"#$ %"#%&$'' stable ()$*+"*,"-./-$!$-+

stable!

2. Model

NOTE: deconfinement is crossover

SHB structure would survive at T
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・Parameter determination
- Our model has 9 parameters: 

<latexit sha1_base64="7iuwBqHSufjm4BY+5KTqHJvQA+Q="></latexit>

mK = 0 .496 GeV

<latexit sha1_base64="BTYzEe1p7qGeQL/aG1D5bcRdQJ4="></latexit>

m! = 0 .138 GeV

<latexit sha1_base64="tXj+CbCQ9xJDXUwfN7dnTn9WFbw="></latexit>

f ! = 0 .092 GeV
<latexit sha1_base64="ww/zn5CGeMo52oRTpAE5ePptT1w="></latexit>

f K = 0 .110 GeV
<latexit sha1_base64="dORrCRULVbNNsyVpsUkohVOSU9k="></latexit>

! UV = 1 .6 GeV
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µIR = 0 .45 GeV

<latexit sha1_base64="QHjdoutmwZjXZETlyE7cNVlu2GU="></latexit>

mq = 0 .00258 GeV
<latexit sha1_base64="g+eK54W1KjIYMqjgq7AnjisqOBQ="></latexit>

ms = 0 .0761 GeV

<latexit sha1_base64="nNZTPz/l9OAEW95Qk4dRcjvAI0Y="></latexit>

K = 10.3 GeV! 5

��! ! ��

��! ! ��!

��" " ��

��" " ��!

!"!! !"!# !"$! !"$# !"%! !"%# !"&!
!"!

!"%

!"'

!"(

!")

$"!

* !+,- "

!"
#$

%
#&

'(%
&

for diquarks

<latexit sha1_base64="j6bm1m8j9J5ssaVuRORFr0opWZo="></latexit>

+
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mq, ms, Gs, Hs, Hv , K, K !, ! UV , µIR

- Fix       and       for a given       as follows
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H s
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H v
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K !
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! m1 ! mvac
[su ]+

0
" mvac

[ud ]+
0

= M vac
! c

" M vac
" c

= 0 .183 GeV
<latexit sha1_base64="LSh/B5k9jqUA7RWkfM1/swAeNHU="></latexit>

! m2 ! mvac
{ ud } +

1
" mvac

[ud ]+
0

= M vac
! c

" M vac
" c

= 0 .215 GeV

(← exp. value)

(← exp. value with spin average taken)

simple assumption ＝
(cf, HQET)

additional
inputs

<latexit sha1_base64="kDcmfF5hMEd9+lTk1pRw0Dnknk8="></latexit>

(µq = 0)

3. Results

<latexit sha1_base64="7ECvPGTocSFxilmpCspXfmeYWzc="></latexit>

Gs = 1 .15 GeV! 2
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・Determined diquark masses
positive party diquarks

negative party diquarks

- For smaller      , all the diquark masses become small
<latexit sha1_base64="g19wLqMTcqoEUEBLxFw26PxfOCY="></latexit>

K !

- When            ,          mass becomes negative at      → unstable (excluded)
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K ! ! 0
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[ud]+0
<latexit sha1_base64="DRyqCOvFqCK+/oDB9fqEDoYYr8Q="></latexit>

T

in units of GeV

3. Results



10/15

・Determined diquark masses
positive party diquarks

negative party diquarks

- For smaller      , all the diquark masses become small
<latexit sha1_base64="g19wLqMTcqoEUEBLxFw26PxfOCY="></latexit>

K !

- When            ,          mass becomes negative at      → unstable (excluded)
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K ! ! 0
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[ud]+0
<latexit sha1_base64="DRyqCOvFqCK+/oDB9fqEDoYYr8Q="></latexit>

T

in units of GeV

3. Results

Let me show results with 
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K ! = 5 GeV " 5
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K ! = 15 GeV" 5
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・Results of spin-0 diquarks
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K ! = 5 GeV " 5

- Chiral-partner mass degeneracies are not well realized for [ud] sector
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* !+,- "

!"
##

$#
!%

$&
"

<latexit sha1_base64="byJUOx0LODUjWNL0GOFGkwlF5NU="></latexit>

M [ud ]!
0

<latexit sha1_base64="HcKOu9OYVbEI19KS4viUC07eGg0="></latexit>

M [ud ]+
0

<latexit sha1_base64="2jPBzZtB+0Gq1+AQEQsr1nxeNKk="></latexit>

M [su ]+
0

<latexit sha1_base64="qirmFLu4nu3DL9m7J9xGWuC3RM4="></latexit>

M [su ]!
0

<latexit sha1_base64="VruI5BQfPQitn+E0kbum9VlBlak="></latexit>

K ! = 15 GeV" 5

<latexit sha1_base64="p3aoAye15U9ACXovUUB6BxhHQPg="></latexit>

! øss" cont.
from K’

- Weak inverse mass hierarchy                        for larger anomaly effect (                     )
<latexit sha1_base64="VruI5BQfPQitn+E0kbum9VlBlak="></latexit>

K ! = 15 GeV" 5<latexit sha1_base64="MvjpOFtivMoJm5Tp/W4HFc6htAU="></latexit>

M [ud ]!
0

> M [su ]!
0

<latexit sha1_base64="kDcmfF5hMEd9+lTk1pRw0Dnknk8="></latexit>

(µq = 0)

3. Results

��! ! ��

��! ! ��!

��" " ��

��" " ��!

!"!! !"!# !"$! !"$# !"%! !"%# !"&!
!"!

!"%

!"'

!"(

!")

$"!

* !+,- "

!"
#$

%
#&

'(%
&

chiral condensates at T
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・Results of spin-1 diquarks

!"!! !"!# !"$! !"$# !"%! !"%# !"&!
!"#

!"'

!"(

!")

!"*

$"!

+ !,-. "

!"
##

$#
!%

$&
"

<latexit sha1_base64="JEt9U+BFEqbl8FeVImoaBZLZ8LI="></latexit>

M { ud } +
1

<latexit sha1_base64="osRJwQ/wCxIEdqhlA/C8cHJuuuM="></latexit>

M { su } +
1

<latexit sha1_base64="1n2YIa93v4PuyNxuei7pDR8fGYU="></latexit>

M { ss} +
1

<latexit sha1_base64="6zJYcZOKSPzn5NGqcgxoEB3IczU="></latexit>

M [ud ]!
1

<latexit sha1_base64="PMRhdb15x92zdFimgmtFEsxOyeM="></latexit>

M [su ]!
1

<latexit sha1_base64="VruI5BQfPQitn+E0kbum9VlBlak="></latexit>

K ! = 15 GeV" 5

!"!! !"!# !"$! !"$# !"%! !"%# !"&!

!"#

!"'

!"(

!")

!"*

$"!

+ !,-. "

!"
##

$#
!%

$&
"

<latexit sha1_base64="JEt9U+BFEqbl8FeVImoaBZLZ8LI="></latexit>

M { ud } +
1

<latexit sha1_base64="osRJwQ/wCxIEdqhlA/C8cHJuuuM="></latexit>

M { su } +
1

<latexit sha1_base64="1n2YIa93v4PuyNxuei7pDR8fGYU="></latexit>

M { ss} +
1

<latexit sha1_base64="6zJYcZOKSPzn5NGqcgxoEB3IczU="></latexit>

M [ud ]!
1

<latexit sha1_base64="PMRhdb15x92zdFimgmtFEsxOyeM="></latexit>

M [su ]!
1

<latexit sha1_base64="dg/o0q6pfdgTz4ecd0ft1sV3Ue0="></latexit>

K ! = 5 GeV " 5

!"!! !"!# !"$! !"$# !"%! !"%# !"&!
!"!!

!"!#

!"$!

!"$#

!"%!

!"%#

!"&!

' !()* "

!"
##

$%
&

&
'('

)*
'

!+
',

"

<latexit sha1_base64="UHsJhie09S7WmB+b4Tr7INVrXiQ="></latexit>

M [su ]!
1

! M { su } +
1

<latexit sha1_base64="C9vBi8WmPbynZqzF9B+o6ukoxJs="></latexit>

M [ud ]!
1

! M { ud } +
1

<latexit sha1_base64="VruI5BQfPQitn+E0kbum9VlBlak="></latexit>

K ! = 15 GeV" 5

!"!! !"!# !"$! !"$# !"%! !"%# !"&!
!"!!

!"!#

!"$!

!"$#

!"%!

!"%#

!"&!

' !()* "

!"
##

$%
&

&
'('

)*
'

!+
',

"

<latexit sha1_base64="UHsJhie09S7WmB+b4Tr7INVrXiQ="></latexit>

M [su ]!
1

! M { su } +
1

<latexit sha1_base64="C9vBi8WmPbynZqzF9B+o6ukoxJs="></latexit>

M [ud ]!
1

! M { ud } +
1

<latexit sha1_base64="dg/o0q6pfdgTz4ecd0ft1sV3Ue0="></latexit>

K ! = 5 GeV " 5

- Chiral-partner mass degeneracies are well realized for all sectors
- The mass hierarchy seems to be reasonable

<latexit sha1_base64="kDcmfF5hMEd9+lTk1pRw0Dnknk8="></latexit>

(µq = 0)

3. Results
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・Mass spectrum of SHBs

!"!! !"!# !"$! !"$# !"%! !"%# !"&!
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!"!! !"!# !"$! !"$# !"%! !"%# !"&!

%"%
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%"(
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&"!

* !+,- "

!"
##

$#
!%

$&
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<latexit sha1_base64="LMa8wBLEQt0GN/8olf6mbKKu11E="></latexit>

! c(+)

<latexit sha1_base64="/7s0QNXUD539mbVfUNUH/nxCiUc="></latexit>

! c(! )

<latexit sha1_base64="e0c+Po8tamvejsUWPEr/5GnTEgY="></latexit>

! c(+)
<latexit sha1_base64="tcrXPpF0u6SIQwtYcY8+igQceVw="></latexit>

! !
c(+)<latexit sha1_base64="YafFYdPPxx/p4ih8ecYWJfmDqBg="></latexit>

! c(+)

<latexit sha1_base64="JPSt8wUsUlwLol3YAvahVp+WCtg="></latexit>

! !
c(! )

<latexit sha1_base64="4HFlJC39aXI8Re4o3Xev82PM2IY="></latexit>

! !
c(! )

<latexit sha1_base64="WpqVUiv/7gBMskeOfBf8J3/SAw8="></latexit>

! c(! )

<latexit sha1_base64="yCxPdUWy8VCkuiXBPPA5nkakJwU="></latexit>

! c(+)

<latexit sha1_base64="e0c+Po8tamvejsUWPEr/5GnTEgY="></latexit>

! c(+)
<latexit sha1_base64="tcrXPpF0u6SIQwtYcY8+igQceVw="></latexit>

! !
c(+)

<latexit sha1_base64="YafFYdPPxx/p4ih8ecYWJfmDqBg="></latexit>

! c(+)

!"#$#%

!"#$#%

<latexit sha1_base64="LMa8wBLEQt0GN/8olf6mbKKu11E="></latexit>

! c(+)

<latexit sha1_base64="/7s0QNXUD539mbVfUNUH/nxCiUc="></latexit>

! c(! )
<latexit sha1_base64="WpqVUiv/7gBMskeOfBf8J3/SAw8="></latexit>

! c(! )

<latexit sha1_base64="yCxPdUWy8VCkuiXBPPA5nkakJwU="></latexit>

! c(+)

!"#$#%
!"#$#%

spin-0 diquark

spin-1 diquark

u.o. = unobserved SHBs

<latexit sha1_base64="JPSt8wUsUlwLol3YAvahVp+WCtg="></latexit>

! !
c(! )

<latexit sha1_base64="4HFlJC39aXI8Re4o3Xev82PM2IY="></latexit>

! !
c(! )

<latexit sha1_base64="rZbBt0wAiVfi2bWSBzu6Qg9EfLQ="></latexit>!
1/ 2± , 3/ 2± "

<latexit sha1_base64="ir42QnUf0arlXTvTW+FYftogkBM="></latexit>

1/ 2±

<latexit sha1_base64="dg/o0q6pfdgTz4ecd0ft1sV3Ue0="></latexit>

K ! = 5 GeV " 5

<latexit sha1_base64="dg/o0q6pfdgTz4ecd0ft1sV3Ue0="></latexit>

K ! = 5 GeV " 5

<latexit sha1_base64="VruI5BQfPQitn+E0kbum9VlBlak="></latexit>

K ! = 15 GeV" 5

<latexit sha1_base64="VruI5BQfPQitn+E0kbum9VlBlak="></latexit>

K ! = 15 GeV" 5

3. Results
<latexit sha1_base64="BFvS6bKiGhcXW5/DeMMtB26C/ok="></latexit>

{ ! c(2595), ! c(2625)} is HQS-doublet
NOTE

HQS-singlet

HQS-doublet

- spin average taken

<latexit sha1_base64="bqNYMkZAz8cPZK81ZAGs9sALAZs="></latexit>

M SHB = mQ + mdiquark

- assumption:
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・Decay width of     :
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<latexit sha1_base64="+62XHTp6FW9KdJhZIVCreL6MwWc="></latexit>

! Norm .
! c ! " c !

<latexit sha1_base64="+62XHTp6FW9KdJhZIVCreL6MwWc="></latexit>

! Norm .
! c ! " c !

�D�M�P�T�F�E��

<latexit sha1_base64="3eR4fyaEawWsyTSDrsqvi4bgC/A="></latexit>

M !

<latexit sha1_base64="HAEFWPUl++kFs9kqgtuFbwzLUZc="></latexit>

M ! c ! M " c

<latexit sha1_base64="3eR4fyaEawWsyTSDrsqvi4bgC/A="></latexit>

M !

<latexit sha1_base64="HAEFWPUl++kFs9kqgtuFbwzLUZc="></latexit>

M ! c ! M " c

<latexit sha1_base64="dg/o0q6pfdgTz4ecd0ft1sV3Ue0="></latexit>

K ! = 5 GeV " 5

<latexit sha1_base64="dg/o0q6pfdgTz4ecd0ft1sV3Ue0="></latexit>

K ! = 5 GeV " 5

<latexit sha1_base64="VruI5BQfPQitn+E0kbum9VlBlak="></latexit>

K ! = 15 GeV" 5

<latexit sha1_base64="VruI5BQfPQitn+E0kbum9VlBlak="></latexit>

K ! = 15 GeV" 5

�D�M�P�T�F�E��

�D�M�P�T�F�E��

�D�M�P�T�F�E��

<latexit sha1_base64="QLtT2RRQe3gO0pyFnc54Kqi0+Gs="></latexit>

! c
<latexit sha1_base64="m2JGrYNO4aWMmqoo6W7nucX8e4g="></latexit>

! Norm .
! c ! " c ! ! ! ! c ! " c ! / ! vac

! c ! " c !

- Mass inversion of         and         does not occur, but the width is closed!<latexit sha1_base64="f7XEi2V12ppcRBpWYA9Wsv48KZo="></latexit>

M ! c

<latexit sha1_base64="HOE7fAC4sIzdpAGY1LVpZ51G+Wo="></latexit>

M ! c

→ one distinguishing phenomena by chiral restoration at     on SHBs
<latexit sha1_base64="rh6yTH0Eq+xOH/PgnbHJRwo0KYI="></latexit>

T

threshold information

3. Results

<latexit sha1_base64="3eR4fyaEawWsyTSDrsqvi4bgC/A="></latexit>

M !
<latexit sha1_base64="HAEFWPUl++kFs9kqgtuFbwzLUZc="></latexit>

M ! c ! M " c
!"

<latexit sha1_base64="MuBV3IiqmwrPZfCZy0aZpH/q/qc="></latexit>

M ! c > M " calways

Decay width
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<latexit sha1_base64="+62XHTp6FW9KdJhZIVCreL6MwWc="></latexit>

! Norm .
! c ! " c !

closed!

<latexit sha1_base64="dg/o0q6pfdgTz4ecd0ft1sV3Ue0="></latexit>

K ! = 5 GeV " 5

- We investigated spin-0 and spin-1 diquark masses at     with NJL model
<latexit sha1_base64="DRyqCOvFqCK+/oDB9fqEDoYYr8Q="></latexit>

T

- U(1)0 anomaly effect on spin-0 diquark would be sizable (      is finite)
<latexit sha1_base64="g19wLqMTcqoEUEBLxFw26PxfOCY="></latexit>

K !

- The decay width of                    is closed at
<latexit sha1_base64="DpasABTxgPZ+LwVp+6FwSM5q/58="></latexit>

! c ! " c!
<latexit sha1_base64="N8wc8gK4Nie8hwD0wiMHW5UUBQQ="></latexit>

T ! 0.2 GeV

= distinguishing phenomena with chiral restoration

!"#$$%&'(&')(**+%),-.),+/+.%)012)%34%.(5%&/*6)%/!7

4. Conclusions

delineation from chiral restoration and U(1)0 anomaly effects

otherwise tachyonic mode appeared

needs more phenomenological investigation

- Lattice studies are also welcome! diquark baryon

“Numerical experiment” with Nc=2
HAL (Q-qq) static quark


