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� At lower density, hadronic degrees of freedom
play an important role (baryon ChPT, etc.)

1. Introduction
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� In super dense medium, perturbative quarks and
gluons govern the system (asymptotic freedom)

1. Introduction
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� What are the effective degrees of freedom at intermediate density ?

� Neither hadronic nor (perturbative) quarks and gluons description 
are suitable
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� QCD at intermediate density is necessary for study of 
“quark matter” inside neutron stars

�We need to understand the effective degrees of freedom, i.e. 
the effective theory of QCD at intermediate density

2⇢0 . ⇢ . 10⇢0
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・Lattice results at two-color dense QCD

� In                            QCD (QC2D), lattice results at density have been
reported by several groups

� Lattice results are useful for constructing the effective theory

“lattice QCD = numerical experiments”

no sign problem！
NF = 2, NC = 2
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e.g. gluon propagator at density
DT
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T. Boz, et al, PRD(2019)

Strategy

Construct an effective theory at
density reproducing this result

e.g. G. Aarts 2016 J. Phys.: 
Conf. Ser. 706 022004

1. Introduction
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・Massive Yang-Mills theory for gluons
� In vacuum the so-called massive Yang-Mills (mYM) theory

is known to be reasonable as an effective theory of gluons at IR

LYM = �1

4
F a
µ⌫F

µ⌫a � 1

2↵
(@µA

µa)2 + c̄ai@µDµc
a
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Le↵
gluon = LYM +

m2
g

2
Aa

µA
µa
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2. Effective theory

c.f. CF model
G. Curci and R. Ferrari, 

Nuovo Cim. A32, 151(1976)

���	��������	��	��������������
��
	
red: result by mYM theory at one loop

(pure Yang-Mills)

M. Tissier, N. Wschebor, 
PRD 84, 045018 (2011)

gluon propagator in vacuum

We employ mYM as the effective
theory of gluons at finite density

original BRS invariance is broken
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� The quark sector             at density in QC2D is

�
<latexit sha1_base64="DFxHawAZdh8UN6WJKmG2C401xGg="></latexit><latexit sha1_base64="DFxHawAZdh8UN6WJKmG2C401xGg="></latexit><latexit sha1_base64="DFxHawAZdh8UN6WJKmG2C401xGg="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="qrVQSkF3oTDyCjXsleNIFke0oWE="></latexit><latexit sha1_base64="qrVQSkF3oTDyCjXsleNIFke0oWE="></latexit><latexit sha1_base64="Bev6a2oRgIZuTffdCe0NBn8dfcE="></latexit><latexit sha1_base64="DFxHawAZdh8UN6WJKmG2C401xGg="></latexit><latexit sha1_base64="DFxHawAZdh8UN6WJKmG2C401xGg="></latexit><latexit sha1_base64="DFxHawAZdh8UN6WJKmG2C401xGg="></latexit><latexit sha1_base64="DFxHawAZdh8UN6WJKmG2C401xGg="></latexit><latexit sha1_base64="DFxHawAZdh8UN6WJKmG2C401xGg="></latexit><latexit sha1_base64="DFxHawAZdh8UN6WJKmG2C401xGg="></latexit>

L =  ̄(iD � iµq�4 �mq) �  T� 
<latexit sha1_base64="dTNlwhpAff9iJaikOO0M2+LwrMA="></latexit><latexit sha1_base64="dTNlwhpAff9iJaikOO0M2+LwrMA="></latexit><latexit sha1_base64="dTNlwhpAff9iJaikOO0M2+LwrMA="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="LLmknkVRzvt4GVxPQM5kV4+W29I="></latexit><latexit sha1_base64="LLmknkVRzvt4GVxPQM5kV4+W29I="></latexit><latexit sha1_base64="66RwzkqHelRbLqDihWy0VDXMdKA="></latexit><latexit sha1_base64="dTNlwhpAff9iJaikOO0M2+LwrMA="></latexit><latexit sha1_base64="dTNlwhpAff9iJaikOO0M2+LwrMA="></latexit><latexit sha1_base64="dTNlwhpAff9iJaikOO0M2+LwrMA="></latexit><latexit sha1_base64="dTNlwhpAff9iJaikOO0M2+LwrMA="></latexit><latexit sha1_base64="dTNlwhpAff9iJaikOO0M2+LwrMA="></latexit><latexit sha1_base64="dTNlwhpAff9iJaikOO0M2+LwrMA="></latexit>

Mq
<latexit sha1_base64="8iwA/TJiRSY6zlbq/kJ40w/3IJk="></latexit><latexit sha1_base64="8iwA/TJiRSY6zlbq/kJ40w/3IJk="></latexit><latexit sha1_base64="8iwA/TJiRSY6zlbq/kJ40w/3IJk="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="hl0GO6dv35uUv26y0XyBx1B27hs="></latexit><latexit sha1_base64="hl0GO6dv35uUv26y0XyBx1B27hs="></latexit><latexit sha1_base64="wFE64111PAv2wrwWMbz0JsyIqJM="></latexit><latexit sha1_base64="8iwA/TJiRSY6zlbq/kJ40w/3IJk="></latexit><latexit sha1_base64="8iwA/TJiRSY6zlbq/kJ40w/3IJk="></latexit><latexit sha1_base64="8iwA/TJiRSY6zlbq/kJ40w/3IJk="></latexit><latexit sha1_base64="8iwA/TJiRSY6zlbq/kJ40w/3IJk="></latexit><latexit sha1_base64="8iwA/TJiRSY6zlbq/kJ40w/3IJk="></latexit><latexit sha1_base64="8iwA/TJiRSY6zlbq/kJ40w/3IJk="></latexit>

Le↵
quark

<latexit sha1_base64="w9+1eTWZdShyy+Fu87Yv0ZF7nj8="></latexit><latexit sha1_base64="w9+1eTWZdShyy+Fu87Yv0ZF7nj8="></latexit><latexit sha1_base64="w9+1eTWZdShyy+Fu87Yv0ZF7nj8="></latexit><latexit sha1_base64="w9+1eTWZdShyy+Fu87Yv0ZF7nj8="></latexit>

・Quasiparticle description for quarks in QC2D
Le↵
quark

<latexit sha1_base64="w9+1eTWZdShyy+Fu87Yv0ZF7nj8="></latexit><latexit sha1_base64="w9+1eTWZdShyy+Fu87Yv0ZF7nj8="></latexit><latexit sha1_base64="w9+1eTWZdShyy+Fu87Yv0ZF7nj8="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="qabrQu0rBUN7dRMbuaYZjRdAr/M="></latexit><latexit sha1_base64="qabrQu0rBUN7dRMbuaYZjRdAr/M="></latexit><latexit sha1_base64="/0ysrjmG0vkX9axZ5WpJv0Tqy8c="></latexit><latexit sha1_base64="w9+1eTWZdShyy+Fu87Yv0ZF7nj8="></latexit><latexit sha1_base64="w9+1eTWZdShyy+Fu87Yv0ZF7nj8="></latexit><latexit sha1_base64="w9+1eTWZdShyy+Fu87Yv0ZF7nj8="></latexit><latexit sha1_base64="w9+1eTWZdShyy+Fu87Yv0ZF7nj8="></latexit><latexit sha1_base64="w9+1eTWZdShyy+Fu87Yv0ZF7nj8="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="qabrQu0rBUN7dRMbuaYZjRdAr/M="></latexit><latexit sha1_base64="qabrQu0rBUN7dRMbuaYZjRdAr/M="></latexit><latexit sha1_base64="/0ysrjmG0vkX9axZ5WpJv0Tqy8c="></latexit><latexit sha1_base64="w9+1eTWZdShyy+Fu87Yv0ZF7nj8="></latexit><latexit sha1_base64="w9+1eTWZdShyy+Fu87Yv0ZF7nj8="></latexit><latexit sha1_base64="w9+1eTWZdShyy+Fu87Yv0ZF7nj8="></latexit><latexit sha1_base64="w9+1eTWZdShyy+Fu87Yv0ZF7nj8="></latexit><latexit sha1_base64="w9+1eTWZdShyy+Fu87Yv0ZF7nj8="></latexit><latexit sha1_base64="w9+1eTWZdShyy+Fu87Yv0ZF7nj8="></latexit>

: diquark condensate

� is a diquark condensate (gap)

quasiparticle description of quarks in cold matter

⇠ h TC�5�
2⌧2 i

<latexit sha1_base64="MkvIzjUg+pLjySnoRKbfIa/pg4I="></latexit><latexit sha1_base64="MkvIzjUg+pLjySnoRKbfIa/pg4I="></latexit><latexit sha1_base64="MkvIzjUg+pLjySnoRKbfIa/pg4I="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="uD4FELmcpe2PA0T4Q5b4PrZhd0E="></latexit><latexit sha1_base64="uD4FELmcpe2PA0T4Q5b4PrZhd0E="></latexit><latexit sha1_base64="NPNYpRhpT//bHcSd2BzSGYz4oqk="></latexit><latexit sha1_base64="MkvIzjUg+pLjySnoRKbfIa/pg4I="></latexit><latexit sha1_base64="MkvIzjUg+pLjySnoRKbfIa/pg4I="></latexit><latexit sha1_base64="MkvIzjUg+pLjySnoRKbfIa/pg4I="></latexit><latexit sha1_base64="MkvIzjUg+pLjySnoRKbfIa/pg4I="></latexit><latexit sha1_base64="MkvIzjUg+pLjySnoRKbfIa/pg4I="></latexit><latexit sha1_base64="MkvIzjUg+pLjySnoRKbfIa/pg4I="></latexit>

as suggested by QC2D lattice simulation

for other works, e.g., 
Buividovich-Smith-Smekal PRD(2020)

Braguta-Ilgenfritz-Kotov-Molochkov-Nikolaev PRD(2016)
Iida-Itou-Lee JHEP(2020)

� 6= 0
<latexit sha1_base64="AUARnr5EGRm5X1QwkBmKjO2ly/M="></latexit><latexit sha1_base64="AUARnr5EGRm5X1QwkBmKjO2ly/M="></latexit><latexit sha1_base64="AUARnr5EGRm5X1QwkBmKjO2ly/M="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="pXaEXlBW4CE5WHiucJZ1qWlnxHY="></latexit><latexit sha1_base64="pXaEXlBW4CE5WHiucJZ1qWlnxHY="></latexit><latexit sha1_base64="OMYUmgoh8W4LJcDSvxEfOtXZysI="></latexit><latexit sha1_base64="AUARnr5EGRm5X1QwkBmKjO2ly/M="></latexit><latexit sha1_base64="AUARnr5EGRm5X1QwkBmKjO2ly/M="></latexit><latexit sha1_base64="AUARnr5EGRm5X1QwkBmKjO2ly/M="></latexit><latexit sha1_base64="AUARnr5EGRm5X1QwkBmKjO2ly/M="></latexit><latexit sha1_base64="AUARnr5EGRm5X1QwkBmKjO2ly/M="></latexit><latexit sha1_base64="AUARnr5EGRm5X1QwkBmKjO2ly/M="></latexit>

Boz-Cotter-Fister-Mehta-Skullerud EPJ(2013) 

a = 0.178(6) fm
<latexit sha1_base64="0MYuCg2A4ZI9SmHgHQG/i0tGZp4="></latexit><latexit sha1_base64="0MYuCg2A4ZI9SmHgHQG/i0tGZp4="></latexit><latexit sha1_base64="0MYuCg2A4ZI9SmHgHQG/i0tGZp4="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="amPKx6Ytc8h+1o3fRB3Tvbla2XA="></latexit><latexit sha1_base64="amPKx6Ytc8h+1o3fRB3Tvbla2XA="></latexit><latexit sha1_base64="tRgKehI233pwgP8a3qdYgEISuGM="></latexit><latexit sha1_base64="0MYuCg2A4ZI9SmHgHQG/i0tGZp4="></latexit><latexit sha1_base64="0MYuCg2A4ZI9SmHgHQG/i0tGZp4="></latexit><latexit sha1_base64="0MYuCg2A4ZI9SmHgHQG/i0tGZp4="></latexit><latexit sha1_base64="0MYuCg2A4ZI9SmHgHQG/i0tGZp4="></latexit><latexit sha1_base64="0MYuCg2A4ZI9SmHgHQG/i0tGZp4="></latexit><latexit sha1_base64="0MYuCg2A4ZI9SmHgHQG/i0tGZp4="></latexit>

m⇡ = 0.717(25)GeV
<latexit sha1_base64="ymX7zjaadkVoioIhniN2eTZdFkc="></latexit><latexit sha1_base64="ymX7zjaadkVoioIhniN2eTZdFkc="></latexit><latexit sha1_base64="ymX7zjaadkVoioIhniN2eTZdFkc="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="KT1208a8uTNySfcqiBtlVQu3NJg="></latexit><latexit sha1_base64="KT1208a8uTNySfcqiBtlVQu3NJg="></latexit><latexit sha1_base64="Xv2G5RGKdVKXjFdf+qXtzABRWdI="></latexit><latexit sha1_base64="ymX7zjaadkVoioIhniN2eTZdFkc="></latexit><latexit sha1_base64="ymX7zjaadkVoioIhniN2eTZdFkc="></latexit><latexit sha1_base64="ymX7zjaadkVoioIhniN2eTZdFkc="></latexit><latexit sha1_base64="ymX7zjaadkVoioIhniN2eTZdFkc="></latexit><latexit sha1_base64="ymX7zjaadkVoioIhniN2eTZdFkc="></latexit><latexit sha1_base64="ymX7zjaadkVoioIhniN2eTZdFkc="></latexit>

QC2D lattice result

2. Effective theory
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DM
µ⌫

<latexit sha1_base64="UASgbDCyjMoID+QWL7cibJgW5PI="></latexit><latexit sha1_base64="UASgbDCyjMoID+QWL7cibJgW5PI="></latexit><latexit sha1_base64="UASgbDCyjMoID+QWL7cibJgW5PI="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="E+QURI4k1/wA2vRy7pjCAAzLNZM="></latexit><latexit sha1_base64="E+QURI4k1/wA2vRy7pjCAAzLNZM="></latexit><latexit sha1_base64="KC2g7hVgANriWPEtvyY7SX+w8OI="></latexit><latexit sha1_base64="UASgbDCyjMoID+QWL7cibJgW5PI="></latexit><latexit sha1_base64="UASgbDCyjMoID+QWL7cibJgW5PI="></latexit><latexit sha1_base64="UASgbDCyjMoID+QWL7cibJgW5PI="></latexit><latexit sha1_base64="UASgbDCyjMoID+QWL7cibJgW5PI="></latexit><latexit sha1_base64="UASgbDCyjMoID+QWL7cibJgW5PI="></latexit><latexit sha1_base64="UASgbDCyjMoID+QWL7cibJgW5PI="></latexit>

DM
<latexit sha1_base64="IArawvCgWSXe8OEDmCUmNJqTHiQ="></latexit><latexit sha1_base64="IArawvCgWSXe8OEDmCUmNJqTHiQ="></latexit><latexit sha1_base64="IArawvCgWSXe8OEDmCUmNJqTHiQ="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="ee1g9hFljWDG/z96NgCHMvevGQg="></latexit><latexit sha1_base64="ee1g9hFljWDG/z96NgCHMvevGQg="></latexit><latexit sha1_base64="40WJvYYF05etvCC/0G287jO1kyg="></latexit><latexit sha1_base64="IArawvCgWSXe8OEDmCUmNJqTHiQ="></latexit><latexit sha1_base64="IArawvCgWSXe8OEDmCUmNJqTHiQ="></latexit><latexit sha1_base64="IArawvCgWSXe8OEDmCUmNJqTHiQ="></latexit><latexit sha1_base64="IArawvCgWSXe8OEDmCUmNJqTHiQ="></latexit><latexit sha1_base64="IArawvCgWSXe8OEDmCUmNJqTHiQ="></latexit><latexit sha1_base64="IArawvCgWSXe8OEDmCUmNJqTHiQ="></latexit>

・Magnetic propagator
� We employ the same parameters as used in vacuum

Mq = 0.1 GeV
<latexit sha1_base64="63k66bTZYe6L+ngVm2ocyPUkwgg="></latexit><latexit sha1_base64="63k66bTZYe6L+ngVm2ocyPUkwgg="></latexit><latexit sha1_base64="63k66bTZYe6L+ngVm2ocyPUkwgg="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="9h34FycEIW/eUiCyJ1LsLEvnbuE="></latexit><latexit sha1_base64="9h34FycEIW/eUiCyJ1LsLEvnbuE="></latexit><latexit sha1_base64="dNUVMsvxHfXnxpQc+T3h4nGs5ck="></latexit><latexit sha1_base64="63k66bTZYe6L+ngVm2ocyPUkwgg="></latexit><latexit sha1_base64="63k66bTZYe6L+ngVm2ocyPUkwgg="></latexit><latexit sha1_base64="63k66bTZYe6L+ngVm2ocyPUkwgg="></latexit><latexit sha1_base64="63k66bTZYe6L+ngVm2ocyPUkwgg="></latexit><latexit sha1_base64="63k66bTZYe6L+ngVm2ocyPUkwgg="></latexit><latexit sha1_base64="63k66bTZYe6L+ngVm2ocyPUkwgg="></latexit>

� We take                         and � = 10, 100, 200 MeV
<latexit sha1_base64="dUmsxRHv/666Tcslsst0bh5i9Es="></latexit><latexit sha1_base64="dUmsxRHv/666Tcslsst0bh5i9Es="></latexit><latexit sha1_base64="dUmsxRHv/666Tcslsst0bh5i9Es="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="dEiv2Zl3uXspY2NV48XSebZHYyc="></latexit><latexit sha1_base64="dEiv2Zl3uXspY2NV48XSebZHYyc="></latexit><latexit sha1_base64="Gwz7PnI3lmhaQzatCXur9msEZiY="></latexit><latexit sha1_base64="dUmsxRHv/666Tcslsst0bh5i9Es="></latexit><latexit sha1_base64="dUmsxRHv/666Tcslsst0bh5i9Es="></latexit><latexit sha1_base64="dUmsxRHv/666Tcslsst0bh5i9Es="></latexit><latexit sha1_base64="dUmsxRHv/666Tcslsst0bh5i9Es="></latexit><latexit sha1_base64="dUmsxRHv/666Tcslsst0bh5i9Es="></latexit><latexit sha1_base64="dUmsxRHv/666Tcslsst0bh5i9Es="></latexit>

� Still a discrepancy at small momentum is found

� Our result at           is regulated due to the gluon mass      ,
consistent with the lattice data

|~k| = 0
<latexit sha1_base64="gU0EF3FPn26Iuk1TumhrNj8yTdY="></latexit><latexit sha1_base64="gU0EF3FPn26Iuk1TumhrNj8yTdY="></latexit><latexit sha1_base64="gU0EF3FPn26Iuk1TumhrNj8yTdY="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="x+B0/tICEi8bSb4hI8uNwqe51mc="></latexit><latexit sha1_base64="x+B0/tICEi8bSb4hI8uNwqe51mc="></latexit><latexit sha1_base64="fmVA7zDH4E4eQ9/iEXu0JLsAsEU="></latexit><latexit sha1_base64="gU0EF3FPn26Iuk1TumhrNj8yTdY="></latexit><latexit sha1_base64="gU0EF3FPn26Iuk1TumhrNj8yTdY="></latexit><latexit sha1_base64="gU0EF3FPn26Iuk1TumhrNj8yTdY="></latexit><latexit sha1_base64="gU0EF3FPn26Iuk1TumhrNj8yTdY="></latexit><latexit sha1_base64="gU0EF3FPn26Iuk1TumhrNj8yTdY="></latexit><latexit sha1_base64="gU0EF3FPn26Iuk1TumhrNj8yTdY="></latexit>

mg
<latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="ic6EHJwtVomg7UBMu6Vh5Y6eG/8="></latexit><latexit sha1_base64="ic6EHJwtVomg7UBMu6Vh5Y6eG/8="></latexit><latexit sha1_base64="OPj0OPxlIhOWHmekr/piVN6htK8="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="ic6EHJwtVomg7UBMu6Vh5Y6eG/8="></latexit><latexit sha1_base64="ic6EHJwtVomg7UBMu6Vh5Y6eG/8="></latexit><latexit sha1_base64="OPj0OPxlIhOWHmekr/piVN6htK8="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit>

diverges when employing
massless YM

DS-Kojo PRD(2019)
Kojo-DS PRD(2021)

3. Results



10/18

・Summary of our effective theory

LYM = �1

4
F a
µ⌫F

µ⌫a � 1

2↵
(@µA

µa)2 + c̄ai@µDµc
a

<latexit sha1_base64="+0ShySFaGjZPOoR/Nb2fKye8v24="></latexit><latexit sha1_base64="+0ShySFaGjZPOoR/Nb2fKye8v24="></latexit><latexit sha1_base64="+0ShySFaGjZPOoR/Nb2fKye8v24="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="G08ctinA1zR0sFMRMzmB2G2HpXQ="></latexit><latexit sha1_base64="G08ctinA1zR0sFMRMzmB2G2HpXQ="></latexit><latexit sha1_base64="+RNgpV6RULrIWPmd1sgk7T7heIM="></latexit><latexit sha1_base64="+0ShySFaGjZPOoR/Nb2fKye8v24="></latexit><latexit sha1_base64="+0ShySFaGjZPOoR/Nb2fKye8v24="></latexit><latexit sha1_base64="+0ShySFaGjZPOoR/Nb2fKye8v24="></latexit><latexit sha1_base64="+0ShySFaGjZPOoR/Nb2fKye8v24="></latexit><latexit sha1_base64="+0ShySFaGjZPOoR/Nb2fKye8v24="></latexit><latexit sha1_base64="+0ShySFaGjZPOoR/Nb2fKye8v24="></latexit>

����

Le↵
gluon = LYM +

m2
g

2
Aa

µA
µa

<latexit sha1_base64="QLXgubuPe7//HQkYT7MPicOzUro="></latexit><latexit sha1_base64="QLXgubuPe7//HQkYT7MPicOzUro="></latexit><latexit sha1_base64="QLXgubuPe7//HQkYT7MPicOzUro="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="OL0N41iqZW6Gw2nRNy3/vQFa3UU="></latexit><latexit sha1_base64="OL0N41iqZW6Gw2nRNy3/vQFa3UU="></latexit><latexit sha1_base64="MKEWSyIqhOGm+7a9VpNe01rOiig="></latexit><latexit sha1_base64="QLXgubuPe7//HQkYT7MPicOzUro="></latexit><latexit sha1_base64="QLXgubuPe7//HQkYT7MPicOzUro="></latexit><latexit sha1_base64="QLXgubuPe7//HQkYT7MPicOzUro="></latexit><latexit sha1_base64="QLXgubuPe7//HQkYT7MPicOzUro="></latexit><latexit sha1_base64="QLXgubuPe7//HQkYT7MPicOzUro="></latexit><latexit sha1_base64="QLXgubuPe7//HQkYT7MPicOzUro="></latexit>

L =  ̄(iD � iµq�4 �mq) �  T� 
<latexit sha1_base64="dTNlwhpAff9iJaikOO0M2+LwrMA="></latexit><latexit sha1_base64="dTNlwhpAff9iJaikOO0M2+LwrMA="></latexit><latexit sha1_base64="dTNlwhpAff9iJaikOO0M2+LwrMA="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="LLmknkVRzvt4GVxPQM5kV4+W29I="></latexit><latexit sha1_base64="LLmknkVRzvt4GVxPQM5kV4+W29I="></latexit><latexit sha1_base64="66RwzkqHelRbLqDihWy0VDXMdKA="></latexit><latexit sha1_base64="dTNlwhpAff9iJaikOO0M2+LwrMA="></latexit><latexit sha1_base64="dTNlwhpAff9iJaikOO0M2+LwrMA="></latexit><latexit sha1_base64="dTNlwhpAff9iJaikOO0M2+LwrMA="></latexit><latexit sha1_base64="dTNlwhpAff9iJaikOO0M2+LwrMA="></latexit><latexit sha1_base64="dTNlwhpAff9iJaikOO0M2+LwrMA="></latexit><latexit sha1_base64="dTNlwhpAff9iJaikOO0M2+LwrMA="></latexit>

Mq
<latexit sha1_base64="8iwA/TJiRSY6zlbq/kJ40w/3IJk="></latexit><latexit sha1_base64="8iwA/TJiRSY6zlbq/kJ40w/3IJk="></latexit><latexit sha1_base64="8iwA/TJiRSY6zlbq/kJ40w/3IJk="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="hl0GO6dv35uUv26y0XyBx1B27hs="></latexit><latexit sha1_base64="hl0GO6dv35uUv26y0XyBx1B27hs="></latexit><latexit sha1_base64="wFE64111PAv2wrwWMbz0JsyIqJM="></latexit><latexit sha1_base64="8iwA/TJiRSY6zlbq/kJ40w/3IJk="></latexit><latexit sha1_base64="8iwA/TJiRSY6zlbq/kJ40w/3IJk="></latexit><latexit sha1_base64="8iwA/TJiRSY6zlbq/kJ40w/3IJk="></latexit><latexit sha1_base64="8iwA/TJiRSY6zlbq/kJ40w/3IJk="></latexit><latexit sha1_base64="8iwA/TJiRSY6zlbq/kJ40w/3IJk="></latexit><latexit sha1_base64="8iwA/TJiRSY6zlbq/kJ40w/3IJk="></latexit>

Le↵
quark

<latexit sha1_base64="w9+1eTWZdShyy+Fu87Yv0ZF7nj8="></latexit><latexit sha1_base64="w9+1eTWZdShyy+Fu87Yv0ZF7nj8="></latexit><latexit sha1_base64="w9+1eTWZdShyy+Fu87Yv0ZF7nj8="></latexit><latexit sha1_base64="w9+1eTWZdShyy+Fu87Yv0ZF7nj8="></latexit>

(↵ ! 0)
<latexit sha1_base64="BnWbZA+79/0iQ0C7kJtW6jyNG2M="></latexit><latexit sha1_base64="BnWbZA+79/0iQ0C7kJtW6jyNG2M="></latexit><latexit sha1_base64="BnWbZA+79/0iQ0C7kJtW6jyNG2M="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="+cASQ1p1tI9eZxjE2qzh9aODEtM="></latexit><latexit sha1_base64="+cASQ1p1tI9eZxjE2qzh9aODEtM="></latexit><latexit sha1_base64="DH1n4hQGa2CaFBm5WJ+ucVBFt8U="></latexit><latexit sha1_base64="BnWbZA+79/0iQ0C7kJtW6jyNG2M="></latexit><latexit sha1_base64="BnWbZA+79/0iQ0C7kJtW6jyNG2M="></latexit><latexit sha1_base64="BnWbZA+79/0iQ0C7kJtW6jyNG2M="></latexit><latexit sha1_base64="BnWbZA+79/0iQ0C7kJtW6jyNG2M="></latexit><latexit sha1_base64="BnWbZA+79/0iQ0C7kJtW6jyNG2M="></latexit><latexit sha1_base64="BnWbZA+79/0iQ0C7kJtW6jyNG2M="></latexit>

Le↵ = Le↵
quark + Le↵

gluon
<latexit sha1_base64="QpUoxs3/tj5Fg+KChd7UooId3gA="></latexit><latexit sha1_base64="QpUoxs3/tj5Fg+KChd7UooId3gA="></latexit><latexit sha1_base64="QpUoxs3/tj5Fg+KChd7UooId3gA="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="GQr4NUZxqKRUH8/3RULNgH27Dzc="></latexit><latexit sha1_base64="GQr4NUZxqKRUH8/3RULNgH27Dzc="></latexit><latexit sha1_base64="mhim6WRq9yBvRqyObgu2crgt1xA="></latexit><latexit sha1_base64="QpUoxs3/tj5Fg+KChd7UooId3gA="></latexit><latexit sha1_base64="QpUoxs3/tj5Fg+KChd7UooId3gA="></latexit><latexit sha1_base64="QpUoxs3/tj5Fg+KChd7UooId3gA="></latexit><latexit sha1_base64="QpUoxs3/tj5Fg+KChd7UooId3gA="></latexit><latexit sha1_base64="QpUoxs3/tj5Fg+KChd7UooId3gA="></latexit><latexit sha1_base64="QpUoxs3/tj5Fg+KChd7UooId3gA="></latexit>

Our effective theory of quarks and gluons at intermediate density

study gluon propagator at one-loop to compare with lattice QCD

DS-Kojo, PRD(2019)
Kojo-DS, PRD(2021)
DS-Kojo, 2105.10538 [hep-ph]

2. Effective theory



11/18

・Gluon propagator in medium
� Gluon self energies at density are

� Gluon propagator is evaluate by the Dyson equation

D�1
µ⌫ = D�1

0,µ⌫ +⇧µ⌫
<latexit sha1_base64="FAAC5ggD6bJjzTdF9UfhHYvOfoc="></latexit><latexit sha1_base64="FAAC5ggD6bJjzTdF9UfhHYvOfoc="></latexit><latexit sha1_base64="FAAC5ggD6bJjzTdF9UfhHYvOfoc="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="ImpuWdVonujuuuB8I84NU+xiKZU="></latexit><latexit sha1_base64="ImpuWdVonujuuuB8I84NU+xiKZU="></latexit><latexit sha1_base64="okmbW/qfRnUki1jdBnm94RYwQ8I="></latexit><latexit sha1_base64="FAAC5ggD6bJjzTdF9UfhHYvOfoc="></latexit><latexit sha1_base64="FAAC5ggD6bJjzTdF9UfhHYvOfoc="></latexit><latexit sha1_base64="FAAC5ggD6bJjzTdF9UfhHYvOfoc="></latexit><latexit sha1_base64="FAAC5ggD6bJjzTdF9UfhHYvOfoc="></latexit><latexit sha1_base64="FAAC5ggD6bJjzTdF9UfhHYvOfoc="></latexit><latexit sha1_base64="FAAC5ggD6bJjzTdF9UfhHYvOfoc="></latexit>


��������	 ���������	 ���������	 ��������	

⇧µ⌫ =
<latexit sha1_base64="p4BJXym5N4ywctTkx0c+PeGCpBQ="></latexit><latexit sha1_base64="p4BJXym5N4ywctTkx0c+PeGCpBQ="></latexit><latexit sha1_base64="p4BJXym5N4ywctTkx0c+PeGCpBQ="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="BrWg2HHxV7nGNh3D2LbuRQwsnAE="></latexit><latexit sha1_base64="BrWg2HHxV7nGNh3D2LbuRQwsnAE="></latexit><latexit sha1_base64="+K5RqTKQSBFbawSCJ4l4lv0LAbY="></latexit><latexit sha1_base64="p4BJXym5N4ywctTkx0c+PeGCpBQ="></latexit><latexit sha1_base64="p4BJXym5N4ywctTkx0c+PeGCpBQ="></latexit><latexit sha1_base64="p4BJXym5N4ywctTkx0c+PeGCpBQ="></latexit><latexit sha1_base64="p4BJXym5N4ywctTkx0c+PeGCpBQ="></latexit><latexit sha1_base64="p4BJXym5N4ywctTkx0c+PeGCpBQ="></latexit><latexit sha1_base64="p4BJXym5N4ywctTkx0c+PeGCpBQ="></latexit>

� Two types of the propagators are obtained (lack of Lorentz symmetry)

Dµ⌫ = DE
µ⌫ +DM

µ⌫
<latexit sha1_base64="EMxtHDiK+EGZtgkuDYL+CJ01Nlg="></latexit><latexit sha1_base64="EMxtHDiK+EGZtgkuDYL+CJ01Nlg="></latexit><latexit sha1_base64="EMxtHDiK+EGZtgkuDYL+CJ01Nlg="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="CYWTt2BqiQGkXELE0lzz9d2L4p0="></latexit><latexit sha1_base64="CYWTt2BqiQGkXELE0lzz9d2L4p0="></latexit><latexit sha1_base64="KMLSyTwtc8wtKvEleY+1ezf+7WI="></latexit><latexit sha1_base64="EMxtHDiK+EGZtgkuDYL+CJ01Nlg="></latexit><latexit sha1_base64="EMxtHDiK+EGZtgkuDYL+CJ01Nlg="></latexit><latexit sha1_base64="EMxtHDiK+EGZtgkuDYL+CJ01Nlg="></latexit><latexit sha1_base64="EMxtHDiK+EGZtgkuDYL+CJ01Nlg="></latexit><latexit sha1_base64="EMxtHDiK+EGZtgkuDYL+CJ01Nlg="></latexit><latexit sha1_base64="EMxtHDiK+EGZtgkuDYL+CJ01Nlg="></latexit>

electric magnetic

3. Results
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� Compare our gluon propagator at one loop with the lattice data

Lattice: T. Boz, O. Hajizadeh, A.  Maas,
J.-I.  Skullerud: PRD99 (2019) no.7, 074514

µR = 1 GeV
<latexit sha1_base64="8DQAzwR2xUZEOGZ0XIY69GzDb+o="></latexit><latexit sha1_base64="8DQAzwR2xUZEOGZ0XIY69GzDb+o="></latexit><latexit sha1_base64="8DQAzwR2xUZEOGZ0XIY69GzDb+o="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="nMbFLgOyZqp7ExwALdZXaGszw0U="></latexit><latexit sha1_base64="nMbFLgOyZqp7ExwALdZXaGszw0U="></latexit><latexit sha1_base64="kZUqIuv6c9FkX6GMsF+xQhXXpxY="></latexit><latexit sha1_base64="8DQAzwR2xUZEOGZ0XIY69GzDb+o="></latexit><latexit sha1_base64="8DQAzwR2xUZEOGZ0XIY69GzDb+o="></latexit><latexit sha1_base64="8DQAzwR2xUZEOGZ0XIY69GzDb+o="></latexit><latexit sha1_base64="8DQAzwR2xUZEOGZ0XIY69GzDb+o="></latexit><latexit sha1_base64="8DQAzwR2xUZEOGZ0XIY69GzDb+o="></latexit><latexit sha1_base64="8DQAzwR2xUZEOGZ0XIY69GzDb+o="></latexit>

Mvac
q = 0.3 GeV

<latexit sha1_base64="CbkzKTFTS5L8t+ggdsgjkYbYon0="></latexit><latexit sha1_base64="CbkzKTFTS5L8t+ggdsgjkYbYon0="></latexit><latexit sha1_base64="CbkzKTFTS5L8t+ggdsgjkYbYon0="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="e73COCgz5FQVGpusC7KCSZpzlGU="></latexit><latexit sha1_base64="e73COCgz5FQVGpusC7KCSZpzlGU="></latexit><latexit sha1_base64="MmN5FRHKdtuwi+6Gb3Srv1LW16I="></latexit><latexit sha1_base64="CbkzKTFTS5L8t+ggdsgjkYbYon0="></latexit><latexit sha1_base64="CbkzKTFTS5L8t+ggdsgjkYbYon0="></latexit><latexit sha1_base64="CbkzKTFTS5L8t+ggdsgjkYbYon0="></latexit><latexit sha1_base64="CbkzKTFTS5L8t+ggdsgjkYbYon0="></latexit><latexit sha1_base64="CbkzKTFTS5L8t+ggdsgjkYbYon0="></latexit><latexit sha1_base64="CbkzKTFTS5L8t+ggdsgjkYbYon0="></latexit>

� Input parameter are as follows

� Fitting seems to be good  (     dependence is small)
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Dvac
1loop

DE,vac
lat

DM,vac
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Zoverall
g = 3.0

Lt [fm] = 0.186× 24 = 4.46

Ls [fm] = 0.186× 16 = 2.98

(β = 1.9)

mg = 0.66 GeV
<latexit sha1_base64="d2aMqiPeycKGAAX9ArrTGDcBNuI="></latexit><latexit sha1_base64="d2aMqiPeycKGAAX9ArrTGDcBNuI="></latexit><latexit sha1_base64="d2aMqiPeycKGAAX9ArrTGDcBNuI="></latexit><latexit sha1_base64="d2aMqiPeycKGAAX9ArrTGDcBNuI="></latexit>

↵s = 1� 3
<latexit sha1_base64="2IEjc9o8kC2hGi50lUWcmw4m04s="></latexit><latexit sha1_base64="2IEjc9o8kC2hGi50lUWcmw4m04s="></latexit><latexit sha1_base64="2IEjc9o8kC2hGi50lUWcmw4m04s="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="cZlvEtLFATsikA8S8f8CvnI0LPw="></latexit><latexit sha1_base64="cZlvEtLFATsikA8S8f8CvnI0LPw="></latexit><latexit sha1_base64="mHrY0QbaK+Hynz06RN4wJUGM3m4="></latexit><latexit sha1_base64="2IEjc9o8kC2hGi50lUWcmw4m04s="></latexit><latexit sha1_base64="2IEjc9o8kC2hGi50lUWcmw4m04s="></latexit><latexit sha1_base64="2IEjc9o8kC2hGi50lUWcmw4m04s="></latexit><latexit sha1_base64="2IEjc9o8kC2hGi50lUWcmw4m04s="></latexit><latexit sha1_base64="2IEjc9o8kC2hGi50lUWcmw4m04s="></latexit><latexit sha1_base64="2IEjc9o8kC2hGi50lUWcmw4m04s="></latexit>

・Fitting in vacuum (before in medium)

↵s
<latexit sha1_base64="rahOvaY6T0E+tXmSqHjYTJc6MXw="></latexit><latexit sha1_base64="rahOvaY6T0E+tXmSqHjYTJc6MXw="></latexit><latexit sha1_base64="rahOvaY6T0E+tXmSqHjYTJc6MXw="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="EgxtwI3QUavtA8zdITiv+XkVbrU="></latexit><latexit sha1_base64="EgxtwI3QUavtA8zdITiv+XkVbrU="></latexit><latexit sha1_base64="/2MA8RDn4U810Z17fLTd6lSvYZI="></latexit><latexit sha1_base64="rahOvaY6T0E+tXmSqHjYTJc6MXw="></latexit><latexit sha1_base64="rahOvaY6T0E+tXmSqHjYTJc6MXw="></latexit><latexit sha1_base64="rahOvaY6T0E+tXmSqHjYTJc6MXw="></latexit><latexit sha1_base64="rahOvaY6T0E+tXmSqHjYTJc6MXw="></latexit><latexit sha1_base64="rahOvaY6T0E+tXmSqHjYTJc6MXw="></latexit><latexit sha1_base64="rahOvaY6T0E+tXmSqHjYTJc6MXw="></latexit>

⇣
⇧vac(µR) = ⇧vac(0) = 0

⌘

<latexit sha1_base64="26pytIMaqEry3Zx0k3uP8DZMEmg="></latexit><latexit sha1_base64="26pytIMaqEry3Zx0k3uP8DZMEmg="></latexit><latexit sha1_base64="26pytIMaqEry3Zx0k3uP8DZMEmg="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="YD1RGexyuKGFBxMVSoDSgkYR+Rs="></latexit><latexit sha1_base64="YD1RGexyuKGFBxMVSoDSgkYR+Rs="></latexit><latexit sha1_base64="Uh2fYCzA+q3vNfTDPwkyEaHmO1M="></latexit><latexit sha1_base64="26pytIMaqEry3Zx0k3uP8DZMEmg="></latexit><latexit sha1_base64="26pytIMaqEry3Zx0k3uP8DZMEmg="></latexit><latexit sha1_base64="26pytIMaqEry3Zx0k3uP8DZMEmg="></latexit><latexit sha1_base64="26pytIMaqEry3Zx0k3uP8DZMEmg="></latexit><latexit sha1_base64="26pytIMaqEry3Zx0k3uP8DZMEmg="></latexit><latexit sha1_base64="26pytIMaqEry3Zx0k3uP8DZMEmg="></latexit>

Renormalization conditions

3. Results
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・Electric propagator
� We employ the same parameters as used in vacuum

Mq = 0.1 GeV
<latexit sha1_base64="63k66bTZYe6L+ngVm2ocyPUkwgg="></latexit><latexit sha1_base64="63k66bTZYe6L+ngVm2ocyPUkwgg="></latexit><latexit sha1_base64="63k66bTZYe6L+ngVm2ocyPUkwgg="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="9h34FycEIW/eUiCyJ1LsLEvnbuE="></latexit><latexit sha1_base64="9h34FycEIW/eUiCyJ1LsLEvnbuE="></latexit><latexit sha1_base64="dNUVMsvxHfXnxpQc+T3h4nGs5ck="></latexit><latexit sha1_base64="63k66bTZYe6L+ngVm2ocyPUkwgg="></latexit><latexit sha1_base64="63k66bTZYe6L+ngVm2ocyPUkwgg="></latexit><latexit sha1_base64="63k66bTZYe6L+ngVm2ocyPUkwgg="></latexit><latexit sha1_base64="63k66bTZYe6L+ngVm2ocyPUkwgg="></latexit><latexit sha1_base64="63k66bTZYe6L+ngVm2ocyPUkwgg="></latexit><latexit sha1_base64="63k66bTZYe6L+ngVm2ocyPUkwgg="></latexit>

� We take                         and 

� Still a discrepancy at small momentum is found

DE
µ⌫

<latexit sha1_base64="f8Hh/4LBsUxSNrgUOaXzlHiI1E0="></latexit><latexit sha1_base64="f8Hh/4LBsUxSNrgUOaXzlHiI1E0="></latexit><latexit sha1_base64="f8Hh/4LBsUxSNrgUOaXzlHiI1E0="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="rO5VLeBplR5KT3KerRllNQRhL84="></latexit><latexit sha1_base64="rO5VLeBplR5KT3KerRllNQRhL84="></latexit><latexit sha1_base64="CkUdbAJ7pVjjCm0uot1xttOeWQY="></latexit><latexit sha1_base64="f8Hh/4LBsUxSNrgUOaXzlHiI1E0="></latexit><latexit sha1_base64="f8Hh/4LBsUxSNrgUOaXzlHiI1E0="></latexit><latexit sha1_base64="f8Hh/4LBsUxSNrgUOaXzlHiI1E0="></latexit><latexit sha1_base64="f8Hh/4LBsUxSNrgUOaXzlHiI1E0="></latexit><latexit sha1_base64="f8Hh/4LBsUxSNrgUOaXzlHiI1E0="></latexit><latexit sha1_base64="f8Hh/4LBsUxSNrgUOaXzlHiI1E0="></latexit>

DE
<latexit sha1_base64="5WZuLZUi56eGS3LOqP1dCKjyT2w="></latexit><latexit sha1_base64="5WZuLZUi56eGS3LOqP1dCKjyT2w="></latexit><latexit sha1_base64="5WZuLZUi56eGS3LOqP1dCKjyT2w="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="VhwTOALfuiUi0kleZSnvEkyqh7g="></latexit><latexit sha1_base64="VhwTOALfuiUi0kleZSnvEkyqh7g="></latexit><latexit sha1_base64="Av/hIQD4hHSaudCV/va/Je1RocY="></latexit><latexit sha1_base64="5WZuLZUi56eGS3LOqP1dCKjyT2w="></latexit><latexit sha1_base64="5WZuLZUi56eGS3LOqP1dCKjyT2w="></latexit><latexit sha1_base64="5WZuLZUi56eGS3LOqP1dCKjyT2w="></latexit><latexit sha1_base64="5WZuLZUi56eGS3LOqP1dCKjyT2w="></latexit><latexit sha1_base64="5WZuLZUi56eGS3LOqP1dCKjyT2w="></latexit><latexit sha1_base64="5WZuLZUi56eGS3LOqP1dCKjyT2w="></latexit>

� = 10, 100, 200 MeV
<latexit sha1_base64="dUmsxRHv/666Tcslsst0bh5i9Es="></latexit><latexit sha1_base64="dUmsxRHv/666Tcslsst0bh5i9Es="></latexit><latexit sha1_base64="dUmsxRHv/666Tcslsst0bh5i9Es="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="dEiv2Zl3uXspY2NV48XSebZHYyc="></latexit><latexit sha1_base64="dEiv2Zl3uXspY2NV48XSebZHYyc="></latexit><latexit sha1_base64="Gwz7PnI3lmhaQzatCXur9msEZiY="></latexit><latexit sha1_base64="dUmsxRHv/666Tcslsst0bh5i9Es="></latexit><latexit sha1_base64="dUmsxRHv/666Tcslsst0bh5i9Es="></latexit><latexit sha1_base64="dUmsxRHv/666Tcslsst0bh5i9Es="></latexit><latexit sha1_base64="dUmsxRHv/666Tcslsst0bh5i9Es="></latexit><latexit sha1_base64="dUmsxRHv/666Tcslsst0bh5i9Es="></latexit><latexit sha1_base64="dUmsxRHv/666Tcslsst0bh5i9Es="></latexit>

� Our result at           is regulated due to the gluon mass       ,
consistent with the lattice data

|~k| = 0
<latexit sha1_base64="gU0EF3FPn26Iuk1TumhrNj8yTdY="></latexit><latexit sha1_base64="gU0EF3FPn26Iuk1TumhrNj8yTdY="></latexit><latexit sha1_base64="gU0EF3FPn26Iuk1TumhrNj8yTdY="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="x+B0/tICEi8bSb4hI8uNwqe51mc="></latexit><latexit sha1_base64="x+B0/tICEi8bSb4hI8uNwqe51mc="></latexit><latexit sha1_base64="fmVA7zDH4E4eQ9/iEXu0JLsAsEU="></latexit><latexit sha1_base64="gU0EF3FPn26Iuk1TumhrNj8yTdY="></latexit><latexit sha1_base64="gU0EF3FPn26Iuk1TumhrNj8yTdY="></latexit><latexit sha1_base64="gU0EF3FPn26Iuk1TumhrNj8yTdY="></latexit><latexit sha1_base64="gU0EF3FPn26Iuk1TumhrNj8yTdY="></latexit><latexit sha1_base64="gU0EF3FPn26Iuk1TumhrNj8yTdY="></latexit><latexit sha1_base64="gU0EF3FPn26Iuk1TumhrNj8yTdY="></latexit>

mg
<latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="ic6EHJwtVomg7UBMu6Vh5Y6eG/8="></latexit><latexit sha1_base64="ic6EHJwtVomg7UBMu6Vh5Y6eG/8="></latexit><latexit sha1_base64="OPj0OPxlIhOWHmekr/piVN6htK8="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="ic6EHJwtVomg7UBMu6Vh5Y6eG/8="></latexit><latexit sha1_base64="ic6EHJwtVomg7UBMu6Vh5Y6eG/8="></latexit><latexit sha1_base64="OPj0OPxlIhOWHmekr/piVN6htK8="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit>

DS-Kojo PRD(2019)
Kojo-DS PRD(2021)

3. Results
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・Electric propagator
� We employ the same parameters as used in vacuum

Mq = 0.1 GeV
<latexit sha1_base64="63k66bTZYe6L+ngVm2ocyPUkwgg="></latexit><latexit sha1_base64="63k66bTZYe6L+ngVm2ocyPUkwgg="></latexit><latexit sha1_base64="63k66bTZYe6L+ngVm2ocyPUkwgg="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="9h34FycEIW/eUiCyJ1LsLEvnbuE="></latexit><latexit sha1_base64="9h34FycEIW/eUiCyJ1LsLEvnbuE="></latexit><latexit sha1_base64="dNUVMsvxHfXnxpQc+T3h4nGs5ck="></latexit><latexit sha1_base64="63k66bTZYe6L+ngVm2ocyPUkwgg="></latexit><latexit sha1_base64="63k66bTZYe6L+ngVm2ocyPUkwgg="></latexit><latexit sha1_base64="63k66bTZYe6L+ngVm2ocyPUkwgg="></latexit><latexit sha1_base64="63k66bTZYe6L+ngVm2ocyPUkwgg="></latexit><latexit sha1_base64="63k66bTZYe6L+ngVm2ocyPUkwgg="></latexit><latexit sha1_base64="63k66bTZYe6L+ngVm2ocyPUkwgg="></latexit>

� We take                         and 

� Still a discrepancy at small momentum is found

DE
µ⌫

<latexit sha1_base64="f8Hh/4LBsUxSNrgUOaXzlHiI1E0="></latexit><latexit sha1_base64="f8Hh/4LBsUxSNrgUOaXzlHiI1E0="></latexit><latexit sha1_base64="f8Hh/4LBsUxSNrgUOaXzlHiI1E0="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="rO5VLeBplR5KT3KerRllNQRhL84="></latexit><latexit sha1_base64="rO5VLeBplR5KT3KerRllNQRhL84="></latexit><latexit sha1_base64="CkUdbAJ7pVjjCm0uot1xttOeWQY="></latexit><latexit sha1_base64="f8Hh/4LBsUxSNrgUOaXzlHiI1E0="></latexit><latexit sha1_base64="f8Hh/4LBsUxSNrgUOaXzlHiI1E0="></latexit><latexit sha1_base64="f8Hh/4LBsUxSNrgUOaXzlHiI1E0="></latexit><latexit sha1_base64="f8Hh/4LBsUxSNrgUOaXzlHiI1E0="></latexit><latexit sha1_base64="f8Hh/4LBsUxSNrgUOaXzlHiI1E0="></latexit><latexit sha1_base64="f8Hh/4LBsUxSNrgUOaXzlHiI1E0="></latexit>

DE
<latexit sha1_base64="5WZuLZUi56eGS3LOqP1dCKjyT2w="></latexit><latexit sha1_base64="5WZuLZUi56eGS3LOqP1dCKjyT2w="></latexit><latexit sha1_base64="5WZuLZUi56eGS3LOqP1dCKjyT2w="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="VhwTOALfuiUi0kleZSnvEkyqh7g="></latexit><latexit sha1_base64="VhwTOALfuiUi0kleZSnvEkyqh7g="></latexit><latexit sha1_base64="Av/hIQD4hHSaudCV/va/Je1RocY="></latexit><latexit sha1_base64="5WZuLZUi56eGS3LOqP1dCKjyT2w="></latexit><latexit sha1_base64="5WZuLZUi56eGS3LOqP1dCKjyT2w="></latexit><latexit sha1_base64="5WZuLZUi56eGS3LOqP1dCKjyT2w="></latexit><latexit sha1_base64="5WZuLZUi56eGS3LOqP1dCKjyT2w="></latexit><latexit sha1_base64="5WZuLZUi56eGS3LOqP1dCKjyT2w="></latexit><latexit sha1_base64="5WZuLZUi56eGS3LOqP1dCKjyT2w="></latexit>

� = 10, 100, 200 MeV
<latexit sha1_base64="dUmsxRHv/666Tcslsst0bh5i9Es="></latexit><latexit sha1_base64="dUmsxRHv/666Tcslsst0bh5i9Es="></latexit><latexit sha1_base64="dUmsxRHv/666Tcslsst0bh5i9Es="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="dEiv2Zl3uXspY2NV48XSebZHYyc="></latexit><latexit sha1_base64="dEiv2Zl3uXspY2NV48XSebZHYyc="></latexit><latexit sha1_base64="Gwz7PnI3lmhaQzatCXur9msEZiY="></latexit><latexit sha1_base64="dUmsxRHv/666Tcslsst0bh5i9Es="></latexit><latexit sha1_base64="dUmsxRHv/666Tcslsst0bh5i9Es="></latexit><latexit sha1_base64="dUmsxRHv/666Tcslsst0bh5i9Es="></latexit><latexit sha1_base64="dUmsxRHv/666Tcslsst0bh5i9Es="></latexit><latexit sha1_base64="dUmsxRHv/666Tcslsst0bh5i9Es="></latexit><latexit sha1_base64="dUmsxRHv/666Tcslsst0bh5i9Es="></latexit>

� Our result at           is regulated due to the gluon mass      ,
consistent with the lattice data

|~k| = 0
<latexit sha1_base64="gU0EF3FPn26Iuk1TumhrNj8yTdY="></latexit><latexit sha1_base64="gU0EF3FPn26Iuk1TumhrNj8yTdY="></latexit><latexit sha1_base64="gU0EF3FPn26Iuk1TumhrNj8yTdY="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="x+B0/tICEi8bSb4hI8uNwqe51mc="></latexit><latexit sha1_base64="x+B0/tICEi8bSb4hI8uNwqe51mc="></latexit><latexit sha1_base64="fmVA7zDH4E4eQ9/iEXu0JLsAsEU="></latexit><latexit sha1_base64="gU0EF3FPn26Iuk1TumhrNj8yTdY="></latexit><latexit sha1_base64="gU0EF3FPn26Iuk1TumhrNj8yTdY="></latexit><latexit sha1_base64="gU0EF3FPn26Iuk1TumhrNj8yTdY="></latexit><latexit sha1_base64="gU0EF3FPn26Iuk1TumhrNj8yTdY="></latexit><latexit sha1_base64="gU0EF3FPn26Iuk1TumhrNj8yTdY="></latexit><latexit sha1_base64="gU0EF3FPn26Iuk1TumhrNj8yTdY="></latexit>

mg
<latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="ic6EHJwtVomg7UBMu6Vh5Y6eG/8="></latexit><latexit sha1_base64="ic6EHJwtVomg7UBMu6Vh5Y6eG/8="></latexit><latexit sha1_base64="OPj0OPxlIhOWHmekr/piVN6htK8="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="ic6EHJwtVomg7UBMu6Vh5Y6eG/8="></latexit><latexit sha1_base64="ic6EHJwtVomg7UBMu6Vh5Y6eG/8="></latexit><latexit sha1_base64="OPj0OPxlIhOWHmekr/piVN6htK8="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit>

diverges when employing
massless YM

DS-Kojo PRD(2019)
Kojo-DS PRD(2021)

3. Results
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DM
µ⌫

<latexit sha1_base64="UASgbDCyjMoID+QWL7cibJgW5PI="></latexit><latexit sha1_base64="UASgbDCyjMoID+QWL7cibJgW5PI="></latexit><latexit sha1_base64="UASgbDCyjMoID+QWL7cibJgW5PI="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="E+QURI4k1/wA2vRy7pjCAAzLNZM="></latexit><latexit sha1_base64="E+QURI4k1/wA2vRy7pjCAAzLNZM="></latexit><latexit sha1_base64="KC2g7hVgANriWPEtvyY7SX+w8OI="></latexit><latexit sha1_base64="UASgbDCyjMoID+QWL7cibJgW5PI="></latexit><latexit sha1_base64="UASgbDCyjMoID+QWL7cibJgW5PI="></latexit><latexit sha1_base64="UASgbDCyjMoID+QWL7cibJgW5PI="></latexit><latexit sha1_base64="UASgbDCyjMoID+QWL7cibJgW5PI="></latexit><latexit sha1_base64="UASgbDCyjMoID+QWL7cibJgW5PI="></latexit><latexit sha1_base64="UASgbDCyjMoID+QWL7cibJgW5PI="></latexit>

DM
<latexit sha1_base64="IArawvCgWSXe8OEDmCUmNJqTHiQ="></latexit><latexit sha1_base64="IArawvCgWSXe8OEDmCUmNJqTHiQ="></latexit><latexit sha1_base64="IArawvCgWSXe8OEDmCUmNJqTHiQ="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="ee1g9hFljWDG/z96NgCHMvevGQg="></latexit><latexit sha1_base64="ee1g9hFljWDG/z96NgCHMvevGQg="></latexit><latexit sha1_base64="40WJvYYF05etvCC/0G287jO1kyg="></latexit><latexit sha1_base64="IArawvCgWSXe8OEDmCUmNJqTHiQ="></latexit><latexit sha1_base64="IArawvCgWSXe8OEDmCUmNJqTHiQ="></latexit><latexit sha1_base64="IArawvCgWSXe8OEDmCUmNJqTHiQ="></latexit><latexit sha1_base64="IArawvCgWSXe8OEDmCUmNJqTHiQ="></latexit><latexit sha1_base64="IArawvCgWSXe8OEDmCUmNJqTHiQ="></latexit><latexit sha1_base64="IArawvCgWSXe8OEDmCUmNJqTHiQ="></latexit>

・Magnetic propagator
� We employ the same parameters as used in vacuum

Mq = 0.1 GeV
<latexit sha1_base64="63k66bTZYe6L+ngVm2ocyPUkwgg="></latexit><latexit sha1_base64="63k66bTZYe6L+ngVm2ocyPUkwgg="></latexit><latexit sha1_base64="63k66bTZYe6L+ngVm2ocyPUkwgg="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="9h34FycEIW/eUiCyJ1LsLEvnbuE="></latexit><latexit sha1_base64="9h34FycEIW/eUiCyJ1LsLEvnbuE="></latexit><latexit sha1_base64="dNUVMsvxHfXnxpQc+T3h4nGs5ck="></latexit><latexit sha1_base64="63k66bTZYe6L+ngVm2ocyPUkwgg="></latexit><latexit sha1_base64="63k66bTZYe6L+ngVm2ocyPUkwgg="></latexit><latexit sha1_base64="63k66bTZYe6L+ngVm2ocyPUkwgg="></latexit><latexit sha1_base64="63k66bTZYe6L+ngVm2ocyPUkwgg="></latexit><latexit sha1_base64="63k66bTZYe6L+ngVm2ocyPUkwgg="></latexit><latexit sha1_base64="63k66bTZYe6L+ngVm2ocyPUkwgg="></latexit>

� We take                         and � = 10, 100, 200 MeV
<latexit sha1_base64="dUmsxRHv/666Tcslsst0bh5i9Es="></latexit><latexit sha1_base64="dUmsxRHv/666Tcslsst0bh5i9Es="></latexit><latexit sha1_base64="dUmsxRHv/666Tcslsst0bh5i9Es="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="dEiv2Zl3uXspY2NV48XSebZHYyc="></latexit><latexit sha1_base64="dEiv2Zl3uXspY2NV48XSebZHYyc="></latexit><latexit sha1_base64="Gwz7PnI3lmhaQzatCXur9msEZiY="></latexit><latexit sha1_base64="dUmsxRHv/666Tcslsst0bh5i9Es="></latexit><latexit sha1_base64="dUmsxRHv/666Tcslsst0bh5i9Es="></latexit><latexit sha1_base64="dUmsxRHv/666Tcslsst0bh5i9Es="></latexit><latexit sha1_base64="dUmsxRHv/666Tcslsst0bh5i9Es="></latexit><latexit sha1_base64="dUmsxRHv/666Tcslsst0bh5i9Es="></latexit><latexit sha1_base64="dUmsxRHv/666Tcslsst0bh5i9Es="></latexit>

� Still a discrepancy at small momentum is found

� Our result at           is regulated due to the gluon mass      ,
consistent with the lattice data

|~k| = 0
<latexit sha1_base64="gU0EF3FPn26Iuk1TumhrNj8yTdY="></latexit><latexit sha1_base64="gU0EF3FPn26Iuk1TumhrNj8yTdY="></latexit><latexit sha1_base64="gU0EF3FPn26Iuk1TumhrNj8yTdY="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="x+B0/tICEi8bSb4hI8uNwqe51mc="></latexit><latexit sha1_base64="x+B0/tICEi8bSb4hI8uNwqe51mc="></latexit><latexit sha1_base64="fmVA7zDH4E4eQ9/iEXu0JLsAsEU="></latexit><latexit sha1_base64="gU0EF3FPn26Iuk1TumhrNj8yTdY="></latexit><latexit sha1_base64="gU0EF3FPn26Iuk1TumhrNj8yTdY="></latexit><latexit sha1_base64="gU0EF3FPn26Iuk1TumhrNj8yTdY="></latexit><latexit sha1_base64="gU0EF3FPn26Iuk1TumhrNj8yTdY="></latexit><latexit sha1_base64="gU0EF3FPn26Iuk1TumhrNj8yTdY="></latexit><latexit sha1_base64="gU0EF3FPn26Iuk1TumhrNj8yTdY="></latexit>

mg
<latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="ic6EHJwtVomg7UBMu6Vh5Y6eG/8="></latexit><latexit sha1_base64="ic6EHJwtVomg7UBMu6Vh5Y6eG/8="></latexit><latexit sha1_base64="OPj0OPxlIhOWHmekr/piVN6htK8="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="ic6EHJwtVomg7UBMu6Vh5Y6eG/8="></latexit><latexit sha1_base64="ic6EHJwtVomg7UBMu6Vh5Y6eG/8="></latexit><latexit sha1_base64="OPj0OPxlIhOWHmekr/piVN6htK8="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit>

DS-Kojo PRD(2019)
Kojo-DS PRD(2021)

3. Results
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DM
µ⌫

<latexit sha1_base64="UASgbDCyjMoID+QWL7cibJgW5PI="></latexit><latexit sha1_base64="UASgbDCyjMoID+QWL7cibJgW5PI="></latexit><latexit sha1_base64="UASgbDCyjMoID+QWL7cibJgW5PI="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="E+QURI4k1/wA2vRy7pjCAAzLNZM="></latexit><latexit sha1_base64="E+QURI4k1/wA2vRy7pjCAAzLNZM="></latexit><latexit sha1_base64="KC2g7hVgANriWPEtvyY7SX+w8OI="></latexit><latexit sha1_base64="UASgbDCyjMoID+QWL7cibJgW5PI="></latexit><latexit sha1_base64="UASgbDCyjMoID+QWL7cibJgW5PI="></latexit><latexit sha1_base64="UASgbDCyjMoID+QWL7cibJgW5PI="></latexit><latexit sha1_base64="UASgbDCyjMoID+QWL7cibJgW5PI="></latexit><latexit sha1_base64="UASgbDCyjMoID+QWL7cibJgW5PI="></latexit><latexit sha1_base64="UASgbDCyjMoID+QWL7cibJgW5PI="></latexit>

DM
<latexit sha1_base64="IArawvCgWSXe8OEDmCUmNJqTHiQ="></latexit><latexit sha1_base64="IArawvCgWSXe8OEDmCUmNJqTHiQ="></latexit><latexit sha1_base64="IArawvCgWSXe8OEDmCUmNJqTHiQ="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="ee1g9hFljWDG/z96NgCHMvevGQg="></latexit><latexit sha1_base64="ee1g9hFljWDG/z96NgCHMvevGQg="></latexit><latexit sha1_base64="40WJvYYF05etvCC/0G287jO1kyg="></latexit><latexit sha1_base64="IArawvCgWSXe8OEDmCUmNJqTHiQ="></latexit><latexit sha1_base64="IArawvCgWSXe8OEDmCUmNJqTHiQ="></latexit><latexit sha1_base64="IArawvCgWSXe8OEDmCUmNJqTHiQ="></latexit><latexit sha1_base64="IArawvCgWSXe8OEDmCUmNJqTHiQ="></latexit><latexit sha1_base64="IArawvCgWSXe8OEDmCUmNJqTHiQ="></latexit><latexit sha1_base64="IArawvCgWSXe8OEDmCUmNJqTHiQ="></latexit>

・Magnetic propagator
� We employ the same parameters as used in vacuum

Mq = 0.1 GeV
<latexit sha1_base64="63k66bTZYe6L+ngVm2ocyPUkwgg="></latexit><latexit sha1_base64="63k66bTZYe6L+ngVm2ocyPUkwgg="></latexit><latexit sha1_base64="63k66bTZYe6L+ngVm2ocyPUkwgg="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="9h34FycEIW/eUiCyJ1LsLEvnbuE="></latexit><latexit sha1_base64="9h34FycEIW/eUiCyJ1LsLEvnbuE="></latexit><latexit sha1_base64="dNUVMsvxHfXnxpQc+T3h4nGs5ck="></latexit><latexit sha1_base64="63k66bTZYe6L+ngVm2ocyPUkwgg="></latexit><latexit sha1_base64="63k66bTZYe6L+ngVm2ocyPUkwgg="></latexit><latexit sha1_base64="63k66bTZYe6L+ngVm2ocyPUkwgg="></latexit><latexit sha1_base64="63k66bTZYe6L+ngVm2ocyPUkwgg="></latexit><latexit sha1_base64="63k66bTZYe6L+ngVm2ocyPUkwgg="></latexit><latexit sha1_base64="63k66bTZYe6L+ngVm2ocyPUkwgg="></latexit>

� We take                         and � = 10, 100, 200 MeV
<latexit sha1_base64="dUmsxRHv/666Tcslsst0bh5i9Es="></latexit><latexit sha1_base64="dUmsxRHv/666Tcslsst0bh5i9Es="></latexit><latexit sha1_base64="dUmsxRHv/666Tcslsst0bh5i9Es="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="dEiv2Zl3uXspY2NV48XSebZHYyc="></latexit><latexit sha1_base64="dEiv2Zl3uXspY2NV48XSebZHYyc="></latexit><latexit sha1_base64="Gwz7PnI3lmhaQzatCXur9msEZiY="></latexit><latexit sha1_base64="dUmsxRHv/666Tcslsst0bh5i9Es="></latexit><latexit sha1_base64="dUmsxRHv/666Tcslsst0bh5i9Es="></latexit><latexit sha1_base64="dUmsxRHv/666Tcslsst0bh5i9Es="></latexit><latexit sha1_base64="dUmsxRHv/666Tcslsst0bh5i9Es="></latexit><latexit sha1_base64="dUmsxRHv/666Tcslsst0bh5i9Es="></latexit><latexit sha1_base64="dUmsxRHv/666Tcslsst0bh5i9Es="></latexit>

� Still a discrepancy at small momentum is found

� Our result at           is regulated due to the gluon mass      ,
consistent with the lattice data

|~k| = 0
<latexit sha1_base64="gU0EF3FPn26Iuk1TumhrNj8yTdY="></latexit><latexit sha1_base64="gU0EF3FPn26Iuk1TumhrNj8yTdY="></latexit><latexit sha1_base64="gU0EF3FPn26Iuk1TumhrNj8yTdY="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="x+B0/tICEi8bSb4hI8uNwqe51mc="></latexit><latexit sha1_base64="x+B0/tICEi8bSb4hI8uNwqe51mc="></latexit><latexit sha1_base64="fmVA7zDH4E4eQ9/iEXu0JLsAsEU="></latexit><latexit sha1_base64="gU0EF3FPn26Iuk1TumhrNj8yTdY="></latexit><latexit sha1_base64="gU0EF3FPn26Iuk1TumhrNj8yTdY="></latexit><latexit sha1_base64="gU0EF3FPn26Iuk1TumhrNj8yTdY="></latexit><latexit sha1_base64="gU0EF3FPn26Iuk1TumhrNj8yTdY="></latexit><latexit sha1_base64="gU0EF3FPn26Iuk1TumhrNj8yTdY="></latexit><latexit sha1_base64="gU0EF3FPn26Iuk1TumhrNj8yTdY="></latexit>

mg
<latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="ic6EHJwtVomg7UBMu6Vh5Y6eG/8="></latexit><latexit sha1_base64="ic6EHJwtVomg7UBMu6Vh5Y6eG/8="></latexit><latexit sha1_base64="OPj0OPxlIhOWHmekr/piVN6htK8="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="ic6EHJwtVomg7UBMu6Vh5Y6eG/8="></latexit><latexit sha1_base64="ic6EHJwtVomg7UBMu6Vh5Y6eG/8="></latexit><latexit sha1_base64="OPj0OPxlIhOWHmekr/piVN6htK8="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit>

diverges when employing
massless YM

DS-Kojo PRD(2019)
Kojo-DS PRD(2021)

3. Results
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�We change the gluon mass       such that it reproduces the lattice data

� Comparison becomes better

mg
<latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="ic6EHJwtVomg7UBMu6Vh5Y6eG/8="></latexit><latexit sha1_base64="ic6EHJwtVomg7UBMu6Vh5Y6eG/8="></latexit><latexit sha1_base64="OPj0OPxlIhOWHmekr/piVN6htK8="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit>

DE
<latexit sha1_base64="5WZuLZUi56eGS3LOqP1dCKjyT2w="></latexit><latexit sha1_base64="5WZuLZUi56eGS3LOqP1dCKjyT2w="></latexit><latexit sha1_base64="5WZuLZUi56eGS3LOqP1dCKjyT2w="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="VhwTOALfuiUi0kleZSnvEkyqh7g="></latexit><latexit sha1_base64="VhwTOALfuiUi0kleZSnvEkyqh7g="></latexit><latexit sha1_base64="Av/hIQD4hHSaudCV/va/Je1RocY="></latexit><latexit sha1_base64="5WZuLZUi56eGS3LOqP1dCKjyT2w="></latexit><latexit sha1_base64="5WZuLZUi56eGS3LOqP1dCKjyT2w="></latexit><latexit sha1_base64="5WZuLZUi56eGS3LOqP1dCKjyT2w="></latexit><latexit sha1_base64="5WZuLZUi56eGS3LOqP1dCKjyT2w="></latexit><latexit sha1_base64="5WZuLZUi56eGS3LOqP1dCKjyT2w="></latexit><latexit sha1_base64="5WZuLZUi56eGS3LOqP1dCKjyT2w="></latexit>

� = 200 MeV
<latexit sha1_base64="iXNr72b+VBIRNeJumExmq34w8DY="></latexit><latexit sha1_base64="iXNr72b+VBIRNeJumExmq34w8DY="></latexit><latexit sha1_base64="iXNr72b+VBIRNeJumExmq34w8DY="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="T0i9z013pQA9o+G19bu+qOhwLtQ="></latexit><latexit sha1_base64="T0i9z013pQA9o+G19bu+qOhwLtQ="></latexit><latexit sha1_base64="LkIHUA9OmEHgUXi5pYa3RKTM2Nw="></latexit><latexit sha1_base64="iXNr72b+VBIRNeJumExmq34w8DY="></latexit><latexit sha1_base64="iXNr72b+VBIRNeJumExmq34w8DY="></latexit><latexit sha1_base64="iXNr72b+VBIRNeJumExmq34w8DY="></latexit><latexit sha1_base64="iXNr72b+VBIRNeJumExmq34w8DY="></latexit><latexit sha1_base64="iXNr72b+VBIRNeJumExmq34w8DY="></latexit><latexit sha1_base64="iXNr72b+VBIRNeJumExmq34w8DY="></latexit>

� We choose 

・Electric propagator       (improved)DE
µ⌫

<latexit sha1_base64="f8Hh/4LBsUxSNrgUOaXzlHiI1E0="></latexit><latexit sha1_base64="f8Hh/4LBsUxSNrgUOaXzlHiI1E0="></latexit><latexit sha1_base64="f8Hh/4LBsUxSNrgUOaXzlHiI1E0="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="rO5VLeBplR5KT3KerRllNQRhL84="></latexit><latexit sha1_base64="rO5VLeBplR5KT3KerRllNQRhL84="></latexit><latexit sha1_base64="CkUdbAJ7pVjjCm0uot1xttOeWQY="></latexit><latexit sha1_base64="f8Hh/4LBsUxSNrgUOaXzlHiI1E0="></latexit><latexit sha1_base64="f8Hh/4LBsUxSNrgUOaXzlHiI1E0="></latexit><latexit sha1_base64="f8Hh/4LBsUxSNrgUOaXzlHiI1E0="></latexit><latexit sha1_base64="f8Hh/4LBsUxSNrgUOaXzlHiI1E0="></latexit><latexit sha1_base64="f8Hh/4LBsUxSNrgUOaXzlHiI1E0="></latexit><latexit sha1_base64="f8Hh/4LBsUxSNrgUOaXzlHiI1E0="></latexit>

DS-Kojo PRD(2019)
Kojo-DS PRD(2021)

� We need to understand the enhancement of       at higher densitymg
<latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="ic6EHJwtVomg7UBMu6Vh5Y6eG/8="></latexit><latexit sha1_base64="ic6EHJwtVomg7UBMu6Vh5Y6eG/8="></latexit><latexit sha1_base64="OPj0OPxlIhOWHmekr/piVN6htK8="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit>
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DM
<latexit sha1_base64="IArawvCgWSXe8OEDmCUmNJqTHiQ="></latexit><latexit sha1_base64="IArawvCgWSXe8OEDmCUmNJqTHiQ="></latexit><latexit sha1_base64="IArawvCgWSXe8OEDmCUmNJqTHiQ="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="ee1g9hFljWDG/z96NgCHMvevGQg="></latexit><latexit sha1_base64="ee1g9hFljWDG/z96NgCHMvevGQg="></latexit><latexit sha1_base64="40WJvYYF05etvCC/0G287jO1kyg="></latexit><latexit sha1_base64="IArawvCgWSXe8OEDmCUmNJqTHiQ="></latexit><latexit sha1_base64="IArawvCgWSXe8OEDmCUmNJqTHiQ="></latexit><latexit sha1_base64="IArawvCgWSXe8OEDmCUmNJqTHiQ="></latexit><latexit sha1_base64="IArawvCgWSXe8OEDmCUmNJqTHiQ="></latexit><latexit sha1_base64="IArawvCgWSXe8OEDmCUmNJqTHiQ="></latexit><latexit sha1_base64="IArawvCgWSXe8OEDmCUmNJqTHiQ="></latexit>

� We need to understand the enhancement of       at higher density

� Comparison becomes better

mg
<latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="ic6EHJwtVomg7UBMu6Vh5Y6eG/8="></latexit><latexit sha1_base64="ic6EHJwtVomg7UBMu6Vh5Y6eG/8="></latexit><latexit sha1_base64="OPj0OPxlIhOWHmekr/piVN6htK8="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit>

�We change the gluon mass       such that it reproduces the lattice datamg
<latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="ic6EHJwtVomg7UBMu6Vh5Y6eG/8="></latexit><latexit sha1_base64="ic6EHJwtVomg7UBMu6Vh5Y6eG/8="></latexit><latexit sha1_base64="OPj0OPxlIhOWHmekr/piVN6htK8="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit>

� = 200 MeV
<latexit sha1_base64="iXNr72b+VBIRNeJumExmq34w8DY="></latexit><latexit sha1_base64="iXNr72b+VBIRNeJumExmq34w8DY="></latexit><latexit sha1_base64="iXNr72b+VBIRNeJumExmq34w8DY="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="T0i9z013pQA9o+G19bu+qOhwLtQ="></latexit><latexit sha1_base64="T0i9z013pQA9o+G19bu+qOhwLtQ="></latexit><latexit sha1_base64="LkIHUA9OmEHgUXi5pYa3RKTM2Nw="></latexit><latexit sha1_base64="iXNr72b+VBIRNeJumExmq34w8DY="></latexit><latexit sha1_base64="iXNr72b+VBIRNeJumExmq34w8DY="></latexit><latexit sha1_base64="iXNr72b+VBIRNeJumExmq34w8DY="></latexit><latexit sha1_base64="iXNr72b+VBIRNeJumExmq34w8DY="></latexit><latexit sha1_base64="iXNr72b+VBIRNeJumExmq34w8DY="></latexit><latexit sha1_base64="iXNr72b+VBIRNeJumExmq34w8DY="></latexit>

� We choose 

・Magnetic propagator       (improved) DS-Kojo PRD(2019)
Kojo-DS PRD(2021)DM

µ⌫
<latexit sha1_base64="UASgbDCyjMoID+QWL7cibJgW5PI="></latexit><latexit sha1_base64="UASgbDCyjMoID+QWL7cibJgW5PI="></latexit><latexit sha1_base64="UASgbDCyjMoID+QWL7cibJgW5PI="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="E+QURI4k1/wA2vRy7pjCAAzLNZM="></latexit><latexit sha1_base64="E+QURI4k1/wA2vRy7pjCAAzLNZM="></latexit><latexit sha1_base64="KC2g7hVgANriWPEtvyY7SX+w8OI="></latexit><latexit sha1_base64="UASgbDCyjMoID+QWL7cibJgW5PI="></latexit><latexit sha1_base64="UASgbDCyjMoID+QWL7cibJgW5PI="></latexit><latexit sha1_base64="UASgbDCyjMoID+QWL7cibJgW5PI="></latexit><latexit sha1_base64="UASgbDCyjMoID+QWL7cibJgW5PI="></latexit><latexit sha1_base64="UASgbDCyjMoID+QWL7cibJgW5PI="></latexit><latexit sha1_base64="UASgbDCyjMoID+QWL7cibJgW5PI="></latexit>
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・Conclusions
� We have constructed the effective theory

towards understanding of “quark matter” in neutron stars

� We have compared our model with the lattice results in QC2D by
focusing on the gluon propagator at density

4. Conclusions

Le↵ = Le↵
quark + Le↵

gluon
<latexit sha1_base64="QpUoxs3/tj5Fg+KChd7UooId3gA="></latexit><latexit sha1_base64="QpUoxs3/tj5Fg+KChd7UooId3gA="></latexit><latexit sha1_base64="QpUoxs3/tj5Fg+KChd7UooId3gA="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="GQr4NUZxqKRUH8/3RULNgH27Dzc="></latexit><latexit sha1_base64="GQr4NUZxqKRUH8/3RULNgH27Dzc="></latexit><latexit sha1_base64="mhim6WRq9yBvRqyObgu2crgt1xA="></latexit><latexit sha1_base64="QpUoxs3/tj5Fg+KChd7UooId3gA="></latexit><latexit sha1_base64="QpUoxs3/tj5Fg+KChd7UooId3gA="></latexit><latexit sha1_base64="QpUoxs3/tj5Fg+KChd7UooId3gA="></latexit><latexit sha1_base64="QpUoxs3/tj5Fg+KChd7UooId3gA="></latexit><latexit sha1_base64="QpUoxs3/tj5Fg+KChd7UooId3gA="></latexit><latexit sha1_base64="QpUoxs3/tj5Fg+KChd7UooId3gA="></latexit>

Le↵
quark

<latexit sha1_base64="w9+1eTWZdShyy+Fu87Yv0ZF7nj8="></latexit><latexit sha1_base64="w9+1eTWZdShyy+Fu87Yv0ZF7nj8="></latexit><latexit sha1_base64="w9+1eTWZdShyy+Fu87Yv0ZF7nj8="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="qabrQu0rBUN7dRMbuaYZjRdAr/M="></latexit><latexit sha1_base64="qabrQu0rBUN7dRMbuaYZjRdAr/M="></latexit><latexit sha1_base64="/0ysrjmG0vkX9axZ5WpJv0Tqy8c="></latexit><latexit sha1_base64="w9+1eTWZdShyy+Fu87Yv0ZF7nj8="></latexit><latexit sha1_base64="w9+1eTWZdShyy+Fu87Yv0ZF7nj8="></latexit><latexit sha1_base64="w9+1eTWZdShyy+Fu87Yv0ZF7nj8="></latexit><latexit sha1_base64="w9+1eTWZdShyy+Fu87Yv0ZF7nj8="></latexit><latexit sha1_base64="w9+1eTWZdShyy+Fu87Yv0ZF7nj8="></latexit><latexit sha1_base64="w9+1eTWZdShyy+Fu87Yv0ZF7nj8="></latexit>

Le↵
gluon

<latexit sha1_base64="KeuGlskzxu68r2wvhsGBjSGCnyI="></latexit><latexit sha1_base64="KeuGlskzxu68r2wvhsGBjSGCnyI="></latexit><latexit sha1_base64="KeuGlskzxu68r2wvhsGBjSGCnyI="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="XLFGXOuQ01VHnikfbb6zeAxWi/E="></latexit><latexit sha1_base64="XLFGXOuQ01VHnikfbb6zeAxWi/E="></latexit><latexit sha1_base64="09iE4df8nazfiNjcqos9nLod+5g="></latexit><latexit sha1_base64="KeuGlskzxu68r2wvhsGBjSGCnyI="></latexit><latexit sha1_base64="KeuGlskzxu68r2wvhsGBjSGCnyI="></latexit><latexit sha1_base64="KeuGlskzxu68r2wvhsGBjSGCnyI="></latexit><latexit sha1_base64="KeuGlskzxu68r2wvhsGBjSGCnyI="></latexit><latexit sha1_base64="KeuGlskzxu68r2wvhsGBjSGCnyI="></latexit><latexit sha1_base64="KeuGlskzxu68r2wvhsGBjSGCnyI="></latexit>

: massive Yang-Mills theory

: quasiparticle description of quarks with diquark condensates

� Our effective theory is expected to connect nuclear matter (hadronic)
and perturbative quark matter

hadron quark/gluonLe↵ = Le↵
quark + Le↵

gluon
<latexit sha1_base64="QpUoxs3/tj5Fg+KChd7UooId3gA="></latexit><latexit sha1_base64="QpUoxs3/tj5Fg+KChd7UooId3gA="></latexit><latexit sha1_base64="QpUoxs3/tj5Fg+KChd7UooId3gA="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="GQr4NUZxqKRUH8/3RULNgH27Dzc="></latexit><latexit sha1_base64="GQr4NUZxqKRUH8/3RULNgH27Dzc="></latexit><latexit sha1_base64="mhim6WRq9yBvRqyObgu2crgt1xA="></latexit><latexit sha1_base64="QpUoxs3/tj5Fg+KChd7UooId3gA="></latexit><latexit sha1_base64="QpUoxs3/tj5Fg+KChd7UooId3gA="></latexit><latexit sha1_base64="QpUoxs3/tj5Fg+KChd7UooId3gA="></latexit><latexit sha1_base64="QpUoxs3/tj5Fg+KChd7UooId3gA="></latexit><latexit sha1_base64="QpUoxs3/tj5Fg+KChd7UooId3gA="></latexit><latexit sha1_base64="QpUoxs3/tj5Fg+KChd7UooId3gA="></latexit>

Lmass =
m2

g

2
Aa

µA
µa

<latexit sha1_base64="ty2D76YyRLqr1whXu5XJgIIpUCQ="></latexit><latexit sha1_base64="ty2D76YyRLqr1whXu5XJgIIpUCQ="></latexit><latexit sha1_base64="ty2D76YyRLqr1whXu5XJgIIpUCQ="></latexit><latexit sha1_base64="ty2D76YyRLqr1whXu5XJgIIpUCQ="></latexit>

qualitatively good!
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Thank you!
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・Note on quark loop

Back up

� �	�������	������	���	���	��	��	���������������	��	�������
���
����

three-dimensional
cutoff

dimensional 
regularization

_c.f., T. Kojo and G. Baym, PRD 89, 
no. 12, 125008 (2014) 

⇧reg ⌘ �
= ⇧med(�;Mq)�⇧count.

vac (0;Mvac
q )

<latexit sha1_base64="3wtiuAAL9U3exERU70ddeu6F0hI="></latexit><latexit sha1_base64="3wtiuAAL9U3exERU70ddeu6F0hI="></latexit><latexit sha1_base64="3wtiuAAL9U3exERU70ddeu6F0hI="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="sQr4GRgzy4tAoYoiqDpu/lxbylk="></latexit><latexit sha1_base64="sQr4GRgzy4tAoYoiqDpu/lxbylk="></latexit><latexit sha1_base64="ZpxIr+JTYNmPc/tak/AR4/pSVQM="></latexit><latexit sha1_base64="3wtiuAAL9U3exERU70ddeu6F0hI="></latexit><latexit sha1_base64="3wtiuAAL9U3exERU70ddeu6F0hI="></latexit><latexit sha1_base64="3wtiuAAL9U3exERU70ddeu6F0hI="></latexit><latexit sha1_base64="3wtiuAAL9U3exERU70ddeu6F0hI="></latexit><latexit sha1_base64="3wtiuAAL9U3exERU70ddeu6F0hI="></latexit><latexit sha1_base64="3wtiuAAL9U3exERU70ddeu6F0hI="></latexit>

: quark mass in medium

: constituent quark mass in the vacuum
Mq

<latexit sha1_base64="8iwA/TJiRSY6zlbq/kJ40w/3IJk="></latexit><latexit sha1_base64="8iwA/TJiRSY6zlbq/kJ40w/3IJk="></latexit><latexit sha1_base64="8iwA/TJiRSY6zlbq/kJ40w/3IJk="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="hl0GO6dv35uUv26y0XyBx1B27hs="></latexit><latexit sha1_base64="hl0GO6dv35uUv26y0XyBx1B27hs="></latexit><latexit sha1_base64="wFE64111PAv2wrwWMbz0JsyIqJM="></latexit><latexit sha1_base64="8iwA/TJiRSY6zlbq/kJ40w/3IJk="></latexit><latexit sha1_base64="8iwA/TJiRSY6zlbq/kJ40w/3IJk="></latexit><latexit sha1_base64="8iwA/TJiRSY6zlbq/kJ40w/3IJk="></latexit><latexit sha1_base64="8iwA/TJiRSY6zlbq/kJ40w/3IJk="></latexit><latexit sha1_base64="8iwA/TJiRSY6zlbq/kJ40w/3IJk="></latexit><latexit sha1_base64="8iwA/TJiRSY6zlbq/kJ40w/3IJk="></latexit>

Mvac
q

<latexit sha1_base64="7ydEqGv9DiBM7c4KxRal2FCn+ps="></latexit><latexit sha1_base64="7ydEqGv9DiBM7c4KxRal2FCn+ps="></latexit><latexit sha1_base64="7ydEqGv9DiBM7c4KxRal2FCn+ps="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="MTpdMey+dRWs3Q1IIfcSsCeTUEo="></latexit><latexit sha1_base64="MTpdMey+dRWs3Q1IIfcSsCeTUEo="></latexit><latexit sha1_base64="ENVlY8WBFRFwq0PA/bjCml1brBU="></latexit><latexit sha1_base64="7ydEqGv9DiBM7c4KxRal2FCn+ps="></latexit><latexit sha1_base64="7ydEqGv9DiBM7c4KxRal2FCn+ps="></latexit><latexit sha1_base64="7ydEqGv9DiBM7c4KxRal2FCn+ps="></latexit><latexit sha1_base64="7ydEqGv9DiBM7c4KxRal2FCn+ps="></latexit><latexit sha1_base64="7ydEqGv9DiBM7c4KxRal2FCn+ps="></latexit><latexit sha1_base64="7ydEqGv9DiBM7c4KxRal2FCn+ps="></latexit>
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・Note on quark loop

_c.f., T. Kojo and G. Baym, PRD 89, 
no. 12, 125008 (2014) 

: quark mass in medium

: constituent quark mass in the vacuum

⇧reg ⌘ �

three-dimensional cutoff dimensional regularization

�������� �������������	������	���	
��	���	���

� �������������	�����������������
�����	�����������	���	�����
	���	
��

(in the present case)

= ⇧med(�;Mq)�⇧count.
vac (0;Mvac

q )
<latexit sha1_base64="3wtiuAAL9U3exERU70ddeu6F0hI="></latexit><latexit sha1_base64="3wtiuAAL9U3exERU70ddeu6F0hI="></latexit><latexit sha1_base64="3wtiuAAL9U3exERU70ddeu6F0hI="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="sQr4GRgzy4tAoYoiqDpu/lxbylk="></latexit><latexit sha1_base64="sQr4GRgzy4tAoYoiqDpu/lxbylk="></latexit><latexit sha1_base64="ZpxIr+JTYNmPc/tak/AR4/pSVQM="></latexit><latexit sha1_base64="3wtiuAAL9U3exERU70ddeu6F0hI="></latexit><latexit sha1_base64="3wtiuAAL9U3exERU70ddeu6F0hI="></latexit><latexit sha1_base64="3wtiuAAL9U3exERU70ddeu6F0hI="></latexit><latexit sha1_base64="3wtiuAAL9U3exERU70ddeu6F0hI="></latexit><latexit sha1_base64="3wtiuAAL9U3exERU70ddeu6F0hI="></latexit><latexit sha1_base64="3wtiuAAL9U3exERU70ddeu6F0hI="></latexit>

= ⇧med(�;Mq)�⇧vac(0; M̃q) +⇧vac(0; M̃q)�⇧count.
vac (0;Mvac

q )
<latexit sha1_base64="UqQEYVdWtk3vhmGfBXYMwaqY5o8="></latexit><latexit sha1_base64="UqQEYVdWtk3vhmGfBXYMwaqY5o8="></latexit><latexit sha1_base64="UqQEYVdWtk3vhmGfBXYMwaqY5o8="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="Cz+PenOfbtR6hY9fPb7Ce0hbU0E="></latexit><latexit sha1_base64="Cz+PenOfbtR6hY9fPb7Ce0hbU0E="></latexit><latexit sha1_base64="nSBf47wupl79wLGwWJ2/j9CApag="></latexit><latexit sha1_base64="UqQEYVdWtk3vhmGfBXYMwaqY5o8="></latexit><latexit sha1_base64="UqQEYVdWtk3vhmGfBXYMwaqY5o8="></latexit><latexit sha1_base64="UqQEYVdWtk3vhmGfBXYMwaqY5o8="></latexit><latexit sha1_base64="UqQEYVdWtk3vhmGfBXYMwaqY5o8="></latexit><latexit sha1_base64="UqQEYVdWtk3vhmGfBXYMwaqY5o8="></latexit><latexit sha1_base64="UqQEYVdWtk3vhmGfBXYMwaqY5o8="></latexit>

Mq
<latexit sha1_base64="8iwA/TJiRSY6zlbq/kJ40w/3IJk="></latexit><latexit sha1_base64="8iwA/TJiRSY6zlbq/kJ40w/3IJk="></latexit><latexit sha1_base64="8iwA/TJiRSY6zlbq/kJ40w/3IJk="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="hl0GO6dv35uUv26y0XyBx1B27hs="></latexit><latexit sha1_base64="hl0GO6dv35uUv26y0XyBx1B27hs="></latexit><latexit sha1_base64="wFE64111PAv2wrwWMbz0JsyIqJM="></latexit><latexit sha1_base64="8iwA/TJiRSY6zlbq/kJ40w/3IJk="></latexit><latexit sha1_base64="8iwA/TJiRSY6zlbq/kJ40w/3IJk="></latexit><latexit sha1_base64="8iwA/TJiRSY6zlbq/kJ40w/3IJk="></latexit><latexit sha1_base64="8iwA/TJiRSY6zlbq/kJ40w/3IJk="></latexit><latexit sha1_base64="8iwA/TJiRSY6zlbq/kJ40w/3IJk="></latexit><latexit sha1_base64="8iwA/TJiRSY6zlbq/kJ40w/3IJk="></latexit>

Mvac
q

<latexit sha1_base64="7ydEqGv9DiBM7c4KxRal2FCn+ps="></latexit><latexit sha1_base64="7ydEqGv9DiBM7c4KxRal2FCn+ps="></latexit><latexit sha1_base64="7ydEqGv9DiBM7c4KxRal2FCn+ps="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="MTpdMey+dRWs3Q1IIfcSsCeTUEo="></latexit><latexit sha1_base64="MTpdMey+dRWs3Q1IIfcSsCeTUEo="></latexit><latexit sha1_base64="ENVlY8WBFRFwq0PA/bjCml1brBU="></latexit><latexit sha1_base64="7ydEqGv9DiBM7c4KxRal2FCn+ps="></latexit><latexit sha1_base64="7ydEqGv9DiBM7c4KxRal2FCn+ps="></latexit><latexit sha1_base64="7ydEqGv9DiBM7c4KxRal2FCn+ps="></latexit><latexit sha1_base64="7ydEqGv9DiBM7c4KxRal2FCn+ps="></latexit><latexit sha1_base64="7ydEqGv9DiBM7c4KxRal2FCn+ps="></latexit><latexit sha1_base64="7ydEqGv9DiBM7c4KxRal2FCn+ps="></latexit>

M̃q =
q

M2
q +�2

<latexit sha1_base64="1jdYZqaszaN3sgDiM0sbJTCUrsY="></latexit><latexit sha1_base64="1jdYZqaszaN3sgDiM0sbJTCUrsY="></latexit><latexit sha1_base64="1jdYZqaszaN3sgDiM0sbJTCUrsY="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="MjSpBfYwkZRtDdzVUSPRbzeGMmE="></latexit><latexit sha1_base64="MjSpBfYwkZRtDdzVUSPRbzeGMmE="></latexit><latexit sha1_base64="BlsseLGkKj+eHUYipgCSEVp/tV8="></latexit><latexit sha1_base64="1jdYZqaszaN3sgDiM0sbJTCUrsY="></latexit><latexit sha1_base64="1jdYZqaszaN3sgDiM0sbJTCUrsY="></latexit><latexit sha1_base64="1jdYZqaszaN3sgDiM0sbJTCUrsY="></latexit><latexit sha1_base64="1jdYZqaszaN3sgDiM0sbJTCUrsY="></latexit><latexit sha1_base64="1jdYZqaszaN3sgDiM0sbJTCUrsY="></latexit><latexit sha1_base64="1jdYZqaszaN3sgDiM0sbJTCUrsY="></latexit>

Back up
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・Calculation of quark one-loop
� ������������������������������������	����	�������	����

����

⇧reg(k) = ⇧̄reg
q;M (k) + ⇧̄reg

q;E(k)

reg

reg

� ���������	����
��	���

� ������������������	������������ 	��	�

Back up
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� �������	
����������	�		��

Eq =
q

|~q|2 +m2
q

<latexit sha1_base64="SMhjqzFZLG9ukZznVFnmnh5nSyQ="></latexit><latexit sha1_base64="SMhjqzFZLG9ukZznVFnmnh5nSyQ="></latexit><latexit sha1_base64="SMhjqzFZLG9ukZznVFnmnh5nSyQ="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="FXwy+Z9Ga0lyo+3k8VmgRX9Y1Gs="></latexit><latexit sha1_base64="FXwy+Z9Ga0lyo+3k8VmgRX9Y1Gs="></latexit><latexit sha1_base64="ZDWFdgLCd2BxmHgWTFWn1/7MuYw="></latexit><latexit sha1_base64="SMhjqzFZLG9ukZznVFnmnh5nSyQ="></latexit><latexit sha1_base64="SMhjqzFZLG9ukZznVFnmnh5nSyQ="></latexit><latexit sha1_base64="SMhjqzFZLG9ukZznVFnmnh5nSyQ="></latexit><latexit sha1_base64="SMhjqzFZLG9ukZznVFnmnh5nSyQ="></latexit><latexit sha1_base64="SMhjqzFZLG9ukZznVFnmnh5nSyQ="></latexit><latexit sha1_base64="SMhjqzFZLG9ukZznVFnmnh5nSyQ="></latexit>

m̃q =
q

m2
q + |�|2

<latexit sha1_base64="axkZuvcFwZcCgEhYaXhSC4dmajU="></latexit><latexit sha1_base64="axkZuvcFwZcCgEhYaXhSC4dmajU="></latexit><latexit sha1_base64="axkZuvcFwZcCgEhYaXhSC4dmajU="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="mbsdS9FwffVm1vHtSO33fCwhth0="></latexit><latexit sha1_base64="mbsdS9FwffVm1vHtSO33fCwhth0="></latexit><latexit sha1_base64="4FO9n6Lykqs/2ObujdhcWRuvgvU="></latexit><latexit sha1_base64="axkZuvcFwZcCgEhYaXhSC4dmajU="></latexit><latexit sha1_base64="axkZuvcFwZcCgEhYaXhSC4dmajU="></latexit><latexit sha1_base64="axkZuvcFwZcCgEhYaXhSC4dmajU="></latexit><latexit sha1_base64="axkZuvcFwZcCgEhYaXhSC4dmajU="></latexit><latexit sha1_base64="axkZuvcFwZcCgEhYaXhSC4dmajU="></latexit><latexit sha1_base64="axkZuvcFwZcCgEhYaXhSC4dmajU="></latexit>

・Calculation of quark one-loop

Back up
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� �����������������
�	��	���
���
�����������
���
�

Dvac(k) =
Zoverall
g

K2 +m2
g +⇧vac(k)

<latexit sha1_base64="JM5NZNOvqROOy7RRNe1gyBeuylw="></latexit><latexit sha1_base64="JM5NZNOvqROOy7RRNe1gyBeuylw="></latexit><latexit sha1_base64="JM5NZNOvqROOy7RRNe1gyBeuylw="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="sNQrEuoNo+FMXrGunT/VVk8fGyQ="></latexit><latexit sha1_base64="sNQrEuoNo+FMXrGunT/VVk8fGyQ="></latexit><latexit sha1_base64="lmCNavUpfJ37/Ie2P8aZ6Td+5bI="></latexit><latexit sha1_base64="JM5NZNOvqROOy7RRNe1gyBeuylw="></latexit><latexit sha1_base64="JM5NZNOvqROOy7RRNe1gyBeuylw="></latexit><latexit sha1_base64="JM5NZNOvqROOy7RRNe1gyBeuylw="></latexit><latexit sha1_base64="JM5NZNOvqROOy7RRNe1gyBeuylw="></latexit><latexit sha1_base64="JM5NZNOvqROOy7RRNe1gyBeuylw="></latexit><latexit sha1_base64="JM5NZNOvqROOy7RRNe1gyBeuylw="></latexit>

with ⇧vac(k) = ⇧YM(k) +⇧vac
q (k)

<latexit sha1_base64="g9xoo0DwXAg3aNVts6+TIRQIuB8="></latexit><latexit sha1_base64="g9xoo0DwXAg3aNVts6+TIRQIuB8="></latexit><latexit sha1_base64="g9xoo0DwXAg3aNVts6+TIRQIuB8="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="mB13mOlvkJpai8TXT8SidYRdJ8g="></latexit><latexit sha1_base64="mB13mOlvkJpai8TXT8SidYRdJ8g="></latexit><latexit sha1_base64="fCAyinEh+FqoKRyTqlgjFzEKz0M="></latexit><latexit sha1_base64="g9xoo0DwXAg3aNVts6+TIRQIuB8="></latexit><latexit sha1_base64="g9xoo0DwXAg3aNVts6+TIRQIuB8="></latexit><latexit sha1_base64="g9xoo0DwXAg3aNVts6+TIRQIuB8="></latexit><latexit sha1_base64="g9xoo0DwXAg3aNVts6+TIRQIuB8="></latexit><latexit sha1_base64="g9xoo0DwXAg3aNVts6+TIRQIuB8="></latexit><latexit sha1_base64="g9xoo0DwXAg3aNVts6+TIRQIuB8="></latexit>

⇣
s = K2/m2

g

⌘

<latexit sha1_base64="uhgpw1jydGLqqtysvw5EcBJ5ykM="></latexit><latexit sha1_base64="uhgpw1jydGLqqtysvw5EcBJ5ykM="></latexit><latexit sha1_base64="uhgpw1jydGLqqtysvw5EcBJ5ykM="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="IBZsktyuqEguDMFKI9MWqwSD+tk="></latexit><latexit sha1_base64="IBZsktyuqEguDMFKI9MWqwSD+tk="></latexit><latexit sha1_base64="cGCHmXjXAROaeUCJDv6GYfQWMwA="></latexit><latexit sha1_base64="uhgpw1jydGLqqtysvw5EcBJ5ykM="></latexit><latexit sha1_base64="uhgpw1jydGLqqtysvw5EcBJ5ykM="></latexit><latexit sha1_base64="uhgpw1jydGLqqtysvw5EcBJ5ykM="></latexit><latexit sha1_base64="uhgpw1jydGLqqtysvw5EcBJ5ykM="></latexit><latexit sha1_base64="uhgpw1jydGLqqtysvw5EcBJ5ykM="></latexit><latexit sha1_base64="uhgpw1jydGLqqtysvw5EcBJ5ykM="></latexit>

mg
<latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="ic6EHJwtVomg7UBMu6Vh5Y6eG/8="></latexit><latexit sha1_base64="ic6EHJwtVomg7UBMu6Vh5Y6eG/8="></latexit><latexit sha1_base64="OPj0OPxlIhOWHmekr/piVN6htK8="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit>

Zoverall
g

<latexit sha1_base64="uqXW8j2Gu8DIL9/uzv072zqXc/4="></latexit><latexit sha1_base64="uqXW8j2Gu8DIL9/uzv072zqXc/4="></latexit><latexit sha1_base64="uqXW8j2Gu8DIL9/uzv072zqXc/4="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="nUDP4UP8KgXRVMCJtpU+BST8GRM="></latexit><latexit sha1_base64="nUDP4UP8KgXRVMCJtpU+BST8GRM="></latexit><latexit sha1_base64="YyDgW320tcc5U0tJZKBDZJsDZeo="></latexit><latexit sha1_base64="uqXW8j2Gu8DIL9/uzv072zqXc/4="></latexit><latexit sha1_base64="uqXW8j2Gu8DIL9/uzv072zqXc/4="></latexit><latexit sha1_base64="uqXW8j2Gu8DIL9/uzv072zqXc/4="></latexit><latexit sha1_base64="uqXW8j2Gu8DIL9/uzv072zqXc/4="></latexit><latexit sha1_base64="uqXW8j2Gu8DIL9/uzv072zqXc/4="></latexit><latexit sha1_base64="uqXW8j2Gu8DIL9/uzv072zqXc/4="></latexit>
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⇣
⇧vac(µR) = ⇧vac(0) = 0

⌘

<latexit sha1_base64="26pytIMaqEry3Zx0k3uP8DZMEmg="></latexit><latexit sha1_base64="26pytIMaqEry3Zx0k3uP8DZMEmg="></latexit><latexit sha1_base64="26pytIMaqEry3Zx0k3uP8DZMEmg="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="YD1RGexyuKGFBxMVSoDSgkYR+Rs="></latexit><latexit sha1_base64="YD1RGexyuKGFBxMVSoDSgkYR+Rs="></latexit><latexit sha1_base64="Uh2fYCzA+q3vNfTDPwkyEaHmO1M="></latexit><latexit sha1_base64="26pytIMaqEry3Zx0k3uP8DZMEmg="></latexit><latexit sha1_base64="26pytIMaqEry3Zx0k3uP8DZMEmg="></latexit><latexit sha1_base64="26pytIMaqEry3Zx0k3uP8DZMEmg="></latexit><latexit sha1_base64="26pytIMaqEry3Zx0k3uP8DZMEmg="></latexit><latexit sha1_base64="26pytIMaqEry3Zx0k3uP8DZMEmg="></latexit><latexit sha1_base64="26pytIMaqEry3Zx0k3uP8DZMEmg="></latexit>
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・One loop in vacuum

Back up
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Dvac(k) =
Zoverall
g

K2 +m2
g +⇧vac(k)

<latexit sha1_base64="JM5NZNOvqROOy7RRNe1gyBeuylw="></latexit><latexit sha1_base64="JM5NZNOvqROOy7RRNe1gyBeuylw="></latexit><latexit sha1_base64="JM5NZNOvqROOy7RRNe1gyBeuylw="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="sNQrEuoNo+FMXrGunT/VVk8fGyQ="></latexit><latexit sha1_base64="sNQrEuoNo+FMXrGunT/VVk8fGyQ="></latexit><latexit sha1_base64="lmCNavUpfJ37/Ie2P8aZ6Td+5bI="></latexit><latexit sha1_base64="JM5NZNOvqROOy7RRNe1gyBeuylw="></latexit><latexit sha1_base64="JM5NZNOvqROOy7RRNe1gyBeuylw="></latexit><latexit sha1_base64="JM5NZNOvqROOy7RRNe1gyBeuylw="></latexit><latexit sha1_base64="JM5NZNOvqROOy7RRNe1gyBeuylw="></latexit><latexit sha1_base64="JM5NZNOvqROOy7RRNe1gyBeuylw="></latexit><latexit sha1_base64="JM5NZNOvqROOy7RRNe1gyBeuylw="></latexit>

with ⇧vac(k) = ⇧YM(k) +⇧vac
q (k)

<latexit sha1_base64="g9xoo0DwXAg3aNVts6+TIRQIuB8="></latexit><latexit sha1_base64="g9xoo0DwXAg3aNVts6+TIRQIuB8="></latexit><latexit sha1_base64="g9xoo0DwXAg3aNVts6+TIRQIuB8="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="mB13mOlvkJpai8TXT8SidYRdJ8g="></latexit><latexit sha1_base64="mB13mOlvkJpai8TXT8SidYRdJ8g="></latexit><latexit sha1_base64="fCAyinEh+FqoKRyTqlgjFzEKz0M="></latexit><latexit sha1_base64="g9xoo0DwXAg3aNVts6+TIRQIuB8="></latexit><latexit sha1_base64="g9xoo0DwXAg3aNVts6+TIRQIuB8="></latexit><latexit sha1_base64="g9xoo0DwXAg3aNVts6+TIRQIuB8="></latexit><latexit sha1_base64="g9xoo0DwXAg3aNVts6+TIRQIuB8="></latexit><latexit sha1_base64="g9xoo0DwXAg3aNVts6+TIRQIuB8="></latexit><latexit sha1_base64="g9xoo0DwXAg3aNVts6+TIRQIuB8="></latexit>

⇣
s = K2/m2

g

⌘

<latexit sha1_base64="uhgpw1jydGLqqtysvw5EcBJ5ykM="></latexit><latexit sha1_base64="uhgpw1jydGLqqtysvw5EcBJ5ykM="></latexit><latexit sha1_base64="uhgpw1jydGLqqtysvw5EcBJ5ykM="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="IBZsktyuqEguDMFKI9MWqwSD+tk="></latexit><latexit sha1_base64="IBZsktyuqEguDMFKI9MWqwSD+tk="></latexit><latexit sha1_base64="cGCHmXjXAROaeUCJDv6GYfQWMwA="></latexit><latexit sha1_base64="uhgpw1jydGLqqtysvw5EcBJ5ykM="></latexit><latexit sha1_base64="uhgpw1jydGLqqtysvw5EcBJ5ykM="></latexit><latexit sha1_base64="uhgpw1jydGLqqtysvw5EcBJ5ykM="></latexit><latexit sha1_base64="uhgpw1jydGLqqtysvw5EcBJ5ykM="></latexit><latexit sha1_base64="uhgpw1jydGLqqtysvw5EcBJ5ykM="></latexit><latexit sha1_base64="uhgpw1jydGLqqtysvw5EcBJ5ykM="></latexit>

mg
<latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="ic6EHJwtVomg7UBMu6Vh5Y6eG/8="></latexit><latexit sha1_base64="ic6EHJwtVomg7UBMu6Vh5Y6eG/8="></latexit><latexit sha1_base64="OPj0OPxlIhOWHmekr/piVN6htK8="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit><latexit sha1_base64="Uld8J4FN/jaSnjCt68Co+hKVfaY="></latexit>

Zoverall
g

<latexit sha1_base64="uqXW8j2Gu8DIL9/uzv072zqXc/4="></latexit><latexit sha1_base64="uqXW8j2Gu8DIL9/uzv072zqXc/4="></latexit><latexit sha1_base64="uqXW8j2Gu8DIL9/uzv072zqXc/4="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="nUDP4UP8KgXRVMCJtpU+BST8GRM="></latexit><latexit sha1_base64="nUDP4UP8KgXRVMCJtpU+BST8GRM="></latexit><latexit sha1_base64="YyDgW320tcc5U0tJZKBDZJsDZeo="></latexit><latexit sha1_base64="uqXW8j2Gu8DIL9/uzv072zqXc/4="></latexit><latexit sha1_base64="uqXW8j2Gu8DIL9/uzv072zqXc/4="></latexit><latexit sha1_base64="uqXW8j2Gu8DIL9/uzv072zqXc/4="></latexit><latexit sha1_base64="uqXW8j2Gu8DIL9/uzv072zqXc/4="></latexit><latexit sha1_base64="uqXW8j2Gu8DIL9/uzv072zqXc/4="></latexit><latexit sha1_base64="uqXW8j2Gu8DIL9/uzv072zqXc/4="></latexit>
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⇣
⇧vac(µR) = ⇧vac(0) = 0

⌘

<latexit sha1_base64="26pytIMaqEry3Zx0k3uP8DZMEmg="></latexit><latexit sha1_base64="26pytIMaqEry3Zx0k3uP8DZMEmg="></latexit><latexit sha1_base64="26pytIMaqEry3Zx0k3uP8DZMEmg="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="YD1RGexyuKGFBxMVSoDSgkYR+Rs="></latexit><latexit sha1_base64="YD1RGexyuKGFBxMVSoDSgkYR+Rs="></latexit><latexit sha1_base64="Uh2fYCzA+q3vNfTDPwkyEaHmO1M="></latexit><latexit sha1_base64="26pytIMaqEry3Zx0k3uP8DZMEmg="></latexit><latexit sha1_base64="26pytIMaqEry3Zx0k3uP8DZMEmg="></latexit><latexit sha1_base64="26pytIMaqEry3Zx0k3uP8DZMEmg="></latexit><latexit sha1_base64="26pytIMaqEry3Zx0k3uP8DZMEmg="></latexit><latexit sha1_base64="26pytIMaqEry3Zx0k3uP8DZMEmg="></latexit><latexit sha1_base64="26pytIMaqEry3Zx0k3uP8DZMEmg="></latexit>

・One loop in vacuum

Back up
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