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・有限密度におけるQCD

イントロダクション
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⇢ . 50⇢0
<latexit sha1_base64="SWJPi9Dabun6Frat5c/vmKEY0rs="></latexit><latexit sha1_base64="SWJPi9Dabun6Frat5c/vmKEY0rs="></latexit><latexit sha1_base64="SWJPi9Dabun6Frat5c/vmKEY0rs="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="HOie377Qb9vOQdzreHYH7t1znsM="></latexit><latexit sha1_base64="HOie377Qb9vOQdzreHYH7t1znsM="></latexit><latexit sha1_base64="5zfkVKKez/gBdJB1vSkHgqhcqMc="></latexit><latexit sha1_base64="SWJPi9Dabun6Frat5c/vmKEY0rs="></latexit><latexit sha1_base64="SWJPi9Dabun6Frat5c/vmKEY0rs="></latexit><latexit sha1_base64="SWJPi9Dabun6Frat5c/vmKEY0rs="></latexit><latexit sha1_base64="SWJPi9Dabun6Frat5c/vmKEY0rs="></latexit><latexit sha1_base64="SWJPi9Dabun6Frat5c/vmKEY0rs="></latexit><latexit sha1_base64="SWJPi9Dabun6Frat5c/vmKEY0rs="></latexit>

⇢ . 2⇢0
<latexit sha1_base64="fNk58qz+MgAFh2A08hKH8/HKtKc="></latexit><latexit sha1_base64="fNk58qz+MgAFh2A08hKH8/HKtKc="></latexit><latexit sha1_base64="fNk58qz+MgAFh2A08hKH8/HKtKc="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="a65kymb6PMKeDLVtaDT7GSgZay8="></latexit><latexit sha1_base64="a65kymb6PMKeDLVtaDT7GSgZay8="></latexit><latexit sha1_base64="9bMHnelRuLDq2xdGtF2UxO3+sso="></latexit><latexit sha1_base64="fNk58qz+MgAFh2A08hKH8/HKtKc="></latexit><latexit sha1_base64="fNk58qz+MgAFh2A08hKH8/HKtKc="></latexit><latexit sha1_base64="fNk58qz+MgAFh2A08hKH8/HKtKc="></latexit><latexit sha1_base64="fNk58qz+MgAFh2A08hKH8/HKtKc="></latexit><latexit sha1_base64="fNk58qz+MgAFh2A08hKH8/HKtKc="></latexit><latexit sha1_base64="fNk58qz+MgAFh2A08hKH8/HKtKc="></latexit>

G. Baym, T. Hatsuda, T. Kojo, P. D. Powell, Y. Song and T. 
Takatsuka, Rept. Prog. Phys. 81 (2018) no.5, 056902 
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・有限密度におけるQCD

イントロダクション
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�� 0.50

⇢ . 50⇢0
<latexit sha1_base64="SWJPi9Dabun6Frat5c/vmKEY0rs="></latexit><latexit sha1_base64="SWJPi9Dabun6Frat5c/vmKEY0rs="></latexit><latexit sha1_base64="SWJPi9Dabun6Frat5c/vmKEY0rs="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="HOie377Qb9vOQdzreHYH7t1znsM="></latexit><latexit sha1_base64="HOie377Qb9vOQdzreHYH7t1znsM="></latexit><latexit sha1_base64="5zfkVKKez/gBdJB1vSkHgqhcqMc="></latexit><latexit sha1_base64="SWJPi9Dabun6Frat5c/vmKEY0rs="></latexit><latexit sha1_base64="SWJPi9Dabun6Frat5c/vmKEY0rs="></latexit><latexit sha1_base64="SWJPi9Dabun6Frat5c/vmKEY0rs="></latexit><latexit sha1_base64="SWJPi9Dabun6Frat5c/vmKEY0rs="></latexit><latexit sha1_base64="SWJPi9Dabun6Frat5c/vmKEY0rs="></latexit><latexit sha1_base64="SWJPi9Dabun6Frat5c/vmKEY0rs="></latexit>

⇢ . 2⇢0
<latexit sha1_base64="fNk58qz+MgAFh2A08hKH8/HKtKc="></latexit><latexit sha1_base64="fNk58qz+MgAFh2A08hKH8/HKtKc="></latexit><latexit sha1_base64="fNk58qz+MgAFh2A08hKH8/HKtKc="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="a65kymb6PMKeDLVtaDT7GSgZay8="></latexit><latexit sha1_base64="a65kymb6PMKeDLVtaDT7GSgZay8="></latexit><latexit sha1_base64="9bMHnelRuLDq2xdGtF2UxO3+sso="></latexit><latexit sha1_base64="fNk58qz+MgAFh2A08hKH8/HKtKc="></latexit><latexit sha1_base64="fNk58qz+MgAFh2A08hKH8/HKtKc="></latexit><latexit sha1_base64="fNk58qz+MgAFh2A08hKH8/HKtKc="></latexit><latexit sha1_base64="fNk58qz+MgAFh2A08hKH8/HKtKc="></latexit><latexit sha1_base64="fNk58qz+MgAFh2A08hKH8/HKtKc="></latexit><latexit sha1_base64="fNk58qz+MgAFh2A08hKH8/HKtKc="></latexit>

G. Baym, T. Hatsuda, T. Kojo, P. D. Powell, Y. Song and T. 
Takatsuka, Rept. Prog. Phys. 81 (2018) no.5, 056902 
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・研究方針

O,Hajizadeh, T. Boz, A. Maas, and J-I. Skullerud, 
EPJ Web of Conferences 175, 07012 (2018)

Tamer Boz, Ouraman Hajizadeh, Axel Maas, Jon-
Ivar Skullerud: PRD99 (2019) no.7, 074514

イントロダクション
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・中間密度領域QCDの有効理論構築

手法

LmYM = �1

4
F a
µ⌫F

µ⌫a � 1

2↵
(@µA

µa)2 + c̄ai@µDµc
a +

m2
g

2
Aa

µA
µa

<latexit sha1_base64="1/cmgnMKwb73U6jrkBimmAXtrzE="></latexit><latexit sha1_base64="1/cmgnMKwb73U6jrkBimmAXtrzE="></latexit><latexit sha1_base64="1/cmgnMKwb73U6jrkBimmAXtrzE="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="uup9AYmtFtu7QMIlnxiyRoCA6mQ="></latexit><latexit sha1_base64="uup9AYmtFtu7QMIlnxiyRoCA6mQ="></latexit><latexit sha1_base64="8UzxBrt4IEj3DsabKXDq7nWotts="></latexit><latexit sha1_base64="1/cmgnMKwb73U6jrkBimmAXtrzE="></latexit><latexit sha1_base64="1/cmgnMKwb73U6jrkBimmAXtrzE="></latexit><latexit sha1_base64="1/cmgnMKwb73U6jrkBimmAXtrzE="></latexit><latexit sha1_base64="1/cmgnMKwb73U6jrkBimmAXtrzE="></latexit><latexit sha1_base64="1/cmgnMKwb73U6jrkBimmAXtrzE="></latexit><latexit sha1_base64="1/cmgnMKwb73U6jrkBimmAXtrzE="></latexit>

��E./51%+2336�� NUXMW�� 

% ,()E*-E�����J�H�K?8
���8

% +/66270"./51%+2336��#4.+��$JNUXMWE
���B=@�9I

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

�'"TWQLOXPD:<I��,()��
��: MYM����(              )

% +.+��F��AENUXMW��	E��,()����J

&UXRVSUA!;GC��>I
↵ ! 0

<latexit sha1_base64="0+qwEBdDYRKQDaxHxjGVwkQnEG0="></latexit><latexit sha1_base64="0+qwEBdDYRKQDaxHxjGVwkQnEG0="></latexit><latexit sha1_base64="0+qwEBdDYRKQDaxHxjGVwkQnEG0="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="DT/cy7f0wza5qprZaeI/zvPrBVI="></latexit><latexit sha1_base64="DT/cy7f0wza5qprZaeI/zvPrBVI="></latexit><latexit sha1_base64="C6W/87AKMd3ELWOartDjptV8TZg="></latexit><latexit sha1_base64="0+qwEBdDYRKQDaxHxjGVwkQnEG0="></latexit><latexit sha1_base64="0+qwEBdDYRKQDaxHxjGVwkQnEG0="></latexit><latexit sha1_base64="0+qwEBdDYRKQDaxHxjGVwkQnEG0="></latexit><latexit sha1_base64="0+qwEBdDYRKQDaxHxjGVwkQnEG0="></latexit><latexit sha1_base64="0+qwEBdDYRKQDaxHxjGVwkQnEG0="></latexit><latexit sha1_base64="0+qwEBdDYRKQDaxHxjGVwkQnEG0="></latexit>
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・中間密度領域QCDの有効理論構築

手法

Lquark =  ̄(iD + µq�0 �Mq) �  T� 
<latexit sha1_base64="LdvIpdrPnd7R6vtUtVGcH31qUTc="></latexit><latexit sha1_base64="LdvIpdrPnd7R6vtUtVGcH31qUTc="></latexit><latexit sha1_base64="LdvIpdrPnd7R6vtUtVGcH31qUTc="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="2XveFcVbIiw4L/Nf8ixwmOhybaU="></latexit><latexit sha1_base64="2XveFcVbIiw4L/Nf8ixwmOhybaU="></latexit><latexit sha1_base64="M48dd9NdP3FazkZDHXELvicJs44="></latexit><latexit sha1_base64="LdvIpdrPnd7R6vtUtVGcH31qUTc="></latexit><latexit sha1_base64="LdvIpdrPnd7R6vtUtVGcH31qUTc="></latexit><latexit sha1_base64="LdvIpdrPnd7R6vtUtVGcH31qUTc="></latexit><latexit sha1_base64="LdvIpdrPnd7R6vtUtVGcH31qUTc="></latexit><latexit sha1_base64="LdvIpdrPnd7R6vtUtVGcH31qUTc="></latexit><latexit sha1_base64="LdvIpdrPnd7R6vtUtVGcH31qUTc="></latexit>

� )&4)�'24���+%)&4)����#�$�/*314/-
��

������!

T. Boz , et al, Eur. Phys. J. A 49 (2013) 87
[cf, K. Iida, E. Itou, and T-G- Lee; JHEP01(2020)181, ...] 

� 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>

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>

(gap) ⇠ hqTC�5�
2⌧2qi

<latexit sha1_base64="wu2ZqeUlwqpSDgVGpRr/PIOIXJc="></latexit><latexit sha1_base64="wu2ZqeUlwqpSDgVGpRr/PIOIXJc="></latexit><latexit sha1_base64="wu2ZqeUlwqpSDgVGpRr/PIOIXJc="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="octpUt1kZJEDe3d6dUDv4pkRDXc="></latexit><latexit sha1_base64="octpUt1kZJEDe3d6dUDv4pkRDXc="></latexit><latexit sha1_base64="Fz8PFoXkNYoQXllszok+VNeYyH0="></latexit><latexit sha1_base64="wu2ZqeUlwqpSDgVGpRr/PIOIXJc="></latexit><latexit sha1_base64="wu2ZqeUlwqpSDgVGpRr/PIOIXJc="></latexit><latexit sha1_base64="wu2ZqeUlwqpSDgVGpRr/PIOIXJc="></latexit><latexit sha1_base64="wu2ZqeUlwqpSDgVGpRr/PIOIXJc="></latexit><latexit sha1_base64="wu2ZqeUlwqpSDgVGpRr/PIOIXJc="></latexit><latexit sha1_base64="wu2ZqeUlwqpSDgVGpRr/PIOIXJc="></latexit>

� +%)&4)(0,.������	����� ����"��!
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・計算の流れ

� ��4<��@GKBN9��8���

,0#-'�(**+ $(0*)�(**+����� $(0*)�(**+ ���� $%*./�(**+

⇧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>

� JMF?DNE59��8���8CKNAM���	2�;=<

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>

� >
���" !8
��6:73

CKNAM���	>�KNHLIK5��4<

DE
µ⌫

<latexit sha1_base64="f8Hh/4LBsUxSNrgUOaXzlHiI1E0="></latexit><latexit sha1_base64="f8Hh/4LBsUxSNrgUOaXzlHiI1E0="></latexit><latexit sha1_base64="f8Hh/4LBsUxSNrgUOaXzlHiI1E0="></latexit><latexit sha1_base64="f8Hh/4LBsUxSNrgUOaXzlHiI1E0="></latexit>

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>

: ������	

手法

Le↵ ⌘ LmYM + Lquark
<latexit sha1_base64="nnQKkKWSGCJU2sfS05RcjI3uSY4="></latexit><latexit sha1_base64="nnQKkKWSGCJU2sfS05RcjI3uSY4="></latexit><latexit sha1_base64="nnQKkKWSGCJU2sfS05RcjI3uSY4="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="gJ7c5IFh24VdgOoYzCKVZum3Hio="></latexit><latexit sha1_base64="gJ7c5IFh24VdgOoYzCKVZum3Hio="></latexit><latexit sha1_base64="eFbG+h6Wls2aRdSkUE0UGLNhaig="></latexit><latexit sha1_base64="nnQKkKWSGCJU2sfS05RcjI3uSY4="></latexit><latexit sha1_base64="nnQKkKWSGCJU2sfS05RcjI3uSY4="></latexit><latexit sha1_base64="nnQKkKWSGCJU2sfS05RcjI3uSY4="></latexit><latexit sha1_base64="nnQKkKWSGCJU2sfS05RcjI3uSY4="></latexit><latexit sha1_base64="nnQKkKWSGCJU2sfS05RcjI3uSY4="></latexit><latexit sha1_base64="nnQKkKWSGCJU2sfS05RcjI3uSY4="></latexit>

1&/%
: ������	
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・真空での計算 (有限密度系に応用する前に...)
� ��(*56847���	+����3�!'��#10

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>

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>

� +�� ��*���)�2%0&.*����	

⇣
⇧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>

�/�-
�

結果

� ""(�10���+�/�,1&�)$'��#10
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・真空での計算 (有限密度系に応用する前に...)
% ��13>?A=@��#�4�����<�)0 �,:9

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>

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>

% 4�
(&'3���2�;.9/73�����

⇣
⇧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>

�8!6��

結果

% ++1�:9��"4�8!5:/"2-0��,:9

�$��14
	�<�*9B
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� ��"
�����	 ��"��"��

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>

*,+-'-
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Dvac
1loop

DE,vac
lat

DM,vac
lat

µR

mg[GeV] = 0.66

Zoverall
g = 3.0

Lt [fm] = 0.186× 24 = 4.46

Ls [fm] = 0.186× 16 = 2.98

(β = 1.9)

Dvac
1loop

DE,vac
lat

DM,vac
lat

µR

mg[GeV] = 0.66

Zoverall
g = 3.0

Lt [fm] = 0.186× 24 = 4.46

Ls [fm] = 0.186× 16 = 2.98

(β = 1.9)

Zoverall
g = 3.0

<latexit sha1_base64="mqpmyfULh2gxKAdwHYUBgESN1hI="></latexit><latexit sha1_base64="mqpmyfULh2gxKAdwHYUBgESN1hI="></latexit><latexit sha1_base64="mqpmyfULh2gxKAdwHYUBgESN1hI="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="4VW4rcNdg3zClZq4rpej1yi5zEc="></latexit><latexit sha1_base64="4VW4rcNdg3zClZq4rpej1yi5zEc="></latexit><latexit sha1_base64="Em8S9MHiVC/wa/ryLeXyUplqS4w="></latexit><latexit sha1_base64="mqpmyfULh2gxKAdwHYUBgESN1hI="></latexit><latexit sha1_base64="mqpmyfULh2gxKAdwHYUBgESN1hI="></latexit><latexit sha1_base64="mqpmyfULh2gxKAdwHYUBgESN1hI="></latexit><latexit sha1_base64="mqpmyfULh2gxKAdwHYUBgESN1hI="></latexit><latexit sha1_base64="mqpmyfULh2gxKAdwHYUBgESN1hI="></latexit><latexit sha1_base64="mqpmyfULh2gxKAdwHYUBgESN1hI="></latexit>

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>

結果

・真空での計算 (有限密度系に応用する前に...)

� ��*,+-'-&()%��������"��!�$
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・有限密度中での電気的二点関数
� 7;9<5<(���+��(��*,*0�".

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>

� �
��'*41<4��0 (&.

� ������'+�	!� (�$)�"#�-/.

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>

結果

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>

� 2;<���3:68*�$%0 (�.� = 10, 100, 200 MeV
<latexit sha1_base64="ZDBPduk0A2KAFg9a/ADsLFMmbQE="></latexit><latexit sha1_base64="ZDBPduk0A2KAFg9a/ADsLFMmbQE="></latexit><latexit sha1_base64="ZDBPduk0A2KAFg9a/ADsLFMmbQE="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="yDFVFPtuyaeqlyYxlLB/iz1FXB0="></latexit><latexit sha1_base64="yDFVFPtuyaeqlyYxlLB/iz1FXB0="></latexit><latexit sha1_base64="HTByOcZcL1IBg9K83C91yprvm58="></latexit><latexit sha1_base64="ZDBPduk0A2KAFg9a/ADsLFMmbQE="></latexit><latexit sha1_base64="ZDBPduk0A2KAFg9a/ADsLFMmbQE="></latexit><latexit sha1_base64="ZDBPduk0A2KAFg9a/ADsLFMmbQE="></latexit><latexit sha1_base64="ZDBPduk0A2KAFg9a/ADsLFMmbQE="></latexit><latexit sha1_base64="ZDBPduk0A2KAFg9a/ADsLFMmbQE="></latexit><latexit sha1_base64="ZDBPduk0A2KAFg9a/ADsLFMmbQE="></latexit>
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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>

� 7;9<5<(���+��(��*,*0�".

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>

� �
��'*41<4��0 (&.

� 2;<���3:68*�$%0 (�.� = 10, 100, 200 MeV
<latexit sha1_base64="ZDBPduk0A2KAFg9a/ADsLFMmbQE="></latexit><latexit sha1_base64="ZDBPduk0A2KAFg9a/ADsLFMmbQE="></latexit><latexit sha1_base64="ZDBPduk0A2KAFg9a/ADsLFMmbQE="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="yDFVFPtuyaeqlyYxlLB/iz1FXB0="></latexit><latexit sha1_base64="yDFVFPtuyaeqlyYxlLB/iz1FXB0="></latexit><latexit sha1_base64="HTByOcZcL1IBg9K83C91yprvm58="></latexit><latexit sha1_base64="ZDBPduk0A2KAFg9a/ADsLFMmbQE="></latexit><latexit sha1_base64="ZDBPduk0A2KAFg9a/ADsLFMmbQE="></latexit><latexit sha1_base64="ZDBPduk0A2KAFg9a/ADsLFMmbQE="></latexit><latexit sha1_base64="ZDBPduk0A2KAFg9a/ADsLFMmbQE="></latexit><latexit sha1_base64="ZDBPduk0A2KAFg9a/ADsLFMmbQE="></latexit><latexit sha1_base64="ZDBPduk0A2KAFg9a/ADsLFMmbQE="></latexit>

・有限密度中での磁気的二点関数

� ������'+�	!� (�$)�"#�-/.

結果
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・
� ����'��+�'�013/2�� '����
.�#"#��

� ����!- '�!-*$%*, ���(���	�

� ����%(��)��&$#4

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>

・有限密度中での電気的二点関数 ・改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>

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>

結果
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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>

・有限密度中での磁気的二点関数 ・改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>

� ����'��+�'�013/2�� '����
.�#"#��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>

� ����!- '�!-*$%*, ���(���	�

� ����%(��)��&$#4

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>

結果
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・Note on quark loop

クォークループの正則化

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

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
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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

�������� �������������	������	���	
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(in the present case)

= ⇧med(�;Mq)�⇧count.
vac (0;Mvac

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

q )
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Mq
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M̃q =
q

M2
q +�2
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クォークループの正則化
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・Calculation of quark one-loop
� ������������������������������������	����	�������	����

����

⇧reg(k) = ⇧̄reg
q;M (k) + ⇧̄reg

q;E(k)

reg

reg

� ���������	����
��	���

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

クォークループの結果
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� �������	
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Eq =
q

|~q|2 +m2
q
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・Calculation of quark one-loop

クォークループの結果


