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- Hadron is “cluster” in QCD physics

・”Cluster” in QCD/hadron physics

1. Introduction

Q
<latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="hBy3GlNLCbvqFj0dIFI6s0KsIMI="></latexit><latexit sha1_base64="hBy3GlNLCbvqFj0dIFI6s0KsIMI="></latexit><latexit sha1_base64="nZh6X50hfU7j7YkLwwsf2md+1xU="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit>

Q
<latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="hBy3GlNLCbvqFj0dIFI6s0KsIMI="></latexit><latexit sha1_base64="hBy3GlNLCbvqFj0dIFI6s0KsIMI="></latexit><latexit sha1_base64="nZh6X50hfU7j7YkLwwsf2md+1xU="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit>

q
<latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="kuabi6trYoi6rd0iW30q/AtrSzk="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit> q

<latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="kuabi6trYoi6rd0iW30q/AtrSzk="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit>

q
<latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="kuabi6trYoi6rd0iW30q/AtrSzk="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit>

q
<latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="kuabi6trYoi6rd0iW30q/AtrSzk="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit>

q̄q
<latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="FrFEvytxS7mPyHhU6vEyJTvDsFM="></latexit><latexit sha1_base64="FrFEvytxS7mPyHhU6vEyJTvDsFM="></latexit><latexit sha1_base64="ixvEw+q1fqQFNSgRNUzVXegYcF8="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit>

q
<latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="kuabi6trYoi6rd0iW30q/AtrSzk="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit> q

<latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="kuabi6trYoi6rd0iW30q/AtrSzk="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit>

q
<latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="kuabi6trYoi6rd0iW30q/AtrSzk="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit>

q
<latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="kuabi6trYoi6rd0iW30q/AtrSzk="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit>

q̄
<latexit sha1_base64="HdWGU6r0YzrUOREqP2Yp6OKAu9g="></latexit><latexit sha1_base64="HdWGU6r0YzrUOREqP2Yp6OKAu9g="></latexit><latexit sha1_base64="HdWGU6r0YzrUOREqP2Yp6OKAu9g="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="o0ioa8yZEVomCWdj3HHNRL3mV1g="></latexit><latexit sha1_base64="o0ioa8yZEVomCWdj3HHNRL3mV1g="></latexit><latexit sha1_base64="g5ygOLdLFNRgtkZtqlApkBJxsw0="></latexit><latexit sha1_base64="HdWGU6r0YzrUOREqP2Yp6OKAu9g="></latexit><latexit sha1_base64="HdWGU6r0YzrUOREqP2Yp6OKAu9g="></latexit><latexit sha1_base64="HdWGU6r0YzrUOREqP2Yp6OKAu9g="></latexit><latexit sha1_base64="HdWGU6r0YzrUOREqP2Yp6OKAu9g="></latexit><latexit sha1_base64="HdWGU6r0YzrUOREqP2Yp6OKAu9g="></latexit><latexit sha1_base64="HdWGU6r0YzrUOREqP2Yp6OKAu9g="></latexit>

light
baryon

light
meson

singly heavy
baryon

q̄
<latexit sha1_base64="HdWGU6r0YzrUOREqP2Yp6OKAu9g="></latexit><latexit sha1_base64="HdWGU6r0YzrUOREqP2Yp6OKAu9g="></latexit><latexit sha1_base64="HdWGU6r0YzrUOREqP2Yp6OKAu9g="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="o0ioa8yZEVomCWdj3HHNRL3mV1g="></latexit><latexit sha1_base64="o0ioa8yZEVomCWdj3HHNRL3mV1g="></latexit><latexit sha1_base64="g5ygOLdLFNRgtkZtqlApkBJxsw0="></latexit><latexit sha1_base64="HdWGU6r0YzrUOREqP2Yp6OKAu9g="></latexit><latexit sha1_base64="HdWGU6r0YzrUOREqP2Yp6OKAu9g="></latexit><latexit sha1_base64="HdWGU6r0YzrUOREqP2Yp6OKAu9g="></latexit><latexit sha1_base64="HdWGU6r0YzrUOREqP2Yp6OKAu9g="></latexit><latexit sha1_base64="HdWGU6r0YzrUOREqP2Yp6OKAu9g="></latexit><latexit sha1_base64="HdWGU6r0YzrUOREqP2Yp6OKAu9g="></latexit>Q

<latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="hBy3GlNLCbvqFj0dIFI6s0KsIMI="></latexit><latexit sha1_base64="hBy3GlNLCbvqFj0dIFI6s0KsIMI="></latexit><latexit sha1_base64="nZh6X50hfU7j7YkLwwsf2md+1xU="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit>

heavy-light
meson

���

q : u, d, s
<latexit sha1_base64="QCw0sZAlImXPVUb8XBcMagAab/Q="></latexit><latexit sha1_base64="QCw0sZAlImXPVUb8XBcMagAab/Q="></latexit><latexit sha1_base64="QCw0sZAlImXPVUb8XBcMagAab/Q="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="NX5pu6I+6JPexKCDE6fd0tO1Os0="></latexit><latexit sha1_base64="NX5pu6I+6JPexKCDE6fd0tO1Os0="></latexit><latexit sha1_base64="sSxWQwiACpXtwkjt02k9g6iSGm0="></latexit><latexit sha1_base64="QCw0sZAlImXPVUb8XBcMagAab/Q="></latexit><latexit sha1_base64="QCw0sZAlImXPVUb8XBcMagAab/Q="></latexit><latexit sha1_base64="QCw0sZAlImXPVUb8XBcMagAab/Q="></latexit><latexit sha1_base64="QCw0sZAlImXPVUb8XBcMagAab/Q="></latexit><latexit sha1_base64="QCw0sZAlImXPVUb8XBcMagAab/Q="></latexit><latexit sha1_base64="QCw0sZAlImXPVUb8XBcMagAab/Q="></latexit>

Q : c, b
<latexit sha1_base64="Ycwqqzd2BTQLB8rHxI+GFJNFy2k="></latexit><latexit sha1_base64="Ycwqqzd2BTQLB8rHxI+GFJNFy2k="></latexit><latexit sha1_base64="Ycwqqzd2BTQLB8rHxI+GFJNFy2k="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="+otBVPxY/ugaB+dwWK30bp416o8="></latexit><latexit sha1_base64="+otBVPxY/ugaB+dwWK30bp416o8="></latexit><latexit sha1_base64="5xgJp0czGuZiy3tT/QoUvjeQlbU="></latexit><latexit sha1_base64="Ycwqqzd2BTQLB8rHxI+GFJNFy2k="></latexit><latexit sha1_base64="Ycwqqzd2BTQLB8rHxI+GFJNFy2k="></latexit><latexit sha1_base64="Ycwqqzd2BTQLB8rHxI+GFJNFy2k="></latexit><latexit sha1_base64="Ycwqqzd2BTQLB8rHxI+GFJNFy2k="></latexit><latexit sha1_base64="Ycwqqzd2BTQLB8rHxI+GFJNFy2k="></latexit><latexit sha1_base64="Ycwqqzd2BTQLB8rHxI+GFJNFy2k="></latexit>

q
<latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="kuabi6trYoi6rd0iW30q/AtrSzk="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit> q

<latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="kuabi6trYoi6rd0iW30q/AtrSzk="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit>

q
<latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="kuabi6trYoi6rd0iW30q/AtrSzk="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit>

q
<latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="kuabi6trYoi6rd0iW30q/AtrSzk="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit>

q̄
<latexit sha1_base64="HdWGU6r0YzrUOREqP2Yp6OKAu9g="></latexit><latexit sha1_base64="HdWGU6r0YzrUOREqP2Yp6OKAu9g="></latexit><latexit sha1_base64="HdWGU6r0YzrUOREqP2Yp6OKAu9g="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="o0ioa8yZEVomCWdj3HHNRL3mV1g="></latexit><latexit sha1_base64="o0ioa8yZEVomCWdj3HHNRL3mV1g="></latexit><latexit sha1_base64="g5ygOLdLFNRgtkZtqlApkBJxsw0="></latexit><latexit sha1_base64="HdWGU6r0YzrUOREqP2Yp6OKAu9g="></latexit><latexit sha1_base64="HdWGU6r0YzrUOREqP2Yp6OKAu9g="></latexit><latexit sha1_base64="HdWGU6r0YzrUOREqP2Yp6OKAu9g="></latexit><latexit sha1_base64="HdWGU6r0YzrUOREqP2Yp6OKAu9g="></latexit><latexit sha1_base64="HdWGU6r0YzrUOREqP2Yp6OKAu9g="></latexit><latexit sha1_base64="HdWGU6r0YzrUOREqP2Yp6OKAu9g="></latexit>

hadron
molecule

q
<latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="kuabi6trYoi6rd0iW30q/AtrSzk="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit>

q
<latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="kuabi6trYoi6rd0iW30q/AtrSzk="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit>

q
<latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="kuabi6trYoi6rd0iW30q/AtrSzk="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit>

compact
pentaquark

���q
<latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="kuabi6trYoi6rd0iW30q/AtrSzk="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit>

q̄
<latexit sha1_base64="HdWGU6r0YzrUOREqP2Yp6OKAu9g="></latexit><latexit sha1_base64="HdWGU6r0YzrUOREqP2Yp6OKAu9g="></latexit><latexit sha1_base64="HdWGU6r0YzrUOREqP2Yp6OKAu9g="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="o0ioa8yZEVomCWdj3HHNRL3mV1g="></latexit><latexit sha1_base64="o0ioa8yZEVomCWdj3HHNRL3mV1g="></latexit><latexit sha1_base64="g5ygOLdLFNRgtkZtqlApkBJxsw0="></latexit><latexit sha1_base64="HdWGU6r0YzrUOREqP2Yp6OKAu9g="></latexit><latexit sha1_base64="HdWGU6r0YzrUOREqP2Yp6OKAu9g="></latexit><latexit sha1_base64="HdWGU6r0YzrUOREqP2Yp6OKAu9g="></latexit><latexit sha1_base64="HdWGU6r0YzrUOREqP2Yp6OKAu9g="></latexit><latexit sha1_base64="HdWGU6r0YzrUOREqP2Yp6OKAu9g="></latexit><latexit sha1_base64="HdWGU6r0YzrUOREqP2Yp6OKAu9g="></latexit>

in this talk

from chiral symmetry
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- Chiral symmetry breaking in QCD

・Chiral symmetry in QCD

1. Introduction

- Generation of constituent quark mass

mq ⇠ 5MeV ! Mq ⇠ 300MeV
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- Appearance of pions as NG bosons

- Low-energy theorems for nucleons
and pions

�
�
�

- Understanding of hadrons from chiral symmetry is important
from the viewpoint of fundamental theory: QCD
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1. Introduction

- Generation of constituent quark mass

mq ⇠ 5MeV ! Mq ⇠ 300MeV
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- Appearance of pions as NG bosons

- Low-energy theorems for nucleons
and pions

�
�
�

- Understanding of hadrons from chiral symmetry is important
from the viewpoint of fundamental theory: QCD

for heavy hadrons as well
if they include light quarks

- Chiral symmetry breaking in QCD

・Chiral symmetry in QCD
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- The spectrum of                  singly heavy baryons

・ Puzzle in singly heavy baryons

1. Introduction

⇤c(2286)
<latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit><latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit><latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="5NXFOdrAK/CIsVqqh5UYjTwA1g4="></latexit><latexit sha1_base64="5NXFOdrAK/CIsVqqh5UYjTwA1g4="></latexit><latexit sha1_base64="qXiz2jOl4Zv5QnSCddCqNuQzr6w="></latexit><latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit><latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit><latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit><latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit><latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit><latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit>

⇤c(2765)
<latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit><latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit><latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="cxNVVTyKb9JietZn707VvBa+ndY="></latexit><latexit sha1_base64="cxNVVTyKb9JietZn707VvBa+ndY="></latexit><latexit sha1_base64="18PZ0E9YONY39s9Mm2LbJzzDHMY="></latexit><latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit><latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit><latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit><latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit><latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit><latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit>

⌅c(2467)
<latexit sha1_base64="3N6ZsABI8GOL970gXoOxteiun5g="></latexit><latexit sha1_base64="3N6ZsABI8GOL970gXoOxteiun5g="></latexit><latexit sha1_base64="3N6ZsABI8GOL970gXoOxteiun5g="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="6kqfKnOvToeWZL9qErRAgtThn2E="></latexit><latexit sha1_base64="6kqfKnOvToeWZL9qErRAgtThn2E="></latexit><latexit sha1_base64="qqp3YvOFM1kl+Yxo31M44dM/lKQ="></latexit><latexit sha1_base64="3N6ZsABI8GOL970gXoOxteiun5g="></latexit><latexit sha1_base64="3N6ZsABI8GOL970gXoOxteiun5g="></latexit><latexit sha1_base64="3N6ZsABI8GOL970gXoOxteiun5g="></latexit><latexit sha1_base64="3N6ZsABI8GOL970gXoOxteiun5g="></latexit><latexit sha1_base64="3N6ZsABI8GOL970gXoOxteiun5g="></latexit><latexit sha1_base64="3N6ZsABI8GOL970gXoOxteiun5g="></latexit>

⌅c(2970)
<latexit sha1_base64="URCi59YtLYuQZ1zp4jAIAW9EDcs="></latexit><latexit sha1_base64="URCi59YtLYuQZ1zp4jAIAW9EDcs="></latexit><latexit sha1_base64="URCi59YtLYuQZ1zp4jAIAW9EDcs="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="wo64nWdvox7xodW/1oZJzBBYNZE="></latexit><latexit sha1_base64="wo64nWdvox7xodW/1oZJzBBYNZE="></latexit><latexit sha1_base64="zDEPXPTS5+qj5eH03jkYzW9QSdE="></latexit><latexit sha1_base64="URCi59YtLYuQZ1zp4jAIAW9EDcs="></latexit><latexit sha1_base64="URCi59YtLYuQZ1zp4jAIAW9EDcs="></latexit><latexit sha1_base64="URCi59YtLYuQZ1zp4jAIAW9EDcs="></latexit><latexit sha1_base64="URCi59YtLYuQZ1zp4jAIAW9EDcs="></latexit><latexit sha1_base64="URCi59YtLYuQZ1zp4jAIAW9EDcs="></latexit><latexit sha1_base64="URCi59YtLYuQZ1zp4jAIAW9EDcs="></latexit>

⇤b(5619)
<latexit sha1_base64="blKO5PGzlVGIPR49pN8hFG+aHMQ="></latexit><latexit sha1_base64="blKO5PGzlVGIPR49pN8hFG+aHMQ="></latexit><latexit sha1_base64="blKO5PGzlVGIPR49pN8hFG+aHMQ="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="5XQLCNrdxdzVOTZkZOme7tRDaHI="></latexit><latexit sha1_base64="5XQLCNrdxdzVOTZkZOme7tRDaHI="></latexit><latexit sha1_base64="DDmc/7r3MwQlrpiBnJoQVgA4PV0="></latexit><latexit sha1_base64="blKO5PGzlVGIPR49pN8hFG+aHMQ="></latexit><latexit sha1_base64="blKO5PGzlVGIPR49pN8hFG+aHMQ="></latexit><latexit sha1_base64="blKO5PGzlVGIPR49pN8hFG+aHMQ="></latexit><latexit sha1_base64="blKO5PGzlVGIPR49pN8hFG+aHMQ="></latexit><latexit sha1_base64="blKO5PGzlVGIPR49pN8hFG+aHMQ="></latexit><latexit sha1_base64="blKO5PGzlVGIPR49pN8hFG+aHMQ="></latexit>

⇤b(6072)
<latexit sha1_base64="8A6R1Y2yzFxVzV5q8G/oHDl8PzA="></latexit><latexit sha1_base64="8A6R1Y2yzFxVzV5q8G/oHDl8PzA="></latexit><latexit sha1_base64="8A6R1Y2yzFxVzV5q8G/oHDl8PzA="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="V/nPokqODyYRskIINKDzYtJKkfk="></latexit><latexit sha1_base64="V/nPokqODyYRskIINKDzYtJKkfk="></latexit><latexit sha1_base64="obChgH1zoQTy/EJVcwwOLaTJUwQ="></latexit><latexit sha1_base64="8A6R1Y2yzFxVzV5q8G/oHDl8PzA="></latexit><latexit sha1_base64="8A6R1Y2yzFxVzV5q8G/oHDl8PzA="></latexit><latexit sha1_base64="8A6R1Y2yzFxVzV5q8G/oHDl8PzA="></latexit><latexit sha1_base64="8A6R1Y2yzFxVzV5q8G/oHDl8PzA="></latexit><latexit sha1_base64="8A6R1Y2yzFxVzV5q8G/oHDl8PzA="></latexit><latexit sha1_base64="8A6R1Y2yzFxVzV5q8G/oHDl8PzA="></latexit>

g.s.
<latexit sha1_base64="xQYtr3B8ObUIGein1fJM+PG329A="></latexit><latexit sha1_base64="xQYtr3B8ObUIGein1fJM+PG329A="></latexit><latexit sha1_base64="xQYtr3B8ObUIGein1fJM+PG329A="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="zy0Z7KA0uBfOKT2dPCGFFxBPKQE="></latexit><latexit sha1_base64="zy0Z7KA0uBfOKT2dPCGFFxBPKQE="></latexit><latexit sha1_base64="eYUWw4XSA0FhZOdPXpSAuj2Wv5A="></latexit><latexit sha1_base64="xQYtr3B8ObUIGein1fJM+PG329A="></latexit><latexit sha1_base64="xQYtr3B8ObUIGein1fJM+PG329A="></latexit><latexit sha1_base64="xQYtr3B8ObUIGein1fJM+PG329A="></latexit><latexit sha1_base64="xQYtr3B8ObUIGein1fJM+PG329A="></latexit><latexit sha1_base64="xQYtr3B8ObUIGein1fJM+PG329A="></latexit><latexit sha1_base64="xQYtr3B8ObUIGein1fJM+PG329A="></latexit>

excited state
<latexit sha1_base64="loCLUF57tZe2rx8gQ9MOX7wMTIE="></latexit><latexit sha1_base64="loCLUF57tZe2rx8gQ9MOX7wMTIE="></latexit><latexit sha1_base64="loCLUF57tZe2rx8gQ9MOX7wMTIE="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="F9O3i+VFV0xNI5vL27YfHEKNtSA="></latexit><latexit sha1_base64="F9O3i+VFV0xNI5vL27YfHEKNtSA="></latexit><latexit sha1_base64="NLmwQ3mlRVBFjkbGH1F1a5sTyNs="></latexit><latexit sha1_base64="loCLUF57tZe2rx8gQ9MOX7wMTIE="></latexit><latexit sha1_base64="loCLUF57tZe2rx8gQ9MOX7wMTIE="></latexit><latexit sha1_base64="loCLUF57tZe2rx8gQ9MOX7wMTIE="></latexit><latexit sha1_base64="loCLUF57tZe2rx8gQ9MOX7wMTIE="></latexit><latexit sha1_base64="loCLUF57tZe2rx8gQ9MOX7wMTIE="></latexit><latexit sha1_base64="loCLUF57tZe2rx8gQ9MOX7wMTIE="></latexit>

(JP = 1/2+)
<latexit sha1_base64="rqdjg6YntCeeO8S46hl8F/0zlAk="></latexit><latexit sha1_base64="rqdjg6YntCeeO8S46hl8F/0zlAk="></latexit><latexit sha1_base64="rqdjg6YntCeeO8S46hl8F/0zlAk="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="dw1OcRm6PFnT5df63Y8rWoPLtFM="></latexit><latexit sha1_base64="dw1OcRm6PFnT5df63Y8rWoPLtFM="></latexit><latexit sha1_base64="snOfO+SY+FW4r3zyYDO8puiy4fI="></latexit><latexit sha1_base64="rqdjg6YntCeeO8S46hl8F/0zlAk="></latexit><latexit sha1_base64="rqdjg6YntCeeO8S46hl8F/0zlAk="></latexit><latexit sha1_base64="rqdjg6YntCeeO8S46hl8F/0zlAk="></latexit><latexit sha1_base64="rqdjg6YntCeeO8S46hl8F/0zlAk="></latexit><latexit sha1_base64="rqdjg6YntCeeO8S46hl8F/0zlAk="></latexit><latexit sha1_base64="rqdjg6YntCeeO8S46hl8F/0zlAk="></latexit>

⇠ 500MeV
<latexit sha1_base64="DtxZ8QY3kLiggxdktUeF7FlRYQE="></latexit><latexit sha1_base64="DtxZ8QY3kLiggxdktUeF7FlRYQE="></latexit><latexit sha1_base64="DtxZ8QY3kLiggxdktUeF7FlRYQE="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="EkJ3d/dFmMadSwrkd8ASwrndKdQ="></latexit><latexit sha1_base64="EkJ3d/dFmMadSwrkd8ASwrndKdQ="></latexit><latexit sha1_base64="ikn+jmzEMjVbF2GTsyDl16ixE7k="></latexit><latexit sha1_base64="DtxZ8QY3kLiggxdktUeF7FlRYQE="></latexit><latexit sha1_base64="DtxZ8QY3kLiggxdktUeF7FlRYQE="></latexit><latexit sha1_base64="DtxZ8QY3kLiggxdktUeF7FlRYQE="></latexit><latexit sha1_base64="DtxZ8QY3kLiggxdktUeF7FlRYQE="></latexit><latexit sha1_base64="DtxZ8QY3kLiggxdktUeF7FlRYQE="></latexit><latexit sha1_base64="DtxZ8QY3kLiggxdktUeF7FlRYQE="></latexit>

(universal)

- Based on the conventional three-quark picture, the above
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<latexit sha1_base64="uVF4aWfCZ6Y5jUoR+nOjnpPQD4o="></latexit><latexit sha1_base64="uVF4aWfCZ6Y5jUoR+nOjnpPQD4o="></latexit><latexit sha1_base64="uVF4aWfCZ6Y5jUoR+nOjnpPQD4o="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="18GWcd9eOSHojhwZZW8qjuQ1Syw="></latexit><latexit sha1_base64="18GWcd9eOSHojhwZZW8qjuQ1Syw="></latexit><latexit sha1_base64="XmnBNBiwpyin/wtMJwAWA4dWMyo="></latexit><latexit sha1_base64="uVF4aWfCZ6Y5jUoR+nOjnpPQD4o="></latexit><latexit sha1_base64="uVF4aWfCZ6Y5jUoR+nOjnpPQD4o="></latexit><latexit sha1_base64="uVF4aWfCZ6Y5jUoR+nOjnpPQD4o="></latexit><latexit sha1_base64="uVF4aWfCZ6Y5jUoR+nOjnpPQD4o="></latexit><latexit sha1_base64="uVF4aWfCZ6Y5jUoR+nOjnpPQD4o="></latexit><latexit sha1_base64="uVF4aWfCZ6Y5jUoR+nOjnpPQD4o="></latexit>

(dR)
a
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abc(qTR)
b
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c
k

<latexit sha1_base64="8e8Jo/UMyhZ4rbPAb3ciksDHsig="></latexit><latexit sha1_base64="8e8Jo/UMyhZ4rbPAb3ciksDHsig="></latexit><latexit sha1_base64="8e8Jo/UMyhZ4rbPAb3ciksDHsig="></latexit><latexit sha1_base64="8e8Jo/UMyhZ4rbPAb3ciksDHsig="></latexit>

(dL)
a
i ⇠ ✏ijk✏

abc(qTL )
b
jC(qL)ck

<latexit sha1_base64="QAkMCik+YKik+PfFtdPYjpCkVVc="></latexit><latexit sha1_base64="QAkMCik+YKik+PfFtdPYjpCkVVc="></latexit><latexit sha1_base64="QAkMCik+YKik+PfFtdPYjpCkVVc="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="qIEDuScRUThthZPdxdoh0TwCmw0="></latexit><latexit sha1_base64="qIEDuScRUThthZPdxdoh0TwCmw0="></latexit><latexit sha1_base64="dm4yBFZelfJKkAHoT7/Uk/8bAvk="></latexit><latexit sha1_base64="QAkMCik+YKik+PfFtdPYjpCkVVc="></latexit><latexit sha1_base64="QAkMCik+YKik+PfFtdPYjpCkVVc="></latexit><latexit sha1_base64="QAkMCik+YKik+PfFtdPYjpCkVVc="></latexit><latexit sha1_base64="QAkMCik+YKik+PfFtdPYjpCkVVc="></latexit><latexit sha1_base64="QAkMCik+YKik+PfFtdPYjpCkVVc="></latexit><latexit sha1_base64="QAkMCik+YKik+PfFtdPYjpCkVVc="></latexit>

baryon can be expressed by only

JP = 1/2+
<latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit><latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit><latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="cXhxHVBoA10W0csAUygsDKP1otQ="></latexit><latexit sha1_base64="cXhxHVBoA10W0csAUygsDKP1otQ="></latexit><latexit sha1_base64="hLwgcrJWU6PgVteycVBvcEeb/9I="></latexit><latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit><latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit><latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit><latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit><latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit><latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit>

i, j, k : flavor index
<latexit sha1_base64="1ytwnLB/THC/0wSIk3gw8N3RJZg="></latexit><latexit sha1_base64="1ytwnLB/THC/0wSIk3gw8N3RJZg="></latexit><latexit sha1_base64="1ytwnLB/THC/0wSIk3gw8N3RJZg="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="M/t916LN9+Kt1Fde3u88ic42Cos="></latexit><latexit sha1_base64="M/t916LN9+Kt1Fde3u88ic42Cos="></latexit><latexit sha1_base64="MpwrAso2TMMkNCj/VJPdd3/NCt4="></latexit><latexit sha1_base64="1ytwnLB/THC/0wSIk3gw8N3RJZg="></latexit><latexit sha1_base64="1ytwnLB/THC/0wSIk3gw8N3RJZg="></latexit><latexit sha1_base64="1ytwnLB/THC/0wSIk3gw8N3RJZg="></latexit><latexit sha1_base64="1ytwnLB/THC/0wSIk3gw8N3RJZg="></latexit><latexit sha1_base64="1ytwnLB/THC/0wSIk3gw8N3RJZg="></latexit><latexit sha1_base64="1ytwnLB/THC/0wSIk3gw8N3RJZg="></latexit>

a, b, c : color index
<latexit sha1_base64="GIgHT17X/NPDtZRKo60IeBz1jUA="></latexit><latexit sha1_base64="GIgHT17X/NPDtZRKo60IeBz1jUA="></latexit><latexit sha1_base64="GIgHT17X/NPDtZRKo60IeBz1jUA="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="PBOZU5SWQK5COinuInDCTn3KUzU="></latexit><latexit sha1_base64="PBOZU5SWQK5COinuInDCTn3KUzU="></latexit><latexit sha1_base64="3BBU9BbatqOAhMyH99PySEcms0w="></latexit><latexit sha1_base64="GIgHT17X/NPDtZRKo60IeBz1jUA="></latexit><latexit sha1_base64="GIgHT17X/NPDtZRKo60IeBz1jUA="></latexit><latexit sha1_base64="GIgHT17X/NPDtZRKo60IeBz1jUA="></latexit><latexit sha1_base64="GIgHT17X/NPDtZRKo60IeBz1jUA="></latexit><latexit sha1_base64="GIgHT17X/NPDtZRKo60IeBz1jUA="></latexit><latexit sha1_base64="GIgHT17X/NPDtZRKo60IeBz1jUA="></latexit>

JP = 1/2+
<latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit><latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit><latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="cXhxHVBoA10W0csAUygsDKP1otQ="></latexit><latexit sha1_base64="cXhxHVBoA10W0csAUygsDKP1otQ="></latexit><latexit sha1_base64="hLwgcrJWU6PgVteycVBvcEeb/9I="></latexit><latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit><latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit><latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit><latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit><latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit><latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit>
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- The spectrum of                  singly heavy baryons

・ Puzzle in singly heavy baryons

1. Introduction

⇤c(2286)
<latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit><latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit><latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="5NXFOdrAK/CIsVqqh5UYjTwA1g4="></latexit><latexit sha1_base64="5NXFOdrAK/CIsVqqh5UYjTwA1g4="></latexit><latexit sha1_base64="qXiz2jOl4Zv5QnSCddCqNuQzr6w="></latexit><latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit><latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit><latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit><latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit><latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit><latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit>

⇤c(2765)
<latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit><latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit><latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="cxNVVTyKb9JietZn707VvBa+ndY="></latexit><latexit sha1_base64="cxNVVTyKb9JietZn707VvBa+ndY="></latexit><latexit sha1_base64="18PZ0E9YONY39s9Mm2LbJzzDHMY="></latexit><latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit><latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit><latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit><latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit><latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit><latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit>

⌅c(2467)
<latexit sha1_base64="3N6ZsABI8GOL970gXoOxteiun5g="></latexit><latexit sha1_base64="3N6ZsABI8GOL970gXoOxteiun5g="></latexit><latexit sha1_base64="3N6ZsABI8GOL970gXoOxteiun5g="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="6kqfKnOvToeWZL9qErRAgtThn2E="></latexit><latexit sha1_base64="6kqfKnOvToeWZL9qErRAgtThn2E="></latexit><latexit sha1_base64="qqp3YvOFM1kl+Yxo31M44dM/lKQ="></latexit><latexit sha1_base64="3N6ZsABI8GOL970gXoOxteiun5g="></latexit><latexit sha1_base64="3N6ZsABI8GOL970gXoOxteiun5g="></latexit><latexit sha1_base64="3N6ZsABI8GOL970gXoOxteiun5g="></latexit><latexit sha1_base64="3N6ZsABI8GOL970gXoOxteiun5g="></latexit><latexit sha1_base64="3N6ZsABI8GOL970gXoOxteiun5g="></latexit><latexit sha1_base64="3N6ZsABI8GOL970gXoOxteiun5g="></latexit>

⌅c(2970)
<latexit sha1_base64="URCi59YtLYuQZ1zp4jAIAW9EDcs="></latexit><latexit sha1_base64="URCi59YtLYuQZ1zp4jAIAW9EDcs="></latexit><latexit sha1_base64="URCi59YtLYuQZ1zp4jAIAW9EDcs="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="wo64nWdvox7xodW/1oZJzBBYNZE="></latexit><latexit sha1_base64="wo64nWdvox7xodW/1oZJzBBYNZE="></latexit><latexit sha1_base64="zDEPXPTS5+qj5eH03jkYzW9QSdE="></latexit><latexit sha1_base64="URCi59YtLYuQZ1zp4jAIAW9EDcs="></latexit><latexit sha1_base64="URCi59YtLYuQZ1zp4jAIAW9EDcs="></latexit><latexit sha1_base64="URCi59YtLYuQZ1zp4jAIAW9EDcs="></latexit><latexit sha1_base64="URCi59YtLYuQZ1zp4jAIAW9EDcs="></latexit><latexit sha1_base64="URCi59YtLYuQZ1zp4jAIAW9EDcs="></latexit><latexit sha1_base64="URCi59YtLYuQZ1zp4jAIAW9EDcs="></latexit>

⇤b(5619)
<latexit sha1_base64="blKO5PGzlVGIPR49pN8hFG+aHMQ="></latexit><latexit sha1_base64="blKO5PGzlVGIPR49pN8hFG+aHMQ="></latexit><latexit sha1_base64="blKO5PGzlVGIPR49pN8hFG+aHMQ="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="5XQLCNrdxdzVOTZkZOme7tRDaHI="></latexit><latexit sha1_base64="5XQLCNrdxdzVOTZkZOme7tRDaHI="></latexit><latexit sha1_base64="DDmc/7r3MwQlrpiBnJoQVgA4PV0="></latexit><latexit sha1_base64="blKO5PGzlVGIPR49pN8hFG+aHMQ="></latexit><latexit sha1_base64="blKO5PGzlVGIPR49pN8hFG+aHMQ="></latexit><latexit sha1_base64="blKO5PGzlVGIPR49pN8hFG+aHMQ="></latexit><latexit sha1_base64="blKO5PGzlVGIPR49pN8hFG+aHMQ="></latexit><latexit sha1_base64="blKO5PGzlVGIPR49pN8hFG+aHMQ="></latexit><latexit sha1_base64="blKO5PGzlVGIPR49pN8hFG+aHMQ="></latexit>

⇤b(6072)
<latexit sha1_base64="8A6R1Y2yzFxVzV5q8G/oHDl8PzA="></latexit><latexit sha1_base64="8A6R1Y2yzFxVzV5q8G/oHDl8PzA="></latexit><latexit sha1_base64="8A6R1Y2yzFxVzV5q8G/oHDl8PzA="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="V/nPokqODyYRskIINKDzYtJKkfk="></latexit><latexit sha1_base64="V/nPokqODyYRskIINKDzYtJKkfk="></latexit><latexit sha1_base64="obChgH1zoQTy/EJVcwwOLaTJUwQ="></latexit><latexit sha1_base64="8A6R1Y2yzFxVzV5q8G/oHDl8PzA="></latexit><latexit sha1_base64="8A6R1Y2yzFxVzV5q8G/oHDl8PzA="></latexit><latexit sha1_base64="8A6R1Y2yzFxVzV5q8G/oHDl8PzA="></latexit><latexit sha1_base64="8A6R1Y2yzFxVzV5q8G/oHDl8PzA="></latexit><latexit sha1_base64="8A6R1Y2yzFxVzV5q8G/oHDl8PzA="></latexit><latexit sha1_base64="8A6R1Y2yzFxVzV5q8G/oHDl8PzA="></latexit>

g.s.
<latexit sha1_base64="xQYtr3B8ObUIGein1fJM+PG329A="></latexit><latexit sha1_base64="xQYtr3B8ObUIGein1fJM+PG329A="></latexit><latexit sha1_base64="xQYtr3B8ObUIGein1fJM+PG329A="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="zy0Z7KA0uBfOKT2dPCGFFxBPKQE="></latexit><latexit sha1_base64="zy0Z7KA0uBfOKT2dPCGFFxBPKQE="></latexit><latexit sha1_base64="eYUWw4XSA0FhZOdPXpSAuj2Wv5A="></latexit><latexit sha1_base64="xQYtr3B8ObUIGein1fJM+PG329A="></latexit><latexit sha1_base64="xQYtr3B8ObUIGein1fJM+PG329A="></latexit><latexit sha1_base64="xQYtr3B8ObUIGein1fJM+PG329A="></latexit><latexit sha1_base64="xQYtr3B8ObUIGein1fJM+PG329A="></latexit><latexit sha1_base64="xQYtr3B8ObUIGein1fJM+PG329A="></latexit><latexit sha1_base64="xQYtr3B8ObUIGein1fJM+PG329A="></latexit>

excited state
<latexit sha1_base64="loCLUF57tZe2rx8gQ9MOX7wMTIE="></latexit><latexit sha1_base64="loCLUF57tZe2rx8gQ9MOX7wMTIE="></latexit><latexit sha1_base64="loCLUF57tZe2rx8gQ9MOX7wMTIE="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="F9O3i+VFV0xNI5vL27YfHEKNtSA="></latexit><latexit sha1_base64="F9O3i+VFV0xNI5vL27YfHEKNtSA="></latexit><latexit sha1_base64="NLmwQ3mlRVBFjkbGH1F1a5sTyNs="></latexit><latexit sha1_base64="loCLUF57tZe2rx8gQ9MOX7wMTIE="></latexit><latexit sha1_base64="loCLUF57tZe2rx8gQ9MOX7wMTIE="></latexit><latexit sha1_base64="loCLUF57tZe2rx8gQ9MOX7wMTIE="></latexit><latexit sha1_base64="loCLUF57tZe2rx8gQ9MOX7wMTIE="></latexit><latexit sha1_base64="loCLUF57tZe2rx8gQ9MOX7wMTIE="></latexit><latexit sha1_base64="loCLUF57tZe2rx8gQ9MOX7wMTIE="></latexit>

(JP = 1/2+)
<latexit sha1_base64="rqdjg6YntCeeO8S46hl8F/0zlAk="></latexit><latexit sha1_base64="rqdjg6YntCeeO8S46hl8F/0zlAk="></latexit><latexit sha1_base64="rqdjg6YntCeeO8S46hl8F/0zlAk="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="dw1OcRm6PFnT5df63Y8rWoPLtFM="></latexit><latexit sha1_base64="dw1OcRm6PFnT5df63Y8rWoPLtFM="></latexit><latexit sha1_base64="snOfO+SY+FW4r3zyYDO8puiy4fI="></latexit><latexit sha1_base64="rqdjg6YntCeeO8S46hl8F/0zlAk="></latexit><latexit sha1_base64="rqdjg6YntCeeO8S46hl8F/0zlAk="></latexit><latexit sha1_base64="rqdjg6YntCeeO8S46hl8F/0zlAk="></latexit><latexit sha1_base64="rqdjg6YntCeeO8S46hl8F/0zlAk="></latexit><latexit sha1_base64="rqdjg6YntCeeO8S46hl8F/0zlAk="></latexit><latexit sha1_base64="rqdjg6YntCeeO8S46hl8F/0zlAk="></latexit>

⇠ 500MeV
<latexit sha1_base64="DtxZ8QY3kLiggxdktUeF7FlRYQE="></latexit><latexit sha1_base64="DtxZ8QY3kLiggxdktUeF7FlRYQE="></latexit><latexit sha1_base64="DtxZ8QY3kLiggxdktUeF7FlRYQE="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="EkJ3d/dFmMadSwrkd8ASwrndKdQ="></latexit><latexit sha1_base64="EkJ3d/dFmMadSwrkd8ASwrndKdQ="></latexit><latexit sha1_base64="ikn+jmzEMjVbF2GTsyDl16ixE7k="></latexit><latexit sha1_base64="DtxZ8QY3kLiggxdktUeF7FlRYQE="></latexit><latexit sha1_base64="DtxZ8QY3kLiggxdktUeF7FlRYQE="></latexit><latexit sha1_base64="DtxZ8QY3kLiggxdktUeF7FlRYQE="></latexit><latexit sha1_base64="DtxZ8QY3kLiggxdktUeF7FlRYQE="></latexit><latexit sha1_base64="DtxZ8QY3kLiggxdktUeF7FlRYQE="></latexit><latexit sha1_base64="DtxZ8QY3kLiggxdktUeF7FlRYQE="></latexit>

(universal)

(dR)
a
i ⇠ ✏ijk✏

abc(qTR)
b
jC(qR)

c
k

<latexit sha1_base64="8e8Jo/UMyhZ4rbPAb3ciksDHsig="></latexit><latexit sha1_base64="8e8Jo/UMyhZ4rbPAb3ciksDHsig="></latexit><latexit sha1_base64="8e8Jo/UMyhZ4rbPAb3ciksDHsig="></latexit><latexit sha1_base64="8e8Jo/UMyhZ4rbPAb3ciksDHsig="></latexit>

(dL)
a
i ⇠ ✏ijk✏

abc(qTL )
b
jC(qL)ck

<latexit sha1_base64="QAkMCik+YKik+PfFtdPYjpCkVVc="></latexit><latexit sha1_base64="QAkMCik+YKik+PfFtdPYjpCkVVc="></latexit><latexit sha1_base64="QAkMCik+YKik+PfFtdPYjpCkVVc="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="qIEDuScRUThthZPdxdoh0TwCmw0="></latexit><latexit sha1_base64="qIEDuScRUThthZPdxdoh0TwCmw0="></latexit><latexit sha1_base64="dm4yBFZelfJKkAHoT7/Uk/8bAvk="></latexit><latexit sha1_base64="QAkMCik+YKik+PfFtdPYjpCkVVc="></latexit><latexit sha1_base64="QAkMCik+YKik+PfFtdPYjpCkVVc="></latexit><latexit sha1_base64="QAkMCik+YKik+PfFtdPYjpCkVVc="></latexit><latexit sha1_base64="QAkMCik+YKik+PfFtdPYjpCkVVc="></latexit><latexit sha1_base64="QAkMCik+YKik+PfFtdPYjpCkVVc="></latexit><latexit sha1_base64="QAkMCik+YKik+PfFtdPYjpCkVVc="></latexit>

JP = 1/2+
<latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit><latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit><latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="cXhxHVBoA10W0csAUygsDKP1otQ="></latexit><latexit sha1_base64="cXhxHVBoA10W0csAUygsDKP1otQ="></latexit><latexit sha1_base64="hLwgcrJWU6PgVteycVBvcEeb/9I="></latexit><latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit><latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit><latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit><latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit><latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit><latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit>

i, j, k : flavor index
<latexit sha1_base64="1ytwnLB/THC/0wSIk3gw8N3RJZg="></latexit><latexit sha1_base64="1ytwnLB/THC/0wSIk3gw8N3RJZg="></latexit><latexit sha1_base64="1ytwnLB/THC/0wSIk3gw8N3RJZg="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="M/t916LN9+Kt1Fde3u88ic42Cos="></latexit><latexit sha1_base64="M/t916LN9+Kt1Fde3u88ic42Cos="></latexit><latexit sha1_base64="MpwrAso2TMMkNCj/VJPdd3/NCt4="></latexit><latexit sha1_base64="1ytwnLB/THC/0wSIk3gw8N3RJZg="></latexit><latexit sha1_base64="1ytwnLB/THC/0wSIk3gw8N3RJZg="></latexit><latexit sha1_base64="1ytwnLB/THC/0wSIk3gw8N3RJZg="></latexit><latexit sha1_base64="1ytwnLB/THC/0wSIk3gw8N3RJZg="></latexit><latexit sha1_base64="1ytwnLB/THC/0wSIk3gw8N3RJZg="></latexit><latexit sha1_base64="1ytwnLB/THC/0wSIk3gw8N3RJZg="></latexit>

a, b, c : color index
<latexit sha1_base64="GIgHT17X/NPDtZRKo60IeBz1jUA="></latexit><latexit sha1_base64="GIgHT17X/NPDtZRKo60IeBz1jUA="></latexit><latexit sha1_base64="GIgHT17X/NPDtZRKo60IeBz1jUA="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="PBOZU5SWQK5COinuInDCTn3KUzU="></latexit><latexit sha1_base64="PBOZU5SWQK5COinuInDCTn3KUzU="></latexit><latexit sha1_base64="3BBU9BbatqOAhMyH99PySEcms0w="></latexit><latexit sha1_base64="GIgHT17X/NPDtZRKo60IeBz1jUA="></latexit><latexit sha1_base64="GIgHT17X/NPDtZRKo60IeBz1jUA="></latexit><latexit sha1_base64="GIgHT17X/NPDtZRKo60IeBz1jUA="></latexit><latexit sha1_base64="GIgHT17X/NPDtZRKo60IeBz1jUA="></latexit><latexit sha1_base64="GIgHT17X/NPDtZRKo60IeBz1jUA="></latexit><latexit sha1_base64="GIgHT17X/NPDtZRKo60IeBz1jUA="></latexit>

⇤c(2765)
<latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit><latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit><latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="cxNVVTyKb9JietZn707VvBa+ndY="></latexit><latexit sha1_base64="cxNVVTyKb9JietZn707VvBa+ndY="></latexit><latexit sha1_base64="18PZ0E9YONY39s9Mm2LbJzzDHMY="></latexit><latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit><latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit><latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit><latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit><latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit><latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit>

⌅c(2970)
<latexit sha1_base64="URCi59YtLYuQZ1zp4jAIAW9EDcs="></latexit><latexit sha1_base64="URCi59YtLYuQZ1zp4jAIAW9EDcs="></latexit><latexit sha1_base64="URCi59YtLYuQZ1zp4jAIAW9EDcs="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="wo64nWdvox7xodW/1oZJzBBYNZE="></latexit><latexit sha1_base64="wo64nWdvox7xodW/1oZJzBBYNZE="></latexit><latexit sha1_base64="zDEPXPTS5+qj5eH03jkYzW9QSdE="></latexit><latexit sha1_base64="URCi59YtLYuQZ1zp4jAIAW9EDcs="></latexit><latexit sha1_base64="URCi59YtLYuQZ1zp4jAIAW9EDcs="></latexit><latexit sha1_base64="URCi59YtLYuQZ1zp4jAIAW9EDcs="></latexit><latexit sha1_base64="URCi59YtLYuQZ1zp4jAIAW9EDcs="></latexit><latexit sha1_base64="URCi59YtLYuQZ1zp4jAIAW9EDcs="></latexit><latexit sha1_base64="URCi59YtLYuQZ1zp4jAIAW9EDcs="></latexit>

⇤b(6072)
<latexit sha1_base64="8A6R1Y2yzFxVzV5q8G/oHDl8PzA="></latexit><latexit sha1_base64="8A6R1Y2yzFxVzV5q8G/oHDl8PzA="></latexit><latexit sha1_base64="8A6R1Y2yzFxVzV5q8G/oHDl8PzA="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="V/nPokqODyYRskIINKDzYtJKkfk="></latexit><latexit sha1_base64="V/nPokqODyYRskIINKDzYtJKkfk="></latexit><latexit sha1_base64="obChgH1zoQTy/EJVcwwOLaTJUwQ="></latexit><latexit sha1_base64="8A6R1Y2yzFxVzV5q8G/oHDl8PzA="></latexit><latexit sha1_base64="8A6R1Y2yzFxVzV5q8G/oHDl8PzA="></latexit><latexit sha1_base64="8A6R1Y2yzFxVzV5q8G/oHDl8PzA="></latexit><latexit sha1_base64="8A6R1Y2yzFxVzV5q8G/oHDl8PzA="></latexit><latexit sha1_base64="8A6R1Y2yzFxVzV5q8G/oHDl8PzA="></latexit><latexit sha1_base64="8A6R1Y2yzFxVzV5q8G/oHDl8PzA="></latexit>

,               and                cannot be
explained by only         stateQqq

<latexit sha1_base64="Myb7S6qzxJwmK15MsXIBzABDIsw="></latexit><latexit sha1_base64="Myb7S6qzxJwmK15MsXIBzABDIsw="></latexit><latexit sha1_base64="Myb7S6qzxJwmK15MsXIBzABDIsw="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="0b9WgpBPOkmHiH1M5gaRqydmrA0="></latexit><latexit sha1_base64="0b9WgpBPOkmHiH1M5gaRqydmrA0="></latexit><latexit sha1_base64="P+bQ35wkFGn44MoTxTMf34BsRrQ="></latexit><latexit sha1_base64="Myb7S6qzxJwmK15MsXIBzABDIsw="></latexit><latexit sha1_base64="Myb7S6qzxJwmK15MsXIBzABDIsw="></latexit><latexit sha1_base64="Myb7S6qzxJwmK15MsXIBzABDIsw="></latexit><latexit sha1_base64="Myb7S6qzxJwmK15MsXIBzABDIsw="></latexit><latexit sha1_base64="Myb7S6qzxJwmK15MsXIBzABDIsw="></latexit><latexit sha1_base64="Myb7S6qzxJwmK15MsXIBzABDIsw="></latexit>

- Based on the conventional three-quark picture, the above
Bi ⇠

1p
2

h
Qa(dR)

a
i �Qa(dL)

a
i

i

<latexit sha1_base64="uVF4aWfCZ6Y5jUoR+nOjnpPQD4o="></latexit><latexit sha1_base64="uVF4aWfCZ6Y5jUoR+nOjnpPQD4o="></latexit><latexit sha1_base64="uVF4aWfCZ6Y5jUoR+nOjnpPQD4o="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="18GWcd9eOSHojhwZZW8qjuQ1Syw="></latexit><latexit sha1_base64="18GWcd9eOSHojhwZZW8qjuQ1Syw="></latexit><latexit sha1_base64="XmnBNBiwpyin/wtMJwAWA4dWMyo="></latexit><latexit sha1_base64="uVF4aWfCZ6Y5jUoR+nOjnpPQD4o="></latexit><latexit sha1_base64="uVF4aWfCZ6Y5jUoR+nOjnpPQD4o="></latexit><latexit sha1_base64="uVF4aWfCZ6Y5jUoR+nOjnpPQD4o="></latexit><latexit sha1_base64="uVF4aWfCZ6Y5jUoR+nOjnpPQD4o="></latexit><latexit sha1_base64="uVF4aWfCZ6Y5jUoR+nOjnpPQD4o="></latexit><latexit sha1_base64="uVF4aWfCZ6Y5jUoR+nOjnpPQD4o="></latexit>

baryon can be expressed by onlyJP = 1/2+
<latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit><latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit><latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="cXhxHVBoA10W0csAUygsDKP1otQ="></latexit><latexit sha1_base64="cXhxHVBoA10W0csAUygsDKP1otQ="></latexit><latexit sha1_base64="hLwgcrJWU6PgVteycVBvcEeb/9I="></latexit><latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit><latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit><latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit><latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit><latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit><latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit>

×××
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- The spectrum of                  singly heavy baryons

・ Puzzle in singly heavy baryons

1. Introduction

⇤c(2286)
<latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit><latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit><latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="5NXFOdrAK/CIsVqqh5UYjTwA1g4="></latexit><latexit sha1_base64="5NXFOdrAK/CIsVqqh5UYjTwA1g4="></latexit><latexit sha1_base64="qXiz2jOl4Zv5QnSCddCqNuQzr6w="></latexit><latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit><latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit><latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit><latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit><latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit><latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit>

⇤c(2765)
<latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit><latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit><latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="cxNVVTyKb9JietZn707VvBa+ndY="></latexit><latexit sha1_base64="cxNVVTyKb9JietZn707VvBa+ndY="></latexit><latexit sha1_base64="18PZ0E9YONY39s9Mm2LbJzzDHMY="></latexit><latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit><latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit><latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit><latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit><latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit><latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit>

⌅c(2467)
<latexit sha1_base64="3N6ZsABI8GOL970gXoOxteiun5g="></latexit><latexit sha1_base64="3N6ZsABI8GOL970gXoOxteiun5g="></latexit><latexit sha1_base64="3N6ZsABI8GOL970gXoOxteiun5g="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="6kqfKnOvToeWZL9qErRAgtThn2E="></latexit><latexit sha1_base64="6kqfKnOvToeWZL9qErRAgtThn2E="></latexit><latexit sha1_base64="qqp3YvOFM1kl+Yxo31M44dM/lKQ="></latexit><latexit sha1_base64="3N6ZsABI8GOL970gXoOxteiun5g="></latexit><latexit sha1_base64="3N6ZsABI8GOL970gXoOxteiun5g="></latexit><latexit sha1_base64="3N6ZsABI8GOL970gXoOxteiun5g="></latexit><latexit sha1_base64="3N6ZsABI8GOL970gXoOxteiun5g="></latexit><latexit sha1_base64="3N6ZsABI8GOL970gXoOxteiun5g="></latexit><latexit sha1_base64="3N6ZsABI8GOL970gXoOxteiun5g="></latexit>

⌅c(2970)
<latexit sha1_base64="URCi59YtLYuQZ1zp4jAIAW9EDcs="></latexit><latexit sha1_base64="URCi59YtLYuQZ1zp4jAIAW9EDcs="></latexit><latexit sha1_base64="URCi59YtLYuQZ1zp4jAIAW9EDcs="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="wo64nWdvox7xodW/1oZJzBBYNZE="></latexit><latexit sha1_base64="wo64nWdvox7xodW/1oZJzBBYNZE="></latexit><latexit sha1_base64="zDEPXPTS5+qj5eH03jkYzW9QSdE="></latexit><latexit sha1_base64="URCi59YtLYuQZ1zp4jAIAW9EDcs="></latexit><latexit sha1_base64="URCi59YtLYuQZ1zp4jAIAW9EDcs="></latexit><latexit sha1_base64="URCi59YtLYuQZ1zp4jAIAW9EDcs="></latexit><latexit sha1_base64="URCi59YtLYuQZ1zp4jAIAW9EDcs="></latexit><latexit sha1_base64="URCi59YtLYuQZ1zp4jAIAW9EDcs="></latexit><latexit sha1_base64="URCi59YtLYuQZ1zp4jAIAW9EDcs="></latexit>

⇤b(5619)
<latexit sha1_base64="blKO5PGzlVGIPR49pN8hFG+aHMQ="></latexit><latexit sha1_base64="blKO5PGzlVGIPR49pN8hFG+aHMQ="></latexit><latexit sha1_base64="blKO5PGzlVGIPR49pN8hFG+aHMQ="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="5XQLCNrdxdzVOTZkZOme7tRDaHI="></latexit><latexit sha1_base64="5XQLCNrdxdzVOTZkZOme7tRDaHI="></latexit><latexit sha1_base64="DDmc/7r3MwQlrpiBnJoQVgA4PV0="></latexit><latexit sha1_base64="blKO5PGzlVGIPR49pN8hFG+aHMQ="></latexit><latexit sha1_base64="blKO5PGzlVGIPR49pN8hFG+aHMQ="></latexit><latexit sha1_base64="blKO5PGzlVGIPR49pN8hFG+aHMQ="></latexit><latexit sha1_base64="blKO5PGzlVGIPR49pN8hFG+aHMQ="></latexit><latexit sha1_base64="blKO5PGzlVGIPR49pN8hFG+aHMQ="></latexit><latexit sha1_base64="blKO5PGzlVGIPR49pN8hFG+aHMQ="></latexit>

⇤b(6072)
<latexit sha1_base64="8A6R1Y2yzFxVzV5q8G/oHDl8PzA="></latexit><latexit sha1_base64="8A6R1Y2yzFxVzV5q8G/oHDl8PzA="></latexit><latexit sha1_base64="8A6R1Y2yzFxVzV5q8G/oHDl8PzA="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="V/nPokqODyYRskIINKDzYtJKkfk="></latexit><latexit sha1_base64="V/nPokqODyYRskIINKDzYtJKkfk="></latexit><latexit sha1_base64="obChgH1zoQTy/EJVcwwOLaTJUwQ="></latexit><latexit sha1_base64="8A6R1Y2yzFxVzV5q8G/oHDl8PzA="></latexit><latexit sha1_base64="8A6R1Y2yzFxVzV5q8G/oHDl8PzA="></latexit><latexit sha1_base64="8A6R1Y2yzFxVzV5q8G/oHDl8PzA="></latexit><latexit sha1_base64="8A6R1Y2yzFxVzV5q8G/oHDl8PzA="></latexit><latexit sha1_base64="8A6R1Y2yzFxVzV5q8G/oHDl8PzA="></latexit><latexit sha1_base64="8A6R1Y2yzFxVzV5q8G/oHDl8PzA="></latexit>

g.s.
<latexit sha1_base64="xQYtr3B8ObUIGein1fJM+PG329A="></latexit><latexit sha1_base64="xQYtr3B8ObUIGein1fJM+PG329A="></latexit><latexit sha1_base64="xQYtr3B8ObUIGein1fJM+PG329A="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="zy0Z7KA0uBfOKT2dPCGFFxBPKQE="></latexit><latexit sha1_base64="zy0Z7KA0uBfOKT2dPCGFFxBPKQE="></latexit><latexit sha1_base64="eYUWw4XSA0FhZOdPXpSAuj2Wv5A="></latexit><latexit sha1_base64="xQYtr3B8ObUIGein1fJM+PG329A="></latexit><latexit sha1_base64="xQYtr3B8ObUIGein1fJM+PG329A="></latexit><latexit sha1_base64="xQYtr3B8ObUIGein1fJM+PG329A="></latexit><latexit sha1_base64="xQYtr3B8ObUIGein1fJM+PG329A="></latexit><latexit sha1_base64="xQYtr3B8ObUIGein1fJM+PG329A="></latexit><latexit sha1_base64="xQYtr3B8ObUIGein1fJM+PG329A="></latexit>

excited state
<latexit sha1_base64="loCLUF57tZe2rx8gQ9MOX7wMTIE="></latexit><latexit sha1_base64="loCLUF57tZe2rx8gQ9MOX7wMTIE="></latexit><latexit sha1_base64="loCLUF57tZe2rx8gQ9MOX7wMTIE="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="F9O3i+VFV0xNI5vL27YfHEKNtSA="></latexit><latexit sha1_base64="F9O3i+VFV0xNI5vL27YfHEKNtSA="></latexit><latexit sha1_base64="NLmwQ3mlRVBFjkbGH1F1a5sTyNs="></latexit><latexit sha1_base64="loCLUF57tZe2rx8gQ9MOX7wMTIE="></latexit><latexit sha1_base64="loCLUF57tZe2rx8gQ9MOX7wMTIE="></latexit><latexit sha1_base64="loCLUF57tZe2rx8gQ9MOX7wMTIE="></latexit><latexit sha1_base64="loCLUF57tZe2rx8gQ9MOX7wMTIE="></latexit><latexit sha1_base64="loCLUF57tZe2rx8gQ9MOX7wMTIE="></latexit><latexit sha1_base64="loCLUF57tZe2rx8gQ9MOX7wMTIE="></latexit>

(JP = 1/2+)
<latexit sha1_base64="rqdjg6YntCeeO8S46hl8F/0zlAk="></latexit><latexit sha1_base64="rqdjg6YntCeeO8S46hl8F/0zlAk="></latexit><latexit sha1_base64="rqdjg6YntCeeO8S46hl8F/0zlAk="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="dw1OcRm6PFnT5df63Y8rWoPLtFM="></latexit><latexit sha1_base64="dw1OcRm6PFnT5df63Y8rWoPLtFM="></latexit><latexit sha1_base64="snOfO+SY+FW4r3zyYDO8puiy4fI="></latexit><latexit sha1_base64="rqdjg6YntCeeO8S46hl8F/0zlAk="></latexit><latexit sha1_base64="rqdjg6YntCeeO8S46hl8F/0zlAk="></latexit><latexit sha1_base64="rqdjg6YntCeeO8S46hl8F/0zlAk="></latexit><latexit sha1_base64="rqdjg6YntCeeO8S46hl8F/0zlAk="></latexit><latexit sha1_base64="rqdjg6YntCeeO8S46hl8F/0zlAk="></latexit><latexit sha1_base64="rqdjg6YntCeeO8S46hl8F/0zlAk="></latexit>

⇠ 500MeV
<latexit sha1_base64="DtxZ8QY3kLiggxdktUeF7FlRYQE="></latexit><latexit sha1_base64="DtxZ8QY3kLiggxdktUeF7FlRYQE="></latexit><latexit sha1_base64="DtxZ8QY3kLiggxdktUeF7FlRYQE="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="EkJ3d/dFmMadSwrkd8ASwrndKdQ="></latexit><latexit sha1_base64="EkJ3d/dFmMadSwrkd8ASwrndKdQ="></latexit><latexit sha1_base64="ikn+jmzEMjVbF2GTsyDl16ixE7k="></latexit><latexit sha1_base64="DtxZ8QY3kLiggxdktUeF7FlRYQE="></latexit><latexit sha1_base64="DtxZ8QY3kLiggxdktUeF7FlRYQE="></latexit><latexit sha1_base64="DtxZ8QY3kLiggxdktUeF7FlRYQE="></latexit><latexit sha1_base64="DtxZ8QY3kLiggxdktUeF7FlRYQE="></latexit><latexit sha1_base64="DtxZ8QY3kLiggxdktUeF7FlRYQE="></latexit><latexit sha1_base64="DtxZ8QY3kLiggxdktUeF7FlRYQE="></latexit>

(universal)

-Mass difference between the baryons is universally  

JP = 1/2+
<latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit><latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit><latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="cXhxHVBoA10W0csAUygsDKP1otQ="></latexit><latexit sha1_base64="cXhxHVBoA10W0csAUygsDKP1otQ="></latexit><latexit sha1_base64="hLwgcrJWU6PgVteycVBvcEeb/9I="></latexit><latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit><latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit><latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit><latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit><latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit><latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit>

⇠ 500MeV
<latexit sha1_base64="DtxZ8QY3kLiggxdktUeF7FlRYQE="></latexit><latexit sha1_base64="DtxZ8QY3kLiggxdktUeF7FlRYQE="></latexit><latexit sha1_base64="DtxZ8QY3kLiggxdktUeF7FlRYQE="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="EkJ3d/dFmMadSwrkd8ASwrndKdQ="></latexit><latexit sha1_base64="EkJ3d/dFmMadSwrkd8ASwrndKdQ="></latexit><latexit sha1_base64="ikn+jmzEMjVbF2GTsyDl16ixE7k="></latexit><latexit sha1_base64="DtxZ8QY3kLiggxdktUeF7FlRYQE="></latexit><latexit sha1_base64="DtxZ8QY3kLiggxdktUeF7FlRYQE="></latexit><latexit sha1_base64="DtxZ8QY3kLiggxdktUeF7FlRYQE="></latexit><latexit sha1_base64="DtxZ8QY3kLiggxdktUeF7FlRYQE="></latexit><latexit sha1_base64="DtxZ8QY3kLiggxdktUeF7FlRYQE="></latexit><latexit sha1_base64="DtxZ8QY3kLiggxdktUeF7FlRYQE="></latexit>

suggesting a new ingredient of light degrees of freedom
which is blind to the heavy flavor

we propose novel            state based on chiral symmetryQqqq̄q
<latexit sha1_base64="S0z+XGusQJv/rrTYSjkTfJH1pws="></latexit><latexit sha1_base64="S0z+XGusQJv/rrTYSjkTfJH1pws="></latexit><latexit sha1_base64="S0z+XGusQJv/rrTYSjkTfJH1pws="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="agBGLA0K+LdzR+4XhUws1G8w73c="></latexit><latexit sha1_base64="agBGLA0K+LdzR+4XhUws1G8w73c="></latexit><latexit sha1_base64="Kno+nrExVClv6KWcpTiywnIImu8="></latexit><latexit sha1_base64="S0z+XGusQJv/rrTYSjkTfJH1pws="></latexit><latexit sha1_base64="S0z+XGusQJv/rrTYSjkTfJH1pws="></latexit><latexit sha1_base64="S0z+XGusQJv/rrTYSjkTfJH1pws="></latexit><latexit sha1_base64="S0z+XGusQJv/rrTYSjkTfJH1pws="></latexit><latexit sha1_base64="S0z+XGusQJv/rrTYSjkTfJH1pws="></latexit><latexit sha1_base64="S0z+XGusQJv/rrTYSjkTfJH1pws="></latexit>



8/15
D. S. , A. Hosaka; 2101.09764 

・ Diquark fields

２. Model

� We introduce two types of diquark fields

q
<latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="kuabi6trYoi6rd0iW30q/AtrSzk="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit> q

<latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="kuabi6trYoi6rd0iW30q/AtrSzk="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit>

q
<latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="kuabi6trYoi6rd0iW30q/AtrSzk="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit>

q
<latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="kuabi6trYoi6rd0iW30q/AtrSzk="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit>

q̄q
<latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="FrFEvytxS7mPyHhU6vEyJTvDsFM="></latexit><latexit sha1_base64="FrFEvytxS7mPyHhU6vEyJTvDsFM="></latexit><latexit sha1_base64="ixvEw+q1fqQFNSgRNUzVXegYcF8="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit>

� The chiral representation of                      aredR, dL, d
0
R, d

0
L

<latexit sha1_base64="9q2pThGBOZY5UovbsJu6IM8n5xQ="></latexit><latexit sha1_base64="9q2pThGBOZY5UovbsJu6IM8n5xQ="></latexit><latexit sha1_base64="9q2pThGBOZY5UovbsJu6IM8n5xQ="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="bB/aW9/CRdPL87338hkcUEhJ1m4="></latexit><latexit sha1_base64="bB/aW9/CRdPL87338hkcUEhJ1m4="></latexit><latexit sha1_base64="ZRJyv0pZRiKlfK6jGr1QHrDnYxM="></latexit><latexit sha1_base64="9q2pThGBOZY5UovbsJu6IM8n5xQ="></latexit><latexit sha1_base64="9q2pThGBOZY5UovbsJu6IM8n5xQ="></latexit><latexit sha1_base64="9q2pThGBOZY5UovbsJu6IM8n5xQ="></latexit><latexit sha1_base64="9q2pThGBOZY5UovbsJu6IM8n5xQ="></latexit><latexit sha1_base64="9q2pThGBOZY5UovbsJu6IM8n5xQ="></latexit><latexit sha1_base64="9q2pThGBOZY5UovbsJu6IM8n5xQ="></latexit>

i) conventional diquark

ii) mirror diquark

i, j, k : flavor index
<latexit sha1_base64="1ytwnLB/THC/0wSIk3gw8N3RJZg="></latexit><latexit sha1_base64="1ytwnLB/THC/0wSIk3gw8N3RJZg="></latexit><latexit sha1_base64="1ytwnLB/THC/0wSIk3gw8N3RJZg="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="M/t916LN9+Kt1Fde3u88ic42Cos="></latexit><latexit sha1_base64="M/t916LN9+Kt1Fde3u88ic42Cos="></latexit><latexit sha1_base64="MpwrAso2TMMkNCj/VJPdd3/NCt4="></latexit><latexit sha1_base64="1ytwnLB/THC/0wSIk3gw8N3RJZg="></latexit><latexit sha1_base64="1ytwnLB/THC/0wSIk3gw8N3RJZg="></latexit><latexit sha1_base64="1ytwnLB/THC/0wSIk3gw8N3RJZg="></latexit><latexit sha1_base64="1ytwnLB/THC/0wSIk3gw8N3RJZg="></latexit><latexit sha1_base64="1ytwnLB/THC/0wSIk3gw8N3RJZg="></latexit><latexit sha1_base64="1ytwnLB/THC/0wSIk3gw8N3RJZg="></latexit>

a, b, c : color index
<latexit sha1_base64="GIgHT17X/NPDtZRKo60IeBz1jUA="></latexit><latexit sha1_base64="GIgHT17X/NPDtZRKo60IeBz1jUA="></latexit><latexit sha1_base64="GIgHT17X/NPDtZRKo60IeBz1jUA="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="PBOZU5SWQK5COinuInDCTn3KUzU="></latexit><latexit sha1_base64="PBOZU5SWQK5COinuInDCTn3KUzU="></latexit><latexit sha1_base64="3BBU9BbatqOAhMyH99PySEcms0w="></latexit><latexit sha1_base64="GIgHT17X/NPDtZRKo60IeBz1jUA="></latexit><latexit sha1_base64="GIgHT17X/NPDtZRKo60IeBz1jUA="></latexit><latexit sha1_base64="GIgHT17X/NPDtZRKo60IeBz1jUA="></latexit><latexit sha1_base64="GIgHT17X/NPDtZRKo60IeBz1jUA="></latexit><latexit sha1_base64="GIgHT17X/NPDtZRKo60IeBz1jUA="></latexit><latexit sha1_base64="GIgHT17X/NPDtZRKo60IeBz1jUA="></latexit>

← chiral rep. is flipped like a mirror

Q
<latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="hBy3GlNLCbvqFj0dIFI6s0KsIMI="></latexit><latexit sha1_base64="hBy3GlNLCbvqFj0dIFI6s0KsIMI="></latexit><latexit sha1_base64="nZh6X50hfU7j7YkLwwsf2md+1xU="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit>

Q
<latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="hBy3GlNLCbvqFj0dIFI6s0KsIMI="></latexit><latexit sha1_base64="hBy3GlNLCbvqFj0dIFI6s0KsIMI="></latexit><latexit sha1_base64="nZh6X50hfU7j7YkLwwsf2md+1xU="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit>

q
<latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="kuabi6trYoi6rd0iW30q/AtrSzk="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit> q

<latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="kuabi6trYoi6rd0iW30q/AtrSzk="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit> q
<latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="kuabi6trYoi6rd0iW30q/AtrSzk="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit>

q
<latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="kuabi6trYoi6rd0iW30q/AtrSzk="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit>

q̄q
<latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="FrFEvytxS7mPyHhU6vEyJTvDsFM="></latexit><latexit sha1_base64="FrFEvytxS7mPyHhU6vEyJTvDsFM="></latexit><latexit sha1_base64="ixvEw+q1fqQFNSgRNUzVXegYcF8="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit>
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・ Heavy baryon fields

２. Model

� The heavy baryons are simply given by adding a heavy quark
to the diquarks

Q
<latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="hBy3GlNLCbvqFj0dIFI6s0KsIMI="></latexit><latexit sha1_base64="hBy3GlNLCbvqFj0dIFI6s0KsIMI="></latexit><latexit sha1_base64="nZh6X50hfU7j7YkLwwsf2md+1xU="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit>

Q
<latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="hBy3GlNLCbvqFj0dIFI6s0KsIMI="></latexit><latexit sha1_base64="hBy3GlNLCbvqFj0dIFI6s0KsIMI="></latexit><latexit sha1_base64="nZh6X50hfU7j7YkLwwsf2md+1xU="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit>

BR, BL
<latexit sha1_base64="gaskRhgFuKpgCbp5bkYoRx9xecI="></latexit><latexit sha1_base64="gaskRhgFuKpgCbp5bkYoRx9xecI="></latexit><latexit sha1_base64="gaskRhgFuKpgCbp5bkYoRx9xecI="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="3YzWOtngxBbNAfPK+bdbhk4pksQ="></latexit><latexit sha1_base64="3YzWOtngxBbNAfPK+bdbhk4pksQ="></latexit><latexit sha1_base64="wtTEzYT6FH7NONAOQ17ikJuWJwc="></latexit><latexit sha1_base64="gaskRhgFuKpgCbp5bkYoRx9xecI="></latexit><latexit sha1_base64="gaskRhgFuKpgCbp5bkYoRx9xecI="></latexit><latexit sha1_base64="gaskRhgFuKpgCbp5bkYoRx9xecI="></latexit><latexit sha1_base64="gaskRhgFuKpgCbp5bkYoRx9xecI="></latexit><latexit sha1_base64="gaskRhgFuKpgCbp5bkYoRx9xecI="></latexit><latexit sha1_base64="gaskRhgFuKpgCbp5bkYoRx9xecI="></latexit>

B0
R, B

0
L

<latexit sha1_base64="QiQTs7npsPh3PM8OHBPqxCsND74="></latexit><latexit sha1_base64="QiQTs7npsPh3PM8OHBPqxCsND74="></latexit><latexit sha1_base64="QiQTs7npsPh3PM8OHBPqxCsND74="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="ZP2hgmVjGXyiiieZ7mWNbaXZ1t4="></latexit><latexit sha1_base64="ZP2hgmVjGXyiiieZ7mWNbaXZ1t4="></latexit><latexit sha1_base64="6OXxHbC+VPR4/c8GUZ4vR2kCN/U="></latexit><latexit sha1_base64="QiQTs7npsPh3PM8OHBPqxCsND74="></latexit><latexit sha1_base64="QiQTs7npsPh3PM8OHBPqxCsND74="></latexit><latexit sha1_base64="QiQTs7npsPh3PM8OHBPqxCsND74="></latexit><latexit sha1_base64="QiQTs7npsPh3PM8OHBPqxCsND74="></latexit><latexit sha1_base64="QiQTs7npsPh3PM8OHBPqxCsND74="></latexit><latexit sha1_base64="QiQTs7npsPh3PM8OHBPqxCsND74="></latexit>

is not excited but acts as a spectator on diquarksQ
<latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="hBy3GlNLCbvqFj0dIFI6s0KsIMI="></latexit><latexit sha1_base64="hBy3GlNLCbvqFj0dIFI6s0KsIMI="></latexit><latexit sha1_base64="nZh6X50hfU7j7YkLwwsf2md+1xU="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit>

Q
<latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="hBy3GlNLCbvqFj0dIFI6s0KsIMI="></latexit><latexit sha1_base64="hBy3GlNLCbvqFj0dIFI6s0KsIMI="></latexit><latexit sha1_base64="nZh6X50hfU7j7YkLwwsf2md+1xU="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit>

q
<latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="kuabi6trYoi6rd0iW30q/AtrSzk="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit> q

<latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="kuabi6trYoi6rd0iW30q/AtrSzk="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit> q
<latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="kuabi6trYoi6rd0iW30q/AtrSzk="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit>

q
<latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="kuabi6trYoi6rd0iW30q/AtrSzk="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit>

q̄q
<latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="FrFEvytxS7mPyHhU6vEyJTvDsFM="></latexit><latexit sha1_base64="FrFEvytxS7mPyHhU6vEyJTvDsFM="></latexit><latexit sha1_base64="ixvEw+q1fqQFNSgRNUzVXegYcF8="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit>

� The chiral transformation law of               and               isBR, BL
<latexit sha1_base64="gaskRhgFuKpgCbp5bkYoRx9xecI="></latexit><latexit sha1_base64="gaskRhgFuKpgCbp5bkYoRx9xecI="></latexit><latexit sha1_base64="gaskRhgFuKpgCbp5bkYoRx9xecI="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="3YzWOtngxBbNAfPK+bdbhk4pksQ="></latexit><latexit sha1_base64="3YzWOtngxBbNAfPK+bdbhk4pksQ="></latexit><latexit sha1_base64="wtTEzYT6FH7NONAOQ17ikJuWJwc="></latexit><latexit sha1_base64="gaskRhgFuKpgCbp5bkYoRx9xecI="></latexit><latexit sha1_base64="gaskRhgFuKpgCbp5bkYoRx9xecI="></latexit><latexit sha1_base64="gaskRhgFuKpgCbp5bkYoRx9xecI="></latexit><latexit sha1_base64="gaskRhgFuKpgCbp5bkYoRx9xecI="></latexit><latexit sha1_base64="gaskRhgFuKpgCbp5bkYoRx9xecI="></latexit><latexit sha1_base64="gaskRhgFuKpgCbp5bkYoRx9xecI="></latexit>

B0
R, B

0
L

<latexit sha1_base64="QiQTs7npsPh3PM8OHBPqxCsND74="></latexit><latexit sha1_base64="QiQTs7npsPh3PM8OHBPqxCsND74="></latexit><latexit sha1_base64="QiQTs7npsPh3PM8OHBPqxCsND74="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="ZP2hgmVjGXyiiieZ7mWNbaXZ1t4="></latexit><latexit sha1_base64="ZP2hgmVjGXyiiieZ7mWNbaXZ1t4="></latexit><latexit sha1_base64="6OXxHbC+VPR4/c8GUZ4vR2kCN/U="></latexit><latexit sha1_base64="QiQTs7npsPh3PM8OHBPqxCsND74="></latexit><latexit sha1_base64="QiQTs7npsPh3PM8OHBPqxCsND74="></latexit><latexit sha1_base64="QiQTs7npsPh3PM8OHBPqxCsND74="></latexit><latexit sha1_base64="QiQTs7npsPh3PM8OHBPqxCsND74="></latexit><latexit sha1_base64="QiQTs7npsPh3PM8OHBPqxCsND74="></latexit><latexit sha1_base64="QiQTs7npsPh3PM8OHBPqxCsND74="></latexit>

gR 2 SU(3)R
<latexit sha1_base64="AkMy/CbgRSnNES74PvO6oVEB9V8="></latexit><latexit sha1_base64="AkMy/CbgRSnNES74PvO6oVEB9V8="></latexit><latexit sha1_base64="AkMy/CbgRSnNES74PvO6oVEB9V8="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="3WZHHeh+BosfbMuQq2euMkuc6OI="></latexit><latexit sha1_base64="3WZHHeh+BosfbMuQq2euMkuc6OI="></latexit><latexit sha1_base64="+Gi+6wr05EaBlMmXRhP+L9MAbTc="></latexit><latexit sha1_base64="AkMy/CbgRSnNES74PvO6oVEB9V8="></latexit><latexit sha1_base64="AkMy/CbgRSnNES74PvO6oVEB9V8="></latexit><latexit sha1_base64="AkMy/CbgRSnNES74PvO6oVEB9V8="></latexit><latexit sha1_base64="AkMy/CbgRSnNES74PvO6oVEB9V8="></latexit><latexit sha1_base64="AkMy/CbgRSnNES74PvO6oVEB9V8="></latexit><latexit sha1_base64="AkMy/CbgRSnNES74PvO6oVEB9V8="></latexit>

gL 2 SU(3)L
<latexit sha1_base64="1eWcc04Zlgmu7ntnfMOQnhHcbvo="></latexit><latexit sha1_base64="1eWcc04Zlgmu7ntnfMOQnhHcbvo="></latexit><latexit sha1_base64="1eWcc04Zlgmu7ntnfMOQnhHcbvo="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="MNukRDjOL9aU5Kil8ILOSM9VBV8="></latexit><latexit sha1_base64="MNukRDjOL9aU5Kil8ILOSM9VBV8="></latexit><latexit sha1_base64="KNj+h3nP1HjEYO3jhS0eCQkRkH0="></latexit><latexit sha1_base64="1eWcc04Zlgmu7ntnfMOQnhHcbvo="></latexit><latexit sha1_base64="1eWcc04Zlgmu7ntnfMOQnhHcbvo="></latexit><latexit sha1_base64="1eWcc04Zlgmu7ntnfMOQnhHcbvo="></latexit><latexit sha1_base64="1eWcc04Zlgmu7ntnfMOQnhHcbvo="></latexit><latexit sha1_base64="1eWcc04Zlgmu7ntnfMOQnhHcbvo="></latexit><latexit sha1_base64="1eWcc04Zlgmu7ntnfMOQnhHcbvo="></latexit>

with
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・ Heavy baryon Lagrangian

２. Model

� The effective Lagrangian invariant under                           
is obtained as

SU(3)L ⇥ SU(3)R
<latexit sha1_base64="xLA3Wl7F1AAwIWNX8Bdp3MZqtLI="></latexit><latexit sha1_base64="xLA3Wl7F1AAwIWNX8Bdp3MZqtLI="></latexit><latexit sha1_base64="xLA3Wl7F1AAwIWNX8Bdp3MZqtLI="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="Zl+v1pba8f6aIYugMHbhB80CE7c="></latexit><latexit sha1_base64="Zl+v1pba8f6aIYugMHbhB80CE7c="></latexit><latexit sha1_base64="eoafjdpmW3GITysrNgiGgP8lZlc="></latexit><latexit sha1_base64="xLA3Wl7F1AAwIWNX8Bdp3MZqtLI="></latexit><latexit sha1_base64="xLA3Wl7F1AAwIWNX8Bdp3MZqtLI="></latexit><latexit sha1_base64="xLA3Wl7F1AAwIWNX8Bdp3MZqtLI="></latexit><latexit sha1_base64="xLA3Wl7F1AAwIWNX8Bdp3MZqtLI="></latexit><latexit sha1_base64="xLA3Wl7F1AAwIWNX8Bdp3MZqtLI="></latexit><latexit sha1_base64="xLA3Wl7F1AAwIWNX8Bdp3MZqtLI="></latexit>

⌃ = S + iP
<latexit sha1_base64="CtsotI5LxoYc99aXckfiQVY0NR4="></latexit><latexit sha1_base64="CtsotI5LxoYc99aXckfiQVY0NR4="></latexit><latexit sha1_base64="CtsotI5LxoYc99aXckfiQVY0NR4="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="9ALSnJ4vIN04EX6TFREKV84wtwc="></latexit><latexit sha1_base64="9ALSnJ4vIN04EX6TFREKV84wtwc="></latexit><latexit sha1_base64="0B/EmWyBaQfE4HXYYB7wrE8LIDI="></latexit><latexit sha1_base64="CtsotI5LxoYc99aXckfiQVY0NR4="></latexit><latexit sha1_base64="CtsotI5LxoYc99aXckfiQVY0NR4="></latexit><latexit sha1_base64="CtsotI5LxoYc99aXckfiQVY0NR4="></latexit><latexit sha1_base64="CtsotI5LxoYc99aXckfiQVY0NR4="></latexit><latexit sha1_base64="CtsotI5LxoYc99aXckfiQVY0NR4="></latexit><latexit sha1_base64="CtsotI5LxoYc99aXckfiQVY0NR4="></latexit>

⌃ ! gL⌃g
†
R

<latexit sha1_base64="y53izUW4UboxFvn5Cv1QUUe6d4k="></latexit><latexit sha1_base64="y53izUW4UboxFvn5Cv1QUUe6d4k="></latexit><latexit sha1_base64="y53izUW4UboxFvn5Cv1QUUe6d4k="></latexit><latexit sha1_base64="y53izUW4UboxFvn5Cv1QUUe6d4k="></latexit>

with meson nonet
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・ Heavy baryon Lagrangian

２. Model

� The effective Lagrangian invariant under                           
is obtained as

SU(3)L ⇥ SU(3)R
<latexit sha1_base64="xLA3Wl7F1AAwIWNX8Bdp3MZqtLI="></latexit><latexit sha1_base64="xLA3Wl7F1AAwIWNX8Bdp3MZqtLI="></latexit><latexit sha1_base64="xLA3Wl7F1AAwIWNX8Bdp3MZqtLI="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="Zl+v1pba8f6aIYugMHbhB80CE7c="></latexit><latexit sha1_base64="Zl+v1pba8f6aIYugMHbhB80CE7c="></latexit><latexit sha1_base64="eoafjdpmW3GITysrNgiGgP8lZlc="></latexit><latexit sha1_base64="xLA3Wl7F1AAwIWNX8Bdp3MZqtLI="></latexit><latexit sha1_base64="xLA3Wl7F1AAwIWNX8Bdp3MZqtLI="></latexit><latexit sha1_base64="xLA3Wl7F1AAwIWNX8Bdp3MZqtLI="></latexit><latexit sha1_base64="xLA3Wl7F1AAwIWNX8Bdp3MZqtLI="></latexit><latexit sha1_base64="xLA3Wl7F1AAwIWNX8Bdp3MZqtLI="></latexit><latexit sha1_base64="xLA3Wl7F1AAwIWNX8Bdp3MZqtLI="></latexit>

⌃ = S + iP
<latexit sha1_base64="CtsotI5LxoYc99aXckfiQVY0NR4="></latexit><latexit sha1_base64="CtsotI5LxoYc99aXckfiQVY0NR4="></latexit><latexit sha1_base64="CtsotI5LxoYc99aXckfiQVY0NR4="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="9ALSnJ4vIN04EX6TFREKV84wtwc="></latexit><latexit sha1_base64="9ALSnJ4vIN04EX6TFREKV84wtwc="></latexit><latexit sha1_base64="0B/EmWyBaQfE4HXYYB7wrE8LIDI="></latexit><latexit sha1_base64="CtsotI5LxoYc99aXckfiQVY0NR4="></latexit><latexit sha1_base64="CtsotI5LxoYc99aXckfiQVY0NR4="></latexit><latexit sha1_base64="CtsotI5LxoYc99aXckfiQVY0NR4="></latexit><latexit sha1_base64="CtsotI5LxoYc99aXckfiQVY0NR4="></latexit><latexit sha1_base64="CtsotI5LxoYc99aXckfiQVY0NR4="></latexit><latexit sha1_base64="CtsotI5LxoYc99aXckfiQVY0NR4="></latexit>

⌃ ! gL⌃g
†
R

<latexit sha1_base64="y53izUW4UboxFvn5Cv1QUUe6d4k="></latexit><latexit sha1_base64="y53izUW4UboxFvn5Cv1QUUe6d4k="></latexit><latexit sha1_base64="y53izUW4UboxFvn5Cv1QUUe6d4k="></latexit><latexit sha1_base64="y53izUW4UboxFvn5Cv1QUUe6d4k="></latexit>

with meson nonet

� and           can mix with each otherBR(L)
<latexit sha1_base64="WxrWkSc5tbTl+5UfVLte5IWdXJ8="></latexit><latexit sha1_base64="WxrWkSc5tbTl+5UfVLte5IWdXJ8="></latexit><latexit sha1_base64="WxrWkSc5tbTl+5UfVLte5IWdXJ8="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="ox01ykSutCdWJWwcUFwSOAatspw="></latexit><latexit sha1_base64="ox01ykSutCdWJWwcUFwSOAatspw="></latexit><latexit sha1_base64="yf2pzHC0sCxwAJPEoDKfa8O8Ki8="></latexit><latexit sha1_base64="WxrWkSc5tbTl+5UfVLte5IWdXJ8="></latexit><latexit sha1_base64="WxrWkSc5tbTl+5UfVLte5IWdXJ8="></latexit><latexit sha1_base64="WxrWkSc5tbTl+5UfVLte5IWdXJ8="></latexit><latexit sha1_base64="WxrWkSc5tbTl+5UfVLte5IWdXJ8="></latexit><latexit sha1_base64="WxrWkSc5tbTl+5UfVLte5IWdXJ8="></latexit><latexit sha1_base64="WxrWkSc5tbTl+5UfVLte5IWdXJ8="></latexit>

B0
R(L)

<latexit sha1_base64="Ka4NVMVH2EpJDUbP2cyilx1m4uY="></latexit><latexit sha1_base64="Ka4NVMVH2EpJDUbP2cyilx1m4uY="></latexit><latexit sha1_base64="Ka4NVMVH2EpJDUbP2cyilx1m4uY="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="K2WW5fbKS/wo9az07tAjKtdB+KY="></latexit><latexit sha1_base64="K2WW5fbKS/wo9az07tAjKtdB+KY="></latexit><latexit sha1_base64="hNmUGY1wyezR0eez3CALlSTUAvU="></latexit><latexit sha1_base64="Ka4NVMVH2EpJDUbP2cyilx1m4uY="></latexit><latexit sha1_base64="Ka4NVMVH2EpJDUbP2cyilx1m4uY="></latexit><latexit sha1_base64="Ka4NVMVH2EpJDUbP2cyilx1m4uY="></latexit><latexit sha1_base64="Ka4NVMVH2EpJDUbP2cyilx1m4uY="></latexit><latexit sha1_base64="Ka4NVMVH2EpJDUbP2cyilx1m4uY="></latexit><latexit sha1_base64="Ka4NVMVH2EpJDUbP2cyilx1m4uY="></latexit>

BR, BL
<latexit sha1_base64="gaskRhgFuKpgCbp5bkYoRx9xecI="></latexit><latexit sha1_base64="gaskRhgFuKpgCbp5bkYoRx9xecI="></latexit><latexit sha1_base64="gaskRhgFuKpgCbp5bkYoRx9xecI="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="3YzWOtngxBbNAfPK+bdbhk4pksQ="></latexit><latexit sha1_base64="3YzWOtngxBbNAfPK+bdbhk4pksQ="></latexit><latexit sha1_base64="wtTEzYT6FH7NONAOQ17ikJuWJwc="></latexit><latexit sha1_base64="gaskRhgFuKpgCbp5bkYoRx9xecI="></latexit><latexit sha1_base64="gaskRhgFuKpgCbp5bkYoRx9xecI="></latexit><latexit sha1_base64="gaskRhgFuKpgCbp5bkYoRx9xecI="></latexit><latexit sha1_base64="gaskRhgFuKpgCbp5bkYoRx9xecI="></latexit><latexit sha1_base64="gaskRhgFuKpgCbp5bkYoRx9xecI="></latexit><latexit sha1_base64="gaskRhgFuKpgCbp5bkYoRx9xecI="></latexit>

B0
R, B

0
L

<latexit sha1_base64="QiQTs7npsPh3PM8OHBPqxCsND74="></latexit><latexit sha1_base64="QiQTs7npsPh3PM8OHBPqxCsND74="></latexit><latexit sha1_base64="QiQTs7npsPh3PM8OHBPqxCsND74="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="ZP2hgmVjGXyiiieZ7mWNbaXZ1t4="></latexit><latexit sha1_base64="ZP2hgmVjGXyiiieZ7mWNbaXZ1t4="></latexit><latexit sha1_base64="6OXxHbC+VPR4/c8GUZ4vR2kCN/U="></latexit><latexit sha1_base64="QiQTs7npsPh3PM8OHBPqxCsND74="></latexit><latexit sha1_base64="QiQTs7npsPh3PM8OHBPqxCsND74="></latexit><latexit sha1_base64="QiQTs7npsPh3PM8OHBPqxCsND74="></latexit><latexit sha1_base64="QiQTs7npsPh3PM8OHBPqxCsND74="></latexit><latexit sha1_base64="QiQTs7npsPh3PM8OHBPqxCsND74="></latexit><latexit sha1_base64="QiQTs7npsPh3PM8OHBPqxCsND74="></latexit>

Q
<latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="hBy3GlNLCbvqFj0dIFI6s0KsIMI="></latexit><latexit sha1_base64="hBy3GlNLCbvqFj0dIFI6s0KsIMI="></latexit><latexit sha1_base64="nZh6X50hfU7j7YkLwwsf2md+1xU="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit>

q
<latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="kuabi6trYoi6rd0iW30q/AtrSzk="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit> q

<latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="kuabi6trYoi6rd0iW30q/AtrSzk="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit>

Q
<latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="hBy3GlNLCbvqFj0dIFI6s0KsIMI="></latexit><latexit sha1_base64="hBy3GlNLCbvqFj0dIFI6s0KsIMI="></latexit><latexit sha1_base64="nZh6X50hfU7j7YkLwwsf2md+1xU="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit>

q
<latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="kuabi6trYoi6rd0iW30q/AtrSzk="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit>

q
<latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="kuabi6trYoi6rd0iW30q/AtrSzk="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit>

q̄q
<latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="FrFEvytxS7mPyHhU6vEyJTvDsFM="></latexit><latexit sha1_base64="FrFEvytxS7mPyHhU6vEyJTvDsFM="></latexit><latexit sha1_base64="ixvEw+q1fqQFNSgRNUzVXegYcF8="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit>

������
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・ Heavy baryon masses

２. Model

� The mass eigenvalues are obtained as

h⌃i = diag(�q,�q,�s)
<latexit sha1_base64="ljp460aItmHpf10D00hMABk8k20="></latexit><latexit sha1_base64="ljp460aItmHpf10D00hMABk8k20="></latexit><latexit sha1_base64="ljp460aItmHpf10D00hMABk8k20="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="K+g1gDrxDbPFmphF6j3KlfSLwII="></latexit><latexit sha1_base64="K+g1gDrxDbPFmphF6j3KlfSLwII="></latexit><latexit sha1_base64="IFy6GkYlsSspWwCU6fxexx6gIBo="></latexit><latexit sha1_base64="ljp460aItmHpf10D00hMABk8k20="></latexit><latexit sha1_base64="ljp460aItmHpf10D00hMABk8k20="></latexit><latexit sha1_base64="ljp460aItmHpf10D00hMABk8k20="></latexit><latexit sha1_base64="ljp460aItmHpf10D00hMABk8k20="></latexit><latexit sha1_base64="ljp460aItmHpf10D00hMABk8k20="></latexit><latexit sha1_base64="ljp460aItmHpf10D00hMABk8k20="></latexit>

����
�1 = �2 ⌘ �q

<latexit sha1_base64="O6YClxoj6tWg2dafLPzFbppG15M="></latexit><latexit sha1_base64="O6YClxoj6tWg2dafLPzFbppG15M="></latexit><latexit sha1_base64="O6YClxoj6tWg2dafLPzFbppG15M="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="wEoAaw6ecawQ8H3HgZbtrOXeipU="></latexit><latexit sha1_base64="wEoAaw6ecawQ8H3HgZbtrOXeipU="></latexit><latexit sha1_base64="tOs11XFHvyroXW+tgt200SjA6jg="></latexit><latexit sha1_base64="O6YClxoj6tWg2dafLPzFbppG15M="></latexit><latexit sha1_base64="O6YClxoj6tWg2dafLPzFbppG15M="></latexit><latexit sha1_base64="O6YClxoj6tWg2dafLPzFbppG15M="></latexit><latexit sha1_base64="O6YClxoj6tWg2dafLPzFbppG15M="></latexit><latexit sha1_base64="O6YClxoj6tWg2dafLPzFbppG15M="></latexit><latexit sha1_base64="O6YClxoj6tWg2dafLPzFbppG15M="></latexit>

�3 ⌘ �s
<latexit sha1_base64="Glp8pRd0ESh6nCf2saDsm4SANr8="></latexit><latexit sha1_base64="Glp8pRd0ESh6nCf2saDsm4SANr8="></latexit><latexit sha1_base64="Glp8pRd0ESh6nCf2saDsm4SANr8="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="iOB1ScquF6NhQgXf9uYZJnVJDqk="></latexit><latexit sha1_base64="iOB1ScquF6NhQgXf9uYZJnVJDqk="></latexit><latexit sha1_base64="vwL7wiHNZo3R9oof3lZfFOsLLlM="></latexit><latexit sha1_base64="Glp8pRd0ESh6nCf2saDsm4SANr8="></latexit><latexit sha1_base64="Glp8pRd0ESh6nCf2saDsm4SANr8="></latexit><latexit sha1_base64="Glp8pRd0ESh6nCf2saDsm4SANr8="></latexit><latexit sha1_base64="Glp8pRd0ESh6nCf2saDsm4SANr8="></latexit><latexit sha1_base64="Glp8pRd0ESh6nCf2saDsm4SANr8="></latexit><latexit sha1_base64="Glp8pRd0ESh6nCf2saDsm4SANr8="></latexit>

� The corresponding eigenstates are

with                                      satisfied

chiral symmetry breaking

��������is a mass parameter used to define heavy baryon effective theory]mB
<latexit sha1_base64="9yF+JU+8SygZqSOXzHvK7ezMtc0="></latexit><latexit sha1_base64="9yF+JU+8SygZqSOXzHvK7ezMtc0="></latexit><latexit sha1_base64="9yF+JU+8SygZqSOXzHvK7ezMtc0="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="uM3zyvYwdMz+AFz8ZRJ8HyzIG7Q="></latexit><latexit sha1_base64="uM3zyvYwdMz+AFz8ZRJ8HyzIG7Q="></latexit><latexit sha1_base64="LumqEa63SnLk8X2UgqoXtrvpPZA="></latexit><latexit sha1_base64="9yF+JU+8SygZqSOXzHvK7ezMtc0="></latexit><latexit sha1_base64="9yF+JU+8SygZqSOXzHvK7ezMtc0="></latexit><latexit sha1_base64="9yF+JU+8SygZqSOXzHvK7ezMtc0="></latexit><latexit sha1_base64="9yF+JU+8SygZqSOXzHvK7ezMtc0="></latexit><latexit sha1_base64="9yF+JU+8SygZqSOXzHvK7ezMtc0="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="uM3zyvYwdMz+AFz8ZRJ8HyzIG7Q="></latexit><latexit sha1_base64="uM3zyvYwdMz+AFz8ZRJ8HyzIG7Q="></latexit><latexit sha1_base64="LumqEa63SnLk8X2UgqoXtrvpPZA="></latexit><latexit sha1_base64="9yF+JU+8SygZqSOXzHvK7ezMtc0="></latexit><latexit sha1_base64="9yF+JU+8SygZqSOXzHvK7ezMtc0="></latexit><latexit sha1_base64="9yF+JU+8SygZqSOXzHvK7ezMtc0="></latexit><latexit sha1_base64="9yF+JU+8SygZqSOXzHvK7ezMtc0="></latexit><latexit sha1_base64="9yF+JU+8SygZqSOXzHvK7ezMtc0="></latexit><latexit sha1_base64="9yF+JU+8SygZqSOXzHvK7ezMtc0="></latexit>

with�q = 93MeV
<latexit sha1_base64="P2Of1XdKln5++KFNndzKgtrWG2g="></latexit><latexit sha1_base64="P2Of1XdKln5++KFNndzKgtrWG2g="></latexit><latexit sha1_base64="P2Of1XdKln5++KFNndzKgtrWG2g="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="9boM5b5di7Qp2ZylzPs6J0i7AEY="></latexit><latexit sha1_base64="9boM5b5di7Qp2ZylzPs6J0i7AEY="></latexit><latexit sha1_base64="DCOeoNS0XcI1BFUrmAZYntMCH34="></latexit><latexit sha1_base64="P2Of1XdKln5++KFNndzKgtrWG2g="></latexit><latexit sha1_base64="P2Of1XdKln5++KFNndzKgtrWG2g="></latexit><latexit sha1_base64="P2Of1XdKln5++KFNndzKgtrWG2g="></latexit><latexit sha1_base64="P2Of1XdKln5++KFNndzKgtrWG2g="></latexit><latexit sha1_base64="P2Of1XdKln5++KFNndzKgtrWG2g="></latexit><latexit sha1_base64="P2Of1XdKln5++KFNndzKgtrWG2g="></latexit>

H : higher
<latexit sha1_base64="1kxEy/bdZqhUu0n3e4keesn7Ucs="></latexit><latexit sha1_base64="1kxEy/bdZqhUu0n3e4keesn7Ucs="></latexit><latexit sha1_base64="1kxEy/bdZqhUu0n3e4keesn7Ucs="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="NQH2tzNiktnV9/b+P/0zFX00GEo="></latexit><latexit sha1_base64="NQH2tzNiktnV9/b+P/0zFX00GEo="></latexit><latexit sha1_base64="1zLgrm1GN2TFrGe8/ds4OnNtR3Y="></latexit><latexit sha1_base64="1kxEy/bdZqhUu0n3e4keesn7Ucs="></latexit><latexit sha1_base64="1kxEy/bdZqhUu0n3e4keesn7Ucs="></latexit><latexit sha1_base64="1kxEy/bdZqhUu0n3e4keesn7Ucs="></latexit><latexit sha1_base64="1kxEy/bdZqhUu0n3e4keesn7Ucs="></latexit><latexit sha1_base64="1kxEy/bdZqhUu0n3e4keesn7Ucs="></latexit><latexit sha1_base64="1kxEy/bdZqhUu0n3e4keesn7Ucs="></latexit>

L : lower
<latexit sha1_base64="eZXHPpLBxH6q/bvWA6eG2hpUBM4="></latexit><latexit sha1_base64="eZXHPpLBxH6q/bvWA6eG2hpUBM4="></latexit><latexit sha1_base64="eZXHPpLBxH6q/bvWA6eG2hpUBM4="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="t84l+MGAlSUpPWKxtJapCGh1n70="></latexit><latexit sha1_base64="t84l+MGAlSUpPWKxtJapCGh1n70="></latexit><latexit sha1_base64="EzjtCY2AM+4JlppQPRnlnYqVUMU="></latexit><latexit sha1_base64="eZXHPpLBxH6q/bvWA6eG2hpUBM4="></latexit><latexit sha1_base64="eZXHPpLBxH6q/bvWA6eG2hpUBM4="></latexit><latexit sha1_base64="eZXHPpLBxH6q/bvWA6eG2hpUBM4="></latexit><latexit sha1_base64="eZXHPpLBxH6q/bvWA6eG2hpUBM4="></latexit><latexit sha1_base64="eZXHPpLBxH6q/bvWA6eG2hpUBM4="></latexit><latexit sha1_base64="eZXHPpLBxH6q/bvWA6eG2hpUBM4="></latexit>/

± : parity
<latexit sha1_base64="Jl6CvrwS36wzfJRlC7NNe8kB2x0="></latexit><latexit sha1_base64="Jl6CvrwS36wzfJRlC7NNe8kB2x0="></latexit><latexit sha1_base64="Jl6CvrwS36wzfJRlC7NNe8kB2x0="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="WPy6auO889CNCWssJmiWcC5Mn0c="></latexit><latexit sha1_base64="WPy6auO889CNCWssJmiWcC5Mn0c="></latexit><latexit sha1_base64="ch3lr64vmNWHzL6gY6wSC4zocj8="></latexit><latexit sha1_base64="Jl6CvrwS36wzfJRlC7NNe8kB2x0="></latexit><latexit sha1_base64="Jl6CvrwS36wzfJRlC7NNe8kB2x0="></latexit><latexit sha1_base64="Jl6CvrwS36wzfJRlC7NNe8kB2x0="></latexit><latexit sha1_base64="Jl6CvrwS36wzfJRlC7NNe8kB2x0="></latexit><latexit sha1_base64="Jl6CvrwS36wzfJRlC7NNe8kB2x0="></latexit><latexit sha1_base64="Jl6CvrwS36wzfJRlC7NNe8kB2x0="></latexit>
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・ Parameter determination

3. Analysis and Result

� Baryons masses as inputs to fix parameters

⇤c(2286), ⇤c(2765), ⌅c(2470), ⌅c(2967) and ⇤c(2890)
<latexit sha1_base64="VxStDrttQbxSjHQRBj2ISRAe6wo="></latexit><latexit sha1_base64="VxStDrttQbxSjHQRBj2ISRAe6wo="></latexit><latexit sha1_base64="VxStDrttQbxSjHQRBj2ISRAe6wo="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="VEt2LQl1M+dz2h9AgB9vls8XZfE="></latexit><latexit sha1_base64="VEt2LQl1M+dz2h9AgB9vls8XZfE="></latexit><latexit sha1_base64="bSq3yUtpsSnV6mbOrbV/FhGVlGU="></latexit><latexit sha1_base64="VxStDrttQbxSjHQRBj2ISRAe6wo="></latexit><latexit sha1_base64="VxStDrttQbxSjHQRBj2ISRAe6wo="></latexit><latexit sha1_base64="VxStDrttQbxSjHQRBj2ISRAe6wo="></latexit><latexit sha1_base64="VxStDrttQbxSjHQRBj2ISRAe6wo="></latexit><latexit sha1_base64="VxStDrttQbxSjHQRBj2ISRAe6wo="></latexit><latexit sha1_base64="VxStDrttQbxSjHQRBj2ISRAe6wo="></latexit>

1

2

�

<latexit sha1_base64="3WgyAou485L7t5gfhDBiQh1VasI="></latexit><latexit sha1_base64="3WgyAou485L7t5gfhDBiQh1VasI="></latexit><latexit sha1_base64="3WgyAou485L7t5gfhDBiQh1VasI="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="QCj/azy1waywADV5U+u59n4d7+U="></latexit><latexit sha1_base64="QCj/azy1waywADV5U+u59n4d7+U="></latexit><latexit sha1_base64="7lb0N54uuD9zPr4LaNJ6FM2poZM="></latexit><latexit sha1_base64="3WgyAou485L7t5gfhDBiQh1VasI="></latexit><latexit sha1_base64="3WgyAou485L7t5gfhDBiQh1VasI="></latexit><latexit sha1_base64="3WgyAou485L7t5gfhDBiQh1VasI="></latexit><latexit sha1_base64="3WgyAou485L7t5gfhDBiQh1VasI="></latexit><latexit sha1_base64="3WgyAou485L7t5gfhDBiQh1VasI="></latexit><latexit sha1_base64="3WgyAou485L7t5gfhDBiQh1VasI="></latexit>

(quark model prediction)

T. Yoshida, et al, 
PRD (2015)

1

2

+

(g.s.)
<latexit sha1_base64="DPDwUECCVnYxqsh/cLZmEjr5otM="></latexit><latexit sha1_base64="DPDwUECCVnYxqsh/cLZmEjr5otM="></latexit><latexit sha1_base64="DPDwUECCVnYxqsh/cLZmEjr5otM="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="9mUuUYFRi4DqF8T/FrjJ5lU4WyM="></latexit><latexit sha1_base64="9mUuUYFRi4DqF8T/FrjJ5lU4WyM="></latexit><latexit sha1_base64="tqZ+06pN3YSdNC1jdvd+46VnN1w="></latexit><latexit sha1_base64="DPDwUECCVnYxqsh/cLZmEjr5otM="></latexit><latexit sha1_base64="DPDwUECCVnYxqsh/cLZmEjr5otM="></latexit><latexit sha1_base64="DPDwUECCVnYxqsh/cLZmEjr5otM="></latexit><latexit sha1_base64="DPDwUECCVnYxqsh/cLZmEjr5otM="></latexit><latexit sha1_base64="DPDwUECCVnYxqsh/cLZmEjr5otM="></latexit><latexit sha1_base64="DPDwUECCVnYxqsh/cLZmEjr5otM="></latexit>

1

2

+

(excited)
<latexit sha1_base64="hgMKtbx1rDwy0HxmfVniqyzVeTI="></latexit><latexit sha1_base64="hgMKtbx1rDwy0HxmfVniqyzVeTI="></latexit><latexit sha1_base64="hgMKtbx1rDwy0HxmfVniqyzVeTI="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="UEqLNzU6klPPHeQwav8nYF4vcPk="></latexit><latexit sha1_base64="UEqLNzU6klPPHeQwav8nYF4vcPk="></latexit><latexit sha1_base64="onxHs1p88ZuEUW1OAiPCmNBzB9I="></latexit><latexit sha1_base64="hgMKtbx1rDwy0HxmfVniqyzVeTI="></latexit><latexit sha1_base64="hgMKtbx1rDwy0HxmfVniqyzVeTI="></latexit><latexit sha1_base64="hgMKtbx1rDwy0HxmfVniqyzVeTI="></latexit><latexit sha1_base64="hgMKtbx1rDwy0HxmfVniqyzVeTI="></latexit><latexit sha1_base64="hgMKtbx1rDwy0HxmfVniqyzVeTI="></latexit><latexit sha1_base64="hgMKtbx1rDwy0HxmfVniqyzVeTI="></latexit>

1

2

+

(g.s.)
<latexit sha1_base64="DPDwUECCVnYxqsh/cLZmEjr5otM="></latexit><latexit sha1_base64="DPDwUECCVnYxqsh/cLZmEjr5otM="></latexit><latexit sha1_base64="DPDwUECCVnYxqsh/cLZmEjr5otM="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="9mUuUYFRi4DqF8T/FrjJ5lU4WyM="></latexit><latexit sha1_base64="9mUuUYFRi4DqF8T/FrjJ5lU4WyM="></latexit><latexit sha1_base64="tqZ+06pN3YSdNC1jdvd+46VnN1w="></latexit><latexit sha1_base64="DPDwUECCVnYxqsh/cLZmEjr5otM="></latexit><latexit sha1_base64="DPDwUECCVnYxqsh/cLZmEjr5otM="></latexit><latexit sha1_base64="DPDwUECCVnYxqsh/cLZmEjr5otM="></latexit><latexit sha1_base64="DPDwUECCVnYxqsh/cLZmEjr5otM="></latexit><latexit sha1_base64="DPDwUECCVnYxqsh/cLZmEjr5otM="></latexit><latexit sha1_base64="DPDwUECCVnYxqsh/cLZmEjr5otM="></latexit>

1

2

+

(excited)
<latexit sha1_base64="hgMKtbx1rDwy0HxmfVniqyzVeTI="></latexit><latexit sha1_base64="hgMKtbx1rDwy0HxmfVniqyzVeTI="></latexit><latexit sha1_base64="hgMKtbx1rDwy0HxmfVniqyzVeTI="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="UEqLNzU6klPPHeQwav8nYF4vcPk="></latexit><latexit sha1_base64="UEqLNzU6klPPHeQwav8nYF4vcPk="></latexit><latexit sha1_base64="onxHs1p88ZuEUW1OAiPCmNBzB9I="></latexit><latexit sha1_base64="hgMKtbx1rDwy0HxmfVniqyzVeTI="></latexit><latexit sha1_base64="hgMKtbx1rDwy0HxmfVniqyzVeTI="></latexit><latexit sha1_base64="hgMKtbx1rDwy0HxmfVniqyzVeTI="></latexit><latexit sha1_base64="hgMKtbx1rDwy0HxmfVniqyzVeTI="></latexit><latexit sha1_base64="hgMKtbx1rDwy0HxmfVniqyzVeTI="></latexit><latexit sha1_base64="hgMKtbx1rDwy0HxmfVniqyzVeTI="></latexit>

� Diquark masses without mixing from mirror ones measured by 
lattice simulation as inputs

M(d+,i=1,2) = 906 MeV
<latexit sha1_base64="DwYW9L7zs6/XuqquLl80okkCeRA="></latexit><latexit sha1_base64="DwYW9L7zs6/XuqquLl80okkCeRA="></latexit><latexit sha1_base64="DwYW9L7zs6/XuqquLl80okkCeRA="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="NvEZ838CsaRN6SislVuKYr/SqiY="></latexit><latexit sha1_base64="NvEZ838CsaRN6SislVuKYr/SqiY="></latexit><latexit sha1_base64="pBcYoH4L+HuAcVxdfQSpY08p1FI="></latexit><latexit sha1_base64="DwYW9L7zs6/XuqquLl80okkCeRA="></latexit><latexit sha1_base64="DwYW9L7zs6/XuqquLl80okkCeRA="></latexit><latexit sha1_base64="DwYW9L7zs6/XuqquLl80okkCeRA="></latexit><latexit sha1_base64="DwYW9L7zs6/XuqquLl80okkCeRA="></latexit><latexit sha1_base64="DwYW9L7zs6/XuqquLl80okkCeRA="></latexit><latexit sha1_base64="DwYW9L7zs6/XuqquLl80okkCeRA="></latexit>

M(d+,i=3) = 725 MeV
<latexit sha1_base64="sHMl22CZwlkezNhwII/5zTr0k9w="></latexit><latexit sha1_base64="sHMl22CZwlkezNhwII/5zTr0k9w="></latexit><latexit sha1_base64="sHMl22CZwlkezNhwII/5zTr0k9w="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="I9VH4lIE0RHPJEVRgCIFlHZuLoI="></latexit><latexit sha1_base64="I9VH4lIE0RHPJEVRgCIFlHZuLoI="></latexit><latexit sha1_base64="pvgWtXwKwF0pCO2OymVtaV7DK6k="></latexit><latexit sha1_base64="sHMl22CZwlkezNhwII/5zTr0k9w="></latexit><latexit sha1_base64="sHMl22CZwlkezNhwII/5zTr0k9w="></latexit><latexit sha1_base64="sHMl22CZwlkezNhwII/5zTr0k9w="></latexit><latexit sha1_base64="sHMl22CZwlkezNhwII/5zTr0k9w="></latexit><latexit sha1_base64="sHMl22CZwlkezNhwII/5zTr0k9w="></latexit><latexit sha1_base64="sHMl22CZwlkezNhwII/5zTr0k9w="></latexit>

M(d�,i=1,2) = 1142MeV
<latexit sha1_base64="IQFBptXTABFT9jxCvMrtqITXZz8="></latexit><latexit sha1_base64="IQFBptXTABFT9jxCvMrtqITXZz8="></latexit><latexit sha1_base64="IQFBptXTABFT9jxCvMrtqITXZz8="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="9/XLHNdlGht+7BdHIPq84fqdnaw="></latexit><latexit sha1_base64="9/XLHNdlGht+7BdHIPq84fqdnaw="></latexit><latexit sha1_base64="8+vI+xPxXpXTBgYJB2rP+43Bjrc="></latexit><latexit sha1_base64="IQFBptXTABFT9jxCvMrtqITXZz8="></latexit><latexit sha1_base64="IQFBptXTABFT9jxCvMrtqITXZz8="></latexit><latexit sha1_base64="IQFBptXTABFT9jxCvMrtqITXZz8="></latexit><latexit sha1_base64="IQFBptXTABFT9jxCvMrtqITXZz8="></latexit><latexit sha1_base64="IQFBptXTABFT9jxCvMrtqITXZz8="></latexit><latexit sha1_base64="IQFBptXTABFT9jxCvMrtqITXZz8="></latexit>

M(dL�,i=3) = 1265 MeV
<latexit sha1_base64="2els9M8U2wEaEKSQavSemGNHf4M="></latexit><latexit sha1_base64="2els9M8U2wEaEKSQavSemGNHf4M="></latexit><latexit sha1_base64="2els9M8U2wEaEKSQavSemGNHf4M="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="cbRFaZGv/PcRZc3acN+CtPH94Nk="></latexit><latexit sha1_base64="cbRFaZGv/PcRZc3acN+CtPH94Nk="></latexit><latexit sha1_base64="3J5/LBCbfqpNNXZMfe7mkaCGNUI="></latexit><latexit sha1_base64="2els9M8U2wEaEKSQavSemGNHf4M="></latexit><latexit sha1_base64="2els9M8U2wEaEKSQavSemGNHf4M="></latexit><latexit sha1_base64="2els9M8U2wEaEKSQavSemGNHf4M="></latexit><latexit sha1_base64="2els9M8U2wEaEKSQavSemGNHf4M="></latexit><latexit sha1_base64="2els9M8U2wEaEKSQavSemGNHf4M="></latexit><latexit sha1_base64="2els9M8U2wEaEKSQavSemGNHf4M="></latexit>
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・ Results

3. Analysis and Result

� We get physically distinct two parameter sets as

with mB = 2868MeV
<latexit sha1_base64="YNRE/OzSKcJmty5AhFaE5hOmY88="></latexit><latexit sha1_base64="YNRE/OzSKcJmty5AhFaE5hOmY88="></latexit><latexit sha1_base64="YNRE/OzSKcJmty5AhFaE5hOmY88="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="r0si7HjMmeDZIQCQVhmZbfGHaS8="></latexit><latexit sha1_base64="r0si7HjMmeDZIQCQVhmZbfGHaS8="></latexit><latexit sha1_base64="f29VnLyWAElBRjVE/FdS8Xsbrbk="></latexit><latexit sha1_base64="YNRE/OzSKcJmty5AhFaE5hOmY88="></latexit><latexit sha1_base64="YNRE/OzSKcJmty5AhFaE5hOmY88="></latexit><latexit sha1_base64="YNRE/OzSKcJmty5AhFaE5hOmY88="></latexit><latexit sha1_base64="YNRE/OzSKcJmty5AhFaE5hOmY88="></latexit><latexit sha1_base64="YNRE/OzSKcJmty5AhFaE5hOmY88="></latexit><latexit sha1_base64="YNRE/OzSKcJmty5AhFaE5hOmY88="></latexit>

⇤c

✓
1

2

+◆

<latexit sha1_base64="Z/tQZp/THF/7jh28+822kFg84c4="></latexit><latexit sha1_base64="Z/tQZp/THF/7jh28+822kFg84c4="></latexit><latexit sha1_base64="Z/tQZp/THF/7jh28+822kFg84c4="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="4k9/drHYbXv9HopQUPNxhpGa+co="></latexit><latexit sha1_base64="4k9/drHYbXv9HopQUPNxhpGa+co="></latexit><latexit sha1_base64="8oXawAMsxevaSS+9TD9IoK9dVEI="></latexit><latexit sha1_base64="Z/tQZp/THF/7jh28+822kFg84c4="></latexit><latexit sha1_base64="Z/tQZp/THF/7jh28+822kFg84c4="></latexit><latexit sha1_base64="Z/tQZp/THF/7jh28+822kFg84c4="></latexit><latexit sha1_base64="Z/tQZp/THF/7jh28+822kFg84c4="></latexit><latexit sha1_base64="Z/tQZp/THF/7jh28+822kFg84c4="></latexit><latexit sha1_base64="Z/tQZp/THF/7jh28+822kFg84c4="></latexit>

⇤c

✓
1

2

�◆

<latexit sha1_base64="aKIbtm7ROSKwam8NrYMEMozTicg="></latexit><latexit sha1_base64="aKIbtm7ROSKwam8NrYMEMozTicg="></latexit><latexit sha1_base64="aKIbtm7ROSKwam8NrYMEMozTicg="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="ZEOZbrQwNt39FIM8O8NAfzBFEBk="></latexit><latexit sha1_base64="ZEOZbrQwNt39FIM8O8NAfzBFEBk="></latexit><latexit sha1_base64="0L/n6A9aHpd0F6JihTnen79gD18="></latexit><latexit sha1_base64="aKIbtm7ROSKwam8NrYMEMozTicg="></latexit><latexit sha1_base64="aKIbtm7ROSKwam8NrYMEMozTicg="></latexit><latexit sha1_base64="aKIbtm7ROSKwam8NrYMEMozTicg="></latexit><latexit sha1_base64="aKIbtm7ROSKwam8NrYMEMozTicg="></latexit><latexit sha1_base64="aKIbtm7ROSKwam8NrYMEMozTicg="></latexit><latexit sha1_base64="aKIbtm7ROSKwam8NrYMEMozTicg="></latexit>

2286⇤
<latexit sha1_base64="U8xD0jj9r5X+wdzL/ztj0Gwd0No="></latexit><latexit sha1_base64="U8xD0jj9r5X+wdzL/ztj0Gwd0No="></latexit><latexit sha1_base64="U8xD0jj9r5X+wdzL/ztj0Gwd0No="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="wRqSNHte6LC2TjMXZooiHBRXJTg="></latexit><latexit sha1_base64="wRqSNHte6LC2TjMXZooiHBRXJTg="></latexit><latexit sha1_base64="1+Uxq5mod3oxhaDNNHtcY3I04lI="></latexit><latexit sha1_base64="U8xD0jj9r5X+wdzL/ztj0Gwd0No="></latexit><latexit sha1_base64="U8xD0jj9r5X+wdzL/ztj0Gwd0No="></latexit><latexit sha1_base64="U8xD0jj9r5X+wdzL/ztj0Gwd0No="></latexit><latexit sha1_base64="U8xD0jj9r5X+wdzL/ztj0Gwd0No="></latexit><latexit sha1_base64="U8xD0jj9r5X+wdzL/ztj0Gwd0No="></latexit><latexit sha1_base64="U8xD0jj9r5X+wdzL/ztj0Gwd0No="></latexit>

2765⇤
<latexit sha1_base64="8c/UYEG5D1txVDwM3Crm8Lm8NBI="></latexit><latexit sha1_base64="8c/UYEG5D1txVDwM3Crm8Lm8NBI="></latexit><latexit sha1_base64="8c/UYEG5D1txVDwM3Crm8Lm8NBI="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="01pMjYTGzuCwAgRIt/bmMSXe2cY="></latexit><latexit sha1_base64="01pMjYTGzuCwAgRIt/bmMSXe2cY="></latexit><latexit sha1_base64="5Lm0IBbkrJQfeU2jC/56sDTUJao="></latexit><latexit sha1_base64="8c/UYEG5D1txVDwM3Crm8Lm8NBI="></latexit><latexit sha1_base64="8c/UYEG5D1txVDwM3Crm8Lm8NBI="></latexit><latexit sha1_base64="8c/UYEG5D1txVDwM3Crm8Lm8NBI="></latexit><latexit sha1_base64="8c/UYEG5D1txVDwM3Crm8Lm8NBI="></latexit><latexit sha1_base64="8c/UYEG5D1txVDwM3Crm8Lm8NBI="></latexit><latexit sha1_base64="8c/UYEG5D1txVDwM3Crm8Lm8NBI="></latexit>

84.5% : 15.5%
<latexit sha1_base64="lgoVqSVioR1UhRXM1N+vROw5Nx0="></latexit><latexit sha1_base64="lgoVqSVioR1UhRXM1N+vROw5Nx0="></latexit><latexit sha1_base64="lgoVqSVioR1UhRXM1N+vROw5Nx0="></latexit><latexit sha1_base64="lgoVqSVioR1UhRXM1N+vROw5Nx0="></latexit>

15.5% : 84.5%
<latexit sha1_base64="Q+0zQCXahnPoC63dlYDTagSFNzk="></latexit><latexit sha1_base64="Q+0zQCXahnPoC63dlYDTagSFNzk="></latexit><latexit sha1_base64="Q+0zQCXahnPoC63dlYDTagSFNzk="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="F9wf2QZux6DX5HMbVystt3kTZ9A="></latexit><latexit sha1_base64="F9wf2QZux6DX5HMbVystt3kTZ9A="></latexit><latexit sha1_base64="oagPx6a8u3UF5ICt3bGUNDfgYPQ="></latexit><latexit sha1_base64="Q+0zQCXahnPoC63dlYDTagSFNzk="></latexit><latexit sha1_base64="Q+0zQCXahnPoC63dlYDTagSFNzk="></latexit><latexit sha1_base64="Q+0zQCXahnPoC63dlYDTagSFNzk="></latexit><latexit sha1_base64="Q+0zQCXahnPoC63dlYDTagSFNzk="></latexit><latexit sha1_base64="Q+0zQCXahnPoC63dlYDTagSFNzk="></latexit><latexit sha1_base64="Q+0zQCXahnPoC63dlYDTagSFNzk="></latexit>

2890⇤
<latexit sha1_base64="JzbCRs3ZR7Aowq09JgzR0G2nK9A="></latexit><latexit sha1_base64="JzbCRs3ZR7Aowq09JgzR0G2nK9A="></latexit><latexit sha1_base64="JzbCRs3ZR7Aowq09JgzR0G2nK9A="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="O3ZHW7EJ646p8EwZOSc+Lxi/Ywk="></latexit><latexit sha1_base64="O3ZHW7EJ646p8EwZOSc+Lxi/Ywk="></latexit><latexit sha1_base64="mLMMnsArhO41EOHs7MFscxexoCU="></latexit><latexit sha1_base64="JzbCRs3ZR7Aowq09JgzR0G2nK9A="></latexit><latexit sha1_base64="JzbCRs3ZR7Aowq09JgzR0G2nK9A="></latexit><latexit sha1_base64="JzbCRs3ZR7Aowq09JgzR0G2nK9A="></latexit><latexit sha1_base64="JzbCRs3ZR7Aowq09JgzR0G2nK9A="></latexit><latexit sha1_base64="JzbCRs3ZR7Aowq09JgzR0G2nK9A="></latexit><latexit sha1_base64="JzbCRs3ZR7Aowq09JgzR0G2nK9A="></latexit>

3529
<latexit sha1_base64="FWZKTx1m1jJJEj15I8kMAUzFEA0="></latexit><latexit sha1_base64="FWZKTx1m1jJJEj15I8kMAUzFEA0="></latexit><latexit sha1_base64="FWZKTx1m1jJJEj15I8kMAUzFEA0="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="ZI0919JtV8EcGxEKiyu1rTcovLE="></latexit><latexit sha1_base64="ZI0919JtV8EcGxEKiyu1rTcovLE="></latexit><latexit sha1_base64="l2mvMlbR2ZeBPVQx+WusAvzeFMs="></latexit><latexit sha1_base64="FWZKTx1m1jJJEj15I8kMAUzFEA0="></latexit><latexit sha1_base64="FWZKTx1m1jJJEj15I8kMAUzFEA0="></latexit><latexit sha1_base64="FWZKTx1m1jJJEj15I8kMAUzFEA0="></latexit><latexit sha1_base64="FWZKTx1m1jJJEj15I8kMAUzFEA0="></latexit><latexit sha1_base64="FWZKTx1m1jJJEj15I8kMAUzFEA0="></latexit><latexit sha1_base64="FWZKTx1m1jJJEj15I8kMAUzFEA0="></latexit>

53.6% : 46.4%
<latexit sha1_base64="NQYKDqYMnAvOU53Xyw7bGs9fnC4="></latexit><latexit sha1_base64="NQYKDqYMnAvOU53Xyw7bGs9fnC4="></latexit><latexit sha1_base64="NQYKDqYMnAvOU53Xyw7bGs9fnC4="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="D3IfZWY2Fh0/ZTa316Bouf0mtn4="></latexit><latexit sha1_base64="D3IfZWY2Fh0/ZTa316Bouf0mtn4="></latexit><latexit sha1_base64="x+w0yXHoZ94AaWh6HG5s7x/+068="></latexit><latexit sha1_base64="NQYKDqYMnAvOU53Xyw7bGs9fnC4="></latexit><latexit sha1_base64="NQYKDqYMnAvOU53Xyw7bGs9fnC4="></latexit><latexit sha1_base64="NQYKDqYMnAvOU53Xyw7bGs9fnC4="></latexit><latexit sha1_base64="NQYKDqYMnAvOU53Xyw7bGs9fnC4="></latexit><latexit sha1_base64="NQYKDqYMnAvOU53Xyw7bGs9fnC4="></latexit><latexit sha1_base64="NQYKDqYMnAvOU53Xyw7bGs9fnC4="></latexit>

46.4% : 53.6%
<latexit sha1_base64="sr1ObFgk3a5fkMfxNTvfAuKSTcU="></latexit><latexit sha1_base64="sr1ObFgk3a5fkMfxNTvfAuKSTcU="></latexit><latexit sha1_base64="sr1ObFgk3a5fkMfxNTvfAuKSTcU="></latexit><latexit sha1_base64="sr1ObFgk3a5fkMfxNTvfAuKSTcU="></latexit>

75.2% : 24.8%
<latexit sha1_base64="J1nmbB38nBTWjVNhQm2/pmBYiP8="></latexit><latexit sha1_base64="J1nmbB38nBTWjVNhQm2/pmBYiP8="></latexit><latexit sha1_base64="J1nmbB38nBTWjVNhQm2/pmBYiP8="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="mtviuZgZ5socSygltCocdGQG27Q="></latexit><latexit sha1_base64="mtviuZgZ5socSygltCocdGQG27Q="></latexit><latexit sha1_base64="CvbOiuNNFyuo6hG295O0m1uxn5U="></latexit><latexit sha1_base64="J1nmbB38nBTWjVNhQm2/pmBYiP8="></latexit><latexit sha1_base64="J1nmbB38nBTWjVNhQm2/pmBYiP8="></latexit><latexit sha1_base64="J1nmbB38nBTWjVNhQm2/pmBYiP8="></latexit><latexit sha1_base64="J1nmbB38nBTWjVNhQm2/pmBYiP8="></latexit><latexit sha1_base64="J1nmbB38nBTWjVNhQm2/pmBYiP8="></latexit><latexit sha1_base64="J1nmbB38nBTWjVNhQm2/pmBYiP8="></latexit>

24.8% : 75.2%
<latexit sha1_base64="C78Wr21IYe/1ECrybgZ9EaOPtE0="></latexit><latexit sha1_base64="C78Wr21IYe/1ECrybgZ9EaOPtE0="></latexit><latexit sha1_base64="C78Wr21IYe/1ECrybgZ9EaOPtE0="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="RhE4u/XIPZ2VqpODJ28aFQQiafc="></latexit><latexit sha1_base64="RhE4u/XIPZ2VqpODJ28aFQQiafc="></latexit><latexit sha1_base64="uyFp1h5N6FxWdyLJ9qTXG0xcLRw="></latexit><latexit sha1_base64="C78Wr21IYe/1ECrybgZ9EaOPtE0="></latexit><latexit sha1_base64="C78Wr21IYe/1ECrybgZ9EaOPtE0="></latexit><latexit sha1_base64="C78Wr21IYe/1ECrybgZ9EaOPtE0="></latexit><latexit sha1_base64="C78Wr21IYe/1ECrybgZ9EaOPtE0="></latexit><latexit sha1_base64="C78Wr21IYe/1ECrybgZ9EaOPtE0="></latexit><latexit sha1_base64="C78Wr21IYe/1ECrybgZ9EaOPtE0="></latexit>

⌅c

✓
1

2

+◆

<latexit sha1_base64="RQcn5j6L4fblbhCM18ER4sNqIT0="></latexit><latexit sha1_base64="RQcn5j6L4fblbhCM18ER4sNqIT0="></latexit><latexit sha1_base64="RQcn5j6L4fblbhCM18ER4sNqIT0="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="lrhHFOS9pTZ4M1a05gNvtQ1K89E="></latexit><latexit sha1_base64="lrhHFOS9pTZ4M1a05gNvtQ1K89E="></latexit><latexit sha1_base64="a0M8bh8alb/1ffcOgvi9Ow7cIgY="></latexit><latexit sha1_base64="RQcn5j6L4fblbhCM18ER4sNqIT0="></latexit><latexit sha1_base64="RQcn5j6L4fblbhCM18ER4sNqIT0="></latexit><latexit sha1_base64="RQcn5j6L4fblbhCM18ER4sNqIT0="></latexit><latexit sha1_base64="RQcn5j6L4fblbhCM18ER4sNqIT0="></latexit><latexit sha1_base64="RQcn5j6L4fblbhCM18ER4sNqIT0="></latexit><latexit sha1_base64="RQcn5j6L4fblbhCM18ER4sNqIT0="></latexit>

2470⇤
<latexit sha1_base64="g5aoP6bJ6HdhgUXPkP27+3yoQ6I="></latexit><latexit sha1_base64="g5aoP6bJ6HdhgUXPkP27+3yoQ6I="></latexit><latexit sha1_base64="g5aoP6bJ6HdhgUXPkP27+3yoQ6I="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="8j5SoKT+P60yTajezvzZMc+CmSU="></latexit><latexit sha1_base64="8j5SoKT+P60yTajezvzZMc+CmSU="></latexit><latexit sha1_base64="uPIqvWjVQopbnPOcrnAuIbxNAGI="></latexit><latexit sha1_base64="g5aoP6bJ6HdhgUXPkP27+3yoQ6I="></latexit><latexit sha1_base64="g5aoP6bJ6HdhgUXPkP27+3yoQ6I="></latexit><latexit sha1_base64="g5aoP6bJ6HdhgUXPkP27+3yoQ6I="></latexit><latexit sha1_base64="g5aoP6bJ6HdhgUXPkP27+3yoQ6I="></latexit><latexit sha1_base64="g5aoP6bJ6HdhgUXPkP27+3yoQ6I="></latexit><latexit sha1_base64="g5aoP6bJ6HdhgUXPkP27+3yoQ6I="></latexit>

2967⇤
<latexit sha1_base64="31dOjE1WkFjDrqnGvW7jANPYZXI="></latexit><latexit sha1_base64="31dOjE1WkFjDrqnGvW7jANPYZXI="></latexit><latexit sha1_base64="31dOjE1WkFjDrqnGvW7jANPYZXI="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="2pQm4XlS/qhVozTkULRBTGeVwoc="></latexit><latexit sha1_base64="2pQm4XlS/qhVozTkULRBTGeVwoc="></latexit><latexit sha1_base64="vUZlBh/yVNAQArcWDG0rtBHh+pw="></latexit><latexit sha1_base64="31dOjE1WkFjDrqnGvW7jANPYZXI="></latexit><latexit sha1_base64="31dOjE1WkFjDrqnGvW7jANPYZXI="></latexit><latexit sha1_base64="31dOjE1WkFjDrqnGvW7jANPYZXI="></latexit><latexit sha1_base64="31dOjE1WkFjDrqnGvW7jANPYZXI="></latexit><latexit sha1_base64="31dOjE1WkFjDrqnGvW7jANPYZXI="></latexit><latexit sha1_base64="31dOjE1WkFjDrqnGvW7jANPYZXI="></latexit>

⌅c

✓
1

2

�◆

<latexit sha1_base64="Y8pOr4S9wkm5M9rS4BVgDzTnhEc="></latexit><latexit sha1_base64="Y8pOr4S9wkm5M9rS4BVgDzTnhEc="></latexit><latexit sha1_base64="Y8pOr4S9wkm5M9rS4BVgDzTnhEc="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="p6psDQy8NgvXwlNbaTKfq7obyRw="></latexit><latexit sha1_base64="p6psDQy8NgvXwlNbaTKfq7obyRw="></latexit><latexit sha1_base64="wQamtUL/92B5VUfU1bsnq290HvY="></latexit><latexit sha1_base64="Y8pOr4S9wkm5M9rS4BVgDzTnhEc="></latexit><latexit sha1_base64="Y8pOr4S9wkm5M9rS4BVgDzTnhEc="></latexit><latexit sha1_base64="Y8pOr4S9wkm5M9rS4BVgDzTnhEc="></latexit><latexit sha1_base64="Y8pOr4S9wkm5M9rS4BVgDzTnhEc="></latexit><latexit sha1_base64="Y8pOr4S9wkm5M9rS4BVgDzTnhEc="></latexit><latexit sha1_base64="Y8pOr4S9wkm5M9rS4BVgDzTnhEc="></latexit>

2732
<latexit sha1_base64="0I7WjIQy0933uoegmZLcTG+63Wg="></latexit><latexit sha1_base64="0I7WjIQy0933uoegmZLcTG+63Wg="></latexit><latexit sha1_base64="0I7WjIQy0933uoegmZLcTG+63Wg="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="KW8shpUvEJfrp/WjqmDALsGHOis="></latexit><latexit sha1_base64="KW8shpUvEJfrp/WjqmDALsGHOis="></latexit><latexit sha1_base64="/kSjTTOKo5yFF8QMYfTqF5fByc0="></latexit><latexit sha1_base64="0I7WjIQy0933uoegmZLcTG+63Wg="></latexit><latexit sha1_base64="0I7WjIQy0933uoegmZLcTG+63Wg="></latexit><latexit sha1_base64="0I7WjIQy0933uoegmZLcTG+63Wg="></latexit><latexit sha1_base64="0I7WjIQy0933uoegmZLcTG+63Wg="></latexit><latexit sha1_base64="0I7WjIQy0933uoegmZLcTG+63Wg="></latexit><latexit sha1_base64="0I7WjIQy0933uoegmZLcTG+63Wg="></latexit>

3302
<latexit sha1_base64="cILF+4Wg0KXx7XoFlaQciZPl4og="></latexit><latexit sha1_base64="cILF+4Wg0KXx7XoFlaQciZPl4og="></latexit><latexit sha1_base64="cILF+4Wg0KXx7XoFlaQciZPl4og="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="aSEhe8tRbJI+Kaarc4eicSdDCD4="></latexit><latexit sha1_base64="aSEhe8tRbJI+Kaarc4eicSdDCD4="></latexit><latexit sha1_base64="GF59ECvrLktUICEVqHiu/0fVJlE="></latexit><latexit sha1_base64="cILF+4Wg0KXx7XoFlaQciZPl4og="></latexit><latexit sha1_base64="cILF+4Wg0KXx7XoFlaQciZPl4og="></latexit><latexit sha1_base64="cILF+4Wg0KXx7XoFlaQciZPl4og="></latexit><latexit sha1_base64="cILF+4Wg0KXx7XoFlaQciZPl4og="></latexit><latexit sha1_base64="cILF+4Wg0KXx7XoFlaQciZPl4og="></latexit><latexit sha1_base64="cILF+4Wg0KXx7XoFlaQciZPl4og="></latexit>

61.0% : 39.0%
<latexit sha1_base64="jhE2fiVoMJa4IvItQO5by6pIj8Y="></latexit><latexit sha1_base64="jhE2fiVoMJa4IvItQO5by6pIj8Y="></latexit><latexit sha1_base64="jhE2fiVoMJa4IvItQO5by6pIj8Y="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="c8lE2AhNHQhAfTNubpN6ku8qI2M="></latexit><latexit sha1_base64="c8lE2AhNHQhAfTNubpN6ku8qI2M="></latexit><latexit sha1_base64="oF6177G0LsgZ8ZeaPokEP1P1Wy0="></latexit><latexit sha1_base64="jhE2fiVoMJa4IvItQO5by6pIj8Y="></latexit><latexit sha1_base64="jhE2fiVoMJa4IvItQO5by6pIj8Y="></latexit><latexit sha1_base64="jhE2fiVoMJa4IvItQO5by6pIj8Y="></latexit><latexit sha1_base64="jhE2fiVoMJa4IvItQO5by6pIj8Y="></latexit><latexit sha1_base64="jhE2fiVoMJa4IvItQO5by6pIj8Y="></latexit><latexit sha1_base64="jhE2fiVoMJa4IvItQO5by6pIj8Y="></latexit>

39.0% : 61.0%
<latexit sha1_base64="u4FokVVyW3w8UnoaespWr0PoaUs="></latexit><latexit sha1_base64="u4FokVVyW3w8UnoaespWr0PoaUs="></latexit><latexit sha1_base64="u4FokVVyW3w8UnoaespWr0PoaUs="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="+Yw3weqDC85wQ5YA4N48kJJ0v84="></latexit><latexit sha1_base64="+Yw3weqDC85wQ5YA4N48kJJ0v84="></latexit><latexit sha1_base64="nFbUwASV3gaOu2R0B7Qcq6i5ueY="></latexit><latexit sha1_base64="u4FokVVyW3w8UnoaespWr0PoaUs="></latexit><latexit sha1_base64="u4FokVVyW3w8UnoaespWr0PoaUs="></latexit><latexit sha1_base64="u4FokVVyW3w8UnoaespWr0PoaUs="></latexit><latexit sha1_base64="u4FokVVyW3w8UnoaespWr0PoaUs="></latexit><latexit sha1_base64="u4FokVVyW3w8UnoaespWr0PoaUs="></latexit><latexit sha1_base64="u4FokVVyW3w8UnoaespWr0PoaUs="></latexit>

mass [MeV]
<latexit sha1_base64="UmBQuE2KvklorZOeM0sCHcSWP8w="></latexit><latexit sha1_base64="UmBQuE2KvklorZOeM0sCHcSWP8w="></latexit><latexit sha1_base64="UmBQuE2KvklorZOeM0sCHcSWP8w="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="QqGuy9j5E+X0UXAajBBqa/I2Q5s="></latexit><latexit sha1_base64="QqGuy9j5E+X0UXAajBBqa/I2Q5s="></latexit><latexit sha1_base64="FrUADVcu1VGTHvnd9GxclvKTz50="></latexit><latexit sha1_base64="UmBQuE2KvklorZOeM0sCHcSWP8w="></latexit><latexit sha1_base64="UmBQuE2KvklorZOeM0sCHcSWP8w="></latexit><latexit sha1_base64="UmBQuE2KvklorZOeM0sCHcSWP8w="></latexit><latexit sha1_base64="UmBQuE2KvklorZOeM0sCHcSWP8w="></latexit><latexit sha1_base64="UmBQuE2KvklorZOeM0sCHcSWP8w="></latexit><latexit sha1_base64="UmBQuE2KvklorZOeM0sCHcSWP8w="></latexit>

�
Ratio is Qqq : Qqqq̄q

�
<latexit sha1_base64="Zg6cX4ApGDsvtwOKO9lgBHBu0rw="></latexit><latexit sha1_base64="Zg6cX4ApGDsvtwOKO9lgBHBu0rw="></latexit><latexit sha1_base64="Zg6cX4ApGDsvtwOKO9lgBHBu0rw="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="5Y7ubARsw6HCR5wq/xxTZZmd9z4="></latexit><latexit sha1_base64="5Y7ubARsw6HCR5wq/xxTZZmd9z4="></latexit><latexit sha1_base64="9YyEAU6tG4pq5GSaJioVR7Vegpk="></latexit><latexit sha1_base64="Zg6cX4ApGDsvtwOKO9lgBHBu0rw="></latexit><latexit sha1_base64="Zg6cX4ApGDsvtwOKO9lgBHBu0rw="></latexit><latexit sha1_base64="Zg6cX4ApGDsvtwOKO9lgBHBu0rw="></latexit><latexit sha1_base64="Zg6cX4ApGDsvtwOKO9lgBHBu0rw="></latexit><latexit sha1_base64="Zg6cX4ApGDsvtwOKO9lgBHBu0rw="></latexit><latexit sha1_base64="Zg6cX4ApGDsvtwOKO9lgBHBu0rw="></latexit>

93.5% : 6.5%
<latexit sha1_base64="7eSHXk/sVwpLbzJNbxAZnuAetyk="></latexit><latexit sha1_base64="7eSHXk/sVwpLbzJNbxAZnuAetyk="></latexit><latexit sha1_base64="7eSHXk/sVwpLbzJNbxAZnuAetyk="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="JfsxYFe8OpHXJ60rAbWbgaAkHXc="></latexit><latexit sha1_base64="JfsxYFe8OpHXJ60rAbWbgaAkHXc="></latexit><latexit sha1_base64="yZACqjIdZZc343PdbrDTuFIuQ+Y="></latexit><latexit sha1_base64="7eSHXk/sVwpLbzJNbxAZnuAetyk="></latexit><latexit sha1_base64="7eSHXk/sVwpLbzJNbxAZnuAetyk="></latexit><latexit sha1_base64="7eSHXk/sVwpLbzJNbxAZnuAetyk="></latexit><latexit sha1_base64="7eSHXk/sVwpLbzJNbxAZnuAetyk="></latexit><latexit sha1_base64="7eSHXk/sVwpLbzJNbxAZnuAetyk="></latexit><latexit sha1_base64="7eSHXk/sVwpLbzJNbxAZnuAetyk="></latexit>

99.0% : 1.0%
<latexit sha1_base64="gcIih+W71DcaJA9cAH997D7egQI="></latexit><latexit sha1_base64="gcIih+W71DcaJA9cAH997D7egQI="></latexit><latexit sha1_base64="gcIih+W71DcaJA9cAH997D7egQI="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="S/OvJp/7FwgPA1KBM2R4rLEbRJM="></latexit><latexit sha1_base64="S/OvJp/7FwgPA1KBM2R4rLEbRJM="></latexit><latexit sha1_base64="HFgEbMxFZvttaLGBuGkif+rTrjM="></latexit><latexit sha1_base64="gcIih+W71DcaJA9cAH997D7egQI="></latexit><latexit sha1_base64="gcIih+W71DcaJA9cAH997D7egQI="></latexit><latexit sha1_base64="gcIih+W71DcaJA9cAH997D7egQI="></latexit><latexit sha1_base64="gcIih+W71DcaJA9cAH997D7egQI="></latexit><latexit sha1_base64="gcIih+W71DcaJA9cAH997D7egQI="></latexit><latexit sha1_base64="gcIih+W71DcaJA9cAH997D7egQI="></latexit>

86.7% : 13.3%
<latexit sha1_base64="REDjjj/nPJZER1/+FnV+CPsmc/I="></latexit><latexit sha1_base64="REDjjj/nPJZER1/+FnV+CPsmc/I="></latexit><latexit sha1_base64="REDjjj/nPJZER1/+FnV+CPsmc/I="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="n/YwiIcSiQmO+JOdhlB5ipn58/I="></latexit><latexit sha1_base64="n/YwiIcSiQmO+JOdhlB5ipn58/I="></latexit><latexit sha1_base64="+xfhZmLhJxtIQhyeOhax0mf6G8c="></latexit><latexit sha1_base64="REDjjj/nPJZER1/+FnV+CPsmc/I="></latexit><latexit sha1_base64="REDjjj/nPJZER1/+FnV+CPsmc/I="></latexit><latexit sha1_base64="REDjjj/nPJZER1/+FnV+CPsmc/I="></latexit><latexit sha1_base64="REDjjj/nPJZER1/+FnV+CPsmc/I="></latexit><latexit sha1_base64="REDjjj/nPJZER1/+FnV+CPsmc/I="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="n/YwiIcSiQmO+JOdhlB5ipn58/I="></latexit><latexit sha1_base64="n/YwiIcSiQmO+JOdhlB5ipn58/I="></latexit><latexit sha1_base64="+xfhZmLhJxtIQhyeOhax0mf6G8c="></latexit><latexit sha1_base64="REDjjj/nPJZER1/+FnV+CPsmc/I="></latexit><latexit sha1_base64="REDjjj/nPJZER1/+FnV+CPsmc/I="></latexit><latexit sha1_base64="REDjjj/nPJZER1/+FnV+CPsmc/I="></latexit><latexit sha1_base64="REDjjj/nPJZER1/+FnV+CPsmc/I="></latexit><latexit sha1_base64="REDjjj/nPJZER1/+FnV+CPsmc/I="></latexit><latexit sha1_base64="REDjjj/nPJZER1/+FnV+CPsmc/I="></latexit>

99.9% : 0.1%
<latexit sha1_base64="ZqdiiepwyR8QIRbFI06e0tHBKzc="></latexit><latexit sha1_base64="ZqdiiepwyR8QIRbFI06e0tHBKzc="></latexit><latexit sha1_base64="ZqdiiepwyR8QIRbFI06e0tHBKzc="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="T11Cgq7MNumttW3hdC8vItG2YZk="></latexit><latexit sha1_base64="T11Cgq7MNumttW3hdC8vItG2YZk="></latexit><latexit sha1_base64="6x8SEua//A+6OLMzrW+BIBDj9xc="></latexit><latexit sha1_base64="ZqdiiepwyR8QIRbFI06e0tHBKzc="></latexit><latexit sha1_base64="ZqdiiepwyR8QIRbFI06e0tHBKzc="></latexit><latexit sha1_base64="ZqdiiepwyR8QIRbFI06e0tHBKzc="></latexit><latexit sha1_base64="ZqdiiepwyR8QIRbFI06e0tHBKzc="></latexit><latexit sha1_base64="ZqdiiepwyR8QIRbFI06e0tHBKzc="></latexit><latexit sha1_base64="ZqdiiepwyR8QIRbFI06e0tHBKzc="></latexit>

0.1% : 99.9%
<latexit sha1_base64="ZKVUX62WiXiVwR2H2VDXkSULcHo="></latexit><latexit sha1_base64="ZKVUX62WiXiVwR2H2VDXkSULcHo="></latexit><latexit sha1_base64="ZKVUX62WiXiVwR2H2VDXkSULcHo="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="4C16eX4HW5RCufXu8KXuUm2Pw64="></latexit><latexit sha1_base64="4C16eX4HW5RCufXu8KXuUm2Pw64="></latexit><latexit sha1_base64="9SBDFhcNKUAlYhefJZFlaAutBGo="></latexit><latexit sha1_base64="ZKVUX62WiXiVwR2H2VDXkSULcHo="></latexit><latexit sha1_base64="ZKVUX62WiXiVwR2H2VDXkSULcHo="></latexit><latexit sha1_base64="ZKVUX62WiXiVwR2H2VDXkSULcHo="></latexit><latexit sha1_base64="ZKVUX62WiXiVwR2H2VDXkSULcHo="></latexit><latexit sha1_base64="ZKVUX62WiXiVwR2H2VDXkSULcHo="></latexit><latexit sha1_base64="ZKVUX62WiXiVwR2H2VDXkSULcHo="></latexit>

13.3% : 86.7%
<latexit sha1_base64="+siVnJLybxzeYm8DVLVKWEhXRoM="></latexit><latexit sha1_base64="+siVnJLybxzeYm8DVLVKWEhXRoM="></latexit><latexit sha1_base64="+siVnJLybxzeYm8DVLVKWEhXRoM="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="idza/9tQOMUfVLC28Q0nRPkLXS0="></latexit><latexit sha1_base64="idza/9tQOMUfVLC28Q0nRPkLXS0="></latexit><latexit sha1_base64="WTs5xgSPncjp9fSKPsJbIp8uC2A="></latexit><latexit sha1_base64="+siVnJLybxzeYm8DVLVKWEhXRoM="></latexit><latexit sha1_base64="+siVnJLybxzeYm8DVLVKWEhXRoM="></latexit><latexit sha1_base64="+siVnJLybxzeYm8DVLVKWEhXRoM="></latexit><latexit sha1_base64="+siVnJLybxzeYm8DVLVKWEhXRoM="></latexit><latexit sha1_base64="+siVnJLybxzeYm8DVLVKWEhXRoM="></latexit><latexit sha1_base64="+siVnJLybxzeYm8DVLVKWEhXRoM="></latexit>

6.5% : 93.5%
<latexit sha1_base64="N+IECn83CuapGrmiGQSdGs8bgdg="></latexit><latexit sha1_base64="N+IECn83CuapGrmiGQSdGs8bgdg="></latexit><latexit sha1_base64="N+IECn83CuapGrmiGQSdGs8bgdg="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="RIxXPkXPlTAqdojVGHXWCIi9fhg="></latexit><latexit sha1_base64="RIxXPkXPlTAqdojVGHXWCIi9fhg="></latexit><latexit sha1_base64="83fEG440ktyYjw6Tf7Z0r8X6Exg="></latexit><latexit sha1_base64="N+IECn83CuapGrmiGQSdGs8bgdg="></latexit><latexit sha1_base64="N+IECn83CuapGrmiGQSdGs8bgdg="></latexit><latexit sha1_base64="N+IECn83CuapGrmiGQSdGs8bgdg="></latexit><latexit sha1_base64="N+IECn83CuapGrmiGQSdGs8bgdg="></latexit><latexit sha1_base64="N+IECn83CuapGrmiGQSdGs8bgdg="></latexit><latexit sha1_base64="N+IECn83CuapGrmiGQSdGs8bgdg="></latexit>

1.0% : 99.0%
<latexit sha1_base64="fHUulVyCswacjh+Ynct/SEMPzUs="></latexit><latexit sha1_base64="fHUulVyCswacjh+Ynct/SEMPzUs="></latexit><latexit sha1_base64="fHUulVyCswacjh+Ynct/SEMPzUs="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="6KXvh8rXDTKLM7rUn2YknO8c8hw="></latexit><latexit sha1_base64="6KXvh8rXDTKLM7rUn2YknO8c8hw="></latexit><latexit sha1_base64="TpvmVJ3i+7zTc+PVJMTG75gRA4A="></latexit><latexit sha1_base64="fHUulVyCswacjh+Ynct/SEMPzUs="></latexit><latexit sha1_base64="fHUulVyCswacjh+Ynct/SEMPzUs="></latexit><latexit sha1_base64="fHUulVyCswacjh+Ynct/SEMPzUs="></latexit><latexit sha1_base64="fHUulVyCswacjh+Ynct/SEMPzUs="></latexit><latexit sha1_base64="fHUulVyCswacjh+Ynct/SEMPzUs="></latexit><latexit sha1_base64="fHUulVyCswacjh+Ynct/SEMPzUs="></latexit>

� The resultant mass spectrum 
is displayed 

Excited                is mostly
while                 is mostly

⇤c(2765)
<latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit><latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit><latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="cxNVVTyKb9JietZn707VvBa+ndY="></latexit><latexit sha1_base64="cxNVVTyKb9JietZn707VvBa+ndY="></latexit><latexit sha1_base64="18PZ0E9YONY39s9Mm2LbJzzDHMY="></latexit><latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit><latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit><latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit><latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit><latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit><latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit>

⇤c(2286)
<latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit><latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit><latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="5NXFOdrAK/CIsVqqh5UYjTwA1g4="></latexit><latexit sha1_base64="5NXFOdrAK/CIsVqqh5UYjTwA1g4="></latexit><latexit sha1_base64="qXiz2jOl4Zv5QnSCddCqNuQzr6w="></latexit><latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit><latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit><latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit><latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit><latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit><latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit>

Qqq
<latexit sha1_base64="Myb7S6qzxJwmK15MsXIBzABDIsw="></latexit><latexit sha1_base64="Myb7S6qzxJwmK15MsXIBzABDIsw="></latexit><latexit sha1_base64="Myb7S6qzxJwmK15MsXIBzABDIsw="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="0b9WgpBPOkmHiH1M5gaRqydmrA0="></latexit><latexit sha1_base64="0b9WgpBPOkmHiH1M5gaRqydmrA0="></latexit><latexit sha1_base64="P+bQ35wkFGn44MoTxTMf34BsRrQ="></latexit><latexit sha1_base64="Myb7S6qzxJwmK15MsXIBzABDIsw="></latexit><latexit sha1_base64="Myb7S6qzxJwmK15MsXIBzABDIsw="></latexit><latexit sha1_base64="Myb7S6qzxJwmK15MsXIBzABDIsw="></latexit><latexit sha1_base64="Myb7S6qzxJwmK15MsXIBzABDIsw="></latexit><latexit sha1_base64="Myb7S6qzxJwmK15MsXIBzABDIsw="></latexit><latexit sha1_base64="Myb7S6qzxJwmK15MsXIBzABDIsw="></latexit>

Qqqq̄q
<latexit sha1_base64="S0z+XGusQJv/rrTYSjkTfJH1pws="></latexit><latexit sha1_base64="S0z+XGusQJv/rrTYSjkTfJH1pws="></latexit><latexit sha1_base64="S0z+XGusQJv/rrTYSjkTfJH1pws="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="agBGLA0K+LdzR+4XhUws1G8w73c="></latexit><latexit sha1_base64="agBGLA0K+LdzR+4XhUws1G8w73c="></latexit><latexit sha1_base64="Kno+nrExVClv6KWcpTiywnIImu8="></latexit><latexit sha1_base64="S0z+XGusQJv/rrTYSjkTfJH1pws="></latexit><latexit sha1_base64="S0z+XGusQJv/rrTYSjkTfJH1pws="></latexit><latexit sha1_base64="S0z+XGusQJv/rrTYSjkTfJH1pws="></latexit><latexit sha1_base64="S0z+XGusQJv/rrTYSjkTfJH1pws="></latexit><latexit sha1_base64="S0z+XGusQJv/rrTYSjkTfJH1pws="></latexit><latexit sha1_base64="S0z+XGusQJv/rrTYSjkTfJH1pws="></latexit>
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・General relations

3. Analysis and Result

Mass differences are related to one
pion, eta, kaon emission decay

⇤c

✓
1

2

+◆

<latexit sha1_base64="Z/tQZp/THF/7jh28+822kFg84c4="></latexit><latexit sha1_base64="Z/tQZp/THF/7jh28+822kFg84c4="></latexit><latexit sha1_base64="Z/tQZp/THF/7jh28+822kFg84c4="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="4k9/drHYbXv9HopQUPNxhpGa+co="></latexit><latexit sha1_base64="4k9/drHYbXv9HopQUPNxhpGa+co="></latexit><latexit sha1_base64="8oXawAMsxevaSS+9TD9IoK9dVEI="></latexit><latexit sha1_base64="Z/tQZp/THF/7jh28+822kFg84c4="></latexit><latexit sha1_base64="Z/tQZp/THF/7jh28+822kFg84c4="></latexit><latexit sha1_base64="Z/tQZp/THF/7jh28+822kFg84c4="></latexit><latexit sha1_base64="Z/tQZp/THF/7jh28+822kFg84c4="></latexit><latexit sha1_base64="Z/tQZp/THF/7jh28+822kFg84c4="></latexit><latexit sha1_base64="Z/tQZp/THF/7jh28+822kFg84c4="></latexit>

⇤c

✓
1

2

�◆

<latexit sha1_base64="aKIbtm7ROSKwam8NrYMEMozTicg="></latexit><latexit sha1_base64="aKIbtm7ROSKwam8NrYMEMozTicg="></latexit><latexit sha1_base64="aKIbtm7ROSKwam8NrYMEMozTicg="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="ZEOZbrQwNt39FIM8O8NAfzBFEBk="></latexit><latexit sha1_base64="ZEOZbrQwNt39FIM8O8NAfzBFEBk="></latexit><latexit sha1_base64="0L/n6A9aHpd0F6JihTnen79gD18="></latexit><latexit sha1_base64="aKIbtm7ROSKwam8NrYMEMozTicg="></latexit><latexit sha1_base64="aKIbtm7ROSKwam8NrYMEMozTicg="></latexit><latexit sha1_base64="aKIbtm7ROSKwam8NrYMEMozTicg="></latexit><latexit sha1_base64="aKIbtm7ROSKwam8NrYMEMozTicg="></latexit><latexit sha1_base64="aKIbtm7ROSKwam8NrYMEMozTicg="></latexit><latexit sha1_base64="aKIbtm7ROSKwam8NrYMEMozTicg="></latexit>

2286⇤
<latexit sha1_base64="U8xD0jj9r5X+wdzL/ztj0Gwd0No="></latexit><latexit sha1_base64="U8xD0jj9r5X+wdzL/ztj0Gwd0No="></latexit><latexit sha1_base64="U8xD0jj9r5X+wdzL/ztj0Gwd0No="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="wRqSNHte6LC2TjMXZooiHBRXJTg="></latexit><latexit sha1_base64="wRqSNHte6LC2TjMXZooiHBRXJTg="></latexit><latexit sha1_base64="1+Uxq5mod3oxhaDNNHtcY3I04lI="></latexit><latexit sha1_base64="U8xD0jj9r5X+wdzL/ztj0Gwd0No="></latexit><latexit sha1_base64="U8xD0jj9r5X+wdzL/ztj0Gwd0No="></latexit><latexit sha1_base64="U8xD0jj9r5X+wdzL/ztj0Gwd0No="></latexit><latexit sha1_base64="U8xD0jj9r5X+wdzL/ztj0Gwd0No="></latexit><latexit sha1_base64="U8xD0jj9r5X+wdzL/ztj0Gwd0No="></latexit><latexit sha1_base64="U8xD0jj9r5X+wdzL/ztj0Gwd0No="></latexit>

2765⇤
<latexit sha1_base64="8c/UYEG5D1txVDwM3Crm8Lm8NBI="></latexit><latexit sha1_base64="8c/UYEG5D1txVDwM3Crm8Lm8NBI="></latexit><latexit sha1_base64="8c/UYEG5D1txVDwM3Crm8Lm8NBI="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="01pMjYTGzuCwAgRIt/bmMSXe2cY="></latexit><latexit sha1_base64="01pMjYTGzuCwAgRIt/bmMSXe2cY="></latexit><latexit sha1_base64="5Lm0IBbkrJQfeU2jC/56sDTUJao="></latexit><latexit sha1_base64="8c/UYEG5D1txVDwM3Crm8Lm8NBI="></latexit><latexit sha1_base64="8c/UYEG5D1txVDwM3Crm8Lm8NBI="></latexit><latexit sha1_base64="8c/UYEG5D1txVDwM3Crm8Lm8NBI="></latexit><latexit sha1_base64="8c/UYEG5D1txVDwM3Crm8Lm8NBI="></latexit><latexit sha1_base64="8c/UYEG5D1txVDwM3Crm8Lm8NBI="></latexit><latexit sha1_base64="8c/UYEG5D1txVDwM3Crm8Lm8NBI="></latexit>

84.5% : 15.5%
<latexit sha1_base64="lgoVqSVioR1UhRXM1N+vROw5Nx0="></latexit><latexit sha1_base64="lgoVqSVioR1UhRXM1N+vROw5Nx0="></latexit><latexit sha1_base64="lgoVqSVioR1UhRXM1N+vROw5Nx0="></latexit><latexit sha1_base64="lgoVqSVioR1UhRXM1N+vROw5Nx0="></latexit>

15.5% : 84.5%
<latexit sha1_base64="Q+0zQCXahnPoC63dlYDTagSFNzk="></latexit><latexit sha1_base64="Q+0zQCXahnPoC63dlYDTagSFNzk="></latexit><latexit sha1_base64="Q+0zQCXahnPoC63dlYDTagSFNzk="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="F9wf2QZux6DX5HMbVystt3kTZ9A="></latexit><latexit sha1_base64="F9wf2QZux6DX5HMbVystt3kTZ9A="></latexit><latexit sha1_base64="oagPx6a8u3UF5ICt3bGUNDfgYPQ="></latexit><latexit sha1_base64="Q+0zQCXahnPoC63dlYDTagSFNzk="></latexit><latexit sha1_base64="Q+0zQCXahnPoC63dlYDTagSFNzk="></latexit><latexit sha1_base64="Q+0zQCXahnPoC63dlYDTagSFNzk="></latexit><latexit sha1_base64="Q+0zQCXahnPoC63dlYDTagSFNzk="></latexit><latexit sha1_base64="Q+0zQCXahnPoC63dlYDTagSFNzk="></latexit><latexit sha1_base64="Q+0zQCXahnPoC63dlYDTagSFNzk="></latexit>

2890⇤
<latexit sha1_base64="JzbCRs3ZR7Aowq09JgzR0G2nK9A="></latexit><latexit sha1_base64="JzbCRs3ZR7Aowq09JgzR0G2nK9A="></latexit><latexit sha1_base64="JzbCRs3ZR7Aowq09JgzR0G2nK9A="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="O3ZHW7EJ646p8EwZOSc+Lxi/Ywk="></latexit><latexit sha1_base64="O3ZHW7EJ646p8EwZOSc+Lxi/Ywk="></latexit><latexit sha1_base64="mLMMnsArhO41EOHs7MFscxexoCU="></latexit><latexit sha1_base64="JzbCRs3ZR7Aowq09JgzR0G2nK9A="></latexit><latexit sha1_base64="JzbCRs3ZR7Aowq09JgzR0G2nK9A="></latexit><latexit sha1_base64="JzbCRs3ZR7Aowq09JgzR0G2nK9A="></latexit><latexit sha1_base64="JzbCRs3ZR7Aowq09JgzR0G2nK9A="></latexit><latexit sha1_base64="JzbCRs3ZR7Aowq09JgzR0G2nK9A="></latexit><latexit sha1_base64="JzbCRs3ZR7Aowq09JgzR0G2nK9A="></latexit>

3529
<latexit sha1_base64="FWZKTx1m1jJJEj15I8kMAUzFEA0="></latexit><latexit sha1_base64="FWZKTx1m1jJJEj15I8kMAUzFEA0="></latexit><latexit sha1_base64="FWZKTx1m1jJJEj15I8kMAUzFEA0="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="ZI0919JtV8EcGxEKiyu1rTcovLE="></latexit><latexit sha1_base64="ZI0919JtV8EcGxEKiyu1rTcovLE="></latexit><latexit sha1_base64="l2mvMlbR2ZeBPVQx+WusAvzeFMs="></latexit><latexit sha1_base64="FWZKTx1m1jJJEj15I8kMAUzFEA0="></latexit><latexit sha1_base64="FWZKTx1m1jJJEj15I8kMAUzFEA0="></latexit><latexit sha1_base64="FWZKTx1m1jJJEj15I8kMAUzFEA0="></latexit><latexit sha1_base64="FWZKTx1m1jJJEj15I8kMAUzFEA0="></latexit><latexit sha1_base64="FWZKTx1m1jJJEj15I8kMAUzFEA0="></latexit><latexit sha1_base64="FWZKTx1m1jJJEj15I8kMAUzFEA0="></latexit>

53.6% : 46.4%
<latexit sha1_base64="NQYKDqYMnAvOU53Xyw7bGs9fnC4="></latexit><latexit sha1_base64="NQYKDqYMnAvOU53Xyw7bGs9fnC4="></latexit><latexit sha1_base64="NQYKDqYMnAvOU53Xyw7bGs9fnC4="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="D3IfZWY2Fh0/ZTa316Bouf0mtn4="></latexit><latexit sha1_base64="D3IfZWY2Fh0/ZTa316Bouf0mtn4="></latexit><latexit sha1_base64="x+w0yXHoZ94AaWh6HG5s7x/+068="></latexit><latexit sha1_base64="NQYKDqYMnAvOU53Xyw7bGs9fnC4="></latexit><latexit sha1_base64="NQYKDqYMnAvOU53Xyw7bGs9fnC4="></latexit><latexit sha1_base64="NQYKDqYMnAvOU53Xyw7bGs9fnC4="></latexit><latexit sha1_base64="NQYKDqYMnAvOU53Xyw7bGs9fnC4="></latexit><latexit sha1_base64="NQYKDqYMnAvOU53Xyw7bGs9fnC4="></latexit><latexit sha1_base64="NQYKDqYMnAvOU53Xyw7bGs9fnC4="></latexit>

46.4% : 53.6%
<latexit sha1_base64="sr1ObFgk3a5fkMfxNTvfAuKSTcU="></latexit><latexit sha1_base64="sr1ObFgk3a5fkMfxNTvfAuKSTcU="></latexit><latexit sha1_base64="sr1ObFgk3a5fkMfxNTvfAuKSTcU="></latexit><latexit sha1_base64="sr1ObFgk3a5fkMfxNTvfAuKSTcU="></latexit>

75.2% : 24.8%
<latexit sha1_base64="J1nmbB38nBTWjVNhQm2/pmBYiP8="></latexit><latexit sha1_base64="J1nmbB38nBTWjVNhQm2/pmBYiP8="></latexit><latexit sha1_base64="J1nmbB38nBTWjVNhQm2/pmBYiP8="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="mtviuZgZ5socSygltCocdGQG27Q="></latexit><latexit sha1_base64="mtviuZgZ5socSygltCocdGQG27Q="></latexit><latexit sha1_base64="CvbOiuNNFyuo6hG295O0m1uxn5U="></latexit><latexit sha1_base64="J1nmbB38nBTWjVNhQm2/pmBYiP8="></latexit><latexit sha1_base64="J1nmbB38nBTWjVNhQm2/pmBYiP8="></latexit><latexit sha1_base64="J1nmbB38nBTWjVNhQm2/pmBYiP8="></latexit><latexit sha1_base64="J1nmbB38nBTWjVNhQm2/pmBYiP8="></latexit><latexit sha1_base64="J1nmbB38nBTWjVNhQm2/pmBYiP8="></latexit><latexit sha1_base64="J1nmbB38nBTWjVNhQm2/pmBYiP8="></latexit>

24.8% : 75.2%
<latexit sha1_base64="C78Wr21IYe/1ECrybgZ9EaOPtE0="></latexit><latexit sha1_base64="C78Wr21IYe/1ECrybgZ9EaOPtE0="></latexit><latexit sha1_base64="C78Wr21IYe/1ECrybgZ9EaOPtE0="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="RhE4u/XIPZ2VqpODJ28aFQQiafc="></latexit><latexit sha1_base64="RhE4u/XIPZ2VqpODJ28aFQQiafc="></latexit><latexit sha1_base64="uyFp1h5N6FxWdyLJ9qTXG0xcLRw="></latexit><latexit sha1_base64="C78Wr21IYe/1ECrybgZ9EaOPtE0="></latexit><latexit sha1_base64="C78Wr21IYe/1ECrybgZ9EaOPtE0="></latexit><latexit sha1_base64="C78Wr21IYe/1ECrybgZ9EaOPtE0="></latexit><latexit sha1_base64="C78Wr21IYe/1ECrybgZ9EaOPtE0="></latexit><latexit sha1_base64="C78Wr21IYe/1ECrybgZ9EaOPtE0="></latexit><latexit sha1_base64="C78Wr21IYe/1ECrybgZ9EaOPtE0="></latexit>

⌅c

✓
1

2

+◆

<latexit sha1_base64="RQcn5j6L4fblbhCM18ER4sNqIT0="></latexit><latexit sha1_base64="RQcn5j6L4fblbhCM18ER4sNqIT0="></latexit><latexit sha1_base64="RQcn5j6L4fblbhCM18ER4sNqIT0="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="lrhHFOS9pTZ4M1a05gNvtQ1K89E="></latexit><latexit sha1_base64="lrhHFOS9pTZ4M1a05gNvtQ1K89E="></latexit><latexit sha1_base64="a0M8bh8alb/1ffcOgvi9Ow7cIgY="></latexit><latexit sha1_base64="RQcn5j6L4fblbhCM18ER4sNqIT0="></latexit><latexit sha1_base64="RQcn5j6L4fblbhCM18ER4sNqIT0="></latexit><latexit sha1_base64="RQcn5j6L4fblbhCM18ER4sNqIT0="></latexit><latexit sha1_base64="RQcn5j6L4fblbhCM18ER4sNqIT0="></latexit><latexit sha1_base64="RQcn5j6L4fblbhCM18ER4sNqIT0="></latexit><latexit sha1_base64="RQcn5j6L4fblbhCM18ER4sNqIT0="></latexit>

2470⇤
<latexit sha1_base64="g5aoP6bJ6HdhgUXPkP27+3yoQ6I="></latexit><latexit sha1_base64="g5aoP6bJ6HdhgUXPkP27+3yoQ6I="></latexit><latexit sha1_base64="g5aoP6bJ6HdhgUXPkP27+3yoQ6I="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="8j5SoKT+P60yTajezvzZMc+CmSU="></latexit><latexit sha1_base64="8j5SoKT+P60yTajezvzZMc+CmSU="></latexit><latexit sha1_base64="uPIqvWjVQopbnPOcrnAuIbxNAGI="></latexit><latexit sha1_base64="g5aoP6bJ6HdhgUXPkP27+3yoQ6I="></latexit><latexit sha1_base64="g5aoP6bJ6HdhgUXPkP27+3yoQ6I="></latexit><latexit sha1_base64="g5aoP6bJ6HdhgUXPkP27+3yoQ6I="></latexit><latexit sha1_base64="g5aoP6bJ6HdhgUXPkP27+3yoQ6I="></latexit><latexit sha1_base64="g5aoP6bJ6HdhgUXPkP27+3yoQ6I="></latexit><latexit sha1_base64="g5aoP6bJ6HdhgUXPkP27+3yoQ6I="></latexit>

2967⇤
<latexit sha1_base64="31dOjE1WkFjDrqnGvW7jANPYZXI="></latexit><latexit sha1_base64="31dOjE1WkFjDrqnGvW7jANPYZXI="></latexit><latexit sha1_base64="31dOjE1WkFjDrqnGvW7jANPYZXI="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="2pQm4XlS/qhVozTkULRBTGeVwoc="></latexit><latexit sha1_base64="2pQm4XlS/qhVozTkULRBTGeVwoc="></latexit><latexit sha1_base64="vUZlBh/yVNAQArcWDG0rtBHh+pw="></latexit><latexit sha1_base64="31dOjE1WkFjDrqnGvW7jANPYZXI="></latexit><latexit sha1_base64="31dOjE1WkFjDrqnGvW7jANPYZXI="></latexit><latexit sha1_base64="31dOjE1WkFjDrqnGvW7jANPYZXI="></latexit><latexit sha1_base64="31dOjE1WkFjDrqnGvW7jANPYZXI="></latexit><latexit sha1_base64="31dOjE1WkFjDrqnGvW7jANPYZXI="></latexit><latexit sha1_base64="31dOjE1WkFjDrqnGvW7jANPYZXI="></latexit>

⌅c

✓
1

2

�◆

<latexit sha1_base64="Y8pOr4S9wkm5M9rS4BVgDzTnhEc="></latexit><latexit sha1_base64="Y8pOr4S9wkm5M9rS4BVgDzTnhEc="></latexit><latexit sha1_base64="Y8pOr4S9wkm5M9rS4BVgDzTnhEc="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="p6psDQy8NgvXwlNbaTKfq7obyRw="></latexit><latexit sha1_base64="p6psDQy8NgvXwlNbaTKfq7obyRw="></latexit><latexit sha1_base64="wQamtUL/92B5VUfU1bsnq290HvY="></latexit><latexit sha1_base64="Y8pOr4S9wkm5M9rS4BVgDzTnhEc="></latexit><latexit sha1_base64="Y8pOr4S9wkm5M9rS4BVgDzTnhEc="></latexit><latexit sha1_base64="Y8pOr4S9wkm5M9rS4BVgDzTnhEc="></latexit><latexit sha1_base64="Y8pOr4S9wkm5M9rS4BVgDzTnhEc="></latexit><latexit sha1_base64="Y8pOr4S9wkm5M9rS4BVgDzTnhEc="></latexit><latexit sha1_base64="Y8pOr4S9wkm5M9rS4BVgDzTnhEc="></latexit>

2732
<latexit sha1_base64="0I7WjIQy0933uoegmZLcTG+63Wg="></latexit><latexit sha1_base64="0I7WjIQy0933uoegmZLcTG+63Wg="></latexit><latexit sha1_base64="0I7WjIQy0933uoegmZLcTG+63Wg="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="KW8shpUvEJfrp/WjqmDALsGHOis="></latexit><latexit sha1_base64="KW8shpUvEJfrp/WjqmDALsGHOis="></latexit><latexit sha1_base64="/kSjTTOKo5yFF8QMYfTqF5fByc0="></latexit><latexit sha1_base64="0I7WjIQy0933uoegmZLcTG+63Wg="></latexit><latexit sha1_base64="0I7WjIQy0933uoegmZLcTG+63Wg="></latexit><latexit sha1_base64="0I7WjIQy0933uoegmZLcTG+63Wg="></latexit><latexit sha1_base64="0I7WjIQy0933uoegmZLcTG+63Wg="></latexit><latexit sha1_base64="0I7WjIQy0933uoegmZLcTG+63Wg="></latexit><latexit sha1_base64="0I7WjIQy0933uoegmZLcTG+63Wg="></latexit>

3302
<latexit sha1_base64="cILF+4Wg0KXx7XoFlaQciZPl4og="></latexit><latexit sha1_base64="cILF+4Wg0KXx7XoFlaQciZPl4og="></latexit><latexit sha1_base64="cILF+4Wg0KXx7XoFlaQciZPl4og="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="aSEhe8tRbJI+Kaarc4eicSdDCD4="></latexit><latexit sha1_base64="aSEhe8tRbJI+Kaarc4eicSdDCD4="></latexit><latexit sha1_base64="GF59ECvrLktUICEVqHiu/0fVJlE="></latexit><latexit sha1_base64="cILF+4Wg0KXx7XoFlaQciZPl4og="></latexit><latexit sha1_base64="cILF+4Wg0KXx7XoFlaQciZPl4og="></latexit><latexit sha1_base64="cILF+4Wg0KXx7XoFlaQciZPl4og="></latexit><latexit sha1_base64="cILF+4Wg0KXx7XoFlaQciZPl4og="></latexit><latexit sha1_base64="cILF+4Wg0KXx7XoFlaQciZPl4og="></latexit><latexit sha1_base64="cILF+4Wg0KXx7XoFlaQciZPl4og="></latexit>

61.0% : 39.0%
<latexit sha1_base64="jhE2fiVoMJa4IvItQO5by6pIj8Y="></latexit><latexit sha1_base64="jhE2fiVoMJa4IvItQO5by6pIj8Y="></latexit><latexit sha1_base64="jhE2fiVoMJa4IvItQO5by6pIj8Y="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="c8lE2AhNHQhAfTNubpN6ku8qI2M="></latexit><latexit sha1_base64="c8lE2AhNHQhAfTNubpN6ku8qI2M="></latexit><latexit sha1_base64="oF6177G0LsgZ8ZeaPokEP1P1Wy0="></latexit><latexit sha1_base64="jhE2fiVoMJa4IvItQO5by6pIj8Y="></latexit><latexit sha1_base64="jhE2fiVoMJa4IvItQO5by6pIj8Y="></latexit><latexit sha1_base64="jhE2fiVoMJa4IvItQO5by6pIj8Y="></latexit><latexit sha1_base64="jhE2fiVoMJa4IvItQO5by6pIj8Y="></latexit><latexit sha1_base64="jhE2fiVoMJa4IvItQO5by6pIj8Y="></latexit><latexit sha1_base64="jhE2fiVoMJa4IvItQO5by6pIj8Y="></latexit>

39.0% : 61.0%
<latexit sha1_base64="u4FokVVyW3w8UnoaespWr0PoaUs="></latexit><latexit sha1_base64="u4FokVVyW3w8UnoaespWr0PoaUs="></latexit><latexit sha1_base64="u4FokVVyW3w8UnoaespWr0PoaUs="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="+Yw3weqDC85wQ5YA4N48kJJ0v84="></latexit><latexit sha1_base64="+Yw3weqDC85wQ5YA4N48kJJ0v84="></latexit><latexit sha1_base64="nFbUwASV3gaOu2R0B7Qcq6i5ueY="></latexit><latexit sha1_base64="u4FokVVyW3w8UnoaespWr0PoaUs="></latexit><latexit sha1_base64="u4FokVVyW3w8UnoaespWr0PoaUs="></latexit><latexit sha1_base64="u4FokVVyW3w8UnoaespWr0PoaUs="></latexit><latexit sha1_base64="u4FokVVyW3w8UnoaespWr0PoaUs="></latexit><latexit sha1_base64="u4FokVVyW3w8UnoaespWr0PoaUs="></latexit><latexit sha1_base64="u4FokVVyW3w8UnoaespWr0PoaUs="></latexit>

mass [MeV]
<latexit sha1_base64="UmBQuE2KvklorZOeM0sCHcSWP8w="></latexit><latexit sha1_base64="UmBQuE2KvklorZOeM0sCHcSWP8w="></latexit><latexit sha1_base64="UmBQuE2KvklorZOeM0sCHcSWP8w="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="QqGuy9j5E+X0UXAajBBqa/I2Q5s="></latexit><latexit sha1_base64="QqGuy9j5E+X0UXAajBBqa/I2Q5s="></latexit><latexit sha1_base64="FrUADVcu1VGTHvnd9GxclvKTz50="></latexit><latexit sha1_base64="UmBQuE2KvklorZOeM0sCHcSWP8w="></latexit><latexit sha1_base64="UmBQuE2KvklorZOeM0sCHcSWP8w="></latexit><latexit sha1_base64="UmBQuE2KvklorZOeM0sCHcSWP8w="></latexit><latexit sha1_base64="UmBQuE2KvklorZOeM0sCHcSWP8w="></latexit><latexit sha1_base64="UmBQuE2KvklorZOeM0sCHcSWP8w="></latexit><latexit sha1_base64="UmBQuE2KvklorZOeM0sCHcSWP8w="></latexit>

�
Ratio is Qqq : Qqqq̄q

�
<latexit sha1_base64="Zg6cX4ApGDsvtwOKO9lgBHBu0rw="></latexit><latexit sha1_base64="Zg6cX4ApGDsvtwOKO9lgBHBu0rw="></latexit><latexit sha1_base64="Zg6cX4ApGDsvtwOKO9lgBHBu0rw="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="5Y7ubARsw6HCR5wq/xxTZZmd9z4="></latexit><latexit sha1_base64="5Y7ubARsw6HCR5wq/xxTZZmd9z4="></latexit><latexit sha1_base64="9YyEAU6tG4pq5GSaJioVR7Vegpk="></latexit><latexit sha1_base64="Zg6cX4ApGDsvtwOKO9lgBHBu0rw="></latexit><latexit sha1_base64="Zg6cX4ApGDsvtwOKO9lgBHBu0rw="></latexit><latexit sha1_base64="Zg6cX4ApGDsvtwOKO9lgBHBu0rw="></latexit><latexit sha1_base64="Zg6cX4ApGDsvtwOKO9lgBHBu0rw="></latexit><latexit sha1_base64="Zg6cX4ApGDsvtwOKO9lgBHBu0rw="></latexit><latexit sha1_base64="Zg6cX4ApGDsvtwOKO9lgBHBu0rw="></latexit>

93.5% : 6.5%
<latexit sha1_base64="7eSHXk/sVwpLbzJNbxAZnuAetyk="></latexit><latexit sha1_base64="7eSHXk/sVwpLbzJNbxAZnuAetyk="></latexit><latexit sha1_base64="7eSHXk/sVwpLbzJNbxAZnuAetyk="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="JfsxYFe8OpHXJ60rAbWbgaAkHXc="></latexit><latexit sha1_base64="JfsxYFe8OpHXJ60rAbWbgaAkHXc="></latexit><latexit sha1_base64="yZACqjIdZZc343PdbrDTuFIuQ+Y="></latexit><latexit sha1_base64="7eSHXk/sVwpLbzJNbxAZnuAetyk="></latexit><latexit sha1_base64="7eSHXk/sVwpLbzJNbxAZnuAetyk="></latexit><latexit sha1_base64="7eSHXk/sVwpLbzJNbxAZnuAetyk="></latexit><latexit sha1_base64="7eSHXk/sVwpLbzJNbxAZnuAetyk="></latexit><latexit sha1_base64="7eSHXk/sVwpLbzJNbxAZnuAetyk="></latexit><latexit sha1_base64="7eSHXk/sVwpLbzJNbxAZnuAetyk="></latexit>

99.0% : 1.0%
<latexit sha1_base64="gcIih+W71DcaJA9cAH997D7egQI="></latexit><latexit sha1_base64="gcIih+W71DcaJA9cAH997D7egQI="></latexit><latexit sha1_base64="gcIih+W71DcaJA9cAH997D7egQI="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="S/OvJp/7FwgPA1KBM2R4rLEbRJM="></latexit><latexit sha1_base64="S/OvJp/7FwgPA1KBM2R4rLEbRJM="></latexit><latexit sha1_base64="HFgEbMxFZvttaLGBuGkif+rTrjM="></latexit><latexit sha1_base64="gcIih+W71DcaJA9cAH997D7egQI="></latexit><latexit sha1_base64="gcIih+W71DcaJA9cAH997D7egQI="></latexit><latexit sha1_base64="gcIih+W71DcaJA9cAH997D7egQI="></latexit><latexit sha1_base64="gcIih+W71DcaJA9cAH997D7egQI="></latexit><latexit sha1_base64="gcIih+W71DcaJA9cAH997D7egQI="></latexit><latexit sha1_base64="gcIih+W71DcaJA9cAH997D7egQI="></latexit>

86.7% : 13.3%
<latexit sha1_base64="REDjjj/nPJZER1/+FnV+CPsmc/I="></latexit><latexit sha1_base64="REDjjj/nPJZER1/+FnV+CPsmc/I="></latexit><latexit sha1_base64="REDjjj/nPJZER1/+FnV+CPsmc/I="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="n/YwiIcSiQmO+JOdhlB5ipn58/I="></latexit><latexit sha1_base64="n/YwiIcSiQmO+JOdhlB5ipn58/I="></latexit><latexit sha1_base64="+xfhZmLhJxtIQhyeOhax0mf6G8c="></latexit><latexit sha1_base64="REDjjj/nPJZER1/+FnV+CPsmc/I="></latexit><latexit sha1_base64="REDjjj/nPJZER1/+FnV+CPsmc/I="></latexit><latexit sha1_base64="REDjjj/nPJZER1/+FnV+CPsmc/I="></latexit><latexit sha1_base64="REDjjj/nPJZER1/+FnV+CPsmc/I="></latexit><latexit sha1_base64="REDjjj/nPJZER1/+FnV+CPsmc/I="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="n/YwiIcSiQmO+JOdhlB5ipn58/I="></latexit><latexit sha1_base64="n/YwiIcSiQmO+JOdhlB5ipn58/I="></latexit><latexit sha1_base64="+xfhZmLhJxtIQhyeOhax0mf6G8c="></latexit><latexit sha1_base64="REDjjj/nPJZER1/+FnV+CPsmc/I="></latexit><latexit sha1_base64="REDjjj/nPJZER1/+FnV+CPsmc/I="></latexit><latexit sha1_base64="REDjjj/nPJZER1/+FnV+CPsmc/I="></latexit><latexit sha1_base64="REDjjj/nPJZER1/+FnV+CPsmc/I="></latexit><latexit sha1_base64="REDjjj/nPJZER1/+FnV+CPsmc/I="></latexit><latexit sha1_base64="REDjjj/nPJZER1/+FnV+CPsmc/I="></latexit>

99.9% : 0.1%
<latexit sha1_base64="ZqdiiepwyR8QIRbFI06e0tHBKzc="></latexit><latexit sha1_base64="ZqdiiepwyR8QIRbFI06e0tHBKzc="></latexit><latexit sha1_base64="ZqdiiepwyR8QIRbFI06e0tHBKzc="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="T11Cgq7MNumttW3hdC8vItG2YZk="></latexit><latexit sha1_base64="T11Cgq7MNumttW3hdC8vItG2YZk="></latexit><latexit sha1_base64="6x8SEua//A+6OLMzrW+BIBDj9xc="></latexit><latexit sha1_base64="ZqdiiepwyR8QIRbFI06e0tHBKzc="></latexit><latexit sha1_base64="ZqdiiepwyR8QIRbFI06e0tHBKzc="></latexit><latexit sha1_base64="ZqdiiepwyR8QIRbFI06e0tHBKzc="></latexit><latexit sha1_base64="ZqdiiepwyR8QIRbFI06e0tHBKzc="></latexit><latexit sha1_base64="ZqdiiepwyR8QIRbFI06e0tHBKzc="></latexit><latexit sha1_base64="ZqdiiepwyR8QIRbFI06e0tHBKzc="></latexit>

0.1% : 99.9%
<latexit sha1_base64="ZKVUX62WiXiVwR2H2VDXkSULcHo="></latexit><latexit sha1_base64="ZKVUX62WiXiVwR2H2VDXkSULcHo="></latexit><latexit sha1_base64="ZKVUX62WiXiVwR2H2VDXkSULcHo="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="4C16eX4HW5RCufXu8KXuUm2Pw64="></latexit><latexit sha1_base64="4C16eX4HW5RCufXu8KXuUm2Pw64="></latexit><latexit sha1_base64="9SBDFhcNKUAlYhefJZFlaAutBGo="></latexit><latexit sha1_base64="ZKVUX62WiXiVwR2H2VDXkSULcHo="></latexit><latexit sha1_base64="ZKVUX62WiXiVwR2H2VDXkSULcHo="></latexit><latexit sha1_base64="ZKVUX62WiXiVwR2H2VDXkSULcHo="></latexit><latexit sha1_base64="ZKVUX62WiXiVwR2H2VDXkSULcHo="></latexit><latexit sha1_base64="ZKVUX62WiXiVwR2H2VDXkSULcHo="></latexit><latexit sha1_base64="ZKVUX62WiXiVwR2H2VDXkSULcHo="></latexit>

13.3% : 86.7%
<latexit sha1_base64="+siVnJLybxzeYm8DVLVKWEhXRoM="></latexit><latexit sha1_base64="+siVnJLybxzeYm8DVLVKWEhXRoM="></latexit><latexit sha1_base64="+siVnJLybxzeYm8DVLVKWEhXRoM="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="idza/9tQOMUfVLC28Q0nRPkLXS0="></latexit><latexit sha1_base64="idza/9tQOMUfVLC28Q0nRPkLXS0="></latexit><latexit sha1_base64="WTs5xgSPncjp9fSKPsJbIp8uC2A="></latexit><latexit sha1_base64="+siVnJLybxzeYm8DVLVKWEhXRoM="></latexit><latexit sha1_base64="+siVnJLybxzeYm8DVLVKWEhXRoM="></latexit><latexit sha1_base64="+siVnJLybxzeYm8DVLVKWEhXRoM="></latexit><latexit sha1_base64="+siVnJLybxzeYm8DVLVKWEhXRoM="></latexit><latexit sha1_base64="+siVnJLybxzeYm8DVLVKWEhXRoM="></latexit><latexit sha1_base64="+siVnJLybxzeYm8DVLVKWEhXRoM="></latexit>

6.5% : 93.5%
<latexit sha1_base64="N+IECn83CuapGrmiGQSdGs8bgdg="></latexit><latexit sha1_base64="N+IECn83CuapGrmiGQSdGs8bgdg="></latexit><latexit sha1_base64="N+IECn83CuapGrmiGQSdGs8bgdg="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="RIxXPkXPlTAqdojVGHXWCIi9fhg="></latexit><latexit sha1_base64="RIxXPkXPlTAqdojVGHXWCIi9fhg="></latexit><latexit sha1_base64="83fEG440ktyYjw6Tf7Z0r8X6Exg="></latexit><latexit sha1_base64="N+IECn83CuapGrmiGQSdGs8bgdg="></latexit><latexit sha1_base64="N+IECn83CuapGrmiGQSdGs8bgdg="></latexit><latexit sha1_base64="N+IECn83CuapGrmiGQSdGs8bgdg="></latexit><latexit sha1_base64="N+IECn83CuapGrmiGQSdGs8bgdg="></latexit><latexit sha1_base64="N+IECn83CuapGrmiGQSdGs8bgdg="></latexit><latexit sha1_base64="N+IECn83CuapGrmiGQSdGs8bgdg="></latexit>

1.0% : 99.0%
<latexit sha1_base64="fHUulVyCswacjh+Ynct/SEMPzUs="></latexit><latexit sha1_base64="fHUulVyCswacjh+Ynct/SEMPzUs="></latexit><latexit sha1_base64="fHUulVyCswacjh+Ynct/SEMPzUs="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="6KXvh8rXDTKLM7rUn2YknO8c8hw="></latexit><latexit sha1_base64="6KXvh8rXDTKLM7rUn2YknO8c8hw="></latexit><latexit sha1_base64="TpvmVJ3i+7zTc+PVJMTG75gRA4A="></latexit><latexit sha1_base64="fHUulVyCswacjh+Ynct/SEMPzUs="></latexit><latexit sha1_base64="fHUulVyCswacjh+Ynct/SEMPzUs="></latexit><latexit sha1_base64="fHUulVyCswacjh+Ynct/SEMPzUs="></latexit><latexit sha1_base64="fHUulVyCswacjh+Ynct/SEMPzUs="></latexit><latexit sha1_base64="fHUulVyCswacjh+Ynct/SEMPzUs="></latexit><latexit sha1_base64="fHUulVyCswacjh+Ynct/SEMPzUs="></latexit>

four      masses      four      masses⇤c
<latexit sha1_base64="tc84SJh0xabGK1eGLrUkRrus0rI="></latexit><latexit sha1_base64="tc84SJh0xabGK1eGLrUkRrus0rI="></latexit><latexit sha1_base64="tc84SJh0xabGK1eGLrUkRrus0rI="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="bkSKyZoGzmCpMOF/Z9uk7m9Ej/E="></latexit><latexit sha1_base64="bkSKyZoGzmCpMOF/Z9uk7m9Ej/E="></latexit><latexit sha1_base64="3AftJmi/zidJbnY3o20usoUwXvQ="></latexit><latexit sha1_base64="tc84SJh0xabGK1eGLrUkRrus0rI="></latexit><latexit sha1_base64="tc84SJh0xabGK1eGLrUkRrus0rI="></latexit><latexit sha1_base64="tc84SJh0xabGK1eGLrUkRrus0rI="></latexit><latexit sha1_base64="tc84SJh0xabGK1eGLrUkRrus0rI="></latexit><latexit sha1_base64="tc84SJh0xabGK1eGLrUkRrus0rI="></latexit><latexit sha1_base64="tc84SJh0xabGK1eGLrUkRrus0rI="></latexit>

⌅c
<latexit sha1_base64="s686BYHXkppWZ4RC/siWJyLcEBA="></latexit><latexit sha1_base64="s686BYHXkppWZ4RC/siWJyLcEBA="></latexit><latexit sha1_base64="s686BYHXkppWZ4RC/siWJyLcEBA="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="46lLv/hiwBV8p3YcFaRwbxLKweE="></latexit><latexit sha1_base64="46lLv/hiwBV8p3YcFaRwbxLKweE="></latexit><latexit sha1_base64="l1y4CA3Y7Oe57KVS+F21CP1KTHQ="></latexit><latexit sha1_base64="s686BYHXkppWZ4RC/siWJyLcEBA="></latexit><latexit sha1_base64="s686BYHXkppWZ4RC/siWJyLcEBA="></latexit><latexit sha1_base64="s686BYHXkppWZ4RC/siWJyLcEBA="></latexit><latexit sha1_base64="s686BYHXkppWZ4RC/siWJyLcEBA="></latexit><latexit sha1_base64="s686BYHXkppWZ4RC/siWJyLcEBA="></latexit><latexit sha1_base64="s686BYHXkppWZ4RC/siWJyLcEBA="></latexit>

=<latexit sha1_base64="i1+4s1DaH9yd+E69nsvu4t7UECE="></latexit><latexit sha1_base64="i1+4s1DaH9yd+E69nsvu4t7UECE="></latexit><latexit sha1_base64="i1+4s1DaH9yd+E69nsvu4t7UECE="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="CzvJHTUlRigNdOB0dl6+3AFVccs="></latexit><latexit sha1_base64="CzvJHTUlRigNdOB0dl6+3AFVccs="></latexit><latexit sha1_base64="skzKjTfXCJylv5DBvAtEkKGJS3s="></latexit><latexit sha1_base64="i1+4s1DaH9yd+E69nsvu4t7UECE="></latexit><latexit sha1_base64="i1+4s1DaH9yd+E69nsvu4t7UECE="></latexit><latexit sha1_base64="i1+4s1DaH9yd+E69nsvu4t7UECE="></latexit><latexit sha1_base64="i1+4s1DaH9yd+E69nsvu4t7UECE="></latexit><latexit sha1_base64="i1+4s1DaH9yd+E69nsvu4t7UECE="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="CzvJHTUlRigNdOB0dl6+3AFVccs="></latexit><latexit sha1_base64="CzvJHTUlRigNdOB0dl6+3AFVccs="></latexit><latexit sha1_base64="skzKjTfXCJylv5DBvAtEkKGJS3s="></latexit><latexit sha1_base64="i1+4s1DaH9yd+E69nsvu4t7UECE="></latexit><latexit sha1_base64="i1+4s1DaH9yd+E69nsvu4t7UECE="></latexit><latexit sha1_base64="i1+4s1DaH9yd+E69nsvu4t7UECE="></latexit><latexit sha1_base64="i1+4s1DaH9yd+E69nsvu4t7UECE="></latexit><latexit sha1_base64="i1+4s1DaH9yd+E69nsvu4t7UECE="></latexit><latexit sha1_base64="i1+4s1DaH9yd+E69nsvu4t7UECE="></latexit>

Sum rule (mass formula)

Goldberger-Treiman relation
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・Suppression of direct decay

3. Analysis and Result

A large suppression of direct decay
of                 is naturally explained, 
because                                    coupling

⇤c

✓
1

2

+◆

<latexit sha1_base64="Z/tQZp/THF/7jh28+822kFg84c4="></latexit><latexit sha1_base64="Z/tQZp/THF/7jh28+822kFg84c4="></latexit><latexit sha1_base64="Z/tQZp/THF/7jh28+822kFg84c4="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="4k9/drHYbXv9HopQUPNxhpGa+co="></latexit><latexit sha1_base64="4k9/drHYbXv9HopQUPNxhpGa+co="></latexit><latexit sha1_base64="8oXawAMsxevaSS+9TD9IoK9dVEI="></latexit><latexit sha1_base64="Z/tQZp/THF/7jh28+822kFg84c4="></latexit><latexit sha1_base64="Z/tQZp/THF/7jh28+822kFg84c4="></latexit><latexit sha1_base64="Z/tQZp/THF/7jh28+822kFg84c4="></latexit><latexit sha1_base64="Z/tQZp/THF/7jh28+822kFg84c4="></latexit><latexit sha1_base64="Z/tQZp/THF/7jh28+822kFg84c4="></latexit><latexit sha1_base64="Z/tQZp/THF/7jh28+822kFg84c4="></latexit>

⇤c

✓
1

2

�◆

<latexit sha1_base64="aKIbtm7ROSKwam8NrYMEMozTicg="></latexit><latexit sha1_base64="aKIbtm7ROSKwam8NrYMEMozTicg="></latexit><latexit sha1_base64="aKIbtm7ROSKwam8NrYMEMozTicg="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="ZEOZbrQwNt39FIM8O8NAfzBFEBk="></latexit><latexit sha1_base64="ZEOZbrQwNt39FIM8O8NAfzBFEBk="></latexit><latexit sha1_base64="0L/n6A9aHpd0F6JihTnen79gD18="></latexit><latexit sha1_base64="aKIbtm7ROSKwam8NrYMEMozTicg="></latexit><latexit sha1_base64="aKIbtm7ROSKwam8NrYMEMozTicg="></latexit><latexit sha1_base64="aKIbtm7ROSKwam8NrYMEMozTicg="></latexit><latexit sha1_base64="aKIbtm7ROSKwam8NrYMEMozTicg="></latexit><latexit sha1_base64="aKIbtm7ROSKwam8NrYMEMozTicg="></latexit><latexit sha1_base64="aKIbtm7ROSKwam8NrYMEMozTicg="></latexit>

2286⇤
<latexit sha1_base64="U8xD0jj9r5X+wdzL/ztj0Gwd0No="></latexit><latexit sha1_base64="U8xD0jj9r5X+wdzL/ztj0Gwd0No="></latexit><latexit sha1_base64="U8xD0jj9r5X+wdzL/ztj0Gwd0No="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="wRqSNHte6LC2TjMXZooiHBRXJTg="></latexit><latexit sha1_base64="wRqSNHte6LC2TjMXZooiHBRXJTg="></latexit><latexit sha1_base64="1+Uxq5mod3oxhaDNNHtcY3I04lI="></latexit><latexit sha1_base64="U8xD0jj9r5X+wdzL/ztj0Gwd0No="></latexit><latexit sha1_base64="U8xD0jj9r5X+wdzL/ztj0Gwd0No="></latexit><latexit sha1_base64="U8xD0jj9r5X+wdzL/ztj0Gwd0No="></latexit><latexit sha1_base64="U8xD0jj9r5X+wdzL/ztj0Gwd0No="></latexit><latexit sha1_base64="U8xD0jj9r5X+wdzL/ztj0Gwd0No="></latexit><latexit sha1_base64="U8xD0jj9r5X+wdzL/ztj0Gwd0No="></latexit>

2765⇤
<latexit sha1_base64="8c/UYEG5D1txVDwM3Crm8Lm8NBI="></latexit><latexit sha1_base64="8c/UYEG5D1txVDwM3Crm8Lm8NBI="></latexit><latexit sha1_base64="8c/UYEG5D1txVDwM3Crm8Lm8NBI="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="01pMjYTGzuCwAgRIt/bmMSXe2cY="></latexit><latexit sha1_base64="01pMjYTGzuCwAgRIt/bmMSXe2cY="></latexit><latexit sha1_base64="5Lm0IBbkrJQfeU2jC/56sDTUJao="></latexit><latexit sha1_base64="8c/UYEG5D1txVDwM3Crm8Lm8NBI="></latexit><latexit sha1_base64="8c/UYEG5D1txVDwM3Crm8Lm8NBI="></latexit><latexit sha1_base64="8c/UYEG5D1txVDwM3Crm8Lm8NBI="></latexit><latexit sha1_base64="8c/UYEG5D1txVDwM3Crm8Lm8NBI="></latexit><latexit sha1_base64="8c/UYEG5D1txVDwM3Crm8Lm8NBI="></latexit><latexit sha1_base64="8c/UYEG5D1txVDwM3Crm8Lm8NBI="></latexit>

84.5% : 15.5%
<latexit sha1_base64="lgoVqSVioR1UhRXM1N+vROw5Nx0="></latexit><latexit sha1_base64="lgoVqSVioR1UhRXM1N+vROw5Nx0="></latexit><latexit sha1_base64="lgoVqSVioR1UhRXM1N+vROw5Nx0="></latexit><latexit sha1_base64="lgoVqSVioR1UhRXM1N+vROw5Nx0="></latexit>

15.5% : 84.5%
<latexit sha1_base64="Q+0zQCXahnPoC63dlYDTagSFNzk="></latexit><latexit sha1_base64="Q+0zQCXahnPoC63dlYDTagSFNzk="></latexit><latexit sha1_base64="Q+0zQCXahnPoC63dlYDTagSFNzk="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="F9wf2QZux6DX5HMbVystt3kTZ9A="></latexit><latexit sha1_base64="F9wf2QZux6DX5HMbVystt3kTZ9A="></latexit><latexit sha1_base64="oagPx6a8u3UF5ICt3bGUNDfgYPQ="></latexit><latexit sha1_base64="Q+0zQCXahnPoC63dlYDTagSFNzk="></latexit><latexit sha1_base64="Q+0zQCXahnPoC63dlYDTagSFNzk="></latexit><latexit sha1_base64="Q+0zQCXahnPoC63dlYDTagSFNzk="></latexit><latexit sha1_base64="Q+0zQCXahnPoC63dlYDTagSFNzk="></latexit><latexit sha1_base64="Q+0zQCXahnPoC63dlYDTagSFNzk="></latexit><latexit sha1_base64="Q+0zQCXahnPoC63dlYDTagSFNzk="></latexit>

2890⇤
<latexit sha1_base64="JzbCRs3ZR7Aowq09JgzR0G2nK9A="></latexit><latexit sha1_base64="JzbCRs3ZR7Aowq09JgzR0G2nK9A="></latexit><latexit sha1_base64="JzbCRs3ZR7Aowq09JgzR0G2nK9A="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="O3ZHW7EJ646p8EwZOSc+Lxi/Ywk="></latexit><latexit sha1_base64="O3ZHW7EJ646p8EwZOSc+Lxi/Ywk="></latexit><latexit sha1_base64="mLMMnsArhO41EOHs7MFscxexoCU="></latexit><latexit sha1_base64="JzbCRs3ZR7Aowq09JgzR0G2nK9A="></latexit><latexit sha1_base64="JzbCRs3ZR7Aowq09JgzR0G2nK9A="></latexit><latexit sha1_base64="JzbCRs3ZR7Aowq09JgzR0G2nK9A="></latexit><latexit sha1_base64="JzbCRs3ZR7Aowq09JgzR0G2nK9A="></latexit><latexit sha1_base64="JzbCRs3ZR7Aowq09JgzR0G2nK9A="></latexit><latexit sha1_base64="JzbCRs3ZR7Aowq09JgzR0G2nK9A="></latexit>

3529
<latexit sha1_base64="FWZKTx1m1jJJEj15I8kMAUzFEA0="></latexit><latexit sha1_base64="FWZKTx1m1jJJEj15I8kMAUzFEA0="></latexit><latexit sha1_base64="FWZKTx1m1jJJEj15I8kMAUzFEA0="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="ZI0919JtV8EcGxEKiyu1rTcovLE="></latexit><latexit sha1_base64="ZI0919JtV8EcGxEKiyu1rTcovLE="></latexit><latexit sha1_base64="l2mvMlbR2ZeBPVQx+WusAvzeFMs="></latexit><latexit sha1_base64="FWZKTx1m1jJJEj15I8kMAUzFEA0="></latexit><latexit sha1_base64="FWZKTx1m1jJJEj15I8kMAUzFEA0="></latexit><latexit sha1_base64="FWZKTx1m1jJJEj15I8kMAUzFEA0="></latexit><latexit sha1_base64="FWZKTx1m1jJJEj15I8kMAUzFEA0="></latexit><latexit sha1_base64="FWZKTx1m1jJJEj15I8kMAUzFEA0="></latexit><latexit sha1_base64="FWZKTx1m1jJJEj15I8kMAUzFEA0="></latexit>

53.6% : 46.4%
<latexit sha1_base64="NQYKDqYMnAvOU53Xyw7bGs9fnC4="></latexit><latexit sha1_base64="NQYKDqYMnAvOU53Xyw7bGs9fnC4="></latexit><latexit sha1_base64="NQYKDqYMnAvOU53Xyw7bGs9fnC4="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="D3IfZWY2Fh0/ZTa316Bouf0mtn4="></latexit><latexit sha1_base64="D3IfZWY2Fh0/ZTa316Bouf0mtn4="></latexit><latexit sha1_base64="x+w0yXHoZ94AaWh6HG5s7x/+068="></latexit><latexit sha1_base64="NQYKDqYMnAvOU53Xyw7bGs9fnC4="></latexit><latexit sha1_base64="NQYKDqYMnAvOU53Xyw7bGs9fnC4="></latexit><latexit sha1_base64="NQYKDqYMnAvOU53Xyw7bGs9fnC4="></latexit><latexit sha1_base64="NQYKDqYMnAvOU53Xyw7bGs9fnC4="></latexit><latexit sha1_base64="NQYKDqYMnAvOU53Xyw7bGs9fnC4="></latexit><latexit sha1_base64="NQYKDqYMnAvOU53Xyw7bGs9fnC4="></latexit>

46.4% : 53.6%
<latexit sha1_base64="sr1ObFgk3a5fkMfxNTvfAuKSTcU="></latexit><latexit sha1_base64="sr1ObFgk3a5fkMfxNTvfAuKSTcU="></latexit><latexit sha1_base64="sr1ObFgk3a5fkMfxNTvfAuKSTcU="></latexit><latexit sha1_base64="sr1ObFgk3a5fkMfxNTvfAuKSTcU="></latexit>

75.2% : 24.8%
<latexit sha1_base64="J1nmbB38nBTWjVNhQm2/pmBYiP8="></latexit><latexit sha1_base64="J1nmbB38nBTWjVNhQm2/pmBYiP8="></latexit><latexit sha1_base64="J1nmbB38nBTWjVNhQm2/pmBYiP8="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="mtviuZgZ5socSygltCocdGQG27Q="></latexit><latexit sha1_base64="mtviuZgZ5socSygltCocdGQG27Q="></latexit><latexit sha1_base64="CvbOiuNNFyuo6hG295O0m1uxn5U="></latexit><latexit sha1_base64="J1nmbB38nBTWjVNhQm2/pmBYiP8="></latexit><latexit sha1_base64="J1nmbB38nBTWjVNhQm2/pmBYiP8="></latexit><latexit sha1_base64="J1nmbB38nBTWjVNhQm2/pmBYiP8="></latexit><latexit sha1_base64="J1nmbB38nBTWjVNhQm2/pmBYiP8="></latexit><latexit sha1_base64="J1nmbB38nBTWjVNhQm2/pmBYiP8="></latexit><latexit sha1_base64="J1nmbB38nBTWjVNhQm2/pmBYiP8="></latexit>

24.8% : 75.2%
<latexit sha1_base64="C78Wr21IYe/1ECrybgZ9EaOPtE0="></latexit><latexit sha1_base64="C78Wr21IYe/1ECrybgZ9EaOPtE0="></latexit><latexit sha1_base64="C78Wr21IYe/1ECrybgZ9EaOPtE0="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="RhE4u/XIPZ2VqpODJ28aFQQiafc="></latexit><latexit sha1_base64="RhE4u/XIPZ2VqpODJ28aFQQiafc="></latexit><latexit sha1_base64="uyFp1h5N6FxWdyLJ9qTXG0xcLRw="></latexit><latexit sha1_base64="C78Wr21IYe/1ECrybgZ9EaOPtE0="></latexit><latexit sha1_base64="C78Wr21IYe/1ECrybgZ9EaOPtE0="></latexit><latexit sha1_base64="C78Wr21IYe/1ECrybgZ9EaOPtE0="></latexit><latexit sha1_base64="C78Wr21IYe/1ECrybgZ9EaOPtE0="></latexit><latexit sha1_base64="C78Wr21IYe/1ECrybgZ9EaOPtE0="></latexit><latexit sha1_base64="C78Wr21IYe/1ECrybgZ9EaOPtE0="></latexit>

⌅c

✓
1

2

+◆

<latexit sha1_base64="RQcn5j6L4fblbhCM18ER4sNqIT0="></latexit><latexit sha1_base64="RQcn5j6L4fblbhCM18ER4sNqIT0="></latexit><latexit sha1_base64="RQcn5j6L4fblbhCM18ER4sNqIT0="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="lrhHFOS9pTZ4M1a05gNvtQ1K89E="></latexit><latexit sha1_base64="lrhHFOS9pTZ4M1a05gNvtQ1K89E="></latexit><latexit sha1_base64="a0M8bh8alb/1ffcOgvi9Ow7cIgY="></latexit><latexit sha1_base64="RQcn5j6L4fblbhCM18ER4sNqIT0="></latexit><latexit sha1_base64="RQcn5j6L4fblbhCM18ER4sNqIT0="></latexit><latexit sha1_base64="RQcn5j6L4fblbhCM18ER4sNqIT0="></latexit><latexit sha1_base64="RQcn5j6L4fblbhCM18ER4sNqIT0="></latexit><latexit sha1_base64="RQcn5j6L4fblbhCM18ER4sNqIT0="></latexit><latexit sha1_base64="RQcn5j6L4fblbhCM18ER4sNqIT0="></latexit>

2470⇤
<latexit sha1_base64="g5aoP6bJ6HdhgUXPkP27+3yoQ6I="></latexit><latexit sha1_base64="g5aoP6bJ6HdhgUXPkP27+3yoQ6I="></latexit><latexit sha1_base64="g5aoP6bJ6HdhgUXPkP27+3yoQ6I="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="8j5SoKT+P60yTajezvzZMc+CmSU="></latexit><latexit sha1_base64="8j5SoKT+P60yTajezvzZMc+CmSU="></latexit><latexit sha1_base64="uPIqvWjVQopbnPOcrnAuIbxNAGI="></latexit><latexit sha1_base64="g5aoP6bJ6HdhgUXPkP27+3yoQ6I="></latexit><latexit sha1_base64="g5aoP6bJ6HdhgUXPkP27+3yoQ6I="></latexit><latexit sha1_base64="g5aoP6bJ6HdhgUXPkP27+3yoQ6I="></latexit><latexit sha1_base64="g5aoP6bJ6HdhgUXPkP27+3yoQ6I="></latexit><latexit sha1_base64="g5aoP6bJ6HdhgUXPkP27+3yoQ6I="></latexit><latexit sha1_base64="g5aoP6bJ6HdhgUXPkP27+3yoQ6I="></latexit>

2967⇤
<latexit sha1_base64="31dOjE1WkFjDrqnGvW7jANPYZXI="></latexit><latexit sha1_base64="31dOjE1WkFjDrqnGvW7jANPYZXI="></latexit><latexit sha1_base64="31dOjE1WkFjDrqnGvW7jANPYZXI="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="2pQm4XlS/qhVozTkULRBTGeVwoc="></latexit><latexit sha1_base64="2pQm4XlS/qhVozTkULRBTGeVwoc="></latexit><latexit sha1_base64="vUZlBh/yVNAQArcWDG0rtBHh+pw="></latexit><latexit sha1_base64="31dOjE1WkFjDrqnGvW7jANPYZXI="></latexit><latexit sha1_base64="31dOjE1WkFjDrqnGvW7jANPYZXI="></latexit><latexit sha1_base64="31dOjE1WkFjDrqnGvW7jANPYZXI="></latexit><latexit sha1_base64="31dOjE1WkFjDrqnGvW7jANPYZXI="></latexit><latexit sha1_base64="31dOjE1WkFjDrqnGvW7jANPYZXI="></latexit><latexit sha1_base64="31dOjE1WkFjDrqnGvW7jANPYZXI="></latexit>

⌅c

✓
1

2

�◆

<latexit sha1_base64="Y8pOr4S9wkm5M9rS4BVgDzTnhEc="></latexit><latexit sha1_base64="Y8pOr4S9wkm5M9rS4BVgDzTnhEc="></latexit><latexit sha1_base64="Y8pOr4S9wkm5M9rS4BVgDzTnhEc="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="p6psDQy8NgvXwlNbaTKfq7obyRw="></latexit><latexit sha1_base64="p6psDQy8NgvXwlNbaTKfq7obyRw="></latexit><latexit sha1_base64="wQamtUL/92B5VUfU1bsnq290HvY="></latexit><latexit sha1_base64="Y8pOr4S9wkm5M9rS4BVgDzTnhEc="></latexit><latexit sha1_base64="Y8pOr4S9wkm5M9rS4BVgDzTnhEc="></latexit><latexit sha1_base64="Y8pOr4S9wkm5M9rS4BVgDzTnhEc="></latexit><latexit sha1_base64="Y8pOr4S9wkm5M9rS4BVgDzTnhEc="></latexit><latexit sha1_base64="Y8pOr4S9wkm5M9rS4BVgDzTnhEc="></latexit><latexit sha1_base64="Y8pOr4S9wkm5M9rS4BVgDzTnhEc="></latexit>

2732
<latexit sha1_base64="0I7WjIQy0933uoegmZLcTG+63Wg="></latexit><latexit sha1_base64="0I7WjIQy0933uoegmZLcTG+63Wg="></latexit><latexit sha1_base64="0I7WjIQy0933uoegmZLcTG+63Wg="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="KW8shpUvEJfrp/WjqmDALsGHOis="></latexit><latexit sha1_base64="KW8shpUvEJfrp/WjqmDALsGHOis="></latexit><latexit sha1_base64="/kSjTTOKo5yFF8QMYfTqF5fByc0="></latexit><latexit sha1_base64="0I7WjIQy0933uoegmZLcTG+63Wg="></latexit><latexit sha1_base64="0I7WjIQy0933uoegmZLcTG+63Wg="></latexit><latexit sha1_base64="0I7WjIQy0933uoegmZLcTG+63Wg="></latexit><latexit sha1_base64="0I7WjIQy0933uoegmZLcTG+63Wg="></latexit><latexit sha1_base64="0I7WjIQy0933uoegmZLcTG+63Wg="></latexit><latexit sha1_base64="0I7WjIQy0933uoegmZLcTG+63Wg="></latexit>

3302
<latexit sha1_base64="cILF+4Wg0KXx7XoFlaQciZPl4og="></latexit><latexit sha1_base64="cILF+4Wg0KXx7XoFlaQciZPl4og="></latexit><latexit sha1_base64="cILF+4Wg0KXx7XoFlaQciZPl4og="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="aSEhe8tRbJI+Kaarc4eicSdDCD4="></latexit><latexit sha1_base64="aSEhe8tRbJI+Kaarc4eicSdDCD4="></latexit><latexit sha1_base64="GF59ECvrLktUICEVqHiu/0fVJlE="></latexit><latexit sha1_base64="cILF+4Wg0KXx7XoFlaQciZPl4og="></latexit><latexit sha1_base64="cILF+4Wg0KXx7XoFlaQciZPl4og="></latexit><latexit sha1_base64="cILF+4Wg0KXx7XoFlaQciZPl4og="></latexit><latexit sha1_base64="cILF+4Wg0KXx7XoFlaQciZPl4og="></latexit><latexit sha1_base64="cILF+4Wg0KXx7XoFlaQciZPl4og="></latexit><latexit sha1_base64="cILF+4Wg0KXx7XoFlaQciZPl4og="></latexit>

61.0% : 39.0%
<latexit sha1_base64="jhE2fiVoMJa4IvItQO5by6pIj8Y="></latexit><latexit sha1_base64="jhE2fiVoMJa4IvItQO5by6pIj8Y="></latexit><latexit sha1_base64="jhE2fiVoMJa4IvItQO5by6pIj8Y="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="c8lE2AhNHQhAfTNubpN6ku8qI2M="></latexit><latexit sha1_base64="c8lE2AhNHQhAfTNubpN6ku8qI2M="></latexit><latexit sha1_base64="oF6177G0LsgZ8ZeaPokEP1P1Wy0="></latexit><latexit sha1_base64="jhE2fiVoMJa4IvItQO5by6pIj8Y="></latexit><latexit sha1_base64="jhE2fiVoMJa4IvItQO5by6pIj8Y="></latexit><latexit sha1_base64="jhE2fiVoMJa4IvItQO5by6pIj8Y="></latexit><latexit sha1_base64="jhE2fiVoMJa4IvItQO5by6pIj8Y="></latexit><latexit sha1_base64="jhE2fiVoMJa4IvItQO5by6pIj8Y="></latexit><latexit sha1_base64="jhE2fiVoMJa4IvItQO5by6pIj8Y="></latexit>

39.0% : 61.0%
<latexit sha1_base64="u4FokVVyW3w8UnoaespWr0PoaUs="></latexit><latexit sha1_base64="u4FokVVyW3w8UnoaespWr0PoaUs="></latexit><latexit sha1_base64="u4FokVVyW3w8UnoaespWr0PoaUs="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="+Yw3weqDC85wQ5YA4N48kJJ0v84="></latexit><latexit sha1_base64="+Yw3weqDC85wQ5YA4N48kJJ0v84="></latexit><latexit sha1_base64="nFbUwASV3gaOu2R0B7Qcq6i5ueY="></latexit><latexit sha1_base64="u4FokVVyW3w8UnoaespWr0PoaUs="></latexit><latexit sha1_base64="u4FokVVyW3w8UnoaespWr0PoaUs="></latexit><latexit sha1_base64="u4FokVVyW3w8UnoaespWr0PoaUs="></latexit><latexit sha1_base64="u4FokVVyW3w8UnoaespWr0PoaUs="></latexit><latexit sha1_base64="u4FokVVyW3w8UnoaespWr0PoaUs="></latexit><latexit sha1_base64="u4FokVVyW3w8UnoaespWr0PoaUs="></latexit>

mass [MeV]
<latexit sha1_base64="UmBQuE2KvklorZOeM0sCHcSWP8w="></latexit><latexit sha1_base64="UmBQuE2KvklorZOeM0sCHcSWP8w="></latexit><latexit sha1_base64="UmBQuE2KvklorZOeM0sCHcSWP8w="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="QqGuy9j5E+X0UXAajBBqa/I2Q5s="></latexit><latexit sha1_base64="QqGuy9j5E+X0UXAajBBqa/I2Q5s="></latexit><latexit sha1_base64="FrUADVcu1VGTHvnd9GxclvKTz50="></latexit><latexit sha1_base64="UmBQuE2KvklorZOeM0sCHcSWP8w="></latexit><latexit sha1_base64="UmBQuE2KvklorZOeM0sCHcSWP8w="></latexit><latexit sha1_base64="UmBQuE2KvklorZOeM0sCHcSWP8w="></latexit><latexit sha1_base64="UmBQuE2KvklorZOeM0sCHcSWP8w="></latexit><latexit sha1_base64="UmBQuE2KvklorZOeM0sCHcSWP8w="></latexit><latexit sha1_base64="UmBQuE2KvklorZOeM0sCHcSWP8w="></latexit>

�
Ratio is Qqq : Qqqq̄q

�
<latexit sha1_base64="Zg6cX4ApGDsvtwOKO9lgBHBu0rw="></latexit><latexit sha1_base64="Zg6cX4ApGDsvtwOKO9lgBHBu0rw="></latexit><latexit sha1_base64="Zg6cX4ApGDsvtwOKO9lgBHBu0rw="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="5Y7ubARsw6HCR5wq/xxTZZmd9z4="></latexit><latexit sha1_base64="5Y7ubARsw6HCR5wq/xxTZZmd9z4="></latexit><latexit sha1_base64="9YyEAU6tG4pq5GSaJioVR7Vegpk="></latexit><latexit sha1_base64="Zg6cX4ApGDsvtwOKO9lgBHBu0rw="></latexit><latexit sha1_base64="Zg6cX4ApGDsvtwOKO9lgBHBu0rw="></latexit><latexit sha1_base64="Zg6cX4ApGDsvtwOKO9lgBHBu0rw="></latexit><latexit sha1_base64="Zg6cX4ApGDsvtwOKO9lgBHBu0rw="></latexit><latexit sha1_base64="Zg6cX4ApGDsvtwOKO9lgBHBu0rw="></latexit><latexit sha1_base64="Zg6cX4ApGDsvtwOKO9lgBHBu0rw="></latexit>

93.5% : 6.5%
<latexit sha1_base64="7eSHXk/sVwpLbzJNbxAZnuAetyk="></latexit><latexit sha1_base64="7eSHXk/sVwpLbzJNbxAZnuAetyk="></latexit><latexit sha1_base64="7eSHXk/sVwpLbzJNbxAZnuAetyk="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="JfsxYFe8OpHXJ60rAbWbgaAkHXc="></latexit><latexit sha1_base64="JfsxYFe8OpHXJ60rAbWbgaAkHXc="></latexit><latexit sha1_base64="yZACqjIdZZc343PdbrDTuFIuQ+Y="></latexit><latexit sha1_base64="7eSHXk/sVwpLbzJNbxAZnuAetyk="></latexit><latexit sha1_base64="7eSHXk/sVwpLbzJNbxAZnuAetyk="></latexit><latexit sha1_base64="7eSHXk/sVwpLbzJNbxAZnuAetyk="></latexit><latexit sha1_base64="7eSHXk/sVwpLbzJNbxAZnuAetyk="></latexit><latexit sha1_base64="7eSHXk/sVwpLbzJNbxAZnuAetyk="></latexit><latexit sha1_base64="7eSHXk/sVwpLbzJNbxAZnuAetyk="></latexit>

99.0% : 1.0%
<latexit sha1_base64="gcIih+W71DcaJA9cAH997D7egQI="></latexit><latexit sha1_base64="gcIih+W71DcaJA9cAH997D7egQI="></latexit><latexit sha1_base64="gcIih+W71DcaJA9cAH997D7egQI="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="S/OvJp/7FwgPA1KBM2R4rLEbRJM="></latexit><latexit sha1_base64="S/OvJp/7FwgPA1KBM2R4rLEbRJM="></latexit><latexit sha1_base64="HFgEbMxFZvttaLGBuGkif+rTrjM="></latexit><latexit sha1_base64="gcIih+W71DcaJA9cAH997D7egQI="></latexit><latexit sha1_base64="gcIih+W71DcaJA9cAH997D7egQI="></latexit><latexit sha1_base64="gcIih+W71DcaJA9cAH997D7egQI="></latexit><latexit sha1_base64="gcIih+W71DcaJA9cAH997D7egQI="></latexit><latexit sha1_base64="gcIih+W71DcaJA9cAH997D7egQI="></latexit><latexit sha1_base64="gcIih+W71DcaJA9cAH997D7egQI="></latexit>

86.7% : 13.3%
<latexit sha1_base64="REDjjj/nPJZER1/+FnV+CPsmc/I="></latexit><latexit sha1_base64="REDjjj/nPJZER1/+FnV+CPsmc/I="></latexit><latexit sha1_base64="REDjjj/nPJZER1/+FnV+CPsmc/I="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="n/YwiIcSiQmO+JOdhlB5ipn58/I="></latexit><latexit sha1_base64="n/YwiIcSiQmO+JOdhlB5ipn58/I="></latexit><latexit sha1_base64="+xfhZmLhJxtIQhyeOhax0mf6G8c="></latexit><latexit sha1_base64="REDjjj/nPJZER1/+FnV+CPsmc/I="></latexit><latexit sha1_base64="REDjjj/nPJZER1/+FnV+CPsmc/I="></latexit><latexit sha1_base64="REDjjj/nPJZER1/+FnV+CPsmc/I="></latexit><latexit sha1_base64="REDjjj/nPJZER1/+FnV+CPsmc/I="></latexit><latexit sha1_base64="REDjjj/nPJZER1/+FnV+CPsmc/I="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="n/YwiIcSiQmO+JOdhlB5ipn58/I="></latexit><latexit sha1_base64="n/YwiIcSiQmO+JOdhlB5ipn58/I="></latexit><latexit sha1_base64="+xfhZmLhJxtIQhyeOhax0mf6G8c="></latexit><latexit sha1_base64="REDjjj/nPJZER1/+FnV+CPsmc/I="></latexit><latexit sha1_base64="REDjjj/nPJZER1/+FnV+CPsmc/I="></latexit><latexit sha1_base64="REDjjj/nPJZER1/+FnV+CPsmc/I="></latexit><latexit sha1_base64="REDjjj/nPJZER1/+FnV+CPsmc/I="></latexit><latexit sha1_base64="REDjjj/nPJZER1/+FnV+CPsmc/I="></latexit><latexit sha1_base64="REDjjj/nPJZER1/+FnV+CPsmc/I="></latexit>

99.9% : 0.1%
<latexit sha1_base64="ZqdiiepwyR8QIRbFI06e0tHBKzc="></latexit><latexit sha1_base64="ZqdiiepwyR8QIRbFI06e0tHBKzc="></latexit><latexit sha1_base64="ZqdiiepwyR8QIRbFI06e0tHBKzc="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="T11Cgq7MNumttW3hdC8vItG2YZk="></latexit><latexit sha1_base64="T11Cgq7MNumttW3hdC8vItG2YZk="></latexit><latexit sha1_base64="6x8SEua//A+6OLMzrW+BIBDj9xc="></latexit><latexit sha1_base64="ZqdiiepwyR8QIRbFI06e0tHBKzc="></latexit><latexit sha1_base64="ZqdiiepwyR8QIRbFI06e0tHBKzc="></latexit><latexit sha1_base64="ZqdiiepwyR8QIRbFI06e0tHBKzc="></latexit><latexit sha1_base64="ZqdiiepwyR8QIRbFI06e0tHBKzc="></latexit><latexit sha1_base64="ZqdiiepwyR8QIRbFI06e0tHBKzc="></latexit><latexit sha1_base64="ZqdiiepwyR8QIRbFI06e0tHBKzc="></latexit>

0.1% : 99.9%
<latexit sha1_base64="ZKVUX62WiXiVwR2H2VDXkSULcHo="></latexit><latexit sha1_base64="ZKVUX62WiXiVwR2H2VDXkSULcHo="></latexit><latexit sha1_base64="ZKVUX62WiXiVwR2H2VDXkSULcHo="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="4C16eX4HW5RCufXu8KXuUm2Pw64="></latexit><latexit sha1_base64="4C16eX4HW5RCufXu8KXuUm2Pw64="></latexit><latexit sha1_base64="9SBDFhcNKUAlYhefJZFlaAutBGo="></latexit><latexit sha1_base64="ZKVUX62WiXiVwR2H2VDXkSULcHo="></latexit><latexit sha1_base64="ZKVUX62WiXiVwR2H2VDXkSULcHo="></latexit><latexit sha1_base64="ZKVUX62WiXiVwR2H2VDXkSULcHo="></latexit><latexit sha1_base64="ZKVUX62WiXiVwR2H2VDXkSULcHo="></latexit><latexit sha1_base64="ZKVUX62WiXiVwR2H2VDXkSULcHo="></latexit><latexit sha1_base64="ZKVUX62WiXiVwR2H2VDXkSULcHo="></latexit>

13.3% : 86.7%
<latexit sha1_base64="+siVnJLybxzeYm8DVLVKWEhXRoM="></latexit><latexit sha1_base64="+siVnJLybxzeYm8DVLVKWEhXRoM="></latexit><latexit sha1_base64="+siVnJLybxzeYm8DVLVKWEhXRoM="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="idza/9tQOMUfVLC28Q0nRPkLXS0="></latexit><latexit sha1_base64="idza/9tQOMUfVLC28Q0nRPkLXS0="></latexit><latexit sha1_base64="WTs5xgSPncjp9fSKPsJbIp8uC2A="></latexit><latexit sha1_base64="+siVnJLybxzeYm8DVLVKWEhXRoM="></latexit><latexit sha1_base64="+siVnJLybxzeYm8DVLVKWEhXRoM="></latexit><latexit sha1_base64="+siVnJLybxzeYm8DVLVKWEhXRoM="></latexit><latexit sha1_base64="+siVnJLybxzeYm8DVLVKWEhXRoM="></latexit><latexit sha1_base64="+siVnJLybxzeYm8DVLVKWEhXRoM="></latexit><latexit sha1_base64="+siVnJLybxzeYm8DVLVKWEhXRoM="></latexit>

6.5% : 93.5%
<latexit sha1_base64="N+IECn83CuapGrmiGQSdGs8bgdg="></latexit><latexit sha1_base64="N+IECn83CuapGrmiGQSdGs8bgdg="></latexit><latexit sha1_base64="N+IECn83CuapGrmiGQSdGs8bgdg="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="RIxXPkXPlTAqdojVGHXWCIi9fhg="></latexit><latexit sha1_base64="RIxXPkXPlTAqdojVGHXWCIi9fhg="></latexit><latexit sha1_base64="83fEG440ktyYjw6Tf7Z0r8X6Exg="></latexit><latexit sha1_base64="N+IECn83CuapGrmiGQSdGs8bgdg="></latexit><latexit sha1_base64="N+IECn83CuapGrmiGQSdGs8bgdg="></latexit><latexit sha1_base64="N+IECn83CuapGrmiGQSdGs8bgdg="></latexit><latexit sha1_base64="N+IECn83CuapGrmiGQSdGs8bgdg="></latexit><latexit sha1_base64="N+IECn83CuapGrmiGQSdGs8bgdg="></latexit><latexit sha1_base64="N+IECn83CuapGrmiGQSdGs8bgdg="></latexit>

1.0% : 99.0%
<latexit sha1_base64="fHUulVyCswacjh+Ynct/SEMPzUs="></latexit><latexit sha1_base64="fHUulVyCswacjh+Ynct/SEMPzUs="></latexit><latexit sha1_base64="fHUulVyCswacjh+Ynct/SEMPzUs="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="6KXvh8rXDTKLM7rUn2YknO8c8hw="></latexit><latexit sha1_base64="6KXvh8rXDTKLM7rUn2YknO8c8hw="></latexit><latexit sha1_base64="TpvmVJ3i+7zTc+PVJMTG75gRA4A="></latexit><latexit sha1_base64="fHUulVyCswacjh+Ynct/SEMPzUs="></latexit><latexit sha1_base64="fHUulVyCswacjh+Ynct/SEMPzUs="></latexit><latexit sha1_base64="fHUulVyCswacjh+Ynct/SEMPzUs="></latexit><latexit sha1_base64="fHUulVyCswacjh+Ynct/SEMPzUs="></latexit><latexit sha1_base64="fHUulVyCswacjh+Ynct/SEMPzUs="></latexit><latexit sha1_base64="fHUulVyCswacjh+Ynct/SEMPzUs="></latexit>

- -
disappears

consistent with experimental data
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・Summary

4. Conclusion

� We proposed novel           in addition to        state to explain
spectrum of           based on chiral symmetry

� �	
�	����positive-parity but also negative-
parity states were naturally included

� was found to be dominated by           state
while                             was by       state

� A sum rule (mass formula) and Goldberger-Treiman relation 
were derived

Qqqq̄q
<latexit sha1_base64="S0z+XGusQJv/rrTYSjkTfJH1pws="></latexit><latexit sha1_base64="S0z+XGusQJv/rrTYSjkTfJH1pws="></latexit><latexit sha1_base64="S0z+XGusQJv/rrTYSjkTfJH1pws="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="agBGLA0K+LdzR+4XhUws1G8w73c="></latexit><latexit sha1_base64="agBGLA0K+LdzR+4XhUws1G8w73c="></latexit><latexit sha1_base64="Kno+nrExVClv6KWcpTiywnIImu8="></latexit><latexit sha1_base64="S0z+XGusQJv/rrTYSjkTfJH1pws="></latexit><latexit sha1_base64="S0z+XGusQJv/rrTYSjkTfJH1pws="></latexit><latexit sha1_base64="S0z+XGusQJv/rrTYSjkTfJH1pws="></latexit><latexit sha1_base64="S0z+XGusQJv/rrTYSjkTfJH1pws="></latexit><latexit sha1_base64="S0z+XGusQJv/rrTYSjkTfJH1pws="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="agBGLA0K+LdzR+4XhUws1G8w73c="></latexit><latexit sha1_base64="agBGLA0K+LdzR+4XhUws1G8w73c="></latexit><latexit sha1_base64="Kno+nrExVClv6KWcpTiywnIImu8="></latexit><latexit sha1_base64="S0z+XGusQJv/rrTYSjkTfJH1pws="></latexit><latexit sha1_base64="S0z+XGusQJv/rrTYSjkTfJH1pws="></latexit><latexit sha1_base64="S0z+XGusQJv/rrTYSjkTfJH1pws="></latexit><latexit sha1_base64="S0z+XGusQJv/rrTYSjkTfJH1pws="></latexit><latexit sha1_base64="S0z+XGusQJv/rrTYSjkTfJH1pws="></latexit><latexit sha1_base64="S0z+XGusQJv/rrTYSjkTfJH1pws="></latexit>

Qqq
<latexit sha1_base64="Myb7S6qzxJwmK15MsXIBzABDIsw="></latexit><latexit sha1_base64="Myb7S6qzxJwmK15MsXIBzABDIsw="></latexit><latexit sha1_base64="Myb7S6qzxJwmK15MsXIBzABDIsw="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="0b9WgpBPOkmHiH1M5gaRqydmrA0="></latexit><latexit sha1_base64="0b9WgpBPOkmHiH1M5gaRqydmrA0="></latexit><latexit sha1_base64="P+bQ35wkFGn44MoTxTMf34BsRrQ="></latexit><latexit sha1_base64="Myb7S6qzxJwmK15MsXIBzABDIsw="></latexit><latexit sha1_base64="Myb7S6qzxJwmK15MsXIBzABDIsw="></latexit><latexit sha1_base64="Myb7S6qzxJwmK15MsXIBzABDIsw="></latexit><latexit sha1_base64="Myb7S6qzxJwmK15MsXIBzABDIsw="></latexit><latexit sha1_base64="Myb7S6qzxJwmK15MsXIBzABDIsw="></latexit><latexit sha1_base64="Myb7S6qzxJwmK15MsXIBzABDIsw="></latexit>

JP = 1/2+
<latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit><latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit><latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="cXhxHVBoA10W0csAUygsDKP1otQ="></latexit><latexit sha1_base64="cXhxHVBoA10W0csAUygsDKP1otQ="></latexit><latexit sha1_base64="hLwgcrJWU6PgVteycVBvcEeb/9I="></latexit><latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit><latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit><latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit><latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit><latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit><latexit sha1_base64="bDrdrCxB733r5ykWptM7IXM6Tn4="></latexit>

⇤c(⌅c)
<latexit sha1_base64="0BXz+K3q2ka4vN/aWj0yrOl2Peo="></latexit><latexit sha1_base64="0BXz+K3q2ka4vN/aWj0yrOl2Peo="></latexit><latexit sha1_base64="0BXz+K3q2ka4vN/aWj0yrOl2Peo="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="BQm1kX65oE0HJf1HaCvzrSAXa6E="></latexit><latexit sha1_base64="BQm1kX65oE0HJf1HaCvzrSAXa6E="></latexit><latexit sha1_base64="47AcT3kuL/kXan77mOkQiWhdo8I="></latexit><latexit sha1_base64="0BXz+K3q2ka4vN/aWj0yrOl2Peo="></latexit><latexit sha1_base64="0BXz+K3q2ka4vN/aWj0yrOl2Peo="></latexit><latexit sha1_base64="0BXz+K3q2ka4vN/aWj0yrOl2Peo="></latexit><latexit sha1_base64="0BXz+K3q2ka4vN/aWj0yrOl2Peo="></latexit><latexit sha1_base64="0BXz+K3q2ka4vN/aWj0yrOl2Peo="></latexit><latexit sha1_base64="0BXz+K3q2ka4vN/aWj0yrOl2Peo="></latexit>

Q
<latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="hBy3GlNLCbvqFj0dIFI6s0KsIMI="></latexit><latexit sha1_base64="hBy3GlNLCbvqFj0dIFI6s0KsIMI="></latexit><latexit sha1_base64="nZh6X50hfU7j7YkLwwsf2md+1xU="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit>

q
<latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="kuabi6trYoi6rd0iW30q/AtrSzk="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit> q

<latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="kuabi6trYoi6rd0iW30q/AtrSzk="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit>

Q
<latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="hBy3GlNLCbvqFj0dIFI6s0KsIMI="></latexit><latexit sha1_base64="hBy3GlNLCbvqFj0dIFI6s0KsIMI="></latexit><latexit sha1_base64="nZh6X50hfU7j7YkLwwsf2md+1xU="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit>

q
<latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="kuabi6trYoi6rd0iW30q/AtrSzk="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit>

q
<latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="kuabi6trYoi6rd0iW30q/AtrSzk="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit>

q̄q
<latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="FrFEvytxS7mPyHhU6vEyJTvDsFM="></latexit><latexit sha1_base64="FrFEvytxS7mPyHhU6vEyJTvDsFM="></latexit><latexit sha1_base64="ixvEw+q1fqQFNSgRNUzVXegYcF8="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit>

+
<latexit sha1_base64="q2w2/puivXrSrbZ5Mh2rfMV3Th4="></latexit><latexit sha1_base64="q2w2/puivXrSrbZ5Mh2rfMV3Th4="></latexit><latexit sha1_base64="q2w2/puivXrSrbZ5Mh2rfMV3Th4="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="nsovqC2jZF8W3J8L9q0kHhOQxkQ="></latexit><latexit sha1_base64="nsovqC2jZF8W3J8L9q0kHhOQxkQ="></latexit><latexit sha1_base64="Pp/S3X7mrCcJrVpPQrHbyZkSDS0="></latexit><latexit sha1_base64="q2w2/puivXrSrbZ5Mh2rfMV3Th4="></latexit><latexit sha1_base64="q2w2/puivXrSrbZ5Mh2rfMV3Th4="></latexit><latexit sha1_base64="q2w2/puivXrSrbZ5Mh2rfMV3Th4="></latexit><latexit sha1_base64="q2w2/puivXrSrbZ5Mh2rfMV3Th4="></latexit><latexit sha1_base64="q2w2/puivXrSrbZ5Mh2rfMV3Th4="></latexit><latexit sha1_base64="q2w2/puivXrSrbZ5Mh2rfMV3Th4="></latexit>

conv. diquark
<latexit sha1_base64="USRgwGiWIiuseAFG2rYQAUO6ThU="></latexit><latexit sha1_base64="USRgwGiWIiuseAFG2rYQAUO6ThU="></latexit><latexit sha1_base64="USRgwGiWIiuseAFG2rYQAUO6ThU="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="f1yP5WJtke1E++O7q5d/QgxXjig="></latexit><latexit sha1_base64="f1yP5WJtke1E++O7q5d/QgxXjig="></latexit><latexit sha1_base64="Ba5UFKI55cSrkaRN+7C7dxh3hBo="></latexit><latexit sha1_base64="USRgwGiWIiuseAFG2rYQAUO6ThU="></latexit><latexit sha1_base64="USRgwGiWIiuseAFG2rYQAUO6ThU="></latexit><latexit sha1_base64="USRgwGiWIiuseAFG2rYQAUO6ThU="></latexit><latexit sha1_base64="USRgwGiWIiuseAFG2rYQAUO6ThU="></latexit><latexit sha1_base64="USRgwGiWIiuseAFG2rYQAUO6ThU="></latexit><latexit sha1_base64="USRgwGiWIiuseAFG2rYQAUO6ThU="></latexit>

mirror diquark
<latexit sha1_base64="es2Z9UWrktuxFAYV0C+Zg8YGQhc="></latexit><latexit sha1_base64="es2Z9UWrktuxFAYV0C+Zg8YGQhc="></latexit><latexit sha1_base64="es2Z9UWrktuxFAYV0C+Zg8YGQhc="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="b6zqco1vT8waiPMjhYp6MTdRCAc="></latexit><latexit sha1_base64="b6zqco1vT8waiPMjhYp6MTdRCAc="></latexit><latexit sha1_base64="xzYaeO8KsB7DZQBzMl8GnhCKjWw="></latexit><latexit sha1_base64="es2Z9UWrktuxFAYV0C+Zg8YGQhc="></latexit><latexit sha1_base64="es2Z9UWrktuxFAYV0C+Zg8YGQhc="></latexit><latexit sha1_base64="es2Z9UWrktuxFAYV0C+Zg8YGQhc="></latexit><latexit sha1_base64="es2Z9UWrktuxFAYV0C+Zg8YGQhc="></latexit><latexit sha1_base64="es2Z9UWrktuxFAYV0C+Zg8YGQhc="></latexit><latexit sha1_base64="es2Z9UWrktuxFAYV0C+Zg8YGQhc="></latexit>

⇤c(2765) [⌅c(2970)]
<latexit sha1_base64="lMhiqofHBaOUSxGZE/VLo/wg5Zw="></latexit><latexit sha1_base64="lMhiqofHBaOUSxGZE/VLo/wg5Zw="></latexit><latexit sha1_base64="lMhiqofHBaOUSxGZE/VLo/wg5Zw="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="p5jY76e0/j55IC9NsIQ9khw9Kgg="></latexit><latexit sha1_base64="p5jY76e0/j55IC9NsIQ9khw9Kgg="></latexit><latexit sha1_base64="D63db/jmvhglDs9fIbyP2SlvlN4="></latexit><latexit sha1_base64="lMhiqofHBaOUSxGZE/VLo/wg5Zw="></latexit><latexit sha1_base64="lMhiqofHBaOUSxGZE/VLo/wg5Zw="></latexit><latexit sha1_base64="lMhiqofHBaOUSxGZE/VLo/wg5Zw="></latexit><latexit sha1_base64="lMhiqofHBaOUSxGZE/VLo/wg5Zw="></latexit><latexit sha1_base64="lMhiqofHBaOUSxGZE/VLo/wg5Zw="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="p5jY76e0/j55IC9NsIQ9khw9Kgg="></latexit><latexit sha1_base64="p5jY76e0/j55IC9NsIQ9khw9Kgg="></latexit><latexit sha1_base64="D63db/jmvhglDs9fIbyP2SlvlN4="></latexit><latexit sha1_base64="lMhiqofHBaOUSxGZE/VLo/wg5Zw="></latexit><latexit sha1_base64="lMhiqofHBaOUSxGZE/VLo/wg5Zw="></latexit><latexit sha1_base64="lMhiqofHBaOUSxGZE/VLo/wg5Zw="></latexit><latexit sha1_base64="lMhiqofHBaOUSxGZE/VLo/wg5Zw="></latexit><latexit sha1_base64="lMhiqofHBaOUSxGZE/VLo/wg5Zw="></latexit><latexit sha1_base64="lMhiqofHBaOUSxGZE/VLo/wg5Zw="></latexit>

⇤c(2286) [⌅c(2467)]
<latexit sha1_base64="FEEzOtjTJSFgmfc8PGWSb4XgCiA="></latexit><latexit sha1_base64="FEEzOtjTJSFgmfc8PGWSb4XgCiA="></latexit><latexit sha1_base64="FEEzOtjTJSFgmfc8PGWSb4XgCiA="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="iiAXk86u3OIj9eooSakYBGXFaTY="></latexit><latexit sha1_base64="iiAXk86u3OIj9eooSakYBGXFaTY="></latexit><latexit sha1_base64="AHDNo6DCHU490JoE5kVELzdXft0="></latexit><latexit sha1_base64="FEEzOtjTJSFgmfc8PGWSb4XgCiA="></latexit><latexit sha1_base64="FEEzOtjTJSFgmfc8PGWSb4XgCiA="></latexit><latexit sha1_base64="FEEzOtjTJSFgmfc8PGWSb4XgCiA="></latexit><latexit sha1_base64="FEEzOtjTJSFgmfc8PGWSb4XgCiA="></latexit><latexit sha1_base64="FEEzOtjTJSFgmfc8PGWSb4XgCiA="></latexit><latexit sha1_base64="FEEzOtjTJSFgmfc8PGWSb4XgCiA="></latexit>

Qqqq̄q
<latexit sha1_base64="S0z+XGusQJv/rrTYSjkTfJH1pws="></latexit><latexit sha1_base64="S0z+XGusQJv/rrTYSjkTfJH1pws="></latexit><latexit sha1_base64="S0z+XGusQJv/rrTYSjkTfJH1pws="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="agBGLA0K+LdzR+4XhUws1G8w73c="></latexit><latexit sha1_base64="agBGLA0K+LdzR+4XhUws1G8w73c="></latexit><latexit sha1_base64="Kno+nrExVClv6KWcpTiywnIImu8="></latexit><latexit sha1_base64="S0z+XGusQJv/rrTYSjkTfJH1pws="></latexit><latexit sha1_base64="S0z+XGusQJv/rrTYSjkTfJH1pws="></latexit><latexit sha1_base64="S0z+XGusQJv/rrTYSjkTfJH1pws="></latexit><latexit sha1_base64="S0z+XGusQJv/rrTYSjkTfJH1pws="></latexit><latexit sha1_base64="S0z+XGusQJv/rrTYSjkTfJH1pws="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="agBGLA0K+LdzR+4XhUws1G8w73c="></latexit><latexit sha1_base64="agBGLA0K+LdzR+4XhUws1G8w73c="></latexit><latexit sha1_base64="Kno+nrExVClv6KWcpTiywnIImu8="></latexit><latexit sha1_base64="S0z+XGusQJv/rrTYSjkTfJH1pws="></latexit><latexit sha1_base64="S0z+XGusQJv/rrTYSjkTfJH1pws="></latexit><latexit sha1_base64="S0z+XGusQJv/rrTYSjkTfJH1pws="></latexit><latexit sha1_base64="S0z+XGusQJv/rrTYSjkTfJH1pws="></latexit><latexit sha1_base64="S0z+XGusQJv/rrTYSjkTfJH1pws="></latexit><latexit sha1_base64="S0z+XGusQJv/rrTYSjkTfJH1pws="></latexit>

Qqq
<latexit sha1_base64="Myb7S6qzxJwmK15MsXIBzABDIsw="></latexit><latexit sha1_base64="Myb7S6qzxJwmK15MsXIBzABDIsw="></latexit><latexit sha1_base64="Myb7S6qzxJwmK15MsXIBzABDIsw="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="0b9WgpBPOkmHiH1M5gaRqydmrA0="></latexit><latexit sha1_base64="0b9WgpBPOkmHiH1M5gaRqydmrA0="></latexit><latexit sha1_base64="P+bQ35wkFGn44MoTxTMf34BsRrQ="></latexit><latexit sha1_base64="Myb7S6qzxJwmK15MsXIBzABDIsw="></latexit><latexit sha1_base64="Myb7S6qzxJwmK15MsXIBzABDIsw="></latexit><latexit sha1_base64="Myb7S6qzxJwmK15MsXIBzABDIsw="></latexit><latexit sha1_base64="Myb7S6qzxJwmK15MsXIBzABDIsw="></latexit><latexit sha1_base64="Myb7S6qzxJwmK15MsXIBzABDIsw="></latexit><latexit sha1_base64="Myb7S6qzxJwmK15MsXIBzABDIsw="></latexit>

� The role of mirror diquark can be 
tested by future lattice simulation?

q
<latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="kuabi6trYoi6rd0iW30q/AtrSzk="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit> q

<latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="kuabi6trYoi6rd0iW30q/AtrSzk="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit> q
<latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="kuabi6trYoi6rd0iW30q/AtrSzk="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit>

q
<latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="kuabi6trYoi6rd0iW30q/AtrSzk="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit>

q̄q
<latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="FrFEvytxS7mPyHhU6vEyJTvDsFM="></latexit><latexit sha1_base64="FrFEvytxS7mPyHhU6vEyJTvDsFM="></latexit><latexit sha1_base64="ixvEw+q1fqQFNSgRNUzVXegYcF8="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit>������
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D. S. , A. Hosaka; 2101.09764 

- The simplest picture of light hadrons is to regard baryons as
states and mesons as      states

・Light exotic hadrons with chiral symmetry

1. Introduction

qqq
<latexit sha1_base64="J5hyPo4H+4Uec2wZQwd4fhBfBj4="></latexit><latexit sha1_base64="J5hyPo4H+4Uec2wZQwd4fhBfBj4="></latexit><latexit sha1_base64="J5hyPo4H+4Uec2wZQwd4fhBfBj4="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="OcDm0C1nbriDSCXLcEbfSlHPBd4="></latexit><latexit sha1_base64="OcDm0C1nbriDSCXLcEbfSlHPBd4="></latexit><latexit sha1_base64="rluAhIYlXnvH+6eEiGh2U4DtFOk="></latexit><latexit sha1_base64="J5hyPo4H+4Uec2wZQwd4fhBfBj4="></latexit><latexit sha1_base64="J5hyPo4H+4Uec2wZQwd4fhBfBj4="></latexit><latexit sha1_base64="J5hyPo4H+4Uec2wZQwd4fhBfBj4="></latexit><latexit sha1_base64="J5hyPo4H+4Uec2wZQwd4fhBfBj4="></latexit><latexit sha1_base64="J5hyPo4H+4Uec2wZQwd4fhBfBj4="></latexit><latexit sha1_base64="J5hyPo4H+4Uec2wZQwd4fhBfBj4="></latexit>

- Exotic hadrons of           or          with chiral symmetry
have also been studied 

qqq
<latexit sha1_base64="J5hyPo4H+4Uec2wZQwd4fhBfBj4="></latexit><latexit sha1_base64="J5hyPo4H+4Uec2wZQwd4fhBfBj4="></latexit><latexit sha1_base64="J5hyPo4H+4Uec2wZQwd4fhBfBj4="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="OcDm0C1nbriDSCXLcEbfSlHPBd4="></latexit><latexit sha1_base64="OcDm0C1nbriDSCXLcEbfSlHPBd4="></latexit><latexit sha1_base64="rluAhIYlXnvH+6eEiGh2U4DtFOk="></latexit><latexit sha1_base64="J5hyPo4H+4Uec2wZQwd4fhBfBj4="></latexit><latexit sha1_base64="J5hyPo4H+4Uec2wZQwd4fhBfBj4="></latexit><latexit sha1_base64="J5hyPo4H+4Uec2wZQwd4fhBfBj4="></latexit><latexit sha1_base64="J5hyPo4H+4Uec2wZQwd4fhBfBj4="></latexit><latexit sha1_base64="J5hyPo4H+4Uec2wZQwd4fhBfBj4="></latexit><latexit sha1_base64="J5hyPo4H+4Uec2wZQwd4fhBfBj4="></latexit>

state statee.g.
<latexit sha1_base64="CbHaJvgVT2t7GEoGJt2HRDdi6UE="></latexit><latexit sha1_base64="CbHaJvgVT2t7GEoGJt2HRDdi6UE="></latexit><latexit sha1_base64="CbHaJvgVT2t7GEoGJt2HRDdi6UE="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="XFNeCyfXjFafaKqA/D3JapqgEUQ="></latexit><latexit sha1_base64="XFNeCyfXjFafaKqA/D3JapqgEUQ="></latexit><latexit sha1_base64="LbOHkxeeBUDZ6oSwilFv4Al36G8="></latexit><latexit sha1_base64="CbHaJvgVT2t7GEoGJt2HRDdi6UE="></latexit><latexit sha1_base64="CbHaJvgVT2t7GEoGJt2HRDdi6UE="></latexit><latexit sha1_base64="CbHaJvgVT2t7GEoGJt2HRDdi6UE="></latexit><latexit sha1_base64="CbHaJvgVT2t7GEoGJt2HRDdi6UE="></latexit><latexit sha1_base64="CbHaJvgVT2t7GEoGJt2HRDdi6UE="></latexit><latexit sha1_base64="CbHaJvgVT2t7GEoGJt2HRDdi6UE="></latexit>
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<latexit sha1_base64="iee5YRXFLut97mvx3VVLdZ2WkZw="></latexit><latexit sha1_base64="iee5YRXFLut97mvx3VVLdZ2WkZw="></latexit><latexit sha1_base64="iee5YRXFLut97mvx3VVLdZ2WkZw="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="3JcZFsCVOlSzBOcdTKjTPWnIkX0="></latexit><latexit sha1_base64="3JcZFsCVOlSzBOcdTKjTPWnIkX0="></latexit><latexit sha1_base64="QSwcZlrOTXqA0KWNscI3c89NZ8A="></latexit><latexit sha1_base64="iee5YRXFLut97mvx3VVLdZ2WkZw="></latexit><latexit sha1_base64="iee5YRXFLut97mvx3VVLdZ2WkZw="></latexit><latexit sha1_base64="iee5YRXFLut97mvx3VVLdZ2WkZw="></latexit><latexit sha1_base64="iee5YRXFLut97mvx3VVLdZ2WkZw="></latexit><latexit sha1_base64="iee5YRXFLut97mvx3VVLdZ2WkZw="></latexit><latexit sha1_base64="iee5YRXFLut97mvx3VVLdZ2WkZw="></latexit>

B0i
L ⇠ [qTC�5q]q

j
R(q̄

j
Rq

i
L)

<latexit sha1_base64="K9/vFcyHsBA8u/ApMGfICO7qzKk="></latexit><latexit sha1_base64="K9/vFcyHsBA8u/ApMGfICO7qzKk="></latexit><latexit sha1_base64="K9/vFcyHsBA8u/ApMGfICO7qzKk="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="QtWim1fCEsSUyRT1h9bel0PvBT0="></latexit><latexit sha1_base64="QtWim1fCEsSUyRT1h9bel0PvBT0="></latexit><latexit sha1_base64="TZrJo26yGIWA7fdAaM84D+vzLIo="></latexit><latexit sha1_base64="K9/vFcyHsBA8u/ApMGfICO7qzKk="></latexit><latexit sha1_base64="K9/vFcyHsBA8u/ApMGfICO7qzKk="></latexit><latexit sha1_base64="K9/vFcyHsBA8u/ApMGfICO7qzKk="></latexit><latexit sha1_base64="K9/vFcyHsBA8u/ApMGfICO7qzKk="></latexit><latexit sha1_base64="K9/vFcyHsBA8u/ApMGfICO7qzKk="></latexit><latexit sha1_base64="K9/vFcyHsBA8u/ApMGfICO7qzKk="></latexit>

Bi
L ⇠ [qTC�5q]q

i
L

<latexit sha1_base64="09vyRi1gj8ZMNOE/pOYQj9RI9RQ="></latexit><latexit sha1_base64="09vyRi1gj8ZMNOE/pOYQj9RI9RQ="></latexit><latexit sha1_base64="09vyRi1gj8ZMNOE/pOYQj9RI9RQ="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="2ZAqOAZLGqYIxfWC+HbF5hwL4iM="></latexit><latexit sha1_base64="2ZAqOAZLGqYIxfWC+HbF5hwL4iM="></latexit><latexit sha1_base64="pYQadhqsAHJhLeiKqw/EkF+s5oc="></latexit><latexit sha1_base64="09vyRi1gj8ZMNOE/pOYQj9RI9RQ="></latexit><latexit sha1_base64="09vyRi1gj8ZMNOE/pOYQj9RI9RQ="></latexit><latexit sha1_base64="09vyRi1gj8ZMNOE/pOYQj9RI9RQ="></latexit><latexit sha1_base64="09vyRi1gj8ZMNOE/pOYQj9RI9RQ="></latexit><latexit sha1_base64="09vyRi1gj8ZMNOE/pOYQj9RI9RQ="></latexit><latexit sha1_base64="09vyRi1gj8ZMNOE/pOYQj9RI9RQ="></latexit>

Bi
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<latexit sha1_base64="5cWb/zWYLN8VnsZMaBbizoR3AHc="></latexit><latexit sha1_base64="5cWb/zWYLN8VnsZMaBbizoR3AHc="></latexit><latexit sha1_base64="5cWb/zWYLN8VnsZMaBbizoR3AHc="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="RlWh0gfXsEWGueRWJQM27aVszhQ="></latexit><latexit sha1_base64="RlWh0gfXsEWGueRWJQM27aVszhQ="></latexit><latexit sha1_base64="6oqJRXBJIMpjQFBBQpBfFtRkuFo="></latexit><latexit sha1_base64="5cWb/zWYLN8VnsZMaBbizoR3AHc="></latexit><latexit sha1_base64="5cWb/zWYLN8VnsZMaBbizoR3AHc="></latexit><latexit sha1_base64="5cWb/zWYLN8VnsZMaBbizoR3AHc="></latexit><latexit sha1_base64="5cWb/zWYLN8VnsZMaBbizoR3AHc="></latexit><latexit sha1_base64="5cWb/zWYLN8VnsZMaBbizoR3AHc="></latexit><latexit sha1_base64="5cWb/zWYLN8VnsZMaBbizoR3AHc="></latexit>

M ij ⇠ q̄jRq
i
L

<latexit sha1_base64="TWlhANSFbuvnOrZ1xAK9bbvxm+Y="></latexit><latexit sha1_base64="TWlhANSFbuvnOrZ1xAK9bbvxm+Y="></latexit><latexit sha1_base64="TWlhANSFbuvnOrZ1xAK9bbvxm+Y="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="iCj3hH3zbCjLTIuTCEFjkoA+0Uw="></latexit><latexit sha1_base64="iCj3hH3zbCjLTIuTCEFjkoA+0Uw="></latexit><latexit sha1_base64="HdKx5aQ3UH4LwiusCWIrfCjgXTc="></latexit><latexit sha1_base64="TWlhANSFbuvnOrZ1xAK9bbvxm+Y="></latexit><latexit sha1_base64="TWlhANSFbuvnOrZ1xAK9bbvxm+Y="></latexit><latexit sha1_base64="TWlhANSFbuvnOrZ1xAK9bbvxm+Y="></latexit><latexit sha1_base64="TWlhANSFbuvnOrZ1xAK9bbvxm+Y="></latexit><latexit sha1_base64="TWlhANSFbuvnOrZ1xAK9bbvxm+Y="></latexit><latexit sha1_base64="TWlhANSFbuvnOrZ1xAK9bbvxm+Y="></latexit>
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<latexit sha1_base64="Wp8a+otbq6ngP3WDaotQVDtL7Ow="></latexit><latexit sha1_base64="Wp8a+otbq6ngP3WDaotQVDtL7Ow="></latexit><latexit sha1_base64="Wp8a+otbq6ngP3WDaotQVDtL7Ow="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="E4+p6E/Aawe8uQv9FD+vbvI5yf8="></latexit><latexit sha1_base64="E4+p6E/Aawe8uQv9FD+vbvI5yf8="></latexit><latexit sha1_base64="KWGIrp5EQO6DfCo01Tzp7UCaYVA="></latexit><latexit sha1_base64="Wp8a+otbq6ngP3WDaotQVDtL7Ow="></latexit><latexit sha1_base64="Wp8a+otbq6ngP3WDaotQVDtL7Ow="></latexit><latexit sha1_base64="Wp8a+otbq6ngP3WDaotQVDtL7Ow="></latexit><latexit sha1_base64="Wp8a+otbq6ngP3WDaotQVDtL7Ow="></latexit><latexit sha1_base64="Wp8a+otbq6ngP3WDaotQVDtL7Ow="></latexit><latexit sha1_base64="Wp8a+otbq6ngP3WDaotQVDtL7Ow="></latexit>

�
�

qqqq̄q
<latexit sha1_base64="h8b9aE3Doq5NmYAc8+YYavqZxnA="></latexit><latexit sha1_base64="h8b9aE3Doq5NmYAc8+YYavqZxnA="></latexit><latexit sha1_base64="h8b9aE3Doq5NmYAc8+YYavqZxnA="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="AgOm4bgHM6dXd3EVbL5g6QK0ipE="></latexit><latexit sha1_base64="AgOm4bgHM6dXd3EVbL5g6QK0ipE="></latexit><latexit sha1_base64="5N+dUZieGD5OaYnV/mAE4t9DGno="></latexit><latexit sha1_base64="h8b9aE3Doq5NmYAc8+YYavqZxnA="></latexit><latexit sha1_base64="h8b9aE3Doq5NmYAc8+YYavqZxnA="></latexit><latexit sha1_base64="h8b9aE3Doq5NmYAc8+YYavqZxnA="></latexit><latexit sha1_base64="h8b9aE3Doq5NmYAc8+YYavqZxnA="></latexit><latexit sha1_base64="h8b9aE3Doq5NmYAc8+YYavqZxnA="></latexit><latexit sha1_base64="h8b9aE3Doq5NmYAc8+YYavqZxnA="></latexit>

e.g.
<latexit sha1_base64="CbHaJvgVT2t7GEoGJt2HRDdi6UE="></latexit><latexit sha1_base64="CbHaJvgVT2t7GEoGJt2HRDdi6UE="></latexit><latexit sha1_base64="CbHaJvgVT2t7GEoGJt2HRDdi6UE="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="XFNeCyfXjFafaKqA/D3JapqgEUQ="></latexit><latexit sha1_base64="XFNeCyfXjFafaKqA/D3JapqgEUQ="></latexit><latexit sha1_base64="LbOHkxeeBUDZ6oSwilFv4Al36G8="></latexit><latexit sha1_base64="CbHaJvgVT2t7GEoGJt2HRDdi6UE="></latexit><latexit sha1_base64="CbHaJvgVT2t7GEoGJt2HRDdi6UE="></latexit><latexit sha1_base64="CbHaJvgVT2t7GEoGJt2HRDdi6UE="></latexit><latexit sha1_base64="CbHaJvgVT2t7GEoGJt2HRDdi6UE="></latexit><latexit sha1_base64="CbHaJvgVT2t7GEoGJt2HRDdi6UE="></latexit><latexit sha1_base64="CbHaJvgVT2t7GEoGJt2HRDdi6UE="></latexit>

qR(L) =
1± �5

2
q

<latexit sha1_base64="KrW7FWHx3DkuKCY6xlhxlPIhTpI="></latexit><latexit sha1_base64="KrW7FWHx3DkuKCY6xlhxlPIhTpI="></latexit><latexit sha1_base64="KrW7FWHx3DkuKCY6xlhxlPIhTpI="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="iQ5efNdmdX4VusGcPSEn6ntgQqc="></latexit><latexit sha1_base64="iQ5efNdmdX4VusGcPSEn6ntgQqc="></latexit><latexit sha1_base64="ACSSyZkjAx23IMkxgZXOlzhLs9c="></latexit><latexit sha1_base64="KrW7FWHx3DkuKCY6xlhxlPIhTpI="></latexit><latexit sha1_base64="KrW7FWHx3DkuKCY6xlhxlPIhTpI="></latexit><latexit sha1_base64="KrW7FWHx3DkuKCY6xlhxlPIhTpI="></latexit><latexit sha1_base64="KrW7FWHx3DkuKCY6xlhxlPIhTpI="></latexit><latexit sha1_base64="KrW7FWHx3DkuKCY6xlhxlPIhTpI="></latexit><latexit sha1_base64="KrW7FWHx3DkuKCY6xlhxlPIhTpI="></latexit>

stateqqqq̄q
<latexit sha1_base64="h8b9aE3Doq5NmYAc8+YYavqZxnA="></latexit><latexit sha1_base64="h8b9aE3Doq5NmYAc8+YYavqZxnA="></latexit><latexit sha1_base64="h8b9aE3Doq5NmYAc8+YYavqZxnA="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="AgOm4bgHM6dXd3EVbL5g6QK0ipE="></latexit><latexit sha1_base64="AgOm4bgHM6dXd3EVbL5g6QK0ipE="></latexit><latexit sha1_base64="5N+dUZieGD5OaYnV/mAE4t9DGno="></latexit><latexit sha1_base64="h8b9aE3Doq5NmYAc8+YYavqZxnA="></latexit><latexit sha1_base64="h8b9aE3Doq5NmYAc8+YYavqZxnA="></latexit><latexit sha1_base64="h8b9aE3Doq5NmYAc8+YYavqZxnA="></latexit><latexit sha1_base64="h8b9aE3Doq5NmYAc8+YYavqZxnA="></latexit><latexit sha1_base64="h8b9aE3Doq5NmYAc8+YYavqZxnA="></latexit><latexit sha1_base64="h8b9aE3Doq5NmYAc8+YYavqZxnA="></latexit>

stateq̄qq̄q
<latexit sha1_base64="7EByrex48M8yne2ZiWqy/HyeFHU="></latexit><latexit sha1_base64="7EByrex48M8yne2ZiWqy/HyeFHU="></latexit><latexit sha1_base64="7EByrex48M8yne2ZiWqy/HyeFHU="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="xFzpTRn7JPUBAk44zewv+KCriC8="></latexit><latexit sha1_base64="xFzpTRn7JPUBAk44zewv+KCriC8="></latexit><latexit sha1_base64="l5BEaZo/1mxOePik10AZiWZlxcM="></latexit><latexit sha1_base64="7EByrex48M8yne2ZiWqy/HyeFHU="></latexit><latexit sha1_base64="7EByrex48M8yne2ZiWqy/HyeFHU="></latexit><latexit sha1_base64="7EByrex48M8yne2ZiWqy/HyeFHU="></latexit><latexit sha1_base64="7EByrex48M8yne2ZiWqy/HyeFHU="></latexit><latexit sha1_base64="7EByrex48M8yne2ZiWqy/HyeFHU="></latexit><latexit sha1_base64="7EByrex48M8yne2ZiWqy/HyeFHU="></latexit>

Jido, Oka, Hosaka; PTP (2001)
Fariborz, Jora, Schechter; PRD(2005)

i, j, k : flavor index
<latexit sha1_base64="1ytwnLB/THC/0wSIk3gw8N3RJZg="></latexit><latexit sha1_base64="1ytwnLB/THC/0wSIk3gw8N3RJZg="></latexit><latexit sha1_base64="1ytwnLB/THC/0wSIk3gw8N3RJZg="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="M/t916LN9+Kt1Fde3u88ic42Cos="></latexit><latexit sha1_base64="M/t916LN9+Kt1Fde3u88ic42Cos="></latexit><latexit sha1_base64="MpwrAso2TMMkNCj/VJPdd3/NCt4="></latexit><latexit sha1_base64="1ytwnLB/THC/0wSIk3gw8N3RJZg="></latexit><latexit sha1_base64="1ytwnLB/THC/0wSIk3gw8N3RJZg="></latexit><latexit sha1_base64="1ytwnLB/THC/0wSIk3gw8N3RJZg="></latexit><latexit sha1_base64="1ytwnLB/THC/0wSIk3gw8N3RJZg="></latexit><latexit sha1_base64="1ytwnLB/THC/0wSIk3gw8N3RJZg="></latexit><latexit sha1_base64="1ytwnLB/THC/0wSIk3gw8N3RJZg="></latexit>

q̄qq̄q
<latexit sha1_base64="7EByrex48M8yne2ZiWqy/HyeFHU="></latexit><latexit sha1_base64="7EByrex48M8yne2ZiWqy/HyeFHU="></latexit><latexit sha1_base64="7EByrex48M8yne2ZiWqy/HyeFHU="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="xFzpTRn7JPUBAk44zewv+KCriC8="></latexit><latexit sha1_base64="xFzpTRn7JPUBAk44zewv+KCriC8="></latexit><latexit sha1_base64="l5BEaZo/1mxOePik10AZiWZlxcM="></latexit><latexit sha1_base64="7EByrex48M8yne2ZiWqy/HyeFHU="></latexit><latexit sha1_base64="7EByrex48M8yne2ZiWqy/HyeFHU="></latexit><latexit sha1_base64="7EByrex48M8yne2ZiWqy/HyeFHU="></latexit><latexit sha1_base64="7EByrex48M8yne2ZiWqy/HyeFHU="></latexit><latexit sha1_base64="7EByrex48M8yne2ZiWqy/HyeFHU="></latexit><latexit sha1_base64="7EByrex48M8yne2ZiWqy/HyeFHU="></latexit>
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D. S. , A. Hosaka; 2101.09764 

- Inverse mass hierarchy of light hadrons

1. Introduction

N(939)
<latexit sha1_base64="n0fhXkvMXav3jlkTuNfSwTmmFw4="></latexit><latexit sha1_base64="n0fhXkvMXav3jlkTuNfSwTmmFw4="></latexit><latexit sha1_base64="n0fhXkvMXav3jlkTuNfSwTmmFw4="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="XHiqMezxZcQ7OA3ja65mngv8v9o="></latexit><latexit sha1_base64="XHiqMezxZcQ7OA3ja65mngv8v9o="></latexit><latexit sha1_base64="7TJCvKC3/ty5Jrs+JzUnf/qARUI="></latexit><latexit sha1_base64="n0fhXkvMXav3jlkTuNfSwTmmFw4="></latexit><latexit sha1_base64="n0fhXkvMXav3jlkTuNfSwTmmFw4="></latexit><latexit sha1_base64="n0fhXkvMXav3jlkTuNfSwTmmFw4="></latexit><latexit sha1_base64="n0fhXkvMXav3jlkTuNfSwTmmFw4="></latexit><latexit sha1_base64="n0fhXkvMXav3jlkTuNfSwTmmFw4="></latexit><latexit sha1_base64="n0fhXkvMXav3jlkTuNfSwTmmFw4="></latexit>

N(1440)
<latexit sha1_base64="pJq2KwVz1QhNJXegkfWbyh3scik="></latexit><latexit sha1_base64="pJq2KwVz1QhNJXegkfWbyh3scik="></latexit><latexit sha1_base64="pJq2KwVz1QhNJXegkfWbyh3scik="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="xPx0nSwLw82TqCnVp6CdHAHaBpE="></latexit><latexit sha1_base64="xPx0nSwLw82TqCnVp6CdHAHaBpE="></latexit><latexit sha1_base64="ui9LwRRdHbUWJH/6jhlOrxWypC0="></latexit><latexit sha1_base64="pJq2KwVz1QhNJXegkfWbyh3scik="></latexit><latexit sha1_base64="pJq2KwVz1QhNJXegkfWbyh3scik="></latexit><latexit sha1_base64="pJq2KwVz1QhNJXegkfWbyh3scik="></latexit><latexit sha1_base64="pJq2KwVz1QhNJXegkfWbyh3scik="></latexit><latexit sha1_base64="pJq2KwVz1QhNJXegkfWbyh3scik="></latexit><latexit sha1_base64="pJq2KwVz1QhNJXegkfWbyh3scik="></latexit>

a0(980)
<latexit sha1_base64="VBKvhmYAcEfKZdUiDYIXPQkFxsU="></latexit><latexit sha1_base64="VBKvhmYAcEfKZdUiDYIXPQkFxsU="></latexit><latexit sha1_base64="VBKvhmYAcEfKZdUiDYIXPQkFxsU="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="J4EPhirRPvv9Q1Ah7cE+2iJDel4="></latexit><latexit sha1_base64="J4EPhirRPvv9Q1Ah7cE+2iJDel4="></latexit><latexit sha1_base64="BVZKiC3xNHFxoyNVjLTbhj02X6Y="></latexit><latexit sha1_base64="VBKvhmYAcEfKZdUiDYIXPQkFxsU="></latexit><latexit sha1_base64="VBKvhmYAcEfKZdUiDYIXPQkFxsU="></latexit><latexit sha1_base64="VBKvhmYAcEfKZdUiDYIXPQkFxsU="></latexit><latexit sha1_base64="VBKvhmYAcEfKZdUiDYIXPQkFxsU="></latexit><latexit sha1_base64="VBKvhmYAcEfKZdUiDYIXPQkFxsU="></latexit><latexit sha1_base64="VBKvhmYAcEfKZdUiDYIXPQkFxsU="></latexit>

f0(980)
<latexit sha1_base64="JMFpsOKNajVVvOuVamDq+GOqF+M="></latexit><latexit sha1_base64="JMFpsOKNajVVvOuVamDq+GOqF+M="></latexit><latexit sha1_base64="JMFpsOKNajVVvOuVamDq+GOqF+M="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="Wprc6QtpXwak5kKS+8ZvSLA8qgc="></latexit><latexit sha1_base64="Wprc6QtpXwak5kKS+8ZvSLA8qgc="></latexit><latexit sha1_base64="M9Evwnu1r4hJeaz7tg1o/xYIEIQ="></latexit><latexit sha1_base64="JMFpsOKNajVVvOuVamDq+GOqF+M="></latexit><latexit sha1_base64="JMFpsOKNajVVvOuVamDq+GOqF+M="></latexit><latexit sha1_base64="JMFpsOKNajVVvOuVamDq+GOqF+M="></latexit><latexit sha1_base64="JMFpsOKNajVVvOuVamDq+GOqF+M="></latexit><latexit sha1_base64="JMFpsOKNajVVvOuVamDq+GOqF+M="></latexit><latexit sha1_base64="JMFpsOKNajVVvOuVamDq+GOqF+M="></latexit>

K⇤
0 (700)

<latexit sha1_base64="Q5KeruCJEDINWL7f1RzhOeaE3lQ="></latexit><latexit sha1_base64="Q5KeruCJEDINWL7f1RzhOeaE3lQ="></latexit><latexit sha1_base64="Q5KeruCJEDINWL7f1RzhOeaE3lQ="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="1iBsHZXs5sCQPEneEFKrVJxaQaI="></latexit><latexit sha1_base64="1iBsHZXs5sCQPEneEFKrVJxaQaI="></latexit><latexit sha1_base64="xHu1QA1F0FeuYGTe9hNANbNjHas="></latexit><latexit sha1_base64="Q5KeruCJEDINWL7f1RzhOeaE3lQ="></latexit><latexit sha1_base64="Q5KeruCJEDINWL7f1RzhOeaE3lQ="></latexit><latexit sha1_base64="Q5KeruCJEDINWL7f1RzhOeaE3lQ="></latexit><latexit sha1_base64="Q5KeruCJEDINWL7f1RzhOeaE3lQ="></latexit><latexit sha1_base64="Q5KeruCJEDINWL7f1RzhOeaE3lQ="></latexit><latexit sha1_base64="Q5KeruCJEDINWL7f1RzhOeaE3lQ="></latexit>

f0(500)
<latexit sha1_base64="67mxqGT2obN9zf8PUWowdq2phC8="></latexit><latexit sha1_base64="67mxqGT2obN9zf8PUWowdq2phC8="></latexit><latexit sha1_base64="67mxqGT2obN9zf8PUWowdq2phC8="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="vSeUTAjBiBmehgghuMsXO57WP4g="></latexit><latexit sha1_base64="vSeUTAjBiBmehgghuMsXO57WP4g="></latexit><latexit sha1_base64="dDIgvXO57v2AHlH0WlEQU8gPrpE="></latexit><latexit sha1_base64="67mxqGT2obN9zf8PUWowdq2phC8="></latexit><latexit sha1_base64="67mxqGT2obN9zf8PUWowdq2phC8="></latexit><latexit sha1_base64="67mxqGT2obN9zf8PUWowdq2phC8="></latexit><latexit sha1_base64="67mxqGT2obN9zf8PUWowdq2phC8="></latexit><latexit sha1_base64="67mxqGT2obN9zf8PUWowdq2phC8="></latexit><latexit sha1_base64="67mxqGT2obN9zf8PUWowdq2phC8="></latexit>

I = 1
<latexit sha1_base64="z7pf5lkpsnhDgBFJFpHETTVt0nY="></latexit><latexit sha1_base64="z7pf5lkpsnhDgBFJFpHETTVt0nY="></latexit><latexit sha1_base64="z7pf5lkpsnhDgBFJFpHETTVt0nY="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="fFlu9AePcarB8lxPPNsH7uQI0lA="></latexit><latexit sha1_base64="fFlu9AePcarB8lxPPNsH7uQI0lA="></latexit><latexit sha1_base64="dgHxSm7vNMVCvSRYLWmOtQj8Rm8="></latexit><latexit sha1_base64="z7pf5lkpsnhDgBFJFpHETTVt0nY="></latexit><latexit sha1_base64="z7pf5lkpsnhDgBFJFpHETTVt0nY="></latexit><latexit sha1_base64="z7pf5lkpsnhDgBFJFpHETTVt0nY="></latexit><latexit sha1_base64="z7pf5lkpsnhDgBFJFpHETTVt0nY="></latexit><latexit sha1_base64="z7pf5lkpsnhDgBFJFpHETTVt0nY="></latexit><latexit sha1_base64="z7pf5lkpsnhDgBFJFpHETTVt0nY="></latexit>

I = 0
<latexit sha1_base64="N9Lbcu5gpviA3IgIWNc7cYMSX0Y="></latexit><latexit sha1_base64="N9Lbcu5gpviA3IgIWNc7cYMSX0Y="></latexit><latexit sha1_base64="N9Lbcu5gpviA3IgIWNc7cYMSX0Y="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="fSjH8BqHdWwudZb7DiQMHZAPzf4="></latexit><latexit sha1_base64="fSjH8BqHdWwudZb7DiQMHZAPzf4="></latexit><latexit sha1_base64="7RqXOcjmHEzndGhhJuN55sdmbWk="></latexit><latexit sha1_base64="N9Lbcu5gpviA3IgIWNc7cYMSX0Y="></latexit><latexit sha1_base64="N9Lbcu5gpviA3IgIWNc7cYMSX0Y="></latexit><latexit sha1_base64="N9Lbcu5gpviA3IgIWNc7cYMSX0Y="></latexit><latexit sha1_base64="N9Lbcu5gpviA3IgIWNc7cYMSX0Y="></latexit><latexit sha1_base64="N9Lbcu5gpviA3IgIWNc7cYMSX0Y="></latexit><latexit sha1_base64="N9Lbcu5gpviA3IgIWNc7cYMSX0Y="></latexit>

I =
1

2
<latexit sha1_base64="1lkUgRNfAm29Zfh0K9GFWh6k+KI="></latexit><latexit sha1_base64="1lkUgRNfAm29Zfh0K9GFWh6k+KI="></latexit><latexit sha1_base64="1lkUgRNfAm29Zfh0K9GFWh6k+KI="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="yKK+tA0MzoJPF+a05Yg4WNPk6A8="></latexit><latexit sha1_base64="yKK+tA0MzoJPF+a05Yg4WNPk6A8="></latexit><latexit sha1_base64="w7bFc+vhpqLt6whUv/Ipwi1NwoU="></latexit><latexit sha1_base64="1lkUgRNfAm29Zfh0K9GFWh6k+KI="></latexit><latexit sha1_base64="1lkUgRNfAm29Zfh0K9GFWh6k+KI="></latexit><latexit sha1_base64="1lkUgRNfAm29Zfh0K9GFWh6k+KI="></latexit><latexit sha1_base64="1lkUgRNfAm29Zfh0K9GFWh6k+KI="></latexit><latexit sha1_base64="1lkUgRNfAm29Zfh0K9GFWh6k+KI="></latexit><latexit sha1_base64="1lkUgRNfAm29Zfh0K9GFWh6k+KI="></latexit>

I = 0
<latexit sha1_base64="N9Lbcu5gpviA3IgIWNc7cYMSX0Y="></latexit><latexit sha1_base64="N9Lbcu5gpviA3IgIWNc7cYMSX0Y="></latexit><latexit sha1_base64="N9Lbcu5gpviA3IgIWNc7cYMSX0Y="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="fSjH8BqHdWwudZb7DiQMHZAPzf4="></latexit><latexit sha1_base64="fSjH8BqHdWwudZb7DiQMHZAPzf4="></latexit><latexit sha1_base64="7RqXOcjmHEzndGhhJuN55sdmbWk="></latexit><latexit sha1_base64="N9Lbcu5gpviA3IgIWNc7cYMSX0Y="></latexit><latexit sha1_base64="N9Lbcu5gpviA3IgIWNc7cYMSX0Y="></latexit><latexit sha1_base64="N9Lbcu5gpviA3IgIWNc7cYMSX0Y="></latexit><latexit sha1_base64="N9Lbcu5gpviA3IgIWNc7cYMSX0Y="></latexit><latexit sha1_base64="N9Lbcu5gpviA3IgIWNc7cYMSX0Y="></latexit><latexit sha1_base64="N9Lbcu5gpviA3IgIWNc7cYMSX0Y="></latexit>

naively m[�s̄s] > m[K⇤
0 ] > m[�q̄q] ' m[a0]

<latexit sha1_base64="rQ4KR8koMvEUWLNEMDZ0uPhcHW4="></latexit><latexit sha1_base64="rQ4KR8koMvEUWLNEMDZ0uPhcHW4="></latexit><latexit sha1_base64="rQ4KR8koMvEUWLNEMDZ0uPhcHW4="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="ThyJypYfhc/NNtY2n2+WC4FQcTo="></latexit><latexit sha1_base64="ThyJypYfhc/NNtY2n2+WC4FQcTo="></latexit><latexit sha1_base64="23Xtam6npZzKM4p+xpliFjmWE3I="></latexit><latexit sha1_base64="rQ4KR8koMvEUWLNEMDZ0uPhcHW4="></latexit><latexit sha1_base64="rQ4KR8koMvEUWLNEMDZ0uPhcHW4="></latexit><latexit sha1_base64="rQ4KR8koMvEUWLNEMDZ0uPhcHW4="></latexit><latexit sha1_base64="rQ4KR8koMvEUWLNEMDZ0uPhcHW4="></latexit><latexit sha1_base64="rQ4KR8koMvEUWLNEMDZ0uPhcHW4="></latexit><latexit sha1_base64="rQ4KR8koMvEUWLNEMDZ0uPhcHW4="></latexit>

g.s.
<latexit sha1_base64="xQYtr3B8ObUIGein1fJM+PG329A="></latexit><latexit sha1_base64="xQYtr3B8ObUIGein1fJM+PG329A="></latexit><latexit sha1_base64="xQYtr3B8ObUIGein1fJM+PG329A="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="zy0Z7KA0uBfOKT2dPCGFFxBPKQE="></latexit><latexit sha1_base64="zy0Z7KA0uBfOKT2dPCGFFxBPKQE="></latexit><latexit sha1_base64="eYUWw4XSA0FhZOdPXpSAuj2Wv5A="></latexit><latexit sha1_base64="xQYtr3B8ObUIGein1fJM+PG329A="></latexit><latexit sha1_base64="xQYtr3B8ObUIGein1fJM+PG329A="></latexit><latexit sha1_base64="xQYtr3B8ObUIGein1fJM+PG329A="></latexit><latexit sha1_base64="xQYtr3B8ObUIGein1fJM+PG329A="></latexit><latexit sha1_base64="xQYtr3B8ObUIGein1fJM+PG329A="></latexit><latexit sha1_base64="xQYtr3B8ObUIGein1fJM+PG329A="></latexit>

m[N(1/2+)] > m[N(1/2�)]
<latexit sha1_base64="W5sGlShBnIX0KaMcZ1HK4VH/mm4="></latexit><latexit sha1_base64="W5sGlShBnIX0KaMcZ1HK4VH/mm4="></latexit><latexit sha1_base64="W5sGlShBnIX0KaMcZ1HK4VH/mm4="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="P+wwavQ/KwGd1O6VrqdGFJFUAn0="></latexit><latexit sha1_base64="P+wwavQ/KwGd1O6VrqdGFJFUAn0="></latexit><latexit sha1_base64="0csibL414JaCsOmx7S5iEZMDMeU="></latexit><latexit sha1_base64="W5sGlShBnIX0KaMcZ1HK4VH/mm4="></latexit><latexit sha1_base64="W5sGlShBnIX0KaMcZ1HK4VH/mm4="></latexit><latexit sha1_base64="W5sGlShBnIX0KaMcZ1HK4VH/mm4="></latexit><latexit sha1_base64="W5sGlShBnIX0KaMcZ1HK4VH/mm4="></latexit><latexit sha1_base64="W5sGlShBnIX0KaMcZ1HK4VH/mm4="></latexit><latexit sha1_base64="W5sGlShBnIX0KaMcZ1HK4VH/mm4="></latexit>

naively

- The exotic states are expected to give a solution
of the above puzzles

・Light exotic hadrons with chiral symmetry

JP =
1

2

+

<latexit sha1_base64="PegLi/QplsTqn5xcgVhkcKZWLwM="></latexit><latexit sha1_base64="PegLi/QplsTqn5xcgVhkcKZWLwM="></latexit><latexit sha1_base64="PegLi/QplsTqn5xcgVhkcKZWLwM="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="vp6de2Y4hFXiA+07FSU9V6T7pqU="></latexit><latexit sha1_base64="vp6de2Y4hFXiA+07FSU9V6T7pqU="></latexit><latexit sha1_base64="brJB4P3rwNjIfqzUdF+Dp4mg/Ac="></latexit><latexit sha1_base64="PegLi/QplsTqn5xcgVhkcKZWLwM="></latexit><latexit sha1_base64="PegLi/QplsTqn5xcgVhkcKZWLwM="></latexit><latexit sha1_base64="PegLi/QplsTqn5xcgVhkcKZWLwM="></latexit><latexit sha1_base64="PegLi/QplsTqn5xcgVhkcKZWLwM="></latexit><latexit sha1_base64="PegLi/QplsTqn5xcgVhkcKZWLwM="></latexit><latexit sha1_base64="PegLi/QplsTqn5xcgVhkcKZWLwM="></latexit>

N(1535)
<latexit sha1_base64="IHrrJbtlFTsjBhMzKMhMpaN8ogI="></latexit><latexit sha1_base64="IHrrJbtlFTsjBhMzKMhMpaN8ogI="></latexit><latexit sha1_base64="IHrrJbtlFTsjBhMzKMhMpaN8ogI="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="ofHwEsogOKOg7ktrmON7WVzpqiE="></latexit><latexit sha1_base64="ofHwEsogOKOg7ktrmON7WVzpqiE="></latexit><latexit sha1_base64="oiSWu/Ue1ghknm9oTafbvt2gsdE="></latexit><latexit sha1_base64="IHrrJbtlFTsjBhMzKMhMpaN8ogI="></latexit><latexit sha1_base64="IHrrJbtlFTsjBhMzKMhMpaN8ogI="></latexit><latexit sha1_base64="IHrrJbtlFTsjBhMzKMhMpaN8ogI="></latexit><latexit sha1_base64="IHrrJbtlFTsjBhMzKMhMpaN8ogI="></latexit><latexit sha1_base64="IHrrJbtlFTsjBhMzKMhMpaN8ogI="></latexit><latexit sha1_base64="IHrrJbtlFTsjBhMzKMhMpaN8ogI="></latexit>

JP =
1

2

�

<latexit sha1_base64="bS7L4dQzQhbdO3KKkPJMvxCvIlo="></latexit><latexit sha1_base64="bS7L4dQzQhbdO3KKkPJMvxCvIlo="></latexit><latexit sha1_base64="bS7L4dQzQhbdO3KKkPJMvxCvIlo="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="msBgx0Pe6A3rg/8eau5OdpoOOp0="></latexit><latexit sha1_base64="msBgx0Pe6A3rg/8eau5OdpoOOp0="></latexit><latexit sha1_base64="A33HemPPk1o9oVd1nAnBjnW9eqk="></latexit><latexit sha1_base64="bS7L4dQzQhbdO3KKkPJMvxCvIlo="></latexit><latexit sha1_base64="bS7L4dQzQhbdO3KKkPJMvxCvIlo="></latexit><latexit sha1_base64="bS7L4dQzQhbdO3KKkPJMvxCvIlo="></latexit><latexit sha1_base64="bS7L4dQzQhbdO3KKkPJMvxCvIlo="></latexit><latexit sha1_base64="bS7L4dQzQhbdO3KKkPJMvxCvIlo="></latexit><latexit sha1_base64="bS7L4dQzQhbdO3KKkPJMvxCvIlo="></latexit>
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・Colorful exotic ingredient

1. Introduction

- and           inside singly heavy baryons are colorfulqqq̄q
<latexit sha1_base64="hF7/vb2mERCPG52DrvORqlZZFcE="></latexit><latexit sha1_base64="hF7/vb2mERCPG52DrvORqlZZFcE="></latexit><latexit sha1_base64="hF7/vb2mERCPG52DrvORqlZZFcE="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="5Rt0t+l2rwE5UVNEd84WOv00ox0="></latexit><latexit sha1_base64="5Rt0t+l2rwE5UVNEd84WOv00ox0="></latexit><latexit sha1_base64="hANnt6u/pW0vFDFs/mocXryR52I="></latexit><latexit sha1_base64="hF7/vb2mERCPG52DrvORqlZZFcE="></latexit><latexit sha1_base64="hF7/vb2mERCPG52DrvORqlZZFcE="></latexit><latexit sha1_base64="hF7/vb2mERCPG52DrvORqlZZFcE="></latexit><latexit sha1_base64="hF7/vb2mERCPG52DrvORqlZZFcE="></latexit><latexit sha1_base64="hF7/vb2mERCPG52DrvORqlZZFcE="></latexit><latexit sha1_base64="hF7/vb2mERCPG52DrvORqlZZFcE="></latexit>

qq
<latexit sha1_base64="1A1wfXmFmWkF6UmqqjxQh8eVi9U="></latexit><latexit sha1_base64="1A1wfXmFmWkF6UmqqjxQh8eVi9U="></latexit><latexit sha1_base64="1A1wfXmFmWkF6UmqqjxQh8eVi9U="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="ayELrOPdQNKwgVJFJaC7C0OZiqE="></latexit><latexit sha1_base64="ayELrOPdQNKwgVJFJaC7C0OZiqE="></latexit><latexit sha1_base64="Ma1ENNlcDZmEiGXursnN276qGlc="></latexit><latexit sha1_base64="1A1wfXmFmWkF6UmqqjxQh8eVi9U="></latexit><latexit sha1_base64="1A1wfXmFmWkF6UmqqjxQh8eVi9U="></latexit><latexit sha1_base64="1A1wfXmFmWkF6UmqqjxQh8eVi9U="></latexit><latexit sha1_base64="1A1wfXmFmWkF6UmqqjxQh8eVi9U="></latexit><latexit sha1_base64="1A1wfXmFmWkF6UmqqjxQh8eVi9U="></latexit><latexit sha1_base64="1A1wfXmFmWkF6UmqqjxQh8eVi9U="></latexit>

Q
<latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="hBy3GlNLCbvqFj0dIFI6s0KsIMI="></latexit><latexit sha1_base64="hBy3GlNLCbvqFj0dIFI6s0KsIMI="></latexit><latexit sha1_base64="nZh6X50hfU7j7YkLwwsf2md+1xU="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit> Q

<latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="hBy3GlNLCbvqFj0dIFI6s0KsIMI="></latexit><latexit sha1_base64="hBy3GlNLCbvqFj0dIFI6s0KsIMI="></latexit><latexit sha1_base64="nZh6X50hfU7j7YkLwwsf2md+1xU="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit>

qq
<latexit sha1_base64="1A1wfXmFmWkF6UmqqjxQh8eVi9U="></latexit><latexit sha1_base64="1A1wfXmFmWkF6UmqqjxQh8eVi9U="></latexit><latexit sha1_base64="1A1wfXmFmWkF6UmqqjxQh8eVi9U="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="ayELrOPdQNKwgVJFJaC7C0OZiqE="></latexit><latexit sha1_base64="ayELrOPdQNKwgVJFJaC7C0OZiqE="></latexit><latexit sha1_base64="Ma1ENNlcDZmEiGXursnN276qGlc="></latexit><latexit sha1_base64="1A1wfXmFmWkF6UmqqjxQh8eVi9U="></latexit><latexit sha1_base64="1A1wfXmFmWkF6UmqqjxQh8eVi9U="></latexit><latexit sha1_base64="1A1wfXmFmWkF6UmqqjxQh8eVi9U="></latexit><latexit sha1_base64="1A1wfXmFmWkF6UmqqjxQh8eVi9U="></latexit><latexit sha1_base64="1A1wfXmFmWkF6UmqqjxQh8eVi9U="></latexit><latexit sha1_base64="1A1wfXmFmWkF6UmqqjxQh8eVi9U="></latexit>

qqq̄q
<latexit sha1_base64="hF7/vb2mERCPG52DrvORqlZZFcE="></latexit><latexit sha1_base64="hF7/vb2mERCPG52DrvORqlZZFcE="></latexit><latexit sha1_base64="hF7/vb2mERCPG52DrvORqlZZFcE="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="5Rt0t+l2rwE5UVNEd84WOv00ox0="></latexit><latexit sha1_base64="5Rt0t+l2rwE5UVNEd84WOv00ox0="></latexit><latexit sha1_base64="hANnt6u/pW0vFDFs/mocXryR52I="></latexit><latexit sha1_base64="hF7/vb2mERCPG52DrvORqlZZFcE="></latexit><latexit sha1_base64="hF7/vb2mERCPG52DrvORqlZZFcE="></latexit><latexit sha1_base64="hF7/vb2mERCPG52DrvORqlZZFcE="></latexit><latexit sha1_base64="hF7/vb2mERCPG52DrvORqlZZFcE="></latexit><latexit sha1_base64="hF7/vb2mERCPG52DrvORqlZZFcE="></latexit><latexit sha1_base64="hF7/vb2mERCPG52DrvORqlZZFcE="></latexit>

colorful colorful

- Singly heavy baryons provide good testing ground toward
a better understanding of colorful exotic ingredient

(which cannot be seen easily by light hadrons)
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・ Note

２. Model

� �����
���
�
���������
�
����� µ1, µ2, µ3, g1, g2, g3,�q,�s
<latexit sha1_base64="ihng4eJZA639fOcPupgq92xI8q0="></latexit><latexit sha1_base64="ihng4eJZA639fOcPupgq92xI8q0="></latexit><latexit sha1_base64="ihng4eJZA639fOcPupgq92xI8q0="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="RHSUgEZZZ/kp3Vv3GqTjgvuiD7g="></latexit><latexit sha1_base64="RHSUgEZZZ/kp3Vv3GqTjgvuiD7g="></latexit><latexit sha1_base64="grqjfAuts8ZNxpk4uo1FHw/6T8I="></latexit><latexit sha1_base64="ihng4eJZA639fOcPupgq92xI8q0="></latexit><latexit sha1_base64="ihng4eJZA639fOcPupgq92xI8q0="></latexit><latexit sha1_base64="ihng4eJZA639fOcPupgq92xI8q0="></latexit><latexit sha1_base64="ihng4eJZA639fOcPupgq92xI8q0="></latexit><latexit sha1_base64="ihng4eJZA639fOcPupgq92xI8q0="></latexit><latexit sha1_base64="ihng4eJZA639fOcPupgq92xI8q0="></latexit>

The number of parameters is not essential but
inclusion of novel pentaquark state itself is crucial
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⇤c(2286)
<latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit><latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit><latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="5NXFOdrAK/CIsVqqh5UYjTwA1g4="></latexit><latexit sha1_base64="5NXFOdrAK/CIsVqqh5UYjTwA1g4="></latexit><latexit sha1_base64="qXiz2jOl4Zv5QnSCddCqNuQzr6w="></latexit><latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit><latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit><latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit><latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit><latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="5NXFOdrAK/CIsVqqh5UYjTwA1g4="></latexit><latexit sha1_base64="5NXFOdrAK/CIsVqqh5UYjTwA1g4="></latexit><latexit sha1_base64="qXiz2jOl4Zv5QnSCddCqNuQzr6w="></latexit><latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit><latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit><latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit><latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit><latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit><latexit sha1_base64="TzdqqV+FPqHZQNdZezA7bh1Frx4="></latexit>

⇤c(2765)
<latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit><latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit><latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="cxNVVTyKb9JietZn707VvBa+ndY="></latexit><latexit sha1_base64="cxNVVTyKb9JietZn707VvBa+ndY="></latexit><latexit sha1_base64="18PZ0E9YONY39s9Mm2LbJzzDHMY="></latexit><latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit><latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit><latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit><latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit><latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit><latexit sha1_base64="ahtr9SZ2M1E3Md3QurYdbU5UvqQ="></latexit>Q

<latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="hBy3GlNLCbvqFj0dIFI6s0KsIMI="></latexit><latexit sha1_base64="hBy3GlNLCbvqFj0dIFI6s0KsIMI="></latexit><latexit sha1_base64="nZh6X50hfU7j7YkLwwsf2md+1xU="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit>

q
<latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="kuabi6trYoi6rd0iW30q/AtrSzk="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit> q

<latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="kuabi6trYoi6rd0iW30q/AtrSzk="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit>

Q
<latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="hBy3GlNLCbvqFj0dIFI6s0KsIMI="></latexit><latexit sha1_base64="hBy3GlNLCbvqFj0dIFI6s0KsIMI="></latexit><latexit sha1_base64="nZh6X50hfU7j7YkLwwsf2md+1xU="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit><latexit sha1_base64="6K+Ams7AaoELaw9nycgNx6B4kwc="></latexit>

q
<latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="kuabi6trYoi6rd0iW30q/AtrSzk="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit>

q
<latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="Xz/N5+m4vwrJ93HHQvzAI8/Sj+0="></latexit><latexit sha1_base64="kuabi6trYoi6rd0iW30q/AtrSzk="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit><latexit sha1_base64="Ag6XMyr58orstnV08RCdBEZe1ag="></latexit>

q̄q
<latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="FrFEvytxS7mPyHhU6vEyJTvDsFM="></latexit><latexit sha1_base64="FrFEvytxS7mPyHhU6vEyJTvDsFM="></latexit><latexit sha1_base64="ixvEw+q1fqQFNSgRNUzVXegYcF8="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit><latexit sha1_base64="J7WEJMowZCQ/Jk8lSAS7HVoZuuk="></latexit>



22/15
D. S. , A. Hosaka; 2101.09764 

・ Parameter determination

3. Analysis and Result

� Diquark masses without mixing from mirror ones measured by 
lattice simulation as inputs

M(d+,i=1,2) = 906 MeV
<latexit sha1_base64="DwYW9L7zs6/XuqquLl80okkCeRA="></latexit><latexit sha1_base64="DwYW9L7zs6/XuqquLl80okkCeRA="></latexit><latexit sha1_base64="DwYW9L7zs6/XuqquLl80okkCeRA="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="NvEZ838CsaRN6SislVuKYr/SqiY="></latexit><latexit sha1_base64="NvEZ838CsaRN6SislVuKYr/SqiY="></latexit><latexit sha1_base64="pBcYoH4L+HuAcVxdfQSpY08p1FI="></latexit><latexit sha1_base64="DwYW9L7zs6/XuqquLl80okkCeRA="></latexit><latexit sha1_base64="DwYW9L7zs6/XuqquLl80okkCeRA="></latexit><latexit sha1_base64="DwYW9L7zs6/XuqquLl80okkCeRA="></latexit><latexit sha1_base64="DwYW9L7zs6/XuqquLl80okkCeRA="></latexit><latexit sha1_base64="DwYW9L7zs6/XuqquLl80okkCeRA="></latexit><latexit sha1_base64="DwYW9L7zs6/XuqquLl80okkCeRA="></latexit>

M(d+,i=3) = 725 MeV
<latexit sha1_base64="sHMl22CZwlkezNhwII/5zTr0k9w="></latexit><latexit sha1_base64="sHMl22CZwlkezNhwII/5zTr0k9w="></latexit><latexit sha1_base64="sHMl22CZwlkezNhwII/5zTr0k9w="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="I9VH4lIE0RHPJEVRgCIFlHZuLoI="></latexit><latexit sha1_base64="I9VH4lIE0RHPJEVRgCIFlHZuLoI="></latexit><latexit sha1_base64="pvgWtXwKwF0pCO2OymVtaV7DK6k="></latexit><latexit sha1_base64="sHMl22CZwlkezNhwII/5zTr0k9w="></latexit><latexit sha1_base64="sHMl22CZwlkezNhwII/5zTr0k9w="></latexit><latexit sha1_base64="sHMl22CZwlkezNhwII/5zTr0k9w="></latexit><latexit sha1_base64="sHMl22CZwlkezNhwII/5zTr0k9w="></latexit><latexit sha1_base64="sHMl22CZwlkezNhwII/5zTr0k9w="></latexit><latexit sha1_base64="sHMl22CZwlkezNhwII/5zTr0k9w="></latexit>

M(d�,i=1,2) = 1142MeV
<latexit sha1_base64="IQFBptXTABFT9jxCvMrtqITXZz8="></latexit><latexit sha1_base64="IQFBptXTABFT9jxCvMrtqITXZz8="></latexit><latexit sha1_base64="IQFBptXTABFT9jxCvMrtqITXZz8="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="9/XLHNdlGht+7BdHIPq84fqdnaw="></latexit><latexit sha1_base64="9/XLHNdlGht+7BdHIPq84fqdnaw="></latexit><latexit sha1_base64="8+vI+xPxXpXTBgYJB2rP+43Bjrc="></latexit><latexit sha1_base64="IQFBptXTABFT9jxCvMrtqITXZz8="></latexit><latexit sha1_base64="IQFBptXTABFT9jxCvMrtqITXZz8="></latexit><latexit sha1_base64="IQFBptXTABFT9jxCvMrtqITXZz8="></latexit><latexit sha1_base64="IQFBptXTABFT9jxCvMrtqITXZz8="></latexit><latexit sha1_base64="IQFBptXTABFT9jxCvMrtqITXZz8="></latexit><latexit sha1_base64="IQFBptXTABFT9jxCvMrtqITXZz8="></latexit>

M(dL�,i=3) = 1265 MeV
<latexit sha1_base64="2els9M8U2wEaEKSQavSemGNHf4M="></latexit><latexit sha1_base64="2els9M8U2wEaEKSQavSemGNHf4M="></latexit><latexit sha1_base64="2els9M8U2wEaEKSQavSemGNHf4M="></latexit><latexit sha1_base64="bs8QlLljyYde7WbNFuyzJJm+ZMk="></latexit><latexit sha1_base64="cbRFaZGv/PcRZc3acN+CtPH94Nk="></latexit><latexit sha1_base64="cbRFaZGv/PcRZc3acN+CtPH94Nk="></latexit><latexit sha1_base64="3J5/LBCbfqpNNXZMfe7mkaCGNUI="></latexit><latexit sha1_base64="2els9M8U2wEaEKSQavSemGNHf4M="></latexit><latexit sha1_base64="2els9M8U2wEaEKSQavSemGNHf4M="></latexit><latexit sha1_base64="2els9M8U2wEaEKSQavSemGNHf4M="></latexit><latexit sha1_base64="2els9M8U2wEaEKSQavSemGNHf4M="></latexit><latexit sha1_base64="2els9M8U2wEaEKSQavSemGNHf4M="></latexit><latexit sha1_base64="2els9M8U2wEaEKSQavSemGNHf4M="></latexit>

the mass difference is identical to the one of heavy baryons
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