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bbq̄q̄
<latexit sha1_base64="FEWdTMnbS//QJ7gZ7C863oEMVtM=">AAAEXXicfZPNbtNAEIC3TQollJLCgQMXQ4TEIQo2ooVjFSLBoYgEkbZSHUXj9cZeeb02u+vQyPKbcIV34sSrsEk2JHESxrI8mvl2ftYzXsqoVLb9e2+/Uj24c/fwXu3+0YPjh/WTR5cyyQQmfZywRFx7IAmjnPQVVYxcp4JA7DFy5UXvp/6rMRGSJvyrmqRkEEPA6YhiUNo0rNcxdj0Q+bfCfIb1ht2yZ2JtKo5RGshId3hSOX X9BGcx4QozkPLGsVM1yEEoihkpam4mSQo4goDc+GOaSg4xkYP8dlZ9Yb3Qft8aJUK/XFkz6+qhHGIpJ7GnyRhUKMu+qXGrLxCQhhTLJgNFbnWI9VoyNXo3yClPM0U4ntcxypilEmt6U5ZPBcGKTbQCWFDdjYVDEICVvs+ay8l3nMQxcD93U6kbD4s8dZ9Nn1dus1gHIgNEu4CuAbpzYBvSMUhnN9INDeOGoKz/xOoZrrcbuViEutDT5MMKVnN9MtLzNvtTeQdE9EEQwotcBF6R2027ddq0i02qzTKyhJrONNJqRk/obHO8LSiOvhC/KBWlp2CBfKI+p0GoZlFLmB/8w5bllRlvjdkWJoZlNj0xXEGZCOaNG2hrnmRZy2dGx2QB6UVzymu1qVy+bjlnrbPem8Z526zcIXqKnqOXyEFv0Tn6iLqojzAaox/oJ/pV+VM9qB5Vj+fo/p458xitSfXJX6S5eTE=</latexit>

ccq̄q̄
<latexit sha1_base64="PCujR6MWhsEw8VdnBIf+obDguxQ=">AAAEXXicfZPNbtNAEIC3TQollJLCgQMXQ4TEIQo2ooVjFSLBoYgEkbZSHUXj9cZeeb02u+vQyPKbcIV34sSrsEk2JHESxrI8mvl2ftYzXsqoVLb9e2+/Uj24c/fwXu3+0YPjh/WTR5cyyQQmfZywRFx7IAmjnPQVVYxcp4JA7DFy5UXvp/6rMRGSJvyrmqRkEEPA6YhiUNo0rNc97Hog8m+F+QzrDbtlz8TaVByjNJCR7vCkcu r6Cc5iwhVmIOWNY6dqkINQFDNS1NxMkhRwBAG58cc0lRxiIgf57az6wnqh/b41SoR+ubJm1tVDOcRSTmJPkzGoUJZ9U+NWXyAgDSmWTQaK3OoQ67VkavRukFOeZopwPK9jlDFLJdb0piyfCoIVm2gFsKC6GwuHIAArfZ81l5PvOIlj4H7uplI3HhZ56j6bPq/cZrEORAaIdgFdA3TnwDakY5DObqQbGsYNQVn/idUzXG83crEIdaGnyYcVrOb6ZKTnbfan8g6I6IMghBe5CLwit5t267RpF5tUm2VkCTWdaaTVjJ7Q2eZ4W1AcfSF+USpKT8EC+UR9ToNQzaKWMD/4hy3LKzPeGrMtTAzLbHpiuIIyEcwbN9DWPMmyls+MjskC0ovmlNdqU7l83XLOWme9N43ztlm5Q/QUPUcvkYPeonP0EXVRH2E0Rj/QT/Sr8qd6UD2qHs/R/T1z5jFak+qTv6DCeTA=</latexit>

bcq̄q̄

<latexit sha1_base64="x3aC7s++7/L6Sb3P36cx2CBUXZI="></latexit>

AQQSqq

<latexit sha1_base64="liM6SkijZ2PJMaZ7B73BreCa8wQ="></latexit>

AbcSqq
<latexit sha1_base64="K4aqKh3QApMc/ajsr9E3ZHC1jAY="></latexit>

SbcSqq
<latexit sha1_base64="EdRtBhjarF/7NsrbxliSAGGsZjE="></latexit>

SbcAqq

<latexit sha1_base64="sePqoKCDDn+8wubAlQOtyhOolMg="></latexit>

AQQAqq
<latexit sha1_base64="sePqoKCDDn+8wubAlQOtyhOolMg="></latexit>

AQQAqq

<latexit sha1_base64="EdRtBhjarF/7NsrbxliSAGGsZjE="></latexit>

SbcAqq

Lattice: strong  
attraction

weak 
 attraction

binding mechanism ?

<latexit sha1_base64="qRqh/L2xE/01XiP675YgHy3H6bU="></latexit>qq
<latexit sha1_base64="FefNpW5QD4AsCfQM8jlEFwyiRkw="></latexit>cc

<latexit sha1_base64="TQ09/ptGueHpPXCX4KBFqGZceE0="></latexit>

cb
<latexit sha1_base64="6bTVFi/CYYZjjyQN7bLoEKKXI4M="></latexit>

bb

<latexit sha1_base64="iAYwwovzm8lN6L0/9pPeGFjKBkg="></latexit>

809
<latexit sha1_base64="RqjCuLYaUswMo/BLqKWnjY2PFWk="></latexit>

3415
<latexit sha1_base64="HinFeIdeTqiNBFE1MaEZGAVFNfY="></latexit>

7139
<latexit sha1_base64="0Y8ZHW3flWarePi7hblhniJfhrE="></latexit>

9915

<latexit sha1_base64="Nv4slh5VJOCOzo6Owk+eieUt9t8="></latexit>

1006
<latexit sha1_base64="yBQjNCtd25yKC8mvLGh5CSceDBw="></latexit>

3433
<latexit sha1_base64="5VmHeboVMZTiZUSKwXWBLCAdFR4="></latexit>

7269
<latexit sha1_base64="qzLGW5/JQcpgSMcmkj+GofzRvHU="></latexit>

10394

<latexit sha1_base64="0ap09VftUn/Mf+hqBpJ3ArGaX1A="></latexit>

�mrel.

<latexit sha1_base64="GHX3IOtSwPRRI6WoDswBC5Y3x4U="></latexit>

20%
<latexit sha1_base64="o+rdJLUpxOD6KuQ6YVckmWOZzpM="></latexit>

< 1%
<latexit sha1_base64="afnYVDTOjpON4oBfdW8iC7QIUck="></latexit>

2%
<latexit sha1_base64="WMMmyJwJYmn4IDyLn4e8o6JwmNo="></latexit>

5%

<latexit sha1_base64="DRbfQregKhDI0/w4rmz57CK4ej4="></latexit>

S
<latexit sha1_base64="I7Gcphs2XzKkiDiKzenQszmiXhY="></latexit>

A
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<latexit sha1_base64="hbxFTZEF1GL4/UDM6k6VG03vZuY="></latexit>

I(JP )
<latexit sha1_base64="6MgfeQyH3WjeYIvLaJumEo8xPDU="></latexit>

1(0+)
<latexit sha1_base64="XhBGAp3PWWfECYyRiylBwkyYoK0="></latexit>

0(1+)
<latexit sha1_base64="WkhC7D1STedJCnunupYNEQr+CN8="></latexit>

1(1+)
<latexit sha1_base64="Uy9RYxiIDtqbl68Plagb+KJLaqg="></latexit>

0(0+)
<latexit sha1_base64="gX8GHR/PI/pr95tgrsQQNW8C7Aw=">AAAEXXicfZPNbtNAEIC3TQollJLCgQMXQ4TEIQo2ooVjFSLBoYgEkbZSHUW764m98nptdtehkeU34QrvxIlXYZM4JHESxrI8mvl2ftYzJOFMadv+vbdfqR7cuXt4r3b/6MHxw/rJo0sVp5JCn8Y8ltcEK+BMQF8zzeE6kYAjwuGKhO+n/qsxSMVi8VVPEhhE2BdsxCjWxjSs1wlxCZbZt7z4DOsNu2XPxNpUnEJpoEK6w5PKqe vFNI1AaMqxUjeOnehBhqVmlENec1MFCaYh9uHGG7NECRyBGmS3s+pz64Xxe9YoluYV2ppZVw9lOFJqEhFDRlgHquybGrf6fImTgFHV5FjDrQmxXkuqR+8GGRNJqkHQeR2jlFs6tqY3ZXlMAtV8YhRMJTPdWDTAElNt7rPmCvhO4yjCwsvcRJnGgzxL3GfT55XbzNeBsADCXUC3ALpzYBvSKZDObqQbFIwbYG39J1av4Hq7kYtFqAszTR5ewWquByMzb7M/lXWwDD9IAJFn0id5Zjft1mnTzjepNk9hCTWdaaTVjESabHO8LRkNv4CXl4oyU7BAPjFPMD/Qs6glzPP/YcvyygxZY7aFifAym5kYoXGZ8OeNF9DWPPGyls+cjWEBmUVzymu1qVy+bjlnrbPem8Z5u1i5Q/QUPUcvkYPeonP0EXVRH1E0Rj/QT/Sr8qd6UD2qHs/R/b3izGO0JtUnfwGczHkv</latexit>

bbq̄q̄
<latexit sha1_base64="FEWdTMnbS//QJ7gZ7C863oEMVtM=">AAAEXXicfZPNbtNAEIC3TQollJLCgQMXQ4TEIQo2ooVjFSLBoYgEkbZSHUXj9cZeeb02u+vQyPKbcIV34sSrsEk2JHESxrI8mvl2ftYzXsqoVLb9e2+/Uj24c/fwXu3+0YPjh/WTR5cyyQQmfZywRFx7IAmjnPQVVYxcp4JA7DFy5UXvp/6rMRGSJvyrmqRkEEPA6YhiUNo0rNcxdj0Q+bfCfIb1ht2yZ2JtKo5RGshId3hSOX X9BGcx4QozkPLGsVM1yEEoihkpam4mSQo4goDc+GOaSg4xkYP8dlZ9Yb3Qft8aJUK/XFkz6+qhHGIpJ7GnyRhUKMu+qXGrLxCQhhTLJgNFbnWI9VoyNXo3yClPM0U4ntcxypilEmt6U5ZPBcGKTbQCWFDdjYVDEICVvs+ay8l3nMQxcD93U6kbD4s8dZ9Nn1dus1gHIgNEu4CuAbpzYBvSMUhnN9INDeOGoKz/xOoZrrcbuViEutDT5MMKVnN9MtLzNvtTeQdE9EEQwotcBF6R2027ddq0i02qzTKyhJrONNJqRk/obHO8LSiOvhC/KBWlp2CBfKI+p0GoZlFLmB/8w5bllRlvjdkWJoZlNj0xXEGZCOaNG2hrnmRZy2dGx2QB6UVzymu1qVy+bjlnrbPem8Z526zcIXqKnqOXyEFv0Tn6iLqojzAaox/oJ/pV+VM9qB5Vj+fo/p458xitSfXJX6S5eTE=</latexit>

ccq̄q̄
<latexit sha1_base64="PCujR6MWhsEw8VdnBIf+obDguxQ=">AAAEXXicfZPNbtNAEIC3TQollJLCgQMXQ4TEIQo2ooVjFSLBoYgEkbZSHUXj9cZeeb02u+vQyPKbcIV34sSrsEk2JHESxrI8mvl2ftYzXsqoVLb9e2+/Uj24c/fwXu3+0YPjh/WTR5cyyQQmfZywRFx7IAmjnPQVVYxcp4JA7DFy5UXvp/6rMRGSJvyrmqRkEEPA6YhiUNo0rNc97Hog8m+F+QzrDbtlz8TaVByjNJCR7vCkcu r6Cc5iwhVmIOWNY6dqkINQFDNS1NxMkhRwBAG58cc0lRxiIgf57az6wnqh/b41SoR+ubJm1tVDOcRSTmJPkzGoUJZ9U+NWXyAgDSmWTQaK3OoQ67VkavRukFOeZopwPK9jlDFLJdb0piyfCoIVm2gFsKC6GwuHIAArfZ81l5PvOIlj4H7uplI3HhZ56j6bPq/cZrEORAaIdgFdA3TnwDakY5DObqQbGsYNQVn/idUzXG83crEIdaGnyYcVrOb6ZKTnbfan8g6I6IMghBe5CLwit5t267RpF5tUm2VkCTWdaaTVjJ7Q2eZ4W1AcfSF+USpKT8EC+UR9ToNQzaKWMD/4hy3LKzPeGrMtTAzLbHpiuIIyEcwbN9DWPMmyls+MjskC0ovmlNdqU7l83XLOWme9N43ztlm5Q/QUPUcvkYPeonP0EXVRH2E0Rj/QT/Sr8qd6UD2qHs/R/T1z5jFak+qTv6DCeTA=</latexit>

bcq̄q̄

<latexit sha1_base64="x3aC7s++7/L6Sb3P36cx2CBUXZI="></latexit>

AQQSqq

<latexit sha1_base64="liM6SkijZ2PJMaZ7B73BreCa8wQ="></latexit>

AbcSqq
<latexit sha1_base64="K4aqKh3QApMc/ajsr9E3ZHC1jAY="></latexit>

SbcSqq
<latexit sha1_base64="EdRtBhjarF/7NsrbxliSAGGsZjE="></latexit>

SbcAqq

<latexit sha1_base64="sePqoKCDDn+8wubAlQOtyhOolMg="></latexit>

AQQAqq
<latexit sha1_base64="sePqoKCDDn+8wubAlQOtyhOolMg="></latexit>

AQQAqq

<latexit sha1_base64="EdRtBhjarF/7NsrbxliSAGGsZjE="></latexit>

SbcAqq

Lattice: strong  
attraction

weak 
 attraction

binding mechanism ?

<latexit sha1_base64="qRqh/L2xE/01XiP675YgHy3H6bU="></latexit>qq
<latexit sha1_base64="FefNpW5QD4AsCfQM8jlEFwyiRkw="></latexit>cc

<latexit sha1_base64="TQ09/ptGueHpPXCX4KBFqGZceE0="></latexit>

cb
<latexit sha1_base64="6bTVFi/CYYZjjyQN7bLoEKKXI4M="></latexit>

bb

<latexit sha1_base64="iAYwwovzm8lN6L0/9pPeGFjKBkg="></latexit>

809
<latexit sha1_base64="RqjCuLYaUswMo/BLqKWnjY2PFWk="></latexit>

3415
<latexit sha1_base64="HinFeIdeTqiNBFE1MaEZGAVFNfY="></latexit>

7139
<latexit sha1_base64="0Y8ZHW3flWarePi7hblhniJfhrE="></latexit>

9915

<latexit sha1_base64="Nv4slh5VJOCOzo6Owk+eieUt9t8="></latexit>

1006
<latexit sha1_base64="yBQjNCtd25yKC8mvLGh5CSceDBw="></latexit>

3433
<latexit sha1_base64="5VmHeboVMZTiZUSKwXWBLCAdFR4="></latexit>

7269
<latexit sha1_base64="qzLGW5/JQcpgSMcmkj+GofzRvHU="></latexit>

10394

<latexit sha1_base64="0ap09VftUn/Mf+hqBpJ3ArGaX1A="></latexit>

�mrel.

<latexit sha1_base64="GHX3IOtSwPRRI6WoDswBC5Y3x4U="></latexit>

20%
<latexit sha1_base64="o+rdJLUpxOD6KuQ6YVckmWOZzpM="></latexit>

< 1%
<latexit sha1_base64="afnYVDTOjpON4oBfdW8iC7QIUck="></latexit>

2%
<latexit sha1_base64="WMMmyJwJYmn4IDyLn4e8o6JwmNo="></latexit>

5%

<latexit sha1_base64="DRbfQregKhDI0/w4rmz57CK4ej4="></latexit>

S
<latexit sha1_base64="I7Gcphs2XzKkiDiKzenQszmiXhY="></latexit>

A
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<latexit sha1_base64="hbxFTZEF1GL4/UDM6k6VG03vZuY="></latexit>

I(JP )
<latexit sha1_base64="6MgfeQyH3WjeYIvLaJumEo8xPDU="></latexit>

1(0+)
<latexit sha1_base64="XhBGAp3PWWfECYyRiylBwkyYoK0="></latexit>

0(1+)
<latexit sha1_base64="WkhC7D1STedJCnunupYNEQr+CN8="></latexit>

1(1+)
<latexit sha1_base64="Uy9RYxiIDtqbl68Plagb+KJLaqg="></latexit>

0(0+)
<latexit sha1_base64="gX8GHR/PI/pr95tgrsQQNW8C7Aw=">AAAEXXicfZPNbtNAEIC3TQollJLCgQMXQ4TEIQo2ooVjFSLBoYgEkbZSHUW764m98nptdtehkeU34QrvxIlXYZM4JHESxrI8mvl2ftYzJOFMadv+vbdfqR7cuXt4r3b/6MHxw/rJo0sVp5JCn8Y8ltcEK+BMQF8zzeE6kYAjwuGKhO+n/qsxSMVi8VVPEhhE2BdsxCjWxjSs1wlxCZbZt7z4DOsNu2XPxNpUnEJpoEK6w5PKqe vFNI1AaMqxUjeOnehBhqVmlENec1MFCaYh9uHGG7NECRyBGmS3s+pz64Xxe9YoluYV2ppZVw9lOFJqEhFDRlgHquybGrf6fImTgFHV5FjDrQmxXkuqR+8GGRNJqkHQeR2jlFs6tqY3ZXlMAtV8YhRMJTPdWDTAElNt7rPmCvhO4yjCwsvcRJnGgzxL3GfT55XbzNeBsADCXUC3ALpzYBvSKZDObqQbFIwbYG39J1av4Hq7kYtFqAszTR5ewWquByMzb7M/lXWwDD9IAJFn0id5Zjft1mnTzjepNk9hCTWdaaTVjESabHO8LRkNv4CXl4oyU7BAPjFPMD/Qs6glzPP/YcvyygxZY7aFifAym5kYoXGZ8OeNF9DWPPGyls+cjWEBmUVzymu1qVy+bjlnrbPem8Z5u1i5Q/QUPUcvkYPeonP0EXVRH1E0Rj/QT/Sr8qd6UD2qHs/R/b3izGO0JtUnfwGczHkv</latexit>

bbq̄q̄
<latexit sha1_base64="FEWdTMnbS//QJ7gZ7C863oEMVtM=">AAAEXXicfZPNbtNAEIC3TQollJLCgQMXQ4TEIQo2ooVjFSLBoYgEkbZSHUXj9cZeeb02u+vQyPKbcIV34sSrsEk2JHESxrI8mvl2ftYzXsqoVLb9e2+/Uj24c/fwXu3+0YPjh/WTR5cyyQQmfZywRFx7IAmjnPQVVYxcp4JA7DFy5UXvp/6rMRGSJvyrmqRkEEPA6YhiUNo0rNcxdj0Q+bfCfIb1ht2yZ2JtKo5RGshId3hSOX X9BGcx4QozkPLGsVM1yEEoihkpam4mSQo4goDc+GOaSg4xkYP8dlZ9Yb3Qft8aJUK/XFkz6+qhHGIpJ7GnyRhUKMu+qXGrLxCQhhTLJgNFbnWI9VoyNXo3yClPM0U4ntcxypilEmt6U5ZPBcGKTbQCWFDdjYVDEICVvs+ay8l3nMQxcD93U6kbD4s8dZ9Nn1dus1gHIgNEu4CuAbpzYBvSMUhnN9INDeOGoKz/xOoZrrcbuViEutDT5MMKVnN9MtLzNvtTeQdE9EEQwotcBF6R2027ddq0i02qzTKyhJrONNJqRk/obHO8LSiOvhC/KBWlp2CBfKI+p0GoZlFLmB/8w5bllRlvjdkWJoZlNj0xXEGZCOaNG2hrnmRZy2dGx2QB6UVzymu1qVy+bjlnrbPem8Z526zcIXqKnqOXyEFv0Tn6iLqojzAaox/oJ/pV+VM9qB5Vj+fo/p458xitSfXJX6S5eTE=</latexit>

ccq̄q̄
<latexit sha1_base64="PCujR6MWhsEw8VdnBIf+obDguxQ=">AAAEXXicfZPNbtNAEIC3TQollJLCgQMXQ4TEIQo2ooVjFSLBoYgEkbZSHUXj9cZeeb02u+vQyPKbcIV34sSrsEk2JHESxrI8mvl2ftYzXsqoVLb9e2+/Uj24c/fwXu3+0YPjh/WTR5cyyQQmfZywRFx7IAmjnPQVVYxcp4JA7DFy5UXvp/6rMRGSJvyrmqRkEEPA6YhiUNo0rNc97Hog8m+F+QzrDbtlz8TaVByjNJCR7vCkcu r6Cc5iwhVmIOWNY6dqkINQFDNS1NxMkhRwBAG58cc0lRxiIgf57az6wnqh/b41SoR+ubJm1tVDOcRSTmJPkzGoUJZ9U+NWXyAgDSmWTQaK3OoQ67VkavRukFOeZopwPK9jlDFLJdb0piyfCoIVm2gFsKC6GwuHIAArfZ81l5PvOIlj4H7uplI3HhZ56j6bPq/cZrEORAaIdgFdA3TnwDakY5DObqQbGsYNQVn/idUzXG83crEIdaGnyYcVrOb6ZKTnbfan8g6I6IMghBe5CLwit5t267RpF5tUm2VkCTWdaaTVjJ7Q2eZ4W1AcfSF+USpKT8EC+UR9ToNQzaKWMD/4hy3LKzPeGrMtTAzLbHpiuIIyEcwbN9DWPMmyls+MjskC0ovmlNdqU7l83XLOWme9N43ztlm5Q/QUPUcvkYPeonP0EXVRH2E0Rj/QT/Sr8qd6UD2qHs/R/T1z5jFak+qTv6DCeTA=</latexit>

bcq̄q̄

<latexit sha1_base64="x3aC7s++7/L6Sb3P36cx2CBUXZI="></latexit>

AQQSqq

<latexit sha1_base64="liM6SkijZ2PJMaZ7B73BreCa8wQ="></latexit>

AbcSqq
<latexit sha1_base64="K4aqKh3QApMc/ajsr9E3ZHC1jAY="></latexit>

SbcSqq
<latexit sha1_base64="EdRtBhjarF/7NsrbxliSAGGsZjE="></latexit>

SbcAqq

<latexit sha1_base64="sePqoKCDDn+8wubAlQOtyhOolMg="></latexit>

AQQAqq
<latexit sha1_base64="sePqoKCDDn+8wubAlQOtyhOolMg="></latexit>

AQQAqq

<latexit sha1_base64="EdRtBhjarF/7NsrbxliSAGGsZjE="></latexit>

SbcAqq

Lattice: strong  
attraction

weak 
 attraction

binding mechanism ?
role of meson-meson ?

<latexit sha1_base64="qRqh/L2xE/01XiP675YgHy3H6bU="></latexit>qq
<latexit sha1_base64="FefNpW5QD4AsCfQM8jlEFwyiRkw="></latexit>cc

<latexit sha1_base64="TQ09/ptGueHpPXCX4KBFqGZceE0="></latexit>

cb
<latexit sha1_base64="6bTVFi/CYYZjjyQN7bLoEKKXI4M="></latexit>

bb

<latexit sha1_base64="iAYwwovzm8lN6L0/9pPeGFjKBkg="></latexit>

809
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Bound states and Bethe-Salpeter equations

5

BSEs:

α  ࠞܬ+ ++

++= +

Eigenvalue equations: masses and wave functions
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Tetraquarks from the four-body equation
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Two-body interactions Three- and four-body 
interactions

Kvinikhidze & Khvedelidze, Theor. Math. Phys. 90 (1992)
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Eichmann, CF, Heupel, PLB 753 (2016) 282-287
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reduce # tensor structures guided by physics  
                                           ~20 tensor structures

Structure of the amplitude

7

Scalar tetraquark:

9 Lorentz scalars
(built from P,p,q,k)

256 tensor 
structures 

(scalar)

3⌦ 3̄, 6⌦ 6̄ or

1⌦ 1, 8⌦ 8

p q k P

�(P, p, q, k) =
X

i

fi(s1, · · · , s9)⇥ ⌧i(P, p, q, k)⇥ color ⇥ flavor

�(P, p, q, k) ! �(S0, s, a, ...)
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norm contributions
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decided dynamically !
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Internal structure
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Hoffer, Eichmann, CF, in preparation

also seen on 
the lattice
Bicudo et al, PRD D103 (2021)
Ortiz-Pacheco et al. 2312.3441
Review:
Francis, submitted to PPNP
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no repulsive color channels included yet…

Hidden flavour four-quark states
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Dynamical description of σ:  π-π resonance

Mixing with qq studied for light mesons

Results for hidden charm and bottom 
(without repulsive channels)

 Summary

21

Hidden flavour four-quark states:

Mini-Review: Eichmann, CF, Heupel, Santowsky, Wallbott, FBS 61 (2020) 4 38, [2008.10240]

Wallbott, Eichmann and CF,  PRD100 (2019) 014033
Wallbott, Eichmann and CF,  PRD102 (2020) 051501
Hoffer, Eichmann, CF,  PRD 109 (2024) 074025

Eichmann, CF, Heupel, PLB 753 (2016) 282-287

Santowsky, Eichmann, CF,  Wallbott and Williams,
PRD 102 (2020) no.5, 056014.

Open flavour four-quark states:

Results for open charm and bottom 
(attractive and repulsive channels)

Internal structure is flavour and spin dependent! 
- meson-meson is dominating/important Hoffer, Eichmann, CF, in preparation
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Backup Slides
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mass evolution: 
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norm contributions

Identifying leading structures…

24
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Singlet:  
Doublet:

Four-body equation: permutations

25

S0 = (p2 + q2 + k2)/4
<latexit sha1_base64="ljoy0RTTrt4bB28seQlynm6QXCM="></latexit>

heavy-light mesons
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D1 ⇠ p2 + q2 � 2k2

D2 ⇠ q2 � p2
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p, q, k : relative momenta

model independent:  
heavy-light meson poles 
more important than 
diquark poles 
(color factor !) 



Christian S. Fischer (University of Gießen, HFHF) Open flavour heavy-light four-quark states / 21  

Bound state vs resonance: scalar four-quark states 
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Mixing with qq: small effect Santowsky, Eichmann, CF,  Wallbott and Williams, PRD 102 (2020) no.5, 056014
Santowsky, CF, PRD 105 (2022) 4,313
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mixed state becomes qq-dominated for large mq

dynamical decision !

Mass evolution of four-quark state: 0++

27

Santowsky, CF, PRD 105 (2022) 4,313; arXiv:2109.00755
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The complex P2-plane

28

λ(P2)     BSA      =     kernel    BSA

P2spaceliketimelike

X

Williams, PLB 798 (2019) 134943, [arXiv:1804.11161]

Santowsky, CF, PRD 105 (2022) 4,313; arXiv:2109.00755

Santowsky, Eichmann, CF,  Wallbott and Williams,
PRD 102 (2020) no.5, 056014, arXiv:2007.06495.

λ(P2)=1
!

generic situation
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(see talk by Tripolt)
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Strange baryon spectrum: DSE-RL (preliminary !)
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