
Revisiting Exotic Decays 
with XEFT                 

Lin Dai 
Technical University of Munich (T30f) 

with  
Sean Fleming (Arizona U) 

Reed Hodges (DUKE) 
Feng-Kun Guo (ITP, CAS) 
Thomas Mehen (DUKE) 

(Phys. Rev. D 107 (2023) 7, 076001;  Phys. Rev. D 101 (2020) 5, 054024) 

(HADRON2023, GENOVA, 05-JUN-23)



Outline

✦Review XEFT

✦XEFT and Power Counting

✦NLO Calculations of X and Tcc decay width and Numerical 
Results

✦Conclusion

2



X(3872) threshold 
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BX = MD0 +MD⇤0 �MX = (0.00± 0.18)MeV
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✦Assume X(3872) a DD* bound state in our analysis
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XEFT Power Counting
✦P.C. parameter Q (dynamical mom of X(3872)):
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{pD, pD⇤ , p⇡, µ, �0} = O(Q)
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µ =
q

�2 �M2
⇡0 ' 44MeV

<latexit sha1_base64="Si4a7wkz04I+oWSZUyAd0K9qoP4="></latexit><latexit sha1_base64="Si4a7wkz04I+oWSZUyAd0K9qoP4="></latexit><latexit sha1_base64="Si4a7wkz04I+oWSZUyAd0K9qoP4="></latexit><latexit sha1_base64="Si4a7wkz04I+oWSZUyAd0K9qoP4="></latexit>

with � ⌘ MD⇤ �MD
<latexit sha1_base64="EN2Gx4WEGE/UXO5PATW9PxxwkP0=">AAACAnicbVDLSgNBEJyNrxhfq57Ey2AQRDDsiqDHoDl4CUQwD8iuy+ykkwyZfTgzGwhL8OKvePGgiFe/wpt/4yTZg0YLGoqqbrq7/JgzqSzry8gtLC4tr+RXC2vrG5tb5vZOQ0aJoFCnEY9EyycSOAuhrpji0IoFkMDn0PQHVxO/OQQhWRTeqlEMbkB6IesySpSWPHPPqQBXBDtwn7Ahrnpp5e54fFL1Kp5ZtErWFPgvsTNSRBlqnvnpdCKaBBAqyomUbduKlZsSoRjlMC44iYSY0AHpQVvTkAQg3XT6whgfaqWDu5HQFSo8VX9OpCSQchT4ujMgqi/nvYn4n9dOVPfCTVkYJwpCOlvUTThWEZ7kgTtMAFV8pAmhgulbMe0TQajSqRV0CPb8y39J47RkWyX75qxYvsziyKN9dICOkI3OURldoxqqI4oe0BN6Qa/Go/FsvBnvs9ackc3sol8wPr4BlK2WPg==</latexit><latexit sha1_base64="EN2Gx4WEGE/UXO5PATW9PxxwkP0=">AAACAnicbVDLSgNBEJyNrxhfq57Ey2AQRDDsiqDHoDl4CUQwD8iuy+ykkwyZfTgzGwhL8OKvePGgiFe/wpt/4yTZg0YLGoqqbrq7/JgzqSzry8gtLC4tr+RXC2vrG5tb5vZOQ0aJoFCnEY9EyycSOAuhrpji0IoFkMDn0PQHVxO/OQQhWRTeqlEMbkB6IesySpSWPHPPqQBXBDtwn7Ahrnpp5e54fFL1Kp5ZtErWFPgvsTNSRBlqnvnpdCKaBBAqyomUbduKlZsSoRjlMC44iYSY0AHpQVvTkAQg3XT6whgfaqWDu5HQFSo8VX9OpCSQchT4ujMgqi/nvYn4n9dOVPfCTVkYJwpCOlvUTThWEZ7kgTtMAFV8pAmhgulbMe0TQajSqRV0CPb8y39J47RkWyX75qxYvsziyKN9dICOkI3OURldoxqqI4oe0BN6Qa/Go/FsvBnvs9ackc3sol8wPr4BlK2WPg==</latexit><latexit sha1_base64="EN2Gx4WEGE/UXO5PATW9PxxwkP0=">AAACAnicbVDLSgNBEJyNrxhfq57Ey2AQRDDsiqDHoDl4CUQwD8iuy+ykkwyZfTgzGwhL8OKvePGgiFe/wpt/4yTZg0YLGoqqbrq7/JgzqSzry8gtLC4tr+RXC2vrG5tb5vZOQ0aJoFCnEY9EyycSOAuhrpji0IoFkMDn0PQHVxO/OQQhWRTeqlEMbkB6IesySpSWPHPPqQBXBDtwn7Ahrnpp5e54fFL1Kp5ZtErWFPgvsTNSRBlqnvnpdCKaBBAqyomUbduKlZsSoRjlMC44iYSY0AHpQVvTkAQg3XT6whgfaqWDu5HQFSo8VX9OpCSQchT4ujMgqi/nvYn4n9dOVPfCTVkYJwpCOlvUTThWEZ7kgTtMAFV8pAmhgulbMe0TQajSqRV0CPb8y39J47RkWyX75qxYvsziyKN9dICOkI3OURldoxqqI4oe0BN6Qa/Go/FsvBnvs9ackc3sol8wPr4BlK2WPg==</latexit><latexit sha1_base64="EN2Gx4WEGE/UXO5PATW9PxxwkP0=">AAACAnicbVDLSgNBEJyNrxhfq57Ey2AQRDDsiqDHoDl4CUQwD8iuy+ykkwyZfTgzGwhL8OKvePGgiFe/wpt/4yTZg0YLGoqqbrq7/JgzqSzry8gtLC4tr+RXC2vrG5tb5vZOQ0aJoFCnEY9EyycSOAuhrpji0IoFkMDn0PQHVxO/OQQhWRTeqlEMbkB6IesySpSWPHPPqQBXBDtwn7Ahrnpp5e54fFL1Kp5ZtErWFPgvsTNSRBlqnvnpdCKaBBAqyomUbduKlZsSoRjlMC44iYSY0AHpQVvTkAQg3XT6whgfaqWDu5HQFSo8VX9OpCSQchT4ujMgqi/nvYn4n9dOVPfCTVkYJwpCOlvUTThWEZ7kgTtMAFV8pAmhgulbMe0TQajSqRV0CPb8y39J47RkWyX75qxYvsziyKN9dICOkI3OURldoxqqI4oe0BN6Qa/Go/FsvBnvs9ackc3sol8wPr4BlK2WPg==</latexit>

S. Fleming, M. Kusunoki,  
T. Mehen, Phys. Rev. D 76, 034006 (2007)  

✦Dynamic pion: NR & Perturbative 
D⇤ ! D + ⇡

<latexit sha1_base64="lKhDlzcV10zILfZovX46uYUiiUo=">AAAB+nicbVBNS8NAEJ34WetXqkcvi0UQhZKIoMeiPXisYD+giWWz3bRLN5uwu1FK7E/x4kERr/4Sb/4bt20O2vpg4PHeDDPzgoQzpR3n21paXlldWy9sFDe3tnd27dJeU8WpJLRBYh7LdoAV5UzQhmaa03YiKY4CTlvB8Hritx6oVCwWd3qUUD/CfcFCRrA2UtcuZbX7kzHydIxq6BR5CevaZafiTIEWiZuTMuSod+0vrxeTNKJCE46V6rhOov0MS80Ip+OilyqaYDLEfdoxVOCIKj+bnj5GR0bpoTCWpoRGU/X3RIYjpUZRYDojrAdq3puI/3mdVIeXfsZEkmoqyGxRmHJkHp3kgHpMUqL5yBBMJDO3IjLAEhNt0iqaENz5lxdJ86ziOhX39rxcvcrjKMABHMIxuHABVbiBOjSAwCM8wyu8WU/Wi/Vufcxal6x8Zh/+wPr8AfHMknw=</latexit><latexit sha1_base64="lKhDlzcV10zILfZovX46uYUiiUo=">AAAB+nicbVBNS8NAEJ34WetXqkcvi0UQhZKIoMeiPXisYD+giWWz3bRLN5uwu1FK7E/x4kERr/4Sb/4bt20O2vpg4PHeDDPzgoQzpR3n21paXlldWy9sFDe3tnd27dJeU8WpJLRBYh7LdoAV5UzQhmaa03YiKY4CTlvB8Hritx6oVCwWd3qUUD/CfcFCRrA2UtcuZbX7kzHydIxq6BR5CevaZafiTIEWiZuTMuSod+0vrxeTNKJCE46V6rhOov0MS80Ip+OilyqaYDLEfdoxVOCIKj+bnj5GR0bpoTCWpoRGU/X3RIYjpUZRYDojrAdq3puI/3mdVIeXfsZEkmoqyGxRmHJkHp3kgHpMUqL5yBBMJDO3IjLAEhNt0iqaENz5lxdJ86ziOhX39rxcvcrjKMABHMIxuHABVbiBOjSAwCM8wyu8WU/Wi/Vufcxal6x8Zh/+wPr8AfHMknw=</latexit><latexit sha1_base64="lKhDlzcV10zILfZovX46uYUiiUo=">AAAB+nicbVBNS8NAEJ34WetXqkcvi0UQhZKIoMeiPXisYD+giWWz3bRLN5uwu1FK7E/x4kERr/4Sb/4bt20O2vpg4PHeDDPzgoQzpR3n21paXlldWy9sFDe3tnd27dJeU8WpJLRBYh7LdoAV5UzQhmaa03YiKY4CTlvB8Hritx6oVCwWd3qUUD/CfcFCRrA2UtcuZbX7kzHydIxq6BR5CevaZafiTIEWiZuTMuSod+0vrxeTNKJCE46V6rhOov0MS80Ip+OilyqaYDLEfdoxVOCIKj+bnj5GR0bpoTCWpoRGU/X3RIYjpUZRYDojrAdq3puI/3mdVIeXfsZEkmoqyGxRmHJkHp3kgHpMUqL5yBBMJDO3IjLAEhNt0iqaENz5lxdJ86ziOhX39rxcvcrjKMABHMIxuHABVbiBOjSAwCM8wyu8WU/Wi/Vufcxal6x8Zh/+wPr8AfHMknw=</latexit><latexit sha1_base64="lKhDlzcV10zILfZovX46uYUiiUo=">AAAB+nicbVBNS8NAEJ34WetXqkcvi0UQhZKIoMeiPXisYD+giWWz3bRLN5uwu1FK7E/x4kERr/4Sb/4bt20O2vpg4PHeDDPzgoQzpR3n21paXlldWy9sFDe3tnd27dJeU8WpJLRBYh7LdoAV5UzQhmaa03YiKY4CTlvB8Hritx6oVCwWd3qUUD/CfcFCRrA2UtcuZbX7kzHydIxq6BR5CevaZafiTIEWiZuTMuSod+0vrxeTNKJCE46V6rhOov0MS80Ip+OilyqaYDLEfdoxVOCIKj+bnj5GR0bpoTCWpoRGU/X3RIYjpUZRYDojrAdq3puI/3mdVIeXfsZEkmoqyGxRmHJkHp3kgHpMUqL5yBBMJDO3IjLAEhNt0iqaENz5lxdJ86ziOhX39rxcvcrjKMABHMIxuHABVbiBOjSAwCM8wyu8WU/Wi/Vufcxal6x8Zh/+wPr8AfHMknw=</latexit> with MD⇤ �MD �M⇡ ⇠ 7MeV
<latexit sha1_base64="+qweHaDUwOCTBtMASGVM/OQZhck=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0UUwZKIUJdFu3BTqGAf0IQwmU7aoTNJmJkIJeQT3Pgrblwo4talO//GaZqFVg/cy+Gce5m5x48ZlcqyvozS0vLK6lp5vbKxubW9Y+7udWWUCEw6OGKR6PtIEkZD0lFUMdKPBUHcZ6TnT65nfu+eCEmj8E5NY+JyNAppQDFSWvLM45aXNk8zeAZbXjPvqRPTDDqScliHqSM4bJFu5plVq2blgH+JXZAqKND2zE9nGOGEk1BhhqQc2Fas3BQJRTEjWcVJJIkRnqARGWgaIk6km+YHZfBIK0MYREJXqGCu/txIEZdyyn09yZEay0VvJv7nDRIVXLopDeNEkRDPHwoSBlUEZ+nAIRUEKzbVBGFB9V8hHiOBsNIZVnQI9uLJf0n3vGZbNfv2otq4KuIogwNwCE6ADeqgAW5AG3QABg/gCbyAV+PReDbejPf5aMkodvbBLxgf361Wmn0=</latexit><latexit sha1_base64="+qweHaDUwOCTBtMASGVM/OQZhck=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0UUwZKIUJdFu3BTqGAf0IQwmU7aoTNJmJkIJeQT3Pgrblwo4talO//GaZqFVg/cy+Gce5m5x48ZlcqyvozS0vLK6lp5vbKxubW9Y+7udWWUCEw6OGKR6PtIEkZD0lFUMdKPBUHcZ6TnT65nfu+eCEmj8E5NY+JyNAppQDFSWvLM45aXNk8zeAZbXjPvqRPTDDqScliHqSM4bJFu5plVq2blgH+JXZAqKND2zE9nGOGEk1BhhqQc2Fas3BQJRTEjWcVJJIkRnqARGWgaIk6km+YHZfBIK0MYREJXqGCu/txIEZdyyn09yZEay0VvJv7nDRIVXLopDeNEkRDPHwoSBlUEZ+nAIRUEKzbVBGFB9V8hHiOBsNIZVnQI9uLJf0n3vGZbNfv2otq4KuIogwNwCE6ADeqgAW5AG3QABg/gCbyAV+PReDbejPf5aMkodvbBLxgf361Wmn0=</latexit><latexit sha1_base64="+qweHaDUwOCTBtMASGVM/OQZhck=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0UUwZKIUJdFu3BTqGAf0IQwmU7aoTNJmJkIJeQT3Pgrblwo4talO//GaZqFVg/cy+Gce5m5x48ZlcqyvozS0vLK6lp5vbKxubW9Y+7udWWUCEw6OGKR6PtIEkZD0lFUMdKPBUHcZ6TnT65nfu+eCEmj8E5NY+JyNAppQDFSWvLM45aXNk8zeAZbXjPvqRPTDDqScliHqSM4bJFu5plVq2blgH+JXZAqKND2zE9nGOGEk1BhhqQc2Fas3BQJRTEjWcVJJIkRnqARGWgaIk6km+YHZfBIK0MYREJXqGCu/txIEZdyyn09yZEay0VvJv7nDRIVXLopDeNEkRDPHwoSBlUEZ+nAIRUEKzbVBGFB9V8hHiOBsNIZVnQI9uLJf0n3vGZbNfv2otq4KuIogwNwCE6ADeqgAW5AG3QABg/gCbyAV+PReDbejPf5aMkodvbBLxgf361Wmn0=</latexit><latexit sha1_base64="+qweHaDUwOCTBtMASGVM/OQZhck=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0UUwZKIUJdFu3BTqGAf0IQwmU7aoTNJmJkIJeQT3Pgrblwo4talO//GaZqFVg/cy+Gce5m5x48ZlcqyvozS0vLK6lp5vbKxubW9Y+7udWWUCEw6OGKR6PtIEkZD0lFUMdKPBUHcZ6TnT65nfu+eCEmj8E5NY+JyNAppQDFSWvLM45aXNk8zeAZbXjPvqRPTDDqScliHqSM4bJFu5plVq2blgH+JXZAqKND2zE9nGOGEk1BhhqQc2Fas3BQJRTEjWcVJJIkRnqARGWgaIk6km+YHZfBIK0MYREJXqGCu/txIEZdyyn09yZEay0VvJv7nDRIVXLopDeNEkRDPHwoSBlUEZ+nAIRUEKzbVBGFB9V8hHiOBsNIZVnQI9uLJf0n3vGZbNfv2otq4KuIogwNwCE6ADeqgAW5AG3QABg/gCbyAV+PReDbejPf5aMkodvbBLxgf361Wmn0=</latexit>

g2µ0µ

8⇡F 2
⇡

' 1

20
· · · 1

10
<latexit sha1_base64="eVhvJleSOevP/jUf1MHvMlEG1/0="></latexit><latexit sha1_base64="eVhvJleSOevP/jUf1MHvMlEG1/0="></latexit><latexit sha1_base64="eVhvJleSOevP/jUf1MHvMlEG1/0="></latexit><latexit sha1_base64="eVhvJleSOevP/jUf1MHvMlEG1/0="></latexit>

LOOP:
Z

d4p ⇠ Q5

<latexit sha1_base64="5e7ffRVxiu+eRg2r1W/VKw7YYFc=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmkosuiG5ct2Ac0aZlMJu3QmSTMTMRS+ituXCji1h9x5984bbPQ1gMDh3Pu5Z45QcqZ0o7zbRU2Nre2d4q7pb39g8Mj+7jcVkkmCW2RhCeyG2BFOYtpSzPNaTeVFIuA004wvpv7nUcqFUviBz1JqS/wMGYRI1gbaWCXPRZrFPZrKfIUE6jZvxrYFafqLIDWiZuTCuRoDOwvL0xIJmisCcdK9Vwn1f4US80Ip7OSlymaYjLGQ9ozNMaCKn+6yD5D50YJUZRI80yShfp7Y4qFUhMRmEmB9UitenPxP6+X6ejGn7I4zTSNyfJQlHGkEzQvAoVMUqL5xBBMJDNZERlhiYk2dZVMCe7ql9dJ+7LqOlW3WavUb/M6inAKZ3ABLlxDHe6hAS0g8ATP8Apv1sx6sd6tj+Vowcp3TuAPrM8fW0qTVQ==</latexit><latexit sha1_base64="5e7ffRVxiu+eRg2r1W/VKw7YYFc=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmkosuiG5ct2Ac0aZlMJu3QmSTMTMRS+ituXCji1h9x5984bbPQ1gMDh3Pu5Z45QcqZ0o7zbRU2Nre2d4q7pb39g8Mj+7jcVkkmCW2RhCeyG2BFOYtpSzPNaTeVFIuA004wvpv7nUcqFUviBz1JqS/wMGYRI1gbaWCXPRZrFPZrKfIUE6jZvxrYFafqLIDWiZuTCuRoDOwvL0xIJmisCcdK9Vwn1f4US80Ip7OSlymaYjLGQ9ozNMaCKn+6yD5D50YJUZRI80yShfp7Y4qFUhMRmEmB9UitenPxP6+X6ejGn7I4zTSNyfJQlHGkEzQvAoVMUqL5xBBMJDNZERlhiYk2dZVMCe7ql9dJ+7LqOlW3WavUb/M6inAKZ3ABLlxDHe6hAS0g8ATP8Apv1sx6sd6tj+Vowcp3TuAPrM8fW0qTVQ==</latexit><latexit sha1_base64="5e7ffRVxiu+eRg2r1W/VKw7YYFc=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmkosuiG5ct2Ac0aZlMJu3QmSTMTMRS+ituXCji1h9x5984bbPQ1gMDh3Pu5Z45QcqZ0o7zbRU2Nre2d4q7pb39g8Mj+7jcVkkmCW2RhCeyG2BFOYtpSzPNaTeVFIuA004wvpv7nUcqFUviBz1JqS/wMGYRI1gbaWCXPRZrFPZrKfIUE6jZvxrYFafqLIDWiZuTCuRoDOwvL0xIJmisCcdK9Vwn1f4US80Ip7OSlymaYjLGQ9ozNMaCKn+6yD5D50YJUZRI80yShfp7Y4qFUhMRmEmB9UitenPxP6+X6ejGn7I4zTSNyfJQlHGkEzQvAoVMUqL5xBBMJDNZERlhiYk2dZVMCe7ql9dJ+7LqOlW3WavUb/M6inAKZ3ABLlxDHe6hAS0g8ATP8Apv1sx6sd6tj+Vowcp3TuAPrM8fW0qTVQ==</latexit><latexit sha1_base64="5e7ffRVxiu+eRg2r1W/VKw7YYFc=">AAAB+3icbVDLSsNAFL2pr1pfsS7dDBbBVUmkosuiG5ct2Ac0aZlMJu3QmSTMTMRS+ituXCji1h9x5984bbPQ1gMDh3Pu5Z45QcqZ0o7zbRU2Nre2d4q7pb39g8Mj+7jcVkkmCW2RhCeyG2BFOYtpSzPNaTeVFIuA004wvpv7nUcqFUviBz1JqS/wMGYRI1gbaWCXPRZrFPZrKfIUE6jZvxrYFafqLIDWiZuTCuRoDOwvL0xIJmisCcdK9Vwn1f4US80Ip7OSlymaYjLGQ9ozNMaCKn+6yD5D50YJUZRI80yShfp7Y4qFUhMRmEmB9UitenPxP6+X6ejGn7I4zTSNyfJQlHGkEzQvAoVMUqL5xBBMJDNZERlhiYk2dZVMCe7ql9dJ+7LqOlW3WavUb/M6inAKZ3ABLlxDHe6hAS0g8ATP8Apv1sx6sd6tj+Vowcp3TuAPrM8fW0qTVQ==</latexit>

Propagator:
1

p2 � �2
⇠ Q�2

<latexit sha1_base64="kZroCaongIetBPMRz/72eDBJVvY=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1Vw05IEQZdFNy5bsA9o2jKZTtqhM5MwMxFKyA+48VfcuFDErXt3/o3TNgttPXDhcM693HtPEDOqtON8W4W19Y3NreJ2aWd3b//APjxqqSiRmDRxxCLZCZAijArS1FQz0oklQTxgpB1Mbmd++4FIRSNxr6cx6XE0EjSkGGkjDewzP5QIp26Wxn0PVqA/QpyjvpdBX1EOG/204mUDu+xUnTngKnFzUgY56gP7yx9GOOFEaMyQUl3XiXUvRVJTzEhW8hNFYoQnaES6hgrEieql828yeG6UIQwjaUpoOFd/T6SIKzXlgenkSI/VsjcT//O6iQ6veykVcaKJwItFYcKgjuAsGjikkmDNpoYgLKm5FeIxMvFoE2DJhOAuv7xKWl7Vdapu47Jcu8njKIITcAougAuuQA3cgTpoAgwewTN4BW/Wk/VivVsfi9aClc8cgz+wPn8AW4aacw==</latexit><latexit sha1_base64="kZroCaongIetBPMRz/72eDBJVvY=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1Vw05IEQZdFNy5bsA9o2jKZTtqhM5MwMxFKyA+48VfcuFDErXt3/o3TNgttPXDhcM693HtPEDOqtON8W4W19Y3NreJ2aWd3b//APjxqqSiRmDRxxCLZCZAijArS1FQz0oklQTxgpB1Mbmd++4FIRSNxr6cx6XE0EjSkGGkjDewzP5QIp26Wxn0PVqA/QpyjvpdBX1EOG/204mUDu+xUnTngKnFzUgY56gP7yx9GOOFEaMyQUl3XiXUvRVJTzEhW8hNFYoQnaES6hgrEieql828yeG6UIQwjaUpoOFd/T6SIKzXlgenkSI/VsjcT//O6iQ6veykVcaKJwItFYcKgjuAsGjikkmDNpoYgLKm5FeIxMvFoE2DJhOAuv7xKWl7Vdapu47Jcu8njKIITcAougAuuQA3cgTpoAgwewTN4BW/Wk/VivVsfi9aClc8cgz+wPn8AW4aacw==</latexit><latexit sha1_base64="kZroCaongIetBPMRz/72eDBJVvY=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1Vw05IEQZdFNy5bsA9o2jKZTtqhM5MwMxFKyA+48VfcuFDErXt3/o3TNgttPXDhcM693HtPEDOqtON8W4W19Y3NreJ2aWd3b//APjxqqSiRmDRxxCLZCZAijArS1FQz0oklQTxgpB1Mbmd++4FIRSNxr6cx6XE0EjSkGGkjDewzP5QIp26Wxn0PVqA/QpyjvpdBX1EOG/204mUDu+xUnTngKnFzUgY56gP7yx9GOOFEaMyQUl3XiXUvRVJTzEhW8hNFYoQnaES6hgrEieql828yeG6UIQwjaUpoOFd/T6SIKzXlgenkSI/VsjcT//O6iQ6veykVcaKJwItFYcKgjuAsGjikkmDNpoYgLKm5FeIxMvFoE2DJhOAuv7xKWl7Vdapu47Jcu8njKIITcAougAuuQA3cgTpoAgwewTN4BW/Wk/VivVsfi9aClc8cgz+wPn8AW4aacw==</latexit><latexit sha1_base64="kZroCaongIetBPMRz/72eDBJVvY=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1Vw05IEQZdFNy5bsA9o2jKZTtqhM5MwMxFKyA+48VfcuFDErXt3/o3TNgttPXDhcM693HtPEDOqtON8W4W19Y3NreJ2aWd3b//APjxqqSiRmDRxxCLZCZAijArS1FQz0oklQTxgpB1Mbmd++4FIRSNxr6cx6XE0EjSkGGkjDewzP5QIp26Wxn0PVqA/QpyjvpdBX1EOG/204mUDu+xUnTngKnFzUgY56gP7yx9GOOFEaMyQUl3XiXUvRVJTzEhW8hNFYoQnaES6hgrEieql828yeG6UIQwjaUpoOFd/T6SIKzXlgenkSI/VsjcT//O6iQ6veykVcaKJwItFYcKgjuAsGjikkmDNpoYgLKm5FeIxMvFoE2DJhOAuv7xKWl7Vdapu47Jcu8njKIITcAougAuuQA3cgTpoAgwewTN4BW/Wk/VivVsfi9aClc8cgz+wPn8AW4aacw==</latexit>



XEFT Power Counting
✦C0 treated non-perterbatively, generate X(3872) bound state

7

�C0

2
(DD +DD)† · (DD +DD)

<latexit sha1_base64="ILSnh76ojL/l7Ffa3+M5uL/Oyyc="></latexit><latexit sha1_base64="ILSnh76ojL/l7Ffa3+M5uL/Oyyc="></latexit><latexit sha1_base64="ILSnh76ojL/l7Ffa3+M5uL/Oyyc="></latexit><latexit sha1_base64="ILSnh76ojL/l7Ffa3+M5uL/Oyyc="></latexit>

+ + +… 

D⇤
<latexit sha1_base64="h/VVKiIm3fcQkjAR9gMbvAb/cyk=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSKIh5KIoMeiHjxWtB/QxrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777Swtr6yurRc2iptb2zu7pb39ho5TxbDOYhGrVkA1Ci6xbrgR2EoU0igQ2AyG1xO/+YRK81g+mFGCfkT7koecUWOl+5vH026p7FbcKcgi8XJShhy1bumr04tZGqE0TFCt256bGD+jynAmcFzspBoTyoa0j21LJY1Q+9n01DE5tkqPhLGyJQ2Zqr8nMhppPYoC2xlRM9Dz3kT8z2unJrz0My6T1KBks0VhKoiJyeRv0uMKmREjSyhT3N5K2IAqyoxNp2hD8OZfXiSNs4rnVry783L1Ko+jAIdwBCfgwQVU4RZqUAcGfXiGV3hzhPPivDsfs9YlJ585gD9wPn8AsEiNZA==</latexit><latexit sha1_base64="h/VVKiIm3fcQkjAR9gMbvAb/cyk=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSKIh5KIoMeiHjxWtB/QxrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777Swtr6yurRc2iptb2zu7pb39ho5TxbDOYhGrVkA1Ci6xbrgR2EoU0igQ2AyG1xO/+YRK81g+mFGCfkT7koecUWOl+5vH026p7FbcKcgi8XJShhy1bumr04tZGqE0TFCt256bGD+jynAmcFzspBoTyoa0j21LJY1Q+9n01DE5tkqPhLGyJQ2Zqr8nMhppPYoC2xlRM9Dz3kT8z2unJrz0My6T1KBks0VhKoiJyeRv0uMKmREjSyhT3N5K2IAqyoxNp2hD8OZfXiSNs4rnVry783L1Ko+jAIdwBCfgwQVU4RZqUAcGfXiGV3hzhPPivDsfs9YlJ585gD9wPn8AsEiNZA==</latexit><latexit sha1_base64="h/VVKiIm3fcQkjAR9gMbvAb/cyk=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSKIh5KIoMeiHjxWtB/QxrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777Swtr6yurRc2iptb2zu7pb39ho5TxbDOYhGrVkA1Ci6xbrgR2EoU0igQ2AyG1xO/+YRK81g+mFGCfkT7koecUWOl+5vH026p7FbcKcgi8XJShhy1bumr04tZGqE0TFCt256bGD+jynAmcFzspBoTyoa0j21LJY1Q+9n01DE5tkqPhLGyJQ2Zqr8nMhppPYoC2xlRM9Dz3kT8z2unJrz0My6T1KBks0VhKoiJyeRv0uMKmREjSyhT3N5K2IAqyoxNp2hD8OZfXiSNs4rnVry783L1Ko+jAIdwBCfgwQVU4RZqUAcGfXiGV3hzhPPivDsfs9YlJ585gD9wPn8AsEiNZA==</latexit><latexit sha1_base64="h/VVKiIm3fcQkjAR9gMbvAb/cyk=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSKIh5KIoMeiHjxWtB/QxrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777Swtr6yurRc2iptb2zu7pb39ho5TxbDOYhGrVkA1Ci6xbrgR2EoU0igQ2AyG1xO/+YRK81g+mFGCfkT7koecUWOl+5vH026p7FbcKcgi8XJShhy1bumr04tZGqE0TFCt256bGD+jynAmcFzspBoTyoa0j21LJY1Q+9n01DE5tkqPhLGyJQ2Zqr8nMhppPYoC2xlRM9Dz3kT8z2unJrz0My6T1KBks0VhKoiJyeRv0uMKmREjSyhT3N5K2IAqyoxNp2hD8OZfXiSNs4rnVry783L1Ko+jAIdwBCfgwQVU4RZqUAcGfXiGV3hzhPPivDsfs9YlJ585gD9wPn8AsEiNZA==</latexit>

D
<latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit><latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit><latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit><latexit sha1_base64="NsLos3laW3WlkybC0/eUHSYSJS0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRDx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzCRBP6JDyUPOqLFS465frrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eRxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHl2mMyA==</latexit>

�iC0
<latexit sha1_base64="oRBWlf6QoQb96mppmgGR7nAC3WU=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBiyUrgh6LvXisYD+gXUo2zbax2WRJskJZ+h+8eFDEq//Hm//GtN2Dtj4YeLw3w8y8MBHcWIy/vcLa+sbmVnG7tLO7t39QPjxqGZVqyppUCaU7ITFMcMmallvBOolmJA4Fa4fj+sxvPzFtuJIPdpKwICZDySNOiXVS64Kjeh/3yxVcxXOgVeLnpAI5Gv3yV2+gaBozaakgxnR9nNggI9pyKti01EsNSwgdkyHrOipJzEyQza+dojOnDFCktCtp0Vz9PZGR2JhJHLrOmNiRWfZm4n9eN7XRTZBxmaSWSbpYFKUCWYVmr6MB14xaMXGEUM3drYiOiCbUuoBKLgR/+eVV0rqs+rjq319Vard5HEU4gVM4Bx+uoQZ30IAmUHiEZ3iFN095L96797FoLXj5zDH8gff5Az74jj4=</latexit><latexit sha1_base64="oRBWlf6QoQb96mppmgGR7nAC3WU=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBiyUrgh6LvXisYD+gXUo2zbax2WRJskJZ+h+8eFDEq//Hm//GtN2Dtj4YeLw3w8y8MBHcWIy/vcLa+sbmVnG7tLO7t39QPjxqGZVqyppUCaU7ITFMcMmallvBOolmJA4Fa4fj+sxvPzFtuJIPdpKwICZDySNOiXVS64Kjeh/3yxVcxXOgVeLnpAI5Gv3yV2+gaBozaakgxnR9nNggI9pyKti01EsNSwgdkyHrOipJzEyQza+dojOnDFCktCtp0Vz9PZGR2JhJHLrOmNiRWfZm4n9eN7XRTZBxmaSWSbpYFKUCWYVmr6MB14xaMXGEUM3drYiOiCbUuoBKLgR/+eVV0rqs+rjq319Vard5HEU4gVM4Bx+uoQZ30IAmUHiEZ3iFN095L96797FoLXj5zDH8gff5Az74jj4=</latexit><latexit sha1_base64="oRBWlf6QoQb96mppmgGR7nAC3WU=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBiyUrgh6LvXisYD+gXUo2zbax2WRJskJZ+h+8eFDEq//Hm//GtN2Dtj4YeLw3w8y8MBHcWIy/vcLa+sbmVnG7tLO7t39QPjxqGZVqyppUCaU7ITFMcMmallvBOolmJA4Fa4fj+sxvPzFtuJIPdpKwICZDySNOiXVS64Kjeh/3yxVcxXOgVeLnpAI5Gv3yV2+gaBozaakgxnR9nNggI9pyKti01EsNSwgdkyHrOipJzEyQza+dojOnDFCktCtp0Vz9PZGR2JhJHLrOmNiRWfZm4n9eN7XRTZBxmaSWSbpYFKUCWYVmr6MB14xaMXGEUM3drYiOiCbUuoBKLgR/+eVV0rqs+rjq319Vard5HEU4gVM4Bx+uoQZ30IAmUHiEZ3iFN095L96797FoLXj5zDH8gff5Az74jj4=</latexit><latexit sha1_base64="oRBWlf6QoQb96mppmgGR7nAC3WU=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBiyUrgh6LvXisYD+gXUo2zbax2WRJskJZ+h+8eFDEq//Hm//GtN2Dtj4YeLw3w8y8MBHcWIy/vcLa+sbmVnG7tLO7t39QPjxqGZVqyppUCaU7ITFMcMmallvBOolmJA4Fa4fj+sxvPzFtuJIPdpKwICZDySNOiXVS64Kjeh/3yxVcxXOgVeLnpAI5Gv3yV2+gaBozaakgxnR9nNggI9pyKti01EsNSwgdkyHrOipJzEyQza+dojOnDFCktCtp0Vz9PZGR2JhJHLrOmNiRWfZm4n9eN7XRTZBxmaSWSbpYFKUCWYVmr6MB14xaMXGEUM3drYiOiCbUuoBKLgR/+eVV0rqs+rjq319Vard5HEU4gVM4Bx+uoQZ30IAmUHiEZ3iFN095L96797FoLXj5zDH8gff5Az74jj4=</latexit>

�iC0
<latexit sha1_base64="oRBWlf6QoQb96mppmgGR7nAC3WU=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBiyUrgh6LvXisYD+gXUo2zbax2WRJskJZ+h+8eFDEq//Hm//GtN2Dtj4YeLw3w8y8MBHcWIy/vcLa+sbmVnG7tLO7t39QPjxqGZVqyppUCaU7ITFMcMmallvBOolmJA4Fa4fj+sxvPzFtuJIPdpKwICZDySNOiXVS64Kjeh/3yxVcxXOgVeLnpAI5Gv3yV2+gaBozaakgxnR9nNggI9pyKti01EsNSwgdkyHrOipJzEyQza+dojOnDFCktCtp0Vz9PZGR2JhJHLrOmNiRWfZm4n9eN7XRTZBxmaSWSbpYFKUCWYVmr6MB14xaMXGEUM3drYiOiCbUuoBKLgR/+eVV0rqs+rjq319Vard5HEU4gVM4Bx+uoQZ30IAmUHiEZ3iFN095L96797FoLXj5zDH8gff5Az74jj4=</latexit><latexit sha1_base64="oRBWlf6QoQb96mppmgGR7nAC3WU=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBiyUrgh6LvXisYD+gXUo2zbax2WRJskJZ+h+8eFDEq//Hm//GtN2Dtj4YeLw3w8y8MBHcWIy/vcLa+sbmVnG7tLO7t39QPjxqGZVqyppUCaU7ITFMcMmallvBOolmJA4Fa4fj+sxvPzFtuJIPdpKwICZDySNOiXVS64Kjeh/3yxVcxXOgVeLnpAI5Gv3yV2+gaBozaakgxnR9nNggI9pyKti01EsNSwgdkyHrOipJzEyQza+dojOnDFCktCtp0Vz9PZGR2JhJHLrOmNiRWfZm4n9eN7XRTZBxmaSWSbpYFKUCWYVmr6MB14xaMXGEUM3drYiOiCbUuoBKLgR/+eVV0rqs+rjq319Vard5HEU4gVM4Bx+uoQZ30IAmUHiEZ3iFN095L96797FoLXj5zDH8gff5Az74jj4=</latexit><latexit sha1_base64="oRBWlf6QoQb96mppmgGR7nAC3WU=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBiyUrgh6LvXisYD+gXUo2zbax2WRJskJZ+h+8eFDEq//Hm//GtN2Dtj4YeLw3w8y8MBHcWIy/vcLa+sbmVnG7tLO7t39QPjxqGZVqyppUCaU7ITFMcMmallvBOolmJA4Fa4fj+sxvPzFtuJIPdpKwICZDySNOiXVS64Kjeh/3yxVcxXOgVeLnpAI5Gv3yV2+gaBozaakgxnR9nNggI9pyKti01EsNSwgdkyHrOipJzEyQza+dojOnDFCktCtp0Vz9PZGR2JhJHLrOmNiRWfZm4n9eN7XRTZBxmaSWSbpYFKUCWYVmr6MB14xaMXGEUM3drYiOiCbUuoBKLgR/+eVV0rqs+rjq319Vard5HEU4gVM4Bx+uoQZ30IAmUHiEZ3iFN095L96797FoLXj5zDH8gff5Az74jj4=</latexit><latexit sha1_base64="oRBWlf6QoQb96mppmgGR7nAC3WU=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBiyUrgh6LvXisYD+gXUo2zbax2WRJskJZ+h+8eFDEq//Hm//GtN2Dtj4YeLw3w8y8MBHcWIy/vcLa+sbmVnG7tLO7t39QPjxqGZVqyppUCaU7ITFMcMmallvBOolmJA4Fa4fj+sxvPzFtuJIPdpKwICZDySNOiXVS64Kjeh/3yxVcxXOgVeLnpAI5Gv3yV2+gaBozaakgxnR9nNggI9pyKti01EsNSwgdkyHrOipJzEyQza+dojOnDFCktCtp0Vz9PZGR2JhJHLrOmNiRWfZm4n9eN7XRTZBxmaSWSbpYFKUCWYVmr6MB14xaMXGEUM3drYiOiCbUuoBKLgR/+eVV0rqs+rjq319Vard5HEU4gVM4Bx+uoQZ30IAmUHiEZ3iFN095L96797FoLXj5zDH8gff5Az74jj4=</latexit>

�iC0
<latexit sha1_base64="oRBWlf6QoQb96mppmgGR7nAC3WU=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBiyUrgh6LvXisYD+gXUo2zbax2WRJskJZ+h+8eFDEq//Hm//GtN2Dtj4YeLw3w8y8MBHcWIy/vcLa+sbmVnG7tLO7t39QPjxqGZVqyppUCaU7ITFMcMmallvBOolmJA4Fa4fj+sxvPzFtuJIPdpKwICZDySNOiXVS64Kjeh/3yxVcxXOgVeLnpAI5Gv3yV2+gaBozaakgxnR9nNggI9pyKti01EsNSwgdkyHrOipJzEyQza+dojOnDFCktCtp0Vz9PZGR2JhJHLrOmNiRWfZm4n9eN7XRTZBxmaSWSbpYFKUCWYVmr6MB14xaMXGEUM3drYiOiCbUuoBKLgR/+eVV0rqs+rjq319Vard5HEU4gVM4Bx+uoQZ30IAmUHiEZ3iFN095L96797FoLXj5zDH8gff5Az74jj4=</latexit><latexit sha1_base64="oRBWlf6QoQb96mppmgGR7nAC3WU=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBiyUrgh6LvXisYD+gXUo2zbax2WRJskJZ+h+8eFDEq//Hm//GtN2Dtj4YeLw3w8y8MBHcWIy/vcLa+sbmVnG7tLO7t39QPjxqGZVqyppUCaU7ITFMcMmallvBOolmJA4Fa4fj+sxvPzFtuJIPdpKwICZDySNOiXVS64Kjeh/3yxVcxXOgVeLnpAI5Gv3yV2+gaBozaakgxnR9nNggI9pyKti01EsNSwgdkyHrOipJzEyQza+dojOnDFCktCtp0Vz9PZGR2JhJHLrOmNiRWfZm4n9eN7XRTZBxmaSWSbpYFKUCWYVmr6MB14xaMXGEUM3drYiOiCbUuoBKLgR/+eVV0rqs+rjq319Vard5HEU4gVM4Bx+uoQZ30IAmUHiEZ3iFN095L96797FoLXj5zDH8gff5Az74jj4=</latexit><latexit sha1_base64="oRBWlf6QoQb96mppmgGR7nAC3WU=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBiyUrgh6LvXisYD+gXUo2zbax2WRJskJZ+h+8eFDEq//Hm//GtN2Dtj4YeLw3w8y8MBHcWIy/vcLa+sbmVnG7tLO7t39QPjxqGZVqyppUCaU7ITFMcMmallvBOolmJA4Fa4fj+sxvPzFtuJIPdpKwICZDySNOiXVS64Kjeh/3yxVcxXOgVeLnpAI5Gv3yV2+gaBozaakgxnR9nNggI9pyKti01EsNSwgdkyHrOipJzEyQza+dojOnDFCktCtp0Vz9PZGR2JhJHLrOmNiRWfZm4n9eN7XRTZBxmaSWSbpYFKUCWYVmr6MB14xaMXGEUM3drYiOiCbUuoBKLgR/+eVV0rqs+rjq319Vard5HEU4gVM4Bx+uoQZ30IAmUHiEZ3iFN095L96797FoLXj5zDH8gff5Az74jj4=</latexit><latexit sha1_base64="oRBWlf6QoQb96mppmgGR7nAC3WU=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBiyUrgh6LvXisYD+gXUo2zbax2WRJskJZ+h+8eFDEq//Hm//GtN2Dtj4YeLw3w8y8MBHcWIy/vcLa+sbmVnG7tLO7t39QPjxqGZVqyppUCaU7ITFMcMmallvBOolmJA4Fa4fj+sxvPzFtuJIPdpKwICZDySNOiXVS64Kjeh/3yxVcxXOgVeLnpAI5Gv3yV2+gaBozaakgxnR9nNggI9pyKti01EsNSwgdkyHrOipJzEyQza+dojOnDFCktCtp0Vz9PZGR2JhJHLrOmNiRWfZm4n9eN7XRTZBxmaSWSbpYFKUCWYVmr6MB14xaMXGEUM3drYiOiCbUuoBKLgR/+eVV0rqs+rjq319Vard5HEU4gVM4Bx+uoQZ30IAmUHiEZ3iFN095L96797FoLXj5zDH8gff5Az74jj4=</latexit>

✦Pole at BX

1 + C0⌃0 (�BX) = 0 ! C0 ⇠ Q�1
<latexit sha1_base64="9a0mgIJlM04+G6d0u76EIFyvz50="></latexit><latexit sha1_base64="9a0mgIJlM04+G6d0u76EIFyvz50="></latexit><latexit sha1_base64="9a0mgIJlM04+G6d0u76EIFyvz50="></latexit><latexit sha1_base64="9a0mgIJlM04+G6d0u76EIFyvz50="></latexit>

⌃0 (�BX) ⇠ Q5Q�4 = Q1
<latexit sha1_base64="rNMmixO/o6RmxRo01ldMzSDW9rM="></latexit><latexit sha1_base64="rNMmixO/o6RmxRo01ldMzSDW9rM="></latexit><latexit sha1_base64="rNMmixO/o6RmxRo01ldMzSDW9rM="></latexit><latexit sha1_base64="rNMmixO/o6RmxRo01ldMzSDW9rM="></latexit>
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O
�
Q/Q2

�
= O

�
Q�1

�
<latexit sha1_base64="m3cxJ8kH1ZErPoyYejlFWmlfH64=">AAACKXicbVDLSgMxFM3UV62vqks3wSLUhXWmCLoRim7c2YJ9QGdaMmmmDc08SO4IZejvuPFX3Cgo6tYfMdNW0NYDgcM555J7jxsJrsA0P4zM0vLK6lp2PbexubW9k9/da6gwlpTVaShC2XKJYoIHrA4cBGtFkhHfFazpDq9Tv3nPpOJhcAejiDk+6Qfc45SAlrr5iu0TGFAiktuxLZgHxRo+xbVOUh7bkvcHcHy5mOgkJ9aP3c0XzJI5AV4k1owU0AzVbv7F7oU09lkAVBCl2pYZgZMQCZwKNs7ZsWIRoUPSZ21NA+Iz5SSTS8f4SCs97IVSvwDwRP09kRBfqZHv6mS6tZr3UvE/rx2Dd+EkPIhiYAGdfuTFAkOI09pwj0tGQYw0IVRyvSumAyIJBV1uTpdgzZ+8SBrlkmWWrNpZoXI1qyOLDtAhKiILnaMKukFVVEcUPaAn9IrejEfj2Xg3PqfRjDGb2Ud/YHx9A04WpqQ=</latexit><latexit sha1_base64="m3cxJ8kH1ZErPoyYejlFWmlfH64=">AAACKXicbVDLSgMxFM3UV62vqks3wSLUhXWmCLoRim7c2YJ9QGdaMmmmDc08SO4IZejvuPFX3Cgo6tYfMdNW0NYDgcM555J7jxsJrsA0P4zM0vLK6lp2PbexubW9k9/da6gwlpTVaShC2XKJYoIHrA4cBGtFkhHfFazpDq9Tv3nPpOJhcAejiDk+6Qfc45SAlrr5iu0TGFAiktuxLZgHxRo+xbVOUh7bkvcHcHy5mOgkJ9aP3c0XzJI5AV4k1owU0AzVbv7F7oU09lkAVBCl2pYZgZMQCZwKNs7ZsWIRoUPSZ21NA+Iz5SSTS8f4SCs97IVSvwDwRP09kRBfqZHv6mS6tZr3UvE/rx2Dd+EkPIhiYAGdfuTFAkOI09pwj0tGQYw0IVRyvSumAyIJBV1uTpdgzZ+8SBrlkmWWrNpZoXI1qyOLDtAhKiILnaMKukFVVEcUPaAn9IrejEfj2Xg3PqfRjDGb2Ud/YHx9A04WpqQ=</latexit><latexit sha1_base64="m3cxJ8kH1ZErPoyYejlFWmlfH64=">AAACKXicbVDLSgMxFM3UV62vqks3wSLUhXWmCLoRim7c2YJ9QGdaMmmmDc08SO4IZejvuPFX3Cgo6tYfMdNW0NYDgcM555J7jxsJrsA0P4zM0vLK6lp2PbexubW9k9/da6gwlpTVaShC2XKJYoIHrA4cBGtFkhHfFazpDq9Tv3nPpOJhcAejiDk+6Qfc45SAlrr5iu0TGFAiktuxLZgHxRo+xbVOUh7bkvcHcHy5mOgkJ9aP3c0XzJI5AV4k1owU0AzVbv7F7oU09lkAVBCl2pYZgZMQCZwKNs7ZsWIRoUPSZ21NA+Iz5SSTS8f4SCs97IVSvwDwRP09kRBfqZHv6mS6tZr3UvE/rx2Dd+EkPIhiYAGdfuTFAkOI09pwj0tGQYw0IVRyvSumAyIJBV1uTpdgzZ+8SBrlkmWWrNpZoXI1qyOLDtAhKiILnaMKukFVVEcUPaAn9IrejEfj2Xg3PqfRjDGb2Ud/YHx9A04WpqQ=</latexit><latexit sha1_base64="m3cxJ8kH1ZErPoyYejlFWmlfH64=">AAACKXicbVDLSgMxFM3UV62vqks3wSLUhXWmCLoRim7c2YJ9QGdaMmmmDc08SO4IZejvuPFX3Cgo6tYfMdNW0NYDgcM555J7jxsJrsA0P4zM0vLK6lp2PbexubW9k9/da6gwlpTVaShC2XKJYoIHrA4cBGtFkhHfFazpDq9Tv3nPpOJhcAejiDk+6Qfc45SAlrr5iu0TGFAiktuxLZgHxRo+xbVOUh7bkvcHcHy5mOgkJ9aP3c0XzJI5AV4k1owU0AzVbv7F7oU09lkAVBCl2pYZgZMQCZwKNs7ZsWIRoUPSZ21NA+Iz5SSTS8f4SCs97IVSvwDwRP09kRBfqZHv6mS6tZr3UvE/rx2Dd+EkPIhiYAGdfuTFAkOI09pwj0tGQYw0IVRyvSumAyIJBV1uTpdgzZ+8SBrlkmWWrNpZoXI1qyOLDtAhKiILnaMKukFVVEcUPaAn9IrejEfj2Xg3PqfRjDGb2Ud/YHx9A04WpqQ=</latexit>

S. Fleming, M. Kusunoki, T. Mehen, Phys. Rev. D 76, 034006 (2007)  

(b): O(Q3Q�8Q5) = O(Q0)
<latexit sha1_base64="4jvBUTSltas5U0HEXQDtnxi0mDg=">AAACEXicbVC7TsMwFHXKq5RXgJHFokJqB6qEh+iCVMHCRivRh9SmleM6rVXHiWwHqYryCyz8CgsDCLGysfE3uG2G0nKkq3t0zr2y73FDRqWyrB8js7K6tr6R3cxtbe/s7pn7Bw0ZRAKTOg5YIFoukoRRTuqKKkZaoSDIdxlpuqPbid98JELSgD+ocUgcHw049ShGSks9sxB3MGLwPinUuuew1o1Py4lul0V4Decsq9gz81bJmgIuEzsleZCi2jO/O/0ARz7hCjMkZdu2QuXESCiKGUlynUiSEOERGpC2phz5RDrx9KIEnmilD71A6OIKTtX5jRj5Uo59V0/6SA3lojcR//PakfLKTkx5GCnC8ewhL2JQBXASD+xTQbBiY00QFlT/FeIhEggrHWJOh2AvnrxMGmcl2yrZtYt85SaNIwuOwDEoABtcgQq4A1VQBxg8gRfwBt6NZ+PV+DA+Z6MZI905BH9gfP0CZSSaMQ==</latexit><latexit sha1_base64="4jvBUTSltas5U0HEXQDtnxi0mDg=">AAACEXicbVC7TsMwFHXKq5RXgJHFokJqB6qEh+iCVMHCRivRh9SmleM6rVXHiWwHqYryCyz8CgsDCLGysfE3uG2G0nKkq3t0zr2y73FDRqWyrB8js7K6tr6R3cxtbe/s7pn7Bw0ZRAKTOg5YIFoukoRRTuqKKkZaoSDIdxlpuqPbid98JELSgD+ocUgcHw049ShGSks9sxB3MGLwPinUuuew1o1Py4lul0V4Decsq9gz81bJmgIuEzsleZCi2jO/O/0ARz7hCjMkZdu2QuXESCiKGUlynUiSEOERGpC2phz5RDrx9KIEnmilD71A6OIKTtX5jRj5Uo59V0/6SA3lojcR//PakfLKTkx5GCnC8ewhL2JQBXASD+xTQbBiY00QFlT/FeIhEggrHWJOh2AvnrxMGmcl2yrZtYt85SaNIwuOwDEoABtcgQq4A1VQBxg8gRfwBt6NZ+PV+DA+Z6MZI905BH9gfP0CZSSaMQ==</latexit><latexit sha1_base64="4jvBUTSltas5U0HEXQDtnxi0mDg=">AAACEXicbVC7TsMwFHXKq5RXgJHFokJqB6qEh+iCVMHCRivRh9SmleM6rVXHiWwHqYryCyz8CgsDCLGysfE3uG2G0nKkq3t0zr2y73FDRqWyrB8js7K6tr6R3cxtbe/s7pn7Bw0ZRAKTOg5YIFoukoRRTuqKKkZaoSDIdxlpuqPbid98JELSgD+ocUgcHw049ShGSks9sxB3MGLwPinUuuew1o1Py4lul0V4Decsq9gz81bJmgIuEzsleZCi2jO/O/0ARz7hCjMkZdu2QuXESCiKGUlynUiSEOERGpC2phz5RDrx9KIEnmilD71A6OIKTtX5jRj5Uo59V0/6SA3lojcR//PakfLKTkx5GCnC8ewhL2JQBXASD+xTQbBiY00QFlT/FeIhEggrHWJOh2AvnrxMGmcl2yrZtYt85SaNIwuOwDEoABtcgQq4A1VQBxg8gRfwBt6NZ+PV+DA+Z6MZI905BH9gfP0CZSSaMQ==</latexit><latexit sha1_base64="4jvBUTSltas5U0HEXQDtnxi0mDg=">AAACEXicbVC7TsMwFHXKq5RXgJHFokJqB6qEh+iCVMHCRivRh9SmleM6rVXHiWwHqYryCyz8CgsDCLGysfE3uG2G0nKkq3t0zr2y73FDRqWyrB8js7K6tr6R3cxtbe/s7pn7Bw0ZRAKTOg5YIFoukoRRTuqKKkZaoSDIdxlpuqPbid98JELSgD+ocUgcHw049ShGSks9sxB3MGLwPinUuuew1o1Py4lul0V4Decsq9gz81bJmgIuEzsleZCi2jO/O/0ARz7hCjMkZdu2QuXESCiKGUlynUiSEOERGpC2phz5RDrx9KIEnmilD71A6OIKTtX5jRj5Uo59V0/6SA3lojcR//PakfLKTkx5GCnC8ewhL2JQBXASD+xTQbBiY00QFlT/FeIhEggrHWJOh2AvnrxMGmcl2yrZtYt85SaNIwuOwDEoABtcgQq4A1VQBxg8gRfwBt6NZ+PV+DA+Z6MZI905BH9gfP0CZSSaMQ==</latexit>

Similar for others

DD† ·r⇡
<latexit sha1_base64="j5HJJ+x3Ns+gdt7uQvYPYLXOysc=">AAACDXicbVDLSsNAFJ34rPUVdelmsAquSiKCLot24bKCfUATy81k0g6dTMLMRCghP+DGX3HjQhG37t35N04fC209cOFwzr3ce0+Qcqa043xbS8srq2vrpY3y5tb2zq69t99SSSYJbZKEJ7ITgKKcCdrUTHPaSSWFOOC0HQyvx377gUrFEnGnRyn1Y+gLFjEC2kg9+zj3ggjXC1y/z70Q+n0qC+yRMNHYExBwwF7KenbFqToT4EXizkgFzdDo2V9emJAspkITDkp1XSfVfg5SM8JpUfYyRVMgQ+jTrqECYqr8fPJNgU+MEuIokaaExhP190QOsVKjODCdMeiBmvfG4n9eN9PRpZ8zkWaaCjJdFGUc6wSPo8Ehk5RoPjIEiGTmVkwGIIFoE2DZhODOv7xIWmdV16m6t+eV2tUsjhI6REfoFLnoAtXQDWqgJiLoET2jV/RmPVkv1rv1MW1dsmYzB+gPrM8fQEabCA==</latexit><latexit sha1_base64="j5HJJ+x3Ns+gdt7uQvYPYLXOysc=">AAACDXicbVDLSsNAFJ34rPUVdelmsAquSiKCLot24bKCfUATy81k0g6dTMLMRCghP+DGX3HjQhG37t35N04fC209cOFwzr3ce0+Qcqa043xbS8srq2vrpY3y5tb2zq69t99SSSYJbZKEJ7ITgKKcCdrUTHPaSSWFOOC0HQyvx377gUrFEnGnRyn1Y+gLFjEC2kg9+zj3ggjXC1y/z70Q+n0qC+yRMNHYExBwwF7KenbFqToT4EXizkgFzdDo2V9emJAspkITDkp1XSfVfg5SM8JpUfYyRVMgQ+jTrqECYqr8fPJNgU+MEuIokaaExhP190QOsVKjODCdMeiBmvfG4n9eN9PRpZ8zkWaaCjJdFGUc6wSPo8Ehk5RoPjIEiGTmVkwGIIFoE2DZhODOv7xIWmdV16m6t+eV2tUsjhI6REfoFLnoAtXQDWqgJiLoET2jV/RmPVkv1rv1MW1dsmYzB+gPrM8fQEabCA==</latexit><latexit sha1_base64="j5HJJ+x3Ns+gdt7uQvYPYLXOysc=">AAACDXicbVDLSsNAFJ34rPUVdelmsAquSiKCLot24bKCfUATy81k0g6dTMLMRCghP+DGX3HjQhG37t35N04fC209cOFwzr3ce0+Qcqa043xbS8srq2vrpY3y5tb2zq69t99SSSYJbZKEJ7ITgKKcCdrUTHPaSSWFOOC0HQyvx377gUrFEnGnRyn1Y+gLFjEC2kg9+zj3ggjXC1y/z70Q+n0qC+yRMNHYExBwwF7KenbFqToT4EXizkgFzdDo2V9emJAspkITDkp1XSfVfg5SM8JpUfYyRVMgQ+jTrqECYqr8fPJNgU+MEuIokaaExhP190QOsVKjODCdMeiBmvfG4n9eN9PRpZ8zkWaaCjJdFGUc6wSPo8Ehk5RoPjIEiGTmVkwGIIFoE2DZhODOv7xIWmdV16m6t+eV2tUsjhI6REfoFLnoAtXQDWqgJiLoET2jV/RmPVkv1rv1MW1dsmYzB+gPrM8fQEabCA==</latexit><latexit sha1_base64="j5HJJ+x3Ns+gdt7uQvYPYLXOysc=">AAACDXicbVDLSsNAFJ34rPUVdelmsAquSiKCLot24bKCfUATy81k0g6dTMLMRCghP+DGX3HjQhG37t35N04fC209cOFwzr3ce0+Qcqa043xbS8srq2vrpY3y5tb2zq69t99SSSYJbZKEJ7ITgKKcCdrUTHPaSSWFOOC0HQyvx377gUrFEnGnRyn1Y+gLFjEC2kg9+zj3ggjXC1y/z70Q+n0qC+yRMNHYExBwwF7KenbFqToT4EXizkgFzdDo2V9emJAspkITDkp1XSfVfg5SM8JpUfYyRVMgQ+jTrqECYqr8fPJNgU+MEuIokaaExhP190QOsVKjODCdMeiBmvfG4n9eN9PRpZ8zkWaaCjJdFGUc6wSPo8Ehk5RoPjIEiGTmVkwGIIFoE2DZhODOv7xIWmdV16m6t+eV2tUsjhI6REfoFLnoAtXQDWqgJiLoET2jV/RmPVkv1rv1MW1dsmYzB+gPrM8fQEabCA==</latexit>
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FK. Guo, C. Hanhart, S. Kreward,  Phys. Lett. B666, 251–255 (2008)  
FK. Guo, C. Hanhart, Ulf-G. Meissner Eur. Phys. J. A40, 171–179 (2009) 

L. Dai, FK. Guo, T. Mehen,  
PhysRevD.101.054024 (2020) 

iAh0,h1 = i
2

3
(6h0 + h1)

M2
⇡

F 2
⇡

⇠ 0.65
<latexit sha1_base64="cX8yHDl7U2Es4jT8aBtnzg5GDik="></latexit><latexit sha1_base64="cX8yHDl7U2Es4jT8aBtnzg5GDik="></latexit><latexit sha1_base64="cX8yHDl7U2Es4jT8aBtnzg5GDik="></latexit><latexit sha1_base64="cX8yHDl7U2Es4jT8aBtnzg5GDik="></latexit>

Num. HH𝛘PT: 

Match to C⇡

2M⇡0

⇣
D†⇡†D⇡ +D

†
⇡†D⇡

⌘
! C⇡ = O(Q0)

<latexit sha1_base64="rVx+hWbIIhq02GRe9BX4jtKD9ag="></latexit><latexit sha1_base64="rVx+hWbIIhq02GRe9BX4jtKD9ag="></latexit><latexit sha1_base64="rVx+hWbIIhq02GRe9BX4jtKD9ag="></latexit><latexit sha1_base64="rVx+hWbIIhq02GRe9BX4jtKD9ag="></latexit>

O(QQ�6Q5) = O(Q0)
<latexit sha1_base64="2DDz9L3H8PAv6tVHVL4nPP0BQm0=">AAACD3icbVDLSgMxFM3UV62vUZdugkVpF5YZ8bURim7c2YJ9QDstmTTThmYyQ5IRyjB/4MZfceNCEbdu3fk3pu2A2nrgcg/n3EtyjxsyKpVlfRmZhcWl5ZXsam5tfWNzy9zeqcsgEpjUcMAC0XSRJIxyUlNUMdIMBUG+y0jDHV6P/cY9EZIG/E6NQuL4qM+pRzFSWuqah3EbIwZvk0IVVjvx0Vmi22kRXsIfo2MVu2beKlkTwHlipyQPUlS65me7F+DIJ1xhhqRs2VaonBgJRTEjSa4dSRIiPER90tKUI59IJ57ck8ADrfSgFwhdXMGJ+nsjRr6UI9/Vkz5SAznrjcX/vFakvAsnpjyMFOF4+pAXMagCOA4H9qggWLGRJggLqv8K8QAJhJWOMKdDsGdPnif145JtlezqSb58lcaRBXtgHxSADc5BGdyACqgBDB7AE3gBr8aj8Wy8Ge/T0YyR7uyCPzA+vgEkb5mK</latexit><latexit sha1_base64="2DDz9L3H8PAv6tVHVL4nPP0BQm0=">AAACD3icbVDLSgMxFM3UV62vUZdugkVpF5YZ8bURim7c2YJ9QDstmTTThmYyQ5IRyjB/4MZfceNCEbdu3fk3pu2A2nrgcg/n3EtyjxsyKpVlfRmZhcWl5ZXsam5tfWNzy9zeqcsgEpjUcMAC0XSRJIxyUlNUMdIMBUG+y0jDHV6P/cY9EZIG/E6NQuL4qM+pRzFSWuqah3EbIwZvk0IVVjvx0Vmi22kRXsIfo2MVu2beKlkTwHlipyQPUlS65me7F+DIJ1xhhqRs2VaonBgJRTEjSa4dSRIiPER90tKUI59IJ57ck8ADrfSgFwhdXMGJ+nsjRr6UI9/Vkz5SAznrjcX/vFakvAsnpjyMFOF4+pAXMagCOA4H9qggWLGRJggLqv8K8QAJhJWOMKdDsGdPnif145JtlezqSb58lcaRBXtgHxSADc5BGdyACqgBDB7AE3gBr8aj8Wy8Ge/T0YyR7uyCPzA+vgEkb5mK</latexit><latexit sha1_base64="2DDz9L3H8PAv6tVHVL4nPP0BQm0=">AAACD3icbVDLSgMxFM3UV62vUZdugkVpF5YZ8bURim7c2YJ9QDstmTTThmYyQ5IRyjB/4MZfceNCEbdu3fk3pu2A2nrgcg/n3EtyjxsyKpVlfRmZhcWl5ZXsam5tfWNzy9zeqcsgEpjUcMAC0XSRJIxyUlNUMdIMBUG+y0jDHV6P/cY9EZIG/E6NQuL4qM+pRzFSWuqah3EbIwZvk0IVVjvx0Vmi22kRXsIfo2MVu2beKlkTwHlipyQPUlS65me7F+DIJ1xhhqRs2VaonBgJRTEjSa4dSRIiPER90tKUI59IJ57ck8ADrfSgFwhdXMGJ+nsjRr6UI9/Vkz5SAznrjcX/vFakvAsnpjyMFOF4+pAXMagCOA4H9qggWLGRJggLqv8K8QAJhJWOMKdDsGdPnif145JtlezqSb58lcaRBXtgHxSADc5BGdyACqgBDB7AE3gBr8aj8Wy8Ge/T0YyR7uyCPzA+vgEkb5mK</latexit><latexit sha1_base64="2DDz9L3H8PAv6tVHVL4nPP0BQm0=">AAACD3icbVDLSgMxFM3UV62vUZdugkVpF5YZ8bURim7c2YJ9QDstmTTThmYyQ5IRyjB/4MZfceNCEbdu3fk3pu2A2nrgcg/n3EtyjxsyKpVlfRmZhcWl5ZXsam5tfWNzy9zeqcsgEpjUcMAC0XSRJIxyUlNUMdIMBUG+y0jDHV6P/cY9EZIG/E6NQuL4qM+pRzFSWuqah3EbIwZvk0IVVjvx0Vmi22kRXsIfo2MVu2beKlkTwHlipyQPUlS65me7F+DIJ1xhhqRs2VaonBgJRTEjSa4dSRIiPER90tKUI59IJ57ck8ADrfSgFwhdXMGJ+nsjRr6UI9/Vkz5SAznrjcX/vFakvAsnpjyMFOF4+pAXMagCOA4H9qggWLGRJggLqv8K8QAJhJWOMKdDsGdPnif145JtlezqSb58lcaRBXtgHxSADc5BGdyACqgBDB7AE3gBr8aj8Wy8Ge/T0YyR7uyCPzA+vgEkb5mK</latexit>

The diagram:

FK. Guo, C.Hidalgo-Duque, J. Nieves, A. Ozpineci, Manuel Pavón 
Valderrama, Eur. Phys. J. C (2014) 74:2885 

O(QQ�6Q5) = O(Q0)
<latexit sha1_base64="2DDz9L3H8PAv6tVHVL4nPP0BQm0=">AAACD3icbVDLSgMxFM3UV62vUZdugkVpF5YZ8bURim7c2YJ9QDstmTTThmYyQ5IRyjB/4MZfceNCEbdu3fk3pu2A2nrgcg/n3EtyjxsyKpVlfRmZhcWl5ZXsam5tfWNzy9zeqcsgEpjUcMAC0XSRJIxyUlNUMdIMBUG+y0jDHV6P/cY9EZIG/E6NQuL4qM+pRzFSWuqah3EbIwZvk0IVVjvx0Vmi22kRXsIfo2MVu2beKlkTwHlipyQPUlS65me7F+DIJ1xhhqRs2VaonBgJRTEjSa4dSRIiPER90tKUI59IJ57ck8ADrfSgFwhdXMGJ+nsjRr6UI9/Vkz5SAznrjcX/vFakvAsnpjyMFOF4+pAXMagCOA4H9qggWLGRJggLqv8K8QAJhJWOMKdDsGdPnif145JtlezqSb58lcaRBXtgHxSADc5BGdyACqgBDB7AE3gBr8aj8Wy8Ge/T0YyR7uyCPzA+vgEkb5mK</latexit><latexit sha1_base64="2DDz9L3H8PAv6tVHVL4nPP0BQm0=">AAACD3icbVDLSgMxFM3UV62vUZdugkVpF5YZ8bURim7c2YJ9QDstmTTThmYyQ5IRyjB/4MZfceNCEbdu3fk3pu2A2nrgcg/n3EtyjxsyKpVlfRmZhcWl5ZXsam5tfWNzy9zeqcsgEpjUcMAC0XSRJIxyUlNUMdIMBUG+y0jDHV6P/cY9EZIG/E6NQuL4qM+pRzFSWuqah3EbIwZvk0IVVjvx0Vmi22kRXsIfo2MVu2beKlkTwHlipyQPUlS65me7F+DIJ1xhhqRs2VaonBgJRTEjSa4dSRIiPER90tKUI59IJ57ck8ADrfSgFwhdXMGJ+nsjRr6UI9/Vkz5SAznrjcX/vFakvAsnpjyMFOF4+pAXMagCOA4H9qggWLGRJggLqv8K8QAJhJWOMKdDsGdPnif145JtlezqSb58lcaRBXtgHxSADc5BGdyACqgBDB7AE3gBr8aj8Wy8Ge/T0YyR7uyCPzA+vgEkb5mK</latexit><latexit sha1_base64="2DDz9L3H8PAv6tVHVL4nPP0BQm0=">AAACD3icbVDLSgMxFM3UV62vUZdugkVpF5YZ8bURim7c2YJ9QDstmTTThmYyQ5IRyjB/4MZfceNCEbdu3fk3pu2A2nrgcg/n3EtyjxsyKpVlfRmZhcWl5ZXsam5tfWNzy9zeqcsgEpjUcMAC0XSRJIxyUlNUMdIMBUG+y0jDHV6P/cY9EZIG/E6NQuL4qM+pRzFSWuqah3EbIwZvk0IVVjvx0Vmi22kRXsIfo2MVu2beKlkTwHlipyQPUlS65me7F+DIJ1xhhqRs2VaonBgJRTEjSa4dSRIiPER90tKUI59IJ57ck8ADrfSgFwhdXMGJ+nsjRr6UI9/Vkz5SAznrjcX/vFakvAsnpjyMFOF4+pAXMagCOA4H9qggWLGRJggLqv8K8QAJhJWOMKdDsGdPnif145JtlezqSb58lcaRBXtgHxSADc5BGdyACqgBDB7AE3gBr8aj8Wy8Ge/T0YyR7uyCPzA+vgEkb5mK</latexit><latexit sha1_base64="2DDz9L3H8PAv6tVHVL4nPP0BQm0=">AAACD3icbVDLSgMxFM3UV62vUZdugkVpF5YZ8bURim7c2YJ9QDstmTTThmYyQ5IRyjB/4MZfceNCEbdu3fk3pu2A2nrgcg/n3EtyjxsyKpVlfRmZhcWl5ZXsam5tfWNzy9zeqcsgEpjUcMAC0XSRJIxyUlNUMdIMBUG+y0jDHV6P/cY9EZIG/E6NQuL4qM+pRzFSWuqah3EbIwZvk0IVVjvx0Vmi22kRXsIfo2MVu2beKlkTwHlipyQPUlS65me7F+DIJ1xhhqRs2VaonBgJRTEjSa4dSRIiPER90tKUI59IJ57ck8ADrfSgFwhdXMGJ+nsjRr6UI9/Vkz5SAznrjcX/vFakvAsnpjyMFOF4+pAXMagCOA4H9qggWLGRJggLqv8K8QAJhJWOMKdDsGdPnif145JtlezqSb58lcaRBXtgHxSADc5BGdyACqgBDB7AE3gBr8aj8Wy8Ge/T0YyR7uyCPzA+vgEkb5mK</latexit>

The diagram:

To estimate C0D, assume there is a 
bound state near DD threshold:

C0D ⇠ 1 fm2
<latexit sha1_base64="4ro+6LfmgM1648Nj8U9x2gqxPks=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgqiRF0GWxLlxWsA9oYphMJ+3QmUmYmQglRDf+ihsXirj1K9z5N07bLLT1wIXDOfdy7z1hwqjSjvNtLS2vrK6tlzbKm1vbO7v23n5bxanEpIVjFstuiBRhVJCWppqRbiIJ4iEjnXDUmPideyIVjcWtHifE52ggaEQx0kYK7MNGkDlXOfQU5dCFD5knOYx4flcL7IpTdaaAi8QtSAUUaAb2l9ePccqJ0JghpXquk2g/Q1JTzEhe9lJFEoRHaEB6hgrEifKz6Qs5PDFKH0axNCU0nKq/JzLElRrz0HRypIdq3puI/3m9VEcXfkZFkmoi8GxRlDKoYzjJA/apJFizsSEIS2puhXiIJMLapFY2IbjzLy+Sdq3qOlX35qxSvyziKIEjcAxOgQvOQR1cgyZoAQwewTN4BW/Wk/VivVsfs9Ylq5g5AH9gff4AWyyWHQ==</latexit><latexit sha1_base64="4ro+6LfmgM1648Nj8U9x2gqxPks=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgqiRF0GWxLlxWsA9oYphMJ+3QmUmYmQglRDf+ihsXirj1K9z5N07bLLT1wIXDOfdy7z1hwqjSjvNtLS2vrK6tlzbKm1vbO7v23n5bxanEpIVjFstuiBRhVJCWppqRbiIJ4iEjnXDUmPideyIVjcWtHifE52ggaEQx0kYK7MNGkDlXOfQU5dCFD5knOYx4flcL7IpTdaaAi8QtSAUUaAb2l9ePccqJ0JghpXquk2g/Q1JTzEhe9lJFEoRHaEB6hgrEifKz6Qs5PDFKH0axNCU0nKq/JzLElRrz0HRypIdq3puI/3m9VEcXfkZFkmoi8GxRlDKoYzjJA/apJFizsSEIS2puhXiIJMLapFY2IbjzLy+Sdq3qOlX35qxSvyziKIEjcAxOgQvOQR1cgyZoAQwewTN4BW/Wk/VivVsfs9Ylq5g5AH9gff4AWyyWHQ==</latexit><latexit sha1_base64="4ro+6LfmgM1648Nj8U9x2gqxPks=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgqiRF0GWxLlxWsA9oYphMJ+3QmUmYmQglRDf+ihsXirj1K9z5N07bLLT1wIXDOfdy7z1hwqjSjvNtLS2vrK6tlzbKm1vbO7v23n5bxanEpIVjFstuiBRhVJCWppqRbiIJ4iEjnXDUmPideyIVjcWtHifE52ggaEQx0kYK7MNGkDlXOfQU5dCFD5knOYx4flcL7IpTdaaAi8QtSAUUaAb2l9ePccqJ0JghpXquk2g/Q1JTzEhe9lJFEoRHaEB6hgrEifKz6Qs5PDFKH0axNCU0nKq/JzLElRrz0HRypIdq3puI/3m9VEcXfkZFkmoi8GxRlDKoYzjJA/apJFizsSEIS2puhXiIJMLapFY2IbjzLy+Sdq3qOlX35qxSvyziKIEjcAxOgQvOQR1cgyZoAQwewTN4BW/Wk/VivVsfs9Ylq5g5AH9gff4AWyyWHQ==</latexit><latexit sha1_base64="4ro+6LfmgM1648Nj8U9x2gqxPks=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgqiRF0GWxLlxWsA9oYphMJ+3QmUmYmQglRDf+ihsXirj1K9z5N07bLLT1wIXDOfdy7z1hwqjSjvNtLS2vrK6tlzbKm1vbO7v23n5bxanEpIVjFstuiBRhVJCWppqRbiIJ4iEjnXDUmPideyIVjcWtHifE52ggaEQx0kYK7MNGkDlXOfQU5dCFD5knOYx4flcL7IpTdaaAi8QtSAUUaAb2l9ePccqJ0JghpXquk2g/Q1JTzEhe9lJFEoRHaEB6hgrEifKz6Qs5PDFKH0axNCU0nKq/JzLElRrz0HRypIdq3puI/3m9VEcXfkZFkmoi8GxRlDKoYzjJA/apJFizsSEIS2puhXiIJMLapFY2IbjzLy+Sdq3qOlX35qxSvyziKIEjcAxOgQvOQR1cgyZoAQwewTN4BW/Wk/VivVsfs9Ylq5g5AH9gff4AWyyWHQ==</latexit>
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DD re-scattering large

S. Fleming, M. Kusunoki, T. Mehen, Phys. Rev. D 76, 034006 (2007)  
L. Dai, FK. Guo, T. Mehen,  

PhysRevD.101.054024 (2020) 

C2 (⇤PDS) =
2⇡

µ0

r0
2

1

(⇤PDS � �)2
<latexit sha1_base64="SIJSpg2/pGoL4/f2JfY9AfuNFEI="></latexit><latexit sha1_base64="SIJSpg2/pGoL4/f2JfY9AfuNFEI="></latexit><latexit sha1_base64="SIJSpg2/pGoL4/f2JfY9AfuNFEI="></latexit><latexit sha1_base64="SIJSpg2/pGoL4/f2JfY9AfuNFEI="></latexit>

✓
gµ0

F⇡
C2 (⇤PDS) +B1 (⇤PDS)

◆
(⇤PDS � �) = ±r30

<latexit sha1_base64="5kpZj5fSgsbocbY2kRl5mj9s8Is="></latexit><latexit sha1_base64="5kpZj5fSgsbocbY2kRl5mj9s8Is="></latexit><latexit sha1_base64="5kpZj5fSgsbocbY2kRl5mj9s8Is="></latexit><latexit sha1_base64="5kpZj5fSgsbocbY2kRl5mj9s8Is="></latexit>



Decay Rate of X ➟ DD𝛑

11L. Dai, FK. Guo, T. Mehen,  
PhysRevD.101.054024 (2020) 

Parameters:
C⇡ ! 1%, C0D ! 20%

<latexit sha1_base64="cV4mCkr5KGqJ3eVhjeEPe5J35dA=">AAACEHicbVDLSgMxFM3UV62vUZdugqXoQkqmCLos1oXLCvYBnWHIpJk2NPMwyQhlaP/Ajb/ixoUibl26829Mp7PQ1gOBwzn3cnOOF3MmFULfRmFldW19o7hZ2tre2d0z9w/aMkoEoS0S8Uh0PSwpZyFtKaY47caC4sDjtOONGjO/80CFZFF4p8YxdQI8CJnPCFZacs2ThmvHDNoqgjan99CyK2dwOp3Chpui60lm1JBdcc0yqqIMcJlYOSmDHE3X/LL7EUkCGirCsZQ9C8XKSbFQjHA6KdmJpDEmIzygPU1DHFDppFmgCaxopQ/9SOgXKpipvzdSHEg5Djw9GWA1lIveTPzP6yXKv3RSFsaJoiGZH/ITDnXKWTuwzwQlio81wUQw/VdIhlhgonSHJV2CtRh5mbRrVQtVrdvzcv0qr6MIjsAxOAUWuAB1cAOaoAUIeATP4BW8GU/Gi/FufMxHC0a+cwj+wPj8AXXYmk0=</latexit><latexit sha1_base64="cV4mCkr5KGqJ3eVhjeEPe5J35dA=">AAACEHicbVDLSgMxFM3UV62vUZdugqXoQkqmCLos1oXLCvYBnWHIpJk2NPMwyQhlaP/Ajb/ixoUibl26829Mp7PQ1gOBwzn3cnOOF3MmFULfRmFldW19o7hZ2tre2d0z9w/aMkoEoS0S8Uh0PSwpZyFtKaY47caC4sDjtOONGjO/80CFZFF4p8YxdQI8CJnPCFZacs2ThmvHDNoqgjan99CyK2dwOp3Chpui60lm1JBdcc0yqqIMcJlYOSmDHE3X/LL7EUkCGirCsZQ9C8XKSbFQjHA6KdmJpDEmIzygPU1DHFDppFmgCaxopQ/9SOgXKpipvzdSHEg5Djw9GWA1lIveTPzP6yXKv3RSFsaJoiGZH/ITDnXKWTuwzwQlio81wUQw/VdIhlhgonSHJV2CtRh5mbRrVQtVrdvzcv0qr6MIjsAxOAUWuAB1cAOaoAUIeATP4BW8GU/Gi/FufMxHC0a+cwj+wPj8AXXYmk0=</latexit><latexit sha1_base64="cV4mCkr5KGqJ3eVhjeEPe5J35dA=">AAACEHicbVDLSgMxFM3UV62vUZdugqXoQkqmCLos1oXLCvYBnWHIpJk2NPMwyQhlaP/Ajb/ixoUibl26829Mp7PQ1gOBwzn3cnOOF3MmFULfRmFldW19o7hZ2tre2d0z9w/aMkoEoS0S8Uh0PSwpZyFtKaY47caC4sDjtOONGjO/80CFZFF4p8YxdQI8CJnPCFZacs2ThmvHDNoqgjan99CyK2dwOp3Chpui60lm1JBdcc0yqqIMcJlYOSmDHE3X/LL7EUkCGirCsZQ9C8XKSbFQjHA6KdmJpDEmIzygPU1DHFDppFmgCaxopQ/9SOgXKpipvzdSHEg5Djw9GWA1lIveTPzP6yXKv3RSFsaJoiGZH/ITDnXKWTuwzwQlio81wUQw/VdIhlhgonSHJV2CtRh5mbRrVQtVrdvzcv0qr6MIjsAxOAUWuAB1cAOaoAUIeATP4BW8GU/Gi/FufMxHC0a+cwj+wPj8AXXYmk0=</latexit><latexit sha1_base64="cV4mCkr5KGqJ3eVhjeEPe5J35dA=">AAACEHicbVDLSgMxFM3UV62vUZdugqXoQkqmCLos1oXLCvYBnWHIpJk2NPMwyQhlaP/Ajb/ixoUibl26829Mp7PQ1gOBwzn3cnOOF3MmFULfRmFldW19o7hZ2tre2d0z9w/aMkoEoS0S8Uh0PSwpZyFtKaY47caC4sDjtOONGjO/80CFZFF4p8YxdQI8CJnPCFZacs2ThmvHDNoqgjan99CyK2dwOp3Chpui60lm1JBdcc0yqqIMcJlYOSmDHE3X/LL7EUkCGirCsZQ9C8XKSbFQjHA6KdmJpDEmIzygPU1DHFDppFmgCaxopQ/9SOgXKpipvzdSHEg5Djw9GWA1lIveTPzP6yXKv3RSFsaJoiGZH/ITDnXKWTuwzwQlio81wUQw/VdIhlhgonSHJV2CtRh5mbRrVQtVrdvzcv0qr6MIjsAxOAUWuAB1cAOaoAUIeATP4BW8GU/Gi/FufMxHC0a+cwj+wPj8AXXYmk0=</latexit>

NLO Correction:
S. Fleming, M. Kusunoki, T. Mehen, Phys. Rev. D 76, 034006 (2007)  

��� ��� ��� ��� ���
�

��

��

��

0 ≤ r0 ≤
1

100
MeV−1, Cπ = (4.1 ± 0.7) × 10−3MeV−1, C0D = ± 1fm2
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✦Final State Rescattering

+ …+
C0D

<latexit sha1_base64="LSWYZIW2kzemxOKdG7FW8RM3ekM=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU8mKoMdiPXisYD+gXUo2zbax2WRJskJZ+h+8eFDEq//Hm//GtN2Dtj4YeLw3w8y8MBHcWIy/vcLa+sbmVnG7tLO7t39QPjxqGZVqyppUCaU7ITFMcMmallvBOolmJA4Fa4fj+sxvPzFtuJIPdpKwICZDySNOiXVSq97P8O20X67gKp4DrRI/JxXI0eiXv3oDRdOYSUsFMabr48QGGdGWU8GmpV5qWELomAxZ11FJYmaCbH7tFJ05ZYAipV1Ji+bq74mMxMZM4tB1xsSOzLI3E//zuqmNroOMyyS1TNLFoigVyCo0ex0NuGbUiokjhGrubkV0RDSh1gVUciH4yy+vktZF1cdV//6yUrvJ4yjCCZzCOfhwBTW4gwY0gcIjPMMrvHnKe/HevY9Fa8HLZ47hD7zPHws1jsQ=</latexit><latexit sha1_base64="LSWYZIW2kzemxOKdG7FW8RM3ekM=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU8mKoMdiPXisYD+gXUo2zbax2WRJskJZ+h+8eFDEq//Hm//GtN2Dtj4YeLw3w8y8MBHcWIy/vcLa+sbmVnG7tLO7t39QPjxqGZVqyppUCaU7ITFMcMmallvBOolmJA4Fa4fj+sxvPzFtuJIPdpKwICZDySNOiXVSq97P8O20X67gKp4DrRI/JxXI0eiXv3oDRdOYSUsFMabr48QGGdGWU8GmpV5qWELomAxZ11FJYmaCbH7tFJ05ZYAipV1Ji+bq74mMxMZM4tB1xsSOzLI3E//zuqmNroOMyyS1TNLFoigVyCo0ex0NuGbUiokjhGrubkV0RDSh1gVUciH4yy+vktZF1cdV//6yUrvJ4yjCCZzCOfhwBTW4gwY0gcIjPMMrvHnKe/HevY9Fa8HLZ47hD7zPHws1jsQ=</latexit><latexit sha1_base64="LSWYZIW2kzemxOKdG7FW8RM3ekM=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU8mKoMdiPXisYD+gXUo2zbax2WRJskJZ+h+8eFDEq//Hm//GtN2Dtj4YeLw3w8y8MBHcWIy/vcLa+sbmVnG7tLO7t39QPjxqGZVqyppUCaU7ITFMcMmallvBOolmJA4Fa4fj+sxvPzFtuJIPdpKwICZDySNOiXVSq97P8O20X67gKp4DrRI/JxXI0eiXv3oDRdOYSUsFMabr48QGGdGWU8GmpV5qWELomAxZ11FJYmaCbH7tFJ05ZYAipV1Ji+bq74mMxMZM4tB1xsSOzLI3E//zuqmNroOMyyS1TNLFoigVyCo0ex0NuGbUiokjhGrubkV0RDSh1gVUciH4yy+vktZF1cdV//6yUrvJ4yjCCZzCOfhwBTW4gwY0gcIjPMMrvHnKe/HevY9Fa8HLZ47hD7zPHws1jsQ=</latexit><latexit sha1_base64="LSWYZIW2kzemxOKdG7FW8RM3ekM=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU8mKoMdiPXisYD+gXUo2zbax2WRJskJZ+h+8eFDEq//Hm//GtN2Dtj4YeLw3w8y8MBHcWIy/vcLa+sbmVnG7tLO7t39QPjxqGZVqyppUCaU7ITFMcMmallvBOolmJA4Fa4fj+sxvPzFtuJIPdpKwICZDySNOiXVSq97P8O20X67gKp4DrRI/JxXI0eiXv3oDRdOYSUsFMabr48QGGdGWU8GmpV5qWELomAxZ11FJYmaCbH7tFJ05ZYAipV1Ji+bq74mMxMZM4tB1xsSOzLI3E//zuqmNroOMyyS1TNLFoigVyCo0ex0NuGbUiokjhGrubkV0RDSh1gVUciH4yy+vktZF1cdV//6yUrvJ4yjCCZzCOfhwBTW4gwY0gcIjPMMrvHnKe/HevY9Fa8HLZ47hD7zPHws1jsQ=</latexit> C0D
<latexit sha1_base64="LSWYZIW2kzemxOKdG7FW8RM3ekM=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU8mKoMdiPXisYD+gXUo2zbax2WRJskJZ+h+8eFDEq//Hm//GtN2Dtj4YeLw3w8y8MBHcWIy/vcLa+sbmVnG7tLO7t39QPjxqGZVqyppUCaU7ITFMcMmallvBOolmJA4Fa4fj+sxvPzFtuJIPdpKwICZDySNOiXVSq97P8O20X67gKp4DrRI/JxXI0eiXv3oDRdOYSUsFMabr48QGGdGWU8GmpV5qWELomAxZ11FJYmaCbH7tFJ05ZYAipV1Ji+bq74mMxMZM4tB1xsSOzLI3E//zuqmNroOMyyS1TNLFoigVyCo0ex0NuGbUiokjhGrubkV0RDSh1gVUciH4yy+vktZF1cdV//6yUrvJ4yjCCZzCOfhwBTW4gwY0gcIjPMMrvHnKe/HevY9Fa8HLZ47hD7zPHws1jsQ=</latexit><latexit sha1_base64="LSWYZIW2kzemxOKdG7FW8RM3ekM=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU8mKoMdiPXisYD+gXUo2zbax2WRJskJZ+h+8eFDEq//Hm//GtN2Dtj4YeLw3w8y8MBHcWIy/vcLa+sbmVnG7tLO7t39QPjxqGZVqyppUCaU7ITFMcMmallvBOolmJA4Fa4fj+sxvPzFtuJIPdpKwICZDySNOiXVSq97P8O20X67gKp4DrRI/JxXI0eiXv3oDRdOYSUsFMabr48QGGdGWU8GmpV5qWELomAxZ11FJYmaCbH7tFJ05ZYAipV1Ji+bq74mMxMZM4tB1xsSOzLI3E//zuqmNroOMyyS1TNLFoigVyCo0ex0NuGbUiokjhGrubkV0RDSh1gVUciH4yy+vktZF1cdV//6yUrvJ4yjCCZzCOfhwBTW4gwY0gcIjPMMrvHnKe/HevY9Fa8HLZ47hD7zPHws1jsQ=</latexit><latexit sha1_base64="LSWYZIW2kzemxOKdG7FW8RM3ekM=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU8mKoMdiPXisYD+gXUo2zbax2WRJskJZ+h+8eFDEq//Hm//GtN2Dtj4YeLw3w8y8MBHcWIy/vcLa+sbmVnG7tLO7t39QPjxqGZVqyppUCaU7ITFMcMmallvBOolmJA4Fa4fj+sxvPzFtuJIPdpKwICZDySNOiXVSq97P8O20X67gKp4DrRI/JxXI0eiXv3oDRdOYSUsFMabr48QGGdGWU8GmpV5qWELomAxZ11FJYmaCbH7tFJ05ZYAipV1Ji+bq74mMxMZM4tB1xsSOzLI3E//zuqmNroOMyyS1TNLFoigVyCo0ex0NuGbUiokjhGrubkV0RDSh1gVUciH4yy+vktZF1cdV//6yUrvJ4yjCCZzCOfhwBTW4gwY0gcIjPMMrvHnKe/HevY9Fa8HLZ47hD7zPHws1jsQ=</latexit><latexit sha1_base64="LSWYZIW2kzemxOKdG7FW8RM3ekM=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU8mKoMdiPXisYD+gXUo2zbax2WRJskJZ+h+8eFDEq//Hm//GtN2Dtj4YeLw3w8y8MBHcWIy/vcLa+sbmVnG7tLO7t39QPjxqGZVqyppUCaU7ITFMcMmallvBOolmJA4Fa4fj+sxvPzFtuJIPdpKwICZDySNOiXVSq97P8O20X67gKp4DrRI/JxXI0eiXv3oDRdOYSUsFMabr48QGGdGWU8GmpV5qWELomAxZ11FJYmaCbH7tFJ05ZYAipV1Ji+bq74mMxMZM4tB1xsSOzLI3E//zuqmNroOMyyS1TNLFoigVyCo0ex0NuGbUiokjhGrubkV0RDSh1gVUciH4yy+vktZF1cdV//6yUrvJ4yjCCZzCOfhwBTW4gwY0gcIjPMMrvHnKe/HevY9Fa8HLZ47hD7zPHws1jsQ=</latexit>

C0D
<latexit sha1_base64="LSWYZIW2kzemxOKdG7FW8RM3ekM=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU8mKoMdiPXisYD+gXUo2zbax2WRJskJZ+h+8eFDEq//Hm//GtN2Dtj4YeLw3w8y8MBHcWIy/vcLa+sbmVnG7tLO7t39QPjxqGZVqyppUCaU7ITFMcMmallvBOolmJA4Fa4fj+sxvPzFtuJIPdpKwICZDySNOiXVSq97P8O20X67gKp4DrRI/JxXI0eiXv3oDRdOYSUsFMabr48QGGdGWU8GmpV5qWELomAxZ11FJYmaCbH7tFJ05ZYAipV1Ji+bq74mMxMZM4tB1xsSOzLI3E//zuqmNroOMyyS1TNLFoigVyCo0ex0NuGbUiokjhGrubkV0RDSh1gVUciH4yy+vktZF1cdV//6yUrvJ4yjCCZzCOfhwBTW4gwY0gcIjPMMrvHnKe/HevY9Fa8HLZ47hD7zPHws1jsQ=</latexit><latexit sha1_base64="LSWYZIW2kzemxOKdG7FW8RM3ekM=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU8mKoMdiPXisYD+gXUo2zbax2WRJskJZ+h+8eFDEq//Hm//GtN2Dtj4YeLw3w8y8MBHcWIy/vcLa+sbmVnG7tLO7t39QPjxqGZVqyppUCaU7ITFMcMmallvBOolmJA4Fa4fj+sxvPzFtuJIPdpKwICZDySNOiXVSq97P8O20X67gKp4DrRI/JxXI0eiXv3oDRdOYSUsFMabr48QGGdGWU8GmpV5qWELomAxZ11FJYmaCbH7tFJ05ZYAipV1Ji+bq74mMxMZM4tB1xsSOzLI3E//zuqmNroOMyyS1TNLFoigVyCo0ex0NuGbUiokjhGrubkV0RDSh1gVUciH4yy+vktZF1cdV//6yUrvJ4yjCCZzCOfhwBTW4gwY0gcIjPMMrvHnKe/HevY9Fa8HLZ47hD7zPHws1jsQ=</latexit><latexit sha1_base64="LSWYZIW2kzemxOKdG7FW8RM3ekM=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU8mKoMdiPXisYD+gXUo2zbax2WRJskJZ+h+8eFDEq//Hm//GtN2Dtj4YeLw3w8y8MBHcWIy/vcLa+sbmVnG7tLO7t39QPjxqGZVqyppUCaU7ITFMcMmallvBOolmJA4Fa4fj+sxvPzFtuJIPdpKwICZDySNOiXVSq97P8O20X67gKp4DrRI/JxXI0eiXv3oDRdOYSUsFMabr48QGGdGWU8GmpV5qWELomAxZ11FJYmaCbH7tFJ05ZYAipV1Ji+bq74mMxMZM4tB1xsSOzLI3E//zuqmNroOMyyS1TNLFoigVyCo0ex0NuGbUiokjhGrubkV0RDSh1gVUciH4yy+vktZF1cdV//6yUrvJ4yjCCZzCOfhwBTW4gwY0gcIjPMMrvHnKe/HevY9Fa8HLZ47hD7zPHws1jsQ=</latexit><latexit sha1_base64="LSWYZIW2kzemxOKdG7FW8RM3ekM=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRbBU8mKoMdiPXisYD+gXUo2zbax2WRJskJZ+h+8eFDEq//Hm//GtN2Dtj4YeLw3w8y8MBHcWIy/vcLa+sbmVnG7tLO7t39QPjxqGZVqyppUCaU7ITFMcMmallvBOolmJA4Fa4fj+sxvPzFtuJIPdpKwICZDySNOiXVSq97P8O20X67gKp4DrRI/JxXI0eiXv3oDRdOYSUsFMabr48QGGdGWU8GmpV5qWELomAxZ11FJYmaCbH7tFJ05ZYAipV1Ji+bq74mMxMZM4tB1xsSOzLI3E//zuqmNroOMyyS1TNLFoigVyCo0ex0NuGbUiokjhGrubkV0RDSh1gVUciH4yy+vktZF1cdV//6yUrvJ4yjCCZzCOfhwBTW4gwY0gcIjPMMrvHnKe/HevY9Fa8HLZ47hD7zPHws1jsQ=</latexit>

L. Dai, FK. Guo, T. Mehen,  
PhysRevD.101.054024 (2020) 
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𝛑 distribution
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Location of peaks less sensitive to NLO correction 

Locations mostly controlled by 3-body phase space, 
however…

MD⇤ �MD �M⇡ ⇠ 7MeV
<latexit sha1_base64="+qweHaDUwOCTBtMASGVM/OQZhck=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0UUwZKIUJdFu3BTqGAf0IQwmU7aoTNJmJkIJeQT3Pgrblwo4talO//GaZqFVg/cy+Gce5m5x48ZlcqyvozS0vLK6lp5vbKxubW9Y+7udWWUCEw6OGKR6PtIEkZD0lFUMdKPBUHcZ6TnT65nfu+eCEmj8E5NY+JyNAppQDFSWvLM45aXNk8zeAZbXjPvqRPTDDqScliHqSM4bJFu5plVq2blgH+JXZAqKND2zE9nGOGEk1BhhqQc2Fas3BQJRTEjWcVJJIkRnqARGWgaIk6km+YHZfBIK0MYREJXqGCu/txIEZdyyn09yZEay0VvJv7nDRIVXLopDeNEkRDPHwoSBlUEZ+nAIRUEKzbVBGFB9V8hHiOBsNIZVnQI9uLJf0n3vGZbNfv2otq4KuIogwNwCE6ADeqgAW5AG3QABg/gCbyAV+PReDbejPf5aMkodvbBLxgf361Wmn0=</latexit><latexit sha1_base64="+qweHaDUwOCTBtMASGVM/OQZhck=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0UUwZKIUJdFu3BTqGAf0IQwmU7aoTNJmJkIJeQT3Pgrblwo4talO//GaZqFVg/cy+Gce5m5x48ZlcqyvozS0vLK6lp5vbKxubW9Y+7udWWUCEw6OGKR6PtIEkZD0lFUMdKPBUHcZ6TnT65nfu+eCEmj8E5NY+JyNAppQDFSWvLM45aXNk8zeAZbXjPvqRPTDDqScliHqSM4bJFu5plVq2blgH+JXZAqKND2zE9nGOGEk1BhhqQc2Fas3BQJRTEjWcVJJIkRnqARGWgaIk6km+YHZfBIK0MYREJXqGCu/txIEZdyyn09yZEay0VvJv7nDRIVXLopDeNEkRDPHwoSBlUEZ+nAIRUEKzbVBGFB9V8hHiOBsNIZVnQI9uLJf0n3vGZbNfv2otq4KuIogwNwCE6ADeqgAW5AG3QABg/gCbyAV+PReDbejPf5aMkodvbBLxgf361Wmn0=</latexit><latexit sha1_base64="+qweHaDUwOCTBtMASGVM/OQZhck=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0UUwZKIUJdFu3BTqGAf0IQwmU7aoTNJmJkIJeQT3Pgrblwo4talO//GaZqFVg/cy+Gce5m5x48ZlcqyvozS0vLK6lp5vbKxubW9Y+7udWWUCEw6OGKR6PtIEkZD0lFUMdKPBUHcZ6TnT65nfu+eCEmj8E5NY+JyNAppQDFSWvLM45aXNk8zeAZbXjPvqRPTDDqScliHqSM4bJFu5plVq2blgH+JXZAqKND2zE9nGOGEk1BhhqQc2Fas3BQJRTEjWcVJJIkRnqARGWgaIk6km+YHZfBIK0MYREJXqGCu/txIEZdyyn09yZEay0VvJv7nDRIVXLopDeNEkRDPHwoSBlUEZ+nAIRUEKzbVBGFB9V8hHiOBsNIZVnQI9uLJf0n3vGZbNfv2otq4KuIogwNwCE6ADeqgAW5AG3QABg/gCbyAV+PReDbejPf5aMkodvbBLxgf361Wmn0=</latexit><latexit sha1_base64="+qweHaDUwOCTBtMASGVM/OQZhck=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0UUwZKIUJdFu3BTqGAf0IQwmU7aoTNJmJkIJeQT3Pgrblwo4talO//GaZqFVg/cy+Gce5m5x48ZlcqyvozS0vLK6lp5vbKxubW9Y+7udWWUCEw6OGKR6PtIEkZD0lFUMdKPBUHcZ6TnT65nfu+eCEmj8E5NY+JyNAppQDFSWvLM45aXNk8zeAZbXjPvqRPTDDqScliHqSM4bJFu5plVq2blgH+JXZAqKND2zE9nGOGEk1BhhqQc2Fas3BQJRTEjWcVJJIkRnqARGWgaIk6km+YHZfBIK0MYREJXqGCu/txIEZdyyn09yZEay0VvJv7nDRIVXLopDeNEkRDPHwoSBlUEZ+nAIRUEKzbVBGFB9V8hHiOBsNIZVnQI9uLJf0n3vGZbNfv2otq4KuIogwNwCE6ADeqgAW5AG3QABg/gCbyAV+PReDbejPf5aMkodvbBLxgf361Wmn0=</latexit>

L. Dai, FK. Guo, T. Mehen,  PhysRevD.101.054024 (2020) 
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iALO = ḡµ0

F⇡

p
M⇡0

~p⇡ · ~✏X
⇣

1

~p2
D+�2 + 1

~p2
D̄
+�2

⌘

<latexit sha1_base64="HNB4woW2b5Vgy3rA6UZA1JDUc58="></latexit>

~p⇡ · ~✏X
<latexit sha1_base64="+qktSDOZKER+GV0xzvOmKvh72nA=">AAACD3icbVA9SwNBEN3zM8avU0tFFoNiFe600DJoY5mA0UAuhL3NJC7u7S67e0I4rrSz8a/YGFDE1tbO3+CfcJNYaPTBwOO9GWbmxYozY4Pgw5uanpmdmy8sFBeXlldW/bX1CyNTTaFOJZe6ERMDnAmoW2Y5NJQGksQcLuPr06F/eQPaMCnObV9BKyE9wbqMEuuktr8X3QDNVN7OIsVyHNGOtHikRaAM41I4q5G3/VJQDkbAf0n4TUqVrUHt83Z7UG3771FH0jQBYSknxjTDQNlWRrRllENejFIDitBr0oOmo4IkYFrZ6J8c7zqlg7tSuxIWj9SfExlJjOknsetMiL0yk95Q/M9rprZ73MqYUKkFQceLuinHVuJhOLjDNFDL+44Qqpm7FdMrogm1LsKiCyGcfPkvuTgoh4flg1pYqpygMQpoE+2gfRSiI1RBZ6iK6oiiO/SAntCzd+89ei/e67h1yvue2UC/4L19AW4woT4=</latexit>

D* propagator effects, reflection of Molecular nature?
L. Dai, FK. Guo, T. Mehen,  PhysRevD.101.054024 (2020) 
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Other contact terms 
L. Dai, S. Fleming R. Hodges, T. Mehen,  

Phys. Rev. D 107 (2023) 7, 076001
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 Strong Decay DiagramsT+
cc

L. Dai, S. Fleming R. Hodges, T. Mehen,  
Phys. Rev. D 107 (2023) 7, 076001
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 Decay rateT+
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L. Dai, S. Fleming R. Hodges, T. Mehen,  
Phys. Rev. D 107 (2023) 7, 076001
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 Decay WidthT+
cc

L. Dai, S. Fleming R. Hodges, T. Mehen,  
Phys. Rev. D 107 (2023) 7, 076001
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 Decay WidthT+
cc

L. Dai, S. Fleming R. Hodges, T. Mehen,  
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D* propagator

L. Dai, S. Fleming R. Hodges, T. Mehen,  
Phys. Rev. D 107 (2023) 7, 076001



Summary

✦Did NLO calculations X and Tcc decays; Added 𝛑D and DD 
re-scattering terms, which are needed by symmetry and 
power counting

✦C𝛑 correction is small, C0D can be very large

✦ 𝛑 distribution (  distribution for Tcc) reflecting molecular 
nature of X and Tcc

mDD
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