
Zhuhai, Zhong-Shan Univ 
May 22, 2021

v Mass & 0vbb in 
EFT Framework

Jiang-Hao Yu (于江浩)

Institute of Theoretical Physics, Chinese Academy of Science

Hao-Lin Li, Zhe Ren, Ming-Lei Xiao, JHY , Yu-Hui Zheng, 2007.07899 

Gang Li, Hao Sun, JHY , in collaboration

Hao-Lin Li, Zhe Ren, Ming-Lei Xiao, JHY , Yu-Hui Zheng, 2012.09188
Hao-Lin Li, Zhe Ren, Ming-Lei Xiao, JHY , Yu-Hui Zheng, 2105.09329

Yong Du, Hao-Lin Li, Yu-Han Ni, Ming-Lei Xiao, JHY , in preparation



Jiang-Hao Yu

Outline

 2

Why 0vbb in EFT approach?

SMEFT: 0vbb and nv masses, UV physics

ChiPT: short-range, pion-range, long-range

Summary and outlook

LEFT: quark currents and weak sources



Introduction
Why 0vbb in EFT approach?
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Search For New Physics
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New Physics w/o New Particle

LHC probing scale

SUSY/XD/CHM/…

SMEFT

Top-down: Integrate out and matching/running

Bottom-up: field d.o.f and symmetry at IR scale
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0vbb 
g-2 

EDM

New Physics w/o New Particle
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Low Energy Probe of HEP

Low energy probes of high energy physics

SUSY/XD/CHM/…

nuclear scale

TeV scale and above

Involve in different d.o.f at many scales

match (different d.o.f.)  
 running (avoid large log)

power counting (systematic) 
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EFT Framework

TeV scale
<latexit sha1_base64="5Y9PBttVaetjuHV1Jm3Z1hUKufA=">AAACBXicbVC7TsNAEFyHVwivACXNiQiJKrLTQBlBQxmkvFBiRefzOjnlfLbuzkhRlJoPoIVPoEO0fAdfwG9wSVxAwkgrjWZ2tbsTpIJr47pfTmFjc2t7p7hb2ts/ODwqH5+0dZIphi2WiER1A6pRcIktw43AbqqQxoHATjC+nfudR1SaJ7JpJin6MR1KHnFGjZUemtgmmlGBg3LFrboLkHXi5aQCORqD8nc/TFgWozRMUK17npsaf0qV4UzgrNTPNKaUjekQe5ZKGqP2p4uDZ+TCKiGJEmVLGrJQf09Maaz1JA5sZ0zNSK96c/FfT9tTRhiurDfRtT/lMs0MSrbcHmWCmITMIyEhV8iMmFhCmeL2AcJGVFFmbHAlm4y3msM6adeqnlv17muV+k2eURHO4BwuwYMrqMMdNKAFDGJ4hhd4dZ6cN+fd+Vi2Fpx85hT+wPn8AWXPmOI=</latexit><latexit sha1_base64="5Y9PBttVaetjuHV1Jm3Z1hUKufA=">AAACBXicbVC7TsNAEFyHVwivACXNiQiJKrLTQBlBQxmkvFBiRefzOjnlfLbuzkhRlJoPoIVPoEO0fAdfwG9wSVxAwkgrjWZ2tbsTpIJr47pfTmFjc2t7p7hb2ts/ODwqH5+0dZIphi2WiER1A6pRcIktw43AbqqQxoHATjC+nfudR1SaJ7JpJin6MR1KHnFGjZUemtgmmlGBg3LFrboLkHXi5aQCORqD8nc/TFgWozRMUK17npsaf0qV4UzgrNTPNKaUjekQe5ZKGqP2p4uDZ+TCKiGJEmVLGrJQf09Maaz1JA5sZ0zNSK96c/FfT9tTRhiurDfRtT/lMs0MSrbcHmWCmITMIyEhV8iMmFhCmeL2AcJGVFFmbHAlm4y3msM6adeqnlv17muV+k2eURHO4BwuwYMrqMMdNKAFDGJ4hhd4dZ6cN+fd+Vi2Fpx85hT+wPn8AWXPmOI=</latexit><latexit sha1_base64="5Y9PBttVaetjuHV1Jm3Z1hUKufA=">AAACBXicbVC7TsNAEFyHVwivACXNiQiJKrLTQBlBQxmkvFBiRefzOjnlfLbuzkhRlJoPoIVPoEO0fAdfwG9wSVxAwkgrjWZ2tbsTpIJr47pfTmFjc2t7p7hb2ts/ODwqH5+0dZIphi2WiER1A6pRcIktw43AbqqQxoHATjC+nfudR1SaJ7JpJin6MR1KHnFGjZUemtgmmlGBg3LFrboLkHXi5aQCORqD8nc/TFgWozRMUK17npsaf0qV4UzgrNTPNKaUjekQe5ZKGqP2p4uDZ+TCKiGJEmVLGrJQf09Maaz1JA5sZ0zNSK96c/FfT9tTRhiurDfRtT/lMs0MSrbcHmWCmITMIyEhV8iMmFhCmeL2AcJGVFFmbHAlm4y3msM6adeqnlv17muV+k2eURHO4BwuwYMrqMMdNKAFDGJ4hhd4dZ6cN+fd+Vi2Fpx85hT+wPn8AWXPmOI=</latexit><latexit sha1_base64="5Y9PBttVaetjuHV1Jm3Z1hUKufA=">AAACBXicbVC7TsNAEFyHVwivACXNiQiJKrLTQBlBQxmkvFBiRefzOjnlfLbuzkhRlJoPoIVPoEO0fAdfwG9wSVxAwkgrjWZ2tbsTpIJr47pfTmFjc2t7p7hb2ts/ODwqH5+0dZIphi2WiER1A6pRcIktw43AbqqQxoHATjC+nfudR1SaJ7JpJin6MR1KHnFGjZUemtgmmlGBg3LFrboLkHXi5aQCORqD8nc/TFgWozRMUK17npsaf0qV4UzgrNTPNKaUjekQe5ZKGqP2p4uDZ+TCKiGJEmVLGrJQf09Maaz1JA5sZ0zNSK96c/FfT9tTRhiurDfRtT/lMs0MSrbcHmWCmITMIyEhV8iMmFhCmeL2AcJGVFFmbHAlm4y3msM6adeqnlv17muV+k2eURHO4BwuwYMrqMMdNKAFDGJ4hhd4dZ6cN+fd+Vi2Fpx85hT+wPn8AWXPmOI=</latexit>

UV models

SMEFT

EW scale
<latexit sha1_base64="XMq0qwQwUNh3REYsd0yHuhOcRP0=">AAACBHicbVDLSgNBEOz1GeMr6tHLYBA8hd1c9BgUwWME84BkCbOzvcmQ2dllZlYIS65+gFf9BG/i1f/wC/wNJ8keNLGgoajqprsrSAXXxnW/nLX1jc2t7dJOeXdv/+CwcnTc1kmmGLZYIhLVDahGwSW2DDcCu6lCGgcCO8H4ZuZ3HlFpnsgHM0nRj+lQ8ogzaqzUve0QzajAQaXq1tw5yCrxClKFAs1B5bsfJiyLURomqNY9z02Nn1NlOBM4LfczjSllYzrEnqWSxqj9fH7vlJxbJSRRomxJQ+bq74mcxlpP4sB2xtSM9LI3E//1tD1lhOHSehNd+TmXaWZQssX2KBPEJGSWCAm5QmbExBLKFLcPEDaiijJjcyvbZLzlHFZJu17z3Jp3X682rouMSnAKZ3ABHlxCA+6gCS1gIOAZXuDVeXLenHfnY9G65hQzJ/AHzucPhYSYZQ==</latexit><latexit sha1_base64="XMq0qwQwUNh3REYsd0yHuhOcRP0=">AAACBHicbVDLSgNBEOz1GeMr6tHLYBA8hd1c9BgUwWME84BkCbOzvcmQ2dllZlYIS65+gFf9BG/i1f/wC/wNJ8keNLGgoajqprsrSAXXxnW/nLX1jc2t7dJOeXdv/+CwcnTc1kmmGLZYIhLVDahGwSW2DDcCu6lCGgcCO8H4ZuZ3HlFpnsgHM0nRj+lQ8ogzaqzUve0QzajAQaXq1tw5yCrxClKFAs1B5bsfJiyLURomqNY9z02Nn1NlOBM4LfczjSllYzrEnqWSxqj9fH7vlJxbJSRRomxJQ+bq74mcxlpP4sB2xtSM9LI3E//1tD1lhOHSehNd+TmXaWZQssX2KBPEJGSWCAm5QmbExBLKFLcPEDaiijJjcyvbZLzlHFZJu17z3Jp3X682rouMSnAKZ3ABHlxCA+6gCS1gIOAZXuDVeXLenHfnY9G65hQzJ/AHzucPhYSYZQ==</latexit><latexit sha1_base64="XMq0qwQwUNh3REYsd0yHuhOcRP0=">AAACBHicbVDLSgNBEOz1GeMr6tHLYBA8hd1c9BgUwWME84BkCbOzvcmQ2dllZlYIS65+gFf9BG/i1f/wC/wNJ8keNLGgoajqprsrSAXXxnW/nLX1jc2t7dJOeXdv/+CwcnTc1kmmGLZYIhLVDahGwSW2DDcCu6lCGgcCO8H4ZuZ3HlFpnsgHM0nRj+lQ8ogzaqzUve0QzajAQaXq1tw5yCrxClKFAs1B5bsfJiyLURomqNY9z02Nn1NlOBM4LfczjSllYzrEnqWSxqj9fH7vlJxbJSRRomxJQ+bq74mcxlpP4sB2xtSM9LI3E//1tD1lhOHSehNd+TmXaWZQssX2KBPEJGSWCAm5QmbExBLKFLcPEDaiijJjcyvbZLzlHFZJu17z3Jp3X682rouMSnAKZ3ABHlxCA+6gCS1gIOAZXuDVeXLenHfnY9G65hQzJ/AHzucPhYSYZQ==</latexit><latexit sha1_base64="XMq0qwQwUNh3REYsd0yHuhOcRP0=">AAACBHicbVDLSgNBEOz1GeMr6tHLYBA8hd1c9BgUwWME84BkCbOzvcmQ2dllZlYIS65+gFf9BG/i1f/wC/wNJ8keNLGgoajqprsrSAXXxnW/nLX1jc2t7dJOeXdv/+CwcnTc1kmmGLZYIhLVDahGwSW2DDcCu6lCGgcCO8H4ZuZ3HlFpnsgHM0nRj+lQ8ogzaqzUve0QzajAQaXq1tw5yCrxClKFAs1B5bsfJiyLURomqNY9z02Nn1NlOBM4LfczjSllYzrEnqWSxqj9fH7vlJxbJSRRomxJQ+bq74mcxlpP4sB2xtSM9LI3E//1tD1lhOHSehNd+TmXaWZQssX2KBPEJGSWCAm5QmbExBLKFLcPEDaiijJjcyvbZLzlHFZJu17z3Jp3X682rouMSnAKZ3ABHlxCA+6gCS1gIOAZXuDVeXLenHfnY9G65hQzJ/AHzucPhYSYZQ==</latexit>

⇤QCD
<latexit sha1_base64="MQcCZfG/qiWkcGTN+75/P0wSq/w=">AAACD3icbVBLTsMwFHTKr5RfCks2FhUSqypBSLCsKAsWLFqJfqQmihzHaa3aTmQ7oCrqITgAWzgCO8SWI3ACroHbZgEtI1kazczTe54wZVRpx/mySmvrG5tb5e3Kzu7e/oFdPeyqJJOYdHDCEtkPkSKMCtLRVDPSTyVBPGSkF46bM7/3QKSiibjXk5T4HA0FjSlG2kiBXfXuTDhCQe5JDtvNm2lg15y6MwdcJW5BaqBAK7C/vSjBGSdCY4aUGrhOqv0cSU0xI9OKlymSIjxGQzIwVCBOlJ/PT5/CU6NEME6keULDufp7IkdcqQkPTZIjPVLL3kz811PmlBGJltbr+MrPqUgzTQRebI8zBnUCZ+XAiEqCNZsYgrCk5gMQj5BEWJsKK6YZd7mHVdI9r7tO3W1f1BrXRUdlcAxOwBlwwSVogFvQAh2AwSN4Bi/g1Xqy3qx362MRLVnFzBH4A+vzB+GDnFU=</latexit><latexit sha1_base64="MQcCZfG/qiWkcGTN+75/P0wSq/w=">AAACD3icbVBLTsMwFHTKr5RfCks2FhUSqypBSLCsKAsWLFqJfqQmihzHaa3aTmQ7oCrqITgAWzgCO8SWI3ACroHbZgEtI1kazczTe54wZVRpx/mySmvrG5tb5e3Kzu7e/oFdPeyqJJOYdHDCEtkPkSKMCtLRVDPSTyVBPGSkF46bM7/3QKSiibjXk5T4HA0FjSlG2kiBXfXuTDhCQe5JDtvNm2lg15y6MwdcJW5BaqBAK7C/vSjBGSdCY4aUGrhOqv0cSU0xI9OKlymSIjxGQzIwVCBOlJ/PT5/CU6NEME6keULDufp7IkdcqQkPTZIjPVLL3kz811PmlBGJltbr+MrPqUgzTQRebI8zBnUCZ+XAiEqCNZsYgrCk5gMQj5BEWJsKK6YZd7mHVdI9r7tO3W1f1BrXRUdlcAxOwBlwwSVogFvQAh2AwSN4Bi/g1Xqy3qx362MRLVnFzBH4A+vzB+GDnFU=</latexit><latexit sha1_base64="MQcCZfG/qiWkcGTN+75/P0wSq/w=">AAACD3icbVBLTsMwFHTKr5RfCks2FhUSqypBSLCsKAsWLFqJfqQmihzHaa3aTmQ7oCrqITgAWzgCO8SWI3ACroHbZgEtI1kazczTe54wZVRpx/mySmvrG5tb5e3Kzu7e/oFdPeyqJJOYdHDCEtkPkSKMCtLRVDPSTyVBPGSkF46bM7/3QKSiibjXk5T4HA0FjSlG2kiBXfXuTDhCQe5JDtvNm2lg15y6MwdcJW5BaqBAK7C/vSjBGSdCY4aUGrhOqv0cSU0xI9OKlymSIjxGQzIwVCBOlJ/PT5/CU6NEME6keULDufp7IkdcqQkPTZIjPVLL3kz811PmlBGJltbr+MrPqUgzTQRebI8zBnUCZ+XAiEqCNZsYgrCk5gMQj5BEWJsKK6YZd7mHVdI9r7tO3W1f1BrXRUdlcAxOwBlwwSVogFvQAh2AwSN4Bi/g1Xqy3qx362MRLVnFzBH4A+vzB+GDnFU=</latexit><latexit sha1_base64="MQcCZfG/qiWkcGTN+75/P0wSq/w=">AAACD3icbVBLTsMwFHTKr5RfCks2FhUSqypBSLCsKAsWLFqJfqQmihzHaa3aTmQ7oCrqITgAWzgCO8SWI3ACroHbZgEtI1kazczTe54wZVRpx/mySmvrG5tb5e3Kzu7e/oFdPeyqJJOYdHDCEtkPkSKMCtLRVDPSTyVBPGSkF46bM7/3QKSiibjXk5T4HA0FjSlG2kiBXfXuTDhCQe5JDtvNm2lg15y6MwdcJW5BaqBAK7C/vSjBGSdCY4aUGrhOqv0cSU0xI9OKlymSIjxGQzIwVCBOlJ/PT5/CU6NEME6keULDufp7IkdcqQkPTZIjPVLL3kz811PmlBGJltbr+MrPqUgzTQRebI8zBnUCZ+XAiEqCNZsYgrCk5gMQj5BEWJsKK6YZd7mHVdI9r7tO3W1f1BrXRUdlcAxOwBlwwSVogFvQAh2AwSN4Bi/g1Xqy3qx362MRLVnFzBH4A+vzB+GDnFU=</latexit>

Low energy EFT

Chiral Lagrangian + Heavy B EFT

Nuclear EFT (nuclear matrix elements)

MeV scale
<latexit sha1_base64="o47VGq8bIT2YBP5hELI5n8Pr82s=">AAACBXicbVDLSgNBEOyNrxhfUY9eBoPgKezmosegFy9CBPOQZAmzs51kyMzuMjMrhCVnP8CrfoI38ep3+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUfAIm4YbgZ1EIZWBwHYwvp757UdUmsfRvZkk6Es6jPiAM2qs9HCLLaIZFdgvV9yqOwdZJV5OKpCj0S9/98KYpRIjwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1NKIStZ/ND56SM6uEZBArW5Ehc/X3REal1hMZ2E5JzUgvezPxX0/bU0YYLq03g0s/41GSGozYYvsgFcTEZBYJCblCZsTEEsoUtw8QNqKKMmODK9lkvOUcVkmrVvXcqndXq9Sv8oyKcAKncA4eXEAdbqABTWAg4Rle4NV5ct6cd+dj0Vpw8plj+APn8wdaaJjb</latexit><latexit sha1_base64="o47VGq8bIT2YBP5hELI5n8Pr82s=">AAACBXicbVDLSgNBEOyNrxhfUY9eBoPgKezmosegFy9CBPOQZAmzs51kyMzuMjMrhCVnP8CrfoI38ep3+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUfAIm4YbgZ1EIZWBwHYwvp757UdUmsfRvZkk6Es6jPiAM2qs9HCLLaIZFdgvV9yqOwdZJV5OKpCj0S9/98KYpRIjwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1NKIStZ/ND56SM6uEZBArW5Ehc/X3REal1hMZ2E5JzUgvezPxX0/bU0YYLq03g0s/41GSGozYYvsgFcTEZBYJCblCZsTEEsoUtw8QNqKKMmODK9lkvOUcVkmrVvXcqndXq9Sv8oyKcAKncA4eXEAdbqABTWAg4Rle4NV5ct6cd+dj0Vpw8plj+APn8wdaaJjb</latexit><latexit sha1_base64="o47VGq8bIT2YBP5hELI5n8Pr82s=">AAACBXicbVDLSgNBEOyNrxhfUY9eBoPgKezmosegFy9CBPOQZAmzs51kyMzuMjMrhCVnP8CrfoI38ep3+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUfAIm4YbgZ1EIZWBwHYwvp757UdUmsfRvZkk6Es6jPiAM2qs9HCLLaIZFdgvV9yqOwdZJV5OKpCj0S9/98KYpRIjwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1NKIStZ/ND56SM6uEZBArW5Ehc/X3REal1hMZ2E5JzUgvezPxX0/bU0YYLq03g0s/41GSGozYYvsgFcTEZBYJCblCZsTEEsoUtw8QNqKKMmODK9lkvOUcVkmrVvXcqndXq9Sv8oyKcAKncA4eXEAdbqABTWAg4Rle4NV5ct6cd+dj0Vpw8plj+APn8wdaaJjb</latexit><latexit sha1_base64="o47VGq8bIT2YBP5hELI5n8Pr82s=">AAACBXicbVDLSgNBEOyNrxhfUY9eBoPgKezmosegFy9CBPOQZAmzs51kyMzuMjMrhCVnP8CrfoI38ep3+AX+hpNkD5pY0FBUddPdFSSCa+O6X05hbX1jc6u4XdrZ3ds/KB8etXScKoZNFotYdQKqUfAIm4YbgZ1EIZWBwHYwvp757UdUmsfRvZkk6Es6jPiAM2qs9HCLLaIZFdgvV9yqOwdZJV5OKpCj0S9/98KYpRIjwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1NKIStZ/ND56SM6uEZBArW5Ehc/X3REal1hMZ2E5JzUgvezPxX0/bU0YYLq03g0s/41GSGozYYvsgFcTEZBYJCblCZsTEEsoUtw8QNqKKMmODK9lkvOUcVkmrVvXcqndXq9Sv8oyKcAKncA4eXEAdbqABTWAg4Rle4NV5ct6cd+dj0Vpw8plj+APn8wdaaJjb</latexit>

Energy
<latexit sha1_base64="uk/99QyMLKjbdarEn9bsWyQ+6fQ=">AAACAnicbVDLSsNAFL2pr1pfVZdugkVwVZJudFkUwWUF+4A2lMnkph07mYSZiRBCd36AW/0Ed+LWH/EL/A2nbRbaeuDC4Zx7ufceP+FMacf5skpr6xubW+Xtys7u3v5B9fCoo+JUUmzTmMey5xOFnAlsa6Y59hKJJPI5dv3J9czvPqJULBb3OkvQi8hIsJBRoo3UuREoR9mwWnPqzhz2KnELUoMCrWH1exDENI1QaMqJUn3XSbSXE6kZ5TitDFKFCaETMsK+oYJEqLx8fu3UPjNKYIexNCW0PVd/T+QkUiqLfNMZET1Wy95M/NdT5pQxBkvrdXjp5UwkqUZBF9vDlNs6tmd52AGTSDXPDCFUMvOATcdEEqpNahWTjLucwyrpNOquU3fvGrXmVZFRGU7gFM7BhQtowi20oA0UHuAZXuDVerLerHfrY9FasoqZY/gD6/MHqH6X9w==</latexit><latexit sha1_base64="uk/99QyMLKjbdarEn9bsWyQ+6fQ=">AAACAnicbVDLSsNAFL2pr1pfVZdugkVwVZJudFkUwWUF+4A2lMnkph07mYSZiRBCd36AW/0Ed+LWH/EL/A2nbRbaeuDC4Zx7ufceP+FMacf5skpr6xubW+Xtys7u3v5B9fCoo+JUUmzTmMey5xOFnAlsa6Y59hKJJPI5dv3J9czvPqJULBb3OkvQi8hIsJBRoo3UuREoR9mwWnPqzhz2KnELUoMCrWH1exDENI1QaMqJUn3XSbSXE6kZ5TitDFKFCaETMsK+oYJEqLx8fu3UPjNKYIexNCW0PVd/T+QkUiqLfNMZET1Wy95M/NdT5pQxBkvrdXjp5UwkqUZBF9vDlNs6tmd52AGTSDXPDCFUMvOATcdEEqpNahWTjLucwyrpNOquU3fvGrXmVZFRGU7gFM7BhQtowi20oA0UHuAZXuDVerLerHfrY9FasoqZY/gD6/MHqH6X9w==</latexit><latexit sha1_base64="uk/99QyMLKjbdarEn9bsWyQ+6fQ=">AAACAnicbVDLSsNAFL2pr1pfVZdugkVwVZJudFkUwWUF+4A2lMnkph07mYSZiRBCd36AW/0Ed+LWH/EL/A2nbRbaeuDC4Zx7ufceP+FMacf5skpr6xubW+Xtys7u3v5B9fCoo+JUUmzTmMey5xOFnAlsa6Y59hKJJPI5dv3J9czvPqJULBb3OkvQi8hIsJBRoo3UuREoR9mwWnPqzhz2KnELUoMCrWH1exDENI1QaMqJUn3XSbSXE6kZ5TitDFKFCaETMsK+oYJEqLx8fu3UPjNKYIexNCW0PVd/T+QkUiqLfNMZET1Wy95M/NdT5pQxBkvrdXjp5UwkqUZBF9vDlNs6tmd52AGTSDXPDCFUMvOATcdEEqpNahWTjLucwyrpNOquU3fvGrXmVZFRGU7gFM7BhQtowi20oA0UHuAZXuDVerLerHfrY9FasoqZY/gD6/MHqH6X9w==</latexit><latexit sha1_base64="uk/99QyMLKjbdarEn9bsWyQ+6fQ=">AAACAnicbVDLSsNAFL2pr1pfVZdugkVwVZJudFkUwWUF+4A2lMnkph07mYSZiRBCd36AW/0Ed+LWH/EL/A2nbRbaeuDC4Zx7ufceP+FMacf5skpr6xubW+Xtys7u3v5B9fCoo+JUUmzTmMey5xOFnAlsa6Y59hKJJPI5dv3J9czvPqJULBb3OkvQi8hIsJBRoo3UuREoR9mwWnPqzhz2KnELUoMCrWH1exDENI1QaMqJUn3XSbSXE6kZ5TitDFKFCaETMsK+oYJEqLx8fu3UPjNKYIexNCW0PVd/T+QkUiqLfNMZET1Wy95M/NdT5pQxBkvrdXjp5UwkqUZBF9vDlNs6tmd52AGTSDXPDCFUMvOATcdEEqpNahWTjLucwyrpNOquU3fvGrXmVZFRGU7gFM7BhQtowi20oA0UHuAZXuDVerLerHfrY9FasoqZY/gD6/MHqH6X9w==</latexit>

many models ….. 

0⌫��
<latexit sha1_base64="PjYvm/fjeWs+0nrWkxy5CJn7uu4=">AAACCnicbVDLSsNAFL3xWeur6tJNsAiuSiKCLotuXFawD2himUxu2qGTSZiZCCX0D/wAt/oJ7sStP+EX+BtO0yy09cAMh3Pu5d57gpQzpR3ny1pZXVvf2KxsVbd3dvf2aweHHZVkkmKbJjyRvYAo5ExgWzPNsZdKJHHAsRuMb2Z+9xGlYom415MU/ZgMBYsYJdpID44nMi9ATYpvUKs7DaeAvUzcktShRGtQ+/bChGYxCk05UarvOqn2cyI1oxynVS9TmBI6JkPsGypIjMrPi62n9qlRQjtKpHlC24X6uyMnsVKTODCVMdEjtejNxH89ZVYZYbgwXkdXfs5EmmkUdD49yritE3uWix0yiVTziSGESmYOsOmISEK1Sa9qknEXc1gmnfOG6zTcu4t687rMqALHcAJn4MIlNOEWWtAGChKe4QVerSfrzXq3PualK1bZcwR/YH3+AKc2mz4=</latexit><latexit sha1_base64="PjYvm/fjeWs+0nrWkxy5CJn7uu4=">AAACCnicbVDLSsNAFL3xWeur6tJNsAiuSiKCLotuXFawD2himUxu2qGTSZiZCCX0D/wAt/oJ7sStP+EX+BtO0yy09cAMh3Pu5d57gpQzpR3ny1pZXVvf2KxsVbd3dvf2aweHHZVkkmKbJjyRvYAo5ExgWzPNsZdKJHHAsRuMb2Z+9xGlYom415MU/ZgMBYsYJdpID44nMi9ATYpvUKs7DaeAvUzcktShRGtQ+/bChGYxCk05UarvOqn2cyI1oxynVS9TmBI6JkPsGypIjMrPi62n9qlRQjtKpHlC24X6uyMnsVKTODCVMdEjtejNxH89ZVYZYbgwXkdXfs5EmmkUdD49yritE3uWix0yiVTziSGESmYOsOmISEK1Sa9qknEXc1gmnfOG6zTcu4t687rMqALHcAJn4MIlNOEWWtAGChKe4QVerSfrzXq3PualK1bZcwR/YH3+AKc2mz4=</latexit><latexit sha1_base64="PjYvm/fjeWs+0nrWkxy5CJn7uu4=">AAACCnicbVDLSsNAFL3xWeur6tJNsAiuSiKCLotuXFawD2himUxu2qGTSZiZCCX0D/wAt/oJ7sStP+EX+BtO0yy09cAMh3Pu5d57gpQzpR3ny1pZXVvf2KxsVbd3dvf2aweHHZVkkmKbJjyRvYAo5ExgWzPNsZdKJHHAsRuMb2Z+9xGlYom415MU/ZgMBYsYJdpID44nMi9ATYpvUKs7DaeAvUzcktShRGtQ+/bChGYxCk05UarvOqn2cyI1oxynVS9TmBI6JkPsGypIjMrPi62n9qlRQjtKpHlC24X6uyMnsVKTODCVMdEjtejNxH89ZVYZYbgwXkdXfs5EmmkUdD49yritE3uWix0yiVTziSGESmYOsOmISEK1Sa9qknEXc1gmnfOG6zTcu4t687rMqALHcAJn4MIlNOEWWtAGChKe4QVerSfrzXq3PualK1bZcwR/YH3+AKc2mz4=</latexit><latexit sha1_base64="PjYvm/fjeWs+0nrWkxy5CJn7uu4=">AAACCnicbVDLSsNAFL3xWeur6tJNsAiuSiKCLotuXFawD2himUxu2qGTSZiZCCX0D/wAt/oJ7sStP+EX+BtO0yy09cAMh3Pu5d57gpQzpR3ny1pZXVvf2KxsVbd3dvf2aweHHZVkkmKbJjyRvYAo5ExgWzPNsZdKJHHAsRuMb2Z+9xGlYom415MU/ZgMBYsYJdpID44nMi9ATYpvUKs7DaeAvUzcktShRGtQ+/bChGYxCk05UarvOqn2cyI1oxynVS9TmBI6JkPsGypIjMrPi62n9qlRQjtKpHlC24X6uyMnsVKTODCVMdEjtejNxH89ZVYZYbgwXkdXfs5EmmkUdD49yritE3uWix0yiVTziSGESmYOsOmISEK1Sa9qknEXc1gmnfOG6zTcu4t687rMqALHcAJn4MIlNOEWWtAGChKe4QVerSfrzXq3PualK1bZcwR/YH3+AKc2mz4=</latexit>

L� = L⇡(s, p, lµ, rµ) + L⇡N (s, p, lµ, rµ) + · · ·
<latexit sha1_base64="Rs7pzg/YoWZDdBLEsxwZhhi/1t4="></latexit><latexit sha1_base64="Rs7pzg/YoWZDdBLEsxwZhhi/1t4="></latexit><latexit sha1_base64="Rs7pzg/YoWZDdBLEsxwZhhi/1t4="></latexit><latexit sha1_base64="Rs7pzg/YoWZDdBLEsxwZhhi/1t4="></latexit>

Model independent systematical parametrization of new physics
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EFT for 0vbb
[ Cirigliano, Dekens, de Vries, Graesser, 2018] 
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Why Not Enough?

Dim-9 SMEFT not known!

Dim-8/9 LEFT?

More PiN ChiPT? 

What is in the UV?

[ Cirigliano, Dekens, de Vries, Graesser, 2018] 

More nuclear ME?

More Chiral EFT?

Still top-down: Integrate out and matching/running



SMEFT
0vbb/nv operators and UV Resonances
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SMEFT

Various possible UV realization, bottom-up approach

scalar
<latexit sha1_base64="Dk5oqu1fx9d0wt/69FjpLXIxxaM=">AAACA3icbVC7TsNAEDyHVwivACXNiQiJKrLTQBlBQxkk8pASK1qf18kp57N1d0aKrJR8AC18Ah2i5UP4An6DS+ICEkZaaTSzq92dIBVcG9f9ckobm1vbO+Xdyt7+weFR9fiko5NMMWyzRCSqF4BGwSW2DTcCe6lCiAOB3WByO/e7j6g0T+SDmaboxzCSPOIMjJW6moEARYfVmlt3F6DrxCtIjRRoDavfgzBhWYzSMAFa9z03NX4OynAmcFYZZBpTYBMYYd9SCTFqP1+cO6MXVglplChb0tCF+nsih1jraRzYzhjMWK96c/FfT9tTxhiurDfRtZ9zmWYGJVtujzJBTULngdCQK2RGTC0Bprh9gLIxKGDGxlaxyXirOayTTqPuuXXvvlFr3hQZlckZOSeXxCNXpEnuSIu0CSMT8kxeyKvz5Lw5787HsrXkFDOn5A+czx8W7pgt</latexit><latexit sha1_base64="Dk5oqu1fx9d0wt/69FjpLXIxxaM=">AAACA3icbVC7TsNAEDyHVwivACXNiQiJKrLTQBlBQxkk8pASK1qf18kp57N1d0aKrJR8AC18Ah2i5UP4An6DS+ICEkZaaTSzq92dIBVcG9f9ckobm1vbO+Xdyt7+weFR9fiko5NMMWyzRCSqF4BGwSW2DTcCe6lCiAOB3WByO/e7j6g0T+SDmaboxzCSPOIMjJW6moEARYfVmlt3F6DrxCtIjRRoDavfgzBhWYzSMAFa9z03NX4OynAmcFYZZBpTYBMYYd9SCTFqP1+cO6MXVglplChb0tCF+nsih1jraRzYzhjMWK96c/FfT9tTxhiurDfRtZ9zmWYGJVtujzJBTULngdCQK2RGTC0Bprh9gLIxKGDGxlaxyXirOayTTqPuuXXvvlFr3hQZlckZOSeXxCNXpEnuSIu0CSMT8kxeyKvz5Lw5787HsrXkFDOn5A+czx8W7pgt</latexit><latexit sha1_base64="Dk5oqu1fx9d0wt/69FjpLXIxxaM=">AAACA3icbVC7TsNAEDyHVwivACXNiQiJKrLTQBlBQxkk8pASK1qf18kp57N1d0aKrJR8AC18Ah2i5UP4An6DS+ICEkZaaTSzq92dIBVcG9f9ckobm1vbO+Xdyt7+weFR9fiko5NMMWyzRCSqF4BGwSW2DTcCe6lCiAOB3WByO/e7j6g0T+SDmaboxzCSPOIMjJW6moEARYfVmlt3F6DrxCtIjRRoDavfgzBhWYzSMAFa9z03NX4OynAmcFYZZBpTYBMYYd9SCTFqP1+cO6MXVglplChb0tCF+nsih1jraRzYzhjMWK96c/FfT9tTxhiurDfRtZ9zmWYGJVtujzJBTULngdCQK2RGTC0Bprh9gLIxKGDGxlaxyXirOayTTqPuuXXvvlFr3hQZlckZOSeXxCNXpEnuSIu0CSMT8kxeyKvz5Lw5787HsrXkFDOn5A+czx8W7pgt</latexit><latexit sha1_base64="Dk5oqu1fx9d0wt/69FjpLXIxxaM=">AAACA3icbVC7TsNAEDyHVwivACXNiQiJKrLTQBlBQxkk8pASK1qf18kp57N1d0aKrJR8AC18Ah2i5UP4An6DS+ICEkZaaTSzq92dIBVcG9f9ckobm1vbO+Xdyt7+weFR9fiko5NMMWyzRCSqF4BGwSW2DTcCe6lCiAOB3WByO/e7j6g0T+SDmaboxzCSPOIMjJW6moEARYfVmlt3F6DrxCtIjRRoDavfgzBhWYzSMAFa9z03NX4OynAmcFYZZBpTYBMYYd9SCTFqP1+cO6MXVglplChb0tCF+nsih1jraRzYzhjMWK96c/FfT9tTxhiurDfRtZ9zmWYGJVtujzJBTULngdCQK2RGTC0Bprh9gLIxKGDGxlaxyXirOayTTqPuuXXvvlFr3hQZlckZOSeXxCNXpEnuSIu0CSMT8kxeyKvz5Lw5787HsrXkFDOn5A+czx8W7pgt</latexit>

fermion
<latexit sha1_base64="g4wpYKmghmhOpqnNLxCZOttIZO0=">AAACA3icbVDLTsMwENyUVymvAkcuFhUSpyrpBY4VXDgWiT6kNqocZ9NatZPIdpCqqEc+gCt8AjfElQ/hC/gN3DYHaBnJ8mhmV7s7QSq4Nq775ZQ2Nre2d8q7lb39g8Oj6vFJRyeZYthmiUhUL6AaBY+xbbgR2EsVUhkI7AaT27nffUSleRI/mGmKvqSjmEecUWOlboRK2n9Yrbl1dwGyTryC1KBAa1j9HoQJyyTGhgmqdd9zU+PnVBnOBM4qg0xjStmEjrBvaUwlaj9frDsjF1YJSZQo+2JDFurvjpxKracysJWSmrFe9ebiv562q4wxXBlvoms/53GaGYzZcnqUCWISMg+EhFwhM2JqCWWK2wMIG1NFmbGxVWwy3moO66TTqHtu3btv1Jo3RUZlOINzuAQPrqAJd9CCNjCYwDO8wKvz5Lw5787HsrTkFD2n8AfO5w+myJiH</latexit><latexit sha1_base64="g4wpYKmghmhOpqnNLxCZOttIZO0=">AAACA3icbVDLTsMwENyUVymvAkcuFhUSpyrpBY4VXDgWiT6kNqocZ9NatZPIdpCqqEc+gCt8AjfElQ/hC/gN3DYHaBnJ8mhmV7s7QSq4Nq775ZQ2Nre2d8q7lb39g8Oj6vFJRyeZYthmiUhUL6AaBY+xbbgR2EsVUhkI7AaT27nffUSleRI/mGmKvqSjmEecUWOlboRK2n9Yrbl1dwGyTryC1KBAa1j9HoQJyyTGhgmqdd9zU+PnVBnOBM4qg0xjStmEjrBvaUwlaj9frDsjF1YJSZQo+2JDFurvjpxKracysJWSmrFe9ebiv562q4wxXBlvoms/53GaGYzZcnqUCWISMg+EhFwhM2JqCWWK2wMIG1NFmbGxVWwy3moO66TTqHtu3btv1Jo3RUZlOINzuAQPrqAJd9CCNjCYwDO8wKvz5Lw5787HsrTkFD2n8AfO5w+myJiH</latexit><latexit sha1_base64="g4wpYKmghmhOpqnNLxCZOttIZO0=">AAACA3icbVDLTsMwENyUVymvAkcuFhUSpyrpBY4VXDgWiT6kNqocZ9NatZPIdpCqqEc+gCt8AjfElQ/hC/gN3DYHaBnJ8mhmV7s7QSq4Nq775ZQ2Nre2d8q7lb39g8Oj6vFJRyeZYthmiUhUL6AaBY+xbbgR2EsVUhkI7AaT27nffUSleRI/mGmKvqSjmEecUWOlboRK2n9Yrbl1dwGyTryC1KBAa1j9HoQJyyTGhgmqdd9zU+PnVBnOBM4qg0xjStmEjrBvaUwlaj9frDsjF1YJSZQo+2JDFurvjpxKracysJWSmrFe9ebiv562q4wxXBlvoms/53GaGYzZcnqUCWISMg+EhFwhM2JqCWWK2wMIG1NFmbGxVWwy3moO66TTqHtu3btv1Jo3RUZlOINzuAQPrqAJd9CCNjCYwDO8wKvz5Lw5787HsrTkFD2n8AfO5w+myJiH</latexit><latexit sha1_base64="g4wpYKmghmhOpqnNLxCZOttIZO0=">AAACA3icbVDLTsMwENyUVymvAkcuFhUSpyrpBY4VXDgWiT6kNqocZ9NatZPIdpCqqEc+gCt8AjfElQ/hC/gN3DYHaBnJ8mhmV7s7QSq4Nq775ZQ2Nre2d8q7lb39g8Oj6vFJRyeZYthmiUhUL6AaBY+xbbgR2EsVUhkI7AaT27nffUSleRI/mGmKvqSjmEecUWOlboRK2n9Yrbl1dwGyTryC1KBAa1j9HoQJyyTGhgmqdd9zU+PnVBnOBM4qg0xjStmEjrBvaUwlaj9frDsjF1YJSZQo+2JDFurvjpxKracysJWSmrFe9ebiv562q4wxXBlvoms/53GaGYzZcnqUCWISMg+EhFwhM2JqCWWK2wMIG1NFmbGxVWwy3moO66TTqHtu3btv1Jo3RUZlOINzuAQPrqAJd9CCNjCYwDO8wKvz5Lw5787HsrTkFD2n8AfO5w+myJiH</latexit>

vector
<latexit sha1_base64="8cnH9XPW9GpNoQ3hLi13Sk3WSTc=">AAACAnicbZBLTgJBEIZr8IX4Ql266UhMXJEZNrokunGJiTwSmJCenhpo6emZdPeQEMLOA7jVI7gzbr2IJ/AaNjALBf+kkz9/VaWqvyAVXBvX/XIKG5tb2zvF3dLe/sHhUfn4pKWTTDFsskQkqhNQjYJLbBpuBHZShTQOBLaD0e283h6j0jyRD2aSoh/TgeQRZ9TYqDVGZhLVL1fcqrsQWTdebiqQq9Evf/fChGUxSsME1brruanxp1QZzgTOSr1MY0rZiA6wa62kMWp/urh2Ri5sEpIoUfZJQxbp74kpjbWexIHtjKkZ6tXaPPy3pu0pQwxX1pvo2p9ymWYGJVtujzJBTELmPEjIlWUgJtZQprj9AGFDqigzllrJkvFWOaybVq3quVXvvlap3+SMinAG53AJHlxBHe6gAU1g8AjP8AKvzpPz5rw7H8vWgpPPnMIfOZ8/6taYIA==</latexit><latexit sha1_base64="8cnH9XPW9GpNoQ3hLi13Sk3WSTc=">AAACAnicbZBLTgJBEIZr8IX4Ql266UhMXJEZNrokunGJiTwSmJCenhpo6emZdPeQEMLOA7jVI7gzbr2IJ/AaNjALBf+kkz9/VaWqvyAVXBvX/XIKG5tb2zvF3dLe/sHhUfn4pKWTTDFsskQkqhNQjYJLbBpuBHZShTQOBLaD0e283h6j0jyRD2aSoh/TgeQRZ9TYqDVGZhLVL1fcqrsQWTdebiqQq9Evf/fChGUxSsME1brruanxp1QZzgTOSr1MY0rZiA6wa62kMWp/urh2Ri5sEpIoUfZJQxbp74kpjbWexIHtjKkZ6tXaPPy3pu0pQwxX1pvo2p9ymWYGJVtujzJBTELmPEjIlWUgJtZQprj9AGFDqigzllrJkvFWOaybVq3quVXvvlap3+SMinAG53AJHlxBHe6gAU1g8AjP8AKvzpPz5rw7H8vWgpPPnMIfOZ8/6taYIA==</latexit><latexit sha1_base64="8cnH9XPW9GpNoQ3hLi13Sk3WSTc=">AAACAnicbZBLTgJBEIZr8IX4Ql266UhMXJEZNrokunGJiTwSmJCenhpo6emZdPeQEMLOA7jVI7gzbr2IJ/AaNjALBf+kkz9/VaWqvyAVXBvX/XIKG5tb2zvF3dLe/sHhUfn4pKWTTDFsskQkqhNQjYJLbBpuBHZShTQOBLaD0e283h6j0jyRD2aSoh/TgeQRZ9TYqDVGZhLVL1fcqrsQWTdebiqQq9Evf/fChGUxSsME1brruanxp1QZzgTOSr1MY0rZiA6wa62kMWp/urh2Ri5sEpIoUfZJQxbp74kpjbWexIHtjKkZ6tXaPPy3pu0pQwxX1pvo2p9ymWYGJVtujzJBTELmPEjIlWUgJtZQprj9AGFDqigzllrJkvFWOaybVq3quVXvvlap3+SMinAG53AJHlxBHe6gAU1g8AjP8AKvzpPz5rw7H8vWgpPPnMIfOZ8/6taYIA==</latexit><latexit sha1_base64="8cnH9XPW9GpNoQ3hLi13Sk3WSTc=">AAACAnicbZBLTgJBEIZr8IX4Ql266UhMXJEZNrokunGJiTwSmJCenhpo6emZdPeQEMLOA7jVI7gzbr2IJ/AaNjALBf+kkz9/VaWqvyAVXBvX/XIKG5tb2zvF3dLe/sHhUfn4pKWTTDFsskQkqhNQjYJLbBpuBHZShTQOBLaD0e283h6j0jyRD2aSoh/TgeQRZ9TYqDVGZhLVL1fcqrsQWTdebiqQq9Evf/fChGUxSsME1brruanxp1QZzgTOSr1MY0rZiA6wa62kMWp/urh2Ri5sEpIoUfZJQxbp74kpjbWexIHtjKkZ6tXaPPy3pu0pQwxX1pvo2p9ymWYGJVtujzJBTELmPEjIlWUgJtZQprj9AGFDqigzllrJkvFWOaybVq3quVXvvlap3+SMinAG53AJHlxBHe6gAU1g8AjP8AKvzpPz5rw7H8vWgpPPnMIfOZ8/6taYIA==</latexit>

relevant low energy EFT operators

SMEFT 0vbb nv mass
Lepton number violation
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SMEFT Operators

Dim-5 
Weinberg

Dim-6 
Buchmuller&Wyler

[ citation from inspire-hep ] 
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Jiang-Hao Yu  14

Hilbert Series Counting

[ Henning, Lu, Melia, Murayama, 2017] 
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Higher Dim Operators!?

Given numbers of independent operators

does not mean we know explicit form of operators!

2

Repeated fieldsDerivatives

30

Which 2 should be picked up?

QQQL
<latexit sha1_base64="0d+NK5WAtjm3e8/KEf7CebHWVH4=">AAACAHicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxoWLBuwD2lAmk0kzdDIJMxOhhG78ALf6Ce7ErX/iF/gbTtostPXAhcM593LvPX7KmdK2/WVV1tY3Nreq27Wd3b39g/rhUVclmSS0QxKeyL6PFeVM0I5mmtN+KimOfU57/uS28HuPVCqWiAc9TakX47FgISNYF5LruvejesNu2nOgVeKUpAEl2qP69zBISBZToQnHSg0cO9VejqVmhNNZbZgpmmIywWM6MFTgmCovn986Q2dGCVCYSFNCo7n6eyLHsVLT2DedMdaRWvYK8V9PmVMiGiyt1+G1lzORZpoKstgeZhzpBBVpoIBJSjSfGoKJZOYBRCIsMdEms5pJxlnOYZV0L5qO3XTcy0brpsyoCidwCufgwBW04A7a0AECETzDC7xaT9ab9W59LForVjlzDH9gff4AfaiWug==</latexit><latexit sha1_base64="0d+NK5WAtjm3e8/KEf7CebHWVH4=">AAACAHicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxoWLBuwD2lAmk0kzdDIJMxOhhG78ALf6Ce7ErX/iF/gbTtostPXAhcM593LvPX7KmdK2/WVV1tY3Nreq27Wd3b39g/rhUVclmSS0QxKeyL6PFeVM0I5mmtN+KimOfU57/uS28HuPVCqWiAc9TakX47FgISNYF5LruvejesNu2nOgVeKUpAEl2qP69zBISBZToQnHSg0cO9VejqVmhNNZbZgpmmIywWM6MFTgmCovn986Q2dGCVCYSFNCo7n6eyLHsVLT2DedMdaRWvYK8V9PmVMiGiyt1+G1lzORZpoKstgeZhzpBBVpoIBJSjSfGoKJZOYBRCIsMdEms5pJxlnOYZV0L5qO3XTcy0brpsyoCidwCufgwBW04A7a0AECETzDC7xaT9ab9W59LForVjlzDH9gff4AfaiWug==</latexit><latexit sha1_base64="0d+NK5WAtjm3e8/KEf7CebHWVH4=">AAACAHicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxoWLBuwD2lAmk0kzdDIJMxOhhG78ALf6Ce7ErX/iF/gbTtostPXAhcM593LvPX7KmdK2/WVV1tY3Nreq27Wd3b39g/rhUVclmSS0QxKeyL6PFeVM0I5mmtN+KimOfU57/uS28HuPVCqWiAc9TakX47FgISNYF5LruvejesNu2nOgVeKUpAEl2qP69zBISBZToQnHSg0cO9VejqVmhNNZbZgpmmIywWM6MFTgmCovn986Q2dGCVCYSFNCo7n6eyLHsVLT2DedMdaRWvYK8V9PmVMiGiyt1+G1lzORZpoKstgeZhzpBBVpoIBJSjSfGoKJZOYBRCIsMdEms5pJxlnOYZV0L5qO3XTcy0brpsyoCidwCufgwBW04A7a0AECETzDC7xaT9ab9W59LForVjlzDH9gff4AfaiWug==</latexit><latexit sha1_base64="0d+NK5WAtjm3e8/KEf7CebHWVH4=">AAACAHicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxoWLBuwD2lAmk0kzdDIJMxOhhG78ALf6Ce7ErX/iF/gbTtostPXAhcM593LvPX7KmdK2/WVV1tY3Nreq27Wd3b39g/rhUVclmSS0QxKeyL6PFeVM0I5mmtN+KimOfU57/uS28HuPVCqWiAc9TakX47FgISNYF5LruvejesNu2nOgVeKUpAEl2qP69zBISBZToQnHSg0cO9VejqVmhNNZbZgpmmIywWM6MFTgmCovn986Q2dGCVCYSFNCo7n6eyLHsVLT2DedMdaRWvYK8V9PmVMiGiyt1+G1lzORZpoKstgeZhzpBBVpoIBJSjSfGoKJZOYBRCIsMdEms5pJxlnOYZV0L5qO3XTcy0brpsyoCidwCufgwBW04A7a0AECETzDC7xaT9ab9W59LForVjlzDH9gff4AfaiWug==</latexit>

57

What flavor relations should
be imposed?

324
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算符在总动量的⼩群变换下为：U(N)表⽰（⽆需动量积分）

算符的基元为Lorentz群的不可约表⽰：取最⾼权（⽆需运动⽅程）

=<latexit sha1_base64="L6ZOedTtgBsyFecZwuCI8eLsqVE=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjFPOAZAmzs73JkNnZZWZWCCHgB3jVT/AmXv0Vv8DfcJLsQRMLGoqqbrq7glRwbVz3yymsrK6tbxQ3S1vbO7t75f2Dpk4yxbDBEpGodkA1Ci6xYbgR2E4V0jgQ2AqGN1O/9YhK80Q+mFGKfkz7kkecUWOl+yvSK1fcqjsDWSZeTiqQo94rf3fDhGUxSsME1brjuanxx1QZzgROSt1MY0rZkPaxY6mkMWp/PLt0Qk6sEpIoUbakITP198SYxlqP4sB2xtQM9KI3Ff/1tD1lgOHCehNd+mMu08ygZPPtUSaIScg0CxJyhcyIkSWUKW4fIGxAFWXGJlayyXiLOSyT5lnVc6ve3Xmldp1nVIQjOIZT8OACanALdWgAgwie4QVenSfnzXl3PuatBSefOYQ/cD5/AMjXlcQ=</latexit><latexit sha1_base64="L6ZOedTtgBsyFecZwuCI8eLsqVE=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjFPOAZAmzs73JkNnZZWZWCCHgB3jVT/AmXv0Vv8DfcJLsQRMLGoqqbrq7glRwbVz3yymsrK6tbxQ3S1vbO7t75f2Dpk4yxbDBEpGodkA1Ci6xYbgR2E4V0jgQ2AqGN1O/9YhK80Q+mFGKfkz7kkecUWOl+yvSK1fcqjsDWSZeTiqQo94rf3fDhGUxSsME1brjuanxx1QZzgROSt1MY0rZkPaxY6mkMWp/PLt0Qk6sEpIoUbakITP198SYxlqP4sB2xtQM9KI3Ff/1tD1lgOHCehNd+mMu08ygZPPtUSaIScg0CxJyhcyIkSWUKW4fIGxAFWXGJlayyXiLOSyT5lnVc6ve3Xmldp1nVIQjOIZT8OACanALdWgAgwie4QVenSfnzXl3PuatBSefOYQ/cD5/AMjXlcQ=</latexit><latexit sha1_base64="L6ZOedTtgBsyFecZwuCI8eLsqVE=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjFPOAZAmzs73JkNnZZWZWCCHgB3jVT/AmXv0Vv8DfcJLsQRMLGoqqbrq7glRwbVz3yymsrK6tbxQ3S1vbO7t75f2Dpk4yxbDBEpGodkA1Ci6xYbgR2E4V0jgQ2AqGN1O/9YhK80Q+mFGKfkz7kkecUWOl+yvSK1fcqjsDWSZeTiqQo94rf3fDhGUxSsME1brjuanxx1QZzgROSt1MY0rZkPaxY6mkMWp/PLt0Qk6sEpIoUbakITP198SYxlqP4sB2xtQM9KI3Ff/1tD1lgOHCehNd+mMu08ygZPPtUSaIScg0CxJyhcyIkSWUKW4fIGxAFWXGJlayyXiLOSyT5lnVc6ve3Xmldp1nVIQjOIZT8OACanALdWgAgwie4QVenSfnzXl3PuatBSefOYQ/cD5/AMjXlcQ=</latexit><latexit sha1_base64="L6ZOedTtgBsyFecZwuCI8eLsqVE=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjFPOAZAmzs73JkNnZZWZWCCHgB3jVT/AmXv0Vv8DfcJLsQRMLGoqqbrq7glRwbVz3yymsrK6tbxQ3S1vbO7t75f2Dpk4yxbDBEpGodkA1Ci6xYbgR2E4V0jgQ2AqGN1O/9YhK80Q+mFGKfkz7kkecUWOl+yvSK1fcqjsDWSZeTiqQo94rf3fDhGUxSsME1brjuanxx1QZzgROSt1MY0rZkPaxY6mkMWp/PLt0Qk6sEpIoUbakITP198SYxlqP4sB2xtQM9KI3Ff/1tD1lgOHCehNd+mMu08ygZPPtUSaIScg0CxJyhcyIkSWUKW4fIGxAFWXGJlayyXiLOSyT5lnVc6ve3Xmldp1nVIQjOIZT8OACanALdWgAgwie4QVenSfnzXl3PuatBSefOYQ/cD5/AMjXlcQ=</latexit>

SSYT
!16

Operator as Young Tensor



highest weight representation

30

7

2

Li, Ren, Shu, Xiao, JHYu, Zheng, arXiv: 2005.00008
Li, Ren, Xiao, JHYu, Zheng, arXiv: 2007.07899

!17

Operator Construction
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Dimension-5 Dimension-6 Dimension-7

[Weinberg, 1979] 

[Lehman, 2014] [Buchmuller, Wyler, 1986] [Grzadkowski, Iskrzynski, Misiak, Rosiek, 2010] 

Dimension-8 Dimension-9
[ Li, Ren, Shu, Xiao, Yu, Zheng, 2020] [ Li, Ren, Xiao, Yu, Zheng, 2020] 

2
84 30

993 560

[Liao, Ma, 2020] [Murphy, 2020] 

[Liao, Ma, 2018] 
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0vbb Related Operators
SMEFT broken phase:
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0vbb Related Operators
Relate to SMEFT unbroken operators:

Dim-9

Dim-7, 9 Dim-7, 9Dim-5

Dim-7, 9 Dim-9
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Nv Mass Related Operators
Higgs taking VEV:

LLHH
<latexit sha1_base64="YEUlZPQi6yX8uyCRaEfmVxW+Vgk=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeglxxyiGBiIFnC7GwnO2T2wcysEJZc/ACv+gnexKt/4hf4G84me9DEgoaiqpvuLi8RXGnb/rJKa+sbm1vl7crO7t7+QfXwqKviVDLssFjEsudRhYJH2NFcC+wlEmnoCXzwJre5//CIUvE4utfTBN2QjiM+4ozqXGq1ms1htWbX7TnIKnEKUoMC7WH1e+DHLA0x0kxQpfqOnWg3o1JzJnBWGaQKE8omdIx9QyMaonKz+a0zcmYUn4xiaSrSZK7+nshoqNQ09ExnSHWglr1c/NdT5pQA/aX1enTtZjxKUo0RW2wfpYLomORpEJ9LZFpMDaFMcvMAYQGVlGmTWcUk4yznsEq6F3XHrjt3l7XGTZFRGU7gFM7BgStoQBPa0AEGATzDC7xaT9ab9W59LFpLVjFzDH9gff4AWMeWow==</latexit><latexit sha1_base64="YEUlZPQi6yX8uyCRaEfmVxW+Vgk=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeglxxyiGBiIFnC7GwnO2T2wcysEJZc/ACv+gnexKt/4hf4G84me9DEgoaiqpvuLi8RXGnb/rJKa+sbm1vl7crO7t7+QfXwqKviVDLssFjEsudRhYJH2NFcC+wlEmnoCXzwJre5//CIUvE4utfTBN2QjiM+4ozqXGq1ms1htWbX7TnIKnEKUoMC7WH1e+DHLA0x0kxQpfqOnWg3o1JzJnBWGaQKE8omdIx9QyMaonKz+a0zcmYUn4xiaSrSZK7+nshoqNQ09ExnSHWglr1c/NdT5pQA/aX1enTtZjxKUo0RW2wfpYLomORpEJ9LZFpMDaFMcvMAYQGVlGmTWcUk4yznsEq6F3XHrjt3l7XGTZFRGU7gFM7BgStoQBPa0AEGATzDC7xaT9ab9W59LFpLVjFzDH9gff4AWMeWow==</latexit><latexit sha1_base64="YEUlZPQi6yX8uyCRaEfmVxW+Vgk=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeglxxyiGBiIFnC7GwnO2T2wcysEJZc/ACv+gnexKt/4hf4G84me9DEgoaiqpvuLi8RXGnb/rJKa+sbm1vl7crO7t7+QfXwqKviVDLssFjEsudRhYJH2NFcC+wlEmnoCXzwJre5//CIUvE4utfTBN2QjiM+4ozqXGq1ms1htWbX7TnIKnEKUoMC7WH1e+DHLA0x0kxQpfqOnWg3o1JzJnBWGaQKE8omdIx9QyMaonKz+a0zcmYUn4xiaSrSZK7+nshoqNQ09ExnSHWglr1c/NdT5pQA/aX1enTtZjxKUo0RW2wfpYLomORpEJ9LZFpMDaFMcvMAYQGVlGmTWcUk4yznsEq6F3XHrjt3l7XGTZFRGU7gFM7BgStoQBPa0AEGATzDC7xaT9ab9W59LFpLVjFzDH9gff4AWMeWow==</latexit><latexit sha1_base64="YEUlZPQi6yX8uyCRaEfmVxW+Vgk=">AAACAHicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeglxxyiGBiIFnC7GwnO2T2wcysEJZc/ACv+gnexKt/4hf4G84me9DEgoaiqpvuLi8RXGnb/rJKa+sbm1vl7crO7t7+QfXwqKviVDLssFjEsudRhYJH2NFcC+wlEmnoCXzwJre5//CIUvE4utfTBN2QjiM+4ozqXGq1ms1htWbX7TnIKnEKUoMC7WH1e+DHLA0x0kxQpfqOnWg3o1JzJnBWGaQKE8omdIx9QyMaonKz+a0zcmYUn4xiaSrSZK7+nshoqNQ09ExnSHWglr1c/NdT5pQA/aX1enTtZjxKUo0RW2wfpYLomORpEJ9LZFpMDaFMcvMAYQGVlGmTWcUk4yznsEq6F3XHrjt3l7XGTZFRGU7gFM7BgStoQBPa0AEGATzDC7xaT9ab9W59LFpLVjFzDH9gff4AWMeWow==</latexit>

LLHHHH
<latexit sha1_base64="YB9UO6WHf6VO+slmR7/xxoxuxxQ=">AAACAnicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl000UXFewD2lAmk5t27GQSZiZCCd35AW71E9yJW3/EL/A3nLZZaOuBC4dz7uXee/yEM6Ud58sqrK1vbG4Vt0s7u3v7B+XDo7aKU0mxRWMey65PFHImsKWZ5thNJJLI59jxx7czv/OIUrFY3OtJgl5EhoKFjBJtpHajUTcYlCtO1ZnDXiVuTiqQozkof/eDmKYRCk05UarnOon2MiI1oxynpX6qMCF0TIbYM1SQCJWXza+d2mdGCewwlqaEtufq74mMREpNIt90RkSP1LI3E//1lDllhMHSeh1eexkTSapR0MX2MOW2ju1ZHnbAJFLNJ4YQKpl5wKYjIgnVJrWSScZdzmGVtC+qrlN17y4rtZs8oyKcwCmcgwtXUIM6NKEFFB7gGV7g1Xqy3qx362PRWrDymWP4A+vzB4t+l0c=</latexit><latexit sha1_base64="YB9UO6WHf6VO+slmR7/xxoxuxxQ=">AAACAnicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl000UXFewD2lAmk5t27GQSZiZCCd35AW71E9yJW3/EL/A3nLZZaOuBC4dz7uXee/yEM6Ud58sqrK1vbG4Vt0s7u3v7B+XDo7aKU0mxRWMey65PFHImsKWZ5thNJJLI59jxx7czv/OIUrFY3OtJgl5EhoKFjBJtpHajUTcYlCtO1ZnDXiVuTiqQozkof/eDmKYRCk05UarnOon2MiI1oxynpX6qMCF0TIbYM1SQCJWXza+d2mdGCewwlqaEtufq74mMREpNIt90RkSP1LI3E//1lDllhMHSeh1eexkTSapR0MX2MOW2ju1ZHnbAJFLNJ4YQKpl5wKYjIgnVJrWSScZdzmGVtC+qrlN17y4rtZs8oyKcwCmcgwtXUIM6NKEFFB7gGV7g1Xqy3qx362PRWrDymWP4A+vzB4t+l0c=</latexit><latexit sha1_base64="YB9UO6WHf6VO+slmR7/xxoxuxxQ=">AAACAnicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl000UXFewD2lAmk5t27GQSZiZCCd35AW71E9yJW3/EL/A3nLZZaOuBC4dz7uXee/yEM6Ud58sqrK1vbG4Vt0s7u3v7B+XDo7aKU0mxRWMey65PFHImsKWZ5thNJJLI59jxx7czv/OIUrFY3OtJgl5EhoKFjBJtpHajUTcYlCtO1ZnDXiVuTiqQozkof/eDmKYRCk05UarnOon2MiI1oxynpX6qMCF0TIbYM1SQCJWXza+d2mdGCewwlqaEtufq74mMREpNIt90RkSP1LI3E//1lDllhMHSeh1eexkTSapR0MX2MOW2ju1ZHnbAJFLNJ4YQKpl5wKYjIgnVJrWSScZdzmGVtC+qrlN17y4rtZs8oyKcwCmcgwtXUIM6NKEFFB7gGV7g1Xqy3qx362PRWrDymWP4A+vzB4t+l0c=</latexit><latexit sha1_base64="YB9UO6WHf6VO+slmR7/xxoxuxxQ=">AAACAnicbVDLSsNAFL2pr1pfVZdugkVwVRIRdFl000UXFewD2lAmk5t27GQSZiZCCd35AW71E9yJW3/EL/A3nLZZaOuBC4dz7uXee/yEM6Ud58sqrK1vbG4Vt0s7u3v7B+XDo7aKU0mxRWMey65PFHImsKWZ5thNJJLI59jxx7czv/OIUrFY3OtJgl5EhoKFjBJtpHajUTcYlCtO1ZnDXiVuTiqQozkof/eDmKYRCk05UarnOon2MiI1oxynpX6qMCF0TIbYM1SQCJWXza+d2mdGCewwlqaEtufq74mMREpNIt90RkSP1LI3E//1lDllhMHSeh1eexkTSapR0MX2MOW2ju1ZHnbAJFLNJ4YQKpl5wKYjIgnVJrWSScZdzmGVtC+qrlN17y4rtZs8oyKcwCmcgwtXUIM6NKEFFB7gGV7g1Xqy3qx362PRWrDymWP4A+vzB4t+l0c=</latexit>

Could from other lepton number violation operators: anomalous RG

...
<latexit sha1_base64="s1piQXgYFYnImE5Qtcn/J8OuEJk=">AAAB/3icbVBNS8NAEJ3Ur1q/qh69LBbBU0hE0GPRi8eKthbaUDabSbt0swm7G6GUHvwBXvUneBOv/hR/gX/DbZuDtj4YeLw3w8y8MBNcG8/7ckorq2vrG+XNytb2zu5edf+gpdNcMWyyVKSqHVKNgktsGm4EtjOFNAkFPoTD66n/8IhK81Tem1GGQUL7ksecUWOlO9d1e9Wa53ozkGXiF6QGBRq96nc3SlmeoDRMUK07vpeZYEyV4UzgpNLNNWaUDWkfO5ZKmqAOxrNTJ+TEKhGJU2VLGjJTf0+MaaL1KAltZ0LNQC96U/FfT9tTBhgtrDfxZTDmMssNSjbfHueCmJRMwyARV8iMGFlCmeL2AcIGVFFmbGQVm4y/mMMyaZ25vuf6t+e1+lWRURmO4BhOwYcLqMMNNKAJDPrwDC/w6jw5b8678zFvLTnFzCH8gfP5AzYTlfs=</latexit><latexit sha1_base64="s1piQXgYFYnImE5Qtcn/J8OuEJk=">AAAB/3icbVBNS8NAEJ3Ur1q/qh69LBbBU0hE0GPRi8eKthbaUDabSbt0swm7G6GUHvwBXvUneBOv/hR/gX/DbZuDtj4YeLw3w8y8MBNcG8/7ckorq2vrG+XNytb2zu5edf+gpdNcMWyyVKSqHVKNgktsGm4EtjOFNAkFPoTD66n/8IhK81Tem1GGQUL7ksecUWOlO9d1e9Wa53ozkGXiF6QGBRq96nc3SlmeoDRMUK07vpeZYEyV4UzgpNLNNWaUDWkfO5ZKmqAOxrNTJ+TEKhGJU2VLGjJTf0+MaaL1KAltZ0LNQC96U/FfT9tTBhgtrDfxZTDmMssNSjbfHueCmJRMwyARV8iMGFlCmeL2AcIGVFFmbGQVm4y/mMMyaZ25vuf6t+e1+lWRURmO4BhOwYcLqMMNNKAJDPrwDC/w6jw5b8678zFvLTnFzCH8gfP5AzYTlfs=</latexit><latexit sha1_base64="s1piQXgYFYnImE5Qtcn/J8OuEJk=">AAAB/3icbVBNS8NAEJ3Ur1q/qh69LBbBU0hE0GPRi8eKthbaUDabSbt0swm7G6GUHvwBXvUneBOv/hR/gX/DbZuDtj4YeLw3w8y8MBNcG8/7ckorq2vrG+XNytb2zu5edf+gpdNcMWyyVKSqHVKNgktsGm4EtjOFNAkFPoTD66n/8IhK81Tem1GGQUL7ksecUWOlO9d1e9Wa53ozkGXiF6QGBRq96nc3SlmeoDRMUK07vpeZYEyV4UzgpNLNNWaUDWkfO5ZKmqAOxrNTJ+TEKhGJU2VLGjJTf0+MaaL1KAltZ0LNQC96U/FfT9tTBhgtrDfxZTDmMssNSjbfHueCmJRMwyARV8iMGFlCmeL2AcIGVFFmbGQVm4y/mMMyaZ25vuf6t+e1+lWRURmO4BhOwYcLqMMNNKAJDPrwDC/w6jw5b8678zFvLTnFzCH8gfP5AzYTlfs=</latexit><latexit sha1_base64="s1piQXgYFYnImE5Qtcn/J8OuEJk=">AAAB/3icbVBNS8NAEJ3Ur1q/qh69LBbBU0hE0GPRi8eKthbaUDabSbt0swm7G6GUHvwBXvUneBOv/hR/gX/DbZuDtj4YeLw3w8y8MBNcG8/7ckorq2vrG+XNytb2zu5edf+gpdNcMWyyVKSqHVKNgktsGm4EtjOFNAkFPoTD66n/8IhK81Tem1GGQUL7ksecUWOlO9d1e9Wa53ozkGXiF6QGBRq96nc3SlmeoDRMUK07vpeZYEyV4UzgpNLNNWaUDWkfO5ZKmqAOxrNTJ+TEKhGJU2VLGjJTf0+MaaL1KAltZ0LNQC96U/FfT9tTBhgtrDfxZTDmMssNSjbfHueCmJRMwyARV8iMGFlCmeL2AcIGVFFmbGQVm4y/mMMyaZ25vuf6t+e1+lWRURmO4BhOwYcLqMMNNKAJDPrwDC/w6jw5b8678zFvLTnFzCH8gfP5AzYTlfs=</latexit>

...
<latexit sha1_base64="s1piQXgYFYnImE5Qtcn/J8OuEJk=">AAAB/3icbVBNS8NAEJ3Ur1q/qh69LBbBU0hE0GPRi8eKthbaUDabSbt0swm7G6GUHvwBXvUneBOv/hR/gX/DbZuDtj4YeLw3w8y8MBNcG8/7ckorq2vrG+XNytb2zu5edf+gpdNcMWyyVKSqHVKNgktsGm4EtjOFNAkFPoTD66n/8IhK81Tem1GGQUL7ksecUWOlO9d1e9Wa53ozkGXiF6QGBRq96nc3SlmeoDRMUK07vpeZYEyV4UzgpNLNNWaUDWkfO5ZKmqAOxrNTJ+TEKhGJU2VLGjJTf0+MaaL1KAltZ0LNQC96U/FfT9tTBhgtrDfxZTDmMssNSjbfHueCmJRMwyARV8iMGFlCmeL2AcIGVFFmbGQVm4y/mMMyaZ25vuf6t+e1+lWRURmO4BhOwYcLqMMNNKAJDPrwDC/w6jw5b8678zFvLTnFzCH8gfP5AzYTlfs=</latexit><latexit sha1_base64="s1piQXgYFYnImE5Qtcn/J8OuEJk=">AAAB/3icbVBNS8NAEJ3Ur1q/qh69LBbBU0hE0GPRi8eKthbaUDabSbt0swm7G6GUHvwBXvUneBOv/hR/gX/DbZuDtj4YeLw3w8y8MBNcG8/7ckorq2vrG+XNytb2zu5edf+gpdNcMWyyVKSqHVKNgktsGm4EtjOFNAkFPoTD66n/8IhK81Tem1GGQUL7ksecUWOlO9d1e9Wa53ozkGXiF6QGBRq96nc3SlmeoDRMUK07vpeZYEyV4UzgpNLNNWaUDWkfO5ZKmqAOxrNTJ+TEKhGJU2VLGjJTf0+MaaL1KAltZ0LNQC96U/FfT9tTBhgtrDfxZTDmMssNSjbfHueCmJRMwyARV8iMGFlCmeL2AcIGVFFmbGQVm4y/mMMyaZ25vuf6t+e1+lWRURmO4BhOwYcLqMMNNKAJDPrwDC/w6jw5b8678zFvLTnFzCH8gfP5AzYTlfs=</latexit><latexit sha1_base64="s1piQXgYFYnImE5Qtcn/J8OuEJk=">AAAB/3icbVBNS8NAEJ3Ur1q/qh69LBbBU0hE0GPRi8eKthbaUDabSbt0swm7G6GUHvwBXvUneBOv/hR/gX/DbZuDtj4YeLw3w8y8MBNcG8/7ckorq2vrG+XNytb2zu5edf+gpdNcMWyyVKSqHVKNgktsGm4EtjOFNAkFPoTD66n/8IhK81Tem1GGQUL7ksecUWOlO9d1e9Wa53ozkGXiF6QGBRq96nc3SlmeoDRMUK07vpeZYEyV4UzgpNLNNWaUDWkfO5ZKmqAOxrNTJ+TEKhGJU2VLGjJTf0+MaaL1KAltZ0LNQC96U/FfT9tTBhgtrDfxZTDmMssNSjbfHueCmJRMwyARV8iMGFlCmeL2AcIGVFFmbGQVm4y/mMMyaZ25vuf6t+e1+lWRURmO4BhOwYcLqMMNNKAJDPrwDC/w6jw5b8678zFvLTnFzCH8gfP5AzYTlfs=</latexit><latexit sha1_base64="s1piQXgYFYnImE5Qtcn/J8OuEJk=">AAAB/3icbVBNS8NAEJ3Ur1q/qh69LBbBU0hE0GPRi8eKthbaUDabSbt0swm7G6GUHvwBXvUneBOv/hR/gX/DbZuDtj4YeLw3w8y8MBNcG8/7ckorq2vrG+XNytb2zu5edf+gpdNcMWyyVKSqHVKNgktsGm4EtjOFNAkFPoTD66n/8IhK81Tem1GGQUL7ksecUWOlO9d1e9Wa53ozkGXiF6QGBRq96nc3SlmeoDRMUK07vpeZYEyV4UzgpNLNNWaUDWkfO5ZKmqAOxrNTJ+TEKhGJU2VLGjJTf0+MaaL1KAltZ0LNQC96U/FfT9tTBhgtrDfxZTDmMssNSjbfHueCmJRMwyARV8iMGFlCmeL2AcIGVFFmbGQVm4y/mMMyaZ25vuf6t+e1+lWRURmO4BhOwYcLqMMNNKAJDPrwDC/w6jw5b8678zFvLTnFzCH8gfP5AzYTlfs=</latexit>



Jiang-Hao Yu  22

Neutrino Masses and 0vbb
Schechter-Valle Theorem: whatever processes cause 0vbb, its observation 

would imply existence of Majorana mass term

[ Schechter-Valle, 1982] 
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Strong Correlation

Standard mechanism: origin of 0vbb = origin of neutrino masses

0vbb has direct connection to neutrino physics
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Strong Correlation???

Lepton number violation operator: origin of 0vbb = small part of nv mass

Very tiny neutrino mass

0vbb does not need to connect to current neutrino exp.
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Neutrino Masses and 0vbb
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Which One Dominate 0vbb?

The higher dim operator, the lower cutoff scale

Could be comparable!
Not necessarily related to neutrino physics
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What is in the UV?

TeV scale and above

SMEFT

What’s in the UV?
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UV Realization of Nv Masses

Integrate out heavy particles Top-down approach

[ Shun Zhou, 2016] 
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More UV realization?

Bottom-up Approach
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J-Basis Operator: Partial Wave

Partial wave expansion on operator

LH ! LH channel
<latexit sha1_base64="iXvx2CTznwqq69KOhAI2qmGPJmQ=">AAACEXicbZDLTsJAFIaneEO8oSzdTAQTV6Rlo0uiGxYsMJFLAg2ZTk9hwnTazExNmoan8AHc6iO4M259Ap/A13AKLBT8k0n+/OecnDOfF3OmtG1/WYWt7Z3dveJ+6eDw6PikfHrWU1EiKXRpxCM58IgCzgR0NdMcBrEEEnoc+t7sLq/3H0EqFokHncbghmQiWMAo0SYalyu1dguPdITbrRqmUyIE8HG5atfthfCmcVamilbqjMvfIz+iSQhCU06UGjp2rN2MSM0oh3lplCiICZ2RCQyNFSQE5WaL4+f40iQ+DiJpntB4kf6eyEioVBp6pjMkeqrWa3n4b02ZU6bgr63XwY2bMREnGgRdbg8Sjg2BHA/2mQSqeWoMoZKZD+RUJKHaQCwZMs46h03Ta9Qdu+7cN6rN2xWjIjpHF+gKOegaNVELdVAXUZSiZ/SCXq0n6816tz6WrQVrNVNBf2R9/gDDlZwo</latexit><latexit sha1_base64="iXvx2CTznwqq69KOhAI2qmGPJmQ=">AAACEXicbZDLTsJAFIaneEO8oSzdTAQTV6Rlo0uiGxYsMJFLAg2ZTk9hwnTazExNmoan8AHc6iO4M259Ap/A13AKLBT8k0n+/OecnDOfF3OmtG1/WYWt7Z3dveJ+6eDw6PikfHrWU1EiKXRpxCM58IgCzgR0NdMcBrEEEnoc+t7sLq/3H0EqFokHncbghmQiWMAo0SYalyu1dguPdITbrRqmUyIE8HG5atfthfCmcVamilbqjMvfIz+iSQhCU06UGjp2rN2MSM0oh3lplCiICZ2RCQyNFSQE5WaL4+f40iQ+DiJpntB4kf6eyEioVBp6pjMkeqrWa3n4b02ZU6bgr63XwY2bMREnGgRdbg8Sjg2BHA/2mQSqeWoMoZKZD+RUJKHaQCwZMs46h03Ta9Qdu+7cN6rN2xWjIjpHF+gKOegaNVELdVAXUZSiZ/SCXq0n6816tz6WrQVrNVNBf2R9/gDDlZwo</latexit><latexit sha1_base64="iXvx2CTznwqq69KOhAI2qmGPJmQ=">AAACEXicbZDLTsJAFIaneEO8oSzdTAQTV6Rlo0uiGxYsMJFLAg2ZTk9hwnTazExNmoan8AHc6iO4M259Ap/A13AKLBT8k0n+/OecnDOfF3OmtG1/WYWt7Z3dveJ+6eDw6PikfHrWU1EiKXRpxCM58IgCzgR0NdMcBrEEEnoc+t7sLq/3H0EqFokHncbghmQiWMAo0SYalyu1dguPdITbrRqmUyIE8HG5atfthfCmcVamilbqjMvfIz+iSQhCU06UGjp2rN2MSM0oh3lplCiICZ2RCQyNFSQE5WaL4+f40iQ+DiJpntB4kf6eyEioVBp6pjMkeqrWa3n4b02ZU6bgr63XwY2bMREnGgRdbg8Sjg2BHA/2mQSqeWoMoZKZD+RUJKHaQCwZMs46h03Ta9Qdu+7cN6rN2xWjIjpHF+gKOegaNVELdVAXUZSiZ/SCXq0n6816tz6WrQVrNVNBf2R9/gDDlZwo</latexit><latexit sha1_base64="iXvx2CTznwqq69KOhAI2qmGPJmQ=">AAACEXicbZDLTsJAFIaneEO8oSzdTAQTV6Rlo0uiGxYsMJFLAg2ZTk9hwnTazExNmoan8AHc6iO4M259Ap/A13AKLBT8k0n+/OecnDOfF3OmtG1/WYWt7Z3dveJ+6eDw6PikfHrWU1EiKXRpxCM58IgCzgR0NdMcBrEEEnoc+t7sLq/3H0EqFokHncbghmQiWMAo0SYalyu1dguPdITbrRqmUyIE8HG5atfthfCmcVamilbqjMvfIz+iSQhCU06UGjp2rN2MSM0oh3lplCiICZ2RCQyNFSQE5WaL4+f40iQ+DiJpntB4kf6eyEioVBp6pjMkeqrWa3n4b02ZU6bgr63XwY2bMREnGgRdbg8Sjg2BHA/2mQSqeWoMoZKZD+RUJKHaQCwZMs46h03Ta9Qdu+7cN6rN2xWjIjpHF+gKOegaNVELdVAXUZSiZ/SCXq0n6816tz6WrQVrNVNBf2R9/gDDlZwo</latexit>LL ! HH channel

<latexit sha1_base64="l8gp8p71BjBQQD4RtGm/PiwYk8U=">AAACEXicbZDLTsJAFIaneEO8oSzdTAQTV6Rlo0uiGxYsMJFLAg2ZTk9hwnTazExNmoan8AHc6iO4M259Ap/A13AKLBT8k0n+/OecnDOfF3OmtG1/WYWt7Z3dveJ+6eDw6PikfHrWU1EiKXRpxCM58IgCzgR0NdMcBrEEEnoc+t7sLq/3H0EqFokHncbghmQiWMAo0SYalyu1dhuPdIRbrRqmUyIE8HG5atfthfCmcVamilbqjMvfIz+iSQhCU06UGjp2rN2MSM0oh3lplCiICZ2RCQyNFSQE5WaL4+f40iQ+DiJpntB4kf6eyEioVBp6pjMkeqrWa3n4b02ZU6bgr63XwY2bMREnGgRdbg8Sjg2BHA/2mQSqeWoMoZKZD+RUJKHaQCwZMs46h03Ta9Qdu+7cN6rN2xWjIjpHF+gKOegaNVELdVAXUZSiZ/SCXq0n6816tz6WrQVrNVNBf2R9/gDDrZwo</latexit><latexit sha1_base64="l8gp8p71BjBQQD4RtGm/PiwYk8U=">AAACEXicbZDLTsJAFIaneEO8oSzdTAQTV6Rlo0uiGxYsMJFLAg2ZTk9hwnTazExNmoan8AHc6iO4M259Ap/A13AKLBT8k0n+/OecnDOfF3OmtG1/WYWt7Z3dveJ+6eDw6PikfHrWU1EiKXRpxCM58IgCzgR0NdMcBrEEEnoc+t7sLq/3H0EqFokHncbghmQiWMAo0SYalyu1dhuPdIRbrRqmUyIE8HG5atfthfCmcVamilbqjMvfIz+iSQhCU06UGjp2rN2MSM0oh3lplCiICZ2RCQyNFSQE5WaL4+f40iQ+DiJpntB4kf6eyEioVBp6pjMkeqrWa3n4b02ZU6bgr63XwY2bMREnGgRdbg8Sjg2BHA/2mQSqeWoMoZKZD+RUJKHaQCwZMs46h03Ta9Qdu+7cN6rN2xWjIjpHF+gKOegaNVELdVAXUZSiZ/SCXq0n6816tz6WrQVrNVNBf2R9/gDDrZwo</latexit><latexit sha1_base64="l8gp8p71BjBQQD4RtGm/PiwYk8U=">AAACEXicbZDLTsJAFIaneEO8oSzdTAQTV6Rlo0uiGxYsMJFLAg2ZTk9hwnTazExNmoan8AHc6iO4M259Ap/A13AKLBT8k0n+/OecnDOfF3OmtG1/WYWt7Z3dveJ+6eDw6PikfHrWU1EiKXRpxCM58IgCzgR0NdMcBrEEEnoc+t7sLq/3H0EqFokHncbghmQiWMAo0SYalyu1dhuPdIRbrRqmUyIE8HG5atfthfCmcVamilbqjMvfIz+iSQhCU06UGjp2rN2MSM0oh3lplCiICZ2RCQyNFSQE5WaL4+f40iQ+DiJpntB4kf6eyEioVBp6pjMkeqrWa3n4b02ZU6bgr63XwY2bMREnGgRdbg8Sjg2BHA/2mQSqeWoMoZKZD+RUJKHaQCwZMs46h03Ta9Qdu+7cN6rN2xWjIjpHF+gKOegaNVELdVAXUZSiZ/SCXq0n6816tz6WrQVrNVNBf2R9/gDDrZwo</latexit><latexit sha1_base64="l8gp8p71BjBQQD4RtGm/PiwYk8U=">AAACEXicbZDLTsJAFIaneEO8oSzdTAQTV6Rlo0uiGxYsMJFLAg2ZTk9hwnTazExNmoan8AHc6iO4M259Ap/A13AKLBT8k0n+/OecnDOfF3OmtG1/WYWt7Z3dveJ+6eDw6PikfHrWU1EiKXRpxCM58IgCzgR0NdMcBrEEEnoc+t7sLq/3H0EqFokHncbghmQiWMAo0SYalyu1dhuPdIRbrRqmUyIE8HG5atfthfCmcVamilbqjMvfIz+iSQhCU06UGjp2rN2MSM0oh3lplCiICZ2RCQyNFSQE5WaL4+f40iQ+DiJpntB4kf6eyEioVBp6pjMkeqrWa3n4b02ZU6bgr63XwY2bMREnGgRdbg8Sjg2BHA/2mQSqeWoMoZKZD+RUJKHaQCwZMs46h03Ta9Qdu+7cN6rN2xWjIjpHF+gKOegaNVELdVAXUZSiZ/SCXq0n6816tz6WrQVrNVNBf2R9/gDDrZwo</latexit>

L
<latexit sha1_base64="J3F/2xQxK5gCazgmdkGVvxDdQ+0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegFw8eEjAPSJYwO9ubDJmdXWZmhRCCH+BVP8GbePVb/AJ/w0myB00saCiquunuClLBtXHdL6ewtr6xuVXcLu3s7u0flA+PWjrJFMMmS0SiOgHVKLjEpuFGYCdVSONAYDsY3c789iMqzRP5YMYp+jEdSB5xRo2VGvf9csWtunOQVeLlpAI56v3ydy9MWBajNExQrbuemxp/QpXhTOC01Ms0ppSN6AC7lkoao/Yn80On5MwqIYkSZUsaMld/T0xorPU4DmxnTM1QL3sz8V9P21OGGC6tN9G1P+EyzQxKttgeZYKYhMyiICFXyIwYW0KZ4vYBwoZUUWZsYCWbjLecwyppXVQ9t+o1Liu1mzyjIpzAKZyDB1dQgzuoQxMYIDzDC7w6T86b8+58LFoLTj5zDH/gfP4AiHiVqQ==</latexit><latexit sha1_base64="J3F/2xQxK5gCazgmdkGVvxDdQ+0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegFw8eEjAPSJYwO9ubDJmdXWZmhRCCH+BVP8GbePVb/AJ/w0myB00saCiquunuClLBtXHdL6ewtr6xuVXcLu3s7u0flA+PWjrJFMMmS0SiOgHVKLjEpuFGYCdVSONAYDsY3c789iMqzRP5YMYp+jEdSB5xRo2VGvf9csWtunOQVeLlpAI56v3ydy9MWBajNExQrbuemxp/QpXhTOC01Ms0ppSN6AC7lkoao/Yn80On5MwqIYkSZUsaMld/T0xorPU4DmxnTM1QL3sz8V9P21OGGC6tN9G1P+EyzQxKttgeZYKYhMyiICFXyIwYW0KZ4vYBwoZUUWZsYCWbjLecwyppXVQ9t+o1Liu1mzyjIpzAKZyDB1dQgzuoQxMYIDzDC7w6T86b8+58LFoLTj5zDH/gfP4AiHiVqQ==</latexit><latexit sha1_base64="J3F/2xQxK5gCazgmdkGVvxDdQ+0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegFw8eEjAPSJYwO9ubDJmdXWZmhRCCH+BVP8GbePVb/AJ/w0myB00saCiquunuClLBtXHdL6ewtr6xuVXcLu3s7u0flA+PWjrJFMMmS0SiOgHVKLjEpuFGYCdVSONAYDsY3c789iMqzRP5YMYp+jEdSB5xRo2VGvf9csWtunOQVeLlpAI56v3ydy9MWBajNExQrbuemxp/QpXhTOC01Ms0ppSN6AC7lkoao/Yn80On5MwqIYkSZUsaMld/T0xorPU4DmxnTM1QL3sz8V9P21OGGC6tN9G1P+EyzQxKttgeZYKYhMyiICFXyIwYW0KZ4vYBwoZUUWZsYCWbjLecwyppXVQ9t+o1Liu1mzyjIpzAKZyDB1dQgzuoQxMYIDzDC7w6T86b8+58LFoLTj5zDH/gfP4AiHiVqQ==</latexit><latexit sha1_base64="J3F/2xQxK5gCazgmdkGVvxDdQ+0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegFw8eEjAPSJYwO9ubDJmdXWZmhRCCH+BVP8GbePVb/AJ/w0myB00saCiquunuClLBtXHdL6ewtr6xuVXcLu3s7u0flA+PWjrJFMMmS0SiOgHVKLjEpuFGYCdVSONAYDsY3c789iMqzRP5YMYp+jEdSB5xRo2VGvf9csWtunOQVeLlpAI56v3ydy9MWBajNExQrbuemxp/QpXhTOC01Ms0ppSN6AC7lkoao/Yn80On5MwqIYkSZUsaMld/T0xorPU4DmxnTM1QL3sz8V9P21OGGC6tN9G1P+EyzQxKttgeZYKYhMyiICFXyIwYW0KZ4vYBwoZUUWZsYCWbjLecwyppXVQ9t+o1Liu1mzyjIpzAKZyDB1dQgzuoQxMYIDzDC7w6T86b8+58LFoLTj5zDH/gfP4AiHiVqQ==</latexit> H

<latexit sha1_base64="PT7pcYKAdxF73rEWwP5ehiolakA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeglxwTMA9IljA725sMmZ1dZmaFEIIf4FU/wZt49Vv8An/DSbIHTSxoKKq66e4KUsG1cd0vp7CxubW9U9wt7e0fHB6Vj0/aOskUwxZLRKK6AdUouMSW4UZgN1VI40BgJxjfz/3OIyrNE/lgJin6MR1KHnFGjZWa9UG54lbdBcg68XJSgRyNQfm7HyYsi1EaJqjWPc9NjT+lynAmcFbqZxpTysZ0iD1LJY1R+9PFoTNyYZWQRImyJQ1ZqL8npjTWehIHtjOmZqRXvbn4r6ftKSMMV9ab6NafcplmBiVbbo8yQUxC5lGQkCtkRkwsoUxx+wBhI6ooMzawkk3GW81hnbSvqp5b9ZrXldpdnlERzuAcLsGDG6hBHRrQAgYIz/ACr86T8+a8Ox/L1oKTz5zCHzifP4IUlaU=</latexit><latexit sha1_base64="PT7pcYKAdxF73rEWwP5ehiolakA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeglxwTMA9IljA725sMmZ1dZmaFEIIf4FU/wZt49Vv8An/DSbIHTSxoKKq66e4KUsG1cd0vp7CxubW9U9wt7e0fHB6Vj0/aOskUwxZLRKK6AdUouMSW4UZgN1VI40BgJxjfz/3OIyrNE/lgJin6MR1KHnFGjZWa9UG54lbdBcg68XJSgRyNQfm7HyYsi1EaJqjWPc9NjT+lynAmcFbqZxpTysZ0iD1LJY1R+9PFoTNyYZWQRImyJQ1ZqL8npjTWehIHtjOmZqRXvbn4r6ftKSMMV9ab6NafcplmBiVbbo8yQUxC5lGQkCtkRkwsoUxx+wBhI6ooMzawkk3GW81hnbSvqp5b9ZrXldpdnlERzuAcLsGDG6hBHRrQAgYIz/ACr86T8+a8Ox/L1oKTz5zCHzifP4IUlaU=</latexit><latexit sha1_base64="PT7pcYKAdxF73rEWwP5ehiolakA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeglxwTMA9IljA725sMmZ1dZmaFEIIf4FU/wZt49Vv8An/DSbIHTSxoKKq66e4KUsG1cd0vp7CxubW9U9wt7e0fHB6Vj0/aOskUwxZLRKK6AdUouMSW4UZgN1VI40BgJxjfz/3OIyrNE/lgJin6MR1KHnFGjZWa9UG54lbdBcg68XJSgRyNQfm7HyYsi1EaJqjWPc9NjT+lynAmcFbqZxpTysZ0iD1LJY1R+9PFoTNyYZWQRImyJQ1ZqL8npjTWehIHtjOmZqRXvbn4r6ftKSMMV9ab6NafcplmBiVbbo8yQUxC5lGQkCtkRkwsoUxx+wBhI6ooMzawkk3GW81hnbSvqp5b9ZrXldpdnlERzuAcLsGDG6hBHRrQAgYIz/ACr86T8+a8Ox/L1oKTz5zCHzifP4IUlaU=</latexit><latexit sha1_base64="PT7pcYKAdxF73rEWwP5ehiolakA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeglxwTMA9IljA725sMmZ1dZmaFEIIf4FU/wZt49Vv8An/DSbIHTSxoKKq66e4KUsG1cd0vp7CxubW9U9wt7e0fHB6Vj0/aOskUwxZLRKK6AdUouMSW4UZgN1VI40BgJxjfz/3OIyrNE/lgJin6MR1KHnFGjZWa9UG54lbdBcg68XJSgRyNQfm7HyYsi1EaJqjWPc9NjT+lynAmcFbqZxpTysZ0iD1LJY1R+9PFoTNyYZWQRImyJQ1ZqL8npjTWehIHtjOmZqRXvbn4r6ftKSMMV9ab6NafcplmBiVbbo8yQUxC5lGQkCtkRkwsoUxx+wBhI6ooMzawkk3GW81hnbSvqp5b9ZrXldpdnlERzuAcLsGDG6hBHRrQAgYIz/ACr86T8+a8Ox/L1oKTz5zCHzifP4IUlaU=</latexit>

H
<latexit sha1_base64="PT7pcYKAdxF73rEWwP5ehiolakA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeglxwTMA9IljA725sMmZ1dZmaFEIIf4FU/wZt49Vv8An/DSbIHTSxoKKq66e4KUsG1cd0vp7CxubW9U9wt7e0fHB6Vj0/aOskUwxZLRKK6AdUouMSW4UZgN1VI40BgJxjfz/3OIyrNE/lgJin6MR1KHnFGjZWa9UG54lbdBcg68XJSgRyNQfm7HyYsi1EaJqjWPc9NjT+lynAmcFbqZxpTysZ0iD1LJY1R+9PFoTNyYZWQRImyJQ1ZqL8npjTWehIHtjOmZqRXvbn4r6ftKSMMV9ab6NafcplmBiVbbo8yQUxC5lGQkCtkRkwsoUxx+wBhI6ooMzawkk3GW81hnbSvqp5b9ZrXldpdnlERzuAcLsGDG6hBHRrQAgYIz/ACr86T8+a8Ox/L1oKTz5zCHzifP4IUlaU=</latexit><latexit sha1_base64="PT7pcYKAdxF73rEWwP5ehiolakA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeglxwTMA9IljA725sMmZ1dZmaFEIIf4FU/wZt49Vv8An/DSbIHTSxoKKq66e4KUsG1cd0vp7CxubW9U9wt7e0fHB6Vj0/aOskUwxZLRKK6AdUouMSW4UZgN1VI40BgJxjfz/3OIyrNE/lgJin6MR1KHnFGjZWa9UG54lbdBcg68XJSgRyNQfm7HyYsi1EaJqjWPc9NjT+lynAmcFbqZxpTysZ0iD1LJY1R+9PFoTNyYZWQRImyJQ1ZqL8npjTWehIHtjOmZqRXvbn4r6ftKSMMV9ab6NafcplmBiVbbo8yQUxC5lGQkCtkRkwsoUxx+wBhI6ooMzawkk3GW81hnbSvqp5b9ZrXldpdnlERzuAcLsGDG6hBHRrQAgYIz/ACr86T8+a8Ox/L1oKTz5zCHzifP4IUlaU=</latexit><latexit sha1_base64="PT7pcYKAdxF73rEWwP5ehiolakA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeglxwTMA9IljA725sMmZ1dZmaFEIIf4FU/wZt49Vv8An/DSbIHTSxoKKq66e4KUsG1cd0vp7CxubW9U9wt7e0fHB6Vj0/aOskUwxZLRKK6AdUouMSW4UZgN1VI40BgJxjfz/3OIyrNE/lgJin6MR1KHnFGjZWa9UG54lbdBcg68XJSgRyNQfm7HyYsi1EaJqjWPc9NjT+lynAmcFbqZxpTysZ0iD1LJY1R+9PFoTNyYZWQRImyJQ1ZqL8npjTWehIHtjOmZqRXvbn4r6ftKSMMV9ab6NafcplmBiVbbo8yQUxC5lGQkCtkRkwsoUxx+wBhI6ooMzawkk3GW81hnbSvqp5b9ZrXldpdnlERzuAcLsGDG6hBHRrQAgYIz/ACr86T8+a8Ox/L1oKTz5zCHzifP4IUlaU=</latexit><latexit sha1_base64="PT7pcYKAdxF73rEWwP5ehiolakA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeglxwTMA9IljA725sMmZ1dZmaFEIIf4FU/wZt49Vv8An/DSbIHTSxoKKq66e4KUsG1cd0vp7CxubW9U9wt7e0fHB6Vj0/aOskUwxZLRKK6AdUouMSW4UZgN1VI40BgJxjfz/3OIyrNE/lgJin6MR1KHnFGjZWa9UG54lbdBcg68XJSgRyNQfm7HyYsi1EaJqjWPc9NjT+lynAmcFbqZxpTysZ0iD1LJY1R+9PFoTNyYZWQRImyJQ1ZqL8npjTWehIHtjOmZqRXvbn4r6ftKSMMV9ab6NafcplmBiVbbo8yQUxC5lGQkCtkRkwsoUxx+wBhI6ooMzawkk3GW81hnbSvqp5b9ZrXldpdnlERzuAcLsGDG6hBHRrQAgYIz/ACr86T8+a8Ox/L1oKTz5zCHzifP4IUlaU=</latexit>

L
<latexit sha1_base64="J3F/2xQxK5gCazgmdkGVvxDdQ+0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegFw8eEjAPSJYwO9ubDJmdXWZmhRCCH+BVP8GbePVb/AJ/w0myB00saCiquunuClLBtXHdL6ewtr6xuVXcLu3s7u0flA+PWjrJFMMmS0SiOgHVKLjEpuFGYCdVSONAYDsY3c789iMqzRP5YMYp+jEdSB5xRo2VGvf9csWtunOQVeLlpAI56v3ydy9MWBajNExQrbuemxp/QpXhTOC01Ms0ppSN6AC7lkoao/Yn80On5MwqIYkSZUsaMld/T0xorPU4DmxnTM1QL3sz8V9P21OGGC6tN9G1P+EyzQxKttgeZYKYhMyiICFXyIwYW0KZ4vYBwoZUUWZsYCWbjLecwyppXVQ9t+o1Liu1mzyjIpzAKZyDB1dQgzuoQxMYIDzDC7w6T86b8+58LFoLTj5zDH/gfP4AiHiVqQ==</latexit><latexit sha1_base64="J3F/2xQxK5gCazgmdkGVvxDdQ+0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegFw8eEjAPSJYwO9ubDJmdXWZmhRCCH+BVP8GbePVb/AJ/w0myB00saCiquunuClLBtXHdL6ewtr6xuVXcLu3s7u0flA+PWjrJFMMmS0SiOgHVKLjEpuFGYCdVSONAYDsY3c789iMqzRP5YMYp+jEdSB5xRo2VGvf9csWtunOQVeLlpAI56v3ydy9MWBajNExQrbuemxp/QpXhTOC01Ms0ppSN6AC7lkoao/Yn80On5MwqIYkSZUsaMld/T0xorPU4DmxnTM1QL3sz8V9P21OGGC6tN9G1P+EyzQxKttgeZYKYhMyiICFXyIwYW0KZ4vYBwoZUUWZsYCWbjLecwyppXVQ9t+o1Liu1mzyjIpzAKZyDB1dQgzuoQxMYIDzDC7w6T86b8+58LFoLTj5zDH/gfP4AiHiVqQ==</latexit><latexit sha1_base64="J3F/2xQxK5gCazgmdkGVvxDdQ+0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegFw8eEjAPSJYwO9ubDJmdXWZmhRCCH+BVP8GbePVb/AJ/w0myB00saCiquunuClLBtXHdL6ewtr6xuVXcLu3s7u0flA+PWjrJFMMmS0SiOgHVKLjEpuFGYCdVSONAYDsY3c789iMqzRP5YMYp+jEdSB5xRo2VGvf9csWtunOQVeLlpAI56v3ydy9MWBajNExQrbuemxp/QpXhTOC01Ms0ppSN6AC7lkoao/Yn80On5MwqIYkSZUsaMld/T0xorPU4DmxnTM1QL3sz8V9P21OGGC6tN9G1P+EyzQxKttgeZYKYhMyiICFXyIwYW0KZ4vYBwoZUUWZsYCWbjLecwyppXVQ9t+o1Liu1mzyjIpzAKZyDB1dQgzuoQxMYIDzDC7w6T86b8+58LFoLTj5zDH/gfP4AiHiVqQ==</latexit><latexit sha1_base64="J3F/2xQxK5gCazgmdkGVvxDdQ+0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegFw8eEjAPSJYwO9ubDJmdXWZmhRCCH+BVP8GbePVb/AJ/w0myB00saCiquunuClLBtXHdL6ewtr6xuVXcLu3s7u0flA+PWjrJFMMmS0SiOgHVKLjEpuFGYCdVSONAYDsY3c789iMqzRP5YMYp+jEdSB5xRo2VGvf9csWtunOQVeLlpAI56v3ydy9MWBajNExQrbuemxp/QpXhTOC01Ms0ppSN6AC7lkoao/Yn80On5MwqIYkSZUsaMld/T0xorPU4DmxnTM1QL3sz8V9P21OGGC6tN9G1P+EyzQxKttgeZYKYhMyiICFXyIwYW0KZ4vYBwoZUUWZsYCWbjLecwyppXVQ9t+o1Liu1mzyjIpzAKZyDB1dQgzuoQxMYIDzDC7w6T86b8+58LFoLTj5zDH/gfP4AiHiVqQ==</latexit>

H
<latexit sha1_base64="PT7pcYKAdxF73rEWwP5ehiolakA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeglxwTMA9IljA725sMmZ1dZmaFEIIf4FU/wZt49Vv8An/DSbIHTSxoKKq66e4KUsG1cd0vp7CxubW9U9wt7e0fHB6Vj0/aOskUwxZLRKK6AdUouMSW4UZgN1VI40BgJxjfz/3OIyrNE/lgJin6MR1KHnFGjZWa9UG54lbdBcg68XJSgRyNQfm7HyYsi1EaJqjWPc9NjT+lynAmcFbqZxpTysZ0iD1LJY1R+9PFoTNyYZWQRImyJQ1ZqL8npjTWehIHtjOmZqRXvbn4r6ftKSMMV9ab6NafcplmBiVbbo8yQUxC5lGQkCtkRkwsoUxx+wBhI6ooMzawkk3GW81hnbSvqp5b9ZrXldpdnlERzuAcLsGDG6hBHRrQAgYIz/ACr86T8+a8Ox/L1oKTz5zCHzifP4IUlaU=</latexit><latexit sha1_base64="PT7pcYKAdxF73rEWwP5ehiolakA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeglxwTMA9IljA725sMmZ1dZmaFEIIf4FU/wZt49Vv8An/DSbIHTSxoKKq66e4KUsG1cd0vp7CxubW9U9wt7e0fHB6Vj0/aOskUwxZLRKK6AdUouMSW4UZgN1VI40BgJxjfz/3OIyrNE/lgJin6MR1KHnFGjZWa9UG54lbdBcg68XJSgRyNQfm7HyYsi1EaJqjWPc9NjT+lynAmcFbqZxpTysZ0iD1LJY1R+9PFoTNyYZWQRImyJQ1ZqL8npjTWehIHtjOmZqRXvbn4r6ftKSMMV9ab6NafcplmBiVbbo8yQUxC5lGQkCtkRkwsoUxx+wBhI6ooMzawkk3GW81hnbSvqp5b9ZrXldpdnlERzuAcLsGDG6hBHRrQAgYIz/ACr86T8+a8Ox/L1oKTz5zCHzifP4IUlaU=</latexit><latexit sha1_base64="PT7pcYKAdxF73rEWwP5ehiolakA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeglxwTMA9IljA725sMmZ1dZmaFEIIf4FU/wZt49Vv8An/DSbIHTSxoKKq66e4KUsG1cd0vp7CxubW9U9wt7e0fHB6Vj0/aOskUwxZLRKK6AdUouMSW4UZgN1VI40BgJxjfz/3OIyrNE/lgJin6MR1KHnFGjZWa9UG54lbdBcg68XJSgRyNQfm7HyYsi1EaJqjWPc9NjT+lynAmcFbqZxpTysZ0iD1LJY1R+9PFoTNyYZWQRImyJQ1ZqL8npjTWehIHtjOmZqRXvbn4r6ftKSMMV9ab6NafcplmBiVbbo8yQUxC5lGQkCtkRkwsoUxx+wBhI6ooMzawkk3GW81hnbSvqp5b9ZrXldpdnlERzuAcLsGDG6hBHRrQAgYIz/ACr86T8+a8Ox/L1oKTz5zCHzifP4IUlaU=</latexit><latexit sha1_base64="PT7pcYKAdxF73rEWwP5ehiolakA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeglxwTMA9IljA725sMmZ1dZmaFEIIf4FU/wZt49Vv8An/DSbIHTSxoKKq66e4KUsG1cd0vp7CxubW9U9wt7e0fHB6Vj0/aOskUwxZLRKK6AdUouMSW4UZgN1VI40BgJxjfz/3OIyrNE/lgJin6MR1KHnFGjZWa9UG54lbdBcg68XJSgRyNQfm7HyYsi1EaJqjWPc9NjT+lynAmcFbqZxpTysZ0iD1LJY1R+9PFoTNyYZWQRImyJQ1ZqL8npjTWehIHtjOmZqRXvbn4r6ftKSMMV9ab6NafcplmBiVbbo8yQUxC5lGQkCtkRkwsoUxx+wBhI6ooMzawkk3GW81hnbSvqp5b9ZrXldpdnlERzuAcLsGDG6hBHRrQAgYIz/ACr86T8+a8Ox/L1oKTz5zCHzifP4IUlaU=</latexit>

H
<latexit sha1_base64="PT7pcYKAdxF73rEWwP5ehiolakA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeglxwTMA9IljA725sMmZ1dZmaFEIIf4FU/wZt49Vv8An/DSbIHTSxoKKq66e4KUsG1cd0vp7CxubW9U9wt7e0fHB6Vj0/aOskUwxZLRKK6AdUouMSW4UZgN1VI40BgJxjfz/3OIyrNE/lgJin6MR1KHnFGjZWa9UG54lbdBcg68XJSgRyNQfm7HyYsi1EaJqjWPc9NjT+lynAmcFbqZxpTysZ0iD1LJY1R+9PFoTNyYZWQRImyJQ1ZqL8npjTWehIHtjOmZqRXvbn4r6ftKSMMV9ab6NafcplmBiVbbo8yQUxC5lGQkCtkRkwsoUxx+wBhI6ooMzawkk3GW81hnbSvqp5b9ZrXldpdnlERzuAcLsGDG6hBHRrQAgYIz/ACr86T8+a8Ox/L1oKTz5zCHzifP4IUlaU=</latexit><latexit sha1_base64="PT7pcYKAdxF73rEWwP5ehiolakA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeglxwTMA9IljA725sMmZ1dZmaFEIIf4FU/wZt49Vv8An/DSbIHTSxoKKq66e4KUsG1cd0vp7CxubW9U9wt7e0fHB6Vj0/aOskUwxZLRKK6AdUouMSW4UZgN1VI40BgJxjfz/3OIyrNE/lgJin6MR1KHnFGjZWa9UG54lbdBcg68XJSgRyNQfm7HyYsi1EaJqjWPc9NjT+lynAmcFbqZxpTysZ0iD1LJY1R+9PFoTNyYZWQRImyJQ1ZqL8npjTWehIHtjOmZqRXvbn4r6ftKSMMV9ab6NafcplmBiVbbo8yQUxC5lGQkCtkRkwsoUxx+wBhI6ooMzawkk3GW81hnbSvqp5b9ZrXldpdnlERzuAcLsGDG6hBHRrQAgYIz/ACr86T8+a8Ox/L1oKTz5zCHzifP4IUlaU=</latexit><latexit sha1_base64="PT7pcYKAdxF73rEWwP5ehiolakA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeglxwTMA9IljA725sMmZ1dZmaFEIIf4FU/wZt49Vv8An/DSbIHTSxoKKq66e4KUsG1cd0vp7CxubW9U9wt7e0fHB6Vj0/aOskUwxZLRKK6AdUouMSW4UZgN1VI40BgJxjfz/3OIyrNE/lgJin6MR1KHnFGjZWa9UG54lbdBcg68XJSgRyNQfm7HyYsi1EaJqjWPc9NjT+lynAmcFbqZxpTysZ0iD1LJY1R+9PFoTNyYZWQRImyJQ1ZqL8npjTWehIHtjOmZqRXvbn4r6ftKSMMV9ab6NafcplmBiVbbo8yQUxC5lGQkCtkRkwsoUxx+wBhI6ooMzawkk3GW81hnbSvqp5b9ZrXldpdnlERzuAcLsGDG6hBHRrQAgYIz/ACr86T8+a8Ox/L1oKTz5zCHzifP4IUlaU=</latexit><latexit sha1_base64="PT7pcYKAdxF73rEWwP5ehiolakA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMeglxwTMA9IljA725sMmZ1dZmaFEIIf4FU/wZt49Vv8An/DSbIHTSxoKKq66e4KUsG1cd0vp7CxubW9U9wt7e0fHB6Vj0/aOskUwxZLRKK6AdUouMSW4UZgN1VI40BgJxjfz/3OIyrNE/lgJin6MR1KHnFGjZWa9UG54lbdBcg68XJSgRyNQfm7HyYsi1EaJqjWPc9NjT+lynAmcFbqZxpTysZ0iD1LJY1R+9PFoTNyYZWQRImyJQ1ZqL8npjTWehIHtjOmZqRXvbn4r6ftKSMMV9ab6NafcplmBiVbbo8yQUxC5lGQkCtkRkwsoUxx+wBhI6ooMzawkk3GW81hnbSvqp5b9ZrXldpdnlERzuAcLsGDG6hBHRrQAgYIz/ACr86T8+a8Ox/L1oKTz5zCHzifP4IUlaU=</latexit>

L
<latexit sha1_base64="J3F/2xQxK5gCazgmdkGVvxDdQ+0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegFw8eEjAPSJYwO9ubDJmdXWZmhRCCH+BVP8GbePVb/AJ/w0myB00saCiquunuClLBtXHdL6ewtr6xuVXcLu3s7u0flA+PWjrJFMMmS0SiOgHVKLjEpuFGYCdVSONAYDsY3c789iMqzRP5YMYp+jEdSB5xRo2VGvf9csWtunOQVeLlpAI56v3ydy9MWBajNExQrbuemxp/QpXhTOC01Ms0ppSN6AC7lkoao/Yn80On5MwqIYkSZUsaMld/T0xorPU4DmxnTM1QL3sz8V9P21OGGC6tN9G1P+EyzQxKttgeZYKYhMyiICFXyIwYW0KZ4vYBwoZUUWZsYCWbjLecwyppXVQ9t+o1Liu1mzyjIpzAKZyDB1dQgzuoQxMYIDzDC7w6T86b8+58LFoLTj5zDH/gfP4AiHiVqQ==</latexit><latexit sha1_base64="J3F/2xQxK5gCazgmdkGVvxDdQ+0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegFw8eEjAPSJYwO9ubDJmdXWZmhRCCH+BVP8GbePVb/AJ/w0myB00saCiquunuClLBtXHdL6ewtr6xuVXcLu3s7u0flA+PWjrJFMMmS0SiOgHVKLjEpuFGYCdVSONAYDsY3c789iMqzRP5YMYp+jEdSB5xRo2VGvf9csWtunOQVeLlpAI56v3ydy9MWBajNExQrbuemxp/QpXhTOC01Ms0ppSN6AC7lkoao/Yn80On5MwqIYkSZUsaMld/T0xorPU4DmxnTM1QL3sz8V9P21OGGC6tN9G1P+EyzQxKttgeZYKYhMyiICFXyIwYW0KZ4vYBwoZUUWZsYCWbjLecwyppXVQ9t+o1Liu1mzyjIpzAKZyDB1dQgzuoQxMYIDzDC7w6T86b8+58LFoLTj5zDH/gfP4AiHiVqQ==</latexit><latexit sha1_base64="J3F/2xQxK5gCazgmdkGVvxDdQ+0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegFw8eEjAPSJYwO9ubDJmdXWZmhRCCH+BVP8GbePVb/AJ/w0myB00saCiquunuClLBtXHdL6ewtr6xuVXcLu3s7u0flA+PWjrJFMMmS0SiOgHVKLjEpuFGYCdVSONAYDsY3c789iMqzRP5YMYp+jEdSB5xRo2VGvf9csWtunOQVeLlpAI56v3ydy9MWBajNExQrbuemxp/QpXhTOC01Ms0ppSN6AC7lkoao/Yn80On5MwqIYkSZUsaMld/T0xorPU4DmxnTM1QL3sz8V9P21OGGC6tN9G1P+EyzQxKttgeZYKYhMyiICFXyIwYW0KZ4vYBwoZUUWZsYCWbjLecwyppXVQ9t+o1Liu1mzyjIpzAKZyDB1dQgzuoQxMYIDzDC7w6T86b8+58LFoLTj5zDH/gfP4AiHiVqQ==</latexit><latexit sha1_base64="J3F/2xQxK5gCazgmdkGVvxDdQ+0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegFw8eEjAPSJYwO9ubDJmdXWZmhRCCH+BVP8GbePVb/AJ/w0myB00saCiquunuClLBtXHdL6ewtr6xuVXcLu3s7u0flA+PWjrJFMMmS0SiOgHVKLjEpuFGYCdVSONAYDsY3c789iMqzRP5YMYp+jEdSB5xRo2VGvf9csWtunOQVeLlpAI56v3ydy9MWBajNExQrbuemxp/QpXhTOC01Ms0ppSN6AC7lkoao/Yn80On5MwqIYkSZUsaMld/T0xorPU4DmxnTM1QL3sz8V9P21OGGC6tN9G1P+EyzQxKttgeZYKYhMyiICFXyIwYW0KZ4vYBwoZUUWZsYCWbjLecwyppXVQ9t+o1Liu1mzyjIpzAKZyDB1dQgzuoQxMYIDzDC7w6T86b8+58LFoLTj5zDH/gfP4AiHiVqQ==</latexit>

L
<latexit sha1_base64="J3F/2xQxK5gCazgmdkGVvxDdQ+0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegFw8eEjAPSJYwO9ubDJmdXWZmhRCCH+BVP8GbePVb/AJ/w0myB00saCiquunuClLBtXHdL6ewtr6xuVXcLu3s7u0flA+PWjrJFMMmS0SiOgHVKLjEpuFGYCdVSONAYDsY3c789iMqzRP5YMYp+jEdSB5xRo2VGvf9csWtunOQVeLlpAI56v3ydy9MWBajNExQrbuemxp/QpXhTOC01Ms0ppSN6AC7lkoao/Yn80On5MwqIYkSZUsaMld/T0xorPU4DmxnTM1QL3sz8V9P21OGGC6tN9G1P+EyzQxKttgeZYKYhMyiICFXyIwYW0KZ4vYBwoZUUWZsYCWbjLecwyppXVQ9t+o1Liu1mzyjIpzAKZyDB1dQgzuoQxMYIDzDC7w6T86b8+58LFoLTj5zDH/gfP4AiHiVqQ==</latexit><latexit sha1_base64="J3F/2xQxK5gCazgmdkGVvxDdQ+0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegFw8eEjAPSJYwO9ubDJmdXWZmhRCCH+BVP8GbePVb/AJ/w0myB00saCiquunuClLBtXHdL6ewtr6xuVXcLu3s7u0flA+PWjrJFMMmS0SiOgHVKLjEpuFGYCdVSONAYDsY3c789iMqzRP5YMYp+jEdSB5xRo2VGvf9csWtunOQVeLlpAI56v3ydy9MWBajNExQrbuemxp/QpXhTOC01Ms0ppSN6AC7lkoao/Yn80On5MwqIYkSZUsaMld/T0xorPU4DmxnTM1QL3sz8V9P21OGGC6tN9G1P+EyzQxKttgeZYKYhMyiICFXyIwYW0KZ4vYBwoZUUWZsYCWbjLecwyppXVQ9t+o1Liu1mzyjIpzAKZyDB1dQgzuoQxMYIDzDC7w6T86b8+58LFoLTj5zDH/gfP4AiHiVqQ==</latexit><latexit sha1_base64="J3F/2xQxK5gCazgmdkGVvxDdQ+0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegFw8eEjAPSJYwO9ubDJmdXWZmhRCCH+BVP8GbePVb/AJ/w0myB00saCiquunuClLBtXHdL6ewtr6xuVXcLu3s7u0flA+PWjrJFMMmS0SiOgHVKLjEpuFGYCdVSONAYDsY3c789iMqzRP5YMYp+jEdSB5xRo2VGvf9csWtunOQVeLlpAI56v3ydy9MWBajNExQrbuemxp/QpXhTOC01Ms0ppSN6AC7lkoao/Yn80On5MwqIYkSZUsaMld/T0xorPU4DmxnTM1QL3sz8V9P21OGGC6tN9G1P+EyzQxKttgeZYKYhMyiICFXyIwYW0KZ4vYBwoZUUWZsYCWbjLecwyppXVQ9t+o1Liu1mzyjIpzAKZyDB1dQgzuoQxMYIDzDC7w6T86b8+58LFoLTj5zDH/gfP4AiHiVqQ==</latexit><latexit sha1_base64="J3F/2xQxK5gCazgmdkGVvxDdQ+0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegFw8eEjAPSJYwO9ubDJmdXWZmhRCCH+BVP8GbePVb/AJ/w0myB00saCiquunuClLBtXHdL6ewtr6xuVXcLu3s7u0flA+PWjrJFMMmS0SiOgHVKLjEpuFGYCdVSONAYDsY3c789iMqzRP5YMYp+jEdSB5xRo2VGvf9csWtunOQVeLlpAI56v3ydy9MWBajNExQrbuemxp/QpXhTOC01Ms0ppSN6AC7lkoao/Yn80On5MwqIYkSZUsaMld/T0xorPU4DmxnTM1QL3sz8V9P21OGGC6tN9G1P+EyzQxKttgeZYKYhMyiICFXyIwYW0KZ4vYBwoZUUWZsYCWbjLecwyppXVQ9t+o1Liu1mzyjIpzAKZyDB1dQgzuoQxMYIDzDC7w6T86b8+58LFoLTj5zDH/gfP4AiHiVqQ==</latexit>

Type-II: SU(2) triplet, or singlet (excluded by repeated field) Type-I and III: SU(2) single and triplet

J = 0
<latexit sha1_base64="EpBR5EZEFkFL5VSFFFVhTiV0uZ4=">AAACAXicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6EU8RXCTQLKE2dneZMjsg5lZISw5+QFe9RO8iVe/xC/wN5wke9DEgoaiqpvuLj8VXGnb/rJKK6tr6xvlzcrW9s7uXnX/oKWSTDJ0WSIS2fGpQsFjdDXXAjupRBr5Atv+6Gbqtx9RKp7ED3qcohfRQcxDzqg2kntHrojdr9bsuj0DWSZOQWpQoNmvfveChGURxpoJqlTXsVPt5VRqzgROKr1MYUrZiA6wa2hMI1RePjt2Qk6MEpAwkaZiTWbq74mcRkqNI990RlQP1aI3Ff/1lDlliMHCeh1eejmP00xjzObbw0wQnZBpHCTgEpkWY0Mok9w8QNiQSsq0Ca1iknEWc1gmrbO6Y9ed+/Na47rIqAxHcAyn4MAFNOAWmuACAw7P8AKv1pP1Zr1bH/PWklXMHMIfWJ8/L9uWfA==</latexit><latexit sha1_base64="EpBR5EZEFkFL5VSFFFVhTiV0uZ4=">AAACAXicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6EU8RXCTQLKE2dneZMjsg5lZISw5+QFe9RO8iVe/xC/wN5wke9DEgoaiqpvuLj8VXGnb/rJKK6tr6xvlzcrW9s7uXnX/oKWSTDJ0WSIS2fGpQsFjdDXXAjupRBr5Atv+6Gbqtx9RKp7ED3qcohfRQcxDzqg2kntHrojdr9bsuj0DWSZOQWpQoNmvfveChGURxpoJqlTXsVPt5VRqzgROKr1MYUrZiA6wa2hMI1RePjt2Qk6MEpAwkaZiTWbq74mcRkqNI990RlQP1aI3Ff/1lDlliMHCeh1eejmP00xjzObbw0wQnZBpHCTgEpkWY0Mok9w8QNiQSsq0Ca1iknEWc1gmrbO6Y9ed+/Na47rIqAxHcAyn4MAFNOAWmuACAw7P8AKv1pP1Zr1bH/PWklXMHMIfWJ8/L9uWfA==</latexit><latexit sha1_base64="EpBR5EZEFkFL5VSFFFVhTiV0uZ4=">AAACAXicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6EU8RXCTQLKE2dneZMjsg5lZISw5+QFe9RO8iVe/xC/wN5wke9DEgoaiqpvuLj8VXGnb/rJKK6tr6xvlzcrW9s7uXnX/oKWSTDJ0WSIS2fGpQsFjdDXXAjupRBr5Atv+6Gbqtx9RKp7ED3qcohfRQcxDzqg2kntHrojdr9bsuj0DWSZOQWpQoNmvfveChGURxpoJqlTXsVPt5VRqzgROKr1MYUrZiA6wa2hMI1RePjt2Qk6MEpAwkaZiTWbq74mcRkqNI990RlQP1aI3Ff/1lDlliMHCeh1eejmP00xjzObbw0wQnZBpHCTgEpkWY0Mok9w8QNiQSsq0Ca1iknEWc1gmrbO6Y9ed+/Na47rIqAxHcAyn4MAFNOAWmuACAw7P8AKv1pP1Zr1bH/PWklXMHMIfWJ8/L9uWfA==</latexit><latexit sha1_base64="EpBR5EZEFkFL5VSFFFVhTiV0uZ4=">AAACAXicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6EU8RXCTQLKE2dneZMjsg5lZISw5+QFe9RO8iVe/xC/wN5wke9DEgoaiqpvuLj8VXGnb/rJKK6tr6xvlzcrW9s7uXnX/oKWSTDJ0WSIS2fGpQsFjdDXXAjupRBr5Atv+6Gbqtx9RKp7ED3qcohfRQcxDzqg2kntHrojdr9bsuj0DWSZOQWpQoNmvfveChGURxpoJqlTXsVPt5VRqzgROKr1MYUrZiA6wa2hMI1RePjt2Qk6MEpAwkaZiTWbq74mcRkqNI990RlQP1aI3Ff/1lDlliMHCeh1eejmP00xjzObbw0wQnZBpHCTgEpkWY0Mok9w8QNiQSsq0Ca1iknEWc1gmrbO6Y9ed+/Na47rIqAxHcAyn4MAFNOAWmuACAw7P8AKv1pP1Zr1bH/PWklXMHMIfWJ8/L9uWfA==</latexit>

J =
1

2
<latexit sha1_base64="MekLTrScCHxifHfzZZtAHdkM21Y=">AAACDXicbZDLSsNAFIZP6q3WS6Mu3QwWwVVJiqAboehGXFWwF2hDmUwm7dDJJMxMhBLyDD6AW30Ed+LWZ/AJfA2nbRba+sPAz3/O4Zz5/IQzpR3nyyqtrW9sbpW3Kzu7e/tV++Cwo+JUEtomMY9lz8eKciZoWzPNaS+RFEc+p11/cjOrdx+pVCwWD3qaUC/CI8FCRrA20dCu3qErNAglJpmbZ418aNecujMXWjVuYWpQqDW0vwdBTNKICk04VqrvOon2Miw1I5zmlUGqaILJBI9o31iBI6q8bH54jk5NEqAwluYJjebp74kMR0pNI990RliP1XJtFv5bU+aUMQ2W1uvw0suYSFJNBVlsD1OOdIxmaFDAJCWaT43BRDLzAUTG2KDRBmDFkHGXOayaTqPuOnX3/rzWvC4YleEYTuAMXLiAJtxCC9pAIIVneIFX68l6s96tj0VrySpmjuCPrM8fyWGbLA==</latexit><latexit sha1_base64="MekLTrScCHxifHfzZZtAHdkM21Y=">AAACDXicbZDLSsNAFIZP6q3WS6Mu3QwWwVVJiqAboehGXFWwF2hDmUwm7dDJJMxMhBLyDD6AW30Ed+LWZ/AJfA2nbRba+sPAz3/O4Zz5/IQzpR3nyyqtrW9sbpW3Kzu7e/tV++Cwo+JUEtomMY9lz8eKciZoWzPNaS+RFEc+p11/cjOrdx+pVCwWD3qaUC/CI8FCRrA20dCu3qErNAglJpmbZ418aNecujMXWjVuYWpQqDW0vwdBTNKICk04VqrvOon2Miw1I5zmlUGqaILJBI9o31iBI6q8bH54jk5NEqAwluYJjebp74kMR0pNI990RliP1XJtFv5bU+aUMQ2W1uvw0suYSFJNBVlsD1OOdIxmaFDAJCWaT43BRDLzAUTG2KDRBmDFkHGXOayaTqPuOnX3/rzWvC4YleEYTuAMXLiAJtxCC9pAIIVneIFX68l6s96tj0VrySpmjuCPrM8fyWGbLA==</latexit><latexit sha1_base64="MekLTrScCHxifHfzZZtAHdkM21Y=">AAACDXicbZDLSsNAFIZP6q3WS6Mu3QwWwVVJiqAboehGXFWwF2hDmUwm7dDJJMxMhBLyDD6AW30Ed+LWZ/AJfA2nbRba+sPAz3/O4Zz5/IQzpR3nyyqtrW9sbpW3Kzu7e/tV++Cwo+JUEtomMY9lz8eKciZoWzPNaS+RFEc+p11/cjOrdx+pVCwWD3qaUC/CI8FCRrA20dCu3qErNAglJpmbZ418aNecujMXWjVuYWpQqDW0vwdBTNKICk04VqrvOon2Miw1I5zmlUGqaILJBI9o31iBI6q8bH54jk5NEqAwluYJjebp74kMR0pNI990RliP1XJtFv5bU+aUMQ2W1uvw0suYSFJNBVlsD1OOdIxmaFDAJCWaT43BRDLzAUTG2KDRBmDFkHGXOayaTqPuOnX3/rzWvC4YleEYTuAMXLiAJtxCC9pAIIVneIFX68l6s96tj0VrySpmjuCPrM8fyWGbLA==</latexit><latexit sha1_base64="MekLTrScCHxifHfzZZtAHdkM21Y=">AAACDXicbZDLSsNAFIZP6q3WS6Mu3QwWwVVJiqAboehGXFWwF2hDmUwm7dDJJMxMhBLyDD6AW30Ed+LWZ/AJfA2nbRba+sPAz3/O4Zz5/IQzpR3nyyqtrW9sbpW3Kzu7e/tV++Cwo+JUEtomMY9lz8eKciZoWzPNaS+RFEc+p11/cjOrdx+pVCwWD3qaUC/CI8FCRrA20dCu3qErNAglJpmbZ418aNecujMXWjVuYWpQqDW0vwdBTNKICk04VqrvOon2Miw1I5zmlUGqaILJBI9o31iBI6q8bH54jk5NEqAwluYJjebp74kMR0pNI990RliP1XJtFv5bU+aUMQ2W1uvw0suYSFJNBVlsD1OOdIxmaFDAJCWaT43BRDLzAUTG2KDRBmDFkHGXOayaTqPuOnX3/rzWvC4YleEYTuAMXLiAJtxCC9pAIIVneIFX68l6s96tj0VrySpmjuCPrM8fyWGbLA==</latexit>
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UV Realization of 0vbb 

Integrate out heavy particles
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More UV Realizations
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Example
Dim-9 operators:



LEFT
Nucleon currents and weak sources
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LEFT Related Operators

Dim-9Dim-6, 7Dim-3
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LEFT Related Operators

Long-range interaction Short-range interaction
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Long-Range Interaction
Standard mechanism: long-range neutrino potential

completeness relation
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Short-Range Interaction
General quark currents = dim-9 LEFT operators

Complete dim-9 LEFT 6-fermion operator basis

[No need to know dim-9 SMEFT 6-fermion operators]
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Low Energy EFT

Dimension-5 Dimension-6 Dimension-7

[Liao, Ma, Wang, 2020] [Jenkins, Manohar, Stoffer, 2017] 

Dimension-8 Dimension-9
[ Li, Ren, Xiao, Yu, Zheng, 2020] 

10
120 166

783 3774

[Murphy, 2020] 
[ Li, Ren, Xiao, Yu, Zheng, 2020] 
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ChiPT: Quark to Nucleon
Chiral perturbation theory + Heavy baryon EFT + LNV external source

L⇡N
<latexit sha1_base64="BYIlJMutbB4NZHBAD6KKCsTGQbU=">AAACEnicbVDLSsNAFL2pr1pf8bFzM1gEVyURQZdFNy5EKtgHNCFMJtN26OTBzESoIX/hB7jVT3Anbv0Bv8DfcNJmoa0HBg7n3Ms9c/yEM6ks68uoLC2vrK5V12sbm1vbO+buXkfGqSC0TWIei56PJeUsom3FFKe9RFAc+px2/fFV4XcfqJAsju7VJKFuiIcRGzCClZY88yBzQqxGBHN0k3uZkzB0m3tm3WpYU6BFYpekDiVanvntBDFJQxopwrGUfdtKlJthoRjhNK85qaQJJmM8pH1NIxxS6WbT9Dk61kqABrHQL1Joqv7eyHAo5ST09WQRVc57hfivJ3WUEQ3mzqvBhZuxKEkVjcjs+iDlSMWo6AcFTFCi+EQTTATTH0BkhAUmSrdY083Y8z0sks5pw7Ya9t1ZvXlZdlSFQziCE7DhHJpwDS1oA4FHeIYXeDWejDfj3fiYjVaMcmcf/sD4/AGwSp3g</latexit><latexit sha1_base64="BYIlJMutbB4NZHBAD6KKCsTGQbU=">AAACEnicbVDLSsNAFL2pr1pf8bFzM1gEVyURQZdFNy5EKtgHNCFMJtN26OTBzESoIX/hB7jVT3Anbv0Bv8DfcNJmoa0HBg7n3Ms9c/yEM6ks68uoLC2vrK5V12sbm1vbO+buXkfGqSC0TWIei56PJeUsom3FFKe9RFAc+px2/fFV4XcfqJAsju7VJKFuiIcRGzCClZY88yBzQqxGBHN0k3uZkzB0m3tm3WpYU6BFYpekDiVanvntBDFJQxopwrGUfdtKlJthoRjhNK85qaQJJmM8pH1NIxxS6WbT9Dk61kqABrHQL1Joqv7eyHAo5ST09WQRVc57hfivJ3WUEQ3mzqvBhZuxKEkVjcjs+iDlSMWo6AcFTFCi+EQTTATTH0BkhAUmSrdY083Y8z0sks5pw7Ya9t1ZvXlZdlSFQziCE7DhHJpwDS1oA4FHeIYXeDWejDfj3fiYjVaMcmcf/sD4/AGwSp3g</latexit><latexit sha1_base64="BYIlJMutbB4NZHBAD6KKCsTGQbU=">AAACEnicbVDLSsNAFL2pr1pf8bFzM1gEVyURQZdFNy5EKtgHNCFMJtN26OTBzESoIX/hB7jVT3Anbv0Bv8DfcNJmoa0HBg7n3Ms9c/yEM6ks68uoLC2vrK5V12sbm1vbO+buXkfGqSC0TWIei56PJeUsom3FFKe9RFAc+px2/fFV4XcfqJAsju7VJKFuiIcRGzCClZY88yBzQqxGBHN0k3uZkzB0m3tm3WpYU6BFYpekDiVanvntBDFJQxopwrGUfdtKlJthoRjhNK85qaQJJmM8pH1NIxxS6WbT9Dk61kqABrHQL1Joqv7eyHAo5ST09WQRVc57hfivJ3WUEQ3mzqvBhZuxKEkVjcjs+iDlSMWo6AcFTFCi+EQTTATTH0BkhAUmSrdY083Y8z0sks5pw7Ya9t1ZvXlZdlSFQziCE7DhHJpwDS1oA4FHeIYXeDWejDfj3fiYjVaMcmcf/sD4/AGwSp3g</latexit><latexit sha1_base64="BYIlJMutbB4NZHBAD6KKCsTGQbU=">AAACEnicbVDLSsNAFL2pr1pf8bFzM1gEVyURQZdFNy5EKtgHNCFMJtN26OTBzESoIX/hB7jVT3Anbv0Bv8DfcNJmoa0HBg7n3Ms9c/yEM6ks68uoLC2vrK5V12sbm1vbO+buXkfGqSC0TWIei56PJeUsom3FFKe9RFAc+px2/fFV4XcfqJAsju7VJKFuiIcRGzCClZY88yBzQqxGBHN0k3uZkzB0m3tm3WpYU6BFYpekDiVanvntBDFJQxopwrGUfdtKlJthoRjhNK85qaQJJmM8pH1NIxxS6WbT9Dk61kqABrHQL1Joqv7eyHAo5ST09WQRVc57hfivJ3WUEQ3mzqvBhZuxKEkVjcjs+iDlSMWo6AcFTFCi+EQTTATTH0BkhAUmSrdY083Y8z0sks5pw7Ya9t1ZvXlZdlSFQziCE7DhHJpwDS1oA4FHeIYXeDWejDfj3fiYjVaMcmcf/sD4/AGwSp3g</latexit>

L⇡⇡
<latexit sha1_base64="Idm/Qz/tG6w+IBd/onYeVzZQKX8=">AAACFHicbVDLSsNAFJ3UV62vqODGzWARXJVEBF0W3bhwUcHWQhPCZHLTDp08mJkIJeY3/AC3+gnuxK17v8DfcNJmoa0HLhzOuZd77/FTzqSyrC+jtrS8srpWX29sbG5t75i7ez2ZZIJClyY8EX2fSOAshq5iikM/FUAin8O9P74q/fsHEJIl8Z2apOBGZBizkFGitOSZB7kTETWihOObwsudlGFdhWc2rZY1BV4kdkWaqELHM7+dIKFZBLGinEg5sK1UuTkRilEORcPJJKSEjskQBprGJALp5tP7C3yslQCHidAVKzxVf0/kJJJyEvm6szxWznul+K8n9SkjCObWq/DCzVmcZgpiOtseZhyrBJcJ4YAJoIpPNCFUMP0ApiMiCFU6x4ZOxp7PYZH0Tlu21bJvz5rtyyqjOjpER+gE2egctdE16qAuougRPaMX9Go8GW/Gu/Exa60Z1cw++gPj8wd7lp7b</latexit><latexit sha1_base64="Idm/Qz/tG6w+IBd/onYeVzZQKX8=">AAACFHicbVDLSsNAFJ3UV62vqODGzWARXJVEBF0W3bhwUcHWQhPCZHLTDp08mJkIJeY3/AC3+gnuxK17v8DfcNJmoa0HLhzOuZd77/FTzqSyrC+jtrS8srpWX29sbG5t75i7ez2ZZIJClyY8EX2fSOAshq5iikM/FUAin8O9P74q/fsHEJIl8Z2apOBGZBizkFGitOSZB7kTETWihOObwsudlGFdhWc2rZY1BV4kdkWaqELHM7+dIKFZBLGinEg5sK1UuTkRilEORcPJJKSEjskQBprGJALp5tP7C3yslQCHidAVKzxVf0/kJJJyEvm6szxWznul+K8n9SkjCObWq/DCzVmcZgpiOtseZhyrBJcJ4YAJoIpPNCFUMP0ApiMiCFU6x4ZOxp7PYZH0Tlu21bJvz5rtyyqjOjpER+gE2egctdE16qAuougRPaMX9Go8GW/Gu/Exa60Z1cw++gPj8wd7lp7b</latexit><latexit sha1_base64="Idm/Qz/tG6w+IBd/onYeVzZQKX8=">AAACFHicbVDLSsNAFJ3UV62vqODGzWARXJVEBF0W3bhwUcHWQhPCZHLTDp08mJkIJeY3/AC3+gnuxK17v8DfcNJmoa0HLhzOuZd77/FTzqSyrC+jtrS8srpWX29sbG5t75i7ez2ZZIJClyY8EX2fSOAshq5iikM/FUAin8O9P74q/fsHEJIl8Z2apOBGZBizkFGitOSZB7kTETWihOObwsudlGFdhWc2rZY1BV4kdkWaqELHM7+dIKFZBLGinEg5sK1UuTkRilEORcPJJKSEjskQBprGJALp5tP7C3yslQCHidAVKzxVf0/kJJJyEvm6szxWznul+K8n9SkjCObWq/DCzVmcZgpiOtseZhyrBJcJ4YAJoIpPNCFUMP0ApiMiCFU6x4ZOxp7PYZH0Tlu21bJvz5rtyyqjOjpER+gE2egctdE16qAuougRPaMX9Go8GW/Gu/Exa60Z1cw++gPj8wd7lp7b</latexit><latexit sha1_base64="Idm/Qz/tG6w+IBd/onYeVzZQKX8=">AAACFHicbVDLSsNAFJ3UV62vqODGzWARXJVEBF0W3bhwUcHWQhPCZHLTDp08mJkIJeY3/AC3+gnuxK17v8DfcNJmoa0HLhzOuZd77/FTzqSyrC+jtrS8srpWX29sbG5t75i7ez2ZZIJClyY8EX2fSOAshq5iikM/FUAin8O9P74q/fsHEJIl8Z2apOBGZBizkFGitOSZB7kTETWihOObwsudlGFdhWc2rZY1BV4kdkWaqELHM7+dIKFZBLGinEg5sK1UuTkRilEORcPJJKSEjskQBprGJALp5tP7C3yslQCHidAVKzxVf0/kJJJyEvm6szxWznul+K8n9SkjCObWq/DCzVmcZgpiOtseZhyrBJcJ4YAJoIpPNCFUMP0ApiMiCFU6x4ZOxp7PYZH0Tlu21bJvz5rtyyqjOjpER+gE2egctdE16qAuougRPaMX9Go8GW/Gu/Exa60Z1cw++gPj8wd7lp7b</latexit>

[ Cirigliano, Dekens, de Vries, Graesser, 2018] 

LNN
<latexit sha1_base64="qP2MRsG1ubRj7AQ8Y+H6wUpzqOU=">AAACD3icbVDLSsNAFJ3UV62vVJduBovgqiQi6LLoxoWUCvYBbQiTyU07dPJgZqKUkI/wA9zqJ7gTt36CX+BvOGmz0OqBgcM593LPHC/hTCrL+jQqK6tr6xvVzdrW9s7unlnf78k4FRS6NOaxGHhEAmcRdBVTHAaJABJ6HPre9Krw+/cgJIujOzVLwAnJOGIBo0RpyTXr2SgkakIJxze5m7XbuWs2rKY1B/5L7JI0UImOa36N/JimIUSKciLl0LYS5WREKEY55LVRKiEhdErGMNQ0IiFIJ5tHz/GxVnwcxEK/SOG5+nMjI6GUs9DTk0VOuewV4r+e1FEm4C+dV8GFk7EoSRVEdHE9SDlWMS7KwT4TQBWfaUKoYPoDmE6IIFTpCmu6GXu5h7+kd9q0raZ9e9ZoXZYdVdEhOkInyEbnqIWuUQd1EUUP6Ak9oxfj0Xg13oz3xWjFKHcO0C8YH9+HiJy7</latexit><latexit sha1_base64="qP2MRsG1ubRj7AQ8Y+H6wUpzqOU=">AAACD3icbVDLSsNAFJ3UV62vVJduBovgqiQi6LLoxoWUCvYBbQiTyU07dPJgZqKUkI/wA9zqJ7gTt36CX+BvOGmz0OqBgcM593LPHC/hTCrL+jQqK6tr6xvVzdrW9s7unlnf78k4FRS6NOaxGHhEAmcRdBVTHAaJABJ6HPre9Krw+/cgJIujOzVLwAnJOGIBo0RpyTXr2SgkakIJxze5m7XbuWs2rKY1B/5L7JI0UImOa36N/JimIUSKciLl0LYS5WREKEY55LVRKiEhdErGMNQ0IiFIJ5tHz/GxVnwcxEK/SOG5+nMjI6GUs9DTk0VOuewV4r+e1FEm4C+dV8GFk7EoSRVEdHE9SDlWMS7KwT4TQBWfaUKoYPoDmE6IIFTpCmu6GXu5h7+kd9q0raZ9e9ZoXZYdVdEhOkInyEbnqIWuUQd1EUUP6Ak9oxfj0Xg13oz3xWjFKHcO0C8YH9+HiJy7</latexit><latexit sha1_base64="qP2MRsG1ubRj7AQ8Y+H6wUpzqOU=">AAACD3icbVDLSsNAFJ3UV62vVJduBovgqiQi6LLoxoWUCvYBbQiTyU07dPJgZqKUkI/wA9zqJ7gTt36CX+BvOGmz0OqBgcM593LPHC/hTCrL+jQqK6tr6xvVzdrW9s7unlnf78k4FRS6NOaxGHhEAmcRdBVTHAaJABJ6HPre9Krw+/cgJIujOzVLwAnJOGIBo0RpyTXr2SgkakIJxze5m7XbuWs2rKY1B/5L7JI0UImOa36N/JimIUSKciLl0LYS5WREKEY55LVRKiEhdErGMNQ0IiFIJ5tHz/GxVnwcxEK/SOG5+nMjI6GUs9DTk0VOuewV4r+e1FEm4C+dV8GFk7EoSRVEdHE9SDlWMS7KwT4TQBWfaUKoYPoDmE6IIFTpCmu6GXu5h7+kd9q0raZ9e9ZoXZYdVdEhOkInyEbnqIWuUQd1EUUP6Ak9oxfj0Xg13oz3xWjFKHcO0C8YH9+HiJy7</latexit><latexit sha1_base64="qP2MRsG1ubRj7AQ8Y+H6wUpzqOU=">AAACD3icbVDLSsNAFJ3UV62vVJduBovgqiQi6LLoxoWUCvYBbQiTyU07dPJgZqKUkI/wA9zqJ7gTt36CX+BvOGmz0OqBgcM593LPHC/hTCrL+jQqK6tr6xvVzdrW9s7unlnf78k4FRS6NOaxGHhEAmcRdBVTHAaJABJ6HPre9Krw+/cgJIujOzVLwAnJOGIBo0RpyTXr2SgkakIJxze5m7XbuWs2rKY1B/5L7JI0UImOa36N/JimIUSKciLl0LYS5WREKEY55LVRKiEhdErGMNQ0IiFIJ5tHz/GxVnwcxEK/SOG5+nMjI6GUs9DTk0VOuewV4r+e1FEm4C+dV8GFk7EoSRVEdHE9SDlWMS7KwT4TQBWfaUKoYPoDmE6IIFTpCmu6GXu5h7+kd9q0raZ9e9ZoXZYdVdEhOkInyEbnqIWuUQd1EUUP6Ak9oxfj0Xg13oz3xWjFKHcO0C8YH9+HiJy7</latexit>
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Long-Range from LNV Operators

Long-range neutrino potential: no nv mass dependence

Complete dim-6 LEFT 4-fermion operator basis

No dim-9 SMEFT 4-fermion operator!
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ChiPT: Quark to Nucleon

L⇡N
<latexit sha1_base64="BYIlJMutbB4NZHBAD6KKCsTGQbU=">AAACEnicbVDLSsNAFL2pr1pf8bFzM1gEVyURQZdFNy5EKtgHNCFMJtN26OTBzESoIX/hB7jVT3Anbv0Bv8DfcNJmoa0HBg7n3Ms9c/yEM6ks68uoLC2vrK5V12sbm1vbO+buXkfGqSC0TWIei56PJeUsom3FFKe9RFAc+px2/fFV4XcfqJAsju7VJKFuiIcRGzCClZY88yBzQqxGBHN0k3uZkzB0m3tm3WpYU6BFYpekDiVanvntBDFJQxopwrGUfdtKlJthoRjhNK85qaQJJmM8pH1NIxxS6WbT9Dk61kqABrHQL1Joqv7eyHAo5ST09WQRVc57hfivJ3WUEQ3mzqvBhZuxKEkVjcjs+iDlSMWo6AcFTFCi+EQTTATTH0BkhAUmSrdY083Y8z0sks5pw7Ya9t1ZvXlZdlSFQziCE7DhHJpwDS1oA4FHeIYXeDWejDfj3fiYjVaMcmcf/sD4/AGwSp3g</latexit><latexit sha1_base64="BYIlJMutbB4NZHBAD6KKCsTGQbU=">AAACEnicbVDLSsNAFL2pr1pf8bFzM1gEVyURQZdFNy5EKtgHNCFMJtN26OTBzESoIX/hB7jVT3Anbv0Bv8DfcNJmoa0HBg7n3Ms9c/yEM6ks68uoLC2vrK5V12sbm1vbO+buXkfGqSC0TWIei56PJeUsom3FFKe9RFAc+px2/fFV4XcfqJAsju7VJKFuiIcRGzCClZY88yBzQqxGBHN0k3uZkzB0m3tm3WpYU6BFYpekDiVanvntBDFJQxopwrGUfdtKlJthoRjhNK85qaQJJmM8pH1NIxxS6WbT9Dk61kqABrHQL1Joqv7eyHAo5ST09WQRVc57hfivJ3WUEQ3mzqvBhZuxKEkVjcjs+iDlSMWo6AcFTFCi+EQTTATTH0BkhAUmSrdY083Y8z0sks5pw7Ya9t1ZvXlZdlSFQziCE7DhHJpwDS1oA4FHeIYXeDWejDfj3fiYjVaMcmcf/sD4/AGwSp3g</latexit><latexit sha1_base64="BYIlJMutbB4NZHBAD6KKCsTGQbU=">AAACEnicbVDLSsNAFL2pr1pf8bFzM1gEVyURQZdFNy5EKtgHNCFMJtN26OTBzESoIX/hB7jVT3Anbv0Bv8DfcNJmoa0HBg7n3Ms9c/yEM6ks68uoLC2vrK5V12sbm1vbO+buXkfGqSC0TWIei56PJeUsom3FFKe9RFAc+px2/fFV4XcfqJAsju7VJKFuiIcRGzCClZY88yBzQqxGBHN0k3uZkzB0m3tm3WpYU6BFYpekDiVanvntBDFJQxopwrGUfdtKlJthoRjhNK85qaQJJmM8pH1NIxxS6WbT9Dk61kqABrHQL1Joqv7eyHAo5ST09WQRVc57hfivJ3WUEQ3mzqvBhZuxKEkVjcjs+iDlSMWo6AcFTFCi+EQTTATTH0BkhAUmSrdY083Y8z0sks5pw7Ya9t1ZvXlZdlSFQziCE7DhHJpwDS1oA4FHeIYXeDWejDfj3fiYjVaMcmcf/sD4/AGwSp3g</latexit><latexit sha1_base64="BYIlJMutbB4NZHBAD6KKCsTGQbU=">AAACEnicbVDLSsNAFL2pr1pf8bFzM1gEVyURQZdFNy5EKtgHNCFMJtN26OTBzESoIX/hB7jVT3Anbv0Bv8DfcNJmoa0HBg7n3Ms9c/yEM6ks68uoLC2vrK5V12sbm1vbO+buXkfGqSC0TWIei56PJeUsom3FFKe9RFAc+px2/fFV4XcfqJAsju7VJKFuiIcRGzCClZY88yBzQqxGBHN0k3uZkzB0m3tm3WpYU6BFYpekDiVanvntBDFJQxopwrGUfdtKlJthoRjhNK85qaQJJmM8pH1NIxxS6WbT9Dk61kqABrHQL1Joqv7eyHAo5ST09WQRVc57hfivJ3WUEQ3mzqvBhZuxKEkVjcjs+iDlSMWo6AcFTFCi+EQTTATTH0BkhAUmSrdY083Y8z0sks5pw7Ya9t1ZvXlZdlSFQziCE7DhHJpwDS1oA4FHeIYXeDWejDfj3fiYjVaMcmcf/sD4/AGwSp3g</latexit>

[ Cirigliano, Dekens, de Vries, Graesser, 2018] 

L⇡N
<latexit sha1_base64="BYIlJMutbB4NZHBAD6KKCsTGQbU=">AAACEnicbVDLSsNAFL2pr1pf8bFzM1gEVyURQZdFNy5EKtgHNCFMJtN26OTBzESoIX/hB7jVT3Anbv0Bv8DfcNJmoa0HBg7n3Ms9c/yEM6ks68uoLC2vrK5V12sbm1vbO+buXkfGqSC0TWIei56PJeUsom3FFKe9RFAc+px2/fFV4XcfqJAsju7VJKFuiIcRGzCClZY88yBzQqxGBHN0k3uZkzB0m3tm3WpYU6BFYpekDiVanvntBDFJQxopwrGUfdtKlJthoRjhNK85qaQJJmM8pH1NIxxS6WbT9Dk61kqABrHQL1Joqv7eyHAo5ST09WQRVc57hfivJ3WUEQ3mzqvBhZuxKEkVjcjs+iDlSMWo6AcFTFCi+EQTTATTH0BkhAUmSrdY083Y8z0sks5pw7Ya9t1ZvXlZdlSFQziCE7DhHJpwDS1oA4FHeIYXeDWejDfj3fiYjVaMcmcf/sD4/AGwSp3g</latexit><latexit sha1_base64="BYIlJMutbB4NZHBAD6KKCsTGQbU=">AAACEnicbVDLSsNAFL2pr1pf8bFzM1gEVyURQZdFNy5EKtgHNCFMJtN26OTBzESoIX/hB7jVT3Anbv0Bv8DfcNJmoa0HBg7n3Ms9c/yEM6ks68uoLC2vrK5V12sbm1vbO+buXkfGqSC0TWIei56PJeUsom3FFKe9RFAc+px2/fFV4XcfqJAsju7VJKFuiIcRGzCClZY88yBzQqxGBHN0k3uZkzB0m3tm3WpYU6BFYpekDiVanvntBDFJQxopwrGUfdtKlJthoRjhNK85qaQJJmM8pH1NIxxS6WbT9Dk61kqABrHQL1Joqv7eyHAo5ST09WQRVc57hfivJ3WUEQ3mzqvBhZuxKEkVjcjs+iDlSMWo6AcFTFCi+EQTTATTH0BkhAUmSrdY083Y8z0sks5pw7Ya9t1ZvXlZdlSFQziCE7DhHJpwDS1oA4FHeIYXeDWejDfj3fiYjVaMcmcf/sD4/AGwSp3g</latexit><latexit sha1_base64="BYIlJMutbB4NZHBAD6KKCsTGQbU=">AAACEnicbVDLSsNAFL2pr1pf8bFzM1gEVyURQZdFNy5EKtgHNCFMJtN26OTBzESoIX/hB7jVT3Anbv0Bv8DfcNJmoa0HBg7n3Ms9c/yEM6ks68uoLC2vrK5V12sbm1vbO+buXkfGqSC0TWIei56PJeUsom3FFKe9RFAc+px2/fFV4XcfqJAsju7VJKFuiIcRGzCClZY88yBzQqxGBHN0k3uZkzB0m3tm3WpYU6BFYpekDiVanvntBDFJQxopwrGUfdtKlJthoRjhNK85qaQJJmM8pH1NIxxS6WbT9Dk61kqABrHQL1Joqv7eyHAo5ST09WQRVc57hfivJ3WUEQ3mzqvBhZuxKEkVjcjs+iDlSMWo6AcFTFCi+EQTTATTH0BkhAUmSrdY083Y8z0sks5pw7Ya9t1ZvXlZdlSFQziCE7DhHJpwDS1oA4FHeIYXeDWejDfj3fiYjVaMcmcf/sD4/AGwSp3g</latexit><latexit sha1_base64="BYIlJMutbB4NZHBAD6KKCsTGQbU=">AAACEnicbVDLSsNAFL2pr1pf8bFzM1gEVyURQZdFNy5EKtgHNCFMJtN26OTBzESoIX/hB7jVT3Anbv0Bv8DfcNJmoa0HBg7n3Ms9c/yEM6ks68uoLC2vrK5V12sbm1vbO+buXkfGqSC0TWIei56PJeUsom3FFKe9RFAc+px2/fFV4XcfqJAsju7VJKFuiIcRGzCClZY88yBzQqxGBHN0k3uZkzB0m3tm3WpYU6BFYpekDiVanvntBDFJQxopwrGUfdtKlJthoRjhNK85qaQJJmM8pH1NIxxS6WbT9Dk61kqABrHQL1Joqv7eyHAo5ST09WQRVc57hfivJ3WUEQ3mzqvBhZuxKEkVjcjs+iDlSMWo6AcFTFCi+EQTTATTH0BkhAUmSrdY083Y8z0sks5pw7Ya9t1ZvXlZdlSFQziCE7DhHJpwDS1oA4FHeIYXeDWejDfj3fiYjVaMcmcf/sD4/AGwSp3g</latexit>

Chiral perturbation theory + Heavy baryon EFT + LNV external source



Jiang-Hao Yu  43

0vbb at SMEFT



Jiang-Hao Yu  44

0vbb at ChiPT

⇡
<latexit sha1_base64="Zk+TWr1VAL5T50OjTbyJ80/25H8=">AAAB/3icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKthbaUDabSbt0swm7G6GEHvwBXvUneBOv/hR/gX/DbZuDtj4YeLw3w8y8IBVcG9f9ckorq2vrG+XNytb2zu5edf+grZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj66n/8IhK80Tem3GKfkwHkkecUWOlu17K+9WaW3dnIMvEK0gNCjT71e9emLAsRmmYoFp3PTc1fk6V4UzgpNLLNKaUjegAu5ZKGqP289mpE3JilZBEibIlDZmpvydyGms9jgPbGVMz1IveVPzX0/aUIYYL60106edcpplByebbo0wQk5BpGCTkCpkRY0soU9w+QNiQKsqMjaxik/EWc1gm7bO659a92/Na46rIqAxHcAyn4MEFNOAGmtACBgN4hhd4dZ6cN+fd+Zi3lpxi5hD+wPn8AUfzlqY=</latexit><latexit sha1_base64="Zk+TWr1VAL5T50OjTbyJ80/25H8=">AAAB/3icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKthbaUDabSbt0swm7G6GEHvwBXvUneBOv/hR/gX/DbZuDtj4YeLw3w8y8IBVcG9f9ckorq2vrG+XNytb2zu5edf+grZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj66n/8IhK80Tem3GKfkwHkkecUWOlu17K+9WaW3dnIMvEK0gNCjT71e9emLAsRmmYoFp3PTc1fk6V4UzgpNLLNKaUjegAu5ZKGqP289mpE3JilZBEibIlDZmpvydyGms9jgPbGVMz1IveVPzX0/aUIYYL60106edcpplByebbo0wQk5BpGCTkCpkRY0soU9w+QNiQKsqMjaxik/EWc1gm7bO659a92/Na46rIqAxHcAyn4MEFNOAGmtACBgN4hhd4dZ6cN+fd+Zi3lpxi5hD+wPn8AUfzlqY=</latexit><latexit sha1_base64="Zk+TWr1VAL5T50OjTbyJ80/25H8=">AAAB/3icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKthbaUDabSbt0swm7G6GEHvwBXvUneBOv/hR/gX/DbZuDtj4YeLw3w8y8IBVcG9f9ckorq2vrG+XNytb2zu5edf+grZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj66n/8IhK80Tem3GKfkwHkkecUWOlu17K+9WaW3dnIMvEK0gNCjT71e9emLAsRmmYoFp3PTc1fk6V4UzgpNLLNKaUjegAu5ZKGqP289mpE3JilZBEibIlDZmpvydyGms9jgPbGVMz1IveVPzX0/aUIYYL60106edcpplByebbo0wQk5BpGCTkCpkRY0soU9w+QNiQKsqMjaxik/EWc1gm7bO659a92/Na46rIqAxHcAyn4MEFNOAGmtACBgN4hhd4dZ6cN+fd+Zi3lpxi5hD+wPn8AUfzlqY=</latexit><latexit sha1_base64="Zk+TWr1VAL5T50OjTbyJ80/25H8=">AAAB/3icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKthbaUDabSbt0swm7G6GEHvwBXvUneBOv/hR/gX/DbZuDtj4YeLw3w8y8IBVcG9f9ckorq2vrG+XNytb2zu5edf+grZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj66n/8IhK80Tem3GKfkwHkkecUWOlu17K+9WaW3dnIMvEK0gNCjT71e9emLAsRmmYoFp3PTc1fk6V4UzgpNLLNKaUjegAu5ZKGqP289mpE3JilZBEibIlDZmpvydyGms9jgPbGVMz1IveVPzX0/aUIYYL60106edcpplByebbo0wQk5BpGCTkCpkRY0soU9w+QNiQKsqMjaxik/EWc1gm7bO659a92/Na46rIqAxHcAyn4MEFNOAGmtACBgN4hhd4dZ6cN+fd+Zi3lpxi5hD+wPn8AUfzlqY=</latexit> ⇡

<latexit sha1_base64="Zk+TWr1VAL5T50OjTbyJ80/25H8=">AAAB/3icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKthbaUDabSbt0swm7G6GEHvwBXvUneBOv/hR/gX/DbZuDtj4YeLw3w8y8IBVcG9f9ckorq2vrG+XNytb2zu5edf+grZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj66n/8IhK80Tem3GKfkwHkkecUWOlu17K+9WaW3dnIMvEK0gNCjT71e9emLAsRmmYoFp3PTc1fk6V4UzgpNLLNKaUjegAu5ZKGqP289mpE3JilZBEibIlDZmpvydyGms9jgPbGVMz1IveVPzX0/aUIYYL60106edcpplByebbo0wQk5BpGCTkCpkRY0soU9w+QNiQKsqMjaxik/EWc1gm7bO659a92/Na46rIqAxHcAyn4MEFNOAGmtACBgN4hhd4dZ6cN+fd+Zi3lpxi5hD+wPn8AUfzlqY=</latexit><latexit sha1_base64="Zk+TWr1VAL5T50OjTbyJ80/25H8=">AAAB/3icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKthbaUDabSbt0swm7G6GEHvwBXvUneBOv/hR/gX/DbZuDtj4YeLw3w8y8IBVcG9f9ckorq2vrG+XNytb2zu5edf+grZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj66n/8IhK80Tem3GKfkwHkkecUWOlu17K+9WaW3dnIMvEK0gNCjT71e9emLAsRmmYoFp3PTc1fk6V4UzgpNLLNKaUjegAu5ZKGqP289mpE3JilZBEibIlDZmpvydyGms9jgPbGVMz1IveVPzX0/aUIYYL60106edcpplByebbo0wQk5BpGCTkCpkRY0soU9w+QNiQKsqMjaxik/EWc1gm7bO659a92/Na46rIqAxHcAyn4MEFNOAGmtACBgN4hhd4dZ6cN+fd+Zi3lpxi5hD+wPn8AUfzlqY=</latexit><latexit sha1_base64="Zk+TWr1VAL5T50OjTbyJ80/25H8=">AAAB/3icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKthbaUDabSbt0swm7G6GEHvwBXvUneBOv/hR/gX/DbZuDtj4YeLw3w8y8IBVcG9f9ckorq2vrG+XNytb2zu5edf+grZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj66n/8IhK80Tem3GKfkwHkkecUWOlu17K+9WaW3dnIMvEK0gNCjT71e9emLAsRmmYoFp3PTc1fk6V4UzgpNLLNKaUjegAu5ZKGqP289mpE3JilZBEibIlDZmpvydyGms9jgPbGVMz1IveVPzX0/aUIYYL60106edcpplByebbo0wQk5BpGCTkCpkRY0soU9w+QNiQKsqMjaxik/EWc1gm7bO659a92/Na46rIqAxHcAyn4MEFNOAGmtACBgN4hhd4dZ6cN+fd+Zi3lpxi5hD+wPn8AUfzlqY=</latexit><latexit sha1_base64="Zk+TWr1VAL5T50OjTbyJ80/25H8=">AAAB/3icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKthbaUDabSbt0swm7G6GEHvwBXvUneBOv/hR/gX/DbZuDtj4YeLw3w8y8IBVcG9f9ckorq2vrG+XNytb2zu5edf+grZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj66n/8IhK80Tem3GKfkwHkkecUWOlu17K+9WaW3dnIMvEK0gNCjT71e9emLAsRmmYoFp3PTc1fk6V4UzgpNLLNKaUjegAu5ZKGqP289mpE3JilZBEibIlDZmpvydyGms9jgPbGVMz1IveVPzX0/aUIYYL60106edcpplByebbo0wQk5BpGCTkCpkRY0soU9w+QNiQKsqMjaxik/EWc1gm7bO659a92/Na46rIqAxHcAyn4MEFNOAGmtACBgN4hhd4dZ6cN+fd+Zi3lpxi5hD+wPn8AUfzlqY=</latexit>

⇡
<latexit sha1_base64="Zk+TWr1VAL5T50OjTbyJ80/25H8=">AAAB/3icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKthbaUDabSbt0swm7G6GEHvwBXvUneBOv/hR/gX/DbZuDtj4YeLw3w8y8IBVcG9f9ckorq2vrG+XNytb2zu5edf+grZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj66n/8IhK80Tem3GKfkwHkkecUWOlu17K+9WaW3dnIMvEK0gNCjT71e9emLAsRmmYoFp3PTc1fk6V4UzgpNLLNKaUjegAu5ZKGqP289mpE3JilZBEibIlDZmpvydyGms9jgPbGVMz1IveVPzX0/aUIYYL60106edcpplByebbo0wQk5BpGCTkCpkRY0soU9w+QNiQKsqMjaxik/EWc1gm7bO659a92/Na46rIqAxHcAyn4MEFNOAGmtACBgN4hhd4dZ6cN+fd+Zi3lpxi5hD+wPn8AUfzlqY=</latexit><latexit sha1_base64="Zk+TWr1VAL5T50OjTbyJ80/25H8=">AAAB/3icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKthbaUDabSbt0swm7G6GEHvwBXvUneBOv/hR/gX/DbZuDtj4YeLw3w8y8IBVcG9f9ckorq2vrG+XNytb2zu5edf+grZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj66n/8IhK80Tem3GKfkwHkkecUWOlu17K+9WaW3dnIMvEK0gNCjT71e9emLAsRmmYoFp3PTc1fk6V4UzgpNLLNKaUjegAu5ZKGqP289mpE3JilZBEibIlDZmpvydyGms9jgPbGVMz1IveVPzX0/aUIYYL60106edcpplByebbo0wQk5BpGCTkCpkRY0soU9w+QNiQKsqMjaxik/EWc1gm7bO659a92/Na46rIqAxHcAyn4MEFNOAGmtACBgN4hhd4dZ6cN+fd+Zi3lpxi5hD+wPn8AUfzlqY=</latexit><latexit sha1_base64="Zk+TWr1VAL5T50OjTbyJ80/25H8=">AAAB/3icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKthbaUDabSbt0swm7G6GEHvwBXvUneBOv/hR/gX/DbZuDtj4YeLw3w8y8IBVcG9f9ckorq2vrG+XNytb2zu5edf+grZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj66n/8IhK80Tem3GKfkwHkkecUWOlu17K+9WaW3dnIMvEK0gNCjT71e9emLAsRmmYoFp3PTc1fk6V4UzgpNLLNKaUjegAu5ZKGqP289mpE3JilZBEibIlDZmpvydyGms9jgPbGVMz1IveVPzX0/aUIYYL60106edcpplByebbo0wQk5BpGCTkCpkRY0soU9w+QNiQKsqMjaxik/EWc1gm7bO659a92/Na46rIqAxHcAyn4MEFNOAGmtACBgN4hhd4dZ6cN+fd+Zi3lpxi5hD+wPn8AUfzlqY=</latexit><latexit sha1_base64="Zk+TWr1VAL5T50OjTbyJ80/25H8=">AAAB/3icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKthbaUDabSbt0swm7G6GEHvwBXvUneBOv/hR/gX/DbZuDtj4YeLw3w8y8IBVcG9f9ckorq2vrG+XNytb2zu5edf+grZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj66n/8IhK80Tem3GKfkwHkkecUWOlu17K+9WaW3dnIMvEK0gNCjT71e9emLAsRmmYoFp3PTc1fk6V4UzgpNLLNKaUjegAu5ZKGqP289mpE3JilZBEibIlDZmpvydyGms9jgPbGVMz1IveVPzX0/aUIYYL60106edcpplByebbo0wQk5BpGCTkCpkRY0soU9w+QNiQKsqMjaxik/EWc1gm7bO659a92/Na46rIqAxHcAyn4MEFNOAGmtACBgN4hhd4dZ6cN+fd+Zi3lpxi5hD+wPn8AUfzlqY=</latexit> ⇡

<latexit sha1_base64="Zk+TWr1VAL5T50OjTbyJ80/25H8=">AAAB/3icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKthbaUDabSbt0swm7G6GEHvwBXvUneBOv/hR/gX/DbZuDtj4YeLw3w8y8IBVcG9f9ckorq2vrG+XNytb2zu5edf+grZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj66n/8IhK80Tem3GKfkwHkkecUWOlu17K+9WaW3dnIMvEK0gNCjT71e9emLAsRmmYoFp3PTc1fk6V4UzgpNLLNKaUjegAu5ZKGqP289mpE3JilZBEibIlDZmpvydyGms9jgPbGVMz1IveVPzX0/aUIYYL60106edcpplByebbo0wQk5BpGCTkCpkRY0soU9w+QNiQKsqMjaxik/EWc1gm7bO659a92/Na46rIqAxHcAyn4MEFNOAGmtACBgN4hhd4dZ6cN+fd+Zi3lpxi5hD+wPn8AUfzlqY=</latexit><latexit sha1_base64="Zk+TWr1VAL5T50OjTbyJ80/25H8=">AAAB/3icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKthbaUDabSbt0swm7G6GEHvwBXvUneBOv/hR/gX/DbZuDtj4YeLw3w8y8IBVcG9f9ckorq2vrG+XNytb2zu5edf+grZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj66n/8IhK80Tem3GKfkwHkkecUWOlu17K+9WaW3dnIMvEK0gNCjT71e9emLAsRmmYoFp3PTc1fk6V4UzgpNLLNKaUjegAu5ZKGqP289mpE3JilZBEibIlDZmpvydyGms9jgPbGVMz1IveVPzX0/aUIYYL60106edcpplByebbo0wQk5BpGCTkCpkRY0soU9w+QNiQKsqMjaxik/EWc1gm7bO659a92/Na46rIqAxHcAyn4MEFNOAGmtACBgN4hhd4dZ6cN+fd+Zi3lpxi5hD+wPn8AUfzlqY=</latexit><latexit sha1_base64="Zk+TWr1VAL5T50OjTbyJ80/25H8=">AAAB/3icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKthbaUDabSbt0swm7G6GEHvwBXvUneBOv/hR/gX/DbZuDtj4YeLw3w8y8IBVcG9f9ckorq2vrG+XNytb2zu5edf+grZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj66n/8IhK80Tem3GKfkwHkkecUWOlu17K+9WaW3dnIMvEK0gNCjT71e9emLAsRmmYoFp3PTc1fk6V4UzgpNLLNKaUjegAu5ZKGqP289mpE3JilZBEibIlDZmpvydyGms9jgPbGVMz1IveVPzX0/aUIYYL60106edcpplByebbo0wQk5BpGCTkCpkRY0soU9w+QNiQKsqMjaxik/EWc1gm7bO659a92/Na46rIqAxHcAyn4MEFNOAGmtACBgN4hhd4dZ6cN+fd+Zi3lpxi5hD+wPn8AUfzlqY=</latexit><latexit sha1_base64="Zk+TWr1VAL5T50OjTbyJ80/25H8=">AAAB/3icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKthbaUDabSbt0swm7G6GEHvwBXvUneBOv/hR/gX/DbZuDtj4YeLw3w8y8IBVcG9f9ckorq2vrG+XNytb2zu5edf+grZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj66n/8IhK80Tem3GKfkwHkkecUWOlu17K+9WaW3dnIMvEK0gNCjT71e9emLAsRmmYoFp3PTc1fk6V4UzgpNLLNKaUjegAu5ZKGqP289mpE3JilZBEibIlDZmpvydyGms9jgPbGVMz1IveVPzX0/aUIYYL60106edcpplByebbo0wQk5BpGCTkCpkRY0soU9w+QNiQKsqMjaxik/EWc1gm7bO659a92/Na46rIqAxHcAyn4MEFNOAGmtACBgN4hhd4dZ6cN+fd+Zi3lpxi5hD+wPn8AUfzlqY=</latexit> ⇡
<latexit sha1_base64="Zk+TWr1VAL5T50OjTbyJ80/25H8=">AAAB/3icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKthbaUDabSbt0swm7G6GEHvwBXvUneBOv/hR/gX/DbZuDtj4YeLw3w8y8IBVcG9f9ckorq2vrG+XNytb2zu5edf+grZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj66n/8IhK80Tem3GKfkwHkkecUWOlu17K+9WaW3dnIMvEK0gNCjT71e9emLAsRmmYoFp3PTc1fk6V4UzgpNLLNKaUjegAu5ZKGqP289mpE3JilZBEibIlDZmpvydyGms9jgPbGVMz1IveVPzX0/aUIYYL60106edcpplByebbo0wQk5BpGCTkCpkRY0soU9w+QNiQKsqMjaxik/EWc1gm7bO659a92/Na46rIqAxHcAyn4MEFNOAGmtACBgN4hhd4dZ6cN+fd+Zi3lpxi5hD+wPn8AUfzlqY=</latexit><latexit sha1_base64="Zk+TWr1VAL5T50OjTbyJ80/25H8=">AAAB/3icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKthbaUDabSbt0swm7G6GEHvwBXvUneBOv/hR/gX/DbZuDtj4YeLw3w8y8IBVcG9f9ckorq2vrG+XNytb2zu5edf+grZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj66n/8IhK80Tem3GKfkwHkkecUWOlu17K+9WaW3dnIMvEK0gNCjT71e9emLAsRmmYoFp3PTc1fk6V4UzgpNLLNKaUjegAu5ZKGqP289mpE3JilZBEibIlDZmpvydyGms9jgPbGVMz1IveVPzX0/aUIYYL60106edcpplByebbo0wQk5BpGCTkCpkRY0soU9w+QNiQKsqMjaxik/EWc1gm7bO659a92/Na46rIqAxHcAyn4MEFNOAGmtACBgN4hhd4dZ6cN+fd+Zi3lpxi5hD+wPn8AUfzlqY=</latexit><latexit sha1_base64="Zk+TWr1VAL5T50OjTbyJ80/25H8=">AAAB/3icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKthbaUDabSbt0swm7G6GEHvwBXvUneBOv/hR/gX/DbZuDtj4YeLw3w8y8IBVcG9f9ckorq2vrG+XNytb2zu5edf+grZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj66n/8IhK80Tem3GKfkwHkkecUWOlu17K+9WaW3dnIMvEK0gNCjT71e9emLAsRmmYoFp3PTc1fk6V4UzgpNLLNKaUjegAu5ZKGqP289mpE3JilZBEibIlDZmpvydyGms9jgPbGVMz1IveVPzX0/aUIYYL60106edcpplByebbo0wQk5BpGCTkCpkRY0soU9w+QNiQKsqMjaxik/EWc1gm7bO659a92/Na46rIqAxHcAyn4MEFNOAGmtACBgN4hhd4dZ6cN+fd+Zi3lpxi5hD+wPn8AUfzlqY=</latexit><latexit sha1_base64="Zk+TWr1VAL5T50OjTbyJ80/25H8=">AAAB/3icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKthbaUDabSbt0swm7G6GEHvwBXvUneBOv/hR/gX/DbZuDtj4YeLw3w8y8IBVcG9f9ckorq2vrG+XNytb2zu5edf+grZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj66n/8IhK80Tem3GKfkwHkkecUWOlu17K+9WaW3dnIMvEK0gNCjT71e9emLAsRmmYoFp3PTc1fk6V4UzgpNLLNKaUjegAu5ZKGqP289mpE3JilZBEibIlDZmpvydyGms9jgPbGVMz1IveVPzX0/aUIYYL60106edcpplByebbo0wQk5BpGCTkCpkRY0soU9w+QNiQKsqMjaxik/EWc1gm7bO659a92/Na46rIqAxHcAyn4MEFNOAGmtACBgN4hhd4dZ6cN+fd+Zi3lpxi5hD+wPn8AUfzlqY=</latexit>

⇡
<latexit sha1_base64="Zk+TWr1VAL5T50OjTbyJ80/25H8=">AAAB/3icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKthbaUDabSbt0swm7G6GEHvwBXvUneBOv/hR/gX/DbZuDtj4YeLw3w8y8IBVcG9f9ckorq2vrG+XNytb2zu5edf+grZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj66n/8IhK80Tem3GKfkwHkkecUWOlu17K+9WaW3dnIMvEK0gNCjT71e9emLAsRmmYoFp3PTc1fk6V4UzgpNLLNKaUjegAu5ZKGqP289mpE3JilZBEibIlDZmpvydyGms9jgPbGVMz1IveVPzX0/aUIYYL60106edcpplByebbo0wQk5BpGCTkCpkRY0soU9w+QNiQKsqMjaxik/EWc1gm7bO659a92/Na46rIqAxHcAyn4MEFNOAGmtACBgN4hhd4dZ6cN+fd+Zi3lpxi5hD+wPn8AUfzlqY=</latexit><latexit sha1_base64="Zk+TWr1VAL5T50OjTbyJ80/25H8=">AAAB/3icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKthbaUDabSbt0swm7G6GEHvwBXvUneBOv/hR/gX/DbZuDtj4YeLw3w8y8IBVcG9f9ckorq2vrG+XNytb2zu5edf+grZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj66n/8IhK80Tem3GKfkwHkkecUWOlu17K+9WaW3dnIMvEK0gNCjT71e9emLAsRmmYoFp3PTc1fk6V4UzgpNLLNKaUjegAu5ZKGqP289mpE3JilZBEibIlDZmpvydyGms9jgPbGVMz1IveVPzX0/aUIYYL60106edcpplByebbo0wQk5BpGCTkCpkRY0soU9w+QNiQKsqMjaxik/EWc1gm7bO659a92/Na46rIqAxHcAyn4MEFNOAGmtACBgN4hhd4dZ6cN+fd+Zi3lpxi5hD+wPn8AUfzlqY=</latexit><latexit sha1_base64="Zk+TWr1VAL5T50OjTbyJ80/25H8=">AAAB/3icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKthbaUDabSbt0swm7G6GEHvwBXvUneBOv/hR/gX/DbZuDtj4YeLw3w8y8IBVcG9f9ckorq2vrG+XNytb2zu5edf+grZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj66n/8IhK80Tem3GKfkwHkkecUWOlu17K+9WaW3dnIMvEK0gNCjT71e9emLAsRmmYoFp3PTc1fk6V4UzgpNLLNKaUjegAu5ZKGqP289mpE3JilZBEibIlDZmpvydyGms9jgPbGVMz1IveVPzX0/aUIYYL60106edcpplByebbo0wQk5BpGCTkCpkRY0soU9w+QNiQKsqMjaxik/EWc1gm7bO659a92/Na46rIqAxHcAyn4MEFNOAGmtACBgN4hhd4dZ6cN+fd+Zi3lpxi5hD+wPn8AUfzlqY=</latexit><latexit sha1_base64="Zk+TWr1VAL5T50OjTbyJ80/25H8=">AAAB/3icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKthbaUDabSbt0swm7G6GEHvwBXvUneBOv/hR/gX/DbZuDtj4YeLw3w8y8IBVcG9f9ckorq2vrG+XNytb2zu5edf+grZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj66n/8IhK80Tem3GKfkwHkkecUWOlu17K+9WaW3dnIMvEK0gNCjT71e9emLAsRmmYoFp3PTc1fk6V4UzgpNLLNKaUjegAu5ZKGqP289mpE3JilZBEibIlDZmpvydyGms9jgPbGVMz1IveVPzX0/aUIYYL60106edcpplByebbo0wQk5BpGCTkCpkRY0soU9w+QNiQKsqMjaxik/EWc1gm7bO659a92/Na46rIqAxHcAyn4MEFNOAGmtACBgN4hhd4dZ6cN+fd+Zi3lpxi5hD+wPn8AUfzlqY=</latexit>

⇡
<latexit sha1_base64="Zk+TWr1VAL5T50OjTbyJ80/25H8=">AAAB/3icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKthbaUDabSbt0swm7G6GEHvwBXvUneBOv/hR/gX/DbZuDtj4YeLw3w8y8IBVcG9f9ckorq2vrG+XNytb2zu5edf+grZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj66n/8IhK80Tem3GKfkwHkkecUWOlu17K+9WaW3dnIMvEK0gNCjT71e9emLAsRmmYoFp3PTc1fk6V4UzgpNLLNKaUjegAu5ZKGqP289mpE3JilZBEibIlDZmpvydyGms9jgPbGVMz1IveVPzX0/aUIYYL60106edcpplByebbo0wQk5BpGCTkCpkRY0soU9w+QNiQKsqMjaxik/EWc1gm7bO659a92/Na46rIqAxHcAyn4MEFNOAGmtACBgN4hhd4dZ6cN+fd+Zi3lpxi5hD+wPn8AUfzlqY=</latexit><latexit sha1_base64="Zk+TWr1VAL5T50OjTbyJ80/25H8=">AAAB/3icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKthbaUDabSbt0swm7G6GEHvwBXvUneBOv/hR/gX/DbZuDtj4YeLw3w8y8IBVcG9f9ckorq2vrG+XNytb2zu5edf+grZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj66n/8IhK80Tem3GKfkwHkkecUWOlu17K+9WaW3dnIMvEK0gNCjT71e9emLAsRmmYoFp3PTc1fk6V4UzgpNLLNKaUjegAu5ZKGqP289mpE3JilZBEibIlDZmpvydyGms9jgPbGVMz1IveVPzX0/aUIYYL60106edcpplByebbo0wQk5BpGCTkCpkRY0soU9w+QNiQKsqMjaxik/EWc1gm7bO659a92/Na46rIqAxHcAyn4MEFNOAGmtACBgN4hhd4dZ6cN+fd+Zi3lpxi5hD+wPn8AUfzlqY=</latexit><latexit sha1_base64="Zk+TWr1VAL5T50OjTbyJ80/25H8=">AAAB/3icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKthbaUDabSbt0swm7G6GEHvwBXvUneBOv/hR/gX/DbZuDtj4YeLw3w8y8IBVcG9f9ckorq2vrG+XNytb2zu5edf+grZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj66n/8IhK80Tem3GKfkwHkkecUWOlu17K+9WaW3dnIMvEK0gNCjT71e9emLAsRmmYoFp3PTc1fk6V4UzgpNLLNKaUjegAu5ZKGqP289mpE3JilZBEibIlDZmpvydyGms9jgPbGVMz1IveVPzX0/aUIYYL60106edcpplByebbo0wQk5BpGCTkCpkRY0soU9w+QNiQKsqMjaxik/EWc1gm7bO659a92/Na46rIqAxHcAyn4MEFNOAGmtACBgN4hhd4dZ6cN+fd+Zi3lpxi5hD+wPn8AUfzlqY=</latexit><latexit sha1_base64="Zk+TWr1VAL5T50OjTbyJ80/25H8=">AAAB/3icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKthbaUDabSbt0swm7G6GEHvwBXvUneBOv/hR/gX/DbZuDtj4YeLw3w8y8IBVcG9f9ckorq2vrG+XNytb2zu5edf+grZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj66n/8IhK80Tem3GKfkwHkkecUWOlu17K+9WaW3dnIMvEK0gNCjT71e9emLAsRmmYoFp3PTc1fk6V4UzgpNLLNKaUjegAu5ZKGqP289mpE3JilZBEibIlDZmpvydyGms9jgPbGVMz1IveVPzX0/aUIYYL60106edcpplByebbo0wQk5BpGCTkCpkRY0soU9w+QNiQKsqMjaxik/EWc1gm7bO659a92/Na46rIqAxHcAyn4MEFNOAGmtACBgN4hhd4dZ6cN+fd+Zi3lpxi5hD+wPn8AUfzlqY=</latexit>

⇡
<latexit sha1_base64="Zk+TWr1VAL5T50OjTbyJ80/25H8=">AAAB/3icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKthbaUDabSbt0swm7G6GEHvwBXvUneBOv/hR/gX/DbZuDtj4YeLw3w8y8IBVcG9f9ckorq2vrG+XNytb2zu5edf+grZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj66n/8IhK80Tem3GKfkwHkkecUWOlu17K+9WaW3dnIMvEK0gNCjT71e9emLAsRmmYoFp3PTc1fk6V4UzgpNLLNKaUjegAu5ZKGqP289mpE3JilZBEibIlDZmpvydyGms9jgPbGVMz1IveVPzX0/aUIYYL60106edcpplByebbo0wQk5BpGCTkCpkRY0soU9w+QNiQKsqMjaxik/EWc1gm7bO659a92/Na46rIqAxHcAyn4MEFNOAGmtACBgN4hhd4dZ6cN+fd+Zi3lpxi5hD+wPn8AUfzlqY=</latexit><latexit sha1_base64="Zk+TWr1VAL5T50OjTbyJ80/25H8=">AAAB/3icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKthbaUDabSbt0swm7G6GEHvwBXvUneBOv/hR/gX/DbZuDtj4YeLw3w8y8IBVcG9f9ckorq2vrG+XNytb2zu5edf+grZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj66n/8IhK80Tem3GKfkwHkkecUWOlu17K+9WaW3dnIMvEK0gNCjT71e9emLAsRmmYoFp3PTc1fk6V4UzgpNLLNKaUjegAu5ZKGqP289mpE3JilZBEibIlDZmpvydyGms9jgPbGVMz1IveVPzX0/aUIYYL60106edcpplByebbo0wQk5BpGCTkCpkRY0soU9w+QNiQKsqMjaxik/EWc1gm7bO659a92/Na46rIqAxHcAyn4MEFNOAGmtACBgN4hhd4dZ6cN+fd+Zi3lpxi5hD+wPn8AUfzlqY=</latexit><latexit sha1_base64="Zk+TWr1VAL5T50OjTbyJ80/25H8=">AAAB/3icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKthbaUDabSbt0swm7G6GEHvwBXvUneBOv/hR/gX/DbZuDtj4YeLw3w8y8IBVcG9f9ckorq2vrG+XNytb2zu5edf+grZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj66n/8IhK80Tem3GKfkwHkkecUWOlu17K+9WaW3dnIMvEK0gNCjT71e9emLAsRmmYoFp3PTc1fk6V4UzgpNLLNKaUjegAu5ZKGqP289mpE3JilZBEibIlDZmpvydyGms9jgPbGVMz1IveVPzX0/aUIYYL60106edcpplByebbo0wQk5BpGCTkCpkRY0soU9w+QNiQKsqMjaxik/EWc1gm7bO659a92/Na46rIqAxHcAyn4MEFNOAGmtACBgN4hhd4dZ6cN+fd+Zi3lpxi5hD+wPn8AUfzlqY=</latexit><latexit sha1_base64="Zk+TWr1VAL5T50OjTbyJ80/25H8=">AAAB/3icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eKthbaUDabSbt0swm7G6GEHvwBXvUneBOv/hR/gX/DbZuDtj4YeLw3w8y8IBVcG9f9ckorq2vrG+XNytb2zu5edf+grZNMMWyxRCSqE1CNgktsGW4EdlKFNA4EPgSj66n/8IhK80Tem3GKfkwHkkecUWOlu17K+9WaW3dnIMvEK0gNCjT71e9emLAsRmmYoFp3PTc1fk6V4UzgpNLLNKaUjegAu5ZKGqP289mpE3JilZBEibIlDZmpvydyGms9jgPbGVMz1IveVPzX0/aUIYYL60106edcpplByebbo0wQk5BpGCTkCpkRY0soU9w+QNiQKsqMjaxik/EWc1gm7bO659a92/Na46rIqAxHcAyn4MEFNOAGmtACBgN4hhd4dZ6cN+fd+Zi3lpxi5hD+wPn8AUfzlqY=</latexit> n

<latexit sha1_base64="B+WFYhnWiJv27FXO5m6LkThwNwo=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotOazW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDb7Klcs=</latexit><latexit sha1_base64="B+WFYhnWiJv27FXO5m6LkThwNwo=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotOazW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDb7Klcs=</latexit><latexit sha1_base64="B+WFYhnWiJv27FXO5m6LkThwNwo=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotOazW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDb7Klcs=</latexit><latexit sha1_base64="B+WFYhnWiJv27FXO5m6LkThwNwo=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotOazW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDb7Klcs=</latexit>

p
<latexit sha1_base64="iuoScYCOwBYg6llPq2HJhd3ijm0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtdFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG8H8lc0=</latexit><latexit sha1_base64="iuoScYCOwBYg6llPq2HJhd3ijm0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtdFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG8H8lc0=</latexit><latexit sha1_base64="iuoScYCOwBYg6llPq2HJhd3ijm0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtdFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG8H8lc0=</latexit><latexit sha1_base64="iuoScYCOwBYg6llPq2HJhd3ijm0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtdFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG8H8lc0=</latexit>

n
<latexit sha1_base64="B+WFYhnWiJv27FXO5m6LkThwNwo=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotOazW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDb7Klcs=</latexit><latexit sha1_base64="B+WFYhnWiJv27FXO5m6LkThwNwo=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotOazW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDb7Klcs=</latexit><latexit sha1_base64="B+WFYhnWiJv27FXO5m6LkThwNwo=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotOazW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDb7Klcs=</latexit><latexit sha1_base64="B+WFYhnWiJv27FXO5m6LkThwNwo=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotOazW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDb7Klcs=</latexit>

p
<latexit sha1_base64="iuoScYCOwBYg6llPq2HJhd3ijm0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtdFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG8H8lc0=</latexit><latexit sha1_base64="iuoScYCOwBYg6llPq2HJhd3ijm0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtdFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG8H8lc0=</latexit><latexit sha1_base64="iuoScYCOwBYg6llPq2HJhd3ijm0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtdFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG8H8lc0=</latexit><latexit sha1_base64="iuoScYCOwBYg6llPq2HJhd3ijm0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtdFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG8H8lc0=</latexit>

n
<latexit sha1_base64="B+WFYhnWiJv27FXO5m6LkThwNwo=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotOazW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDb7Klcs=</latexit><latexit sha1_base64="B+WFYhnWiJv27FXO5m6LkThwNwo=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotOazW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDb7Klcs=</latexit><latexit sha1_base64="B+WFYhnWiJv27FXO5m6LkThwNwo=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotOazW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDb7Klcs=</latexit><latexit sha1_base64="B+WFYhnWiJv27FXO5m6LkThwNwo=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotOazW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDb7Klcs=</latexit>

p
<latexit sha1_base64="iuoScYCOwBYg6llPq2HJhd3ijm0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtdFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG8H8lc0=</latexit><latexit sha1_base64="iuoScYCOwBYg6llPq2HJhd3ijm0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtdFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG8H8lc0=</latexit><latexit sha1_base64="iuoScYCOwBYg6llPq2HJhd3ijm0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtdFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG8H8lc0=</latexit><latexit sha1_base64="iuoScYCOwBYg6llPq2HJhd3ijm0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtdFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG8H8lc0=</latexit>

n
<latexit sha1_base64="B+WFYhnWiJv27FXO5m6LkThwNwo=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotOazW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDb7Klcs=</latexit><latexit sha1_base64="B+WFYhnWiJv27FXO5m6LkThwNwo=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotOazW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDb7Klcs=</latexit><latexit sha1_base64="B+WFYhnWiJv27FXO5m6LkThwNwo=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotOazW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDb7Klcs=</latexit><latexit sha1_base64="B+WFYhnWiJv27FXO5m6LkThwNwo=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotOazW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDb7Klcs=</latexit>

p
<latexit sha1_base64="iuoScYCOwBYg6llPq2HJhd3ijm0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtdFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG8H8lc0=</latexit><latexit sha1_base64="iuoScYCOwBYg6llPq2HJhd3ijm0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtdFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG8H8lc0=</latexit><latexit sha1_base64="iuoScYCOwBYg6llPq2HJhd3ijm0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtdFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG8H8lc0=</latexit><latexit sha1_base64="iuoScYCOwBYg6llPq2HJhd3ijm0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtdFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG8H8lc0=</latexit>

n
<latexit sha1_base64="B+WFYhnWiJv27FXO5m6LkThwNwo=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotOazW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDb7Klcs=</latexit><latexit sha1_base64="B+WFYhnWiJv27FXO5m6LkThwNwo=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotOazW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDb7Klcs=</latexit><latexit sha1_base64="B+WFYhnWiJv27FXO5m6LkThwNwo=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotOazW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDb7Klcs=</latexit><latexit sha1_base64="B+WFYhnWiJv27FXO5m6LkThwNwo=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotOazW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDb7Klcs=</latexit>

p
<latexit sha1_base64="iuoScYCOwBYg6llPq2HJhd3ijm0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtdFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG8H8lc0=</latexit><latexit sha1_base64="iuoScYCOwBYg6llPq2HJhd3ijm0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtdFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG8H8lc0=</latexit><latexit sha1_base64="iuoScYCOwBYg6llPq2HJhd3ijm0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtdFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG8H8lc0=</latexit><latexit sha1_base64="iuoScYCOwBYg6llPq2HJhd3ijm0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtdFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG8H8lc0=</latexit>

n
<latexit sha1_base64="B+WFYhnWiJv27FXO5m6LkThwNwo=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotOazW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDb7Klcs=</latexit><latexit sha1_base64="B+WFYhnWiJv27FXO5m6LkThwNwo=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotOazW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDb7Klcs=</latexit><latexit sha1_base64="B+WFYhnWiJv27FXO5m6LkThwNwo=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotOazW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDb7Klcs=</latexit><latexit sha1_base64="B+WFYhnWiJv27FXO5m6LkThwNwo=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotOazW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDb7Klcs=</latexit>

p
<latexit sha1_base64="iuoScYCOwBYg6llPq2HJhd3ijm0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtdFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG8H8lc0=</latexit><latexit sha1_base64="iuoScYCOwBYg6llPq2HJhd3ijm0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtdFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG8H8lc0=</latexit><latexit sha1_base64="iuoScYCOwBYg6llPq2HJhd3ijm0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtdFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG8H8lc0=</latexit><latexit sha1_base64="iuoScYCOwBYg6llPq2HJhd3ijm0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtdFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG8H8lc0=</latexit>

n
<latexit sha1_base64="B+WFYhnWiJv27FXO5m6LkThwNwo=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotOazW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDb7Klcs=</latexit><latexit sha1_base64="B+WFYhnWiJv27FXO5m6LkThwNwo=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotOazW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDb7Klcs=</latexit><latexit sha1_base64="B+WFYhnWiJv27FXO5m6LkThwNwo=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotOazW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDb7Klcs=</latexit><latexit sha1_base64="B+WFYhnWiJv27FXO5m6LkThwNwo=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotOazW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDb7Klcs=</latexit>

p
<latexit sha1_base64="iuoScYCOwBYg6llPq2HJhd3ijm0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtdFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG8H8lc0=</latexit><latexit sha1_base64="iuoScYCOwBYg6llPq2HJhd3ijm0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtdFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG8H8lc0=</latexit><latexit sha1_base64="iuoScYCOwBYg6llPq2HJhd3ijm0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtdFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG8H8lc0=</latexit><latexit sha1_base64="iuoScYCOwBYg6llPq2HJhd3ijm0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtdFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG8H8lc0=</latexit>

n
<latexit sha1_base64="B+WFYhnWiJv27FXO5m6LkThwNwo=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotOazW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDb7Klcs=</latexit><latexit sha1_base64="B+WFYhnWiJv27FXO5m6LkThwNwo=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotOazW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDb7Klcs=</latexit><latexit sha1_base64="B+WFYhnWiJv27FXO5m6LkThwNwo=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotOazW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDb7Klcs=</latexit><latexit sha1_base64="B+WFYhnWiJv27FXO5m6LkThwNwo=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotOazW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDb7Klcs=</latexit>

p
<latexit sha1_base64="iuoScYCOwBYg6llPq2HJhd3ijm0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtdFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG8H8lc0=</latexit><latexit sha1_base64="iuoScYCOwBYg6llPq2HJhd3ijm0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtdFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG8H8lc0=</latexit><latexit sha1_base64="iuoScYCOwBYg6llPq2HJhd3ijm0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtdFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG8H8lc0=</latexit><latexit sha1_base64="iuoScYCOwBYg6llPq2HJhd3ijm0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtdFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG8H8lc0=</latexit>

n
<latexit sha1_base64="B+WFYhnWiJv27FXO5m6LkThwNwo=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotOazW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDb7Klcs=</latexit><latexit sha1_base64="B+WFYhnWiJv27FXO5m6LkThwNwo=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotOazW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDb7Klcs=</latexit><latexit sha1_base64="B+WFYhnWiJv27FXO5m6LkThwNwo=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotOazW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDb7Klcs=</latexit><latexit sha1_base64="B+WFYhnWiJv27FXO5m6LkThwNwo=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotOazW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDb7Klcs=</latexit>

p
<latexit sha1_base64="iuoScYCOwBYg6llPq2HJhd3ijm0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtdFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG8H8lc0=</latexit><latexit sha1_base64="iuoScYCOwBYg6llPq2HJhd3ijm0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtdFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG8H8lc0=</latexit><latexit sha1_base64="iuoScYCOwBYg6llPq2HJhd3ijm0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtdFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG8H8lc0=</latexit><latexit sha1_base64="iuoScYCOwBYg6llPq2HJhd3ijm0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtdFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG8H8lc0=</latexit>

n
<latexit sha1_base64="B+WFYhnWiJv27FXO5m6LkThwNwo=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotOazW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDb7Klcs=</latexit><latexit sha1_base64="B+WFYhnWiJv27FXO5m6LkThwNwo=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotOazW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDb7Klcs=</latexit><latexit sha1_base64="B+WFYhnWiJv27FXO5m6LkThwNwo=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotOazW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDb7Klcs=</latexit><latexit sha1_base64="B+WFYhnWiJv27FXO5m6LkThwNwo=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotOazW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDb7Klcs=</latexit>

p
<latexit sha1_base64="iuoScYCOwBYg6llPq2HJhd3ijm0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtdFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG8H8lc0=</latexit><latexit sha1_base64="iuoScYCOwBYg6llPq2HJhd3ijm0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtdFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG8H8lc0=</latexit><latexit sha1_base64="iuoScYCOwBYg6llPq2HJhd3ijm0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtdFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG8H8lc0=</latexit><latexit sha1_base64="iuoScYCOwBYg6llPq2HJhd3ijm0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtdFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG8H8lc0=</latexit>

n
<latexit sha1_base64="B+WFYhnWiJv27FXO5m6LkThwNwo=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotOazW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDb7Klcs=</latexit><latexit sha1_base64="B+WFYhnWiJv27FXO5m6LkThwNwo=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotOazW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDb7Klcs=</latexit><latexit sha1_base64="B+WFYhnWiJv27FXO5m6LkThwNwo=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotOazW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDb7Klcs=</latexit><latexit sha1_base64="B+WFYhnWiJv27FXO5m6LkThwNwo=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotOazW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDb7Klcs=</latexit>

p
<latexit sha1_base64="iuoScYCOwBYg6llPq2HJhd3ijm0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtdFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG8H8lc0=</latexit><latexit sha1_base64="iuoScYCOwBYg6llPq2HJhd3ijm0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtdFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG8H8lc0=</latexit><latexit sha1_base64="iuoScYCOwBYg6llPq2HJhd3ijm0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtdFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG8H8lc0=</latexit><latexit sha1_base64="iuoScYCOwBYg6llPq2HJhd3ijm0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtdFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG8H8lc0=</latexit>

n
<latexit sha1_base64="B+WFYhnWiJv27FXO5m6LkThwNwo=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotOazW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDb7Klcs=</latexit><latexit sha1_base64="B+WFYhnWiJv27FXO5m6LkThwNwo=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotOazW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDb7Klcs=</latexit><latexit sha1_base64="B+WFYhnWiJv27FXO5m6LkThwNwo=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotOazW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDb7Klcs=</latexit><latexit sha1_base64="B+WFYhnWiJv27FXO5m6LkThwNwo=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkotOazW3Lq7APlLvILUoEBzWP0ahAnLYpSGCap133NT4+dUGc4EziqDTGNK2YSOsG+ppDFqP18cOiNnVglJlChb0pCF+nMip7HW0ziwnTE1Y73qzcV/PW1PGWO4st5E137OZZoZlGy5PcoEMQmZR0FCrpAZMbWEMsXtA4SNqaLM2MAqNhlvNYe/pHNR99y617qsNW6KjMpwAqdwDh5cQQPuoAltYIDwBM/w4jw6r86b875sLTnFzDH8gvPxDb7Klcs=</latexit>

p
<latexit sha1_base64="iuoScYCOwBYg6llPq2HJhd3ijm0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtdFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG8H8lc0=</latexit><latexit sha1_base64="iuoScYCOwBYg6llPq2HJhd3ijm0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtdFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG8H8lc0=</latexit><latexit sha1_base64="iuoScYCOwBYg6llPq2HJhd3ijm0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtdFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG8H8lc0=</latexit><latexit sha1_base64="iuoScYCOwBYg6llPq2HJhd3ijm0=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48JmAckS5id7U2GzM4uM7NCWIIf4FU/wZt49Vv8An/DSbIHjRY0FFXddHcFqeDauO6nU1pb39jcKm9Xdnb39g+qh0cdnWSKYZslIlG9gGoUXGLbcCOwlyqkcSCwG0xu5373AZXmibw30xT9mI4kjzijxkqtdFituXV3AfKXeAWpQYHmsPo1CBOWxSgNE1Trvuemxs+pMpwJnFUGmcaUsgkdYd9SSWPUfr44dEbOrBKSKFG2pCEL9edETmOtp3FgO2NqxnrVm4v/etqeMsZwZb2Jrv2cyzQzKNlye5QJYhIyj4KEXCEzYmoJZYrbBwgbU0WZsYFVbDLeag5/Seei7rl1r3VZa9wUGZXhBE7hHDy4ggbcQRPawADhCZ7hxXl0Xp03533ZWnKKmWP4BefjG8H8lc0=</latexit>
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ChiPT Lagrangian

[ Graf, Henning, Lu, Melia, Murayama, 2021] 

J. Bijnens, N. Hermansson-Truedsson, and S. Wang, 2019

Fettes, Meisner, Mojzis, Steininger, 2000

Girlanda, Pastore, Schiavilla, Viviani, 2010
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Nv Potential Master Formula

[ Cirigliano, Dekens, de Vries, Graesser, 2018] 

More matrix element?
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Sterile Neutrino EFT

Dimension-5 Dimension-6 Dimension-7

[Liao, Ma, 2017] 
[Aguila, Bar-Shalom, Soni, Wudka, 2009] 

Dimension-8 Dimension-9
[ Li, Ren, Xiao, Yu, Zheng, 2021] 

29 80

323 1358

[ Li, Ren, Xiao, Yu, Zheng, 2021] 

[Bhattacharya, Wudka, 2016] 

2



Summary
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Summary

0vbb involves in many scales: SMEFT, LEFT, ChiEFT 

The complete bases just written down recently 2020 - 2021

The formalism needs to be extended in each EFT levels



Thanks very much!


