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Search For New Physics

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>

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>

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>

high intensity, low cost!

high energy, high cost!

Low energy probe of high energy physics

Nucleus
<latexit sha1_base64="TUEYsAlH+vrvFBKCHdwMdQaesxo=">AAACBHicbVDLSsNAFL3xWeur6tLNYBFclaQbXRbduJIK9gFtKJPJTTt0MgkzE6GEbv0At/oJ7sSt/+EX+BtO2yy09cDA4Zz7mhOkgmvjul/O2vrG5tZ2aae8u7d/cFg5Om7rJFMMWywRieoGVKPgEluGG4HdVCGNA4GdYHwz8zuPqDRP5IOZpOjHdCh5xBk1VureZUxgpsmgUnVr7hxklXgFqUKB5qDy3Q8TlsUoDRNU657npsbPqTLcTpyW+5nGlLIxHWLPUklj1H4+v3dKzq0SkihR9klD5urvjpzGWk/iwFbG1Iz0sjcT//W0PWWE4dJ6E135OZdpZlCyxfYoE8QkZJYICblCZsTEEsoUtx8gbEQVZcbmVrbJeMs5rJJ2vea5Ne++Xm1cFxmV4BTO4AI8uIQG3EITWsBAwDO8wKvz5Lw5787HonTNKXpO4A+czx/mIpig</latexit><latexit sha1_base64="TUEYsAlH+vrvFBKCHdwMdQaesxo=">AAACBHicbVDLSsNAFL3xWeur6tLNYBFclaQbXRbduJIK9gFtKJPJTTt0MgkzE6GEbv0At/oJ7sSt/+EX+BtO2yy09cDA4Zz7mhOkgmvjul/O2vrG5tZ2aae8u7d/cFg5Om7rJFMMWywRieoGVKPgEluGG4HdVCGNA4GdYHwz8zuPqDRP5IOZpOjHdCh5xBk1VureZUxgpsmgUnVr7hxklXgFqUKB5qDy3Q8TlsUoDRNU657npsbPqTLcTpyW+5nGlLIxHWLPUklj1H4+v3dKzq0SkihR9klD5urvjpzGWk/iwFbG1Iz0sjcT//W0PWWE4dJ6E135OZdpZlCyxfYoE8QkZJYICblCZsTEEsoUtx8gbEQVZcbmVrbJeMs5rJJ2vea5Ne++Xm1cFxmV4BTO4AI8uIQG3EITWsBAwDO8wKvz5Lw5787HonTNKXpO4A+czx/mIpig</latexit><latexit sha1_base64="TUEYsAlH+vrvFBKCHdwMdQaesxo=">AAACBHicbVDLSsNAFL3xWeur6tLNYBFclaQbXRbduJIK9gFtKJPJTTt0MgkzE6GEbv0At/oJ7sSt/+EX+BtO2yy09cDA4Zz7mhOkgmvjul/O2vrG5tZ2aae8u7d/cFg5Om7rJFMMWywRieoGVKPgEluGG4HdVCGNA4GdYHwz8zuPqDRP5IOZpOjHdCh5xBk1VureZUxgpsmgUnVr7hxklXgFqUKB5qDy3Q8TlsUoDRNU657npsbPqTLcTpyW+5nGlLIxHWLPUklj1H4+v3dKzq0SkihR9klD5urvjpzGWk/iwFbG1Iz0sjcT//W0PWWE4dJ6E135OZdpZlCyxfYoE8QkZJYICblCZsTEEsoUtx8gbEQVZcbmVrbJeMs5rJJ2vea5Ne++Xm1cFxmV4BTO4AI8uIQG3EITWsBAwDO8wKvz5Lw5787HonTNKXpO4A+czx/mIpig</latexit><latexit sha1_base64="TUEYsAlH+vrvFBKCHdwMdQaesxo=">AAACBHicbVDLSsNAFL3xWeur6tLNYBFclaQbXRbduJIK9gFtKJPJTTt0MgkzE6GEbv0At/oJ7sSt/+EX+BtO2yy09cDA4Zz7mhOkgmvjul/O2vrG5tZ2aae8u7d/cFg5Om7rJFMMWywRieoGVKPgEluGG4HdVCGNA4GdYHwz8zuPqDRP5IOZpOjHdCh5xBk1VureZUxgpsmgUnVr7hxklXgFqUKB5qDy3Q8TlsUoDRNU657npsbPqTLcTpyW+5nGlLIxHWLPUklj1H4+v3dKzq0SkihR9klD5urvjpzGWk/iwFbG1Iz0sjcT//W0PWWE4dJ6E135OZdpZlCyxfYoE8QkZJYICblCZsTEEsoUtx8gbEQVZcbmVrbJeMs5rJJ2vea5Ne++Xm1cFxmV4BTO4AI8uIQG3EITWsBAwDO8wKvz5Lw5787HonTNKXpO4A+czx/mIpig</latexit>

Energy frontiers for searching new physics

Also light new physics

mW
<latexit sha1_base64="2q7ImVMV0/Ukx9LrQnG2rmusCO0=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJczO9iZDZmeXmVkhLDn4AV71E7yJVz/FL/A3nCR70GhBQ1HVTXdXkAqujet+OqWV1bX1jfJmZWt7Z3evun/Q1kmmGLZYIhLVDahGwSW2DDcCu6lCGgcCO8H4euZ3HlBpnsh7M0nRj+lQ8ogzaqx0Fw86g2rNrbtzkL/EK0gNCjQH1a9+mLAsRmmYoFr3PDc1fk6V4UzgtNLPNKaUjekQe5ZKGqP28/mpU3JilZBEibIlDZmrPydyGms9iQPbGVMz0sveTPzX0/aUEYZL60106edcpplByRbbo0wQk5BZGCTkCpkRE0soU9w+QNiIKsqMjaxik/GWc/hL2md1z617t+e1xlWRURmO4BhOwYMLaMANNKEFDIbwBM/w4jw6r86b875oLTnFzCH8gvPxDStClpQ=</latexit><latexit sha1_base64="2q7ImVMV0/Ukx9LrQnG2rmusCO0=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJczO9iZDZmeXmVkhLDn4AV71E7yJVz/FL/A3nCR70GhBQ1HVTXdXkAqujet+OqWV1bX1jfJmZWt7Z3evun/Q1kmmGLZYIhLVDahGwSW2DDcCu6lCGgcCO8H4euZ3HlBpnsh7M0nRj+lQ8ogzaqx0Fw86g2rNrbtzkL/EK0gNCjQH1a9+mLAsRmmYoFr3PDc1fk6V4UzgtNLPNKaUjekQe5ZKGqP28/mpU3JilZBEibIlDZmrPydyGms9iQPbGVMz0sveTPzX0/aUEYZL60106edcpplByRbbo0wQk5BZGCTkCpkRE0soU9w+QNiIKsqMjaxik/GWc/hL2md1z617t+e1xlWRURmO4BhOwYMLaMANNKEFDIbwBM/w4jw6r86b875oLTnFzCH8gvPxDStClpQ=</latexit><latexit sha1_base64="2q7ImVMV0/Ukx9LrQnG2rmusCO0=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJczO9iZDZmeXmVkhLDn4AV71E7yJVz/FL/A3nCR70GhBQ1HVTXdXkAqujet+OqWV1bX1jfJmZWt7Z3evun/Q1kmmGLZYIhLVDahGwSW2DDcCu6lCGgcCO8H4euZ3HlBpnsh7M0nRj+lQ8ogzaqx0Fw86g2rNrbtzkL/EK0gNCjQH1a9+mLAsRmmYoFr3PDc1fk6V4UzgtNLPNKaUjekQe5ZKGqP28/mpU3JilZBEibIlDZmrPydyGms9iQPbGVMz0sveTPzX0/aUEYZL60106edcpplByRbbo0wQk5BZGCTkCpkRE0soU9w+QNiIKsqMjaxik/GWc/hL2md1z617t+e1xlWRURmO4BhOwYMLaMANNKEFDIbwBM/w4jw6r86b875oLTnFzCH8gvPxDStClpQ=</latexit><latexit sha1_base64="2q7ImVMV0/Ukx9LrQnG2rmusCO0=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJczO9iZDZmeXmVkhLDn4AV71E7yJVz/FL/A3nCR70GhBQ1HVTXdXkAqujet+OqWV1bX1jfJmZWt7Z3evun/Q1kmmGLZYIhLVDahGwSW2DDcCu6lCGgcCO8H4euZ3HlBpnsh7M0nRj+lQ8ogzaqx0Fw86g2rNrbtzkL/EK0gNCjQH1a9+mLAsRmmYoFr3PDc1fk6V4UzgtNLPNKaUjekQe5ZKGqP28/mpU3JilZBEibIlDZmrPydyGms9iQPbGVMz0sveTPzX0/aUEYZL60106edcpplByRbbo0wQk5BZGCTkCpkRE0soU9w+QNiIKsqMjaxik/GWc/hL2md1z617t+e1xlWRURmO4BhOwYMLaMANNKEFDIbwBM/w4jw6r86b875oLTnFzCH8gvPxDStClpQ=</latexit>
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EFT Ladder

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

Standard model EFT
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>

DM direct detection
<latexit sha1_base64="seTQ0LHIQmJCcyJfFxCJpT3Sdr8=">AAACEXicbVBLSgNBEO3xG+MvmqWbxiC4CjPZ6DKoCzdCBPOBZAg9PTVJk54P3TXCMOQUHsCtHsGduPUEnsBr2ElmoYkPmn68V0VVPS+RQqNtf1lr6xubW9ulnfLu3v7BYeXouKPjVHFo81jGqucxDVJE0EaBEnqJAhZ6Erre5Hrmdx9BaRFHD5gl4IZsFIlAcIZGGlaqN3fUFwo4Uh/QfHO1ZtftOegqcQpSIwVaw8r3wI95GkKEXDKt+46doJszhYJLmJYHqYaE8QkbQd/QiIWg3Xy+/JSeGcWnQazMi5DO1d8dOQu1zkLPVIYMx3rZm4n/etqsMgZ/aTwGl24uoiRFiPhiepBKijGdxVNkITNDGFfCHED5mCnG0YRYNsk4yzmskk6j7th1575Ra14VGZXICTkl58QhF6RJbkmLtAknGXkmL+TVerLerHfrY1G6ZhU9VfIH1ucPn+ydSw==</latexit><latexit sha1_base64="seTQ0LHIQmJCcyJfFxCJpT3Sdr8=">AAACEXicbVBLSgNBEO3xG+MvmqWbxiC4CjPZ6DKoCzdCBPOBZAg9PTVJk54P3TXCMOQUHsCtHsGduPUEnsBr2ElmoYkPmn68V0VVPS+RQqNtf1lr6xubW9ulnfLu3v7BYeXouKPjVHFo81jGqucxDVJE0EaBEnqJAhZ6Erre5Hrmdx9BaRFHD5gl4IZsFIlAcIZGGlaqN3fUFwo4Uh/QfHO1ZtftOegqcQpSIwVaw8r3wI95GkKEXDKt+46doJszhYJLmJYHqYaE8QkbQd/QiIWg3Xy+/JSeGcWnQazMi5DO1d8dOQu1zkLPVIYMx3rZm4n/etqsMgZ/aTwGl24uoiRFiPhiepBKijGdxVNkITNDGFfCHED5mCnG0YRYNsk4yzmskk6j7th1575Ra14VGZXICTkl58QhF6RJbkmLtAknGXkmL+TVerLerHfrY1G6ZhU9VfIH1ucPn+ydSw==</latexit><latexit sha1_base64="seTQ0LHIQmJCcyJfFxCJpT3Sdr8=">AAACEXicbVBLSgNBEO3xG+MvmqWbxiC4CjPZ6DKoCzdCBPOBZAg9PTVJk54P3TXCMOQUHsCtHsGduPUEnsBr2ElmoYkPmn68V0VVPS+RQqNtf1lr6xubW9ulnfLu3v7BYeXouKPjVHFo81jGqucxDVJE0EaBEnqJAhZ6Erre5Hrmdx9BaRFHD5gl4IZsFIlAcIZGGlaqN3fUFwo4Uh/QfHO1ZtftOegqcQpSIwVaw8r3wI95GkKEXDKt+46doJszhYJLmJYHqYaE8QkbQd/QiIWg3Xy+/JSeGcWnQazMi5DO1d8dOQu1zkLPVIYMx3rZm4n/etqsMgZ/aTwGl24uoiRFiPhiepBKijGdxVNkITNDGFfCHED5mCnG0YRYNsk4yzmskk6j7th1575Ra14VGZXICTkl58QhF6RJbkmLtAknGXkmL+TVerLerHfrY1G6ZhU9VfIH1ucPn+ydSw==</latexit><latexit sha1_base64="seTQ0LHIQmJCcyJfFxCJpT3Sdr8=">AAACEXicbVBLSgNBEO3xG+MvmqWbxiC4CjPZ6DKoCzdCBPOBZAg9PTVJk54P3TXCMOQUHsCtHsGduPUEnsBr2ElmoYkPmn68V0VVPS+RQqNtf1lr6xubW9ulnfLu3v7BYeXouKPjVHFo81jGqucxDVJE0EaBEnqJAhZ6Erre5Hrmdx9BaRFHD5gl4IZsFIlAcIZGGlaqN3fUFwo4Uh/QfHO1ZtftOegqcQpSIwVaw8r3wI95GkKEXDKt+46doJszhYJLmJYHqYaE8QkbQd/QiIWg3Xy+/JSeGcWnQazMi5DO1d8dOQu1zkLPVIYMx3rZm4n/etqsMgZ/aTwGl24uoiRFiPhiepBKijGdxVNkITNDGFfCHED5mCnG0YRYNsk4yzmskk6j7th1575Ra14VGZXICTkl58QhF6RJbkmLtAknGXkmL+TVerLerHfrY1G6ZhU9VfIH1ucPn+ydSw==</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>

CE⌫NS
<latexit sha1_base64="VtQWdPvm1658Z17S6nEqvdh7uSU=">AAACBXicbVDLSgNBEJz1GeMr6tHLYCJ4Cru56DEYBE8S0TwkWcLspDcZMjO7zMwKYcnZD/Cqn+BNvPodfoG/4STZgyYWNBRV3XR3BTFn2rjul7Oyura+sZnbym/v7O7tFw4OmzpKFIUGjXik2gHRwJmEhmGGQztWQETAoRWMalO/9QhKs0jem3EMviADyUJGibHSQ+2q1JVJ6eauVyi6ZXcGvEy8jBRRhnqv8N3tRzQRIA3lROuO58bGT4kyjHKY5LuJhpjQERlAx1JJBGg/nR08wadW6eMwUrakwTP190RKhNZjEdhOQcxQL3pT8V9P21OG0F9Yb8ILP2UyTgxIOt8eJhybCE8jwX2mgBo+toRQxewDmA6JItTY4PI2GW8xh2XSrJQ9t+zdVorVyyyjHDpGJ+gMeegcVdE1qqMGokigZ/SCXp0n5815dz7mrStONnOE/sD5/AGMM5hb</latexit><latexit sha1_base64="VtQWdPvm1658Z17S6nEqvdh7uSU=">AAACBXicbVDLSgNBEJz1GeMr6tHLYCJ4Cru56DEYBE8S0TwkWcLspDcZMjO7zMwKYcnZD/Cqn+BNvPodfoG/4STZgyYWNBRV3XR3BTFn2rjul7Oyura+sZnbym/v7O7tFw4OmzpKFIUGjXik2gHRwJmEhmGGQztWQETAoRWMalO/9QhKs0jem3EMviADyUJGibHSQ+2q1JVJ6eauVyi6ZXcGvEy8jBRRhnqv8N3tRzQRIA3lROuO58bGT4kyjHKY5LuJhpjQERlAx1JJBGg/nR08wadW6eMwUrakwTP190RKhNZjEdhOQcxQL3pT8V9P21OG0F9Yb8ILP2UyTgxIOt8eJhybCE8jwX2mgBo+toRQxewDmA6JItTY4PI2GW8xh2XSrJQ9t+zdVorVyyyjHDpGJ+gMeegcVdE1qqMGokigZ/SCXp0n5815dz7mrStONnOE/sD5/AGMM5hb</latexit><latexit sha1_base64="VtQWdPvm1658Z17S6nEqvdh7uSU=">AAACBXicbVDLSgNBEJz1GeMr6tHLYCJ4Cru56DEYBE8S0TwkWcLspDcZMjO7zMwKYcnZD/Cqn+BNvPodfoG/4STZgyYWNBRV3XR3BTFn2rjul7Oyura+sZnbym/v7O7tFw4OmzpKFIUGjXik2gHRwJmEhmGGQztWQETAoRWMalO/9QhKs0jem3EMviADyUJGibHSQ+2q1JVJ6eauVyi6ZXcGvEy8jBRRhnqv8N3tRzQRIA3lROuO58bGT4kyjHKY5LuJhpjQERlAx1JJBGg/nR08wadW6eMwUrakwTP190RKhNZjEdhOQcxQL3pT8V9P21OG0F9Yb8ILP2UyTgxIOt8eJhybCE8jwX2mgBo+toRQxewDmA6JItTY4PI2GW8xh2XSrJQ9t+zdVorVyyyjHDpGJ+gMeegcVdE1qqMGokigZ/SCXp0n5815dz7mrStONnOE/sD5/AGMM5hb</latexit><latexit sha1_base64="VtQWdPvm1658Z17S6nEqvdh7uSU=">AAACBXicbVDLSgNBEJz1GeMr6tHLYCJ4Cru56DEYBE8S0TwkWcLspDcZMjO7zMwKYcnZD/Cqn+BNvPodfoG/4STZgyYWNBRV3XR3BTFn2rjul7Oyura+sZnbym/v7O7tFw4OmzpKFIUGjXik2gHRwJmEhmGGQztWQETAoRWMalO/9QhKs0jem3EMviADyUJGibHSQ+2q1JVJ6eauVyi6ZXcGvEy8jBRRhnqv8N3tRzQRIA3lROuO58bGT4kyjHKY5LuJhpjQERlAx1JJBGg/nR08wadW6eMwUrakwTP190RKhNZjEdhOQcxQL3pT8V9P21OG0F9Yb8ILP2UyTgxIOt8eJhybCE8jwX2mgBo+toRQxewDmA6JItTY4PI2GW8xh2XSrJQ9t+zdVorVyyyjHDpGJ+gMeegcVdE1qqMGokigZ/SCXp0n5815dz7mrStONnOE/sD5/AGMM5hb</latexit>

Higgs precision, TGC, di-Higgs
<latexit sha1_base64="wHs/nA9IuOt6o5Az2mrBx+u5yjI=">AAACHHicbZDLSsNAFIYnXmu9RV0KMlgEF7Uk3eiy2IVdVugN2lAmk0k6dDIJMxOhhO58Dh/ArT6CO3Er+AS+hpM0C209MPDz/+dw5nxuzKhUlvVlrK1vbG5tl3bKu3v7B4fm0XFPRonApIsjFomBiyRhlJOuooqRQSwICl1G+u60meX9ByIkjXhHzWLihCjg1KcYKW2NzbMWDQIJ9QymWVMVdu6aVejRqzwYmxWrZuUFV4VdiAooqj02v0dehJOQcIUZknJoW7FyUiQUxYzMy6NEkhjhKQrIUEuOQiKdNL9jDi+040E/EvpxBXP390SKQilnoas7Q6QmcjnLzH8zqb8yId7SeuXfOCnlcaIIx4vtfsKgimBGSjPQUBSbaYGwoPoAiCdIIKw0z7ImYy9zWBW9es22avZ9vdK4LRiVwCk4B5fABtegAVqgDboAg0fwDF7Aq/FkvBnvxseidc0oZk7AnzI+fwC4eqDu</latexit><latexit sha1_base64="wHs/nA9IuOt6o5Az2mrBx+u5yjI=">AAACHHicbZDLSsNAFIYnXmu9RV0KMlgEF7Uk3eiy2IVdVugN2lAmk0k6dDIJMxOhhO58Dh/ArT6CO3Er+AS+hpM0C209MPDz/+dw5nxuzKhUlvVlrK1vbG5tl3bKu3v7B4fm0XFPRonApIsjFomBiyRhlJOuooqRQSwICl1G+u60meX9ByIkjXhHzWLihCjg1KcYKW2NzbMWDQIJ9QymWVMVdu6aVejRqzwYmxWrZuUFV4VdiAooqj02v0dehJOQcIUZknJoW7FyUiQUxYzMy6NEkhjhKQrIUEuOQiKdNL9jDi+040E/EvpxBXP390SKQilnoas7Q6QmcjnLzH8zqb8yId7SeuXfOCnlcaIIx4vtfsKgimBGSjPQUBSbaYGwoPoAiCdIIKw0z7ImYy9zWBW9es22avZ9vdK4LRiVwCk4B5fABtegAVqgDboAg0fwDF7Aq/FkvBnvxseidc0oZk7AnzI+fwC4eqDu</latexit><latexit sha1_base64="wHs/nA9IuOt6o5Az2mrBx+u5yjI=">AAACHHicbZDLSsNAFIYnXmu9RV0KMlgEF7Uk3eiy2IVdVugN2lAmk0k6dDIJMxOhhO58Dh/ArT6CO3Er+AS+hpM0C209MPDz/+dw5nxuzKhUlvVlrK1vbG5tl3bKu3v7B4fm0XFPRonApIsjFomBiyRhlJOuooqRQSwICl1G+u60meX9ByIkjXhHzWLihCjg1KcYKW2NzbMWDQIJ9QymWVMVdu6aVejRqzwYmxWrZuUFV4VdiAooqj02v0dehJOQcIUZknJoW7FyUiQUxYzMy6NEkhjhKQrIUEuOQiKdNL9jDi+040E/EvpxBXP390SKQilnoas7Q6QmcjnLzH8zqb8yId7SeuXfOCnlcaIIx4vtfsKgimBGSjPQUBSbaYGwoPoAiCdIIKw0z7ImYy9zWBW9es22avZ9vdK4LRiVwCk4B5fABtegAVqgDboAg0fwDF7Aq/FkvBnvxseidc0oZk7AnzI+fwC4eqDu</latexit><latexit sha1_base64="wHs/nA9IuOt6o5Az2mrBx+u5yjI=">AAACHHicbZDLSsNAFIYnXmu9RV0KMlgEF7Uk3eiy2IVdVugN2lAmk0k6dDIJMxOhhO58Dh/ArT6CO3Er+AS+hpM0C209MPDz/+dw5nxuzKhUlvVlrK1vbG5tl3bKu3v7B4fm0XFPRonApIsjFomBiyRhlJOuooqRQSwICl1G+u60meX9ByIkjXhHzWLihCjg1KcYKW2NzbMWDQIJ9QymWVMVdu6aVejRqzwYmxWrZuUFV4VdiAooqj02v0dehJOQcIUZknJoW7FyUiQUxYzMy6NEkhjhKQrIUEuOQiKdNL9jDi+040E/EvpxBXP390SKQilnoas7Q6QmcjnLzH8zqb8yId7SeuXfOCnlcaIIx4vtfsKgimBGSjPQUBSbaYGwoPoAiCdIIKw0z7ImYy9zWBW9es22avZ9vdK4LRiVwCk4B5fABtegAVqgDboAg0fwDF7Aq/FkvBnvxseidc0oZk7AnzI+fwC4eqDu</latexit>

Flavor physics, leptonic decays
<latexit sha1_base64="P3XqtzEfFurELzKu9CLCTUsTetM=">AAACHXicbVC7SgNBFJ2NrxhfUUsLB4NgIWE3jZZBQSwjmBhIljA7ezc7ZHZmmZkNLCGl3+EH2Oon2Imt+AX+hpNHoYmnOpxzL/fcE6ScaeO6X05hZXVtfaO4Wdra3tndK+8ftLTMFIUmlVyqdkA0cCagaZjh0E4VkCTg8BAMrif+wxCUZlLcmzwFPyF9wSJGibFSr3x8w8lQKpzGuWZUn2MOqZGCURwCJbnulStu1Z0CLxNvTipojkav/N0NJc0SEIZyonXHc1Pjj4gyjHIYl7qZhpTQAelDx1JBEtD+aPrIGJ9aJcSRzRNJYfBU/b0xIonWeRLYyYSYWC96E/FfT9soMYQL50106Y+YSDMDgs6uRxnHRuJJVThkCqjhuSWEKmYfwDQmilBjCy3ZZrzFHpZJq1b13Kp3V6vUr+YdFdEROkFnyEMXqI5uUQM1EUWP6Bm9oFfnyXlz3p2P2WjBme8coj9wPn8Ac92iiA==</latexit><latexit sha1_base64="P3XqtzEfFurELzKu9CLCTUsTetM=">AAACHXicbVC7SgNBFJ2NrxhfUUsLB4NgIWE3jZZBQSwjmBhIljA7ezc7ZHZmmZkNLCGl3+EH2Oon2Imt+AX+hpNHoYmnOpxzL/fcE6ScaeO6X05hZXVtfaO4Wdra3tndK+8ftLTMFIUmlVyqdkA0cCagaZjh0E4VkCTg8BAMrif+wxCUZlLcmzwFPyF9wSJGibFSr3x8w8lQKpzGuWZUn2MOqZGCURwCJbnulStu1Z0CLxNvTipojkav/N0NJc0SEIZyonXHc1Pjj4gyjHIYl7qZhpTQAelDx1JBEtD+aPrIGJ9aJcSRzRNJYfBU/b0xIonWeRLYyYSYWC96E/FfT9soMYQL50106Y+YSDMDgs6uRxnHRuJJVThkCqjhuSWEKmYfwDQmilBjCy3ZZrzFHpZJq1b13Kp3V6vUr+YdFdEROkFnyEMXqI5uUQM1EUWP6Bm9oFfnyXlz3p2P2WjBme8coj9wPn8Ac92iiA==</latexit><latexit sha1_base64="P3XqtzEfFurELzKu9CLCTUsTetM=">AAACHXicbVC7SgNBFJ2NrxhfUUsLB4NgIWE3jZZBQSwjmBhIljA7ezc7ZHZmmZkNLCGl3+EH2Oon2Imt+AX+hpNHoYmnOpxzL/fcE6ScaeO6X05hZXVtfaO4Wdra3tndK+8ftLTMFIUmlVyqdkA0cCagaZjh0E4VkCTg8BAMrif+wxCUZlLcmzwFPyF9wSJGibFSr3x8w8lQKpzGuWZUn2MOqZGCURwCJbnulStu1Z0CLxNvTipojkav/N0NJc0SEIZyonXHc1Pjj4gyjHIYl7qZhpTQAelDx1JBEtD+aPrIGJ9aJcSRzRNJYfBU/b0xIonWeRLYyYSYWC96E/FfT9soMYQL50106Y+YSDMDgs6uRxnHRuJJVThkCqjhuSWEKmYfwDQmilBjCy3ZZrzFHpZJq1b13Kp3V6vUr+YdFdEROkFnyEMXqI5uUQM1EUWP6Bm9oFfnyXlz3p2P2WjBme8coj9wPn8Ac92iiA==</latexit><latexit sha1_base64="P3XqtzEfFurELzKu9CLCTUsTetM=">AAACHXicbVC7SgNBFJ2NrxhfUUsLB4NgIWE3jZZBQSwjmBhIljA7ezc7ZHZmmZkNLCGl3+EH2Oon2Imt+AX+hpNHoYmnOpxzL/fcE6ScaeO6X05hZXVtfaO4Wdra3tndK+8ftLTMFIUmlVyqdkA0cCagaZjh0E4VkCTg8BAMrif+wxCUZlLcmzwFPyF9wSJGibFSr3x8w8lQKpzGuWZUn2MOqZGCURwCJbnulStu1Z0CLxNvTipojkav/N0NJc0SEIZyonXHc1Pjj4gyjHIYl7qZhpTQAelDx1JBEtD+aPrIGJ9aJcSRzRNJYfBU/b0xIonWeRLYyYSYWC96E/FfT9soMYQL50106Y+YSDMDgs6uRxnHRuJJVThkCqjhuSWEKmYfwDQmilBjCy3ZZrzFHpZJq1b13Kp3V6vUr+YdFdEROkFnyEMXqI5uUQM1EUWP6Bm9oFfnyXlz3p2P2WjBme8coj9wPn8Ac92iiA==</latexit>

NSI
<latexit sha1_base64="0NteUayVWScskZp5Llgfd2Jk3ek=">AAAB/3icbVC7TsNAEFyHVwivACWNRYREFdlpoIyggQYFhTykxIrO53Vyyvls3Z2RIisFH0ALn0CHaPkUvoDf4JK4gISRVhrN7Gp3x084U9pxvqzC2vrG5lZxu7Szu7d/UD48aqs4lRRbNOax7PpEIWcCW5ppjt1EIol8jh1/fD3zO48oFYvFg54k6EVkKFjIKNFGat41bwflilN15rBXiZuTCuRoDMrf/SCmaYRCU06U6rlOor2MSM0ox2mpnypMCB2TIfYMFSRC5WXzU6f2mVECO4ylKaHtufp7IiORUpPIN50R0SO17M3Efz1lThlhsLReh5dexkSSahR0sT1Mua1jexaGHTCJVPOJIYRKZh6w6YhIQrWJrGSScZdzWCXtWtV1qu59rVK/yjMqwgmcwjm4cAF1uIEGtIDCEJ7hBV6tJ+vNerc+Fq0FK585hj+wPn8AzziWWQ==</latexit><latexit sha1_base64="0NteUayVWScskZp5Llgfd2Jk3ek=">AAAB/3icbVC7TsNAEFyHVwivACWNRYREFdlpoIyggQYFhTykxIrO53Vyyvls3Z2RIisFH0ALn0CHaPkUvoDf4JK4gISRVhrN7Gp3x084U9pxvqzC2vrG5lZxu7Szu7d/UD48aqs4lRRbNOax7PpEIWcCW5ppjt1EIol8jh1/fD3zO48oFYvFg54k6EVkKFjIKNFGat41bwflilN15rBXiZuTCuRoDMrf/SCmaYRCU06U6rlOor2MSM0ox2mpnypMCB2TIfYMFSRC5WXzU6f2mVECO4ylKaHtufp7IiORUpPIN50R0SO17M3Efz1lThlhsLReh5dexkSSahR0sT1Mua1jexaGHTCJVPOJIYRKZh6w6YhIQrWJrGSScZdzWCXtWtV1qu59rVK/yjMqwgmcwjm4cAF1uIEGtIDCEJ7hBV6tJ+vNerc+Fq0FK585hj+wPn8AzziWWQ==</latexit><latexit sha1_base64="0NteUayVWScskZp5Llgfd2Jk3ek=">AAAB/3icbVC7TsNAEFyHVwivACWNRYREFdlpoIyggQYFhTykxIrO53Vyyvls3Z2RIisFH0ALn0CHaPkUvoDf4JK4gISRVhrN7Gp3x084U9pxvqzC2vrG5lZxu7Szu7d/UD48aqs4lRRbNOax7PpEIWcCW5ppjt1EIol8jh1/fD3zO48oFYvFg54k6EVkKFjIKNFGat41bwflilN15rBXiZuTCuRoDMrf/SCmaYRCU06U6rlOor2MSM0ox2mpnypMCB2TIfYMFSRC5WXzU6f2mVECO4ylKaHtufp7IiORUpPIN50R0SO17M3Efz1lThlhsLReh5dexkSSahR0sT1Mua1jexaGHTCJVPOJIYRKZh6w6YhIQrWJrGSScZdzWCXtWtV1qu59rVK/yjMqwgmcwjm4cAF1uIEGtIDCEJ7hBV6tJ+vNerc+Fq0FK585hj+wPn8AzziWWQ==</latexit><latexit sha1_base64="0NteUayVWScskZp5Llgfd2Jk3ek=">AAAB/3icbVC7TsNAEFyHVwivACWNRYREFdlpoIyggQYFhTykxIrO53Vyyvls3Z2RIisFH0ALn0CHaPkUvoDf4JK4gISRVhrN7Gp3x084U9pxvqzC2vrG5lZxu7Szu7d/UD48aqs4lRRbNOax7PpEIWcCW5ppjt1EIol8jh1/fD3zO48oFYvFg54k6EVkKFjIKNFGat41bwflilN15rBXiZuTCuRoDMrf/SCmaYRCU06U6rlOor2MSM0ox2mpnypMCB2TIfYMFSRC5WXzU6f2mVECO4ylKaHtufp7IiORUpPIN50R0SO17M3Efz1lThlhsLReh5dexkSSahR0sT1Mua1jexaGHTCJVPOJIYRKZh6w6YhIQrWJrGSScZdzWCXtWtV1qu59rVK/yjMqwgmcwjm4cAF1uIEGtIDCEJ7hBV6tJ+vNerc+Fq0FK585hj+wPn8AzziWWQ==</latexit>

LFV
<latexit sha1_base64="rEaYd+xZZpx3g64IVRygiMwnO8g=">AAAB/3icbVDLSgNBEOz1GeMr6tHLYBA8hd1c9BgUxIOHiOYByRJmZzvJkNnZZWZWCEsOfoBX/QRv4tVP8Qv8DSfJHjSxoKGo6qa7K0gE18Z1v5yV1bX1jc3CVnF7Z3dvv3Rw2NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Grqtx5RaR7LBzNO0I/oQPI+Z9RY6f72utkrld2KOwNZJl5OypCj3it9d8OYpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NTp2QU6uEpB8rW9KQmfp7IqOR1uMosJ0RNUO96E3Ffz1tTxliuLDe9C/8jMskNSjZfHs/FcTEZBoGCblCZsTYEsoUtw8QNqSKMmMjK9pkvMUclkmzWvHcindXLdcu84wKcAwncAYenEMNbqAODWAwgGd4gVfnyXlz3p2PeeuKk88cwR84nz/L9ZZX</latexit><latexit sha1_base64="rEaYd+xZZpx3g64IVRygiMwnO8g=">AAAB/3icbVDLSgNBEOz1GeMr6tHLYBA8hd1c9BgUxIOHiOYByRJmZzvJkNnZZWZWCEsOfoBX/QRv4tVP8Qv8DSfJHjSxoKGo6qa7K0gE18Z1v5yV1bX1jc3CVnF7Z3dvv3Rw2NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Grqtx5RaR7LBzNO0I/oQPI+Z9RY6f72utkrld2KOwNZJl5OypCj3it9d8OYpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NTp2QU6uEpB8rW9KQmfp7IqOR1uMosJ0RNUO96E3Ffz1tTxliuLDe9C/8jMskNSjZfHs/FcTEZBoGCblCZsTYEsoUtw8QNqSKMmMjK9pkvMUclkmzWvHcindXLdcu84wKcAwncAYenEMNbqAODWAwgGd4gVfnyXlz3p2PeeuKk88cwR84nz/L9ZZX</latexit><latexit sha1_base64="rEaYd+xZZpx3g64IVRygiMwnO8g=">AAAB/3icbVDLSgNBEOz1GeMr6tHLYBA8hd1c9BgUxIOHiOYByRJmZzvJkNnZZWZWCEsOfoBX/QRv4tVP8Qv8DSfJHjSxoKGo6qa7K0gE18Z1v5yV1bX1jc3CVnF7Z3dvv3Rw2NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Grqtx5RaR7LBzNO0I/oQPI+Z9RY6f72utkrld2KOwNZJl5OypCj3it9d8OYpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NTp2QU6uEpB8rW9KQmfp7IqOR1uMosJ0RNUO96E3Ffz1tTxliuLDe9C/8jMskNSjZfHs/FcTEZBoGCblCZsTYEsoUtw8QNqSKMmMjK9pkvMUclkmzWvHcindXLdcu84wKcAwncAYenEMNbqAODWAwgGd4gVfnyXlz3p2PeeuKk88cwR84nz/L9ZZX</latexit><latexit sha1_base64="rEaYd+xZZpx3g64IVRygiMwnO8g=">AAAB/3icbVDLSgNBEOz1GeMr6tHLYBA8hd1c9BgUxIOHiOYByRJmZzvJkNnZZWZWCEsOfoBX/QRv4tVP8Qv8DSfJHjSxoKGo6qa7K0gE18Z1v5yV1bX1jc3CVnF7Z3dvv3Rw2NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Grqtx5RaR7LBzNO0I/oQPI+Z9RY6f72utkrld2KOwNZJl5OypCj3it9d8OYpRFKwwTVuuO5ifEzqgxnAifFbqoxoWxEB9ixVNIItZ/NTp2QU6uEpB8rW9KQmfp7IqOR1uMosJ0RNUO96E3Ffz1tTxliuLDe9C/8jMskNSjZfHs/FcTEZBoGCblCZsTYEsoUtw8QNqSKMmMjK9pkvMUclkmzWvHcindXLdcu84wKcAwncAYenEMNbqAODWAwgGd4gVfnyXlz3p2PeeuKk88cwR84nz/L9ZZX</latexit>

Kaon, pion, and nucleon decays
<latexit sha1_base64="U3XeN3PNW1bjuONeyCywDwk3zE0=">AAACHHicbVDLSgMxFM3UV62vqktBgkVwIWWmG10W3QhuKtgHtKXcydy2oZlkSDJCKd35HX6AW/0Ed+JW8Av8DdPHQlsPJBzOuTc394SJ4Mb6/peXWVldW9/Ibua2tnd29/L7BzWjUs2wypRQuhGCQcElVi23AhuJRohDgfVwcD3x6w+oDVfy3g4TbMfQk7zLGVgndfLHt6DkOU345AYZUZkygUrSCBkMTSdf8Iv+FHSZBHNSIHNUOvnvVqRYGqO0TIAxzcBPbHsE2nL37jjXSg0mwAbQw6ajEmI07dF0jzE9dUpEu0q7Iy2dqr87RhAbM4xDVxmD7ZtFbyL+6xn3lT5GC+Nt97I94jJJLUo2m95NBbWKTpKiEdfIrBg6AkxztwBlfdDArMsz55IJFnNYJrVSMfCLwV2pUL6aZ5QlR+SEnJGAXJAyuSEVUiWMPJJn8kJevSfvzXv3PmalGW/ec0j+wPv8AXJHoWU=</latexit><latexit sha1_base64="U3XeN3PNW1bjuONeyCywDwk3zE0=">AAACHHicbVDLSgMxFM3UV62vqktBgkVwIWWmG10W3QhuKtgHtKXcydy2oZlkSDJCKd35HX6AW/0Ed+JW8Av8DdPHQlsPJBzOuTc394SJ4Mb6/peXWVldW9/Ibua2tnd29/L7BzWjUs2wypRQuhGCQcElVi23AhuJRohDgfVwcD3x6w+oDVfy3g4TbMfQk7zLGVgndfLHt6DkOU345AYZUZkygUrSCBkMTSdf8Iv+FHSZBHNSIHNUOvnvVqRYGqO0TIAxzcBPbHsE2nL37jjXSg0mwAbQw6ajEmI07dF0jzE9dUpEu0q7Iy2dqr87RhAbM4xDVxmD7ZtFbyL+6xn3lT5GC+Nt97I94jJJLUo2m95NBbWKTpKiEdfIrBg6AkxztwBlfdDArMsz55IJFnNYJrVSMfCLwV2pUL6aZ5QlR+SEnJGAXJAyuSEVUiWMPJJn8kJevSfvzXv3PmalGW/ec0j+wPv8AXJHoWU=</latexit><latexit sha1_base64="U3XeN3PNW1bjuONeyCywDwk3zE0=">AAACHHicbVDLSgMxFM3UV62vqktBgkVwIWWmG10W3QhuKtgHtKXcydy2oZlkSDJCKd35HX6AW/0Ed+JW8Av8DdPHQlsPJBzOuTc394SJ4Mb6/peXWVldW9/Ibua2tnd29/L7BzWjUs2wypRQuhGCQcElVi23AhuJRohDgfVwcD3x6w+oDVfy3g4TbMfQk7zLGVgndfLHt6DkOU345AYZUZkygUrSCBkMTSdf8Iv+FHSZBHNSIHNUOvnvVqRYGqO0TIAxzcBPbHsE2nL37jjXSg0mwAbQw6ajEmI07dF0jzE9dUpEu0q7Iy2dqr87RhAbM4xDVxmD7ZtFbyL+6xn3lT5GC+Nt97I94jJJLUo2m95NBbWKTpKiEdfIrBg6AkxztwBlfdDArMsz55IJFnNYJrVSMfCLwV2pUL6aZ5QlR+SEnJGAXJAyuSEVUiWMPJJn8kJevSfvzXv3PmalGW/ec0j+wPv8AXJHoWU=</latexit><latexit sha1_base64="U3XeN3PNW1bjuONeyCywDwk3zE0=">AAACHHicbVDLSgMxFM3UV62vqktBgkVwIWWmG10W3QhuKtgHtKXcydy2oZlkSDJCKd35HX6AW/0Ed+JW8Av8DdPHQlsPJBzOuTc394SJ4Mb6/peXWVldW9/Ibua2tnd29/L7BzWjUs2wypRQuhGCQcElVi23AhuJRohDgfVwcD3x6w+oDVfy3g4TbMfQk7zLGVgndfLHt6DkOU345AYZUZkygUrSCBkMTSdf8Iv+FHSZBHNSIHNUOvnvVqRYGqO0TIAxzcBPbHsE2nL37jjXSg0mwAbQw6ajEmI07dF0jzE9dUpEu0q7Iy2dqr87RhAbM4xDVxmD7ZtFbyL+6xn3lT5GC+Nt97I94jJJLUo2m95NBbWKTpKiEdfIrBg6AkxztwBlfdDArMsz55IJFnNYJrVSMfCLwV2pUL6aZ5QlR+SEnJGAXJAyuSEVUiWMPJJn8kJevSfvzXv3PmalGW/ec0j+wPv8AXJHoWU=</latexit>

Higgs EFT (EW chiral Lag)
mW

<latexit sha1_base64="2q7ImVMV0/Ukx9LrQnG2rmusCO0=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJczO9iZDZmeXmVkhLDn4AV71E7yJVz/FL/A3nCR70GhBQ1HVTXdXkAqujet+OqWV1bX1jfJmZWt7Z3evun/Q1kmmGLZYIhLVDahGwSW2DDcCu6lCGgcCO8H4euZ3HlBpnsh7M0nRj+lQ8ogzaqx0Fw86g2rNrbtzkL/EK0gNCjQH1a9+mLAsRmmYoFr3PDc1fk6V4UzgtNLPNKaUjekQe5ZKGqP28/mpU3JilZBEibIlDZmrPydyGms9iQPbGVMz0sveTPzX0/aUEYZL60106edcpplByRbbo0wQk5BZGCTkCpkRE0soU9w+QNiIKsqMjaxik/GWc/hL2md1z617t+e1xlWRURmO4BhOwYMLaMANNKEFDIbwBM/w4jw6r86b875oLTnFzCH8gvPxDStClpQ=</latexit><latexit sha1_base64="2q7ImVMV0/Ukx9LrQnG2rmusCO0=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJczO9iZDZmeXmVkhLDn4AV71E7yJVz/FL/A3nCR70GhBQ1HVTXdXkAqujet+OqWV1bX1jfJmZWt7Z3evun/Q1kmmGLZYIhLVDahGwSW2DDcCu6lCGgcCO8H4euZ3HlBpnsh7M0nRj+lQ8ogzaqx0Fw86g2rNrbtzkL/EK0gNCjQH1a9+mLAsRmmYoFr3PDc1fk6V4UzgtNLPNKaUjekQe5ZKGqP28/mpU3JilZBEibIlDZmrPydyGms9iQPbGVMz0sveTPzX0/aUEYZL60106edcpplByRbbo0wQk5BZGCTkCpkRE0soU9w+QNiIKsqMjaxik/GWc/hL2md1z617t+e1xlWRURmO4BhOwYMLaMANNKEFDIbwBM/w4jw6r86b875oLTnFzCH8gvPxDStClpQ=</latexit><latexit sha1_base64="2q7ImVMV0/Ukx9LrQnG2rmusCO0=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJczO9iZDZmeXmVkhLDn4AV71E7yJVz/FL/A3nCR70GhBQ1HVTXdXkAqujet+OqWV1bX1jfJmZWt7Z3evun/Q1kmmGLZYIhLVDahGwSW2DDcCu6lCGgcCO8H4euZ3HlBpnsh7M0nRj+lQ8ogzaqx0Fw86g2rNrbtzkL/EK0gNCjQH1a9+mLAsRmmYoFr3PDc1fk6V4UzgtNLPNKaUjekQe5ZKGqP28/mpU3JilZBEibIlDZmrPydyGms9iQPbGVMz0sveTPzX0/aUEYZL60106edcpplByRbbo0wQk5BZGCTkCpkRE0soU9w+QNiIKsqMjaxik/GWc/hL2md1z617t+e1xlWRURmO4BhOwYMLaMANNKEFDIbwBM/w4jw6r86b875oLTnFzCH8gvPxDStClpQ=</latexit><latexit sha1_base64="2q7ImVMV0/Ukx9LrQnG2rmusCO0=">AAAB/3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzQOSJczO9iZDZmeXmVkhLDn4AV71E7yJVz/FL/A3nCR70GhBQ1HVTXdXkAqujet+OqWV1bX1jfJmZWt7Z3evun/Q1kmmGLZYIhLVDahGwSW2DDcCu6lCGgcCO8H4euZ3HlBpnsh7M0nRj+lQ8ogzaqx0Fw86g2rNrbtzkL/EK0gNCjQH1a9+mLAsRmmYoFr3PDc1fk6V4UzgtNLPNKaUjekQe5ZKGqP28/mpU3JilZBEibIlDZmrPydyGms9iQPbGVMz0sveTPzX0/aUEYZL60106edcpplByRbbo0wQk5BZGCTkCpkRE0soU9w+QNiIKsqMjaxik/GWc/hL2md1z617t+e1xlWRURmO4BhOwYMLaMANNKEFDIbwBM/w4jw6r86b875oLTnFzCH8gvPxDStClpQ=</latexit>
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Neutrinoless Double Beta Decay

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

Standard model EFT
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

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>

many models ….. [ Li, Ni, Xiao, Yu, in progress ] 

[ Cirigliano, Denkens,de Vries, Graesser, Mereghetti, 2018 ] 
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4-Fermi EFT: From Beta to NSI

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

Standard model EFT
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
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 ….. 

[ Du, Li, Tang, Vihonen, Yu, 2021] 

NoVA T2K Dayaba RENO CHOOZ

[ Du, Li, Tang, Vihonen, Yu, 2022] 

Dune/HyperK
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SMEFT Operators and UV Resonances

https://indico.ihep.ac.cn/event/17771/page/1411-1o108

Lectures on Effective Field Theories (video)

https://www.koushare.com/video/videodetail/12645

All things EFT seminar on SMEFT Operator Basis
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SMEFT

SMEFT provides systematic parametrization of

LHC probing scale

SMEFT

… all possible Lorentz inv. new physics!

UV model unspecified

power counting: canonical dim.

Most general Lagrangian with Lorentz and SM gauge symmetry

Standard model effective field theory (SMEFT)

SM field d.o.f
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SMEFT Operators

Dim-5 
Weinberg

Dim-6 
Buchmuller&Wyler

[ citation from inspire-hep ] 
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Dim-6 Operators
Why completing dim-6 took more than 25 years?

Equation of motion (Field redefinition)

Integration by part (total derivatives)

Covariant derivative commutator

Bianchi identity

[Grzadkowski, Iskrzynski, Misiak, Rosiek, 2010] 

80
[ Buchmuller, Wyler, 1986] 

59

tedious and prone-to-error

80-1-16-5+1 = 59 

Fierz identity
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Why High Dim Operator?
new physics without new particle: neutrino masses and baryon asymmetry

[ Heeck, Takhistov, 2020] 

B and L violation

Dim-9

n-nbar oscillation
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Operator as Spinor Tensor

Operator

Spinor Tensor Symmetrize indices

SL(2,C) x SU(N) 

SSYT = Amplitude

Modern view: operator as Young tensor and on-shell amplitude, with spin-statistics

On-shell

[ Li, Ren, Shu, Xiao, Yu, Zheng, 2005.00008 ] 
[ Li, Ren, Xiao, Yu, Zheng, 2007.07899 ] 

[ Li, Ren, Xiao, Yu, Zheng, 2201.04639 ] 

[ Li, Ren, Xiao, Yu, Zheng, 2012.09188 ] 
[ Li, Ren, Xiao, Yu, Zheng, 2105.09323 ] 
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Operator as Spinor Tensor
Dim-8 operators: 993 (44807) operators for 1 (3) generations

Unified construction of Lorentz & gauge structures by Young Tableau

( )
<latexit sha1_base64="Js3TDh9ZbXJa3DgvJWXkgm+KRok=">AAACEXicbVBLSgNBEO3xG+NvNEs3jUGImzAjgi6DblxGMB/IhNDTqck06fnQXSMMIafwAG71CO7ErSfwBF7DTjILTXxNw+O9Kqrq+akUGh3ny1pb39jc2i7tlHf39g8O7aPjtk4yxaHFE5mors80SBFDCwVK6KYKWORL6Pjj25nfeQSlRRI/YJ5CP2KjWASCMzTSwK54EgKsUc886ikxCvF8YFedujMHXSVuQaqkQHNgf3vDhGcRxMgl07rnOin2J0yh4BKmZS/TkDI+ZiPoGRqzCHR/Ml9+Ss+MMqRBosyPkc7V3x0TFmmdR76pjBiGetmbif962qwSwnBpPAbX/YmI0wwh5ovpQSYpJnQWDx0KBRxlbgjjSpgDKA+ZYhxNiGWTjLucwyppX9Rdp+7eX1YbN0VGJXJCTkmNuOSKNMgdaZIW4SQnz+SFvFpP1pv1bn0sStesoqdC/sD6/AEB1pxM</latexit><latexit sha1_base64="Js3TDh9ZbXJa3DgvJWXkgm+KRok=">AAACEXicbVBLSgNBEO3xG+NvNEs3jUGImzAjgi6DblxGMB/IhNDTqck06fnQXSMMIafwAG71CO7ErSfwBF7DTjILTXxNw+O9Kqrq+akUGh3ny1pb39jc2i7tlHf39g8O7aPjtk4yxaHFE5mors80SBFDCwVK6KYKWORL6Pjj25nfeQSlRRI/YJ5CP2KjWASCMzTSwK54EgKsUc886ikxCvF8YFedujMHXSVuQaqkQHNgf3vDhGcRxMgl07rnOin2J0yh4BKmZS/TkDI+ZiPoGRqzCHR/Ml9+Ss+MMqRBosyPkc7V3x0TFmmdR76pjBiGetmbif962qwSwnBpPAbX/YmI0wwh5ovpQSYpJnQWDx0KBRxlbgjjSpgDKA+ZYhxNiGWTjLucwyppX9Rdp+7eX1YbN0VGJXJCTkmNuOSKNMgdaZIW4SQnz+SFvFpP1pv1bn0sStesoqdC/sD6/AEB1pxM</latexit><latexit sha1_base64="Js3TDh9ZbXJa3DgvJWXkgm+KRok=">AAACEXicbVBLSgNBEO3xG+NvNEs3jUGImzAjgi6DblxGMB/IhNDTqck06fnQXSMMIafwAG71CO7ErSfwBF7DTjILTXxNw+O9Kqrq+akUGh3ny1pb39jc2i7tlHf39g8O7aPjtk4yxaHFE5mors80SBFDCwVK6KYKWORL6Pjj25nfeQSlRRI/YJ5CP2KjWASCMzTSwK54EgKsUc886ikxCvF8YFedujMHXSVuQaqkQHNgf3vDhGcRxMgl07rnOin2J0yh4BKmZS/TkDI+ZiPoGRqzCHR/Ml9+Ss+MMqRBosyPkc7V3x0TFmmdR76pjBiGetmbif962qwSwnBpPAbX/YmI0wwh5ovpQSYpJnQWDx0KBRxlbgjjSpgDKA+ZYhxNiGWTjLucwyppX9Rdp+7eX1YbN0VGJXJCTkmNuOSKNMgdaZIW4SQnz+SFvFpP1pv1bn0sStesoqdC/sD6/AEB1pxM</latexit><latexit sha1_base64="Js3TDh9ZbXJa3DgvJWXkgm+KRok=">AAACEXicbVBLSgNBEO3xG+NvNEs3jUGImzAjgi6DblxGMB/IhNDTqck06fnQXSMMIafwAG71CO7ErSfwBF7DTjILTXxNw+O9Kqrq+akUGh3ny1pb39jc2i7tlHf39g8O7aPjtk4yxaHFE5mors80SBFDCwVK6KYKWORL6Pjj25nfeQSlRRI/YJ5CP2KjWASCMzTSwK54EgKsUc886ikxCvF8YFedujMHXSVuQaqkQHNgf3vDhGcRxMgl07rnOin2J0yh4BKmZS/TkDI+ZiPoGRqzCHR/Ml9+Ss+MMqRBosyPkc7V3x0TFmmdR76pjBiGetmbif962qwSwnBpPAbX/YmI0wwh5ovpQSYpJnQWDx0KBRxlbgjjSpgDKA+ZYhxNiGWTjLucwyppX9Rdp+7eX1YbN0VGJXJCTkmNuOSKNMgdaZIW4SQnz+SFvFpP1pv1bn0sStesoqdC/sD6/AEB1pxM</latexit>

( )
<latexit sha1_base64="Js3TDh9ZbXJa3DgvJWXkgm+KRok=">AAACEXicbVBLSgNBEO3xG+NvNEs3jUGImzAjgi6DblxGMB/IhNDTqck06fnQXSMMIafwAG71CO7ErSfwBF7DTjILTXxNw+O9Kqrq+akUGh3ny1pb39jc2i7tlHf39g8O7aPjtk4yxaHFE5mors80SBFDCwVK6KYKWORL6Pjj25nfeQSlRRI/YJ5CP2KjWASCMzTSwK54EgKsUc886ikxCvF8YFedujMHXSVuQaqkQHNgf3vDhGcRxMgl07rnOin2J0yh4BKmZS/TkDI+ZiPoGRqzCHR/Ml9+Ss+MMqRBosyPkc7V3x0TFmmdR76pjBiGetmbif962qwSwnBpPAbX/YmI0wwh5ovpQSYpJnQWDx0KBRxlbgjjSpgDKA+ZYhxNiGWTjLucwyppX9Rdp+7eX1YbN0VGJXJCTkmNuOSKNMgdaZIW4SQnz+SFvFpP1pv1bn0sStesoqdC/sD6/AEB1pxM</latexit><latexit sha1_base64="Js3TDh9ZbXJa3DgvJWXkgm+KRok=">AAACEXicbVBLSgNBEO3xG+NvNEs3jUGImzAjgi6DblxGMB/IhNDTqck06fnQXSMMIafwAG71CO7ErSfwBF7DTjILTXxNw+O9Kqrq+akUGh3ny1pb39jc2i7tlHf39g8O7aPjtk4yxaHFE5mors80SBFDCwVK6KYKWORL6Pjj25nfeQSlRRI/YJ5CP2KjWASCMzTSwK54EgKsUc886ikxCvF8YFedujMHXSVuQaqkQHNgf3vDhGcRxMgl07rnOin2J0yh4BKmZS/TkDI+ZiPoGRqzCHR/Ml9+Ss+MMqRBosyPkc7V3x0TFmmdR76pjBiGetmbif962qwSwnBpPAbX/YmI0wwh5ovpQSYpJnQWDx0KBRxlbgjjSpgDKA+ZYhxNiGWTjLucwyppX9Rdp+7eX1YbN0VGJXJCTkmNuOSKNMgdaZIW4SQnz+SFvFpP1pv1bn0sStesoqdC/sD6/AEB1pxM</latexit><latexit sha1_base64="Js3TDh9ZbXJa3DgvJWXkgm+KRok=">AAACEXicbVBLSgNBEO3xG+NvNEs3jUGImzAjgi6DblxGMB/IhNDTqck06fnQXSMMIafwAG71CO7ErSfwBF7DTjILTXxNw+O9Kqrq+akUGh3ny1pb39jc2i7tlHf39g8O7aPjtk4yxaHFE5mors80SBFDCwVK6KYKWORL6Pjj25nfeQSlRRI/YJ5CP2KjWASCMzTSwK54EgKsUc886ikxCvF8YFedujMHXSVuQaqkQHNgf3vDhGcRxMgl07rnOin2J0yh4BKmZS/TkDI+ZiPoGRqzCHR/Ml9+Ss+MMqRBosyPkc7V3x0TFmmdR76pjBiGetmbif962qwSwnBpPAbX/YmI0wwh5ovpQSYpJnQWDx0KBRxlbgjjSpgDKA+ZYhxNiGWTjLucwyppX9Rdp+7eX1YbN0VGJXJCTkmNuOSKNMgdaZIW4SQnz+SFvFpP1pv1bn0sStesoqdC/sD6/AEB1pxM</latexit><latexit sha1_base64="Js3TDh9ZbXJa3DgvJWXkgm+KRok=">AAACEXicbVBLSgNBEO3xG+NvNEs3jUGImzAjgi6DblxGMB/IhNDTqck06fnQXSMMIafwAG71CO7ErSfwBF7DTjILTXxNw+O9Kqrq+akUGh3ny1pb39jc2i7tlHf39g8O7aPjtk4yxaHFE5mors80SBFDCwVK6KYKWORL6Pjj25nfeQSlRRI/YJ5CP2KjWASCMzTSwK54EgKsUc886ikxCvF8YFedujMHXSVuQaqkQHNgf3vDhGcRxMgl07rnOin2J0yh4BKmZS/TkDI+ZiPoGRqzCHR/Ml9+Ss+MMqRBosyPkc7V3x0TFmmdR76pjBiGetmbif962qwSwnBpPAbX/YmI0wwh5ovpQSYpJnQWDx0KBRxlbgjjSpgDKA+ZYhxNiGWTjLucwyppX9Rdp+7eX1YbN0VGJXJCTkmNuOSKNMgdaZIW4SQnz+SFvFpP1pv1bn0sStesoqdC/sD6/AEB1pxM</latexit>

+
<latexit sha1_base64="wveYuweAWAfmG071bNY19x2D2Hg=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoMgCGFXBD0GvXhMwDwgWcLsbCcZMju7zMwKYQl+gFf9BG/i1W/xC/wNJ8keNLGgoajqprsrSATXxnW/nMLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/Pbj6g0j+WDmSToR3Qo+YAzaqzUuOiXK27VnYOsEi8nFchR75e/e2HM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVVCMoiVLWnIXP09kdFI60kU2M6ImpFe9mbiv562p4wwXFpvBjd+xmWSGpRssX2QCmJiMouChFwhM2JiCWWK2wcIG1FFmbGBlWwy3nIOq6R1WfXcqte4qtRu84yKcAKncA4eXEMN7qEOTWCA8Awv8Oo8OW/Ou/OxaC04+cwx/IHz+QNTv5WI</latexit><latexit sha1_base64="wveYuweAWAfmG071bNY19x2D2Hg=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoMgCGFXBD0GvXhMwDwgWcLsbCcZMju7zMwKYQl+gFf9BG/i1W/xC/wNJ8keNLGgoajqprsrSATXxnW/nMLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/Pbj6g0j+WDmSToR3Qo+YAzaqzUuOiXK27VnYOsEi8nFchR75e/e2HM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVVCMoiVLWnIXP09kdFI60kU2M6ImpFe9mbiv562p4wwXFpvBjd+xmWSGpRssX2QCmJiMouChFwhM2JiCWWK2wcIG1FFmbGBlWwy3nIOq6R1WfXcqte4qtRu84yKcAKncA4eXEMN7qEOTWCA8Awv8Oo8OW/Ou/OxaC04+cwx/IHz+QNTv5WI</latexit><latexit sha1_base64="wveYuweAWAfmG071bNY19x2D2Hg=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoMgCGFXBD0GvXhMwDwgWcLsbCcZMju7zMwKYQl+gFf9BG/i1W/xC/wNJ8keNLGgoajqprsrSATXxnW/nMLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/Pbj6g0j+WDmSToR3Qo+YAzaqzUuOiXK27VnYOsEi8nFchR75e/e2HM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVVCMoiVLWnIXP09kdFI60kU2M6ImpFe9mbiv562p4wwXFpvBjd+xmWSGpRssX2QCmJiMouChFwhM2JiCWWK2wcIG1FFmbGBlWwy3nIOq6R1WfXcqte4qtRu84yKcAKncA4eXEMN7qEOTWCA8Awv8Oo8OW/Ou/OxaC04+cwx/IHz+QNTv5WI</latexit><latexit sha1_base64="wveYuweAWAfmG071bNY19x2D2Hg=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoMgCGFXBD0GvXhMwDwgWcLsbCcZMju7zMwKYQl+gFf9BG/i1W/xC/wNJ8keNLGgoajqprsrSATXxnW/nMLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/Pbj6g0j+WDmSToR3Qo+YAzaqzUuOiXK27VnYOsEi8nFchR75e/e2HM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVVCMoiVLWnIXP09kdFI60kU2M6ImpFe9mbiv562p4wwXFpvBjd+xmWSGpRssX2QCmJiMouChFwhM2JiCWWK2wcIG1FFmbGBlWwy3nIOq6R1WfXcqte4qtRu84yKcAKncA4eXEMN7qEOTWCA8Awv8Oo8OW/Ou/OxaC04+cwx/IHz+QNTv5WI</latexit>

+
<latexit sha1_base64="wveYuweAWAfmG071bNY19x2D2Hg=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoMgCGFXBD0GvXhMwDwgWcLsbCcZMju7zMwKYQl+gFf9BG/i1W/xC/wNJ8keNLGgoajqprsrSATXxnW/nMLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/Pbj6g0j+WDmSToR3Qo+YAzaqzUuOiXK27VnYOsEi8nFchR75e/e2HM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVVCMoiVLWnIXP09kdFI60kU2M6ImpFe9mbiv562p4wwXFpvBjd+xmWSGpRssX2QCmJiMouChFwhM2JiCWWK2wcIG1FFmbGBlWwy3nIOq6R1WfXcqte4qtRu84yKcAKncA4eXEMN7qEOTWCA8Awv8Oo8OW/Ou/OxaC04+cwx/IHz+QNTv5WI</latexit><latexit sha1_base64="wveYuweAWAfmG071bNY19x2D2Hg=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoMgCGFXBD0GvXhMwDwgWcLsbCcZMju7zMwKYQl+gFf9BG/i1W/xC/wNJ8keNLGgoajqprsrSATXxnW/nMLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/Pbj6g0j+WDmSToR3Qo+YAzaqzUuOiXK27VnYOsEi8nFchR75e/e2HM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVVCMoiVLWnIXP09kdFI60kU2M6ImpFe9mbiv562p4wwXFpvBjd+xmWSGpRssX2QCmJiMouChFwhM2JiCWWK2wcIG1FFmbGBlWwy3nIOq6R1WfXcqte4qtRu84yKcAKncA4eXEMN7qEOTWCA8Awv8Oo8OW/Ou/OxaC04+cwx/IHz+QNTv5WI</latexit><latexit sha1_base64="wveYuweAWAfmG071bNY19x2D2Hg=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoMgCGFXBD0GvXhMwDwgWcLsbCcZMju7zMwKYQl+gFf9BG/i1W/xC/wNJ8keNLGgoajqprsrSATXxnW/nMLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/Pbj6g0j+WDmSToR3Qo+YAzaqzUuOiXK27VnYOsEi8nFchR75e/e2HM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVVCMoiVLWnIXP09kdFI60kU2M6ImpFe9mbiv562p4wwXFpvBjd+xmWSGpRssX2QCmJiMouChFwhM2JiCWWK2wcIG1FFmbGBlWwy3nIOq6R1WfXcqte4qtRu84yKcAKncA4eXEMN7qEOTWCA8Awv8Oo8OW/Ou/OxaC04+cwx/IHz+QNTv5WI</latexit><latexit sha1_base64="wveYuweAWAfmG071bNY19x2D2Hg=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoMgCGFXBD0GvXhMwDwgWcLsbCcZMju7zMwKYQl+gFf9BG/i1W/xC/wNJ8keNLGgoajqprsrSATXxnW/nMLa+sbmVnG7tLO7t39QPjxq6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8N/Pbj6g0j+WDmSToR3Qo+YAzaqzUuOiXK27VnYOsEi8nFchR75e/e2HM0gilYYJq3fXcxPgZVYYzgdNSL9WYUDamQ+xaKmmE2s/mh07JmVVCMoiVLWnIXP09kdFI60kU2M6ImpFe9mbiv562p4wwXFpvBjd+xmWSGpRssX2QCmJiMouChFwhM2JiCWWK2wcIG1FFmbGBlWwy3nIOq6R1WfXcqte4qtRu84yKcAKncA4eXEMN7qEOTWCA8Awv8Oo8OW/Ou/OxaC04+cwx/IHz+QNTv5WI</latexit>

=<latexit sha1_base64="dcUQ6RTbPwrlDHiBIqYHS9la6WA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjAuYByRJmZ3uTIbOzy8ysEELwA7zqJ3gTr36LX+BvOEn2oIkFDUVVN91dQSq4Nq775RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6AaBZfYNNwI7KQKaRwIbAeju5nffkSleSIfzDhFP6YDySPOqLFS46ZfrrhVdw6ySrycVCBHvV/+7oUJy2KUhgmqdddzU+NPqDKcCZyWepnGlLIRHWDXUklj1P5kfuiUnFklJFGibElD5urviQmNtR7Hge2MqRnqZW8m/utpe8oQw6X1Jrr2J1ymmUHJFtujTBCTkFkUJOQKmRFjSyhT3D5A2JAqyowNrGST8ZZzWCWti6rnVr3GZaV2m2dUhBM4hXPw4ApqcA91aAIDhGd4gVfnyXlz3p2PRWvByWeO4Q+czx9wgZWa</latexit><latexit sha1_base64="dcUQ6RTbPwrlDHiBIqYHS9la6WA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjAuYByRJmZ3uTIbOzy8ysEELwA7zqJ3gTr36LX+BvOEn2oIkFDUVVN91dQSq4Nq775RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6AaBZfYNNwI7KQKaRwIbAeju5nffkSleSIfzDhFP6YDySPOqLFS46ZfrrhVdw6ySrycVCBHvV/+7oUJy2KUhgmqdddzU+NPqDKcCZyWepnGlLIRHWDXUklj1P5kfuiUnFklJFGibElD5urviQmNtR7Hge2MqRnqZW8m/utpe8oQw6X1Jrr2J1ymmUHJFtujTBCTkFkUJOQKmRFjSyhT3D5A2JAqyowNrGST8ZZzWCWti6rnVr3GZaV2m2dUhBM4hXPw4ApqcA91aAIDhGd4gVfnyXlz3p2PRWvByWeO4Q+czx9wgZWa</latexit><latexit sha1_base64="dcUQ6RTbPwrlDHiBIqYHS9la6WA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjAuYByRJmZ3uTIbOzy8ysEELwA7zqJ3gTr36LX+BvOEn2oIkFDUVVN91dQSq4Nq775RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6AaBZfYNNwI7KQKaRwIbAeju5nffkSleSIfzDhFP6YDySPOqLFS46ZfrrhVdw6ySrycVCBHvV/+7oUJy2KUhgmqdddzU+NPqDKcCZyWepnGlLIRHWDXUklj1P5kfuiUnFklJFGibElD5urviQmNtR7Hge2MqRnqZW8m/utpe8oQw6X1Jrr2J1ymmUHJFtujTBCTkFkUJOQKmRFjSyhT3D5A2JAqyowNrGST8ZZzWCWti6rnVr3GZaV2m2dUhBM4hXPw4ApqcA91aAIDhGd4gVfnyXlz3p2PRWvByWeO4Q+czx9wgZWa</latexit><latexit sha1_base64="dcUQ6RTbPwrlDHiBIqYHS9la6WA=">AAAB/XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoBch6MVjAuYByRJmZ3uTIbOzy8ysEELwA7zqJ3gTr36LX+BvOEn2oIkFDUVVN91dQSq4Nq775RTW1jc2t4rbpZ3dvf2D8uFRSyeZYthkiUhUJ6AaBZfYNNwI7KQKaRwIbAeju5nffkSleSIfzDhFP6YDySPOqLFS46ZfrrhVdw6ySrycVCBHvV/+7oUJy2KUhgmqdddzU+NPqDKcCZyWepnGlLIRHWDXUklj1P5kfuiUnFklJFGibElD5urviQmNtR7Hge2MqRnqZW8m/utpe8oQw6X1Jrr2J1ymmUHJFtujTBCTkFkUJOQKmRFjSyhT3D5A2JAqyowNrGST8ZZzWCWti6rnVr3GZaV2m2dUhBM4hXPw4ApqcA91aAIDhGd4gVfnyXlz3p2PRWvByWeO4Q+czx9wgZWa</latexit>⇥
<latexit sha1_base64="UmxMqc1XYsyDCaPLVzyCImfHMGU=">AAACAnicbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKxgH9CGMpnctGMnkzAzEUrozg9wq5/gTtz6I36Bv+G0zUJbDwwczrmXc+cEqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUouMSm4UZgJ1VI40BgOxjdTP32IyrNE3lvxin6MR1IHnFGjZVaPcNj1P1K1a25M5Bl4hWkCgUa/cp3L0xYFqM0TFCtu56bGj+nynAmcFLuZRpTykZ0gF1LJbUhfj67dkJOrRKSKFH2SUNm6u+NnMZaj+PATsbUDPWiNxX/9bQ9ZYjhQryJrvycyzQzKNk8PcoEMQmZ9kFCrpAZMbaEMsXtBwgbUkWZsa2VbTPeYg/LpHVe89yad3dRrV8XHZXgGE7gDDy4hDrcQgOawOABnuEFXp0n5815dz7moytOsXMEf+B8/gDJnZgN</latexit><latexit sha1_base64="UmxMqc1XYsyDCaPLVzyCImfHMGU=">AAACAnicbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKxgH9CGMpnctGMnkzAzEUrozg9wq5/gTtz6I36Bv+G0zUJbDwwczrmXc+cEqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUouMSm4UZgJ1VI40BgOxjdTP32IyrNE3lvxin6MR1IHnFGjZVaPcNj1P1K1a25M5Bl4hWkCgUa/cp3L0xYFqM0TFCtu56bGj+nynAmcFLuZRpTykZ0gF1LJbUhfj67dkJOrRKSKFH2SUNm6u+NnMZaj+PATsbUDPWiNxX/9bQ9ZYjhQryJrvycyzQzKNk8PcoEMQmZ9kFCrpAZMbaEMsXtBwgbUkWZsa2VbTPeYg/LpHVe89yad3dRrV8XHZXgGE7gDDy4hDrcQgOawOABnuEFXp0n5815dz7moytOsXMEf+B8/gDJnZgN</latexit><latexit sha1_base64="UmxMqc1XYsyDCaPLVzyCImfHMGU=">AAACAnicbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKxgH9CGMpnctGMnkzAzEUrozg9wq5/gTtz6I36Bv+G0zUJbDwwczrmXc+cEqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUouMSm4UZgJ1VI40BgOxjdTP32IyrNE3lvxin6MR1IHnFGjZVaPcNj1P1K1a25M5Bl4hWkCgUa/cp3L0xYFqM0TFCtu56bGj+nynAmcFLuZRpTykZ0gF1LJbUhfj67dkJOrRKSKFH2SUNm6u+NnMZaj+PATsbUDPWiNxX/9bQ9ZYjhQryJrvycyzQzKNk8PcoEMQmZ9kFCrpAZMbaEMsXtBwgbUkWZsa2VbTPeYg/LpHVe89yad3dRrV8XHZXgGE7gDDy4hDrcQgOawOABnuEFXp0n5815dz7moytOsXMEf+B8/gDJnZgN</latexit><latexit sha1_base64="UmxMqc1XYsyDCaPLVzyCImfHMGU=">AAACAnicbVDLSsNAFL3xWeur6tLNYBFclUQEXRbduKxgH9CGMpnctGMnkzAzEUrozg9wq5/gTtz6I36Bv+G0zUJbDwwczrmXc+cEqeDauO6Xs7K6tr6xWdoqb+/s7u1XDg5bOskUwyZLRKI6AdUouMSm4UZgJ1VI40BgOxjdTP32IyrNE3lvxin6MR1IHnFGjZVaPcNj1P1K1a25M5Bl4hWkCgUa/cp3L0xYFqM0TFCtu56bGj+nynAmcFLuZRpTykZ0gF1LJbUhfj67dkJOrRKSKFH2SUNm6u+NnMZaj+PATsbUDPWiNxX/9bQ9ZYjhQryJrvycyzQzKNk8PcoEMQmZ9kFCrpAZMbaEMsXtBwgbUkWZsa2VbTPeYg/LpHVe89yad3dRrV8XHZXgGE7gDDy4hDrcQgOawOABnuEFXp0n5815dz7moytOsXMEf+B8/gDJnZgN</latexit>
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Operator as Spinor Tensor
Young tensor method

2 ⇠<latexit sha1_base64="64RQj6WX4WgTS5Rgz5FkDGot9vc=">AAACAHicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4A2lMlk0gydmYSZiVBCN36AW/0Ed+LWP/EL/A0nbRbaeuDC4Zx7ufeeIOVMG9f9cipr6xubW9Xt2s7u3v5B/fCoq5NMEdohCU9UP8CaciZpxzDDaT9VFIuA014wuS383iNVmiXywUxT6gs8lixiBJtCGmomRvWG23TnQKvEK0kDSrRH9e9hmJBMUGkIx1oPPDc1fo6VYYTTWW2YaZpiMsFjOrBUYkG1n89vnaEzq4QoSpQtadBc/T2RY6H1VAS2U2AT62WvEP/1tD0lpuHSehNd+zmTaWaoJIvtUcaRSVCRBgqZosTwqSWYKGYfQCTGChNjM6vZZLzlHFZJ96LpuU3v/rLRuikzqsIJnMI5eHAFLbiDNnSAQAzP8AKvzpPz5rw7H4vWilPOHMMfOJ8/ISqXIA==</latexit><latexit sha1_base64="64RQj6WX4WgTS5Rgz5FkDGot9vc=">AAACAHicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4A2lMlk0gydmYSZiVBCN36AW/0Ed+LWP/EL/A0nbRbaeuDC4Zx7ufeeIOVMG9f9cipr6xubW9Xt2s7u3v5B/fCoq5NMEdohCU9UP8CaciZpxzDDaT9VFIuA014wuS383iNVmiXywUxT6gs8lixiBJtCGmomRvWG23TnQKvEK0kDSrRH9e9hmJBMUGkIx1oPPDc1fo6VYYTTWW2YaZpiMsFjOrBUYkG1n89vnaEzq4QoSpQtadBc/T2RY6H1VAS2U2AT62WvEP/1tD0lpuHSehNd+zmTaWaoJIvtUcaRSVCRBgqZosTwqSWYKGYfQCTGChNjM6vZZLzlHFZJ96LpuU3v/rLRuikzqsIJnMI5eHAFLbiDNnSAQAzP8AKvzpPz5rw7H4vWilPOHMMfOJ8/ISqXIA==</latexit><latexit sha1_base64="64RQj6WX4WgTS5Rgz5FkDGot9vc=">AAACAHicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4A2lMlk0gydmYSZiVBCN36AW/0Ed+LWP/EL/A0nbRbaeuDC4Zx7ufeeIOVMG9f9cipr6xubW9Xt2s7u3v5B/fCoq5NMEdohCU9UP8CaciZpxzDDaT9VFIuA014wuS383iNVmiXywUxT6gs8lixiBJtCGmomRvWG23TnQKvEK0kDSrRH9e9hmJBMUGkIx1oPPDc1fo6VYYTTWW2YaZpiMsFjOrBUYkG1n89vnaEzq4QoSpQtadBc/T2RY6H1VAS2U2AT62WvEP/1tD0lpuHSehNd+zmTaWaoJIvtUcaRSVCRBgqZosTwqSWYKGYfQCTGChNjM6vZZLzlHFZJ96LpuU3v/rLRuikzqsIJnMI5eHAFLbiDNnSAQAzP8AKvzpPz5rw7H4vWilPOHMMfOJ8/ISqXIA==</latexit><latexit sha1_base64="64RQj6WX4WgTS5Rgz5FkDGot9vc=">AAACAHicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4A2lMlk0gydmYSZiVBCN36AW/0Ed+LWP/EL/A0nbRbaeuDC4Zx7ufeeIOVMG9f9cipr6xubW9Xt2s7u3v5B/fCoq5NMEdohCU9UP8CaciZpxzDDaT9VFIuA014wuS383iNVmiXywUxT6gs8lixiBJtCGmomRvWG23TnQKvEK0kDSrRH9e9hmJBMUGkIx1oPPDc1fo6VYYTTWW2YaZpiMsFjOrBUYkG1n89vnaEzq4QoSpQtadBc/T2RY6H1VAS2U2AT62WvEP/1tD0lpuHSehNd+zmTaWaoJIvtUcaRSVCRBgqZosTwqSWYKGYfQCTGChNjM6vZZLzlHFZJ96LpuU3v/rLRuikzqsIJnMI5eHAFLbiDNnSAQAzP8AKvzpPz5rw7H4vWilPOHMMfOJ8/ISqXIA==</latexit>⇠<latexit sha1_base64="64RQj6WX4WgTS5Rgz5FkDGot9vc=">AAACAHicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4A2lMlk0gydmYSZiVBCN36AW/0Ed+LWP/EL/A0nbRbaeuDC4Zx7ufeeIOVMG9f9cipr6xubW9Xt2s7u3v5B/fCoq5NMEdohCU9UP8CaciZpxzDDaT9VFIuA014wuS383iNVmiXywUxT6gs8lixiBJtCGmomRvWG23TnQKvEK0kDSrRH9e9hmJBMUGkIx1oPPDc1fo6VYYTTWW2YaZpiMsFjOrBUYkG1n89vnaEzq4QoSpQtadBc/T2RY6H1VAS2U2AT62WvEP/1tD0lpuHSehNd+zmTaWaoJIvtUcaRSVCRBgqZosTwqSWYKGYfQCTGChNjM6vZZLzlHFZJ96LpuU3v/rLRuikzqsIJnMI5eHAFLbiDNnSAQAzP8AKvzpPz5rw7H4vWilPOHMMfOJ8/ISqXIA==</latexit><latexit sha1_base64="64RQj6WX4WgTS5Rgz5FkDGot9vc=">AAACAHicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4A2lMlk0gydmYSZiVBCN36AW/0Ed+LWP/EL/A0nbRbaeuDC4Zx7ufeeIOVMG9f9cipr6xubW9Xt2s7u3v5B/fCoq5NMEdohCU9UP8CaciZpxzDDaT9VFIuA014wuS383iNVmiXywUxT6gs8lixiBJtCGmomRvWG23TnQKvEK0kDSrRH9e9hmJBMUGkIx1oPPDc1fo6VYYTTWW2YaZpiMsFjOrBUYkG1n89vnaEzq4QoSpQtadBc/T2RY6H1VAS2U2AT62WvEP/1tD0lpuHSehNd+zmTaWaoJIvtUcaRSVCRBgqZosTwqSWYKGYfQCTGChNjM6vZZLzlHFZJ96LpuU3v/rLRuikzqsIJnMI5eHAFLbiDNnSAQAzP8AKvzpPz5rw7H4vWilPOHMMfOJ8/ISqXIA==</latexit><latexit sha1_base64="64RQj6WX4WgTS5Rgz5FkDGot9vc=">AAACAHicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4A2lMlk0gydmYSZiVBCN36AW/0Ed+LWP/EL/A0nbRbaeuDC4Zx7ufeeIOVMG9f9cipr6xubW9Xt2s7u3v5B/fCoq5NMEdohCU9UP8CaciZpxzDDaT9VFIuA014wuS383iNVmiXywUxT6gs8lixiBJtCGmomRvWG23TnQKvEK0kDSrRH9e9hmJBMUGkIx1oPPDc1fo6VYYTTWW2YaZpiMsFjOrBUYkG1n89vnaEzq4QoSpQtadBc/T2RY6H1VAS2U2AT62WvEP/1tD0lpuHSehNd+zmTaWaoJIvtUcaRSVCRBgqZosTwqSWYKGYfQCTGChNjM6vZZLzlHFZJ96LpuU3v/rLRuikzqsIJnMI5eHAFLbiDNnSAQAzP8AKvzpPz5rw7H4vWilPOHMMfOJ8/ISqXIA==</latexit><latexit sha1_base64="64RQj6WX4WgTS5Rgz5FkDGot9vc=">AAACAHicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLoxmUF+4A2lMlk0gydmYSZiVBCN36AW/0Ed+LWP/EL/A0nbRbaeuDC4Zx7ufeeIOVMG9f9cipr6xubW9Xt2s7u3v5B/fCoq5NMEdohCU9UP8CaciZpxzDDaT9VFIuA014wuS383iNVmiXywUxT6gs8lixiBJtCGmomRvWG23TnQKvEK0kDSrRH9e9hmJBMUGkIx1oPPDc1fo6VYYTTWW2YaZpiMsFjOrBUYkG1n89vnaEzq4QoSpQtadBc/T2RY6H1VAS2U2AT62WvEP/1tD0lpuHSehNd+zmTaWaoJIvtUcaRSVCRBgqZosTwqSWYKGYfQCTGChNjM6vZZLzlHFZJ96LpuU3v/rLRuikzqsIJnMI5eHAFLbiDNnSAQAzP8AKvzpPz5rw7H4vWilPOHMMfOJ8/ISqXIA==</latexit>

30

7

2

EOM

IBP

Traditional method

[ Hays, Martin, Sanz, Setford, 2018]

No need to first list over-complete  
and remove redundancy
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SMEFT Operators
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

993

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

[Liao, Ma, 2016] 
[ Henning, Lu, Melia, Murayama, 2015] 
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LEFT Operators

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] 

[ Li, Ren, Xiao, Yu, Zheng, 2020] 

SU(3) x U(1) symmetry massive fermion involved
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vSMEFT and vLEFT

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

323 1358

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

[Bhattacharya, Wudka, 2016] 

2

massive Majorana fermion involved
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Mathematica Code: ABC4EFT

https://abc4eft.hepforge.org/

Amplitude Basis Construction for Effective Field Theory

[ Li, Ren, Xiao, Yu, Zheng, 2201.04639 ] 

Automatic Basis Conversion for Effective Field Theory

Fully Automatic

Gravity EFT

Dark matter EFT
Sterile neutrino EFT

Axion EFT
…
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Bottom-Up EFT
Given the effective operators, what kinds of UV for such operators?

SMEFT Inverse Problem!

[ See also Qing-Hong Cao’s talk ]

LHC probing scale

SMEFT

Most general Lagrangian with Lorentz and SM gauge symmetry
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Canonical Seesaw Models

dim-6 operators
Radiative symmetry breaking

[ Du, Li, JHYu, 2201.04646 ] 
[ Li, Zhang, Zhou, 2021,2022 ] 

[ See also Shun Zhou’s talk ]
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Bottom-up: Type-3/2 Seesaw?
Whether additional seesaw (type-3/2 seesaw) is possible?

[ Demir, Karahan, Sargm, 2021 ]

SMEFT
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
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LEFT

Angular momentum conservation not imposed!
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Complete Tree Seesaw Proved!

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
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[ Li, Ni, Xiao, Yu, 2204.03660 ] 

Generalized partial wave analysis for Poincare/Gauge Casimir
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Genuine dim-7 Seesaw
Tree-level seesaw at dim-7: among 19 topologies, one genuine dim-7 seesaw

[ Babu, Nandi, 
Tavartkiladze, 2009]

[ Bonnet, Hernandez, 
Ota, Winter, 2009]

34/59

[ Li, Ni, Xiao, Yu, 2204.03660 ] 
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Complete Dim-6 UV Resonances

New LHC searches!

[ de Blas, Criado, 
Perez-Victoria, Santiago, 2017]

[ Li, Ni, Xiao, Yu, 2204.03660 ] 
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Complete Dim-7 UV Resonances

More LHC searches!

[ Li, Ni, Xiao, Yu, 2204.03660 ] 
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Complete Dim-8 UV Resonances

 26
[ Cen Zhang, 2021 ]

[ See also S.Y. Zhou’s talk ]

[ Li, Ni, Xiao, Yu, in preparation ] 
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Dim-9: 0vbb

[ Bonnet, Hirsch, Ota, Winter, 2012]

[ Li, Ni, Xiao, Yu, in preparation ] 
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Chiral EFT for EW and QCD 

Top-down

Bottom-up
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EW Chiral Lagrangian

Before the Higgs discovery …

Weak dynamics @ EW scale

Technicolor, etc

Standard Model EFT Electroweak Chiral Lagrangian

Strong dynamics @ EW scale

SM, SUSY, etc
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Higgs EFT

After the Higgs discovery …

V (�) = �µ3
p

�†�+m2�†�V (�) = �m2�†�+ �(�†�)2
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V (�) = �(�†�)2 + ✏(�†�)2 log
�†�

µ2 V (�) = �a sin2(�/f) + b sin4(�/f)

Coleman Weinberg Higgs Pseudo-Goldstone HiggsTadpole-induced HiggsLandau-Ginzburg Higgs

Fundamental 
particle

Next goal: Nature of Higgs boson! 

Not all of these scenarios can be described in SMEFT

[ Agrawal, Saha, Xu, Yu, Yuan, 1907.02078 ] 

[ Cohen, Craig, Lu, Sutherland, 2021 ] 
[ Gomez-Ambrosio, etc, 2022 ] 

Also [ Falkowski, Rattazzi 2019 ] 

Partial Fundamental 
particle

Conformal particle Composite particle
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Standard model EFT Low energy EFT

Field d.o.f: all SM fields SM fields except Higgs, top, W, Z

Symmetry: SU3 x SU2 x U1 Symmetry: SU3 x U1

Matching

Running

Matches Among EFTs

approximate custodial symmetry

SU(2) x SU(2)

approximate chiral symmetry

SU(2) x SU(2)

EW Chiral Lagrangian QCD Chiral Lagrangian
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EFTs in Broken Phase

Nambu-Goldstone Boson

H

G h�i ⌘ f
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�(x) ⌘ exp
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i

f
⇡â(x)T â

◆
h�i
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Chiral Lagrangian description on the SSB

G = SU(2)L ⇥ SU(2)R ⇥ U(1)B�L
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SU(2)L ⇥ U(1)Y
<latexit sha1_base64="gE+g+rbnYVfqKEjadmMFgPkqTcM=">AAACE3icbVDLSsNAFJ3UV62vqLhyM1iEdlOSIuiy6MaFi4qmrbQhTCa37dDJg5mJUEI/ww9wq5/gTtz6AX6Bv+G0zUJbDwwczrmXc+f4CWdSWdaXUVhZXVvfKG6WtrZ3dvfM/YOWjFNBwaExj0XHJxI4i8BRTHHoJAJI6HNo+6Orqd9+BCFZHN2rcQJuSAYR6zNKlJY88+jOqdSr3g3uKRaCxE7FrnoPnlm2atYMeJnYOSmjHE3P/O4FMU1DiBTlRMqubSXKzYhQjHKYlHqphITQERlAV9OI6Cw3m50/wadaCXA/FvpFCs/U3xsZCaUch76eDIkaykVvKv7rSX3KEIKFeNW/cDMWJamCiM7T+ynHKsbTgnDABFDFx5oQKpj+AKZDIghVusaSbsZe7GGZtOo126rZt2flxmXeUREdoxNUQTY6Rw10jZrIQRRl6Bm9oFfjyXgz3o2P+WjByHcO0R8Ynz96T5x5</latexit><latexit sha1_base64="gE+g+rbnYVfqKEjadmMFgPkqTcM=">AAACE3icbVDLSsNAFJ3UV62vqLhyM1iEdlOSIuiy6MaFi4qmrbQhTCa37dDJg5mJUEI/ww9wq5/gTtz6AX6Bv+G0zUJbDwwczrmXc+f4CWdSWdaXUVhZXVvfKG6WtrZ3dvfM/YOWjFNBwaExj0XHJxI4i8BRTHHoJAJI6HNo+6Orqd9+BCFZHN2rcQJuSAYR6zNKlJY88+jOqdSr3g3uKRaCxE7FrnoPnlm2atYMeJnYOSmjHE3P/O4FMU1DiBTlRMqubSXKzYhQjHKYlHqphITQERlAV9OI6Cw3m50/wadaCXA/FvpFCs/U3xsZCaUch76eDIkaykVvKv7rSX3KEIKFeNW/cDMWJamCiM7T+ynHKsbTgnDABFDFx5oQKpj+AKZDIghVusaSbsZe7GGZtOo126rZt2flxmXeUREdoxNUQTY6Rw10jZrIQRRl6Bm9oFfjyXgz3o2P+WjByHcO0R8Ynz96T5x5</latexit><latexit sha1_base64="gE+g+rbnYVfqKEjadmMFgPkqTcM=">AAACE3icbVDLSsNAFJ3UV62vqLhyM1iEdlOSIuiy6MaFi4qmrbQhTCa37dDJg5mJUEI/ww9wq5/gTtz6AX6Bv+G0zUJbDwwczrmXc+f4CWdSWdaXUVhZXVvfKG6WtrZ3dvfM/YOWjFNBwaExj0XHJxI4i8BRTHHoJAJI6HNo+6Orqd9+BCFZHN2rcQJuSAYR6zNKlJY88+jOqdSr3g3uKRaCxE7FrnoPnlm2atYMeJnYOSmjHE3P/O4FMU1DiBTlRMqubSXKzYhQjHKYlHqphITQERlAV9OI6Cw3m50/wadaCXA/FvpFCs/U3xsZCaUch76eDIkaykVvKv7rSX3KEIKFeNW/cDMWJamCiM7T+ynHKsbTgnDABFDFx5oQKpj+AKZDIghVusaSbsZe7GGZtOo126rZt2flxmXeUREdoxNUQTY6Rw10jZrIQRRl6Bm9oFfjyXgz3o2P+WjByHcO0R8Ynz96T5x5</latexit><latexit sha1_base64="gE+g+rbnYVfqKEjadmMFgPkqTcM=">AAACE3icbVDLSsNAFJ3UV62vqLhyM1iEdlOSIuiy6MaFi4qmrbQhTCa37dDJg5mJUEI/ww9wq5/gTtz6AX6Bv+G0zUJbDwwczrmXc+f4CWdSWdaXUVhZXVvfKG6WtrZ3dvfM/YOWjFNBwaExj0XHJxI4i8BRTHHoJAJI6HNo+6Orqd9+BCFZHN2rcQJuSAYR6zNKlJY88+jOqdSr3g3uKRaCxE7FrnoPnlm2atYMeJnYOSmjHE3P/O4FMU1DiBTlRMqubSXKzYhQjHKYlHqphITQERlAV9OI6Cw3m50/wadaCXA/FvpFCs/U3xsZCaUch76eDIkaykVvKv7rSX3KEIKFeNW/cDMWJamCiM7T+ynHKsbTgnDABFDFx5oQKpj+AKZDIghVusaSbsZe7GGZtOo126rZt2flxmXeUREdoxNUQTY6Rw10jZrIQRRl6Bm9oFfjyXgz3o2P+WjByHcO0R8Ynz96T5x5</latexit>

U(1)em
<latexit sha1_base64="RWwIDBU76OypaRUez7RPEl1D3NU=">AAACCXicbVBLSgNBEO3xG+Mv6tJNYxDiJsyIoMugG5cRnCSQDKGnpyZp0t0zdvcIYcgJPIBbPYI7cespPIHXsJPMQhMfFDzeq6KqXphypo3rfjkrq2vrG5ulrfL2zu7efuXgsKWTTFHwacIT1QmJBs4k+IYZDp1UAREhh3Y4upn67UdQmiXy3oxTCAQZSBYzSoyVAr/mnfXznhIYxKRfqbp1dwa8TLyCVFGBZr/y3YsSmgmQhnKidddzUxPkRBlGOUzKvUxDSuiIDKBrqSQCdJDPjp7gU6tEOE6ULWnwTP09kROh9ViEtlMQM9SL3lT819P2lCFEC+tNfBXkTKaZAUnn2+OMY5PgaSw4Ygqo4WNLCFXMPoDpkChCjQ2vbJPxFnNYJq3zuufWvbuLauO6yKiEjtEJqiEPXaIGukVN5COKHtAzekGvzpPz5rw7H/PWFaeYOUJ/4Hz+ANgomjA=</latexit><latexit sha1_base64="RWwIDBU76OypaRUez7RPEl1D3NU=">AAACCXicbVBLSgNBEO3xG+Mv6tJNYxDiJsyIoMugG5cRnCSQDKGnpyZp0t0zdvcIYcgJPIBbPYI7cespPIHXsJPMQhMfFDzeq6KqXphypo3rfjkrq2vrG5ulrfL2zu7efuXgsKWTTFHwacIT1QmJBs4k+IYZDp1UAREhh3Y4upn67UdQmiXy3oxTCAQZSBYzSoyVAr/mnfXznhIYxKRfqbp1dwa8TLyCVFGBZr/y3YsSmgmQhnKidddzUxPkRBlGOUzKvUxDSuiIDKBrqSQCdJDPjp7gU6tEOE6ULWnwTP09kROh9ViEtlMQM9SL3lT819P2lCFEC+tNfBXkTKaZAUnn2+OMY5PgaSw4Ygqo4WNLCFXMPoDpkChCjQ2vbJPxFnNYJq3zuufWvbuLauO6yKiEjtEJqiEPXaIGukVN5COKHtAzekGvzpPz5rw7H/PWFaeYOUJ/4Hz+ANgomjA=</latexit><latexit sha1_base64="RWwIDBU76OypaRUez7RPEl1D3NU=">AAACCXicbVBLSgNBEO3xG+Mv6tJNYxDiJsyIoMugG5cRnCSQDKGnpyZp0t0zdvcIYcgJPIBbPYI7cespPIHXsJPMQhMfFDzeq6KqXphypo3rfjkrq2vrG5ulrfL2zu7efuXgsKWTTFHwacIT1QmJBs4k+IYZDp1UAREhh3Y4upn67UdQmiXy3oxTCAQZSBYzSoyVAr/mnfXznhIYxKRfqbp1dwa8TLyCVFGBZr/y3YsSmgmQhnKidddzUxPkRBlGOUzKvUxDSuiIDKBrqSQCdJDPjp7gU6tEOE6ULWnwTP09kROh9ViEtlMQM9SL3lT819P2lCFEC+tNfBXkTKaZAUnn2+OMY5PgaSw4Ygqo4WNLCFXMPoDpkChCjQ2vbJPxFnNYJq3zuufWvbuLauO6yKiEjtEJqiEPXaIGukVN5COKHtAzekGvzpPz5rw7H/PWFaeYOUJ/4Hz+ANgomjA=</latexit><latexit sha1_base64="RWwIDBU76OypaRUez7RPEl1D3NU=">AAACCXicbVBLSgNBEO3xG+Mv6tJNYxDiJsyIoMugG5cRnCSQDKGnpyZp0t0zdvcIYcgJPIBbPYI7cespPIHXsJPMQhMfFDzeq6KqXphypo3rfjkrq2vrG5ulrfL2zu7efuXgsKWTTFHwacIT1QmJBs4k+IYZDp1UAREhh3Y4upn67UdQmiXy3oxTCAQZSBYzSoyVAr/mnfXznhIYxKRfqbp1dwa8TLyCVFGBZr/y3YsSmgmQhnKidddzUxPkRBlGOUzKvUxDSuiIDKBrqSQCdJDPjp7gU6tEOE6ULWnwTP09kROh9ViEtlMQM9SL3lT819P2lCFEC+tNfBXkTKaZAUnn2+OMY5PgaSw4Ygqo4WNLCFXMPoDpkChCjQ2vbJPxFnNYJq3zuufWvbuLauO6yKiEjtEJqiEPXaIGukVN5COKHtAzekGvzpPz5rw7H/PWFaeYOUJ/4Hz+ANgomjA=</latexit>

G = SU(3)L ⇥ SU(3)R
<latexit sha1_base64="Q5qD3+L8YFUvV+CGDiffqrK0h2w=">AAACGHicbVDLSsNAFJ3UV62vqDvdDBahbkqigm6EogtduKiPtIU2hMlk0g6dTMLMRCih4Hf4AW71E9yJW3d+gb/htM1CWy8MnHvOvZy5x08YlcqyvozC3PzC4lJxubSyura+YW5uNWScCkwcHLNYtHwkCaOcOIoqRlqJICjyGWn6/YuR3nwgQtKY36tBQtwIdTkNKUZKU565cwnP4J1TOTrwrmFH0YjIvL31zLJVtcYFZ4GdgzLIq+6Z350gxmlEuMIMSdm2rUS5GRKKYkaGpU4qSYJwH3VJW0OOtJmbjW8Ywn3NBDCMhX5cwTH7eyNDkZSDyNeTEVI9Oa2NyH81qb/SI8GUvQpP3YzyJFWE44l7mDKoYjhKCQZUEKzYQAOEBdUHQNxDAmGlsyzpZOzpHGZB47BqW1X75rhcO88zKoJdsAcqwAYnoAauQB04AINH8AxewKvxZLwZ78bHZLRg5Dvb4E8Znz8E852+</latexit><latexit sha1_base64="Q5qD3+L8YFUvV+CGDiffqrK0h2w=">AAACGHicbVDLSsNAFJ3UV62vqDvdDBahbkqigm6EogtduKiPtIU2hMlk0g6dTMLMRCih4Hf4AW71E9yJW3d+gb/htM1CWy8MnHvOvZy5x08YlcqyvozC3PzC4lJxubSyura+YW5uNWScCkwcHLNYtHwkCaOcOIoqRlqJICjyGWn6/YuR3nwgQtKY36tBQtwIdTkNKUZKU565cwnP4J1TOTrwrmFH0YjIvL31zLJVtcYFZ4GdgzLIq+6Z350gxmlEuMIMSdm2rUS5GRKKYkaGpU4qSYJwH3VJW0OOtJmbjW8Ywn3NBDCMhX5cwTH7eyNDkZSDyNeTEVI9Oa2NyH81qb/SI8GUvQpP3YzyJFWE44l7mDKoYjhKCQZUEKzYQAOEBdUHQNxDAmGlsyzpZOzpHGZB47BqW1X75rhcO88zKoJdsAcqwAYnoAauQB04AINH8AxewKvxZLwZ78bHZLRg5Dvb4E8Znz8E852+</latexit><latexit sha1_base64="Q5qD3+L8YFUvV+CGDiffqrK0h2w=">AAACGHicbVDLSsNAFJ3UV62vqDvdDBahbkqigm6EogtduKiPtIU2hMlk0g6dTMLMRCih4Hf4AW71E9yJW3d+gb/htM1CWy8MnHvOvZy5x08YlcqyvozC3PzC4lJxubSyura+YW5uNWScCkwcHLNYtHwkCaOcOIoqRlqJICjyGWn6/YuR3nwgQtKY36tBQtwIdTkNKUZKU565cwnP4J1TOTrwrmFH0YjIvL31zLJVtcYFZ4GdgzLIq+6Z350gxmlEuMIMSdm2rUS5GRKKYkaGpU4qSYJwH3VJW0OOtJmbjW8Ywn3NBDCMhX5cwTH7eyNDkZSDyNeTEVI9Oa2NyH81qb/SI8GUvQpP3YzyJFWE44l7mDKoYjhKCQZUEKzYQAOEBdUHQNxDAmGlsyzpZOzpHGZB47BqW1X75rhcO88zKoJdsAcqwAYnoAauQB04AINH8AxewKvxZLwZ78bHZLRg5Dvb4E8Znz8E852+</latexit><latexit sha1_base64="Q5qD3+L8YFUvV+CGDiffqrK0h2w=">AAACGHicbVDLSsNAFJ3UV62vqDvdDBahbkqigm6EogtduKiPtIU2hMlk0g6dTMLMRCih4Hf4AW71E9yJW3d+gb/htM1CWy8MnHvOvZy5x08YlcqyvozC3PzC4lJxubSyura+YW5uNWScCkwcHLNYtHwkCaOcOIoqRlqJICjyGWn6/YuR3nwgQtKY36tBQtwIdTkNKUZKU565cwnP4J1TOTrwrmFH0YjIvL31zLJVtcYFZ4GdgzLIq+6Z350gxmlEuMIMSdm2rUS5GRKKYkaGpU4qSYJwH3VJW0OOtJmbjW8Ywn3NBDCMhX5cwTH7eyNDkZSDyNeTEVI9Oa2NyH81qb/SI8GUvQpP3YzyJFWE44l7mDKoYjhKCQZUEKzYQAOEBdUHQNxDAmGlsyzpZOzpHGZB47BqW1X75rhcO88zKoJdsAcqwAYnoAauQB04AINH8AxewKvxZLwZ78bHZLRg5Dvb4E8Znz8E852+</latexit>

H = SU(3)V
<latexit sha1_base64="WdQwjp98ANDTRS38NANX2vAPOH0=">AAACB3icbVDLSsNAFJ3UV62vqks3g0Wom5KooBuh6KbLiqYttKFMJjft0EkmzEyEEvoBfoBb/QR34tbP8Av8DadtFtp64MLhnHu59x4/4Uxp2/6yCiura+sbxc3S1vbO7l55/6ClRCopuFRwITs+UcBZDK5mmkMnkUAin0PbH91O/fYjSMVE/KDHCXgRGcQsZJRoI3Ub+Brfu9Xz036rX67YNXsGvEycnFRQjma//N0LBE0jiDXlRKmuYyfay4jUjHKYlHqpgoTQERlA19CYRKC8bHbyBJ8YJcChkKZijWfq74mMREqNI990RkQP1aI3Ff/1lDllCMHCeh1eeRmLk1RDTOfbw5RjLfA0FBwwCVTzsSGESmYewHRIJKHaRFcyyTiLOSyT1lnNsWvO3UWlfpNnVERH6BhVkYMuUR01UBO5iCKBntELerWerDfr3fqYtxasfOYQ/YH1+QPI3phn</latexit><latexit sha1_base64="WdQwjp98ANDTRS38NANX2vAPOH0=">AAACB3icbVDLSsNAFJ3UV62vqks3g0Wom5KooBuh6KbLiqYttKFMJjft0EkmzEyEEvoBfoBb/QR34tbP8Av8DadtFtp64MLhnHu59x4/4Uxp2/6yCiura+sbxc3S1vbO7l55/6ClRCopuFRwITs+UcBZDK5mmkMnkUAin0PbH91O/fYjSMVE/KDHCXgRGcQsZJRoI3Ub+Brfu9Xz036rX67YNXsGvEycnFRQjma//N0LBE0jiDXlRKmuYyfay4jUjHKYlHqpgoTQERlA19CYRKC8bHbyBJ8YJcChkKZijWfq74mMREqNI990RkQP1aI3Ff/1lDllCMHCeh1eeRmLk1RDTOfbw5RjLfA0FBwwCVTzsSGESmYewHRIJKHaRFcyyTiLOSyT1lnNsWvO3UWlfpNnVERH6BhVkYMuUR01UBO5iCKBntELerWerDfr3fqYtxasfOYQ/YH1+QPI3phn</latexit><latexit sha1_base64="WdQwjp98ANDTRS38NANX2vAPOH0=">AAACB3icbVDLSsNAFJ3UV62vqks3g0Wom5KooBuh6KbLiqYttKFMJjft0EkmzEyEEvoBfoBb/QR34tbP8Av8DadtFtp64MLhnHu59x4/4Uxp2/6yCiura+sbxc3S1vbO7l55/6ClRCopuFRwITs+UcBZDK5mmkMnkUAin0PbH91O/fYjSMVE/KDHCXgRGcQsZJRoI3Ub+Brfu9Xz036rX67YNXsGvEycnFRQjma//N0LBE0jiDXlRKmuYyfay4jUjHKYlHqpgoTQERlA19CYRKC8bHbyBJ8YJcChkKZijWfq74mMREqNI990RkQP1aI3Ff/1lDllCMHCeh1eeRmLk1RDTOfbw5RjLfA0FBwwCVTzsSGESmYewHRIJKHaRFcyyTiLOSyT1lnNsWvO3UWlfpNnVERH6BhVkYMuUR01UBO5iCKBntELerWerDfr3fqYtxasfOYQ/YH1+QPI3phn</latexit><latexit sha1_base64="WdQwjp98ANDTRS38NANX2vAPOH0=">AAACB3icbVDLSsNAFJ3UV62vqks3g0Wom5KooBuh6KbLiqYttKFMJjft0EkmzEyEEvoBfoBb/QR34tbP8Av8DadtFtp64MLhnHu59x4/4Uxp2/6yCiura+sbxc3S1vbO7l55/6ClRCopuFRwITs+UcBZDK5mmkMnkUAin0PbH91O/fYjSMVE/KDHCXgRGcQsZJRoI3Ub+Brfu9Xz036rX67YNXsGvEycnFRQjma//N0LBE0jiDXlRKmuYyfay4jUjHKYlHqpgoTQERlA19CYRKC8bHbyBJ8YJcChkKZijWfq74mMREqNI990RkQP1aI3Ff/1lDllCMHCeh1eeRmLk1RDTOfbw5RjLfA0FBwwCVTzsSGESmYewHRIJKHaRFcyyTiLOSyT1lnNsWvO3UWlfpNnVERH6BhVkYMuUR01UBO5iCKBntELerWerDfr3fqYtxasfOYQ/YH1+QPI3phn</latexit>

SU(3)⇥ U(1)em
<latexit sha1_base64="g/niDdB8/FGOhIaC/Eyh5fIF+Ns=">AAACGHicbVDLSgMxFM3UV62vqjvdBIvQbsqMCrosunFZ0WmFtgyZzG0bmmSGJCOUoeB3+AFu9RPciVt3foG/YfpYaOuBwOGcezm5J0w408Z1v5zc0vLK6lp+vbCxubW9U9zda+g4VRR8GvNY3YdEA2cSfMMMh/tEAREhh2Y4uBr7zQdQmsXyzgwT6AjSk6zLKDFWCooHt375tILbhgnQ2C97lSBrK4FBjIJiya26E+BF4s1ICc1QD4rf7SimqQBpKCdatzw3MZ2MKMMoh1GhnWpICB2QHrQslcRGdrLJDSN8bJUId2NlnzR4ov7eyIjQeihCOymI6et5byz+62n7lT5Ec/Gme9HJmExSA5JO07spxybG45ZwxBRQw4eWEKqYPQDTPlGEGttlwTbjzfewSBonVc+tejdnpdrlrKM8OkRHqIw8dI5q6BrVkY8oekTP6AW9Ok/Om/PufExHc85sZx/9gfP5A8Abns0=</latexit><latexit sha1_base64="g/niDdB8/FGOhIaC/Eyh5fIF+Ns=">AAACGHicbVDLSgMxFM3UV62vqjvdBIvQbsqMCrosunFZ0WmFtgyZzG0bmmSGJCOUoeB3+AFu9RPciVt3foG/YfpYaOuBwOGcezm5J0w408Z1v5zc0vLK6lp+vbCxubW9U9zda+g4VRR8GvNY3YdEA2cSfMMMh/tEAREhh2Y4uBr7zQdQmsXyzgwT6AjSk6zLKDFWCooHt375tILbhgnQ2C97lSBrK4FBjIJiya26E+BF4s1ICc1QD4rf7SimqQBpKCdatzw3MZ2MKMMoh1GhnWpICB2QHrQslcRGdrLJDSN8bJUId2NlnzR4ov7eyIjQeihCOymI6et5byz+62n7lT5Ec/Gme9HJmExSA5JO07spxybG45ZwxBRQw4eWEKqYPQDTPlGEGttlwTbjzfewSBonVc+tejdnpdrlrKM8OkRHqIw8dI5q6BrVkY8oekTP6AW9Ok/Om/PufExHc85sZx/9gfP5A8Abns0=</latexit><latexit sha1_base64="g/niDdB8/FGOhIaC/Eyh5fIF+Ns=">AAACGHicbVDLSgMxFM3UV62vqjvdBIvQbsqMCrosunFZ0WmFtgyZzG0bmmSGJCOUoeB3+AFu9RPciVt3foG/YfpYaOuBwOGcezm5J0w408Z1v5zc0vLK6lp+vbCxubW9U9zda+g4VRR8GvNY3YdEA2cSfMMMh/tEAREhh2Y4uBr7zQdQmsXyzgwT6AjSk6zLKDFWCooHt375tILbhgnQ2C97lSBrK4FBjIJiya26E+BF4s1ICc1QD4rf7SimqQBpKCdatzw3MZ2MKMMoh1GhnWpICB2QHrQslcRGdrLJDSN8bJUId2NlnzR4ov7eyIjQeihCOymI6et5byz+62n7lT5Ec/Gme9HJmExSA5JO07spxybG45ZwxBRQw4eWEKqYPQDTPlGEGttlwTbjzfewSBonVc+tejdnpdrlrKM8OkRHqIw8dI5q6BrVkY8oekTP6AW9Ok/Om/PufExHc85sZx/9gfP5A8Abns0=</latexit><latexit sha1_base64="g/niDdB8/FGOhIaC/Eyh5fIF+Ns=">AAACGHicbVDLSgMxFM3UV62vqjvdBIvQbsqMCrosunFZ0WmFtgyZzG0bmmSGJCOUoeB3+AFu9RPciVt3foG/YfpYaOuBwOGcezm5J0w408Z1v5zc0vLK6lp+vbCxubW9U9zda+g4VRR8GvNY3YdEA2cSfMMMh/tEAREhh2Y4uBr7zQdQmsXyzgwT6AjSk6zLKDFWCooHt375tILbhgnQ2C97lSBrK4FBjIJiya26E+BF4s1ICc1QD4rf7SimqQBpKCdatzw3MZ2MKMMoh1GhnWpICB2QHrQslcRGdrLJDSN8bJUId2NlnzR4ov7eyIjQeihCOymI6et5byz+62n7lT5Ec/Gme9HJmExSA5JO07spxybG45ZwxBRQw4eWEKqYPQDTPlGEGttlwTbjzfewSBonVc+tejdnpdrlrKM8OkRHqIw8dI5q6BrVkY8oekTP6AW9Ok/Om/PufExHc85sZx/9gfP5A8Abns0=</latexit>

U(1)em
<latexit sha1_base64="RWwIDBU76OypaRUez7RPEl1D3NU=">AAACCXicbVBLSgNBEO3xG+Mv6tJNYxDiJsyIoMugG5cRnCSQDKGnpyZp0t0zdvcIYcgJPIBbPYI7cespPIHXsJPMQhMfFDzeq6KqXphypo3rfjkrq2vrG5ulrfL2zu7efuXgsKWTTFHwacIT1QmJBs4k+IYZDp1UAREhh3Y4upn67UdQmiXy3oxTCAQZSBYzSoyVAr/mnfXznhIYxKRfqbp1dwa8TLyCVFGBZr/y3YsSmgmQhnKidddzUxPkRBlGOUzKvUxDSuiIDKBrqSQCdJDPjp7gU6tEOE6ULWnwTP09kROh9ViEtlMQM9SL3lT819P2lCFEC+tNfBXkTKaZAUnn2+OMY5PgaSw4Ygqo4WNLCFXMPoDpkChCjQ2vbJPxFnNYJq3zuufWvbuLauO6yKiEjtEJqiEPXaIGukVN5COKHtAzekGvzpPz5rw7H/PWFaeYOUJ/4Hz+ANgomjA=</latexit><latexit sha1_base64="RWwIDBU76OypaRUez7RPEl1D3NU=">AAACCXicbVBLSgNBEO3xG+Mv6tJNYxDiJsyIoMugG5cRnCSQDKGnpyZp0t0zdvcIYcgJPIBbPYI7cespPIHXsJPMQhMfFDzeq6KqXphypo3rfjkrq2vrG5ulrfL2zu7efuXgsKWTTFHwacIT1QmJBs4k+IYZDp1UAREhh3Y4upn67UdQmiXy3oxTCAQZSBYzSoyVAr/mnfXznhIYxKRfqbp1dwa8TLyCVFGBZr/y3YsSmgmQhnKidddzUxPkRBlGOUzKvUxDSuiIDKBrqSQCdJDPjp7gU6tEOE6ULWnwTP09kROh9ViEtlMQM9SL3lT819P2lCFEC+tNfBXkTKaZAUnn2+OMY5PgaSw4Ygqo4WNLCFXMPoDpkChCjQ2vbJPxFnNYJq3zuufWvbuLauO6yKiEjtEJqiEPXaIGukVN5COKHtAzekGvzpPz5rw7H/PWFaeYOUJ/4Hz+ANgomjA=</latexit><latexit sha1_base64="RWwIDBU76OypaRUez7RPEl1D3NU=">AAACCXicbVBLSgNBEO3xG+Mv6tJNYxDiJsyIoMugG5cRnCSQDKGnpyZp0t0zdvcIYcgJPIBbPYI7cespPIHXsJPMQhMfFDzeq6KqXphypo3rfjkrq2vrG5ulrfL2zu7efuXgsKWTTFHwacIT1QmJBs4k+IYZDp1UAREhh3Y4upn67UdQmiXy3oxTCAQZSBYzSoyVAr/mnfXznhIYxKRfqbp1dwa8TLyCVFGBZr/y3YsSmgmQhnKidddzUxPkRBlGOUzKvUxDSuiIDKBrqSQCdJDPjp7gU6tEOE6ULWnwTP09kROh9ViEtlMQM9SL3lT819P2lCFEC+tNfBXkTKaZAUnn2+OMY5PgaSw4Ygqo4WNLCFXMPoDpkChCjQ2vbJPxFnNYJq3zuufWvbuLauO6yKiEjtEJqiEPXaIGukVN5COKHtAzekGvzpPz5rw7H/PWFaeYOUJ/4Hz+ANgomjA=</latexit><latexit sha1_base64="RWwIDBU76OypaRUez7RPEl1D3NU=">AAACCXicbVBLSgNBEO3xG+Mv6tJNYxDiJsyIoMugG5cRnCSQDKGnpyZp0t0zdvcIYcgJPIBbPYI7cespPIHXsJPMQhMfFDzeq6KqXphypo3rfjkrq2vrG5ulrfL2zu7efuXgsKWTTFHwacIT1QmJBs4k+IYZDp1UAREhh3Y4upn67UdQmiXy3oxTCAQZSBYzSoyVAr/mnfXznhIYxKRfqbp1dwa8TLyCVFGBZr/y3YsSmgmQhnKidddzUxPkRBlGOUzKvUxDSuiIDKBrqSQCdJDPjp7gU6tEOE6ULWnwTP09kROh9ViEtlMQM9SL3lT819P2lCFEC+tNfBXkTKaZAUnn2+OMY5PgaSw4Ygqo4WNLCFXMPoDpkChCjQ2vbJPxFnNYJq3zuufWvbuLauO6yKiEjtEJqiEPXaIGukVN5COKHtAzekGvzpPz5rw7H/PWFaeYOUJ/4Hz+ANgomjA=</latexit>

SM fields and Goldstone meson and baryon

EW Chiral Lagrangian QCD Chiral Lagrangian
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CCWZ for Goldstone Boson
Define the Goldstone matrix, which transform nonlinearly under G

Building block

dµ(⇧), Eµ⌫(⇧)
<latexit sha1_base64="5gETOCapY7rRyZO3/bIGwaAXJho=">AAACCnicbZDLSsNAFIYn9VbrLerSzWgRKkhJRNBlUQSXFewFmhAmk2k7dDKJcxFK6NqNr+LGhSJufQJ3vo3TNAut/jDw851zOHP+MGVUKsf5skoLi0vLK+XVytr6xuaWvb3TlokWmLRwwhLRDZEkjHLSUlQx0k0FQXHISCccXU7rnXsiJE34rRqnxI/RgNM+xUgZFNj7UeDFuuY16dEx9O40iuBVkBnkcT3JcWBXnbqTC/41bmGqoFAzsD+9KME6JlxhhqTsuU6q/AwJRTEjk4qnJUkRHqEB6RnLUUykn+WnTOChIRHsJ8I8rmBOf05kKJZyHIemM0ZqKOdrU/hfradV/9zPKE+1IhzPFvU1gyqB01xgRAXBio2NQVhQ81eIh0ggrEx6FROCO3/yX9M+qbtO3b05rTYuijjKYA8cgBpwwRlogGvQBC2AwQN4Ai/g1Xq0nq03633WWrKKmV3wS9bHNzLymU4=</latexit><latexit sha1_base64="5gETOCapY7rRyZO3/bIGwaAXJho=">AAACCnicbZDLSsNAFIYn9VbrLerSzWgRKkhJRNBlUQSXFewFmhAmk2k7dDKJcxFK6NqNr+LGhSJufQJ3vo3TNAut/jDw851zOHP+MGVUKsf5skoLi0vLK+XVytr6xuaWvb3TlokWmLRwwhLRDZEkjHLSUlQx0k0FQXHISCccXU7rnXsiJE34rRqnxI/RgNM+xUgZFNj7UeDFuuY16dEx9O40iuBVkBnkcT3JcWBXnbqTC/41bmGqoFAzsD+9KME6JlxhhqTsuU6q/AwJRTEjk4qnJUkRHqEB6RnLUUykn+WnTOChIRHsJ8I8rmBOf05kKJZyHIemM0ZqKOdrU/hfradV/9zPKE+1IhzPFvU1gyqB01xgRAXBio2NQVhQ81eIh0ggrEx6FROCO3/yX9M+qbtO3b05rTYuijjKYA8cgBpwwRlogGvQBC2AwQN4Ai/g1Xq0nq03633WWrKKmV3wS9bHNzLymU4=</latexit><latexit sha1_base64="5gETOCapY7rRyZO3/bIGwaAXJho=">AAACCnicbZDLSsNAFIYn9VbrLerSzWgRKkhJRNBlUQSXFewFmhAmk2k7dDKJcxFK6NqNr+LGhSJufQJ3vo3TNAut/jDw851zOHP+MGVUKsf5skoLi0vLK+XVytr6xuaWvb3TlokWmLRwwhLRDZEkjHLSUlQx0k0FQXHISCccXU7rnXsiJE34rRqnxI/RgNM+xUgZFNj7UeDFuuY16dEx9O40iuBVkBnkcT3JcWBXnbqTC/41bmGqoFAzsD+9KME6JlxhhqTsuU6q/AwJRTEjk4qnJUkRHqEB6RnLUUykn+WnTOChIRHsJ8I8rmBOf05kKJZyHIemM0ZqKOdrU/hfradV/9zPKE+1IhzPFvU1gyqB01xgRAXBio2NQVhQ81eIh0ggrEx6FROCO3/yX9M+qbtO3b05rTYuijjKYA8cgBpwwRlogGvQBC2AwQN4Ai/g1Xq0nq03633WWrKKmV3wS9bHNzLymU4=</latexit><latexit sha1_base64="5gETOCapY7rRyZO3/bIGwaAXJho=">AAACCnicbZDLSsNAFIYn9VbrLerSzWgRKkhJRNBlUQSXFewFmhAmk2k7dDKJcxFK6NqNr+LGhSJufQJ3vo3TNAut/jDw851zOHP+MGVUKsf5skoLi0vLK+XVytr6xuaWvb3TlokWmLRwwhLRDZEkjHLSUlQx0k0FQXHISCccXU7rnXsiJE34rRqnxI/RgNM+xUgZFNj7UeDFuuY16dEx9O40iuBVkBnkcT3JcWBXnbqTC/41bmGqoFAzsD+9KME6JlxhhqTsuU6q/AwJRTEjk4qnJUkRHqEB6RnLUUykn+WnTOChIRHsJ8I8rmBOf05kKJZyHIemM0ZqKOdrU/hfradV/9zPKE+1IhzPFvU1gyqB01xgRAXBio2NQVhQ81eIh0ggrEx6FROCO3/yX9M+qbtO3b05rTYuijjKYA8cgBpwwRlogGvQBC2AwQN4Ai/g1Xq0nq03633WWrKKmV3wS9bHNzLymU4=</latexit>

Dµ
<latexit sha1_base64="85q/O5B6ZhuRPSEScmeDReWFvSA=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeiHjxWMG2hDWWz3bRLdzdhdyOE0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhQln2rjut1NaW9/Y3CpvV3Z29/YPqodHbR2nilCfxDxW3RBrypmkvmGG026iKBYhp51wcjvzO09UaRbLR5MlNBB4JFnECDZW8u8GfZEOqjW37s6BVolXkBoUaA2qX/1hTFJBpSEca93z3MQEOVaGEU6nlX6qaYLJBI9oz1KJBdVBPj92is6sMkRRrGxJg+bq74kcC60zEdpOgc1YL3sz8T+vl5roOsiZTFJDJVksilKOTIxmn6MhU5QYnlmCiWL2VkTGWGFibD4VG4K3/PIqaTfq3kW98XBZa94UcZThBE7hHDy4gibcQwt8IMDgGV7hzZHOi/PufCxaS04xcwx/4Hz+AKHGjpE=</latexit>

Building block

dµ = uµ
<latexit sha1_base64="E/6P2lTaMw+CaD4cGpOA8+BhdNw=">AAAB9HicbVDLSsNAFL2pr1pfVZduBovgqiRV0I1QdOOygn1AG8pkMmmHziRxHoVS+h1uXCji1o9x5984abPQ1gOXezjnXubOCVLOlHbdb6ewtr6xuVXcLu3s7u0flA+PWioxktAmSXgiOwFWlLOYNjXTnHZSSbEIOG0Ho7vMb4+pVCyJH/Ukpb7Ag5hFjGBtJT/s94RBN8hkvV+uuFV3DrRKvJxUIEejX/7qhQkxgsaacKxU13NT7U+x1IxwOiv1jKIpJiM8oF1LYyyo8qfzo2fozCohihJpK9Zorv7emGKh1EQEdlJgPVTLXib+53WNjq79KYtTo2lMFg9FhiOdoCwBFDJJieYTSzCRzN6KyBBLTLTNqWRD8Ja/vEpatap3Ua09XFbqt3kcRTiBUzgHD66gDvfQgCYQeIJneIU3Z+y8OO/Ox2K04OQ7x/AHzucP8nGRkA==</latexit>

[Callan, Coleman, Wess, Zumino, 1969] 
CCWZ Coset

Symmetric Coset
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Chiral Lag for QCD and EW

QCD Chiral Lag EW Chiral Lag

[ See also Shao-Zhou Jiang’s talk ]
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Higgs EFT
EW chiral Lagrangian EWChL with light Higgs Higgs EFT

LO and NLO boson NLO fermion sector Full NLO and 
NNLO

LO Lagrangian

NLO Bosonic Lagrangian NLO Fermionic Lagrangian Complete NLO Lagrangian

Complete NNLO Lagrangian

[ Sun, Xiao, Yu, 2206.07722 ] 

[ Sun, Xiao, Yu, in preparation ] 

[ Appelquist, Bernard, 1980 ] 

[ Longhitano, 1980, 1981 ] 

[ Feruglio, 1993 ] 
[ Herrero, Morales, 1993 ] 

[ Buchalla, Cata, 2013 ] 

[ Buchalla, Cata, Krause, 2014 ] 

[ Pich, Rosell, Santos, Sanz-Cillero, 2015, 2018 ] 

[ Brivio, Gonzalez-Fraile/Garcia, Merlo, 2016 ] 

20202012

[ Weinberg, 1979 ] 
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Adler Zero Condition

Expand the soft-limit amplitude into the SSYT basis

Put constraints on the SSYT basis 

The amplitude in the soft limit of an external leg s

[ Adler, 1965 ] 
[ Low, 2014 ] 

[ Low, Shu, Xiao, Zheng, 2022] 
[ Sun, Xiao, Yu, 2206.07722 ] 

[ Cheung, et.al, 2014, 2015 ] 
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Spurion Technique
The SU(2) spurion is introduced to parametrize the custodial symmetry breaking

Littlewood-Richarson rules Symmetric highest weight

Gauge Singlet [ Sun, Xiao, Yu, 2206.07722 ] 
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QCD Chiral Lagrangian
Long and old history since 1979 Weinberg and 1990 Weinberg

p2 Lagrangian

p4 Bosonic Lagrangian

[ Weinberg, 1979 ] 

Pure meson ChPT Meson-baryon ChPT Baryon-baryon ChPT

[ Gasser, Leutwyler, 1984, 1985 ] 

p6 Bosonic Lagrangian

p8 Bosonic Lagrangian

2 flavor p4 Lagrangian

[ Petschauer, Haidenbauer, Kaiser, Meisner, Weise, 2020 ] 

[ Fettes, Meisner, Mojzis, Steininger, 2000 ] 

p3 Lagrangian

[ Oller, Verbeni, Prades, 2006 ] 

p0 Lagrangian

[ Petschauer, Kaiser, 2013 ] 
[ Fearing, Scherer 1994 ] 
[ Bijnens, Colangelo, Ecker, 1999 ] 

[ Frink, Meisner, 2006 ] 

p4 Lagrangian

[ Jiang, Chen, Liu, 2017 ] [ Jiang, Ge, Wang, 2014 ] 

[ Bijnens, Hermansson, Wang,  2018 ] 

[ Krause, 1990 ] 
[ Ecker, 1994 ] 

[ Weinberg 1990 ] 

[ van Kolck, Ordonez, 1992 ] 

p2 Lagrangian

p4 Lagrangian

3-baryon Lagrangian
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Chiral EFT Up to N5LO

[ Entem, Machleidt, Nosyk, 2020 ] 
Also [ Hebeler, 2020 ] 

[ See also Jiang-Ming Yao’s talk ]
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Baryon-Baryon and Three-Baryon

[ Sun, Wang, Yu, in préparation ] 

Extend to the SU(3) flavor for hyperon-nucleon interactions

IBP, EOM (not external source), Bianchi, Fierz-Schouten, 
No need Cayley-Hamilton relation

[ Petschauer, Haidenbauer, Kaiser, Meisner, Weise, 2020 ] [ Petschauer, Kaiser, 2013 ] 

The Young tensor technique can also applied to ChPT

N4

N4D2

N2u N2u2
N4u

N6

Complete and independent relativistic operators, then heavy baryon expansion 
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Summary
1. paradigm shift in new physics searches


Bottom-up EFT provides a clear pathway to new physics step by step

Usual Construction Young Tensor Technique

Any operator
to any mass dimension

2. New way of constructing EFT operators

SMEFT, LEFT, gravity EFT, Higgs EFT, QCD chiral Lag, nuclear EFT, etc

Complete UVs

Partial wave for
UV resonances



Thanks for your attention!


