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The space of scattering amplitudes

Identical particles in d+1 dim, and no other stable particles

3 possible identical processes 
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<latexit sha1_base64="jcj4rqau98gqjIRCEp3yYyQEBQQ=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCiDIA8psaLzZRNOOZ9Pd2tQZOUTaKGiQ7R8DwX/gm1cQMJUo5ld7ewEWgqLrvvplFZW19Y3ypuVre2d3b3q/kHHRrHh0OaRjEwvYBakUNBGgRJ62gALAwndYHqV+d0HMFZE6g5nGvyQTZQYC84wlW71sDGs1ty6m4MuE68gNVKgNax+DUYRj0NQyCWztu+5Gv2EGRRcwrwyiC1oxqdsAv2UKhaC9ZM86pyexJZhRDUYKiTNRfi9kbDQ2lkYpJMhw3u76GXif14/xvGFnwilYwTFs0MoJOSHLDci7QDoSBhAZFlyoEJRzgxDBCMo4zwV47SUStqHt/j9Muk06l7Kb85qzcuimTI5IsfklHjknDTJNWmRNuFkQp7IM3lxHp1X5815/xktOcXOIfkD5+Mbp0CSHg==</latexit><latexit sha1_base64="jcj4rqau98gqjIRCEp3yYyQEBQQ=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCiDIA8psaLzZRNOOZ9Pd2tQZOUTaKGiQ7R8DwX/gm1cQMJUo5ld7ewEWgqLrvvplFZW19Y3ypuVre2d3b3q/kHHRrHh0OaRjEwvYBakUNBGgRJ62gALAwndYHqV+d0HMFZE6g5nGvyQTZQYC84wlW71sDGs1ty6m4MuE68gNVKgNax+DUYRj0NQyCWztu+5Gv2EGRRcwrwyiC1oxqdsAv2UKhaC9ZM86pyexJZhRDUYKiTNRfi9kbDQ2lkYpJMhw3u76GXif14/xvGFnwilYwTFs0MoJOSHLDci7QDoSBhAZFlyoEJRzgxDBCMo4zwV47SUStqHt/j9Muk06l7Kb85qzcuimTI5IsfklHjknDTJNWmRNuFkQp7IM3lxHp1X5815/xktOcXOIfkD5+Mbp0CSHg==</latexit><latexit sha1_base64="jcj4rqau98gqjIRCEp3yYyQEBQQ=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCiDIA8psaLzZRNOOZ9Pd2tQZOUTaKGiQ7R8DwX/gm1cQMJUo5ld7ewEWgqLrvvplFZW19Y3ypuVre2d3b3q/kHHRrHh0OaRjEwvYBakUNBGgRJ62gALAwndYHqV+d0HMFZE6g5nGvyQTZQYC84wlW71sDGs1ty6m4MuE68gNVKgNax+DUYRj0NQyCWztu+5Gv2EGRRcwrwyiC1oxqdsAv2UKhaC9ZM86pyexJZhRDUYKiTNRfi9kbDQ2lkYpJMhw3u76GXif14/xvGFnwilYwTFs0MoJOSHLDci7QDoSBhAZFlyoEJRzgxDBCMo4zwV47SUStqHt/j9Muk06l7Kb85qzcuimTI5IsfklHjknDTJNWmRNuFkQp7IM3lxHp1X5815/xktOcXOIfkD5+Mbp0CSHg==</latexit><latexit sha1_base64="jcj4rqau98gqjIRCEp3yYyQEBQQ=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCiDIA8psaLzZRNOOZ9Pd2tQZOUTaKGiQ7R8DwX/gm1cQMJUo5ld7ewEWgqLrvvplFZW19Y3ypuVre2d3b3q/kHHRrHh0OaRjEwvYBakUNBGgRJ62gALAwndYHqV+d0HMFZE6g5nGvyQTZQYC84wlW71sDGs1ty6m4MuE68gNVKgNax+DUYRj0NQyCWztu+5Gv2EGRRcwrwyiC1oxqdsAv2UKhaC9ZM86pyexJZhRDUYKiTNRfi9kbDQ2lkYpJMhw3u76GXif14/xvGFnwilYwTFs0MoJOSHLDci7QDoSBhAZFlyoEJRzgxDBCMo4zwV47SUStqHt/j9Muk06l7Kb85qzcuimTI5IsfklHjknDTJNWmRNuFkQp7IM3lxHp1X5815/xktOcXOIfkD5+Mbp0CSHg==</latexit>

p3
<latexit sha1_base64="m04D43JASvSITOQ+tIFGGlePP0A=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIBCcoIGsogyENKrOh82YRTzufT3RoUWfkEWqjoEC3fQ8G/YBsXkDDVaGZXOzuBlsKi6346paXlldW18nplY3Nre6e6u9e2UWw4tHgkI9MNmAUpFLRQoISuNsDCQEInmFxlfucBjBWRusOpBj9kYyVGgjNMpVs9OB1Ua27dzUEXiVeQGinQHFS/+sOIxyEo5JJZ2/NcjX7CDAouYVbpxxY04xM2hl5KFQvB+kkedUaPYsswohoMFZLmIvzeSFho7TQM0smQ4b2d9zLxP68X4+jCT4TSMYLi2SEUEvJDlhuRdgB0KAwgsiw5UKEoZ4YhghGUcZ6KcVpKJe3Dm/9+kbRP6l7Kb85qjcuimTI5IIfkmHjknDTINWmSFuFkTJ7IM3lxHp1X5815/xktOcXOPvkD5+MbqM+SHw==</latexit><latexit sha1_base64="m04D43JASvSITOQ+tIFGGlePP0A=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIBCcoIGsogyENKrOh82YRTzufT3RoUWfkEWqjoEC3fQ8G/YBsXkDDVaGZXOzuBlsKi6346paXlldW18nplY3Nre6e6u9e2UWw4tHgkI9MNmAUpFLRQoISuNsDCQEInmFxlfucBjBWRusOpBj9kYyVGgjNMpVs9OB1Ua27dzUEXiVeQGinQHFS/+sOIxyEo5JJZ2/NcjX7CDAouYVbpxxY04xM2hl5KFQvB+kkedUaPYsswohoMFZLmIvzeSFho7TQM0smQ4b2d9zLxP68X4+jCT4TSMYLi2SEUEvJDlhuRdgB0KAwgsiw5UKEoZ4YhghGUcZ6KcVpKJe3Dm/9+kbRP6l7Kb85qjcuimTI5IIfkmHjknDTINWmSFuFkTJ7IM3lxHp1X5815/xktOcXOPvkD5+MbqM+SHw==</latexit><latexit sha1_base64="m04D43JASvSITOQ+tIFGGlePP0A=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIBCcoIGsogyENKrOh82YRTzufT3RoUWfkEWqjoEC3fQ8G/YBsXkDDVaGZXOzuBlsKi6346paXlldW18nplY3Nre6e6u9e2UWw4tHgkI9MNmAUpFLRQoISuNsDCQEInmFxlfucBjBWRusOpBj9kYyVGgjNMpVs9OB1Ua27dzUEXiVeQGinQHFS/+sOIxyEo5JJZ2/NcjX7CDAouYVbpxxY04xM2hl5KFQvB+kkedUaPYsswohoMFZLmIvzeSFho7TQM0smQ4b2d9zLxP68X4+jCT4TSMYLi2SEUEvJDlhuRdgB0KAwgsiw5UKEoZ4YhghGUcZ6KcVpKJe3Dm/9+kbRP6l7Kb85qjcuimTI5IIfkmHjknDTINWmSFuFkTJ7IM3lxHp1X5815/xktOcXOPvkD5+MbqM+SHw==</latexit><latexit sha1_base64="m04D43JASvSITOQ+tIFGGlePP0A=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIBCcoIGsogyENKrOh82YRTzufT3RoUWfkEWqjoEC3fQ8G/YBsXkDDVaGZXOzuBlsKi6346paXlldW18nplY3Nre6e6u9e2UWw4tHgkI9MNmAUpFLRQoISuNsDCQEInmFxlfucBjBWRusOpBj9kYyVGgjNMpVs9OB1Ua27dzUEXiVeQGinQHFS/+sOIxyEo5JJZ2/NcjX7CDAouYVbpxxY04xM2hl5KFQvB+kkedUaPYsswohoMFZLmIvzeSFho7TQM0smQ4b2d9zLxP68X4+jCT4TSMYLi2SEUEvJDlhuRdgB0KAwgsiw5UKEoZ4YhghGUcZ6KcVpKJe3Dm/9+kbRP6l7Kb85qjcuimTI5IIfkmHjknDTINWmSFuFkTJ7IM3lxHp1X5815/xktOcXOPvkD5+MbqM+SHw==</latexit>

p4
<latexit sha1_base64="cJHzl2t9r9kdVX5rJ/AjZm8Kvqg=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrJRJCgjaCiDIA8psaLzZRNOOZ9Pd2tQZOUTaKGiQ7R8DwX/gm1cQMJUo5ld7ewEWgqLrvvplFZW19Y3ypuVre2d3b3q/kHHRrHh0OaRjEwvYBakUNBGgRJ62gALAwndYHqV+d0HMFZE6g5nGvyQTZQYC84wlW71sDGs1ty6m4MuE68gNVKgNax+DUYRj0NQyCWztu+5Gv2EGRRcwrwyiC1oxqdsAv2UKhaC9ZM86pyexJZhRDUYKiTNRfi9kbDQ2lkYpJMhw3u76GXif14/xvGFnwilYwTFs0MoJOSHLDci7QDoSBhAZFlyoEJRzgxDBCMo4zwV47SUStqHt/j9Mumc1b2U3zRqzcuimTI5IsfklHjknDTJNWmRNuFkQp7IM3lxHp1X5815/xktOcXOIfkD5+Mbql6SIA==</latexit><latexit sha1_base64="cJHzl2t9r9kdVX5rJ/AjZm8Kvqg=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrJRJCgjaCiDIA8psaLzZRNOOZ9Pd2tQZOUTaKGiQ7R8DwX/gm1cQMJUo5ld7ewEWgqLrvvplFZW19Y3ypuVre2d3b3q/kHHRrHh0OaRjEwvYBakUNBGgRJ62gALAwndYHqV+d0HMFZE6g5nGvyQTZQYC84wlW71sDGs1ty6m4MuE68gNVKgNax+DUYRj0NQyCWztu+5Gv2EGRRcwrwyiC1oxqdsAv2UKhaC9ZM86pyexJZhRDUYKiTNRfi9kbDQ2lkYpJMhw3u76GXif14/xvGFnwilYwTFs0MoJOSHLDci7QDoSBhAZFlyoEJRzgxDBCMo4zwV47SUStqHt/j9Mumc1b2U3zRqzcuimTI5IsfklHjknDTJNWmRNuFkQp7IM3lxHp1X5815/xktOcXOIfkD5+Mbql6SIA==</latexit><latexit sha1_base64="cJHzl2t9r9kdVX5rJ/AjZm8Kvqg=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrJRJCgjaCiDIA8psaLzZRNOOZ9Pd2tQZOUTaKGiQ7R8DwX/gm1cQMJUo5ld7ewEWgqLrvvplFZW19Y3ypuVre2d3b3q/kHHRrHh0OaRjEwvYBakUNBGgRJ62gALAwndYHqV+d0HMFZE6g5nGvyQTZQYC84wlW71sDGs1ty6m4MuE68gNVKgNax+DUYRj0NQyCWztu+5Gv2EGRRcwrwyiC1oxqdsAv2UKhaC9ZM86pyexJZhRDUYKiTNRfi9kbDQ2lkYpJMhw3u76GXif14/xvGFnwilYwTFs0MoJOSHLDci7QDoSBhAZFlyoEJRzgxDBCMo4zwV47SUStqHt/j9Mumc1b2U3zRqzcuimTI5IsfklHjknDTJNWmRNuFkQp7IM3lxHp1X5815/xktOcXOIfkD5+Mbql6SIA==</latexit><latexit sha1_base64="cJHzl2t9r9kdVX5rJ/AjZm8Kvqg=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrJRJCgjaCiDIA8psaLzZRNOOZ9Pd2tQZOUTaKGiQ7R8DwX/gm1cQMJUo5ld7ewEWgqLrvvplFZW19Y3ypuVre2d3b3q/kHHRrHh0OaRjEwvYBakUNBGgRJ62gALAwndYHqV+d0HMFZE6g5nGvyQTZQYC84wlW71sDGs1ty6m4MuE68gNVKgNax+DUYRj0NQyCWztu+5Gv2EGRRcwrwyiC1oxqdsAv2UKhaC9ZM86pyexJZhRDUYKiTNRfi9kbDQ2lkYpJMhw3u76GXif14/xvGFnwilYwTFs0MoJOSHLDci7QDoSBhAZFlyoEJRzgxDBCMo4zwV47SUStqHt/j9Mumc1b2U3zRqzcuimTI5IsfklHjknDTJNWmRNuFkQp7IM3lxHp1X5815/xktOcXOIfkD5+Mbql6SIA==</latexit>

s
<latexit sha1_base64="s82lJzosMHG2uV6mF4QJOIA7C+Y=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndQyw2rNr/s56CoJClIjBZrD6tdglHAbg0IumTH9wE8xnDONgktYVAbWQMr4lE2g76hiMZhwngdd0DNrGCY0BU2FpLkIvzfmLDZmFkduMmb4YJa9TPzP61scX4dzoVKLoHh2CIWE/JDhWrgGgI6EBkSWJQcqFOVMM0TQgjLOnWhdJRXXR7D8/SrpXNQDx1uXtcZN0UyZnJBTck4CckUa5I40SZtwAuSJPJMXz3qv3pv3/jNa8oqdY/IH3sc3fsCRfA==</latexit><latexit sha1_base64="s82lJzosMHG2uV6mF4QJOIA7C+Y=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndQyw2rNr/s56CoJClIjBZrD6tdglHAbg0IumTH9wE8xnDONgktYVAbWQMr4lE2g76hiMZhwngdd0DNrGCY0BU2FpLkIvzfmLDZmFkduMmb4YJa9TPzP61scX4dzoVKLoHh2CIWE/JDhWrgGgI6EBkSWJQcqFOVMM0TQgjLOnWhdJRXXR7D8/SrpXNQDx1uXtcZN0UyZnJBTck4CckUa5I40SZtwAuSJPJMXz3qv3pv3/jNa8oqdY/IH3sc3fsCRfA==</latexit><latexit sha1_base64="s82lJzosMHG2uV6mF4QJOIA7C+Y=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndQyw2rNr/s56CoJClIjBZrD6tdglHAbg0IumTH9wE8xnDONgktYVAbWQMr4lE2g76hiMZhwngdd0DNrGCY0BU2FpLkIvzfmLDZmFkduMmb4YJa9TPzP61scX4dzoVKLoHh2CIWE/JDhWrgGgI6EBkSWJQcqFOVMM0TQgjLOnWhdJRXXR7D8/SrpXNQDx1uXtcZN0UyZnJBTck4CckUa5I40SZtwAuSJPJMXz3qv3pv3/jNa8oqdY/IH3sc3fsCRfA==</latexit><latexit sha1_base64="s82lJzosMHG2uV6mF4QJOIA7C+Y=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndQyw2rNr/s56CoJClIjBZrD6tdglHAbg0IumTH9wE8xnDONgktYVAbWQMr4lE2g76hiMZhwngdd0DNrGCY0BU2FpLkIvzfmLDZmFkduMmb4YJa9TPzP61scX4dzoVKLoHh2CIWE/JDhWrgGgI6EBkSWJQcqFOVMM0TQgjLOnWhdJRXXR7D8/SrpXNQDx1uXtcZN0UyZnJBTck4CckUa5I40SZtwAuSJPJMXz3qv3pv3/jNa8oqdY/IH3sc3fsCRfA==</latexit>

t
<latexit sha1_base64="wrVbK2dwNocNTuUIUZZ7SEtPSz4=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndTCYbXm1/0cdJUEBamRAs1h9WswSriNQSGXzJh+4KcYzplGwSUsKgNrIGV8yibQd1SxGEw4z4Mu6Jk1DBOagqZC0lyE3xtzFhsziyM3GTN8MMteJv7n9S2Or8O5UKlFUDw7hEJCfshwLVwDQEdCAyLLkgMVinKmGSJoQRnnTrSukorrI1j+fpV0LuqB463LWuOmaKZMTsgpOScBuSINckeapE04AfJEnsmLZ71X7817/xktecXOMfkD7+MbgE+RfQ==</latexit><latexit sha1_base64="wrVbK2dwNocNTuUIUZZ7SEtPSz4=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndTCYbXm1/0cdJUEBamRAs1h9WswSriNQSGXzJh+4KcYzplGwSUsKgNrIGV8yibQd1SxGEw4z4Mu6Jk1DBOagqZC0lyE3xtzFhsziyM3GTN8MMteJv7n9S2Or8O5UKlFUDw7hEJCfshwLVwDQEdCAyLLkgMVinKmGSJoQRnnTrSukorrI1j+fpV0LuqB463LWuOmaKZMTsgpOScBuSINckeapE04AfJEnsmLZ71X7817/xktecXOMfkD7+MbgE+RfQ==</latexit><latexit sha1_base64="wrVbK2dwNocNTuUIUZZ7SEtPSz4=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndTCYbXm1/0cdJUEBamRAs1h9WswSriNQSGXzJh+4KcYzplGwSUsKgNrIGV8yibQd1SxGEw4z4Mu6Jk1DBOagqZC0lyE3xtzFhsziyM3GTN8MMteJv7n9S2Or8O5UKlFUDw7hEJCfshwLVwDQEdCAyLLkgMVinKmGSJoQRnnTrSukorrI1j+fpV0LuqB463LWuOmaKZMTsgpOScBuSINckeapE04AfJEnsmLZ71X7817/xktecXOMfkD7+MbgE+RfQ==</latexit><latexit sha1_base64="wrVbK2dwNocNTuUIUZZ7SEtPSz4=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndTCYbXm1/0cdJUEBamRAs1h9WswSriNQSGXzJh+4KcYzplGwSUsKgNrIGV8yibQd1SxGEw4z4Mu6Jk1DBOagqZC0lyE3xtzFhsziyM3GTN8MMteJv7n9S2Or8O5UKlFUDw7hEJCfshwLVwDQEdCAyLLkgMVinKmGSJoQRnnTrSukorrI1j+fpV0LuqB463LWuOmaKZMTsgpOScBuSINckeapE04AfJEnsmLZ71X7817/xktecXOMfkD7+MbgE+RfQ==</latexit>

u
<latexit sha1_base64="3YVo9sEfLHR9L011qu5KyQsHXio=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndSyw2rNr/s56CoJClIjBZrD6tdglHAbg0IumTH9wE8xnDONgktYVAbWQMr4lE2g76hiMZhwngdd0DNrGCY0BU2FpLkIvzfmLDZmFkduMmb4YJa9TPzP61scX4dzoVKLoHh2CIWE/JDhWrgGgI6EBkSWJQcqFOVMM0TQgjLOnWhdJRXXR7D8/SrpXNQDx1uXtcZN0UyZnJBTck4CckUa5I40SZtwAuSJPJMXz3qv3pv3/jNa8oqdY/IH3sc3gd6Rfg==</latexit><latexit sha1_base64="3YVo9sEfLHR9L011qu5KyQsHXio=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndSyw2rNr/s56CoJClIjBZrD6tdglHAbg0IumTH9wE8xnDONgktYVAbWQMr4lE2g76hiMZhwngdd0DNrGCY0BU2FpLkIvzfmLDZmFkduMmb4YJa9TPzP61scX4dzoVKLoHh2CIWE/JDhWrgGgI6EBkSWJQcqFOVMM0TQgjLOnWhdJRXXR7D8/SrpXNQDx1uXtcZN0UyZnJBTck4CckUa5I40SZtwAuSJPJMXz3qv3pv3/jNa8oqdY/IH3sc3gd6Rfg==</latexit><latexit sha1_base64="3YVo9sEfLHR9L011qu5KyQsHXio=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndSyw2rNr/s56CoJClIjBZrD6tdglHAbg0IumTH9wE8xnDONgktYVAbWQMr4lE2g76hiMZhwngdd0DNrGCY0BU2FpLkIvzfmLDZmFkduMmb4YJa9TPzP61scX4dzoVKLoHh2CIWE/JDhWrgGgI6EBkSWJQcqFOVMM0TQgjLOnWhdJRXXR7D8/SrpXNQDx1uXtcZN0UyZnJBTck4CckUa5I40SZtwAuSJPJMXz3qv3pv3/jNa8oqdY/IH3sc3gd6Rfg==</latexit><latexit sha1_base64="3YVo9sEfLHR9L011qu5KyQsHXio=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndSyw2rNr/s56CoJClIjBZrD6tdglHAbg0IumTH9wE8xnDONgktYVAbWQMr4lE2g76hiMZhwngdd0DNrGCY0BU2FpLkIvzfmLDZmFkduMmb4YJa9TPzP61scX4dzoVKLoHh2CIWE/JDhWrgGgI6EBkSWJQcqFOVMM0TQgjLOnWhdJRXXR7D8/SrpXNQDx1uXtcZN0UyZnJBTck4CckUa5I40SZtwAuSJPJMXz3qv3pv3/jNa8oqdY/IH3sc3gd6Rfg==</latexit>

= M(s, t, u)
<latexit sha1_base64="Hr1BxqZzA9ul4EAaHwxZLEWU/UA=">AAACBnicbVDLSgNBEJz1GeMrxqOXwSBECGFXBD0GvXgRIpgHJCH0TjpxyOyDmV4xLLn7FV715E28+hse/Bd34x40sU5FVTddXW6opCHb/rSWlldW19ZzG/nNre2d3cJesWmCSAtsiEAFuu2CQSV9bJAkhe1QI3iuwpY7vkz91j1qIwP/liYh9jwY+XIoBVAi9QvFrgd0J0DF19OyqVAlOu4XSnbVnoEvEicjJZah3i98dQeBiDz0SSgwpuPYIfVi0CSFwmm+GxkMQYxhhJ2E+uCh6cWz7FN+FBmggIeouVR8JuLvjRg8Yyaem0ymSc28l4r/eZ2Ihue9WPphROiL9BBJhbNDRmiZlIJ8IDUSQZocufS5AA1EqCUHIRIxSlrKJ304898vkuZJ1Un4zWmpdpE1k2MH7JCVmcPOWI1dsTprMMEe2BN7Zi/Wo/VqvVnvP6NLVrazz/7A+vgGF4yYZA==</latexit><latexit sha1_base64="Hr1BxqZzA9ul4EAaHwxZLEWU/UA=">AAACBnicbVDLSgNBEJz1GeMrxqOXwSBECGFXBD0GvXgRIpgHJCH0TjpxyOyDmV4xLLn7FV715E28+hse/Bd34x40sU5FVTddXW6opCHb/rSWlldW19ZzG/nNre2d3cJesWmCSAtsiEAFuu2CQSV9bJAkhe1QI3iuwpY7vkz91j1qIwP/liYh9jwY+XIoBVAi9QvFrgd0J0DF19OyqVAlOu4XSnbVnoEvEicjJZah3i98dQeBiDz0SSgwpuPYIfVi0CSFwmm+GxkMQYxhhJ2E+uCh6cWz7FN+FBmggIeouVR8JuLvjRg8Yyaem0ymSc28l4r/eZ2Ihue9WPphROiL9BBJhbNDRmiZlIJ8IDUSQZocufS5AA1EqCUHIRIxSlrKJ304898vkuZJ1Un4zWmpdpE1k2MH7JCVmcPOWI1dsTprMMEe2BN7Zi/Wo/VqvVnvP6NLVrazz/7A+vgGF4yYZA==</latexit><latexit sha1_base64="Hr1BxqZzA9ul4EAaHwxZLEWU/UA=">AAACBnicbVDLSgNBEJz1GeMrxqOXwSBECGFXBD0GvXgRIpgHJCH0TjpxyOyDmV4xLLn7FV715E28+hse/Bd34x40sU5FVTddXW6opCHb/rSWlldW19ZzG/nNre2d3cJesWmCSAtsiEAFuu2CQSV9bJAkhe1QI3iuwpY7vkz91j1qIwP/liYh9jwY+XIoBVAi9QvFrgd0J0DF19OyqVAlOu4XSnbVnoEvEicjJZah3i98dQeBiDz0SSgwpuPYIfVi0CSFwmm+GxkMQYxhhJ2E+uCh6cWz7FN+FBmggIeouVR8JuLvjRg8Yyaem0ymSc28l4r/eZ2Ihue9WPphROiL9BBJhbNDRmiZlIJ8IDUSQZocufS5AA1EqCUHIRIxSlrKJ304898vkuZJ1Un4zWmpdpE1k2MH7JCVmcPOWI1dsTprMMEe2BN7Zi/Wo/VqvVnvP6NLVrazz/7A+vgGF4yYZA==</latexit><latexit sha1_base64="Hr1BxqZzA9ul4EAaHwxZLEWU/UA=">AAACBnicbVDLSgNBEJz1GeMrxqOXwSBECGFXBD0GvXgRIpgHJCH0TjpxyOyDmV4xLLn7FV715E28+hse/Bd34x40sU5FVTddXW6opCHb/rSWlldW19ZzG/nNre2d3cJesWmCSAtsiEAFuu2CQSV9bJAkhe1QI3iuwpY7vkz91j1qIwP/liYh9jwY+XIoBVAi9QvFrgd0J0DF19OyqVAlOu4XSnbVnoEvEicjJZah3i98dQeBiDz0SSgwpuPYIfVi0CSFwmm+GxkMQYxhhJ2E+uCh6cWz7FN+FBmggIeouVR8JuLvjRg8Yyaem0ymSc28l4r/eZ2Ihue9WPphROiL9BBJhbNDRmiZlIJ8IDUSQZocufS5AA1EqCUHIRIxSlrKJ304898vkuZJ1Un4zWmpdpE1k2MH7JCVmcPOWI1dsTprMMEe2BN7Zi/Wo/VqvVnvP6NLVrazz/7A+vgGF4yYZA==</latexit>

Crossing Symmetry

u = 4m
2
− s− t

<latexit sha1_base64="WiKEiukK35JcLBwidaaCC9Lev6A=">AAAB/HicbVC7TsNAEDyHVwivACXNiQiJJpGNIkGDFEFDGSTyEImJzpdNOOV8tu7WSJEVvoIWKjpEy79Q8C/YxgUkTDWa2dXOjhdKYdC2P63C0vLK6lpxvbSxubW9U97da5sg0hxaPJCB7nrMgBQKWihQQjfUwHxPQsebXKZ+5wG0EYG6wWkIrs/GSowEZ5hIt9F53b87qZoqDsoVu2ZnoIvEyUmF5GgOyl/9YcAjHxRyyYzpOXaIbsw0Ci5hVupHBkLGJ2wMvYQq5oNx4yzxjB5FhmFAQ9BUSJqJ8HsjZr4xU99LJn2G92beS8X/vF6EozM3FiqMEBRPD6GQkB0yXIukCqBDoQGRpcmBCkU50wwRtKCM80SMkm5KSR/O/PeLpH1ScxJ+Xa80LvJmiuSAHJJj4pBT0iBXpElahBNFnsgzebEerVfrzXr/GS1Y+c4++QPr4xsL35SH</latexit><latexit sha1_base64="WiKEiukK35JcLBwidaaCC9Lev6A=">AAAB/HicbVC7TsNAEDyHVwivACXNiQiJJpGNIkGDFEFDGSTyEImJzpdNOOV8tu7WSJEVvoIWKjpEy79Q8C/YxgUkTDWa2dXOjhdKYdC2P63C0vLK6lpxvbSxubW9U97da5sg0hxaPJCB7nrMgBQKWihQQjfUwHxPQsebXKZ+5wG0EYG6wWkIrs/GSowEZ5hIt9F53b87qZoqDsoVu2ZnoIvEyUmF5GgOyl/9YcAjHxRyyYzpOXaIbsw0Ci5hVupHBkLGJ2wMvYQq5oNx4yzxjB5FhmFAQ9BUSJqJ8HsjZr4xU99LJn2G92beS8X/vF6EozM3FiqMEBRPD6GQkB0yXIukCqBDoQGRpcmBCkU50wwRtKCM80SMkm5KSR/O/PeLpH1ScxJ+Xa80LvJmiuSAHJJj4pBT0iBXpElahBNFnsgzebEerVfrzXr/GS1Y+c4++QPr4xsL35SH</latexit><latexit sha1_base64="WiKEiukK35JcLBwidaaCC9Lev6A=">AAAB/HicbVC7TsNAEDyHVwivACXNiQiJJpGNIkGDFEFDGSTyEImJzpdNOOV8tu7WSJEVvoIWKjpEy79Q8C/YxgUkTDWa2dXOjhdKYdC2P63C0vLK6lpxvbSxubW9U97da5sg0hxaPJCB7nrMgBQKWihQQjfUwHxPQsebXKZ+5wG0EYG6wWkIrs/GSowEZ5hIt9F53b87qZoqDsoVu2ZnoIvEyUmF5GgOyl/9YcAjHxRyyYzpOXaIbsw0Ci5hVupHBkLGJ2wMvYQq5oNx4yzxjB5FhmFAQ9BUSJqJ8HsjZr4xU99LJn2G92beS8X/vF6EozM3FiqMEBRPD6GQkB0yXIukCqBDoQGRpcmBCkU50wwRtKCM80SMkm5KSR/O/PeLpH1ScxJ+Xa80LvJmiuSAHJJj4pBT0iBXpElahBNFnsgzebEerVfrzXr/GS1Y+c4++QPr4xsL35SH</latexit><latexit sha1_base64="WiKEiukK35JcLBwidaaCC9Lev6A=">AAAB/HicbVC7TsNAEDyHVwivACXNiQiJJpGNIkGDFEFDGSTyEImJzpdNOOV8tu7WSJEVvoIWKjpEy79Q8C/YxgUkTDWa2dXOjhdKYdC2P63C0vLK6lpxvbSxubW9U97da5sg0hxaPJCB7nrMgBQKWihQQjfUwHxPQsebXKZ+5wG0EYG6wWkIrs/GSowEZ5hIt9F53b87qZoqDsoVu2ZnoIvEyUmF5GgOyl/9YcAjHxRyyYzpOXaIbsw0Ci5hVupHBkLGJ2wMvYQq5oNx4yzxjB5FhmFAQ9BUSJqJ8HsjZr4xU99LJn2G92beS8X/vF6EozM3FiqMEBRPD6GQkB0yXIukCqBDoQGRpcmBCkU50wwRtKCM80SMkm5KSR/O/PeLpH1ScxJ+Xa80LvJmiuSAHJJj4pBT0iBXpElahBNFnsgzebEerVfrzXr/GS1Y+c4++QPr4xsL35SH</latexit>

Unitarity
X

n

|Prob2→n(s, `)|
2 = 1

<latexit sha1_base64="vHjKEMnhzphBpP5eNV8Uhy1+Oa8="></latexit><latexit sha1_base64="vHjKEMnhzphBpP5eNV8Uhy1+Oa8="></latexit><latexit sha1_base64="vHjKEMnhzphBpP5eNV8Uhy1+Oa8="></latexit><latexit sha1_base64="vHjKEMnhzphBpP5eNV8Uhy1+Oa8="></latexit>



Analyticity

Crossing and Unitarity are not enough to constraint the space of amplitudes

Example: 

f(z), st |f(eiφ)|2 ≤ 1
<latexit sha1_base64="vG7bGh42Fg1cs/du6z5aEj/KLVw="></latexit><latexit sha1_base64="vG7bGh42Fg1cs/du6z5aEj/KLVw="></latexit><latexit sha1_base64="vG7bGh42Fg1cs/du6z5aEj/KLVw="></latexit><latexit sha1_base64="vG7bGh42Fg1cs/du6z5aEj/KLVw="></latexit>

max f(0) =?
<latexit sha1_base64="To7WcTQ1POWytvHSEOBMSIB9SNI=">AAAB/XicbVDLSgNBEJyNrxhfUY9eBoMQL2FXBL2IQS8eI5gHbJbQO+nEIbMPZnrFEIJf4VVP3sSr3+LBf3E37kGjdSqquunq8mMlDdn2h1VYWFxaXimultbWNza3yts7LRMlWmBTRCrSHR8MKhlikyQp7MQaIfAVtv3RZea371AbGYU3NI7RC2AYyoEUQKnkdgO454OqfXh23itX7Jo9A/9LnJxUWI5Gr/zZ7UciCTAkocAY17Fj8iagSQqF01I3MRiDGMEQ3ZSGEKDxJrPIU36QGKCIx6i5VHwm4s+NCQTGjAM/nQyAbs28l4n/eW5Cg1NvIsM4IQxFdoikwtkhI7RMu0DelxqJIEuOXIZcgAYi1JKDEKmYpOWU0j6c+e//ktZRzUn59XGlfpE3U2R7bJ9VmcNOWJ1dsQZrMsEi9sie2LP1YL1Yr9bb92jBynd22S9Y7182cpSS</latexit><latexit sha1_base64="To7WcTQ1POWytvHSEOBMSIB9SNI=">AAAB/XicbVDLSgNBEJyNrxhfUY9eBoMQL2FXBL2IQS8eI5gHbJbQO+nEIbMPZnrFEIJf4VVP3sSr3+LBf3E37kGjdSqquunq8mMlDdn2h1VYWFxaXimultbWNza3yts7LRMlWmBTRCrSHR8MKhlikyQp7MQaIfAVtv3RZea371AbGYU3NI7RC2AYyoEUQKnkdgO454OqfXh23itX7Jo9A/9LnJxUWI5Gr/zZ7UciCTAkocAY17Fj8iagSQqF01I3MRiDGMEQ3ZSGEKDxJrPIU36QGKCIx6i5VHwm4s+NCQTGjAM/nQyAbs28l4n/eW5Cg1NvIsM4IQxFdoikwtkhI7RMu0DelxqJIEuOXIZcgAYi1JKDEKmYpOWU0j6c+e//ktZRzUn59XGlfpE3U2R7bJ9VmcNOWJ1dsQZrMsEi9sie2LP1YL1Yr9bb92jBynd22S9Y7182cpSS</latexit><latexit sha1_base64="To7WcTQ1POWytvHSEOBMSIB9SNI=">AAAB/XicbVDLSgNBEJyNrxhfUY9eBoMQL2FXBL2IQS8eI5gHbJbQO+nEIbMPZnrFEIJf4VVP3sSr3+LBf3E37kGjdSqquunq8mMlDdn2h1VYWFxaXimultbWNza3yts7LRMlWmBTRCrSHR8MKhlikyQp7MQaIfAVtv3RZea371AbGYU3NI7RC2AYyoEUQKnkdgO454OqfXh23itX7Jo9A/9LnJxUWI5Gr/zZ7UciCTAkocAY17Fj8iagSQqF01I3MRiDGMEQ3ZSGEKDxJrPIU36QGKCIx6i5VHwm4s+NCQTGjAM/nQyAbs28l4n/eW5Cg1NvIsM4IQxFdoikwtkhI7RMu0DelxqJIEuOXIZcgAYi1JKDEKmYpOWU0j6c+e//ktZRzUn59XGlfpE3U2R7bJ9VmcNOWJ1dsQZrMsEi9sie2LP1YL1Yr9bb92jBynd22S9Y7182cpSS</latexit><latexit sha1_base64="To7WcTQ1POWytvHSEOBMSIB9SNI=">AAAB/XicbVDLSgNBEJyNrxhfUY9eBoMQL2FXBL2IQS8eI5gHbJbQO+nEIbMPZnrFEIJf4VVP3sSr3+LBf3E37kGjdSqquunq8mMlDdn2h1VYWFxaXimultbWNza3yts7LRMlWmBTRCrSHR8MKhlikyQp7MQaIfAVtv3RZea371AbGYU3NI7RC2AYyoEUQKnkdgO454OqfXh23itX7Jo9A/9LnJxUWI5Gr/zZ7UciCTAkocAY17Fj8iagSQqF01I3MRiDGMEQ3ZSGEKDxJrPIU36QGKCIx6i5VHwm4s+NCQTGjAM/nQyAbs28l4n/eW5Cg1NvIsM4IQxFdoikwtkhI7RMu0DelxqJIEuOXIZcgAYi1JKDEKmYpOWU0j6c+e//ktZRzUn59XGlfpE3U2R7bJ9VmcNOWJ1dsQZrMsEi9sie2LP1YL1Yr9bb92jBynd22S9Y7182cpSS</latexit>

1) if f holomorphic max f(0) = 1


      (Max mod principle)

2)  if f has singularities inside, 


 f(0) is unbounded

We are going to assume Maximal Analyticity: 


Amplitude analytic in the s, t planes except for singularities determined by


on-shell processes

Bound state -> pole

Multi-particle states -> branch point singularities



S-matrix Space

Integrable Theory (in 1+1 dim only)

Space of S-matrix 


consistent with 2->2 scattering

Space Allowed by  

2->2 consistency

The physical theory can be 


very close to the boundary 

Full Unitarity: |Prob2→2(s, `)|
2 + positive = 1

<latexit sha1_base64="5gMNhGkFdAyi2kZvZsu+qJA+B9A="></latexit><latexit sha1_base64="5gMNhGkFdAyi2kZvZsu+qJA+B9A="></latexit><latexit sha1_base64="5gMNhGkFdAyi2kZvZsu+qJA+B9A="></latexit><latexit sha1_base64="5gMNhGkFdAyi2kZvZsu+qJA+B9A="></latexit>

|Prob2→2(s, `)|
2 ≤ 1

<latexit sha1_base64="R0E9Z2acPtgpEbvpkcN58nrg3O0=">AAACG3icbVC7TgJBFJ3FF+ILtbSZSIyYGLK7MdGSaGOJiTwSFsnscMGJsw9n7hrJwif4CX6FrVZ2xtbCwn9xQAoFT3Vyzr255x4/lkKjbX9ambn5hcWl7HJuZXVtfSO/uVXTUaI4VHkkI9XwmQYpQqiiQAmNWAELfAl1/+Zs5NfvQGkRhZfYj6EVsF4ouoIzNFI7vz/wEO4xrajIH7ZT18OIusOiPvRAyoPBlUs9CbfUaecLdskeg84SZ0IKZIJKO//ldSKeBBAil0zrpmPH2EqZQsElDHNeoiFm/Ib1oGloyALQrXT80JDuJZqZIDEoKiQdi/B7I2WB1v3AN5MBw2s97Y3E/7xmgt2TVirCOEEI+egQCgnjQ5orYZoC2hEKENkoOVARUs4UQwQlKOPciImpLmf6cKa/nyU1t+QYfnFUKJ9OmsmSHbJLisQhx6RMzkmFVAknD+SJPJMX69F6td6s95/RjDXZ2SZ/YH18A5DSoJw=</latexit><latexit sha1_base64="R0E9Z2acPtgpEbvpkcN58nrg3O0=">AAACG3icbVC7TgJBFJ3FF+ILtbSZSIyYGLK7MdGSaGOJiTwSFsnscMGJsw9n7hrJwif4CX6FrVZ2xtbCwn9xQAoFT3Vyzr255x4/lkKjbX9ambn5hcWl7HJuZXVtfSO/uVXTUaI4VHkkI9XwmQYpQqiiQAmNWAELfAl1/+Zs5NfvQGkRhZfYj6EVsF4ouoIzNFI7vz/wEO4xrajIH7ZT18OIusOiPvRAyoPBlUs9CbfUaecLdskeg84SZ0IKZIJKO//ldSKeBBAil0zrpmPH2EqZQsElDHNeoiFm/Ib1oGloyALQrXT80JDuJZqZIDEoKiQdi/B7I2WB1v3AN5MBw2s97Y3E/7xmgt2TVirCOEEI+egQCgnjQ5orYZoC2hEKENkoOVARUs4UQwQlKOPciImpLmf6cKa/nyU1t+QYfnFUKJ9OmsmSHbJLisQhx6RMzkmFVAknD+SJPJMX69F6td6s95/RjDXZ2SZ/YH18A5DSoJw=</latexit><latexit sha1_base64="R0E9Z2acPtgpEbvpkcN58nrg3O0=">AAACG3icbVC7TgJBFJ3FF+ILtbSZSIyYGLK7MdGSaGOJiTwSFsnscMGJsw9n7hrJwif4CX6FrVZ2xtbCwn9xQAoFT3Vyzr255x4/lkKjbX9ambn5hcWl7HJuZXVtfSO/uVXTUaI4VHkkI9XwmQYpQqiiQAmNWAELfAl1/+Zs5NfvQGkRhZfYj6EVsF4ouoIzNFI7vz/wEO4xrajIH7ZT18OIusOiPvRAyoPBlUs9CbfUaecLdskeg84SZ0IKZIJKO//ldSKeBBAil0zrpmPH2EqZQsElDHNeoiFm/Ib1oGloyALQrXT80JDuJZqZIDEoKiQdi/B7I2WB1v3AN5MBw2s97Y3E/7xmgt2TVirCOEEI+egQCgnjQ5orYZoC2hEKENkoOVARUs4UQwQlKOPciImpLmf6cKa/nyU1t+QYfnFUKJ9OmsmSHbJLisQhx6RMzkmFVAknD+SJPJMX69F6td6s95/RjDXZ2SZ/YH18A5DSoJw=</latexit><latexit sha1_base64="R0E9Z2acPtgpEbvpkcN58nrg3O0=">AAACG3icbVC7TgJBFJ3FF+ILtbSZSIyYGLK7MdGSaGOJiTwSFsnscMGJsw9n7hrJwif4CX6FrVZ2xtbCwn9xQAoFT3Vyzr255x4/lkKjbX9ambn5hcWl7HJuZXVtfSO/uVXTUaI4VHkkI9XwmQYpQqiiQAmNWAELfAl1/+Zs5NfvQGkRhZfYj6EVsF4ouoIzNFI7vz/wEO4xrajIH7ZT18OIusOiPvRAyoPBlUs9CbfUaecLdskeg84SZ0IKZIJKO//ldSKeBBAil0zrpmPH2EqZQsElDHNeoiFm/Ib1oGloyALQrXT80JDuJZqZIDEoKiQdi/B7I2WB1v3AN5MBw2s97Y3E/7xmgt2TVirCOEEI+egQCgnjQ5orYZoC2hEKENkoOVARUs4UQwQlKOPciImpLmf6cKa/nyU1t+QYfnFUKJ9OmsmSHbJLisQhx6RMzkmFVAknD+SJPJMX69F6td6s95/RjDXZ2SZ/YH18A5DSoJw=</latexit>



Construct an Ansatz and impose  

physical constraints 

(Primal)

Construct functionals to exclude points 

(Dual)

Available tools

Well established in 1+1 D

Rigorous bounds always

More direct and generalizable to any dimension

Cordova, He, Kruczensky, Vieira ‘19

ALG, Hömrich, Vieira ‘20

Martin, Lukasczuk, Lopez, 


Mennessier, Bonnier,…60s, 70s

Paulos, Penedones, Toledo, van Rees, Vieira ’17 

Dual == mathematician approach

Primal == physicist approach

Challenging rigorous bounds, 


but explicit amplitudes



Plan of the Talk

1) Low energy EFT for pions: what to bootstrap?

2) Primal S-matrix Bootstrap in d=4 for massless particles

3) Numerical bounds and phase shifts

4) A work in progress and future challenges



Our Target: QCD-like theories

Gauge Theory

SU(2)L × SU(2)R
<latexit sha1_base64="Cw1EbFs+CHeBj37Fv/zVNWyOwlM=">AAACCnicbVC7TgJBFJ3FF+ILNbGxmUhMsCG7xERLoo2FBT4WSIBsZocLTph9ZOauCVn5A7/CVis7Y+tPWPgvzgKFoqc6c869OXeOH0uh0bY/rdzC4tLySn61sLa+sblV3N5p6ChRHFweyUi1fKZBihBcFCihFStggS+h6Q/PM795D0qLKLzFUQzdgA1C0RecoZG84t6NW64eeZe0gyIATafPa69Ysiv2BPQvcWakRGaoe8WvTi/iSQAhcsm0bjt2jN2UKRRcwrjQSTTEjA/ZANqGhsyEddPJ/WN6mGiGEY1BUSHpRISfGykLtB4FvpkMGN7peS8T//PaCfZPu6kI4wQh5FkQCgmTIM2VMMUA7QkFiCy7HKgIKWeKIYISlHFuxMQ0VTB9OPO//0sa1Ypj+NVxqXY2ayZP9skBKROHnJAauSB14hJOHsgTeSYv1qP1ar1Z79PRnDXb2SW/YH18A5ssmHw=</latexit><latexit sha1_base64="Cw1EbFs+CHeBj37Fv/zVNWyOwlM=">AAACCnicbVC7TgJBFJ3FF+ILNbGxmUhMsCG7xERLoo2FBT4WSIBsZocLTph9ZOauCVn5A7/CVis7Y+tPWPgvzgKFoqc6c869OXeOH0uh0bY/rdzC4tLySn61sLa+sblV3N5p6ChRHFweyUi1fKZBihBcFCihFStggS+h6Q/PM795D0qLKLzFUQzdgA1C0RecoZG84t6NW64eeZe0gyIATafPa69Ysiv2BPQvcWakRGaoe8WvTi/iSQAhcsm0bjt2jN2UKRRcwrjQSTTEjA/ZANqGhsyEddPJ/WN6mGiGEY1BUSHpRISfGykLtB4FvpkMGN7peS8T//PaCfZPu6kI4wQh5FkQCgmTIM2VMMUA7QkFiCy7HKgIKWeKIYISlHFuxMQ0VTB9OPO//0sa1Ypj+NVxqXY2ayZP9skBKROHnJAauSB14hJOHsgTeSYv1qP1ar1Z79PRnDXb2SW/YH18A5ssmHw=</latexit><latexit sha1_base64="Cw1EbFs+CHeBj37Fv/zVNWyOwlM=">AAACCnicbVC7TgJBFJ3FF+ILNbGxmUhMsCG7xERLoo2FBT4WSIBsZocLTph9ZOauCVn5A7/CVis7Y+tPWPgvzgKFoqc6c869OXeOH0uh0bY/rdzC4tLySn61sLa+sblV3N5p6ChRHFweyUi1fKZBihBcFCihFStggS+h6Q/PM795D0qLKLzFUQzdgA1C0RecoZG84t6NW64eeZe0gyIATafPa69Ysiv2BPQvcWakRGaoe8WvTi/iSQAhcsm0bjt2jN2UKRRcwrjQSTTEjA/ZANqGhsyEddPJ/WN6mGiGEY1BUSHpRISfGykLtB4FvpkMGN7peS8T//PaCfZPu6kI4wQh5FkQCgmTIM2VMMUA7QkFiCy7HKgIKWeKIYISlHFuxMQ0VTB9OPO//0sa1Ypj+NVxqXY2ayZP9skBKROHnJAauSB14hJOHsgTeSYv1qP1ar1Z79PRnDXb2SW/YH18A5ssmHw=</latexit><latexit sha1_base64="Cw1EbFs+CHeBj37Fv/zVNWyOwlM=">AAACCnicbVC7TgJBFJ3FF+ILNbGxmUhMsCG7xERLoo2FBT4WSIBsZocLTph9ZOauCVn5A7/CVis7Y+tPWPgvzgKFoqc6c869OXeOH0uh0bY/rdzC4tLySn61sLa+sblV3N5p6ChRHFweyUi1fKZBihBcFCihFStggS+h6Q/PM795D0qLKLzFUQzdgA1C0RecoZG84t6NW64eeZe0gyIATafPa69Ysiv2BPQvcWakRGaoe8WvTi/iSQAhcsm0bjt2jN2UKRRcwrjQSTTEjA/ZANqGhsyEddPJ/WN6mGiGEY1BUSHpRISfGykLtB4FvpkMGN7peS8T//PaCfZPu6kI4wQh5FkQCgmTIM2VMMUA7QkFiCy7HKgIKWeKIYISlHFuxMQ0VTB9OPO//0sa1Ypj+NVxqXY2ayZP9skBKROHnJAauSB14hJOHsgTeSYv1qP1ar1Z79PRnDXb2SW/YH18A5ssmHw=</latexit>

Fermionic matter

Theory of Goldstones with 

SO(3) symmetry

(mu = md)
<latexit sha1_base64="q9NFYMz3G2H0avZJgnB1VvPf9gw=">AAAB+3icbVC7TsNAEDyHVwivACXNiQgpNJGNkKBBiqChDBJ5oMSyzpdNOOXOtu72kKIoX0ELFR2i5WMo+Bds4wICU41mdrWzEyZSGHTdD6e0tLyyulZer2xsbm3vVHf3Oia2mkObxzLWvZAZkCKCNgqU0Es0MBVK6IaTq8zvPoA2Io5ucZqAr9g4EiPBGabSXV0F9kIFw+OgWnMbbg76l3gFqZECraD6ORjG3CqIkEtmTN9zE/RnTKPgEuaVgTWQMD5hY+inNGIKjD/LA8/pkTUMY5qApkLSXISfGzOmjJmqMJ1UDO/NopeJ/3l9i6NzfyaixCJEPDuEQkJ+yHAt0iaADoUGRJYlByoiyplmiKAFZZynok2rqaR9eIvf/yWdk4aX8pvTWvOyaKZMDsghqROPnJEmuSYt0iacKPJInsizM3denFfn7Xu05BQ7++QXnPcvqwqUWA==</latexit><latexit sha1_base64="q9NFYMz3G2H0avZJgnB1VvPf9gw=">AAAB+3icbVC7TsNAEDyHVwivACXNiQgpNJGNkKBBiqChDBJ5oMSyzpdNOOXOtu72kKIoX0ELFR2i5WMo+Bds4wICU41mdrWzEyZSGHTdD6e0tLyyulZer2xsbm3vVHf3Oia2mkObxzLWvZAZkCKCNgqU0Es0MBVK6IaTq8zvPoA2Io5ucZqAr9g4EiPBGabSXV0F9kIFw+OgWnMbbg76l3gFqZECraD6ORjG3CqIkEtmTN9zE/RnTKPgEuaVgTWQMD5hY+inNGIKjD/LA8/pkTUMY5qApkLSXISfGzOmjJmqMJ1UDO/NopeJ/3l9i6NzfyaixCJEPDuEQkJ+yHAt0iaADoUGRJYlByoiyplmiKAFZZynok2rqaR9eIvf/yWdk4aX8pvTWvOyaKZMDsghqROPnJEmuSYt0iacKPJInsizM3denFfn7Xu05BQ7++QXnPcvqwqUWA==</latexit><latexit sha1_base64="q9NFYMz3G2H0avZJgnB1VvPf9gw=">AAAB+3icbVC7TsNAEDyHVwivACXNiQgpNJGNkKBBiqChDBJ5oMSyzpdNOOXOtu72kKIoX0ELFR2i5WMo+Bds4wICU41mdrWzEyZSGHTdD6e0tLyyulZer2xsbm3vVHf3Oia2mkObxzLWvZAZkCKCNgqU0Es0MBVK6IaTq8zvPoA2Io5ucZqAr9g4EiPBGabSXV0F9kIFw+OgWnMbbg76l3gFqZECraD6ORjG3CqIkEtmTN9zE/RnTKPgEuaVgTWQMD5hY+inNGIKjD/LA8/pkTUMY5qApkLSXISfGzOmjJmqMJ1UDO/NopeJ/3l9i6NzfyaixCJEPDuEQkJ+yHAt0iaADoUGRJYlByoiyplmiKAFZZynok2rqaR9eIvf/yWdk4aX8pvTWvOyaKZMDsghqROPnJEmuSYt0iacKPJInsizM3denFfn7Xu05BQ7++QXnPcvqwqUWA==</latexit><latexit sha1_base64="q9NFYMz3G2H0avZJgnB1VvPf9gw=">AAAB+3icbVC7TsNAEDyHVwivACXNiQgpNJGNkKBBiqChDBJ5oMSyzpdNOOXOtu72kKIoX0ELFR2i5WMo+Bds4wICU41mdrWzEyZSGHTdD6e0tLyyulZer2xsbm3vVHf3Oia2mkObxzLWvZAZkCKCNgqU0Es0MBVK6IaTq8zvPoA2Io5ucZqAr9g4EiPBGabSXV0F9kIFw+OgWnMbbg76l3gFqZECraD6ORjG3CqIkEtmTN9zE/RnTKPgEuaVgTWQMD5hY+inNGIKjD/LA8/pkTUMY5qApkLSXISfGzOmjJmqMJ1UDO/NopeJ/3l9i6NzfyaixCJEPDuEQkJ+yHAt0iaADoUGRJYlByoiyplmiKAFZZynok2rqaR9eIvf/yWdk4aX8pvTWvOyaKZMDsghqROPnJEmuSYt0iacKPJInsizM3denFfn7Xu05BQ7++QXnPcvqwqUWA==</latexit>

SU(Nc)
<latexit sha1_base64="j9ssaibqno2DWZEKSUkZIeeY+uo=">AAAB+XicbVC7TsNAEDzzDOEVoKQ5ESGFJrIREpQRNFQoCJxESqLofNmEU85n626NFFn5CFqo6BAtX0PBv3A2LiBhqtHMrnZ2glgKg6776Swtr6yurZc2yptb2zu7lb39lokSzcHnkYx0J2AGpFDgo0AJnVgDCwMJ7WBylfntR9BGROoepzH0QzZWYiQ4Qyu17/zazYCfDCpVt+7moIvEK0iVFGgOKl+9YcSTEBRyyYzpem6M/ZRpFFzCrNxLDMSMT9gYupYqFoLpp3ncGT1ODMOIxqCpkDQX4fdGykJjpmFgJ0OGD2bey8T/vG6Co4t+KlScICieHUIhIT9kuBa2B6BDoQGRZcmBCkU50wwRtKCMcysmtpiy7cOb/36RtE7rnuW3Z9XGZdFMiRySI1IjHjknDXJNmsQnnEzIE3kmL07qvDpvzvvP6JJT7ByQP3A+vgHbtZNO</latexit><latexit sha1_base64="j9ssaibqno2DWZEKSUkZIeeY+uo=">AAAB+XicbVC7TsNAEDzzDOEVoKQ5ESGFJrIREpQRNFQoCJxESqLofNmEU85n626NFFn5CFqo6BAtX0PBv3A2LiBhqtHMrnZ2glgKg6776Swtr6yurZc2yptb2zu7lb39lokSzcHnkYx0J2AGpFDgo0AJnVgDCwMJ7WBylfntR9BGROoepzH0QzZWYiQ4Qyu17/zazYCfDCpVt+7moIvEK0iVFGgOKl+9YcSTEBRyyYzpem6M/ZRpFFzCrNxLDMSMT9gYupYqFoLpp3ncGT1ODMOIxqCpkDQX4fdGykJjpmFgJ0OGD2bey8T/vG6Co4t+KlScICieHUIhIT9kuBa2B6BDoQGRZcmBCkU50wwRtKCMcysmtpiy7cOb/36RtE7rnuW3Z9XGZdFMiRySI1IjHjknDXJNmsQnnEzIE3kmL07qvDpvzvvP6JJT7ByQP3A+vgHbtZNO</latexit><latexit sha1_base64="j9ssaibqno2DWZEKSUkZIeeY+uo=">AAAB+XicbVC7TsNAEDzzDOEVoKQ5ESGFJrIREpQRNFQoCJxESqLofNmEU85n626NFFn5CFqo6BAtX0PBv3A2LiBhqtHMrnZ2glgKg6776Swtr6yurZc2yptb2zu7lb39lokSzcHnkYx0J2AGpFDgo0AJnVgDCwMJ7WBylfntR9BGROoepzH0QzZWYiQ4Qyu17/zazYCfDCpVt+7moIvEK0iVFGgOKl+9YcSTEBRyyYzpem6M/ZRpFFzCrNxLDMSMT9gYupYqFoLpp3ncGT1ODMOIxqCpkDQX4fdGykJjpmFgJ0OGD2bey8T/vG6Co4t+KlScICieHUIhIT9kuBa2B6BDoQGRZcmBCkU50wwRtKCMcysmtpiy7cOb/36RtE7rnuW3Z9XGZdFMiRySI1IjHjknDXJNmsQnnEzIE3kmL07qvDpvzvvP6JJT7ByQP3A+vgHbtZNO</latexit><latexit sha1_base64="j9ssaibqno2DWZEKSUkZIeeY+uo=">AAAB+XicbVC7TsNAEDzzDOEVoKQ5ESGFJrIREpQRNFQoCJxESqLofNmEU85n626NFFn5CFqo6BAtX0PBv3A2LiBhqtHMrnZ2glgKg6776Swtr6yurZc2yptb2zu7lb39lokSzcHnkYx0J2AGpFDgo0AJnVgDCwMJ7WBylfntR9BGROoepzH0QzZWYiQ4Qyu17/zazYCfDCpVt+7moIvEK0iVFGgOKl+9YcSTEBRyyYzpem6M/ZRpFFzCrNxLDMSMT9gYupYqFoLpp3ncGT1ODMOIxqCpkDQX4fdGykJjpmFgJ0OGD2bey8T/vG6Co4t+KlScICieHUIhIT9kuBa2B6BDoQGRZcmBCkU50wwRtKCMcysmtpiy7cOb/36RtE7rnuW3Z9XGZdFMiRySI1IjHjknDXJNmsQnnEzIE3kmL07qvDpvzvvP6JJT7ByQP3A+vgHbtZNO</latexit>

Spontaneous symmetry breaking

hψ̄ψi 6= 0
<latexit sha1_base64="OXT2MyGUQW8O/ZEUKANrz2gxa/A=">AAACGHicbVC7TgMxEPTxJrwClDQWAYkqukNIUEbQUAaJBKRcFO05m2DF5zvsPaQo4gf4BL6CFio6REtHwb/gC1dAwhTWaGZX65koVdKS7396M7Nz8wuLS8ulldW19Y3y5lbTJpkR2BCJSsx1BBaV1NggSQqvU4MQRwqvosFZ7l/dobEy0Zc0TLEdQ1/LnhRATuqU90IFuq+QhxEYHqZWjp/QFKrGW+53yhW/6o/Bp0lQkAorUO+Uv8JuIrIYNQkF1rYCP6X2CAxJofC+FGYWUxAD6GPLUQ0x2vZonOae72cWKOEpGi4VH4v4e2MEsbXDOHKTMdCNnfRy8T+vlVHvpD2SOs0ItcgPkXQZ80NWGOlqQt6VBokg/zlyqbkAA0RoJAchnJi53kquj2Ay/TRpHlYDxy+OKrXTopkltsN22QEL2DGrsXNWZw0m2AN7Ys/sxXv0Xr037/1ndMYrdrbZH3gf33Qkn40=</latexit><latexit sha1_base64="OXT2MyGUQW8O/ZEUKANrz2gxa/A=">AAACGHicbVC7TgMxEPTxJrwClDQWAYkqukNIUEbQUAaJBKRcFO05m2DF5zvsPaQo4gf4BL6CFio6REtHwb/gC1dAwhTWaGZX65koVdKS7396M7Nz8wuLS8ulldW19Y3y5lbTJpkR2BCJSsx1BBaV1NggSQqvU4MQRwqvosFZ7l/dobEy0Zc0TLEdQ1/LnhRATuqU90IFuq+QhxEYHqZWjp/QFKrGW+53yhW/6o/Bp0lQkAorUO+Uv8JuIrIYNQkF1rYCP6X2CAxJofC+FGYWUxAD6GPLUQ0x2vZonOae72cWKOEpGi4VH4v4e2MEsbXDOHKTMdCNnfRy8T+vlVHvpD2SOs0ItcgPkXQZ80NWGOlqQt6VBokg/zlyqbkAA0RoJAchnJi53kquj2Ay/TRpHlYDxy+OKrXTopkltsN22QEL2DGrsXNWZw0m2AN7Ys/sxXv0Xr037/1ndMYrdrbZH3gf33Qkn40=</latexit><latexit sha1_base64="OXT2MyGUQW8O/ZEUKANrz2gxa/A=">AAACGHicbVC7TgMxEPTxJrwClDQWAYkqukNIUEbQUAaJBKRcFO05m2DF5zvsPaQo4gf4BL6CFio6REtHwb/gC1dAwhTWaGZX65koVdKS7396M7Nz8wuLS8ulldW19Y3y5lbTJpkR2BCJSsx1BBaV1NggSQqvU4MQRwqvosFZ7l/dobEy0Zc0TLEdQ1/LnhRATuqU90IFuq+QhxEYHqZWjp/QFKrGW+53yhW/6o/Bp0lQkAorUO+Uv8JuIrIYNQkF1rYCP6X2CAxJofC+FGYWUxAD6GPLUQ0x2vZonOae72cWKOEpGi4VH4v4e2MEsbXDOHKTMdCNnfRy8T+vlVHvpD2SOs0ItcgPkXQZ80NWGOlqQt6VBokg/zlyqbkAA0RoJAchnJi53kquj2Ay/TRpHlYDxy+OKrXTopkltsN22QEL2DGrsXNWZw0m2AN7Ys/sxXv0Xr037/1ndMYrdrbZH3gf33Qkn40=</latexit><latexit sha1_base64="OXT2MyGUQW8O/ZEUKANrz2gxa/A=">AAACGHicbVC7TgMxEPTxJrwClDQWAYkqukNIUEbQUAaJBKRcFO05m2DF5zvsPaQo4gf4BL6CFio6REtHwb/gC1dAwhTWaGZX65koVdKS7396M7Nz8wuLS8ulldW19Y3y5lbTJpkR2BCJSsx1BBaV1NggSQqvU4MQRwqvosFZ7l/dobEy0Zc0TLEdQ1/LnhRATuqU90IFuq+QhxEYHqZWjp/QFKrGW+53yhW/6o/Bp0lQkAorUO+Uv8JuIrIYNQkF1rYCP6X2CAxJofC+FGYWUxAD6GPLUQ0x2vZonOae72cWKOEpGi4VH4v4e2MEsbXDOHKTMdCNnfRy8T+vlVHvpD2SOs0ItcgPkXQZ80NWGOlqQt6VBokg/zlyqbkAA0RoJAchnJi53kquj2Ay/TRpHlYDxy+OKrXTopkltsN22QEL2DGrsXNWZw0m2AN7Ys/sxXv0Xr037/1ndMYrdrbZH3gf33Qkn40=</latexit>

Pions ∈
SU(2)L × SU(2)R

SU(2)V
<latexit sha1_base64="dRtCA/9dl0W+FRQZb+MoWI310U4=">AAACK3icbVC7TsNAEDzzJrwClDQnIqTQRDZCghJBQ0ERHkmQ4ihaXzZw4vzQ3RqBLH8Kn8BX0EJFBYKS/+CSuADCVLOzu5rdCRIlDbnumzMxOTU9Mzs3X1pYXFpeKa+uNU2caoENEatYXwZgUMkIGyRJ4WWiEcJAYSu4ORr0W7eojYyjC7pPsBPCVST7UgBZqVve8wnvKKvbwuTclxH3+xpEdt6o7mx3T7hPMkTDR+VZXujNvFuuuDV3CD5OvIJUWIF6t/zp92KRhhiRUGBM23MT6mSgSQqFeclPDSYgbuAK25ZGYG072fDBnG+lBijmCWouFR+K+HMjg9CY+zCwkyHQtfnbG4j/9dop9fc7mYySlDASAyOSCodGRmhpk0PekxqJYHA5chuQAA1EqCUHIayY2ihLNg/v7/fjpLlT8yw/3a0cHBbJzLENtsmqzGN77IAdszprMMEe2BN7Zi/Oo/PqvDsfo9EJp9hZZ7/gfH0DiH6mIw==</latexit><latexit sha1_base64="dRtCA/9dl0W+FRQZb+MoWI310U4=">AAACK3icbVC7TsNAEDzzJrwClDQnIqTQRDZCghJBQ0ERHkmQ4ihaXzZw4vzQ3RqBLH8Kn8BX0EJFBYKS/+CSuADCVLOzu5rdCRIlDbnumzMxOTU9Mzs3X1pYXFpeKa+uNU2caoENEatYXwZgUMkIGyRJ4WWiEcJAYSu4ORr0W7eojYyjC7pPsBPCVST7UgBZqVve8wnvKKvbwuTclxH3+xpEdt6o7mx3T7hPMkTDR+VZXujNvFuuuDV3CD5OvIJUWIF6t/zp92KRhhiRUGBM23MT6mSgSQqFeclPDSYgbuAK25ZGYG072fDBnG+lBijmCWouFR+K+HMjg9CY+zCwkyHQtfnbG4j/9dop9fc7mYySlDASAyOSCodGRmhpk0PekxqJYHA5chuQAA1EqCUHIayY2ihLNg/v7/fjpLlT8yw/3a0cHBbJzLENtsmqzGN77IAdszprMMEe2BN7Zi/Oo/PqvDsfo9EJp9hZZ7/gfH0DiH6mIw==</latexit><latexit sha1_base64="dRtCA/9dl0W+FRQZb+MoWI310U4=">AAACK3icbVC7TsNAEDzzJrwClDQnIqTQRDZCghJBQ0ERHkmQ4ihaXzZw4vzQ3RqBLH8Kn8BX0EJFBYKS/+CSuADCVLOzu5rdCRIlDbnumzMxOTU9Mzs3X1pYXFpeKa+uNU2caoENEatYXwZgUMkIGyRJ4WWiEcJAYSu4ORr0W7eojYyjC7pPsBPCVST7UgBZqVve8wnvKKvbwuTclxH3+xpEdt6o7mx3T7hPMkTDR+VZXujNvFuuuDV3CD5OvIJUWIF6t/zp92KRhhiRUGBM23MT6mSgSQqFeclPDSYgbuAK25ZGYG072fDBnG+lBijmCWouFR+K+HMjg9CY+zCwkyHQtfnbG4j/9dop9fc7mYySlDASAyOSCodGRmhpk0PekxqJYHA5chuQAA1EqCUHIayY2ihLNg/v7/fjpLlT8yw/3a0cHBbJzLENtsmqzGN77IAdszprMMEe2BN7Zi/Oo/PqvDsfo9EJp9hZZ7/gfH0DiH6mIw==</latexit><latexit sha1_base64="dRtCA/9dl0W+FRQZb+MoWI310U4=">AAACK3icbVC7TsNAEDzzJrwClDQnIqTQRDZCghJBQ0ERHkmQ4ihaXzZw4vzQ3RqBLH8Kn8BX0EJFBYKS/+CSuADCVLOzu5rdCRIlDbnumzMxOTU9Mzs3X1pYXFpeKa+uNU2caoENEatYXwZgUMkIGyRJ4WWiEcJAYSu4ORr0W7eojYyjC7pPsBPCVST7UgBZqVve8wnvKKvbwuTclxH3+xpEdt6o7mx3T7hPMkTDR+VZXujNvFuuuDV3CD5OvIJUWIF6t/zp92KRhhiRUGBM23MT6mSgSQqFeclPDSYgbuAK25ZGYG072fDBnG+lBijmCWouFR+K+HMjg9CY+zCwkyHQtfnbG4j/9dop9fc7mYySlDASAyOSCodGRmhpk0PekxqJYHA5chuQAA1EqCUHIayY2ihLNg/v7/fjpLlT8yw/3a0cHBbJzLENtsmqzGN77IAdszprMMEe2BN7Zi/Oo/PqvDsfo9EJp9hZZ7/gfH0DiH6mIw==</latexit>

mψ̄ψ
<latexit sha1_base64="2FO6U2aCBWZ9nt5u1Zz4bQEXkgc=">AAACBHicbVC7TsNAEDzzDOFloKQ5ESFRRTZCgjKChjJI5CHFVrS+bMIp54fu1pGiKC1fQQsVHaLlPyj4F2zjAhKmWI1mdrW7EyRKGnKcT2tldW19Y7OyVd3e2d3btw8O2yZOtcCWiFWsuwEYVDLCFklS2E00Qhgo7ATjm9zvTFAbGUf3NE3QD2EUyaEUQJnUt+2QewFo7iVGFqVv15y6U4AvE7ckNVai2be/vEEs0hAjEgqM6blOQv4MNEmhcF71UoMJiDGMsJfRCEI0/qy4fM5PUwMU8wQ1l4oXIv6emEFozDQMss4Q6MEsern4n9dLaXjlz2SUpISRyBeRVFgsMkLLLBLkA6mRCPLLkcuIC9BAhFpyECIT0yyjapaHu/j9Mmmf192M313UGtdlMhV2zE7YGXPZJWuwW9ZkLSbYhD2xZ/ZiPVqv1pv1/tO6YpUzR+wPrI9vcxKXfg==</latexit><latexit sha1_base64="2FO6U2aCBWZ9nt5u1Zz4bQEXkgc=">AAACBHicbVC7TsNAEDzzDOFloKQ5ESFRRTZCgjKChjJI5CHFVrS+bMIp54fu1pGiKC1fQQsVHaLlPyj4F2zjAhKmWI1mdrW7EyRKGnKcT2tldW19Y7OyVd3e2d3btw8O2yZOtcCWiFWsuwEYVDLCFklS2E00Qhgo7ATjm9zvTFAbGUf3NE3QD2EUyaEUQJnUt+2QewFo7iVGFqVv15y6U4AvE7ckNVai2be/vEEs0hAjEgqM6blOQv4MNEmhcF71UoMJiDGMsJfRCEI0/qy4fM5PUwMU8wQ1l4oXIv6emEFozDQMss4Q6MEsern4n9dLaXjlz2SUpISRyBeRVFgsMkLLLBLkA6mRCPLLkcuIC9BAhFpyECIT0yyjapaHu/j9Mmmf192M313UGtdlMhV2zE7YGXPZJWuwW9ZkLSbYhD2xZ/ZiPVqv1pv1/tO6YpUzR+wPrI9vcxKXfg==</latexit><latexit sha1_base64="2FO6U2aCBWZ9nt5u1Zz4bQEXkgc=">AAACBHicbVC7TsNAEDzzDOFloKQ5ESFRRTZCgjKChjJI5CHFVrS+bMIp54fu1pGiKC1fQQsVHaLlPyj4F2zjAhKmWI1mdrW7EyRKGnKcT2tldW19Y7OyVd3e2d3btw8O2yZOtcCWiFWsuwEYVDLCFklS2E00Qhgo7ATjm9zvTFAbGUf3NE3QD2EUyaEUQJnUt+2QewFo7iVGFqVv15y6U4AvE7ckNVai2be/vEEs0hAjEgqM6blOQv4MNEmhcF71UoMJiDGMsJfRCEI0/qy4fM5PUwMU8wQ1l4oXIv6emEFozDQMss4Q6MEsern4n9dLaXjlz2SUpISRyBeRVFgsMkLLLBLkA6mRCPLLkcuIC9BAhFpyECIT0yyjapaHu/j9Mmmf192M313UGtdlMhV2zE7YGXPZJWuwW9ZkLSbYhD2xZ/ZiPVqv1pv1/tO6YpUzR+wPrI9vcxKXfg==</latexit><latexit sha1_base64="2FO6U2aCBWZ9nt5u1Zz4bQEXkgc=">AAACBHicbVC7TsNAEDzzDOFloKQ5ESFRRTZCgjKChjJI5CHFVrS+bMIp54fu1pGiKC1fQQsVHaLlPyj4F2zjAhKmWI1mdrW7EyRKGnKcT2tldW19Y7OyVd3e2d3btw8O2yZOtcCWiFWsuwEYVDLCFklS2E00Qhgo7ATjm9zvTFAbGUf3NE3QD2EUyaEUQJnUt+2QewFo7iVGFqVv15y6U4AvE7ckNVai2be/vEEs0hAjEgqM6blOQv4MNEmhcF71UoMJiDGMsJfRCEI0/qy4fM5PUwMU8wQ1l4oXIv6emEFozDQMss4Q6MEsern4n9dLaXjlz2SUpISRyBeRVFgsMkLLLBLkA6mRCPLLkcuIC9BAhFpyECIT0yyjapaHu/j9Mmmf192M313UGtdlMhV2zE7YGXPZJWuwW9ZkLSbYhD2xZ/ZiPVqv1pv1/tO6YpUzR+wPrI9vcxKXfg==</latexit>

m

ΛQCD

∼

p

ΛQCD

<< 1

<latexit sha1_base64="4v3VyZ8e8fEpK5kDUZW4JTUVhfk=">AAACKXicbVA9SwNBEN3z2/gVtbRZDIKV3ImiRYqgFhYWCsYEciHMbSa6uHt37M4J4bhf4k/wV9hqZaeClX/ETUyh0Vc93pvHzLwoVdKS7795E5NT0zOzc/OlhcWl5ZXy6tqVTTIjsC4SlZhmBBaVjLFOkhQ2U4OgI4WN6PZ44Dfu0FiZxJfUT7Gt4TqWPSmAnNQp74c9AyLXRR6euVQXOvnF8UlRhFbqbysdt6rVoFOu+Dv+EPwvCUakwkY475Q/wm4iMo0xCQXWtgI/pXYOhqRQWJTCzGIK4hauseVoDBptOx++V/CtzAIlPEXDpeJDEX8mctDW9nXkJjXQjR33BuJ/Xiuj3mE7l3GaEcZisIikwuEiK4x0vSHvSoNEMLgcuYy5AANEaCQHIZyYuSJLro9g/Pu/5Gp3J3D8Yq9SOxo1M8c22CbbZgE7YDV2ys5ZnQl2zx7ZE3v2HrwX79V7/x6d8EaZdfYL3ucXDt2n1Q==</latexit><latexit sha1_base64="4v3VyZ8e8fEpK5kDUZW4JTUVhfk=">AAACKXicbVA9SwNBEN3z2/gVtbRZDIKV3ImiRYqgFhYWCsYEciHMbSa6uHt37M4J4bhf4k/wV9hqZaeClX/ETUyh0Vc93pvHzLwoVdKS7795E5NT0zOzc/OlhcWl5ZXy6tqVTTIjsC4SlZhmBBaVjLFOkhQ2U4OgI4WN6PZ44Dfu0FiZxJfUT7Gt4TqWPSmAnNQp74c9AyLXRR6euVQXOvnF8UlRhFbqbysdt6rVoFOu+Dv+EPwvCUakwkY475Q/wm4iMo0xCQXWtgI/pXYOhqRQWJTCzGIK4hauseVoDBptOx++V/CtzAIlPEXDpeJDEX8mctDW9nXkJjXQjR33BuJ/Xiuj3mE7l3GaEcZisIikwuEiK4x0vSHvSoNEMLgcuYy5AANEaCQHIZyYuSJLro9g/Pu/5Gp3J3D8Yq9SOxo1M8c22CbbZgE7YDV2ys5ZnQl2zx7ZE3v2HrwX79V7/x6d8EaZdfYL3ucXDt2n1Q==</latexit><latexit sha1_base64="4v3VyZ8e8fEpK5kDUZW4JTUVhfk=">AAACKXicbVA9SwNBEN3z2/gVtbRZDIKV3ImiRYqgFhYWCsYEciHMbSa6uHt37M4J4bhf4k/wV9hqZaeClX/ETUyh0Vc93pvHzLwoVdKS7795E5NT0zOzc/OlhcWl5ZXy6tqVTTIjsC4SlZhmBBaVjLFOkhQ2U4OgI4WN6PZ44Dfu0FiZxJfUT7Gt4TqWPSmAnNQp74c9AyLXRR6euVQXOvnF8UlRhFbqbysdt6rVoFOu+Dv+EPwvCUakwkY475Q/wm4iMo0xCQXWtgI/pXYOhqRQWJTCzGIK4hauseVoDBptOx++V/CtzAIlPEXDpeJDEX8mctDW9nXkJjXQjR33BuJ/Xiuj3mE7l3GaEcZisIikwuEiK4x0vSHvSoNEMLgcuYy5AANEaCQHIZyYuSJLro9g/Pu/5Gp3J3D8Yq9SOxo1M8c22CbbZgE7YDV2ys5ZnQl2zx7ZE3v2HrwX79V7/x6d8EaZdfYL3ucXDt2n1Q==</latexit><latexit sha1_base64="4v3VyZ8e8fEpK5kDUZW4JTUVhfk=">AAACKXicbVA9SwNBEN3z2/gVtbRZDIKV3ImiRYqgFhYWCsYEciHMbSa6uHt37M4J4bhf4k/wV9hqZaeClX/ETUyh0Vc93pvHzLwoVdKS7795E5NT0zOzc/OlhcWl5ZXy6tqVTTIjsC4SlZhmBBaVjLFOkhQ2U4OgI4WN6PZ44Dfu0FiZxJfUT7Gt4TqWPSmAnNQp74c9AyLXRR6euVQXOvnF8UlRhFbqbysdt6rVoFOu+Dv+EPwvCUakwkY475Q/wm4iMo0xCQXWtgI/pXYOhqRQWJTCzGIK4hauseVoDBptOx++V/CtzAIlPEXDpeJDEX8mctDW9nXkJjXQjR33BuJ/Xiuj3mE7l3GaEcZisIikwuEiK4x0vSHvSoNEMLgcuYy5AANEaCQHIZyYuSJLro9g/Pu/5Gp3J3D8Yq9SOxo1M8c22CbbZgE7YDV2ys5ZnQl2zx7ZE3v2HrwX79V7/x6d8EaZdfYL3ucXDt2n1Q==</latexit>

If quarks are massless If we add a a small 


mass term

Theory of quasi-Goldstones 


SO(3) symmetric

Exact soft theorems (on-shell) Adler zero condition (off-shell)
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Some data
` = 0, I = 0

<latexit sha1_base64="kCC2rpNAVpVhG5fsStC499ecWbs=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJIopshARNpAga6IJEHlJsRefLJpxyPpu7NVJkpeAraKGiQ7R8CgX/gmNcQMJUo5ld7ez4kRQGbfvTKiwtr6yuFddLG5tb2zvl3b22CWPNocVDGequzwxIoaCFAiV0Iw0s8CV0/PHlzO88gDYiVLc4icAL2EiJoeAMU8lzQcq6XXWr9Lpu98sVu2ZnoIvEyUmF5Gj2y1/uIORxAAq5ZMb0HDtCL2EaBZcwLbmxgYjxMRtBL6WKBWC8JAs9pUexYRjSCDQVkmYi/N5IWGDMJPDTyYDhnZn3ZuJ/Xi/G4bmXCBXFCIrPDqGQkB0yXIu0DaADoQGRzZIDFYpyphkiaEEZ56kYp/WU0j6c+e8XSfuk5qT85rTSuMibKZIDckiOiUPOSINckSZpEU7uyRN5Ji/Wo/VqvVnvP6MFK9/ZJ39gfXwDLaqVEQ==</latexit><latexit sha1_base64="kCC2rpNAVpVhG5fsStC499ecWbs=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJIopshARNpAga6IJEHlJsRefLJpxyPpu7NVJkpeAraKGiQ7R8CgX/gmNcQMJUo5ld7ez4kRQGbfvTKiwtr6yuFddLG5tb2zvl3b22CWPNocVDGequzwxIoaCFAiV0Iw0s8CV0/PHlzO88gDYiVLc4icAL2EiJoeAMU8lzQcq6XXWr9Lpu98sVu2ZnoIvEyUmF5Gj2y1/uIORxAAq5ZMb0HDtCL2EaBZcwLbmxgYjxMRtBL6WKBWC8JAs9pUexYRjSCDQVkmYi/N5IWGDMJPDTyYDhnZn3ZuJ/Xi/G4bmXCBXFCIrPDqGQkB0yXIu0DaADoQGRzZIDFYpyphkiaEEZ56kYp/WU0j6c+e8XSfuk5qT85rTSuMibKZIDckiOiUPOSINckSZpEU7uyRN5Ji/Wo/VqvVnvP6MFK9/ZJ39gfXwDLaqVEQ==</latexit><latexit sha1_base64="kCC2rpNAVpVhG5fsStC499ecWbs=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJIopshARNpAga6IJEHlJsRefLJpxyPpu7NVJkpeAraKGiQ7R8CgX/gmNcQMJUo5ld7ez4kRQGbfvTKiwtr6yuFddLG5tb2zvl3b22CWPNocVDGequzwxIoaCFAiV0Iw0s8CV0/PHlzO88gDYiVLc4icAL2EiJoeAMU8lzQcq6XXWr9Lpu98sVu2ZnoIvEyUmF5Gj2y1/uIORxAAq5ZMb0HDtCL2EaBZcwLbmxgYjxMRtBL6WKBWC8JAs9pUexYRjSCDQVkmYi/N5IWGDMJPDTyYDhnZn3ZuJ/Xi/G4bmXCBXFCIrPDqGQkB0yXIu0DaADoQGRzZIDFYpyphkiaEEZ56kYp/WU0j6c+e8XSfuk5qT85rTSuMibKZIDckiOiUPOSINckSZpEU7uyRN5Ji/Wo/VqvVnvP6MFK9/ZJ39gfXwDLaqVEQ==</latexit><latexit sha1_base64="kCC2rpNAVpVhG5fsStC499ecWbs=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJIopshARNpAga6IJEHlJsRefLJpxyPpu7NVJkpeAraKGiQ7R8CgX/gmNcQMJUo5ld7ez4kRQGbfvTKiwtr6yuFddLG5tb2zvl3b22CWPNocVDGequzwxIoaCFAiV0Iw0s8CV0/PHlzO88gDYiVLc4icAL2EiJoeAMU8lzQcq6XXWr9Lpu98sVu2ZnoIvEyUmF5Gj2y1/uIORxAAq5ZMb0HDtCL2EaBZcwLbmxgYjxMRtBL6WKBWC8JAs9pUexYRjSCDQVkmYi/N5IWGDMJPDTyYDhnZn3ZuJ/Xi/G4bmXCBXFCIrPDqGQkB0yXIu0DaADoQGRzZIDFYpyphkiaEEZ56kYp/WU0j6c+e8XSfuk5qT85rTSuMibKZIDckiOiUPOSINckSZpEU7uyRN5Ji/Wo/VqvVnvP6MFK9/ZJ39gfXwDLaqVEQ==</latexit>

` = 0, I = 2
<latexit sha1_base64="zv0JdiQgwzaA56op9MxAx2nn+es=">AAAB/3icbVC7SgNBFJ31GeMramkzGASLEHaDoE0gaKNdBPOA7BJmJzdxyOzDmbtCCCn8Clut7MTWT7HwX5xdt9DEUx3OuZd77vFjKTTa9qe1tLyyurZe2Chubm3v7Jb29ts6ShSHFo9kpLo+0yBFCC0UKKEbK2CBL6Hjjy9Tv/MASosovMVJDF7ARqEYCs7QSJ4LUtbtiluh1/Vav1S2q3YGukicnJRJjma/9OUOIp4EECKXTOueY8foTZlCwSXMim6iIWZ8zEbQMzRkAWhvmoWe0eNEM4xoDIoKSTMRfm9MWaD1JPDNZMDwTs97qfif10tweO5NRRgnCCFPD6GQkB3SXAnTBtCBUIDI0uRARUg5UwwRlKCMcyMmpp6i6cOZ/36RtGtVx/Cb03LjIm+mQA7JETkhDjkjDXJFmqRFOLknT+SZvFiP1qv1Zr3/jC5Z+c4B+QPr4xswyJUT</latexit><latexit sha1_base64="zv0JdiQgwzaA56op9MxAx2nn+es=">AAAB/3icbVC7SgNBFJ31GeMramkzGASLEHaDoE0gaKNdBPOA7BJmJzdxyOzDmbtCCCn8Clut7MTWT7HwX5xdt9DEUx3OuZd77vFjKTTa9qe1tLyyurZe2Chubm3v7Jb29ts6ShSHFo9kpLo+0yBFCC0UKKEbK2CBL6Hjjy9Tv/MASosovMVJDF7ARqEYCs7QSJ4LUtbtiluh1/Vav1S2q3YGukicnJRJjma/9OUOIp4EECKXTOueY8foTZlCwSXMim6iIWZ8zEbQMzRkAWhvmoWe0eNEM4xoDIoKSTMRfm9MWaD1JPDNZMDwTs97qfif10tweO5NRRgnCCFPD6GQkB3SXAnTBtCBUIDI0uRARUg5UwwRlKCMcyMmpp6i6cOZ/36RtGtVx/Cb03LjIm+mQA7JETkhDjkjDXJFmqRFOLknT+SZvFiP1qv1Zr3/jC5Z+c4B+QPr4xswyJUT</latexit><latexit sha1_base64="zv0JdiQgwzaA56op9MxAx2nn+es=">AAAB/3icbVC7SgNBFJ31GeMramkzGASLEHaDoE0gaKNdBPOA7BJmJzdxyOzDmbtCCCn8Clut7MTWT7HwX5xdt9DEUx3OuZd77vFjKTTa9qe1tLyyurZe2Chubm3v7Jb29ts6ShSHFo9kpLo+0yBFCC0UKKEbK2CBL6Hjjy9Tv/MASosovMVJDF7ARqEYCs7QSJ4LUtbtiluh1/Vav1S2q3YGukicnJRJjma/9OUOIp4EECKXTOueY8foTZlCwSXMim6iIWZ8zEbQMzRkAWhvmoWe0eNEM4xoDIoKSTMRfm9MWaD1JPDNZMDwTs97qfif10tweO5NRRgnCCFPD6GQkB3SXAnTBtCBUIDI0uRARUg5UwwRlKCMcyMmpp6i6cOZ/36RtGtVx/Cb03LjIm+mQA7JETkhDjkjDXJFmqRFOLknT+SZvFiP1qv1Zr3/jC5Z+c4B+QPr4xswyJUT</latexit><latexit sha1_base64="zv0JdiQgwzaA56op9MxAx2nn+es=">AAAB/3icbVC7SgNBFJ31GeMramkzGASLEHaDoE0gaKNdBPOA7BJmJzdxyOzDmbtCCCn8Clut7MTWT7HwX5xdt9DEUx3OuZd77vFjKTTa9qe1tLyyurZe2Chubm3v7Jb29ts6ShSHFo9kpLo+0yBFCC0UKKEbK2CBL6Hjjy9Tv/MASosovMVJDF7ARqEYCs7QSJ4LUtbtiluh1/Vav1S2q3YGukicnJRJjma/9OUOIp4EECKXTOueY8foTZlCwSXMim6iIWZ8zEbQMzRkAWhvmoWe0eNEM4xoDIoKSTMRfm9MWaD1JPDNZMDwTs97qfif10tweO5NRRgnCCFPD6GQkB3SXAnTBtCBUIDI0uRARUg5UwwRlKCMcyMmpp6i6cOZ/36RtGtVx/Cb03LjIm+mQA7JETkhDjkjDXJFmqRFOLknT+SZvFiP1qv1Zr3/jC5Z+c4B+QPr4xswyJUT</latexit>

` = 1, I = 1
<latexit sha1_base64="zzyu/gY0N8vVnjXDwP5Qep+uRqo=">AAAB/nicbVC7SgNBFJ2NrxhfUUubwSBYhLArgjaBoI12EcwDskuYndzEIbMPZu4KYQn4FbZa2Ymtv2Lhvzi7bqHRUx3OuZd77vFjKTTa9odVWlpeWV0rr1c2Nre2d6q7e10dJYpDh0cyUn2faZAihA4KlNCPFbDAl9Dzp5eZ37sHpUUU3uIsBi9gk1CMBWdoJNcFKZtO3a1fN51htWY37Bz0L3EKUiMF2sPqpzuKeBJAiFwyrQeOHaOXMoWCS5hX3ERDzPiUTWBgaMgC0F6aZ57To0QzjGgMigpJcxF+bqQs0HoW+GYyYHinF71M/M8bJDg+91IRxglCyLNDKCTkhzRXwpQBdCQUILIsOVARUs4UQwQlKOPciIlpp2L6cBa//0u6Jw3H8JvTWuuiaKZMDsghOSYOOSMtckXapEM4ickjeSLP1oP1Yr1ab9+jJavY2Se/YL1/AdbAlOk=</latexit><latexit sha1_base64="zzyu/gY0N8vVnjXDwP5Qep+uRqo=">AAAB/nicbVC7SgNBFJ2NrxhfUUubwSBYhLArgjaBoI12EcwDskuYndzEIbMPZu4KYQn4FbZa2Ymtv2Lhvzi7bqHRUx3OuZd77vFjKTTa9odVWlpeWV0rr1c2Nre2d6q7e10dJYpDh0cyUn2faZAihA4KlNCPFbDAl9Dzp5eZ37sHpUUU3uIsBi9gk1CMBWdoJNcFKZtO3a1fN51htWY37Bz0L3EKUiMF2sPqpzuKeBJAiFwyrQeOHaOXMoWCS5hX3ERDzPiUTWBgaMgC0F6aZ57To0QzjGgMigpJcxF+bqQs0HoW+GYyYHinF71M/M8bJDg+91IRxglCyLNDKCTkhzRXwpQBdCQUILIsOVARUs4UQwQlKOPciIlpp2L6cBa//0u6Jw3H8JvTWuuiaKZMDsghOSYOOSMtckXapEM4ickjeSLP1oP1Yr1ab9+jJavY2Se/YL1/AdbAlOk=</latexit><latexit sha1_base64="zzyu/gY0N8vVnjXDwP5Qep+uRqo=">AAAB/nicbVC7SgNBFJ2NrxhfUUubwSBYhLArgjaBoI12EcwDskuYndzEIbMPZu4KYQn4FbZa2Ymtv2Lhvzi7bqHRUx3OuZd77vFjKTTa9odVWlpeWV0rr1c2Nre2d6q7e10dJYpDh0cyUn2faZAihA4KlNCPFbDAl9Dzp5eZ37sHpUUU3uIsBi9gk1CMBWdoJNcFKZtO3a1fN51htWY37Bz0L3EKUiMF2sPqpzuKeBJAiFwyrQeOHaOXMoWCS5hX3ERDzPiUTWBgaMgC0F6aZ57To0QzjGgMigpJcxF+bqQs0HoW+GYyYHinF71M/M8bJDg+91IRxglCyLNDKCTkhzRXwpQBdCQUILIsOVARUs4UQwQlKOPciIlpp2L6cBa//0u6Jw3H8JvTWuuiaKZMDsghOSYOOSMtckXapEM4ickjeSLP1oP1Yr1ab9+jJavY2Se/YL1/AdbAlOk=</latexit><latexit sha1_base64="zzyu/gY0N8vVnjXDwP5Qep+uRqo=">AAAB/nicbVC7SgNBFJ2NrxhfUUubwSBYhLArgjaBoI12EcwDskuYndzEIbMPZu4KYQn4FbZa2Ymtv2Lhvzi7bqHRUx3OuZd77vFjKTTa9odVWlpeWV0rr1c2Nre2d6q7e10dJYpDh0cyUn2faZAihA4KlNCPFbDAl9Dzp5eZ37sHpUUU3uIsBi9gk1CMBWdoJNcFKZtO3a1fN51htWY37Bz0L3EKUiMF2sPqpzuKeBJAiFwyrQeOHaOXMoWCS5hX3ERDzPiUTWBgaMgC0F6aZ57To0QzjGgMigpJcxF+bqQs0HoW+GYyYHinF71M/M8bJDg+91IRxglCyLNDKCTkhzRXwpQBdCQUILIsOVARUs4UQwQlKOPciIlpp2L6cBa//0u6Jw3H8JvTWuuiaKZMDsghOSYOOSMtckXapEM4ickjeSLP1oP1Yr1ab9+jJavY2Se/YL1/AdbAlOk=</latexit>

σ
<latexit sha1_base64="a0/9/ep4BOPsoJOL7DEf2XnZMr0=">AAACB3icbVC7TsNAEDzzDOEVSElzIkKiimyEBGUEDWWQyEOKrWh92YRTzg/drZEiyx/AV9BCRYdo+QwK/gXHuICEqUYzuzd748dKGrLtT2tldW19Y7OyVd3e2d3brx0cdk2UaIEdEalI930wqGSIHZKksB9rhMBX2POn13O/94DayCi8o1mMXgCTUI6lAMqlYa2eusUjqcZR5ho5CSAb1hp20y7Al4lTkgYr0R7WvtxRJJIAQxIKjBk4dkxeCpqkUJhV3cRgDGIKExzkNIQAjZcWuRk/SQxQxGPUXCpeiPh7I4XAmFng55MB0L1Z9Obif94gofGll8owTghDMQ8iqbAIMkLLvBXkI6mRCOaXI5chF6CBCLXkIEQuJnlN1bwPZ/H3y6R71nRyfnveaF2VzVTYETtmp8xhF6zFblibdZhgM/bEntmL9Wi9Wm/W+8/oilXu1NkfWB/fvi2aAQ==</latexit><latexit sha1_base64="a0/9/ep4BOPsoJOL7DEf2XnZMr0=">AAACB3icbVC7TsNAEDzzDOEVSElzIkKiimyEBGUEDWWQyEOKrWh92YRTzg/drZEiyx/AV9BCRYdo+QwK/gXHuICEqUYzuzd748dKGrLtT2tldW19Y7OyVd3e2d3brx0cdk2UaIEdEalI930wqGSIHZKksB9rhMBX2POn13O/94DayCi8o1mMXgCTUI6lAMqlYa2eusUjqcZR5ho5CSAb1hp20y7Al4lTkgYr0R7WvtxRJJIAQxIKjBk4dkxeCpqkUJhV3cRgDGIKExzkNIQAjZcWuRk/SQxQxGPUXCpeiPh7I4XAmFng55MB0L1Z9Obif94gofGll8owTghDMQ8iqbAIMkLLvBXkI6mRCOaXI5chF6CBCLXkIEQuJnlN1bwPZ/H3y6R71nRyfnveaF2VzVTYETtmp8xhF6zFblibdZhgM/bEntmL9Wi9Wm/W+8/oilXu1NkfWB/fvi2aAQ==</latexit><latexit sha1_base64="a0/9/ep4BOPsoJOL7DEf2XnZMr0=">AAACB3icbVC7TsNAEDzzDOEVSElzIkKiimyEBGUEDWWQyEOKrWh92YRTzg/drZEiyx/AV9BCRYdo+QwK/gXHuICEqUYzuzd748dKGrLtT2tldW19Y7OyVd3e2d3brx0cdk2UaIEdEalI930wqGSIHZKksB9rhMBX2POn13O/94DayCi8o1mMXgCTUI6lAMqlYa2eusUjqcZR5ho5CSAb1hp20y7Al4lTkgYr0R7WvtxRJJIAQxIKjBk4dkxeCpqkUJhV3cRgDGIKExzkNIQAjZcWuRk/SQxQxGPUXCpeiPh7I4XAmFng55MB0L1Z9Obif94gofGll8owTghDMQ8iqbAIMkLLvBXkI6mRCOaXI5chF6CBCLXkIEQuJnlN1bwPZ/H3y6R71nRyfnveaF2VzVTYETtmp8xhF6zFblibdZhgM/bEntmL9Wi9Wm/W+8/oilXu1NkfWB/fvi2aAQ==</latexit><latexit sha1_base64="a0/9/ep4BOPsoJOL7DEf2XnZMr0=">AAACB3icbVC7TsNAEDzzDOEVSElzIkKiimyEBGUEDWWQyEOKrWh92YRTzg/drZEiyx/AV9BCRYdo+QwK/gXHuICEqUYzuzd748dKGrLtT2tldW19Y7OyVd3e2d3brx0cdk2UaIEdEalI930wqGSIHZKksB9rhMBX2POn13O/94DayCi8o1mMXgCTUI6lAMqlYa2eusUjqcZR5ho5CSAb1hp20y7Al4lTkgYr0R7WvtxRJJIAQxIKjBk4dkxeCpqkUJhV3cRgDGIKExzkNIQAjZcWuRk/SQxQxGPUXCpeiPh7I4XAmFng55MB0L1Z9Obif94gofGll8owTghDMQ8iqbAIMkLLvBXkI6mRCOaXI5chF6CBCLXkIEQuJnlN1bwPZ/H3y6R71nRyfnveaF2VzVTYETtmp8xhF6zFblibdZhgM/bEntmL9Wi9Wm/W+8/oilXu1NkfWB/fvi2aAQ==</latexit> f0(980)

<latexit sha1_base64="c1y0pXlaRf8dHqOh4c/QbeQXzzs=">AAACCXicbVC7TsNAEDyHVwgvA6KiOREhhSayERKhi6ChDBIhkRLLOl824ZTzQ3drpMjyF/AVtFDRIVq+goJ/wTYuIGGq0czuzd54kRQaLevTqCwtr6yuVddrG5tb2zvm7t6dDmPFoctDGaq+xzRIEUAXBUroRwqY70noedOr3O89gNIiDG5xFoHjs0kgxoIzzCTXPEiGxSOJglE6dq3GRcs6SV2zbjWtAnSR2CWpkxId1/wajkIe+xAgl0zrgW1F6CRMoeAS0tow1hAxPmUTGGQ0YD5oJymSU3oca4YhjUBRIWkhwu+NhPlaz3wvm/QZ3ut5Lxf/8wYxjltOIoIoRgh4HoRCQhGkuRJZL0BHQgEiyy8HKgLKmWKIoARlnGdinBVVy/qw53+/SO5Om3bGb87q7cuymSo5JEekQWxyTtrkmnRIl3CSkCfyTF6MR+PVeDPef0YrRrmzT/7A+PgGQ1aZjw==</latexit><latexit sha1_base64="c1y0pXlaRf8dHqOh4c/QbeQXzzs=">AAACCXicbVC7TsNAEDyHVwgvA6KiOREhhSayERKhi6ChDBIhkRLLOl824ZTzQ3drpMjyF/AVtFDRIVq+goJ/wTYuIGGq0czuzd54kRQaLevTqCwtr6yuVddrG5tb2zvm7t6dDmPFoctDGaq+xzRIEUAXBUroRwqY70noedOr3O89gNIiDG5xFoHjs0kgxoIzzCTXPEiGxSOJglE6dq3GRcs6SV2zbjWtAnSR2CWpkxId1/wajkIe+xAgl0zrgW1F6CRMoeAS0tow1hAxPmUTGGQ0YD5oJymSU3oca4YhjUBRIWkhwu+NhPlaz3wvm/QZ3ut5Lxf/8wYxjltOIoIoRgh4HoRCQhGkuRJZL0BHQgEiyy8HKgLKmWKIoARlnGdinBVVy/qw53+/SO5Om3bGb87q7cuymSo5JEekQWxyTtrkmnRIl3CSkCfyTF6MR+PVeDPef0YrRrmzT/7A+PgGQ1aZjw==</latexit><latexit sha1_base64="c1y0pXlaRf8dHqOh4c/QbeQXzzs=">AAACCXicbVC7TsNAEDyHVwgvA6KiOREhhSayERKhi6ChDBIhkRLLOl824ZTzQ3drpMjyF/AVtFDRIVq+goJ/wTYuIGGq0czuzd54kRQaLevTqCwtr6yuVddrG5tb2zvm7t6dDmPFoctDGaq+xzRIEUAXBUroRwqY70noedOr3O89gNIiDG5xFoHjs0kgxoIzzCTXPEiGxSOJglE6dq3GRcs6SV2zbjWtAnSR2CWpkxId1/wajkIe+xAgl0zrgW1F6CRMoeAS0tow1hAxPmUTGGQ0YD5oJymSU3oca4YhjUBRIWkhwu+NhPlaz3wvm/QZ3ut5Lxf/8wYxjltOIoIoRgh4HoRCQhGkuRJZL0BHQgEiyy8HKgLKmWKIoARlnGdinBVVy/qw53+/SO5Om3bGb87q7cuymSo5JEekQWxyTtrkmnRIl3CSkCfyTF6MR+PVeDPef0YrRrmzT/7A+PgGQ1aZjw==</latexit><latexit sha1_base64="c1y0pXlaRf8dHqOh4c/QbeQXzzs=">AAACCXicbVC7TsNAEDyHVwgvA6KiOREhhSayERKhi6ChDBIhkRLLOl824ZTzQ3drpMjyF/AVtFDRIVq+goJ/wTYuIGGq0czuzd54kRQaLevTqCwtr6yuVddrG5tb2zvm7t6dDmPFoctDGaq+xzRIEUAXBUroRwqY70noedOr3O89gNIiDG5xFoHjs0kgxoIzzCTXPEiGxSOJglE6dq3GRcs6SV2zbjWtAnSR2CWpkxId1/wajkIe+xAgl0zrgW1F6CRMoeAS0tow1hAxPmUTGGQ0YD5oJymSU3oca4YhjUBRIWkhwu+NhPlaz3wvm/QZ3ut5Lxf/8wYxjltOIoIoRgh4HoRCQhGkuRJZL0BHQgEiyy8HKgLKmWKIoARlnGdinBVVy/qw53+/SO5Om3bGb87q7cuymSo5JEekQWxyTtrkmnRIl3CSkCfyTF6MR+PVeDPef0YrRrmzT/7A+PgGQ1aZjw==</latexit>

ρ
<latexit sha1_base64="chO1+b/E3nvv0UOL3MtCQ4Jwb0g=">AAACBXicbVC7TsNAEDyHVwgvB0qaExESVWQjJCgjaCiDRBKkxIrOl01yyvmhuzUoslzzFbRQ0SFavoOCf+FsXEDCVKOZ3Zu98WMpNDrOp1VZWV1b36hu1ra2d3b37Pp+V0eJ4tDhkYzUnc80SBFCBwVKuIsVsMCX0PNnV7nfuwelRRTe4jwGL2CTUIwFZ2ikoV1PB8UjqYJRNlDTKBvaDafpFKDLxC1Jg5RoD+2vwSjiSQAhcsm07rtOjF7KFAouIasNEg0x4zM2gb6hIQtAe2mRmtHjRDOMaAyKCkkLEX5vpCzQeh74ZjJgONWLXi7+5/UTHF94qQjjBCHkeRAKCUWQ5kqYToCOhAJEll8OVISUM8UQQQnKODdiYkqqmT7cxd8vk+5p0zX85qzRuiybqZJDckROiEvOSYtckzbpEE4eyBN5Ji/Wo/VqvVnvP6MVq9w5IH9gfXwDLUCZJQ==</latexit><latexit sha1_base64="chO1+b/E3nvv0UOL3MtCQ4Jwb0g=">AAACBXicbVC7TsNAEDyHVwgvB0qaExESVWQjJCgjaCiDRBKkxIrOl01yyvmhuzUoslzzFbRQ0SFavoOCf+FsXEDCVKOZ3Zu98WMpNDrOp1VZWV1b36hu1ra2d3b37Pp+V0eJ4tDhkYzUnc80SBFCBwVKuIsVsMCX0PNnV7nfuwelRRTe4jwGL2CTUIwFZ2ikoV1PB8UjqYJRNlDTKBvaDafpFKDLxC1Jg5RoD+2vwSjiSQAhcsm07rtOjF7KFAouIasNEg0x4zM2gb6hIQtAe2mRmtHjRDOMaAyKCkkLEX5vpCzQeh74ZjJgONWLXi7+5/UTHF94qQjjBCHkeRAKCUWQ5kqYToCOhAJEll8OVISUM8UQQQnKODdiYkqqmT7cxd8vk+5p0zX85qzRuiybqZJDckROiEvOSYtckzbpEE4eyBN5Ji/Wo/VqvVnvP6MVq9w5IH9gfXwDLUCZJQ==</latexit><latexit sha1_base64="chO1+b/E3nvv0UOL3MtCQ4Jwb0g=">AAACBXicbVC7TsNAEDyHVwgvB0qaExESVWQjJCgjaCiDRBKkxIrOl01yyvmhuzUoslzzFbRQ0SFavoOCf+FsXEDCVKOZ3Zu98WMpNDrOp1VZWV1b36hu1ra2d3b37Pp+V0eJ4tDhkYzUnc80SBFCBwVKuIsVsMCX0PNnV7nfuwelRRTe4jwGL2CTUIwFZ2ikoV1PB8UjqYJRNlDTKBvaDafpFKDLxC1Jg5RoD+2vwSjiSQAhcsm07rtOjF7KFAouIasNEg0x4zM2gb6hIQtAe2mRmtHjRDOMaAyKCkkLEX5vpCzQeh74ZjJgONWLXi7+5/UTHF94qQjjBCHkeRAKCUWQ5kqYToCOhAJEll8OVISUM8UQQQnKODdiYkqqmT7cxd8vk+5p0zX85qzRuiybqZJDckROiEvOSYtckzbpEE4eyBN5Ji/Wo/VqvVnvP6MVq9w5IH9gfXwDLUCZJQ==</latexit><latexit sha1_base64="chO1+b/E3nvv0UOL3MtCQ4Jwb0g=">AAACBXicbVC7TsNAEDyHVwgvB0qaExESVWQjJCgjaCiDRBKkxIrOl01yyvmhuzUoslzzFbRQ0SFavoOCf+FsXEDCVKOZ3Zu98WMpNDrOp1VZWV1b36hu1ra2d3b37Pp+V0eJ4tDhkYzUnc80SBFCBwVKuIsVsMCX0PNnV7nfuwelRRTe4jwGL2CTUIwFZ2ikoV1PB8UjqYJRNlDTKBvaDafpFKDLxC1Jg5RoD+2vwSjiSQAhcsm07rtOjF7KFAouIasNEg0x4zM2gb6hIQtAe2mRmtHjRDOMaAyKCkkLEX5vpCzQeh74ZjJgONWLXi7+5/UTHF94qQjjBCHkeRAKCUWQ5kqYToCOhAJEll8OVISUM8UQQQnKODdiYkqqmT7cxd8vk+5p0zX85qzRuiybqZJDckROiEvOSYtckzbpEE4eyBN5Ji/Wo/VqvVnvP6MVq9w5IH9gfXwDLUCZJQ==</latexit>

KK̄<latexit sha1_base64="Qlh2qMdEFaNyPuW/VTT14Hdg6SE=">AAACCXicbVC7SgNBFJ31GeMrKlY2g0GwCrsiaBm0EdJEMA9IQrg7uYlDZh/M3BXCsl/gV9hqZSe2foWF/+LuuoUmnupwzr1z7hw3VNKQbX9aS8srq2vrpY3y5tb2zm5lb79tgkgLbIlABbrrgkElfWyRJIXdUCN4rsKOO73O/M4DaiMD/45mIQ48mPhyLAVQKg0rh3E/fyR2VYRJo++C5o1kWKnaNTsHXyROQaqsQHNY+eqPAhF56JNQYEzPsUMaxKBJCoVJuR8ZDEFMYYK9lPrgoRnEeXLCTyIDFPAQNZeK5yL+3ojBM2bmuemkB3Rv5r1M/M/rRTS+HMTSDyNCX2RBJBXmQUZomfaCfCQ1EkF2OXLpcwEaiFBLDkKkYpQWVU77cOZ/v0jaZzUn5bfn1fpV0UyJHbFjdsocdsHq7IY1WYsJFrMn9sxerEfr1Xqz3n9Gl6xi54D9gfXxDYXtmlw=</latexit><latexit sha1_base64="Qlh2qMdEFaNyPuW/VTT14Hdg6SE=">AAACCXicbVC7SgNBFJ31GeMrKlY2g0GwCrsiaBm0EdJEMA9IQrg7uYlDZh/M3BXCsl/gV9hqZSe2foWF/+LuuoUmnupwzr1z7hw3VNKQbX9aS8srq2vrpY3y5tb2zm5lb79tgkgLbIlABbrrgkElfWyRJIXdUCN4rsKOO73O/M4DaiMD/45mIQ48mPhyLAVQKg0rh3E/fyR2VYRJo++C5o1kWKnaNTsHXyROQaqsQHNY+eqPAhF56JNQYEzPsUMaxKBJCoVJuR8ZDEFMYYK9lPrgoRnEeXLCTyIDFPAQNZeK5yL+3ojBM2bmuemkB3Rv5r1M/M/rRTS+HMTSDyNCX2RBJBXmQUZomfaCfCQ1EkF2OXLpcwEaiFBLDkKkYpQWVU77cOZ/v0jaZzUn5bfn1fpV0UyJHbFjdsocdsHq7IY1WYsJFrMn9sxerEfr1Xqz3n9Gl6xi54D9gfXxDYXtmlw=</latexit><latexit sha1_base64="Qlh2qMdEFaNyPuW/VTT14Hdg6SE=">AAACCXicbVC7SgNBFJ31GeMrKlY2g0GwCrsiaBm0EdJEMA9IQrg7uYlDZh/M3BXCsl/gV9hqZSe2foWF/+LuuoUmnupwzr1z7hw3VNKQbX9aS8srq2vrpY3y5tb2zm5lb79tgkgLbIlABbrrgkElfWyRJIXdUCN4rsKOO73O/M4DaiMD/45mIQ48mPhyLAVQKg0rh3E/fyR2VYRJo++C5o1kWKnaNTsHXyROQaqsQHNY+eqPAhF56JNQYEzPsUMaxKBJCoVJuR8ZDEFMYYK9lPrgoRnEeXLCTyIDFPAQNZeK5yL+3ojBM2bmuemkB3Rv5r1M/M/rRTS+HMTSDyNCX2RBJBXmQUZomfaCfCQ1EkF2OXLpcwEaiFBLDkKkYpQWVU77cOZ/v0jaZzUn5bfn1fpV0UyJHbFjdsocdsHq7IY1WYsJFrMn9sxerEfr1Xqz3n9Gl6xi54D9gfXxDYXtmlw=</latexit><latexit sha1_base64="Qlh2qMdEFaNyPuW/VTT14Hdg6SE=">AAACCXicbVC7SgNBFJ31GeMrKlY2g0GwCrsiaBm0EdJEMA9IQrg7uYlDZh/M3BXCsl/gV9hqZSe2foWF/+LuuoUmnupwzr1z7hw3VNKQbX9aS8srq2vrpY3y5tb2zm5lb79tgkgLbIlABbrrgkElfWyRJIXdUCN4rsKOO73O/M4DaiMD/45mIQ48mPhyLAVQKg0rh3E/fyR2VYRJo++C5o1kWKnaNTsHXyROQaqsQHNY+eqPAhF56JNQYEzPsUMaxKBJCoVJuR8ZDEFMYYK9lPrgoRnEeXLCTyIDFPAQNZeK5yL+3ojBM2bmuemkB3Rv5r1M/M/rRTS+HMTSDyNCX2RBJBXmQUZomfaCfCQ1EkF2OXLpcwEaiFBLDkKkYpQWVU77cOZ/v0jaZzUn5bfn1fpV0UyJHbFjdsocdsHq7IY1WYsJFrMn9sxerEfr1Xqz3n9Gl6xi54D9gfXxDYXtmlw=</latexit>

ArcTan
<latexit sha1_base64="lvGHBIwq9pvK/vc96a8u2ZolBAc=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJKrIREpQBGsog5SUlVrS+bMIp57O5WyMiKwVfQQsVHaLlUyj4F5yQAhKmGs3samcniJW05LqfTm5peWV1Lb9e2Njc2t4p7u41bJQYgXURqci0ArCopMY6SVLYig1CGChsBsOrid+8R2NlpGs0itEPYaBlXwqgTPI7hA+UXhhRAz3uFktu2Z2CLxJvRkpshmq3+NXpRSIJUZNQYG3bc2PyUzAkhcJxoZNYjEEMYYDtjGoI0frpNPSYHyUWKOIxGi4Vn4r4eyOF0NpRGGSTIdCtnfcm4n9eO6H+uZ9KHSeEWkwOkVQ4PWSFkVkbyHvSIBFMkiOXmgswQIRGchAiE5OsnkLWhzf//SJpnJS9jN+cliqXs2by7IAdsmPmsTNWYdesyupMsDv2xJ7Zi/PovDpvzvvPaM6Z7eyzP3A+vgHye5bT</latexit><latexit sha1_base64="lvGHBIwq9pvK/vc96a8u2ZolBAc=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJKrIREpQBGsog5SUlVrS+bMIp57O5WyMiKwVfQQsVHaLlUyj4F5yQAhKmGs3samcniJW05LqfTm5peWV1Lb9e2Njc2t4p7u41bJQYgXURqci0ArCopMY6SVLYig1CGChsBsOrid+8R2NlpGs0itEPYaBlXwqgTPI7hA+UXhhRAz3uFktu2Z2CLxJvRkpshmq3+NXpRSIJUZNQYG3bc2PyUzAkhcJxoZNYjEEMYYDtjGoI0frpNPSYHyUWKOIxGi4Vn4r4eyOF0NpRGGSTIdCtnfcm4n9eO6H+uZ9KHSeEWkwOkVQ4PWSFkVkbyHvSIBFMkiOXmgswQIRGchAiE5OsnkLWhzf//SJpnJS9jN+cliqXs2by7IAdsmPmsTNWYdesyupMsDv2xJ7Zi/PovDpvzvvPaM6Z7eyzP3A+vgHye5bT</latexit><latexit sha1_base64="lvGHBIwq9pvK/vc96a8u2ZolBAc=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJKrIREpQBGsog5SUlVrS+bMIp57O5WyMiKwVfQQsVHaLlUyj4F5yQAhKmGs3samcniJW05LqfTm5peWV1Lb9e2Njc2t4p7u41bJQYgXURqci0ArCopMY6SVLYig1CGChsBsOrid+8R2NlpGs0itEPYaBlXwqgTPI7hA+UXhhRAz3uFktu2Z2CLxJvRkpshmq3+NXpRSIJUZNQYG3bc2PyUzAkhcJxoZNYjEEMYYDtjGoI0frpNPSYHyUWKOIxGi4Vn4r4eyOF0NpRGGSTIdCtnfcm4n9eO6H+uZ9KHSeEWkwOkVQ4PWSFkVkbyHvSIBFMkiOXmgswQIRGchAiE5OsnkLWhzf//SJpnJS9jN+cliqXs2by7IAdsmPmsTNWYdesyupMsDv2xJ7Zi/PovDpvzvvPaM6Z7eyzP3A+vgHye5bT</latexit><latexit sha1_base64="lvGHBIwq9pvK/vc96a8u2ZolBAc=">AAAB/3icbVC7TsNAEDyHVwivACXNiQiJKrIREpQBGsog5SUlVrS+bMIp57O5WyMiKwVfQQsVHaLlUyj4F5yQAhKmGs3samcniJW05LqfTm5peWV1Lb9e2Njc2t4p7u41bJQYgXURqci0ArCopMY6SVLYig1CGChsBsOrid+8R2NlpGs0itEPYaBlXwqgTPI7hA+UXhhRAz3uFktu2Z2CLxJvRkpshmq3+NXpRSIJUZNQYG3bc2PyUzAkhcJxoZNYjEEMYYDtjGoI0frpNPSYHyUWKOIxGi4Vn4r4eyOF0NpRGGSTIdCtnfcm4n9eO6H+uZ9KHSeEWkwOkVQ4PWSFkVkbyHvSIBFMkiOXmgswQIRGchAiE5OsnkLWhzf//SJpnJS9jN+cliqXs2by7IAdsmPmsTNWYdesyupMsDv2xJ7Zi/PovDpvzvvPaM6Z7eyzP3A+vgHye5bT</latexit>



QCD low energy parameter space shows surprising structures

a
(2)
0

<latexit sha1_base64="KMrWq9qMlCr0Vwx+4a+KvRL/sCM=">AAAB+3icbVC7TsNAEDyHVwivACXNiQgpNJEdIUEZQUMZJPJASYjWl0045fzQ3RopsvIVtFDRIVo+hoJ/wTYuIGGq0cyudnbcUElDtv1pFVZW19Y3ipulre2d3b3y/kHbBJEW2BKBCnTXBYNK+tgiSQq7oUbwXIUdd3qV+p1H1EYG/i3NQhx4MPHlWAqgRLqDoX0fV+un82G5YtfsDHyZODmpsBzNYfmrPwpE5KFPQoExPccOaRCDJikUzkv9yGAIYgoT7CXUBw/NIM4Cz/lJZIACHqLmUvFMxN8bMXjGzDw3mfSAHsyil4r/eb2IxheDWPphROiL9BBJhdkhI7RMmkA+khqJIE2OXPpcgAYi1JKDEIkYJdWUkj6cxe+XSbtecxJ+c1ZpXObNFNkRO2ZV5rBz1mDXrMlaTDCPPbFn9mLNrVfrzXr/GS1Y+c4h+wPr4xtWTZQi</latexit><latexit sha1_base64="KMrWq9qMlCr0Vwx+4a+KvRL/sCM=">AAAB+3icbVC7TsNAEDyHVwivACXNiQgpNJEdIUEZQUMZJPJASYjWl0045fzQ3RopsvIVtFDRIVo+hoJ/wTYuIGGq0cyudnbcUElDtv1pFVZW19Y3ipulre2d3b3y/kHbBJEW2BKBCnTXBYNK+tgiSQq7oUbwXIUdd3qV+p1H1EYG/i3NQhx4MPHlWAqgRLqDoX0fV+un82G5YtfsDHyZODmpsBzNYfmrPwpE5KFPQoExPccOaRCDJikUzkv9yGAIYgoT7CXUBw/NIM4Cz/lJZIACHqLmUvFMxN8bMXjGzDw3mfSAHsyil4r/eb2IxheDWPphROiL9BBJhdkhI7RMmkA+khqJIE2OXPpcgAYi1JKDEIkYJdWUkj6cxe+XSbtecxJ+c1ZpXObNFNkRO2ZV5rBz1mDXrMlaTDCPPbFn9mLNrVfrzXr/GS1Y+c4h+wPr4xtWTZQi</latexit><latexit sha1_base64="KMrWq9qMlCr0Vwx+4a+KvRL/sCM=">AAAB+3icbVC7TsNAEDyHVwivACXNiQgpNJEdIUEZQUMZJPJASYjWl0045fzQ3RopsvIVtFDRIVo+hoJ/wTYuIGGq0cyudnbcUElDtv1pFVZW19Y3ipulre2d3b3y/kHbBJEW2BKBCnTXBYNK+tgiSQq7oUbwXIUdd3qV+p1H1EYG/i3NQhx4MPHlWAqgRLqDoX0fV+un82G5YtfsDHyZODmpsBzNYfmrPwpE5KFPQoExPccOaRCDJikUzkv9yGAIYgoT7CXUBw/NIM4Cz/lJZIACHqLmUvFMxN8bMXjGzDw3mfSAHsyil4r/eb2IxheDWPphROiL9BBJhdkhI7RMmkA+khqJIE2OXPpcgAYi1JKDEIkYJdWUkj6cxe+XSbtecxJ+c1ZpXObNFNkRO2ZV5rBz1mDXrMlaTDCPPbFn9mLNrVfrzXr/GS1Y+c4h+wPr4xtWTZQi</latexit><latexit sha1_base64="KMrWq9qMlCr0Vwx+4a+KvRL/sCM=">AAAB+3icbVC7TsNAEDyHVwivACXNiQgpNJEdIUEZQUMZJPJASYjWl0045fzQ3RopsvIVtFDRIVo+hoJ/wTYuIGGq0cyudnbcUElDtv1pFVZW19Y3ipulre2d3b3y/kHbBJEW2BKBCnTXBYNK+tgiSQq7oUbwXIUdd3qV+p1H1EYG/i3NQhx4MPHlWAqgRLqDoX0fV+un82G5YtfsDHyZODmpsBzNYfmrPwpE5KFPQoExPccOaRCDJikUzkv9yGAIYgoT7CXUBw/NIM4Cz/lJZIACHqLmUvFMxN8bMXjGzDw3mfSAHsyil4r/eb2IxheDWPphROiL9BBJhdkhI7RMmkA+khqJIE2OXPpcgAYi1JKDEIkYJdWUkj6cxe+XSbtecxJ+c1ZpXObNFNkRO2ZV5rBz1mDXrMlaTDCPPbFn9mLNrVfrzXr/GS1Y+c4h+wPr4xtWTZQi</latexit>
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Tree-Level PT

For any couple of zeros we fix we get a “kink”

The massive theory has a high dimensional space of parameters!

In the massless case we can focus only on the low energy constants!

ALG, Penedones, Vieira ‘18

m = 0 =⇒ s0 = s2 = 0
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With O(N) symmetry we have a linear tree-level interaction

A(s|t, u) =
s

f2
+O(s2)
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Theory dependent Completely fixed by elastic unitarity saturation
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p3
<latexit sha1_base64="m04D43JASvSITOQ+tIFGGlePP0A=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIBCcoIGsogyENKrOh82YRTzufT3RoUWfkEWqjoEC3fQ8G/YBsXkDDVaGZXOzuBlsKi6346paXlldW18nplY3Nre6e6u9e2UWw4tHgkI9MNmAUpFLRQoISuNsDCQEInmFxlfucBjBWRusOpBj9kYyVGgjNMpVs9OB1Ua27dzUEXiVeQGinQHFS/+sOIxyEo5JJZ2/NcjX7CDAouYVbpxxY04xM2hl5KFQvB+kkedUaPYsswohoMFZLmIvzeSFho7TQM0smQ4b2d9zLxP68X4+jCT4TSMYLi2SEUEvJDlhuRdgB0KAwgsiw5UKEoZ4YhghGUcZ6KcVpKJe3Dm/9+kbRP6l7Kb85qjcuimTI5IIfkmHjknDTINWmSFuFkTJ7IM3lxHp1X5815/xktOcXOPvkD5+MbqM+SHw==</latexit><latexit sha1_base64="m04D43JASvSITOQ+tIFGGlePP0A=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIBCcoIGsogyENKrOh82YRTzufT3RoUWfkEWqjoEC3fQ8G/YBsXkDDVaGZXOzuBlsKi6346paXlldW18nplY3Nre6e6u9e2UWw4tHgkI9MNmAUpFLRQoISuNsDCQEInmFxlfucBjBWRusOpBj9kYyVGgjNMpVs9OB1Ua27dzUEXiVeQGinQHFS/+sOIxyEo5JJZ2/NcjX7CDAouYVbpxxY04xM2hl5KFQvB+kkedUaPYsswohoMFZLmIvzeSFho7TQM0smQ4b2d9zLxP68X4+jCT4TSMYLi2SEUEvJDlhuRdgB0KAwgsiw5UKEoZ4YhghGUcZ6KcVpKJe3Dm/9+kbRP6l7Kb85qjcuimTI5IIfkmHjknDTINWmSFuFkTJ7IM3lxHp1X5815/xktOcXOPvkD5+MbqM+SHw==</latexit><latexit sha1_base64="m04D43JASvSITOQ+tIFGGlePP0A=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIBCcoIGsogyENKrOh82YRTzufT3RoUWfkEWqjoEC3fQ8G/YBsXkDDVaGZXOzuBlsKi6346paXlldW18nplY3Nre6e6u9e2UWw4tHgkI9MNmAUpFLRQoISuNsDCQEInmFxlfucBjBWRusOpBj9kYyVGgjNMpVs9OB1Ua27dzUEXiVeQGinQHFS/+sOIxyEo5JJZ2/NcjX7CDAouYVbpxxY04xM2hl5KFQvB+kkedUaPYsswohoMFZLmIvzeSFho7TQM0smQ4b2d9zLxP68X4+jCT4TSMYLi2SEUEvJDlhuRdgB0KAwgsiw5UKEoZ4YhghGUcZ6KcVpKJe3Dm/9+kbRP6l7Kb85qjcuimTI5IIfkmHjknDTINWmSFuFkTJ7IM3lxHp1X5815/xktOcXOPvkD5+MbqM+SHw==</latexit><latexit sha1_base64="m04D43JASvSITOQ+tIFGGlePP0A=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIBCcoIGsogyENKrOh82YRTzufT3RoUWfkEWqjoEC3fQ8G/YBsXkDDVaGZXOzuBlsKi6346paXlldW18nplY3Nre6e6u9e2UWw4tHgkI9MNmAUpFLRQoISuNsDCQEInmFxlfucBjBWRusOpBj9kYyVGgjNMpVs9OB1Ua27dzUEXiVeQGinQHFS/+sOIxyEo5JJZ2/NcjX7CDAouYVbpxxY04xM2hl5KFQvB+kkedUaPYsswohoMFZLmIvzeSFho7TQM0smQ4b2d9zLxP68X4+jCT4TSMYLi2SEUEvJDlhuRdgB0KAwgsiw5UKEoZ4YhghGUcZ6KcVpKJe3Dm/9+kbRP6l7Kb85qjcuimTI5IIfkmHjknDTINWmSFuFkTJ7IM3lxHp1X5815/xktOcXOPvkD5+MbqM+SHw==</latexit>

p4
<latexit sha1_base64="cJHzl2t9r9kdVX5rJ/AjZm8Kvqg=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrJRJCgjaCiDIA8psaLzZRNOOZ9Pd2tQZOUTaKGiQ7R8DwX/gm1cQMJUo5ld7ewEWgqLrvvplFZW19Y3ypuVre2d3b3q/kHHRrHh0OaRjEwvYBakUNBGgRJ62gALAwndYHqV+d0HMFZE6g5nGvyQTZQYC84wlW71sDGs1ty6m4MuE68gNVKgNax+DUYRj0NQyCWztu+5Gv2EGRRcwrwyiC1oxqdsAv2UKhaC9ZM86pyexJZhRDUYKiTNRfi9kbDQ2lkYpJMhw3u76GXif14/xvGFnwilYwTFs0MoJOSHLDci7QDoSBhAZFlyoEJRzgxDBCMo4zwV47SUStqHt/j9Mumc1b2U3zRqzcuimTI5IsfklHjknDTJNWmRNuFkQp7IM3lxHp1X5815/xktOcXOIfkD5+Mbql6SIA==</latexit><latexit sha1_base64="cJHzl2t9r9kdVX5rJ/AjZm8Kvqg=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrJRJCgjaCiDIA8psaLzZRNOOZ9Pd2tQZOUTaKGiQ7R8DwX/gm1cQMJUo5ld7ewEWgqLrvvplFZW19Y3ypuVre2d3b3q/kHHRrHh0OaRjEwvYBakUNBGgRJ62gALAwndYHqV+d0HMFZE6g5nGvyQTZQYC84wlW71sDGs1ty6m4MuE68gNVKgNax+DUYRj0NQyCWztu+5Gv2EGRRcwrwyiC1oxqdsAv2UKhaC9ZM86pyexJZhRDUYKiTNRfi9kbDQ2lkYpJMhw3u76GXif14/xvGFnwilYwTFs0MoJOSHLDci7QDoSBhAZFlyoEJRzgxDBCMo4zwV47SUStqHt/j9Mumc1b2U3zRqzcuimTI5IsfklHjknDTJNWmRNuFkQp7IM3lxHp1X5815/xktOcXOIfkD5+Mbql6SIA==</latexit><latexit sha1_base64="cJHzl2t9r9kdVX5rJ/AjZm8Kvqg=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrJRJCgjaCiDIA8psaLzZRNOOZ9Pd2tQZOUTaKGiQ7R8DwX/gm1cQMJUo5ld7ewEWgqLrvvplFZW19Y3ypuVre2d3b3q/kHHRrHh0OaRjEwvYBakUNBGgRJ62gALAwndYHqV+d0HMFZE6g5nGvyQTZQYC84wlW71sDGs1ty6m4MuE68gNVKgNax+DUYRj0NQyCWztu+5Gv2EGRRcwrwyiC1oxqdsAv2UKhaC9ZM86pyexJZhRDUYKiTNRfi9kbDQ2lkYpJMhw3u76GXif14/xvGFnwilYwTFs0MoJOSHLDci7QDoSBhAZFlyoEJRzgxDBCMo4zwV47SUStqHt/j9Mumc1b2U3zRqzcuimTI5IsfklHjknDTJNWmRNuFkQp7IM3lxHp1X5815/xktOcXOIfkD5+Mbql6SIA==</latexit><latexit sha1_base64="cJHzl2t9r9kdVX5rJ/AjZm8Kvqg=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrJRJCgjaCiDIA8psaLzZRNOOZ9Pd2tQZOUTaKGiQ7R8DwX/gm1cQMJUo5ld7ewEWgqLrvvplFZW19Y3ypuVre2d3b3q/kHHRrHh0OaRjEwvYBakUNBGgRJ62gALAwndYHqV+d0HMFZE6g5nGvyQTZQYC84wlW71sDGs1ty6m4MuE68gNVKgNax+DUYRj0NQyCWztu+5Gv2EGRRcwrwyiC1oxqdsAv2UKhaC9ZM86pyexJZhRDUYKiTNRfi9kbDQ2lkYpJMhw3u76GXif14/xvGFnwilYwTFs0MoJOSHLDci7QDoSBhAZFlyoEJRzgxDBCMo4zwV47SUStqHt/j9Mumc1b2U3zRqzcuimTI5IsfklHjknDTJNWmRNuFkQp7IM3lxHp1X5815/xktOcXOIfkD5+Mbql6SIA==</latexit>

a
<latexit sha1_base64="3r+4sh795wFdGRJBIseZeVbxg3g=">AAAB83icbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMegF48JmAckS+iddOKQ2QczPUII+QKvevImXv0gD/6Lu+seNLFORVU3XV1BoqQh1/10SmvrG5tb5e3Kzu7e/kH18KhjYqsFtkWsYt0LwKCSEbZJksJeohHCQGE3mN5mfvcRtZFxdE+zBP0QJpEcSwGUSi0YVmtu3c3BV4lXkBor0BxWvwajWNgQIxIKjOl7bkL+HDRJoXBRGViDCYgpTLCf0ghCNP48D7rgZ9YAxTxBzaXiuYi/N+YQGjMLg3QyBHowy14m/uf1LY2v/bmMEksYiewQSYX5ISO0TBtAPpIaiSBLjlxGXIAGItSSgxCpaNNKKmkf3vL3q6RzUfdS3rqsNW6KZsrshJ2yc+axK9Zgd6zJ2kwwZE/smb041nl13pz3n9GSU+wcsz9wPr4BYrKRag==</latexit><latexit sha1_base64="3r+4sh795wFdGRJBIseZeVbxg3g=">AAAB83icbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMegF48JmAckS+iddOKQ2QczPUII+QKvevImXv0gD/6Lu+seNLFORVU3XV1BoqQh1/10SmvrG5tb5e3Kzu7e/kH18KhjYqsFtkWsYt0LwKCSEbZJksJeohHCQGE3mN5mfvcRtZFxdE+zBP0QJpEcSwGUSi0YVmtu3c3BV4lXkBor0BxWvwajWNgQIxIKjOl7bkL+HDRJoXBRGViDCYgpTLCf0ghCNP48D7rgZ9YAxTxBzaXiuYi/N+YQGjMLg3QyBHowy14m/uf1LY2v/bmMEksYiewQSYX5ISO0TBtAPpIaiSBLjlxGXIAGItSSgxCpaNNKKmkf3vL3q6RzUfdS3rqsNW6KZsrshJ2yc+axK9Zgd6zJ2kwwZE/smb041nl13pz3n9GSU+wcsz9wPr4BYrKRag==</latexit><latexit sha1_base64="3r+4sh795wFdGRJBIseZeVbxg3g=">AAAB83icbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMegF48JmAckS+iddOKQ2QczPUII+QKvevImXv0gD/6Lu+seNLFORVU3XV1BoqQh1/10SmvrG5tb5e3Kzu7e/kH18KhjYqsFtkWsYt0LwKCSEbZJksJeohHCQGE3mN5mfvcRtZFxdE+zBP0QJpEcSwGUSi0YVmtu3c3BV4lXkBor0BxWvwajWNgQIxIKjOl7bkL+HDRJoXBRGViDCYgpTLCf0ghCNP48D7rgZ9YAxTxBzaXiuYi/N+YQGjMLg3QyBHowy14m/uf1LY2v/bmMEksYiewQSYX5ISO0TBtAPpIaiSBLjlxGXIAGItSSgxCpaNNKKmkf3vL3q6RzUfdS3rqsNW6KZsrshJ2yc+axK9Zgd6zJ2kwwZE/smb041nl13pz3n9GSU+wcsz9wPr4BYrKRag==</latexit><latexit sha1_base64="3r+4sh795wFdGRJBIseZeVbxg3g=">AAAB83icbVDLSgNBEJyNrxhfUY9eBoPgKeyKoMegF48JmAckS+iddOKQ2QczPUII+QKvevImXv0gD/6Lu+seNLFORVU3XV1BoqQh1/10SmvrG5tb5e3Kzu7e/kH18KhjYqsFtkWsYt0LwKCSEbZJksJeohHCQGE3mN5mfvcRtZFxdE+zBP0QJpEcSwGUSi0YVmtu3c3BV4lXkBor0BxWvwajWNgQIxIKjOl7bkL+HDRJoXBRGViDCYgpTLCf0ghCNP48D7rgZ9YAxTxBzaXiuYi/N+YQGjMLg3QyBHowy14m/uf1LY2v/bmMEksYiewQSYX5ISO0TBtAPpIaiSBLjlxGXIAGItSSgxCpaNNKKmkf3vL3q6RzUfdS3rqsNW6KZsrshJ2yc+axK9Zgd6zJ2kwwZE/smb041nl13pz3n9GSU+wcsz9wPr4BYrKRag==</latexit> b

<latexit sha1_base64="ybtpboXT8qi68iuvHqgpBzdoNdI=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndSKhtWaX/dz0FUSFKRGCjSH1a/BKOE2BoVcMmP6gZ9iOGcaBZewqAysgZTxKZtA31HFYjDhPA+6oGfWMExoCpoKSXMRfm/MWWzMLI7cZMzwwSx7mfif17c4vg7nQqUWQfHsEAoJ+SHDtXANAB0JDYgsSw5UKMqZZoigBWWcO9G6Siquj2D5+1XSuagHjrcua42bopkyOSGn5JwE5Io0yB1pkjbhBMgTeSYvnvVevTfv/We05BU7x+QPvI9vZEGRaw==</latexit><latexit sha1_base64="ybtpboXT8qi68iuvHqgpBzdoNdI=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndSKhtWaX/dz0FUSFKRGCjSH1a/BKOE2BoVcMmP6gZ9iOGcaBZewqAysgZTxKZtA31HFYjDhPA+6oGfWMExoCpoKSXMRfm/MWWzMLI7cZMzwwSx7mfif17c4vg7nQqUWQfHsEAoJ+SHDtXANAB0JDYgsSw5UKMqZZoigBWWcO9G6Siquj2D5+1XSuagHjrcua42bopkyOSGn5JwE5Io0yB1pkjbhBMgTeSYvnvVevTfv/We05BU7x+QPvI9vZEGRaw==</latexit><latexit sha1_base64="ybtpboXT8qi68iuvHqgpBzdoNdI=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndSKhtWaX/dz0FUSFKRGCjSH1a/BKOE2BoVcMmP6gZ9iOGcaBZewqAysgZTxKZtA31HFYjDhPA+6oGfWMExoCpoKSXMRfm/MWWzMLI7cZMzwwSx7mfif17c4vg7nQqUWQfHsEAoJ+SHDtXANAB0JDYgsSw5UKMqZZoigBWWcO9G6Siquj2D5+1XSuagHjrcua42bopkyOSGn5JwE5Io0yB1pkjbhBMgTeSYvnvVevTfv/We05BU7x+QPvI9vZEGRaw==</latexit><latexit sha1_base64="ybtpboXT8qi68iuvHqgpBzdoNdI=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndSKhtWaX/dz0FUSFKRGCjSH1a/BKOE2BoVcMmP6gZ9iOGcaBZewqAysgZTxKZtA31HFYjDhPA+6oGfWMExoCpoKSXMRfm/MWWzMLI7cZMzwwSx7mfif17c4vg7nQqUWQfHsEAoJ+SHDtXANAB0JDYgsSw5UKMqZZoigBWWcO9G6Siquj2D5+1XSuagHjrcua42bopkyOSGn5JwE5Io0yB1pkjbhBMgTeSYvnvVevTfv/We05BU7x+QPvI9vZEGRaw==</latexit>

c
<latexit sha1_base64="OeRr/B88bCnE14XAjj2QTNNHnC0=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndTiw2rNr/s56CoJClIjBZrD6tdglHAbg0IumTH9wE8xnDONgktYVAbWQMr4lE2g76hiMZhwngdd0DNrGCY0BU2FpLkIvzfmLDZmFkduMmb4YJa9TPzP61scX4dzoVKLoHh2CIWE/JDhWrgGgI6EBkSWJQcqFOVMM0TQgjLOnWhdJRXXR7D8/SrpXNQDx1uXtcZN0UyZnJBTck4CckUa5I40SZtwAuSJPJMXz3qv3pv3/jNa8oqdY/IH3sc3ZdCRbA==</latexit><latexit sha1_base64="OeRr/B88bCnE14XAjj2QTNNHnC0=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndTiw2rNr/s56CoJClIjBZrD6tdglHAbg0IumTH9wE8xnDONgktYVAbWQMr4lE2g76hiMZhwngdd0DNrGCY0BU2FpLkIvzfmLDZmFkduMmb4YJa9TPzP61scX4dzoVKLoHh2CIWE/JDhWrgGgI6EBkSWJQcqFOVMM0TQgjLOnWhdJRXXR7D8/SrpXNQDx1uXtcZN0UyZnJBTck4CckUa5I40SZtwAuSJPJMXz3qv3pv3/jNa8oqdY/IH3sc3ZdCRbA==</latexit><latexit sha1_base64="OeRr/B88bCnE14XAjj2QTNNHnC0=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndTiw2rNr/s56CoJClIjBZrD6tdglHAbg0IumTH9wE8xnDONgktYVAbWQMr4lE2g76hiMZhwngdd0DNrGCY0BU2FpLkIvzfmLDZmFkduMmb4YJa9TPzP61scX4dzoVKLoHh2CIWE/JDhWrgGgI6EBkSWJQcqFOVMM0TQgjLOnWhdJRXXR7D8/SrpXNQDx1uXtcZN0UyZnJBTck4CckUa5I40SZtwAuSJPJMXz3qv3pv3/jNa8oqdY/IH3sc3ZdCRbA==</latexit><latexit sha1_base64="OeRr/B88bCnE14XAjj2QTNNHnC0=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndTiw2rNr/s56CoJClIjBZrD6tdglHAbg0IumTH9wE8xnDONgktYVAbWQMr4lE2g76hiMZhwngdd0DNrGCY0BU2FpLkIvzfmLDZmFkduMmb4YJa9TPzP61scX4dzoVKLoHh2CIWE/JDhWrgGgI6EBkSWJQcqFOVMM0TQgjLOnWhdJRXXR7D8/SrpXNQDx1uXtcZN0UyZnJBTck4CckUa5I40SZtwAuSJPJMXz3qv3pv3/jNa8oqdY/IH3sc3ZdCRbA==</latexit> d

<latexit sha1_base64="0KX2gsh4cP293UA0qZB1dcLtqkc=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndQaDas1v+7noKskKEiNFGgOq1+DUcJtDAq5ZMb0Az/FcM40Ci5hURlYAynjUzaBvqOKxWDCeR50Qc+sYZjQFDQVkuYi/N6Ys9iYWRy5yZjhg1n2MvE/r29xfB3OhUotguLZIRQS8kOGa+EaADoSGhBZlhyoUJQzzRBBC8o4d6J1lVRcH8Hy96ukc1EPHG9d1ho3RTNlckJOyTkJyBVpkDvSJG3CCZAn8kxePOu9em/e+89oySt2jskfeB/fZ1+RbQ==</latexit><latexit sha1_base64="0KX2gsh4cP293UA0qZB1dcLtqkc=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndQaDas1v+7noKskKEiNFGgOq1+DUcJtDAq5ZMb0Az/FcM40Ci5hURlYAynjUzaBvqOKxWDCeR50Qc+sYZjQFDQVkuYi/N6Ys9iYWRy5yZjhg1n2MvE/r29xfB3OhUotguLZIRQS8kOGa+EaADoSGhBZlhyoUJQzzRBBC8o4d6J1lVRcH8Hy96ukc1EPHG9d1ho3RTNlckJOyTkJyBVpkDvSJG3CCZAn8kxePOu9em/e+89oySt2jskfeB/fZ1+RbQ==</latexit><latexit sha1_base64="0KX2gsh4cP293UA0qZB1dcLtqkc=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndQaDas1v+7noKskKEiNFGgOq1+DUcJtDAq5ZMb0Az/FcM40Ci5hURlYAynjUzaBvqOKxWDCeR50Qc+sYZjQFDQVkuYi/N6Ys9iYWRy5yZjhg1n2MvE/r29xfB3OhUotguLZIRQS8kOGa+EaADoSGhBZlhyoUJQzzRBBC8o4d6J1lVRcH8Hy96ukc1EPHG9d1ho3RTNlckJOyTkJyBVpkDvSJG3CCZAn8kxePOu9em/e+89oySt2jskfeB/fZ1+RbQ==</latexit><latexit sha1_base64="0KX2gsh4cP293UA0qZB1dcLtqkc=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndQaDas1v+7noKskKEiNFGgOq1+DUcJtDAq5ZMb0Az/FcM40Ci5hURlYAynjUzaBvqOKxWDCeR50Qc+sYZjQFDQVkuYi/N6Ys9iYWRy5yZjhg1n2MvE/r29xfB3OhUotguLZIRQS8kOGa+EaADoSGhBZlhyoUJQzzRBBC8o4d6J1lVRcH8Hy96ukc1EPHG9d1ho3RTNlckJOyTkJyBVpkDvSJG3CCZAn8kxePOu9em/e+89oySt2jskfeB/fZ1+RbQ==</latexit>

EFT expectations
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<latexit sha1_base64="GQSHPF22fwbsq3OSea54FlhNql4="></latexit><latexit sha1_base64="GQSHPF22fwbsq3OSea54FlhNql4="></latexit><latexit sha1_base64="GQSHPF22fwbsq3OSea54FlhNql4="></latexit><latexit sha1_base64="GQSHPF22fwbsq3OSea54FlhNql4="></latexit>

=



Theory dependent

Almost all fixed!!

How far can we go? 

= O(s^3)



A(s|t, u)1−loop = α
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−
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−
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✓
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<latexit sha1_base64="2dX4tFUVM1XUWr9yFquhRtB8SOQ="></latexit><latexit sha1_base64="2dX4tFUVM1XUWr9yFquhRtB8SOQ="></latexit><latexit sha1_base64="2dX4tFUVM1XUWr9yFquhRtB8SOQ="></latexit><latexit sha1_base64="2dX4tFUVM1XUWr9yFquhRtB8SOQ="></latexit>

Once we have fixed the scale these are the first free parameters

What do we know about them?

Adams, Arkani-Hamed, Dubovsky, Nicolis, Rattazzi ‘06

Positivity Bounds

ImM(s, θ = 0) > 0
<latexit sha1_base64="hV/0XHYCp63wcpYb71XjPCxB/y8=">AAACDnicbVDLSgNBEJyNrxhfUW96GQxCBAm7IuhFCXrRgxDBPCAJoXfSSYbMPpjpFcMS8BP8Cq968iZe/QUP/oubmING61RUddNd5YZKGrLtDys1Mzs3v5BezCwtr6yuZdc3KiaItMCyCFSgay4YVNLHMklSWAs1gucqrLr985FfvUVtZODf0CDEpgddX3akAEqkVnarQXhH8aU35Fd5s9+gHhKc2Hv81G5lc3bBHoP/Jc6E5NgEpVb2s9EOROShT0KBMXXHDqkZgyYpFA4zjchgCKIPXawn1AcPTTMeZxjy3cgABTxEzaXiYxF/bsTgGTPw3GTSA+qZaW8k/ufVI+ocN2PphxGhL0aHSCocHzJCy6Qc5G2pkQhGnyOXPheggQi15CBEIkZJW5mkD2c6/V9SOSg4Cb8+zBXPJs2k2TbbYXnmsCNWZBesxMpMsHv2yJ7Ys/VgvViv1tv3aMqa7GyyX7DevwDDCprN</latexit><latexit sha1_base64="hV/0XHYCp63wcpYb71XjPCxB/y8=">AAACDnicbVDLSgNBEJyNrxhfUW96GQxCBAm7IuhFCXrRgxDBPCAJoXfSSYbMPpjpFcMS8BP8Cq968iZe/QUP/oubmING61RUddNd5YZKGrLtDys1Mzs3v5BezCwtr6yuZdc3KiaItMCyCFSgay4YVNLHMklSWAs1gucqrLr985FfvUVtZODf0CDEpgddX3akAEqkVnarQXhH8aU35Fd5s9+gHhKc2Hv81G5lc3bBHoP/Jc6E5NgEpVb2s9EOROShT0KBMXXHDqkZgyYpFA4zjchgCKIPXawn1AcPTTMeZxjy3cgABTxEzaXiYxF/bsTgGTPw3GTSA+qZaW8k/ufVI+ocN2PphxGhL0aHSCocHzJCy6Qc5G2pkQhGnyOXPheggQi15CBEIkZJW5mkD2c6/V9SOSg4Cb8+zBXPJs2k2TbbYXnmsCNWZBesxMpMsHv2yJ7Ys/VgvViv1tv3aMqa7GyyX7DevwDDCprN</latexit><latexit sha1_base64="hV/0XHYCp63wcpYb71XjPCxB/y8=">AAACDnicbVDLSgNBEJyNrxhfUW96GQxCBAm7IuhFCXrRgxDBPCAJoXfSSYbMPpjpFcMS8BP8Cq968iZe/QUP/oubmING61RUddNd5YZKGrLtDys1Mzs3v5BezCwtr6yuZdc3KiaItMCyCFSgay4YVNLHMklSWAs1gucqrLr985FfvUVtZODf0CDEpgddX3akAEqkVnarQXhH8aU35Fd5s9+gHhKc2Hv81G5lc3bBHoP/Jc6E5NgEpVb2s9EOROShT0KBMXXHDqkZgyYpFA4zjchgCKIPXawn1AcPTTMeZxjy3cgABTxEzaXiYxF/bsTgGTPw3GTSA+qZaW8k/ufVI+ocN2PphxGhL0aHSCocHzJCy6Qc5G2pkQhGnyOXPheggQi15CBEIkZJW5mkD2c6/V9SOSg4Cb8+zBXPJs2k2TbbYXnmsCNWZBesxMpMsHv2yJ7Ys/VgvViv1tv3aMqa7GyyX7DevwDDCprN</latexit><latexit sha1_base64="hV/0XHYCp63wcpYb71XjPCxB/y8=">AAACDnicbVDLSgNBEJyNrxhfUW96GQxCBAm7IuhFCXrRgxDBPCAJoXfSSYbMPpjpFcMS8BP8Cq968iZe/QUP/oubmING61RUddNd5YZKGrLtDys1Mzs3v5BezCwtr6yuZdc3KiaItMCyCFSgay4YVNLHMklSWAs1gucqrLr985FfvUVtZODf0CDEpgddX3akAEqkVnarQXhH8aU35Fd5s9+gHhKc2Hv81G5lc3bBHoP/Jc6E5NgEpVb2s9EOROShT0KBMXXHDqkZgyYpFA4zjchgCKIPXawn1AcPTTMeZxjy3cgABTxEzaXiYxF/bsTgGTPw3GTSA+qZaW8k/ufVI+ocN2PphxGhL0aHSCocHzJCy6Qc5G2pkQhGnyOXPheggQi15CBEIkZJW5mkD2c6/V9SOSg4Cb8+zBXPJs2k2TbbYXnmsCNWZBesxMpMsHv2yJ7Ys/VgvViv1tv3aMqa7GyyX7DevwDDCprN</latexit>

β ≥ 0
<latexit sha1_base64="3bmJilV2xbeQ+XBBp7/lMJjgRnw=">AAAB/XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CHZVrS+bMIp5wd3a6QoivgKWqjoEC3fQsG/YBsXkDDVaGZXOztBoqQh2/60lpZXVtfWKxvVza3tnd3a3n7HxKkW2BaxinUvAINKRtgmSQp7iUYIA4XdYHyV+90H1EbG0S1NEvRDGEVyKAVQJrlegATeCO+53a/V7YZdgC8SpyR1VqLVr315g1ikIUYkFBjjOnZC/hQ0SaFwVvVSgwmIMYzQzWgEIRp/WkSe8ePUAMU8Qc2l4oWIvzemEBozCYNsMgS6M/NeLv7nuSkNL/ypjJKUMBL5IZIKi0NGaJl1gXwgNRJBnhy5jLgADUSoJQchMjHNyqlmfTjz3y+SzmnDyfjNWb15WTZTYYfsiJ0wh52zJrtmLdZmgsXsiT2zF+vRerXerPef0SWr3Dlgf2B9fANeiJVO</latexit><latexit sha1_base64="3bmJilV2xbeQ+XBBp7/lMJjgRnw=">AAAB/XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CHZVrS+bMIp5wd3a6QoivgKWqjoEC3fQsG/YBsXkDDVaGZXOztBoqQh2/60lpZXVtfWKxvVza3tnd3a3n7HxKkW2BaxinUvAINKRtgmSQp7iUYIA4XdYHyV+90H1EbG0S1NEvRDGEVyKAVQJrlegATeCO+53a/V7YZdgC8SpyR1VqLVr315g1ikIUYkFBjjOnZC/hQ0SaFwVvVSgwmIMYzQzWgEIRp/WkSe8ePUAMU8Qc2l4oWIvzemEBozCYNsMgS6M/NeLv7nuSkNL/ypjJKUMBL5IZIKi0NGaJl1gXwgNRJBnhy5jLgADUSoJQchMjHNyqlmfTjz3y+SzmnDyfjNWb15WTZTYYfsiJ0wh52zJrtmLdZmgsXsiT2zF+vRerXerPef0SWr3Dlgf2B9fANeiJVO</latexit><latexit sha1_base64="3bmJilV2xbeQ+XBBp7/lMJjgRnw=">AAAB/XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CHZVrS+bMIp5wd3a6QoivgKWqjoEC3fQsG/YBsXkDDVaGZXOztBoqQh2/60lpZXVtfWKxvVza3tnd3a3n7HxKkW2BaxinUvAINKRtgmSQp7iUYIA4XdYHyV+90H1EbG0S1NEvRDGEVyKAVQJrlegATeCO+53a/V7YZdgC8SpyR1VqLVr315g1ikIUYkFBjjOnZC/hQ0SaFwVvVSgwmIMYzQzWgEIRp/WkSe8ePUAMU8Qc2l4oWIvzemEBozCYNsMgS6M/NeLv7nuSkNL/ypjJKUMBL5IZIKi0NGaJl1gXwgNRJBnhy5jLgADUSoJQchMjHNyqlmfTjz3y+SzmnDyfjNWb15WTZTYYfsiJ0wh52zJrtmLdZmgsXsiT2zF+vRerXerPef0SWr3Dlgf2B9fANeiJVO</latexit><latexit sha1_base64="3bmJilV2xbeQ+XBBp7/lMJjgRnw=">AAAB/XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CHZVrS+bMIp5wd3a6QoivgKWqjoEC3fQsG/YBsXkDDVaGZXOztBoqQh2/60lpZXVtfWKxvVza3tnd3a3n7HxKkW2BaxinUvAINKRtgmSQp7iUYIA4XdYHyV+90H1EbG0S1NEvRDGEVyKAVQJrlegATeCO+53a/V7YZdgC8SpyR1VqLVr315g1ikIUYkFBjjOnZC/hQ0SaFwVvVSgwmIMYzQzWgEIRp/WkSe8ePUAMU8Qc2l4oWIvzemEBozCYNsMgS6M/NeLv7nuSkNL/ypjJKUMBL5IZIKi0NGaJl1gXwgNRJBnhy5jLgADUSoJQchMjHNyqlmfTjz3y+SzmnDyfjNWb15WTZTYYfsiJ0wh52zJrtmLdZmgsXsiT2zF+vRerXerPef0SWr3Dlgf2B9fANeiJVO</latexit>

α+ 2β ≥ 0
<latexit sha1_base64="tBGL6F7YLU5p6kUBMfCQNbukJ4c=">AAACCHicbVDLSgNBEJyNrxhf8XHzMhgEQQi7QdBj0IvHCOYB2SX0TjrJkNmHM71CDPkBv8KrnryJV//Cg//iJu5BE+tUVHXT1eXHShqy7U8rt7S8srqWXy9sbG5t7xR39xomSrTAuohUpFs+GFQyxDpJUtiKNULgK2z6w6up37xHbWQU3tIoRi+Afih7UgClUqd44IKKB3Ba4a6PBG4f77jdKZbssj0DXyRORkosQ61T/HK7kUgCDEkoMKbt2DF5Y9AkhcJJwU0MxiCG0Md2SkMI0HjjWfoJP04MUMRj1FwqPhPx98YYAmNGgZ9OBkADM+9Nxf+8dkK9C28swzghDMX0EEmFs0NGaJnWgrwrNRLBNDlyGXIBGohQSw5CpGKS9lRI+3Dmv18kjUrZSfnNWal6mTWTZ4fsiJ0wh52zKrtmNVZngj2wJ/bMXqxH69V6s95/RnNWtrPP/sD6+AbMmpi4</latexit><latexit sha1_base64="tBGL6F7YLU5p6kUBMfCQNbukJ4c=">AAACCHicbVDLSgNBEJyNrxhf8XHzMhgEQQi7QdBj0IvHCOYB2SX0TjrJkNmHM71CDPkBv8KrnryJV//Cg//iJu5BE+tUVHXT1eXHShqy7U8rt7S8srqWXy9sbG5t7xR39xomSrTAuohUpFs+GFQyxDpJUtiKNULgK2z6w6up37xHbWQU3tIoRi+Afih7UgClUqd44IKKB3Ba4a6PBG4f77jdKZbssj0DXyRORkosQ61T/HK7kUgCDEkoMKbt2DF5Y9AkhcJJwU0MxiCG0Md2SkMI0HjjWfoJP04MUMRj1FwqPhPx98YYAmNGgZ9OBkADM+9Nxf+8dkK9C28swzghDMX0EEmFs0NGaJnWgrwrNRLBNDlyGXIBGohQSw5CpGKS9lRI+3Dmv18kjUrZSfnNWal6mTWTZ4fsiJ0wh52zKrtmNVZngj2wJ/bMXqxH69V6s95/RnNWtrPP/sD6+AbMmpi4</latexit><latexit sha1_base64="tBGL6F7YLU5p6kUBMfCQNbukJ4c=">AAACCHicbVDLSgNBEJyNrxhf8XHzMhgEQQi7QdBj0IvHCOYB2SX0TjrJkNmHM71CDPkBv8KrnryJV//Cg//iJu5BE+tUVHXT1eXHShqy7U8rt7S8srqWXy9sbG5t7xR39xomSrTAuohUpFs+GFQyxDpJUtiKNULgK2z6w6up37xHbWQU3tIoRi+Afih7UgClUqd44IKKB3Ba4a6PBG4f77jdKZbssj0DXyRORkosQ61T/HK7kUgCDEkoMKbt2DF5Y9AkhcJJwU0MxiCG0Md2SkMI0HjjWfoJP04MUMRj1FwqPhPx98YYAmNGgZ9OBkADM+9Nxf+8dkK9C28swzghDMX0EEmFs0NGaJnWgrwrNRLBNDlyGXIBGohQSw5CpGKS9lRI+3Dmv18kjUrZSfnNWal6mTWTZ4fsiJ0wh52zKrtmNVZngj2wJ/bMXqxH69V6s95/RnNWtrPP/sD6+AbMmpi4</latexit><latexit sha1_base64="tBGL6F7YLU5p6kUBMfCQNbukJ4c=">AAACCHicbVDLSgNBEJyNrxhf8XHzMhgEQQi7QdBj0IvHCOYB2SX0TjrJkNmHM71CDPkBv8KrnryJV//Cg//iJu5BE+tUVHXT1eXHShqy7U8rt7S8srqWXy9sbG5t7xR39xomSrTAuohUpFs+GFQyxDpJUtiKNULgK2z6w6up37xHbWQU3tIoRi+Afih7UgClUqd44IKKB3Ba4a6PBG4f77jdKZbssj0DXyRORkosQ61T/HK7kUgCDEkoMKbt2DF5Y9AkhcJJwU0MxiCG0Md2SkMI0HjjWfoJP04MUMRj1FwqPhPx98YYAmNGgZ9OBkADM+9Nxf+8dkK9C28swzghDMX0EEmFs0NGaJnWgrwrNRLBNDlyGXIBGohQSw5CpGKS9lRI+3Dmv18kjUrZSfnNWal6mTWTZ4fsiJ0wh52zKrtmNVZngj2wJ/bMXqxH69V6s95/RnNWtrPP/sD6+AbMmpi4</latexit>

α
<latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit><latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit><latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit><latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit>

β
<latexit sha1_base64="ujG++alBbzidtrPlJbhuRYmTxmw=">AAAB93icbVA9SwNBEN3zM8avqKXNYhCswp0IWgZtLCN4SSA5wtxmEpfsfbA7J4SQ32CrlZ3Y+nMs/C/unVdo4qse780wb16YKmnIdT+dldW19Y3NylZ1e2d3b792cNg2SaYF+iJRie6GYFDJGH2SpLCbaoQoVNgJJze533lEbWQS39M0xSCCcSxHUgBZye+HSDCo1d2GW4AvE68kdVaiNah99YeJyCKMSSgwpue5KQUz0CSFwnm1nxlMQUxgjD1LY4jQBLMi7JyfZgYo4SlqLhUvRPy9MYPImGkU2skI6MEsern4n9fLaHQVzGScZoSxyA+RVFgcMkJL2wLyodRIBHly5DLmAjQQoZYchLBiZmup2j68xe+XSfu84Vl+d1FvXpfNVNgxO2FnzGOXrMluWYv5TDDJntgze3Gmzqvz5rz/jK445c4R+wPn4xt01JMp</latexit><latexit sha1_base64="ujG++alBbzidtrPlJbhuRYmTxmw=">AAAB93icbVA9SwNBEN3zM8avqKXNYhCswp0IWgZtLCN4SSA5wtxmEpfsfbA7J4SQ32CrlZ3Y+nMs/C/unVdo4qse780wb16YKmnIdT+dldW19Y3NylZ1e2d3b792cNg2SaYF+iJRie6GYFDJGH2SpLCbaoQoVNgJJze533lEbWQS39M0xSCCcSxHUgBZye+HSDCo1d2GW4AvE68kdVaiNah99YeJyCKMSSgwpue5KQUz0CSFwnm1nxlMQUxgjD1LY4jQBLMi7JyfZgYo4SlqLhUvRPy9MYPImGkU2skI6MEsern4n9fLaHQVzGScZoSxyA+RVFgcMkJL2wLyodRIBHly5DLmAjQQoZYchLBiZmup2j68xe+XSfu84Vl+d1FvXpfNVNgxO2FnzGOXrMluWYv5TDDJntgze3Gmzqvz5rz/jK445c4R+wPn4xt01JMp</latexit><latexit sha1_base64="ujG++alBbzidtrPlJbhuRYmTxmw=">AAAB93icbVA9SwNBEN3zM8avqKXNYhCswp0IWgZtLCN4SSA5wtxmEpfsfbA7J4SQ32CrlZ3Y+nMs/C/unVdo4qse780wb16YKmnIdT+dldW19Y3NylZ1e2d3b792cNg2SaYF+iJRie6GYFDJGH2SpLCbaoQoVNgJJze533lEbWQS39M0xSCCcSxHUgBZye+HSDCo1d2GW4AvE68kdVaiNah99YeJyCKMSSgwpue5KQUz0CSFwnm1nxlMQUxgjD1LY4jQBLMi7JyfZgYo4SlqLhUvRPy9MYPImGkU2skI6MEsern4n9fLaHQVzGScZoSxyA+RVFgcMkJL2wLyodRIBHly5DLmAjQQoZYchLBiZmup2j68xe+XSfu84Vl+d1FvXpfNVNgxO2FnzGOXrMluWYv5TDDJntgze3Gmzqvz5rz/jK445c4R+wPn4xt01JMp</latexit><latexit sha1_base64="ujG++alBbzidtrPlJbhuRYmTxmw=">AAAB93icbVA9SwNBEN3zM8avqKXNYhCswp0IWgZtLCN4SSA5wtxmEpfsfbA7J4SQ32CrlZ3Y+nMs/C/unVdo4qse780wb16YKmnIdT+dldW19Y3NylZ1e2d3b792cNg2SaYF+iJRie6GYFDJGH2SpLCbaoQoVNgJJze533lEbWQS39M0xSCCcSxHUgBZye+HSDCo1d2GW4AvE68kdVaiNah99YeJyCKMSSgwpue5KQUz0CSFwnm1nxlMQUxgjD1LY4jQBLMi7JyfZgYo4SlqLhUvRPy9MYPImGkU2skI6MEsern4n9fLaHQVzGScZoSxyA+RVFgcMkJL2wLyodRIBHly5DLmAjQQoZYchLBiZmup2j68xe+XSfu84Vl+d1FvXpfNVNgxO2FnzGOXrMluWYv5TDDJntgze3Gmzqvz5rz/jK445c4R+wPn4xt01JMp</latexit>

Non-perturbative crossing, analyticity, unitarity and UV completion?



Holomorphic up to singularities determined by spectrum and unitarity

Crossing symmetry


Mcd

ab
(s, t, u) = A(s|t, u)δabδ

cd +A(t|s, u)δc
a
δd
b
+A(u|s, t)δd

a
δc
b

<latexit sha1_base64="ZpFjd5E+97hVF1WfFsuxx0LV8Ro="></latexit><latexit sha1_base64="ZpFjd5E+97hVF1WfFsuxx0LV8Ro="></latexit><latexit sha1_base64="ZpFjd5E+97hVF1WfFsuxx0LV8Ro="></latexit><latexit sha1_base64="ZpFjd5E+97hVF1WfFsuxx0LV8Ro="></latexit>

A(s|t, u) = A(s|u, t)
<latexit sha1_base64="xLA08gAkW9xgmil3PuraXbl9bHw=">AAACBnicbZA9SwNBEIb34leMXzGWNotBSCCEOxG0EaI2lhHMByRH2NtM4pK9D3ZnxRDT+ytstbITW/+Ghf/FuzOFJk718L4zzMzrRVJotO1PK7O0vLK6ll3PbWxube/kdwtNHRrFocFDGaq2xzRIEUADBUpoRwqY70loeaPLxG/dgdIiDG5wHIHrs2EgBoIzjKVevnBe0g9YoaZ8lpCpYLmXL9pVOy26CM4MimRW9V7+q9sPufEhQC6Z1h3HjtCdMIWCS5jmukZDxPiIDaETY8B80O4kvX1KD41mGNIIFBWSpiL8npgwX+ux78WdPsNbPe8l4n9ex+Dg1J2IIDIIAU8WoZCQLtJciTgUoH2hAJEllwMVAeVMMURQgjLOY9HEKeXiPJz57xeheVR1Yr4+LtYuZslkyT45ICXikBNSI1ekThqEk3vyRJ7Ji/VovVpv1vtPa8aazeyRP2V9fAOJq5dt</latexit><latexit sha1_base64="xLA08gAkW9xgmil3PuraXbl9bHw=">AAACBnicbZA9SwNBEIb34leMXzGWNotBSCCEOxG0EaI2lhHMByRH2NtM4pK9D3ZnxRDT+ytstbITW/+Ghf/FuzOFJk718L4zzMzrRVJotO1PK7O0vLK6ll3PbWxube/kdwtNHRrFocFDGaq2xzRIEUADBUpoRwqY70loeaPLxG/dgdIiDG5wHIHrs2EgBoIzjKVevnBe0g9YoaZ8lpCpYLmXL9pVOy26CM4MimRW9V7+q9sPufEhQC6Z1h3HjtCdMIWCS5jmukZDxPiIDaETY8B80O4kvX1KD41mGNIIFBWSpiL8npgwX+ux78WdPsNbPe8l4n9ex+Dg1J2IIDIIAU8WoZCQLtJciTgUoH2hAJEllwMVAeVMMURQgjLOY9HEKeXiPJz57xeheVR1Yr4+LtYuZslkyT45ICXikBNSI1ekThqEk3vyRJ7Ji/VovVpv1vtPa8aazeyRP2V9fAOJq5dt</latexit><latexit sha1_base64="xLA08gAkW9xgmil3PuraXbl9bHw=">AAACBnicbZA9SwNBEIb34leMXzGWNotBSCCEOxG0EaI2lhHMByRH2NtM4pK9D3ZnxRDT+ytstbITW/+Ghf/FuzOFJk718L4zzMzrRVJotO1PK7O0vLK6ll3PbWxube/kdwtNHRrFocFDGaq2xzRIEUADBUpoRwqY70loeaPLxG/dgdIiDG5wHIHrs2EgBoIzjKVevnBe0g9YoaZ8lpCpYLmXL9pVOy26CM4MimRW9V7+q9sPufEhQC6Z1h3HjtCdMIWCS5jmukZDxPiIDaETY8B80O4kvX1KD41mGNIIFBWSpiL8npgwX+ux78WdPsNbPe8l4n9ex+Dg1J2IIDIIAU8WoZCQLtJciTgUoH2hAJEllwMVAeVMMURQgjLOY9HEKeXiPJz57xeheVR1Yr4+LtYuZslkyT45ICXikBNSI1ekThqEk3vyRJ7Ji/VovVpv1vtPa8aazeyRP2V9fAOJq5dt</latexit><latexit sha1_base64="xLA08gAkW9xgmil3PuraXbl9bHw=">AAACBnicbZA9SwNBEIb34leMXzGWNotBSCCEOxG0EaI2lhHMByRH2NtM4pK9D3ZnxRDT+ytstbITW/+Ghf/FuzOFJk718L4zzMzrRVJotO1PK7O0vLK6ll3PbWxube/kdwtNHRrFocFDGaq2xzRIEUADBUpoRwqY70loeaPLxG/dgdIiDG5wHIHrs2EgBoIzjKVevnBe0g9YoaZ8lpCpYLmXL9pVOy26CM4MimRW9V7+q9sPufEhQC6Z1h3HjtCdMIWCS5jmukZDxPiIDaETY8B80O4kvX1KD41mGNIIFBWSpiL8npgwX+ux78WdPsNbPe8l4n9ex+Dg1J2IIDIIAU8WoZCQLtJciTgUoH2hAJEllwMVAeVMMURQgjLOY9HEKeXiPJz57xeheVR1Yr4+LtYuZslkyT45ICXikBNSI1ekThqEk3vyRJ7Ji/VovVpv1vtPa8aazeyRP2V9fAOJq5dt</latexit>

Analyticity


We want to write an Ansatz analytic and crossing symmetric

Only one stable particle -> no bound state poles!

Elastic unitarity -> discontinuity for s, t, u > 0

Primal S-matrix Bootstrap formulation



{s, t, u} ∈ C
3/cuts

<latexit sha1_base64="YCn+h+pZUmlVZXE0cYf3lf6S/2Q=">AAACGnicbVC7TgMxEPSFVwivACWNRQSiiMIdIEGJSEMZJJIg5ULkczbBwveQvUag0/0Bn8BX0EJFh2hpKPgXfCEFEKYazexqZydIpNDouh9OYWp6ZnauOF9aWFxaXimvrrV0bBSHJo9lrC4CpkGKCJooUMJFooCFgYR2cF3P/fYNKC3i6BzvEuiGbBiJgeAMrdQrb/uprmLV+Bn1RUT9kOFVEKT17HJ/10e4xZQb1FmvXHFr7gh0knhjUiFjNHrlT78fcxNChFwyrTuem2A3ZQoFl5CVfKMhYfyaDaFjacRC0N109E9Gt4xmGNMEFBWSjkT4uZGyUOu7MLCTeV7918vF/7yOwcFRNxVRYhAinh9CIWF0SHMlbFFA+0IBIsuTA7WVcKYYIihBGedWNLa5ku3D+/v9JGnt1TzLzw4qxyfjZopkg2ySHeKRQ3JMTkmDNAkn9+SRPJFn58F5cV6dt+/RgjPeWSe/4Lx/ASvRoSA=</latexit><latexit sha1_base64="YCn+h+pZUmlVZXE0cYf3lf6S/2Q=">AAACGnicbVC7TgMxEPSFVwivACWNRQSiiMIdIEGJSEMZJJIg5ULkczbBwveQvUag0/0Bn8BX0EJFh2hpKPgXfCEFEKYazexqZydIpNDouh9OYWp6ZnauOF9aWFxaXimvrrV0bBSHJo9lrC4CpkGKCJooUMJFooCFgYR2cF3P/fYNKC3i6BzvEuiGbBiJgeAMrdQrb/uprmLV+Bn1RUT9kOFVEKT17HJ/10e4xZQb1FmvXHFr7gh0knhjUiFjNHrlT78fcxNChFwyrTuem2A3ZQoFl5CVfKMhYfyaDaFjacRC0N109E9Gt4xmGNMEFBWSjkT4uZGyUOu7MLCTeV7918vF/7yOwcFRNxVRYhAinh9CIWF0SHMlbFFA+0IBIsuTA7WVcKYYIihBGedWNLa5ku3D+/v9JGnt1TzLzw4qxyfjZopkg2ySHeKRQ3JMTkmDNAkn9+SRPJFn58F5cV6dt+/RgjPeWSe/4Lx/ASvRoSA=</latexit><latexit sha1_base64="YCn+h+pZUmlVZXE0cYf3lf6S/2Q=">AAACGnicbVC7TgMxEPSFVwivACWNRQSiiMIdIEGJSEMZJJIg5ULkczbBwveQvUag0/0Bn8BX0EJFh2hpKPgXfCEFEKYazexqZydIpNDouh9OYWp6ZnauOF9aWFxaXimvrrV0bBSHJo9lrC4CpkGKCJooUMJFooCFgYR2cF3P/fYNKC3i6BzvEuiGbBiJgeAMrdQrb/uprmLV+Bn1RUT9kOFVEKT17HJ/10e4xZQb1FmvXHFr7gh0knhjUiFjNHrlT78fcxNChFwyrTuem2A3ZQoFl5CVfKMhYfyaDaFjacRC0N109E9Gt4xmGNMEFBWSjkT4uZGyUOu7MLCTeV7918vF/7yOwcFRNxVRYhAinh9CIWF0SHMlbFFA+0IBIsuTA7WVcKYYIihBGedWNLa5ku3D+/v9JGnt1TzLzw4qxyfjZopkg2ySHeKRQ3JMTkmDNAkn9+SRPJFn58F5cV6dt+/RgjPeWSe/4Lx/ASvRoSA=</latexit><latexit sha1_base64="YCn+h+pZUmlVZXE0cYf3lf6S/2Q=">AAACGnicbVC7TgMxEPSFVwivACWNRQSiiMIdIEGJSEMZJJIg5ULkczbBwveQvUag0/0Bn8BX0EJFh2hpKPgXfCEFEKYazexqZydIpNDouh9OYWp6ZnauOF9aWFxaXimvrrV0bBSHJo9lrC4CpkGKCJooUMJFooCFgYR2cF3P/fYNKC3i6BzvEuiGbBiJgeAMrdQrb/uprmLV+Bn1RUT9kOFVEKT17HJ/10e4xZQb1FmvXHFr7gh0knhjUiFjNHrlT78fcxNChFwyrTuem2A3ZQoFl5CVfKMhYfyaDaFjacRC0N109E9Gt4xmGNMEFBWSjkT4uZGyUOu7MLCTeV7918vF/7yOwcFRNxVRYhAinh9CIWF0SHMlbFFA+0IBIsuTA7WVcKYYIihBGedWNLa5ku3D+/v9JGnt1TzLzw4qxyfjZopkg2ySHeKRQ3JMTkmDNAkn9+SRPJFn58F5cV6dt+/RgjPeWSe/4Lx/ASvRoSA=</latexit>

Analytic Extension

We treat the 3 variables as independent and Taylor expand in a bigger 

space 

ρ(s) =
1−

√

−s

1 +
√

−s
<latexit sha1_base64="38zGaJn+G0PWD9CsP9XI90ZUzFA=">AAACG3icbVDLSgNBEJyNrxhfUY9eBoOoSMKuCHoRgl48RjAxkA2hd9JJhsw+nOkVwpJP8BP8Cq968iZePXjwX9zEgBqtU3VVN91dXqSkIdt+tzIzs3PzC9nF3NLyyupafn2jZsJYC6yKUIW67oFBJQOskiSF9Ugj+J7Ca69/PvKvb1EbGQZXNIiw6UM3kB0pgFKpld91dS/cM/unbkeDSJyia240JUUzHCbOwXfRyhfskj0G/0ucCSmwCSqt/IfbDkXsY0BCgTENx46omYAmKRQOc25sMALRhy42UhqAj6aZjB8a8p3YAIU8Qs2l4mMRf04k4Bsz8L200wfqmWlvJP7nNWLqnDQTGUQxYSBGi0gqHC8yQss0KeRtqZEIRpcjlwEXoIEIteQgRCrGaXS5NA9n+vu/pHZYclJ+eVQon02SybItts32mMOOWZldsAqrMsHu2AN7ZE/WvfVsvVivX60ZazKzyX7BevsE29yheg==</latexit><latexit sha1_base64="38zGaJn+G0PWD9CsP9XI90ZUzFA=">AAACG3icbVDLSgNBEJyNrxhfUY9eBoOoSMKuCHoRgl48RjAxkA2hd9JJhsw+nOkVwpJP8BP8Cq968iZePXjwX9zEgBqtU3VVN91dXqSkIdt+tzIzs3PzC9nF3NLyyupafn2jZsJYC6yKUIW67oFBJQOskiSF9Ugj+J7Ca69/PvKvb1EbGQZXNIiw6UM3kB0pgFKpld91dS/cM/unbkeDSJyia240JUUzHCbOwXfRyhfskj0G/0ucCSmwCSqt/IfbDkXsY0BCgTENx46omYAmKRQOc25sMALRhy42UhqAj6aZjB8a8p3YAIU8Qs2l4mMRf04k4Bsz8L200wfqmWlvJP7nNWLqnDQTGUQxYSBGi0gqHC8yQss0KeRtqZEIRpcjlwEXoIEIteQgRCrGaXS5NA9n+vu/pHZYclJ+eVQon02SybItts32mMOOWZldsAqrMsHu2AN7ZE/WvfVsvVivX60ZazKzyX7BevsE29yheg==</latexit><latexit sha1_base64="38zGaJn+G0PWD9CsP9XI90ZUzFA=">AAACG3icbVDLSgNBEJyNrxhfUY9eBoOoSMKuCHoRgl48RjAxkA2hd9JJhsw+nOkVwpJP8BP8Cq968iZePXjwX9zEgBqtU3VVN91dXqSkIdt+tzIzs3PzC9nF3NLyyupafn2jZsJYC6yKUIW67oFBJQOskiSF9Ugj+J7Ca69/PvKvb1EbGQZXNIiw6UM3kB0pgFKpld91dS/cM/unbkeDSJyia240JUUzHCbOwXfRyhfskj0G/0ucCSmwCSqt/IfbDkXsY0BCgTENx46omYAmKRQOc25sMALRhy42UhqAj6aZjB8a8p3YAIU8Qs2l4mMRf04k4Bsz8L200wfqmWlvJP7nNWLqnDQTGUQxYSBGi0gqHC8yQss0KeRtqZEIRpcjlwEXoIEIteQgRCrGaXS5NA9n+vu/pHZYclJ+eVQon02SybItts32mMOOWZldsAqrMsHu2AN7ZE/WvfVsvVivX60ZazKzyX7BevsE29yheg==</latexit><latexit sha1_base64="38zGaJn+G0PWD9CsP9XI90ZUzFA=">AAACG3icbVDLSgNBEJyNrxhfUY9eBoOoSMKuCHoRgl48RjAxkA2hd9JJhsw+nOkVwpJP8BP8Cq968iZePXjwX9zEgBqtU3VVN91dXqSkIdt+tzIzs3PzC9nF3NLyyupafn2jZsJYC6yKUIW67oFBJQOskiSF9Ugj+J7Ca69/PvKvb1EbGQZXNIiw6UM3kB0pgFKpld91dS/cM/unbkeDSJyia240JUUzHCbOwXfRyhfskj0G/0ucCSmwCSqt/IfbDkXsY0BCgTENx46omYAmKRQOc25sMALRhy42UhqAj6aZjB8a8p3YAIU8Qs2l4mMRf04k4Bsz8L200wfqmWlvJP7nNWLqnDQTGUQxYSBGi0gqHC8yQss0KeRtqZEIRpcjlwEXoIEIteQgRCrGaXS5NA9n+vu/pHZYclJ+eVQon02SybItts32mMOOWZldsAqrMsHu2AN7ZE/WvfVsvVivX60ZazKzyX7BevsE29yheg==</latexit>

s
∗

= −1
<latexit sha1_base64="ZTl2RXC8p/vD7LqQGVSao2uzCe8=">AAAB+HicbVDLSgNBEJz1GeMr6tHLYBBEMOyKoBch6MVjBPOAZA2zk04cMzu7zPQKcck/eNWTN/Hq33jwX5yse9DEOhVV3XR1BbEUBl3305mbX1hcWi6sFFfX1jc2S1vbDRMlmkOdRzLSrYAZkEJBHQVKaMUaWBhIaAbDy4nffABtRKRucBSDH7KBEn3BGVqpYW4Pz4+8bqnsVtwMdJZ4OSmTHLVu6avTi3gSgkIumTFtz43RT5lGwSWMi53EQMz4kA2gbaliIRg/zdKO6X5iGEY0Bk2FpJkIvzdSFhozCgM7GTK8M9PeRPzPayfYP/NToeIEQfHJIRQSskOGa2FrANoTGhDZJDlQoShnmiGCFpRxbsXE9lK0fXjT38+SxnHFs/z6pFy9yJspkF2yRw6IR05JlVyRGqkTTu7JE3kmL86j8+q8Oe8/o3NOvrND/sD5+AYCFZLR</latexit><latexit sha1_base64="ZTl2RXC8p/vD7LqQGVSao2uzCe8=">AAAB+HicbVDLSgNBEJz1GeMr6tHLYBBEMOyKoBch6MVjBPOAZA2zk04cMzu7zPQKcck/eNWTN/Hq33jwX5yse9DEOhVV3XR1BbEUBl3305mbX1hcWi6sFFfX1jc2S1vbDRMlmkOdRzLSrYAZkEJBHQVKaMUaWBhIaAbDy4nffABtRKRucBSDH7KBEn3BGVqpYW4Pz4+8bqnsVtwMdJZ4OSmTHLVu6avTi3gSgkIumTFtz43RT5lGwSWMi53EQMz4kA2gbaliIRg/zdKO6X5iGEY0Bk2FpJkIvzdSFhozCgM7GTK8M9PeRPzPayfYP/NToeIEQfHJIRQSskOGa2FrANoTGhDZJDlQoShnmiGCFpRxbsXE9lK0fXjT38+SxnHFs/z6pFy9yJspkF2yRw6IR05JlVyRGqkTTu7JE3kmL86j8+q8Oe8/o3NOvrND/sD5+AYCFZLR</latexit><latexit sha1_base64="ZTl2RXC8p/vD7LqQGVSao2uzCe8=">AAAB+HicbVDLSgNBEJz1GeMr6tHLYBBEMOyKoBch6MVjBPOAZA2zk04cMzu7zPQKcck/eNWTN/Hq33jwX5yse9DEOhVV3XR1BbEUBl3305mbX1hcWi6sFFfX1jc2S1vbDRMlmkOdRzLSrYAZkEJBHQVKaMUaWBhIaAbDy4nffABtRKRucBSDH7KBEn3BGVqpYW4Pz4+8bqnsVtwMdJZ4OSmTHLVu6avTi3gSgkIumTFtz43RT5lGwSWMi53EQMz4kA2gbaliIRg/zdKO6X5iGEY0Bk2FpJkIvzdSFhozCgM7GTK8M9PeRPzPayfYP/NToeIEQfHJIRQSskOGa2FrANoTGhDZJDlQoShnmiGCFpRxbsXE9lK0fXjT38+SxnHFs/z6pFy9yJspkF2yRw6IR05JlVyRGqkTTu7JE3kmL86j8+q8Oe8/o3NOvrND/sD5+AYCFZLR</latexit><latexit sha1_base64="ZTl2RXC8p/vD7LqQGVSao2uzCe8=">AAAB+HicbVDLSgNBEJz1GeMr6tHLYBBEMOyKoBch6MVjBPOAZA2zk04cMzu7zPQKcck/eNWTN/Hq33jwX5yse9DEOhVV3XR1BbEUBl3305mbX1hcWi6sFFfX1jc2S1vbDRMlmkOdRzLSrYAZkEJBHQVKaMUaWBhIaAbDy4nffABtRKRucBSDH7KBEn3BGVqpYW4Pz4+8bqnsVtwMdJZ4OSmTHLVu6avTi3gSgkIumTFtz43RT5lGwSWMi53EQMz4kA2gbaliIRg/zdKO6X5iGEY0Bk2FpJkIvzdSFhozCgM7GTK8M9PeRPzPayfYP/NToeIEQfHJIRQSskOGa2FrANoTGhDZJDlQoShnmiGCFpRxbsXE9lK0fXjT38+SxnHFs/z6pFy9yJspkF2yRw6IR05JlVyRGqkTTu7JE3kmL86j8+q8Oe8/o3NOvrND/sD5+AYCFZLR</latexit>

−1
<latexit sha1_base64="Q6Jo1OsHnpqx5B1jxARvYCRp9nM=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJhshGSFBG0FAGRB5SYkXnyyaccj5bd+tIkZU/oIWKDtHyPxT8C2fjAhKmGs3samcniKUw6LqfTmlldW19o7xZ2dre2d2r7h+0TZRoDi0eyUh3A2ZACgUtFCihG2tgYSChE0xuMr8zBW1EpB5wFoMfsrESI8EZWun+zBtUa27dzUGXiVeQGinQHFS/+sOIJyEo5JIZ0/PcGP2UaRRcwrzSTwzEjE/YGHqWKhaC8dM86ZyeJIZhRGPQVEiai/B7I2WhMbMwsJMhw0ez6GXif14vwdGVnwoVJwiKZ4dQSMgPGa6FrQDoUGhAZFlyoEJRzjRDBC0o49yKie2kYvvwFr9fJu3zumf53UWtcV00UyZH5JicEo9ckga5JU3SIpyMyBN5Ji/O1Hl13pz3n9GSU+wckj9wPr4BgyGRcQ==</latexit><latexit sha1_base64="Q6Jo1OsHnpqx5B1jxARvYCRp9nM=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJhshGSFBG0FAGRB5SYkXnyyaccj5bd+tIkZU/oIWKDtHyPxT8C2fjAhKmGs3samcniKUw6LqfTmlldW19o7xZ2dre2d2r7h+0TZRoDi0eyUh3A2ZACgUtFCihG2tgYSChE0xuMr8zBW1EpB5wFoMfsrESI8EZWun+zBtUa27dzUGXiVeQGinQHFS/+sOIJyEo5JIZ0/PcGP2UaRRcwrzSTwzEjE/YGHqWKhaC8dM86ZyeJIZhRGPQVEiai/B7I2WhMbMwsJMhw0ez6GXif14vwdGVnwoVJwiKZ4dQSMgPGa6FrQDoUGhAZFlyoEJRzjRDBC0o49yKie2kYvvwFr9fJu3zumf53UWtcV00UyZH5JicEo9ckga5JU3SIpyMyBN5Ji/O1Hl13pz3n9GSU+wckj9wPr4BgyGRcQ==</latexit><latexit sha1_base64="Q6Jo1OsHnpqx5B1jxARvYCRp9nM=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJhshGSFBG0FAGRB5SYkXnyyaccj5bd+tIkZU/oIWKDtHyPxT8C2fjAhKmGs3samcniKUw6LqfTmlldW19o7xZ2dre2d2r7h+0TZRoDi0eyUh3A2ZACgUtFCihG2tgYSChE0xuMr8zBW1EpB5wFoMfsrESI8EZWun+zBtUa27dzUGXiVeQGinQHFS/+sOIJyEo5JIZ0/PcGP2UaRRcwrzSTwzEjE/YGHqWKhaC8dM86ZyeJIZhRGPQVEiai/B7I2WhMbMwsJMhw0ez6GXif14vwdGVnwoVJwiKZ4dQSMgPGa6FrQDoUGhAZFlyoEJRzjRDBC0o49yKie2kYvvwFr9fJu3zumf53UWtcV00UyZH5JicEo9ckga5JU3SIpyMyBN5Ji/O1Hl13pz3n9GSU+wckj9wPr4BgyGRcQ==</latexit><latexit sha1_base64="Q6Jo1OsHnpqx5B1jxARvYCRp9nM=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJhshGSFBG0FAGRB5SYkXnyyaccj5bd+tIkZU/oIWKDtHyPxT8C2fjAhKmGs3samcniKUw6LqfTmlldW19o7xZ2dre2d2r7h+0TZRoDi0eyUh3A2ZACgUtFCihG2tgYSChE0xuMr8zBW1EpB5wFoMfsrESI8EZWun+zBtUa27dzUGXiVeQGinQHFS/+sOIJyEo5JIZ0/PcGP2UaRRcwrzSTwzEjE/YGHqWKhaC8dM86ZyeJIZhRGPQVEiai/B7I2WhMbMwsJMhw0ez6GXif14vwdGVnwoVJwiKZ4dQSMgPGa6FrQDoUGhAZFlyoEJRzjRDBC0o49yKie2kYvvwFr9fJu3zumf53UWtcV00UyZH5JicEo9ckga5JU3SIpyMyBN5Ji/O1Hl13pz3n9GSU+wckj9wPr4BgyGRcQ==</latexit>

0
<latexit sha1_base64="z9da9S4a6AiKxwPrquxZzKacXf4=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndTyh9WaX/dz0FUSFKRGCjSH1a/BKOE2BoVcMmP6gZ9iOGcaBZewqAysgZTxKZtA31HFYjDhPA+6oGfWMExoCpoKSXMRfm/MWWzMLI7cZMzwwSx7mfif17c4vg7nQqUWQfHsEAoJ+SHDtXANAB0JDYgsSw5UKMqZZoigBWWcO9G6Siquj2D5+1XSuagHjrcua42bopkyOSGn5JwE5Io0yB1pkjbhBMgTeSYvnvVevTfv/We05BU7x+QPvI9vFlOROQ==</latexit><latexit sha1_base64="z9da9S4a6AiKxwPrquxZzKacXf4=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndTyh9WaX/dz0FUSFKRGCjSH1a/BKOE2BoVcMmP6gZ9iOGcaBZewqAysgZTxKZtA31HFYjDhPA+6oGfWMExoCpoKSXMRfm/MWWzMLI7cZMzwwSx7mfif17c4vg7nQqUWQfHsEAoJ+SHDtXANAB0JDYgsSw5UKMqZZoigBWWcO9G6Siquj2D5+1XSuagHjrcua42bopkyOSGn5JwE5Io0yB1pkjbhBMgTeSYvnvVevTfv/We05BU7x+QPvI9vFlOROQ==</latexit><latexit sha1_base64="z9da9S4a6AiKxwPrquxZzKacXf4=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndTyh9WaX/dz0FUSFKRGCjSH1a/BKOE2BoVcMmP6gZ9iOGcaBZewqAysgZTxKZtA31HFYjDhPA+6oGfWMExoCpoKSXMRfm/MWWzMLI7cZMzwwSx7mfif17c4vg7nQqUWQfHsEAoJ+SHDtXANAB0JDYgsSw5UKMqZZoigBWWcO9G6Siquj2D5+1XSuagHjrcua42bopkyOSGn5JwE5Io0yB1pkjbhBMgTeSYvnvVevTfv/We05BU7x+QPvI9vFlOROQ==</latexit><latexit sha1_base64="z9da9S4a6AiKxwPrquxZzKacXf4=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndTyh9WaX/dz0FUSFKRGCjSH1a/BKOE2BoVcMmP6gZ9iOGcaBZewqAysgZTxKZtA31HFYjDhPA+6oGfWMExoCpoKSXMRfm/MWWzMLI7cZMzwwSx7mfif17c4vg7nQqUWQfHsEAoJ+SHDtXANAB0JDYgsSw5UKMqZZoigBWWcO9G6Siquj2D5+1XSuagHjrcua42bopkyOSGn5JwE5Io0yB1pkjbhBMgTeSYvnvVevTfv/We05BU7x+QPvI9vFlOROQ==</latexit>

s = 0
<latexit sha1_base64="CG95pXiRCIVyR0NZe2BMjAW9hiI=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIREjRIETSUQZCHlFjR+bIJp5zP1t0aFFn5BFqo6BAt30PBv3A2LiBhqtHMrnZ2glgKg6776ZSWlldW18rrlY3Nre2d6u5e20SJ5tDikYx0N2AGpFDQQoESurEGFgYSOsHkKvM7D6CNiNQdTmPwQzZWYiQ4Qyvdmgt3UK25dTcHXSReQWqkQHNQ/eoPI56EoJBLZkzPc2P0U6ZRcAmzSj8xEDM+YWPoWapYCMZP86gzepQYhhGNQVMhaS7C742UhcZMw8BOhgzvzbyXif95vQRH534qVJwgKJ4dQiEhP2S4FrYDoEOhAZFlyYEKRTnTDBG0oIxzKya2lIrtw5v/fpG0T+qe5TentcZl0UyZHJBDckw8ckYa5Jo0SYtwMiZP5Jm8OI/Oq/PmvP+MlpxiZ5/8gfPxDXO1kf0=</latexit><latexit sha1_base64="CG95pXiRCIVyR0NZe2BMjAW9hiI=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIREjRIETSUQZCHlFjR+bIJp5zP1t0aFFn5BFqo6BAt30PBv3A2LiBhqtHMrnZ2glgKg6776ZSWlldW18rrlY3Nre2d6u5e20SJ5tDikYx0N2AGpFDQQoESurEGFgYSOsHkKvM7D6CNiNQdTmPwQzZWYiQ4Qyvdmgt3UK25dTcHXSReQWqkQHNQ/eoPI56EoJBLZkzPc2P0U6ZRcAmzSj8xEDM+YWPoWapYCMZP86gzepQYhhGNQVMhaS7C742UhcZMw8BOhgzvzbyXif95vQRH534qVJwgKJ4dQiEhP2S4FrYDoEOhAZFlyYEKRTnTDBG0oIxzKya2lIrtw5v/fpG0T+qe5TentcZl0UyZHJBDckw8ckYa5Jo0SYtwMiZP5Jm8OI/Oq/PmvP+MlpxiZ5/8gfPxDXO1kf0=</latexit><latexit sha1_base64="CG95pXiRCIVyR0NZe2BMjAW9hiI=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIREjRIETSUQZCHlFjR+bIJp5zP1t0aFFn5BFqo6BAt30PBv3A2LiBhqtHMrnZ2glgKg6776ZSWlldW18rrlY3Nre2d6u5e20SJ5tDikYx0N2AGpFDQQoESurEGFgYSOsHkKvM7D6CNiNQdTmPwQzZWYiQ4Qyvdmgt3UK25dTcHXSReQWqkQHNQ/eoPI56EoJBLZkzPc2P0U6ZRcAmzSj8xEDM+YWPoWapYCMZP86gzepQYhhGNQVMhaS7C742UhcZMw8BOhgzvzbyXif95vQRH534qVJwgKJ4dQiEhP2S4FrYDoEOhAZFlyYEKRTnTDBG0oIxzKya2lIrtw5v/fpG0T+qe5TentcZl0UyZHJBDckw8ckYa5Jo0SYtwMiZP5Jm8OI/Oq/PmvP+MlpxiZ5/8gfPxDXO1kf0=</latexit><latexit sha1_base64="CG95pXiRCIVyR0NZe2BMjAW9hiI=">AAAB9XicbVC7TsNAEDyHVwivACXNiQiJKrIREjRIETSUQZCHlFjR+bIJp5zP1t0aFFn5BFqo6BAt30PBv3A2LiBhqtHMrnZ2glgKg6776ZSWlldW18rrlY3Nre2d6u5e20SJ5tDikYx0N2AGpFDQQoESurEGFgYSOsHkKvM7D6CNiNQdTmPwQzZWYiQ4Qyvdmgt3UK25dTcHXSReQWqkQHNQ/eoPI56EoJBLZkzPc2P0U6ZRcAmzSj8xEDM+YWPoWapYCMZP86gzepQYhhGNQVMhaS7C742UhcZMw8BOhgzvzbyXif95vQRH534qVJwgKJ4dQiEhP2S4FrYDoEOhAZFlyYEKRTnTDBG0oIxzKya2lIrtw5v/fpG0T+qe5TentcZl0UyZHJBDckw8ckYa5Jo0SYtwMiZP5Jm8OI/Oq/PmvP+MlpxiZ5/8gfPxDXO1kf0=</latexit>

s = ∞
<latexit sha1_base64="qpea17Z6USkJNuLf/Cu0B+hjCYc=">AAAB+nicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCggYpgoYySOQhJVa0vmzCKeezdbdGikJ+ghYqOkTLz1DwL9jGBSRMNZrZ1c5OECtpyXU/naXlldW19dJGeXNre2e3srffslFiBDZFpCLTCcCikhqbJElhJzYIYaCwHYyvM7/9gMbKSN/RJEY/hJGWQymAUqljL3tSD2nSr1TdmpuDLxKvIFVWoNGvfPUGkUhC1CQUWNv13Jj8KRiSQuGs3EssxiDGMMJuSjWEaP1pnnfGjxMLFPEYDZeK5yL+3phCaO0kDNLJEOjeznuZ+J/XTWh44U+ljhNCLbJDJBXmh6wwMi0C+UAaJIIsOXKpuQADRGgkByFSMUmbKad9ePPfL5LWac1L+e1ZtX5VNFNih+yInTCPnbM6u2EN1mSCKfbEntmL8+i8Om/O+8/oklPsHLA/cD6+Ado4lIU=</latexit><latexit sha1_base64="qpea17Z6USkJNuLf/Cu0B+hjCYc=">AAAB+nicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCggYpgoYySOQhJVa0vmzCKeezdbdGikJ+ghYqOkTLz1DwL9jGBSRMNZrZ1c5OECtpyXU/naXlldW19dJGeXNre2e3srffslFiBDZFpCLTCcCikhqbJElhJzYIYaCwHYyvM7/9gMbKSN/RJEY/hJGWQymAUqljL3tSD2nSr1TdmpuDLxKvIFVWoNGvfPUGkUhC1CQUWNv13Jj8KRiSQuGs3EssxiDGMMJuSjWEaP1pnnfGjxMLFPEYDZeK5yL+3phCaO0kDNLJEOjeznuZ+J/XTWh44U+ljhNCLbJDJBXmh6wwMi0C+UAaJIIsOXKpuQADRGgkByFSMUmbKad9ePPfL5LWac1L+e1ZtX5VNFNih+yInTCPnbM6u2EN1mSCKfbEntmL8+i8Om/O+8/oklPsHLA/cD6+Ado4lIU=</latexit><latexit sha1_base64="qpea17Z6USkJNuLf/Cu0B+hjCYc=">AAAB+nicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCggYpgoYySOQhJVa0vmzCKeezdbdGikJ+ghYqOkTLz1DwL9jGBSRMNZrZ1c5OECtpyXU/naXlldW19dJGeXNre2e3srffslFiBDZFpCLTCcCikhqbJElhJzYIYaCwHYyvM7/9gMbKSN/RJEY/hJGWQymAUqljL3tSD2nSr1TdmpuDLxKvIFVWoNGvfPUGkUhC1CQUWNv13Jj8KRiSQuGs3EssxiDGMMJuSjWEaP1pnnfGjxMLFPEYDZeK5yL+3phCaO0kDNLJEOjeznuZ+J/XTWh44U+ljhNCLbJDJBXmh6wwMi0C+UAaJIIsOXKpuQADRGgkByFSMUmbKad9ePPfL5LWac1L+e1ZtX5VNFNih+yInTCPnbM6u2EN1mSCKfbEntmL8+i8Om/O+8/oklPsHLA/cD6+Ado4lIU=</latexit><latexit sha1_base64="qpea17Z6USkJNuLf/Cu0B+hjCYc=">AAAB+nicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCggYpgoYySOQhJVa0vmzCKeezdbdGikJ+ghYqOkTLz1DwL9jGBSRMNZrZ1c5OECtpyXU/naXlldW19dJGeXNre2e3srffslFiBDZFpCLTCcCikhqbJElhJzYIYaCwHYyvM7/9gMbKSN/RJEY/hJGWQymAUqljL3tSD2nSr1TdmpuDLxKvIFVWoNGvfPUGkUhC1CQUWNv13Jj8KRiSQuGs3EssxiDGMMJuSjWEaP1pnnfGjxMLFPEYDZeK5yL+3phCaO0kDNLJEOjeznuZ+J/XTWh44U+ljhNCLbJDJBXmh6wwMi0C+UAaJIIsOXKpuQADRGgkByFSMUmbKad9ePPfL5LWac1L+e1ZtX5VNFNih+yInTCPnbM6u2EN1mSCKfbEntmL8+i8Om/O+8/oklPsHLA/cD6+Ado4lIU=</latexit>

We cannot expand on s+t+u=0, we expand in the enlarged space

Analytic and crossing symmetric ansatz




Need to cancel spurious square roots

Low Energy Behavior

Impose the low energy EFT behavior at s=0



a+ b ≤ Nmax
<latexit sha1_base64="k1sa1oXarl9bdv0PiZ0R73A+dio=">AAACCHicbVDLSgNBEJz1GeMrPm5eBoMgCGFXBD0GvXiSCOYBybL0TjpxyOzDmV5JXPIDfoVXPXkTr/6FB//FTcxBE+tUVHXT1eXHShqy7U9rbn5hcWk5t5JfXVvf2CxsbddMlGiBVRGpSDd8MKhkiFWSpLARa4TAV1j3excjv36P2sgovKFBjG4A3VB2pADKJK+wC0d+S+Edv/JahH1KA+gPvULRLtlj8FniTEiRTVDxCl+tdiSSAEMSCoxpOnZMbgqapFA4zLcSgzGIHnSxmdEQAjRuOk4/5AeJAYp4jJpLxcci/t5IITBmEPjZZAB0a6a9kfif10yoc+amMowTwlCMDpFUOD5khJZZLcjbUiMRjJIjlyEXoIEIteQgRCYmWU/5rA9n+vtZUjsuORm/PimWzyfN5Nge22eHzGGnrMwuWYVVmWAP7Ik9sxfr0Xq13qz3n9E5a7Kzw/7A+vgGUKaZsA==</latexit><latexit sha1_base64="k1sa1oXarl9bdv0PiZ0R73A+dio=">AAACCHicbVDLSgNBEJz1GeMrPm5eBoMgCGFXBD0GvXiSCOYBybL0TjpxyOzDmV5JXPIDfoVXPXkTr/6FB//FTcxBE+tUVHXT1eXHShqy7U9rbn5hcWk5t5JfXVvf2CxsbddMlGiBVRGpSDd8MKhkiFWSpLARa4TAV1j3excjv36P2sgovKFBjG4A3VB2pADKJK+wC0d+S+Edv/JahH1KA+gPvULRLtlj8FniTEiRTVDxCl+tdiSSAEMSCoxpOnZMbgqapFA4zLcSgzGIHnSxmdEQAjRuOk4/5AeJAYp4jJpLxcci/t5IITBmEPjZZAB0a6a9kfif10yoc+amMowTwlCMDpFUOD5khJZZLcjbUiMRjJIjlyEXoIEIteQgRCYmWU/5rA9n+vtZUjsuORm/PimWzyfN5Nge22eHzGGnrMwuWYVVmWAP7Ik9sxfr0Xq13qz3n9E5a7Kzw/7A+vgGUKaZsA==</latexit><latexit sha1_base64="k1sa1oXarl9bdv0PiZ0R73A+dio=">AAACCHicbVDLSgNBEJz1GeMrPm5eBoMgCGFXBD0GvXiSCOYBybL0TjpxyOzDmV5JXPIDfoVXPXkTr/6FB//FTcxBE+tUVHXT1eXHShqy7U9rbn5hcWk5t5JfXVvf2CxsbddMlGiBVRGpSDd8MKhkiFWSpLARa4TAV1j3excjv36P2sgovKFBjG4A3VB2pADKJK+wC0d+S+Edv/JahH1KA+gPvULRLtlj8FniTEiRTVDxCl+tdiSSAEMSCoxpOnZMbgqapFA4zLcSgzGIHnSxmdEQAjRuOk4/5AeJAYp4jJpLxcci/t5IITBmEPjZZAB0a6a9kfif10yoc+amMowTwlCMDpFUOD5khJZZLcjbUiMRjJIjlyEXoIEIteQgRCYmWU/5rA9n+vtZUjsuORm/PimWzyfN5Nge22eHzGGnrMwuWYVVmWAP7Ik9sxfr0Xq13qz3n9E5a7Kzw/7A+vgGUKaZsA==</latexit><latexit sha1_base64="k1sa1oXarl9bdv0PiZ0R73A+dio=">AAACCHicbVDLSgNBEJz1GeMrPm5eBoMgCGFXBD0GvXiSCOYBybL0TjpxyOzDmV5JXPIDfoVXPXkTr/6FB//FTcxBE+tUVHXT1eXHShqy7U9rbn5hcWk5t5JfXVvf2CxsbddMlGiBVRGpSDd8MKhkiFWSpLARa4TAV1j3excjv36P2sgovKFBjG4A3VB2pADKJK+wC0d+S+Edv/JahH1KA+gPvULRLtlj8FniTEiRTVDxCl+tdiSSAEMSCoxpOnZMbgqapFA4zLcSgzGIHnSxmdEQAjRuOk4/5AeJAYp4jJpLxcci/t5IITBmEPjZZAB0a6a9kfif10yoc+amMowTwlCMDpFUOD5khJZZLcjbUiMRjJIjlyEXoIEIteQgRCYmWU/5rA9n+vtZUjsuORm/PimWzyfN5Nge22eHzGGnrMwuWYVVmWAP7Ik9sxfr0Xq13qz3n9E5a7Kzw/7A+vgGUKaZsA==</latexit>

The naive counting 

Number of free parameters once we impose low energy up to O(s^2)

Unitarity will be imposed numerically as a set of quadratic constraints


1) Project on the irreps of O(N)

2) Project on the various spin components



A(0)(s, t, u) = NfA(s|t, u) +A(t|s, u) +A(u|s, t)
<latexit sha1_base64="BxuPqJoa3GwYix2jQx9iPR4rGOc=">AAACIXicbZDLSgMxFIYz9VbrbdSlm2ARpqhlRgTdCFY3rkTBqlBrycTTGpq5kJwIMvYpfASfwq2u3Ik7Ed/FTO1CrWf15f/P4eT8YSqFRt9/dwojo2PjE8XJ0tT0zOycO79wqhOjONR5IhN1HjINUsRQR4ESzlMFLAolnIXd/dw/uwGlRRKf4G0KzYh1YtEWnKGVWu567TLz/ErP02u4Zio7h602rXn6Ln+s1jy8099gLGCl5Zb9qt8vOgzBAMpkUEct9/PiKuEmghi5ZFo3Aj/FZsYUCi6hV7owGlLGu6wDDYsxi0A3s/5ZPbpiNMOEpqCokLQvws+JjEVa30ah7YwYXuu/Xi7+5zUMtrebmYhTgxDzfBEKCf1Fmith8wJ6JRQgsvznQEVMOVMMEZSgjHMrGhtgyeYR/L1+GE43qoHl483y7t4gmSJZIsvEIwHZIrvkgByROuHknjySJ/LsPDgvzqvz9t1acAYzi+RXOR9fFp2glw==</latexit><latexit sha1_base64="BxuPqJoa3GwYix2jQx9iPR4rGOc=">AAACIXicbZDLSgMxFIYz9VbrbdSlm2ARpqhlRgTdCFY3rkTBqlBrycTTGpq5kJwIMvYpfASfwq2u3Ik7Ed/FTO1CrWf15f/P4eT8YSqFRt9/dwojo2PjE8XJ0tT0zOycO79wqhOjONR5IhN1HjINUsRQR4ESzlMFLAolnIXd/dw/uwGlRRKf4G0KzYh1YtEWnKGVWu567TLz/ErP02u4Zio7h602rXn6Ln+s1jy8099gLGCl5Zb9qt8vOgzBAMpkUEct9/PiKuEmghi5ZFo3Aj/FZsYUCi6hV7owGlLGu6wDDYsxi0A3s/5ZPbpiNMOEpqCokLQvws+JjEVa30ah7YwYXuu/Xi7+5zUMtrebmYhTgxDzfBEKCf1Fmith8wJ6JRQgsvznQEVMOVMMEZSgjHMrGhtgyeYR/L1+GE43qoHl483y7t4gmSJZIsvEIwHZIrvkgByROuHknjySJ/LsPDgvzqvz9t1acAYzi+RXOR9fFp2glw==</latexit><latexit sha1_base64="BxuPqJoa3GwYix2jQx9iPR4rGOc=">AAACIXicbZDLSgMxFIYz9VbrbdSlm2ARpqhlRgTdCFY3rkTBqlBrycTTGpq5kJwIMvYpfASfwq2u3Ik7Ed/FTO1CrWf15f/P4eT8YSqFRt9/dwojo2PjE8XJ0tT0zOycO79wqhOjONR5IhN1HjINUsRQR4ESzlMFLAolnIXd/dw/uwGlRRKf4G0KzYh1YtEWnKGVWu567TLz/ErP02u4Zio7h602rXn6Ln+s1jy8099gLGCl5Zb9qt8vOgzBAMpkUEct9/PiKuEmghi5ZFo3Aj/FZsYUCi6hV7owGlLGu6wDDYsxi0A3s/5ZPbpiNMOEpqCokLQvws+JjEVa30ah7YwYXuu/Xi7+5zUMtrebmYhTgxDzfBEKCf1Fmith8wJ6JRQgsvznQEVMOVMMEZSgjHMrGhtgyeYR/L1+GE43qoHl483y7t4gmSJZIsvEIwHZIrvkgByROuHknjySJ/LsPDgvzqvz9t1acAYzi+RXOR9fFp2glw==</latexit><latexit sha1_base64="JsY2M/+G/6hlSBrAiTTvRkpSb8w=">AAAB5HicbZA7SwNBFIXvxldco8baZjAIVmHXRkvBxjKCeUBcwt3JTRwy+2DmrhBC/oCtlZ34ryz8L86uKTTxVB/nzHDvPXGuleUg+PRqW9s7u3v1ff+g4R8eHTcbPZsVRlJXZjozgxgtaZVSlxVrGuSGMIk19ePZbZn3n8lYlaUPPM8pSnCaqomSyM7qjJqtoB1UEpsQrqAFK42aX4/jTBYJpSw1WjsMg5yjBRpWUtPSfyws5ShnOKWhwxQTstGiWnMpzguLnImcjFBaVCb9/rHAxNp5EruXCfKTXc9K879sWPDkOlqoNC+YUlkOYqWpGmSlUe5+EmNliBnLzUmoVEg0yExGCZTSmYUrxHd1hOvHb0Lvsh06vg+gDqdwBhcQwhXcwB10oAsSxvACr5713rz3n9pq3qq/E/gj7+MbljKOsg==</latexit><latexit sha1_base64="ljyvMrrga7IWv8ChbYF5Z/clJnk=">AAACFnicbZC5TgMxFEXfsBO2QEtjESFNxKIZGmiQiGioEEhkkUKIPOYFLDyL7GekaMhX8Al8BS1UdIiOgn/BE1Kw3er4XlvP70aZkoaC4N0bG5+YnJqemS3NzS8sLpWX5xsmtVpgXaQq1a2IG1QywTpJUtjKNPI4UtiMbg6LvHmL2sg0OaN+hp2YXyWyJwUnZ3XLW7WL3A+qA99s0qat7h93e6zmm7visFHz6c58gXVA1W65EmwHQ7G/EI6gAiOddMsf55epsDEmJBQ3ph0GGXVyrkkKhYPSuTWYcXHDr7DtMOExmk4+XGvA1q3hlLIMNZOKDU38/iLnsTH9OHI3Y07X5ndWmP9lbUu9vU4uk8wSJqIYRFLhcJARWrq+kF1KjUS8+DkymTDBNSdCLRkXwpnWFVhyfYS/t/8LjZ3t0PFpADOwCmvgQwi7cABHcAJ1EHAPj/AEz96D9+K9fjU35o0qXIEf8t4+ATLxnws=</latexit><latexit sha1_base64="ljyvMrrga7IWv8ChbYF5Z/clJnk=">AAACFnicbZC5TgMxFEXfsBO2QEtjESFNxKIZGmiQiGioEEhkkUKIPOYFLDyL7GekaMhX8Al8BS1UdIiOgn/BE1Kw3er4XlvP70aZkoaC4N0bG5+YnJqemS3NzS8sLpWX5xsmtVpgXaQq1a2IG1QywTpJUtjKNPI4UtiMbg6LvHmL2sg0OaN+hp2YXyWyJwUnZ3XLW7WL3A+qA99s0qat7h93e6zmm7visFHz6c58gXVA1W65EmwHQ7G/EI6gAiOddMsf55epsDEmJBQ3ph0GGXVyrkkKhYPSuTWYcXHDr7DtMOExmk4+XGvA1q3hlLIMNZOKDU38/iLnsTH9OHI3Y07X5ndWmP9lbUu9vU4uk8wSJqIYRFLhcJARWrq+kF1KjUS8+DkymTDBNSdCLRkXwpnWFVhyfYS/t/8LjZ3t0PFpADOwCmvgQwi7cABHcAJ1EHAPj/AEz96D9+K9fjU35o0qXIEf8t4+ATLxnws=</latexit><latexit sha1_base64="9Ap3fAs5xDrxGkBMq3fbbj5JwIk=">AAACIXicbZC7TgMxEEW94RXCK0BJYxEhbQREuzTQIBFoqFCQCCCFEHnNJFjxPmSPkdAmX8En8BW0UNEhOoT4F7xJCiBMdXzvjMZzg0QKjZ734eQmJqemZ/Kzhbn5hcWl4vLKuY6N4lDnsYzVZcA0SBFBHQVKuEwUsDCQcBF0jzL/4g6UFnF0hvcJNEPWiURbcIZWahW3q9ep65X7rt7CLVPeP2m1adXVveyxWXWxp4dgLGC5VSx5FW9QdBz8EZTIqGqt4tfVTcxNCBFyybRu+F6CzZQpFFxCv3BlNCSMd1kHGhYjFoJupoOz+nTDaIYxTUBRIelAhJ8TKQu1vg8D2xkyvNV/vUz8z2sYbO81UxElBiHi2SIUEgaLNFfC5gX0RihAZNnPgYqIcqYYIihBGedWNDbAgs3D/3v9OJzvVHzLp17p4HCUTJ6skXXiEp/skgNyTGqkTjh5IE/kmbw4j86r8+a8D1tzzmhmlfwq5/MbFV2gkw==</latexit><latexit sha1_base64="BxuPqJoa3GwYix2jQx9iPR4rGOc=">AAACIXicbZDLSgMxFIYz9VbrbdSlm2ARpqhlRgTdCFY3rkTBqlBrycTTGpq5kJwIMvYpfASfwq2u3Ik7Ed/FTO1CrWf15f/P4eT8YSqFRt9/dwojo2PjE8XJ0tT0zOycO79wqhOjONR5IhN1HjINUsRQR4ESzlMFLAolnIXd/dw/uwGlRRKf4G0KzYh1YtEWnKGVWu567TLz/ErP02u4Zio7h602rXn6Ln+s1jy8099gLGCl5Zb9qt8vOgzBAMpkUEct9/PiKuEmghi5ZFo3Aj/FZsYUCi6hV7owGlLGu6wDDYsxi0A3s/5ZPbpiNMOEpqCokLQvws+JjEVa30ah7YwYXuu/Xi7+5zUMtrebmYhTgxDzfBEKCf1Fmith8wJ6JRQgsvznQEVMOVMMEZSgjHMrGhtgyeYR/L1+GE43qoHl483y7t4gmSJZIsvEIwHZIrvkgByROuHknjySJ/LsPDgvzqvz9t1acAYzi+RXOR9fFp2glw==</latexit><latexit sha1_base64="BxuPqJoa3GwYix2jQx9iPR4rGOc=">AAACIXicbZDLSgMxFIYz9VbrbdSlm2ARpqhlRgTdCFY3rkTBqlBrycTTGpq5kJwIMvYpfASfwq2u3Ik7Ed/FTO1CrWf15f/P4eT8YSqFRt9/dwojo2PjE8XJ0tT0zOycO79wqhOjONR5IhN1HjINUsRQR4ESzlMFLAolnIXd/dw/uwGlRRKf4G0KzYh1YtEWnKGVWu567TLz/ErP02u4Zio7h602rXn6Ln+s1jy8099gLGCl5Zb9qt8vOgzBAMpkUEct9/PiKuEmghi5ZFo3Aj/FZsYUCi6hV7owGlLGu6wDDYsxi0A3s/5ZPbpiNMOEpqCokLQvws+JjEVa30ah7YwYXuu/Xi7+5zUMtrebmYhTgxDzfBEKCf1Fmith8wJ6JRQgsvznQEVMOVMMEZSgjHMrGhtgyeYR/L1+GE43qoHl483y7t4gmSJZIsvEIwHZIrvkgByROuHknjySJ/LsPDgvzqvz9t1acAYzi+RXOR9fFp2glw==</latexit><latexit sha1_base64="BxuPqJoa3GwYix2jQx9iPR4rGOc=">AAACIXicbZDLSgMxFIYz9VbrbdSlm2ARpqhlRgTdCFY3rkTBqlBrycTTGpq5kJwIMvYpfASfwq2u3Ik7Ed/FTO1CrWf15f/P4eT8YSqFRt9/dwojo2PjE8XJ0tT0zOycO79wqhOjONR5IhN1HjINUsRQR4ESzlMFLAolnIXd/dw/uwGlRRKf4G0KzYh1YtEWnKGVWu567TLz/ErP02u4Zio7h602rXn6Ln+s1jy8099gLGCl5Zb9qt8vOgzBAMpkUEct9/PiKuEmghi5ZFo3Aj/FZsYUCi6hV7owGlLGu6wDDYsxi0A3s/5ZPbpiNMOEpqCokLQvws+JjEVa30ah7YwYXuu/Xi7+5zUMtrebmYhTgxDzfBEKCf1Fmith8wJ6JRQgsvznQEVMOVMMEZSgjHMrGhtgyeYR/L1+GE43qoHl483y7t4gmSJZIsvEIwHZIrvkgByROuHknjySJ/LsPDgvzqvz9t1acAYzi+RXOR9fFp2glw==</latexit><latexit sha1_base64="BxuPqJoa3GwYix2jQx9iPR4rGOc=">AAACIXicbZDLSgMxFIYz9VbrbdSlm2ARpqhlRgTdCFY3rkTBqlBrycTTGpq5kJwIMvYpfASfwq2u3Ik7Ed/FTO1CrWf15f/P4eT8YSqFRt9/dwojo2PjE8XJ0tT0zOycO79wqhOjONR5IhN1HjINUsRQR4ESzlMFLAolnIXd/dw/uwGlRRKf4G0KzYh1YtEWnKGVWu567TLz/ErP02u4Zio7h602rXn6Ln+s1jy8099gLGCl5Zb9qt8vOgzBAMpkUEct9/PiKuEmghi5ZFo3Aj/FZsYUCi6hV7owGlLGu6wDDYsxi0A3s/5ZPbpiNMOEpqCokLQvws+JjEVa30ah7YwYXuu/Xi7+5zUMtrebmYhTgxDzfBEKCf1Fmith8wJ6JRQgsvznQEVMOVMMEZSgjHMrGhtgyeYR/L1+GE43qoHl483y7t4gmSJZIsvEIwHZIrvkgByROuHknjySJ/LsPDgvzqvz9t1acAYzi+RXOR9fFp2glw==</latexit><latexit sha1_base64="BxuPqJoa3GwYix2jQx9iPR4rGOc=">AAACIXicbZDLSgMxFIYz9VbrbdSlm2ARpqhlRgTdCFY3rkTBqlBrycTTGpq5kJwIMvYpfASfwq2u3Ik7Ed/FTO1CrWf15f/P4eT8YSqFRt9/dwojo2PjE8XJ0tT0zOycO79wqhOjONR5IhN1HjINUsRQR4ESzlMFLAolnIXd/dw/uwGlRRKf4G0KzYh1YtEWnKGVWu567TLz/ErP02u4Zio7h602rXn6Ln+s1jy8099gLGCl5Zb9qt8vOgzBAMpkUEct9/PiKuEmghi5ZFo3Aj/FZsYUCi6hV7owGlLGu6wDDYsxi0A3s/5ZPbpiNMOEpqCokLQvws+JjEVa30ah7YwYXuu/Xi7+5zUMtrebmYhTgxDzfBEKCf1Fmith8wJ6JRQgsvznQEVMOVMMEZSgjHMrGhtgyeYR/L1+GE43qoHl483y7t4gmSJZIsvEIwHZIrvkgByROuHknjySJ/LsPDgvzqvz9t1acAYzi+RXOR9fFp2glw==</latexit><latexit sha1_base64="BxuPqJoa3GwYix2jQx9iPR4rGOc=">AAACIXicbZDLSgMxFIYz9VbrbdSlm2ARpqhlRgTdCFY3rkTBqlBrycTTGpq5kJwIMvYpfASfwq2u3Ik7Ed/FTO1CrWf15f/P4eT8YSqFRt9/dwojo2PjE8XJ0tT0zOycO79wqhOjONR5IhN1HjINUsRQR4ESzlMFLAolnIXd/dw/uwGlRRKf4G0KzYh1YtEWnKGVWu567TLz/ErP02u4Zio7h602rXn6Ln+s1jy8099gLGCl5Zb9qt8vOgzBAMpkUEct9/PiKuEmghi5ZFo3Aj/FZsYUCi6hV7owGlLGu6wDDYsxi0A3s/5ZPbpiNMOEpqCokLQvws+JjEVa30ah7YwYXuu/Xi7+5zUMtrebmYhTgxDzfBEKCf1Fmith8wJ6JRQgsvznQEVMOVMMEZSgjHMrGhtgyeYR/L1+GE43qoHl483y7t4gmSJZIsvEIwHZIrvkgByROuHknjySJ/LsPDgvzqvz9t1acAYzi+RXOR9fFp2glw==</latexit>

A(1)(s, t, u) = A(t|s, u)−A(u|s, t)
<latexit sha1_base64="S24tgus1LAq/p2GJjvrd18Kw2x8=">AAACFHicbZA9TwJBEIb38Bu/UEubjcTkSJDcGRNtTEAbS01ETADJ3jLghr2P7M6akJPWn+CvsNXKztjaW/hfXJBCwamevO9MZuYNEik0et6nk5mZnZtfWFzKLq+srq3nNjavdGwUhyqPZayuA6ZBigiqKFDCdaKAhYGEWtA7Hfq1O1BaxNEl9hNohqwbiY7gDK3UytHKTer6hYGri1g0heOKi/fawl7FNRaw0MrlvZI3KjoN/hjyZFznrdxXox1zE0KEXDKt676XYDNlCgWXMMg2jIaE8R7rQt1ixELQzXT0yYDuGs0wpgkoKiQdifB7ImWh1v0wsJ0hw1s96Q3F/7y6wc5RMxVRYhAiPlyEQsJokeZK2IiAtoUCRDa8HKiIKGeKIYISlHFuRWMzy9o8/Mnvp+Fqv+RbvjjIl0/GySySbbJDXOKTQ1ImZ+ScVAknD+SJPJMX59F5dd6c95/WjDOe2SJ/yvn4BnfmnCQ=</latexit><latexit sha1_base64="S24tgus1LAq/p2GJjvrd18Kw2x8=">AAACFHicbZA9TwJBEIb38Bu/UEubjcTkSJDcGRNtTEAbS01ETADJ3jLghr2P7M6akJPWn+CvsNXKztjaW/hfXJBCwamevO9MZuYNEik0et6nk5mZnZtfWFzKLq+srq3nNjavdGwUhyqPZayuA6ZBigiqKFDCdaKAhYGEWtA7Hfq1O1BaxNEl9hNohqwbiY7gDK3UytHKTer6hYGri1g0heOKi/fawl7FNRaw0MrlvZI3KjoN/hjyZFznrdxXox1zE0KEXDKt676XYDNlCgWXMMg2jIaE8R7rQt1ixELQzXT0yYDuGs0wpgkoKiQdifB7ImWh1v0wsJ0hw1s96Q3F/7y6wc5RMxVRYhAiPlyEQsJokeZK2IiAtoUCRDa8HKiIKGeKIYISlHFuRWMzy9o8/Mnvp+Fqv+RbvjjIl0/GySySbbJDXOKTQ1ImZ+ScVAknD+SJPJMX59F5dd6c95/WjDOe2SJ/yvn4BnfmnCQ=</latexit><latexit sha1_base64="S24tgus1LAq/p2GJjvrd18Kw2x8=">AAACFHicbZA9TwJBEIb38Bu/UEubjcTkSJDcGRNtTEAbS01ETADJ3jLghr2P7M6akJPWn+CvsNXKztjaW/hfXJBCwamevO9MZuYNEik0et6nk5mZnZtfWFzKLq+srq3nNjavdGwUhyqPZayuA6ZBigiqKFDCdaKAhYGEWtA7Hfq1O1BaxNEl9hNohqwbiY7gDK3UytHKTer6hYGri1g0heOKi/fawl7FNRaw0MrlvZI3KjoN/hjyZFznrdxXox1zE0KEXDKt676XYDNlCgWXMMg2jIaE8R7rQt1ixELQzXT0yYDuGs0wpgkoKiQdifB7ImWh1v0wsJ0hw1s96Q3F/7y6wc5RMxVRYhAiPlyEQsJokeZK2IiAtoUCRDa8HKiIKGeKIYISlHFuRWMzy9o8/Mnvp+Fqv+RbvjjIl0/GySySbbJDXOKTQ1ImZ+ScVAknD+SJPJMX59F5dd6c95/WjDOe2SJ/yvn4BnfmnCQ=</latexit><latexit sha1_base64="S24tgus1LAq/p2GJjvrd18Kw2x8=">AAACFHicbZA9TwJBEIb38Bu/UEubjcTkSJDcGRNtTEAbS01ETADJ3jLghr2P7M6akJPWn+CvsNXKztjaW/hfXJBCwamevO9MZuYNEik0et6nk5mZnZtfWFzKLq+srq3nNjavdGwUhyqPZayuA6ZBigiqKFDCdaKAhYGEWtA7Hfq1O1BaxNEl9hNohqwbiY7gDK3UytHKTer6hYGri1g0heOKi/fawl7FNRaw0MrlvZI3KjoN/hjyZFznrdxXox1zE0KEXDKt676XYDNlCgWXMMg2jIaE8R7rQt1ixELQzXT0yYDuGs0wpgkoKiQdifB7ImWh1v0wsJ0hw1s96Q3F/7y6wc5RMxVRYhAiPlyEQsJokeZK2IiAtoUCRDa8HKiIKGeKIYISlHFuRWMzy9o8/Mnvp+Fqv+RbvjjIl0/GySySbbJDXOKTQ1ImZ+ScVAknD+SJPJMX59F5dd6c95/WjDOe2SJ/yvn4BnfmnCQ=</latexit>

A(2)(s, t, u) = A(t|s, u) +A(u|s, t)
<latexit sha1_base64="fpDEk7fqWJVebHJ/HT9z8rCxyrY=">AAACFHicbZA9SwNBEIb34nf8ilraLAbhghLugqCNYLSxVDAaSM6wt07ikr0PdmeFcKb1J/grbLWyE1t7C/+LezGFX1M9vO8MM/OGqRQaPe/dKUxMTk3PzM4V5xcWl5ZLK6vnOjGKQ4MnMlHNkGmQIoYGCpTQTBWwKJRwEfaPcv/iBpQWSXyGgxSCiPVi0RWcoZU6JVq/zNxaZejqbdw2lf26i7fawlbdNRaw0imVvao3KvoX/DGUybhOOqWP9lXCTQQxcsm0bvleikHGFAouYVhsGw0p433Wg5bFmEWgg2z0yZBuGs0woSkoKiQdifB9ImOR1oMotJ0Rw2v928vF/7yWwe5ekIk4NQgxzxehkDBapLkSNiKgV0IBIssvBypiypliiKAEZZxb0djMijYP//f3f+G8VvUtn+6UDw7HycySdbJBXOKTXXJAjskJaRBO7sgDeSRPzr3z7Lw4r1+tBWc8s0Z+lPP2CXZinCM=</latexit><latexit sha1_base64="fpDEk7fqWJVebHJ/HT9z8rCxyrY=">AAACFHicbZA9SwNBEIb34nf8ilraLAbhghLugqCNYLSxVDAaSM6wt07ikr0PdmeFcKb1J/grbLWyE1t7C/+LezGFX1M9vO8MM/OGqRQaPe/dKUxMTk3PzM4V5xcWl5ZLK6vnOjGKQ4MnMlHNkGmQIoYGCpTQTBWwKJRwEfaPcv/iBpQWSXyGgxSCiPVi0RWcoZU6JVq/zNxaZejqbdw2lf26i7fawlbdNRaw0imVvao3KvoX/DGUybhOOqWP9lXCTQQxcsm0bvleikHGFAouYVhsGw0p433Wg5bFmEWgg2z0yZBuGs0woSkoKiQdifB9ImOR1oMotJ0Rw2v928vF/7yWwe5ekIk4NQgxzxehkDBapLkSNiKgV0IBIssvBypiypliiKAEZZxb0djMijYP//f3f+G8VvUtn+6UDw7HycySdbJBXOKTXXJAjskJaRBO7sgDeSRPzr3z7Lw4r1+tBWc8s0Z+lPP2CXZinCM=</latexit><latexit sha1_base64="fpDEk7fqWJVebHJ/HT9z8rCxyrY=">AAACFHicbZA9SwNBEIb34nf8ilraLAbhghLugqCNYLSxVDAaSM6wt07ikr0PdmeFcKb1J/grbLWyE1t7C/+LezGFX1M9vO8MM/OGqRQaPe/dKUxMTk3PzM4V5xcWl5ZLK6vnOjGKQ4MnMlHNkGmQIoYGCpTQTBWwKJRwEfaPcv/iBpQWSXyGgxSCiPVi0RWcoZU6JVq/zNxaZejqbdw2lf26i7fawlbdNRaw0imVvao3KvoX/DGUybhOOqWP9lXCTQQxcsm0bvleikHGFAouYVhsGw0p433Wg5bFmEWgg2z0yZBuGs0woSkoKiQdifB9ImOR1oMotJ0Rw2v928vF/7yWwe5ekIk4NQgxzxehkDBapLkSNiKgV0IBIssvBypiypliiKAEZZxb0djMijYP//f3f+G8VvUtn+6UDw7HycySdbJBXOKTXXJAjskJaRBO7sgDeSRPzr3z7Lw4r1+tBWc8s0Z+lPP2CXZinCM=</latexit><latexit sha1_base64="fpDEk7fqWJVebHJ/HT9z8rCxyrY=">AAACFHicbZA9SwNBEIb34nf8ilraLAbhghLugqCNYLSxVDAaSM6wt07ikr0PdmeFcKb1J/grbLWyE1t7C/+LezGFX1M9vO8MM/OGqRQaPe/dKUxMTk3PzM4V5xcWl5ZLK6vnOjGKQ4MnMlHNkGmQIoYGCpTQTBWwKJRwEfaPcv/iBpQWSXyGgxSCiPVi0RWcoZU6JVq/zNxaZejqbdw2lf26i7fawlbdNRaw0imVvao3KvoX/DGUybhOOqWP9lXCTQQxcsm0bvleikHGFAouYVhsGw0p433Wg5bFmEWgg2z0yZBuGs0woSkoKiQdifB9ImOR1oMotJ0Rw2v928vF/7yWwe5ekIk4NQgxzxehkDBapLkSNiKgV0IBIssvBypiypliiKAEZZxb0djMijYP//f3f+G8VvUtn+6UDw7HycySdbJBXOKTXXJAjskJaRBO7sgDeSRPzr3z7Lw4r1+tBWc8s0Z+lPP2CXZinCM=</latexit>

Singlet


Antisymmetric

Let’s look at s-channel unitarity

Symmetric traceless

S
(I)
` = 1 + isd/2−2

Z 1

−1

(1− x2)d/2−2P
(d)
` (x)A(I)(s, x)

<latexit sha1_base64="Ru1nnnPBMoYvbHhoayHMOo/L+q8="></latexit><latexit sha1_base64="Ru1nnnPBMoYvbHhoayHMOo/L+q8="></latexit><latexit sha1_base64="Ru1nnnPBMoYvbHhoayHMOo/L+q8="></latexit><latexit sha1_base64="Ru1nnnPBMoYvbHhoayHMOo/L+q8="></latexit>

Partial wave projections

x = cos θ
<latexit sha1_base64="r24fVPTFBy/b6vb2MbAf/5kG3WY=">AAAB/nicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9CIEvXiMYB6QXULvpJMMmX0w0yuGEPArvOrJm3j1Vzz4L+6ue9DEOhVV3XR1+bGShmz701paXlldWy9tlDe3tnd2K3v7LRMlWmBTRCrSHR8MKhlikyQp7MQaIfAVtv3xdea371EbGYV3NInRC2AYyoEUQKnkPly6IjIujZCgV6naNTsHXyROQaqsQKNX+XL7kUgCDEkoMKbr2DF5U9AkhcJZ2U0MxiDGMMRuSkMI0HjTPPOMHycGKOIxai4Vz0X8vTGFwJhJ4KeTAdDIzHuZ+J/XTWhw4U1lGCeEocgOkVSYHzJCy7QM5H2pkQiy5MhlyAVoIEItOQiRiknaTjntw5n/fpG0TmtOym/PqvWropkSO2RH7IQ57JzV2Q1rsCYTLGZP7Jm9WI/Wq/Vmvf+MLlnFzgH7A+vjG/ARlj8=</latexit><latexit sha1_base64="r24fVPTFBy/b6vb2MbAf/5kG3WY=">AAAB/nicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9CIEvXiMYB6QXULvpJMMmX0w0yuGEPArvOrJm3j1Vzz4L+6ue9DEOhVV3XR1+bGShmz701paXlldWy9tlDe3tnd2K3v7LRMlWmBTRCrSHR8MKhlikyQp7MQaIfAVtv3xdea371EbGYV3NInRC2AYyoEUQKnkPly6IjIujZCgV6naNTsHXyROQaqsQKNX+XL7kUgCDEkoMKbr2DF5U9AkhcJZ2U0MxiDGMMRuSkMI0HjTPPOMHycGKOIxai4Vz0X8vTGFwJhJ4KeTAdDIzHuZ+J/XTWhw4U1lGCeEocgOkVSYHzJCy7QM5H2pkQiy5MhlyAVoIEItOQiRiknaTjntw5n/fpG0TmtOym/PqvWropkSO2RH7IQ57JzV2Q1rsCYTLGZP7Jm9WI/Wq/Vmvf+MLlnFzgH7A+vjG/ARlj8=</latexit><latexit sha1_base64="r24fVPTFBy/b6vb2MbAf/5kG3WY=">AAAB/nicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9CIEvXiMYB6QXULvpJMMmX0w0yuGEPArvOrJm3j1Vzz4L+6ue9DEOhVV3XR1+bGShmz701paXlldWy9tlDe3tnd2K3v7LRMlWmBTRCrSHR8MKhlikyQp7MQaIfAVtv3xdea371EbGYV3NInRC2AYyoEUQKnkPly6IjIujZCgV6naNTsHXyROQaqsQKNX+XL7kUgCDEkoMKbr2DF5U9AkhcJZ2U0MxiDGMMRuSkMI0HjTPPOMHycGKOIxai4Vz0X8vTGFwJhJ4KeTAdDIzHuZ+J/XTWhw4U1lGCeEocgOkVSYHzJCy7QM5H2pkQiy5MhlyAVoIEItOQiRiknaTjntw5n/fpG0TmtOym/PqvWropkSO2RH7IQ57JzV2Q1rsCYTLGZP7Jm9WI/Wq/Vmvf+MLlnFzgH7A+vjG/ARlj8=</latexit><latexit sha1_base64="r24fVPTFBy/b6vb2MbAf/5kG3WY=">AAAB/nicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9CIEvXiMYB6QXULvpJMMmX0w0yuGEPArvOrJm3j1Vzz4L+6ue9DEOhVV3XR1+bGShmz701paXlldWy9tlDe3tnd2K3v7LRMlWmBTRCrSHR8MKhlikyQp7MQaIfAVtv3xdea371EbGYV3NInRC2AYyoEUQKnkPly6IjIujZCgV6naNTsHXyROQaqsQKNX+XL7kUgCDEkoMKbr2DF5U9AkhcJZ2U0MxiDGMMRuSkMI0HjTPPOMHycGKOIxai4Vz0X8vTGFwJhJ4KeTAdDIzHuZ+J/XTWhw4U1lGCeEocgOkVSYHzJCy7QM5H2pkQiy5MhlyAVoIEItOQiRiknaTjntw5n/fpG0TmtOym/PqvWropkSO2RH7IQ57JzV2Q1rsCYTLGZP7Jm9WI/Wq/Vmvf+MLlnFzgH7A+vjG/ARlj8=</latexit>
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<latexit sha1_base64="EcbJRAsryD96l4fitaeuYQocSXw="></latexit><latexit sha1_base64="EcbJRAsryD96l4fitaeuYQocSXw="></latexit><latexit sha1_base64="EcbJRAsryD96l4fitaeuYQocSXw="></latexit><latexit sha1_base64="EcbJRAsryD96l4fitaeuYQocSXw="></latexit>
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` (x)A(I)(s, x)

<latexit sha1_base64="MoBdryj9Tktsz6oz4LvJhqlPcVk="></latexit><latexit sha1_base64="MoBdryj9Tktsz6oz4LvJhqlPcVk="></latexit><latexit sha1_base64="MoBdryj9Tktsz6oz4LvJhqlPcVk="></latexit><latexit sha1_base64="MoBdryj9Tktsz6oz4LvJhqlPcVk="></latexit>

d=4


d=10


Linear in the 


ansatz parameters

Harder as you go higher in dimensions!!



Primal optimization problem

minβ, with α = α∗

<latexit sha1_base64="i6grgPl0lMh10FhXsqSTElC4EBg=">AAACJ3icbVDJSgNBEO1xjXGLevTSGAQRCTMq6EUIevEYwaiQiaGmUyaNPUu6a9Qw5EP8BL/Cq568iR48+Cd2loPbu9TjvSqq6gWJkoZc990ZG5+YnJrOzeRn5+YXFgtLy2cmTrXAqohVrC8CMKhkhFWSpPAi0QhhoPA8uD7q++c3qI2Mo1PqJlgPoRXJKymArNQo7PihjLgfIMEW9zudFJrcJ7yj7FZSu+cPBVBJGw6G5XKzUSi6JXcA/pd4I1JkI1QahQ+/GYs0xIiEAmNqnptQPQNNUijs5f3UYALiGlpYszSCEE09GzzX4+upAYp5gppLxQcifp/IIDSmGwa2MwRqm99eX/zPq6V0tV/PZJSkhJHoLyKpcLDICC1tasibUiMR9C9HboMSoIEIteQghBVTG2Pe5uH9/v4vOdsueZaf7BbLh6NkcmyVrbEN5rE9VmbHrMKqTLB79sie2LPz4Lw4r87bsHXMGc2ssB9wPr8AN/emTw==</latexit><latexit sha1_base64="i6grgPl0lMh10FhXsqSTElC4EBg=">AAACJ3icbVDJSgNBEO1xjXGLevTSGAQRCTMq6EUIevEYwaiQiaGmUyaNPUu6a9Qw5EP8BL/Cq568iR48+Cd2loPbu9TjvSqq6gWJkoZc990ZG5+YnJrOzeRn5+YXFgtLy2cmTrXAqohVrC8CMKhkhFWSpPAi0QhhoPA8uD7q++c3qI2Mo1PqJlgPoRXJKymArNQo7PihjLgfIMEW9zudFJrcJ7yj7FZSu+cPBVBJGw6G5XKzUSi6JXcA/pd4I1JkI1QahQ+/GYs0xIiEAmNqnptQPQNNUijs5f3UYALiGlpYszSCEE09GzzX4+upAYp5gppLxQcifp/IIDSmGwa2MwRqm99eX/zPq6V0tV/PZJSkhJHoLyKpcLDICC1tasibUiMR9C9HboMSoIEIteQghBVTG2Pe5uH9/v4vOdsueZaf7BbLh6NkcmyVrbEN5rE9VmbHrMKqTLB79sie2LPz4Lw4r87bsHXMGc2ssB9wPr8AN/emTw==</latexit><latexit sha1_base64="i6grgPl0lMh10FhXsqSTElC4EBg=">AAACJ3icbVDJSgNBEO1xjXGLevTSGAQRCTMq6EUIevEYwaiQiaGmUyaNPUu6a9Qw5EP8BL/Cq568iR48+Cd2loPbu9TjvSqq6gWJkoZc990ZG5+YnJrOzeRn5+YXFgtLy2cmTrXAqohVrC8CMKhkhFWSpPAi0QhhoPA8uD7q++c3qI2Mo1PqJlgPoRXJKymArNQo7PihjLgfIMEW9zudFJrcJ7yj7FZSu+cPBVBJGw6G5XKzUSi6JXcA/pd4I1JkI1QahQ+/GYs0xIiEAmNqnptQPQNNUijs5f3UYALiGlpYszSCEE09GzzX4+upAYp5gppLxQcifp/IIDSmGwa2MwRqm99eX/zPq6V0tV/PZJSkhJHoLyKpcLDICC1tasibUiMR9C9HboMSoIEIteQghBVTG2Pe5uH9/v4vOdsueZaf7BbLh6NkcmyVrbEN5rE9VmbHrMKqTLB79sie2LPz4Lw4r87bsHXMGc2ssB9wPr8AN/emTw==</latexit><latexit sha1_base64="i6grgPl0lMh10FhXsqSTElC4EBg=">AAACJ3icbVDJSgNBEO1xjXGLevTSGAQRCTMq6EUIevEYwaiQiaGmUyaNPUu6a9Qw5EP8BL/Cq568iR48+Cd2loPbu9TjvSqq6gWJkoZc990ZG5+YnJrOzeRn5+YXFgtLy2cmTrXAqohVrC8CMKhkhFWSpPAi0QhhoPA8uD7q++c3qI2Mo1PqJlgPoRXJKymArNQo7PihjLgfIMEW9zudFJrcJ7yj7FZSu+cPBVBJGw6G5XKzUSi6JXcA/pd4I1JkI1QahQ+/GYs0xIiEAmNqnptQPQNNUijs5f3UYALiGlpYszSCEE09GzzX4+upAYp5gppLxQcifp/IIDSmGwa2MwRqm99eX/zPq6V0tV/PZJSkhJHoLyKpcLDICC1tasibUiMR9C9HboMSoIEIteQghBVTG2Pe5uH9/v4vOdsueZaf7BbLh6NkcmyVrbEN5rE9VmbHrMKqTLB79sie2LPz4Lw4r87bsHXMGc2ssB9wPr8AN/emTw==</latexit>

Over the space of crossing symmetric and analytic functions of s, t, u

|S
(I)
`

(s)|2 ≤ 1, s > 0, ` = 0, . . . ,∞
<latexit sha1_base64="5b98wEJ0ITbJuXa/tMqOPd8OOHo="></latexit><latexit sha1_base64="5b98wEJ0ITbJuXa/tMqOPd8OOHo="></latexit><latexit sha1_base64="5b98wEJ0ITbJuXa/tMqOPd8OOHo="></latexit><latexit sha1_base64="5b98wEJ0ITbJuXa/tMqOPd8OOHo="></latexit>

` = 0, . . . , Lmax
<latexit sha1_base64="YKl1tOMB7dd2ItoXrJyIa3ho/Fg=">AAACDXicbVC7SgNBFJ31GeMraiU2g0GwCGFXBG2EoI2FRQTzgCSEu+NNHJx9MHNXEpbgJ/gVtlrZia3fYOG/OBtTqPFUh3Pu8/ixkoZc98OZmZ2bX1jMLeWXV1bX1gsbm3UTJVpgTUQq0k0fDCoZYo0kKWzGGiHwFTb827PMb9yhNjIKr2gYYyeAfih7UgBZqVvYbqNSJ26pfR2RKV1024QDSgMYjLqFolt2x+DTxJuQIpug2i182iEiCTAkocCYlufG1ElBkxQKR/l2YjAGcQt9bFkaQoCmk45fGPG9xABFPEbNpeJjEX92pBAYMwx8WxkA3Zi/Xib+57US6h13UhnGCWEoskUkFY4XGaGlzQb5tdRIBNnlyGXIBWggQi05CGHFxIaVt3l4f7+fJvWDsmf55WGxcjpJJsd22C7bZx47YhV2zqqsxgS7Z4/siT07D86L8+q8fZfOOJOeLfYLzvsX9TybqA==</latexit><latexit sha1_base64="YKl1tOMB7dd2ItoXrJyIa3ho/Fg=">AAACDXicbVC7SgNBFJ31GeMraiU2g0GwCGFXBG2EoI2FRQTzgCSEu+NNHJx9MHNXEpbgJ/gVtlrZia3fYOG/OBtTqPFUh3Pu8/ixkoZc98OZmZ2bX1jMLeWXV1bX1gsbm3UTJVpgTUQq0k0fDCoZYo0kKWzGGiHwFTb827PMb9yhNjIKr2gYYyeAfih7UgBZqVvYbqNSJ26pfR2RKV1024QDSgMYjLqFolt2x+DTxJuQIpug2i182iEiCTAkocCYlufG1ElBkxQKR/l2YjAGcQt9bFkaQoCmk45fGPG9xABFPEbNpeJjEX92pBAYMwx8WxkA3Zi/Xib+57US6h13UhnGCWEoskUkFY4XGaGlzQb5tdRIBNnlyGXIBWggQi05CGHFxIaVt3l4f7+fJvWDsmf55WGxcjpJJsd22C7bZx47YhV2zqqsxgS7Z4/siT07D86L8+q8fZfOOJOeLfYLzvsX9TybqA==</latexit><latexit sha1_base64="YKl1tOMB7dd2ItoXrJyIa3ho/Fg=">AAACDXicbVC7SgNBFJ31GeMraiU2g0GwCGFXBG2EoI2FRQTzgCSEu+NNHJx9MHNXEpbgJ/gVtlrZia3fYOG/OBtTqPFUh3Pu8/ixkoZc98OZmZ2bX1jMLeWXV1bX1gsbm3UTJVpgTUQq0k0fDCoZYo0kKWzGGiHwFTb827PMb9yhNjIKr2gYYyeAfih7UgBZqVvYbqNSJ26pfR2RKV1024QDSgMYjLqFolt2x+DTxJuQIpug2i182iEiCTAkocCYlufG1ElBkxQKR/l2YjAGcQt9bFkaQoCmk45fGPG9xABFPEbNpeJjEX92pBAYMwx8WxkA3Zi/Xib+57US6h13UhnGCWEoskUkFY4XGaGlzQb5tdRIBNnlyGXIBWggQi05CGHFxIaVt3l4f7+fJvWDsmf55WGxcjpJJsd22C7bZx47YhV2zqqsxgS7Z4/siT07D86L8+q8fZfOOJOeLfYLzvsX9TybqA==</latexit><latexit sha1_base64="YKl1tOMB7dd2ItoXrJyIa3ho/Fg=">AAACDXicbVC7SgNBFJ31GeMraiU2g0GwCGFXBG2EoI2FRQTzgCSEu+NNHJx9MHNXEpbgJ/gVtlrZia3fYOG/OBtTqPFUh3Pu8/ixkoZc98OZmZ2bX1jMLeWXV1bX1gsbm3UTJVpgTUQq0k0fDCoZYo0kKWzGGiHwFTb827PMb9yhNjIKr2gYYyeAfih7UgBZqVvYbqNSJ26pfR2RKV1024QDSgMYjLqFolt2x+DTxJuQIpug2i182iEiCTAkocCYlufG1ElBkxQKR/l2YjAGcQt9bFkaQoCmk45fGPG9xABFPEbNpeJjEX92pBAYMwx8WxkA3Zi/Xib+57US6h13UhnGCWEoskUkFY4XGaGlzQb5tdRIBNnlyGXIBWggQi05CGHFxIaVt3l4f7+fJvWDsmf55WGxcjpJJsd22C7bZx47YhV2zqqsxgS7Z4/siT07D86L8+q8fZfOOJOeLfYLzvsX9TybqA==</latexit>
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Since particles are massless, 


the higher spin partial waves are not exponentially suppressed!

Discretize unitarity on a grid of points Mmax
<latexit sha1_base64="vgN1bIQ8O3VCGLouomHR9vUvgVE=">AAAB/nicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04kWIYB6QLKF30olDZh/M9ErCEvArvOrJm3j1Vzz4L+6ue9DEOhVV3XR1eZGShmz701paXlldWy9tlDe3tnd2K3v7LRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3xVea3H1AbGQZ3NI3Q9WEUyKEUQKnUu+n3CCeU+DCZ9StVu2bn4IvEKUiVFWj0K1+9QShiHwMSCozpOnZEbgKapFA4K/digxGIMYywm9IAfDRukmee8ePYAIU8Qs2l4rmIvzcS8I2Z+l466QPdm3kvE//zujENL9xEBlFMGIjsEEmF+SEjtEzLQD6QGokgS45cBlyABiLUkoMQqRin7ZTTPpz57xdJ67TmpPz2rFq/LJopsUN2xE6Yw85ZnV2zBmsywSL2xJ7Zi/VovVpv1vvP6JJV7BywP7A+vgFZB5aC</latexit><latexit sha1_base64="vgN1bIQ8O3VCGLouomHR9vUvgVE=">AAAB/nicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04kWIYB6QLKF30olDZh/M9ErCEvArvOrJm3j1Vzz4L+6ue9DEOhVV3XR1eZGShmz701paXlldWy9tlDe3tnd2K3v7LRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3xVea3H1AbGQZ3NI3Q9WEUyKEUQKnUu+n3CCeU+DCZ9StVu2bn4IvEKUiVFWj0K1+9QShiHwMSCozpOnZEbgKapFA4K/digxGIMYywm9IAfDRukmee8ePYAIU8Qs2l4rmIvzcS8I2Z+l466QPdm3kvE//zujENL9xEBlFMGIjsEEmF+SEjtEzLQD6QGokgS45cBlyABiLUkoMQqRin7ZTTPpz57xdJ67TmpPz2rFq/LJopsUN2xE6Yw85ZnV2zBmsywSL2xJ7Zi/VovVpv1vvP6JJV7BywP7A+vgFZB5aC</latexit><latexit sha1_base64="vgN1bIQ8O3VCGLouomHR9vUvgVE=">AAAB/nicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04kWIYB6QLKF30olDZh/M9ErCEvArvOrJm3j1Vzz4L+6ue9DEOhVV3XR1eZGShmz701paXlldWy9tlDe3tnd2K3v7LRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3xVea3H1AbGQZ3NI3Q9WEUyKEUQKnUu+n3CCeU+DCZ9StVu2bn4IvEKUiVFWj0K1+9QShiHwMSCozpOnZEbgKapFA4K/digxGIMYywm9IAfDRukmee8ePYAIU8Qs2l4rmIvzcS8I2Z+l466QPdm3kvE//zujENL9xEBlFMGIjsEEmF+SEjtEzLQD6QGokgS45cBlyABiLUkoMQqRin7ZTTPpz57xdJ67TmpPz2rFq/LJopsUN2xE6Yw85ZnV2zBmsywSL2xJ7Zi/VovVpv1vvP6JJV7BywP7A+vgFZB5aC</latexit><latexit sha1_base64="vgN1bIQ8O3VCGLouomHR9vUvgVE=">AAAB/nicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04kWIYB6QLKF30olDZh/M9ErCEvArvOrJm3j1Vzz4L+6ue9DEOhVV3XR1eZGShmz701paXlldWy9tlDe3tnd2K3v7LRPGWmBThCrUHQ8MKhlgkyQp7EQawfcUtr3xVea3H1AbGQZ3NI3Q9WEUyKEUQKnUu+n3CCeU+DCZ9StVu2bn4IvEKUiVFWj0K1+9QShiHwMSCozpOnZEbgKapFA4K/digxGIMYywm9IAfDRukmee8ePYAIU8Qs2l4rmIvzcS8I2Z+l466QPdm3kvE//zujENL9xEBlFMGIjsEEmF+SEjtEzLQD6QGokgS45cBlyABiLUkoMQqRin7ZTTPpz57xdJ67TmpPz2rFq/LJopsUN2xE6Yw85ZnV2zBmsywSL2xJ7Zi/VovVpv1vvP6JJV7BywP7A+vgFZB5aC</latexit>

For each N_max we want to have M_max and L_max very large!!

Mmax = 200
<latexit sha1_base64="rqMZ57z5QfYkIx4xkEMdm/Y0NwM=">AAACBHicbVC7SgNBFJ2Nrxhfq5Y2g0GwCrtB0EYI2tgIEcwDkhDuTm7ikNkHM3dDwpLWr7DVyk5s/Q8L/8XNmkITT3U4517uuceLlDTkOJ9WbmV1bX0jv1nY2t7Z3bP3D+omjLXAmghVqJseGFQywBpJUtiMNILvKWx4w+uZ3xihNjIM7mkSYceHQSD7UgClUte2b7ttwjElPoynl2XH6dpFp+Rk4MvEnZMim6Patb/avVDEPgYkFBjTcp2IOglokkLhtNCODUYghjDAVkoD8NF0kiz5lJ/EBijkEWouFc9E/L2RgG/MxPfSSR/owSx6M/E/rxVT/6KTyCCKCQMxO0RSYXbICC3TSpD3pEYimCVHLgMuQAMRaslBiFSM044KaR/u4vfLpF4uuSm/OytWrubN5NkRO2anzGXnrMJuWJXVmGAj9sSe2Yv1aL1ab9b7z2jOmu8csj+wPr4BvoaXqg==</latexit><latexit sha1_base64="rqMZ57z5QfYkIx4xkEMdm/Y0NwM=">AAACBHicbVC7SgNBFJ2Nrxhfq5Y2g0GwCrtB0EYI2tgIEcwDkhDuTm7ikNkHM3dDwpLWr7DVyk5s/Q8L/8XNmkITT3U4517uuceLlDTkOJ9WbmV1bX0jv1nY2t7Z3bP3D+omjLXAmghVqJseGFQywBpJUtiMNILvKWx4w+uZ3xihNjIM7mkSYceHQSD7UgClUte2b7ttwjElPoynl2XH6dpFp+Rk4MvEnZMim6Patb/avVDEPgYkFBjTcp2IOglokkLhtNCODUYghjDAVkoD8NF0kiz5lJ/EBijkEWouFc9E/L2RgG/MxPfSSR/owSx6M/E/rxVT/6KTyCCKCQMxO0RSYXbICC3TSpD3pEYimCVHLgMuQAMRaslBiFSM044KaR/u4vfLpF4uuSm/OytWrubN5NkRO2anzGXnrMJuWJXVmGAj9sSe2Yv1aL1ab9b7z2jOmu8csj+wPr4BvoaXqg==</latexit><latexit sha1_base64="rqMZ57z5QfYkIx4xkEMdm/Y0NwM=">AAACBHicbVC7SgNBFJ2Nrxhfq5Y2g0GwCrtB0EYI2tgIEcwDkhDuTm7ikNkHM3dDwpLWr7DVyk5s/Q8L/8XNmkITT3U4517uuceLlDTkOJ9WbmV1bX0jv1nY2t7Z3bP3D+omjLXAmghVqJseGFQywBpJUtiMNILvKWx4w+uZ3xihNjIM7mkSYceHQSD7UgClUte2b7ttwjElPoynl2XH6dpFp+Rk4MvEnZMim6Patb/avVDEPgYkFBjTcp2IOglokkLhtNCODUYghjDAVkoD8NF0kiz5lJ/EBijkEWouFc9E/L2RgG/MxPfSSR/owSx6M/E/rxVT/6KTyCCKCQMxO0RSYXbICC3TSpD3pEYimCVHLgMuQAMRaslBiFSM044KaR/u4vfLpF4uuSm/OytWrubN5NkRO2anzGXnrMJuWJXVmGAj9sSe2Yv1aL1ab9b7z2jOmu8csj+wPr4BvoaXqg==</latexit><latexit sha1_base64="rqMZ57z5QfYkIx4xkEMdm/Y0NwM=">AAACBHicbVC7SgNBFJ2Nrxhfq5Y2g0GwCrtB0EYI2tgIEcwDkhDuTm7ikNkHM3dDwpLWr7DVyk5s/Q8L/8XNmkITT3U4517uuceLlDTkOJ9WbmV1bX0jv1nY2t7Z3bP3D+omjLXAmghVqJseGFQywBpJUtiMNILvKWx4w+uZ3xihNjIM7mkSYceHQSD7UgClUte2b7ttwjElPoynl2XH6dpFp+Rk4MvEnZMim6Patb/avVDEPgYkFBjTcp2IOglokkLhtNCODUYghjDAVkoD8NF0kiz5lJ/EBijkEWouFc9E/L2RgG/MxPfSSR/owSx6M/E/rxVT/6KTyCCKCQMxO0RSYXbICC3TSpD3pEYimCVHLgMuQAMRaslBiFSM044KaR/u4vfLpF4uuSm/OytWrubN5NkRO2anzGXnrMJuWJXVmGAj9sSe2Yv1aL1ab9b7z2jOmu8csj+wPr4BvoaXqg==</latexit>

Lmax = 90
<latexit sha1_base64="KUDJ9X88Ml8Ssv9eLlOe/MYEMr0=">AAACA3icbVC7SgNBFJ2NrxgfiVraDAbBKuyKoBZC0MbCIoJ5QLIsdyc3ccjsg5m7krCk9CtstbITWz/Ewn9xE1No4qkO59zLPff4sZKGbPvTyi0tr6yu5dcLG5tb28XSzm7DRIkWWBeRinTLB4NKhlgnSQpbsUYIfIVNf3A18ZsPqI2MwjsaxegG0A9lTwqgTPJKxRuvQzikNIDh+OLc9kplu2JPwReJMyNlNkPNK311upFIAgxJKDCm7dgxuSlokkLhuNBJDMYgBtDHdkZDCNC46TT4mB8mBijiMWouFZ+K+HsjhcCYUeBnkwHQvZn3JuJ/Xjuh3pmbyjBOCEMxOURS4fSQEVpmjSDvSo1EMEmOXIZcgAYi1JKDEJmYZBUVsj6c+e8XSeO44mT89qRcvZw1k2f77IAdMYedsiq7ZjVWZ4Il7Ik9sxfr0Xq13qz3n9GcNdvZY39gfXwDUjWXdg==</latexit><latexit sha1_base64="KUDJ9X88Ml8Ssv9eLlOe/MYEMr0=">AAACA3icbVC7SgNBFJ2NrxgfiVraDAbBKuyKoBZC0MbCIoJ5QLIsdyc3ccjsg5m7krCk9CtstbITWz/Ewn9xE1No4qkO59zLPff4sZKGbPvTyi0tr6yu5dcLG5tb28XSzm7DRIkWWBeRinTLB4NKhlgnSQpbsUYIfIVNf3A18ZsPqI2MwjsaxegG0A9lTwqgTPJKxRuvQzikNIDh+OLc9kplu2JPwReJMyNlNkPNK311upFIAgxJKDCm7dgxuSlokkLhuNBJDMYgBtDHdkZDCNC46TT4mB8mBijiMWouFZ+K+HsjhcCYUeBnkwHQvZn3JuJ/Xjuh3pmbyjBOCEMxOURS4fSQEVpmjSDvSo1EMEmOXIZcgAYi1JKDEJmYZBUVsj6c+e8XSeO44mT89qRcvZw1k2f77IAdMYedsiq7ZjVWZ4Il7Ik9sxfr0Xq13qz3n9GcNdvZY39gfXwDUjWXdg==</latexit><latexit sha1_base64="KUDJ9X88Ml8Ssv9eLlOe/MYEMr0=">AAACA3icbVC7SgNBFJ2NrxgfiVraDAbBKuyKoBZC0MbCIoJ5QLIsdyc3ccjsg5m7krCk9CtstbITWz/Ewn9xE1No4qkO59zLPff4sZKGbPvTyi0tr6yu5dcLG5tb28XSzm7DRIkWWBeRinTLB4NKhlgnSQpbsUYIfIVNf3A18ZsPqI2MwjsaxegG0A9lTwqgTPJKxRuvQzikNIDh+OLc9kplu2JPwReJMyNlNkPNK311upFIAgxJKDCm7dgxuSlokkLhuNBJDMYgBtDHdkZDCNC46TT4mB8mBijiMWouFZ+K+HsjhcCYUeBnkwHQvZn3JuJ/Xjuh3pmbyjBOCEMxOURS4fSQEVpmjSDvSo1EMEmOXIZcgAYi1JKDEJmYZBUVsj6c+e8XSeO44mT89qRcvZw1k2f77IAdMYedsiq7ZjVWZ4Il7Ik9sxfr0Xq13qz3n9GcNdvZY39gfXwDUjWXdg==</latexit><latexit sha1_base64="KUDJ9X88Ml8Ssv9eLlOe/MYEMr0=">AAACA3icbVC7SgNBFJ2NrxgfiVraDAbBKuyKoBZC0MbCIoJ5QLIsdyc3ccjsg5m7krCk9CtstbITWz/Ewn9xE1No4qkO59zLPff4sZKGbPvTyi0tr6yu5dcLG5tb28XSzm7DRIkWWBeRinTLB4NKhlgnSQpbsUYIfIVNf3A18ZsPqI2MwjsaxegG0A9lTwqgTPJKxRuvQzikNIDh+OLc9kplu2JPwReJMyNlNkPNK311upFIAgxJKDCm7dgxuSlokkLhuNBJDMYgBtDHdkZDCNC46TT4mB8mBijiMWouFZ+K+HsjhcCYUeBnkwHQvZn3JuJ/Xjuh3pmbyjBOCEMxOURS4fSQEVpmjSDvSo1EMEmOXIZcgAYi1JKDEJmYZBUVsj6c+e8XSeO44mT89qRcvZw1k2f77IAdMYedsiq7ZjVWZ4Il7Ik9sxfr0Xq13qz3n9GcNdvZY39gfXwDUjWXdg==</latexit>

Nmax = 12, . . . , 23
<latexit sha1_base64="SuPk2S6Tjc2YKmsh4B2a0Rk0RXY=">AAACDHicbVDLSgNBEJyN7/iKehG8DAbBQ5DdKOhFCHrxJApGA8kSeidtHDL7YKZXEpb4CX6FVz15E6/+gwf/xUncg686FVVddHcFiZKGXPfdKUxMTk3PzM4V5xcWl5ZLK6uXJk61wLqIVawbARhUMsI6SVLYSDRCGCi8CnrHI//qFrWRcXRBgwT9ELqRvJYCyErt0vppu0XYpyyE/vDQq1ZanZhMpbrbLpXdHXcM/pd4OSmzHGft0oeNijTEiIQCY5qem5CfgSYpFA6LrdRgAqIHXWxaGkGIxs/GHwz5VmqAYp6g5lLxsYjfExmExgzCwE6GQDfmtzcS//OaKV0f+JmMkpQwEqNFJBWOFxmhpa0GeUdqJILR5chlxAVoIEItOQhhxdR2VbR9eL+//0suqzue5ed75dpR3sws22CbbJt5bJ/V2Ak7Y3Um2B17YI/sybl3np0X5/VrtODkmTX2A87bJ0Esmp8=</latexit><latexit sha1_base64="SuPk2S6Tjc2YKmsh4B2a0Rk0RXY=">AAACDHicbVDLSgNBEJyN7/iKehG8DAbBQ5DdKOhFCHrxJApGA8kSeidtHDL7YKZXEpb4CX6FVz15E6/+gwf/xUncg686FVVddHcFiZKGXPfdKUxMTk3PzM4V5xcWl5ZLK6uXJk61wLqIVawbARhUMsI6SVLYSDRCGCi8CnrHI//qFrWRcXRBgwT9ELqRvJYCyErt0vppu0XYpyyE/vDQq1ZanZhMpbrbLpXdHXcM/pd4OSmzHGft0oeNijTEiIQCY5qem5CfgSYpFA6LrdRgAqIHXWxaGkGIxs/GHwz5VmqAYp6g5lLxsYjfExmExgzCwE6GQDfmtzcS//OaKV0f+JmMkpQwEqNFJBWOFxmhpa0GeUdqJILR5chlxAVoIEItOQhhxdR2VbR9eL+//0suqzue5ed75dpR3sws22CbbJt5bJ/V2Ak7Y3Um2B17YI/sybl3np0X5/VrtODkmTX2A87bJ0Esmp8=</latexit><latexit sha1_base64="SuPk2S6Tjc2YKmsh4B2a0Rk0RXY=">AAACDHicbVDLSgNBEJyN7/iKehG8DAbBQ5DdKOhFCHrxJApGA8kSeidtHDL7YKZXEpb4CX6FVz15E6/+gwf/xUncg686FVVddHcFiZKGXPfdKUxMTk3PzM4V5xcWl5ZLK6uXJk61wLqIVawbARhUMsI6SVLYSDRCGCi8CnrHI//qFrWRcXRBgwT9ELqRvJYCyErt0vppu0XYpyyE/vDQq1ZanZhMpbrbLpXdHXcM/pd4OSmzHGft0oeNijTEiIQCY5qem5CfgSYpFA6LrdRgAqIHXWxaGkGIxs/GHwz5VmqAYp6g5lLxsYjfExmExgzCwE6GQDfmtzcS//OaKV0f+JmMkpQwEqNFJBWOFxmhpa0GeUdqJILR5chlxAVoIEItOQhhxdR2VbR9eL+//0suqzue5ed75dpR3sws22CbbJt5bJ/V2Ak7Y3Um2B17YI/sybl3np0X5/VrtODkmTX2A87bJ0Esmp8=</latexit><latexit sha1_base64="SuPk2S6Tjc2YKmsh4B2a0Rk0RXY=">AAACDHicbVDLSgNBEJyN7/iKehG8DAbBQ5DdKOhFCHrxJApGA8kSeidtHDL7YKZXEpb4CX6FVz15E6/+gwf/xUncg686FVVddHcFiZKGXPfdKUxMTk3PzM4V5xcWl5ZLK6uXJk61wLqIVawbARhUMsI6SVLYSDRCGCi8CnrHI//qFrWRcXRBgwT9ELqRvJYCyErt0vppu0XYpyyE/vDQq1ZanZhMpbrbLpXdHXcM/pd4OSmzHGft0oeNijTEiIQCY5qem5CfgSYpFA6LrdRgAqIHXWxaGkGIxs/GHwz5VmqAYp6g5lLxsYjfExmExgzCwE6GQDfmtzcS//OaKV0f+JmMkpQwEqNFJBWOFxmhpa0GeUdqJILR5chlxAVoIEItOQhhxdR2VbR9eL+//0suqzue5ed75dpR3sws22CbbJt5bJ/V2Ak7Y3Um2B17YI/sybl3np0X5/VrtODkmTX2A87bJ0Esmp8=</latexit>

400 variables, 18x10^3 quadratic constraints, ~ 7 h per point on 40 cores for N_max=23



Bootstrap Summary

Crossing Symmetric Ansatz 

A(s|t, u)=

∞
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(
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<latexit sha1_base64="zRQSwA115TjMY6Y7X7CgEhL8hJI="></latexit><latexit sha1_base64="zRQSwA115TjMY6Y7X7CgEhL8hJI="></latexit><latexit sha1_base64="zRQSwA115TjMY6Y7X7CgEhL8hJI="></latexit><latexit sha1_base64="zRQSwA115TjMY6Y7X7CgEhL8hJI="></latexit>

Mandelstam Analyticity + Real Analyticity

Check Unitarity Numerically

|S
(I)
`

(s)|2 ≤ 1
<latexit sha1_base64="xb/M5psWCIXWVRiEviGlbmcHyro=">AAACDnicbVC7TgJBFJ3FF+ILtdNmIjGBhuwSEy2JNtphlEcCy2Z2uODE2Yczd03IQuIn+BW2WtkZW3/Bwn9xFykUPNXJOffm3nPcUAqNpvlpZBYWl5ZXsqu5tfWNza389k5DB5HiUOeBDFTLZRqk8KGOAiW0QgXMcyU03duz1G/eg9Ii8K9xGILtsYEv+oIzTCQnvze6cjogZTcuXpTGRV0adSu0I+GOWk6+YJbNCeg8saakQKaoOfmvTi/gkQc+csm0bltmiHbMFAouYZzrRBpCxm/ZANoJ9ZkH2o4nGcb0MNIMAxqCokLSiQi/N2LmaT303GTSY3ijZ71U/M9rR9g/sWPhhxGCz9NDKCRMDmmuRFIO0J5QgMjSz4EKn3KmGCIoQRnniRglbeWSPqzZ9POkUSlbCb88KlRPp81kyT45IEVikWNSJeekRuqEkwfyRJ7Ji/FovBpvxvvPaMaY7uySPzA+vgG5E5rK</latexit><latexit sha1_base64="xb/M5psWCIXWVRiEviGlbmcHyro=">AAACDnicbVC7TgJBFJ3FF+ILtdNmIjGBhuwSEy2JNtphlEcCy2Z2uODE2Yczd03IQuIn+BW2WtkZW3/Bwn9xFykUPNXJOffm3nPcUAqNpvlpZBYWl5ZXsqu5tfWNza389k5DB5HiUOeBDFTLZRqk8KGOAiW0QgXMcyU03duz1G/eg9Ii8K9xGILtsYEv+oIzTCQnvze6cjogZTcuXpTGRV0adSu0I+GOWk6+YJbNCeg8saakQKaoOfmvTi/gkQc+csm0bltmiHbMFAouYZzrRBpCxm/ZANoJ9ZkH2o4nGcb0MNIMAxqCokLSiQi/N2LmaT303GTSY3ijZ71U/M9rR9g/sWPhhxGCz9NDKCRMDmmuRFIO0J5QgMjSz4EKn3KmGCIoQRnniRglbeWSPqzZ9POkUSlbCb88KlRPp81kyT45IEVikWNSJeekRuqEkwfyRJ7Ji/FovBpvxvvPaMaY7uySPzA+vgG5E5rK</latexit><latexit sha1_base64="xb/M5psWCIXWVRiEviGlbmcHyro=">AAACDnicbVC7TgJBFJ3FF+ILtdNmIjGBhuwSEy2JNtphlEcCy2Z2uODE2Yczd03IQuIn+BW2WtkZW3/Bwn9xFykUPNXJOffm3nPcUAqNpvlpZBYWl5ZXsqu5tfWNza389k5DB5HiUOeBDFTLZRqk8KGOAiW0QgXMcyU03duz1G/eg9Ii8K9xGILtsYEv+oIzTCQnvze6cjogZTcuXpTGRV0adSu0I+GOWk6+YJbNCeg8saakQKaoOfmvTi/gkQc+csm0bltmiHbMFAouYZzrRBpCxm/ZANoJ9ZkH2o4nGcb0MNIMAxqCokLSiQi/N2LmaT303GTSY3ijZ71U/M9rR9g/sWPhhxGCz9NDKCRMDmmuRFIO0J5QgMjSz4EKn3KmGCIoQRnniRglbeWSPqzZ9POkUSlbCb88KlRPp81kyT45IEVikWNSJeekRuqEkwfyRJ7Ji/FovBpvxvvPaMaY7uySPzA+vgG5E5rK</latexit><latexit sha1_base64="xb/M5psWCIXWVRiEviGlbmcHyro=">AAACDnicbVC7TgJBFJ3FF+ILtdNmIjGBhuwSEy2JNtphlEcCy2Z2uODE2Yczd03IQuIn+BW2WtkZW3/Bwn9xFykUPNXJOffm3nPcUAqNpvlpZBYWl5ZXsqu5tfWNza389k5DB5HiUOeBDFTLZRqk8KGOAiW0QgXMcyU03duz1G/eg9Ii8K9xGILtsYEv+oIzTCQnvze6cjogZTcuXpTGRV0adSu0I+GOWk6+YJbNCeg8saakQKaoOfmvTi/gkQc+csm0bltmiHbMFAouYZzrRBpCxm/ZANoJ9ZkH2o4nGcb0MNIMAxqCokLSiQi/N2LmaT303GTSY3ijZ71U/M9rR9g/sWPhhxGCz9NDKCRMDmmuRFIO0J5QgMjSz4EKn3KmGCIoQRnniRglbeWSPqzZ9POkUSlbCb88KlRPp81kyT45IEVikWNSJeekRuqEkwfyRJ7Ji/FovBpvxvvPaMaY7uySPzA+vgG5E5rK</latexit>

Our Target

ρ(s) =
1−

√

−s

1 +
√

−s
<latexit sha1_base64="38zGaJn+G0PWD9CsP9XI90ZUzFA=">AAACG3icbVDLSgNBEJyNrxhfUY9eBoOoSMKuCHoRgl48RjAxkA2hd9JJhsw+nOkVwpJP8BP8Cq968iZePXjwX9zEgBqtU3VVN91dXqSkIdt+tzIzs3PzC9nF3NLyyupafn2jZsJYC6yKUIW67oFBJQOskiSF9Ugj+J7Ca69/PvKvb1EbGQZXNIiw6UM3kB0pgFKpld91dS/cM/unbkeDSJyia240JUUzHCbOwXfRyhfskj0G/0ucCSmwCSqt/IfbDkXsY0BCgTENx46omYAmKRQOc25sMALRhy42UhqAj6aZjB8a8p3YAIU8Qs2l4mMRf04k4Bsz8L200wfqmWlvJP7nNWLqnDQTGUQxYSBGi0gqHC8yQss0KeRtqZEIRpcjlwEXoIEIteQgRCrGaXS5NA9n+vu/pHZYclJ+eVQon02SybItts32mMOOWZldsAqrMsHu2AN7ZE/WvfVsvVivX60ZazKzyX7BevsE29yheg==</latexit><latexit sha1_base64="38zGaJn+G0PWD9CsP9XI90ZUzFA=">AAACG3icbVDLSgNBEJyNrxhfUY9eBoOoSMKuCHoRgl48RjAxkA2hd9JJhsw+nOkVwpJP8BP8Cq968iZePXjwX9zEgBqtU3VVN91dXqSkIdt+tzIzs3PzC9nF3NLyyupafn2jZsJYC6yKUIW67oFBJQOskiSF9Ugj+J7Ca69/PvKvb1EbGQZXNIiw6UM3kB0pgFKpld91dS/cM/unbkeDSJyia240JUUzHCbOwXfRyhfskj0G/0ucCSmwCSqt/IfbDkXsY0BCgTENx46omYAmKRQOc25sMALRhy42UhqAj6aZjB8a8p3YAIU8Qs2l4mMRf04k4Bsz8L200wfqmWlvJP7nNWLqnDQTGUQxYSBGi0gqHC8yQss0KeRtqZEIRpcjlwEXoIEIteQgRCrGaXS5NA9n+vu/pHZYclJ+eVQon02SybItts32mMOOWZldsAqrMsHu2AN7ZE/WvfVsvVivX60ZazKzyX7BevsE29yheg==</latexit><latexit sha1_base64="38zGaJn+G0PWD9CsP9XI90ZUzFA=">AAACG3icbVDLSgNBEJyNrxhfUY9eBoOoSMKuCHoRgl48RjAxkA2hd9JJhsw+nOkVwpJP8BP8Cq968iZePXjwX9zEgBqtU3VVN91dXqSkIdt+tzIzs3PzC9nF3NLyyupafn2jZsJYC6yKUIW67oFBJQOskiSF9Ugj+J7Ca69/PvKvb1EbGQZXNIiw6UM3kB0pgFKpld91dS/cM/unbkeDSJyia240JUUzHCbOwXfRyhfskj0G/0ucCSmwCSqt/IfbDkXsY0BCgTENx46omYAmKRQOc25sMALRhy42UhqAj6aZjB8a8p3YAIU8Qs2l4mMRf04k4Bsz8L200wfqmWlvJP7nNWLqnDQTGUQxYSBGi0gqHC8yQss0KeRtqZEIRpcjlwEXoIEIteQgRCrGaXS5NA9n+vu/pHZYclJ+eVQon02SybItts32mMOOWZldsAqrMsHu2AN7ZE/WvfVsvVivX60ZazKzyX7BevsE29yheg==</latexit><latexit sha1_base64="38zGaJn+G0PWD9CsP9XI90ZUzFA=">AAACG3icbVDLSgNBEJyNrxhfUY9eBoOoSMKuCHoRgl48RjAxkA2hd9JJhsw+nOkVwpJP8BP8Cq968iZePXjwX9zEgBqtU3VVN91dXqSkIdt+tzIzs3PzC9nF3NLyyupafn2jZsJYC6yKUIW67oFBJQOskiSF9Ugj+J7Ca69/PvKvb1EbGQZXNIiw6UM3kB0pgFKpld91dS/cM/unbkeDSJyia240JUUzHCbOwXfRyhfskj0G/0ucCSmwCSqt/IfbDkXsY0BCgTENx46omYAmKRQOc25sMALRhy42UhqAj6aZjB8a8p3YAIU8Qs2l4mMRf04k4Bsz8L200wfqmWlvJP7nNWLqnDQTGUQxYSBGi0gqHC8yQss0KeRtqZEIRpcjlwEXoIEIteQgRCrGaXS5NA9n+vu/pHZYclJ+eVQon02SybItts32mMOOWZldsAqrMsHu2AN7ZE/WvfVsvVivX60ZazKzyX7BevsE29yheg==</latexit>
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<latexit sha1_base64="2dX4tFUVM1XUWr9yFquhRtB8SOQ="></latexit><latexit sha1_base64="2dX4tFUVM1XUWr9yFquhRtB8SOQ="></latexit><latexit sha1_base64="2dX4tFUVM1XUWr9yFquhRtB8SOQ="></latexit><latexit sha1_base64="2dX4tFUVM1XUWr9yFquhRtB8SOQ="></latexit>

Impose Low Energy Behavior

Mcd

ab
(s, t, u) = A(s|t, u)δabδ

cd +A(t|s, u)δc
a
δd
b
+A(u|s, t)δd

a
δc
b

<latexit sha1_base64="ZpFjd5E+97hVF1WfFsuxx0LV8Ro="></latexit><latexit sha1_base64="ZpFjd5E+97hVF1WfFsuxx0LV8Ro="></latexit><latexit sha1_base64="ZpFjd5E+97hVF1WfFsuxx0LV8Ro="></latexit><latexit sha1_base64="ZpFjd5E+97hVF1WfFsuxx0LV8Ro="></latexit>

S
(I)
`

(s) = 1 + i

Z 1

−1

P`(x)A
(I)(s, x)dx

<latexit sha1_base64="sZ0SPq5G1DG4VMbdTyWLQBV02kU="></latexit><latexit sha1_base64="sZ0SPq5G1DG4VMbdTyWLQBV02kU="></latexit><latexit sha1_base64="sZ0SPq5G1DG4VMbdTyWLQBV02kU="></latexit><latexit sha1_base64="sZ0SPq5G1DG4VMbdTyWLQBV02kU="></latexit>

{α,β}
<latexit sha1_base64="ZEB1XXp+ngkogVT3QxGr4xGJETA=">AAACEXicbVC7SgNBFJ2NrxhfUUsRBoNgIWFXBC2DNpYRzAOyIdyd3CRDZh/M3BXCspWf4FfYamUntn6Bhf/iZk2hiac6nHOfx4uUNGTbn1ZhaXllda24XtrY3NreKe/uNU0Ya4ENEapQtz0wqGSADZKksB1pBN9T2PLG11O/dY/ayDC4o0mEXR+GgRxIAZRJvfJh4uZDEo391E1cUNEITl0PCdw07ZUrdtXOwReJMyMVNkO9V/5y+6GIfQxIKDCm49gRdRPQJIXCtOTGBiMQYxhiJ6MB+Gi6SX5Byo9jAxTyCDWXiuci/u5IwDdm4ntZpQ80MvPeVPzP68Q0uOwmMohiwkBMF5FUmC8yQsssH+R9qZEIppcjlwEXoIEIteQgRCbGWWClLA9n/vtF0jyrOhm/Pa/UrmbJFNkBO2InzGEXrMZuWJ01mGAP7Ik9sxfr0Xq13qz3n9KCNevZZ39gfXwDeO2eLg==</latexit><latexit sha1_base64="ZEB1XXp+ngkogVT3QxGr4xGJETA=">AAACEXicbVC7SgNBFJ2NrxhfUUsRBoNgIWFXBC2DNpYRzAOyIdyd3CRDZh/M3BXCspWf4FfYamUntn6Bhf/iZk2hiac6nHOfx4uUNGTbn1ZhaXllda24XtrY3NreKe/uNU0Ya4ENEapQtz0wqGSADZKksB1pBN9T2PLG11O/dY/ayDC4o0mEXR+GgRxIAZRJvfJh4uZDEo391E1cUNEITl0PCdw07ZUrdtXOwReJMyMVNkO9V/5y+6GIfQxIKDCm49gRdRPQJIXCtOTGBiMQYxhiJ6MB+Gi6SX5Byo9jAxTyCDWXiuci/u5IwDdm4ntZpQ80MvPeVPzP68Q0uOwmMohiwkBMF5FUmC8yQsssH+R9qZEIppcjlwEXoIEIteQgRCbGWWClLA9n/vtF0jyrOhm/Pa/UrmbJFNkBO2InzGEXrMZuWJ01mGAP7Ik9sxfr0Xq13qz3n9KCNevZZ39gfXwDeO2eLg==</latexit><latexit sha1_base64="ZEB1XXp+ngkogVT3QxGr4xGJETA=">AAACEXicbVC7SgNBFJ2NrxhfUUsRBoNgIWFXBC2DNpYRzAOyIdyd3CRDZh/M3BXCspWf4FfYamUntn6Bhf/iZk2hiac6nHOfx4uUNGTbn1ZhaXllda24XtrY3NreKe/uNU0Ya4ENEapQtz0wqGSADZKksB1pBN9T2PLG11O/dY/ayDC4o0mEXR+GgRxIAZRJvfJh4uZDEo391E1cUNEITl0PCdw07ZUrdtXOwReJMyMVNkO9V/5y+6GIfQxIKDCm49gRdRPQJIXCtOTGBiMQYxhiJ6MB+Gi6SX5Byo9jAxTyCDWXiuci/u5IwDdm4ntZpQ80MvPeVPzP68Q0uOwmMohiwkBMF5FUmC8yQsssH+R9qZEIppcjlwEXoIEIteQgRCbGWWClLA9n/vtF0jyrOhm/Pa/UrmbJFNkBO2InzGEXrMZuWJ01mGAP7Ik9sxfr0Xq13qz3n9KCNevZZ39gfXwDeO2eLg==</latexit><latexit sha1_base64="ZEB1XXp+ngkogVT3QxGr4xGJETA=">AAACEXicbVC7SgNBFJ2NrxhfUUsRBoNgIWFXBC2DNpYRzAOyIdyd3CRDZh/M3BXCspWf4FfYamUntn6Bhf/iZk2hiac6nHOfx4uUNGTbn1ZhaXllda24XtrY3NreKe/uNU0Ya4ENEapQtz0wqGSADZKksB1pBN9T2PLG11O/dY/ayDC4o0mEXR+GgRxIAZRJvfJh4uZDEo391E1cUNEITl0PCdw07ZUrdtXOwReJMyMVNkO9V/5y+6GIfQxIKDCm49gRdRPQJIXCtOTGBiMQYxhiJ6MB+Gi6SX5Byo9jAxTyCDWXiuci/u5IwDdm4ntZpQ80MvPeVPzP68Q0uOwmMohiwkBMF5FUmC8yQsssH+R9qZEIppcjlwEXoIEIteQgRCbGWWClLA9n/vtF0jyrOhm/Pa/UrmbJFNkBO2InzGEXrMZuWJ01mGAP7Ik9sxfr0Xq13qz3n9KCNevZZ39gfXwDeO2eLg==</latexit>



s
<latexit sha1_base64="s82lJzosMHG2uV6mF4QJOIA7C+Y=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndQyw2rNr/s56CoJClIjBZrD6tdglHAbg0IumTH9wE8xnDONgktYVAbWQMr4lE2g76hiMZhwngdd0DNrGCY0BU2FpLkIvzfmLDZmFkduMmb4YJa9TPzP61scX4dzoVKLoHh2CIWE/JDhWrgGgI6EBkSWJQcqFOVMM0TQgjLOnWhdJRXXR7D8/SrpXNQDx1uXtcZN0UyZnJBTck4CckUa5I40SZtwAuSJPJMXz3qv3pv3/jNa8oqdY/IH3sc3fsCRfA==</latexit><latexit sha1_base64="s82lJzosMHG2uV6mF4QJOIA7C+Y=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndQyw2rNr/s56CoJClIjBZrD6tdglHAbg0IumTH9wE8xnDONgktYVAbWQMr4lE2g76hiMZhwngdd0DNrGCY0BU2FpLkIvzfmLDZmFkduMmb4YJa9TPzP61scX4dzoVKLoHh2CIWE/JDhWrgGgI6EBkSWJQcqFOVMM0TQgjLOnWhdJRXXR7D8/SrpXNQDx1uXtcZN0UyZnJBTck4CckUa5I40SZtwAuSJPJMXz3qv3pv3/jNa8oqdY/IH3sc3fsCRfA==</latexit><latexit sha1_base64="s82lJzosMHG2uV6mF4QJOIA7C+Y=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndQyw2rNr/s56CoJClIjBZrD6tdglHAbg0IumTH9wE8xnDONgktYVAbWQMr4lE2g76hiMZhwngdd0DNrGCY0BU2FpLkIvzfmLDZmFkduMmb4YJa9TPzP61scX4dzoVKLoHh2CIWE/JDhWrgGgI6EBkSWJQcqFOVMM0TQgjLOnWhdJRXXR7D8/SrpXNQDx1uXtcZN0UyZnJBTck4CckUa5I40SZtwAuSJPJMXz3qv3pv3/jNa8oqdY/IH3sc3fsCRfA==</latexit><latexit sha1_base64="s82lJzosMHG2uV6mF4QJOIA7C+Y=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndQyw2rNr/s56CoJClIjBZrD6tdglHAbg0IumTH9wE8xnDONgktYVAbWQMr4lE2g76hiMZhwngdd0DNrGCY0BU2FpLkIvzfmLDZmFkduMmb4YJa9TPzP61scX4dzoVKLoHh2CIWE/JDhWrgGgI6EBkSWJQcqFOVMM0TQgjLOnWhdJRXXR7D8/SrpXNQDx1uXtcZN0UyZnJBTck4CckUa5I40SZtwAuSJPJMXz3qv3pv3/jNa8oqdY/IH3sc3fsCRfA==</latexit>

|S
(0)
0 (s)|

<latexit sha1_base64="BK6gMYuH/rqmRQ+1/EP+3LUGtq8=">AAACAHicbVC7TgJBFJ3FF+ILtbSZSEygIbvGREuijSVGeSSwkNnhghNmH5m5a0IWGr/CVis7Y+ufWPgvDusWCp7q5Jx7c889XiSFRtv+tHIrq2vrG/nNwtb2zu5ecf+gqcNYcWjwUIaq7TENUgTQQIES2pEC5nsSWt74au63HkBpEQZ3OInA9dkoEEPBGRqpN73t272kbFdmZV2Z9oslu2qnoMvEyUiJZKj3i1/dQchjHwLkkmndcewI3YQpFFzCrNCNNUSMj9kIOoYGzAftJmnqGT2JNcOQRqCokDQV4fdGwnytJ75nJn2G93rRm4v/eZ0YhxduIoIoRgj4/BAKCekhzZUwdQAdCAWIbJ4cqAgoZ4ohghKUcW7E2PRTMH04i98vk+Zp1TH85qxUu8yayZMjckzKxCHnpEauSZ00CCeKPJFn8mI9Wq/Wm/X+M5qzsp1D8gfWxze84JYA</latexit><latexit sha1_base64="BK6gMYuH/rqmRQ+1/EP+3LUGtq8=">AAACAHicbVC7TgJBFJ3FF+ILtbSZSEygIbvGREuijSVGeSSwkNnhghNmH5m5a0IWGr/CVis7Y+ufWPgvDusWCp7q5Jx7c889XiSFRtv+tHIrq2vrG/nNwtb2zu5ecf+gqcNYcWjwUIaq7TENUgTQQIES2pEC5nsSWt74au63HkBpEQZ3OInA9dkoEEPBGRqpN73t272kbFdmZV2Z9oslu2qnoMvEyUiJZKj3i1/dQchjHwLkkmndcewI3YQpFFzCrNCNNUSMj9kIOoYGzAftJmnqGT2JNcOQRqCokDQV4fdGwnytJ75nJn2G93rRm4v/eZ0YhxduIoIoRgj4/BAKCekhzZUwdQAdCAWIbJ4cqAgoZ4ohghKUcW7E2PRTMH04i98vk+Zp1TH85qxUu8yayZMjckzKxCHnpEauSZ00CCeKPJFn8mI9Wq/Wm/X+M5qzsp1D8gfWxze84JYA</latexit><latexit sha1_base64="BK6gMYuH/rqmRQ+1/EP+3LUGtq8=">AAACAHicbVC7TgJBFJ3FF+ILtbSZSEygIbvGREuijSVGeSSwkNnhghNmH5m5a0IWGr/CVis7Y+ufWPgvDusWCp7q5Jx7c889XiSFRtv+tHIrq2vrG/nNwtb2zu5ecf+gqcNYcWjwUIaq7TENUgTQQIES2pEC5nsSWt74au63HkBpEQZ3OInA9dkoEEPBGRqpN73t272kbFdmZV2Z9oslu2qnoMvEyUiJZKj3i1/dQchjHwLkkmndcewI3YQpFFzCrNCNNUSMj9kIOoYGzAftJmnqGT2JNcOQRqCokDQV4fdGwnytJ75nJn2G93rRm4v/eZ0YhxduIoIoRgj4/BAKCekhzZUwdQAdCAWIbJ4cqAgoZ4ohghKUcW7E2PRTMH04i98vk+Zp1TH85qxUu8yayZMjckzKxCHnpEauSZ00CCeKPJFn8mI9Wq/Wm/X+M5qzsp1D8gfWxze84JYA</latexit><latexit sha1_base64="BK6gMYuH/rqmRQ+1/EP+3LUGtq8=">AAACAHicbVC7TgJBFJ3FF+ILtbSZSEygIbvGREuijSVGeSSwkNnhghNmH5m5a0IWGr/CVis7Y+ufWPgvDusWCp7q5Jx7c889XiSFRtv+tHIrq2vrG/nNwtb2zu5ecf+gqcNYcWjwUIaq7TENUgTQQIES2pEC5nsSWt74au63HkBpEQZ3OInA9dkoEEPBGRqpN73t272kbFdmZV2Z9oslu2qnoMvEyUiJZKj3i1/dQchjHwLkkmndcewI3YQpFFzCrNCNNUSMj9kIOoYGzAftJmnqGT2JNcOQRqCokDQV4fdGwnytJ75nJn2G93rRm4v/eZ0YhxduIoIoRgj4/BAKCekhzZUwdQAdCAWIbJ4cqAgoZ4ohghKUcW7E2PRTMH04i98vk+Zp1TH85qxUu8yayZMjckzKxCHnpEauSZ00CCeKPJFn8mI9Wq/Wm/X+M5qzsp1D8gfWxze84JYA</latexit>

23
<latexit sha1_base64="rvxnKDmbppU6Vp3/gqx2r5HKt+g=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIDEpQRNJQBERIpsaLzZRNOOZ+tu3WkyMof0EJFh2j5Hwr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7Syura+Ud6sbG3v7O5V9w8eTJRoDm0eyUh3A2ZACgVtFCihG2tgYSChE0yuM78zBW1EpO5xFoMfsrESI8EZWumucTao1ty6m4MuE68gNVKgNah+9YcRT0JQyCUzpue5Mfop0yi4hHmlnxiIGZ+wMfQsVSwE46d50jk9SQzDiMagqZA0F+H3RspCY2ZhYCdDho9m0cvE/7xegqNLPxUqThAUzw6hkJAfMlwLWwHQodCAyLLkQIWinGmGCFpQxrkVE9tJxfbhLX6/TB4adc/y2/Na86popkyOyDE5JR65IE1yQ1qkTTgZkSfyTF6cqfPqvDnvP6Mlp9g5JH/gfHwDjg+ReA==</latexit><latexit sha1_base64="rvxnKDmbppU6Vp3/gqx2r5HKt+g=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIDEpQRNJQBERIpsaLzZRNOOZ+tu3WkyMof0EJFh2j5Hwr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7Syura+Ud6sbG3v7O5V9w8eTJRoDm0eyUh3A2ZACgVtFCihG2tgYSChE0yuM78zBW1EpO5xFoMfsrESI8EZWumucTao1ty6m4MuE68gNVKgNah+9YcRT0JQyCUzpue5Mfop0yi4hHmlnxiIGZ+wMfQsVSwE46d50jk9SQzDiMagqZA0F+H3RspCY2ZhYCdDho9m0cvE/7xegqNLPxUqThAUzw6hkJAfMlwLWwHQodCAyLLkQIWinGmGCFpQxrkVE9tJxfbhLX6/TB4adc/y2/Na86popkyOyDE5JR65IE1yQ1qkTTgZkSfyTF6cqfPqvDnvP6Mlp9g5JH/gfHwDjg+ReA==</latexit><latexit sha1_base64="rvxnKDmbppU6Vp3/gqx2r5HKt+g=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIDEpQRNJQBERIpsaLzZRNOOZ+tu3WkyMof0EJFh2j5Hwr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7Syura+Ud6sbG3v7O5V9w8eTJRoDm0eyUh3A2ZACgVtFCihG2tgYSChE0yuM78zBW1EpO5xFoMfsrESI8EZWumucTao1ty6m4MuE68gNVKgNah+9YcRT0JQyCUzpue5Mfop0yi4hHmlnxiIGZ+wMfQsVSwE46d50jk9SQzDiMagqZA0F+H3RspCY2ZhYCdDho9m0cvE/7xegqNLPxUqThAUzw6hkJAfMlwLWwHQodCAyLLkQIWinGmGCFpQxrkVE9tJxfbhLX6/TB4adc/y2/Na86popkyOyDE5JR65IE1yQ1qkTTgZkSfyTF6cqfPqvDnvP6Mlp9g5JH/gfHwDjg+ReA==</latexit><latexit sha1_base64="rvxnKDmbppU6Vp3/gqx2r5HKt+g=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIDEpQRNJQBERIpsaLzZRNOOZ+tu3WkyMof0EJFh2j5Hwr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7Syura+Ud6sbG3v7O5V9w8eTJRoDm0eyUh3A2ZACgVtFCihG2tgYSChE0yuM78zBW1EpO5xFoMfsrESI8EZWumucTao1ty6m4MuE68gNVKgNah+9YcRT0JQyCUzpue5Mfop0yi4hHmlnxiIGZ+wMfQsVSwE46d50jk9SQzDiMagqZA0F+H3RspCY2ZhYCdDho9m0cvE/7xegqNLPxUqThAUzw6hkJAfMlwLWwHQodCAyLLkQIWinGmGCFpQxrkVE9tJxfbhLX6/TB4adc/y2/Na86popkyOyDE5JR65IE1yQ1qkTTgZkSfyTF6cqfPqvDnvP6Mlp9g5JH/gfHwDjg+ReA==</latexit>

12
<latexit sha1_base64="IfVJZjZhHF8Wcotw+GoMEaOxowY=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCgDIg8psaLzZRNOOZ+tu3WkyMof0EJFh2j5Hwr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD486Jko0hzaPZKR7ATMghYI2CpTQizWwMJDQDaY3md+dgTYiUg84j8EP2USJseAMrXTvNYbVmlt3c9BV4hWkRgq0htWvwSjiSQgKuWTG9D03Rj9lGgWXsKgMEgMx41M2gb6lioVg/DRPuqBniWEY0Rg0FZLmIvzeSFlozDwM7GTI8NEse5n4n9dPcHzlp0LFCYLi2SEUEvJDhmthKwA6EhoQWZYcqFCUM80QQQvKOLdiYjup2D685e9XSadR9yy/u6g1r4tmyuSEnJJz4pFL0iS3pEXahJMxeSLP5MWZOa/Om/P+M1pyip1j8gfOxzeK8JF2</latexit><latexit sha1_base64="IfVJZjZhHF8Wcotw+GoMEaOxowY=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCgDIg8psaLzZRNOOZ+tu3WkyMof0EJFh2j5Hwr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD486Jko0hzaPZKR7ATMghYI2CpTQizWwMJDQDaY3md+dgTYiUg84j8EP2USJseAMrXTvNYbVmlt3c9BV4hWkRgq0htWvwSjiSQgKuWTG9D03Rj9lGgWXsKgMEgMx41M2gb6lioVg/DRPuqBniWEY0Rg0FZLmIvzeSFlozDwM7GTI8NEse5n4n9dPcHzlp0LFCYLi2SEUEvJDhmthKwA6EhoQWZYcqFCUM80QQQvKOLdiYjup2D685e9XSadR9yy/u6g1r4tmyuSEnJJz4pFL0iS3pEXahJMxeSLP5MWZOa/Om/P+M1pyip1j8gfOxzeK8JF2</latexit><latexit sha1_base64="IfVJZjZhHF8Wcotw+GoMEaOxowY=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCgDIg8psaLzZRNOOZ+tu3WkyMof0EJFh2j5Hwr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD486Jko0hzaPZKR7ATMghYI2CpTQizWwMJDQDaY3md+dgTYiUg84j8EP2USJseAMrXTvNYbVmlt3c9BV4hWkRgq0htWvwSjiSQgKuWTG9D03Rj9lGgWXsKgMEgMx41M2gb6lioVg/DRPuqBniWEY0Rg0FZLmIvzeSFlozDwM7GTI8NEse5n4n9dPcHzlp0LFCYLi2SEUEvJDhmthKwA6EhoQWZYcqFCUM80QQQvKOLdiYjup2D685e9XSadR9yy/u6g1r4tmyuSEnJJz4pFL0iS3pEXahJMxeSLP5MWZOa/Om/P+M1pyip1j8gfOxzeK8JF2</latexit><latexit sha1_base64="IfVJZjZhHF8Wcotw+GoMEaOxowY=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCgDIg8psaLzZRNOOZ+tu3WkyMof0EJFh2j5Hwr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD486Jko0hzaPZKR7ATMghYI2CpTQizWwMJDQDaY3md+dgTYiUg84j8EP2USJseAMrXTvNYbVmlt3c9BV4hWkRgq0htWvwSjiSQgKuWTG9D03Rj9lGgWXsKgMEgMx41M2gb6lioVg/DRPuqBniWEY0Rg0FZLmIvzeSFlozDwM7GTI8NEse5n4n9dPcHzlp0LFCYLi2SEUEvJDhmthKwA6EhoQWZYcqFCUM80QQQvKOLdiYjup2D685e9XSadR9yy/u6g1r4tmyuSEnJJz4pFL0iS3pEXahJMxeSLP5MWZOa/Om/P+M1pyip1j8gfOxzeK8JF2</latexit>

15
<latexit sha1_base64="WsdILG4c5KwRvpgipGqF5pi+ZGg=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIRCMoIGsqAyENKrOh82YRTzmfrbh0psvIHtFDRIVr+h4J/4WxcQMJUo5ld7ewEsRQGXffTKa2srq1vlDcrW9s7u3vV/YO2iRLNocUjGeluwAxIoaCFAiV0Yw0sDCR0gslN5nemoI2I1APOYvBDNlZiJDhDK917F4Nqza27Oegy8QpSIwWag+pXfxjxJASFXDJjep4bo58yjYJLmFf6iYGY8QkbQ89SxUIwfponndOTxDCMaAyaCklzEX5vpCw0ZhYGdjJk+GgWvUz8z+slOLryU6HiBEHx7BAKCfkhw7WwFQAdCg2ILEsOVCjKmWaIoAVlnFsxsZ1UbB/e4vfLpH1W9yy/O681rotmyuSIHJNT4pFL0iC3pElahJMReSLP5MWZOq/Om/P+M1pyip1D8gfOxzePnZF5</latexit><latexit sha1_base64="WsdILG4c5KwRvpgipGqF5pi+ZGg=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIRCMoIGsqAyENKrOh82YRTzmfrbh0psvIHtFDRIVr+h4J/4WxcQMJUo5ld7ewEsRQGXffTKa2srq1vlDcrW9s7u3vV/YO2iRLNocUjGeluwAxIoaCFAiV0Yw0sDCR0gslN5nemoI2I1APOYvBDNlZiJDhDK917F4Nqza27Oegy8QpSIwWag+pXfxjxJASFXDJjep4bo58yjYJLmFf6iYGY8QkbQ89SxUIwfponndOTxDCMaAyaCklzEX5vpCw0ZhYGdjJk+GgWvUz8z+slOLryU6HiBEHx7BAKCfkhw7WwFQAdCg2ILEsOVCjKmWaIoAVlnFsxsZ1UbB/e4vfLpH1W9yy/O681rotmyuSIHJNT4pFL0iC3pElahJMReSLP5MWZOq/Om/P+M1pyip1D8gfOxzePnZF5</latexit><latexit sha1_base64="WsdILG4c5KwRvpgipGqF5pi+ZGg=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIRCMoIGsqAyENKrOh82YRTzmfrbh0psvIHtFDRIVr+h4J/4WxcQMJUo5ld7ewEsRQGXffTKa2srq1vlDcrW9s7u3vV/YO2iRLNocUjGeluwAxIoaCFAiV0Yw0sDCR0gslN5nemoI2I1APOYvBDNlZiJDhDK917F4Nqza27Oegy8QpSIwWag+pXfxjxJASFXDJjep4bo58yjYJLmFf6iYGY8QkbQ89SxUIwfponndOTxDCMaAyaCklzEX5vpCw0ZhYGdjJk+GgWvUz8z+slOLryU6HiBEHx7BAKCfkhw7WwFQAdCg2ILEsOVCjKmWaIoAVlnFsxsZ1UbB/e4vfLpH1W9yy/O681rotmyuSIHJNT4pFL0iC3pElahJMReSLP5MWZOq/Om/P+M1pyip1D8gfOxzePnZF5</latexit><latexit sha1_base64="WsdILG4c5KwRvpgipGqF5pi+ZGg=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIRCMoIGsqAyENKrOh82YRTzmfrbh0psvIHtFDRIVr+h4J/4WxcQMJUo5ld7ewEsRQGXffTKa2srq1vlDcrW9s7u3vV/YO2iRLNocUjGeluwAxIoaCFAiV0Yw0sDCR0gslN5nemoI2I1APOYvBDNlZiJDhDK917F4Nqza27Oegy8QpSIwWag+pXfxjxJASFXDJjep4bo58yjYJLmFf6iYGY8QkbQ89SxUIwfponndOTxDCMaAyaCklzEX5vpCw0ZhYGdjJk+GgWvUz8z+slOLryU6HiBEHx7BAKCfkhw7WwFQAdCg2ILEsOVCjKmWaIoAVlnFsxsZ1UbB/e4vfLpH1W9yy/O681rotmyuSIHJNT4pFL0iC3pElahJMReSLP5MWZOq/Om/P+M1pyip1D8gfOxzePnZF5</latexit>

19
<latexit sha1_base64="/OsEWy24qaNe0GasYlKFamEG1ns=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIREtBF0FAGRB5SYkXnyyaccj5bd+tIkZU/oIWKDtHyPxT8C2fjAhKmGs3samcniKUw6LqfTmlldW19o7xZ2dre2d2r7h+0TZRoDi0eyUh3A2ZACgUtFCihG2tgYSChE0xuMr8zBW1EpB5wFoMfsrESI8EZWuneuxpUa27dzUGXiVeQGinQHFS/+sOIJyEo5JIZ0/PcGP2UaRRcwrzSTwzEjE/YGHqWKhaC8dM86ZyeJIZhRGPQVEiai/B7I2WhMbMwsJMhw0ez6GXif14vwdGlnwoVJwiKZ4dQSMgPGa6FrQDoUGhAZFlyoEJRzjRDBC0o49yKie2kYvvwFr9fJu2zumf53XmtcV00UyZH5JicEo9ckAa5JU3SIpyMyBN5Ji/O1Hl13pz3n9GSU+wckj9wPr4BldmRfQ==</latexit><latexit sha1_base64="/OsEWy24qaNe0GasYlKFamEG1ns=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIREtBF0FAGRB5SYkXnyyaccj5bd+tIkZU/oIWKDtHyPxT8C2fjAhKmGs3samcniKUw6LqfTmlldW19o7xZ2dre2d2r7h+0TZRoDi0eyUh3A2ZACgUtFCihG2tgYSChE0xuMr8zBW1EpB5wFoMfsrESI8EZWuneuxpUa27dzUGXiVeQGinQHFS/+sOIJyEo5JIZ0/PcGP2UaRRcwrzSTwzEjE/YGHqWKhaC8dM86ZyeJIZhRGPQVEiai/B7I2WhMbMwsJMhw0ez6GXif14vwdGlnwoVJwiKZ4dQSMgPGa6FrQDoUGhAZFlyoEJRzjRDBC0o49yKie2kYvvwFr9fJu2zumf53XmtcV00UyZH5JicEo9ckAa5JU3SIpyMyBN5Ji/O1Hl13pz3n9GSU+wckj9wPr4BldmRfQ==</latexit><latexit sha1_base64="/OsEWy24qaNe0GasYlKFamEG1ns=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIREtBF0FAGRB5SYkXnyyaccj5bd+tIkZU/oIWKDtHyPxT8C2fjAhKmGs3samcniKUw6LqfTmlldW19o7xZ2dre2d2r7h+0TZRoDi0eyUh3A2ZACgUtFCihG2tgYSChE0xuMr8zBW1EpB5wFoMfsrESI8EZWuneuxpUa27dzUGXiVeQGinQHFS/+sOIJyEo5JIZ0/PcGP2UaRRcwrzSTwzEjE/YGHqWKhaC8dM86ZyeJIZhRGPQVEiai/B7I2WhMbMwsJMhw0ez6GXif14vwdGlnwoVJwiKZ4dQSMgPGa6FrQDoUGhAZFlyoEJRzjRDBC0o49yKie2kYvvwFr9fJu2zumf53XmtcV00UyZH5JicEo9ckAa5JU3SIpyMyBN5Ji/O1Hl13pz3n9GSU+wckj9wPr4BldmRfQ==</latexit><latexit sha1_base64="/OsEWy24qaNe0GasYlKFamEG1ns=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIREtBF0FAGRB5SYkXnyyaccj5bd+tIkZU/oIWKDtHyPxT8C2fjAhKmGs3samcniKUw6LqfTmlldW19o7xZ2dre2d2r7h+0TZRoDi0eyUh3A2ZACgUtFCihG2tgYSChE0xuMr8zBW1EpB5wFoMfsrESI8EZWuneuxpUa27dzUGXiVeQGinQHFS/+sOIJyEo5JIZ0/PcGP2UaRRcwrzSTwzEjE/YGHqWKhaC8dM86ZyeJIZhRGPQVEiai/B7I2WhMbMwsJMhw0ez6GXif14vwdGlnwoVJwiKZ4dQSMgPGa6FrQDoUGhAZFlyoEJRzjRDBC0o49yKie2kYvvwFr9fJu2zumf53XmtcV00UyZH5JicEo9ckAa5JU3SIpyMyBN5Ji/O1Hl13pz3n9GSU+wckj9wPr4BldmRfQ==</latexit>
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a)
<latexit sha1_base64="PEqIdvsk31sDxFXEwF7oCFMl9Hg=">AAAB9HicbVC7TsNAEDyHVwivACXNiQgJmshGSFBG0FAGRB5SYkXryyaccn7obh0psvIHtFDRIVr+h4J/wTYuIGGq0cyudna8SElDtv1plVZW19Y3ypuVre2d3b3q/kHbhLEW2BKhCnXXA4NKBtgiSQq7kUbwPYUdb3KT+Z0paiPD4IFmEbo+jAM5kgIole7hbFCt2XU7B18mTkFqrEBzUP3qD0MR+xiQUGBMz7EjchPQJIXCeaUfG4xATGCMvZQG4KNxkzzpnJ/EBijkEWouFc9F/L2RgG/MzPfSSR/o0Sx6mfif14tpdOUmMohiwkBkh0gqzA8ZoWVaAfKh1EgEWXLkMuACNBChlhyESMU47aSS9uEsfr9M2ud1J+V3F7XGddFMmR2xY3bKHHbJGuyWNVmLCTZiT+yZvVhT69V6s95/RktWsXPI/sD6+AbH6ZGd</latexit><latexit sha1_base64="PEqIdvsk31sDxFXEwF7oCFMl9Hg=">AAAB9HicbVC7TsNAEDyHVwivACXNiQgJmshGSFBG0FAGRB5SYkXryyaccn7obh0psvIHtFDRIVr+h4J/wTYuIGGq0cyudna8SElDtv1plVZW19Y3ypuVre2d3b3q/kHbhLEW2BKhCnXXA4NKBtgiSQq7kUbwPYUdb3KT+Z0paiPD4IFmEbo+jAM5kgIole7hbFCt2XU7B18mTkFqrEBzUP3qD0MR+xiQUGBMz7EjchPQJIXCeaUfG4xATGCMvZQG4KNxkzzpnJ/EBijkEWouFc9F/L2RgG/MzPfSSR/o0Sx6mfif14tpdOUmMohiwkBkh0gqzA8ZoWVaAfKh1EgEWXLkMuACNBChlhyESMU47aSS9uEsfr9M2ud1J+V3F7XGddFMmR2xY3bKHHbJGuyWNVmLCTZiT+yZvVhT69V6s95/RktWsXPI/sD6+AbH6ZGd</latexit><latexit sha1_base64="PEqIdvsk31sDxFXEwF7oCFMl9Hg=">AAAB9HicbVC7TsNAEDyHVwivACXNiQgJmshGSFBG0FAGRB5SYkXryyaccn7obh0psvIHtFDRIVr+h4J/wTYuIGGq0cyudna8SElDtv1plVZW19Y3ypuVre2d3b3q/kHbhLEW2BKhCnXXA4NKBtgiSQq7kUbwPYUdb3KT+Z0paiPD4IFmEbo+jAM5kgIole7hbFCt2XU7B18mTkFqrEBzUP3qD0MR+xiQUGBMz7EjchPQJIXCeaUfG4xATGCMvZQG4KNxkzzpnJ/EBijkEWouFc9F/L2RgG/MzPfSSR/o0Sx6mfif14tpdOUmMohiwkBkh0gqzA8ZoWVaAfKh1EgEWXLkMuACNBChlhyESMU47aSS9uEsfr9M2ud1J+V3F7XGddFMmR2xY3bKHHbJGuyWNVmLCTZiT+yZvVhT69V6s95/RktWsXPI/sD6+AbH6ZGd</latexit><latexit sha1_base64="PEqIdvsk31sDxFXEwF7oCFMl9Hg=">AAAB9HicbVC7TsNAEDyHVwivACXNiQgJmshGSFBG0FAGRB5SYkXryyaccn7obh0psvIHtFDRIVr+h4J/wTYuIGGq0cyudna8SElDtv1plVZW19Y3ypuVre2d3b3q/kHbhLEW2BKhCnXXA4NKBtgiSQq7kUbwPYUdb3KT+Z0paiPD4IFmEbo+jAM5kgIole7hbFCt2XU7B18mTkFqrEBzUP3qD0MR+xiQUGBMz7EjchPQJIXCeaUfG4xATGCMvZQG4KNxkzzpnJ/EBijkEWouFc9F/L2RgG/MzPfSSR/o0Sx6mfif14tpdOUmMohiwkBkh0gqzA8ZoWVaAfKh1EgEWXLkMuACNBChlhyESMU47aSS9uEsfr9M2ud1J+V3F7XGddFMmR2xY3bKHHbJGuyWNVmLCTZiT+yZvVhT69V6s95/RktWsXPI/sD6+AbH6ZGd</latexit>

b)
<latexit sha1_base64="uJvas2yXGklKIGBhgNuPJkxF2tA=">AAAB9HicbVC7TsNAEDyHVwivACXNiQgJmshGSFBG0FAGRB5SYkXnyyaccj5bd+tIkZU/oIWKDtHyPxT8C2fjAhKmGs3samcniKUw6LqfTmlldW19o7xZ2dre2d2r7h+0TZRoDi0eyUh3A2ZACgUtFCihG2tgYSChE0xuMr8zBW1EpB5wFoMfsrESI8EZWuk+OBtUa27dzUGXiVeQGinQHFS/+sOIJyEo5JIZ0/PcGP2UaRRcwrzSTwzEjE/YGHqWKhaC8dM86ZyeJIZhRGPQVEiai/B7I2WhMbMwsJMhw0ez6GXif14vwdGVnwoVJwiKZ4dQSMgPGa6FrQDoUGhAZFlyoEJRzjRDBC0o49yKie2kYvvwFr9fJu3zumf53UWtcV00UyZH5JicEo9ckga5JU3SIpyMyBN5Ji/O1Hl13pz3n9GSU+wckj9wPr4ByXmRng==</latexit><latexit sha1_base64="uJvas2yXGklKIGBhgNuPJkxF2tA=">AAAB9HicbVC7TsNAEDyHVwivACXNiQgJmshGSFBG0FAGRB5SYkXnyyaccj5bd+tIkZU/oIWKDtHyPxT8C2fjAhKmGs3samcniKUw6LqfTmlldW19o7xZ2dre2d2r7h+0TZRoDi0eyUh3A2ZACgUtFCihG2tgYSChE0xuMr8zBW1EpB5wFoMfsrESI8EZWuk+OBtUa27dzUGXiVeQGinQHFS/+sOIJyEo5JIZ0/PcGP2UaRRcwrzSTwzEjE/YGHqWKhaC8dM86ZyeJIZhRGPQVEiai/B7I2WhMbMwsJMhw0ez6GXif14vwdGVnwoVJwiKZ4dQSMgPGa6FrQDoUGhAZFlyoEJRzjRDBC0o49yKie2kYvvwFr9fJu3zumf53UWtcV00UyZH5JicEo9ckga5JU3SIpyMyBN5Ji/O1Hl13pz3n9GSU+wckj9wPr4ByXmRng==</latexit><latexit sha1_base64="uJvas2yXGklKIGBhgNuPJkxF2tA=">AAAB9HicbVC7TsNAEDyHVwivACXNiQgJmshGSFBG0FAGRB5SYkXnyyaccj5bd+tIkZU/oIWKDtHyPxT8C2fjAhKmGs3samcniKUw6LqfTmlldW19o7xZ2dre2d2r7h+0TZRoDi0eyUh3A2ZACgUtFCihG2tgYSChE0xuMr8zBW1EpB5wFoMfsrESI8EZWuk+OBtUa27dzUGXiVeQGinQHFS/+sOIJyEo5JIZ0/PcGP2UaRRcwrzSTwzEjE/YGHqWKhaC8dM86ZyeJIZhRGPQVEiai/B7I2WhMbMwsJMhw0ez6GXif14vwdGVnwoVJwiKZ4dQSMgPGa6FrQDoUGhAZFlyoEJRzjRDBC0o49yKie2kYvvwFr9fJu3zumf53UWtcV00UyZH5JicEo9ckga5JU3SIpyMyBN5Ji/O1Hl13pz3n9GSU+wckj9wPr4ByXmRng==</latexit><latexit sha1_base64="uJvas2yXGklKIGBhgNuPJkxF2tA=">AAAB9HicbVC7TsNAEDyHVwivACXNiQgJmshGSFBG0FAGRB5SYkXnyyaccj5bd+tIkZU/oIWKDtHyPxT8C2fjAhKmGs3samcniKUw6LqfTmlldW19o7xZ2dre2d2r7h+0TZRoDi0eyUh3A2ZACgUtFCihG2tgYSChE0xuMr8zBW1EpB5wFoMfsrESI8EZWuk+OBtUa27dzUGXiVeQGinQHFS/+sOIJyEo5JIZ0/PcGP2UaRRcwrzSTwzEjE/YGHqWKhaC8dM86ZyeJIZhRGPQVEiai/B7I2WhMbMwsJMhw0ez6GXif14vwdGVnwoVJwiKZ4dQSMgPGa6FrQDoUGhAZFlyoEJRzjRDBC0o49yKie2kYvvwFr9fJu3zumf53UWtcV00UyZH5JicEo9ckga5JU3SIpyMyBN5Ji/O1Hl13pz3n9GSU+wckj9wPr4ByXmRng==</latexit>

Nmax
<latexit sha1_base64="PRx5ifkP4sK4wncPinczjuQ6C6w=">AAAB+XicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04kkimAckIfROOnHI7IOZXjEs+QivevImXv0aD/6Ls+seNLFORVU3XV1+rKQh1/10lpZXVtfWSxvlza3tnd3K3n7LRIkW2BSRinTHB4NKhtgkSQo7sUYIfIVtf3KV+e0H1EZG4R1NY+wHMA7lSAogK7VvBmkAj7NBperW3Bx8kXgFqbICjUHlqzeMRBJgSEKBMV3PjamfgiYpFM7KvcRgDGICY+xaGkKApp/mcWf8ODFAEY9Rc6l4LuLvjRQCY6aBbycDoHsz72Xif143odFFP5VhnBCGIjtEUmF+yAgtbQ/Ih1IjEWTJkcuQC9BAhFpyEMKKiS2mbPvw5r9fJK3Tmmf57Vm1flk0U2KH7IidMI+dszq7Zg3WZIJN2BN7Zi9O6rw6b877z+iSU+wcsD9wPr4BPeeUMA==</latexit><latexit sha1_base64="PRx5ifkP4sK4wncPinczjuQ6C6w=">AAAB+XicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04kkimAckIfROOnHI7IOZXjEs+QivevImXv0aD/6Ls+seNLFORVU3XV1+rKQh1/10lpZXVtfWSxvlza3tnd3K3n7LRIkW2BSRinTHB4NKhtgkSQo7sUYIfIVtf3KV+e0H1EZG4R1NY+wHMA7lSAogK7VvBmkAj7NBperW3Bx8kXgFqbICjUHlqzeMRBJgSEKBMV3PjamfgiYpFM7KvcRgDGICY+xaGkKApp/mcWf8ODFAEY9Rc6l4LuLvjRQCY6aBbycDoHsz72Xif143odFFP5VhnBCGIjtEUmF+yAgtbQ/Ih1IjEWTJkcuQC9BAhFpyEMKKiS2mbPvw5r9fJK3Tmmf57Vm1flk0U2KH7IidMI+dszq7Zg3WZIJN2BN7Zi9O6rw6b877z+iSU+wcsD9wPr4BPeeUMA==</latexit><latexit sha1_base64="PRx5ifkP4sK4wncPinczjuQ6C6w=">AAAB+XicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04kkimAckIfROOnHI7IOZXjEs+QivevImXv0aD/6Ls+seNLFORVU3XV1+rKQh1/10lpZXVtfWSxvlza3tnd3K3n7LRIkW2BSRinTHB4NKhtgkSQo7sUYIfIVtf3KV+e0H1EZG4R1NY+wHMA7lSAogK7VvBmkAj7NBperW3Bx8kXgFqbICjUHlqzeMRBJgSEKBMV3PjamfgiYpFM7KvcRgDGICY+xaGkKApp/mcWf8ODFAEY9Rc6l4LuLvjRQCY6aBbycDoHsz72Xif143odFFP5VhnBCGIjtEUmF+yAgtbQ/Ih1IjEWTJkcuQC9BAhFpyEMKKiS2mbPvw5r9fJK3Tmmf57Vm1flk0U2KH7IidMI+dszq7Zg3WZIJN2BN7Zi9O6rw6b877z+iSU+wcsD9wPr4BPeeUMA==</latexit><latexit sha1_base64="PRx5ifkP4sK4wncPinczjuQ6C6w=">AAAB+XicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04kkimAckIfROOnHI7IOZXjEs+QivevImXv0aD/6Ls+seNLFORVU3XV1+rKQh1/10lpZXVtfWSxvlza3tnd3K3n7LRIkW2BSRinTHB4NKhtgkSQo7sUYIfIVtf3KV+e0H1EZG4R1NY+wHMA7lSAogK7VvBmkAj7NBperW3Bx8kXgFqbICjUHlqzeMRBJgSEKBMV3PjamfgiYpFM7KvcRgDGICY+xaGkKApp/mcWf8ODFAEY9Rc6l4LuLvjRQCY6aBbycDoHsz72Xif143odFFP5VhnBCGIjtEUmF+yAgtbQ/Ih1IjEWTJkcuQC9BAhFpyEMKKiS2mbPvw5r9fJK3Tmmf57Vm1flk0U2KH7IidMI+dszq7Zg3WZIJN2BN7Zi9O6rw6b877z+iSU+wcsD9wPr4BPeeUMA==</latexit>

βfit(Nmax) = a+
b

(Nmax)c
<latexit sha1_base64="sbT4XGoUSG9V1RegHwV2BZCg9Xo="></latexit><latexit sha1_base64="sbT4XGoUSG9V1RegHwV2BZCg9Xo="></latexit><latexit sha1_base64="sbT4XGoUSG9V1RegHwV2BZCg9Xo="></latexit><latexit sha1_base64="sbT4XGoUSG9V1RegHwV2BZCg9Xo="></latexit>

fixed α = 0.985
<latexit sha1_base64="Upkt3cY1hkLg7/7VQEpF3BEV5aE=">AAACEXicbVDLSgNBEJz1GeNr1aMIg0HwFHZFMR6EoBePEcwDsiH0Tjo6OPtwplcSlpz8BL/Cq568iVe/wIP/4ibmoIl1Kqq66a7yYyUNOc6nNTM7N7+wmFvKL6+srq3bG5s1EyVaYFVEKtINHwwqGWKVJClsxBoh8BXW/dvzoV+/R21kFF5RP8ZWANeh7EoBlElte8cj7FHalT3sDLy7BDoeqPgGTp3iSemobRecojMCnybumBTYGJW2/eV1IpEEGJJQYEzTdWJqpaBJCoWDvJcYjEHcwjU2MxpCgKaVjmIM+F5igCIeo+ZS8ZGIvzdSCIzpB342GQDdmElvKP7nNRPqllqpDOOEMBTDQyQVjg4ZoWXWD/KO1EgEw8+Ry5AL0ECEWnIQIhOTrLB81oc7mX6a1A6KbsYvDwvls3EzObbNdtk+c9kxK7MLVmFVJtgDe2LP7MV6tF6tN+v9Z3TGGu9ssT+wPr4B2uadJQ==</latexit><latexit sha1_base64="Upkt3cY1hkLg7/7VQEpF3BEV5aE=">AAACEXicbVDLSgNBEJz1GeNr1aMIg0HwFHZFMR6EoBePEcwDsiH0Tjo6OPtwplcSlpz8BL/Cq568iVe/wIP/4ibmoIl1Kqq66a7yYyUNOc6nNTM7N7+wmFvKL6+srq3bG5s1EyVaYFVEKtINHwwqGWKVJClsxBoh8BXW/dvzoV+/R21kFF5RP8ZWANeh7EoBlElte8cj7FHalT3sDLy7BDoeqPgGTp3iSemobRecojMCnybumBTYGJW2/eV1IpEEGJJQYEzTdWJqpaBJCoWDvJcYjEHcwjU2MxpCgKaVjmIM+F5igCIeo+ZS8ZGIvzdSCIzpB342GQDdmElvKP7nNRPqllqpDOOEMBTDQyQVjg4ZoWXWD/KO1EgEw8+Ry5AL0ECEWnIQIhOTrLB81oc7mX6a1A6KbsYvDwvls3EzObbNdtk+c9kxK7MLVmFVJtgDe2LP7MV6tF6tN+v9Z3TGGu9ssT+wPr4B2uadJQ==</latexit><latexit sha1_base64="Upkt3cY1hkLg7/7VQEpF3BEV5aE=">AAACEXicbVDLSgNBEJz1GeNr1aMIg0HwFHZFMR6EoBePEcwDsiH0Tjo6OPtwplcSlpz8BL/Cq568iVe/wIP/4ibmoIl1Kqq66a7yYyUNOc6nNTM7N7+wmFvKL6+srq3bG5s1EyVaYFVEKtINHwwqGWKVJClsxBoh8BXW/dvzoV+/R21kFF5RP8ZWANeh7EoBlElte8cj7FHalT3sDLy7BDoeqPgGTp3iSemobRecojMCnybumBTYGJW2/eV1IpEEGJJQYEzTdWJqpaBJCoWDvJcYjEHcwjU2MxpCgKaVjmIM+F5igCIeo+ZS8ZGIvzdSCIzpB342GQDdmElvKP7nNRPqllqpDOOEMBTDQyQVjg4ZoWXWD/KO1EgEw8+Ry5AL0ECEWnIQIhOTrLB81oc7mX6a1A6KbsYvDwvls3EzObbNdtk+c9kxK7MLVmFVJtgDe2LP7MV6tF6tN+v9Z3TGGu9ssT+wPr4B2uadJQ==</latexit><latexit sha1_base64="Upkt3cY1hkLg7/7VQEpF3BEV5aE=">AAACEXicbVDLSgNBEJz1GeNr1aMIg0HwFHZFMR6EoBePEcwDsiH0Tjo6OPtwplcSlpz8BL/Cq568iVe/wIP/4ibmoIl1Kqq66a7yYyUNOc6nNTM7N7+wmFvKL6+srq3bG5s1EyVaYFVEKtINHwwqGWKVJClsxBoh8BXW/dvzoV+/R21kFF5RP8ZWANeh7EoBlElte8cj7FHalT3sDLy7BDoeqPgGTp3iSemobRecojMCnybumBTYGJW2/eV1IpEEGJJQYEzTdWJqpaBJCoWDvJcYjEHcwjU2MxpCgKaVjmIM+F5igCIeo+ZS8ZGIvzdSCIzpB342GQDdmElvKP7nNRPqllqpDOOEMBTDQyQVjg4ZoWXWD/KO1EgEw8+Ry5AL0ECEWnIQIhOTrLB81oc7mX6a1A6KbsYvDwvls3EzObbNdtk+c9kxK7MLVmFVJtgDe2LP7MV6tF6tN+v9Z3TGGu9ssT+wPr4B2uadJQ==</latexit>

β(Nmax)
<latexit sha1_base64="2kcecxbgSuTW7tlPpnaP/U9jkpQ=">AAACB3icbVDLTgJBEJzFF+IL5ehlIjHBC9k1JnokevFkMJFHwm5I79DghNlHZnoNZMMH+BVe9eTNePUzPPgvLshBwTpVqrrT1eXHShqy7U8rt7K6tr6R3yxsbe/s7hX3D5omSrTAhohUpNs+GFQyxAZJUtiONULgK2z5w6up33pAbWQU3tE4Ri+AQSj7UgBlUrdYcn0kqNx0XcIRpQGMJifdYtmu2jPwZeLMSZnNUe8Wv9xeJJIAQxIKjOk4dkxeCpqkUDgpuInBGMQQBtjJaAgBGi+dhZ/w48QARTxGzaXiMxF/b6QQGDMO/GwyALo3i95U/M/rJNS/8FIZxglhKKaHSCqcHTJCy6wV5D2pkQimyZHLkAvQQIRachAiE5OspkLWh7P4/TJpnladjN+elWuX82by7JAdsQpz2DmrsWtWZw0m2Jg9sWf2Yj1ar9ab9f4zmrPmOyX2B9bHN43+mUM=</latexit><latexit sha1_base64="2kcecxbgSuTW7tlPpnaP/U9jkpQ=">AAACB3icbVDLTgJBEJzFF+IL5ehlIjHBC9k1JnokevFkMJFHwm5I79DghNlHZnoNZMMH+BVe9eTNePUzPPgvLshBwTpVqrrT1eXHShqy7U8rt7K6tr6R3yxsbe/s7hX3D5omSrTAhohUpNs+GFQyxAZJUtiONULgK2z5w6up33pAbWQU3tE4Ri+AQSj7UgBlUrdYcn0kqNx0XcIRpQGMJifdYtmu2jPwZeLMSZnNUe8Wv9xeJJIAQxIKjOk4dkxeCpqkUDgpuInBGMQQBtjJaAgBGi+dhZ/w48QARTxGzaXiMxF/b6QQGDMO/GwyALo3i95U/M/rJNS/8FIZxglhKKaHSCqcHTJCy6wV5D2pkQimyZHLkAvQQIRachAiE5OspkLWh7P4/TJpnladjN+elWuX82by7JAdsQpz2DmrsWtWZw0m2Jg9sWf2Yj1ar9ab9f4zmrPmOyX2B9bHN43+mUM=</latexit><latexit sha1_base64="2kcecxbgSuTW7tlPpnaP/U9jkpQ=">AAACB3icbVDLTgJBEJzFF+IL5ehlIjHBC9k1JnokevFkMJFHwm5I79DghNlHZnoNZMMH+BVe9eTNePUzPPgvLshBwTpVqrrT1eXHShqy7U8rt7K6tr6R3yxsbe/s7hX3D5omSrTAhohUpNs+GFQyxAZJUtiONULgK2z5w6up33pAbWQU3tE4Ri+AQSj7UgBlUrdYcn0kqNx0XcIRpQGMJifdYtmu2jPwZeLMSZnNUe8Wv9xeJJIAQxIKjOk4dkxeCpqkUDgpuInBGMQQBtjJaAgBGi+dhZ/w48QARTxGzaXiMxF/b6QQGDMO/GwyALo3i95U/M/rJNS/8FIZxglhKKaHSCqcHTJCy6wV5D2pkQimyZHLkAvQQIRachAiE5OspkLWh7P4/TJpnladjN+elWuX82by7JAdsQpz2DmrsWtWZw0m2Jg9sWf2Yj1ar9ab9f4zmrPmOyX2B9bHN43+mUM=</latexit><latexit sha1_base64="2kcecxbgSuTW7tlPpnaP/U9jkpQ=">AAACB3icbVDLTgJBEJzFF+IL5ehlIjHBC9k1JnokevFkMJFHwm5I79DghNlHZnoNZMMH+BVe9eTNePUzPPgvLshBwTpVqrrT1eXHShqy7U8rt7K6tr6R3yxsbe/s7hX3D5omSrTAhohUpNs+GFQyxAZJUtiONULgK2z5w6up33pAbWQU3tE4Ri+AQSj7UgBlUrdYcn0kqNx0XcIRpQGMJifdYtmu2jPwZeLMSZnNUe8Wv9xeJJIAQxIKjOk4dkxeCpqkUDgpuInBGMQQBtjJaAgBGi+dhZ/w48QARTxGzaXiMxF/b6QQGDMO/GwyALo3i95U/M/rJNS/8FIZxglhKKaHSCqcHTJCy6wV5D2pkQimyZHLkAvQQIRachAiE5OspkLWh7P4/TJpnladjN+elWuX82by7JAdsQpz2DmrsWtWZw0m2Jg9sWf2Yj1ar9ab9f4zmrPmOyX2B9bHN43+mUM=</latexit>

c)
<latexit sha1_base64="eudEBUSGjROTgj90oNqKhFIUIh8=">AAAB9HicbVC7TsNAEDyHVwivACXNiQgJmshGSFBG0FAGRB5SYkXnyyaccj5bd+tIkZU/oIWKDtHyPxT8C2fjAhKmGs3samcniKUw6LqfTmlldW19o7xZ2dre2d2r7h+0TZRoDi0eyUh3A2ZACgUtFCihG2tgYSChE0xuMr8zBW1EpB5wFoMfsrESI8EZWumenw2qNbfu5qDLxCtIjRRoDqpf/WHEkxAUcsmM6XlujH7KNAouYV7pJwZixidsDD1LFQvB+GmedE5PEsMwojFoKiTNRfi9kbLQmFkY2MmQ4aNZ9DLxP6+X4OjKT4WKEwTFs0MoJOSHDNfCVgB0KDQgsiw5UKEoZ5ohghaUcW7FxHZSsX14i98vk/Z53bP87qLWuC6aKZMjckxOiUcuSYPckiZpEU5G5Ik8kxdn6rw6b877z2jJKXYOyR84H9/LCZGf</latexit><latexit sha1_base64="eudEBUSGjROTgj90oNqKhFIUIh8=">AAAB9HicbVC7TsNAEDyHVwivACXNiQgJmshGSFBG0FAGRB5SYkXnyyaccj5bd+tIkZU/oIWKDtHyPxT8C2fjAhKmGs3samcniKUw6LqfTmlldW19o7xZ2dre2d2r7h+0TZRoDi0eyUh3A2ZACgUtFCihG2tgYSChE0xuMr8zBW1EpB5wFoMfsrESI8EZWumenw2qNbfu5qDLxCtIjRRoDqpf/WHEkxAUcsmM6XlujH7KNAouYV7pJwZixidsDD1LFQvB+GmedE5PEsMwojFoKiTNRfi9kbLQmFkY2MmQ4aNZ9DLxP6+X4OjKT4WKEwTFs0MoJOSHDNfCVgB0KDQgsiw5UKEoZ5ohghaUcW7FxHZSsX14i98vk/Z53bP87qLWuC6aKZMjckxOiUcuSYPckiZpEU5G5Ik8kxdn6rw6b877z2jJKXYOyR84H9/LCZGf</latexit><latexit sha1_base64="eudEBUSGjROTgj90oNqKhFIUIh8=">AAAB9HicbVC7TsNAEDyHVwivACXNiQgJmshGSFBG0FAGRB5SYkXnyyaccj5bd+tIkZU/oIWKDtHyPxT8C2fjAhKmGs3samcniKUw6LqfTmlldW19o7xZ2dre2d2r7h+0TZRoDi0eyUh3A2ZACgUtFCihG2tgYSChE0xuMr8zBW1EpB5wFoMfsrESI8EZWumenw2qNbfu5qDLxCtIjRRoDqpf/WHEkxAUcsmM6XlujH7KNAouYV7pJwZixidsDD1LFQvB+GmedE5PEsMwojFoKiTNRfi9kbLQmFkY2MmQ4aNZ9DLxP6+X4OjKT4WKEwTFs0MoJOSHDNfCVgB0KDQgsiw5UKEoZ5ohghaUcW7FxHZSsX14i98vk/Z53bP87qLWuC6aKZMjckxOiUcuSYPckiZpEU5G5Ik8kxdn6rw6b877z2jJKXYOyR84H9/LCZGf</latexit><latexit sha1_base64="eudEBUSGjROTgj90oNqKhFIUIh8=">AAAB9HicbVC7TsNAEDyHVwivACXNiQgJmshGSFBG0FAGRB5SYkXnyyaccj5bd+tIkZU/oIWKDtHyPxT8C2fjAhKmGs3samcniKUw6LqfTmlldW19o7xZ2dre2d2r7h+0TZRoDi0eyUh3A2ZACgUtFCihG2tgYSChE0xuMr8zBW1EpB5wFoMfsrESI8EZWumenw2qNbfu5qDLxCtIjRRoDqpf/WHEkxAUcsmM6XlujH7KNAouYV7pJwZixidsDD1LFQvB+GmedE5PEsMwojFoKiTNRfi9kbLQmFkY2MmQ4aNZ9DLxP6+X4OjKT4WKEwTFs0MoJOSHDNfCVgB0KDQgsiw5UKEoZ5ohghaUcW7FxHZSsX14i98vk/Z53bP87qLWuC6aKZMjckxOiUcuSYPckiZpEU5G5Ik8kxdn6rw6b877z2jJKXYOyR84H9/LCZGf</latexit>

s
<latexit sha1_base64="s82lJzosMHG2uV6mF4QJOIA7C+Y=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndQyw2rNr/s56CoJClIjBZrD6tdglHAbg0IumTH9wE8xnDONgktYVAbWQMr4lE2g76hiMZhwngdd0DNrGCY0BU2FpLkIvzfmLDZmFkduMmb4YJa9TPzP61scX4dzoVKLoHh2CIWE/JDhWrgGgI6EBkSWJQcqFOVMM0TQgjLOnWhdJRXXR7D8/SrpXNQDx1uXtcZN0UyZnJBTck4CckUa5I40SZtwAuSJPJMXz3qv3pv3/jNa8oqdY/IH3sc3fsCRfA==</latexit><latexit sha1_base64="s82lJzosMHG2uV6mF4QJOIA7C+Y=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndQyw2rNr/s56CoJClIjBZrD6tdglHAbg0IumTH9wE8xnDONgktYVAbWQMr4lE2g76hiMZhwngdd0DNrGCY0BU2FpLkIvzfmLDZmFkduMmb4YJa9TPzP61scX4dzoVKLoHh2CIWE/JDhWrgGgI6EBkSWJQcqFOVMM0TQgjLOnWhdJRXXR7D8/SrpXNQDx1uXtcZN0UyZnJBTck4CckUa5I40SZtwAuSJPJMXz3qv3pv3/jNa8oqdY/IH3sc3fsCRfA==</latexit><latexit sha1_base64="s82lJzosMHG2uV6mF4QJOIA7C+Y=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndQyw2rNr/s56CoJClIjBZrD6tdglHAbg0IumTH9wE8xnDONgktYVAbWQMr4lE2g76hiMZhwngdd0DNrGCY0BU2FpLkIvzfmLDZmFkduMmb4YJa9TPzP61scX4dzoVKLoHh2CIWE/JDhWrgGgI6EBkSWJQcqFOVMM0TQgjLOnWhdJRXXR7D8/SrpXNQDx1uXtcZN0UyZnJBTck4CckUa5I40SZtwAuSJPJMXz3qv3pv3/jNa8oqdY/IH3sc3fsCRfA==</latexit><latexit sha1_base64="s82lJzosMHG2uV6mF4QJOIA7C+Y=">AAAB83icbVC7SgNBFJ2NrxhfUUubwSBYhV0RtAzaWCZgHpAsYXZyE4fMzi4zd4QQ8gW2WtmJrR9k4b84u26hiac6nHMv99wTpVIY9P1Pr7S2vrG5Vd6u7Ozu7R9UD486JrGaQ5snMtG9iBmQQkEbBUropRpYHEnoRtPbzO8+gjYiUfc4SyGM2USJseAMndQyw2rNr/s56CoJClIjBZrD6tdglHAbg0IumTH9wE8xnDONgktYVAbWQMr4lE2g76hiMZhwngdd0DNrGCY0BU2FpLkIvzfmLDZmFkduMmb4YJa9TPzP61scX4dzoVKLoHh2CIWE/JDhWrgGgI6EBkSWJQcqFOVMM0TQgjLOnWhdJRXXR7D8/SrpXNQDx1uXtcZN0UyZnJBTck4CckUa5I40SZtwAuSJPJMXz3qv3pv3/jNa8oqdY/IH3sc3fsCRfA==</latexit>

δ
(0)
0 (s)

<latexit sha1_base64="zfCW5MSo0xWnG4UHU+bDOvqX5tM=">AAACBXicbVC7TgJBFJ3FF+ILtLSZSEygIbvGREuijSUm8khg3dwdLjhh9pGZuxqyofYrbLWyM7Z+h4X/4oIUCp7q5Jx7c889fqykIdv+tHIrq2vrG/nNwtb2zu5esbTfMlGiBTZFpCLd8cGgkiE2SZLCTqwRAl9h2x9dTv32PWojo/CGxjG6AQxDOZACKJO8YqnXR0Xg2bdpxa5OKqbqFct2zZ6BLxNnTspsjoZX/Or1I5EEGJJQYEzXsWNyU9AkhcJJoZcYjEGMYIjdjIYQoHHTWfQJP04MUMRj1FwqPhPx90YKgTHjwM8mA6A7s+hNxf+8bkKDczeVYZwQhmJ6iKTC2SEjtMw6Qd6XGolgmhy5DLkADUSoJQchMjHJSipkfTiL3y+T1knNyfj1abl+MW8mzw7ZEaswh52xOrtiDdZkgj2wJ/bMXqxH69V6s95/RnPWfOeA/YH18Q1xapdq</latexit><latexit sha1_base64="zfCW5MSo0xWnG4UHU+bDOvqX5tM=">AAACBXicbVC7TgJBFJ3FF+ILtLSZSEygIbvGREuijSUm8khg3dwdLjhh9pGZuxqyofYrbLWyM7Z+h4X/4oIUCp7q5Jx7c889fqykIdv+tHIrq2vrG/nNwtb2zu5esbTfMlGiBTZFpCLd8cGgkiE2SZLCTqwRAl9h2x9dTv32PWojo/CGxjG6AQxDOZACKJO8YqnXR0Xg2bdpxa5OKqbqFct2zZ6BLxNnTspsjoZX/Or1I5EEGJJQYEzXsWNyU9AkhcJJoZcYjEGMYIjdjIYQoHHTWfQJP04MUMRj1FwqPhPx90YKgTHjwM8mA6A7s+hNxf+8bkKDczeVYZwQhmJ6iKTC2SEjtMw6Qd6XGolgmhy5DLkADUSoJQchMjHJSipkfTiL3y+T1knNyfj1abl+MW8mzw7ZEaswh52xOrtiDdZkgj2wJ/bMXqxH69V6s95/RnPWfOeA/YH18Q1xapdq</latexit><latexit sha1_base64="zfCW5MSo0xWnG4UHU+bDOvqX5tM=">AAACBXicbVC7TgJBFJ3FF+ILtLSZSEygIbvGREuijSUm8khg3dwdLjhh9pGZuxqyofYrbLWyM7Z+h4X/4oIUCp7q5Jx7c889fqykIdv+tHIrq2vrG/nNwtb2zu5esbTfMlGiBTZFpCLd8cGgkiE2SZLCTqwRAl9h2x9dTv32PWojo/CGxjG6AQxDOZACKJO8YqnXR0Xg2bdpxa5OKqbqFct2zZ6BLxNnTspsjoZX/Or1I5EEGJJQYEzXsWNyU9AkhcJJoZcYjEGMYIjdjIYQoHHTWfQJP04MUMRj1FwqPhPx90YKgTHjwM8mA6A7s+hNxf+8bkKDczeVYZwQhmJ6iKTC2SEjtMw6Qd6XGolgmhy5DLkADUSoJQchMjHJSipkfTiL3y+T1knNyfj1abl+MW8mzw7ZEaswh52xOrtiDdZkgj2wJ/bMXqxH69V6s95/RnPWfOeA/YH18Q1xapdq</latexit><latexit sha1_base64="zfCW5MSo0xWnG4UHU+bDOvqX5tM=">AAACBXicbVC7TgJBFJ3FF+ILtLSZSEygIbvGREuijSUm8khg3dwdLjhh9pGZuxqyofYrbLWyM7Z+h4X/4oIUCp7q5Jx7c889fqykIdv+tHIrq2vrG/nNwtb2zu5esbTfMlGiBTZFpCLd8cGgkiE2SZLCTqwRAl9h2x9dTv32PWojo/CGxjG6AQxDOZACKJO8YqnXR0Xg2bdpxa5OKqbqFct2zZ6BLxNnTspsjoZX/Or1I5EEGJJQYEzXsWNyU9AkhcJJoZcYjEGMYIjdjIYQoHHTWfQJP04MUMRj1FwqPhPx90YKgTHjwM8mA6A7s+hNxf+8bkKDczeVYZwQhmJ6iKTC2SEjtMw6Qd6XGolgmhy5DLkADUSoJQchMjHJSipkfTiL3y+T1knNyfj1abl+MW8mzw7ZEaswh52xOrtiDdZkgj2wJ/bMXqxH69V6s95/RnPWfOeA/YH18Q1xapdq</latexit>

We fix alpha and minimize beta 1) Scan in alpha

2) Make sure Nmax is large enough

We observe unitarity tries to saturate in all partial waves!



α
<latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit><latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit><latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit><latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit>

β
<latexit sha1_base64="ujG++alBbzidtrPlJbhuRYmTxmw=">AAAB93icbVA9SwNBEN3zM8avqKXNYhCswp0IWgZtLCN4SSA5wtxmEpfsfbA7J4SQ32CrlZ3Y+nMs/C/unVdo4qse780wb16YKmnIdT+dldW19Y3NylZ1e2d3b792cNg2SaYF+iJRie6GYFDJGH2SpLCbaoQoVNgJJze533lEbWQS39M0xSCCcSxHUgBZye+HSDCo1d2GW4AvE68kdVaiNah99YeJyCKMSSgwpue5KQUz0CSFwnm1nxlMQUxgjD1LY4jQBLMi7JyfZgYo4SlqLhUvRPy9MYPImGkU2skI6MEsern4n9fLaHQVzGScZoSxyA+RVFgcMkJL2wLyodRIBHly5DLmAjQQoZYchLBiZmup2j68xe+XSfu84Vl+d1FvXpfNVNgxO2FnzGOXrMluWYv5TDDJntgze3Gmzqvz5rz/jK445c4R+wPn4xt01JMp</latexit><latexit sha1_base64="ujG++alBbzidtrPlJbhuRYmTxmw=">AAAB93icbVA9SwNBEN3zM8avqKXNYhCswp0IWgZtLCN4SSA5wtxmEpfsfbA7J4SQ32CrlZ3Y+nMs/C/unVdo4qse780wb16YKmnIdT+dldW19Y3NylZ1e2d3b792cNg2SaYF+iJRie6GYFDJGH2SpLCbaoQoVNgJJze533lEbWQS39M0xSCCcSxHUgBZye+HSDCo1d2GW4AvE68kdVaiNah99YeJyCKMSSgwpue5KQUz0CSFwnm1nxlMQUxgjD1LY4jQBLMi7JyfZgYo4SlqLhUvRPy9MYPImGkU2skI6MEsern4n9fLaHQVzGScZoSxyA+RVFgcMkJL2wLyodRIBHly5DLmAjQQoZYchLBiZmup2j68xe+XSfu84Vl+d1FvXpfNVNgxO2FnzGOXrMluWYv5TDDJntgze3Gmzqvz5rz/jK445c4R+wPn4xt01JMp</latexit><latexit sha1_base64="ujG++alBbzidtrPlJbhuRYmTxmw=">AAAB93icbVA9SwNBEN3zM8avqKXNYhCswp0IWgZtLCN4SSA5wtxmEpfsfbA7J4SQ32CrlZ3Y+nMs/C/unVdo4qse780wb16YKmnIdT+dldW19Y3NylZ1e2d3b792cNg2SaYF+iJRie6GYFDJGH2SpLCbaoQoVNgJJze533lEbWQS39M0xSCCcSxHUgBZye+HSDCo1d2GW4AvE68kdVaiNah99YeJyCKMSSgwpue5KQUz0CSFwnm1nxlMQUxgjD1LY4jQBLMi7JyfZgYo4SlqLhUvRPy9MYPImGkU2skI6MEsern4n9fLaHQVzGScZoSxyA+RVFgcMkJL2wLyodRIBHly5DLmAjQQoZYchLBiZmup2j68xe+XSfu84Vl+d1FvXpfNVNgxO2FnzGOXrMluWYv5TDDJntgze3Gmzqvz5rz/jK445c4R+wPn4xt01JMp</latexit><latexit sha1_base64="ujG++alBbzidtrPlJbhuRYmTxmw=">AAAB93icbVA9SwNBEN3zM8avqKXNYhCswp0IWgZtLCN4SSA5wtxmEpfsfbA7J4SQ32CrlZ3Y+nMs/C/unVdo4qse780wb16YKmnIdT+dldW19Y3NylZ1e2d3b792cNg2SaYF+iJRie6GYFDJGH2SpLCbaoQoVNgJJze533lEbWQS39M0xSCCcSxHUgBZye+HSDCo1d2GW4AvE68kdVaiNah99YeJyCKMSSgwpue5KQUz0CSFwnm1nxlMQUxgjD1LY4jQBLMi7JyfZgYo4SlqLhUvRPy9MYPImGkU2skI6MEsern4n9fLaHQVzGScZoSxyA+RVFgcMkJL2wLyodRIBHly5DLmAjQQoZYchLBiZmup2j68xe+XSfu84Vl+d1FvXpfNVNgxO2FnzGOXrMluWYv5TDDJntgze3Gmzqvz5rz/jK445c4R+wPn4xt01JMp</latexit>

α
<latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit><latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit><latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit><latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit>

β
<latexit sha1_base64="ujG++alBbzidtrPlJbhuRYmTxmw=">AAAB93icbVA9SwNBEN3zM8avqKXNYhCswp0IWgZtLCN4SSA5wtxmEpfsfbA7J4SQ32CrlZ3Y+nMs/C/unVdo4qse780wb16YKmnIdT+dldW19Y3NylZ1e2d3b792cNg2SaYF+iJRie6GYFDJGH2SpLCbaoQoVNgJJze533lEbWQS39M0xSCCcSxHUgBZye+HSDCo1d2GW4AvE68kdVaiNah99YeJyCKMSSgwpue5KQUz0CSFwnm1nxlMQUxgjD1LY4jQBLMi7JyfZgYo4SlqLhUvRPy9MYPImGkU2skI6MEsern4n9fLaHQVzGScZoSxyA+RVFgcMkJL2wLyodRIBHly5DLmAjQQoZYchLBiZmup2j68xe+XSfu84Vl+d1FvXpfNVNgxO2FnzGOXrMluWYv5TDDJntgze3Gmzqvz5rz/jK445c4R+wPn4xt01JMp</latexit><latexit sha1_base64="ujG++alBbzidtrPlJbhuRYmTxmw=">AAAB93icbVA9SwNBEN3zM8avqKXNYhCswp0IWgZtLCN4SSA5wtxmEpfsfbA7J4SQ32CrlZ3Y+nMs/C/unVdo4qse780wb16YKmnIdT+dldW19Y3NylZ1e2d3b792cNg2SaYF+iJRie6GYFDJGH2SpLCbaoQoVNgJJze533lEbWQS39M0xSCCcSxHUgBZye+HSDCo1d2GW4AvE68kdVaiNah99YeJyCKMSSgwpue5KQUz0CSFwnm1nxlMQUxgjD1LY4jQBLMi7JyfZgYo4SlqLhUvRPy9MYPImGkU2skI6MEsern4n9fLaHQVzGScZoSxyA+RVFgcMkJL2wLyodRIBHly5DLmAjQQoZYchLBiZmup2j68xe+XSfu84Vl+d1FvXpfNVNgxO2FnzGOXrMluWYv5TDDJntgze3Gmzqvz5rz/jK445c4R+wPn4xt01JMp</latexit><latexit sha1_base64="ujG++alBbzidtrPlJbhuRYmTxmw=">AAAB93icbVA9SwNBEN3zM8avqKXNYhCswp0IWgZtLCN4SSA5wtxmEpfsfbA7J4SQ32CrlZ3Y+nMs/C/unVdo4qse780wb16YKmnIdT+dldW19Y3NylZ1e2d3b792cNg2SaYF+iJRie6GYFDJGH2SpLCbaoQoVNgJJze533lEbWQS39M0xSCCcSxHUgBZye+HSDCo1d2GW4AvE68kdVaiNah99YeJyCKMSSgwpue5KQUz0CSFwnm1nxlMQUxgjD1LY4jQBLMi7JyfZgYo4SlqLhUvRPy9MYPImGkU2skI6MEsern4n9fLaHQVzGScZoSxyA+RVFgcMkJL2wLyodRIBHly5DLmAjQQoZYchLBiZmup2j68xe+XSfu84Vl+d1FvXpfNVNgxO2FnzGOXrMluWYv5TDDJntgze3Gmzqvz5rz/jK445c4R+wPn4xt01JMp</latexit><latexit sha1_base64="ujG++alBbzidtrPlJbhuRYmTxmw=">AAAB93icbVA9SwNBEN3zM8avqKXNYhCswp0IWgZtLCN4SSA5wtxmEpfsfbA7J4SQ32CrlZ3Y+nMs/C/unVdo4qse780wb16YKmnIdT+dldW19Y3NylZ1e2d3b792cNg2SaYF+iJRie6GYFDJGH2SpLCbaoQoVNgJJze533lEbWQS39M0xSCCcSxHUgBZye+HSDCo1d2GW4AvE68kdVaiNah99YeJyCKMSSgwpue5KQUz0CSFwnm1nxlMQUxgjD1LY4jQBLMi7JyfZgYo4SlqLhUvRPy9MYPImGkU2skI6MEsern4n9fLaHQVzGScZoSxyA+RVFgcMkJL2wLyodRIBHly5DLmAjQQoZYchLBiZmup2j68xe+XSfu84Vl+d1FvXpfNVNgxO2FnzGOXrMluWYv5TDDJntgze3Gmzqvz5rz/jK445c4R+wPn4xt01JMp</latexit>

Allowed

5

6

7

8

9

10
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14

15

Nmax
<latexit sha1_base64="HzJ502HOk53XXhl3Roxk4ZVAXQE=">AAAB/nicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04kkimAckS+iddOKQ2QczvZKwBPwKr3ryJl79FQ/+i7vrHjSxTkVVN11dXqSkIdv+tJaWV1bX1ksb5c2t7Z3dyt5+y4SxFtgUoQp1xwODSgbYJEkKO5FG8D2FbW98lfntB9RGhsEdTSN0fRgFcigFUCr1bvo9wgklPkxm/UrVrtk5+CJxClJlBRr9yldvEIrYx4CEAmO6jh2Rm4AmKRTOyr3YYARiDCPspjQAH42b5Jln/Dg2QCGPUHOpeC7i740EfGOmvpdO+kD3Zt7LxP+8bkzDCzeRQRQTBiI7RFJhfsgILdMykA+kRiLIkiOXAReggQi15CBEKsZpO+W0D2f++0XSOq05Kb89q9Yvi2ZK7JAdsRPmsHNWZ9eswZpMsIg9sWf2Yj1ar9ab9f4zumQVOwfsD6yPb1qhloM=</latexit><latexit sha1_base64="HzJ502HOk53XXhl3Roxk4ZVAXQE=">AAAB/nicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04kkimAckS+iddOKQ2QczvZKwBPwKr3ryJl79FQ/+i7vrHjSxTkVVN11dXqSkIdv+tJaWV1bX1ksb5c2t7Z3dyt5+y4SxFtgUoQp1xwODSgbYJEkKO5FG8D2FbW98lfntB9RGhsEdTSN0fRgFcigFUCr1bvo9wgklPkxm/UrVrtk5+CJxClJlBRr9yldvEIrYx4CEAmO6jh2Rm4AmKRTOyr3YYARiDCPspjQAH42b5Jln/Dg2QCGPUHOpeC7i740EfGOmvpdO+kD3Zt7LxP+8bkzDCzeRQRQTBiI7RFJhfsgILdMykA+kRiLIkiOXAReggQi15CBEKsZpO+W0D2f++0XSOq05Kb89q9Yvi2ZK7JAdsRPmsHNWZ9eswZpMsIg9sWf2Yj1ar9ab9f4zumQVOwfsD6yPb1qhloM=</latexit><latexit sha1_base64="HzJ502HOk53XXhl3Roxk4ZVAXQE=">AAAB/nicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04kkimAckS+iddOKQ2QczvZKwBPwKr3ryJl79FQ/+i7vrHjSxTkVVN11dXqSkIdv+tJaWV1bX1ksb5c2t7Z3dyt5+y4SxFtgUoQp1xwODSgbYJEkKO5FG8D2FbW98lfntB9RGhsEdTSN0fRgFcigFUCr1bvo9wgklPkxm/UrVrtk5+CJxClJlBRr9yldvEIrYx4CEAmO6jh2Rm4AmKRTOyr3YYARiDCPspjQAH42b5Jln/Dg2QCGPUHOpeC7i740EfGOmvpdO+kD3Zt7LxP+8bkzDCzeRQRQTBiI7RFJhfsgILdMykA+kRiLIkiOXAReggQi15CBEKsZpO+W0D2f++0XSOq05Kb89q9Yvi2ZK7JAdsRPmsHNWZ9eswZpMsIg9sWf2Yj1ar9ab9f4zumQVOwfsD6yPb1qhloM=</latexit><latexit sha1_base64="HzJ502HOk53XXhl3Roxk4ZVAXQE=">AAAB/nicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04kkimAckS+iddOKQ2QczvZKwBPwKr3ryJl79FQ/+i7vrHjSxTkVVN11dXqSkIdv+tJaWV1bX1ksb5c2t7Z3dyt5+y4SxFtgUoQp1xwODSgbYJEkKO5FG8D2FbW98lfntB9RGhsEdTSN0fRgFcigFUCr1bvo9wgklPkxm/UrVrtk5+CJxClJlBRr9yldvEIrYx4CEAmO6jh2Rm4AmKRTOyr3YYARiDCPspjQAH42b5Jln/Dg2QCGPUHOpeC7i740EfGOmvpdO+kD3Zt7LxP+8bkzDCzeRQRQTBiI7RFJhfsgILdMykA+kRiLIkiOXAReggQi15CBEKsZpO+W0D2f++0XSOq05Kb89q9Yvi2ZK7JAdsRPmsHNWZ9eswZpMsIg9sWf2Yj1ar9ab9f4zumQVOwfsD6yPb1qhloM=</latexit>

12
<latexit sha1_base64="IfVJZjZhHF8Wcotw+GoMEaOxowY=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCgDIg8psaLzZRNOOZ+tu3WkyMof0EJFh2j5Hwr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD486Jko0hzaPZKR7ATMghYI2CpTQizWwMJDQDaY3md+dgTYiUg84j8EP2USJseAMrXTvNYbVmlt3c9BV4hWkRgq0htWvwSjiSQgKuWTG9D03Rj9lGgWXsKgMEgMx41M2gb6lioVg/DRPuqBniWEY0Rg0FZLmIvzeSFlozDwM7GTI8NEse5n4n9dPcHzlp0LFCYLi2SEUEvJDhmthKwA6EhoQWZYcqFCUM80QQQvKOLdiYjup2D685e9XSadR9yy/u6g1r4tmyuSEnJJz4pFL0iS3pEXahJMxeSLP5MWZOa/Om/P+M1pyip1j8gfOxzeK8JF2</latexit><latexit sha1_base64="IfVJZjZhHF8Wcotw+GoMEaOxowY=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCgDIg8psaLzZRNOOZ+tu3WkyMof0EJFh2j5Hwr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD486Jko0hzaPZKR7ATMghYI2CpTQizWwMJDQDaY3md+dgTYiUg84j8EP2USJseAMrXTvNYbVmlt3c9BV4hWkRgq0htWvwSjiSQgKuWTG9D03Rj9lGgWXsKgMEgMx41M2gb6lioVg/DRPuqBniWEY0Rg0FZLmIvzeSFlozDwM7GTI8NEse5n4n9dPcHzlp0LFCYLi2SEUEvJDhmthKwA6EhoQWZYcqFCUM80QQQvKOLdiYjup2D685e9XSadR9yy/u6g1r4tmyuSEnJJz4pFL0iS3pEXahJMxeSLP5MWZOa/Om/P+M1pyip1j8gfOxzeK8JF2</latexit><latexit sha1_base64="IfVJZjZhHF8Wcotw+GoMEaOxowY=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCgDIg8psaLzZRNOOZ+tu3WkyMof0EJFh2j5Hwr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD486Jko0hzaPZKR7ATMghYI2CpTQizWwMJDQDaY3md+dgTYiUg84j8EP2USJseAMrXTvNYbVmlt3c9BV4hWkRgq0htWvwSjiSQgKuWTG9D03Rj9lGgWXsKgMEgMx41M2gb6lioVg/DRPuqBniWEY0Rg0FZLmIvzeSFlozDwM7GTI8NEse5n4n9dPcHzlp0LFCYLi2SEUEvJDhmthKwA6EhoQWZYcqFCUM80QQQvKOLdiYjup2D685e9XSadR9yy/u6g1r4tmyuSEnJJz4pFL0iS3pEXahJMxeSLP5MWZOa/Om/P+M1pyip1j8gfOxzeK8JF2</latexit><latexit sha1_base64="IfVJZjZhHF8Wcotw+GoMEaOxowY=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCgDIg8psaLzZRNOOZ+tu3WkyMof0EJFh2j5Hwr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD486Jko0hzaPZKR7ATMghYI2CpTQizWwMJDQDaY3md+dgTYiUg84j8EP2USJseAMrXTvNYbVmlt3c9BV4hWkRgq0htWvwSjiSQgKuWTG9D03Rj9lGgWXsKgMEgMx41M2gb6lioVg/DRPuqBniWEY0Rg0FZLmIvzeSFlozDwM7GTI8NEse5n4n9dPcHzlp0LFCYLi2SEUEvJDhmthKwA6EhoQWZYcqFCUM80QQQvKOLdiYjup2D685e9XSadR9yy/u6g1r4tmyuSEnJJz4pFL0iS3pEXahJMxeSLP5MWZOa/Om/P+M1pyip1j8gfOxzeK8JF2</latexit>

15
<latexit sha1_base64="WsdILG4c5KwRvpgipGqF5pi+ZGg=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIRCMoIGsqAyENKrOh82YRTzmfrbh0psvIHtFDRIVr+h4J/4WxcQMJUo5ld7ewEsRQGXffTKa2srq1vlDcrW9s7u3vV/YO2iRLNocUjGeluwAxIoaCFAiV0Yw0sDCR0gslN5nemoI2I1APOYvBDNlZiJDhDK917F4Nqza27Oegy8QpSIwWag+pXfxjxJASFXDJjep4bo58yjYJLmFf6iYGY8QkbQ89SxUIwfponndOTxDCMaAyaCklzEX5vpCw0ZhYGdjJk+GgWvUz8z+slOLryU6HiBEHx7BAKCfkhw7WwFQAdCg2ILEsOVCjKmWaIoAVlnFsxsZ1UbB/e4vfLpH1W9yy/O681rotmyuSIHJNT4pFL0iC3pElahJMReSLP5MWZOq/Om/P+M1pyip1D8gfOxzePnZF5</latexit><latexit sha1_base64="WsdILG4c5KwRvpgipGqF5pi+ZGg=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIRCMoIGsqAyENKrOh82YRTzmfrbh0psvIHtFDRIVr+h4J/4WxcQMJUo5ld7ewEsRQGXffTKa2srq1vlDcrW9s7u3vV/YO2iRLNocUjGeluwAxIoaCFAiV0Yw0sDCR0gslN5nemoI2I1APOYvBDNlZiJDhDK917F4Nqza27Oegy8QpSIwWag+pXfxjxJASFXDJjep4bo58yjYJLmFf6iYGY8QkbQ89SxUIwfponndOTxDCMaAyaCklzEX5vpCw0ZhYGdjJk+GgWvUz8z+slOLryU6HiBEHx7BAKCfkhw7WwFQAdCg2ILEsOVCjKmWaIoAVlnFsxsZ1UbB/e4vfLpH1W9yy/O681rotmyuSIHJNT4pFL0iC3pElahJMReSLP5MWZOq/Om/P+M1pyip1D8gfOxzePnZF5</latexit><latexit sha1_base64="WsdILG4c5KwRvpgipGqF5pi+ZGg=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIRCMoIGsqAyENKrOh82YRTzmfrbh0psvIHtFDRIVr+h4J/4WxcQMJUo5ld7ewEsRQGXffTKa2srq1vlDcrW9s7u3vV/YO2iRLNocUjGeluwAxIoaCFAiV0Yw0sDCR0gslN5nemoI2I1APOYvBDNlZiJDhDK917F4Nqza27Oegy8QpSIwWag+pXfxjxJASFXDJjep4bo58yjYJLmFf6iYGY8QkbQ89SxUIwfponndOTxDCMaAyaCklzEX5vpCw0ZhYGdjJk+GgWvUz8z+slOLryU6HiBEHx7BAKCfkhw7WwFQAdCg2ILEsOVCjKmWaIoAVlnFsxsZ1UbB/e4vfLpH1W9yy/O681rotmyuSIHJNT4pFL0iC3pElahJMReSLP5MWZOq/Om/P+M1pyip1D8gfOxzePnZF5</latexit><latexit sha1_base64="WsdILG4c5KwRvpgipGqF5pi+ZGg=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIRCMoIGsqAyENKrOh82YRTzmfrbh0psvIHtFDRIVr+h4J/4WxcQMJUo5ld7ewEsRQGXffTKa2srq1vlDcrW9s7u3vV/YO2iRLNocUjGeluwAxIoaCFAiV0Yw0sDCR0gslN5nemoI2I1APOYvBDNlZiJDhDK917F4Nqza27Oegy8QpSIwWag+pXfxjxJASFXDJjep4bo58yjYJLmFf6iYGY8QkbQ89SxUIwfponndOTxDCMaAyaCklzEX5vpCw0ZhYGdjJk+GgWvUz8z+slOLryU6HiBEHx7BAKCfkhw7WwFQAdCg2ILEsOVCjKmWaIoAVlnFsxsZ1UbB/e4vfLpH1W9yy/O681rotmyuSIHJNT4pFL0iC3pElahJMReSLP5MWZOq/Om/P+M1pyip1D8gfOxzePnZF5</latexit>

18
<latexit sha1_base64="ywZgukL6nxykmkUp/vNrACr9BDY=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIREikjaCgDIg8psaLzZRNOOZ+tu3WkyMof0EJFh2j5Hwr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD486Jko0hzaPZKR7ATMghYI2CpTQizWwMJDQDaY3md+dgTYiUg84j8EP2USJseAMrXTvNYbVmlt3c9BV4hWkRgq0htWvwSjiSQgKuWTG9D03Rj9lGgWXsKgMEgMx41M2gb6lioVg/DRPuqBniWEY0Rg0FZLmIvzeSFlozDwM7GTI8NEse5n4n9dPcNzwU6HiBEHx7BAKCfkhw7WwFQAdCQ2ILEsOVCjKmWaIoAVlnFsxsZ1UbB/e8verpHNR9yy/u6w1r4tmyuSEnJJz4pEr0iS3pEXahJMxeSLP5MWZOa/Om/P+M1pyip1j8gfOxzeUSpF8</latexit><latexit sha1_base64="ywZgukL6nxykmkUp/vNrACr9BDY=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIREikjaCgDIg8psaLzZRNOOZ+tu3WkyMof0EJFh2j5Hwr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD486Jko0hzaPZKR7ATMghYI2CpTQizWwMJDQDaY3md+dgTYiUg84j8EP2USJseAMrXTvNYbVmlt3c9BV4hWkRgq0htWvwSjiSQgKuWTG9D03Rj9lGgWXsKgMEgMx41M2gb6lioVg/DRPuqBniWEY0Rg0FZLmIvzeSFlozDwM7GTI8NEse5n4n9dPcNzwU6HiBEHx7BAKCfkhw7WwFQAdCQ2ILEsOVCjKmWaIoAVlnFsxsZ1UbB/e8verpHNR9yy/u6w1r4tmyuSEnJJz4pEr0iS3pEXahJMxeSLP5MWZOa/Om/P+M1pyip1j8gfOxzeUSpF8</latexit><latexit sha1_base64="ywZgukL6nxykmkUp/vNrACr9BDY=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIREikjaCgDIg8psaLzZRNOOZ+tu3WkyMof0EJFh2j5Hwr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD486Jko0hzaPZKR7ATMghYI2CpTQizWwMJDQDaY3md+dgTYiUg84j8EP2USJseAMrXTvNYbVmlt3c9BV4hWkRgq0htWvwSjiSQgKuWTG9D03Rj9lGgWXsKgMEgMx41M2gb6lioVg/DRPuqBniWEY0Rg0FZLmIvzeSFlozDwM7GTI8NEse5n4n9dPcNzwU6HiBEHx7BAKCfkhw7WwFQAdCQ2ILEsOVCjKmWaIoAVlnFsxsZ1UbB/e8verpHNR9yy/u6w1r4tmyuSEnJJz4pEr0iS3pEXahJMxeSLP5MWZOa/Om/P+M1pyip1j8gfOxzeUSpF8</latexit><latexit sha1_base64="ywZgukL6nxykmkUp/vNrACr9BDY=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIREikjaCgDIg8psaLzZRNOOZ+tu3WkyMof0EJFh2j5Hwr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD486Jko0hzaPZKR7ATMghYI2CpTQizWwMJDQDaY3md+dgTYiUg84j8EP2USJseAMrXTvNYbVmlt3c9BV4hWkRgq0htWvwSjiSQgKuWTG9D03Rj9lGgWXsKgMEgMx41M2gb6lioVg/DRPuqBniWEY0Rg0FZLmIvzeSFlozDwM7GTI8NEse5n4n9dPcNzwU6HiBEHx7BAKCfkhw7WwFQAdCQ2ILEsOVCjKmWaIoAVlnFsxsZ1UbB/e8verpHNR9yy/u6w1r4tmyuSEnJJz4pEr0iS3pEXahJMxeSLP5MWZOa/Om/P+M1pyip1j8gfOxzeUSpF8</latexit>

21
<latexit sha1_base64="16BqB40w8tXL3B47fEHFuWx1IGg=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCgDIg8psaLzZRNOOZ+tu3WkyMof0EJFh2j5Hwr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD486Jko0hzaPZKR7ATMghYI2CpTQizWwMJDQDaY3md+dgTYiUg84j8EP2USJseAMrXTf8IbVmlt3c9BV4hWkRgq0htWvwSjiSQgKuWTG9D03Rj9lGgWXsKgMEgMx41M2gb6lioVg/DRPuqBniWEY0Rg0FZLmIvzeSFlozDwM7GTI8NEse5n4n9dPcHzlp0LFCYLi2SEUEvJDhmthKwA6EhoQWZYcqFCUM80QQQvKOLdiYjup2D685e9XSadR9yy/u6g1r4tmyuSEnJJz4pFL0iS3pEXahJMxeSLP5MWZOa/Om/P+M1pyip1j8gfOxzeK8ZF2</latexit><latexit sha1_base64="16BqB40w8tXL3B47fEHFuWx1IGg=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCgDIg8psaLzZRNOOZ+tu3WkyMof0EJFh2j5Hwr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD486Jko0hzaPZKR7ATMghYI2CpTQizWwMJDQDaY3md+dgTYiUg84j8EP2USJseAMrXTf8IbVmlt3c9BV4hWkRgq0htWvwSjiSQgKuWTG9D03Rj9lGgWXsKgMEgMx41M2gb6lioVg/DRPuqBniWEY0Rg0FZLmIvzeSFlozDwM7GTI8NEse5n4n9dPcHzlp0LFCYLi2SEUEvJDhmthKwA6EhoQWZYcqFCUM80QQQvKOLdiYjup2D685e9XSadR9yy/u6g1r4tmyuSEnJJz4pFL0iS3pEXahJMxeSLP5MWZOa/Om/P+M1pyip1j8gfOxzeK8ZF2</latexit><latexit sha1_base64="16BqB40w8tXL3B47fEHFuWx1IGg=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCgDIg8psaLzZRNOOZ+tu3WkyMof0EJFh2j5Hwr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD486Jko0hzaPZKR7ATMghYI2CpTQizWwMJDQDaY3md+dgTYiUg84j8EP2USJseAMrXTf8IbVmlt3c9BV4hWkRgq0htWvwSjiSQgKuWTG9D03Rj9lGgWXsKgMEgMx41M2gb6lioVg/DRPuqBniWEY0Rg0FZLmIvzeSFlozDwM7GTI8NEse5n4n9dPcHzlp0LFCYLi2SEUEvJDhmthKwA6EhoQWZYcqFCUM80QQQvKOLdiYjup2D685e9XSadR9yy/u6g1r4tmyuSEnJJz4pFL0iS3pEXahJMxeSLP5MWZOa/Om/P+M1pyip1j8gfOxzeK8ZF2</latexit><latexit sha1_base64="16BqB40w8tXL3B47fEHFuWx1IGg=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCgDIg8psaLzZRNOOZ+tu3WkyMof0EJFh2j5Hwr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD486Jko0hzaPZKR7ATMghYI2CpTQizWwMJDQDaY3md+dgTYiUg84j8EP2USJseAMrXTf8IbVmlt3c9BV4hWkRgq0htWvwSjiSQgKuWTG9D03Rj9lGgWXsKgMEgMx41M2gb6lioVg/DRPuqBniWEY0Rg0FZLmIvzeSFlozDwM7GTI8NEse5n4n9dPcHzlp0LFCYLi2SEUEvJDhmthKwA6EhoQWZYcqFCUM80QQQvKOLdiYjup2D685e9XSadR9yy/u6g1r4tmyuSEnJJz4pFL0iS3pEXahJMxeSLP5MWZOa/Om/P+M1pyip1j8gfOxzeK8ZF2</latexit>

24
<latexit sha1_base64="Wfc/8PZ6xeLXe/CLTfRb5pZtDV0=">AAAB9HicbVC7TsNAEDzzDOEVoKQ5ESFRRXYUCcoIGsqAyENKrOh82YRTzmfrbh0psvIHtFDRIVr+h4J/4WxcQMJUo5ld7ewEsRQGXffTWVvf2NzaLu2Ud/f2Dw4rR8cdEyWaQ5tHMtK9gBmQQkEbBUroxRpYGEjoBtObzO/OQBsRqQecx+CHbKLEWHCGVrqvN4aVqltzc9BV4hWkSgq0hpWvwSjiSQgKuWTG9D03Rj9lGgWXsCgPEgMx41M2gb6lioVg/DRPuqDniWEY0Rg0FZLmIvzeSFlozDwM7GTI8NEse5n4n9dPcHzlp0LFCYLi2SEUEvJDhmthKwA6EhoQWZYcqFCUM80QQQvKOLdiYjsp2z685e9XSade8yy/a1Sb10UzJXJKzsgF8cglaZJb0iJtwsmYPJFn8uLMnFfnzXn/GV1zip0T8gfOxzePnpF5</latexit><latexit sha1_base64="Wfc/8PZ6xeLXe/CLTfRb5pZtDV0=">AAAB9HicbVC7TsNAEDzzDOEVoKQ5ESFRRXYUCcoIGsqAyENKrOh82YRTzmfrbh0psvIHtFDRIVr+h4J/4WxcQMJUo5ld7ewEsRQGXffTWVvf2NzaLu2Ud/f2Dw4rR8cdEyWaQ5tHMtK9gBmQQkEbBUroxRpYGEjoBtObzO/OQBsRqQecx+CHbKLEWHCGVrqvN4aVqltzc9BV4hWkSgq0hpWvwSjiSQgKuWTG9D03Rj9lGgWXsCgPEgMx41M2gb6lioVg/DRPuqDniWEY0Rg0FZLmIvzeSFlozDwM7GTI8NEse5n4n9dPcHzlp0LFCYLi2SEUEvJDhmthKwA6EhoQWZYcqFCUM80QQQvKOLdiYjsp2z685e9XSade8yy/a1Sb10UzJXJKzsgF8cglaZJb0iJtwsmYPJFn8uLMnFfnzXn/GV1zip0T8gfOxzePnpF5</latexit><latexit sha1_base64="Wfc/8PZ6xeLXe/CLTfRb5pZtDV0=">AAAB9HicbVC7TsNAEDzzDOEVoKQ5ESFRRXYUCcoIGsqAyENKrOh82YRTzmfrbh0psvIHtFDRIVr+h4J/4WxcQMJUo5ld7ewEsRQGXffTWVvf2NzaLu2Ud/f2Dw4rR8cdEyWaQ5tHMtK9gBmQQkEbBUroxRpYGEjoBtObzO/OQBsRqQecx+CHbKLEWHCGVrqvN4aVqltzc9BV4hWkSgq0hpWvwSjiSQgKuWTG9D03Rj9lGgWXsCgPEgMx41M2gb6lioVg/DRPuqDniWEY0Rg0FZLmIvzeSFlozDwM7GTI8NEse5n4n9dPcHzlp0LFCYLi2SEUEvJDhmthKwA6EhoQWZYcqFCUM80QQQvKOLdiYjsp2z685e9XSade8yy/a1Sb10UzJXJKzsgF8cglaZJb0iJtwsmYPJFn8uLMnFfnzXn/GV1zip0T8gfOxzePnpF5</latexit><latexit sha1_base64="Wfc/8PZ6xeLXe/CLTfRb5pZtDV0=">AAAB9HicbVC7TsNAEDzzDOEVoKQ5ESFRRXYUCcoIGsqAyENKrOh82YRTzmfrbh0psvIHtFDRIVr+h4J/4WxcQMJUo5ld7ewEsRQGXffTWVvf2NzaLu2Ud/f2Dw4rR8cdEyWaQ5tHMtK9gBmQQkEbBUroxRpYGEjoBtObzO/OQBsRqQecx+CHbKLEWHCGVrqvN4aVqltzc9BV4hWkSgq0hpWvwSjiSQgKuWTG9D03Rj9lGgWXsCgPEgMx41M2gb6lioVg/DRPuqDniWEY0Rg0FZLmIvzeSFlozDwM7GTI8NEse5n4n9dPcHzlp0LFCYLi2SEUEvJDhmthKwA6EhoQWZYcqFCUM80QQQvKOLdiYjsp2z685e9XSade8yy/a1Sb10UzJXJKzsgF8cglaZJb0iJtwsmYPJFn8uLMnFfnzXn/GV1zip0T8gfOxzePnpF5</latexit>

A(s|t, u) =
s

f2
+

α

f4
s2 +

β

f4
(t2 + u2) + logarithms + . . .

<latexit sha1_base64="mTWJ21FqNBkVdWNrzbSAxuKrjFg="></latexit><latexit sha1_base64="mTWJ21FqNBkVdWNrzbSAxuKrjFg="></latexit><latexit sha1_base64="mTWJ21FqNBkVdWNrzbSAxuKrjFg="></latexit><latexit sha1_base64="mTWJ21FqNBkVdWNrzbSAxuKrjFg="></latexit>

β ≥ 0
<latexit sha1_base64="3bmJilV2xbeQ+XBBp7/lMJjgRnw=">AAAB/XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CHZVrS+bMIp5wd3a6QoivgKWqjoEC3fQsG/YBsXkDDVaGZXOztBoqQh2/60lpZXVtfWKxvVza3tnd3a3n7HxKkW2BaxinUvAINKRtgmSQp7iUYIA4XdYHyV+90H1EbG0S1NEvRDGEVyKAVQJrlegATeCO+53a/V7YZdgC8SpyR1VqLVr315g1ikIUYkFBjjOnZC/hQ0SaFwVvVSgwmIMYzQzWgEIRp/WkSe8ePUAMU8Qc2l4oWIvzemEBozCYNsMgS6M/NeLv7nuSkNL/ypjJKUMBL5IZIKi0NGaJl1gXwgNRJBnhy5jLgADUSoJQchMjHNyqlmfTjz3y+SzmnDyfjNWb15WTZTYYfsiJ0wh52zJrtmLdZmgsXsiT2zF+vRerXerPef0SWr3Dlgf2B9fANeiJVO</latexit><latexit sha1_base64="3bmJilV2xbeQ+XBBp7/lMJjgRnw=">AAAB/XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CHZVrS+bMIp5wd3a6QoivgKWqjoEC3fQsG/YBsXkDDVaGZXOztBoqQh2/60lpZXVtfWKxvVza3tnd3a3n7HxKkW2BaxinUvAINKRtgmSQp7iUYIA4XdYHyV+90H1EbG0S1NEvRDGEVyKAVQJrlegATeCO+53a/V7YZdgC8SpyR1VqLVr315g1ikIUYkFBjjOnZC/hQ0SaFwVvVSgwmIMYzQzWgEIRp/WkSe8ePUAMU8Qc2l4oWIvzemEBozCYNsMgS6M/NeLv7nuSkNL/ypjJKUMBL5IZIKi0NGaJl1gXwgNRJBnhy5jLgADUSoJQchMjHNyqlmfTjz3y+SzmnDyfjNWb15WTZTYYfsiJ0wh52zJrtmLdZmgsXsiT2zF+vRerXerPef0SWr3Dlgf2B9fANeiJVO</latexit><latexit sha1_base64="3bmJilV2xbeQ+XBBp7/lMJjgRnw=">AAAB/XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CHZVrS+bMIp5wd3a6QoivgKWqjoEC3fQsG/YBsXkDDVaGZXOztBoqQh2/60lpZXVtfWKxvVza3tnd3a3n7HxKkW2BaxinUvAINKRtgmSQp7iUYIA4XdYHyV+90H1EbG0S1NEvRDGEVyKAVQJrlegATeCO+53a/V7YZdgC8SpyR1VqLVr315g1ikIUYkFBjjOnZC/hQ0SaFwVvVSgwmIMYzQzWgEIRp/WkSe8ePUAMU8Qc2l4oWIvzemEBozCYNsMgS6M/NeLv7nuSkNL/ypjJKUMBL5IZIKi0NGaJl1gXwgNRJBnhy5jLgADUSoJQchMjHNyqlmfTjz3y+SzmnDyfjNWb15WTZTYYfsiJ0wh52zJrtmLdZmgsXsiT2zF+vRerXerPef0SWr3Dlgf2B9fANeiJVO</latexit><latexit sha1_base64="3bmJilV2xbeQ+XBBp7/lMJjgRnw=">AAAB/XicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CHZVrS+bMIp5wd3a6QoivgKWqjoEC3fQsG/YBsXkDDVaGZXOztBoqQh2/60lpZXVtfWKxvVza3tnd3a3n7HxKkW2BaxinUvAINKRtgmSQp7iUYIA4XdYHyV+90H1EbG0S1NEvRDGEVyKAVQJrlegATeCO+53a/V7YZdgC8SpyR1VqLVr315g1ikIUYkFBjjOnZC/hQ0SaFwVvVSgwmIMYzQzWgEIRp/WkSe8ePUAMU8Qc2l4oWIvzemEBozCYNsMgS6M/NeLv7nuSkNL/ypjJKUMBL5IZIKi0NGaJl1gXwgNRJBnhy5jLgADUSoJQchMjHNyqlmfTjz3y+SzmnDyfjNWb15WTZTYYfsiJ0wh52zJrtmLdZmgsXsiT2zF+vRerXerPef0SWr3Dlgf2B9fANeiJVO</latexit>

α+ 2β ≥ 0
<latexit sha1_base64="tBGL6F7YLU5p6kUBMfCQNbukJ4c=">AAACCHicbVDLSgNBEJyNrxhf8XHzMhgEQQi7QdBj0IvHCOYB2SX0TjrJkNmHM71CDPkBv8KrnryJV//Cg//iJu5BE+tUVHXT1eXHShqy7U8rt7S8srqWXy9sbG5t7xR39xomSrTAuohUpFs+GFQyxDpJUtiKNULgK2z6w6up37xHbWQU3tIoRi+Afih7UgClUqd44IKKB3Ba4a6PBG4f77jdKZbssj0DXyRORkosQ61T/HK7kUgCDEkoMKbt2DF5Y9AkhcJJwU0MxiCG0Md2SkMI0HjjWfoJP04MUMRj1FwqPhPx98YYAmNGgZ9OBkADM+9Nxf+8dkK9C28swzghDMX0EEmFs0NGaJnWgrwrNRLBNDlyGXIBGohQSw5CpGKS9lRI+3Dmv18kjUrZSfnNWal6mTWTZ4fsiJ0wh52zKrtmNVZngj2wJ/bMXqxH69V6s95/RnNWtrPP/sD6+AbMmpi4</latexit><latexit sha1_base64="tBGL6F7YLU5p6kUBMfCQNbukJ4c=">AAACCHicbVDLSgNBEJyNrxhf8XHzMhgEQQi7QdBj0IvHCOYB2SX0TjrJkNmHM71CDPkBv8KrnryJV//Cg//iJu5BE+tUVHXT1eXHShqy7U8rt7S8srqWXy9sbG5t7xR39xomSrTAuohUpFs+GFQyxDpJUtiKNULgK2z6w6up37xHbWQU3tIoRi+Afih7UgClUqd44IKKB3Ba4a6PBG4f77jdKZbssj0DXyRORkosQ61T/HK7kUgCDEkoMKbt2DF5Y9AkhcJJwU0MxiCG0Md2SkMI0HjjWfoJP04MUMRj1FwqPhPx98YYAmNGgZ9OBkADM+9Nxf+8dkK9C28swzghDMX0EEmFs0NGaJnWgrwrNRLBNDlyGXIBGohQSw5CpGKS9lRI+3Dmv18kjUrZSfnNWal6mTWTZ4fsiJ0wh52zKrtmNVZngj2wJ/bMXqxH69V6s95/RnNWtrPP/sD6+AbMmpi4</latexit><latexit sha1_base64="tBGL6F7YLU5p6kUBMfCQNbukJ4c=">AAACCHicbVDLSgNBEJyNrxhf8XHzMhgEQQi7QdBj0IvHCOYB2SX0TjrJkNmHM71CDPkBv8KrnryJV//Cg//iJu5BE+tUVHXT1eXHShqy7U8rt7S8srqWXy9sbG5t7xR39xomSrTAuohUpFs+GFQyxDpJUtiKNULgK2z6w6up37xHbWQU3tIoRi+Afih7UgClUqd44IKKB3Ba4a6PBG4f77jdKZbssj0DXyRORkosQ61T/HK7kUgCDEkoMKbt2DF5Y9AkhcJJwU0MxiCG0Md2SkMI0HjjWfoJP04MUMRj1FwqPhPx98YYAmNGgZ9OBkADM+9Nxf+8dkK9C28swzghDMX0EEmFs0NGaJnWgrwrNRLBNDlyGXIBGohQSw5CpGKS9lRI+3Dmv18kjUrZSfnNWal6mTWTZ4fsiJ0wh52zKrtmNVZngj2wJ/bMXqxH69V6s95/RnNWtrPP/sD6+AbMmpi4</latexit><latexit sha1_base64="tBGL6F7YLU5p6kUBMfCQNbukJ4c=">AAACCHicbVDLSgNBEJyNrxhf8XHzMhgEQQi7QdBj0IvHCOYB2SX0TjrJkNmHM71CDPkBv8KrnryJV//Cg//iJu5BE+tUVHXT1eXHShqy7U8rt7S8srqWXy9sbG5t7xR39xomSrTAuohUpFs+GFQyxDpJUtiKNULgK2z6w6up37xHbWQU3tIoRi+Afih7UgClUqd44IKKB3Ba4a6PBG4f77jdKZbssj0DXyRORkosQ61T/HK7kUgCDEkoMKbt2DF5Y9AkhcJJwU0MxiCG0Md2SkMI0HjjWfoJP04MUMRj1FwqPhPx98YYAmNGgZ9OBkADM+9Nxf+8dkK9C28swzghDMX0EEmFs0NGaJnWgrwrNRLBNDlyGXIBGohQSw5CpGKS9lRI+3Dmv18kjUrZSfnNWal6mTWTZ4fsiJ0wh52zKrtmNVZngj2wJ/bMXqxH69V6s95/RnNWtrPP/sD6+AbMmpi4</latexit>



There are asymptotic logarithmic corrections!

-1/2 slope

0 slope

Non-zero logarithmic correction

α
<latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit><latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit><latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit><latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit>

dβ

dα
<latexit sha1_base64="QXmU7C9QlvMSf5OLTdNHlmwSOMI=">AAACCnicbVDLSgNBEJz1GeMrKnjxMhgET2FXBD0GvXiMYB6QDaF30kmGzD6Y6RXCmj/wK7zqyZt49Sc8+C9O4h40sS5dVHXT3RUkShpy3U9naXlldW29sFHc3Nre2S3t7TdMnGqBdRGrWLcCMKhkhHWSpLCVaIQwUNgMRtdTv3mP2sg4uqNxgp0QBpHsSwFkpW7p0O9rEFnPD5BgYiuoZAiTbqnsVtwZ+CLxclJmOWrd0pffi0UaYkRCgTFtz02ok4EmKRROin5qMAExggG2LY0gRNPJZvdP+ElqgGKeoOZS8ZmIvycyCI0Zh4HtDIGGZt6biv957ZT6l51MRklKGInpIpIKZ4uM0NIGg7wnNRLB9HLkMuICNBChlhyEsGJqkyraPLz57xdJ46ziWX57Xq5e5ckU2BE7ZqfMYxesym5YjdWZYA/siT2zF+fReXXenPef1iUnnzlgf+B8fAPD4JsW</latexit><latexit sha1_base64="QXmU7C9QlvMSf5OLTdNHlmwSOMI=">AAACCnicbVDLSgNBEJz1GeMrKnjxMhgET2FXBD0GvXiMYB6QDaF30kmGzD6Y6RXCmj/wK7zqyZt49Sc8+C9O4h40sS5dVHXT3RUkShpy3U9naXlldW29sFHc3Nre2S3t7TdMnGqBdRGrWLcCMKhkhHWSpLCVaIQwUNgMRtdTv3mP2sg4uqNxgp0QBpHsSwFkpW7p0O9rEFnPD5BgYiuoZAiTbqnsVtwZ+CLxclJmOWrd0pffi0UaYkRCgTFtz02ok4EmKRROin5qMAExggG2LY0gRNPJZvdP+ElqgGKeoOZS8ZmIvycyCI0Zh4HtDIGGZt6biv957ZT6l51MRklKGInpIpIKZ4uM0NIGg7wnNRLB9HLkMuICNBChlhyEsGJqkyraPLz57xdJ46ziWX57Xq5e5ckU2BE7ZqfMYxesym5YjdWZYA/siT2zF+fReXXenPef1iUnnzlgf+B8fAPD4JsW</latexit><latexit sha1_base64="QXmU7C9QlvMSf5OLTdNHlmwSOMI=">AAACCnicbVDLSgNBEJz1GeMrKnjxMhgET2FXBD0GvXiMYB6QDaF30kmGzD6Y6RXCmj/wK7zqyZt49Sc8+C9O4h40sS5dVHXT3RUkShpy3U9naXlldW29sFHc3Nre2S3t7TdMnGqBdRGrWLcCMKhkhHWSpLCVaIQwUNgMRtdTv3mP2sg4uqNxgp0QBpHsSwFkpW7p0O9rEFnPD5BgYiuoZAiTbqnsVtwZ+CLxclJmOWrd0pffi0UaYkRCgTFtz02ok4EmKRROin5qMAExggG2LY0gRNPJZvdP+ElqgGKeoOZS8ZmIvycyCI0Zh4HtDIGGZt6biv957ZT6l51MRklKGInpIpIKZ4uM0NIGg7wnNRLB9HLkMuICNBChlhyEsGJqkyraPLz57xdJ46ziWX57Xq5e5ckU2BE7ZqfMYxesym5YjdWZYA/siT2zF+fReXXenPef1iUnnzlgf+B8fAPD4JsW</latexit><latexit sha1_base64="QXmU7C9QlvMSf5OLTdNHlmwSOMI=">AAACCnicbVDLSgNBEJz1GeMrKnjxMhgET2FXBD0GvXiMYB6QDaF30kmGzD6Y6RXCmj/wK7zqyZt49Sc8+C9O4h40sS5dVHXT3RUkShpy3U9naXlldW29sFHc3Nre2S3t7TdMnGqBdRGrWLcCMKhkhHWSpLCVaIQwUNgMRtdTv3mP2sg4uqNxgp0QBpHsSwFkpW7p0O9rEFnPD5BgYiuoZAiTbqnsVtwZ+CLxclJmOWrd0pffi0UaYkRCgTFtz02ok4EmKRROin5qMAExggG2LY0gRNPJZvdP+ElqgGKeoOZS8ZmIvycyCI0Zh4HtDIGGZt6biv957ZT6l51MRklKGInpIpIKZ4uM0NIGg7wnNRLB9HLkMuICNBChlhyEsGJqkyraPLz57xdJ46ziWX57Xq5e5ckU2BE7ZqfMYxesym5YjdWZYA/siT2zF+fReXXenPef1iUnnzlgf+B8fAPD4JsW</latexit>

α
<latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit><latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit><latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit><latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit>

α

✓

dβ

dα
+

1

2
θ(−α)

◆

<latexit sha1_base64="WkOa+aBy5y5S0v7zjoqeU+SBvO8="></latexit><latexit sha1_base64="WkOa+aBy5y5S0v7zjoqeU+SBvO8="></latexit><latexit sha1_base64="WkOa+aBy5y5S0v7zjoqeU+SBvO8="></latexit><latexit sha1_base64="WkOa+aBy5y5S0v7zjoqeU+SBvO8="></latexit>

- - -

-

-

- - -

-

-

-

α+ 2β ≥ −
1

16π2
log(−α) +O(1)

<latexit sha1_base64="teEmVrOWkMjnr9zsUHts1zCMRAU="></latexit><latexit sha1_base64="teEmVrOWkMjnr9zsUHts1zCMRAU="></latexit><latexit sha1_base64="teEmVrOWkMjnr9zsUHts1zCMRAU="></latexit><latexit sha1_base64="teEmVrOWkMjnr9zsUHts1zCMRAU="></latexit>

β ≥ −
1

48π2
log(α) +O(1)

<latexit sha1_base64="fP5rayuWQwAOYOeORBsWEaRYcI4="></latexit><latexit sha1_base64="fP5rayuWQwAOYOeORBsWEaRYcI4="></latexit><latexit sha1_base64="fP5rayuWQwAOYOeORBsWEaRYcI4="></latexit><latexit sha1_base64="fP5rayuWQwAOYOeORBsWEaRYcI4="></latexit>



Phase shifts along the boundary: Spin=0

s/f2

<latexit sha1_base64="rYWf8v8CIJn87rd1tlTsRvJoHsc=">AAAB93icbVC7TsNAEDyHVwivACXNiQiJKtgREpQRNJRBwkmkJETnyyaccj5bd2ukyMo30EJFh2j5HAr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7Syura+Ud6sbG3v7O5V9w/aJko0B59HMtLdgBmQQoGPAiV0Yw0sDCR0gul15nceQRsRqTucxTAI2USJseAMreSbs/F9Y1ituXU3B10mXkFqpEBrWP3qjyKehKCQS2ZMz3NjHKRMo+AS5pV+YiBmfMom0LNUsRDMIM3DzulJYhhGNAZNhaS5CL83UhYaMwsDOxkyfDCLXib+5/USHF8OUqHiBEHx7BAKCfkhw7WwLQAdCQ2ILEsOVCjKmWaIoAVlnFsxsbVUbB/e4vfLpN2oe5bfnteaV0UzZXJEjskp8cgFaZIb0iI+4USQJ/JMXpyZ8+q8Oe8/oyWn2Dkkf+B8fAPe1JLJ</latexit><latexit sha1_base64="rYWf8v8CIJn87rd1tlTsRvJoHsc=">AAAB93icbVC7TsNAEDyHVwivACXNiQiJKtgREpQRNJRBwkmkJETnyyaccj5bd2ukyMo30EJFh2j5HAr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7Syura+Ud6sbG3v7O5V9w/aJko0B59HMtLdgBmQQoGPAiV0Yw0sDCR0gul15nceQRsRqTucxTAI2USJseAMreSbs/F9Y1ituXU3B10mXkFqpEBrWP3qjyKehKCQS2ZMz3NjHKRMo+AS5pV+YiBmfMom0LNUsRDMIM3DzulJYhhGNAZNhaS5CL83UhYaMwsDOxkyfDCLXib+5/USHF8OUqHiBEHx7BAKCfkhw7WwLQAdCQ2ILEsOVCjKmWaIoAVlnFsxsbVUbB/e4vfLpN2oe5bfnteaV0UzZXJEjskp8cgFaZIb0iI+4USQJ/JMXpyZ8+q8Oe8/oyWn2Dkkf+B8fAPe1JLJ</latexit><latexit sha1_base64="rYWf8v8CIJn87rd1tlTsRvJoHsc=">AAAB93icbVC7TsNAEDyHVwivACXNiQiJKtgREpQRNJRBwkmkJETnyyaccj5bd2ukyMo30EJFh2j5HAr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7Syura+Ud6sbG3v7O5V9w/aJko0B59HMtLdgBmQQoGPAiV0Yw0sDCR0gul15nceQRsRqTucxTAI2USJseAMreSbs/F9Y1ituXU3B10mXkFqpEBrWP3qjyKehKCQS2ZMz3NjHKRMo+AS5pV+YiBmfMom0LNUsRDMIM3DzulJYhhGNAZNhaS5CL83UhYaMwsDOxkyfDCLXib+5/USHF8OUqHiBEHx7BAKCfkhw7WwLQAdCQ2ILEsOVCjKmWaIoAVlnFsxsbVUbB/e4vfLpN2oe5bfnteaV0UzZXJEjskp8cgFaZIb0iI+4USQJ/JMXpyZ8+q8Oe8/oyWn2Dkkf+B8fAPe1JLJ</latexit><latexit sha1_base64="rYWf8v8CIJn87rd1tlTsRvJoHsc=">AAAB93icbVC7TsNAEDyHVwivACXNiQiJKtgREpQRNJRBwkmkJETnyyaccj5bd2ukyMo30EJFh2j5HAr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7Syura+Ud6sbG3v7O5V9w/aJko0B59HMtLdgBmQQoGPAiV0Yw0sDCR0gul15nceQRsRqTucxTAI2USJseAMreSbs/F9Y1ituXU3B10mXkFqpEBrWP3qjyKehKCQS2ZMz3NjHKRMo+AS5pV+YiBmfMom0LNUsRDMIM3DzulJYhhGNAZNhaS5CL83UhYaMwsDOxkyfDCLXib+5/USHF8OUqHiBEHx7BAKCfkhw7WwLQAdCQ2ILEsOVCjKmWaIoAVlnFsxsbVUbB/e4vfLpN2oe5bfnteaV0UzZXJEjskp8cgFaZIb0iI+4USQJ/JMXpyZ8+q8Oe8/oyWn2Dkkf+B8fAPe1JLJ</latexit>

|S
(I)
`

|
<latexit sha1_base64="gU6Hc6npWukZugP7MvRtraHEPck=">AAACAHicbVC7TsNAEDyHVwivACXNiQgpNJGNkKCMoIEuCPKQ8tL5sgmnnM/W3RopctLwFbRQ0SFa/oSCf8E2LiBhqtHMrnZ23EAKg7b9aeWWlldW1/LrhY3Nre2d4u5ew/ih5lDnvvR1y2UGpFBQR4ESWoEG5rkSmu74MvGbD6CN8NUdTgLoemykxFBwhrHUm972OyBlLypfH8+m/WLJrtgp6CJxMlIiGWr94ldn4PPQA4VcMmPajh1gN2IaBZcwK3RCAwHjYzaCdkwV88B0ozT1jB6FhqFPA9BUSJqK8HsjYp4xE8+NJz2G92beS8T/vHaIw/NuJFQQIiieHEIhIT1kuBZxHUAHQgMiS5IDFYpyphkiaEEZ57EYxv0U4j6c+e8XSeOk4sT85rRUvciayZMDckjKxCFnpEquSI3UCSeaPJFn8mI9Wq/Wm/X+M5qzsp198gfWxzfp6Za+</latexit><latexit sha1_base64="gU6Hc6npWukZugP7MvRtraHEPck=">AAACAHicbVC7TsNAEDyHVwivACXNiQgpNJGNkKCMoIEuCPKQ8tL5sgmnnM/W3RopctLwFbRQ0SFa/oSCf8E2LiBhqtHMrnZ23EAKg7b9aeWWlldW1/LrhY3Nre2d4u5ew/ih5lDnvvR1y2UGpFBQR4ESWoEG5rkSmu74MvGbD6CN8NUdTgLoemykxFBwhrHUm972OyBlLypfH8+m/WLJrtgp6CJxMlIiGWr94ldn4PPQA4VcMmPajh1gN2IaBZcwK3RCAwHjYzaCdkwV88B0ozT1jB6FhqFPA9BUSJqK8HsjYp4xE8+NJz2G92beS8T/vHaIw/NuJFQQIiieHEIhIT1kuBZxHUAHQgMiS5IDFYpyphkiaEEZ57EYxv0U4j6c+e8XSeOk4sT85rRUvciayZMDckjKxCFnpEquSI3UCSeaPJFn8mI9Wq/Wm/X+M5qzsp198gfWxzfp6Za+</latexit><latexit sha1_base64="gU6Hc6npWukZugP7MvRtraHEPck=">AAACAHicbVC7TsNAEDyHVwivACXNiQgpNJGNkKCMoIEuCPKQ8tL5sgmnnM/W3RopctLwFbRQ0SFa/oSCf8E2LiBhqtHMrnZ23EAKg7b9aeWWlldW1/LrhY3Nre2d4u5ew/ih5lDnvvR1y2UGpFBQR4ESWoEG5rkSmu74MvGbD6CN8NUdTgLoemykxFBwhrHUm972OyBlLypfH8+m/WLJrtgp6CJxMlIiGWr94ldn4PPQA4VcMmPajh1gN2IaBZcwK3RCAwHjYzaCdkwV88B0ozT1jB6FhqFPA9BUSJqK8HsjYp4xE8+NJz2G92beS8T/vHaIw/NuJFQQIiieHEIhIT1kuBZxHUAHQgMiS5IDFYpyphkiaEEZ57EYxv0U4j6c+e8XSeOk4sT85rRUvciayZMDckjKxCFnpEquSI3UCSeaPJFn8mI9Wq/Wm/X+M5qzsp198gfWxzfp6Za+</latexit><latexit sha1_base64="gU6Hc6npWukZugP7MvRtraHEPck=">AAACAHicbVC7TsNAEDyHVwivACXNiQgpNJGNkKCMoIEuCPKQ8tL5sgmnnM/W3RopctLwFbRQ0SFa/oSCf8E2LiBhqtHMrnZ23EAKg7b9aeWWlldW1/LrhY3Nre2d4u5ew/ih5lDnvvR1y2UGpFBQR4ESWoEG5rkSmu74MvGbD6CN8NUdTgLoemykxFBwhrHUm972OyBlLypfH8+m/WLJrtgp6CJxMlIiGWr94ldn4PPQA4VcMmPajh1gN2IaBZcwK3RCAwHjYzaCdkwV88B0ozT1jB6FhqFPA9BUSJqK8HsjYp4xE8+NJz2G92beS8T/vHaIw/NuJFQQIiieHEIhIT1kuBZxHUAHQgMiS5IDFYpyphkiaEEZ57EYxv0U4j6c+e8XSeOk4sT85rRUvciayZMDckjKxCFnpEquSI3UCSeaPJFn8mI9Wq/Wm/X+M5qzsp198gfWxzfp6Za+</latexit>

δ
(I)
`

<latexit sha1_base64="kAn26pQtH4PlaUwQU/qnwPqtcrY=">AAACBXicbVC7TgJBFJ3FF+ILtLSZSEywIbvGREuijXaYyCOBldwdLjhh9pGZuxqyofYrbLWyM7Z+h4X/4i5SKHiqk3PuzT33eJGShmz708otLa+sruXXCxubW9s7xdJu04SxFtgQoQp12wODSgbYIEkK25FG8D2FLW90kfmte9RGhsENjSN0fRgGciAFUCr1iqVuHxVBr4tK3SaVq6NJr1i2q/YUfJE4M1JmM9R7xa9uPxSxjwEJBcZ0HDsiNwFNUiicFLqxwQjECIbYSWkAPho3mUaf8MPYAIU8Qs2l4lMRf28k4Bsz9r100ge6M/NeJv7ndWIanLmJDKKYMBDZIZIKp4eM0DLtBHlfaiSCLDlyGXABGohQSw5CpGKcllRI+3Dmv18kzeOqk/Lrk3LtfNZMnu2zA1ZhDjtlNXbJ6qzBBHtgT+yZvViP1qv1Zr3/jOas2c4e+wPr4xudtZgo</latexit><latexit sha1_base64="kAn26pQtH4PlaUwQU/qnwPqtcrY=">AAACBXicbVC7TgJBFJ3FF+ILtLSZSEywIbvGREuijXaYyCOBldwdLjhh9pGZuxqyofYrbLWyM7Z+h4X/4i5SKHiqk3PuzT33eJGShmz708otLa+sruXXCxubW9s7xdJu04SxFtgQoQp12wODSgbYIEkK25FG8D2FLW90kfmte9RGhsENjSN0fRgGciAFUCr1iqVuHxVBr4tK3SaVq6NJr1i2q/YUfJE4M1JmM9R7xa9uPxSxjwEJBcZ0HDsiNwFNUiicFLqxwQjECIbYSWkAPho3mUaf8MPYAIU8Qs2l4lMRf28k4Bsz9r100ge6M/NeJv7ndWIanLmJDKKYMBDZIZIKp4eM0DLtBHlfaiSCLDlyGXABGohQSw5CpGKcllRI+3Dmv18kzeOqk/Lrk3LtfNZMnu2zA1ZhDjtlNXbJ6qzBBHtgT+yZvViP1qv1Zr3/jOas2c4e+wPr4xudtZgo</latexit><latexit sha1_base64="kAn26pQtH4PlaUwQU/qnwPqtcrY=">AAACBXicbVC7TgJBFJ3FF+ILtLSZSEywIbvGREuijXaYyCOBldwdLjhh9pGZuxqyofYrbLWyM7Z+h4X/4i5SKHiqk3PuzT33eJGShmz708otLa+sruXXCxubW9s7xdJu04SxFtgQoQp12wODSgbYIEkK25FG8D2FLW90kfmte9RGhsENjSN0fRgGciAFUCr1iqVuHxVBr4tK3SaVq6NJr1i2q/YUfJE4M1JmM9R7xa9uPxSxjwEJBcZ0HDsiNwFNUiicFLqxwQjECIbYSWkAPho3mUaf8MPYAIU8Qs2l4lMRf28k4Bsz9r100ge6M/NeJv7ndWIanLmJDKKYMBDZIZIKp4eM0DLtBHlfaiSCLDlyGXABGohQSw5CpGKcllRI+3Dmv18kzeOqk/Lrk3LtfNZMnu2zA1ZhDjtlNXbJ6qzBBHtgT+yZvViP1qv1Zr3/jOas2c4e+wPr4xudtZgo</latexit><latexit sha1_base64="kAn26pQtH4PlaUwQU/qnwPqtcrY=">AAACBXicbVC7TgJBFJ3FF+ILtLSZSEywIbvGREuijXaYyCOBldwdLjhh9pGZuxqyofYrbLWyM7Z+h4X/4i5SKHiqk3PuzT33eJGShmz708otLa+sruXXCxubW9s7xdJu04SxFtgQoQp12wODSgbYIEkK25FG8D2FLW90kfmte9RGhsENjSN0fRgGciAFUCr1iqVuHxVBr4tK3SaVq6NJr1i2q/YUfJE4M1JmM9R7xa9uPxSxjwEJBcZ0HDsiNwFNUiicFLqxwQjECIbYSWkAPho3mUaf8MPYAIU8Qs2l4lMRf28k4Bsz9r100ge6M/NeJv7ndWIanLmJDKKYMBDZIZIKp4eM0DLtBHlfaiSCLDlyGXABGohQSw5CpGKcllRI+3Dmv18kzeOqk/Lrk3LtfNZMnu2zA1ZhDjtlNXbJ6qzBBHtgT+yZvViP1qv1Zr3/jOas2c4e+wPr4xudtZgo</latexit>



Higher spins

Clear Spin 1, 2! Evidence for Spin 3, 4. 


For higher spins we would need an insane amount of time to converge

δ
(I)
`

<latexit sha1_base64="kAn26pQtH4PlaUwQU/qnwPqtcrY=">AAACBXicbVC7TgJBFJ3FF+ILtLSZSEywIbvGREuijXaYyCOBldwdLjhh9pGZuxqyofYrbLWyM7Z+h4X/4i5SKHiqk3PuzT33eJGShmz708otLa+sruXXCxubW9s7xdJu04SxFtgQoQp12wODSgbYIEkK25FG8D2FLW90kfmte9RGhsENjSN0fRgGciAFUCr1iqVuHxVBr4tK3SaVq6NJr1i2q/YUfJE4M1JmM9R7xa9uPxSxjwEJBcZ0HDsiNwFNUiicFLqxwQjECIbYSWkAPho3mUaf8MPYAIU8Qs2l4lMRf28k4Bsz9r100ge6M/NeJv7ndWIanLmJDKKYMBDZIZIKp4eM0DLtBHlfaiSCLDlyGXABGohQSw5CpGKcllRI+3Dmv18kzeOqk/Lrk3LtfNZMnu2zA1ZhDjtlNXbJ6qzBBHtgT+yZvViP1qv1Zr3/jOas2c4e+wPr4xudtZgo</latexit><latexit sha1_base64="kAn26pQtH4PlaUwQU/qnwPqtcrY=">AAACBXicbVC7TgJBFJ3FF+ILtLSZSEywIbvGREuijXaYyCOBldwdLjhh9pGZuxqyofYrbLWyM7Z+h4X/4i5SKHiqk3PuzT33eJGShmz708otLa+sruXXCxubW9s7xdJu04SxFtgQoQp12wODSgbYIEkK25FG8D2FLW90kfmte9RGhsENjSN0fRgGciAFUCr1iqVuHxVBr4tK3SaVq6NJr1i2q/YUfJE4M1JmM9R7xa9uPxSxjwEJBcZ0HDsiNwFNUiicFLqxwQjECIbYSWkAPho3mUaf8MPYAIU8Qs2l4lMRf28k4Bsz9r100ge6M/NeJv7ndWIanLmJDKKYMBDZIZIKp4eM0DLtBHlfaiSCLDlyGXABGohQSw5CpGKcllRI+3Dmv18kzeOqk/Lrk3LtfNZMnu2zA1ZhDjtlNXbJ6qzBBHtgT+yZvViP1qv1Zr3/jOas2c4e+wPr4xudtZgo</latexit><latexit sha1_base64="kAn26pQtH4PlaUwQU/qnwPqtcrY=">AAACBXicbVC7TgJBFJ3FF+ILtLSZSEywIbvGREuijXaYyCOBldwdLjhh9pGZuxqyofYrbLWyM7Z+h4X/4i5SKHiqk3PuzT33eJGShmz708otLa+sruXXCxubW9s7xdJu04SxFtgQoQp12wODSgbYIEkK25FG8D2FLW90kfmte9RGhsENjSN0fRgGciAFUCr1iqVuHxVBr4tK3SaVq6NJr1i2q/YUfJE4M1JmM9R7xa9uPxSxjwEJBcZ0HDsiNwFNUiicFLqxwQjECIbYSWkAPho3mUaf8MPYAIU8Qs2l4lMRf28k4Bsz9r100ge6M/NeJv7ndWIanLmJDKKYMBDZIZIKp4eM0DLtBHlfaiSCLDlyGXABGohQSw5CpGKcllRI+3Dmv18kzeOqk/Lrk3LtfNZMnu2zA1ZhDjtlNXbJ6qzBBHtgT+yZvViP1qv1Zr3/jOas2c4e+wPr4xudtZgo</latexit><latexit sha1_base64="kAn26pQtH4PlaUwQU/qnwPqtcrY=">AAACBXicbVC7TgJBFJ3FF+ILtLSZSEywIbvGREuijXaYyCOBldwdLjhh9pGZuxqyofYrbLWyM7Z+h4X/4i5SKHiqk3PuzT33eJGShmz708otLa+sruXXCxubW9s7xdJu04SxFtgQoQp12wODSgbYIEkK25FG8D2FLW90kfmte9RGhsENjSN0fRgGciAFUCr1iqVuHxVBr4tK3SaVq6NJr1i2q/YUfJE4M1JmM9R7xa9uPxSxjwEJBcZ0HDsiNwFNUiicFLqxwQjECIbYSWkAPho3mUaf8MPYAIU8Qs2l4lMRf28k4Bsz9r100ge6M/NeJv7ndWIanLmJDKKYMBDZIZIKp4eM0DLtBHlfaiSCLDlyGXABGohQSw5CpGKcllRI+3Dmv18kzeOqk/Lrk3LtfNZMnu2zA1ZhDjtlNXbJ6qzBBHtgT+yZvViP1qv1Zr3/jOas2c4e+wPr4xudtZgo</latexit>

s/f2

<latexit sha1_base64="rYWf8v8CIJn87rd1tlTsRvJoHsc=">AAAB93icbVC7TsNAEDyHVwivACXNiQiJKtgREpQRNJRBwkmkJETnyyaccj5bd2ukyMo30EJFh2j5HAr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7Syura+Ud6sbG3v7O5V9w/aJko0B59HMtLdgBmQQoGPAiV0Yw0sDCR0gul15nceQRsRqTucxTAI2USJseAMreSbs/F9Y1ituXU3B10mXkFqpEBrWP3qjyKehKCQS2ZMz3NjHKRMo+AS5pV+YiBmfMom0LNUsRDMIM3DzulJYhhGNAZNhaS5CL83UhYaMwsDOxkyfDCLXib+5/USHF8OUqHiBEHx7BAKCfkhw7WwLQAdCQ2ILEsOVCjKmWaIoAVlnFsxsbVUbB/e4vfLpN2oe5bfnteaV0UzZXJEjskp8cgFaZIb0iI+4USQJ/JMXpyZ8+q8Oe8/oyWn2Dkkf+B8fAPe1JLJ</latexit><latexit sha1_base64="rYWf8v8CIJn87rd1tlTsRvJoHsc=">AAAB93icbVC7TsNAEDyHVwivACXNiQiJKtgREpQRNJRBwkmkJETnyyaccj5bd2ukyMo30EJFh2j5HAr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7Syura+Ud6sbG3v7O5V9w/aJko0B59HMtLdgBmQQoGPAiV0Yw0sDCR0gul15nceQRsRqTucxTAI2USJseAMreSbs/F9Y1ituXU3B10mXkFqpEBrWP3qjyKehKCQS2ZMz3NjHKRMo+AS5pV+YiBmfMom0LNUsRDMIM3DzulJYhhGNAZNhaS5CL83UhYaMwsDOxkyfDCLXib+5/USHF8OUqHiBEHx7BAKCfkhw7WwLQAdCQ2ILEsOVCjKmWaIoAVlnFsxsbVUbB/e4vfLpN2oe5bfnteaV0UzZXJEjskp8cgFaZIb0iI+4USQJ/JMXpyZ8+q8Oe8/oyWn2Dkkf+B8fAPe1JLJ</latexit><latexit sha1_base64="rYWf8v8CIJn87rd1tlTsRvJoHsc=">AAAB93icbVC7TsNAEDyHVwivACXNiQiJKtgREpQRNJRBwkmkJETnyyaccj5bd2ukyMo30EJFh2j5HAr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7Syura+Ud6sbG3v7O5V9w/aJko0B59HMtLdgBmQQoGPAiV0Yw0sDCR0gul15nceQRsRqTucxTAI2USJseAMreSbs/F9Y1ituXU3B10mXkFqpEBrWP3qjyKehKCQS2ZMz3NjHKRMo+AS5pV+YiBmfMom0LNUsRDMIM3DzulJYhhGNAZNhaS5CL83UhYaMwsDOxkyfDCLXib+5/USHF8OUqHiBEHx7BAKCfkhw7WwLQAdCQ2ILEsOVCjKmWaIoAVlnFsxsbVUbB/e4vfLpN2oe5bfnteaV0UzZXJEjskp8cgFaZIb0iI+4USQJ/JMXpyZ8+q8Oe8/oyWn2Dkkf+B8fAPe1JLJ</latexit><latexit sha1_base64="rYWf8v8CIJn87rd1tlTsRvJoHsc=">AAAB93icbVC7TsNAEDyHVwivACXNiQiJKtgREpQRNJRBwkmkJETnyyaccj5bd2ukyMo30EJFh2j5HAr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7Syura+Ud6sbG3v7O5V9w/aJko0B59HMtLdgBmQQoGPAiV0Yw0sDCR0gul15nceQRsRqTucxTAI2USJseAMreSbs/F9Y1ituXU3B10mXkFqpEBrWP3qjyKehKCQS2ZMz3NjHKRMo+AS5pV+YiBmfMom0LNUsRDMIM3DzulJYhhGNAZNhaS5CL83UhYaMwsDOxkyfDCLXib+5/USHF8OUqHiBEHx7BAKCfkhw7WwLQAdCQ2ILEsOVCjKmWaIoAVlnFsxsbVUbB/e4vfLpN2oe5bfnteaV0UzZXJEjskp8cgFaZIb0iI+4USQJ/JMXpyZ8+q8Oe8/oyWn2Dkkf+B8fAPe1JLJ</latexit>

|S
(I)
`

|
<latexit sha1_base64="gU6Hc6npWukZugP7MvRtraHEPck=">AAACAHicbVC7TsNAEDyHVwivACXNiQgpNJGNkKCMoIEuCPKQ8tL5sgmnnM/W3RopctLwFbRQ0SFa/oSCf8E2LiBhqtHMrnZ23EAKg7b9aeWWlldW1/LrhY3Nre2d4u5ew/ih5lDnvvR1y2UGpFBQR4ESWoEG5rkSmu74MvGbD6CN8NUdTgLoemykxFBwhrHUm972OyBlLypfH8+m/WLJrtgp6CJxMlIiGWr94ldn4PPQA4VcMmPajh1gN2IaBZcwK3RCAwHjYzaCdkwV88B0ozT1jB6FhqFPA9BUSJqK8HsjYp4xE8+NJz2G92beS8T/vHaIw/NuJFQQIiieHEIhIT1kuBZxHUAHQgMiS5IDFYpyphkiaEEZ57EYxv0U4j6c+e8XSeOk4sT85rRUvciayZMDckjKxCFnpEquSI3UCSeaPJFn8mI9Wq/Wm/X+M5qzsp198gfWxzfp6Za+</latexit><latexit sha1_base64="gU6Hc6npWukZugP7MvRtraHEPck=">AAACAHicbVC7TsNAEDyHVwivACXNiQgpNJGNkKCMoIEuCPKQ8tL5sgmnnM/W3RopctLwFbRQ0SFa/oSCf8E2LiBhqtHMrnZ23EAKg7b9aeWWlldW1/LrhY3Nre2d4u5ew/ih5lDnvvR1y2UGpFBQR4ESWoEG5rkSmu74MvGbD6CN8NUdTgLoemykxFBwhrHUm972OyBlLypfH8+m/WLJrtgp6CJxMlIiGWr94ldn4PPQA4VcMmPajh1gN2IaBZcwK3RCAwHjYzaCdkwV88B0ozT1jB6FhqFPA9BUSJqK8HsjYp4xE8+NJz2G92beS8T/vHaIw/NuJFQQIiieHEIhIT1kuBZxHUAHQgMiS5IDFYpyphkiaEEZ57EYxv0U4j6c+e8XSeOk4sT85rRUvciayZMDckjKxCFnpEquSI3UCSeaPJFn8mI9Wq/Wm/X+M5qzsp198gfWxzfp6Za+</latexit><latexit sha1_base64="gU6Hc6npWukZugP7MvRtraHEPck=">AAACAHicbVC7TsNAEDyHVwivACXNiQgpNJGNkKCMoIEuCPKQ8tL5sgmnnM/W3RopctLwFbRQ0SFa/oSCf8E2LiBhqtHMrnZ23EAKg7b9aeWWlldW1/LrhY3Nre2d4u5ew/ih5lDnvvR1y2UGpFBQR4ESWoEG5rkSmu74MvGbD6CN8NUdTgLoemykxFBwhrHUm972OyBlLypfH8+m/WLJrtgp6CJxMlIiGWr94ldn4PPQA4VcMmPajh1gN2IaBZcwK3RCAwHjYzaCdkwV88B0ozT1jB6FhqFPA9BUSJqK8HsjYp4xE8+NJz2G92beS8T/vHaIw/NuJFQQIiieHEIhIT1kuBZxHUAHQgMiS5IDFYpyphkiaEEZ57EYxv0U4j6c+e8XSeOk4sT85rRUvciayZMDckjKxCFnpEquSI3UCSeaPJFn8mI9Wq/Wm/X+M5qzsp198gfWxzfp6Za+</latexit><latexit sha1_base64="gU6Hc6npWukZugP7MvRtraHEPck=">AAACAHicbVC7TsNAEDyHVwivACXNiQgpNJGNkKCMoIEuCPKQ8tL5sgmnnM/W3RopctLwFbRQ0SFa/oSCf8E2LiBhqtHMrnZ23EAKg7b9aeWWlldW1/LrhY3Nre2d4u5ew/ih5lDnvvR1y2UGpFBQR4ESWoEG5rkSmu74MvGbD6CN8NUdTgLoemykxFBwhrHUm972OyBlLypfH8+m/WLJrtgp6CJxMlIiGWr94ldn4PPQA4VcMmPajh1gN2IaBZcwK3RCAwHjYzaCdkwV88B0ozT1jB6FhqFPA9BUSJqK8HsjYp4xE8+NJz2G92beS8T/vHaIw/NuJFQQIiieHEIhIT1kuBZxHUAHQgMiS5IDFYpyphkiaEEZ57EYxv0U4j6c+e8XSeOk4sT85rRUvciayZMDckjKxCFnpEquSI3UCSeaPJFn8mI9Wq/Wm/X+M5qzsp198gfWxzfp6Za+</latexit>



Spin J=1, 3, … resonances  

No Even Spins 

Spin J=0, 2, … resonances 

No Odd spins

Middle region

Odd Spins become lighter
Resonances  

decouple

Match experimental  

Phase shifts (J=1, I=1)
Match experimental 

Phase shifts  

(J=0, I=0) and I=2

Match experimental  

(J=2, I=0) position

Even Spins become lighter 
Resonances  

decouple

α
<latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit><latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit><latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit><latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit>

α
<latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit><latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit><latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit><latexit sha1_base64="JGNsvkexBbk0hkirRPvBQ4IpG5w=">AAAB+HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg8psaL1ZZMcOT90t0YKVv6BFio6RMvfUPAv2MYFJEw1mtnVzo4XKWnItj+t0srq2vpGebOytb2zu1fdP2ibMNYCWyJUoe56YFDJAFskSWE30gi+p7DjTa8zv/OA2sgwuKNZhK4P40COpABKpXYfVDSBQbVm1+0cfJk4BamxAs1B9as/DEXsY0BCgTE9x47ITUCTFArnlX5sMAIxhTH2UhqAj8ZN8rRzfhIboJBHqLlUPBfx90YCvjEz30snfaCJWfQy8T+vF9Po0k1kEMWEgcgOkVSYHzJCy7QG5EOpkQiy5MhlwAVoIEItOQiRinHaSyXtw1n8fpm0z+pOym/Pa42ropkyO2LH7JQ57II12A1rshYT7J49sWf2Yj1ar9ab9f4zWrKKnUP2B9bHN0EYk50=</latexit>

β
<latexit sha1_base64="ujG++alBbzidtrPlJbhuRYmTxmw=">AAAB93icbVA9SwNBEN3zM8avqKXNYhCswp0IWgZtLCN4SSA5wtxmEpfsfbA7J4SQ32CrlZ3Y+nMs/C/unVdo4qse780wb16YKmnIdT+dldW19Y3NylZ1e2d3b792cNg2SaYF+iJRie6GYFDJGH2SpLCbaoQoVNgJJze533lEbWQS39M0xSCCcSxHUgBZye+HSDCo1d2GW4AvE68kdVaiNah99YeJyCKMSSgwpue5KQUz0CSFwnm1nxlMQUxgjD1LY4jQBLMi7JyfZgYo4SlqLhUvRPy9MYPImGkU2skI6MEsern4n9fLaHQVzGScZoSxyA+RVFgcMkJL2wLyodRIBHly5DLmAjQQoZYchLBiZmup2j68xe+XSfu84Vl+d1FvXpfNVNgxO2FnzGOXrMluWYv5TDDJntgze3Gmzqvz5rz/jK445c4R+wPn4xt01JMp</latexit><latexit sha1_base64="ujG++alBbzidtrPlJbhuRYmTxmw=">AAAB93icbVA9SwNBEN3zM8avqKXNYhCswp0IWgZtLCN4SSA5wtxmEpfsfbA7J4SQ32CrlZ3Y+nMs/C/unVdo4qse780wb16YKmnIdT+dldW19Y3NylZ1e2d3b792cNg2SaYF+iJRie6GYFDJGH2SpLCbaoQoVNgJJze533lEbWQS39M0xSCCcSxHUgBZye+HSDCo1d2GW4AvE68kdVaiNah99YeJyCKMSSgwpue5KQUz0CSFwnm1nxlMQUxgjD1LY4jQBLMi7JyfZgYo4SlqLhUvRPy9MYPImGkU2skI6MEsern4n9fLaHQVzGScZoSxyA+RVFgcMkJL2wLyodRIBHly5DLmAjQQoZYchLBiZmup2j68xe+XSfu84Vl+d1FvXpfNVNgxO2FnzGOXrMluWYv5TDDJntgze3Gmzqvz5rz/jK445c4R+wPn4xt01JMp</latexit><latexit sha1_base64="ujG++alBbzidtrPlJbhuRYmTxmw=">AAAB93icbVA9SwNBEN3zM8avqKXNYhCswp0IWgZtLCN4SSA5wtxmEpfsfbA7J4SQ32CrlZ3Y+nMs/C/unVdo4qse780wb16YKmnIdT+dldW19Y3NylZ1e2d3b792cNg2SaYF+iJRie6GYFDJGH2SpLCbaoQoVNgJJze533lEbWQS39M0xSCCcSxHUgBZye+HSDCo1d2GW4AvE68kdVaiNah99YeJyCKMSSgwpue5KQUz0CSFwnm1nxlMQUxgjD1LY4jQBLMi7JyfZgYo4SlqLhUvRPy9MYPImGkU2skI6MEsern4n9fLaHQVzGScZoSxyA+RVFgcMkJL2wLyodRIBHly5DLmAjQQoZYchLBiZmup2j68xe+XSfu84Vl+d1FvXpfNVNgxO2FnzGOXrMluWYv5TDDJntgze3Gmzqvz5rz/jK445c4R+wPn4xt01JMp</latexit><latexit sha1_base64="ujG++alBbzidtrPlJbhuRYmTxmw=">AAAB93icbVA9SwNBEN3zM8avqKXNYhCswp0IWgZtLCN4SSA5wtxmEpfsfbA7J4SQ32CrlZ3Y+nMs/C/unVdo4qse780wb16YKmnIdT+dldW19Y3NylZ1e2d3b792cNg2SaYF+iJRie6GYFDJGH2SpLCbaoQoVNgJJze533lEbWQS39M0xSCCcSxHUgBZye+HSDCo1d2GW4AvE68kdVaiNah99YeJyCKMSSgwpue5KQUz0CSFwnm1nxlMQUxgjD1LY4jQBLMi7JyfZgYo4SlqLhUvRPy9MYPImGkU2skI6MEsern4n9fLaHQVzGScZoSxyA+RVFgcMkJL2wLyodRIBHly5DLmAjQQoZYchLBiZmup2j68xe+XSfu84Vl+d1FvXpfNVNgxO2FnzGOXrMluWYv5TDDJntgze3Gmzqvz5rz/jK445c4R+wPn4xt01JMp</latexit>

Nmax = 23
<latexit sha1_base64="sZnPTznLHnqi9D1JueM02HPD3jA=">AAACBXicbVC7TgJBFJ3FF+ILtLSZSEysyC6aaGNCtLEymMgjAULuDhecMPvIzF2FbKj9Clut7Iyt32Hhv7isFAqe6uSce3PPPW6opCHb/rQyS8srq2vZ9dzG5tb2Tr6wWzdBpAXWRKAC3XTBoJI+1kiSwmaoETxXYcMdXk79xj1qIwP/lsYhdjwY+LIvBVAidfOF627cJhxR7MFoMjkvH3fzRbtkp+CLxJmRIpuh2s1/tXuBiDz0SSgwpuXYIXVi0CSFwkmuHRkMQQxhgK2E+uCh6cRp9Ak/jAxQwEPUXCqeivh7IwbPmLHnJpMe0J2Z96bif14rov5ZJ5Z+GBH6YnqIpML0kBFaJp0g70mNRDBNjlz6XIAGItSSgxCJGCUl5ZI+nPnvF0m9XHISfnNSrFzMmsmyfXbAjpjDTlmFXbEqqzHBHtgTe2Yv1qP1ar1Z7z+jGWu2s8f+wPr4BioSmIA=</latexit><latexit sha1_base64="sZnPTznLHnqi9D1JueM02HPD3jA=">AAACBXicbVC7TgJBFJ3FF+ILtLSZSEysyC6aaGNCtLEymMgjAULuDhecMPvIzF2FbKj9Clut7Iyt32Hhv7isFAqe6uSce3PPPW6opCHb/rQyS8srq2vZ9dzG5tb2Tr6wWzdBpAXWRKAC3XTBoJI+1kiSwmaoETxXYcMdXk79xj1qIwP/lsYhdjwY+LIvBVAidfOF627cJhxR7MFoMjkvH3fzRbtkp+CLxJmRIpuh2s1/tXuBiDz0SSgwpuXYIXVi0CSFwkmuHRkMQQxhgK2E+uCh6cRp9Ak/jAxQwEPUXCqeivh7IwbPmLHnJpMe0J2Z96bif14rov5ZJ5Z+GBH6YnqIpML0kBFaJp0g70mNRDBNjlz6XIAGItSSgxCJGCUl5ZI+nPnvF0m9XHISfnNSrFzMmsmyfXbAjpjDTlmFXbEqqzHBHtgTe2Yv1qP1ar1Z7z+jGWu2s8f+wPr4BioSmIA=</latexit><latexit sha1_base64="sZnPTznLHnqi9D1JueM02HPD3jA=">AAACBXicbVC7TgJBFJ3FF+ILtLSZSEysyC6aaGNCtLEymMgjAULuDhecMPvIzF2FbKj9Clut7Iyt32Hhv7isFAqe6uSce3PPPW6opCHb/rQyS8srq2vZ9dzG5tb2Tr6wWzdBpAXWRKAC3XTBoJI+1kiSwmaoETxXYcMdXk79xj1qIwP/lsYhdjwY+LIvBVAidfOF627cJhxR7MFoMjkvH3fzRbtkp+CLxJmRIpuh2s1/tXuBiDz0SSgwpuXYIXVi0CSFwkmuHRkMQQxhgK2E+uCh6cRp9Ak/jAxQwEPUXCqeivh7IwbPmLHnJpMe0J2Z96bif14rov5ZJ5Z+GBH6YnqIpML0kBFaJp0g70mNRDBNjlz6XIAGItSSgxCJGCUl5ZI+nPnvF0m9XHISfnNSrFzMmsmyfXbAjpjDTlmFXbEqqzHBHtgTe2Yv1qP1ar1Z7z+jGWu2s8f+wPr4BioSmIA=</latexit><latexit sha1_base64="sZnPTznLHnqi9D1JueM02HPD3jA=">AAACBXicbVC7TgJBFJ3FF+ILtLSZSEysyC6aaGNCtLEymMgjAULuDhecMPvIzF2FbKj9Clut7Iyt32Hhv7isFAqe6uSce3PPPW6opCHb/rQyS8srq2vZ9dzG5tb2Tr6wWzdBpAXWRKAC3XTBoJI+1kiSwmaoETxXYcMdXk79xj1qIwP/lsYhdjwY+LIvBVAidfOF627cJhxR7MFoMjkvH3fzRbtkp+CLxJmRIpuh2s1/tXuBiDz0SSgwpuXYIXVi0CSFwkmuHRkMQQxhgK2E+uCh6cRp9Ak/jAxQwEPUXCqeivh7IwbPmLHnJpMe0J2Z96bif14rov5ZJ5Z+GBH6YnqIpML0kBFaJp0g70mNRDBNjlz6XIAGItSSgxCJGCUl5ZI+nPnvF0m9XHISfnNSrFzMmsmyfXbAjpjDTlmFXbEqqzHBHtgTe2Yv1qP1ar1Z7z+jGWu2s8f+wPr4BioSmIA=</latexit>

- -

−0.030 ≤ α ≤ −0.016
<latexit sha1_base64="zYDvxU/Vl81iqXeeuoPCJ7IJrW8=">AAACEHicbZC7TsNAEEXXPEN4GSihWBEh0YBsQEAZQUMZJPKQYisaLwOsWD/YHSOhiIZP4CtooaJDtPwBBf/C2qSAhNvs0Z0Zzc6NMiUNed6nMzY+MTk1XZmpzs7NLyy6S8stk+ZaYFOkKtWdCAwqmWCTJCnsZBohjhS2o+vjot6+RW1kmpzRXYZhDJeJvJACyFo9d23L2/Z2vUDhDQ9AZVdQYuH6+z23Zt9SfBT8AdTYQI2e+xWcpyKPMSGhwJiu72UU9kGTFArvq0FuMANxDZfYtZhAjCbsl1fc843cAKU8Q82l4qWJvyf6EBtzF0e2Mwa6MsO1wvyv1s3p4jDsyyTLCRNRLCKpsFxkhJY2HuTnUiMRFD9HLhMuQAMRaslBCGvmNq+qzcMfvn4UWjvbvuXTvVr9aJBMha2ydbbJfHbA6uyENViTCfbAntgze3EenVfnzXn/aR1zBjMr7I+cj29D5Jpm</latexit><latexit sha1_base64="zYDvxU/Vl81iqXeeuoPCJ7IJrW8=">AAACEHicbZC7TsNAEEXXPEN4GSihWBEh0YBsQEAZQUMZJPKQYisaLwOsWD/YHSOhiIZP4CtooaJDtPwBBf/C2qSAhNvs0Z0Zzc6NMiUNed6nMzY+MTk1XZmpzs7NLyy6S8stk+ZaYFOkKtWdCAwqmWCTJCnsZBohjhS2o+vjot6+RW1kmpzRXYZhDJeJvJACyFo9d23L2/Z2vUDhDQ9AZVdQYuH6+z23Zt9SfBT8AdTYQI2e+xWcpyKPMSGhwJiu72UU9kGTFArvq0FuMANxDZfYtZhAjCbsl1fc843cAKU8Q82l4qWJvyf6EBtzF0e2Mwa6MsO1wvyv1s3p4jDsyyTLCRNRLCKpsFxkhJY2HuTnUiMRFD9HLhMuQAMRaslBCGvmNq+qzcMfvn4UWjvbvuXTvVr9aJBMha2ydbbJfHbA6uyENViTCfbAntgze3EenVfnzXn/aR1zBjMr7I+cj29D5Jpm</latexit><latexit sha1_base64="zYDvxU/Vl81iqXeeuoPCJ7IJrW8=">AAACEHicbZC7TsNAEEXXPEN4GSihWBEh0YBsQEAZQUMZJPKQYisaLwOsWD/YHSOhiIZP4CtooaJDtPwBBf/C2qSAhNvs0Z0Zzc6NMiUNed6nMzY+MTk1XZmpzs7NLyy6S8stk+ZaYFOkKtWdCAwqmWCTJCnsZBohjhS2o+vjot6+RW1kmpzRXYZhDJeJvJACyFo9d23L2/Z2vUDhDQ9AZVdQYuH6+z23Zt9SfBT8AdTYQI2e+xWcpyKPMSGhwJiu72UU9kGTFArvq0FuMANxDZfYtZhAjCbsl1fc843cAKU8Q82l4qWJvyf6EBtzF0e2Mwa6MsO1wvyv1s3p4jDsyyTLCRNRLCKpsFxkhJY2HuTnUiMRFD9HLhMuQAMRaslBCGvmNq+qzcMfvn4UWjvbvuXTvVr9aJBMha2ydbbJfHbA6uyENViTCfbAntgze3EenVfnzXn/aR1zBjMr7I+cj29D5Jpm</latexit><latexit sha1_base64="zYDvxU/Vl81iqXeeuoPCJ7IJrW8=">AAACEHicbZC7TsNAEEXXPEN4GSihWBEh0YBsQEAZQUMZJPKQYisaLwOsWD/YHSOhiIZP4CtooaJDtPwBBf/C2qSAhNvs0Z0Zzc6NMiUNed6nMzY+MTk1XZmpzs7NLyy6S8stk+ZaYFOkKtWdCAwqmWCTJCnsZBohjhS2o+vjot6+RW1kmpzRXYZhDJeJvJACyFo9d23L2/Z2vUDhDQ9AZVdQYuH6+z23Zt9SfBT8AdTYQI2e+xWcpyKPMSGhwJiu72UU9kGTFArvq0FuMANxDZfYtZhAjCbsl1fc843cAKU8Q82l4qWJvyf6EBtzF0e2Mwa6MsO1wvyv1s3p4jDsyyTLCRNRLCKpsFxkhJY2HuTnUiMRFD9HLhMuQAMRaslBCGvmNq+qzcMfvn4UWjvbvuXTvVr9aJBMha2ydbbJfHbA6uyENViTCfbAntgze3EenVfnzXn/aR1zBjMr7I+cj29D5Jpm</latexit>

0.020 ≤ α ≤ 0.048
<latexit sha1_base64="PPk8u2srhChyG9PAnkE8AtLZukU=">AAACDnicbZC7TkJBEIb3eEW8oXbabCQmVuQcQiIl0cYSE7kkQMicZYANey7uzjEhhMRH8ClstbIztr6Che/icqRQ8G/2yz8zmZ3fj5U05Lqfzsrq2vrGZmYru72zu7efOzismyjRAmsiUpFu+mBQyRBrJElhM9YIga+w4Y+uZvXGPWojo/CWxjF2AhiEsi8FkLW6uWO34BbdtsI73gYVDyFFa5bK3Vzevqn4MnhzyLO5qt3cV7sXiSTAkIQCY1qeG1NnApqkUDjNthODMYgRDLBlMYQATWeS3jDlZ4kBiniMmkvFUxN/T0wgMGYc+LYzABqaxdrM/K/WSqhf7kxkGCeEoZgtIqkwXWSEljYc5D2pkQhmP0cuQy5AAxFqyUEIayY2razNw1u8fhnqxYJn+aaUr1zOk8mwE3bKzpnHLliFXbMqqzHBHtgTe2YvzqPz6rw57z+tK8585oj9kfPxDWbHmfw=</latexit><latexit sha1_base64="PPk8u2srhChyG9PAnkE8AtLZukU=">AAACDnicbZC7TkJBEIb3eEW8oXbabCQmVuQcQiIl0cYSE7kkQMicZYANey7uzjEhhMRH8ClstbIztr6Che/icqRQ8G/2yz8zmZ3fj5U05Lqfzsrq2vrGZmYru72zu7efOzismyjRAmsiUpFu+mBQyRBrJElhM9YIga+w4Y+uZvXGPWojo/CWxjF2AhiEsi8FkLW6uWO34BbdtsI73gYVDyFFa5bK3Vzevqn4MnhzyLO5qt3cV7sXiSTAkIQCY1qeG1NnApqkUDjNthODMYgRDLBlMYQATWeS3jDlZ4kBiniMmkvFUxN/T0wgMGYc+LYzABqaxdrM/K/WSqhf7kxkGCeEoZgtIqkwXWSEljYc5D2pkQhmP0cuQy5AAxFqyUEIayY2razNw1u8fhnqxYJn+aaUr1zOk8mwE3bKzpnHLliFXbMqqzHBHtgTe2YvzqPz6rw57z+tK8585oj9kfPxDWbHmfw=</latexit><latexit sha1_base64="PPk8u2srhChyG9PAnkE8AtLZukU=">AAACDnicbZC7TkJBEIb3eEW8oXbabCQmVuQcQiIl0cYSE7kkQMicZYANey7uzjEhhMRH8ClstbIztr6Che/icqRQ8G/2yz8zmZ3fj5U05Lqfzsrq2vrGZmYru72zu7efOzismyjRAmsiUpFu+mBQyRBrJElhM9YIga+w4Y+uZvXGPWojo/CWxjF2AhiEsi8FkLW6uWO34BbdtsI73gYVDyFFa5bK3Vzevqn4MnhzyLO5qt3cV7sXiSTAkIQCY1qeG1NnApqkUDjNthODMYgRDLBlMYQATWeS3jDlZ4kBiniMmkvFUxN/T0wgMGYc+LYzABqaxdrM/K/WSqhf7kxkGCeEoZgtIqkwXWSEljYc5D2pkQhmP0cuQy5AAxFqyUEIayY2razNw1u8fhnqxYJn+aaUr1zOk8mwE3bKzpnHLliFXbMqqzHBHtgTe2YvzqPz6rw57z+tK8585oj9kfPxDWbHmfw=</latexit><latexit sha1_base64="PPk8u2srhChyG9PAnkE8AtLZukU=">AAACDnicbZC7TkJBEIb3eEW8oXbabCQmVuQcQiIl0cYSE7kkQMicZYANey7uzjEhhMRH8ClstbIztr6Che/icqRQ8G/2yz8zmZ3fj5U05Lqfzsrq2vrGZmYru72zu7efOzismyjRAmsiUpFu+mBQyRBrJElhM9YIga+w4Y+uZvXGPWojo/CWxjF2AhiEsi8FkLW6uWO34BbdtsI73gYVDyFFa5bK3Vzevqn4MnhzyLO5qt3cV7sXiSTAkIQCY1qeG1NnApqkUDjNthODMYgRDLBlMYQATWeS3jDlZ4kBiniMmkvFUxN/T0wgMGYc+LYzABqaxdrM/K/WSqhf7kxkGCeEoZgtIqkwXWSEljYc5D2pkQhmP0cuQy5AAxFqyUEIayY2razNw1u8fhnqxYJn+aaUr1zOk8mwE3bKzpnHLliFXbMqqzHBHtgTe2YvzqPz6rw57z+tK8585oj9kfPxDWbHmfw=</latexit>

- -

QCD somehow consistently within the allowed 


region!



Sugra bootstrap and String theory

Why study maximal Supergravity in 10 D?

Not special from an EFT point of view, but bounded in String Theory!

(Work in progress with J. Penedones, P. Vieira)

1) Gravity in D > 4 is IR safe

2) Maximal Susy: scalars instead of gravitons 

A =
δ16(Q)

stu
M(s, t, u)

<latexit sha1_base64="rQwlMbzcY2vhmSPED7s5pgtVPTs="></latexit><latexit sha1_base64="rQwlMbzcY2vhmSPED7s5pgtVPTs="></latexit><latexit sha1_base64="rQwlMbzcY2vhmSPED7s5pgtVPTs="></latexit><latexit sha1_base64="JsY2M/+G/6hlSBrAiTTvRkpSb8w=">AAAB5HicbZA7SwNBFIXvxldco8baZjAIVmHXRkvBxjKCeUBcwt3JTRwy+2DmrhBC/oCtlZ34ryz8L86uKTTxVB/nzHDvPXGuleUg+PRqW9s7u3v1ff+g4R8eHTcbPZsVRlJXZjozgxgtaZVSlxVrGuSGMIk19ePZbZn3n8lYlaUPPM8pSnCaqomSyM7qjJqtoB1UEpsQrqAFK42aX4/jTBYJpSw1WjsMg5yjBRpWUtPSfyws5ShnOKWhwxQTstGiWnMpzguLnImcjFBaVCb9/rHAxNp5EruXCfKTXc9K879sWPDkOlqoNC+YUlkOYqWpGmSlUe5+EmNliBnLzUmoVEg0yExGCZTSmYUrxHd1hOvHb0Lvsh06vg+gDqdwBhcQwhXcwB10oAsSxvACr5713rz3n9pq3qq/E/gj7+MbljKOsg==</latexit><latexit sha1_base64="nJeRR+LguyLKtgjWJJsScbKW1C0=">AAACGHicbVC7SgRBEOz17fk6TU0GRThBdNdATQTFxERQ8FS4PY/euT4dnH0w0yPIsp/hJ/gVphqZiYmB/+LueYGvioqqbrqrokwry77/7g0Nj4yOjU9M1qamZ2bn6vPTZzZ1RlJTpjo1FxFa0iqhJivWdJEZwjjSdB7dHFT++S0Zq9LklO8yasd4laieksil1KlvhDHydRTl+8Vu2DMo87BLmvEyD7aKxslqkVvBwhVHDbvGa261U1/21/0+xF8SDMgyDHDcqX+E3VS6mBKWGq1tBX7G7RwNK6mpqIXOUobyBq+oVdIEY7LtvB+sECvOIqciIyOUFn2Rvm/kGFt7F0flZBXD/vYq8T+v5bi3085VkjmmRFaHWGnqH7LSqLIxEl1liBmrz0moREg0yExGCZSyFF1ZYa3sI/id/i8521wPSn7iwwQswhI0IIBt2INDOIYmSLiHR3iCZ+/Be/Fev5ob8gYVLsAPeG+fzA6iUw==</latexit><latexit sha1_base64="nJeRR+LguyLKtgjWJJsScbKW1C0=">AAACGHicbVC7SgRBEOz17fk6TU0GRThBdNdATQTFxERQ8FS4PY/euT4dnH0w0yPIsp/hJ/gVphqZiYmB/+LueYGvioqqbrqrokwry77/7g0Nj4yOjU9M1qamZ2bn6vPTZzZ1RlJTpjo1FxFa0iqhJivWdJEZwjjSdB7dHFT++S0Zq9LklO8yasd4laieksil1KlvhDHydRTl+8Vu2DMo87BLmvEyD7aKxslqkVvBwhVHDbvGa261U1/21/0+xF8SDMgyDHDcqX+E3VS6mBKWGq1tBX7G7RwNK6mpqIXOUobyBq+oVdIEY7LtvB+sECvOIqciIyOUFn2Rvm/kGFt7F0flZBXD/vYq8T+v5bi3085VkjmmRFaHWGnqH7LSqLIxEl1liBmrz0moREg0yExGCZSyFF1ZYa3sI/id/i8521wPSn7iwwQswhI0IIBt2INDOIYmSLiHR3iCZ+/Be/Fev5ob8gYVLsAPeG+fzA6iUw==</latexit><latexit sha1_base64="YurGwDjFlLgyu5o0fMBwusC13hc="></latexit><latexit sha1_base64="rQwlMbzcY2vhmSPED7s5pgtVPTs="></latexit><latexit sha1_base64="rQwlMbzcY2vhmSPED7s5pgtVPTs="></latexit><latexit sha1_base64="rQwlMbzcY2vhmSPED7s5pgtVPTs="></latexit><latexit sha1_base64="rQwlMbzcY2vhmSPED7s5pgtVPTs="></latexit><latexit sha1_base64="rQwlMbzcY2vhmSPED7s5pgtVPTs="></latexit><latexit sha1_base64="rQwlMbzcY2vhmSPED7s5pgtVPTs="></latexit>

M(s, t, u) = 1 + c(stu) +O(s5)
<latexit sha1_base64="/AKbbImEDB8TAbsI2GHF+hypc/E=">AAACGnicbVDLSgNBEJz1GeMr6tHLYFASIrIril6EoBcvooIxQhJD76SNg7MPZnoEWfIHfoJf4VVP3sSrFw/+i7sxBzXWqajqpqvLj5U05Lofzsjo2PjEZG4qPz0zOzdfWFg8N5HVAmsiUpG+8MGgkiHWSJLCi1gjBL7Cun9zkPn1W9RGRuEZ3cXYCqAbyispgFKpXVg7Kpl1WrflPa/CBS8ZTtyWK80A6FqASo57JXO5XW4Xiu6G2wcfJt6AFNkAJ+3CZ7MTCRtgSEKBMQ3PjamVgCYpFPbyTWswBnEDXWykNIQATSvp/9Pjq9YARTxGzaXifRF/biQQGHMX+OlkltP89TLxP69h6Wq3lcgwtoShyA6RVNg/ZISWaVHIO1IjEWTJkcuQC9BAhFpyECIVbdpcPu3D+/v9MDnf3PBSfrpVrO4PmsmxZbbCSsxjO6zKDtkJqzHB7tkje2LPzoPz4rw6b9+jI85gZ4n9gvP+BU6wniY=</latexit><latexit sha1_base64="/AKbbImEDB8TAbsI2GHF+hypc/E=">AAACGnicbVDLSgNBEJz1GeMr6tHLYFASIrIril6EoBcvooIxQhJD76SNg7MPZnoEWfIHfoJf4VVP3sSrFw/+i7sxBzXWqajqpqvLj5U05Lofzsjo2PjEZG4qPz0zOzdfWFg8N5HVAmsiUpG+8MGgkiHWSJLCi1gjBL7Cun9zkPn1W9RGRuEZ3cXYCqAbyispgFKpXVg7Kpl1WrflPa/CBS8ZTtyWK80A6FqASo57JXO5XW4Xiu6G2wcfJt6AFNkAJ+3CZ7MTCRtgSEKBMQ3PjamVgCYpFPbyTWswBnEDXWykNIQATSvp/9Pjq9YARTxGzaXifRF/biQQGHMX+OlkltP89TLxP69h6Wq3lcgwtoShyA6RVNg/ZISWaVHIO1IjEWTJkcuQC9BAhFpyECIVbdpcPu3D+/v9MDnf3PBSfrpVrO4PmsmxZbbCSsxjO6zKDtkJqzHB7tkje2LPzoPz4rw6b9+jI85gZ4n9gvP+BU6wniY=</latexit><latexit sha1_base64="/AKbbImEDB8TAbsI2GHF+hypc/E=">AAACGnicbVDLSgNBEJz1GeMr6tHLYFASIrIril6EoBcvooIxQhJD76SNg7MPZnoEWfIHfoJf4VVP3sSrFw/+i7sxBzXWqajqpqvLj5U05Lofzsjo2PjEZG4qPz0zOzdfWFg8N5HVAmsiUpG+8MGgkiHWSJLCi1gjBL7Cun9zkPn1W9RGRuEZ3cXYCqAbyispgFKpXVg7Kpl1WrflPa/CBS8ZTtyWK80A6FqASo57JXO5XW4Xiu6G2wcfJt6AFNkAJ+3CZ7MTCRtgSEKBMQ3PjamVgCYpFPbyTWswBnEDXWykNIQATSvp/9Pjq9YARTxGzaXifRF/biQQGHMX+OlkltP89TLxP69h6Wq3lcgwtoShyA6RVNg/ZISWaVHIO1IjEWTJkcuQC9BAhFpyECIVbdpcPu3D+/v9MDnf3PBSfrpVrO4PmsmxZbbCSsxjO6zKDtkJqzHB7tkje2LPzoPz4rw6b9+jI85gZ4n9gvP+BU6wniY=</latexit><latexit sha1_base64="/AKbbImEDB8TAbsI2GHF+hypc/E=">AAACGnicbVDLSgNBEJz1GeMr6tHLYFASIrIril6EoBcvooIxQhJD76SNg7MPZnoEWfIHfoJf4VVP3sSrFw/+i7sxBzXWqajqpqvLj5U05Lofzsjo2PjEZG4qPz0zOzdfWFg8N5HVAmsiUpG+8MGgkiHWSJLCi1gjBL7Cun9zkPn1W9RGRuEZ3cXYCqAbyispgFKpXVg7Kpl1WrflPa/CBS8ZTtyWK80A6FqASo57JXO5XW4Xiu6G2wcfJt6AFNkAJ+3CZ7MTCRtgSEKBMQ3PjamVgCYpFPbyTWswBnEDXWykNIQATSvp/9Pjq9YARTxGzaXifRF/biQQGHMX+OlkltP89TLxP69h6Wq3lcgwtoShyA6RVNg/ZISWaVHIO1IjEWTJkcuQC9BAhFpyECIVbdpcPu3D+/v9MDnf3PBSfrpVrO4PmsmxZbbCSsxjO6zKDtkJqzHB7tkje2LPzoPz4rw6b9+jI85gZ4n9gvP+BU6wniY=</latexit>

A(s|t, u) =
s4

stu
M(s, t, u)

<latexit sha1_base64="lMtaup1zmsFmCO3fWwRFuA1oY3s=">AAACFHicbVC7SgNREL3r2/iKWtpcDEIEkV0RtBF8NDaCglEhiWH2OtFL7j64M1eQNa2f4FfYamUntvYW/ou7MYWvUx3OmWHmnDA1mtj3372BwaHhkdGx8dLE5NT0THl27oQSZxXWVGISexYCodEx1lizwbPUIkShwdOws1f4p9doSSfxMd+k2IzgMtZtrYBzqVWWO1W65RW3vNVoW1AZna93M2LXPajSSqG3yhV/1e9B/iVBn1REH4et8kfjIlEuwpiVAaJ64KfczMCyVga7pYYjTEF14BLrOY0hQmpmvSRdueQIOJEpWqmN7In4fSODiOgmCvPJCPiKfnuF+J9Xd9zebGY6Th1jrIpDrA32DpGyOq8I5YW2yAzF5yh1LBVYYEarJSiViy7vrJT3EfxO/5ecrK0GOT9ar2zv9psZEwtiUVRFIDbEttgXh6ImlLgTD+JRPHn33rP34r1+jQ54/Z158QPe2ydGXp3e</latexit><latexit sha1_base64="lMtaup1zmsFmCO3fWwRFuA1oY3s=">AAACFHicbVC7SgNREL3r2/iKWtpcDEIEkV0RtBF8NDaCglEhiWH2OtFL7j64M1eQNa2f4FfYamUntvYW/ou7MYWvUx3OmWHmnDA1mtj3372BwaHhkdGx8dLE5NT0THl27oQSZxXWVGISexYCodEx1lizwbPUIkShwdOws1f4p9doSSfxMd+k2IzgMtZtrYBzqVWWO1W65RW3vNVoW1AZna93M2LXPajSSqG3yhV/1e9B/iVBn1REH4et8kfjIlEuwpiVAaJ64KfczMCyVga7pYYjTEF14BLrOY0hQmpmvSRdueQIOJEpWqmN7In4fSODiOgmCvPJCPiKfnuF+J9Xd9zebGY6Th1jrIpDrA32DpGyOq8I5YW2yAzF5yh1LBVYYEarJSiViy7vrJT3EfxO/5ecrK0GOT9ar2zv9psZEwtiUVRFIDbEttgXh6ImlLgTD+JRPHn33rP34r1+jQ54/Z158QPe2ydGXp3e</latexit><latexit sha1_base64="lMtaup1zmsFmCO3fWwRFuA1oY3s=">AAACFHicbVC7SgNREL3r2/iKWtpcDEIEkV0RtBF8NDaCglEhiWH2OtFL7j64M1eQNa2f4FfYamUntvYW/ou7MYWvUx3OmWHmnDA1mtj3372BwaHhkdGx8dLE5NT0THl27oQSZxXWVGISexYCodEx1lizwbPUIkShwdOws1f4p9doSSfxMd+k2IzgMtZtrYBzqVWWO1W65RW3vNVoW1AZna93M2LXPajSSqG3yhV/1e9B/iVBn1REH4et8kfjIlEuwpiVAaJ64KfczMCyVga7pYYjTEF14BLrOY0hQmpmvSRdueQIOJEpWqmN7In4fSODiOgmCvPJCPiKfnuF+J9Xd9zebGY6Th1jrIpDrA32DpGyOq8I5YW2yAzF5yh1LBVYYEarJSiViy7vrJT3EfxO/5ecrK0GOT9ar2zv9psZEwtiUVRFIDbEttgXh6ImlLgTD+JRPHn33rP34r1+jQ54/Z158QPe2ydGXp3e</latexit><latexit sha1_base64="lMtaup1zmsFmCO3fWwRFuA1oY3s=">AAACFHicbVC7SgNREL3r2/iKWtpcDEIEkV0RtBF8NDaCglEhiWH2OtFL7j64M1eQNa2f4FfYamUntvYW/ou7MYWvUx3OmWHmnDA1mtj3372BwaHhkdGx8dLE5NT0THl27oQSZxXWVGISexYCodEx1lizwbPUIkShwdOws1f4p9doSSfxMd+k2IzgMtZtrYBzqVWWO1W65RW3vNVoW1AZna93M2LXPajSSqG3yhV/1e9B/iVBn1REH4et8kfjIlEuwpiVAaJ64KfczMCyVga7pYYjTEF14BLrOY0hQmpmvSRdueQIOJEpWqmN7In4fSODiOgmCvPJCPiKfnuF+J9Xd9zebGY6Th1jrIpDrA32DpGyOq8I5YW2yAzF5yh1LBVYYEarJSiViy7vrJT3EfxO/5ecrK0GOT9ar2zv9psZEwtiUVRFIDbEttgXh6ImlLgTD+JRPHn33rP34r1+jQ54/Z158QPe2ydGXp3e</latexit>

Axidilaton scattering



Type IIA, type IIB predicts a similar value 

c ≥ 0.14
<latexit sha1_base64="eo3pqwCqEYzssRhrI4X9Rx8HTi0=">AAAB/HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg+RWNH5sgmnnM/mbo0UWeEraKGiQ7T8CwX/wtm4gISpRjO72tkJYikMuu6nU1paXlldK69XNja3tnequ3ttEyWaQ4tHMtLdgBmQQkELBUroxhpYGEjoBJPLzO88gDYiUjc4jcEP2ViJkeAMrXTL+2O4p27dOx1Ua27dzUEXiVeQGinQHFS/+sOIJyEo5JIZ0/PcGP2UaRRcwqzSTwzEjE/YGHqWKhaC8dM88YweJYZhRGPQVEiai/B7I2WhMdMwsJMhwzsz72Xif14vwdG5nwoVJwiKZ4dQSMgPGa6FrQLoUGhAZFlyoEJRzjRDBC0o49yKie2mYvvw5r9fJO2Tumf59WmtcVE0UyYH5JAcE4+ckQa5Ik3SIpwo8kSeyYvz6Lw6b877z2jJKXb2yR84H9+hapRC</latexit><latexit sha1_base64="eo3pqwCqEYzssRhrI4X9Rx8HTi0=">AAAB/HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg+RWNH5sgmnnM/mbo0UWeEraKGiQ7T8CwX/wtm4gISpRjO72tkJYikMuu6nU1paXlldK69XNja3tnequ3ttEyWaQ4tHMtLdgBmQQkELBUroxhpYGEjoBJPLzO88gDYiUjc4jcEP2ViJkeAMrXTL+2O4p27dOx1Ua27dzUEXiVeQGinQHFS/+sOIJyEo5JIZ0/PcGP2UaRRcwqzSTwzEjE/YGHqWKhaC8dM88YweJYZhRGPQVEiai/B7I2WhMdMwsJMhwzsz72Xif14vwdG5nwoVJwiKZ4dQSMgPGa6FrQLoUGhAZFlyoEJRzjRDBC0o49yKie2mYvvw5r9fJO2Tumf59WmtcVE0UyYH5JAcE4+ckQa5Ik3SIpwo8kSeyYvz6Lw6b877z2jJKXb2yR84H9+hapRC</latexit><latexit sha1_base64="eo3pqwCqEYzssRhrI4X9Rx8HTi0=">AAAB/HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg+RWNH5sgmnnM/mbo0UWeEraKGiQ7T8CwX/wtm4gISpRjO72tkJYikMuu6nU1paXlldK69XNja3tnequ3ttEyWaQ4tHMtLdgBmQQkELBUroxhpYGEjoBJPLzO88gDYiUjc4jcEP2ViJkeAMrXTL+2O4p27dOx1Ua27dzUEXiVeQGinQHFS/+sOIJyEo5JIZ0/PcGP2UaRRcwqzSTwzEjE/YGHqWKhaC8dM88YweJYZhRGPQVEiai/B7I2WhMdMwsJMhwzsz72Xif14vwdG5nwoVJwiKZ4dQSMgPGa6FrQLoUGhAZFlyoEJRzjRDBC0o49yKie2mYvvw5r9fJO2Tumf59WmtcVE0UyYH5JAcE4+ckQa5Ik3SIpwo8kSeyYvz6Lw6b877z2jJKXb2yR84H9+hapRC</latexit><latexit sha1_base64="eo3pqwCqEYzssRhrI4X9Rx8HTi0=">AAAB/HicbVC7TsNAEDyHVwivACXNiQiJKrIREpQRNJRBIg+RWNH5sgmnnM/mbo0UWeEraKGiQ7T8CwX/wtm4gISpRjO72tkJYikMuu6nU1paXlldK69XNja3tnequ3ttEyWaQ4tHMtLdgBmQQkELBUroxhpYGEjoBJPLzO88gDYiUjc4jcEP2ViJkeAMrXTL+2O4p27dOx1Ua27dzUEXiVeQGinQHFS/+sOIJyEo5JIZ0/PcGP2UaRRcwqzSTwzEjE/YGHqWKhaC8dM88YweJYZhRGPQVEiai/B7I2WhMdMwsJMhwzsz72Xif14vwdG5nwoVJwiKZ4dQSMgPGa6FrQLoUGhAZFlyoEJRzjRDBC0o49yKie2mYvvw5r9fJO2Tumf59WmtcVE0UyYH5JAcE4+ckQa5Ik3SIpwo8kSeyYvz6Lw6b877z2jJKXb2yR84H9+hapRC</latexit>

Positivity: c > 0

Chester, Green, Pufu, Wang, Wen ‘19

20 40 60 80 100

0

5

10

15

20

2

3

4

5

6

7

8

Nmax
<latexit sha1_base64="HzJ502HOk53XXhl3Roxk4ZVAXQE=">AAAB/nicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04kkimAckS+iddOKQ2QczvZKwBPwKr3ryJl79FQ/+i7vrHjSxTkVVN11dXqSkIdv+tJaWV1bX1ksb5c2t7Z3dyt5+y4SxFtgUoQp1xwODSgbYJEkKO5FG8D2FbW98lfntB9RGhsEdTSN0fRgFcigFUCr1bvo9wgklPkxm/UrVrtk5+CJxClJlBRr9yldvEIrYx4CEAmO6jh2Rm4AmKRTOyr3YYARiDCPspjQAH42b5Jln/Dg2QCGPUHOpeC7i740EfGOmvpdO+kD3Zt7LxP+8bkzDCzeRQRQTBiI7RFJhfsgILdMykA+kRiLIkiOXAReggQi15CBEKsZpO+W0D2f++0XSOq05Kb89q9Yvi2ZK7JAdsRPmsHNWZ9eswZpMsIg9sWf2Yj1ar9ab9f4zumQVOwfsD6yPb1qhloM=</latexit><latexit sha1_base64="HzJ502HOk53XXhl3Roxk4ZVAXQE=">AAAB/nicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04kkimAckS+iddOKQ2QczvZKwBPwKr3ryJl79FQ/+i7vrHjSxTkVVN11dXqSkIdv+tJaWV1bX1ksb5c2t7Z3dyt5+y4SxFtgUoQp1xwODSgbYJEkKO5FG8D2FbW98lfntB9RGhsEdTSN0fRgFcigFUCr1bvo9wgklPkxm/UrVrtk5+CJxClJlBRr9yldvEIrYx4CEAmO6jh2Rm4AmKRTOyr3YYARiDCPspjQAH42b5Jln/Dg2QCGPUHOpeC7i740EfGOmvpdO+kD3Zt7LxP+8bkzDCzeRQRQTBiI7RFJhfsgILdMykA+kRiLIkiOXAReggQi15CBEKsZpO+W0D2f++0XSOq05Kb89q9Yvi2ZK7JAdsRPmsHNWZ9eswZpMsIg9sWf2Yj1ar9ab9f4zumQVOwfsD6yPb1qhloM=</latexit><latexit sha1_base64="HzJ502HOk53XXhl3Roxk4ZVAXQE=">AAAB/nicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04kkimAckS+iddOKQ2QczvZKwBPwKr3ryJl79FQ/+i7vrHjSxTkVVN11dXqSkIdv+tJaWV1bX1ksb5c2t7Z3dyt5+y4SxFtgUoQp1xwODSgbYJEkKO5FG8D2FbW98lfntB9RGhsEdTSN0fRgFcigFUCr1bvo9wgklPkxm/UrVrtk5+CJxClJlBRr9yldvEIrYx4CEAmO6jh2Rm4AmKRTOyr3YYARiDCPspjQAH42b5Jln/Dg2QCGPUHOpeC7i740EfGOmvpdO+kD3Zt7LxP+8bkzDCzeRQRQTBiI7RFJhfsgILdMykA+kRiLIkiOXAReggQi15CBEKsZpO+W0D2f++0XSOq05Kb89q9Yvi2ZK7JAdsRPmsHNWZ9eswZpMsIg9sWf2Yj1ar9ab9f4zumQVOwfsD6yPb1qhloM=</latexit><latexit sha1_base64="HzJ502HOk53XXhl3Roxk4ZVAXQE=">AAAB/nicbVDLSgNBEJz1GeMr6tHLYBA8hV0R9Bj04kkimAckS+iddOKQ2QczvZKwBPwKr3ryJl79FQ/+i7vrHjSxTkVVN11dXqSkIdv+tJaWV1bX1ksb5c2t7Z3dyt5+y4SxFtgUoQp1xwODSgbYJEkKO5FG8D2FbW98lfntB9RGhsEdTSN0fRgFcigFUCr1bvo9wgklPkxm/UrVrtk5+CJxClJlBRr9yldvEIrYx4CEAmO6jh2Rm4AmKRTOyr3YYARiDCPspjQAH42b5Jln/Dg2QCGPUHOpeC7i740EfGOmvpdO+kD3Zt7LxP+8bkzDCzeRQRQTBiI7RFJhfsgILdMykA+kRiLIkiOXAReggQi15CBEKsZpO+W0D2f++0XSOq05Kb89q9Yvi2ZK7JAdsRPmsHNWZ9eswZpMsIg9sWf2Yj1ar9ab9f4zumQVOwfsD6yPb1qhloM=</latexit>

12
<latexit sha1_base64="IfVJZjZhHF8Wcotw+GoMEaOxowY=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCgDIg8psaLzZRNOOZ+tu3WkyMof0EJFh2j5Hwr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD486Jko0hzaPZKR7ATMghYI2CpTQizWwMJDQDaY3md+dgTYiUg84j8EP2USJseAMrXTvNYbVmlt3c9BV4hWkRgq0htWvwSjiSQgKuWTG9D03Rj9lGgWXsKgMEgMx41M2gb6lioVg/DRPuqBniWEY0Rg0FZLmIvzeSFlozDwM7GTI8NEse5n4n9dPcHzlp0LFCYLi2SEUEvJDhmthKwA6EhoQWZYcqFCUM80QQQvKOLdiYjup2D685e9XSadR9yy/u6g1r4tmyuSEnJJz4pFL0iS3pEXahJMxeSLP5MWZOa/Om/P+M1pyip1j8gfOxzeK8JF2</latexit><latexit sha1_base64="IfVJZjZhHF8Wcotw+GoMEaOxowY=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCgDIg8psaLzZRNOOZ+tu3WkyMof0EJFh2j5Hwr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD486Jko0hzaPZKR7ATMghYI2CpTQizWwMJDQDaY3md+dgTYiUg84j8EP2USJseAMrXTvNYbVmlt3c9BV4hWkRgq0htWvwSjiSQgKuWTG9D03Rj9lGgWXsKgMEgMx41M2gb6lioVg/DRPuqBniWEY0Rg0FZLmIvzeSFlozDwM7GTI8NEse5n4n9dPcHzlp0LFCYLi2SEUEvJDhmthKwA6EhoQWZYcqFCUM80QQQvKOLdiYjup2D685e9XSadR9yy/u6g1r4tmyuSEnJJz4pFL0iS3pEXahJMxeSLP5MWZOa/Om/P+M1pyip1j8gfOxzeK8JF2</latexit><latexit sha1_base64="IfVJZjZhHF8Wcotw+GoMEaOxowY=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCgDIg8psaLzZRNOOZ+tu3WkyMof0EJFh2j5Hwr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD486Jko0hzaPZKR7ATMghYI2CpTQizWwMJDQDaY3md+dgTYiUg84j8EP2USJseAMrXTvNYbVmlt3c9BV4hWkRgq0htWvwSjiSQgKuWTG9D03Rj9lGgWXsKgMEgMx41M2gb6lioVg/DRPuqBniWEY0Rg0FZLmIvzeSFlozDwM7GTI8NEse5n4n9dPcHzlp0LFCYLi2SEUEvJDhmthKwA6EhoQWZYcqFCUM80QQQvKOLdiYjup2D685e9XSadR9yy/u6g1r4tmyuSEnJJz4pFL0iS3pEXahJMxeSLP5MWZOa/Om/P+M1pyip1j8gfOxzeK8JF2</latexit><latexit sha1_base64="IfVJZjZhHF8Wcotw+GoMEaOxowY=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCgDIg8psaLzZRNOOZ+tu3WkyMof0EJFh2j5Hwr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD486Jko0hzaPZKR7ATMghYI2CpTQizWwMJDQDaY3md+dgTYiUg84j8EP2USJseAMrXTvNYbVmlt3c9BV4hWkRgq0htWvwSjiSQgKuWTG9D03Rj9lGgWXsKgMEgMx41M2gb6lioVg/DRPuqBniWEY0Rg0FZLmIvzeSFlozDwM7GTI8NEse5n4n9dPcHzlp0LFCYLi2SEUEvJDhmthKwA6EhoQWZYcqFCUM80QQQvKOLdiYjup2D685e9XSadR9yy/u6g1r4tmyuSEnJJz4pFL0iS3pEXahJMxeSLP5MWZOa/Om/P+M1pyip1j8gfOxzeK8JF2</latexit>

18
<latexit sha1_base64="ywZgukL6nxykmkUp/vNrACr9BDY=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIREikjaCgDIg8psaLzZRNOOZ+tu3WkyMof0EJFh2j5Hwr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD486Jko0hzaPZKR7ATMghYI2CpTQizWwMJDQDaY3md+dgTYiUg84j8EP2USJseAMrXTvNYbVmlt3c9BV4hWkRgq0htWvwSjiSQgKuWTG9D03Rj9lGgWXsKgMEgMx41M2gb6lioVg/DRPuqBniWEY0Rg0FZLmIvzeSFlozDwM7GTI8NEse5n4n9dPcNzwU6HiBEHx7BAKCfkhw7WwFQAdCQ2ILEsOVCjKmWaIoAVlnFsxsZ1UbB/e8verpHNR9yy/u6w1r4tmyuSEnJJz4pEr0iS3pEXahJMxeSLP5MWZOa/Om/P+M1pyip1j8gfOxzeUSpF8</latexit><latexit sha1_base64="ywZgukL6nxykmkUp/vNrACr9BDY=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIREikjaCgDIg8psaLzZRNOOZ+tu3WkyMof0EJFh2j5Hwr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD486Jko0hzaPZKR7ATMghYI2CpTQizWwMJDQDaY3md+dgTYiUg84j8EP2USJseAMrXTvNYbVmlt3c9BV4hWkRgq0htWvwSjiSQgKuWTG9D03Rj9lGgWXsKgMEgMx41M2gb6lioVg/DRPuqBniWEY0Rg0FZLmIvzeSFlozDwM7GTI8NEse5n4n9dPcNzwU6HiBEHx7BAKCfkhw7WwFQAdCQ2ILEsOVCjKmWaIoAVlnFsxsZ1UbB/e8verpHNR9yy/u6w1r4tmyuSEnJJz4pEr0iS3pEXahJMxeSLP5MWZOa/Om/P+M1pyip1j8gfOxzeUSpF8</latexit><latexit sha1_base64="ywZgukL6nxykmkUp/vNrACr9BDY=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIREikjaCgDIg8psaLzZRNOOZ+tu3WkyMof0EJFh2j5Hwr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD486Jko0hzaPZKR7ATMghYI2CpTQizWwMJDQDaY3md+dgTYiUg84j8EP2USJseAMrXTvNYbVmlt3c9BV4hWkRgq0htWvwSjiSQgKuWTG9D03Rj9lGgWXsKgMEgMx41M2gb6lioVg/DRPuqBniWEY0Rg0FZLmIvzeSFlozDwM7GTI8NEse5n4n9dPcNzwU6HiBEHx7BAKCfkhw7WwFQAdCQ2ILEsOVCjKmWaIoAVlnFsxsZ1UbB/e8verpHNR9yy/u6w1r4tmyuSEnJJz4pEr0iS3pEXahJMxeSLP5MWZOa/Om/P+M1pyip1j8gfOxzeUSpF8</latexit><latexit sha1_base64="ywZgukL6nxykmkUp/vNrACr9BDY=">AAAB9HicbVC7TsNAEDyHVwivACXNiQiJKrIREikjaCgDIg8psaLzZRNOOZ+tu3WkyMof0EJFh2j5Hwr+hbNxAQlTjWZ2tbMTxFIYdN1Pp7S2vrG5Vd6u7Ozu7R9UD486Jko0hzaPZKR7ATMghYI2CpTQizWwMJDQDaY3md+dgTYiUg84j8EP2USJseAMrXTvNYbVmlt3c9BV4hWkRgq0htWvwSjiSQgKuWTG9D03Rj9lGgWXsKgMEgMx41M2gb6lioVg/DRPuqBniWEY0Rg0FZLmIvzeSFlozDwM7GTI8NEse5n4n9dPcNzwU6HiBEHx7BAKCfkhw7WwFQAdCQ2ILEsOVCjKmWaIoAVlnFsxsZ1UbB/e8verpHNR9yy/u6w1r4tmyuSEnJJz4pEr0iS3pEXahJMxeSLP5MWZOa/Om/P+M1pyip1j8gfOxzeUSpF8</latexit>
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c(Lmax)
<latexit sha1_base64="kaSBYvSBvOFrcIS/5MqLKajOViU=">AAACA3icbVC7TgJBFJ3FF+ID1NJmIjHBhuwaEy2JNhYWmMgjgc3m7nDBCbOPzNw1kA2lX2GrlZ2x9UMs/BcXpFDwVCfn3Jt77vFjJQ3Z9qeVW1ldW9/Ibxa2tnd2i6W9/aaJEi2wISIV6bYPBpUMsUGSFLZjjRD4Clv+8Grqtx5QGxmFdzSO0Q1gEMq+FECZ5JWKonLjdQlHlAYwmpx4pbJdtWfgy8SZkzKbo+6Vvrq9SCQBhiQUGNNx7JjcFDRJoXBS6CYGYxBDGGAnoyEEaNx0FnzCjxMDFPEYNZeKz0T8vZFCYMw48LPJAOjeLHpT8T+vk1D/wk1lGCeEoZgeIqlwdsgILbNGkPekRiKYJkcuQy5AAxFqyUGITEyyigpZH87i98ukeVp1Mn57Vq5dzpvJs0N2xCrMYeesxq5ZnTWYYAl7Ys/sxXq0Xq036/1nNGfNdw7YH1gf32Syl4Q=</latexit><latexit sha1_base64="kaSBYvSBvOFrcIS/5MqLKajOViU=">AAACA3icbVC7TgJBFJ3FF+ID1NJmIjHBhuwaEy2JNhYWmMgjgc3m7nDBCbOPzNw1kA2lX2GrlZ2x9UMs/BcXpFDwVCfn3Jt77vFjJQ3Z9qeVW1ldW9/Ibxa2tnd2i6W9/aaJEi2wISIV6bYPBpUMsUGSFLZjjRD4Clv+8Grqtx5QGxmFdzSO0Q1gEMq+FECZ5JWKonLjdQlHlAYwmpx4pbJdtWfgy8SZkzKbo+6Vvrq9SCQBhiQUGNNx7JjcFDRJoXBS6CYGYxBDGGAnoyEEaNx0FnzCjxMDFPEYNZeKz0T8vZFCYMw48LPJAOjeLHpT8T+vk1D/wk1lGCeEoZgeIqlwdsgILbNGkPekRiKYJkcuQy5AAxFqyUGITEyyigpZH87i98ukeVp1Mn57Vq5dzpvJs0N2xCrMYeesxq5ZnTWYYAl7Ys/sxXq0Xq036/1nNGfNdw7YH1gf32Syl4Q=</latexit><latexit sha1_base64="kaSBYvSBvOFrcIS/5MqLKajOViU=">AAACA3icbVC7TgJBFJ3FF+ID1NJmIjHBhuwaEy2JNhYWmMgjgc3m7nDBCbOPzNw1kA2lX2GrlZ2x9UMs/BcXpFDwVCfn3Jt77vFjJQ3Z9qeVW1ldW9/Ibxa2tnd2i6W9/aaJEi2wISIV6bYPBpUMsUGSFLZjjRD4Clv+8Grqtx5QGxmFdzSO0Q1gEMq+FECZ5JWKonLjdQlHlAYwmpx4pbJdtWfgy8SZkzKbo+6Vvrq9SCQBhiQUGNNx7JjcFDRJoXBS6CYGYxBDGGAnoyEEaNx0FnzCjxMDFPEYNZeKz0T8vZFCYMw48LPJAOjeLHpT8T+vk1D/wk1lGCeEoZgeIqlwdsgILbNGkPekRiKYJkcuQy5AAxFqyUGITEyyigpZH87i98ukeVp1Mn57Vq5dzpvJs0N2xCrMYeesxq5ZnTWYYAl7Ys/sxXq0Xq036/1nNGfNdw7YH1gf32Syl4Q=</latexit><latexit sha1_base64="kaSBYvSBvOFrcIS/5MqLKajOViU=">AAACA3icbVC7TgJBFJ3FF+ID1NJmIjHBhuwaEy2JNhYWmMgjgc3m7nDBCbOPzNw1kA2lX2GrlZ2x9UMs/BcXpFDwVCfn3Jt77vFjJQ3Z9qeVW1ldW9/Ibxa2tnd2i6W9/aaJEi2wISIV6bYPBpUMsUGSFLZjjRD4Clv+8Grqtx5QGxmFdzSO0Q1gEMq+FECZ5JWKonLjdQlHlAYwmpx4pbJdtWfgy8SZkzKbo+6Vvrq9SCQBhiQUGNNx7JjcFDRJoXBS6CYGYxBDGGAnoyEEaNx0FnzCjxMDFPEYNZeKz0T8vZFCYMw48LPJAOjeLHpT8T+vk1D/wk1lGCeEoZgeIqlwdsgILbNGkPekRiKYJkcuQy5AAxFqyUGITEyyigpZH87i98ukeVp1Mn57Vq5dzpvJs0N2xCrMYeesxq5ZnTWYYAl7Ys/sxXq0Xq036/1nNGfNdw7YH1gf32Syl4Q=</latexit>

Lmax
<latexit sha1_base64="9KphDMO1L5+7EnkRvKatznx/t5Q=">AAAB/nicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChoIiSOQhJVa0vmzCKeeH7tYokRWJr6CFig7R8isU/Au2cQEJU41mdrWz40VKGrLtT2tpeWV1bb20Ud7c2t7Zreztt0wYa4FNEapQdzwwqGSATZKksBNpBN9T2PbGV5nffkBtZBjc0TRC14dRIIdSAKVS76bfI5xQ4sNk1q9U7Zqdgy8SpyBVVqDRr3z1BqGIfQxIKDCm69gRuQlokkLhrNyLDUYgxjDCbkoD8NG4SZ55xo9jAxTyCDWXiuci/t5IwDdm6nvppA90b+a9TPzP68Y0vHATGUQxYSCyQyQV5oeM0DItA/lAaiSCLDlyGXABGohQSw5CpGKctlNO+3Dmv18krdOak/Lbs2r9smimxA7ZETthDjtndXbNGqzJBIvYE3tmL9aj9Wq9We8/o0tWsXPA/sD6+AZXbZaB</latexit><latexit sha1_base64="9KphDMO1L5+7EnkRvKatznx/t5Q=">AAAB/nicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChoIiSOQhJVa0vmzCKeeH7tYokRWJr6CFig7R8isU/Au2cQEJU41mdrWz40VKGrLtT2tpeWV1bb20Ud7c2t7Zreztt0wYa4FNEapQdzwwqGSATZKksBNpBN9T2PbGV5nffkBtZBjc0TRC14dRIIdSAKVS76bfI5xQ4sNk1q9U7Zqdgy8SpyBVVqDRr3z1BqGIfQxIKDCm69gRuQlokkLhrNyLDUYgxjDCbkoD8NG4SZ55xo9jAxTyCDWXiuci/t5IwDdm6nvppA90b+a9TPzP68Y0vHATGUQxYSCyQyQV5oeM0DItA/lAaiSCLDlyGXABGohQSw5CpGKctlNO+3Dmv18krdOak/Lbs2r9smimxA7ZETthDjtndXbNGqzJBIvYE3tmL9aj9Wq9We8/o0tWsXPA/sD6+AZXbZaB</latexit><latexit sha1_base64="9KphDMO1L5+7EnkRvKatznx/t5Q=">AAAB/nicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChoIiSOQhJVa0vmzCKeeH7tYokRWJr6CFig7R8isU/Au2cQEJU41mdrWz40VKGrLtT2tpeWV1bb20Ud7c2t7Zreztt0wYa4FNEapQdzwwqGSATZKksBNpBN9T2PbGV5nffkBtZBjc0TRC14dRIIdSAKVS76bfI5xQ4sNk1q9U7Zqdgy8SpyBVVqDRr3z1BqGIfQxIKDCm69gRuQlokkLhrNyLDUYgxjDCbkoD8NG4SZ55xo9jAxTyCDWXiuci/t5IwDdm6nvppA90b+a9TPzP68Y0vHATGUQxYSCyQyQV5oeM0DItA/lAaiSCLDlyGXABGohQSw5CpGKctlNO+3Dmv18krdOak/Lbs2r9smimxA7ZETthDjtndXbNGqzJBIvYE3tmL9aj9Wq9We8/o0tWsXPA/sD6+AZXbZaB</latexit><latexit sha1_base64="9KphDMO1L5+7EnkRvKatznx/t5Q=">AAAB/nicbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChoIiSOQhJVa0vmzCKeeH7tYokRWJr6CFig7R8isU/Au2cQEJU41mdrWz40VKGrLtT2tpeWV1bb20Ud7c2t7Zreztt0wYa4FNEapQdzwwqGSATZKksBNpBN9T2PbGV5nffkBtZBjc0TRC14dRIIdSAKVS76bfI5xQ4sNk1q9U7Zqdgy8SpyBVVqDRr3z1BqGIfQxIKDCm69gRuQlokkLhrNyLDUYgxjDCbkoD8NG4SZ55xo9jAxTyCDWXiuci/t5IwDdm6nvppA90b+a9TPzP68Y0vHATGUQxYSCyQyQV5oeM0DItA/lAaiSCLDlyGXABGohQSw5CpGKctlNO+3Dmv18krdOak/Lbs2r9smimxA7ZETthDjtndXbNGqzJBIvYE3tmL9aj9Wq9We8/o0tWsXPA/sD6+AZXbZaB</latexit>



Works in progress and future challenges

Higher D dual problems? A dual formulation might provide 


analytical insights and speed up numerics

Maximal Supergravity in 10 D shows that even in the 2->2 


complexity grows pretty fast

Including 2->3 processes in massless EFTs

(Work in progress with A. Homrich, J. Penedones, P. Vieira)

We will ever be able to go beyond 2->2?



ĝ111

ĝ112

ĝ113

1) Ising Field Theory with thermal and magnetic deformations including form factors

2) Z2 preserving deformation: Tri-critical Ising

Explore more the dual formulation!!!

3) Dual flux-tube bootstrap for massless particles in 1+1 D with EFT description

Works in progress in 1+1 D

(Work in progress with J. Elias Miro)


