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                 and                  : 
NRQCD/HISQ with Nf = 2+1 asqtad ensembles
B → πℓν B → πℓℓ

b
<latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit>

u
<latexit sha1_base64="HdrHs+9WrEY+c6wp70bq3BGtMmw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8A4a2M+Q==</latexit><latexit sha1_base64="HdrHs+9WrEY+c6wp70bq3BGtMmw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8A4a2M+Q==</latexit><latexit sha1_base64="HdrHs+9WrEY+c6wp70bq3BGtMmw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8A4a2M+Q==</latexit><latexit sha1_base64="HdrHs+9WrEY+c6wp70bq3BGtMmw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8A4a2M+Q==</latexit>

Vub
b̄ d̄

<latexit sha1_base64="EOp+i7RwvkMZY77Lb2ONBz0vbV8=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJczOziZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFKWfG+v63V1pb39jcKm9Xdnb39g+qh0dtozJNaIsornQ3woZyJmnLMstpN9UUi4jTTjS+nfmdJ6oNU/LBTlIaCjyULGEEWye1+xHWKB5Ua37dnwOtkqAgNSjQHFS/+rEimaDSEo6N6QV+asMca8sIp9NKPzM0xWSMh7TnqMSCmjCfXztFZ06JUaK0K2nRXP09kWNhzERErlNgOzLL3kz8z+tlNrkOcybTzFJJFouSjCOr0Ox1FDNNieUTRzDRzN2KyAhrTKwLqOJCCJZfXiXti3rg14P7y1rjpoijDCdwCucQwBU04A6a0AICj/AMr/DmKe/Fe/c+Fq0lr5g5hj/wPn8AFmyOyw==</latexit><latexit sha1_base64="EOp+i7RwvkMZY77Lb2ONBz0vbV8=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJczOziZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFKWfG+v63V1pb39jcKm9Xdnb39g+qh0dtozJNaIsornQ3woZyJmnLMstpN9UUi4jTTjS+nfmdJ6oNU/LBTlIaCjyULGEEWye1+xHWKB5Ua37dnwOtkqAgNSjQHFS/+rEimaDSEo6N6QV+asMca8sIp9NKPzM0xWSMh7TnqMSCmjCfXztFZ06JUaK0K2nRXP09kWNhzERErlNgOzLL3kz8z+tlNrkOcybTzFJJFouSjCOr0Ox1FDNNieUTRzDRzN2KyAhrTKwLqOJCCJZfXiXti3rg14P7y1rjpoijDCdwCucQwBU04A6a0AICj/AMr/DmKe/Fe/c+Fq0lr5g5hj/wPn8AFmyOyw==</latexit><latexit sha1_base64="EOp+i7RwvkMZY77Lb2ONBz0vbV8=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJczOziZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFKWfG+v63V1pb39jcKm9Xdnb39g+qh0dtozJNaIsornQ3woZyJmnLMstpN9UUi4jTTjS+nfmdJ6oNU/LBTlIaCjyULGEEWye1+xHWKB5Ua37dnwOtkqAgNSjQHFS/+rEimaDSEo6N6QV+asMca8sIp9NKPzM0xWSMh7TnqMSCmjCfXztFZ06JUaK0K2nRXP09kWNhzERErlNgOzLL3kz8z+tlNrkOcybTzFJJFouSjCOr0Ox1FDNNieUTRzDRzN2KyAhrTKwLqOJCCJZfXiXti3rg14P7y1rjpoijDCdwCucQwBU04A6a0AICj/AMr/DmKe/Fe/c+Fq0lr5g5hj/wPn8AFmyOyw==</latexit><latexit sha1_base64="EOp+i7RwvkMZY77Lb2ONBz0vbV8=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJczOziZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFKWfG+v63V1pb39jcKm9Xdnb39g+qh0dtozJNaIsornQ3woZyJmnLMstpN9UUi4jTTjS+nfmdJ6oNU/LBTlIaCjyULGEEWye1+xHWKB5Ua37dnwOtkqAgNSjQHFS/+rEimaDSEo6N6QV+asMca8sIp9NKPzM0xWSMh7TnqMSCmjCfXztFZ06JUaK0K2nRXP09kWNhzERErlNgOzLL3kz8z+tlNrkOcybTzFJJFouSjCOr0Ox1FDNNieUTRzDRzN2KyAhrTKwLqOJCCJZfXiXti3rg14P7y1rjpoijDCdwCucQwBU04A6a0AICj/AMr/DmKe/Fe/c+Fq0lr5g5hj/wPn8AFmyOyw==</latexit>

V *
tb Vtd u

<latexit sha1_base64="HdrHs+9WrEY+c6wp70bq3BGtMmw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8A4a2M+Q==</latexit><latexit sha1_base64="HdrHs+9WrEY+c6wp70bq3BGtMmw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8A4a2M+Q==</latexit><latexit sha1_base64="HdrHs+9WrEY+c6wp70bq3BGtMmw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8A4a2M+Q==</latexit><latexit sha1_base64="HdrHs+9WrEY+c6wp70bq3BGtMmw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8A4a2M+Q==</latexit>b
<latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit>



• Introduction 

• simulation & correlator construction 

• correlator analysis 

• chiral, continuum, & kinematic extrapolations 

• summary/outlook

2



B̄0
<latexit sha1_base64="NtUqi4W9MH28H8W0L5+4OLqyqT4=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOpF48V7Ae0sWy2m3bpZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//cS1EbG6x0nC/YgOlQgFo2ilTi+gmtQf3H654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fze6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF77mVBJilyxxaIwlQRjMnueDITmDOXEEsq0sLcSNqKaMrQRlWwI3vLLq6R1UfXcqnd3WanV8ziKcAKncA4eXEENbqEBTWAg4Rle4c15dF6cd+dj0Vpw8plj+APn8wcITY9L</latexit><latexit sha1_base64="NtUqi4W9MH28H8W0L5+4OLqyqT4=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOpF48V7Ae0sWy2m3bpZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//cS1EbG6x0nC/YgOlQgFo2ilTi+gmtQf3H654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fze6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF77mVBJilyxxaIwlQRjMnueDITmDOXEEsq0sLcSNqKaMrQRlWwI3vLLq6R1UfXcqnd3WanV8ziKcAKncA4eXEENbqEBTWAg4Rle4c15dF6cd+dj0Vpw8plj+APn8wcITY9L</latexit><latexit sha1_base64="NtUqi4W9MH28H8W0L5+4OLqyqT4=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOpF48V7Ae0sWy2m3bpZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//cS1EbG6x0nC/YgOlQgFo2ilTi+gmtQf3H654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fze6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF77mVBJilyxxaIwlQRjMnueDITmDOXEEsq0sLcSNqKaMrQRlWwI3vLLq6R1UfXcqnd3WanV8ziKcAKncA4eXEENbqEBTWAg4Rle4c15dF6cd+dj0Vpw8plj+APn8wcITY9L</latexit><latexit sha1_base64="NtUqi4W9MH28H8W0L5+4OLqyqT4=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOpF48V7Ae0sWy2m3bpZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//cS1EbG6x0nC/YgOlQgFo2ilTi+gmtQf3H654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fze6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF77mVBJilyxxaIwlQRjMnueDITmDOXEEsq0sLcSNqKaMrQRlWwI3vLLq6R1UfXcqnd3WanV8ziKcAKncA4eXEENbqEBTWAg4Rle4c15dF6cd+dj0Vpw8plj+APn8wcITY9L</latexit>

⌫̄
<latexit sha1_base64="TGLP8iZ55DO7sPuXYQ4gM+7j4m8=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbTbt0s4m7E6GE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74Tj25nfeeLaiEQ94CTlQUyHSkSCUbRS1w+pJr7K+tWaW3fnIKvEK0gNCjT71S9/kLAs5gqZpMb0PDfFIKcaBZN8WvEzw1PKxnTIe5YqGnMT5PN7p+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62UYXQe5UGmGXLHFoiiTBBMye54MhOYM5cQSyrSwtxI2opoytBFVbAje8surpH1R99y6d39Za9wUcZThBE7hHDy4ggbcQRNawEDCM7zCm/PovDjvzseiteQUM8fwB87nD7DNj7o=</latexit><latexit sha1_base64="TGLP8iZ55DO7sPuXYQ4gM+7j4m8=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbTbt0s4m7E6GE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74Tj25nfeeLaiEQ94CTlQUyHSkSCUbRS1w+pJr7K+tWaW3fnIKvEK0gNCjT71S9/kLAs5gqZpMb0PDfFIKcaBZN8WvEzw1PKxnTIe5YqGnMT5PN7p+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62UYXQe5UGmGXLHFoiiTBBMye54MhOYM5cQSyrSwtxI2opoytBFVbAje8surpH1R99y6d39Za9wUcZThBE7hHDy4ggbcQRNawEDCM7zCm/PovDjvzseiteQUM8fwB87nD7DNj7o=</latexit><latexit sha1_base64="TGLP8iZ55DO7sPuXYQ4gM+7j4m8=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbTbt0s4m7E6GE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74Tj25nfeeLaiEQ94CTlQUyHSkSCUbRS1w+pJr7K+tWaW3fnIKvEK0gNCjT71S9/kLAs5gqZpMb0PDfFIKcaBZN8WvEzw1PKxnTIe5YqGnMT5PN7p+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62UYXQe5UGmGXLHFoiiTBBMye54MhOYM5cQSyrSwtxI2opoytBFVbAje8surpH1R99y6d39Za9wUcZThBE7hHDy4ggbcQRNawEDCM7zCm/PovDjvzseiteQUM8fwB87nD7DNj7o=</latexit><latexit sha1_base64="TGLP8iZ55DO7sPuXYQ4gM+7j4m8=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cK9gOaUDbbTbt0s4m7E6GE/gkvHhTx6t/x5r9x2+agrQ8GHu/NMDMvTKUw6LrfTmltfWNzq7xd2dnd2z+oHh61TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74Tj25nfeeLaiEQ94CTlQUyHSkSCUbRS1w+pJr7K+tWaW3fnIKvEK0gNCjT71S9/kLAs5gqZpMb0PDfFIKcaBZN8WvEzw1PKxnTIe5YqGnMT5PN7p+TMKgMSJdqWQjJXf0/kNDZmEoe2M6Y4MsveTPzP62UYXQe5UGmGXLHFoiiTBBMye54MhOYM5cQSyrSwtxI2opoytBFVbAje8surpH1R99y6d39Za9wUcZThBE7hHDy4ggbcQRNawEDCM7zCm/PovDjvzseiteQUM8fwB87nD7DNj7o=</latexit>

`�
<latexit sha1_base64="E44OlH7gSWsujX7ZONS5BDtC+Vs=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FLx4r2A9oY9lsJ+3azSbsboQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLRzdRvPaHSPJb3ZpygH9GB5CFn1Fip2UUhHs565YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns2sn5MQqfRLGypY0ZKb+nshopPU4CmxnRM1QL3pT8T+vk5rwys+4TFKDks0XhakgJibT10mfK2RGjC2hTHF7K2FDqigzNqCSDcFbfHmZNM+rnlv17i4qtes8jiIcwTGcggeXUINbqEMDGDzCM7zCmxM7L8678zFvLTj5zCH8gfP5Ay2Hjto=</latexit><latexit sha1_base64="E44OlH7gSWsujX7ZONS5BDtC+Vs=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FLx4r2A9oY9lsJ+3azSbsboQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLRzdRvPaHSPJb3ZpygH9GB5CFn1Fip2UUhHs565YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns2sn5MQqfRLGypY0ZKb+nshopPU4CmxnRM1QL3pT8T+vk5rwys+4TFKDks0XhakgJibT10mfK2RGjC2hTHF7K2FDqigzNqCSDcFbfHmZNM+rnlv17i4qtes8jiIcwTGcggeXUINbqEMDGDzCM7zCmxM7L8678zFvLTj5zCH8gfP5Ay2Hjto=</latexit><latexit sha1_base64="E44OlH7gSWsujX7ZONS5BDtC+Vs=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FLx4r2A9oY9lsJ+3azSbsboQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLRzdRvPaHSPJb3ZpygH9GB5CFn1Fip2UUhHs565YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns2sn5MQqfRLGypY0ZKb+nshopPU4CmxnRM1QL3pT8T+vk5rwys+4TFKDks0XhakgJibT10mfK2RGjC2hTHF7K2FDqigzNqCSDcFbfHmZNM+rnlv17i4qtes8jiIcwTGcggeXUINbqEMDGDzCM7zCmxM7L8678zFvLTj5zCH8gfP5Ay2Hjto=</latexit><latexit sha1_base64="E44OlH7gSWsujX7ZONS5BDtC+Vs=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBiyURQY9FLx4r2A9oY9lsJ+3azSbsboQS+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8IBFcG9f9dgorq2vrG8XN0tb2zu5eef+gqeNUMWywWMSqHVCNgktsGG4EthOFNAoEtoLRzdRvPaHSPJb3ZpygH9GB5CFn1Fip2UUhHs565YpbdWcgy8TLSQVy1Hvlr24/ZmmE0jBBte54bmL8jCrDmcBJqZtqTCgb0QF2LJU0Qu1ns2sn5MQqfRLGypY0ZKb+nshopPU4CmxnRM1QL3pT8T+vk5rwys+4TFKDks0XhakgJibT10mfK2RGjC2hTHF7K2FDqigzNqCSDcFbfHmZNM+rnlv17i4qtes8jiIcwTGcggeXUINbqEMDGDzCM7zCmxM7L8678zFvLTj5zCH8gfP5Ay2Hjto=</latexit>

b
<latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit>

d̄
<latexit sha1_base64="EOp+i7RwvkMZY77Lb2ONBz0vbV8=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJczOziZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFKWfG+v63V1pb39jcKm9Xdnb39g+qh0dtozJNaIsornQ3woZyJmnLMstpN9UUi4jTTjS+nfmdJ6oNU/LBTlIaCjyULGEEWye1+xHWKB5Ua37dnwOtkqAgNSjQHFS/+rEimaDSEo6N6QV+asMca8sIp9NKPzM0xWSMh7TnqMSCmjCfXztFZ06JUaK0K2nRXP09kWNhzERErlNgOzLL3kz8z+tlNrkOcybTzFJJFouSjCOr0Ox1FDNNieUTRzDRzN2KyAhrTKwLqOJCCJZfXiXti3rg14P7y1rjpoijDCdwCucQwBU04A6a0AICj/AMr/DmKe/Fe/c+Fq0lr5g5hj/wPn8AFmyOyw==</latexit><latexit sha1_base64="EOp+i7RwvkMZY77Lb2ONBz0vbV8=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJczOziZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFKWfG+v63V1pb39jcKm9Xdnb39g+qh0dtozJNaIsornQ3woZyJmnLMstpN9UUi4jTTjS+nfmdJ6oNU/LBTlIaCjyULGEEWye1+xHWKB5Ua37dnwOtkqAgNSjQHFS/+rEimaDSEo6N6QV+asMca8sIp9NKPzM0xWSMh7TnqMSCmjCfXztFZ06JUaK0K2nRXP09kWNhzERErlNgOzLL3kz8z+tlNrkOcybTzFJJFouSjCOr0Ox1FDNNieUTRzDRzN2KyAhrTKwLqOJCCJZfXiXti3rg14P7y1rjpoijDCdwCucQwBU04A6a0AICj/AMr/DmKe/Fe/c+Fq0lr5g5hj/wPn8AFmyOyw==</latexit><latexit sha1_base64="EOp+i7RwvkMZY77Lb2ONBz0vbV8=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJczOziZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFKWfG+v63V1pb39jcKm9Xdnb39g+qh0dtozJNaIsornQ3woZyJmnLMstpN9UUi4jTTjS+nfmdJ6oNU/LBTlIaCjyULGEEWye1+xHWKB5Ua37dnwOtkqAgNSjQHFS/+rEimaDSEo6N6QV+asMca8sIp9NKPzM0xWSMh7TnqMSCmjCfXztFZ06JUaK0K2nRXP09kWNhzERErlNgOzLL3kz8z+tlNrkOcybTzFJJFouSjCOr0Ox1FDNNieUTRzDRzN2KyAhrTKwLqOJCCJZfXiXti3rg14P7y1rjpoijDCdwCucQwBU04A6a0AICj/AMr/DmKe/Fe/c+Fq0lr5g5hj/wPn8AFmyOyw==</latexit><latexit sha1_base64="EOp+i7RwvkMZY77Lb2ONBz0vbV8=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJczOziZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFKWfG+v63V1pb39jcKm9Xdnb39g+qh0dtozJNaIsornQ3woZyJmnLMstpN9UUi4jTTjS+nfmdJ6oNU/LBTlIaCjyULGEEWye1+xHWKB5Ua37dnwOtkqAgNSjQHFS/+rEimaDSEo6N6QV+asMca8sIp9NKPzM0xWSMh7TnqMSCmjCfXztFZ06JUaK0K2nRXP09kWNhzERErlNgOzLL3kz8z+tlNrkOcybTzFJJFouSjCOr0Ox1FDNNieUTRzDRzN2KyAhrTKwLqOJCCJZfXiXti3rg14P7y1rjpoijDCdwCucQwBU04A6a0AICj/AMr/DmKe/Fe/c+Fq0lr5g5hj/wPn8AFmyOyw==</latexit>

d̄
<latexit sha1_base64="EOp+i7RwvkMZY77Lb2ONBz0vbV8=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJczOziZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFKWfG+v63V1pb39jcKm9Xdnb39g+qh0dtozJNaIsornQ3woZyJmnLMstpN9UUi4jTTjS+nfmdJ6oNU/LBTlIaCjyULGEEWye1+xHWKB5Ua37dnwOtkqAgNSjQHFS/+rEimaDSEo6N6QV+asMca8sIp9NKPzM0xWSMh7TnqMSCmjCfXztFZ06JUaK0K2nRXP09kWNhzERErlNgOzLL3kz8z+tlNrkOcybTzFJJFouSjCOr0Ox1FDNNieUTRzDRzN2KyAhrTKwLqOJCCJZfXiXti3rg14P7y1rjpoijDCdwCucQwBU04A6a0AICj/AMr/DmKe/Fe/c+Fq0lr5g5hj/wPn8AFmyOyw==</latexit><latexit sha1_base64="EOp+i7RwvkMZY77Lb2ONBz0vbV8=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJczOziZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFKWfG+v63V1pb39jcKm9Xdnb39g+qh0dtozJNaIsornQ3woZyJmnLMstpN9UUi4jTTjS+nfmdJ6oNU/LBTlIaCjyULGEEWye1+xHWKB5Ua37dnwOtkqAgNSjQHFS/+rEimaDSEo6N6QV+asMca8sIp9NKPzM0xWSMh7TnqMSCmjCfXztFZ06JUaK0K2nRXP09kWNhzERErlNgOzLL3kz8z+tlNrkOcybTzFJJFouSjCOr0Ox1FDNNieUTRzDRzN2KyAhrTKwLqOJCCJZfXiXti3rg14P7y1rjpoijDCdwCucQwBU04A6a0AICj/AMr/DmKe/Fe/c+Fq0lr5g5hj/wPn8AFmyOyw==</latexit><latexit sha1_base64="EOp+i7RwvkMZY77Lb2ONBz0vbV8=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJczOziZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFKWfG+v63V1pb39jcKm9Xdnb39g+qh0dtozJNaIsornQ3woZyJmnLMstpN9UUi4jTTjS+nfmdJ6oNU/LBTlIaCjyULGEEWye1+xHWKB5Ua37dnwOtkqAgNSjQHFS/+rEimaDSEo6N6QV+asMca8sIp9NKPzM0xWSMh7TnqMSCmjCfXztFZ06JUaK0K2nRXP09kWNhzERErlNgOzLL3kz8z+tlNrkOcybTzFJJFouSjCOr0Ox1FDNNieUTRzDRzN2KyAhrTKwLqOJCCJZfXiXti3rg14P7y1rjpoijDCdwCucQwBU04A6a0AICj/AMr/DmKe/Fe/c+Fq0lr5g5hj/wPn8AFmyOyw==</latexit><latexit sha1_base64="EOp+i7RwvkMZY77Lb2ONBz0vbV8=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJczOziZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFKWfG+v63V1pb39jcKm9Xdnb39g+qh0dtozJNaIsornQ3woZyJmnLMstpN9UUi4jTTjS+nfmdJ6oNU/LBTlIaCjyULGEEWye1+xHWKB5Ua37dnwOtkqAgNSjQHFS/+rEimaDSEo6N6QV+asMca8sIp9NKPzM0xWSMh7TnqMSCmjCfXztFZ06JUaK0K2nRXP09kWNhzERErlNgOzLL3kz8z+tlNrkOcybTzFJJFouSjCOr0Ox1FDNNieUTRzDRzN2KyAhrTKwLqOJCCJZfXiXti3rg14P7y1rjpoijDCdwCucQwBU04A6a0AICj/AMr/DmKe/Fe/c+Fq0lr5g5hj/wPn8AFmyOyw==</latexit>

⇡+
<latexit sha1_base64="qOU6HB4dd2yVybXX/22L7zwUk4c=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSIIQklE0GPRi8cKpi20sWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/nZXVtfWNzdJWeXtnd2+/cnDYNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj26nfeuLaiEQ94DjlQUwHSkSCUbSS303F43mvUnVr7gxkmXgFqUKBRq/y1e0nLIu5QiapMR3PTTHIqUbBJJ+Uu5nhKWUjOuAdSxWNuQny2bETcmqVPokSbUshmam/J3IaGzOOQ9sZUxyaRW8q/ud1Moyug1yoNEOu2HxRlEmCCZl+TvpCc4ZybAllWthbCRtSTRnafMo2BG/x5WXSvKh5bs27v6zWb4o4SnAMJ3AGHlxBHe6gAT4wEPAMr/DmKOfFeXc+5q0rTjFzBH/gfP4AbAqOag==</latexit><latexit sha1_base64="qOU6HB4dd2yVybXX/22L7zwUk4c=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSIIQklE0GPRi8cKpi20sWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/nZXVtfWNzdJWeXtnd2+/cnDYNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj26nfeuLaiEQ94DjlQUwHSkSCUbSS303F43mvUnVr7gxkmXgFqUKBRq/y1e0nLIu5QiapMR3PTTHIqUbBJJ+Uu5nhKWUjOuAdSxWNuQny2bETcmqVPokSbUshmam/J3IaGzOOQ9sZUxyaRW8q/ud1Moyug1yoNEOu2HxRlEmCCZl+TvpCc4ZybAllWthbCRtSTRnafMo2BG/x5WXSvKh5bs27v6zWb4o4SnAMJ3AGHlxBHe6gAT4wEPAMr/DmKOfFeXc+5q0rTjFzBH/gfP4AbAqOag==</latexit><latexit sha1_base64="qOU6HB4dd2yVybXX/22L7zwUk4c=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSIIQklE0GPRi8cKpi20sWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/nZXVtfWNzdJWeXtnd2+/cnDYNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj26nfeuLaiEQ94DjlQUwHSkSCUbSS303F43mvUnVr7gxkmXgFqUKBRq/y1e0nLIu5QiapMR3PTTHIqUbBJJ+Uu5nhKWUjOuAdSxWNuQny2bETcmqVPokSbUshmam/J3IaGzOOQ9sZUxyaRW8q/ud1Moyug1yoNEOu2HxRlEmCCZl+TvpCc4ZybAllWthbCRtSTRnafMo2BG/x5WXSvKh5bs27v6zWb4o4SnAMJ3AGHlxBHe6gAT4wEPAMr/DmKOfFeXc+5q0rTjFzBH/gfP4AbAqOag==</latexit><latexit sha1_base64="qOU6HB4dd2yVybXX/22L7zwUk4c=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSIIQklE0GPRi8cKpi20sWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/nZXVtfWNzdJWeXtnd2+/cnDYNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj26nfeuLaiEQ94DjlQUwHSkSCUbSS303F43mvUnVr7gxkmXgFqUKBRq/y1e0nLIu5QiapMR3PTTHIqUbBJJ+Uu5nhKWUjOuAdSxWNuQny2bETcmqVPokSbUshmam/J3IaGzOOQ9sZUxyaRW8q/ud1Moyug1yoNEOu2HxRlEmCCZl+TvpCc4ZybAllWthbCRtSTRnafMo2BG/x5WXSvKh5bs27v6zWb4o4SnAMJ3AGHlxBHe6gAT4wEPAMr/DmKOfFeXc+5q0rTjFzBH/gfP4AbAqOag==</latexit>

u
<latexit sha1_base64="HdrHs+9WrEY+c6wp70bq3BGtMmw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8A4a2M+Q==</latexit><latexit sha1_base64="HdrHs+9WrEY+c6wp70bq3BGtMmw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8A4a2M+Q==</latexit><latexit sha1_base64="HdrHs+9WrEY+c6wp70bq3BGtMmw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8A4a2M+Q==</latexit><latexit sha1_base64="HdrHs+9WrEY+c6wp70bq3BGtMmw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8A4a2M+Q==</latexit>

Vub

b̄

B+

u u

d̄
<latexit sha1_base64="EOp+i7RwvkMZY77Lb2ONBz0vbV8=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJczOziZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFKWfG+v63V1pb39jcKm9Xdnb39g+qh0dtozJNaIsornQ3woZyJmnLMstpN9UUi4jTTjS+nfmdJ6oNU/LBTlIaCjyULGEEWye1+xHWKB5Ua37dnwOtkqAgNSjQHFS/+rEimaDSEo6N6QV+asMca8sIp9NKPzM0xWSMh7TnqMSCmjCfXztFZ06JUaK0K2nRXP09kWNhzERErlNgOzLL3kz8z+tlNrkOcybTzFJJFouSjCOr0Ox1FDNNieUTRzDRzN2KyAhrTKwLqOJCCJZfXiXti3rg14P7y1rjpoijDCdwCucQwBU04A6a0AICj/AMr/DmKe/Fe/c+Fq0lr5g5hj/wPn8AFmyOyw==</latexit><latexit sha1_base64="EOp+i7RwvkMZY77Lb2ONBz0vbV8=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJczOziZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFKWfG+v63V1pb39jcKm9Xdnb39g+qh0dtozJNaIsornQ3woZyJmnLMstpN9UUi4jTTjS+nfmdJ6oNU/LBTlIaCjyULGEEWye1+xHWKB5Ua37dnwOtkqAgNSjQHFS/+rEimaDSEo6N6QV+asMca8sIp9NKPzM0xWSMh7TnqMSCmjCfXztFZ06JUaK0K2nRXP09kWNhzERErlNgOzLL3kz8z+tlNrkOcybTzFJJFouSjCOr0Ox1FDNNieUTRzDRzN2KyAhrTKwLqOJCCJZfXiXti3rg14P7y1rjpoijDCdwCucQwBU04A6a0AICj/AMr/DmKe/Fe/c+Fq0lr5g5hj/wPn8AFmyOyw==</latexit><latexit sha1_base64="EOp+i7RwvkMZY77Lb2ONBz0vbV8=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJczOziZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFKWfG+v63V1pb39jcKm9Xdnb39g+qh0dtozJNaIsornQ3woZyJmnLMstpN9UUi4jTTjS+nfmdJ6oNU/LBTlIaCjyULGEEWye1+xHWKB5Ua37dnwOtkqAgNSjQHFS/+rEimaDSEo6N6QV+asMca8sIp9NKPzM0xWSMh7TnqMSCmjCfXztFZ06JUaK0K2nRXP09kWNhzERErlNgOzLL3kz8z+tlNrkOcybTzFJJFouSjCOr0Ox1FDNNieUTRzDRzN2KyAhrTKwLqOJCCJZfXiXti3rg14P7y1rjpoijDCdwCucQwBU04A6a0AICj/AMr/DmKe/Fe/c+Fq0lr5g5hj/wPn8AFmyOyw==</latexit><latexit sha1_base64="EOp+i7RwvkMZY77Lb2ONBz0vbV8=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJczOziZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFKWfG+v63V1pb39jcKm9Xdnb39g+qh0dtozJNaIsornQ3woZyJmnLMstpN9UUi4jTTjS+nfmdJ6oNU/LBTlIaCjyULGEEWye1+xHWKB5Ua37dnwOtkqAgNSjQHFS/+rEimaDSEo6N6QV+asMca8sIp9NKPzM0xWSMh7TnqMSCmjCfXztFZ06JUaK0K2nRXP09kWNhzERErlNgOzLL3kz8z+tlNrkOcybTzFJJFouSjCOr0Ox1FDNNieUTRzDRzN2KyAhrTKwLqOJCCJZfXiXti3rg14P7y1rjpoijDCdwCucQwBU04A6a0AICj/AMr/DmKe/Fe/c+Fq0lr5g5hj/wPn8AFmyOyw==</latexit>

⇡+
<latexit sha1_base64="qOU6HB4dd2yVybXX/22L7zwUk4c=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSIIQklE0GPRi8cKpi20sWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/nZXVtfWNzdJWeXtnd2+/cnDYNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj26nfeuLaiEQ94DjlQUwHSkSCUbSS303F43mvUnVr7gxkmXgFqUKBRq/y1e0nLIu5QiapMR3PTTHIqUbBJJ+Uu5nhKWUjOuAdSxWNuQny2bETcmqVPokSbUshmam/J3IaGzOOQ9sZUxyaRW8q/ud1Moyug1yoNEOu2HxRlEmCCZl+TvpCc4ZybAllWthbCRtSTRnafMo2BG/x5WXSvKh5bs27v6zWb4o4SnAMJ3AGHlxBHe6gAT4wEPAMr/DmKOfFeXc+5q0rTjFzBH/gfP4AbAqOag==</latexit><latexit sha1_base64="qOU6HB4dd2yVybXX/22L7zwUk4c=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSIIQklE0GPRi8cKpi20sWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/nZXVtfWNzdJWeXtnd2+/cnDYNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj26nfeuLaiEQ94DjlQUwHSkSCUbSS303F43mvUnVr7gxkmXgFqUKBRq/y1e0nLIu5QiapMR3PTTHIqUbBJJ+Uu5nhKWUjOuAdSxWNuQny2bETcmqVPokSbUshmam/J3IaGzOOQ9sZUxyaRW8q/ud1Moyug1yoNEOu2HxRlEmCCZl+TvpCc4ZybAllWthbCRtSTRnafMo2BG/x5WXSvKh5bs27v6zWb4o4SnAMJ3AGHlxBHe6gAT4wEPAMr/DmKOfFeXc+5q0rTjFzBH/gfP4AbAqOag==</latexit><latexit sha1_base64="qOU6HB4dd2yVybXX/22L7zwUk4c=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSIIQklE0GPRi8cKpi20sWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/nZXVtfWNzdJWeXtnd2+/cnDYNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj26nfeuLaiEQ94DjlQUwHSkSCUbSS303F43mvUnVr7gxkmXgFqUKBRq/y1e0nLIu5QiapMR3PTTHIqUbBJJ+Uu5nhKWUjOuAdSxWNuQny2bETcmqVPokSbUshmam/J3IaGzOOQ9sZUxyaRW8q/ud1Moyug1yoNEOu2HxRlEmCCZl+TvpCc4ZybAllWthbCRtSTRnafMo2BG/x5WXSvKh5bs27v6zWb4o4SnAMJ3AGHlxBHe6gAT4wEPAMr/DmKOfFeXc+5q0rTjFzBH/gfP4AbAqOag==</latexit><latexit sha1_base64="qOU6HB4dd2yVybXX/22L7zwUk4c=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSIIQklE0GPRi8cKpi20sWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/nZXVtfWNzdJWeXtnd2+/cnDYNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj26nfeuLaiEQ94DjlQUwHSkSCUbSS303F43mvUnVr7gxkmXgFqUKBRq/y1e0nLIu5QiapMR3PTTHIqUbBJJ+Uu5nhKWUjOuAdSxWNuQny2bETcmqVPokSbUshmam/J3IaGzOOQ9sZUxyaRW8q/ud1Moyug1yoNEOu2HxRlEmCCZl+TvpCc4ZybAllWthbCRtSTRnafMo2BG/x5WXSvKh5bs27v6zWb4o4SnAMJ3AGHlxBHe6gAT4wEPAMr/DmKOfFeXc+5q0rTjFzBH/gfP4AbAqOag==</latexit>
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Motivation ...



Physics at disparate scales factorizes

• Wilson coefficients:  short distance, perturbative 

• hadronic matrix elements:  long distance, nonperturbative  

B̄0
<latexit sha1_base64="NtUqi4W9MH28H8W0L5+4OLqyqT4=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOpF48V7Ae0sWy2m3bpZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//cS1EbG6x0nC/YgOlQgFo2ilTi+gmtQf3H654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fze6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF77mVBJilyxxaIwlQRjMnueDITmDOXEEsq0sLcSNqKaMrQRlWwI3vLLq6R1UfXcqnd3WanV8ziKcAKncA4eXEENbqEBTWAg4Rle4c15dF6cd+dj0Vpw8plj+APn8wcITY9L</latexit><latexit sha1_base64="NtUqi4W9MH28H8W0L5+4OLqyqT4=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOpF48V7Ae0sWy2m3bpZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//cS1EbG6x0nC/YgOlQgFo2ilTi+gmtQf3H654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fze6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF77mVBJilyxxaIwlQRjMnueDITmDOXEEsq0sLcSNqKaMrQRlWwI3vLLq6R1UfXcqnd3WanV8ziKcAKncA4eXEENbqEBTWAg4Rle4c15dF6cd+dj0Vpw8plj+APn8wcITY9L</latexit><latexit sha1_base64="NtUqi4W9MH28H8W0L5+4OLqyqT4=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOpF48V7Ae0sWy2m3bpZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//cS1EbG6x0nC/YgOlQgFo2ilTi+gmtQf3H654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fze6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF77mVBJilyxxaIwlQRjMnueDITmDOXEEsq0sLcSNqKaMrQRlWwI3vLLq6R1UfXcqnd3WanV8ziKcAKncA4eXEENbqEBTWAg4Rle4c15dF6cd+dj0Vpw8plj+APn8wcITY9L</latexit><latexit sha1_base64="NtUqi4W9MH28H8W0L5+4OLqyqT4=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOpF48V7Ae0sWy2m3bpZhN3J0IJ/RNePCji1b/jzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GNzO//cS1EbG6x0nC/YgOlQgFo2ilTi+gmtQf3H654lbdOcgq8XJSgRyNfvmrN4hZGnGFTFJjup6boJ9RjYJJPi31UsMTysZ0yLuWKhpx42fze6fkzCoDEsbalkIyV39PZDQyZhIFtjOiODLL3kz8z+umGF77mVBJilyxxaIwlQRjMnueDITmDOXEEsq0sLcSNqKaMrQRlWwI3vLLq6R1UfXcqnd3WanV8ziKcAKncA4eXEENbqEBTWAg4Rle4c15dF6cd+dj0Vpw8plj+APn8wcITY9L</latexit>

b
<latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit>

d̄
<latexit sha1_base64="EOp+i7RwvkMZY77Lb2ONBz0vbV8=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJczOziZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFKWfG+v63V1pb39jcKm9Xdnb39g+qh0dtozJNaIsornQ3woZyJmnLMstpN9UUi4jTTjS+nfmdJ6oNU/LBTlIaCjyULGEEWye1+xHWKB5Ua37dnwOtkqAgNSjQHFS/+rEimaDSEo6N6QV+asMca8sIp9NKPzM0xWSMh7TnqMSCmjCfXztFZ06JUaK0K2nRXP09kWNhzERErlNgOzLL3kz8z+tlNrkOcybTzFJJFouSjCOr0Ox1FDNNieUTRzDRzN2KyAhrTKwLqOJCCJZfXiXti3rg14P7y1rjpoijDCdwCucQwBU04A6a0AICj/AMr/DmKe/Fe/c+Fq0lr5g5hj/wPn8AFmyOyw==</latexit><latexit sha1_base64="EOp+i7RwvkMZY77Lb2ONBz0vbV8=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJczOziZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFKWfG+v63V1pb39jcKm9Xdnb39g+qh0dtozJNaIsornQ3woZyJmnLMstpN9UUi4jTTjS+nfmdJ6oNU/LBTlIaCjyULGEEWye1+xHWKB5Ua37dnwOtkqAgNSjQHFS/+rEimaDSEo6N6QV+asMca8sIp9NKPzM0xWSMh7TnqMSCmjCfXztFZ06JUaK0K2nRXP09kWNhzERErlNgOzLL3kz8z+tlNrkOcybTzFJJFouSjCOr0Ox1FDNNieUTRzDRzN2KyAhrTKwLqOJCCJZfXiXti3rg14P7y1rjpoijDCdwCucQwBU04A6a0AICj/AMr/DmKe/Fe/c+Fq0lr5g5hj/wPn8AFmyOyw==</latexit><latexit sha1_base64="EOp+i7RwvkMZY77Lb2ONBz0vbV8=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJczOziZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFKWfG+v63V1pb39jcKm9Xdnb39g+qh0dtozJNaIsornQ3woZyJmnLMstpN9UUi4jTTjS+nfmdJ6oNU/LBTlIaCjyULGEEWye1+xHWKB5Ua37dnwOtkqAgNSjQHFS/+rEimaDSEo6N6QV+asMca8sIp9NKPzM0xWSMh7TnqMSCmjCfXztFZ06JUaK0K2nRXP09kWNhzERErlNgOzLL3kz8z+tlNrkOcybTzFJJFouSjCOr0Ox1FDNNieUTRzDRzN2KyAhrTKwLqOJCCJZfXiXti3rg14P7y1rjpoijDCdwCucQwBU04A6a0AICj/AMr/DmKe/Fe/c+Fq0lr5g5hj/wPn8AFmyOyw==</latexit><latexit sha1_base64="EOp+i7RwvkMZY77Lb2ONBz0vbV8=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJczOziZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFKWfG+v63V1pb39jcKm9Xdnb39g+qh0dtozJNaIsornQ3woZyJmnLMstpN9UUi4jTTjS+nfmdJ6oNU/LBTlIaCjyULGEEWye1+xHWKB5Ua37dnwOtkqAgNSjQHFS/+rEimaDSEo6N6QV+asMca8sIp9NKPzM0xWSMh7TnqMSCmjCfXztFZ06JUaK0K2nRXP09kWNhzERErlNgOzLL3kz8z+tlNrkOcybTzFJJFouSjCOr0Ox1FDNNieUTRzDRzN2KyAhrTKwLqOJCCJZfXiXti3rg14P7y1rjpoijDCdwCucQwBU04A6a0AICj/AMr/DmKe/Fe/c+Fq0lr5g5hj/wPn8AFmyOyw==</latexit>

d̄
<latexit sha1_base64="EOp+i7RwvkMZY77Lb2ONBz0vbV8=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJczOziZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFKWfG+v63V1pb39jcKm9Xdnb39g+qh0dtozJNaIsornQ3woZyJmnLMstpN9UUi4jTTjS+nfmdJ6oNU/LBTlIaCjyULGEEWye1+xHWKB5Ua37dnwOtkqAgNSjQHFS/+rEimaDSEo6N6QV+asMca8sIp9NKPzM0xWSMh7TnqMSCmjCfXztFZ06JUaK0K2nRXP09kWNhzERErlNgOzLL3kz8z+tlNrkOcybTzFJJFouSjCOr0Ox1FDNNieUTRzDRzN2KyAhrTKwLqOJCCJZfXiXti3rg14P7y1rjpoijDCdwCucQwBU04A6a0AICj/AMr/DmKe/Fe/c+Fq0lr5g5hj/wPn8AFmyOyw==</latexit><latexit sha1_base64="EOp+i7RwvkMZY77Lb2ONBz0vbV8=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJczOziZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFKWfG+v63V1pb39jcKm9Xdnb39g+qh0dtozJNaIsornQ3woZyJmnLMstpN9UUi4jTTjS+nfmdJ6oNU/LBTlIaCjyULGEEWye1+xHWKB5Ua37dnwOtkqAgNSjQHFS/+rEimaDSEo6N6QV+asMca8sIp9NKPzM0xWSMh7TnqMSCmjCfXztFZ06JUaK0K2nRXP09kWNhzERErlNgOzLL3kz8z+tlNrkOcybTzFJJFouSjCOr0Ox1FDNNieUTRzDRzN2KyAhrTKwLqOJCCJZfXiXti3rg14P7y1rjpoijDCdwCucQwBU04A6a0AICj/AMr/DmKe/Fe/c+Fq0lr5g5hj/wPn8AFmyOyw==</latexit><latexit sha1_base64="EOp+i7RwvkMZY77Lb2ONBz0vbV8=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJczOziZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFKWfG+v63V1pb39jcKm9Xdnb39g+qh0dtozJNaIsornQ3woZyJmnLMstpN9UUi4jTTjS+nfmdJ6oNU/LBTlIaCjyULGEEWye1+xHWKB5Ua37dnwOtkqAgNSjQHFS/+rEimaDSEo6N6QV+asMca8sIp9NKPzM0xWSMh7TnqMSCmjCfXztFZ06JUaK0K2nRXP09kWNhzERErlNgOzLL3kz8z+tlNrkOcybTzFJJFouSjCOr0Ox1FDNNieUTRzDRzN2KyAhrTKwLqOJCCJZfXiXti3rg14P7y1rjpoijDCdwCucQwBU04A6a0AICj/AMr/DmKe/Fe/c+Fq0lr5g5hj/wPn8AFmyOyw==</latexit><latexit sha1_base64="EOp+i7RwvkMZY77Lb2ONBz0vbV8=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJczOziZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFKWfG+v63V1pb39jcKm9Xdnb39g+qh0dtozJNaIsornQ3woZyJmnLMstpN9UUi4jTTjS+nfmdJ6oNU/LBTlIaCjyULGEEWye1+xHWKB5Ua37dnwOtkqAgNSjQHFS/+rEimaDSEo6N6QV+asMca8sIp9NKPzM0xWSMh7TnqMSCmjCfXztFZ06JUaK0K2nRXP09kWNhzERErlNgOzLL3kz8z+tlNrkOcybTzFJJFouSjCOr0Ox1FDNNieUTRzDRzN2KyAhrTKwLqOJCCJZfXiXti3rg14P7y1rjpoijDCdwCucQwBU04A6a0AICj/AMr/DmKe/Fe/c+Fq0lr5g5hj/wPn8AFmyOyw==</latexit>

⇡+
<latexit sha1_base64="qOU6HB4dd2yVybXX/22L7zwUk4c=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSIIQklE0GPRi8cKpi20sWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/nZXVtfWNzdJWeXtnd2+/cnDYNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj26nfeuLaiEQ94DjlQUwHSkSCUbSS303F43mvUnVr7gxkmXgFqUKBRq/y1e0nLIu5QiapMR3PTTHIqUbBJJ+Uu5nhKWUjOuAdSxWNuQny2bETcmqVPokSbUshmam/J3IaGzOOQ9sZUxyaRW8q/ud1Moyug1yoNEOu2HxRlEmCCZl+TvpCc4ZybAllWthbCRtSTRnafMo2BG/x5WXSvKh5bs27v6zWb4o4SnAMJ3AGHlxBHe6gAT4wEPAMr/DmKOfFeXc+5q0rTjFzBH/gfP4AbAqOag==</latexit><latexit sha1_base64="qOU6HB4dd2yVybXX/22L7zwUk4c=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSIIQklE0GPRi8cKpi20sWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/nZXVtfWNzdJWeXtnd2+/cnDYNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj26nfeuLaiEQ94DjlQUwHSkSCUbSS303F43mvUnVr7gxkmXgFqUKBRq/y1e0nLIu5QiapMR3PTTHIqUbBJJ+Uu5nhKWUjOuAdSxWNuQny2bETcmqVPokSbUshmam/J3IaGzOOQ9sZUxyaRW8q/ud1Moyug1yoNEOu2HxRlEmCCZl+TvpCc4ZybAllWthbCRtSTRnafMo2BG/x5WXSvKh5bs27v6zWb4o4SnAMJ3AGHlxBHe6gAT4wEPAMr/DmKOfFeXc+5q0rTjFzBH/gfP4AbAqOag==</latexit><latexit sha1_base64="qOU6HB4dd2yVybXX/22L7zwUk4c=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSIIQklE0GPRi8cKpi20sWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/nZXVtfWNzdJWeXtnd2+/cnDYNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj26nfeuLaiEQ94DjlQUwHSkSCUbSS303F43mvUnVr7gxkmXgFqUKBRq/y1e0nLIu5QiapMR3PTTHIqUbBJJ+Uu5nhKWUjOuAdSxWNuQny2bETcmqVPokSbUshmam/J3IaGzOOQ9sZUxyaRW8q/ud1Moyug1yoNEOu2HxRlEmCCZl+TvpCc4ZybAllWthbCRtSTRnafMo2BG/x5WXSvKh5bs27v6zWb4o4SnAMJ3AGHlxBHe6gAT4wEPAMr/DmKOfFeXc+5q0rTjFzBH/gfP4AbAqOag==</latexit><latexit sha1_base64="qOU6HB4dd2yVybXX/22L7zwUk4c=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSIIQklE0GPRi8cKpi20sWy2m3bpZhN2J0IJ/Q1ePCji1R/kzX/jts1BWx8MPN6bYWZemEph0HW/nZXVtfWNzdJWeXtnd2+/cnDYNEmmGfdZIhPdDqnhUijuo0DJ26nmNA4lb4Wj26nfeuLaiEQ94DjlQUwHSkSCUbSS303F43mvUnVr7gxkmXgFqUKBRq/y1e0nLIu5QiapMR3PTTHIqUbBJJ+Uu5nhKWUjOuAdSxWNuQny2bETcmqVPokSbUshmam/J3IaGzOOQ9sZUxyaRW8q/ud1Moyug1yoNEOu2HxRlEmCCZl+TvpCc4ZybAllWthbCRtSTRnafMo2BG/x5WXSvKh5bs27v6zWb4o4SnAMJ3AGHlxBHe6gAT4wEPAMr/DmKOfFeXc+5q0rTjFzBH/gfP4AbAqOag==</latexit>

u
<latexit sha1_base64="HdrHs+9WrEY+c6wp70bq3BGtMmw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8A4a2M+Q==</latexit><latexit sha1_base64="HdrHs+9WrEY+c6wp70bq3BGtMmw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8A4a2M+Q==</latexit><latexit sha1_base64="HdrHs+9WrEY+c6wp70bq3BGtMmw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8A4a2M+Q==</latexit><latexit sha1_base64="HdrHs+9WrEY+c6wp70bq3BGtMmw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8A4a2M+Q==</latexit>

⌫̄
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4f0 , f+ , & fTform factors:

Role of lattice ...

dΓ
dq2

= (∑
i

Ci (VCKM ) ⟨π |Ji |B⟩)
2
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MILC Nf = 2+1 asqtad ensembles
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ensemble a / fm Mπ / MeV Ns3 x Nt Nsrcs Ncfg

C1  A 0.12 267 243 x 64 4 2096

C2  A 0.12 348 203 x 64 2 2242

C3  A 0.12 489 203 x 64 2 1200

F1  A 0.09 313 323 x 96 4 1896

F2  A 0.09 438 323 x 96 4 1200

Bazavov et al, RMP 82, 1349 (2010)



ensemble a / fm Mπ / MeV
pπ L / (2π)

q2 / GeV2

C1  A 0.12 267
(0,0,0),  (1,0,0),  (1,1,0),  (1,1,1),  (2,0,0)

25.5,      22.9,      21.2,     19.9,      18.7

C2  A 0.12 348
(0,0,0),  (1,0,0),  (1,1,0),  (1,1,1)

24.8,      21.8,      19.8,     18.2

C3  A 0.12 489
(0,0,0),  (1,0,0),  (1,1,0),  (1,1,1),  (2,0,0),  (3,0,0),  (4,0,0),  (5,0,0)

23.7,      21.2,      19.4,     17.9,     16.5,       11.3,      5.9,        0.4

F1  A 0.09 313
(0,0,0),  (1,0,0),  (1,1,0),  (1,1,1),                              (4,0,0)

24.9,      21.8,      19.7,     18.1,                                  5.8

F2  A 0.09 438
(0,0,0),  (1,0,0),  (1,1,0),  (1,1,1),  (2,0,0),  (3,0,0)*

23.9,      21.3,      19.4,     17.8,      16.5,      11.2

7

* Generated 300 cfgs with pπ L / (2π) = (2,2,1) to search for Lorentz-violating effects 
relative to (3,0,0).  None found.

Simulated momenta reaches q2 = 0.4 GeV2
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  :  current insertion, with momentum 

               :  local and Gaussian smeared NRQCD b quark 

                 :  U(1) phases for random wall HISQ sources, with momentum 

   :  separations of 12, 13, 14, 15 (21, 22, 23, 24) used on 0.12 fm (0.09 fm) ensembles

J

ϕ(y′�− y)

ξ(x′�), ξ(x)

T

3pt correlator construction ...

ℓ = u, d

ℓ = u, d

HISQ

HISQ

NRQCD
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𝒱(0)
μ = q̄γμb , 𝒱(2)

μ =
−1

2amb
q̄γ ⋅ ∇γ0γμb ,𝒱(1)

μ =
−1

2amb
q̄γμγ ⋅ ∇b ,

𝒱(3)
k =

−1
2amb

q̄∇kb , 𝒱(4)
k =

−1
2amb

q̄ ∇kb .

⟨V0⟩ = (1 + αsρ(0)
0 )⟨𝒱(0)

0 ⟩ + (1 + αsρ(1)
0 )⟨𝒱(1),sub

0 ⟩ + αsρ(2)
0 ⟨𝒱(2)

0 ⟩

⟨Vk⟩ = (1 + αsρ(0)
k )⟨𝒱(0)

k ⟩ + (1 + αsρ(1)
k )⟨𝒱(1),sub

k ⟩ + αs

4

∑
i=2

ρ(i)
k ⟨𝒱(i)

k ⟩

⟨Tk0⟩ = (1 + αsρ(0)
T )⟨𝒯(0)

k0 ⟩ + ⟨𝒯(1),sub
0k ⟩

• Match through                                           , only partially for tensor : 𝒪(αs
ΛQCD

mb
,

αs

amb
, αsaΛQCD)

⟨J(1),sub⟩ = ⟨J(1)⟩ − αsξJ⟨J(0)⟩ .with power-law subtraction

• Correlator data are combined with matching uncertainty embedded via priors for 
matching coefficients. Monahan et al, PRD 87, 034017 (2013) Gulez et al, PRD 73, 074502 (2006); D75, 119906(E) (2007)

• Generate 3pt correlator data for the following currents,

Matching ...
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𝒱(0)
μ = q̄γμb , 𝒱(1)

μ =
−1

2amb
q̄γμγ ⋅ ∇b ,

𝒱(3)
k =

−1
2amb

q̄∇kb ,

⟨V0⟩ = (1 + αsρ(0)
0 )⟨𝒱(0)

0 ⟩ + (1 + αsρ(1)
0 )⟨𝒱(1),sub

0 ⟩ + αsρ(2)
0 ⟨𝒱(2)

0 ⟩

⟨Vk⟩ = (1 + αsρ(0)
k )⟨𝒱(0)

k ⟩ + (1 + αsρ(1)
k )⟨𝒱(1),sub

k ⟩ + αs

4

∑
i=2

ρ(i)
k ⟨𝒱(i)

k ⟩

⟨Tk0⟩ = (1 + αsρ(0)
T )⟨𝒯(0)

k0 ⟩ + ⟨𝒯(1),sub
0k ⟩

• Match through                                           , only partially for tensor : 𝒪(αs
ΛQCD

mb
,

αs

amb
, αsaΛQCD)

⟨J(1),sub⟩ = ⟨J(1)⟩ − αsξJ⟨J(0)⟩ .with power-law subtraction

• Correlator data are combined with matching uncertainty embedded via priors for 
matching coefficients. Monahan et al, PRD 87, 034017 (2013) Gulez et al, PRD 73, 074502 (2006); D75, 119906(E) (2007)

• Generate 3pt correlator data for the following currents,

Matching ...
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momentum dependent :

𝒱(2)
μ =

−1
2amb

q̄γ ⋅ ∇γ0γμb ,

𝒱(4)
k =

−1
2amb

q̄ ∇kb .
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• Bayesian, using lsqfit 

• simultaneous fit to (2pt + 3pts)p

• posteriors from (2pt + 3pts)(0,0,0) are priors in (2pt + 3pts)(1,0,0) 

• posteriors from (2pt + 3pts)(1,0,0) are priors in (2pt + 3pts)(1,1,0) ... 

• Eπ(p) and Zπ(p) ground state priors set by

prior[Eπ(p)] = Eπ(0)2 + p2 [1 + c1 ( ap
π )

2

+ c2 ( ap
π )

4

]
prior[Zπ(p)] = Zπ(0)

Eπ(0)
Eπ(P) [1 + c3 ( ap

π )
2

+ c4 ( ap
π )

4

]

Correlator fitting ...

Lepage, github.com/gplepage/lsqfit

Cπ
2pt(p; t) = ∑

n

|Zπ
n (p) |2 (−1)nt (e−Eπ

n (p)t + e−Eπ
n (p)(Nt−t))

CBπ
3pt(p; t) = ∑

n,m

Zπ
n (p) Anm(p) ZB (−1)mt+n(T−t) e−Eb

mt e−Eπ
n (p)(T−t)
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( E2
π − M2

π )fit / ( p2
π )sim

1 ± (apπ

π )
2

 0.7

 0.8

 0.9

 1

 1.1

 1.2

 0  0.2  0.4  0.6  0.8  1  1.2  1.4  1.6
a p

C1
C2
C3
F1
F2

apπ

Dispersion relation ...
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• Uncertainty from omitted higher order matching effects are accounted for after 
correlator fitting by inflating uncertainties:

f∥,⊥,T → f∥,⊥,T (1 + μ∥,⊥,T + μ̃∥,⊥,T
pπ

pmax
π

)

• Matrix elements written in terms of intermediate form factors convenient for ChPT

⟨V0⟩ = 2MB f∥ , ⟨Vk⟩ = 2MB pk
π f⊥ , ⟨Tk0⟩ =

2MBpk
π

MB + Mπ
fT .

where the coefficients

μ∥,⊥,T :  generic pπ -independent effects

μ̃∥,⊥,T :  generic pπ -dependent effects

are priors in subsequent fit, with values set by observed size of               .J(i) / J(0)

Matching (higher order effects) ...

15

μ∥,⊥,T = 0 ± 0.04
μ̃∥ = 0 ± 0.02
μ̃⊥ = 0 ± 0.03
μ̃T = 0 ± 0.05



f∥ =
κ∥

fπ
(1 + [log]) (1 + 𝒞∥ + ℰ∥ + 𝒟∥)

f⊥,T =
gBB*π κ⊥,T

fπ(Eπ + Δ*) (1 + [log]) (1 + 𝒞⊥,T + ℰ⊥,T + 𝒟⊥,T)

[log] = ( 3 + 9g2
BB*π

8 ) M2
π

(4πfπ)2
log ( M2

π

(4πfπ)2 ) .

• Restrict to subset of data:  (0,0,0), (1,0,0), (1,1,0), (1,1,1). 

• Use SU(2) hard pion ChPT

where the hard pion ChPT log is

• Factorization of chiral logarithmic corrections and kinematic dependence.

16

Chiral and continuum extrapolations ...

Bijnens and Jemos, NPB 840, 54 (2010); B 844, 182(E) (2011) 
Bijnens and Jemos, NPB 846, 145 (2011) 



𝒞 = c1χl,val + c2 χs,val + c3χsea + c4 χ2
l,val + c5χl,val χE + c6 χl,val χ2

E + c7 χa2 χE + c8 χa2 χ2
E

ℰ = e1χE + e2 χ2
E + e3χ3

E + e4 χ4
E

𝒟 = d1χa2(1 + ℓ1χval + ℓ2 χ2
val)(1 + b1χb + b2 χ2

b) + d2 χ2
a2(1 + ℓ3χval + ℓ4 χ2

val)(1 + b3χb + b4 χ2
b)

χl,val = ( ml

mc
)HISQ

χs,val = (ms

mc
)HISQ

χsea = ( ml

mc
)asqtad

χE =
2Eπ

4πfπ
χa2 = ( a

r1
)

2
χb = amb − 2.26

f∥ =
κ∥

fπ
(1 + [logs]) (1 + 𝒞∥ + ℰ∥ + 𝒟∥)

f⊥,T =
gBB*π κ⊥,T

fπ(Eπ + Δ*) (1 + [logs]) (1 + 𝒞⊥,T + ℰ⊥,T + 𝒟⊥,T)

Using the following expansion parameters,

the analytic terms are given by:

17



f0(q2
max) = 1.120(33)

f∥ r1

fTf⊥/ r1

Colquhoun et al, PRD 93, 034502 (2016)

a~p⇡L

2⇡
2 {(0, 0, 0), (1, 0, 0), (1, 1, 0), (1, 1, 1)}

<latexit sha1_base64="iA0ICOUIGm1fS/2yw0F6W1gfuvI="></latexit><latexit sha1_base64="iA0ICOUIGm1fS/2yw0F6W1gfuvI="></latexit><latexit sha1_base64="iA0ICOUIGm1fS/2yw0F6W1gfuvI="></latexit><latexit sha1_base64="iA0ICOUIGm1fS/2yw0F6W1gfuvI="></latexit>

•  hard pion SU(2) ChPT with

•  

•  

analytic terms through NNLO
impose constraint

fk
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translated into a constraint on on

•  simultaneous, Bayesian fit: χ2/dof = 24.2/51

without constraint
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• Use synthetic data from chiral and continuum extrapolation in standard BCL z-expansion

f0(q2)P0(q2) =
J

∑
j=0

A(0)
j z(q2) j f+,T(q2)P+,T(q2) =

J−1

∑
j=0

A(+,T )
j (z(q2) j − (−1) j−J j

J
z(q2)J)

• Additional data points impose the kinematic

data [f0(0) − f+(0)] = 0 ± 10−5 ,

and the heavy-quark constraint  

data fT(q2) − MB(MB + Mπ)(
f+(q2) − f0(q2)

q2 )
q2=0

= 0 ± 𝒪 ( Λ
mb ) .

where Blaschke factors account for possible poles 

Pi(q2) = 1 −
q2

M2
i,pole

.

Beneke et al, NPB 643, 431 (2002) 
Hill, PRD 73, 014012 (2006)

Bourrely, Lellouch, & Caprini, PRD 79, 013008 (2009); D82, 099902(E) (2010)
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Kinematic Extrapolation ...
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•  simultaneous, Bayesian fit though           : χ2/dof = 9.8/14O(z4)

•  BCL z expansion embeds large-q2 constraint on  f+,T

•  

f0(q2)P0(q2) =
J

∑
j=0

A(0)
j z(q2) j f+,T(q2)P+,T(q2) =

J−1

∑
j=0

A(+,T )
j (z(q2) j − (−1) j−J j

J
z(q2)J)

prior[A(0,+,T )
j ] = 0 ± 1



21

preliminary
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(0,0,0) ≤
pπ L
2π

≤ (1,1,1)• data for  

• chiral and continuum extrapolation via SU(2) hard pion ChPT with discretization effects 

• kinematic extrapolation via BCL z expansion with constraints 

- kinematic f0(0) = f+(0) 
- large q2 scaling of f+,T (q2) 
- heavy quark relation for fT (0)

Results via standard method ...

f+

f0

fT
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preliminarypreliminary

Next step ...

• include large momentum data

• kinematics:  trade Eπ for z

f(Eπ) = (1 + [logs]) 𝒦(Eπ) ⟶ f(z) = (1 + [logs]) 𝒦(z)
Bouchard, Lepage, Monahan, Na, and Shigemitsu, PRD 90, 054506 (2014)

• work in progress
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• Introduction 

• simulation & correlator construction 

• correlator analysis 

• chiral, continuum, & kinematic extrapolations 

• summary/outlook
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Summary/outlook ...

• preliminary results for f 0,+,T 

- using subset of data at "low" momenta 

- SU(2) hard pion ChPT 

- BCL z expansion 

• including "large" momentum data 

- lattice data for q2 = 0.4 GeV2

- hard pion ChPT trading E for z
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Back up slides ...
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<latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit>

u
<latexit sha1_base64="HdrHs+9WrEY+c6wp70bq3BGtMmw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8A4a2M+Q==</latexit><latexit sha1_base64="HdrHs+9WrEY+c6wp70bq3BGtMmw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8A4a2M+Q==</latexit><latexit sha1_base64="HdrHs+9WrEY+c6wp70bq3BGtMmw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8A4a2M+Q==</latexit><latexit sha1_base64="HdrHs+9WrEY+c6wp70bq3BGtMmw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipmQ7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8A4a2M+Q==</latexit>

Vub
b̄ d̄

<latexit sha1_base64="EOp+i7RwvkMZY77Lb2ONBz0vbV8=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJczOziZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFKWfG+v63V1pb39jcKm9Xdnb39g+qh0dtozJNaIsornQ3woZyJmnLMstpN9UUi4jTTjS+nfmdJ6oNU/LBTlIaCjyULGEEWye1+xHWKB5Ua37dnwOtkqAgNSjQHFS/+rEimaDSEo6N6QV+asMca8sIp9NKPzM0xWSMh7TnqMSCmjCfXztFZ06JUaK0K2nRXP09kWNhzERErlNgOzLL3kz8z+tlNrkOcybTzFJJFouSjCOr0Ox1FDNNieUTRzDRzN2KyAhrTKwLqOJCCJZfXiXti3rg14P7y1rjpoijDCdwCucQwBU04A6a0AICj/AMr/DmKe/Fe/c+Fq0lr5g5hj/wPn8AFmyOyw==</latexit><latexit sha1_base64="EOp+i7RwvkMZY77Lb2ONBz0vbV8=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJczOziZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFKWfG+v63V1pb39jcKm9Xdnb39g+qh0dtozJNaIsornQ3woZyJmnLMstpN9UUi4jTTjS+nfmdJ6oNU/LBTlIaCjyULGEEWye1+xHWKB5Ua37dnwOtkqAgNSjQHFS/+rEimaDSEo6N6QV+asMca8sIp9NKPzM0xWSMh7TnqMSCmjCfXztFZ06JUaK0K2nRXP09kWNhzERErlNgOzLL3kz8z+tlNrkOcybTzFJJFouSjCOr0Ox1FDNNieUTRzDRzN2KyAhrTKwLqOJCCJZfXiXti3rg14P7y1rjpoijDCdwCucQwBU04A6a0AICj/AMr/DmKe/Fe/c+Fq0lr5g5hj/wPn8AFmyOyw==</latexit><latexit sha1_base64="EOp+i7RwvkMZY77Lb2ONBz0vbV8=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJczOziZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFKWfG+v63V1pb39jcKm9Xdnb39g+qh0dtozJNaIsornQ3woZyJmnLMstpN9UUi4jTTjS+nfmdJ6oNU/LBTlIaCjyULGEEWye1+xHWKB5Ua37dnwOtkqAgNSjQHFS/+rEimaDSEo6N6QV+asMca8sIp9NKPzM0xWSMh7TnqMSCmjCfXztFZ06JUaK0K2nRXP09kWNhzERErlNgOzLL3kz8z+tlNrkOcybTzFJJFouSjCOr0Ox1FDNNieUTRzDRzN2KyAhrTKwLqOJCCJZfXiXti3rg14P7y1rjpoijDCdwCucQwBU04A6a0AICj/AMr/DmKe/Fe/c+Fq0lr5g5hj/wPn8AFmyOyw==</latexit><latexit sha1_base64="EOp+i7RwvkMZY77Lb2ONBz0vbV8=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJczOziZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHdFKWfG+v63V1pb39jcKm9Xdnb39g+qh0dtozJNaIsornQ3woZyJmnLMstpN9UUi4jTTjS+nfmdJ6oNU/LBTlIaCjyULGEEWye1+xHWKB5Ua37dnwOtkqAgNSjQHFS/+rEimaDSEo6N6QV+asMca8sIp9NKPzM0xWSMh7TnqMSCmjCfXztFZ06JUaK0K2nRXP09kWNhzERErlNgOzLL3kz8z+tlNrkOcybTzFJJFouSjCOr0Ox1FDNNieUTRzDRzN2KyAhrTKwLqOJCCJZfXiXti3rg14P7y1rjpoijDCdwCucQwBU04A6a0AICj/AMr/DmKe/Fe/c+Fq0lr5g5hj/wPn8AFmyOyw==</latexit>

V *
tb Vtd

b
<latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit><latexit sha1_base64="B8QOfSq5IKQ3NJiokTqrVfN3Ulk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipGQzKFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AxOGM5g==</latexit>

l

Thank you.



Empirical Bayes study: 

• vary prior width for 
both An(0, +) 

• GBF peaks at width 
of 0.45 

• for log(GBF) within 3 
of the max, width 
ranges from: 0.2 - 1.1

i

Empirical Bayes study of z-expansion coefficients ...



Hard pion ChPT motivated modified z expansion ...

• hard pion ChPT 

• hard pion ChPT modified z expansion

f(Eπ) = (1 + [logs]) 𝒦(Eπ)

f∥ =
κ∥

fπ
(1 + [logs]) (1 + 𝒞∥ + ℰ∥ + 𝒟∥)

f⊥,T =
gBB*π κ⊥,T

fπ(Eπ + Δ*) (1 + [logs]) (1 + 𝒞⊥,T + ℰ⊥,T + 𝒟⊥,T)

f∥ =
κ∥

fπ
(1 + [logs]) (1 + 𝒞∥ + ℰ∥ + 𝒟∥)

f(z) = (1 + [logs]) 𝒦(z)

f0,+,T(z) =
1

P0,+,T(q2) (1 + [logs])∑
j

C(0,+,T )
j (1 + 𝒞(0,+,T )

j + 𝒟(0,+,T )
j ) zj

ii



iii

kinematic or heavy quark constraint ...
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<latexit sha1_base64="Bv/sdNLItn8WP5P+W6OD0zwWxIQ=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbBU90VQU9S8OKxgq2F7lKyabYNTbIhyRZK27/hxYMiXv0z3vw3pu0etPXBwOO9GWbmxYozY33/2yusrW9sbhW3Szu7e/sH5cOjpkkzTWiDpDzVrRgbypmkDcsspy2lKRYxp0/x4G7mPw2pNiyVj3akaCRwT7KEEWydFE7CISVITS5EJ+6UK37VnwOtkiAnFchR75S/wm5KMkGlJRwb0w58ZaMx1pYRTqelMDNUYTLAPdp2VGJBTTSe3zxFZ07poiTVrqRFc/X3xBgLY0Yidp0C275Z9mbif147s8lNNGZSZZZKsliUZBzZFM0CQF2mKbF85AgmmrlbEeljjYl1MZVcCMHyy6ukeVkN/GrwcFWp3eZxFOEETuEcAriGGtxDHRpAQMEzvMKbl3kv3rv3sWgtePnMMfyB9/kDr+iRbQ==</latexit><latexit sha1_base64="Bv/sdNLItn8WP5P+W6OD0zwWxIQ=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbBU90VQU9S8OKxgq2F7lKyabYNTbIhyRZK27/hxYMiXv0z3vw3pu0etPXBwOO9GWbmxYozY33/2yusrW9sbhW3Szu7e/sH5cOjpkkzTWiDpDzVrRgbypmkDcsspy2lKRYxp0/x4G7mPw2pNiyVj3akaCRwT7KEEWydFE7CISVITS5EJ+6UK37VnwOtkiAnFchR75S/wm5KMkGlJRwb0w58ZaMx1pYRTqelMDNUYTLAPdp2VGJBTTSe3zxFZ07poiTVrqRFc/X3xBgLY0Yidp0C275Z9mbif147s8lNNGZSZZZKsliUZBzZFM0CQF2mKbF85AgmmrlbEeljjYl1MZVcCMHyy6ukeVkN/GrwcFWp3eZxFOEETuEcAriGGtxDHRpAQMEzvMKbl3kv3rv3sWgtePnMMfyB9/kDr+iRbQ==</latexit><latexit sha1_base64="Bv/sdNLItn8WP5P+W6OD0zwWxIQ=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbBU90VQU9S8OKxgq2F7lKyabYNTbIhyRZK27/hxYMiXv0z3vw3pu0etPXBwOO9GWbmxYozY33/2yusrW9sbhW3Szu7e/sH5cOjpkkzTWiDpDzVrRgbypmkDcsspy2lKRYxp0/x4G7mPw2pNiyVj3akaCRwT7KEEWydFE7CISVITS5EJ+6UK37VnwOtkiAnFchR75S/wm5KMkGlJRwb0w58ZaMx1pYRTqelMDNUYTLAPdp2VGJBTTSe3zxFZ07poiTVrqRFc/X3xBgLY0Yidp0C275Z9mbif147s8lNNGZSZZZKsliUZBzZFM0CQF2mKbF85AgmmrlbEeljjYl1MZVcCMHyy6ukeVkN/GrwcFWp3eZxFOEETuEcAriGGtxDHRpAQMEzvMKbl3kv3rv3sWgtePnMMfyB9/kDr+iRbQ==</latexit><latexit sha1_base64="Bv/sdNLItn8WP5P+W6OD0zwWxIQ=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbBU90VQU9S8OKxgq2F7lKyabYNTbIhyRZK27/hxYMiXv0z3vw3pu0etPXBwOO9GWbmxYozY33/2yusrW9sbhW3Szu7e/sH5cOjpkkzTWiDpDzVrRgbypmkDcsspy2lKRYxp0/x4G7mPw2pNiyVj3akaCRwT7KEEWydFE7CISVITS5EJ+6UK37VnwOtkiAnFchR75S/wm5KMkGlJRwb0w58ZaMx1pYRTqelMDNUYTLAPdp2VGJBTTSe3zxFZ07poiTVrqRFc/X3xBgLY0Yidp0C275Z9mbif147s8lNNGZSZZZKsliUZBzZFM0CQF2mKbF85AgmmrlbEeljjYl1MZVcCMHyy6ukeVkN/GrwcFWp3eZxFOEETuEcAriGGtxDHRpAQMEzvMKbl3kv3rv3sWgtePnMMfyB9/kDr+iRbQ==</latexit>

↵s = 0.3047
<latexit sha1_base64="jJKNtVQoBDF9vrD/ct2kT8ACjcc=">AAAB+nicbVDLSgNBEJyNrxhfGz16GQyCp2VWA/GiBLx4jGAekCxL72SSDJl9MDOrhDWf4sWDIl79Em/+jZNkD5pY0FBUddPdFSSCK03It1VYW9/Y3Cpul3Z29/YP7PJhS8WppKxJYxHLTgCKCR6xpuZasE4iGYSBYO1gfDPz2w9MKh5H93qSMC+EYcQHnII2km+XeyCSEfgKX2HiXJBqzbcrxCFz4FXi5qSCcjR8+6vXj2kaskhTAUp1XZJoLwOpORVsWuqliiVAxzBkXUMjCJnysvnpU3xqlD4exNJUpPFc/T2RQajUJAxMZwh6pJa9mfif10314NLLeJSkmkV0sWiQCqxjPMsB97lkVIuJIUAlN7diOgIJVJu0SiYEd/nlVdI6d1ziuHfVSv06j6OIjtEJOkMuqqE6ukUN1EQUPaJn9IrerCfrxXq3PhatBSufOUJ/YH3+AIPlki4=</latexit><latexit sha1_base64="jJKNtVQoBDF9vrD/ct2kT8ACjcc=">AAAB+nicbVDLSgNBEJyNrxhfGz16GQyCp2VWA/GiBLx4jGAekCxL72SSDJl9MDOrhDWf4sWDIl79Em/+jZNkD5pY0FBUddPdFSSCK03It1VYW9/Y3Cpul3Z29/YP7PJhS8WppKxJYxHLTgCKCR6xpuZasE4iGYSBYO1gfDPz2w9MKh5H93qSMC+EYcQHnII2km+XeyCSEfgKX2HiXJBqzbcrxCFz4FXi5qSCcjR8+6vXj2kaskhTAUp1XZJoLwOpORVsWuqliiVAxzBkXUMjCJnysvnpU3xqlD4exNJUpPFc/T2RQajUJAxMZwh6pJa9mfif10314NLLeJSkmkV0sWiQCqxjPMsB97lkVIuJIUAlN7diOgIJVJu0SiYEd/nlVdI6d1ziuHfVSv06j6OIjtEJOkMuqqE6ukUN1EQUPaJn9IrerCfrxXq3PhatBSufOUJ/YH3+AIPlki4=</latexit><latexit sha1_base64="jJKNtVQoBDF9vrD/ct2kT8ACjcc=">AAAB+nicbVDLSgNBEJyNrxhfGz16GQyCp2VWA/GiBLx4jGAekCxL72SSDJl9MDOrhDWf4sWDIl79Em/+jZNkD5pY0FBUddPdFSSCK03It1VYW9/Y3Cpul3Z29/YP7PJhS8WppKxJYxHLTgCKCR6xpuZasE4iGYSBYO1gfDPz2w9MKh5H93qSMC+EYcQHnII2km+XeyCSEfgKX2HiXJBqzbcrxCFz4FXi5qSCcjR8+6vXj2kaskhTAUp1XZJoLwOpORVsWuqliiVAxzBkXUMjCJnysvnpU3xqlD4exNJUpPFc/T2RQajUJAxMZwh6pJa9mfif10314NLLeJSkmkV0sWiQCqxjPMsB97lkVIuJIUAlN7diOgIJVJu0SiYEd/nlVdI6d1ziuHfVSv06j6OIjtEJOkMuqqE6ukUN1EQUPaJn9IrerCfrxXq3PhatBSufOUJ/YH3+AIPlki4=</latexit><latexit sha1_base64="jJKNtVQoBDF9vrD/ct2kT8ACjcc=">AAAB+nicbVDLSgNBEJyNrxhfGz16GQyCp2VWA/GiBLx4jGAekCxL72SSDJl9MDOrhDWf4sWDIl79Em/+jZNkD5pY0FBUddPdFSSCK03It1VYW9/Y3Cpul3Z29/YP7PJhS8WppKxJYxHLTgCKCR6xpuZasE4iGYSBYO1gfDPz2w9MKh5H93qSMC+EYcQHnII2km+XeyCSEfgKX2HiXJBqzbcrxCFz4FXi5qSCcjR8+6vXj2kaskhTAUp1XZJoLwOpORVsWuqliiVAxzBkXUMjCJnysvnpU3xqlD4exNJUpPFc/T2RQajUJAxMZwh6pJa9mfif10314NLLeJSkmkV0sWiQCqxjPMsB97lkVIuJIUAlN7diOgIJVJu0SiYEd/nlVdI6d1ziuHfVSv06j6OIjtEJOkMuqqE6ukUN1EQUPaJn9IrerCfrxXq3PhatBSufOUJ/YH3+AIPlki4=</latexit>

a|~p|max = ⇡/2
<latexit sha1_base64="TiiOlH1S0dFVcvpzGgmbncSapGw=">AAACBHicbVDLSsNAFJ34rPUVddnNYBFc1aQIulEKblxWsA9oQphMJ+3QmWSYmRRL2oUbf8WNC0Xc+hHu/BunbRbaeuDC4Zx7ufeeUDCqtON8Wyura+sbm4Wt4vbO7t6+fXDYVEkqMWnghCWyHSJFGI1JQ1PNSFtIgnjISCsc3Ez91pBIRZP4Xo8E8TnqxTSiGGkjBXYJjb0hwVCMg8yTHHL0MIFX0BP0rBrYZafizACXiZuTMshRD+wvr5vglJNYY4aU6riO0H6GpKaYkUnRSxURCA9Qj3QMjREnys9mT0zgiVG6MEqkqVjDmfp7IkNcqREPTSdHuq8Wvan4n9dJdXTpZzQWqSYxni+KUgZ1AqeJwC6VBGs2MgRhSc2tEPeRRFib3IomBHfx5WXSrFZcp+LenZdr13kcBVACx+AUuOAC1MAtqIMGwOARPINX8GY9WS/Wu/Uxb12x8pkj8AfW5w9rypdD</latexit><latexit sha1_base64="TiiOlH1S0dFVcvpzGgmbncSapGw=">AAACBHicbVDLSsNAFJ34rPUVddnNYBFc1aQIulEKblxWsA9oQphMJ+3QmWSYmRRL2oUbf8WNC0Xc+hHu/BunbRbaeuDC4Zx7ufeeUDCqtON8Wyura+sbm4Wt4vbO7t6+fXDYVEkqMWnghCWyHSJFGI1JQ1PNSFtIgnjISCsc3Ez91pBIRZP4Xo8E8TnqxTSiGGkjBXYJjb0hwVCMg8yTHHL0MIFX0BP0rBrYZafizACXiZuTMshRD+wvr5vglJNYY4aU6riO0H6GpKaYkUnRSxURCA9Qj3QMjREnys9mT0zgiVG6MEqkqVjDmfp7IkNcqREPTSdHuq8Wvan4n9dJdXTpZzQWqSYxni+KUgZ1AqeJwC6VBGs2MgRhSc2tEPeRRFib3IomBHfx5WXSrFZcp+LenZdr13kcBVACx+AUuOAC1MAtqIMGwOARPINX8GY9WS/Wu/Uxb12x8pkj8AfW5w9rypdD</latexit><latexit sha1_base64="TiiOlH1S0dFVcvpzGgmbncSapGw=">AAACBHicbVDLSsNAFJ34rPUVddnNYBFc1aQIulEKblxWsA9oQphMJ+3QmWSYmRRL2oUbf8WNC0Xc+hHu/BunbRbaeuDC4Zx7ufeeUDCqtON8Wyura+sbm4Wt4vbO7t6+fXDYVEkqMWnghCWyHSJFGI1JQ1PNSFtIgnjISCsc3Ez91pBIRZP4Xo8E8TnqxTSiGGkjBXYJjb0hwVCMg8yTHHL0MIFX0BP0rBrYZafizACXiZuTMshRD+wvr5vglJNYY4aU6riO0H6GpKaYkUnRSxURCA9Qj3QMjREnys9mT0zgiVG6MEqkqVjDmfp7IkNcqREPTSdHuq8Wvan4n9dJdXTpZzQWqSYxni+KUgZ1AqeJwC6VBGs2MgRhSc2tEPeRRFib3IomBHfx5WXSrFZcp+LenZdr13kcBVACx+AUuOAC1MAtqIMGwOARPINX8GY9WS/Wu/Uxb12x8pkj8AfW5w9rypdD</latexit><latexit sha1_base64="TiiOlH1S0dFVcvpzGgmbncSapGw=">AAACBHicbVDLSsNAFJ34rPUVddnNYBFc1aQIulEKblxWsA9oQphMJ+3QmWSYmRRL2oUbf8WNC0Xc+hHu/BunbRbaeuDC4Zx7ufeeUDCqtON8Wyura+sbm4Wt4vbO7t6+fXDYVEkqMWnghCWyHSJFGI1JQ1PNSFtIgnjISCsc3Ez91pBIRZP4Xo8E8TnqxTSiGGkjBXYJjb0hwVCMg8yTHHL0MIFX0BP0rBrYZafizACXiZuTMshRD+wvr5vglJNYY4aU6riO0H6GpKaYkUnRSxURCA9Qj3QMjREnys9mT0zgiVG6MEqkqVjDmfp7IkNcqREPTSdHuq8Wvan4n9dJdXTpZzQWqSYxni+KUgZ1AqeJwC6VBGs2MgRhSc2tEPeRRFib3IomBHfx5WXSrFZcp+LenZdr13kcBVACx+AUuOAC1MAtqIMGwOARPINX8GY9WS/Wu/Uxb12x8pkj8AfW5w9rypdD</latexit>

amb = 2.650
<latexit sha1_base64="/g9sjaGloxPREvH4V9pWeabxMjE=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbB07JbrHpRCl48VrAf0C4lm2bb0CS7JFmhLP0bXjwo4tU/481/Y9ruQVsfDDzem2FmXphwpo3nfTuFtfWNza3idmlnd2//oHx41NJxqghtkpjHqhNiTTmTtGmY4bSTKIpFyGk7HN/N/PYTVZrF8tFMEhoIPJQsYgQbK/Ww6IfoBlXdy5rXL1c815sDrRI/JxXI0eiXv3qDmKSCSkM41rrre4kJMqwMI5xOS71U0wSTMR7SrqUSC6qDbH7zFJ1ZZYCiWNmSBs3V3xMZFlpPRGg7BTYjvezNxP+8bmqi6yBjMkkNlWSxKEo5MjGaBYAGTFFi+MQSTBSztyIywgoTY2Mq2RD85ZdXSavq+p7rP1xU6rd5HEU4gVM4Bx+uoA730IAmEEjgGV7hzUmdF+fd+Vi0Fpx85hj+wPn8AXAKj/U=</latexit><latexit sha1_base64="/g9sjaGloxPREvH4V9pWeabxMjE=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbB07JbrHpRCl48VrAf0C4lm2bb0CS7JFmhLP0bXjwo4tU/481/Y9ruQVsfDDzem2FmXphwpo3nfTuFtfWNza3idmlnd2//oHx41NJxqghtkpjHqhNiTTmTtGmY4bSTKIpFyGk7HN/N/PYTVZrF8tFMEhoIPJQsYgQbK/Ww6IfoBlXdy5rXL1c815sDrRI/JxXI0eiXv3qDmKSCSkM41rrre4kJMqwMI5xOS71U0wSTMR7SrqUSC6qDbH7zFJ1ZZYCiWNmSBs3V3xMZFlpPRGg7BTYjvezNxP+8bmqi6yBjMkkNlWSxKEo5MjGaBYAGTFFi+MQSTBSztyIywgoTY2Mq2RD85ZdXSavq+p7rP1xU6rd5HEU4gVM4Bx+uoA730IAmEEjgGV7hzUmdF+fd+Vi0Fpx85hj+wPn8AXAKj/U=</latexit><latexit sha1_base64="/g9sjaGloxPREvH4V9pWeabxMjE=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbB07JbrHpRCl48VrAf0C4lm2bb0CS7JFmhLP0bXjwo4tU/481/Y9ruQVsfDDzem2FmXphwpo3nfTuFtfWNza3idmlnd2//oHx41NJxqghtkpjHqhNiTTmTtGmY4bSTKIpFyGk7HN/N/PYTVZrF8tFMEhoIPJQsYgQbK/Ww6IfoBlXdy5rXL1c815sDrRI/JxXI0eiXv3qDmKSCSkM41rrre4kJMqwMI5xOS71U0wSTMR7SrqUSC6qDbH7zFJ1ZZYCiWNmSBs3V3xMZFlpPRGg7BTYjvezNxP+8bmqi6yBjMkkNlWSxKEo5MjGaBYAGTFFi+MQSTBSztyIywgoTY2Mq2RD85ZdXSavq+p7rP1xU6rd5HEU4gVM4Bx+uoA730IAmEEjgGV7hzUmdF+fd+Vi0Fpx85hj+wPn8AXAKj/U=</latexit><latexit sha1_base64="/g9sjaGloxPREvH4V9pWeabxMjE=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbB07JbrHpRCl48VrAf0C4lm2bb0CS7JFmhLP0bXjwo4tU/481/Y9ruQVsfDDzem2FmXphwpo3nfTuFtfWNza3idmlnd2//oHx41NJxqghtkpjHqhNiTTmTtGmY4bSTKIpFyGk7HN/N/PYTVZrF8tFMEhoIPJQsYgQbK/Ww6IfoBlXdy5rXL1c815sDrRI/JxXI0eiXv3qDmKSCSkM41rrre4kJMqwMI5xOS71U0wSTMR7SrqUSC6qDbH7zFJ1ZZYCiWNmSBs3V3xMZFlpPRGg7BTYjvezNxP+8bmqi6yBjMkkNlWSxKEo5MjGaBYAGTFFi+MQSTBSztyIywgoTY2Mq2RD85ZdXSavq+p7rP1xU6rd5HEU4gVM4Bx+uoA730IAmEEjgGV7hzUmdF+fd+Vi0Fpx85hj+wPn8AXAKj/U=</latexit>

ensemble C3

m̃k ⇠ O

 
J (2)
0

J (0)
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✓
↵s

|~p|2

m2
b

,↵2
s
|~p|

mb

◆

⇠ 0.15⇥ (0.11, 0.055)

=) prior[m̃k] = 0(0.02)
<latexit sha1_base64="JaUvLytYBawwIp36xlHrM/ZqRoA="></latexit><latexit sha1_base64="JaUvLytYBawwIp36xlHrM/ZqRoA="></latexit><latexit sha1_base64="JaUvLytYBawwIp36xlHrM/ZqRoA="></latexit><latexit sha1_base64="JaUvLytYBawwIp36xlHrM/ZqRoA="></latexit>
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|~p|/mb
<latexit sha1_base64="Bv/sdNLItn8WP5P+W6OD0zwWxIQ=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbBU90VQU9S8OKxgq2F7lKyabYNTbIhyRZK27/hxYMiXv0z3vw3pu0etPXBwOO9GWbmxYozY33/2yusrW9sbhW3Szu7e/sH5cOjpkkzTWiDpDzVrRgbypmkDcsspy2lKRYxp0/x4G7mPw2pNiyVj3akaCRwT7KEEWydFE7CISVITS5EJ+6UK37VnwOtkiAnFchR75S/wm5KMkGlJRwb0w58ZaMx1pYRTqelMDNUYTLAPdp2VGJBTTSe3zxFZ07poiTVrqRFc/X3xBgLY0Yidp0C275Z9mbif147s8lNNGZSZZZKsliUZBzZFM0CQF2mKbF85AgmmrlbEeljjYl1MZVcCMHyy6ukeVkN/GrwcFWp3eZxFOEETuEcAriGGtxDHRpAQMEzvMKbl3kv3rv3sWgtePnMMfyB9/kDr+iRbQ==</latexit><latexit sha1_base64="Bv/sdNLItn8WP5P+W6OD0zwWxIQ=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbBU90VQU9S8OKxgq2F7lKyabYNTbIhyRZK27/hxYMiXv0z3vw3pu0etPXBwOO9GWbmxYozY33/2yusrW9sbhW3Szu7e/sH5cOjpkkzTWiDpDzVrRgbypmkDcsspy2lKRYxp0/x4G7mPw2pNiyVj3akaCRwT7KEEWydFE7CISVITS5EJ+6UK37VnwOtkiAnFchR75S/wm5KMkGlJRwb0w58ZaMx1pYRTqelMDNUYTLAPdp2VGJBTTSe3zxFZ07poiTVrqRFc/X3xBgLY0Yidp0C275Z9mbif147s8lNNGZSZZZKsliUZBzZFM0CQF2mKbF85AgmmrlbEeljjYl1MZVcCMHyy6ukeVkN/GrwcFWp3eZxFOEETuEcAriGGtxDHRpAQMEzvMKbl3kv3rv3sWgtePnMMfyB9/kDr+iRbQ==</latexit><latexit sha1_base64="Bv/sdNLItn8WP5P+W6OD0zwWxIQ=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbBU90VQU9S8OKxgq2F7lKyabYNTbIhyRZK27/hxYMiXv0z3vw3pu0etPXBwOO9GWbmxYozY33/2yusrW9sbhW3Szu7e/sH5cOjpkkzTWiDpDzVrRgbypmkDcsspy2lKRYxp0/x4G7mPw2pNiyVj3akaCRwT7KEEWydFE7CISVITS5EJ+6UK37VnwOtkiAnFchR75S/wm5KMkGlJRwb0w58ZaMx1pYRTqelMDNUYTLAPdp2VGJBTTSe3zxFZ07poiTVrqRFc/X3xBgLY0Yidp0C275Z9mbif147s8lNNGZSZZZKsliUZBzZFM0CQF2mKbF85AgmmrlbEeljjYl1MZVcCMHyy6ukeVkN/GrwcFWp3eZxFOEETuEcAriGGtxDHRpAQMEzvMKbl3kv3rv3sWgtePnMMfyB9/kDr+iRbQ==</latexit><latexit sha1_base64="Bv/sdNLItn8WP5P+W6OD0zwWxIQ=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbBU90VQU9S8OKxgq2F7lKyabYNTbIhyRZK27/hxYMiXv0z3vw3pu0etPXBwOO9GWbmxYozY33/2yusrW9sbhW3Szu7e/sH5cOjpkkzTWiDpDzVrRgbypmkDcsspy2lKRYxp0/x4G7mPw2pNiyVj3akaCRwT7KEEWydFE7CISVITS5EJ+6UK37VnwOtkiAnFchR75S/wm5KMkGlJRwb0w58ZaMx1pYRTqelMDNUYTLAPdp2VGJBTTSe3zxFZ07poiTVrqRFc/X3xBgLY0Yidp0C275Z9mbif147s8lNNGZSZZZKsliUZBzZFM0CQF2mKbF85AgmmrlbEeljjYl1MZVcCMHyy6ukeVkN/GrwcFWp3eZxFOEETuEcAriGGtxDHRpAQMEzvMKbl3kv3rv3sWgtePnMMfyB9/kDr+iRbQ==</latexit>

|~p|/mb
<latexit sha1_base64="Bv/sdNLItn8WP5P+W6OD0zwWxIQ=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbBU90VQU9S8OKxgq2F7lKyabYNTbIhyRZK27/hxYMiXv0z3vw3pu0etPXBwOO9GWbmxYozY33/2yusrW9sbhW3Szu7e/sH5cOjpkkzTWiDpDzVrRgbypmkDcsspy2lKRYxp0/x4G7mPw2pNiyVj3akaCRwT7KEEWydFE7CISVITS5EJ+6UK37VnwOtkiAnFchR75S/wm5KMkGlJRwb0w58ZaMx1pYRTqelMDNUYTLAPdp2VGJBTTSe3zxFZ07poiTVrqRFc/X3xBgLY0Yidp0C275Z9mbif147s8lNNGZSZZZKsliUZBzZFM0CQF2mKbF85AgmmrlbEeljjYl1MZVcCMHyy6ukeVkN/GrwcFWp3eZxFOEETuEcAriGGtxDHRpAQMEzvMKbl3kv3rv3sWgtePnMMfyB9/kDr+iRbQ==</latexit><latexit sha1_base64="Bv/sdNLItn8WP5P+W6OD0zwWxIQ=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbBU90VQU9S8OKxgq2F7lKyabYNTbIhyRZK27/hxYMiXv0z3vw3pu0etPXBwOO9GWbmxYozY33/2yusrW9sbhW3Szu7e/sH5cOjpkkzTWiDpDzVrRgbypmkDcsspy2lKRYxp0/x4G7mPw2pNiyVj3akaCRwT7KEEWydFE7CISVITS5EJ+6UK37VnwOtkiAnFchR75S/wm5KMkGlJRwb0w58ZaMx1pYRTqelMDNUYTLAPdp2VGJBTTSe3zxFZ07poiTVrqRFc/X3xBgLY0Yidp0C275Z9mbif147s8lNNGZSZZZKsliUZBzZFM0CQF2mKbF85AgmmrlbEeljjYl1MZVcCMHyy6ukeVkN/GrwcFWp3eZxFOEETuEcAriGGtxDHRpAQMEzvMKbl3kv3rv3sWgtePnMMfyB9/kDr+iRbQ==</latexit><latexit sha1_base64="Bv/sdNLItn8WP5P+W6OD0zwWxIQ=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbBU90VQU9S8OKxgq2F7lKyabYNTbIhyRZK27/hxYMiXv0z3vw3pu0etPXBwOO9GWbmxYozY33/2yusrW9sbhW3Szu7e/sH5cOjpkkzTWiDpDzVrRgbypmkDcsspy2lKRYxp0/x4G7mPw2pNiyVj3akaCRwT7KEEWydFE7CISVITS5EJ+6UK37VnwOtkiAnFchR75S/wm5KMkGlJRwb0w58ZaMx1pYRTqelMDNUYTLAPdp2VGJBTTSe3zxFZ07poiTVrqRFc/X3xBgLY0Yidp0C275Z9mbif147s8lNNGZSZZZKsliUZBzZFM0CQF2mKbF85AgmmrlbEeljjYl1MZVcCMHyy6ukeVkN/GrwcFWp3eZxFOEETuEcAriGGtxDHRpAQMEzvMKbl3kv3rv3sWgtePnMMfyB9/kDr+iRbQ==</latexit><latexit sha1_base64="Bv/sdNLItn8WP5P+W6OD0zwWxIQ=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbBU90VQU9S8OKxgq2F7lKyabYNTbIhyRZK27/hxYMiXv0z3vw3pu0etPXBwOO9GWbmxYozY33/2yusrW9sbhW3Szu7e/sH5cOjpkkzTWiDpDzVrRgbypmkDcsspy2lKRYxp0/x4G7mPw2pNiyVj3akaCRwT7KEEWydFE7CISVITS5EJ+6UK37VnwOtkiAnFchR75S/wm5KMkGlJRwb0w58ZaMx1pYRTqelMDNUYTLAPdp2VGJBTTSe3zxFZ07poiTVrqRFc/X3xBgLY0Yidp0C275Z9mbif147s8lNNGZSZZZKsliUZBzZFM0CQF2mKbF85AgmmrlbEeljjYl1MZVcCMHyy6ukeVkN/GrwcFWp3eZxFOEETuEcAriGGtxDHRpAQMEzvMKbl3kv3rv3sWgtePnMMfyB9/kDr+iRbQ==</latexit>

↵s = 0.3047
<latexit sha1_base64="jJKNtVQoBDF9vrD/ct2kT8ACjcc=">AAAB+nicbVDLSgNBEJyNrxhfGz16GQyCp2VWA/GiBLx4jGAekCxL72SSDJl9MDOrhDWf4sWDIl79Em/+jZNkD5pY0FBUddPdFSSCK03It1VYW9/Y3Cpul3Z29/YP7PJhS8WppKxJYxHLTgCKCR6xpuZasE4iGYSBYO1gfDPz2w9MKh5H93qSMC+EYcQHnII2km+XeyCSEfgKX2HiXJBqzbcrxCFz4FXi5qSCcjR8+6vXj2kaskhTAUp1XZJoLwOpORVsWuqliiVAxzBkXUMjCJnysvnpU3xqlD4exNJUpPFc/T2RQajUJAxMZwh6pJa9mfif10314NLLeJSkmkV0sWiQCqxjPMsB97lkVIuJIUAlN7diOgIJVJu0SiYEd/nlVdI6d1ziuHfVSv06j6OIjtEJOkMuqqE6ukUN1EQUPaJn9IrerCfrxXq3PhatBSufOUJ/YH3+AIPlki4=</latexit><latexit sha1_base64="jJKNtVQoBDF9vrD/ct2kT8ACjcc=">AAAB+nicbVDLSgNBEJyNrxhfGz16GQyCp2VWA/GiBLx4jGAekCxL72SSDJl9MDOrhDWf4sWDIl79Em/+jZNkD5pY0FBUddPdFSSCK03It1VYW9/Y3Cpul3Z29/YP7PJhS8WppKxJYxHLTgCKCR6xpuZasE4iGYSBYO1gfDPz2w9MKh5H93qSMC+EYcQHnII2km+XeyCSEfgKX2HiXJBqzbcrxCFz4FXi5qSCcjR8+6vXj2kaskhTAUp1XZJoLwOpORVsWuqliiVAxzBkXUMjCJnysvnpU3xqlD4exNJUpPFc/T2RQajUJAxMZwh6pJa9mfif10314NLLeJSkmkV0sWiQCqxjPMsB97lkVIuJIUAlN7diOgIJVJu0SiYEd/nlVdI6d1ziuHfVSv06j6OIjtEJOkMuqqE6ukUN1EQUPaJn9IrerCfrxXq3PhatBSufOUJ/YH3+AIPlki4=</latexit><latexit sha1_base64="jJKNtVQoBDF9vrD/ct2kT8ACjcc=">AAAB+nicbVDLSgNBEJyNrxhfGz16GQyCp2VWA/GiBLx4jGAekCxL72SSDJl9MDOrhDWf4sWDIl79Em/+jZNkD5pY0FBUddPdFSSCK03It1VYW9/Y3Cpul3Z29/YP7PJhS8WppKxJYxHLTgCKCR6xpuZasE4iGYSBYO1gfDPz2w9MKh5H93qSMC+EYcQHnII2km+XeyCSEfgKX2HiXJBqzbcrxCFz4FXi5qSCcjR8+6vXj2kaskhTAUp1XZJoLwOpORVsWuqliiVAxzBkXUMjCJnysvnpU3xqlD4exNJUpPFc/T2RQajUJAxMZwh6pJa9mfif10314NLLeJSkmkV0sWiQCqxjPMsB97lkVIuJIUAlN7diOgIJVJu0SiYEd/nlVdI6d1ziuHfVSv06j6OIjtEJOkMuqqE6ukUN1EQUPaJn9IrerCfrxXq3PhatBSufOUJ/YH3+AIPlki4=</latexit><latexit sha1_base64="jJKNtVQoBDF9vrD/ct2kT8ACjcc=">AAAB+nicbVDLSgNBEJyNrxhfGz16GQyCp2VWA/GiBLx4jGAekCxL72SSDJl9MDOrhDWf4sWDIl79Em/+jZNkD5pY0FBUddPdFSSCK03It1VYW9/Y3Cpul3Z29/YP7PJhS8WppKxJYxHLTgCKCR6xpuZasE4iGYSBYO1gfDPz2w9MKh5H93qSMC+EYcQHnII2km+XeyCSEfgKX2HiXJBqzbcrxCFz4FXi5qSCcjR8+6vXj2kaskhTAUp1XZJoLwOpORVsWuqliiVAxzBkXUMjCJnysvnpU3xqlD4exNJUpPFc/T2RQajUJAxMZwh6pJa9mfif10314NLLeJSkmkV0sWiQCqxjPMsB97lkVIuJIUAlN7diOgIJVJu0SiYEd/nlVdI6d1ziuHfVSv06j6OIjtEJOkMuqqE6ukUN1EQUPaJn9IrerCfrxXq3PhatBSufOUJ/YH3+AIPlki4=</latexit>

a|~p|max = ⇡/2
<latexit sha1_base64="TiiOlH1S0dFVcvpzGgmbncSapGw=">AAACBHicbVDLSsNAFJ34rPUVddnNYBFc1aQIulEKblxWsA9oQphMJ+3QmWSYmRRL2oUbf8WNC0Xc+hHu/BunbRbaeuDC4Zx7ufeeUDCqtON8Wyura+sbm4Wt4vbO7t6+fXDYVEkqMWnghCWyHSJFGI1JQ1PNSFtIgnjISCsc3Ez91pBIRZP4Xo8E8TnqxTSiGGkjBXYJjb0hwVCMg8yTHHL0MIFX0BP0rBrYZafizACXiZuTMshRD+wvr5vglJNYY4aU6riO0H6GpKaYkUnRSxURCA9Qj3QMjREnys9mT0zgiVG6MEqkqVjDmfp7IkNcqREPTSdHuq8Wvan4n9dJdXTpZzQWqSYxni+KUgZ1AqeJwC6VBGs2MgRhSc2tEPeRRFib3IomBHfx5WXSrFZcp+LenZdr13kcBVACx+AUuOAC1MAtqIMGwOARPINX8GY9WS/Wu/Uxb12x8pkj8AfW5w9rypdD</latexit><latexit sha1_base64="TiiOlH1S0dFVcvpzGgmbncSapGw=">AAACBHicbVDLSsNAFJ34rPUVddnNYBFc1aQIulEKblxWsA9oQphMJ+3QmWSYmRRL2oUbf8WNC0Xc+hHu/BunbRbaeuDC4Zx7ufeeUDCqtON8Wyura+sbm4Wt4vbO7t6+fXDYVEkqMWnghCWyHSJFGI1JQ1PNSFtIgnjISCsc3Ez91pBIRZP4Xo8E8TnqxTSiGGkjBXYJjb0hwVCMg8yTHHL0MIFX0BP0rBrYZafizACXiZuTMshRD+wvr5vglJNYY4aU6riO0H6GpKaYkUnRSxURCA9Qj3QMjREnys9mT0zgiVG6MEqkqVjDmfp7IkNcqREPTSdHuq8Wvan4n9dJdXTpZzQWqSYxni+KUgZ1AqeJwC6VBGs2MgRhSc2tEPeRRFib3IomBHfx5WXSrFZcp+LenZdr13kcBVACx+AUuOAC1MAtqIMGwOARPINX8GY9WS/Wu/Uxb12x8pkj8AfW5w9rypdD</latexit><latexit sha1_base64="TiiOlH1S0dFVcvpzGgmbncSapGw=">AAACBHicbVDLSsNAFJ34rPUVddnNYBFc1aQIulEKblxWsA9oQphMJ+3QmWSYmRRL2oUbf8WNC0Xc+hHu/BunbRbaeuDC4Zx7ufeeUDCqtON8Wyura+sbm4Wt4vbO7t6+fXDYVEkqMWnghCWyHSJFGI1JQ1PNSFtIgnjISCsc3Ez91pBIRZP4Xo8E8TnqxTSiGGkjBXYJjb0hwVCMg8yTHHL0MIFX0BP0rBrYZafizACXiZuTMshRD+wvr5vglJNYY4aU6riO0H6GpKaYkUnRSxURCA9Qj3QMjREnys9mT0zgiVG6MEqkqVjDmfp7IkNcqREPTSdHuq8Wvan4n9dJdXTpZzQWqSYxni+KUgZ1AqeJwC6VBGs2MgRhSc2tEPeRRFib3IomBHfx5WXSrFZcp+LenZdr13kcBVACx+AUuOAC1MAtqIMGwOARPINX8GY9WS/Wu/Uxb12x8pkj8AfW5w9rypdD</latexit><latexit sha1_base64="TiiOlH1S0dFVcvpzGgmbncSapGw=">AAACBHicbVDLSsNAFJ34rPUVddnNYBFc1aQIulEKblxWsA9oQphMJ+3QmWSYmRRL2oUbf8WNC0Xc+hHu/BunbRbaeuDC4Zx7ufeeUDCqtON8Wyura+sbm4Wt4vbO7t6+fXDYVEkqMWnghCWyHSJFGI1JQ1PNSFtIgnjISCsc3Ez91pBIRZP4Xo8E8TnqxTSiGGkjBXYJjb0hwVCMg8yTHHL0MIFX0BP0rBrYZafizACXiZuTMshRD+wvr5vglJNYY4aU6riO0H6GpKaYkUnRSxURCA9Qj3QMjREnys9mT0zgiVG6MEqkqVjDmfp7IkNcqREPTSdHuq8Wvan4n9dJdXTpZzQWqSYxni+KUgZ1AqeJwC6VBGs2MgRhSc2tEPeRRFib3IomBHfx5WXSrFZcp+LenZdr13kcBVACx+AUuOAC1MAtqIMGwOARPINX8GY9WS/Wu/Uxb12x8pkj8AfW5w9rypdD</latexit>

amb = 2.650
<latexit sha1_base64="/g9sjaGloxPREvH4V9pWeabxMjE=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbB07JbrHpRCl48VrAf0C4lm2bb0CS7JFmhLP0bXjwo4tU/481/Y9ruQVsfDDzem2FmXphwpo3nfTuFtfWNza3idmlnd2//oHx41NJxqghtkpjHqhNiTTmTtGmY4bSTKIpFyGk7HN/N/PYTVZrF8tFMEhoIPJQsYgQbK/Ww6IfoBlXdy5rXL1c815sDrRI/JxXI0eiXv3qDmKSCSkM41rrre4kJMqwMI5xOS71U0wSTMR7SrqUSC6qDbH7zFJ1ZZYCiWNmSBs3V3xMZFlpPRGg7BTYjvezNxP+8bmqi6yBjMkkNlWSxKEo5MjGaBYAGTFFi+MQSTBSztyIywgoTY2Mq2RD85ZdXSavq+p7rP1xU6rd5HEU4gVM4Bx+uoA730IAmEEjgGV7hzUmdF+fd+Vi0Fpx85hj+wPn8AXAKj/U=</latexit><latexit sha1_base64="/g9sjaGloxPREvH4V9pWeabxMjE=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbB07JbrHpRCl48VrAf0C4lm2bb0CS7JFmhLP0bXjwo4tU/481/Y9ruQVsfDDzem2FmXphwpo3nfTuFtfWNza3idmlnd2//oHx41NJxqghtkpjHqhNiTTmTtGmY4bSTKIpFyGk7HN/N/PYTVZrF8tFMEhoIPJQsYgQbK/Ww6IfoBlXdy5rXL1c815sDrRI/JxXI0eiXv3qDmKSCSkM41rrre4kJMqwMI5xOS71U0wSTMR7SrqUSC6qDbH7zFJ1ZZYCiWNmSBs3V3xMZFlpPRGg7BTYjvezNxP+8bmqi6yBjMkkNlWSxKEo5MjGaBYAGTFFi+MQSTBSztyIywgoTY2Mq2RD85ZdXSavq+p7rP1xU6rd5HEU4gVM4Bx+uoA730IAmEEjgGV7hzUmdF+fd+Vi0Fpx85hj+wPn8AXAKj/U=</latexit><latexit sha1_base64="/g9sjaGloxPREvH4V9pWeabxMjE=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbB07JbrHpRCl48VrAf0C4lm2bb0CS7JFmhLP0bXjwo4tU/481/Y9ruQVsfDDzem2FmXphwpo3nfTuFtfWNza3idmlnd2//oHx41NJxqghtkpjHqhNiTTmTtGmY4bSTKIpFyGk7HN/N/PYTVZrF8tFMEhoIPJQsYgQbK/Ww6IfoBlXdy5rXL1c815sDrRI/JxXI0eiXv3qDmKSCSkM41rrre4kJMqwMI5xOS71U0wSTMR7SrqUSC6qDbH7zFJ1ZZYCiWNmSBs3V3xMZFlpPRGg7BTYjvezNxP+8bmqi6yBjMkkNlWSxKEo5MjGaBYAGTFFi+MQSTBSztyIywgoTY2Mq2RD85ZdXSavq+p7rP1xU6rd5HEU4gVM4Bx+uoA730IAmEEjgGV7hzUmdF+fd+Vi0Fpx85hj+wPn8AXAKj/U=</latexit><latexit sha1_base64="/g9sjaGloxPREvH4V9pWeabxMjE=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbB07JbrHpRCl48VrAf0C4lm2bb0CS7JFmhLP0bXjwo4tU/481/Y9ruQVsfDDzem2FmXphwpo3nfTuFtfWNza3idmlnd2//oHx41NJxqghtkpjHqhNiTTmTtGmY4bSTKIpFyGk7HN/N/PYTVZrF8tFMEhoIPJQsYgQbK/Ww6IfoBlXdy5rXL1c815sDrRI/JxXI0eiXv3qDmKSCSkM41rrre4kJMqwMI5xOS71U0wSTMR7SrqUSC6qDbH7zFJ1ZZYCiWNmSBs3V3xMZFlpPRGg7BTYjvezNxP+8bmqi6yBjMkkNlWSxKEo5MjGaBYAGTFFi+MQSTBSztyIywgoTY2Mq2RD85ZdXSavq+p7rP1xU6rd5HEU4gVM4Bx+uoA730IAmEEjgGV7hzUmdF+fd+Vi0Fpx85hj+wPn8AXAKj/U=</latexit>

ensemble C3
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=) prior[m̃?] = 0(0.03)
<latexit sha1_base64="POTc3YRbnhmzCmSePqn9IuncEjg="></latexit><latexit sha1_base64="POTc3YRbnhmzCmSePqn9IuncEjg="></latexit><latexit sha1_base64="POTc3YRbnhmzCmSePqn9IuncEjg="></latexit><latexit sha1_base64="POTc3YRbnhmzCmSePqn9IuncEjg="></latexit>
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|~p|/mb
<latexit sha1_base64="Bv/sdNLItn8WP5P+W6OD0zwWxIQ=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbBU90VQU9S8OKxgq2F7lKyabYNTbIhyRZK27/hxYMiXv0z3vw3pu0etPXBwOO9GWbmxYozY33/2yusrW9sbhW3Szu7e/sH5cOjpkkzTWiDpDzVrRgbypmkDcsspy2lKRYxp0/x4G7mPw2pNiyVj3akaCRwT7KEEWydFE7CISVITS5EJ+6UK37VnwOtkiAnFchR75S/wm5KMkGlJRwb0w58ZaMx1pYRTqelMDNUYTLAPdp2VGJBTTSe3zxFZ07poiTVrqRFc/X3xBgLY0Yidp0C275Z9mbif147s8lNNGZSZZZKsliUZBzZFM0CQF2mKbF85AgmmrlbEeljjYl1MZVcCMHyy6ukeVkN/GrwcFWp3eZxFOEETuEcAriGGtxDHRpAQMEzvMKbl3kv3rv3sWgtePnMMfyB9/kDr+iRbQ==</latexit><latexit sha1_base64="Bv/sdNLItn8WP5P+W6OD0zwWxIQ=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbBU90VQU9S8OKxgq2F7lKyabYNTbIhyRZK27/hxYMiXv0z3vw3pu0etPXBwOO9GWbmxYozY33/2yusrW9sbhW3Szu7e/sH5cOjpkkzTWiDpDzVrRgbypmkDcsspy2lKRYxp0/x4G7mPw2pNiyVj3akaCRwT7KEEWydFE7CISVITS5EJ+6UK37VnwOtkiAnFchR75S/wm5KMkGlJRwb0w58ZaMx1pYRTqelMDNUYTLAPdp2VGJBTTSe3zxFZ07poiTVrqRFc/X3xBgLY0Yidp0C275Z9mbif147s8lNNGZSZZZKsliUZBzZFM0CQF2mKbF85AgmmrlbEeljjYl1MZVcCMHyy6ukeVkN/GrwcFWp3eZxFOEETuEcAriGGtxDHRpAQMEzvMKbl3kv3rv3sWgtePnMMfyB9/kDr+iRbQ==</latexit><latexit sha1_base64="Bv/sdNLItn8WP5P+W6OD0zwWxIQ=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbBU90VQU9S8OKxgq2F7lKyabYNTbIhyRZK27/hxYMiXv0z3vw3pu0etPXBwOO9GWbmxYozY33/2yusrW9sbhW3Szu7e/sH5cOjpkkzTWiDpDzVrRgbypmkDcsspy2lKRYxp0/x4G7mPw2pNiyVj3akaCRwT7KEEWydFE7CISVITS5EJ+6UK37VnwOtkiAnFchR75S/wm5KMkGlJRwb0w58ZaMx1pYRTqelMDNUYTLAPdp2VGJBTTSe3zxFZ07poiTVrqRFc/X3xBgLY0Yidp0C275Z9mbif147s8lNNGZSZZZKsliUZBzZFM0CQF2mKbF85AgmmrlbEeljjYl1MZVcCMHyy6ukeVkN/GrwcFWp3eZxFOEETuEcAriGGtxDHRpAQMEzvMKbl3kv3rv3sWgtePnMMfyB9/kDr+iRbQ==</latexit><latexit sha1_base64="Bv/sdNLItn8WP5P+W6OD0zwWxIQ=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbBU90VQU9S8OKxgq2F7lKyabYNTbIhyRZK27/hxYMiXv0z3vw3pu0etPXBwOO9GWbmxYozY33/2yusrW9sbhW3Szu7e/sH5cOjpkkzTWiDpDzVrRgbypmkDcsspy2lKRYxp0/x4G7mPw2pNiyVj3akaCRwT7KEEWydFE7CISVITS5EJ+6UK37VnwOtkiAnFchR75S/wm5KMkGlJRwb0w58ZaMx1pYRTqelMDNUYTLAPdp2VGJBTTSe3zxFZ07poiTVrqRFc/X3xBgLY0Yidp0C275Z9mbif147s8lNNGZSZZZKsliUZBzZFM0CQF2mKbF85AgmmrlbEeljjYl1MZVcCMHyy6ukeVkN/GrwcFWp3eZxFOEETuEcAriGGtxDHRpAQMEzvMKbl3kv3rv3sWgtePnMMfyB9/kDr+iRbQ==</latexit>

|~p|/mb
<latexit sha1_base64="Bv/sdNLItn8WP5P+W6OD0zwWxIQ=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbBU90VQU9S8OKxgq2F7lKyabYNTbIhyRZK27/hxYMiXv0z3vw3pu0etPXBwOO9GWbmxYozY33/2yusrW9sbhW3Szu7e/sH5cOjpkkzTWiDpDzVrRgbypmkDcsspy2lKRYxp0/x4G7mPw2pNiyVj3akaCRwT7KEEWydFE7CISVITS5EJ+6UK37VnwOtkiAnFchR75S/wm5KMkGlJRwb0w58ZaMx1pYRTqelMDNUYTLAPdp2VGJBTTSe3zxFZ07poiTVrqRFc/X3xBgLY0Yidp0C275Z9mbif147s8lNNGZSZZZKsliUZBzZFM0CQF2mKbF85AgmmrlbEeljjYl1MZVcCMHyy6ukeVkN/GrwcFWp3eZxFOEETuEcAriGGtxDHRpAQMEzvMKbl3kv3rv3sWgtePnMMfyB9/kDr+iRbQ==</latexit><latexit sha1_base64="Bv/sdNLItn8WP5P+W6OD0zwWxIQ=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbBU90VQU9S8OKxgq2F7lKyabYNTbIhyRZK27/hxYMiXv0z3vw3pu0etPXBwOO9GWbmxYozY33/2yusrW9sbhW3Szu7e/sH5cOjpkkzTWiDpDzVrRgbypmkDcsspy2lKRYxp0/x4G7mPw2pNiyVj3akaCRwT7KEEWydFE7CISVITS5EJ+6UK37VnwOtkiAnFchR75S/wm5KMkGlJRwb0w58ZaMx1pYRTqelMDNUYTLAPdp2VGJBTTSe3zxFZ07poiTVrqRFc/X3xBgLY0Yidp0C275Z9mbif147s8lNNGZSZZZKsliUZBzZFM0CQF2mKbF85AgmmrlbEeljjYl1MZVcCMHyy6ukeVkN/GrwcFWp3eZxFOEETuEcAriGGtxDHRpAQMEzvMKbl3kv3rv3sWgtePnMMfyB9/kDr+iRbQ==</latexit><latexit sha1_base64="Bv/sdNLItn8WP5P+W6OD0zwWxIQ=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbBU90VQU9S8OKxgq2F7lKyabYNTbIhyRZK27/hxYMiXv0z3vw3pu0etPXBwOO9GWbmxYozY33/2yusrW9sbhW3Szu7e/sH5cOjpkkzTWiDpDzVrRgbypmkDcsspy2lKRYxp0/x4G7mPw2pNiyVj3akaCRwT7KEEWydFE7CISVITS5EJ+6UK37VnwOtkiAnFchR75S/wm5KMkGlJRwb0w58ZaMx1pYRTqelMDNUYTLAPdp2VGJBTTSe3zxFZ07poiTVrqRFc/X3xBgLY0Yidp0C275Z9mbif147s8lNNGZSZZZKsliUZBzZFM0CQF2mKbF85AgmmrlbEeljjYl1MZVcCMHyy6ukeVkN/GrwcFWp3eZxFOEETuEcAriGGtxDHRpAQMEzvMKbl3kv3rv3sWgtePnMMfyB9/kDr+iRbQ==</latexit><latexit sha1_base64="Bv/sdNLItn8WP5P+W6OD0zwWxIQ=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbBU90VQU9S8OKxgq2F7lKyabYNTbIhyRZK27/hxYMiXv0z3vw3pu0etPXBwOO9GWbmxYozY33/2yusrW9sbhW3Szu7e/sH5cOjpkkzTWiDpDzVrRgbypmkDcsspy2lKRYxp0/x4G7mPw2pNiyVj3akaCRwT7KEEWydFE7CISVITS5EJ+6UK37VnwOtkiAnFchR75S/wm5KMkGlJRwb0w58ZaMx1pYRTqelMDNUYTLAPdp2VGJBTTSe3zxFZ07poiTVrqRFc/X3xBgLY0Yidp0C275Z9mbif147s8lNNGZSZZZKsliUZBzZFM0CQF2mKbF85AgmmrlbEeljjYl1MZVcCMHyy6ukeVkN/GrwcFWp3eZxFOEETuEcAriGGtxDHRpAQMEzvMKbl3kv3rv3sWgtePnMMfyB9/kDr+iRbQ==</latexit>

↵s = 0.3047
<latexit sha1_base64="jJKNtVQoBDF9vrD/ct2kT8ACjcc=">AAAB+nicbVDLSgNBEJyNrxhfGz16GQyCp2VWA/GiBLx4jGAekCxL72SSDJl9MDOrhDWf4sWDIl79Em/+jZNkD5pY0FBUddPdFSSCK03It1VYW9/Y3Cpul3Z29/YP7PJhS8WppKxJYxHLTgCKCR6xpuZasE4iGYSBYO1gfDPz2w9MKh5H93qSMC+EYcQHnII2km+XeyCSEfgKX2HiXJBqzbcrxCFz4FXi5qSCcjR8+6vXj2kaskhTAUp1XZJoLwOpORVsWuqliiVAxzBkXUMjCJnysvnpU3xqlD4exNJUpPFc/T2RQajUJAxMZwh6pJa9mfif10314NLLeJSkmkV0sWiQCqxjPMsB97lkVIuJIUAlN7diOgIJVJu0SiYEd/nlVdI6d1ziuHfVSv06j6OIjtEJOkMuqqE6ukUN1EQUPaJn9IrerCfrxXq3PhatBSufOUJ/YH3+AIPlki4=</latexit><latexit sha1_base64="jJKNtVQoBDF9vrD/ct2kT8ACjcc=">AAAB+nicbVDLSgNBEJyNrxhfGz16GQyCp2VWA/GiBLx4jGAekCxL72SSDJl9MDOrhDWf4sWDIl79Em/+jZNkD5pY0FBUddPdFSSCK03It1VYW9/Y3Cpul3Z29/YP7PJhS8WppKxJYxHLTgCKCR6xpuZasE4iGYSBYO1gfDPz2w9MKh5H93qSMC+EYcQHnII2km+XeyCSEfgKX2HiXJBqzbcrxCFz4FXi5qSCcjR8+6vXj2kaskhTAUp1XZJoLwOpORVsWuqliiVAxzBkXUMjCJnysvnpU3xqlD4exNJUpPFc/T2RQajUJAxMZwh6pJa9mfif10314NLLeJSkmkV0sWiQCqxjPMsB97lkVIuJIUAlN7diOgIJVJu0SiYEd/nlVdI6d1ziuHfVSv06j6OIjtEJOkMuqqE6ukUN1EQUPaJn9IrerCfrxXq3PhatBSufOUJ/YH3+AIPlki4=</latexit><latexit sha1_base64="jJKNtVQoBDF9vrD/ct2kT8ACjcc=">AAAB+nicbVDLSgNBEJyNrxhfGz16GQyCp2VWA/GiBLx4jGAekCxL72SSDJl9MDOrhDWf4sWDIl79Em/+jZNkD5pY0FBUddPdFSSCK03It1VYW9/Y3Cpul3Z29/YP7PJhS8WppKxJYxHLTgCKCR6xpuZasE4iGYSBYO1gfDPz2w9MKh5H93qSMC+EYcQHnII2km+XeyCSEfgKX2HiXJBqzbcrxCFz4FXi5qSCcjR8+6vXj2kaskhTAUp1XZJoLwOpORVsWuqliiVAxzBkXUMjCJnysvnpU3xqlD4exNJUpPFc/T2RQajUJAxMZwh6pJa9mfif10314NLLeJSkmkV0sWiQCqxjPMsB97lkVIuJIUAlN7diOgIJVJu0SiYEd/nlVdI6d1ziuHfVSv06j6OIjtEJOkMuqqE6ukUN1EQUPaJn9IrerCfrxXq3PhatBSufOUJ/YH3+AIPlki4=</latexit><latexit sha1_base64="jJKNtVQoBDF9vrD/ct2kT8ACjcc=">AAAB+nicbVDLSgNBEJyNrxhfGz16GQyCp2VWA/GiBLx4jGAekCxL72SSDJl9MDOrhDWf4sWDIl79Em/+jZNkD5pY0FBUddPdFSSCK03It1VYW9/Y3Cpul3Z29/YP7PJhS8WppKxJYxHLTgCKCR6xpuZasE4iGYSBYO1gfDPz2w9MKh5H93qSMC+EYcQHnII2km+XeyCSEfgKX2HiXJBqzbcrxCFz4FXi5qSCcjR8+6vXj2kaskhTAUp1XZJoLwOpORVsWuqliiVAxzBkXUMjCJnysvnpU3xqlD4exNJUpPFc/T2RQajUJAxMZwh6pJa9mfif10314NLLeJSkmkV0sWiQCqxjPMsB97lkVIuJIUAlN7diOgIJVJu0SiYEd/nlVdI6d1ziuHfVSv06j6OIjtEJOkMuqqE6ukUN1EQUPaJn9IrerCfrxXq3PhatBSufOUJ/YH3+AIPlki4=</latexit>

a|~p|max = ⇡/2
<latexit sha1_base64="TiiOlH1S0dFVcvpzGgmbncSapGw=">AAACBHicbVDLSsNAFJ34rPUVddnNYBFc1aQIulEKblxWsA9oQphMJ+3QmWSYmRRL2oUbf8WNC0Xc+hHu/BunbRbaeuDC4Zx7ufeeUDCqtON8Wyura+sbm4Wt4vbO7t6+fXDYVEkqMWnghCWyHSJFGI1JQ1PNSFtIgnjISCsc3Ez91pBIRZP4Xo8E8TnqxTSiGGkjBXYJjb0hwVCMg8yTHHL0MIFX0BP0rBrYZafizACXiZuTMshRD+wvr5vglJNYY4aU6riO0H6GpKaYkUnRSxURCA9Qj3QMjREnys9mT0zgiVG6MEqkqVjDmfp7IkNcqREPTSdHuq8Wvan4n9dJdXTpZzQWqSYxni+KUgZ1AqeJwC6VBGs2MgRhSc2tEPeRRFib3IomBHfx5WXSrFZcp+LenZdr13kcBVACx+AUuOAC1MAtqIMGwOARPINX8GY9WS/Wu/Uxb12x8pkj8AfW5w9rypdD</latexit><latexit sha1_base64="TiiOlH1S0dFVcvpzGgmbncSapGw=">AAACBHicbVDLSsNAFJ34rPUVddnNYBFc1aQIulEKblxWsA9oQphMJ+3QmWSYmRRL2oUbf8WNC0Xc+hHu/BunbRbaeuDC4Zx7ufeeUDCqtON8Wyura+sbm4Wt4vbO7t6+fXDYVEkqMWnghCWyHSJFGI1JQ1PNSFtIgnjISCsc3Ez91pBIRZP4Xo8E8TnqxTSiGGkjBXYJjb0hwVCMg8yTHHL0MIFX0BP0rBrYZafizACXiZuTMshRD+wvr5vglJNYY4aU6riO0H6GpKaYkUnRSxURCA9Qj3QMjREnys9mT0zgiVG6MEqkqVjDmfp7IkNcqREPTSdHuq8Wvan4n9dJdXTpZzQWqSYxni+KUgZ1AqeJwC6VBGs2MgRhSc2tEPeRRFib3IomBHfx5WXSrFZcp+LenZdr13kcBVACx+AUuOAC1MAtqIMGwOARPINX8GY9WS/Wu/Uxb12x8pkj8AfW5w9rypdD</latexit><latexit sha1_base64="TiiOlH1S0dFVcvpzGgmbncSapGw=">AAACBHicbVDLSsNAFJ34rPUVddnNYBFc1aQIulEKblxWsA9oQphMJ+3QmWSYmRRL2oUbf8WNC0Xc+hHu/BunbRbaeuDC4Zx7ufeeUDCqtON8Wyura+sbm4Wt4vbO7t6+fXDYVEkqMWnghCWyHSJFGI1JQ1PNSFtIgnjISCsc3Ez91pBIRZP4Xo8E8TnqxTSiGGkjBXYJjb0hwVCMg8yTHHL0MIFX0BP0rBrYZafizACXiZuTMshRD+wvr5vglJNYY4aU6riO0H6GpKaYkUnRSxURCA9Qj3QMjREnys9mT0zgiVG6MEqkqVjDmfp7IkNcqREPTSdHuq8Wvan4n9dJdXTpZzQWqSYxni+KUgZ1AqeJwC6VBGs2MgRhSc2tEPeRRFib3IomBHfx5WXSrFZcp+LenZdr13kcBVACx+AUuOAC1MAtqIMGwOARPINX8GY9WS/Wu/Uxb12x8pkj8AfW5w9rypdD</latexit><latexit sha1_base64="TiiOlH1S0dFVcvpzGgmbncSapGw=">AAACBHicbVDLSsNAFJ34rPUVddnNYBFc1aQIulEKblxWsA9oQphMJ+3QmWSYmRRL2oUbf8WNC0Xc+hHu/BunbRbaeuDC4Zx7ufeeUDCqtON8Wyura+sbm4Wt4vbO7t6+fXDYVEkqMWnghCWyHSJFGI1JQ1PNSFtIgnjISCsc3Ez91pBIRZP4Xo8E8TnqxTSiGGkjBXYJjb0hwVCMg8yTHHL0MIFX0BP0rBrYZafizACXiZuTMshRD+wvr5vglJNYY4aU6riO0H6GpKaYkUnRSxURCA9Qj3QMjREnys9mT0zgiVG6MEqkqVjDmfp7IkNcqREPTSdHuq8Wvan4n9dJdXTpZzQWqSYxni+KUgZ1AqeJwC6VBGs2MgRhSc2tEPeRRFib3IomBHfx5WXSrFZcp+LenZdr13kcBVACx+AUuOAC1MAtqIMGwOARPINX8GY9WS/Wu/Uxb12x8pkj8AfW5w9rypdD</latexit>

amb = 2.650
<latexit sha1_base64="/g9sjaGloxPREvH4V9pWeabxMjE=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbB07JbrHpRCl48VrAf0C4lm2bb0CS7JFmhLP0bXjwo4tU/481/Y9ruQVsfDDzem2FmXphwpo3nfTuFtfWNza3idmlnd2//oHx41NJxqghtkpjHqhNiTTmTtGmY4bSTKIpFyGk7HN/N/PYTVZrF8tFMEhoIPJQsYgQbK/Ww6IfoBlXdy5rXL1c815sDrRI/JxXI0eiXv3qDmKSCSkM41rrre4kJMqwMI5xOS71U0wSTMR7SrqUSC6qDbH7zFJ1ZZYCiWNmSBs3V3xMZFlpPRGg7BTYjvezNxP+8bmqi6yBjMkkNlWSxKEo5MjGaBYAGTFFi+MQSTBSztyIywgoTY2Mq2RD85ZdXSavq+p7rP1xU6rd5HEU4gVM4Bx+uoA730IAmEEjgGV7hzUmdF+fd+Vi0Fpx85hj+wPn8AXAKj/U=</latexit><latexit sha1_base64="/g9sjaGloxPREvH4V9pWeabxMjE=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbB07JbrHpRCl48VrAf0C4lm2bb0CS7JFmhLP0bXjwo4tU/481/Y9ruQVsfDDzem2FmXphwpo3nfTuFtfWNza3idmlnd2//oHx41NJxqghtkpjHqhNiTTmTtGmY4bSTKIpFyGk7HN/N/PYTVZrF8tFMEhoIPJQsYgQbK/Ww6IfoBlXdy5rXL1c815sDrRI/JxXI0eiXv3qDmKSCSkM41rrre4kJMqwMI5xOS71U0wSTMR7SrqUSC6qDbH7zFJ1ZZYCiWNmSBs3V3xMZFlpPRGg7BTYjvezNxP+8bmqi6yBjMkkNlWSxKEo5MjGaBYAGTFFi+MQSTBSztyIywgoTY2Mq2RD85ZdXSavq+p7rP1xU6rd5HEU4gVM4Bx+uoA730IAmEEjgGV7hzUmdF+fd+Vi0Fpx85hj+wPn8AXAKj/U=</latexit><latexit sha1_base64="/g9sjaGloxPREvH4V9pWeabxMjE=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbB07JbrHpRCl48VrAf0C4lm2bb0CS7JFmhLP0bXjwo4tU/481/Y9ruQVsfDDzem2FmXphwpo3nfTuFtfWNza3idmlnd2//oHx41NJxqghtkpjHqhNiTTmTtGmY4bSTKIpFyGk7HN/N/PYTVZrF8tFMEhoIPJQsYgQbK/Ww6IfoBlXdy5rXL1c815sDrRI/JxXI0eiXv3qDmKSCSkM41rrre4kJMqwMI5xOS71U0wSTMR7SrqUSC6qDbH7zFJ1ZZYCiWNmSBs3V3xMZFlpPRGg7BTYjvezNxP+8bmqi6yBjMkkNlWSxKEo5MjGaBYAGTFFi+MQSTBSztyIywgoTY2Mq2RD85ZdXSavq+p7rP1xU6rd5HEU4gVM4Bx+uoA730IAmEEjgGV7hzUmdF+fd+Vi0Fpx85hj+wPn8AXAKj/U=</latexit><latexit sha1_base64="/g9sjaGloxPREvH4V9pWeabxMjE=">AAAB83icbVBNSwMxEJ2tX7V+VT16CRbB07JbrHpRCl48VrAf0C4lm2bb0CS7JFmhLP0bXjwo4tU/481/Y9ruQVsfDDzem2FmXphwpo3nfTuFtfWNza3idmlnd2//oHx41NJxqghtkpjHqhNiTTmTtGmY4bSTKIpFyGk7HN/N/PYTVZrF8tFMEhoIPJQsYgQbK/Ww6IfoBlXdy5rXL1c815sDrRI/JxXI0eiXv3qDmKSCSkM41rrre4kJMqwMI5xOS71U0wSTMR7SrqUSC6qDbH7zFJ1ZZYCiWNmSBs3V3xMZFlpPRGg7BTYjvezNxP+8bmqi6yBjMkkNlWSxKEo5MjGaBYAGTFFi+MQSTBSztyIywgoTY2Mq2RD85ZdXSavq+p7rP1xU6rd5HEU4gVM4Bx+uoA730IAmEEjgGV7hzUmdF+fd+Vi0Fpx85hj+wPn8AXAKj/U=</latexit>

ensemble C3

m̃T ⇠ O

 
J (2)
k

J (0)
k

,
J (4)
k

J (0)
k

!
⇥

O

✓
↵s

|~p|

mb

◆

⇠ (0.25, 0.27)⇥ 0.18

=) prior[m̃T ] = 0(0.05)
<latexit sha1_base64="vlv8zTr6rejTrgc37GN+fyKC3Us="></latexit><latexit sha1_base64="vlv8zTr6rejTrgc37GN+fyKC3Us="></latexit><latexit sha1_base64="vlv8zTr6rejTrgc37GN+fyKC3Us="></latexit><latexit sha1_base64="vlv8zTr6rejTrgc37GN+fyKC3Us="></latexit>
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