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b ! c`⌫
<latexit sha1_base64="MDcs2YjJ3Vdmxc5Rei8WiofdMwY=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkATymY7aZduNnF3Uyihv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ219Y3Nru7RT3t3bPzisHB23dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji6m/ntMSrNE/loJikGMR1IHnFGjZWC0DcJYT4K4cusV6m6NXcOskq8glShQKNX+fL7CctilIYJqnXXc1MT5FQZzgROy36mMaVsRAfYtVTSGHWQz4+eknOr9EmUKFvSkLn6eyKnsdaTOLSdMTVDvezNxP+8bmaimyDnMs0MSrZYFGWC2E9nCZA+V8iMmFhCmeL2VsKGVFFmbE5lG4K3/PIqaV3WPLfmPVxV67dFHCU4hTO4AA+uoQ730IAmMHiCZ3iFN2fsvDjvzseidc0pZk7gD5zPH5bvkfg=</latexit><latexit sha1_base64="MDcs2YjJ3Vdmxc5Rei8WiofdMwY=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkATymY7aZduNnF3Uyihv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ219Y3Nru7RT3t3bPzisHB23dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji6m/ntMSrNE/loJikGMR1IHnFGjZWC0DcJYT4K4cusV6m6NXcOskq8glShQKNX+fL7CctilIYJqnXXc1MT5FQZzgROy36mMaVsRAfYtVTSGHWQz4+eknOr9EmUKFvSkLn6eyKnsdaTOLSdMTVDvezNxP+8bmaimyDnMs0MSrZYFGWC2E9nCZA+V8iMmFhCmeL2VsKGVFFmbE5lG4K3/PIqaV3WPLfmPVxV67dFHCU4hTO4AA+uoQ730IAmMHiCZ3iFN2fsvDjvzseidc0pZk7gD5zPH5bvkfg=</latexit><latexit sha1_base64="MDcs2YjJ3Vdmxc5Rei8WiofdMwY=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkATymY7aZduNnF3Uyihv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ219Y3Nru7RT3t3bPzisHB23dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji6m/ntMSrNE/loJikGMR1IHnFGjZWC0DcJYT4K4cusV6m6NXcOskq8glShQKNX+fL7CctilIYJqnXXc1MT5FQZzgROy36mMaVsRAfYtVTSGHWQz4+eknOr9EmUKFvSkLn6eyKnsdaTOLSdMTVDvezNxP+8bmaimyDnMs0MSrZYFGWC2E9nCZA+V8iMmFhCmeL2VsKGVFFmbE5lG4K3/PIqaV3WPLfmPVxV67dFHCU4hTO4AA+uoQ730IAmMHiCZ3iFN2fsvDjvzseidc0pZk7gD5zPH5bvkfg=</latexit><latexit sha1_base64="MDcs2YjJ3Vdmxc5Rei8WiofdMwY=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkATymY7aZduNnF3Uyihv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ219Y3Nru7RT3t3bPzisHB23dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji6m/ntMSrNE/loJikGMR1IHnFGjZWC0DcJYT4K4cusV6m6NXcOskq8glShQKNX+fL7CctilIYJqnXXc1MT5FQZzgROy36mMaVsRAfYtVTSGHWQz4+eknOr9EmUKFvSkLn6eyKnsdaTOLSdMTVDvezNxP+8bmaimyDnMs0MSrZYFGWC2E9nCZA+V8iMmFhCmeL2VsKGVFFmbE5lG4K3/PIqaV3WPLfmPVxV67dFHCU4hTO4AA+uoQ730IAmMHiCZ3iFN2fsvDjvzseidc0pZk7gD5zPH5bvkfg=</latexit>

b ! s`+`�
<latexit sha1_base64="EGl7Tc/w756mETMvK6590yX4tbY=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyT6aQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYCEjWBupZ+8Fno6R8ijnd9lxPvtP8p5ddWrOFOgvcQtShQKNnv3p9WOSRlRowrFSXddJtJ9hqRnhNK94qaIJJiM8oF1DBY6o8rPp/jk6NEofhbE0T2g0VX92ZDhSahwFpjLCeqjmvYn4n9dNdXjhZ0wkqaaCzAaFKUfm5EkYqM8kJZqPDcFEMrMrIkMsMdEmsooJwZ0/+S9pndZcp+benFXrl0UcZdiHAzgCF86hDtfQgCYQeIAneIFX69F6tt6s91lpySp6duEXrI9vym+V8Q==</latexit><latexit sha1_base64="EGl7Tc/w756mETMvK6590yX4tbY=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyT6aQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYCEjWBupZ+8Fno6R8ijnd9lxPvtP8p5ddWrOFOgvcQtShQKNnv3p9WOSRlRowrFSXddJtJ9hqRnhNK94qaIJJiM8oF1DBY6o8rPp/jk6NEofhbE0T2g0VX92ZDhSahwFpjLCeqjmvYn4n9dNdXjhZ0wkqaaCzAaFKUfm5EkYqM8kJZqPDcFEMrMrIkMsMdEmsooJwZ0/+S9pndZcp+benFXrl0UcZdiHAzgCF86hDtfQgCYQeIAneIFX69F6tt6s91lpySp6duEXrI9vym+V8Q==</latexit><latexit sha1_base64="EGl7Tc/w756mETMvK6590yX4tbY=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyT6aQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYCEjWBupZ+8Fno6R8ijnd9lxPvtP8p5ddWrOFOgvcQtShQKNnv3p9WOSRlRowrFSXddJtJ9hqRnhNK94qaIJJiM8oF1DBY6o8rPp/jk6NEofhbE0T2g0VX92ZDhSahwFpjLCeqjmvYn4n9dNdXjhZ0wkqaaCzAaFKUfm5EkYqM8kJZqPDcFEMrMrIkMsMdEmsooJwZ0/+S9pndZcp+benFXrl0UcZdiHAzgCF86hDtfQgCYQeIAneIFX69F6tt6s91lpySp6duEXrI9vym+V8Q==</latexit><latexit sha1_base64="EGl7Tc/w756mETMvK6590yX4tbY=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyT6aQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYCEjWBupZ+8Fno6R8ijnd9lxPvtP8p5ddWrOFOgvcQtShQKNnv3p9WOSRlRowrFSXddJtJ9hqRnhNK94qaIJJiM8oF1DBY6o8rPp/jk6NEofhbE0T2g0VX92ZDhSahwFpjLCeqjmvYn4n9dNdXjhZ0wkqaaCzAaFKUfm5EkYqM8kJZqPDcFEMrMrIkMsMdEmsooJwZ0/+S9pndZcp+benFXrl0UcZdiHAzgCF86hDtfQgCYQeIAneIFX69F6tt6s91lpySp6duEXrI9vym+V8Q==</latexit>

⇠ 3�
<latexit sha1_base64="Hcg7tiFduYqFVfG338YcmlYixGM=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4GjJOUbsrunFZwT5gOpRMmmlDk8yQZIQy9DPcuFDErV/jzr8x01ZQ0QMJh3Pu5d57opQzbRD6cEorq2vrG+XNytb2zu5edf+go5NMEdomCU9UL8KaciZp2zDDaS9VFIuI0240uS787j1VmiXyzkxTGgo8kixmBBsrBX3NhG+/kcCDag25jQLncEH8hiWo7iHfh56L5qiBJVqD6nt/mJBMUGkIx1oHHkpNmGNlGOF0VulnmqaYTPCIBpZKLKgO8/nKM3hilSGME2WfNHCufu/IsdB6KiJbKbAZ699eIf7lBZmJL8OcyTQzVJLFoDjj0CSwuB8OmaLE8KklmChmd4VkjBUmxqZUsSF8XQr/J50z10Oud1uvNa+WcZTBETgGp8ADF6AJbkALtAEBCXgAT+DZMc6j8+K8LkpLzrLnEPyA8/YJ0HORmw==</latexit><latexit sha1_base64="Hcg7tiFduYqFVfG338YcmlYixGM=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4GjJOUbsrunFZwT5gOpRMmmlDk8yQZIQy9DPcuFDErV/jzr8x01ZQ0QMJh3Pu5d57opQzbRD6cEorq2vrG+XNytb2zu5edf+go5NMEdomCU9UL8KaciZp2zDDaS9VFIuI0240uS787j1VmiXyzkxTGgo8kixmBBsrBX3NhG+/kcCDag25jQLncEH8hiWo7iHfh56L5qiBJVqD6nt/mJBMUGkIx1oHHkpNmGNlGOF0VulnmqaYTPCIBpZKLKgO8/nKM3hilSGME2WfNHCufu/IsdB6KiJbKbAZ699eIf7lBZmJL8OcyTQzVJLFoDjj0CSwuB8OmaLE8KklmChmd4VkjBUmxqZUsSF8XQr/J50z10Oud1uvNa+WcZTBETgGp8ADF6AJbkALtAEBCXgAT+DZMc6j8+K8LkpLzrLnEPyA8/YJ0HORmw==</latexit><latexit sha1_base64="Hcg7tiFduYqFVfG338YcmlYixGM=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4GjJOUbsrunFZwT5gOpRMmmlDk8yQZIQy9DPcuFDErV/jzr8x01ZQ0QMJh3Pu5d57opQzbRD6cEorq2vrG+XNytb2zu5edf+go5NMEdomCU9UL8KaciZp2zDDaS9VFIuI0240uS787j1VmiXyzkxTGgo8kixmBBsrBX3NhG+/kcCDag25jQLncEH8hiWo7iHfh56L5qiBJVqD6nt/mJBMUGkIx1oHHkpNmGNlGOF0VulnmqaYTPCIBpZKLKgO8/nKM3hilSGME2WfNHCufu/IsdB6KiJbKbAZ699eIf7lBZmJL8OcyTQzVJLFoDjj0CSwuB8OmaLE8KklmChmd4VkjBUmxqZUsSF8XQr/J50z10Oud1uvNa+WcZTBETgGp8ADF6AJbkALtAEBCXgAT+DZMc6j8+K8LkpLzrLnEPyA8/YJ0HORmw==</latexit><latexit sha1_base64="Hcg7tiFduYqFVfG338YcmlYixGM=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4GjJOUbsrunFZwT5gOpRMmmlDk8yQZIQy9DPcuFDErV/jzr8x01ZQ0QMJh3Pu5d57opQzbRD6cEorq2vrG+XNytb2zu5edf+go5NMEdomCU9UL8KaciZp2zDDaS9VFIuI0240uS787j1VmiXyzkxTGgo8kixmBBsrBX3NhG+/kcCDag25jQLncEH8hiWo7iHfh56L5qiBJVqD6nt/mJBMUGkIx1oHHkpNmGNlGOF0VulnmqaYTPCIBpZKLKgO8/nKM3hilSGME2WfNHCufu/IsdB6KiJbKbAZ699eIf7lBZmJL8OcyTQzVJLFoDjj0CSwuB8OmaLE8KklmChmd4VkjBUmxqZUsSF8XQr/J50z10Oud1uvNa+WcZTBETgGp8ADF6AJbkALtAEBCXgAT+DZMc6j8+K8LkpLzrLnEPyA8/YJ0HORmw==</latexit>

⇠ 4� 6�
<latexit sha1_base64="GlZqIFaBaO5vYZkxyhVpI3gu3CI=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgxjIjRV0W3bisYB/QDiWTZtrQJDMmmUIZ+h1uXCji1o9x59+YTmehrQcu93DOveTmBDFn2rjut1NYW9/Y3Cpul3Z29/YPyodHLR0litAmiXikOgHWlDNJm4YZTjuxolgEnLaD8d3cb0+o0iySj2YaU1/goWQhI9hYye9pJmoXV7YNBe6XK27VzYBWiZeTCuRo9MtfvUFEEkGlIRxr3fXc2PgpVoYRTmelXqJpjMkYD2nXUokF1X6aHT1DZ1YZoDBStqRBmfp7I8VC66kI7KTAZqSXvbn4n9dNTHjjp0zGiaGSLB4KE45MhOYJoAFTlBg+tQQTxeytiIywwsTYnEo2BG/5y6ukdVn13Kr3UKvUb/M4inACp3AOHlxDHe6hAU0g8ATP8ApvzsR5cd6dj8Vowcl3juEPnM8fF5WRpQ==</latexit><latexit sha1_base64="GlZqIFaBaO5vYZkxyhVpI3gu3CI=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgxjIjRV0W3bisYB/QDiWTZtrQJDMmmUIZ+h1uXCji1o9x59+YTmehrQcu93DOveTmBDFn2rjut1NYW9/Y3Cpul3Z29/YPyodHLR0litAmiXikOgHWlDNJm4YZTjuxolgEnLaD8d3cb0+o0iySj2YaU1/goWQhI9hYye9pJmoXV7YNBe6XK27VzYBWiZeTCuRo9MtfvUFEEkGlIRxr3fXc2PgpVoYRTmelXqJpjMkYD2nXUokF1X6aHT1DZ1YZoDBStqRBmfp7I8VC66kI7KTAZqSXvbn4n9dNTHjjp0zGiaGSLB4KE45MhOYJoAFTlBg+tQQTxeytiIywwsTYnEo2BG/5y6ukdVn13Kr3UKvUb/M4inACp3AOHlxDHe6hAU0g8ATP8ApvzsR5cd6dj8Vowcl3juEPnM8fF5WRpQ==</latexit><latexit sha1_base64="GlZqIFaBaO5vYZkxyhVpI3gu3CI=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgxjIjRV0W3bisYB/QDiWTZtrQJDMmmUIZ+h1uXCji1o9x59+YTmehrQcu93DOveTmBDFn2rjut1NYW9/Y3Cpul3Z29/YPyodHLR0litAmiXikOgHWlDNJm4YZTjuxolgEnLaD8d3cb0+o0iySj2YaU1/goWQhI9hYye9pJmoXV7YNBe6XK27VzYBWiZeTCuRo9MtfvUFEEkGlIRxr3fXc2PgpVoYRTmelXqJpjMkYD2nXUokF1X6aHT1DZ1YZoDBStqRBmfp7I8VC66kI7KTAZqSXvbn4n9dNTHjjp0zGiaGSLB4KE45MhOYJoAFTlBg+tQQTxeytiIywwsTYnEo2BG/5y6ukdVn13Kr3UKvUb/M4inACp3AOHlxDHe6hAU0g8ATP8ApvzsR5cd6dj8Vowcl3juEPnM8fF5WRpQ==</latexit><latexit sha1_base64="GlZqIFaBaO5vYZkxyhVpI3gu3CI=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgxjIjRV0W3bisYB/QDiWTZtrQJDMmmUIZ+h1uXCji1o9x59+YTmehrQcu93DOveTmBDFn2rjut1NYW9/Y3Cpul3Z29/YPyodHLR0litAmiXikOgHWlDNJm4YZTjuxolgEnLaD8d3cb0+o0iySj2YaU1/goWQhI9hYye9pJmoXV7YNBe6XK27VzYBWiZeTCuRo9MtfvUFEEkGlIRxr3fXc2PgpVoYRTmelXqJpjMkYD2nXUokF1X6aHT1DZ1YZoDBStqRBmfp7I8VC66kI7KTAZqSXvbn4n9dNTHjjp0zGiaGSLB4KE45MhOYJoAFTlBg+tQQTxeytiIywwsTYnEo2BG/5y6ukdVn13Kr3UKvUb/M4inACp3AOHlxDHe6hAU0g8ATP8ApvzsR5cd6dj8Vowcl3juEPnM8fF5WRpQ==</latexit> SM

Main talk focus
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b ! c`⌫
<latexit sha1_base64="MDcs2YjJ3Vdmxc5Rei8WiofdMwY=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkATymY7aZduNnF3Uyihv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ219Y3Nru7RT3t3bPzisHB23dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji6m/ntMSrNE/loJikGMR1IHnFGjZWC0DcJYT4K4cusV6m6NXcOskq8glShQKNX+fL7CctilIYJqnXXc1MT5FQZzgROy36mMaVsRAfYtVTSGHWQz4+eknOr9EmUKFvSkLn6eyKnsdaTOLSdMTVDvezNxP+8bmaimyDnMs0MSrZYFGWC2E9nCZA+V8iMmFhCmeL2VsKGVFFmbE5lG4K3/PIqaV3WPLfmPVxV67dFHCU4hTO4AA+uoQ730IAmMHiCZ3iFN2fsvDjvzseidc0pZk7gD5zPH5bvkfg=</latexit><latexit sha1_base64="MDcs2YjJ3Vdmxc5Rei8WiofdMwY=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkATymY7aZduNnF3Uyihv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ219Y3Nru7RT3t3bPzisHB23dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji6m/ntMSrNE/loJikGMR1IHnFGjZWC0DcJYT4K4cusV6m6NXcOskq8glShQKNX+fL7CctilIYJqnXXc1MT5FQZzgROy36mMaVsRAfYtVTSGHWQz4+eknOr9EmUKFvSkLn6eyKnsdaTOLSdMTVDvezNxP+8bmaimyDnMs0MSrZYFGWC2E9nCZA+V8iMmFhCmeL2VsKGVFFmbE5lG4K3/PIqaV3WPLfmPVxV67dFHCU4hTO4AA+uoQ730IAmMHiCZ3iFN2fsvDjvzseidc0pZk7gD5zPH5bvkfg=</latexit><latexit sha1_base64="MDcs2YjJ3Vdmxc5Rei8WiofdMwY=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkATymY7aZduNnF3Uyihv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ219Y3Nru7RT3t3bPzisHB23dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji6m/ntMSrNE/loJikGMR1IHnFGjZWC0DcJYT4K4cusV6m6NXcOskq8glShQKNX+fL7CctilIYJqnXXc1MT5FQZzgROy36mMaVsRAfYtVTSGHWQz4+eknOr9EmUKFvSkLn6eyKnsdaTOLSdMTVDvezNxP+8bmaimyDnMs0MSrZYFGWC2E9nCZA+V8iMmFhCmeL2VsKGVFFmbE5lG4K3/PIqaV3WPLfmPVxV67dFHCU4hTO4AA+uoQ730IAmMHiCZ3iFN2fsvDjvzseidc0pZk7gD5zPH5bvkfg=</latexit><latexit sha1_base64="MDcs2YjJ3Vdmxc5Rei8WiofdMwY=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkATymY7aZduNnF3Uyihv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ219Y3Nru7RT3t3bPzisHB23dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji6m/ntMSrNE/loJikGMR1IHnFGjZWC0DcJYT4K4cusV6m6NXcOskq8glShQKNX+fL7CctilIYJqnXXc1MT5FQZzgROy36mMaVsRAfYtVTSGHWQz4+eknOr9EmUKFvSkLn6eyKnsdaTOLSdMTVDvezNxP+8bmaimyDnMs0MSrZYFGWC2E9nCZA+V8iMmFhCmeL2VsKGVFFmbE5lG4K3/PIqaV3WPLfmPVxV67dFHCU4hTO4AA+uoQ730IAmMHiCZ3iFN2fsvDjvzseidc0pZk7gD5zPH5bvkfg=</latexit>

b ! s`+`�
<latexit sha1_base64="EGl7Tc/w756mETMvK6590yX4tbY=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyT6aQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYCEjWBupZ+8Fno6R8ijnd9lxPvtP8p5ddWrOFOgvcQtShQKNnv3p9WOSRlRowrFSXddJtJ9hqRnhNK94qaIJJiM8oF1DBY6o8rPp/jk6NEofhbE0T2g0VX92ZDhSahwFpjLCeqjmvYn4n9dNdXjhZ0wkqaaCzAaFKUfm5EkYqM8kJZqPDcFEMrMrIkMsMdEmsooJwZ0/+S9pndZcp+benFXrl0UcZdiHAzgCF86hDtfQgCYQeIAneIFX69F6tt6s91lpySp6duEXrI9vym+V8Q==</latexit><latexit sha1_base64="EGl7Tc/w756mETMvK6590yX4tbY=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyT6aQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYCEjWBupZ+8Fno6R8ijnd9lxPvtP8p5ddWrOFOgvcQtShQKNnv3p9WOSRlRowrFSXddJtJ9hqRnhNK94qaIJJiM8oF1DBY6o8rPp/jk6NEofhbE0T2g0VX92ZDhSahwFpjLCeqjmvYn4n9dNdXjhZ0wkqaaCzAaFKUfm5EkYqM8kJZqPDcFEMrMrIkMsMdEmsooJwZ0/+S9pndZcp+benFXrl0UcZdiHAzgCF86hDtfQgCYQeIAneIFX69F6tt6s91lpySp6duEXrI9vym+V8Q==</latexit><latexit sha1_base64="EGl7Tc/w756mETMvK6590yX4tbY=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyT6aQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYCEjWBupZ+8Fno6R8ijnd9lxPvtP8p5ddWrOFOgvcQtShQKNnv3p9WOSRlRowrFSXddJtJ9hqRnhNK94qaIJJiM8oF1DBY6o8rPp/jk6NEofhbE0T2g0VX92ZDhSahwFpjLCeqjmvYn4n9dNdXjhZ0wkqaaCzAaFKUfm5EkYqM8kJZqPDcFEMrMrIkMsMdEmsooJwZ0/+S9pndZcp+benFXrl0UcZdiHAzgCF86hDtfQgCYQeIAneIFX69F6tt6s91lpySp6duEXrI9vym+V8Q==</latexit><latexit sha1_base64="EGl7Tc/w756mETMvK6590yX4tbY=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyT6aQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYCEjWBupZ+8Fno6R8ijnd9lxPvtP8p5ddWrOFOgvcQtShQKNnv3p9WOSRlRowrFSXddJtJ9hqRnhNK94qaIJJiM8oF1DBY6o8rPp/jk6NEofhbE0T2g0VX92ZDhSahwFpjLCeqjmvYn4n9dNdXjhZ0wkqaaCzAaFKUfm5EkYqM8kJZqPDcFEMrMrIkMsMdEmsooJwZ0/+S9pndZcp+benFXrl0UcZdiHAzgCF86hDtfQgCYQeIAneIFX69F6tt6s91lpySp6duEXrI9vym+V8Q==</latexit>

⇠ 3�
<latexit sha1_base64="Hcg7tiFduYqFVfG338YcmlYixGM=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4GjJOUbsrunFZwT5gOpRMmmlDk8yQZIQy9DPcuFDErV/jzr8x01ZQ0QMJh3Pu5d57opQzbRD6cEorq2vrG+XNytb2zu5edf+go5NMEdomCU9UL8KaciZp2zDDaS9VFIuI0240uS787j1VmiXyzkxTGgo8kixmBBsrBX3NhG+/kcCDag25jQLncEH8hiWo7iHfh56L5qiBJVqD6nt/mJBMUGkIx1oHHkpNmGNlGOF0VulnmqaYTPCIBpZKLKgO8/nKM3hilSGME2WfNHCufu/IsdB6KiJbKbAZ699eIf7lBZmJL8OcyTQzVJLFoDjj0CSwuB8OmaLE8KklmChmd4VkjBUmxqZUsSF8XQr/J50z10Oud1uvNa+WcZTBETgGp8ADF6AJbkALtAEBCXgAT+DZMc6j8+K8LkpLzrLnEPyA8/YJ0HORmw==</latexit><latexit sha1_base64="Hcg7tiFduYqFVfG338YcmlYixGM=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4GjJOUbsrunFZwT5gOpRMmmlDk8yQZIQy9DPcuFDErV/jzr8x01ZQ0QMJh3Pu5d57opQzbRD6cEorq2vrG+XNytb2zu5edf+go5NMEdomCU9UL8KaciZp2zDDaS9VFIuI0240uS787j1VmiXyzkxTGgo8kixmBBsrBX3NhG+/kcCDag25jQLncEH8hiWo7iHfh56L5qiBJVqD6nt/mJBMUGkIx1oHHkpNmGNlGOF0VulnmqaYTPCIBpZKLKgO8/nKM3hilSGME2WfNHCufu/IsdB6KiJbKbAZ699eIf7lBZmJL8OcyTQzVJLFoDjj0CSwuB8OmaLE8KklmChmd4VkjBUmxqZUsSF8XQr/J50z10Oud1uvNa+WcZTBETgGp8ADF6AJbkALtAEBCXgAT+DZMc6j8+K8LkpLzrLnEPyA8/YJ0HORmw==</latexit><latexit sha1_base64="Hcg7tiFduYqFVfG338YcmlYixGM=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4GjJOUbsrunFZwT5gOpRMmmlDk8yQZIQy9DPcuFDErV/jzr8x01ZQ0QMJh3Pu5d57opQzbRD6cEorq2vrG+XNytb2zu5edf+go5NMEdomCU9UL8KaciZp2zDDaS9VFIuI0240uS787j1VmiXyzkxTGgo8kixmBBsrBX3NhG+/kcCDag25jQLncEH8hiWo7iHfh56L5qiBJVqD6nt/mJBMUGkIx1oHHkpNmGNlGOF0VulnmqaYTPCIBpZKLKgO8/nKM3hilSGME2WfNHCufu/IsdB6KiJbKbAZ699eIf7lBZmJL8OcyTQzVJLFoDjj0CSwuB8OmaLE8KklmChmd4VkjBUmxqZUsSF8XQr/J50z10Oud1uvNa+WcZTBETgGp8ADF6AJbkALtAEBCXgAT+DZMc6j8+K8LkpLzrLnEPyA8/YJ0HORmw==</latexit><latexit sha1_base64="Hcg7tiFduYqFVfG338YcmlYixGM=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4GjJOUbsrunFZwT5gOpRMmmlDk8yQZIQy9DPcuFDErV/jzr8x01ZQ0QMJh3Pu5d57opQzbRD6cEorq2vrG+XNytb2zu5edf+go5NMEdomCU9UL8KaciZp2zDDaS9VFIuI0240uS787j1VmiXyzkxTGgo8kixmBBsrBX3NhG+/kcCDag25jQLncEH8hiWo7iHfh56L5qiBJVqD6nt/mJBMUGkIx1oHHkpNmGNlGOF0VulnmqaYTPCIBpZKLKgO8/nKM3hilSGME2WfNHCufu/IsdB6KiJbKbAZ699eIf7lBZmJL8OcyTQzVJLFoDjj0CSwuB8OmaLE8KklmChmd4VkjBUmxqZUsSF8XQr/J50z10Oud1uvNa+WcZTBETgGp8ADF6AJbkALtAEBCXgAT+DZMc6j8+K8LkpLzrLnEPyA8/YJ0HORmw==</latexit>

⇠ 4� 6�
<latexit sha1_base64="GlZqIFaBaO5vYZkxyhVpI3gu3CI=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgxjIjRV0W3bisYB/QDiWTZtrQJDMmmUIZ+h1uXCji1o9x59+YTmehrQcu93DOveTmBDFn2rjut1NYW9/Y3Cpul3Z29/YPyodHLR0litAmiXikOgHWlDNJm4YZTjuxolgEnLaD8d3cb0+o0iySj2YaU1/goWQhI9hYye9pJmoXV7YNBe6XK27VzYBWiZeTCuRo9MtfvUFEEkGlIRxr3fXc2PgpVoYRTmelXqJpjMkYD2nXUokF1X6aHT1DZ1YZoDBStqRBmfp7I8VC66kI7KTAZqSXvbn4n9dNTHjjp0zGiaGSLB4KE45MhOYJoAFTlBg+tQQTxeytiIywwsTYnEo2BG/5y6ukdVn13Kr3UKvUb/M4inACp3AOHlxDHe6hAU0g8ATP8ApvzsR5cd6dj8Vowcl3juEPnM8fF5WRpQ==</latexit><latexit sha1_base64="GlZqIFaBaO5vYZkxyhVpI3gu3CI=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgxjIjRV0W3bisYB/QDiWTZtrQJDMmmUIZ+h1uXCji1o9x59+YTmehrQcu93DOveTmBDFn2rjut1NYW9/Y3Cpul3Z29/YPyodHLR0litAmiXikOgHWlDNJm4YZTjuxolgEnLaD8d3cb0+o0iySj2YaU1/goWQhI9hYye9pJmoXV7YNBe6XK27VzYBWiZeTCuRo9MtfvUFEEkGlIRxr3fXc2PgpVoYRTmelXqJpjMkYD2nXUokF1X6aHT1DZ1YZoDBStqRBmfp7I8VC66kI7KTAZqSXvbn4n9dNTHjjp0zGiaGSLB4KE45MhOYJoAFTlBg+tQQTxeytiIywwsTYnEo2BG/5y6ukdVn13Kr3UKvUb/M4inACp3AOHlxDHe6hAU0g8ATP8ApvzsR5cd6dj8Vowcl3juEPnM8fF5WRpQ==</latexit><latexit sha1_base64="GlZqIFaBaO5vYZkxyhVpI3gu3CI=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgxjIjRV0W3bisYB/QDiWTZtrQJDMmmUIZ+h1uXCji1o9x59+YTmehrQcu93DOveTmBDFn2rjut1NYW9/Y3Cpul3Z29/YPyodHLR0litAmiXikOgHWlDNJm4YZTjuxolgEnLaD8d3cb0+o0iySj2YaU1/goWQhI9hYye9pJmoXV7YNBe6XK27VzYBWiZeTCuRo9MtfvUFEEkGlIRxr3fXc2PgpVoYRTmelXqJpjMkYD2nXUokF1X6aHT1DZ1YZoDBStqRBmfp7I8VC66kI7KTAZqSXvbn4n9dNTHjjp0zGiaGSLB4KE45MhOYJoAFTlBg+tQQTxeytiIywwsTYnEo2BG/5y6ukdVn13Kr3UKvUb/M4inACp3AOHlxDHe6hAU0g8ATP8ApvzsR5cd6dj8Vowcl3juEPnM8fF5WRpQ==</latexit><latexit sha1_base64="GlZqIFaBaO5vYZkxyhVpI3gu3CI=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgxjIjRV0W3bisYB/QDiWTZtrQJDMmmUIZ+h1uXCji1o9x59+YTmehrQcu93DOveTmBDFn2rjut1NYW9/Y3Cpul3Z29/YPyodHLR0litAmiXikOgHWlDNJm4YZTjuxolgEnLaD8d3cb0+o0iySj2YaU1/goWQhI9hYye9pJmoXV7YNBe6XK27VzYBWiZeTCuRo9MtfvUFEEkGlIRxr3fXc2PgpVoYRTmelXqJpjMkYD2nXUokF1X6aHT1DZ1YZoDBStqRBmfp7I8VC66kI7KTAZqSXvbn4n9dNTHjjp0zGiaGSLB4KE45MhOYJoAFTlBg+tQQTxeytiIywwsTYnEo2BG/5y6ukdVn13Kr3UKvUb/M4inACp3AOHlxDHe6hAU0g8ATP8ApvzsR5cd6dj8Vowcl3juEPnM8fF5WRpQ==</latexit> SM

R(D(⇤))
<latexit sha1_base64="mkSyTbZYmaO3cZOyjRiWpZv7Zwk=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VoXYQkhrbuirpwWcU+sI1lMp22QyeTMDMRSuhfuHGhiFv/xp1/46StoKIHLhzOuZd77/EjRqWyrA8js7S8srqWXc9tbG5t7+R395oyjAUmDRyyULR9JAmjnDQUVYy0I0FQ4DPS8sfnqd+6J0LSkN+oSUS8AA05HVCMlJZur4sXd0nxuDQt9fIFyzytlh23DC3Tsiq2Y6fEqbgnLrS1kqIAFqj38u/dfojjgHCFGZKyY1uR8hIkFMWMTHPdWJII4TEako6mHAVEesns4ik80kofDkKhiys4U79PJCiQchL4ujNAaiR/e6n4l9eJ1aDqJZRHsSIczxcNYgZVCNP3YZ8KghWbaIKwoPpWiEdIIKx0SDkdwten8H/SdEzbMu0rt1A7W8SRBQfgEBSBDSqgBi5BHTQABhw8gCfwbEjj0XgxXuetGWMxsw9+wHj7BAh0j9g=</latexit><latexit sha1_base64="mkSyTbZYmaO3cZOyjRiWpZv7Zwk=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VoXYQkhrbuirpwWcU+sI1lMp22QyeTMDMRSuhfuHGhiFv/xp1/46StoKIHLhzOuZd77/EjRqWyrA8js7S8srqWXc9tbG5t7+R395oyjAUmDRyyULR9JAmjnDQUVYy0I0FQ4DPS8sfnqd+6J0LSkN+oSUS8AA05HVCMlJZur4sXd0nxuDQt9fIFyzytlh23DC3Tsiq2Y6fEqbgnLrS1kqIAFqj38u/dfojjgHCFGZKyY1uR8hIkFMWMTHPdWJII4TEako6mHAVEesns4ik80kofDkKhiys4U79PJCiQchL4ujNAaiR/e6n4l9eJ1aDqJZRHsSIczxcNYgZVCNP3YZ8KghWbaIKwoPpWiEdIIKx0SDkdwten8H/SdEzbMu0rt1A7W8SRBQfgEBSBDSqgBi5BHTQABhw8gCfwbEjj0XgxXuetGWMxsw9+wHj7BAh0j9g=</latexit><latexit sha1_base64="mkSyTbZYmaO3cZOyjRiWpZv7Zwk=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VoXYQkhrbuirpwWcU+sI1lMp22QyeTMDMRSuhfuHGhiFv/xp1/46StoKIHLhzOuZd77/EjRqWyrA8js7S8srqWXc9tbG5t7+R395oyjAUmDRyyULR9JAmjnDQUVYy0I0FQ4DPS8sfnqd+6J0LSkN+oSUS8AA05HVCMlJZur4sXd0nxuDQt9fIFyzytlh23DC3Tsiq2Y6fEqbgnLrS1kqIAFqj38u/dfojjgHCFGZKyY1uR8hIkFMWMTHPdWJII4TEako6mHAVEesns4ik80kofDkKhiys4U79PJCiQchL4ujNAaiR/e6n4l9eJ1aDqJZRHsSIczxcNYgZVCNP3YZ8KghWbaIKwoPpWiEdIIKx0SDkdwten8H/SdEzbMu0rt1A7W8SRBQfgEBSBDSqgBi5BHTQABhw8gCfwbEjj0XgxXuetGWMxsw9+wHj7BAh0j9g=</latexit><latexit sha1_base64="mkSyTbZYmaO3cZOyjRiWpZv7Zwk=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VoXYQkhrbuirpwWcU+sI1lMp22QyeTMDMRSuhfuHGhiFv/xp1/46StoKIHLhzOuZd77/EjRqWyrA8js7S8srqWXc9tbG5t7+R395oyjAUmDRyyULR9JAmjnDQUVYy0I0FQ4DPS8sfnqd+6J0LSkN+oSUS8AA05HVCMlJZur4sXd0nxuDQt9fIFyzytlh23DC3Tsiq2Y6fEqbgnLrS1kqIAFqj38u/dfojjgHCFGZKyY1uR8hIkFMWMTHPdWJII4TEako6mHAVEesns4ik80kofDkKhiys4U79PJCiQchL4ujNAaiR/e6n4l9eJ1aDqJZRHsSIczxcNYgZVCNP3YZ8KghWbaIKwoPpWiEdIIKx0SDkdwten8H/SdEzbMu0rt1A7W8SRBQfgEBSBDSqgBi5BHTQABhw8gCfwbEjj0XgxXuetGWMxsw9+wHj7BAh0j9g=</latexit>

Main talk focus

Tree-level: 
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b ! c`⌫
<latexit sha1_base64="MDcs2YjJ3Vdmxc5Rei8WiofdMwY=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkATymY7aZduNnF3Uyihv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ219Y3Nru7RT3t3bPzisHB23dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji6m/ntMSrNE/loJikGMR1IHnFGjZWC0DcJYT4K4cusV6m6NXcOskq8glShQKNX+fL7CctilIYJqnXXc1MT5FQZzgROy36mMaVsRAfYtVTSGHWQz4+eknOr9EmUKFvSkLn6eyKnsdaTOLSdMTVDvezNxP+8bmaimyDnMs0MSrZYFGWC2E9nCZA+V8iMmFhCmeL2VsKGVFFmbE5lG4K3/PIqaV3WPLfmPVxV67dFHCU4hTO4AA+uoQ730IAmMHiCZ3iFN2fsvDjvzseidc0pZk7gD5zPH5bvkfg=</latexit><latexit sha1_base64="MDcs2YjJ3Vdmxc5Rei8WiofdMwY=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkATymY7aZduNnF3Uyihv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ219Y3Nru7RT3t3bPzisHB23dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji6m/ntMSrNE/loJikGMR1IHnFGjZWC0DcJYT4K4cusV6m6NXcOskq8glShQKNX+fL7CctilIYJqnXXc1MT5FQZzgROy36mMaVsRAfYtVTSGHWQz4+eknOr9EmUKFvSkLn6eyKnsdaTOLSdMTVDvezNxP+8bmaimyDnMs0MSrZYFGWC2E9nCZA+V8iMmFhCmeL2VsKGVFFmbE5lG4K3/PIqaV3WPLfmPVxV67dFHCU4hTO4AA+uoQ730IAmMHiCZ3iFN2fsvDjvzseidc0pZk7gD5zPH5bvkfg=</latexit><latexit sha1_base64="MDcs2YjJ3Vdmxc5Rei8WiofdMwY=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkATymY7aZduNnF3Uyihv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ219Y3Nru7RT3t3bPzisHB23dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji6m/ntMSrNE/loJikGMR1IHnFGjZWC0DcJYT4K4cusV6m6NXcOskq8glShQKNX+fL7CctilIYJqnXXc1MT5FQZzgROy36mMaVsRAfYtVTSGHWQz4+eknOr9EmUKFvSkLn6eyKnsdaTOLSdMTVDvezNxP+8bmaimyDnMs0MSrZYFGWC2E9nCZA+V8iMmFhCmeL2VsKGVFFmbE5lG4K3/PIqaV3WPLfmPVxV67dFHCU4hTO4AA+uoQ730IAmMHiCZ3iFN2fsvDjvzseidc0pZk7gD5zPH5bvkfg=</latexit><latexit sha1_base64="MDcs2YjJ3Vdmxc5Rei8WiofdMwY=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkATymY7aZduNnF3Uyihv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ219Y3Nru7RT3t3bPzisHB23dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji6m/ntMSrNE/loJikGMR1IHnFGjZWC0DcJYT4K4cusV6m6NXcOskq8glShQKNX+fL7CctilIYJqnXXc1MT5FQZzgROy36mMaVsRAfYtVTSGHWQz4+eknOr9EmUKFvSkLn6eyKnsdaTOLSdMTVDvezNxP+8bmaimyDnMs0MSrZYFGWC2E9nCZA+V8iMmFhCmeL2VsKGVFFmbE5lG4K3/PIqaV3WPLfmPVxV67dFHCU4hTO4AA+uoQ730IAmMHiCZ3iFN2fsvDjvzseidc0pZk7gD5zPH5bvkfg=</latexit>

` = e, µ
<latexit sha1_base64="c5fViC0E3LhiLtgrc0Xgu5L1f1c=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgQcKuCHoRgl48RjAmsLuE2UlvMmQey8ysEEI+w4sHRbz6Nd78GyfJHjSxoKGo6qa7K8k4M9b3v73Syura+kZ5s7K1vbO7V90/eDQq1xRaVHGlOwkxwJmElmWWQyfTQETCoZ0Mb6d++wm0YUo+2FEGsSB9yVJGiXVSGAHn1xjOIpF3qzW/7s+Al0lQkBoq0OxWv6KeorkAaSknxoSBn9l4TLRllMOkEuUGMkKHpA+ho5IIMPF4dvIEnzilh1OlXUmLZ+rviTERxoxE4joFsQOz6E3F/7wwt+lVPGYyyy1IOl+U5hxbhaf/4x7TQC0fOUKoZu5WTAdEE2pdShUXQrD48jJ5PK8Hfj24v6g1boo4yugIHaNTFKBL1EB3qIlaiCKFntErevOs9+K9ex/z1pJXzByiP/A+fwBrXJCt</latexit><latexit sha1_base64="c5fViC0E3LhiLtgrc0Xgu5L1f1c=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgQcKuCHoRgl48RjAmsLuE2UlvMmQey8ysEEI+w4sHRbz6Nd78GyfJHjSxoKGo6qa7K8k4M9b3v73Syura+kZ5s7K1vbO7V90/eDQq1xRaVHGlOwkxwJmElmWWQyfTQETCoZ0Mb6d++wm0YUo+2FEGsSB9yVJGiXVSGAHn1xjOIpF3qzW/7s+Al0lQkBoq0OxWv6KeorkAaSknxoSBn9l4TLRllMOkEuUGMkKHpA+ho5IIMPF4dvIEnzilh1OlXUmLZ+rviTERxoxE4joFsQOz6E3F/7wwt+lVPGYyyy1IOl+U5hxbhaf/4x7TQC0fOUKoZu5WTAdEE2pdShUXQrD48jJ5PK8Hfj24v6g1boo4yugIHaNTFKBL1EB3qIlaiCKFntErevOs9+K9ex/z1pJXzByiP/A+fwBrXJCt</latexit><latexit sha1_base64="c5fViC0E3LhiLtgrc0Xgu5L1f1c=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgQcKuCHoRgl48RjAmsLuE2UlvMmQey8ysEEI+w4sHRbz6Nd78GyfJHjSxoKGo6qa7K8k4M9b3v73Syura+kZ5s7K1vbO7V90/eDQq1xRaVHGlOwkxwJmElmWWQyfTQETCoZ0Mb6d++wm0YUo+2FEGsSB9yVJGiXVSGAHn1xjOIpF3qzW/7s+Al0lQkBoq0OxWv6KeorkAaSknxoSBn9l4TLRllMOkEuUGMkKHpA+ho5IIMPF4dvIEnzilh1OlXUmLZ+rviTERxoxE4joFsQOz6E3F/7wwt+lVPGYyyy1IOl+U5hxbhaf/4x7TQC0fOUKoZu5WTAdEE2pdShUXQrD48jJ5PK8Hfj24v6g1boo4yugIHaNTFKBL1EB3qIlaiCKFntErevOs9+K9ex/z1pJXzByiP/A+fwBrXJCt</latexit><latexit sha1_base64="c5fViC0E3LhiLtgrc0Xgu5L1f1c=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgQcKuCHoRgl48RjAmsLuE2UlvMmQey8ysEEI+w4sHRbz6Nd78GyfJHjSxoKGo6qa7K8k4M9b3v73Syura+kZ5s7K1vbO7V90/eDQq1xRaVHGlOwkxwJmElmWWQyfTQETCoZ0Mb6d++wm0YUo+2FEGsSB9yVJGiXVSGAHn1xjOIpF3qzW/7s+Al0lQkBoq0OxWv6KeorkAaSknxoSBn9l4TLRllMOkEuUGMkKHpA+ho5IIMPF4dvIEnzilh1OlXUmLZ+rviTERxoxE4joFsQOz6E3F/7wwt+lVPGYyyy1IOl+U5hxbhaf/4x7TQC0fOUKoZu5WTAdEE2pdShUXQrD48jJ5PK8Hfj24v6g1boo4yugIHaNTFKBL1EB3qIlaiCKFntErevOs9+K9ex/z1pJXzByiP/A+fwBrXJCt</latexit>

[Belle] 

` = µ
<latexit sha1_base64="gFcHvNgQQNTm7tzL2dtEoUH8a9o=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxgq2FJpTNdtIu3Wzi7kYooX/CiwdFvPp3vPlv3LY5aOuDgcd7M8zMC1PBtXHdb6e0srq2vlHerGxt7+zuVfcP2jrJFMMWS0SiOiHVKLjEluFGYCdVSONQ4EM4upn6D0+oNE/kvRmnGMR0IHnEGTVW6vgoxJUfZ71qza27M5Bl4hWkBgWaveqX309YFqM0TFCtu56bmiCnynAmcFLxM40pZSM6wK6lksaog3x274ScWKVPokTZkobM1N8TOY21Hseh7YypGepFbyr+53UzE10GOZdpZlCy+aIoE8QkZPo86XOFzIixJZQpbm8lbEgVZcZGVLEheIsvL5P2Wd1z697dea1xXcRRhiM4hlPw4AIacAtNaAEDAc/wCm/Oo/PivDsf89aSU8wcwh84nz/n5I/e</latexit><latexit sha1_base64="gFcHvNgQQNTm7tzL2dtEoUH8a9o=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxgq2FJpTNdtIu3Wzi7kYooX/CiwdFvPp3vPlv3LY5aOuDgcd7M8zMC1PBtXHdb6e0srq2vlHerGxt7+zuVfcP2jrJFMMWS0SiOiHVKLjEluFGYCdVSONQ4EM4upn6D0+oNE/kvRmnGMR0IHnEGTVW6vgoxJUfZ71qza27M5Bl4hWkBgWaveqX309YFqM0TFCtu56bmiCnynAmcFLxM40pZSM6wK6lksaog3x274ScWKVPokTZkobM1N8TOY21Hseh7YypGepFbyr+53UzE10GOZdpZlCy+aIoE8QkZPo86XOFzIixJZQpbm8lbEgVZcZGVLEheIsvL5P2Wd1z697dea1xXcRRhiM4hlPw4AIacAtNaAEDAc/wCm/Oo/PivDsf89aSU8wcwh84nz/n5I/e</latexit><latexit sha1_base64="gFcHvNgQQNTm7tzL2dtEoUH8a9o=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxgq2FJpTNdtIu3Wzi7kYooX/CiwdFvPp3vPlv3LY5aOuDgcd7M8zMC1PBtXHdb6e0srq2vlHerGxt7+zuVfcP2jrJFMMWS0SiOiHVKLjEluFGYCdVSONQ4EM4upn6D0+oNE/kvRmnGMR0IHnEGTVW6vgoxJUfZ71qza27M5Bl4hWkBgWaveqX309YFqM0TFCtu56bmiCnynAmcFLxM40pZSM6wK6lksaog3x274ScWKVPokTZkobM1N8TOY21Hseh7YypGepFbyr+53UzE10GOZdpZlCy+aIoE8QkZPo86XOFzIixJZQpbm8lbEgVZcZGVLEheIsvL5P2Wd1z697dea1xXcRRhiM4hlPw4AIacAtNaAEDAc/wCm/Oo/PivDsf89aSU8wcwh84nz/n5I/e</latexit><latexit sha1_base64="gFcHvNgQQNTm7tzL2dtEoUH8a9o=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxgq2FJpTNdtIu3Wzi7kYooX/CiwdFvPp3vPlv3LY5aOuDgcd7M8zMC1PBtXHdb6e0srq2vlHerGxt7+zuVfcP2jrJFMMWS0SiOiHVKLjEluFGYCdVSONQ4EM4upn6D0+oNE/kvRmnGMR0IHnEGTVW6vgoxJUfZ71qza27M5Bl4hWkBgWaveqX309YFqM0TFCtu56bmiCnynAmcFLxM40pZSM6wK6lksaog3x274ScWKVPokTZkobM1N8TOY21Hseh7YypGepFbyr+53UzE10GOZdpZlCy+aIoE8QkZPo86XOFzIixJZQpbm8lbEgVZcZGVLEheIsvL5P2Wd1z697dea1xXcRRhiM4hlPw4AIacAtNaAEDAc/wCm/Oo/PivDsf89aSU8wcwh84nz/n5I/e</latexit>

[LHCb] 

Muon energy

PRL 115, 111803 (2015) 



   ISMD 2021                                                                 14/07/2021                                         Eluned Smith 

Tree-level               decays

5

b ! c`⌫
<latexit sha1_base64="MDcs2YjJ3Vdmxc5Rei8WiofdMwY=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkATymY7aZduNnF3Uyihv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ219Y3Nru7RT3t3bPzisHB23dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji6m/ntMSrNE/loJikGMR1IHnFGjZWC0DcJYT4K4cusV6m6NXcOskq8glShQKNX+fL7CctilIYJqnXXc1MT5FQZzgROy36mMaVsRAfYtVTSGHWQz4+eknOr9EmUKFvSkLn6eyKnsdaTOLSdMTVDvezNxP+8bmaimyDnMs0MSrZYFGWC2E9nCZA+V8iMmFhCmeL2VsKGVFFmbE5lG4K3/PIqaV3WPLfmPVxV67dFHCU4hTO4AA+uoQ730IAmMHiCZ3iFN2fsvDjvzseidc0pZk7gD5zPH5bvkfg=</latexit><latexit sha1_base64="MDcs2YjJ3Vdmxc5Rei8WiofdMwY=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkATymY7aZduNnF3Uyihv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ219Y3Nru7RT3t3bPzisHB23dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji6m/ntMSrNE/loJikGMR1IHnFGjZWC0DcJYT4K4cusV6m6NXcOskq8glShQKNX+fL7CctilIYJqnXXc1MT5FQZzgROy36mMaVsRAfYtVTSGHWQz4+eknOr9EmUKFvSkLn6eyKnsdaTOLSdMTVDvezNxP+8bmaimyDnMs0MSrZYFGWC2E9nCZA+V8iMmFhCmeL2VsKGVFFmbE5lG4K3/PIqaV3WPLfmPVxV67dFHCU4hTO4AA+uoQ730IAmMHiCZ3iFN2fsvDjvzseidc0pZk7gD5zPH5bvkfg=</latexit><latexit sha1_base64="MDcs2YjJ3Vdmxc5Rei8WiofdMwY=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkATymY7aZduNnF3Uyihv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ219Y3Nru7RT3t3bPzisHB23dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji6m/ntMSrNE/loJikGMR1IHnFGjZWC0DcJYT4K4cusV6m6NXcOskq8glShQKNX+fL7CctilIYJqnXXc1MT5FQZzgROy36mMaVsRAfYtVTSGHWQz4+eknOr9EmUKFvSkLn6eyKnsdaTOLSdMTVDvezNxP+8bmaimyDnMs0MSrZYFGWC2E9nCZA+V8iMmFhCmeL2VsKGVFFmbE5lG4K3/PIqaV3WPLfmPVxV67dFHCU4hTO4AA+uoQ730IAmMHiCZ3iFN2fsvDjvzseidc0pZk7gD5zPH5bvkfg=</latexit><latexit sha1_base64="MDcs2YjJ3Vdmxc5Rei8WiofdMwY=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkATymY7aZduNnF3Uyihv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ219Y3Nru7RT3t3bPzisHB23dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji6m/ntMSrNE/loJikGMR1IHnFGjZWC0DcJYT4K4cusV6m6NXcOskq8glShQKNX+fL7CctilIYJqnXXc1MT5FQZzgROy36mMaVsRAfYtVTSGHWQz4+eknOr9EmUKFvSkLn6eyKnsdaTOLSdMTVDvezNxP+8bmaimyDnMs0MSrZYFGWC2E9nCZA+V8iMmFhCmeL2VsKGVFFmbE5lG4K3/PIqaV3WPLfmPVxV67dFHCU4hTO4AA+uoQ730IAmMHiCZ3iFN2fsvDjvzseidc0pZk7gD5zPH5bvkfg=</latexit>

` = e, µ
<latexit sha1_base64="c5fViC0E3LhiLtgrc0Xgu5L1f1c=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgQcKuCHoRgl48RjAmsLuE2UlvMmQey8ysEEI+w4sHRbz6Nd78GyfJHjSxoKGo6qa7K8k4M9b3v73Syura+kZ5s7K1vbO7V90/eDQq1xRaVHGlOwkxwJmElmWWQyfTQETCoZ0Mb6d++wm0YUo+2FEGsSB9yVJGiXVSGAHn1xjOIpF3qzW/7s+Al0lQkBoq0OxWv6KeorkAaSknxoSBn9l4TLRllMOkEuUGMkKHpA+ho5IIMPF4dvIEnzilh1OlXUmLZ+rviTERxoxE4joFsQOz6E3F/7wwt+lVPGYyyy1IOl+U5hxbhaf/4x7TQC0fOUKoZu5WTAdEE2pdShUXQrD48jJ5PK8Hfj24v6g1boo4yugIHaNTFKBL1EB3qIlaiCKFntErevOs9+K9ex/z1pJXzByiP/A+fwBrXJCt</latexit><latexit sha1_base64="c5fViC0E3LhiLtgrc0Xgu5L1f1c=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgQcKuCHoRgl48RjAmsLuE2UlvMmQey8ysEEI+w4sHRbz6Nd78GyfJHjSxoKGo6qa7K8k4M9b3v73Syura+kZ5s7K1vbO7V90/eDQq1xRaVHGlOwkxwJmElmWWQyfTQETCoZ0Mb6d++wm0YUo+2FEGsSB9yVJGiXVSGAHn1xjOIpF3qzW/7s+Al0lQkBoq0OxWv6KeorkAaSknxoSBn9l4TLRllMOkEuUGMkKHpA+ho5IIMPF4dvIEnzilh1OlXUmLZ+rviTERxoxE4joFsQOz6E3F/7wwt+lVPGYyyy1IOl+U5hxbhaf/4x7TQC0fOUKoZu5WTAdEE2pdShUXQrD48jJ5PK8Hfj24v6g1boo4yugIHaNTFKBL1EB3qIlaiCKFntErevOs9+K9ex/z1pJXzByiP/A+fwBrXJCt</latexit><latexit sha1_base64="c5fViC0E3LhiLtgrc0Xgu5L1f1c=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgQcKuCHoRgl48RjAmsLuE2UlvMmQey8ysEEI+w4sHRbz6Nd78GyfJHjSxoKGo6qa7K8k4M9b3v73Syura+kZ5s7K1vbO7V90/eDQq1xRaVHGlOwkxwJmElmWWQyfTQETCoZ0Mb6d++wm0YUo+2FEGsSB9yVJGiXVSGAHn1xjOIpF3qzW/7s+Al0lQkBoq0OxWv6KeorkAaSknxoSBn9l4TLRllMOkEuUGMkKHpA+ho5IIMPF4dvIEnzilh1OlXUmLZ+rviTERxoxE4joFsQOz6E3F/7wwt+lVPGYyyy1IOl+U5hxbhaf/4x7TQC0fOUKoZu5WTAdEE2pdShUXQrD48jJ5PK8Hfj24v6g1boo4yugIHaNTFKBL1EB3qIlaiCKFntErevOs9+K9ex/z1pJXzByiP/A+fwBrXJCt</latexit><latexit sha1_base64="c5fViC0E3LhiLtgrc0Xgu5L1f1c=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgQcKuCHoRgl48RjAmsLuE2UlvMmQey8ysEEI+w4sHRbz6Nd78GyfJHjSxoKGo6qa7K8k4M9b3v73Syura+kZ5s7K1vbO7V90/eDQq1xRaVHGlOwkxwJmElmWWQyfTQETCoZ0Mb6d++wm0YUo+2FEGsSB9yVJGiXVSGAHn1xjOIpF3qzW/7s+Al0lQkBoq0OxWv6KeorkAaSknxoSBn9l4TLRllMOkEuUGMkKHpA+ho5IIMPF4dvIEnzilh1OlXUmLZ+rviTERxoxE4joFsQOz6E3F/7wwt+lVPGYyyy1IOl+U5hxbhaf/4x7TQC0fOUKoZu5WTAdEE2pdShUXQrD48jJ5PK8Hfj24v6g1boo4yugIHaNTFKBL1EB3qIlaiCKFntErevOs9+K9ex/z1pJXzByiP/A+fwBrXJCt</latexit>

[Belle] 

` = µ
<latexit sha1_base64="gFcHvNgQQNTm7tzL2dtEoUH8a9o=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxgq2FJpTNdtIu3Wzi7kYooX/CiwdFvPp3vPlv3LY5aOuDgcd7M8zMC1PBtXHdb6e0srq2vlHerGxt7+zuVfcP2jrJFMMWS0SiOiHVKLjEluFGYCdVSONQ4EM4upn6D0+oNE/kvRmnGMR0IHnEGTVW6vgoxJUfZ71qza27M5Bl4hWkBgWaveqX309YFqM0TFCtu56bmiCnynAmcFLxM40pZSM6wK6lksaog3x274ScWKVPokTZkobM1N8TOY21Hseh7YypGepFbyr+53UzE10GOZdpZlCy+aIoE8QkZPo86XOFzIixJZQpbm8lbEgVZcZGVLEheIsvL5P2Wd1z697dea1xXcRRhiM4hlPw4AIacAtNaAEDAc/wCm/Oo/PivDsf89aSU8wcwh84nz/n5I/e</latexit><latexit sha1_base64="gFcHvNgQQNTm7tzL2dtEoUH8a9o=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxgq2FJpTNdtIu3Wzi7kYooX/CiwdFvPp3vPlv3LY5aOuDgcd7M8zMC1PBtXHdb6e0srq2vlHerGxt7+zuVfcP2jrJFMMWS0SiOiHVKLjEluFGYCdVSONQ4EM4upn6D0+oNE/kvRmnGMR0IHnEGTVW6vgoxJUfZ71qza27M5Bl4hWkBgWaveqX309YFqM0TFCtu56bmiCnynAmcFLxM40pZSM6wK6lksaog3x274ScWKVPokTZkobM1N8TOY21Hseh7YypGepFbyr+53UzE10GOZdpZlCy+aIoE8QkZPo86XOFzIixJZQpbm8lbEgVZcZGVLEheIsvL5P2Wd1z697dea1xXcRRhiM4hlPw4AIacAtNaAEDAc/wCm/Oo/PivDsf89aSU8wcwh84nz/n5I/e</latexit><latexit sha1_base64="gFcHvNgQQNTm7tzL2dtEoUH8a9o=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxgq2FJpTNdtIu3Wzi7kYooX/CiwdFvPp3vPlv3LY5aOuDgcd7M8zMC1PBtXHdb6e0srq2vlHerGxt7+zuVfcP2jrJFMMWS0SiOiHVKLjEluFGYCdVSONQ4EM4upn6D0+oNE/kvRmnGMR0IHnEGTVW6vgoxJUfZ71qza27M5Bl4hWkBgWaveqX309YFqM0TFCtu56bmiCnynAmcFLxM40pZSM6wK6lksaog3x274ScWKVPokTZkobM1N8TOY21Hseh7YypGepFbyr+53UzE10GOZdpZlCy+aIoE8QkZPo86XOFzIixJZQpbm8lbEgVZcZGVLEheIsvL5P2Wd1z697dea1xXcRRhiM4hlPw4AIacAtNaAEDAc/wCm/Oo/PivDsf89aSU8wcwh84nz/n5I/e</latexit><latexit sha1_base64="gFcHvNgQQNTm7tzL2dtEoUH8a9o=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9OKxgq2FJpTNdtIu3Wzi7kYooX/CiwdFvPp3vPlv3LY5aOuDgcd7M8zMC1PBtXHdb6e0srq2vlHerGxt7+zuVfcP2jrJFMMWS0SiOiHVKLjEluFGYCdVSONQ4EM4upn6D0+oNE/kvRmnGMR0IHnEGTVW6vgoxJUfZ71qza27M5Bl4hWkBgWaveqX309YFqM0TFCtu56bmiCnynAmcFLxM40pZSM6wK6lksaog3x274ScWKVPokTZkobM1N8TOY21Hseh7YypGepFbyr+53UzE10GOZdpZlCy+aIoE8QkZPo86XOFzIixJZQpbm8lbEgVZcZGVLEheIsvL5P2Wd1z697dea1xXcRRhiM4hlPw4AIacAtNaAEDAc/wCm/Oo/PivDsf89aSU8wcwh84nz/n5I/e</latexit>

[LHCb] 

Babar.  Phys. Rev. Lett. 109, 101802 (2012)

Belle15 Phys. Rev. D92, 7, 072014 (2015)  

Belle17 Phys. Rev. Lett. 118, 21, 211801 (2017)  

Belle19 Phys. Rev. Lett. 124, 161803 (2020)

LHCb15 Phys. Rev. Lett. 115, 111803 (2015)

LHCb18 Phys. Rev. D 97, 072013 (2018)
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b ! c`⌫
<latexit sha1_base64="MDcs2YjJ3Vdmxc5Rei8WiofdMwY=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkATymY7aZduNnF3Uyihv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ219Y3Nru7RT3t3bPzisHB23dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji6m/ntMSrNE/loJikGMR1IHnFGjZWC0DcJYT4K4cusV6m6NXcOskq8glShQKNX+fL7CctilIYJqnXXc1MT5FQZzgROy36mMaVsRAfYtVTSGHWQz4+eknOr9EmUKFvSkLn6eyKnsdaTOLSdMTVDvezNxP+8bmaimyDnMs0MSrZYFGWC2E9nCZA+V8iMmFhCmeL2VsKGVFFmbE5lG4K3/PIqaV3WPLfmPVxV67dFHCU4hTO4AA+uoQ730IAmMHiCZ3iFN2fsvDjvzseidc0pZk7gD5zPH5bvkfg=</latexit><latexit sha1_base64="MDcs2YjJ3Vdmxc5Rei8WiofdMwY=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkATymY7aZduNnF3Uyihv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ219Y3Nru7RT3t3bPzisHB23dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji6m/ntMSrNE/loJikGMR1IHnFGjZWC0DcJYT4K4cusV6m6NXcOskq8glShQKNX+fL7CctilIYJqnXXc1MT5FQZzgROy36mMaVsRAfYtVTSGHWQz4+eknOr9EmUKFvSkLn6eyKnsdaTOLSdMTVDvezNxP+8bmaimyDnMs0MSrZYFGWC2E9nCZA+V8iMmFhCmeL2VsKGVFFmbE5lG4K3/PIqaV3WPLfmPVxV67dFHCU4hTO4AA+uoQ730IAmMHiCZ3iFN2fsvDjvzseidc0pZk7gD5zPH5bvkfg=</latexit><latexit sha1_base64="MDcs2YjJ3Vdmxc5Rei8WiofdMwY=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkATymY7aZduNnF3Uyihv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ219Y3Nru7RT3t3bPzisHB23dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji6m/ntMSrNE/loJikGMR1IHnFGjZWC0DcJYT4K4cusV6m6NXcOskq8glShQKNX+fL7CctilIYJqnXXc1MT5FQZzgROy36mMaVsRAfYtVTSGHWQz4+eknOr9EmUKFvSkLn6eyKnsdaTOLSdMTVDvezNxP+8bmaimyDnMs0MSrZYFGWC2E9nCZA+V8iMmFhCmeL2VsKGVFFmbE5lG4K3/PIqaV3WPLfmPVxV67dFHCU4hTO4AA+uoQ730IAmMHiCZ3iFN2fsvDjvzseidc0pZk7gD5zPH5bvkfg=</latexit><latexit sha1_base64="MDcs2YjJ3Vdmxc5Rei8WiofdMwY=">AAAB9HicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkATymY7aZduNnF3Uyihv8OLB0W8+mO8+W/ctjlo64OBx3szzMwLU8G1cd1vZ219Y3Nru7RT3t3bPzisHB23dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji6m/ntMSrNE/loJikGMR1IHnFGjZWC0DcJYT4K4cusV6m6NXcOskq8glShQKNX+fL7CctilIYJqnXXc1MT5FQZzgROy36mMaVsRAfYtVTSGHWQz4+eknOr9EmUKFvSkLn6eyKnsdaTOLSdMTVDvezNxP+8bmaimyDnMs0MSrZYFGWC2E9nCZA+V8iMmFhCmeL2VsKGVFFmbE5lG4K3/PIqaV3WPLfmPVxV67dFHCU4hTO4AA+uoQ730IAmMHiCZ3iFN2fsvDjvzseidc0pZk7gD5zPH5bvkfg=</latexit>

b ! s`+`�
<latexit sha1_base64="EGl7Tc/w756mETMvK6590yX4tbY=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyT6aQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYCEjWBupZ+8Fno6R8ijnd9lxPvtP8p5ddWrOFOgvcQtShQKNnv3p9WOSRlRowrFSXddJtJ9hqRnhNK94qaIJJiM8oF1DBY6o8rPp/jk6NEofhbE0T2g0VX92ZDhSahwFpjLCeqjmvYn4n9dNdXjhZ0wkqaaCzAaFKUfm5EkYqM8kJZqPDcFEMrMrIkMsMdEmsooJwZ0/+S9pndZcp+benFXrl0UcZdiHAzgCF86hDtfQgCYQeIAneIFX69F6tt6s91lpySp6duEXrI9vym+V8Q==</latexit><latexit sha1_base64="EGl7Tc/w756mETMvK6590yX4tbY=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyT6aQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYCEjWBupZ+8Fno6R8ijnd9lxPvtP8p5ddWrOFOgvcQtShQKNnv3p9WOSRlRowrFSXddJtJ9hqRnhNK94qaIJJiM8oF1DBY6o8rPp/jk6NEofhbE0T2g0VX92ZDhSahwFpjLCeqjmvYn4n9dNdXjhZ0wkqaaCzAaFKUfm5EkYqM8kJZqPDcFEMrMrIkMsMdEmsooJwZ0/+S9pndZcp+benFXrl0UcZdiHAzgCF86hDtfQgCYQeIAneIFX69F6tt6s91lpySp6duEXrI9vym+V8Q==</latexit><latexit sha1_base64="EGl7Tc/w756mETMvK6590yX4tbY=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyT6aQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYCEjWBupZ+8Fno6R8ijnd9lxPvtP8p5ddWrOFOgvcQtShQKNnv3p9WOSRlRowrFSXddJtJ9hqRnhNK94qaIJJiM8oF1DBY6o8rPp/jk6NEofhbE0T2g0VX92ZDhSahwFpjLCeqjmvYn4n9dNdXjhZ0wkqaaCzAaFKUfm5EkYqM8kJZqPDcFEMrMrIkMsMdEmsooJwZ0/+S9pndZcp+benFXrl0UcZdiHAzgCF86hDtfQgCYQeIAneIFX69F6tt6s91lpySp6duEXrI9vym+V8Q==</latexit><latexit sha1_base64="EGl7Tc/w756mETMvK6590yX4tbY=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiCGJJRNBl0Y3LCvYBTSyT6aQdOpmEmYlQYhb+ihsXirj1N9z5N07bLLR6YJjDOfdy7z1BwpnSjvNllRYWl5ZXyquVtfWNzS17e6el4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB0NfHb91QqFotbPU6oH+GBYCEjWBupZ+8Fno6R8ijnd9lxPvtP8p5ddWrOFOgvcQtShQKNnv3p9WOSRlRowrFSXddJtJ9hqRnhNK94qaIJJiM8oF1DBY6o8rPp/jk6NEofhbE0T2g0VX92ZDhSahwFpjLCeqjmvYn4n9dNdXjhZ0wkqaaCzAaFKUfm5EkYqM8kJZqPDcFEMrMrIkMsMdEmsooJwZ0/+S9pndZcp+benFXrl0UcZdiHAzgCF86hDtfQgCYQeIAneIFX69F6tt6s91lpySp6duEXrI9vym+V8Q==</latexit>

⇠ 3�
<latexit sha1_base64="Hcg7tiFduYqFVfG338YcmlYixGM=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4GjJOUbsrunFZwT5gOpRMmmlDk8yQZIQy9DPcuFDErV/jzr8x01ZQ0QMJh3Pu5d57opQzbRD6cEorq2vrG+XNytb2zu5edf+go5NMEdomCU9UL8KaciZp2zDDaS9VFIuI0240uS787j1VmiXyzkxTGgo8kixmBBsrBX3NhG+/kcCDag25jQLncEH8hiWo7iHfh56L5qiBJVqD6nt/mJBMUGkIx1oHHkpNmGNlGOF0VulnmqaYTPCIBpZKLKgO8/nKM3hilSGME2WfNHCufu/IsdB6KiJbKbAZ699eIf7lBZmJL8OcyTQzVJLFoDjj0CSwuB8OmaLE8KklmChmd4VkjBUmxqZUsSF8XQr/J50z10Oud1uvNa+WcZTBETgGp8ADF6AJbkALtAEBCXgAT+DZMc6j8+K8LkpLzrLnEPyA8/YJ0HORmw==</latexit><latexit sha1_base64="Hcg7tiFduYqFVfG338YcmlYixGM=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4GjJOUbsrunFZwT5gOpRMmmlDk8yQZIQy9DPcuFDErV/jzr8x01ZQ0QMJh3Pu5d57opQzbRD6cEorq2vrG+XNytb2zu5edf+go5NMEdomCU9UL8KaciZp2zDDaS9VFIuI0240uS787j1VmiXyzkxTGgo8kixmBBsrBX3NhG+/kcCDag25jQLncEH8hiWo7iHfh56L5qiBJVqD6nt/mJBMUGkIx1oHHkpNmGNlGOF0VulnmqaYTPCIBpZKLKgO8/nKM3hilSGME2WfNHCufu/IsdB6KiJbKbAZ699eIf7lBZmJL8OcyTQzVJLFoDjj0CSwuB8OmaLE8KklmChmd4VkjBUmxqZUsSF8XQr/J50z10Oud1uvNa+WcZTBETgGp8ADF6AJbkALtAEBCXgAT+DZMc6j8+K8LkpLzrLnEPyA8/YJ0HORmw==</latexit><latexit sha1_base64="Hcg7tiFduYqFVfG338YcmlYixGM=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4GjJOUbsrunFZwT5gOpRMmmlDk8yQZIQy9DPcuFDErV/jzr8x01ZQ0QMJh3Pu5d57opQzbRD6cEorq2vrG+XNytb2zu5edf+go5NMEdomCU9UL8KaciZp2zDDaS9VFIuI0240uS787j1VmiXyzkxTGgo8kixmBBsrBX3NhG+/kcCDag25jQLncEH8hiWo7iHfh56L5qiBJVqD6nt/mJBMUGkIx1oHHkpNmGNlGOF0VulnmqaYTPCIBpZKLKgO8/nKM3hilSGME2WfNHCufu/IsdB6KiJbKbAZ699eIf7lBZmJL8OcyTQzVJLFoDjj0CSwuB8OmaLE8KklmChmd4VkjBUmxqZUsSF8XQr/J50z10Oud1uvNa+WcZTBETgGp8ADF6AJbkALtAEBCXgAT+DZMc6j8+K8LkpLzrLnEPyA8/YJ0HORmw==</latexit><latexit sha1_base64="Hcg7tiFduYqFVfG338YcmlYixGM=">AAAB8nicdVDLSgMxFM3UV62vqks3wSK4GjJOUbsrunFZwT5gOpRMmmlDk8yQZIQy9DPcuFDErV/jzr8x01ZQ0QMJh3Pu5d57opQzbRD6cEorq2vrG+XNytb2zu5edf+go5NMEdomCU9UL8KaciZp2zDDaS9VFIuI0240uS787j1VmiXyzkxTGgo8kixmBBsrBX3NhG+/kcCDag25jQLncEH8hiWo7iHfh56L5qiBJVqD6nt/mJBMUGkIx1oHHkpNmGNlGOF0VulnmqaYTPCIBpZKLKgO8/nKM3hilSGME2WfNHCufu/IsdB6KiJbKbAZ699eIf7lBZmJL8OcyTQzVJLFoDjj0CSwuB8OmaLE8KklmChmd4VkjBUmxqZUsSF8XQr/J50z10Oud1uvNa+WcZTBETgGp8ADF6AJbkALtAEBCXgAT+DZMc6j8+K8LkpLzrLnEPyA8/YJ0HORmw==</latexit>

Tree-level: R(D(⇤))
<latexit sha1_base64="mkSyTbZYmaO3cZOyjRiWpZv7Zwk=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VoXYQkhrbuirpwWcU+sI1lMp22QyeTMDMRSuhfuHGhiFv/xp1/46StoKIHLhzOuZd77/EjRqWyrA8js7S8srqWXc9tbG5t7+R395oyjAUmDRyyULR9JAmjnDQUVYy0I0FQ4DPS8sfnqd+6J0LSkN+oSUS8AA05HVCMlJZur4sXd0nxuDQt9fIFyzytlh23DC3Tsiq2Y6fEqbgnLrS1kqIAFqj38u/dfojjgHCFGZKyY1uR8hIkFMWMTHPdWJII4TEako6mHAVEesns4ik80kofDkKhiys4U79PJCiQchL4ujNAaiR/e6n4l9eJ1aDqJZRHsSIczxcNYgZVCNP3YZ8KghWbaIKwoPpWiEdIIKx0SDkdwten8H/SdEzbMu0rt1A7W8SRBQfgEBSBDSqgBi5BHTQABhw8gCfwbEjj0XgxXuetGWMxsw9+wHj7BAh0j9g=</latexit><latexit sha1_base64="mkSyTbZYmaO3cZOyjRiWpZv7Zwk=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VoXYQkhrbuirpwWcU+sI1lMp22QyeTMDMRSuhfuHGhiFv/xp1/46StoKIHLhzOuZd77/EjRqWyrA8js7S8srqWXc9tbG5t7+R395oyjAUmDRyyULR9JAmjnDQUVYy0I0FQ4DPS8sfnqd+6J0LSkN+oSUS8AA05HVCMlJZur4sXd0nxuDQt9fIFyzytlh23DC3Tsiq2Y6fEqbgnLrS1kqIAFqj38u/dfojjgHCFGZKyY1uR8hIkFMWMTHPdWJII4TEako6mHAVEesns4ik80kofDkKhiys4U79PJCiQchL4ujNAaiR/e6n4l9eJ1aDqJZRHsSIczxcNYgZVCNP3YZ8KghWbaIKwoPpWiEdIIKx0SDkdwten8H/SdEzbMu0rt1A7W8SRBQfgEBSBDSqgBi5BHTQABhw8gCfwbEjj0XgxXuetGWMxsw9+wHj7BAh0j9g=</latexit><latexit sha1_base64="mkSyTbZYmaO3cZOyjRiWpZv7Zwk=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VoXYQkhrbuirpwWcU+sI1lMp22QyeTMDMRSuhfuHGhiFv/xp1/46StoKIHLhzOuZd77/EjRqWyrA8js7S8srqWXc9tbG5t7+R395oyjAUmDRyyULR9JAmjnDQUVYy0I0FQ4DPS8sfnqd+6J0LSkN+oSUS8AA05HVCMlJZur4sXd0nxuDQt9fIFyzytlh23DC3Tsiq2Y6fEqbgnLrS1kqIAFqj38u/dfojjgHCFGZKyY1uR8hIkFMWMTHPdWJII4TEako6mHAVEesns4ik80kofDkKhiys4U79PJCiQchL4ujNAaiR/e6n4l9eJ1aDqJZRHsSIczxcNYgZVCNP3YZ8KghWbaIKwoPpWiEdIIKx0SDkdwten8H/SdEzbMu0rt1A7W8SRBQfgEBSBDSqgBi5BHTQABhw8gCfwbEjj0XgxXuetGWMxsw9+wHj7BAh0j9g=</latexit><latexit sha1_base64="hP+6LrUf2d3tZaldqaQQvEKMXyw=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odBu3wMYA6nMMFXEEIN3AHD9CBLghI4BXevYn35n2suqp569LO4I+8zx84xIo4</latexit><latexit sha1_base64="ZzVbPfIGcDYfIOLTWDa1PSSnZlQ=">AAAB5nicbZBLTwIxFIXv4AsRFd26aSQm4ILMuMGliS5copFHhJF0SgcaOp1Je8eETPgXblxojD/Jnf/G8lgoeJImX85p03tPkEhh0HW/ndzG5tb2Tn63sFfcPzgsHRVbJk41400Wy1h3Amq4FIo3UaDknURzGgWSt4Px9SxvP3NtRKwecJJwP6JDJULBKFrr8b5y85RVzqvTar9UdmvuXGQdvCWUYalGv/TVG8QsjbhCJqkxXc9N0M+oRsEknxZ6qeEJZWM65F2Likbc+Nl84ik5s86AhLG2RyGZu79fZDQyZhIF9mZEcWRWs5n5X9ZNMbz0M6GSFLlii4/CVBKMyWx9MhCaM5QTC5RpYWclbEQ1ZWhLKtgSvNWV16F1UfPcmnfnQh5O4BQq4EEdruAWGtAEBgpe4A3eHeO8Oh+LunLOsrdj+CPn8wd4sI46</latexit><latexit sha1_base64="G1fvzI4/09Ujug3MwvtM023C6dI=">AAAB5nicdZDNTgIxFIXv4B8iKrp100hMwAXpIAHcmejCJRoBIyDplAINnc6k7ZiQCW/hxoXG+EjufBs7gIkaPUmTk++06b3HCwXXBuMPJ7Wyura+kd7MbGW3d3Zze9mWDiJFWZMGIlC3HtFMcMmahhvBbkPFiO8J1vYm50nefmBK80DemGnIej4ZST7klBiL7q4LF/dx4bg4K/ZzeVw6rVfLlSrCJYxrbtlNTLlWOakg15JEeViq0c+9dwcBjXwmDRVE646LQ9OLiTKcCjbLdCPNQkInZMQ61kriM92L5xPP0JElAzQMlD3SoDn9/iImvtZT37M3fWLG+neWwL+yTmSG9V7MZRgZJunio2EkkAlQsj4acMWoEVNrCFXczoromChCjS0pY0v42hT9b1rlkotL7hWGNBzAIRTAhRqcwSU0oAkUJDzCM7w42nlyXhd1pZxlb/vwQ87bJ9Xpjnw=</latexit><latexit sha1_base64="Z73J1mUX9nOZyvaCeplEx8T3O4Y=">AAAB8XicdVDLTgIxFO3gC/GFunTTSEzABemMBHBH1IVLNPKIMJJOKdDQ6UzajgmZ8BduXGiMW//GnX9jBzBRoye5yck59+bee7yQM6UR+rBSS8srq2vp9czG5tb2TnZ3r6mCSBLaIAEPZNvDinImaEMzzWk7lBT7Hqctb3ye+K17KhULxI2ehNT18VCwASNYG+n2On9xF+ePC9NCL5tDxdNq2SmVISoiVLEdOyFOpXRSgrZREuTAAvVe9r3bD0jkU6EJx0p1bBRqN8ZSM8LpNNONFA0xGeMh7RgqsE+VG88unsIjo/ThIJCmhIYz9ftEjH2lJr5nOn2sR+q3l4h/eZ1ID6puzEQYaSrIfNEg4lAHMHkf9pmkRPOJIZhIZm6FZIQlJtqElDEhfH0K/ydNp2ijon2FcrWzRRxpcAAOQR7YoAJq4BLUQQMQIMADeALPlrIerRfrdd6ashYz++AHrLdPBzSP1A==</latexit><latexit sha1_base64="mkSyTbZYmaO3cZOyjRiWpZv7Zwk=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VoXYQkhrbuirpwWcU+sI1lMp22QyeTMDMRSuhfuHGhiFv/xp1/46StoKIHLhzOuZd77/EjRqWyrA8js7S8srqWXc9tbG5t7+R395oyjAUmDRyyULR9JAmjnDQUVYy0I0FQ4DPS8sfnqd+6J0LSkN+oSUS8AA05HVCMlJZur4sXd0nxuDQt9fIFyzytlh23DC3Tsiq2Y6fEqbgnLrS1kqIAFqj38u/dfojjgHCFGZKyY1uR8hIkFMWMTHPdWJII4TEako6mHAVEesns4ik80kofDkKhiys4U79PJCiQchL4ujNAaiR/e6n4l9eJ1aDqJZRHsSIczxcNYgZVCNP3YZ8KghWbaIKwoPpWiEdIIKx0SDkdwten8H/SdEzbMu0rt1A7W8SRBQfgEBSBDSqgBi5BHTQABhw8gCfwbEjj0XgxXuetGWMxsw9+wHj7BAh0j9g=</latexit><latexit sha1_base64="mkSyTbZYmaO3cZOyjRiWpZv7Zwk=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VoXYQkhrbuirpwWcU+sI1lMp22QyeTMDMRSuhfuHGhiFv/xp1/46StoKIHLhzOuZd77/EjRqWyrA8js7S8srqWXc9tbG5t7+R395oyjAUmDRyyULR9JAmjnDQUVYy0I0FQ4DPS8sfnqd+6J0LSkN+oSUS8AA05HVCMlJZur4sXd0nxuDQt9fIFyzytlh23DC3Tsiq2Y6fEqbgnLrS1kqIAFqj38u/dfojjgHCFGZKyY1uR8hIkFMWMTHPdWJII4TEako6mHAVEesns4ik80kofDkKhiys4U79PJCiQchL4ujNAaiR/e6n4l9eJ1aDqJZRHsSIczxcNYgZVCNP3YZ8KghWbaIKwoPpWiEdIIKx0SDkdwten8H/SdEzbMu0rt1A7W8SRBQfgEBSBDSqgBi5BHTQABhw8gCfwbEjj0XgxXuetGWMxsw9+wHj7BAh0j9g=</latexit><latexit sha1_base64="mkSyTbZYmaO3cZOyjRiWpZv7Zwk=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VoXYQkhrbuirpwWcU+sI1lMp22QyeTMDMRSuhfuHGhiFv/xp1/46StoKIHLhzOuZd77/EjRqWyrA8js7S8srqWXc9tbG5t7+R395oyjAUmDRyyULR9JAmjnDQUVYy0I0FQ4DPS8sfnqd+6J0LSkN+oSUS8AA05HVCMlJZur4sXd0nxuDQt9fIFyzytlh23DC3Tsiq2Y6fEqbgnLrS1kqIAFqj38u/dfojjgHCFGZKyY1uR8hIkFMWMTHPdWJII4TEako6mHAVEesns4ik80kofDkKhiys4U79PJCiQchL4ujNAaiR/e6n4l9eJ1aDqJZRHsSIczxcNYgZVCNP3YZ8KghWbaIKwoPpWiEdIIKx0SDkdwten8H/SdEzbMu0rt1A7W8SRBQfgEBSBDSqgBi5BHTQABhw8gCfwbEjj0XgxXuetGWMxsw9+wHj7BAh0j9g=</latexit><latexit sha1_base64="mkSyTbZYmaO3cZOyjRiWpZv7Zwk=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VoXYQkhrbuirpwWcU+sI1lMp22QyeTMDMRSuhfuHGhiFv/xp1/46StoKIHLhzOuZd77/EjRqWyrA8js7S8srqWXc9tbG5t7+R395oyjAUmDRyyULR9JAmjnDQUVYy0I0FQ4DPS8sfnqd+6J0LSkN+oSUS8AA05HVCMlJZur4sXd0nxuDQt9fIFyzytlh23DC3Tsiq2Y6fEqbgnLrS1kqIAFqj38u/dfojjgHCFGZKyY1uR8hIkFMWMTHPdWJII4TEako6mHAVEesns4ik80kofDkKhiys4U79PJCiQchL4ujNAaiR/e6n4l9eJ1aDqJZRHsSIczxcNYgZVCNP3YZ8KghWbaIKwoPpWiEdIIKx0SDkdwten8H/SdEzbMu0rt1A7W8SRBQfgEBSBDSqgBi5BHTQABhw8gCfwbEjj0XgxXuetGWMxsw9+wHj7BAh0j9g=</latexit><latexit sha1_base64="mkSyTbZYmaO3cZOyjRiWpZv7Zwk=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VoXYQkhrbuirpwWcU+sI1lMp22QyeTMDMRSuhfuHGhiFv/xp1/46StoKIHLhzOuZd77/EjRqWyrA8js7S8srqWXc9tbG5t7+R395oyjAUmDRyyULR9JAmjnDQUVYy0I0FQ4DPS8sfnqd+6J0LSkN+oSUS8AA05HVCMlJZur4sXd0nxuDQt9fIFyzytlh23DC3Tsiq2Y6fEqbgnLrS1kqIAFqj38u/dfojjgHCFGZKyY1uR8hIkFMWMTHPdWJII4TEako6mHAVEesns4ik80kofDkKhiys4U79PJCiQchL4ujNAaiR/e6n4l9eJ1aDqJZRHsSIczxcNYgZVCNP3YZ8KghWbaIKwoPpWiEdIIKx0SDkdwten8H/SdEzbMu0rt1A7W8SRBQfgEBSBDSqgBi5BHTQABhw8gCfwbEjj0XgxXuetGWMxsw9+wHj7BAh0j9g=</latexit><latexit sha1_base64="mkSyTbZYmaO3cZOyjRiWpZv7Zwk=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VoXYQkhrbuirpwWcU+sI1lMp22QyeTMDMRSuhfuHGhiFv/xp1/46StoKIHLhzOuZd77/EjRqWyrA8js7S8srqWXc9tbG5t7+R395oyjAUmDRyyULR9JAmjnDQUVYy0I0FQ4DPS8sfnqd+6J0LSkN+oSUS8AA05HVCMlJZur4sXd0nxuDQt9fIFyzytlh23DC3Tsiq2Y6fEqbgnLrS1kqIAFqj38u/dfojjgHCFGZKyY1uR8hIkFMWMTHPdWJII4TEako6mHAVEesns4ik80kofDkKhiys4U79PJCiQchL4ujNAaiR/e6n4l9eJ1aDqJZRHsSIczxcNYgZVCNP3YZ8KghWbaIKwoPpWiEdIIKx0SDkdwten8H/SdEzbMu0rt1A7W8SRBQfgEBSBDSqgBi5BHTQABhw8gCfwbEjj0XgxXuetGWMxsw9+wHj7BAh0j9g=</latexit>

Flavour Changing Neutral Current 
(loop-suppressed): 

• Branching fractions 

• Angular analysis 

•Lepton Flavour 
Universality tests  
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Branching fractions Angular analysis

q2 = m2(`+`�)
<latexit sha1_base64="iJ84vZm4pcZJRqpCTQpPlV9XBYI=">AAACCHicbVDLSgMxFM3UV62vUZcuDBahIpaZIuhGKLpxWcE+oJ2WTJrW0CQzJhmhDLN046+4caGIWz/BnX9jpp2Fth4I93DOvdzc44eMKu0431ZuYXFpeSW/Wlhb39jcsrd3GiqIJCZ1HLBAtnykCKOC1DXVjLRCSRD3GWn6o6vUbz4QqWggbvU4JB5HQ0EHFCNtpJ69f9+NKwm8gDytpQ5hrBsfJ9N6khz17KJTdiaA88TNSBFkqPXsr04/wBEnQmOGlGq7Tqi9GElNMSNJoRMpEiI8QkPSNlQgTpQXTw5J4KFR+nAQSPOEhhP190SMuFJj7ptOjvSdmvVS8T+vHenBuRdTEUaaCDxdNIgY1AFMU4F9KgnWbGwIwpKav0J8hyTC2mRXMCG4syfPk0al7Dpl9+a0WL3M4siDPXAASsAFZ6AKrkEN1AEGj+AZvII368l6sd6tj2lrzspmdsEfWJ8/OeiY0w==</latexit><latexit sha1_base64="iJ84vZm4pcZJRqpCTQpPlV9XBYI=">AAACCHicbVDLSgMxFM3UV62vUZcuDBahIpaZIuhGKLpxWcE+oJ2WTJrW0CQzJhmhDLN046+4caGIWz/BnX9jpp2Fth4I93DOvdzc44eMKu0431ZuYXFpeSW/Wlhb39jcsrd3GiqIJCZ1HLBAtnykCKOC1DXVjLRCSRD3GWn6o6vUbz4QqWggbvU4JB5HQ0EHFCNtpJ69f9+NKwm8gDytpQ5hrBsfJ9N6khz17KJTdiaA88TNSBFkqPXsr04/wBEnQmOGlGq7Tqi9GElNMSNJoRMpEiI8QkPSNlQgTpQXTw5J4KFR+nAQSPOEhhP190SMuFJj7ptOjvSdmvVS8T+vHenBuRdTEUaaCDxdNIgY1AFMU4F9KgnWbGwIwpKav0J8hyTC2mRXMCG4syfPk0al7Dpl9+a0WL3M4siDPXAASsAFZ6AKrkEN1AEGj+AZvII368l6sd6tj2lrzspmdsEfWJ8/OeiY0w==</latexit><latexit sha1_base64="iJ84vZm4pcZJRqpCTQpPlV9XBYI=">AAACCHicbVDLSgMxFM3UV62vUZcuDBahIpaZIuhGKLpxWcE+oJ2WTJrW0CQzJhmhDLN046+4caGIWz/BnX9jpp2Fth4I93DOvdzc44eMKu0431ZuYXFpeSW/Wlhb39jcsrd3GiqIJCZ1HLBAtnykCKOC1DXVjLRCSRD3GWn6o6vUbz4QqWggbvU4JB5HQ0EHFCNtpJ69f9+NKwm8gDytpQ5hrBsfJ9N6khz17KJTdiaA88TNSBFkqPXsr04/wBEnQmOGlGq7Tqi9GElNMSNJoRMpEiI8QkPSNlQgTpQXTw5J4KFR+nAQSPOEhhP190SMuFJj7ptOjvSdmvVS8T+vHenBuRdTEUaaCDxdNIgY1AFMU4F9KgnWbGwIwpKav0J8hyTC2mRXMCG4syfPk0al7Dpl9+a0WL3M4siDPXAASsAFZ6AKrkEN1AEGj+AZvII368l6sd6tj2lrzspmdsEfWJ8/OeiY0w==</latexit><latexit sha1_base64="iJ84vZm4pcZJRqpCTQpPlV9XBYI=">AAACCHicbVDLSgMxFM3UV62vUZcuDBahIpaZIuhGKLpxWcE+oJ2WTJrW0CQzJhmhDLN046+4caGIWz/BnX9jpp2Fth4I93DOvdzc44eMKu0431ZuYXFpeSW/Wlhb39jcsrd3GiqIJCZ1HLBAtnykCKOC1DXVjLRCSRD3GWn6o6vUbz4QqWggbvU4JB5HQ0EHFCNtpJ69f9+NKwm8gDytpQ5hrBsfJ9N6khz17KJTdiaA88TNSBFkqPXsr04/wBEnQmOGlGq7Tqi9GElNMSNJoRMpEiI8QkPSNlQgTpQXTw5J4KFR+nAQSPOEhhP190SMuFJj7ptOjvSdmvVS8T+vHenBuRdTEUaaCDxdNIgY1AFMU4F9KgnWbGwIwpKav0J8hyTC2mRXMCG4syfPk0al7Dpl9+a0WL3M4siDPXAASsAFZ6AKrkEN1AEGj+AZvII368l6sd6tj2lrzspmdsEfWJ8/OeiY0w==</latexit>

(1.1 < q2 < 6.0)GeV2
<latexit sha1_base64="bvuGrXKbVKfnMgBRbOiMUr14taA=">AAACBnicbVDLSsNAFJ3UV62vqEsRgkWoICEpoi66KLrQZQX7gCaWyXTSDp1J4sxEKCErN/6KGxeKuPUb3Pk3TtostPXAhcM593LvPV5EiZCW9a0VFhaXlleKq6W19Y3NLX17pyXCmCPcRCENeceDAlMS4KYkkuJOxDFkHsVtb3SZ+e0HzAUJg1s5jrDL4CAgPkFQKqmn71ds067d3yXVtHZqWkfOscNZcoVbaSb19LJlWhMY88TOSRnkaPT0L6cfopjhQCIKhejaViTdBHJJEMVpyYkFjiAawQHuKhpAhoWbTN5IjUOl9A0/5KoCaUzU3xMJZEKMmac6GZRDMetl4n9eN5b+uZuQIIolDtB0kR9TQ4ZGlonRJxwjSceKQMSJutVAQ8ghkiq5kgrBnn15nrSqpm2Z9s1JuX6Rx1EEe+AAVIANzkAdXIMGaAIEHsEzeAVv2pP2or1rH9PWgpbP7II/0D5/AA7Olvg=</latexit><latexit sha1_base64="bvuGrXKbVKfnMgBRbOiMUr14taA=">AAACBnicbVDLSsNAFJ3UV62vqEsRgkWoICEpoi66KLrQZQX7gCaWyXTSDp1J4sxEKCErN/6KGxeKuPUb3Pk3TtostPXAhcM593LvPV5EiZCW9a0VFhaXlleKq6W19Y3NLX17pyXCmCPcRCENeceDAlMS4KYkkuJOxDFkHsVtb3SZ+e0HzAUJg1s5jrDL4CAgPkFQKqmn71ds067d3yXVtHZqWkfOscNZcoVbaSb19LJlWhMY88TOSRnkaPT0L6cfopjhQCIKhejaViTdBHJJEMVpyYkFjiAawQHuKhpAhoWbTN5IjUOl9A0/5KoCaUzU3xMJZEKMmac6GZRDMetl4n9eN5b+uZuQIIolDtB0kR9TQ4ZGlonRJxwjSceKQMSJutVAQ8ghkiq5kgrBnn15nrSqpm2Z9s1JuX6Rx1EEe+AAVIANzkAdXIMGaAIEHsEzeAVv2pP2or1rH9PWgpbP7II/0D5/AA7Olvg=</latexit><latexit sha1_base64="bvuGrXKbVKfnMgBRbOiMUr14taA=">AAACBnicbVDLSsNAFJ3UV62vqEsRgkWoICEpoi66KLrQZQX7gCaWyXTSDp1J4sxEKCErN/6KGxeKuPUb3Pk3TtostPXAhcM593LvPV5EiZCW9a0VFhaXlleKq6W19Y3NLX17pyXCmCPcRCENeceDAlMS4KYkkuJOxDFkHsVtb3SZ+e0HzAUJg1s5jrDL4CAgPkFQKqmn71ds067d3yXVtHZqWkfOscNZcoVbaSb19LJlWhMY88TOSRnkaPT0L6cfopjhQCIKhejaViTdBHJJEMVpyYkFjiAawQHuKhpAhoWbTN5IjUOl9A0/5KoCaUzU3xMJZEKMmac6GZRDMetl4n9eN5b+uZuQIIolDtB0kR9TQ4ZGlonRJxwjSceKQMSJutVAQ8ghkiq5kgrBnn15nrSqpm2Z9s1JuX6Rx1EEe+AAVIANzkAdXIMGaAIEHsEzeAVv2pP2or1rH9PWgpbP7II/0D5/AA7Olvg=</latexit><latexit sha1_base64="bvuGrXKbVKfnMgBRbOiMUr14taA=">AAACBnicbVDLSsNAFJ3UV62vqEsRgkWoICEpoi66KLrQZQX7gCaWyXTSDp1J4sxEKCErN/6KGxeKuPUb3Pk3TtostPXAhcM593LvPV5EiZCW9a0VFhaXlleKq6W19Y3NLX17pyXCmCPcRCENeceDAlMS4KYkkuJOxDFkHsVtb3SZ+e0HzAUJg1s5jrDL4CAgPkFQKqmn71ds067d3yXVtHZqWkfOscNZcoVbaSb19LJlWhMY88TOSRnkaPT0L6cfopjhQCIKhejaViTdBHJJEMVpyYkFjiAawQHuKhpAhoWbTN5IjUOl9A0/5KoCaUzU3xMJZEKMmac6GZRDMetl4n9eN5b+uZuQIIolDtB0kR9TQ4ZGlonRJxwjSceKQMSJutVAQ8ghkiq5kgrBnn15nrSqpm2Z9s1JuX6Rx1EEe+AAVIANzkAdXIMGaAIEHsEzeAVv2pP2or1rH9PWgpbP7II/0D5/AA7Olvg=</latexit>

⇠ 3�
<latexit sha1_base64="TrwgKeUeLsyAMM2nS/x2y73tHwY=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyooMuiG5cV7AM6Q8mkmTY0yYQkI5Shv+HGhSJu/Rl3/o1pOwttPXAvh3PuJTcnVpwZ6/vfXmltfWNzq7xd2dnd2z+oHh61TZppQlsk5anuxthQziRtWWY57SpNsYg57cTju5nfeaLasFQ+2omikcBDyRJGsHVSGBom0KXrQ4H71Zpf9+dAqyQoSA0KNPvVr3CQkkxQaQnHxvQCX9kox9oywum0EmaGKkzGeEh7jkosqIny+c1TdOaUAUpS7UpaNFd/b+RYGDMRsZsU2I7MsjcT//N6mU1uopxJlVkqyeKhJOPIpmgWABowTYnlE0cw0czdisgIa0ysi6niQgiWv7xK2hf1wK8HD1e1xm0RRxlO4BTOIYBraMA9NKEFBBQ8wyu8eZn34r17H4vRklfsHMMfeJ8/h8qRVw==</latexit><latexit sha1_base64="TrwgKeUeLsyAMM2nS/x2y73tHwY=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyooMuiG5cV7AM6Q8mkmTY0yYQkI5Shv+HGhSJu/Rl3/o1pOwttPXAvh3PuJTcnVpwZ6/vfXmltfWNzq7xd2dnd2z+oHh61TZppQlsk5anuxthQziRtWWY57SpNsYg57cTju5nfeaLasFQ+2omikcBDyRJGsHVSGBom0KXrQ4H71Zpf9+dAqyQoSA0KNPvVr3CQkkxQaQnHxvQCX9kox9oywum0EmaGKkzGeEh7jkosqIny+c1TdOaUAUpS7UpaNFd/b+RYGDMRsZsU2I7MsjcT//N6mU1uopxJlVkqyeKhJOPIpmgWABowTYnlE0cw0czdisgIa0ysi6niQgiWv7xK2hf1wK8HD1e1xm0RRxlO4BTOIYBraMA9NKEFBBQ8wyu8eZn34r17H4vRklfsHMMfeJ8/h8qRVw==</latexit><latexit sha1_base64="TrwgKeUeLsyAMM2nS/x2y73tHwY=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyooMuiG5cV7AM6Q8mkmTY0yYQkI5Shv+HGhSJu/Rl3/o1pOwttPXAvh3PuJTcnVpwZ6/vfXmltfWNzq7xd2dnd2z+oHh61TZppQlsk5anuxthQziRtWWY57SpNsYg57cTju5nfeaLasFQ+2omikcBDyRJGsHVSGBom0KXrQ4H71Zpf9+dAqyQoSA0KNPvVr3CQkkxQaQnHxvQCX9kox9oywum0EmaGKkzGeEh7jkosqIny+c1TdOaUAUpS7UpaNFd/b+RYGDMRsZsU2I7MsjcT//N6mU1uopxJlVkqyeKhJOPIpmgWABowTYnlE0cw0czdisgIa0ysi6niQgiWv7xK2hf1wK8HD1e1xm0RRxlO4BTOIYBraMA9NKEFBBQ8wyu8eZn34r17H4vRklfsHMMfeJ8/h8qRVw==</latexit><latexit sha1_base64="TrwgKeUeLsyAMM2nS/x2y73tHwY=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyooMuiG5cV7AM6Q8mkmTY0yYQkI5Shv+HGhSJu/Rl3/o1pOwttPXAvh3PuJTcnVpwZ6/vfXmltfWNzq7xd2dnd2z+oHh61TZppQlsk5anuxthQziRtWWY57SpNsYg57cTju5nfeaLasFQ+2omikcBDyRJGsHVSGBom0KXrQ4H71Zpf9+dAqyQoSA0KNPvVr3CQkkxQaQnHxvQCX9kox9oywum0EmaGKkzGeEh7jkosqIny+c1TdOaUAUpS7UpaNFd/b+RYGDMRsZsU2I7MsjcT//N6mU1uopxJlVkqyeKhJOPIpmgWABowTYnlE0cw0czdisgIa0ysi6niQgiWv7xK2hf1wK8HD1e1xm0RRxlO4BTOIYBraMA9NKEFBBQ8wyu8eZn34r17H4vRklfsHMMfeJ8/h8qRVw==</latexit>

(1.1 < q2 < 6.0)GeV2
<latexit sha1_base64="bvuGrXKbVKfnMgBRbOiMUr14taA=">AAACBnicbVDLSsNAFJ3UV62vqEsRgkWoICEpoi66KLrQZQX7gCaWyXTSDp1J4sxEKCErN/6KGxeKuPUb3Pk3TtostPXAhcM593LvPV5EiZCW9a0VFhaXlleKq6W19Y3NLX17pyXCmCPcRCENeceDAlMS4KYkkuJOxDFkHsVtb3SZ+e0HzAUJg1s5jrDL4CAgPkFQKqmn71ds067d3yXVtHZqWkfOscNZcoVbaSb19LJlWhMY88TOSRnkaPT0L6cfopjhQCIKhejaViTdBHJJEMVpyYkFjiAawQHuKhpAhoWbTN5IjUOl9A0/5KoCaUzU3xMJZEKMmac6GZRDMetl4n9eN5b+uZuQIIolDtB0kR9TQ4ZGlonRJxwjSceKQMSJutVAQ8ghkiq5kgrBnn15nrSqpm2Z9s1JuX6Rx1EEe+AAVIANzkAdXIMGaAIEHsEzeAVv2pP2or1rH9PWgpbP7II/0D5/AA7Olvg=</latexit><latexit sha1_base64="bvuGrXKbVKfnMgBRbOiMUr14taA=">AAACBnicbVDLSsNAFJ3UV62vqEsRgkWoICEpoi66KLrQZQX7gCaWyXTSDp1J4sxEKCErN/6KGxeKuPUb3Pk3TtostPXAhcM593LvPV5EiZCW9a0VFhaXlleKq6W19Y3NLX17pyXCmCPcRCENeceDAlMS4KYkkuJOxDFkHsVtb3SZ+e0HzAUJg1s5jrDL4CAgPkFQKqmn71ds067d3yXVtHZqWkfOscNZcoVbaSb19LJlWhMY88TOSRnkaPT0L6cfopjhQCIKhejaViTdBHJJEMVpyYkFjiAawQHuKhpAhoWbTN5IjUOl9A0/5KoCaUzU3xMJZEKMmac6GZRDMetl4n9eN5b+uZuQIIolDtB0kR9TQ4ZGlonRJxwjSceKQMSJutVAQ8ghkiq5kgrBnn15nrSqpm2Z9s1JuX6Rx1EEe+AAVIANzkAdXIMGaAIEHsEzeAVv2pP2or1rH9PWgpbP7II/0D5/AA7Olvg=</latexit><latexit sha1_base64="bvuGrXKbVKfnMgBRbOiMUr14taA=">AAACBnicbVDLSsNAFJ3UV62vqEsRgkWoICEpoi66KLrQZQX7gCaWyXTSDp1J4sxEKCErN/6KGxeKuPUb3Pk3TtostPXAhcM593LvPV5EiZCW9a0VFhaXlleKq6W19Y3NLX17pyXCmCPcRCENeceDAlMS4KYkkuJOxDFkHsVtb3SZ+e0HzAUJg1s5jrDL4CAgPkFQKqmn71ds067d3yXVtHZqWkfOscNZcoVbaSb19LJlWhMY88TOSRnkaPT0L6cfopjhQCIKhejaViTdBHJJEMVpyYkFjiAawQHuKhpAhoWbTN5IjUOl9A0/5KoCaUzU3xMJZEKMmac6GZRDMetl4n9eN5b+uZuQIIolDtB0kR9TQ4ZGlonRJxwjSceKQMSJutVAQ8ghkiq5kgrBnn15nrSqpm2Z9s1JuX6Rx1EEe+AAVIANzkAdXIMGaAIEHsEzeAVv2pP2or1rH9PWgpbP7II/0D5/AA7Olvg=</latexit><latexit sha1_base64="bvuGrXKbVKfnMgBRbOiMUr14taA=">AAACBnicbVDLSsNAFJ3UV62vqEsRgkWoICEpoi66KLrQZQX7gCaWyXTSDp1J4sxEKCErN/6KGxeKuPUb3Pk3TtostPXAhcM593LvPV5EiZCW9a0VFhaXlleKq6W19Y3NLX17pyXCmCPcRCENeceDAlMS4KYkkuJOxDFkHsVtb3SZ+e0HzAUJg1s5jrDL4CAgPkFQKqmn71ds067d3yXVtHZqWkfOscNZcoVbaSb19LJlWhMY88TOSRnkaPT0L6cfopjhQCIKhejaViTdBHJJEMVpyYkFjiAawQHuKhpAhoWbTN5IjUOl9A0/5KoCaUzU3xMJZEKMmac6GZRDMetl4n9eN5b+uZuQIIolDtB0kR9TQ4ZGlonRJxwjSceKQMSJutVAQ8ghkiq5kgrBnn15nrSqpm2Z9s1JuX6Rx1EEe+AAVIANzkAdXIMGaAIEHsEzeAVv2pP2or1rH9PWgpbP7II/0D5/AA7Olvg=</latexit>

⇠ 3�
<latexit sha1_base64="TrwgKeUeLsyAMM2nS/x2y73tHwY=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyooMuiG5cV7AM6Q8mkmTY0yYQkI5Shv+HGhSJu/Rl3/o1pOwttPXAvh3PuJTcnVpwZ6/vfXmltfWNzq7xd2dnd2z+oHh61TZppQlsk5anuxthQziRtWWY57SpNsYg57cTju5nfeaLasFQ+2omikcBDyRJGsHVSGBom0KXrQ4H71Zpf9+dAqyQoSA0KNPvVr3CQkkxQaQnHxvQCX9kox9oywum0EmaGKkzGeEh7jkosqIny+c1TdOaUAUpS7UpaNFd/b+RYGDMRsZsU2I7MsjcT//N6mU1uopxJlVkqyeKhJOPIpmgWABowTYnlE0cw0czdisgIa0ysi6niQgiWv7xK2hf1wK8HD1e1xm0RRxlO4BTOIYBraMA9NKEFBBQ8wyu8eZn34r17H4vRklfsHMMfeJ8/h8qRVw==</latexit><latexit sha1_base64="TrwgKeUeLsyAMM2nS/x2y73tHwY=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyooMuiG5cV7AM6Q8mkmTY0yYQkI5Shv+HGhSJu/Rl3/o1pOwttPXAvh3PuJTcnVpwZ6/vfXmltfWNzq7xd2dnd2z+oHh61TZppQlsk5anuxthQziRtWWY57SpNsYg57cTju5nfeaLasFQ+2omikcBDyRJGsHVSGBom0KXrQ4H71Zpf9+dAqyQoSA0KNPvVr3CQkkxQaQnHxvQCX9kox9oywum0EmaGKkzGeEh7jkosqIny+c1TdOaUAUpS7UpaNFd/b+RYGDMRsZsU2I7MsjcT//N6mU1uopxJlVkqyeKhJOPIpmgWABowTYnlE0cw0czdisgIa0ysi6niQgiWv7xK2hf1wK8HD1e1xm0RRxlO4BTOIYBraMA9NKEFBBQ8wyu8eZn34r17H4vRklfsHMMfeJ8/h8qRVw==</latexit><latexit sha1_base64="TrwgKeUeLsyAMM2nS/x2y73tHwY=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyooMuiG5cV7AM6Q8mkmTY0yYQkI5Shv+HGhSJu/Rl3/o1pOwttPXAvh3PuJTcnVpwZ6/vfXmltfWNzq7xd2dnd2z+oHh61TZppQlsk5anuxthQziRtWWY57SpNsYg57cTju5nfeaLasFQ+2omikcBDyRJGsHVSGBom0KXrQ4H71Zpf9+dAqyQoSA0KNPvVr3CQkkxQaQnHxvQCX9kox9oywum0EmaGKkzGeEh7jkosqIny+c1TdOaUAUpS7UpaNFd/b+RYGDMRsZsU2I7MsjcT//N6mU1uopxJlVkqyeKhJOPIpmgWABowTYnlE0cw0czdisgIa0ysi6niQgiWv7xK2hf1wK8HD1e1xm0RRxlO4BTOIYBraMA9NKEFBBQ8wyu8eZn34r17H4vRklfsHMMfeJ8/h8qRVw==</latexit><latexit sha1_base64="TrwgKeUeLsyAMM2nS/x2y73tHwY=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyooMuiG5cV7AM6Q8mkmTY0yYQkI5Shv+HGhSJu/Rl3/o1pOwttPXAvh3PuJTcnVpwZ6/vfXmltfWNzq7xd2dnd2z+oHh61TZppQlsk5anuxthQziRtWWY57SpNsYg57cTju5nfeaLasFQ+2omikcBDyRJGsHVSGBom0KXrQ4H71Zpf9+dAqyQoSA0KNPvVr3CQkkxQaQnHxvQCX9kox9oywum0EmaGKkzGeEh7jkosqIny+c1TdOaUAUpS7UpaNFd/b+RYGDMRsZsU2I7MsjcT//N6mU1uopxJlVkqyeKhJOPIpmgWABowTYnlE0cw0czdisgIa0ysi6niQgiWv7xK2hf1wK8HD1e1xm0RRxlO4BTOIYBraMA9NKEFBBQ8wyu8eZn34r17H4vRklfsHMMfeJ8/h8qRVw==</latexit>

Regions dominated by tree-level  
b ! s[cc ! `+`�]

<latexit sha1_base64="9d3A0UZRhF/Te+zbifCc+Yi3OT8=">AAACEXicbVBNS8MwGE79nPOr6tFLcAgDcbQi6HHoxeME9wFtHWmWbmFpUpJUGKV/wYt/xYsHRbx68+a/Md160M0HQh6e533f5H3ChFGlHefbWlpeWV1br2xUN7e2d3btvf2OEqnEpI0FE7IXIkUY5aStqWakl0iC4pCRbji+LvzuA5GKCn6nJwkJYjTkNKIYaSP17XroawGVh31hyoopGc6N5BPG7rOTfHaf5kHfrjkNZwq4SNyS1ECJVt/+8gcCpzHhGjOklOc6iQ4yJDXFjORVP1UkQXiMhsQzlKOYqCCbbpTDY6MMYCSkOVzDqfq7I0OxUpM4NJUx0iM17xXif56X6ugyyChPUk04nj0UpQyaEIp44IBKgjWbGIKwpOavEI+QRFibEKsmBHd+5UXSOWu4TsO9Pa81r8o4KuAQHIE6cMEFaIIb0AJtgMEjeAav4M16sl6sd+tjVrpklT0H4A+szx+U+54a</latexit><latexit sha1_base64="9d3A0UZRhF/Te+zbifCc+Yi3OT8=">AAACEXicbVBNS8MwGE79nPOr6tFLcAgDcbQi6HHoxeME9wFtHWmWbmFpUpJUGKV/wYt/xYsHRbx68+a/Md160M0HQh6e533f5H3ChFGlHefbWlpeWV1br2xUN7e2d3btvf2OEqnEpI0FE7IXIkUY5aStqWakl0iC4pCRbji+LvzuA5GKCn6nJwkJYjTkNKIYaSP17XroawGVh31hyoopGc6N5BPG7rOTfHaf5kHfrjkNZwq4SNyS1ECJVt/+8gcCpzHhGjOklOc6iQ4yJDXFjORVP1UkQXiMhsQzlKOYqCCbbpTDY6MMYCSkOVzDqfq7I0OxUpM4NJUx0iM17xXif56X6ugyyChPUk04nj0UpQyaEIp44IBKgjWbGIKwpOavEI+QRFibEKsmBHd+5UXSOWu4TsO9Pa81r8o4KuAQHIE6cMEFaIIb0AJtgMEjeAav4M16sl6sd+tjVrpklT0H4A+szx+U+54a</latexit><latexit sha1_base64="9d3A0UZRhF/Te+zbifCc+Yi3OT8=">AAACEXicbVBNS8MwGE79nPOr6tFLcAgDcbQi6HHoxeME9wFtHWmWbmFpUpJUGKV/wYt/xYsHRbx68+a/Md160M0HQh6e533f5H3ChFGlHefbWlpeWV1br2xUN7e2d3btvf2OEqnEpI0FE7IXIkUY5aStqWakl0iC4pCRbji+LvzuA5GKCn6nJwkJYjTkNKIYaSP17XroawGVh31hyoopGc6N5BPG7rOTfHaf5kHfrjkNZwq4SNyS1ECJVt/+8gcCpzHhGjOklOc6iQ4yJDXFjORVP1UkQXiMhsQzlKOYqCCbbpTDY6MMYCSkOVzDqfq7I0OxUpM4NJUx0iM17xXif56X6ugyyChPUk04nj0UpQyaEIp44IBKgjWbGIKwpOavEI+QRFibEKsmBHd+5UXSOWu4TsO9Pa81r8o4KuAQHIE6cMEFaIIb0AJtgMEjeAav4M16sl6sd+tjVrpklT0H4A+szx+U+54a</latexit><latexit sha1_base64="9d3A0UZRhF/Te+zbifCc+Yi3OT8=">AAACEXicbVBNS8MwGE79nPOr6tFLcAgDcbQi6HHoxeME9wFtHWmWbmFpUpJUGKV/wYt/xYsHRbx68+a/Md160M0HQh6e533f5H3ChFGlHefbWlpeWV1br2xUN7e2d3btvf2OEqnEpI0FE7IXIkUY5aStqWakl0iC4pCRbji+LvzuA5GKCn6nJwkJYjTkNKIYaSP17XroawGVh31hyoopGc6N5BPG7rOTfHaf5kHfrjkNZwq4SNyS1ECJVt/+8gcCpzHhGjOklOc6iQ4yJDXFjORVP1UkQXiMhsQzlKOYqCCbbpTDY6MMYCSkOVzDqfq7I0OxUpM4NJUx0iM17xXif56X6ugyyChPUk04nj0UpQyaEIp44IBKgjWbGIKwpOavEI+QRFibEKsmBHd+5UXSOWu4TsO9Pa81r8o4KuAQHIE6cMEFaIIb0AJtgMEjeAav4M16sl6sd+tjVrpklT0H4A+szx+U+54a</latexit>

decays
 Predictions omitted due to non-

local hadronic contributions  

R(X) =
B(B ! Xµµ)

B(B ! Xee)
<latexit sha1_base64="VpdAlx+kRXfEf4h1vcW/1Bq+aOo="></latexit><latexit sha1_base64="VpdAlx+kRXfEf4h1vcW/1Bq+aOo="></latexit><latexit sha1_base64="VpdAlx+kRXfEf4h1vcW/1Bq+aOo="></latexit><latexit sha1_base64="VpdAlx+kRXfEf4h1vcW/1Bq+aOo="></latexit>

Fit to all observables ⇠ 3�
<latexit sha1_base64="TrwgKeUeLsyAMM2nS/x2y73tHwY=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyooMuiG5cV7AM6Q8mkmTY0yYQkI5Shv+HGhSJu/Rl3/o1pOwttPXAvh3PuJTcnVpwZ6/vfXmltfWNzq7xd2dnd2z+oHh61TZppQlsk5anuxthQziRtWWY57SpNsYg57cTju5nfeaLasFQ+2omikcBDyRJGsHVSGBom0KXrQ4H71Zpf9+dAqyQoSA0KNPvVr3CQkkxQaQnHxvQCX9kox9oywum0EmaGKkzGeEh7jkosqIny+c1TdOaUAUpS7UpaNFd/b+RYGDMRsZsU2I7MsjcT//N6mU1uopxJlVkqyeKhJOPIpmgWABowTYnlE0cw0czdisgIa0ysi6niQgiWv7xK2hf1wK8HD1e1xm0RRxlO4BTOIYBraMA9NKEFBBQ8wyu8eZn34r17H4vRklfsHMMfeJ8/h8qRVw==</latexit><latexit sha1_base64="TrwgKeUeLsyAMM2nS/x2y73tHwY=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyooMuiG5cV7AM6Q8mkmTY0yYQkI5Shv+HGhSJu/Rl3/o1pOwttPXAvh3PuJTcnVpwZ6/vfXmltfWNzq7xd2dnd2z+oHh61TZppQlsk5anuxthQziRtWWY57SpNsYg57cTju5nfeaLasFQ+2omikcBDyRJGsHVSGBom0KXrQ4H71Zpf9+dAqyQoSA0KNPvVr3CQkkxQaQnHxvQCX9kox9oywum0EmaGKkzGeEh7jkosqIny+c1TdOaUAUpS7UpaNFd/b+RYGDMRsZsU2I7MsjcT//N6mU1uopxJlVkqyeKhJOPIpmgWABowTYnlE0cw0czdisgIa0ysi6niQgiWv7xK2hf1wK8HD1e1xm0RRxlO4BTOIYBraMA9NKEFBBQ8wyu8eZn34r17H4vRklfsHMMfeJ8/h8qRVw==</latexit><latexit sha1_base64="TrwgKeUeLsyAMM2nS/x2y73tHwY=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyooMuiG5cV7AM6Q8mkmTY0yYQkI5Shv+HGhSJu/Rl3/o1pOwttPXAvh3PuJTcnVpwZ6/vfXmltfWNzq7xd2dnd2z+oHh61TZppQlsk5anuxthQziRtWWY57SpNsYg57cTju5nfeaLasFQ+2omikcBDyRJGsHVSGBom0KXrQ4H71Zpf9+dAqyQoSA0KNPvVr3CQkkxQaQnHxvQCX9kox9oywum0EmaGKkzGeEh7jkosqIny+c1TdOaUAUpS7UpaNFd/b+RYGDMRsZsU2I7MsjcT//N6mU1uopxJlVkqyeKhJOPIpmgWABowTYnlE0cw0czdisgIa0ysi6niQgiWv7xK2hf1wK8HD1e1xm0RRxlO4BTOIYBraMA9NKEFBBQ8wyu8eZn34r17H4vRklfsHMMfeJ8/h8qRVw==</latexit><latexit sha1_base64="TrwgKeUeLsyAMM2nS/x2y73tHwY=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyooMuiG5cV7AM6Q8mkmTY0yYQkI5Shv+HGhSJu/Rl3/o1pOwttPXAvh3PuJTcnVpwZ6/vfXmltfWNzq7xd2dnd2z+oHh61TZppQlsk5anuxthQziRtWWY57SpNsYg57cTju5nfeaLasFQ+2omikcBDyRJGsHVSGBom0KXrQ4H71Zpf9+dAqyQoSA0KNPvVr3CQkkxQaQnHxvQCX9kox9oywum0EmaGKkzGeEh7jkosqIny+c1TdOaUAUpS7UpaNFd/b+RYGDMRsZsU2I7MsjcT//N6mU1uopxJlVkqyeKhJOPIpmgWABowTYnlE0cw0czdisgIa0ysi6niQgiWv7xK2hf1wK8HD1e1xm0RRxlO4BTOIYBraMA9NKEFBBQ8wyu8eZn34r17H4vRklfsHMMfeJ8/h8qRVw==</latexit>

Loop-mediated              decaysb ! s``
<latexit sha1_base64="/2dhOnvozNSCWNsUiwxhVJvIvi0=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3o5TQ/+HFgyJe/S/e/Ddu2hy09cHA470ZZuYFieDauO63s7K6tr6xWdoqb+/s7u1XDg5bOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxjf5H77EZXmsbw3kwT9iA4lDzmjxkoPQc/ERPdQiLz6lapbc2cgy8QrSBUKNPqVr94gZmmE0jBBte56bmL8jCrDmcBpuZdqTCgb0yF2LZU0Qu1ns6un5NQqAxLGypY0ZKb+nshopPUkCmxnRM1IL3q5+J/XTU145WdcJqlByeaLwlQQ+2oeARlwhcyIiSWUKW5vJWxEFWXGBlW2IXiLLy+T1nnNc2ve3UW1fl3EUYJjOIEz8OAS6nALDWgCAwXP8ApvzpPz4rw7H/PWFaeYOYI/cD5/AGIDkmw=</latexit><latexit sha1_base64="/2dhOnvozNSCWNsUiwxhVJvIvi0=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3o5TQ/+HFgyJe/S/e/Ddu2hy09cHA470ZZuYFieDauO63s7K6tr6xWdoqb+/s7u1XDg5bOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxjf5H77EZXmsbw3kwT9iA4lDzmjxkoPQc/ERPdQiLz6lapbc2cgy8QrSBUKNPqVr94gZmmE0jBBte56bmL8jCrDmcBpuZdqTCgb0yF2LZU0Qu1ns6un5NQqAxLGypY0ZKb+nshopPUkCmxnRM1IL3q5+J/XTU145WdcJqlByeaLwlQQ+2oeARlwhcyIiSWUKW5vJWxEFWXGBlW2IXiLLy+T1nnNc2ve3UW1fl3EUYJjOIEz8OAS6nALDWgCAwXP8ApvzpPz4rw7H/PWFaeYOYI/cD5/AGIDkmw=</latexit><latexit sha1_base64="/2dhOnvozNSCWNsUiwxhVJvIvi0=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3o5TQ/+HFgyJe/S/e/Ddu2hy09cHA470ZZuYFieDauO63s7K6tr6xWdoqb+/s7u1XDg5bOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxjf5H77EZXmsbw3kwT9iA4lDzmjxkoPQc/ERPdQiLz6lapbc2cgy8QrSBUKNPqVr94gZmmE0jBBte56bmL8jCrDmcBpuZdqTCgb0yF2LZU0Qu1ns6un5NQqAxLGypY0ZKb+nshopPUkCmxnRM1IL3q5+J/XTU145WdcJqlByeaLwlQQ+2oeARlwhcyIiSWUKW5vJWxEFWXGBlW2IXiLLy+T1nnNc2ve3UW1fl3EUYJjOIEz8OAS6nALDWgCAwXP8ApvzpPz4rw7H/PWFaeYOYI/cD5/AGIDkmw=</latexit><latexit sha1_base64="/2dhOnvozNSCWNsUiwxhVJvIvi0=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3o5TQ/+HFgyJe/S/e/Ddu2hy09cHA470ZZuYFieDauO63s7K6tr6xWdoqb+/s7u1XDg5bOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxjf5H77EZXmsbw3kwT9iA4lDzmjxkoPQc/ERPdQiLz6lapbc2cgy8QrSBUKNPqVr94gZmmE0jBBte56bmL8jCrDmcBpuZdqTCgb0yF2LZU0Qu1ns6un5NQqAxLGypY0ZKb+nshopPUkCmxnRM1IL3q5+J/XTU145WdcJqlByeaLwlQQ+2oeARlwhcyIiSWUKW5vJWxEFWXGBlW2IXiLLy+T1nnNc2ve3UW1fl3EUYJjOIEz8OAS6nALDWgCAwXP8ApvzpPz4rw7H/PWFaeYOYI/cD5/AGIDkmw=</latexit>

b ! s``
<latexit sha1_base64="l6mKg1/daDGjWhL41FHjuKK75P8=">AAACAnicbVBNS8NAEN3Ur1q/op7Ey2IRPJVEBD0WvXisYD+gCWWznbRLN5uwuxFKCF78K148KOLVX+HNf+OmzUFbBwYe780w816QcKa043xblZXVtfWN6mZta3tnd8/eP+ioOJUU2jTmsewFRAFnAtqaaQ69RAKJAg7dYHJT6N0HkIrF4l5PE/AjMhIsZJRoQw3so8yLiB4HYRZ4OsbKA86LzvOBXXcazqzwMnBLUEdltQb2lzeMaRqB0JQTpfquk2g/I1IzyiGveamChNAJGUHfQEEiUH42s5DjU8MMcRhL00LjGft7IyORUtMoMJPFv2pRK8j/tH6qwys/YyJJNQg6PxSmHBuzRR54yCRQzacGECqZ+RXTMZGEapNazYTgLlpeBp3zhus03LuLevO6jKOKjtEJOkMuukRNdItaqI0oekTP6BW9WU/Wi/VufcxHK1a5c4j+lPX5A/lPl8k=</latexit><latexit sha1_base64="l6mKg1/daDGjWhL41FHjuKK75P8=">AAACAnicbVBNS8NAEN3Ur1q/op7Ey2IRPJVEBD0WvXisYD+gCWWznbRLN5uwuxFKCF78K148KOLVX+HNf+OmzUFbBwYe780w816QcKa043xblZXVtfWN6mZta3tnd8/eP+ioOJUU2jTmsewFRAFnAtqaaQ69RAKJAg7dYHJT6N0HkIrF4l5PE/AjMhIsZJRoQw3so8yLiB4HYRZ4OsbKA86LzvOBXXcazqzwMnBLUEdltQb2lzeMaRqB0JQTpfquk2g/I1IzyiGveamChNAJGUHfQEEiUH42s5DjU8MMcRhL00LjGft7IyORUtMoMJPFv2pRK8j/tH6qwys/YyJJNQg6PxSmHBuzRR54yCRQzacGECqZ+RXTMZGEapNazYTgLlpeBp3zhus03LuLevO6jKOKjtEJOkMuukRNdItaqI0oekTP6BW9WU/Wi/VufcxHK1a5c4j+lPX5A/lPl8k=</latexit><latexit sha1_base64="l6mKg1/daDGjWhL41FHjuKK75P8=">AAACAnicbVBNS8NAEN3Ur1q/op7Ey2IRPJVEBD0WvXisYD+gCWWznbRLN5uwuxFKCF78K148KOLVX+HNf+OmzUFbBwYe780w816QcKa043xblZXVtfWN6mZta3tnd8/eP+ioOJUU2jTmsewFRAFnAtqaaQ69RAKJAg7dYHJT6N0HkIrF4l5PE/AjMhIsZJRoQw3so8yLiB4HYRZ4OsbKA86LzvOBXXcazqzwMnBLUEdltQb2lzeMaRqB0JQTpfquk2g/I1IzyiGveamChNAJGUHfQEEiUH42s5DjU8MMcRhL00LjGft7IyORUtMoMJPFv2pRK8j/tH6qwys/YyJJNQg6PxSmHBuzRR54yCRQzacGECqZ+RXTMZGEapNazYTgLlpeBp3zhus03LuLevO6jKOKjtEJOkMuukRNdItaqI0oekTP6BW9WU/Wi/VufcxHK1a5c4j+lPX5A/lPl8k=</latexit><latexit sha1_base64="l6mKg1/daDGjWhL41FHjuKK75P8=">AAACAnicbVBNS8NAEN3Ur1q/op7Ey2IRPJVEBD0WvXisYD+gCWWznbRLN5uwuxFKCF78K148KOLVX+HNf+OmzUFbBwYe780w816QcKa043xblZXVtfWN6mZta3tnd8/eP+ioOJUU2jTmsewFRAFnAtqaaQ69RAKJAg7dYHJT6N0HkIrF4l5PE/AjMhIsZJRoQw3so8yLiB4HYRZ4OsbKA86LzvOBXXcazqzwMnBLUEdltQb2lzeMaRqB0JQTpfquk2g/I1IzyiGveamChNAJGUHfQEEiUH42s5DjU8MMcRhL00LjGft7IyORUtMoMJPFv2pRK8j/tH6qwys/YyJJNQg6PxSmHBuzRR54yCRQzacGECqZ+RXTMZGEapNazYTgLlpeBp3zhus03LuLevO6jKOKjtEJOkMuukRNdItaqI0oekTP6BW9WU/Wi/VufcxHK1a5c4j+lPX5A/lPl8k=</latexit>
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Describing                decays in the SM
➤ Effective field theory: heavy part of the diagram integrated 

out         effective couplings, analogous to Fermi’s constant 

➤ Assuming new physics is heavy, expect deviations in Wilson 
Coefficients, 
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b ! s``
<latexit sha1_base64="/2dhOnvozNSCWNsUiwxhVJvIvi0=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3o5TQ/+HFgyJe/S/e/Ddu2hy09cHA470ZZuYFieDauO63s7K6tr6xWdoqb+/s7u1XDg5bOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxjf5H77EZXmsbw3kwT9iA4lDzmjxkoPQc/ERPdQiLz6lapbc2cgy8QrSBUKNPqVr94gZmmE0jBBte56bmL8jCrDmcBpuZdqTCgb0yF2LZU0Qu1ns6un5NQqAxLGypY0ZKb+nshopPUkCmxnRM1IL3q5+J/XTU145WdcJqlByeaLwlQQ+2oeARlwhcyIiSWUKW5vJWxEFWXGBlW2IXiLLy+T1nnNc2ve3UW1fl3EUYJjOIEz8OAS6nALDWgCAwXP8ApvzpPz4rw7H/PWFaeYOYI/cD5/AGIDkmw=</latexit><latexit sha1_base64="/2dhOnvozNSCWNsUiwxhVJvIvi0=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3o5TQ/+HFgyJe/S/e/Ddu2hy09cHA470ZZuYFieDauO63s7K6tr6xWdoqb+/s7u1XDg5bOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxjf5H77EZXmsbw3kwT9iA4lDzmjxkoPQc/ERPdQiLz6lapbc2cgy8QrSBUKNPqVr94gZmmE0jBBte56bmL8jCrDmcBpuZdqTCgb0yF2LZU0Qu1ns6un5NQqAxLGypY0ZKb+nshopPUkCmxnRM1IL3q5+J/XTU145WdcJqlByeaLwlQQ+2oeARlwhcyIiSWUKW5vJWxEFWXGBlW2IXiLLy+T1nnNc2ve3UW1fl3EUYJjOIEz8OAS6nALDWgCAwXP8ApvzpPz4rw7H/PWFaeYOYI/cD5/AGIDkmw=</latexit><latexit sha1_base64="/2dhOnvozNSCWNsUiwxhVJvIvi0=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3o5TQ/+HFgyJe/S/e/Ddu2hy09cHA470ZZuYFieDauO63s7K6tr6xWdoqb+/s7u1XDg5bOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxjf5H77EZXmsbw3kwT9iA4lDzmjxkoPQc/ERPdQiLz6lapbc2cgy8QrSBUKNPqVr94gZmmE0jBBte56bmL8jCrDmcBpuZdqTCgb0yF2LZU0Qu1ns6un5NQqAxLGypY0ZKb+nshopPUkCmxnRM1IL3q5+J/XTU145WdcJqlByeaLwlQQ+2oeARlwhcyIiSWUKW5vJWxEFWXGBlW2IXiLLy+T1nnNc2ve3UW1fl3EUYJjOIEz8OAS6nALDWgCAwXP8ApvzpPz4rw7H/PWFaeYOYI/cD5/AGIDkmw=</latexit><latexit sha1_base64="/2dhOnvozNSCWNsUiwxhVJvIvi0=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3o5TQ/+HFgyJe/S/e/Ddu2hy09cHA470ZZuYFieDauO63s7K6tr6xWdoqb+/s7u1XDg5bOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxjf5H77EZXmsbw3kwT9iA4lDzmjxkoPQc/ERPdQiLz6lapbc2cgy8QrSBUKNPqVr94gZmmE0jBBte56bmL8jCrDmcBpuZdqTCgb0yF2LZU0Qu1ns6un5NQqAxLGypY0ZKb+nshopPUkCmxnRM1IL3q5+J/XTU145WdcJqlByeaLwlQQ+2oeARlwhcyIiSWUKW5vJWxEFWXGBlW2IXiLLy+T1nnNc2ve3UW1fl3EUYJjOIEz8OAS6nALDWgCAwXP8ApvzpPz4rw7H/PWFaeYOYI/cD5/AGIDkmw=</latexit>

Ci
<latexit sha1_base64="Nndq43tgLV88eRqpAhMgxG1wWJY=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyURQZfFblxWsA9oQ5hMJ+3QySTMTIQa8iVuXCji1k9x5984abPQ1gMDh3Pu5Z45QcKZ0o7zbVU2Nre2d6q7tb39g8O6fXTcU3EqCe2SmMdyEGBFORO0q5nmdJBIiqOA034waxd+/5FKxWLxoOcJ9SI8ESxkBGsj+XZ9FGE9JZhn7dzPWO7bDafpLIDWiVuSBpTo+PbXaByTNKJCE46VGrpOor0MS80Ip3ltlCqaYDLDEzo0VOCIKi9bBM/RuVHGKIyleUKjhfp7I8ORUvMoMJNFTLXqFeJ/3jDV4Y2XMZGkmgqyPBSmHOkYFS2gMZOUaD43BBPJTFZEplhiok1XNVOCu/rlddK7bLpO072/arRuyzqqcApncAEuXEML7qADXSCQwjO8wpv1ZL1Y79bHcrRilTsn8AfW5w86dZNy</latexit><latexit sha1_base64="Nndq43tgLV88eRqpAhMgxG1wWJY=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyURQZfFblxWsA9oQ5hMJ+3QySTMTIQa8iVuXCji1k9x5984abPQ1gMDh3Pu5Z45QcKZ0o7zbVU2Nre2d6q7tb39g8O6fXTcU3EqCe2SmMdyEGBFORO0q5nmdJBIiqOA034waxd+/5FKxWLxoOcJ9SI8ESxkBGsj+XZ9FGE9JZhn7dzPWO7bDafpLIDWiVuSBpTo+PbXaByTNKJCE46VGrpOor0MS80Ip3ltlCqaYDLDEzo0VOCIKi9bBM/RuVHGKIyleUKjhfp7I8ORUvMoMJNFTLXqFeJ/3jDV4Y2XMZGkmgqyPBSmHOkYFS2gMZOUaD43BBPJTFZEplhiok1XNVOCu/rlddK7bLpO072/arRuyzqqcApncAEuXEML7qADXSCQwjO8wpv1ZL1Y79bHcrRilTsn8AfW5w86dZNy</latexit><latexit sha1_base64="Nndq43tgLV88eRqpAhMgxG1wWJY=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyURQZfFblxWsA9oQ5hMJ+3QySTMTIQa8iVuXCji1k9x5984abPQ1gMDh3Pu5Z45QcKZ0o7zbVU2Nre2d6q7tb39g8O6fXTcU3EqCe2SmMdyEGBFORO0q5nmdJBIiqOA034waxd+/5FKxWLxoOcJ9SI8ESxkBGsj+XZ9FGE9JZhn7dzPWO7bDafpLIDWiVuSBpTo+PbXaByTNKJCE46VGrpOor0MS80Ip3ltlCqaYDLDEzo0VOCIKi9bBM/RuVHGKIyleUKjhfp7I8ORUvMoMJNFTLXqFeJ/3jDV4Y2XMZGkmgqyPBSmHOkYFS2gMZOUaD43BBPJTFZEplhiok1XNVOCu/rlddK7bLpO072/arRuyzqqcApncAEuXEML7qADXSCQwjO8wpv1ZL1Y79bHcrRilTsn8AfW5w86dZNy</latexit><latexit sha1_base64="Nndq43tgLV88eRqpAhMgxG1wWJY=">AAAB+HicbVDLSsNAFL2pr1ofjbp0M1gEVyURQZfFblxWsA9oQ5hMJ+3QySTMTIQa8iVuXCji1k9x5984abPQ1gMDh3Pu5Z45QcKZ0o7zbVU2Nre2d6q7tb39g8O6fXTcU3EqCe2SmMdyEGBFORO0q5nmdJBIiqOA034waxd+/5FKxWLxoOcJ9SI8ESxkBGsj+XZ9FGE9JZhn7dzPWO7bDafpLIDWiVuSBpTo+PbXaByTNKJCE46VGrpOor0MS80Ip3ltlCqaYDLDEzo0VOCIKi9bBM/RuVHGKIyleUKjhfp7I8ORUvMoMJNFTLXqFeJ/3jDV4Y2XMZGkmgqyPBSmHOkYFS2gMZOUaD43BBPJTFZEplhiok1XNVOCu/rlddK7bLpO072/arRuyzqqcApncAEuXEML7qADXSCQwjO8wpv1ZL1Y79bHcrRilTsn8AfW5w86dZNy</latexit>

=)
<latexit sha1_base64="cfID6TnFxVQdjM2210+57E3SUL8=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOepMhM7PrzKwQQn7CiwdFvPo73vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqmiTTDBssEYluR9Sg4AoblluB7VQjlZHAVjS6nfmtJ9SGJ+rBjlMMJR0oHnNGrZPaXS7dFjS9csWv+nOQVRLkpAI56r3yV7efsEyiskxQYzqBn9pwQrXlTOC01M0MppSN6AA7jioq0YST+b1TcuaUPokT7UpZMld/T0yoNGYsI9cpqR2aZW8m/ud1MhtfhxOu0syiYotFcSaITcjsedLnGpkVY0co09zdStiQasqsi6jkQgiWX14lzYtq4FeD+8tK7SaPowgncArnEMAV1OAO6tAABgKe4RXevEfvxXv3PhatBS+fOYY/8D5/AEIrkBk=</latexit><latexit sha1_base64="cfID6TnFxVQdjM2210+57E3SUL8=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOepMhM7PrzKwQQn7CiwdFvPo73vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqmiTTDBssEYluR9Sg4AoblluB7VQjlZHAVjS6nfmtJ9SGJ+rBjlMMJR0oHnNGrZPaXS7dFjS9csWv+nOQVRLkpAI56r3yV7efsEyiskxQYzqBn9pwQrXlTOC01M0MppSN6AA7jioq0YST+b1TcuaUPokT7UpZMld/T0yoNGYsI9cpqR2aZW8m/ud1MhtfhxOu0syiYotFcSaITcjsedLnGpkVY0co09zdStiQasqsi6jkQgiWX14lzYtq4FeD+8tK7SaPowgncArnEMAV1OAO6tAABgKe4RXevEfvxXv3PhatBS+fOYY/8D5/AEIrkBk=</latexit><latexit sha1_base64="cfID6TnFxVQdjM2210+57E3SUL8=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOepMhM7PrzKwQQn7CiwdFvPo73vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqmiTTDBssEYluR9Sg4AoblluB7VQjlZHAVjS6nfmtJ9SGJ+rBjlMMJR0oHnNGrZPaXS7dFjS9csWv+nOQVRLkpAI56r3yV7efsEyiskxQYzqBn9pwQrXlTOC01M0MppSN6AA7jioq0YST+b1TcuaUPokT7UpZMld/T0yoNGYsI9cpqR2aZW8m/ud1MhtfhxOu0syiYotFcSaITcjsedLnGpkVY0co09zdStiQasqsi6jkQgiWX14lzYtq4FeD+8tK7SaPowgncArnEMAV1OAO6tAABgKe4RXevEfvxXv3PhatBS+fOYY/8D5/AEIrkBk=</latexit><latexit sha1_base64="cfID6TnFxVQdjM2210+57E3SUL8=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOepMhM7PrzKwQQn7CiwdFvPo73vwbJ8keNLGgoajqprsrSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqmiTTDBssEYluR9Sg4AoblluB7VQjlZHAVjS6nfmtJ9SGJ+rBjlMMJR0oHnNGrZPaXS7dFjS9csWv+nOQVRLkpAI56r3yV7efsEyiskxQYzqBn9pwQrXlTOC01M0MppSN6AA7jioq0YST+b1TcuaUPokT7UpZMld/T0yoNGYsI9cpqR2aZW8m/ud1MhtfhxOu0syiYotFcSaITcjsedLnGpkVY0co09zdStiQasqsi6jkQgiWX14lzYtq4FeD+8tK7SaPowgncArnEMAV1OAO6tAABgKe4RXevEfvxXv3PhatBS+fOYY/8D5/AEIrkBk=</latexit>
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Some highlights of recent results
➤ June 2021: Angular analysis of                         decays with 

8.4fb-1 
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<latexit sha1_base64="PEjY4LWQ/QDHYaoRkRcpP88QVUg=">AAACB3icbVDLSsNAFJ3UV62vqEtBgkUQxJKIoMtSNy4r2Ac0aZhMJ+3QeYSZiVBCdm78FTcuFHHrL7jzb5ymXWj1wOUezrmXmXuihBKlXffLKi0tr6yuldcrG5tb2zv27l5biVQi3EKCCtmNoMKUcNzSRFPcTSSGLKK4E42vp37nHktFBL/TkwQHDA45iQmC2kihfdjoZ24eZir3tfCTEfFZ2s9O86Kd5aFddWtuAecv8eakCuZohvanPxAoZZhrRKFSPc9NdJBBqQmiOK/4qcIJRGM4xD1DOWRYBVlxR+4cG2XgxEKa4top1J8bGWRKTVhkJhnUI7XoTcX/vF6q46sgIzxJNeZo9lCcUkcLZxqKMyASI00nhkAkifmrg0ZQQqRNdBUTgrd48l/SPq95bs27vajWG/M4yuAAHIET4IFLUAc3oAlaAIEH8ARewKv1aD1bb9b7bLRkzXf2wS9YH9+dT5nF</latexit><latexit sha1_base64="PEjY4LWQ/QDHYaoRkRcpP88QVUg=">AAACB3icbVDLSsNAFJ3UV62vqEtBgkUQxJKIoMtSNy4r2Ac0aZhMJ+3QeYSZiVBCdm78FTcuFHHrL7jzb5ymXWj1wOUezrmXmXuihBKlXffLKi0tr6yuldcrG5tb2zv27l5biVQi3EKCCtmNoMKUcNzSRFPcTSSGLKK4E42vp37nHktFBL/TkwQHDA45iQmC2kihfdjoZ24eZir3tfCTEfFZ2s9O86Kd5aFddWtuAecv8eakCuZohvanPxAoZZhrRKFSPc9NdJBBqQmiOK/4qcIJRGM4xD1DOWRYBVlxR+4cG2XgxEKa4top1J8bGWRKTVhkJhnUI7XoTcX/vF6q46sgIzxJNeZo9lCcUkcLZxqKMyASI00nhkAkifmrg0ZQQqRNdBUTgrd48l/SPq95bs27vajWG/M4yuAAHIET4IFLUAc3oAlaAIEH8ARewKv1aD1bb9b7bLRkzXf2wS9YH9+dT5nF</latexit><latexit sha1_base64="PEjY4LWQ/QDHYaoRkRcpP88QVUg=">AAACB3icbVDLSsNAFJ3UV62vqEtBgkUQxJKIoMtSNy4r2Ac0aZhMJ+3QeYSZiVBCdm78FTcuFHHrL7jzb5ymXWj1wOUezrmXmXuihBKlXffLKi0tr6yuldcrG5tb2zv27l5biVQi3EKCCtmNoMKUcNzSRFPcTSSGLKK4E42vp37nHktFBL/TkwQHDA45iQmC2kihfdjoZ24eZir3tfCTEfFZ2s9O86Kd5aFddWtuAecv8eakCuZohvanPxAoZZhrRKFSPc9NdJBBqQmiOK/4qcIJRGM4xD1DOWRYBVlxR+4cG2XgxEKa4top1J8bGWRKTVhkJhnUI7XoTcX/vF6q46sgIzxJNeZo9lCcUkcLZxqKMyASI00nhkAkifmrg0ZQQqRNdBUTgrd48l/SPq95bs27vajWG/M4yuAAHIET4IFLUAc3oAlaAIEH8ARewKv1aD1bb9b7bLRkzXf2wS9YH9+dT5nF</latexit><latexit sha1_base64="PEjY4LWQ/QDHYaoRkRcpP88QVUg=">AAACB3icbVDLSsNAFJ3UV62vqEtBgkUQxJKIoMtSNy4r2Ac0aZhMJ+3QeYSZiVBCdm78FTcuFHHrL7jzb5ymXWj1wOUezrmXmXuihBKlXffLKi0tr6yuldcrG5tb2zv27l5biVQi3EKCCtmNoMKUcNzSRFPcTSSGLKK4E42vp37nHktFBL/TkwQHDA45iQmC2kihfdjoZ24eZir3tfCTEfFZ2s9O86Kd5aFddWtuAecv8eakCuZohvanPxAoZZhrRKFSPc9NdJBBqQmiOK/4qcIJRGM4xD1DOWRYBVlxR+4cG2XgxEKa4top1J8bGWRKTVhkJhnUI7XoTcX/vF6q46sgIzxJNeZo9lCcUkcLZxqKMyASI00nhkAkifmrg0ZQQqRNdBUTgrd48l/SPq95bs27vajWG/M4yuAAHIET4IFLUAc3oAlaAIEH8ARewKv1aD1bb9b7bLRkzXf2wS9YH9+dT5nF</latexit>

[LHCb-PAPER-2021-022] (in prep.)
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<latexit sha1_base64="PEjY4LWQ/QDHYaoRkRcpP88QVUg=">AAACB3icbVDLSsNAFJ3UV62vqEtBgkUQxJKIoMtSNy4r2Ac0aZhMJ+3QeYSZiVBCdm78FTcuFHHrL7jzb5ymXWj1wOUezrmXmXuihBKlXffLKi0tr6yuldcrG5tb2zv27l5biVQi3EKCCtmNoMKUcNzSRFPcTSSGLKK4E42vp37nHktFBL/TkwQHDA45iQmC2kihfdjoZ24eZir3tfCTEfFZ2s9O86Kd5aFddWtuAecv8eakCuZohvanPxAoZZhrRKFSPc9NdJBBqQmiOK/4qcIJRGM4xD1DOWRYBVlxR+4cG2XgxEKa4top1J8bGWRKTVhkJhnUI7XoTcX/vF6q46sgIzxJNeZo9lCcUkcLZxqKMyASI00nhkAkifmrg0ZQQqRNdBUTgrd48l/SPq95bs27vajWG/M4yuAAHIET4IFLUAc3oAlaAIEH8ARewKv1aD1bb9b7bLRkzXf2wS9YH9+dT5nF</latexit><latexit sha1_base64="PEjY4LWQ/QDHYaoRkRcpP88QVUg=">AAACB3icbVDLSsNAFJ3UV62vqEtBgkUQxJKIoMtSNy4r2Ac0aZhMJ+3QeYSZiVBCdm78FTcuFHHrL7jzb5ymXWj1wOUezrmXmXuihBKlXffLKi0tr6yuldcrG5tb2zv27l5biVQi3EKCCtmNoMKUcNzSRFPcTSSGLKK4E42vp37nHktFBL/TkwQHDA45iQmC2kihfdjoZ24eZir3tfCTEfFZ2s9O86Kd5aFddWtuAecv8eakCuZohvanPxAoZZhrRKFSPc9NdJBBqQmiOK/4qcIJRGM4xD1DOWRYBVlxR+4cG2XgxEKa4top1J8bGWRKTVhkJhnUI7XoTcX/vF6q46sgIzxJNeZo9lCcUkcLZxqKMyASI00nhkAkifmrg0ZQQqRNdBUTgrd48l/SPq95bs27vajWG/M4yuAAHIET4IFLUAc3oAlaAIEH8ARewKv1aD1bb9b7bLRkzXf2wS9YH9+dT5nF</latexit><latexit sha1_base64="PEjY4LWQ/QDHYaoRkRcpP88QVUg=">AAACB3icbVDLSsNAFJ3UV62vqEtBgkUQxJKIoMtSNy4r2Ac0aZhMJ+3QeYSZiVBCdm78FTcuFHHrL7jzb5ymXWj1wOUezrmXmXuihBKlXffLKi0tr6yuldcrG5tb2zv27l5biVQi3EKCCtmNoMKUcNzSRFPcTSSGLKK4E42vp37nHktFBL/TkwQHDA45iQmC2kihfdjoZ24eZir3tfCTEfFZ2s9O86Kd5aFddWtuAecv8eakCuZohvanPxAoZZhrRKFSPc9NdJBBqQmiOK/4qcIJRGM4xD1DOWRYBVlxR+4cG2XgxEKa4top1J8bGWRKTVhkJhnUI7XoTcX/vF6q46sgIzxJNeZo9lCcUkcLZxqKMyASI00nhkAkifmrg0ZQQqRNdBUTgrd48l/SPq95bs27vajWG/M4yuAAHIET4IFLUAc3oAlaAIEH8ARewKv1aD1bb9b7bLRkzXf2wS9YH9+dT5nF</latexit><latexit sha1_base64="PEjY4LWQ/QDHYaoRkRcpP88QVUg=">AAACB3icbVDLSsNAFJ3UV62vqEtBgkUQxJKIoMtSNy4r2Ac0aZhMJ+3QeYSZiVBCdm78FTcuFHHrL7jzb5ymXWj1wOUezrmXmXuihBKlXffLKi0tr6yuldcrG5tb2zv27l5biVQi3EKCCtmNoMKUcNzSRFPcTSSGLKK4E42vp37nHktFBL/TkwQHDA45iQmC2kihfdjoZ24eZir3tfCTEfFZ2s9O86Kd5aFddWtuAecv8eakCuZohvanPxAoZZhrRKFSPc9NdJBBqQmiOK/4qcIJRGM4xD1DOWRYBVlxR+4cG2XgxEKa4top1J8bGWRKTVhkJhnUI7XoTcX/vF6q46sgIzxJNeZo9lCcUkcLZxqKMyASI00nhkAkifmrg0ZQQqRNdBUTgrd48l/SPq95bs27vajWG/M4yuAAHIET4IFLUAc3oAlaAIEH8ARewKv1aD1bb9b7bLRkzXf2wS9YH9+dT5nF</latexit>

[LHCb-PAPER-2021-022] (in prep.)

preliminary 
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Some highlights of recent results
➤ April 2021: Branching fraction measurement of                

decays with 9fb-1 and first observation of
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<latexit sha1_base64="dligZkLTfWyMsAlHJYhHY73215k=">AAACFnicbVDLSsNAFJ3UV62vqEs3wSJUpCUpFl2WunFZwT6gScNkOmmHziRhZiKUkK9w46+4caGIW3Hn3zhNs9DWA5d7OOdeZu7xIkqENM1vrbC2vrG5Vdwu7ezu7R/oh0ddEcYc4Q4Kacj7HhSYkgB3JJEU9yOOIfMo7nnTm7nfe8BckDC4l7MIOwyOA+ITBKWSXL3aGiZm6iYitWVo+MPEjjhhOHXrFatRb5zbLB4mF2nWqqmrl82amcFYJVZOyiBH29W/7FGIYoYDiSgUYmCZkXQSyCVBFKclOxY4gmgKx3igaAAZFk6SnZUaZ0oZGX7IVQXSyNTfGwlkQsyYpyYZlBOx7M3F/7xBLP1rJyFBFEscoMVDfkwNlcA8I2NEOEaSzhSBiBP1VwNNIIdIqiRLKgRr+eRV0q3XLLNm3V2Wm608jiI4AaegAixwBZrgFrRBByDwCJ7BK3jTnrQX7V37WIwWtHznGPyB9vkDOdmewg==</latexit><latexit sha1_base64="dligZkLTfWyMsAlHJYhHY73215k=">AAACFnicbVDLSsNAFJ3UV62vqEs3wSJUpCUpFl2WunFZwT6gScNkOmmHziRhZiKUkK9w46+4caGIW3Hn3zhNs9DWA5d7OOdeZu7xIkqENM1vrbC2vrG5Vdwu7ezu7R/oh0ddEcYc4Q4Kacj7HhSYkgB3JJEU9yOOIfMo7nnTm7nfe8BckDC4l7MIOwyOA+ITBKWSXL3aGiZm6iYitWVo+MPEjjhhOHXrFatRb5zbLB4mF2nWqqmrl82amcFYJVZOyiBH29W/7FGIYoYDiSgUYmCZkXQSyCVBFKclOxY4gmgKx3igaAAZFk6SnZUaZ0oZGX7IVQXSyNTfGwlkQsyYpyYZlBOx7M3F/7xBLP1rJyFBFEscoMVDfkwNlcA8I2NEOEaSzhSBiBP1VwNNIIdIqiRLKgRr+eRV0q3XLLNm3V2Wm608jiI4AaegAixwBZrgFrRBByDwCJ7BK3jTnrQX7V37WIwWtHznGPyB9vkDOdmewg==</latexit><latexit sha1_base64="dligZkLTfWyMsAlHJYhHY73215k=">AAACFnicbVDLSsNAFJ3UV62vqEs3wSJUpCUpFl2WunFZwT6gScNkOmmHziRhZiKUkK9w46+4caGIW3Hn3zhNs9DWA5d7OOdeZu7xIkqENM1vrbC2vrG5Vdwu7ezu7R/oh0ddEcYc4Q4Kacj7HhSYkgB3JJEU9yOOIfMo7nnTm7nfe8BckDC4l7MIOwyOA+ITBKWSXL3aGiZm6iYitWVo+MPEjjhhOHXrFatRb5zbLB4mF2nWqqmrl82amcFYJVZOyiBH29W/7FGIYoYDiSgUYmCZkXQSyCVBFKclOxY4gmgKx3igaAAZFk6SnZUaZ0oZGX7IVQXSyNTfGwlkQsyYpyYZlBOx7M3F/7xBLP1rJyFBFEscoMVDfkwNlcA8I2NEOEaSzhSBiBP1VwNNIIdIqiRLKgRr+eRV0q3XLLNm3V2Wm608jiI4AaegAixwBZrgFrRBByDwCJ7BK3jTnrQX7V37WIwWtHznGPyB9vkDOdmewg==</latexit><latexit sha1_base64="dligZkLTfWyMsAlHJYhHY73215k=">AAACFnicbVDLSsNAFJ3UV62vqEs3wSJUpCUpFl2WunFZwT6gScNkOmmHziRhZiKUkK9w46+4caGIW3Hn3zhNs9DWA5d7OOdeZu7xIkqENM1vrbC2vrG5Vdwu7ezu7R/oh0ddEcYc4Q4Kacj7HhSYkgB3JJEU9yOOIfMo7nnTm7nfe8BckDC4l7MIOwyOA+ITBKWSXL3aGiZm6iYitWVo+MPEjjhhOHXrFatRb5zbLB4mF2nWqqmrl82amcFYJVZOyiBH29W/7FGIYoYDiSgUYmCZkXQSyCVBFKclOxY4gmgKx3igaAAZFk6SnZUaZ0oZGX7IVQXSyNTfGwlkQsyYpyYZlBOx7M3F/7xBLP1rJyFBFEscoMVDfkwNlcA8I2NEOEaSzhSBiBP1VwNNIIdIqiRLKgRr+eRV0q3XLLNm3V2Wm608jiI4AaegAixwBZrgFrRBByDwCJ7BK3jTnrQX7V37WIwWtHznGPyB9vkDOdmewg==</latexit>

B0
s ! �µ+µ�

<latexit sha1_base64="PEjY4LWQ/QDHYaoRkRcpP88QVUg=">AAACB3icbVDLSsNAFJ3UV62vqEtBgkUQxJKIoMtSNy4r2Ac0aZhMJ+3QeYSZiVBCdm78FTcuFHHrL7jzb5ymXWj1wOUezrmXmXuihBKlXffLKi0tr6yuldcrG5tb2zv27l5biVQi3EKCCtmNoMKUcNzSRFPcTSSGLKK4E42vp37nHktFBL/TkwQHDA45iQmC2kihfdjoZ24eZir3tfCTEfFZ2s9O86Kd5aFddWtuAecv8eakCuZohvanPxAoZZhrRKFSPc9NdJBBqQmiOK/4qcIJRGM4xD1DOWRYBVlxR+4cG2XgxEKa4top1J8bGWRKTVhkJhnUI7XoTcX/vF6q46sgIzxJNeZo9lCcUkcLZxqKMyASI00nhkAkifmrg0ZQQqRNdBUTgrd48l/SPq95bs27vajWG/M4yuAAHIET4IFLUAc3oAlaAIEH8ARewKv1aD1bb9b7bLRkzXf2wS9YH9+dT5nF</latexit><latexit sha1_base64="PEjY4LWQ/QDHYaoRkRcpP88QVUg=">AAACB3icbVDLSsNAFJ3UV62vqEtBgkUQxJKIoMtSNy4r2Ac0aZhMJ+3QeYSZiVBCdm78FTcuFHHrL7jzb5ymXWj1wOUezrmXmXuihBKlXffLKi0tr6yuldcrG5tb2zv27l5biVQi3EKCCtmNoMKUcNzSRFPcTSSGLKK4E42vp37nHktFBL/TkwQHDA45iQmC2kihfdjoZ24eZir3tfCTEfFZ2s9O86Kd5aFddWtuAecv8eakCuZohvanPxAoZZhrRKFSPc9NdJBBqQmiOK/4qcIJRGM4xD1DOWRYBVlxR+4cG2XgxEKa4top1J8bGWRKTVhkJhnUI7XoTcX/vF6q46sgIzxJNeZo9lCcUkcLZxqKMyASI00nhkAkifmrg0ZQQqRNdBUTgrd48l/SPq95bs27vajWG/M4yuAAHIET4IFLUAc3oAlaAIEH8ARewKv1aD1bb9b7bLRkzXf2wS9YH9+dT5nF</latexit><latexit sha1_base64="PEjY4LWQ/QDHYaoRkRcpP88QVUg=">AAACB3icbVDLSsNAFJ3UV62vqEtBgkUQxJKIoMtSNy4r2Ac0aZhMJ+3QeYSZiVBCdm78FTcuFHHrL7jzb5ymXWj1wOUezrmXmXuihBKlXffLKi0tr6yuldcrG5tb2zv27l5biVQi3EKCCtmNoMKUcNzSRFPcTSSGLKK4E42vp37nHktFBL/TkwQHDA45iQmC2kihfdjoZ24eZir3tfCTEfFZ2s9O86Kd5aFddWtuAecv8eakCuZohvanPxAoZZhrRKFSPc9NdJBBqQmiOK/4qcIJRGM4xD1DOWRYBVlxR+4cG2XgxEKa4top1J8bGWRKTVhkJhnUI7XoTcX/vF6q46sgIzxJNeZo9lCcUkcLZxqKMyASI00nhkAkifmrg0ZQQqRNdBUTgrd48l/SPq95bs27vajWG/M4yuAAHIET4IFLUAc3oAlaAIEH8ARewKv1aD1bb9b7bLRkzXf2wS9YH9+dT5nF</latexit><latexit sha1_base64="PEjY4LWQ/QDHYaoRkRcpP88QVUg=">AAACB3icbVDLSsNAFJ3UV62vqEtBgkUQxJKIoMtSNy4r2Ac0aZhMJ+3QeYSZiVBCdm78FTcuFHHrL7jzb5ymXWj1wOUezrmXmXuihBKlXffLKi0tr6yuldcrG5tb2zv27l5biVQi3EKCCtmNoMKUcNzSRFPcTSSGLKK4E42vp37nHktFBL/TkwQHDA45iQmC2kihfdjoZ24eZir3tfCTEfFZ2s9O86Kd5aFddWtuAecv8eakCuZohvanPxAoZZhrRKFSPc9NdJBBqQmiOK/4qcIJRGM4xD1DOWRYBVlxR+4cG2XgxEKa4top1J8bGWRKTVhkJhnUI7XoTcX/vF6q46sgIzxJNeZo9lCcUkcLZxqKMyASI00nhkAkifmrg0ZQQqRNdBUTgrd48l/SPq95bs27vajWG/M4yuAAHIET4IFLUAc3oAlaAIEH8ARewKv1aD1bb9b7bLRkzXf2wS9YH9+dT5nF</latexit>

Measure relative to B0
s ! �J/ (! µ+µ�)

<latexit sha1_base64="ADePpzAQpCgTPZimneIO01/Su5I=">AAACFXicbVBNS8MwGE7n15xfVY9egkOYqLMVQY9jXsTTBPcBa1fSLHNhaRuSVBilf8KLf8WLB0W8Ct78N2ZdD7r5QsiT53lf3jyPzxmVyrK+jcLC4tLySnG1tLa+sbllbu+0ZBQLTJo4YpHo+EgSRkPSVFQx0uGCoMBnpO2PriZ6+4EISaPwTo05cQN0H9IBxUhpyjOP673ESr1Epo6KoMOHFN6cOlzSSvYO4l5ylGbXSXromWWramUF54GdgzLIq+GZX04/wnFAQoUZkrJrW1y5CRKKYkbSkhNLwhEeoXvS1TBEAZFukrlK4YFm+nAQCX1CBTP290SCAinHga87A6SGclabkP9p3VgNLt2EhjxWJMTTRYOYQW14EhHsU0GwYmMNEBZU/xXiIRIIKx1kSYdgz1qeB62zqm1V7dvzcq2ex1EEe2AfVIANLkANXIMGaAIMHsEzeAVvxpPxYrwbH9PWgpHP7II/ZXz+AH/KnmI=</latexit><latexit sha1_base64="ADePpzAQpCgTPZimneIO01/Su5I=">AAACFXicbVBNS8MwGE7n15xfVY9egkOYqLMVQY9jXsTTBPcBa1fSLHNhaRuSVBilf8KLf8WLB0W8Ct78N2ZdD7r5QsiT53lf3jyPzxmVyrK+jcLC4tLySnG1tLa+sbllbu+0ZBQLTJo4YpHo+EgSRkPSVFQx0uGCoMBnpO2PriZ6+4EISaPwTo05cQN0H9IBxUhpyjOP673ESr1Epo6KoMOHFN6cOlzSSvYO4l5ylGbXSXromWWramUF54GdgzLIq+GZX04/wnFAQoUZkrJrW1y5CRKKYkbSkhNLwhEeoXvS1TBEAZFukrlK4YFm+nAQCX1CBTP290SCAinHga87A6SGclabkP9p3VgNLt2EhjxWJMTTRYOYQW14EhHsU0GwYmMNEBZU/xXiIRIIKx1kSYdgz1qeB62zqm1V7dvzcq2ex1EEe2AfVIANLkANXIMGaAIMHsEzeAVvxpPxYrwbH9PWgpHP7II/ZXz+AH/KnmI=</latexit><latexit sha1_base64="ADePpzAQpCgTPZimneIO01/Su5I=">AAACFXicbVBNS8MwGE7n15xfVY9egkOYqLMVQY9jXsTTBPcBa1fSLHNhaRuSVBilf8KLf8WLB0W8Ct78N2ZdD7r5QsiT53lf3jyPzxmVyrK+jcLC4tLySnG1tLa+sbllbu+0ZBQLTJo4YpHo+EgSRkPSVFQx0uGCoMBnpO2PriZ6+4EISaPwTo05cQN0H9IBxUhpyjOP673ESr1Epo6KoMOHFN6cOlzSSvYO4l5ylGbXSXromWWramUF54GdgzLIq+GZX04/wnFAQoUZkrJrW1y5CRKKYkbSkhNLwhEeoXvS1TBEAZFukrlK4YFm+nAQCX1CBTP290SCAinHga87A6SGclabkP9p3VgNLt2EhjxWJMTTRYOYQW14EhHsU0GwYmMNEBZU/xXiIRIIKx1kSYdgz1qeB62zqm1V7dvzcq2ex1EEe2AfVIANLkANXIMGaAIMHsEzeAVvxpPxYrwbH9PWgpHP7II/ZXz+AH/KnmI=</latexit><latexit sha1_base64="ADePpzAQpCgTPZimneIO01/Su5I=">AAACFXicbVBNS8MwGE7n15xfVY9egkOYqLMVQY9jXsTTBPcBa1fSLHNhaRuSVBilf8KLf8WLB0W8Ct78N2ZdD7r5QsiT53lf3jyPzxmVyrK+jcLC4tLySnG1tLa+sbllbu+0ZBQLTJo4YpHo+EgSRkPSVFQx0uGCoMBnpO2PriZ6+4EISaPwTo05cQN0H9IBxUhpyjOP673ESr1Epo6KoMOHFN6cOlzSSvYO4l5ylGbXSXromWWramUF54GdgzLIq+GZX04/wnFAQoUZkrJrW1y5CRKKYkbSkhNLwhEeoXvS1TBEAZFukrlK4YFm+nAQCX1CBTP290SCAinHga87A6SGclabkP9p3VgNLt2EhjxWJMTTRYOYQW14EhHsU0GwYmMNEBZU/xXiIRIIKx1kSYdgz1qeB62zqm1V7dvzcq2ex1EEe2AfVIANLkANXIMGaAIMHsEzeAVvxpPxYrwbH9PWgpHP7II/ZXz+AH/KnmI=</latexit>

|mKK �m(�)| < 12MeV
<latexit sha1_base64="OJ1sd0FmPxYwo9akIAaC4qb6gLk=">AAACBnicbVDLSsNAFJ3UV62vqEsRBotQF5akCLpwUXQjFKGCfUATwmQ6bYfOJGFmIpQ0Kzf+ihsXirj1G9z5N07bLLT1wIXDOfdy7z1+xKhUlvVt5JaWV1bX8uuFjc2t7R1zd68pw1hg0sAhC0XbR5IwGpCGooqRdiQI4j4jLX94PfFbD0RIGgb3ahQRl6N+QHsUI6Ulzzwccy+p1dJTXnKiAT0ZX9oVR/DkljQhTD2zaJWtKeAisTNSBBnqnvnldEMccxIozJCUHduKlJsgoShmJC04sSQRwkPUJx1NA8SJdJPpGyk81koX9kKhK1Bwqv6eSBCXcsR93cmRGsh5byL+53Vi1btwExpEsSIBni3qxQyqEE4ygV0qCFZspAnCgupbIR4ggbDSyRV0CPb8y4ukWSnbVtm+OytWr7I48uAAHIESsME5qIIbUAcNgMEjeAav4M14Ml6Md+Nj1pozspl98AfG5w9eIJfB</latexit><latexit sha1_base64="OJ1sd0FmPxYwo9akIAaC4qb6gLk=">AAACBnicbVDLSsNAFJ3UV62vqEsRBotQF5akCLpwUXQjFKGCfUATwmQ6bYfOJGFmIpQ0Kzf+ihsXirj1G9z5N07bLLT1wIXDOfdy7z1+xKhUlvVt5JaWV1bX8uuFjc2t7R1zd68pw1hg0sAhC0XbR5IwGpCGooqRdiQI4j4jLX94PfFbD0RIGgb3ahQRl6N+QHsUI6Ulzzwccy+p1dJTXnKiAT0ZX9oVR/DkljQhTD2zaJWtKeAisTNSBBnqnvnldEMccxIozJCUHduKlJsgoShmJC04sSQRwkPUJx1NA8SJdJPpGyk81koX9kKhK1Bwqv6eSBCXcsR93cmRGsh5byL+53Vi1btwExpEsSIBni3qxQyqEE4ygV0qCFZspAnCgupbIR4ggbDSyRV0CPb8y4ukWSnbVtm+OytWr7I48uAAHIESsME5qIIbUAcNgMEjeAav4M14Ml6Md+Nj1pozspl98AfG5w9eIJfB</latexit><latexit sha1_base64="OJ1sd0FmPxYwo9akIAaC4qb6gLk=">AAACBnicbVDLSsNAFJ3UV62vqEsRBotQF5akCLpwUXQjFKGCfUATwmQ6bYfOJGFmIpQ0Kzf+ihsXirj1G9z5N07bLLT1wIXDOfdy7z1+xKhUlvVt5JaWV1bX8uuFjc2t7R1zd68pw1hg0sAhC0XbR5IwGpCGooqRdiQI4j4jLX94PfFbD0RIGgb3ahQRl6N+QHsUI6Ulzzwccy+p1dJTXnKiAT0ZX9oVR/DkljQhTD2zaJWtKeAisTNSBBnqnvnldEMccxIozJCUHduKlJsgoShmJC04sSQRwkPUJx1NA8SJdJPpGyk81koX9kKhK1Bwqv6eSBCXcsR93cmRGsh5byL+53Vi1btwExpEsSIBni3qxQyqEE4ygV0qCFZspAnCgupbIR4ggbDSyRV0CPb8y4ukWSnbVtm+OytWr7I48uAAHIESsME5qIIbUAcNgMEjeAav4M14Ml6Md+Nj1pozspl98AfG5w9eIJfB</latexit><latexit sha1_base64="OJ1sd0FmPxYwo9akIAaC4qb6gLk=">AAACBnicbVDLSsNAFJ3UV62vqEsRBotQF5akCLpwUXQjFKGCfUATwmQ6bYfOJGFmIpQ0Kzf+ihsXirj1G9z5N07bLLT1wIXDOfdy7z1+xKhUlvVt5JaWV1bX8uuFjc2t7R1zd68pw1hg0sAhC0XbR5IwGpCGooqRdiQI4j4jLX94PfFbD0RIGgb3ahQRl6N+QHsUI6Ulzzwccy+p1dJTXnKiAT0ZX9oVR/DkljQhTD2zaJWtKeAisTNSBBnqnvnldEMccxIozJCUHduKlJsgoShmJC04sSQRwkPUJx1NA8SJdJPpGyk81koX9kKhK1Bwqv6eSBCXcsR93cmRGsh5byL+53Vi1btwExpEsSIBni3qxQyqEE4ygV0qCFZspAnCgupbIR4ggbDSyRV0CPb8y4ukWSnbVtm+OytWr7I48uAAHIESsME5qIIbUAcNgMEjeAav4M14Ml6Md+Nj1pozspl98AfG5w9eIJfB</latexit>

arXiv:2105.14007



   ISMD 2021                                                                 14/07/2021                                         Eluned Smith 
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decays with 9fb-1 and first observation of
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Measure relative to B0
s ! �J/ (! µ+µ�)

<latexit sha1_base64="ADePpzAQpCgTPZimneIO01/Su5I=">AAACFXicbVBNS8MwGE7n15xfVY9egkOYqLMVQY9jXsTTBPcBa1fSLHNhaRuSVBilf8KLf8WLB0W8Ct78N2ZdD7r5QsiT53lf3jyPzxmVyrK+jcLC4tLySnG1tLa+sbllbu+0ZBQLTJo4YpHo+EgSRkPSVFQx0uGCoMBnpO2PriZ6+4EISaPwTo05cQN0H9IBxUhpyjOP673ESr1Epo6KoMOHFN6cOlzSSvYO4l5ylGbXSXromWWramUF54GdgzLIq+GZX04/wnFAQoUZkrJrW1y5CRKKYkbSkhNLwhEeoXvS1TBEAZFukrlK4YFm+nAQCX1CBTP290SCAinHga87A6SGclabkP9p3VgNLt2EhjxWJMTTRYOYQW14EhHsU0GwYmMNEBZU/xXiIRIIKx1kSYdgz1qeB62zqm1V7dvzcq2ex1EEe2AfVIANLkANXIMGaAIMHsEzeAVvxpPxYrwbH9PWgpHP7II/ZXz+AH/KnmI=</latexit><latexit sha1_base64="ADePpzAQpCgTPZimneIO01/Su5I=">AAACFXicbVBNS8MwGE7n15xfVY9egkOYqLMVQY9jXsTTBPcBa1fSLHNhaRuSVBilf8KLf8WLB0W8Ct78N2ZdD7r5QsiT53lf3jyPzxmVyrK+jcLC4tLySnG1tLa+sbllbu+0ZBQLTJo4YpHo+EgSRkPSVFQx0uGCoMBnpO2PriZ6+4EISaPwTo05cQN0H9IBxUhpyjOP673ESr1Epo6KoMOHFN6cOlzSSvYO4l5ylGbXSXromWWramUF54GdgzLIq+GZX04/wnFAQoUZkrJrW1y5CRKKYkbSkhNLwhEeoXvS1TBEAZFukrlK4YFm+nAQCX1CBTP290SCAinHga87A6SGclabkP9p3VgNLt2EhjxWJMTTRYOYQW14EhHsU0GwYmMNEBZU/xXiIRIIKx1kSYdgz1qeB62zqm1V7dvzcq2ex1EEe2AfVIANLkANXIMGaAIMHsEzeAVvxpPxYrwbH9PWgpHP7II/ZXz+AH/KnmI=</latexit><latexit sha1_base64="ADePpzAQpCgTPZimneIO01/Su5I=">AAACFXicbVBNS8MwGE7n15xfVY9egkOYqLMVQY9jXsTTBPcBa1fSLHNhaRuSVBilf8KLf8WLB0W8Ct78N2ZdD7r5QsiT53lf3jyPzxmVyrK+jcLC4tLySnG1tLa+sbllbu+0ZBQLTJo4YpHo+EgSRkPSVFQx0uGCoMBnpO2PriZ6+4EISaPwTo05cQN0H9IBxUhpyjOP673ESr1Epo6KoMOHFN6cOlzSSvYO4l5ylGbXSXromWWramUF54GdgzLIq+GZX04/wnFAQoUZkrJrW1y5CRKKYkbSkhNLwhEeoXvS1TBEAZFukrlK4YFm+nAQCX1CBTP290SCAinHga87A6SGclabkP9p3VgNLt2EhjxWJMTTRYOYQW14EhHsU0GwYmMNEBZU/xXiIRIIKx1kSYdgz1qeB62zqm1V7dvzcq2ex1EEe2AfVIANLkANXIMGaAIMHsEzeAVvxpPxYrwbH9PWgpHP7II/ZXz+AH/KnmI=</latexit><latexit sha1_base64="ADePpzAQpCgTPZimneIO01/Su5I=">AAACFXicbVBNS8MwGE7n15xfVY9egkOYqLMVQY9jXsTTBPcBa1fSLHNhaRuSVBilf8KLf8WLB0W8Ct78N2ZdD7r5QsiT53lf3jyPzxmVyrK+jcLC4tLySnG1tLa+sbllbu+0ZBQLTJo4YpHo+EgSRkPSVFQx0uGCoMBnpO2PriZ6+4EISaPwTo05cQN0H9IBxUhpyjOP673ESr1Epo6KoMOHFN6cOlzSSvYO4l5ylGbXSXromWWramUF54GdgzLIq+GZX04/wnFAQoUZkrJrW1y5CRKKYkbSkhNLwhEeoXvS1TBEAZFukrlK4YFm+nAQCX1CBTP290SCAinHga87A6SGclabkP9p3VgNLt2EhjxWJMTTRYOYQW14EhHsU0GwYmMNEBZU/xXiIRIIKx1kSYdgz1qeB62zqm1V7dvzcq2ex1EEe2AfVIANLkANXIMGaAIMHsEzeAVvxpPxYrwbH9PWgpHP7II/ZXz+AH/KnmI=</latexit>

B0
s ! f 0

2(1525)µ
+µ�

<latexit sha1_base64="dligZkLTfWyMsAlHJYhHY73215k=">AAACFnicbVDLSsNAFJ3UV62vqEs3wSJUpCUpFl2WunFZwT6gScNkOmmHziRhZiKUkK9w46+4caGIW3Hn3zhNs9DWA5d7OOdeZu7xIkqENM1vrbC2vrG5Vdwu7ezu7R/oh0ddEcYc4Q4Kacj7HhSYkgB3JJEU9yOOIfMo7nnTm7nfe8BckDC4l7MIOwyOA+ITBKWSXL3aGiZm6iYitWVo+MPEjjhhOHXrFatRb5zbLB4mF2nWqqmrl82amcFYJVZOyiBH29W/7FGIYoYDiSgUYmCZkXQSyCVBFKclOxY4gmgKx3igaAAZFk6SnZUaZ0oZGX7IVQXSyNTfGwlkQsyYpyYZlBOx7M3F/7xBLP1rJyFBFEscoMVDfkwNlcA8I2NEOEaSzhSBiBP1VwNNIIdIqiRLKgRr+eRV0q3XLLNm3V2Wm608jiI4AaegAixwBZrgFrRBByDwCJ7BK3jTnrQX7V37WIwWtHznGPyB9vkDOdmewg==</latexit><latexit sha1_base64="dligZkLTfWyMsAlHJYhHY73215k=">AAACFnicbVDLSsNAFJ3UV62vqEs3wSJUpCUpFl2WunFZwT6gScNkOmmHziRhZiKUkK9w46+4caGIW3Hn3zhNs9DWA5d7OOdeZu7xIkqENM1vrbC2vrG5Vdwu7ezu7R/oh0ddEcYc4Q4Kacj7HhSYkgB3JJEU9yOOIfMo7nnTm7nfe8BckDC4l7MIOwyOA+ITBKWSXL3aGiZm6iYitWVo+MPEjjhhOHXrFatRb5zbLB4mF2nWqqmrl82amcFYJVZOyiBH29W/7FGIYoYDiSgUYmCZkXQSyCVBFKclOxY4gmgKx3igaAAZFk6SnZUaZ0oZGX7IVQXSyNTfGwlkQsyYpyYZlBOx7M3F/7xBLP1rJyFBFEscoMVDfkwNlcA8I2NEOEaSzhSBiBP1VwNNIIdIqiRLKgRr+eRV0q3XLLNm3V2Wm608jiI4AaegAixwBZrgFrRBByDwCJ7BK3jTnrQX7V37WIwWtHznGPyB9vkDOdmewg==</latexit><latexit sha1_base64="dligZkLTfWyMsAlHJYhHY73215k=">AAACFnicbVDLSsNAFJ3UV62vqEs3wSJUpCUpFl2WunFZwT6gScNkOmmHziRhZiKUkK9w46+4caGIW3Hn3zhNs9DWA5d7OOdeZu7xIkqENM1vrbC2vrG5Vdwu7ezu7R/oh0ddEcYc4Q4Kacj7HhSYkgB3JJEU9yOOIfMo7nnTm7nfe8BckDC4l7MIOwyOA+ITBKWSXL3aGiZm6iYitWVo+MPEjjhhOHXrFatRb5zbLB4mF2nWqqmrl82amcFYJVZOyiBH29W/7FGIYoYDiSgUYmCZkXQSyCVBFKclOxY4gmgKx3igaAAZFk6SnZUaZ0oZGX7IVQXSyNTfGwlkQsyYpyYZlBOx7M3F/7xBLP1rJyFBFEscoMVDfkwNlcA8I2NEOEaSzhSBiBP1VwNNIIdIqiRLKgRr+eRV0q3XLLNm3V2Wm608jiI4AaegAixwBZrgFrRBByDwCJ7BK3jTnrQX7V37WIwWtHznGPyB9vkDOdmewg==</latexit><latexit sha1_base64="dligZkLTfWyMsAlHJYhHY73215k=">AAACFnicbVDLSsNAFJ3UV62vqEs3wSJUpCUpFl2WunFZwT6gScNkOmmHziRhZiKUkK9w46+4caGIW3Hn3zhNs9DWA5d7OOdeZu7xIkqENM1vrbC2vrG5Vdwu7ezu7R/oh0ddEcYc4Q4Kacj7HhSYkgB3JJEU9yOOIfMo7nnTm7nfe8BckDC4l7MIOwyOA+ITBKWSXL3aGiZm6iYitWVo+MPEjjhhOHXrFatRb5zbLB4mF2nWqqmrl82amcFYJVZOyiBH29W/7FGIYoYDiSgUYmCZkXQSyCVBFKclOxY4gmgKx3igaAAZFk6SnZUaZ0oZGX7IVQXSyNTfGwlkQsyYpyYZlBOx7M3F/7xBLP1rJyFBFEscoMVDfkwNlcA8I2NEOEaSzhSBiBP1VwNNIIdIqiRLKgRr+eRV0q3XLLNm3V2Wm608jiI4AaegAixwBZrgFrRBByDwCJ7BK3jTnrQX7V37WIwWtHznGPyB9vkDOdmewg==</latexit>

B0
s ! �µ+µ�

<latexit sha1_base64="PEjY4LWQ/QDHYaoRkRcpP88QVUg=">AAACB3icbVDLSsNAFJ3UV62vqEtBgkUQxJKIoMtSNy4r2Ac0aZhMJ+3QeYSZiVBCdm78FTcuFHHrL7jzb5ymXWj1wOUezrmXmXuihBKlXffLKi0tr6yuldcrG5tb2zv27l5biVQi3EKCCtmNoMKUcNzSRFPcTSSGLKK4E42vp37nHktFBL/TkwQHDA45iQmC2kihfdjoZ24eZir3tfCTEfFZ2s9O86Kd5aFddWtuAecv8eakCuZohvanPxAoZZhrRKFSPc9NdJBBqQmiOK/4qcIJRGM4xD1DOWRYBVlxR+4cG2XgxEKa4top1J8bGWRKTVhkJhnUI7XoTcX/vF6q46sgIzxJNeZo9lCcUkcLZxqKMyASI00nhkAkifmrg0ZQQqRNdBUTgrd48l/SPq95bs27vajWG/M4yuAAHIET4IFLUAc3oAlaAIEH8ARewKv1aD1bb9b7bLRkzXf2wS9YH9+dT5nF</latexit><latexit sha1_base64="PEjY4LWQ/QDHYaoRkRcpP88QVUg=">AAACB3icbVDLSsNAFJ3UV62vqEtBgkUQxJKIoMtSNy4r2Ac0aZhMJ+3QeYSZiVBCdm78FTcuFHHrL7jzb5ymXWj1wOUezrmXmXuihBKlXffLKi0tr6yuldcrG5tb2zv27l5biVQi3EKCCtmNoMKUcNzSRFPcTSSGLKK4E42vp37nHktFBL/TkwQHDA45iQmC2kihfdjoZ24eZir3tfCTEfFZ2s9O86Kd5aFddWtuAecv8eakCuZohvanPxAoZZhrRKFSPc9NdJBBqQmiOK/4qcIJRGM4xD1DOWRYBVlxR+4cG2XgxEKa4top1J8bGWRKTVhkJhnUI7XoTcX/vF6q46sgIzxJNeZo9lCcUkcLZxqKMyASI00nhkAkifmrg0ZQQqRNdBUTgrd48l/SPq95bs27vajWG/M4yuAAHIET4IFLUAc3oAlaAIEH8ARewKv1aD1bb9b7bLRkzXf2wS9YH9+dT5nF</latexit><latexit sha1_base64="PEjY4LWQ/QDHYaoRkRcpP88QVUg=">AAACB3icbVDLSsNAFJ3UV62vqEtBgkUQxJKIoMtSNy4r2Ac0aZhMJ+3QeYSZiVBCdm78FTcuFHHrL7jzb5ymXWj1wOUezrmXmXuihBKlXffLKi0tr6yuldcrG5tb2zv27l5biVQi3EKCCtmNoMKUcNzSRFPcTSSGLKK4E42vp37nHktFBL/TkwQHDA45iQmC2kihfdjoZ24eZir3tfCTEfFZ2s9O86Kd5aFddWtuAecv8eakCuZohvanPxAoZZhrRKFSPc9NdJBBqQmiOK/4qcIJRGM4xD1DOWRYBVlxR+4cG2XgxEKa4top1J8bGWRKTVhkJhnUI7XoTcX/vF6q46sgIzxJNeZo9lCcUkcLZxqKMyASI00nhkAkifmrg0ZQQqRNdBUTgrd48l/SPq95bs27vajWG/M4yuAAHIET4IFLUAc3oAlaAIEH8ARewKv1aD1bb9b7bLRkzXf2wS9YH9+dT5nF</latexit><latexit sha1_base64="PEjY4LWQ/QDHYaoRkRcpP88QVUg=">AAACB3icbVDLSsNAFJ3UV62vqEtBgkUQxJKIoMtSNy4r2Ac0aZhMJ+3QeYSZiVBCdm78FTcuFHHrL7jzb5ymXWj1wOUezrmXmXuihBKlXffLKi0tr6yuldcrG5tb2zv27l5biVQi3EKCCtmNoMKUcNzSRFPcTSSGLKK4E42vp37nHktFBL/TkwQHDA45iQmC2kihfdjoZ24eZir3tfCTEfFZ2s9O86Kd5aFddWtuAecv8eakCuZohvanPxAoZZhrRKFSPc9NdJBBqQmiOK/4qcIJRGM4xD1DOWRYBVlxR+4cG2XgxEKa4top1J8bGWRKTVhkJhnUI7XoTcX/vF6q46sgIzxJNeZo9lCcUkcLZxqKMyASI00nhkAkifmrg0ZQQqRNdBUTgrd48l/SPq95bs27vajWG/M4yuAAHIET4IFLUAc3oAlaAIEH8ARewKv1aD1bb9b7bLRkzXf2wS9YH9+dT5nF</latexit>

arXiv:2105.14007
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Some highlights of recent results
➤ April 2021: Branching fraction measurement of                

decays with 9fb-1 and first observation of

13

Measure relative to B0
s ! �J/ (! µ+µ�)

<latexit sha1_base64="ADePpzAQpCgTPZimneIO01/Su5I=">AAACFXicbVBNS8MwGE7n15xfVY9egkOYqLMVQY9jXsTTBPcBa1fSLHNhaRuSVBilf8KLf8WLB0W8Ct78N2ZdD7r5QsiT53lf3jyPzxmVyrK+jcLC4tLySnG1tLa+sbllbu+0ZBQLTJo4YpHo+EgSRkPSVFQx0uGCoMBnpO2PriZ6+4EISaPwTo05cQN0H9IBxUhpyjOP673ESr1Epo6KoMOHFN6cOlzSSvYO4l5ylGbXSXromWWramUF54GdgzLIq+GZX04/wnFAQoUZkrJrW1y5CRKKYkbSkhNLwhEeoXvS1TBEAZFukrlK4YFm+nAQCX1CBTP290SCAinHga87A6SGclabkP9p3VgNLt2EhjxWJMTTRYOYQW14EhHsU0GwYmMNEBZU/xXiIRIIKx1kSYdgz1qeB62zqm1V7dvzcq2ex1EEe2AfVIANLkANXIMGaAIMHsEzeAVvxpPxYrwbH9PWgpHP7II/ZXz+AH/KnmI=</latexit><latexit sha1_base64="ADePpzAQpCgTPZimneIO01/Su5I=">AAACFXicbVBNS8MwGE7n15xfVY9egkOYqLMVQY9jXsTTBPcBa1fSLHNhaRuSVBilf8KLf8WLB0W8Ct78N2ZdD7r5QsiT53lf3jyPzxmVyrK+jcLC4tLySnG1tLa+sbllbu+0ZBQLTJo4YpHo+EgSRkPSVFQx0uGCoMBnpO2PriZ6+4EISaPwTo05cQN0H9IBxUhpyjOP673ESr1Epo6KoMOHFN6cOlzSSvYO4l5ylGbXSXromWWramUF54GdgzLIq+GZX04/wnFAQoUZkrJrW1y5CRKKYkbSkhNLwhEeoXvS1TBEAZFukrlK4YFm+nAQCX1CBTP290SCAinHga87A6SGclabkP9p3VgNLt2EhjxWJMTTRYOYQW14EhHsU0GwYmMNEBZU/xXiIRIIKx1kSYdgz1qeB62zqm1V7dvzcq2ex1EEe2AfVIANLkANXIMGaAIMHsEzeAVvxpPxYrwbH9PWgpHP7II/ZXz+AH/KnmI=</latexit><latexit sha1_base64="ADePpzAQpCgTPZimneIO01/Su5I=">AAACFXicbVBNS8MwGE7n15xfVY9egkOYqLMVQY9jXsTTBPcBa1fSLHNhaRuSVBilf8KLf8WLB0W8Ct78N2ZdD7r5QsiT53lf3jyPzxmVyrK+jcLC4tLySnG1tLa+sbllbu+0ZBQLTJo4YpHo+EgSRkPSVFQx0uGCoMBnpO2PriZ6+4EISaPwTo05cQN0H9IBxUhpyjOP673ESr1Epo6KoMOHFN6cOlzSSvYO4l5ylGbXSXromWWramUF54GdgzLIq+GZX04/wnFAQoUZkrJrW1y5CRKKYkbSkhNLwhEeoXvS1TBEAZFukrlK4YFm+nAQCX1CBTP290SCAinHga87A6SGclabkP9p3VgNLt2EhjxWJMTTRYOYQW14EhHsU0GwYmMNEBZU/xXiIRIIKx1kSYdgz1qeB62zqm1V7dvzcq2ex1EEe2AfVIANLkANXIMGaAIMHsEzeAVvxpPxYrwbH9PWgpHP7II/ZXz+AH/KnmI=</latexit><latexit sha1_base64="ADePpzAQpCgTPZimneIO01/Su5I=">AAACFXicbVBNS8MwGE7n15xfVY9egkOYqLMVQY9jXsTTBPcBa1fSLHNhaRuSVBilf8KLf8WLB0W8Ct78N2ZdD7r5QsiT53lf3jyPzxmVyrK+jcLC4tLySnG1tLa+sbllbu+0ZBQLTJo4YpHo+EgSRkPSVFQx0uGCoMBnpO2PriZ6+4EISaPwTo05cQN0H9IBxUhpyjOP673ESr1Epo6KoMOHFN6cOlzSSvYO4l5ylGbXSXromWWramUF54GdgzLIq+GZX04/wnFAQoUZkrJrW1y5CRKKYkbSkhNLwhEeoXvS1TBEAZFukrlK4YFm+nAQCX1CBTP290SCAinHga87A6SGclabkP9p3VgNLt2EhjxWJMTTRYOYQW14EhHsU0GwYmMNEBZU/xXiIRIIKx1kSYdgz1qeB62zqm1V7dvzcq2ex1EEe2AfVIANLkANXIMGaAIMHsEzeAVvxpPxYrwbH9PWgpHP7II/ZXz+AH/KnmI=</latexit>

|mKK �m(f 0
2)| < 225MeV

<latexit sha1_base64="rMEX092br+UdyMxZet1oLNKPRSA=">AAACD3icbVBNS8NAEN3U7/pV9ehlsSj1YEmKogcPRS+CCAq2Ck0Nm+3ELu4mYXcjlDT/wIt/xYsHRbx69ea/cVtz0NYHA4/3ZpiZ58ecKW3bX1ZhYnJqemZ2rji/sLi0XFpZbaookRQaNOKRvPaJAs5CaGimOVzHEojwOVz5d8cD/+oepGJReKl7MbQFuQ1ZwCjRRvJKW33hpaen2Y6oBDepG0smIPNq2/3DWm3PlSI9gybGmVcq21V7CDxOnJyUUY5zr/TpdiKaCAg15USplmPHup0SqRnlkBXdREFM6B25hZahIRGg2unwnwxvGqWDg0iaCjUeqr8nUiKU6gnfdAqiu2rUG4j/ea1EBwftlIVxoiGkP4uChGMd4UE4uMMkUM17hhAqmbkV0y6RhGoTYdGE4Iy+PE6atapjV52L3XL9KI9jFq2jDVRBDtpHdXSCzlEDUfSAntALerUerWfrzXr/aS1Y+cwa+gPr4xs6sZt6</latexit><latexit sha1_base64="rMEX092br+UdyMxZet1oLNKPRSA=">AAACD3icbVBNS8NAEN3U7/pV9ehlsSj1YEmKogcPRS+CCAq2Ck0Nm+3ELu4mYXcjlDT/wIt/xYsHRbx69ea/cVtz0NYHA4/3ZpiZ58ecKW3bX1ZhYnJqemZ2rji/sLi0XFpZbaookRQaNOKRvPaJAs5CaGimOVzHEojwOVz5d8cD/+oepGJReKl7MbQFuQ1ZwCjRRvJKW33hpaen2Y6oBDepG0smIPNq2/3DWm3PlSI9gybGmVcq21V7CDxOnJyUUY5zr/TpdiKaCAg15USplmPHup0SqRnlkBXdREFM6B25hZahIRGg2unwnwxvGqWDg0iaCjUeqr8nUiKU6gnfdAqiu2rUG4j/ea1EBwftlIVxoiGkP4uChGMd4UE4uMMkUM17hhAqmbkV0y6RhGoTYdGE4Iy+PE6atapjV52L3XL9KI9jFq2jDVRBDtpHdXSCzlEDUfSAntALerUerWfrzXr/aS1Y+cwa+gPr4xs6sZt6</latexit><latexit sha1_base64="rMEX092br+UdyMxZet1oLNKPRSA=">AAACD3icbVBNS8NAEN3U7/pV9ehlsSj1YEmKogcPRS+CCAq2Ck0Nm+3ELu4mYXcjlDT/wIt/xYsHRbx69ea/cVtz0NYHA4/3ZpiZ58ecKW3bX1ZhYnJqemZ2rji/sLi0XFpZbaookRQaNOKRvPaJAs5CaGimOVzHEojwOVz5d8cD/+oepGJReKl7MbQFuQ1ZwCjRRvJKW33hpaen2Y6oBDepG0smIPNq2/3DWm3PlSI9gybGmVcq21V7CDxOnJyUUY5zr/TpdiKaCAg15USplmPHup0SqRnlkBXdREFM6B25hZahIRGg2unwnwxvGqWDg0iaCjUeqr8nUiKU6gnfdAqiu2rUG4j/ea1EBwftlIVxoiGkP4uChGMd4UE4uMMkUM17hhAqmbkV0y6RhGoTYdGE4Iy+PE6atapjV52L3XL9KI9jFq2jDVRBDtpHdXSCzlEDUfSAntALerUerWfrzXr/aS1Y+cwa+gPr4xs6sZt6</latexit><latexit sha1_base64="rMEX092br+UdyMxZet1oLNKPRSA=">AAACD3icbVBNS8NAEN3U7/pV9ehlsSj1YEmKogcPRS+CCAq2Ck0Nm+3ELu4mYXcjlDT/wIt/xYsHRbx69ea/cVtz0NYHA4/3ZpiZ58ecKW3bX1ZhYnJqemZ2rji/sLi0XFpZbaookRQaNOKRvPaJAs5CaGimOVzHEojwOVz5d8cD/+oepGJReKl7MbQFuQ1ZwCjRRvJKW33hpaen2Y6oBDepG0smIPNq2/3DWm3PlSI9gybGmVcq21V7CDxOnJyUUY5zr/TpdiKaCAg15USplmPHup0SqRnlkBXdREFM6B25hZahIRGg2unwnwxvGqWDg0iaCjUeqr8nUiKU6gnfdAqiu2rUG4j/ea1EBwftlIVxoiGkP4uChGMd4UE4uMMkUM17hhAqmbkV0y6RhGoTYdGE4Iy+PE6atapjV52L3XL9KI9jFq2jDVRBDtpHdXSCzlEDUfSAntALerUerWfrzXr/aS1Y+cwa+gPr4xs6sZt6</latexit>

B0
s ! f 0

2(1525)µ
+µ�

<latexit sha1_base64="dligZkLTfWyMsAlHJYhHY73215k=">AAACFnicbVDLSsNAFJ3UV62vqEs3wSJUpCUpFl2WunFZwT6gScNkOmmHziRhZiKUkK9w46+4caGIW3Hn3zhNs9DWA5d7OOdeZu7xIkqENM1vrbC2vrG5Vdwu7ezu7R/oh0ddEcYc4Q4Kacj7HhSYkgB3JJEU9yOOIfMo7nnTm7nfe8BckDC4l7MIOwyOA+ITBKWSXL3aGiZm6iYitWVo+MPEjjhhOHXrFatRb5zbLB4mF2nWqqmrl82amcFYJVZOyiBH29W/7FGIYoYDiSgUYmCZkXQSyCVBFKclOxY4gmgKx3igaAAZFk6SnZUaZ0oZGX7IVQXSyNTfGwlkQsyYpyYZlBOx7M3F/7xBLP1rJyFBFEscoMVDfkwNlcA8I2NEOEaSzhSBiBP1VwNNIIdIqiRLKgRr+eRV0q3XLLNm3V2Wm608jiI4AaegAixwBZrgFrRBByDwCJ7BK3jTnrQX7V37WIwWtHznGPyB9vkDOdmewg==</latexit><latexit sha1_base64="dligZkLTfWyMsAlHJYhHY73215k=">AAACFnicbVDLSsNAFJ3UV62vqEs3wSJUpCUpFl2WunFZwT6gScNkOmmHziRhZiKUkK9w46+4caGIW3Hn3zhNs9DWA5d7OOdeZu7xIkqENM1vrbC2vrG5Vdwu7ezu7R/oh0ddEcYc4Q4Kacj7HhSYkgB3JJEU9yOOIfMo7nnTm7nfe8BckDC4l7MIOwyOA+ITBKWSXL3aGiZm6iYitWVo+MPEjjhhOHXrFatRb5zbLB4mF2nWqqmrl82amcFYJVZOyiBH29W/7FGIYoYDiSgUYmCZkXQSyCVBFKclOxY4gmgKx3igaAAZFk6SnZUaZ0oZGX7IVQXSyNTfGwlkQsyYpyYZlBOx7M3F/7xBLP1rJyFBFEscoMVDfkwNlcA8I2NEOEaSzhSBiBP1VwNNIIdIqiRLKgRr+eRV0q3XLLNm3V2Wm608jiI4AaegAixwBZrgFrRBByDwCJ7BK3jTnrQX7V37WIwWtHznGPyB9vkDOdmewg==</latexit><latexit sha1_base64="dligZkLTfWyMsAlHJYhHY73215k=">AAACFnicbVDLSsNAFJ3UV62vqEs3wSJUpCUpFl2WunFZwT6gScNkOmmHziRhZiKUkK9w46+4caGIW3Hn3zhNs9DWA5d7OOdeZu7xIkqENM1vrbC2vrG5Vdwu7ezu7R/oh0ddEcYc4Q4Kacj7HhSYkgB3JJEU9yOOIfMo7nnTm7nfe8BckDC4l7MIOwyOA+ITBKWSXL3aGiZm6iYitWVo+MPEjjhhOHXrFatRb5zbLB4mF2nWqqmrl82amcFYJVZOyiBH29W/7FGIYoYDiSgUYmCZkXQSyCVBFKclOxY4gmgKx3igaAAZFk6SnZUaZ0oZGX7IVQXSyNTfGwlkQsyYpyYZlBOx7M3F/7xBLP1rJyFBFEscoMVDfkwNlcA8I2NEOEaSzhSBiBP1VwNNIIdIqiRLKgRr+eRV0q3XLLNm3V2Wm608jiI4AaegAixwBZrgFrRBByDwCJ7BK3jTnrQX7V37WIwWtHznGPyB9vkDOdmewg==</latexit><latexit sha1_base64="dligZkLTfWyMsAlHJYhHY73215k=">AAACFnicbVDLSsNAFJ3UV62vqEs3wSJUpCUpFl2WunFZwT6gScNkOmmHziRhZiKUkK9w46+4caGIW3Hn3zhNs9DWA5d7OOdeZu7xIkqENM1vrbC2vrG5Vdwu7ezu7R/oh0ddEcYc4Q4Kacj7HhSYkgB3JJEU9yOOIfMo7nnTm7nfe8BckDC4l7MIOwyOA+ITBKWSXL3aGiZm6iYitWVo+MPEjjhhOHXrFatRb5zbLB4mF2nWqqmrl82amcFYJVZOyiBH29W/7FGIYoYDiSgUYmCZkXQSyCVBFKclOxY4gmgKx3igaAAZFk6SnZUaZ0oZGX7IVQXSyNTfGwlkQsyYpyYZlBOx7M3F/7xBLP1rJyFBFEscoMVDfkwNlcA8I2NEOEaSzhSBiBP1VwNNIIdIqiRLKgRr+eRV0q3XLLNm3V2Wm608jiI4AaegAixwBZrgFrRBByDwCJ7BK3jTnrQX7V37WIwWtHznGPyB9vkDOdmewg==</latexit>

B0
s ! �µ+µ�

<latexit sha1_base64="PEjY4LWQ/QDHYaoRkRcpP88QVUg=">AAACB3icbVDLSsNAFJ3UV62vqEtBgkUQxJKIoMtSNy4r2Ac0aZhMJ+3QeYSZiVBCdm78FTcuFHHrL7jzb5ymXWj1wOUezrmXmXuihBKlXffLKi0tr6yuldcrG5tb2zv27l5biVQi3EKCCtmNoMKUcNzSRFPcTSSGLKK4E42vp37nHktFBL/TkwQHDA45iQmC2kihfdjoZ24eZir3tfCTEfFZ2s9O86Kd5aFddWtuAecv8eakCuZohvanPxAoZZhrRKFSPc9NdJBBqQmiOK/4qcIJRGM4xD1DOWRYBVlxR+4cG2XgxEKa4top1J8bGWRKTVhkJhnUI7XoTcX/vF6q46sgIzxJNeZo9lCcUkcLZxqKMyASI00nhkAkifmrg0ZQQqRNdBUTgrd48l/SPq95bs27vajWG/M4yuAAHIET4IFLUAc3oAlaAIEH8ARewKv1aD1bb9b7bLRkzXf2wS9YH9+dT5nF</latexit><latexit sha1_base64="PEjY4LWQ/QDHYaoRkRcpP88QVUg=">AAACB3icbVDLSsNAFJ3UV62vqEtBgkUQxJKIoMtSNy4r2Ac0aZhMJ+3QeYSZiVBCdm78FTcuFHHrL7jzb5ymXWj1wOUezrmXmXuihBKlXffLKi0tr6yuldcrG5tb2zv27l5biVQi3EKCCtmNoMKUcNzSRFPcTSSGLKK4E42vp37nHktFBL/TkwQHDA45iQmC2kihfdjoZ24eZir3tfCTEfFZ2s9O86Kd5aFddWtuAecv8eakCuZohvanPxAoZZhrRKFSPc9NdJBBqQmiOK/4qcIJRGM4xD1DOWRYBVlxR+4cG2XgxEKa4top1J8bGWRKTVhkJhnUI7XoTcX/vF6q46sgIzxJNeZo9lCcUkcLZxqKMyASI00nhkAkifmrg0ZQQqRNdBUTgrd48l/SPq95bs27vajWG/M4yuAAHIET4IFLUAc3oAlaAIEH8ARewKv1aD1bb9b7bLRkzXf2wS9YH9+dT5nF</latexit><latexit sha1_base64="PEjY4LWQ/QDHYaoRkRcpP88QVUg=">AAACB3icbVDLSsNAFJ3UV62vqEtBgkUQxJKIoMtSNy4r2Ac0aZhMJ+3QeYSZiVBCdm78FTcuFHHrL7jzb5ymXWj1wOUezrmXmXuihBKlXffLKi0tr6yuldcrG5tb2zv27l5biVQi3EKCCtmNoMKUcNzSRFPcTSSGLKK4E42vp37nHktFBL/TkwQHDA45iQmC2kihfdjoZ24eZir3tfCTEfFZ2s9O86Kd5aFddWtuAecv8eakCuZohvanPxAoZZhrRKFSPc9NdJBBqQmiOK/4qcIJRGM4xD1DOWRYBVlxR+4cG2XgxEKa4top1J8bGWRKTVhkJhnUI7XoTcX/vF6q46sgIzxJNeZo9lCcUkcLZxqKMyASI00nhkAkifmrg0ZQQqRNdBUTgrd48l/SPq95bs27vajWG/M4yuAAHIET4IFLUAc3oAlaAIEH8ARewKv1aD1bb9b7bLRkzXf2wS9YH9+dT5nF</latexit><latexit sha1_base64="PEjY4LWQ/QDHYaoRkRcpP88QVUg=">AAACB3icbVDLSsNAFJ3UV62vqEtBgkUQxJKIoMtSNy4r2Ac0aZhMJ+3QeYSZiVBCdm78FTcuFHHrL7jzb5ymXWj1wOUezrmXmXuihBKlXffLKi0tr6yuldcrG5tb2zv27l5biVQi3EKCCtmNoMKUcNzSRFPcTSSGLKK4E42vp37nHktFBL/TkwQHDA45iQmC2kihfdjoZ24eZir3tfCTEfFZ2s9O86Kd5aFddWtuAecv8eakCuZohvanPxAoZZhrRKFSPc9NdJBBqQmiOK/4qcIJRGM4xD1DOWRYBVlxR+4cG2XgxEKa4top1J8bGWRKTVhkJhnUI7XoTcX/vF6q46sgIzxJNeZo9lCcUkcLZxqKMyASI00nhkAkifmrg0ZQQqRNdBUTgrd48l/SPq95bs27vajWG/M4yuAAHIET4IFLUAc3oAlaAIEH8ARewKv1aD1bb9b7bLRkzXf2wS9YH9+dT5nF</latexit>

arXiv:2105.14007
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Some highlights of recent results
➤ April 2021: First physics results from current Belle II data, 

limit on                              (leave details to later Belle II 
talk) [arXiv:2104.12624]

B(B+ ! K+⌫⌫)
<latexit sha1_base64="edXFX9je1elC0KS6M9WnMW/qwyE=">AAACFXicbVBNS8MwGE7n15xfVY9egkOYKKMVQY9jXgQvE9wHrHWkWbqFpWlJUmGU/gkv/hUvHhTxKnjz35h2PejmC4Enz/s+b/I8XsSoVJb1bZSWlldW18rrlY3Nre0dc3evI8NYYNLGIQtFz0OSMMpJW1HFSC8SBAUeI11vcpX1uw9ESBryOzWNiBugEac+xUhpamCeOgFSY4xY0kxrzfvkJHVUCG9ywGMn1NpsdaIv6fHArFp1Ky+4COwCVEFRrYH55QxDHAeEK8yQlH3bipSbIKEoZiStOLEkEcITNCJ9DTkKiHST3FUKjzQzhH4o9OEK5uxvRYICKaeBpyczD3K+l5H/9fqx8i/dhPIoVoTj2UN+zKA2nkUEh1QQrNhUA4QF1X+FeIwEwkoHWdEh2POWF0HnrG5bdfv2vNpoFnGUwQE4BDVggwvQANegBdoAg0fwDF7Bm/FkvBjvxsdstGQUmn3wp4zPH+e2n0g=</latexit><latexit sha1_base64="edXFX9je1elC0KS6M9WnMW/qwyE=">AAACFXicbVBNS8MwGE7n15xfVY9egkOYKKMVQY9jXgQvE9wHrHWkWbqFpWlJUmGU/gkv/hUvHhTxKnjz35h2PejmC4Enz/s+b/I8XsSoVJb1bZSWlldW18rrlY3Nre0dc3evI8NYYNLGIQtFz0OSMMpJW1HFSC8SBAUeI11vcpX1uw9ESBryOzWNiBugEac+xUhpamCeOgFSY4xY0kxrzfvkJHVUCG9ywGMn1NpsdaIv6fHArFp1Ky+4COwCVEFRrYH55QxDHAeEK8yQlH3bipSbIKEoZiStOLEkEcITNCJ9DTkKiHST3FUKjzQzhH4o9OEK5uxvRYICKaeBpyczD3K+l5H/9fqx8i/dhPIoVoTj2UN+zKA2nkUEh1QQrNhUA4QF1X+FeIwEwkoHWdEh2POWF0HnrG5bdfv2vNpoFnGUwQE4BDVggwvQANegBdoAg0fwDF7Bm/FkvBjvxsdstGQUmn3wp4zPH+e2n0g=</latexit><latexit sha1_base64="edXFX9je1elC0KS6M9WnMW/qwyE=">AAACFXicbVBNS8MwGE7n15xfVY9egkOYKKMVQY9jXgQvE9wHrHWkWbqFpWlJUmGU/gkv/hUvHhTxKnjz35h2PejmC4Enz/s+b/I8XsSoVJb1bZSWlldW18rrlY3Nre0dc3evI8NYYNLGIQtFz0OSMMpJW1HFSC8SBAUeI11vcpX1uw9ESBryOzWNiBugEac+xUhpamCeOgFSY4xY0kxrzfvkJHVUCG9ywGMn1NpsdaIv6fHArFp1Ky+4COwCVEFRrYH55QxDHAeEK8yQlH3bipSbIKEoZiStOLEkEcITNCJ9DTkKiHST3FUKjzQzhH4o9OEK5uxvRYICKaeBpyczD3K+l5H/9fqx8i/dhPIoVoTj2UN+zKA2nkUEh1QQrNhUA4QF1X+FeIwEwkoHWdEh2POWF0HnrG5bdfv2vNpoFnGUwQE4BDVggwvQANegBdoAg0fwDF7Bm/FkvBjvxsdstGQUmn3wp4zPH+e2n0g=</latexit><latexit sha1_base64="edXFX9je1elC0KS6M9WnMW/qwyE=">AAACFXicbVBNS8MwGE7n15xfVY9egkOYKKMVQY9jXgQvE9wHrHWkWbqFpWlJUmGU/gkv/hUvHhTxKnjz35h2PejmC4Enz/s+b/I8XsSoVJb1bZSWlldW18rrlY3Nre0dc3evI8NYYNLGIQtFz0OSMMpJW1HFSC8SBAUeI11vcpX1uw9ESBryOzWNiBugEac+xUhpamCeOgFSY4xY0kxrzfvkJHVUCG9ywGMn1NpsdaIv6fHArFp1Ky+4COwCVEFRrYH55QxDHAeEK8yQlH3bipSbIKEoZiStOLEkEcITNCJ9DTkKiHST3FUKjzQzhH4o9OEK5uxvRYICKaeBpyczD3K+l5H/9fqx8i/dhPIoVoTj2UN+zKA2nkUEh1QQrNhUA4QF1X+FeIwEwkoHWdEh2POWF0HnrG5bdfv2vNpoFnGUwQE4BDVggwvQANegBdoAg0fwDF7Bm/FkvBjvxsdstGQUmn3wp4zPH+e2n0g=</latexit>

Taken from slide from 
S. Glazov 

https://arxiv.org/pdf/2104.12624.pdf
https://arxiv.org/pdf/2104.12624.pdf
https://indico.belle2.org/event/4615/contributions/22867/attachments/12006/18302/Mini%20workshop%20(3).pdf
https://indico.belle2.org/event/4615/contributions/22867/attachments/12006/18302/Mini%20workshop%20(3).pdf
https://indico.belle2.org/event/4615/contributions/22867/attachments/12006/18302/Mini%20workshop%20(3).pdf
https://indico.belle2.org/event/4615/contributions/22867/attachments/12006/18302/Mini%20workshop%20(3).pdf
https://indico.belle2.org/event/4615/contributions/22867/attachments/12006/18302/Mini%20workshop%20(3).pdf
https://indico.belle2.org/event/4615/contributions/22867/attachments/12006/18302/Mini%20workshop%20(3).pdf
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Some highlights of recent results
➤ March 2021: Measurement of RK with 9fb-1

15

R(X) =
B(B ! Xµµ)

B(B ! Xee)
/
B(B ! XJ/ [! µµ])

B(B ! XJ/ [! ee])
<latexit sha1_base64="wqGD5VFgOdTvv/mH/7s7rPWo5gI="></latexit><latexit sha1_base64="wqGD5VFgOdTvv/mH/7s7rPWo5gI="></latexit><latexit sha1_base64="wqGD5VFgOdTvv/mH/7s7rPWo5gI="></latexit><latexit sha1_base64="wqGD5VFgOdTvv/mH/7s7rPWo5gI="></latexit>

Lepton Flavour Universality tests defined as 

R(X) =
B(B ! Xµµ)

B(B ! Xee)
<latexit sha1_base64="HRLXMH3gDewl3VSpIJXRnycrVQM="></latexit><latexit sha1_base64="HRLXMH3gDewl3VSpIJXRnycrVQM="></latexit><latexit sha1_base64="HRLXMH3gDewl3VSpIJXRnycrVQM="></latexit><latexit sha1_base64="HRLXMH3gDewl3VSpIJXRnycrVQM="></latexit>

In practice measure double-ratio: 

Many systematic effects cancel in double ratio

Measurement of               gives stringent test of efficiencies   r(J/ )
<latexit sha1_base64="Q7oG4AM1KRMenJRIPTwxPwmVnhs=">AAAB8HicdVDJSgNBEK2JW4xb1KOXxiDEy9ijgskt6EU8RTCLJEPo6XSSJj09Q3ePEIZ8hRcPinj1c7z5N3YWwfVBweO9KqrqBbHg2mD87mQWFpeWV7KrubX1jc2t/PZOXUeJoqxGIxGpZkA0E1yymuFGsGasGAkDwRrB8GLiN+6Y0jySN2YUMz8kfcl7nBJjpVtVvDpqx5ofdvIF7OJyCZ+U0W/iuXiKAsxR7eTf2t2IJiGThgqidcvDsfFTogyngo1z7USzmNAh6bOWpZKETPvp9OAxOrBKF/UiZUsaNFW/TqQk1HoUBrYzJGagf3oT8S+vlZheyU+5jBPDJJ0t6iUCmQhNvkddrhg1YmQJoYrbWxEdEEWosRnlbAifn6L/Sf3Y9bDrXZ8WKufzOLKwB/tQBA/OoAKXUIUaUAjhHh7hyVHOg/PsvMxaM858Zhe+wXn9AELGkA8=</latexit><latexit sha1_base64="Q7oG4AM1KRMenJRIPTwxPwmVnhs=">AAAB8HicdVDJSgNBEK2JW4xb1KOXxiDEy9ijgskt6EU8RTCLJEPo6XSSJj09Q3ePEIZ8hRcPinj1c7z5N3YWwfVBweO9KqrqBbHg2mD87mQWFpeWV7KrubX1jc2t/PZOXUeJoqxGIxGpZkA0E1yymuFGsGasGAkDwRrB8GLiN+6Y0jySN2YUMz8kfcl7nBJjpVtVvDpqx5ofdvIF7OJyCZ+U0W/iuXiKAsxR7eTf2t2IJiGThgqidcvDsfFTogyngo1z7USzmNAh6bOWpZKETPvp9OAxOrBKF/UiZUsaNFW/TqQk1HoUBrYzJGagf3oT8S+vlZheyU+5jBPDJJ0t6iUCmQhNvkddrhg1YmQJoYrbWxEdEEWosRnlbAifn6L/Sf3Y9bDrXZ8WKufzOLKwB/tQBA/OoAKXUIUaUAjhHh7hyVHOg/PsvMxaM858Zhe+wXn9AELGkA8=</latexit><latexit sha1_base64="Q7oG4AM1KRMenJRIPTwxPwmVnhs=">AAAB8HicdVDJSgNBEK2JW4xb1KOXxiDEy9ijgskt6EU8RTCLJEPo6XSSJj09Q3ePEIZ8hRcPinj1c7z5N3YWwfVBweO9KqrqBbHg2mD87mQWFpeWV7KrubX1jc2t/PZOXUeJoqxGIxGpZkA0E1yymuFGsGasGAkDwRrB8GLiN+6Y0jySN2YUMz8kfcl7nBJjpVtVvDpqx5ofdvIF7OJyCZ+U0W/iuXiKAsxR7eTf2t2IJiGThgqidcvDsfFTogyngo1z7USzmNAh6bOWpZKETPvp9OAxOrBKF/UiZUsaNFW/TqQk1HoUBrYzJGagf3oT8S+vlZheyU+5jBPDJJ0t6iUCmQhNvkddrhg1YmQJoYrbWxEdEEWosRnlbAifn6L/Sf3Y9bDrXZ8WKufzOLKwB/tQBA/OoAKXUIUaUAjhHh7hyVHOg/PsvMxaM858Zhe+wXn9AELGkA8=</latexit><latexit sha1_base64="Q7oG4AM1KRMenJRIPTwxPwmVnhs=">AAAB8HicdVDJSgNBEK2JW4xb1KOXxiDEy9ijgskt6EU8RTCLJEPo6XSSJj09Q3ePEIZ8hRcPinj1c7z5N3YWwfVBweO9KqrqBbHg2mD87mQWFpeWV7KrubX1jc2t/PZOXUeJoqxGIxGpZkA0E1yymuFGsGasGAkDwRrB8GLiN+6Y0jySN2YUMz8kfcl7nBJjpVtVvDpqx5ofdvIF7OJyCZ+U0W/iuXiKAsxR7eTf2t2IJiGThgqidcvDsfFTogyngo1z7USzmNAh6bOWpZKETPvp9OAxOrBKF/UiZUsaNFW/TqQk1HoUBrYzJGagf3oT8S+vlZheyU+5jBPDJJ0t6iUCmQhNvkddrhg1YmQJoYrbWxEdEEWosRnlbAifn6L/Sf3Y9bDrXZ8WKufzOLKwB/tQBA/OoAKXUIUaUAjhHh7hyVHOg/PsvMxaM858Zhe+wXn9AELGkA8=</latexit>

arXiv:2105.11769
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Some highlights of recent results
➤ March 2021: Measurement of RK with 9fb-1

16

Consistent with SM at level of 3.1 standard deviations 

arXiv:2105.11769
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Some highlights of recent results
➤ Dec 2020: Angular analysis of

17

➤ Perform fit in two bases
➤      basis
➤       basis (reduced theory uncert.)

Si
<latexit sha1_base64="Due5f4vs7KbVBAWMZL4cNXPPhM0=">AAAB6nicbVBNSwMxEJ2tX7V+VT16CRbB05ItUj0WvXis1H5Au5Rsmm1Ds9klyQpl6U/w4kERr/4ib/4b03YRrT4YeLw3w8y8IBFcG4w/ncLa+sbmVnG7tLO7t39QPjxq6zhVlLVoLGLVDYhmgkvWMtwI1k0UI1EgWCeY3Mz9zgNTmsfy3kwT5kdkJHnIKTFWajYHfFCuYBcvgLBbq1Wr2EPfipeTCuRoDMof/WFM04hJQwXRuufhxPgZUYZTwWalfqpZQuiEjFjPUkkipv1sceoMnVlliMJY2ZIGLdSfExmJtJ5Gge2MiBnrVW8u/uf1UhNe+RmXSWqYpMtFYSqQidH8bzTkilEjppYQqri9FdExUYQam07JhuCtvvyXtKuuh13v7qJSv87jKMIJnMI5eHAJdbiFBrSAwgge4RleHOE8Oa/O27K14OQzx/ALzvsXQOKNxA==</latexit><latexit sha1_base64="Due5f4vs7KbVBAWMZL4cNXPPhM0=">AAAB6nicbVBNSwMxEJ2tX7V+VT16CRbB05ItUj0WvXis1H5Au5Rsmm1Ds9klyQpl6U/w4kERr/4ib/4b03YRrT4YeLw3w8y8IBFcG4w/ncLa+sbmVnG7tLO7t39QPjxq6zhVlLVoLGLVDYhmgkvWMtwI1k0UI1EgWCeY3Mz9zgNTmsfy3kwT5kdkJHnIKTFWajYHfFCuYBcvgLBbq1Wr2EPfipeTCuRoDMof/WFM04hJQwXRuufhxPgZUYZTwWalfqpZQuiEjFjPUkkipv1sceoMnVlliMJY2ZIGLdSfExmJtJ5Gge2MiBnrVW8u/uf1UhNe+RmXSWqYpMtFYSqQidH8bzTkilEjppYQqri9FdExUYQam07JhuCtvvyXtKuuh13v7qJSv87jKMIJnMI5eHAJdbiFBrSAwgge4RleHOE8Oa/O27K14OQzx/ALzvsXQOKNxA==</latexit><latexit sha1_base64="Due5f4vs7KbVBAWMZL4cNXPPhM0=">AAAB6nicbVBNSwMxEJ2tX7V+VT16CRbB05ItUj0WvXis1H5Au5Rsmm1Ds9klyQpl6U/w4kERr/4ib/4b03YRrT4YeLw3w8y8IBFcG4w/ncLa+sbmVnG7tLO7t39QPjxq6zhVlLVoLGLVDYhmgkvWMtwI1k0UI1EgWCeY3Mz9zgNTmsfy3kwT5kdkJHnIKTFWajYHfFCuYBcvgLBbq1Wr2EPfipeTCuRoDMof/WFM04hJQwXRuufhxPgZUYZTwWalfqpZQuiEjFjPUkkipv1sceoMnVlliMJY2ZIGLdSfExmJtJ5Gge2MiBnrVW8u/uf1UhNe+RmXSWqYpMtFYSqQidH8bzTkilEjppYQqri9FdExUYQam07JhuCtvvyXtKuuh13v7qJSv87jKMIJnMI5eHAJdbiFBrSAwgge4RleHOE8Oa/O27K14OQzx/ALzvsXQOKNxA==</latexit><latexit sha1_base64="Due5f4vs7KbVBAWMZL4cNXPPhM0=">AAAB6nicbVBNSwMxEJ2tX7V+VT16CRbB05ItUj0WvXis1H5Au5Rsmm1Ds9klyQpl6U/w4kERr/4ib/4b03YRrT4YeLw3w8y8IBFcG4w/ncLa+sbmVnG7tLO7t39QPjxq6zhVlLVoLGLVDYhmgkvWMtwI1k0UI1EgWCeY3Mz9zgNTmsfy3kwT5kdkJHnIKTFWajYHfFCuYBcvgLBbq1Wr2EPfipeTCuRoDMof/WFM04hJQwXRuufhxPgZUYZTwWalfqpZQuiEjFjPUkkipv1sceoMnVlliMJY2ZIGLdSfExmJtJ5Gge2MiBnrVW8u/uf1UhNe+RmXSWqYpMtFYSqQidH8bzTkilEjppYQqri9FdExUYQam07JhuCtvvyXtKuuh13v7qJSv87jKMIJnMI5eHAJdbiFBrSAwgge4RleHOE8Oa/O27K14OQzx/ALzvsXQOKNxA==</latexit>

P (0)
i

<latexit sha1_base64="yrL1Mw5cq2QoHK5H2VbY3kj8lRE=">AAAB9XicdVDLSgMxFM34rPVVdekmWIS6GTJji+2u6MZlBfuAdloyadqGJpkhyShl6H+4caGIW//FnX9j+hBU9MCFwzn3cu89YcyZNgh9OCura+sbm5mt7PbO7t5+7uCwoaNEEVonEY9UK8SaciZp3TDDaStWFIuQ02Y4vpr5zTuqNIvkrZnENBB4KNmAEWys1K1100InVkzQs2mP9XJ55FYqqFgsQeSWkO/7ZUvQuV+ueNBz0Rx5sEStl3vv9COSCCoN4VjrtodiE6RYGUY4nWY7iaYxJmM8pG1LJRZUB+n86ik8tUofDiJlSxo4V79PpFhoPRGh7RTYjPRvbyb+5bUTMygHKZNxYqgki0WDhEMTwVkEsM8UJYZPLMFEMXsrJCOsMDE2qKwN4etT+D9p+K6HXO+mmK9eLuPIgGNwAgrAAxegCq5BDdQBAQo8gCfw7Nw7j86L87poXXGWM0fgB5y3T4UOkoc=</latexit><latexit sha1_base64="yrL1Mw5cq2QoHK5H2VbY3kj8lRE=">AAAB9XicdVDLSgMxFM34rPVVdekmWIS6GTJji+2u6MZlBfuAdloyadqGJpkhyShl6H+4caGIW//FnX9j+hBU9MCFwzn3cu89YcyZNgh9OCura+sbm5mt7PbO7t5+7uCwoaNEEVonEY9UK8SaciZp3TDDaStWFIuQ02Y4vpr5zTuqNIvkrZnENBB4KNmAEWys1K1100InVkzQs2mP9XJ55FYqqFgsQeSWkO/7ZUvQuV+ueNBz0Rx5sEStl3vv9COSCCoN4VjrtodiE6RYGUY4nWY7iaYxJmM8pG1LJRZUB+n86ik8tUofDiJlSxo4V79PpFhoPRGh7RTYjPRvbyb+5bUTMygHKZNxYqgki0WDhEMTwVkEsM8UJYZPLMFEMXsrJCOsMDE2qKwN4etT+D9p+K6HXO+mmK9eLuPIgGNwAgrAAxegCq5BDdQBAQo8gCfw7Nw7j86L87poXXGWM0fgB5y3T4UOkoc=</latexit><latexit sha1_base64="yrL1Mw5cq2QoHK5H2VbY3kj8lRE=">AAAB9XicdVDLSgMxFM34rPVVdekmWIS6GTJji+2u6MZlBfuAdloyadqGJpkhyShl6H+4caGIW//FnX9j+hBU9MCFwzn3cu89YcyZNgh9OCura+sbm5mt7PbO7t5+7uCwoaNEEVonEY9UK8SaciZp3TDDaStWFIuQ02Y4vpr5zTuqNIvkrZnENBB4KNmAEWys1K1100InVkzQs2mP9XJ55FYqqFgsQeSWkO/7ZUvQuV+ueNBz0Rx5sEStl3vv9COSCCoN4VjrtodiE6RYGUY4nWY7iaYxJmM8pG1LJRZUB+n86ik8tUofDiJlSxo4V79PpFhoPRGh7RTYjPRvbyb+5bUTMygHKZNxYqgki0WDhEMTwVkEsM8UJYZPLMFEMXsrJCOsMDE2qKwN4etT+D9p+K6HXO+mmK9eLuPIgGNwAgrAAxegCq5BDdQBAQo8gCfw7Nw7j86L87poXXGWM0fgB5y3T4UOkoc=</latexit><latexit sha1_base64="yrL1Mw5cq2QoHK5H2VbY3kj8lRE=">AAAB9XicdVDLSgMxFM34rPVVdekmWIS6GTJji+2u6MZlBfuAdloyadqGJpkhyShl6H+4caGIW//FnX9j+hBU9MCFwzn3cu89YcyZNgh9OCura+sbm5mt7PbO7t5+7uCwoaNEEVonEY9UK8SaciZp3TDDaStWFIuQ02Y4vpr5zTuqNIvkrZnENBB4KNmAEWys1K1100InVkzQs2mP9XJ55FYqqFgsQeSWkO/7ZUvQuV+ueNBz0Rx5sEStl3vv9COSCCoN4VjrtodiE6RYGUY4nWY7iaYxJmM8pG1LJRZUB+n86ik8tUofDiJlSxo4V79PpFhoPRGh7RTYjPRvbyb+5bUTMygHKZNxYqgki0WDhEMTwVkEsM8UJYZPLMFEMXsrJCOsMDE2qKwN4etT+D9p+K6HXO+mmK9eLuPIgGNwAgrAAxegCq5BDdQBAQo8gCfw7Nw7j86L87poXXGWM0fgB5y3T4UOkoc=</latexit>

PRL. 126, 161802 (2021) 

B+ ! K⇤+(! K0
S⇡

+)µ+µ�
<latexit sha1_base64="DvFHplNBeC/N3qI+U+H4pKeISYs=">AAACHHicbVBLSwMxGMzWV62vVY9egkWoFsuuCnos9SJ4qWgf0N0u2TRtQ7MPkqxQlv0hXvwrXjwo4sWD4L8xu92DVgdChpn5SL5xQ0aFNIwvrbCwuLS8Ulwtra1vbG7p2zttEUQckxYOWMC7LhKEUZ+0JJWMdENOkOcy0nEnl6nfuSdc0MC/k9OQ2B4a+XRIMZJKcvTTRj+uJpYM4HU/PqomlZwaiRPfJlZIU/vQ8qIsll7HiaOXjZqRAf4lZk7KIEfT0T+sQYAjj/gSMyREzzRCaceIS4oZSUpWJEiI8ASNSE9RH3lE2HG2XAIPlDKAw4Cr40uYqT8nYuQJMfVclfSQHIt5LxX/83qRHF7YMfXDSBIfzx4aRgyqAtKm4IBygiWbKoIwp+qvEI8RR1iqPkuqBHN+5b+kfVIzjZp5c1auN/I6imAP7IMKMME5qIMr0AQtgMEDeAIv4FV71J61N+19Fi1o+cwu+AXt8xuq7qEi</latexit><latexit sha1_base64="DvFHplNBeC/N3qI+U+H4pKeISYs=">AAACHHicbVBLSwMxGMzWV62vVY9egkWoFsuuCnos9SJ4qWgf0N0u2TRtQ7MPkqxQlv0hXvwrXjwo4sWD4L8xu92DVgdChpn5SL5xQ0aFNIwvrbCwuLS8Ulwtra1vbG7p2zttEUQckxYOWMC7LhKEUZ+0JJWMdENOkOcy0nEnl6nfuSdc0MC/k9OQ2B4a+XRIMZJKcvTTRj+uJpYM4HU/PqomlZwaiRPfJlZIU/vQ8qIsll7HiaOXjZqRAf4lZk7KIEfT0T+sQYAjj/gSMyREzzRCaceIS4oZSUpWJEiI8ASNSE9RH3lE2HG2XAIPlDKAw4Cr40uYqT8nYuQJMfVclfSQHIt5LxX/83qRHF7YMfXDSBIfzx4aRgyqAtKm4IBygiWbKoIwp+qvEI8RR1iqPkuqBHN+5b+kfVIzjZp5c1auN/I6imAP7IMKMME5qIMr0AQtgMEDeAIv4FV71J61N+19Fi1o+cwu+AXt8xuq7qEi</latexit><latexit sha1_base64="DvFHplNBeC/N3qI+U+H4pKeISYs=">AAACHHicbVBLSwMxGMzWV62vVY9egkWoFsuuCnos9SJ4qWgf0N0u2TRtQ7MPkqxQlv0hXvwrXjwo4sWD4L8xu92DVgdChpn5SL5xQ0aFNIwvrbCwuLS8Ulwtra1vbG7p2zttEUQckxYOWMC7LhKEUZ+0JJWMdENOkOcy0nEnl6nfuSdc0MC/k9OQ2B4a+XRIMZJKcvTTRj+uJpYM4HU/PqomlZwaiRPfJlZIU/vQ8qIsll7HiaOXjZqRAf4lZk7KIEfT0T+sQYAjj/gSMyREzzRCaceIS4oZSUpWJEiI8ASNSE9RH3lE2HG2XAIPlDKAw4Cr40uYqT8nYuQJMfVclfSQHIt5LxX/83qRHF7YMfXDSBIfzx4aRgyqAtKm4IBygiWbKoIwp+qvEI8RR1iqPkuqBHN+5b+kfVIzjZp5c1auN/I6imAP7IMKMME5qIMr0AQtgMEDeAIv4FV71J61N+19Fi1o+cwu+AXt8xuq7qEi</latexit><latexit sha1_base64="DvFHplNBeC/N3qI+U+H4pKeISYs=">AAACHHicbVBLSwMxGMzWV62vVY9egkWoFsuuCnos9SJ4qWgf0N0u2TRtQ7MPkqxQlv0hXvwrXjwo4sWD4L8xu92DVgdChpn5SL5xQ0aFNIwvrbCwuLS8Ulwtra1vbG7p2zttEUQckxYOWMC7LhKEUZ+0JJWMdENOkOcy0nEnl6nfuSdc0MC/k9OQ2B4a+XRIMZJKcvTTRj+uJpYM4HU/PqomlZwaiRPfJlZIU/vQ8qIsll7HiaOXjZqRAf4lZk7KIEfT0T+sQYAjj/gSMyREzzRCaceIS4oZSUpWJEiI8ASNSE9RH3lE2HG2XAIPlDKAw4Cr40uYqT8nYuQJMfVclfSQHIt5LxX/83qRHF7YMfXDSBIfzx4aRgyqAtKm4IBygiWbKoIwp+qvEI8RR1iqPkuqBHN+5b+kfVIzjZp5c1auN/I6imAP7IMKMME5qIMr0AQtgMEDeAIv4FV71J61N+19Fi1o+cwu+AXt8xuq7qEi</latexit>

https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.126.161802
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.126.161802
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LHCb B0 PRL 125, 011802 (2020) . LHCb B+  PRL 161802 (2021)  ATLAS: JHEP 10 (2018) 047 

Belle: PRL 118 (2017), CMS:PLB 781 (2018) 517541
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https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.126.161802
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.126.161802
https://journals.aps.org/prl/abstract/10.1103/PhysRevLett.126.161802
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<latexit sha1_base64="HTM+eNDtrEzL2vt8KPEzZ5hOKlM=">AAACBnicbVDLSgMxFL1TX7W+Rl2KMFgEUSwzIuiy1I3gpoJ9QDstmTStoUlmSDJCGWblxl9x40IRt36DO//GtJ2Fth4IOZxzL8k5QcSo0q77beUWFpeWV/KrhbX1jc0te3unrsJYYlLDIQtlM0CKMCpITVPNSDOSBPGAkUYwvBr7jQciFQ3FnR5FxOdoIGifYqSN1LX3K53ETds6dG46ybFhPO4kJ9PrNO3aRbfkTuDMEy8jRchQ7dpf7V6IY06Exgwp1fLcSPsJkppiRtJCO1YkQniIBqRlqECcKD+ZxEidQ6P0nH4ozRHamai/NxLElRrxwExypO/VrDcW//Nase5f+gkVUayJwNOH+jFzTOpxJ06PSoI1GxmCsKTmrw6+RxJhbZormBK82cjzpH5W8tySd3teLFeyOvKwBwdwBB5cQBmuoQo1wPAIz/AKb9aT9WK9Wx/T0ZyV7ezCH1ifP2TPmG8=</latexit><latexit sha1_base64="HTM+eNDtrEzL2vt8KPEzZ5hOKlM=">AAACBnicbVDLSgMxFL1TX7W+Rl2KMFgEUSwzIuiy1I3gpoJ9QDstmTStoUlmSDJCGWblxl9x40IRt36DO//GtJ2Fth4IOZxzL8k5QcSo0q77beUWFpeWV/KrhbX1jc0te3unrsJYYlLDIQtlM0CKMCpITVPNSDOSBPGAkUYwvBr7jQciFQ3FnR5FxOdoIGifYqSN1LX3K53ETds6dG46ybFhPO4kJ9PrNO3aRbfkTuDMEy8jRchQ7dpf7V6IY06Exgwp1fLcSPsJkppiRtJCO1YkQniIBqRlqECcKD+ZxEidQ6P0nH4ozRHamai/NxLElRrxwExypO/VrDcW//Nase5f+gkVUayJwNOH+jFzTOpxJ06PSoI1GxmCsKTmrw6+RxJhbZormBK82cjzpH5W8tySd3teLFeyOvKwBwdwBB5cQBmuoQo1wPAIz/AKb9aT9WK9Wx/T0ZyV7ezCH1ifP2TPmG8=</latexit><latexit sha1_base64="HTM+eNDtrEzL2vt8KPEzZ5hOKlM=">AAACBnicbVDLSgMxFL1TX7W+Rl2KMFgEUSwzIuiy1I3gpoJ9QDstmTStoUlmSDJCGWblxl9x40IRt36DO//GtJ2Fth4IOZxzL8k5QcSo0q77beUWFpeWV/KrhbX1jc0te3unrsJYYlLDIQtlM0CKMCpITVPNSDOSBPGAkUYwvBr7jQciFQ3FnR5FxOdoIGifYqSN1LX3K53ETds6dG46ybFhPO4kJ9PrNO3aRbfkTuDMEy8jRchQ7dpf7V6IY06Exgwp1fLcSPsJkppiRtJCO1YkQniIBqRlqECcKD+ZxEidQ6P0nH4ozRHamai/NxLElRrxwExypO/VrDcW//Nase5f+gkVUayJwNOH+jFzTOpxJ06PSoI1GxmCsKTmrw6+RxJhbZormBK82cjzpH5W8tySd3teLFeyOvKwBwdwBB5cQBmuoQo1wPAIz/AKb9aT9WK9Wx/T0ZyV7ezCH1ifP2TPmG8=</latexit><latexit sha1_base64="HTM+eNDtrEzL2vt8KPEzZ5hOKlM=">AAACBnicbVDLSgMxFL1TX7W+Rl2KMFgEUSwzIuiy1I3gpoJ9QDstmTStoUlmSDJCGWblxl9x40IRt36DO//GtJ2Fth4IOZxzL8k5QcSo0q77beUWFpeWV/KrhbX1jc0te3unrsJYYlLDIQtlM0CKMCpITVPNSDOSBPGAkUYwvBr7jQciFQ3FnR5FxOdoIGifYqSN1LX3K53ETds6dG46ybFhPO4kJ9PrNO3aRbfkTuDMEy8jRchQ7dpf7V6IY06Exgwp1fLcSPsJkppiRtJCO1YkQniIBqRlqECcKD+ZxEidQ6P0nH4ozRHamai/NxLElRrxwExypO/VrDcW//Nase5f+gkVUayJwNOH+jFzTOpxJ06PSoI1GxmCsKTmrw6+RxJhbZormBK82cjzpH5W8tySd3teLFeyOvKwBwdwBB5cQBmuoQo1wPAIz/AKb9aT9WK9Wx/T0ZyV7ezCH1ifP2TPmG8=</latexit>

B+ ! K⇤+µ+µ�
<latexit sha1_base64="ylHL/GAs0BVEBDX1kxWkkO6FQIQ=">AAACBnicbVBLSwMxGMzWV62vVY8iBIsgimVXBD2WehG8VLAPaLclm6Y1NMkuSVYoy568+Fe8eFDEq7/Bm//G7HYP2joQMsx8H8mMHzKqtON8W4WFxaXlleJqaW19Y3PL3t5pqiCSmDRwwALZ9pEijArS0FQz0g4lQdxnpOWPr1K/9UCkooG405OQeByNBB1SjLSR+vZ+rRefJF0dwJtefGwYjzIhvU6Tvl12Kk4GOE/cnJRBjnrf/uoOAhxxIjRmSKmO64Tai5HUFDOSlLqRIiHCYzQiHUMF4kR5cRYjgYdGGcBhIM0RGmbq740YcaUm3DeTHOl7Neul4n9eJ9LDSy+mIow0EXj60DBi0KROO4EDKgnWbGIIwpKav0J8jyTC2jRXMiW4s5HnSfOs4joV9/a8XK3ldRTBHjgAR8AFF6AKrkEdNAAGj+AZvII368l6sd6tj+lowcp3dsEfWJ8/VN+YZQ==</latexit><latexit sha1_base64="ylHL/GAs0BVEBDX1kxWkkO6FQIQ=">AAACBnicbVBLSwMxGMzWV62vVY8iBIsgimVXBD2WehG8VLAPaLclm6Y1NMkuSVYoy568+Fe8eFDEq7/Bm//G7HYP2joQMsx8H8mMHzKqtON8W4WFxaXlleJqaW19Y3PL3t5pqiCSmDRwwALZ9pEijArS0FQz0g4lQdxnpOWPr1K/9UCkooG405OQeByNBB1SjLSR+vZ+rRefJF0dwJtefGwYjzIhvU6Tvl12Kk4GOE/cnJRBjnrf/uoOAhxxIjRmSKmO64Tai5HUFDOSlLqRIiHCYzQiHUMF4kR5cRYjgYdGGcBhIM0RGmbq740YcaUm3DeTHOl7Neul4n9eJ9LDSy+mIow0EXj60DBi0KROO4EDKgnWbGIIwpKav0J8jyTC2jRXMiW4s5HnSfOs4joV9/a8XK3ldRTBHjgAR8AFF6AKrkEdNAAGj+AZvII368l6sd6tj+lowcp3dsEfWJ8/VN+YZQ==</latexit><latexit sha1_base64="ylHL/GAs0BVEBDX1kxWkkO6FQIQ=">AAACBnicbVBLSwMxGMzWV62vVY8iBIsgimVXBD2WehG8VLAPaLclm6Y1NMkuSVYoy568+Fe8eFDEq7/Bm//G7HYP2joQMsx8H8mMHzKqtON8W4WFxaXlleJqaW19Y3PL3t5pqiCSmDRwwALZ9pEijArS0FQz0g4lQdxnpOWPr1K/9UCkooG405OQeByNBB1SjLSR+vZ+rRefJF0dwJtefGwYjzIhvU6Tvl12Kk4GOE/cnJRBjnrf/uoOAhxxIjRmSKmO64Tai5HUFDOSlLqRIiHCYzQiHUMF4kR5cRYjgYdGGcBhIM0RGmbq740YcaUm3DeTHOl7Neul4n9eJ9LDSy+mIow0EXj60DBi0KROO4EDKgnWbGIIwpKav0J8jyTC2jRXMiW4s5HnSfOs4joV9/a8XK3ldRTBHjgAR8AFF6AKrkEdNAAGj+AZvII368l6sd6tj+lowcp3dsEfWJ8/VN+YZQ==</latexit><latexit sha1_base64="ylHL/GAs0BVEBDX1kxWkkO6FQIQ=">AAACBnicbVBLSwMxGMzWV62vVY8iBIsgimVXBD2WehG8VLAPaLclm6Y1NMkuSVYoy568+Fe8eFDEq7/Bm//G7HYP2joQMsx8H8mMHzKqtON8W4WFxaXlleJqaW19Y3PL3t5pqiCSmDRwwALZ9pEijArS0FQz0g4lQdxnpOWPr1K/9UCkooG405OQeByNBB1SjLSR+vZ+rRefJF0dwJtefGwYjzIhvU6Tvl12Kk4GOE/cnJRBjnrf/uoOAhxxIjRmSKmO64Tai5HUFDOSlLqRIiHCYzQiHUMF4kR5cRYjgYdGGcBhIM0RGmbq740YcaUm3DeTHOl7Neul4n9eJ9LDSy+mIow0EXj60DBi0KROO4EDKgnWbGIIwpKav0J8jyTC2jRXMiW4s5HnSfOs4joV9/a8XK3ldRTBHjgAR8AFF6AKrkEdNAAGj+AZvII368l6sd6tj+lowcp3dsEfWJ8/VN+YZQ==</latexit>

B0
s ! �µ+µ�

<latexit sha1_base64="PEjY4LWQ/QDHYaoRkRcpP88QVUg=">AAACB3icbVDLSsNAFJ3UV62vqEtBgkUQxJKIoMtSNy4r2Ac0aZhMJ+3QeYSZiVBCdm78FTcuFHHrL7jzb5ymXWj1wOUezrmXmXuihBKlXffLKi0tr6yuldcrG5tb2zv27l5biVQi3EKCCtmNoMKUcNzSRFPcTSSGLKK4E42vp37nHktFBL/TkwQHDA45iQmC2kihfdjoZ24eZir3tfCTEfFZ2s9O86Kd5aFddWtuAecv8eakCuZohvanPxAoZZhrRKFSPc9NdJBBqQmiOK/4qcIJRGM4xD1DOWRYBVlxR+4cG2XgxEKa4top1J8bGWRKTVhkJhnUI7XoTcX/vF6q46sgIzxJNeZo9lCcUkcLZxqKMyASI00nhkAkifmrg0ZQQqRNdBUTgrd48l/SPq95bs27vajWG/M4yuAAHIET4IFLUAc3oAlaAIEH8ARewKv1aD1bb9b7bLRkzXf2wS9YH9+dT5nF</latexit><latexit sha1_base64="PEjY4LWQ/QDHYaoRkRcpP88QVUg=">AAACB3icbVDLSsNAFJ3UV62vqEtBgkUQxJKIoMtSNy4r2Ac0aZhMJ+3QeYSZiVBCdm78FTcuFHHrL7jzb5ymXWj1wOUezrmXmXuihBKlXffLKi0tr6yuldcrG5tb2zv27l5biVQi3EKCCtmNoMKUcNzSRFPcTSSGLKK4E42vp37nHktFBL/TkwQHDA45iQmC2kihfdjoZ24eZir3tfCTEfFZ2s9O86Kd5aFddWtuAecv8eakCuZohvanPxAoZZhrRKFSPc9NdJBBqQmiOK/4qcIJRGM4xD1DOWRYBVlxR+4cG2XgxEKa4top1J8bGWRKTVhkJhnUI7XoTcX/vF6q46sgIzxJNeZo9lCcUkcLZxqKMyASI00nhkAkifmrg0ZQQqRNdBUTgrd48l/SPq95bs27vajWG/M4yuAAHIET4IFLUAc3oAlaAIEH8ARewKv1aD1bb9b7bLRkzXf2wS9YH9+dT5nF</latexit><latexit sha1_base64="PEjY4LWQ/QDHYaoRkRcpP88QVUg=">AAACB3icbVDLSsNAFJ3UV62vqEtBgkUQxJKIoMtSNy4r2Ac0aZhMJ+3QeYSZiVBCdm78FTcuFHHrL7jzb5ymXWj1wOUezrmXmXuihBKlXffLKi0tr6yuldcrG5tb2zv27l5biVQi3EKCCtmNoMKUcNzSRFPcTSSGLKK4E42vp37nHktFBL/TkwQHDA45iQmC2kihfdjoZ24eZir3tfCTEfFZ2s9O86Kd5aFddWtuAecv8eakCuZohvanPxAoZZhrRKFSPc9NdJBBqQmiOK/4qcIJRGM4xD1DOWRYBVlxR+4cG2XgxEKa4top1J8bGWRKTVhkJhnUI7XoTcX/vF6q46sgIzxJNeZo9lCcUkcLZxqKMyASI00nhkAkifmrg0ZQQqRNdBUTgrd48l/SPq95bs27vajWG/M4yuAAHIET4IFLUAc3oAlaAIEH8ARewKv1aD1bb9b7bLRkzXf2wS9YH9+dT5nF</latexit><latexit sha1_base64="PEjY4LWQ/QDHYaoRkRcpP88QVUg=">AAACB3icbVDLSsNAFJ3UV62vqEtBgkUQxJKIoMtSNy4r2Ac0aZhMJ+3QeYSZiVBCdm78FTcuFHHrL7jzb5ymXWj1wOUezrmXmXuihBKlXffLKi0tr6yuldcrG5tb2zv27l5biVQi3EKCCtmNoMKUcNzSRFPcTSSGLKK4E42vp37nHktFBL/TkwQHDA45iQmC2kihfdjoZ24eZir3tfCTEfFZ2s9O86Kd5aFddWtuAecv8eakCuZohvanPxAoZZhrRKFSPc9NdJBBqQmiOK/4qcIJRGM4xD1DOWRYBVlxR+4cG2XgxEKa4top1J8bGWRKTVhkJhnUI7XoTcX/vF6q46sgIzxJNeZo9lCcUkcLZxqKMyASI00nhkAkifmrg0ZQQqRNdBUTgrd48l/SPq95bs27vajWG/M4yuAAHIET4IFLUAc3oAlaAIEH8ARewKv1aD1bb9b7bLRkzXf2wS9YH9+dT5nF</latexit>

4.6 fb-1

[LHCb-PAPER-2021-022] (in prep.)

⇠ 3�
<latexit sha1_base64="TrwgKeUeLsyAMM2nS/x2y73tHwY=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyooMuiG5cV7AM6Q8mkmTY0yYQkI5Shv+HGhSJu/Rl3/o1pOwttPXAvh3PuJTcnVpwZ6/vfXmltfWNzq7xd2dnd2z+oHh61TZppQlsk5anuxthQziRtWWY57SpNsYg57cTju5nfeaLasFQ+2omikcBDyRJGsHVSGBom0KXrQ4H71Zpf9+dAqyQoSA0KNPvVr3CQkkxQaQnHxvQCX9kox9oywum0EmaGKkzGeEh7jkosqIny+c1TdOaUAUpS7UpaNFd/b+RYGDMRsZsU2I7MsjcT//N6mU1uopxJlVkqyeKhJOPIpmgWABowTYnlE0cw0czdisgIa0ysi6niQgiWv7xK2hf1wK8HD1e1xm0RRxlO4BTOIYBraMA9NKEFBBQ8wyu8eZn34r17H4vRklfsHMMfeJ8/h8qRVw==</latexit><latexit sha1_base64="TrwgKeUeLsyAMM2nS/x2y73tHwY=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyooMuiG5cV7AM6Q8mkmTY0yYQkI5Shv+HGhSJu/Rl3/o1pOwttPXAvh3PuJTcnVpwZ6/vfXmltfWNzq7xd2dnd2z+oHh61TZppQlsk5anuxthQziRtWWY57SpNsYg57cTju5nfeaLasFQ+2omikcBDyRJGsHVSGBom0KXrQ4H71Zpf9+dAqyQoSA0KNPvVr3CQkkxQaQnHxvQCX9kox9oywum0EmaGKkzGeEh7jkosqIny+c1TdOaUAUpS7UpaNFd/b+RYGDMRsZsU2I7MsjcT//N6mU1uopxJlVkqyeKhJOPIpmgWABowTYnlE0cw0czdisgIa0ysi6niQgiWv7xK2hf1wK8HD1e1xm0RRxlO4BTOIYBraMA9NKEFBBQ8wyu8eZn34r17H4vRklfsHMMfeJ8/h8qRVw==</latexit><latexit sha1_base64="TrwgKeUeLsyAMM2nS/x2y73tHwY=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyooMuiG5cV7AM6Q8mkmTY0yYQkI5Shv+HGhSJu/Rl3/o1pOwttPXAvh3PuJTcnVpwZ6/vfXmltfWNzq7xd2dnd2z+oHh61TZppQlsk5anuxthQziRtWWY57SpNsYg57cTju5nfeaLasFQ+2omikcBDyRJGsHVSGBom0KXrQ4H71Zpf9+dAqyQoSA0KNPvVr3CQkkxQaQnHxvQCX9kox9oywum0EmaGKkzGeEh7jkosqIny+c1TdOaUAUpS7UpaNFd/b+RYGDMRsZsU2I7MsjcT//N6mU1uopxJlVkqyeKhJOPIpmgWABowTYnlE0cw0czdisgIa0ysi6niQgiWv7xK2hf1wK8HD1e1xm0RRxlO4BTOIYBraMA9NKEFBBQ8wyu8eZn34r17H4vRklfsHMMfeJ8/h8qRVw==</latexit><latexit sha1_base64="TrwgKeUeLsyAMM2nS/x2y73tHwY=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyooMuiG5cV7AM6Q8mkmTY0yYQkI5Shv+HGhSJu/Rl3/o1pOwttPXAvh3PuJTcnVpwZ6/vfXmltfWNzq7xd2dnd2z+oHh61TZppQlsk5anuxthQziRtWWY57SpNsYg57cTju5nfeaLasFQ+2omikcBDyRJGsHVSGBom0KXrQ4H71Zpf9+dAqyQoSA0KNPvVr3CQkkxQaQnHxvQCX9kox9oywum0EmaGKkzGeEh7jkosqIny+c1TdOaUAUpS7UpaNFd/b+RYGDMRsZsU2I7MsjcT//N6mU1uopxJlVkqyeKhJOPIpmgWABowTYnlE0cw0czdisgIa0ysi6niQgiWv7xK2hf1wK8HD1e1xm0RRxlO4BTOIYBraMA9NKEFBBQ8wyu8eZn34r17H4vRklfsHMMfeJ8/h8qRVw==</latexit>

⇠ 3�
<latexit sha1_base64="TrwgKeUeLsyAMM2nS/x2y73tHwY=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyooMuiG5cV7AM6Q8mkmTY0yYQkI5Shv+HGhSJu/Rl3/o1pOwttPXAvh3PuJTcnVpwZ6/vfXmltfWNzq7xd2dnd2z+oHh61TZppQlsk5anuxthQziRtWWY57SpNsYg57cTju5nfeaLasFQ+2omikcBDyRJGsHVSGBom0KXrQ4H71Zpf9+dAqyQoSA0KNPvVr3CQkkxQaQnHxvQCX9kox9oywum0EmaGKkzGeEh7jkosqIny+c1TdOaUAUpS7UpaNFd/b+RYGDMRsZsU2I7MsjcT//N6mU1uopxJlVkqyeKhJOPIpmgWABowTYnlE0cw0czdisgIa0ysi6niQgiWv7xK2hf1wK8HD1e1xm0RRxlO4BTOIYBraMA9NKEFBBQ8wyu8eZn34r17H4vRklfsHMMfeJ8/h8qRVw==</latexit><latexit sha1_base64="TrwgKeUeLsyAMM2nS/x2y73tHwY=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyooMuiG5cV7AM6Q8mkmTY0yYQkI5Shv+HGhSJu/Rl3/o1pOwttPXAvh3PuJTcnVpwZ6/vfXmltfWNzq7xd2dnd2z+oHh61TZppQlsk5anuxthQziRtWWY57SpNsYg57cTju5nfeaLasFQ+2omikcBDyRJGsHVSGBom0KXrQ4H71Zpf9+dAqyQoSA0KNPvVr3CQkkxQaQnHxvQCX9kox9oywum0EmaGKkzGeEh7jkosqIny+c1TdOaUAUpS7UpaNFd/b+RYGDMRsZsU2I7MsjcT//N6mU1uopxJlVkqyeKhJOPIpmgWABowTYnlE0cw0czdisgIa0ysi6niQgiWv7xK2hf1wK8HD1e1xm0RRxlO4BTOIYBraMA9NKEFBBQ8wyu8eZn34r17H4vRklfsHMMfeJ8/h8qRVw==</latexit><latexit sha1_base64="TrwgKeUeLsyAMM2nS/x2y73tHwY=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyooMuiG5cV7AM6Q8mkmTY0yYQkI5Shv+HGhSJu/Rl3/o1pOwttPXAvh3PuJTcnVpwZ6/vfXmltfWNzq7xd2dnd2z+oHh61TZppQlsk5anuxthQziRtWWY57SpNsYg57cTju5nfeaLasFQ+2omikcBDyRJGsHVSGBom0KXrQ4H71Zpf9+dAqyQoSA0KNPvVr3CQkkxQaQnHxvQCX9kox9oywum0EmaGKkzGeEh7jkosqIny+c1TdOaUAUpS7UpaNFd/b+RYGDMRsZsU2I7MsjcT//N6mU1uopxJlVkqyeKhJOPIpmgWABowTYnlE0cw0czdisgIa0ysi6niQgiWv7xK2hf1wK8HD1e1xm0RRxlO4BTOIYBraMA9NKEFBBQ8wyu8eZn34r17H4vRklfsHMMfeJ8/h8qRVw==</latexit><latexit sha1_base64="TrwgKeUeLsyAMM2nS/x2y73tHwY=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqsyooMuiG5cV7AM6Q8mkmTY0yYQkI5Shv+HGhSJu/Rl3/o1pOwttPXAvh3PuJTcnVpwZ6/vfXmltfWNzq7xd2dnd2z+oHh61TZppQlsk5anuxthQziRtWWY57SpNsYg57cTju5nfeaLasFQ+2omikcBDyRJGsHVSGBom0KXrQ4H71Zpf9+dAqyQoSA0KNPvVr3CQkkxQaQnHxvQCX9kox9oywum0EmaGKkzGeEh7jkosqIny+c1TdOaUAUpS7UpaNFd/b+RYGDMRsZsU2I7MsjcT//N6mU1uopxJlVkqyeKhJOPIpmgWABowTYnlE0cw0czdisgIa0ysi6niQgiWv7xK2hf1wK8HD1e1xm0RRxlO4BTOIYBraMA9NKEFBBQ8wyu8eZn34r17H4vRklfsHMMfeJ8/h8qRVw==</latexit>

⇠ 2�
<latexit sha1_base64="RZiRb5jJUIpKhqgAaqTXCujUfyA=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqswUQZdFNy4r2Ad0hpJJM21oHkOSEcrQ33DjQhG3/ow7/8a0nYW2HriXwzn3kpsTp5wZ6/vfXmljc2t7p7xb2ds/ODyqHp90jMo0oW2iuNK9GBvKmaRtyyynvVRTLGJOu/Hkbu53n6g2TMlHO01pJPBIsoQRbJ0UhoYJ1HB9JPCgWvPr/gJonQQFqUGB1qD6FQ4VyQSVlnBsTD/wUxvlWFtGOJ1VwszQFJMJHtG+oxILaqJ8cfMMXThliBKlXUmLFurvjRwLY6YidpMC27FZ9ebif14/s8lNlDOZZpZKsnwoyTiyCs0DQEOmKbF86ggmmrlbERljjYl1MVVcCMHql9dJp1EP/HrwcFVr3hZxlOEMzuESAriGJtxDC9pAIIVneIU3L/NevHfvYzla8oqdU/gD7/MHhkCRVg==</latexit><latexit sha1_base64="RZiRb5jJUIpKhqgAaqTXCujUfyA=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqswUQZdFNy4r2Ad0hpJJM21oHkOSEcrQ33DjQhG3/ow7/8a0nYW2HriXwzn3kpsTp5wZ6/vfXmljc2t7p7xb2ds/ODyqHp90jMo0oW2iuNK9GBvKmaRtyyynvVRTLGJOu/Hkbu53n6g2TMlHO01pJPBIsoQRbJ0UhoYJ1HB9JPCgWvPr/gJonQQFqUGB1qD6FQ4VyQSVlnBsTD/wUxvlWFtGOJ1VwszQFJMJHtG+oxILaqJ8cfMMXThliBKlXUmLFurvjRwLY6YidpMC27FZ9ebif14/s8lNlDOZZpZKsnwoyTiyCs0DQEOmKbF86ggmmrlbERljjYl1MVVcCMHql9dJp1EP/HrwcFVr3hZxlOEMzuESAriGJtxDC9pAIIVneIU3L/NevHfvYzla8oqdU/gD7/MHhkCRVg==</latexit><latexit sha1_base64="RZiRb5jJUIpKhqgAaqTXCujUfyA=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqswUQZdFNy4r2Ad0hpJJM21oHkOSEcrQ33DjQhG3/ow7/8a0nYW2HriXwzn3kpsTp5wZ6/vfXmljc2t7p7xb2ds/ODyqHp90jMo0oW2iuNK9GBvKmaRtyyynvVRTLGJOu/Hkbu53n6g2TMlHO01pJPBIsoQRbJ0UhoYJ1HB9JPCgWvPr/gJonQQFqUGB1qD6FQ4VyQSVlnBsTD/wUxvlWFtGOJ1VwszQFJMJHtG+oxILaqJ8cfMMXThliBKlXUmLFurvjRwLY6YidpMC27FZ9ebif14/s8lNlDOZZpZKsnwoyTiyCs0DQEOmKbF86ggmmrlbERljjYl1MVVcCMHql9dJp1EP/HrwcFVr3hZxlOEMzuESAriGJtxDC9pAIIVneIU3L/NevHfvYzla8oqdU/gD7/MHhkCRVg==</latexit><latexit sha1_base64="RZiRb5jJUIpKhqgAaqTXCujUfyA=">AAAB83icbVDLSgMxFL1TX7W+qi7dBIvgqswUQZdFNy4r2Ad0hpJJM21oHkOSEcrQ33DjQhG3/ow7/8a0nYW2HriXwzn3kpsTp5wZ6/vfXmljc2t7p7xb2ds/ODyqHp90jMo0oW2iuNK9GBvKmaRtyyynvVRTLGJOu/Hkbu53n6g2TMlHO01pJPBIsoQRbJ0UhoYJ1HB9JPCgWvPr/gJonQQFqUGB1qD6FQ4VyQSVlnBsTD/wUxvlWFtGOJ1VwszQFJMJHtG+oxILaqJ8cfMMXThliBKlXUmLFurvjRwLY6YidpMC27FZ9ebif14/s8lNlDOZZpZKsnwoyTiyCs0DQEOmKbF86ggmmrlbERljjYl1MVVcCMHql9dJp1EP/HrwcFVr3hZxlOEMzuESAriGJtxDC9pAIIVneIU3L/NevHfvYzla8oqdU/gD7/MHhkCRVg==</latexit>

Overview of angular analyses
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2011, 2012 data set (3fb-1)

~2.3-2.5    from SM  

JHEP 08 (2017) 055

Overview of LFU tests

➤ +            (~1    below SM) 
➤ Other tests in pipeline from LHCb (                                         

update)

R(pK)
<latexit sha1_base64="VbypKyexUC1MbVptqqsML2+/RkY=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSLUS0lE0GPRi+ClimkLbSib7aZdutmE3YlQSn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6ZSGHTdb2dldW19Y7OwVdze2d3bLx0cNkySacZ9lshEt0JquBSK+yhQ8laqOY1DyZvh8GbqN5+4NiJRjzhKeRDTvhKRYBSt5D9U0ruzbqnsVt0ZyDLxclKGHPVu6avTS1gWc4VMUmPanptiMKYaBZN8UuxkhqeUDWmfty1VNOYmGM+OnZBTq/RIlGhbCslM/T0xprExozi0nTHFgVn0puJ/XjvD6CoYC5VmyBWbL4oySTAh089JT2jOUI4soUwLeythA6opQ5tP0YbgLb68TBrnVc+tevcX5dp1HkcBjuEEKuDBJdTgFurgAwMBz/AKb45yXpx352PeuuLkM0fwB87nD9l2jgo=</latexit><latexit sha1_base64="VbypKyexUC1MbVptqqsML2+/RkY=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSLUS0lE0GPRi+ClimkLbSib7aZdutmE3YlQSn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6ZSGHTdb2dldW19Y7OwVdze2d3bLx0cNkySacZ9lshEt0JquBSK+yhQ8laqOY1DyZvh8GbqN5+4NiJRjzhKeRDTvhKRYBSt5D9U0ruzbqnsVt0ZyDLxclKGHPVu6avTS1gWc4VMUmPanptiMKYaBZN8UuxkhqeUDWmfty1VNOYmGM+OnZBTq/RIlGhbCslM/T0xprExozi0nTHFgVn0puJ/XjvD6CoYC5VmyBWbL4oySTAh089JT2jOUI4soUwLeythA6opQ5tP0YbgLb68TBrnVc+tevcX5dp1HkcBjuEEKuDBJdTgFurgAwMBz/AKb45yXpx352PeuuLkM0fwB87nD9l2jgo=</latexit><latexit sha1_base64="VbypKyexUC1MbVptqqsML2+/RkY=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSLUS0lE0GPRi+ClimkLbSib7aZdutmE3YlQSn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6ZSGHTdb2dldW19Y7OwVdze2d3bLx0cNkySacZ9lshEt0JquBSK+yhQ8laqOY1DyZvh8GbqN5+4NiJRjzhKeRDTvhKRYBSt5D9U0ruzbqnsVt0ZyDLxclKGHPVu6avTS1gWc4VMUmPanptiMKYaBZN8UuxkhqeUDWmfty1VNOYmGM+OnZBTq/RIlGhbCslM/T0xprExozi0nTHFgVn0puJ/XjvD6CoYC5VmyBWbL4oySTAh089JT2jOUI4soUwLeythA6opQ5tP0YbgLb68TBrnVc+tevcX5dp1HkcBjuEEKuDBJdTgFurgAwMBz/AKb45yXpx352PeuuLkM0fwB87nD9l2jgo=</latexit><latexit sha1_base64="VbypKyexUC1MbVptqqsML2+/RkY=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSLUS0lE0GPRi+ClimkLbSib7aZdutmE3YlQSn+DFw+KePUHefPfuG1z0NYHA4/3ZpiZF6ZSGHTdb2dldW19Y7OwVdze2d3bLx0cNkySacZ9lshEt0JquBSK+yhQ8laqOY1DyZvh8GbqN5+4NiJRjzhKeRDTvhKRYBSt5D9U0ruzbqnsVt0ZyDLxclKGHPVu6avTS1gWc4VMUmPanptiMKYaBZN8UuxkhqeUDWmfty1VNOYmGM+OnZBTq/RIlGhbCslM/T0xprExozi0nTHFgVn0puJ/XjvD6CoYC5VmyBWbL4oySTAh089JT2jOUI4soUwLeythA6opQ5tP0YbgLb68TBrnVc+tevcX5dp1HkcBjuEEKuDBJdTgFurgAwMBz/AKb45yXpx352PeuuLkM0fwB87nD9l2jgo=</latexit>

R(�), R(K⇡⇡), R(K⇤0)
<latexit sha1_base64="6i+X7TZ8yKNgtbat9RV6uU0VNt4=">AAACCXicbVDLSgMxFM34rPU16tJNsAitlDIjgi6LbgQ3tdgHdMaSSTNtaCYTkoxQhm7d+CtuXCji1j9w59+YtrPQ1kMCJ+fcy809gWBUacf5tpaWV1bX1nMb+c2t7Z1de2+/qeJEYtLAMYtlO0CKMMpJQ1PNSFtIgqKAkVYwvJr4rQciFY35nR4J4keoz2lIMdJG6tqwXvTEgJbKXrlevPEENSd73KcnzrjUtQtOxZkCLhI3IwWQoda1v7xejJOIcI0ZUqrjOkL7KZKaYkbGeS9RRCA8RH3SMZSjiCg/nW4yhsdG6cEwluZyDafq744URUqNosBURkgP1Lw3Ef/zOokOL/yUcpFowvFsUJgwqGM4iQX2qCRYs5EhCEtq/grxAEmEtQkvb0Jw51deJM3TiutU3NuzQvUyiyMHDsERKAIXnIMquAY10AAYPIJn8ArerCfrxXq3PmalS1bWcwD+wPr8AVFPl4k=</latexit><latexit sha1_base64="6i+X7TZ8yKNgtbat9RV6uU0VNt4=">AAACCXicbVDLSgMxFM34rPU16tJNsAitlDIjgi6LbgQ3tdgHdMaSSTNtaCYTkoxQhm7d+CtuXCji1j9w59+YtrPQ1kMCJ+fcy809gWBUacf5tpaWV1bX1nMb+c2t7Z1de2+/qeJEYtLAMYtlO0CKMMpJQ1PNSFtIgqKAkVYwvJr4rQciFY35nR4J4keoz2lIMdJG6tqwXvTEgJbKXrlevPEENSd73KcnzrjUtQtOxZkCLhI3IwWQoda1v7xejJOIcI0ZUqrjOkL7KZKaYkbGeS9RRCA8RH3SMZSjiCg/nW4yhsdG6cEwluZyDafq744URUqNosBURkgP1Lw3Ef/zOokOL/yUcpFowvFsUJgwqGM4iQX2qCRYs5EhCEtq/grxAEmEtQkvb0Jw51deJM3TiutU3NuzQvUyiyMHDsERKAIXnIMquAY10AAYPIJn8ArerCfrxXq3PmalS1bWcwD+wPr8AVFPl4k=</latexit><latexit sha1_base64="6i+X7TZ8yKNgtbat9RV6uU0VNt4=">AAACCXicbVDLSgMxFM34rPU16tJNsAitlDIjgi6LbgQ3tdgHdMaSSTNtaCYTkoxQhm7d+CtuXCji1j9w59+YtrPQ1kMCJ+fcy809gWBUacf5tpaWV1bX1nMb+c2t7Z1de2+/qeJEYtLAMYtlO0CKMMpJQ1PNSFtIgqKAkVYwvJr4rQciFY35nR4J4keoz2lIMdJG6tqwXvTEgJbKXrlevPEENSd73KcnzrjUtQtOxZkCLhI3IwWQoda1v7xejJOIcI0ZUqrjOkL7KZKaYkbGeS9RRCA8RH3SMZSjiCg/nW4yhsdG6cEwluZyDafq744URUqNosBURkgP1Lw3Ef/zOokOL/yUcpFowvFsUJgwqGM4iQX2qCRYs5EhCEtq/grxAEmEtQkvb0Jw51deJM3TiutU3NuzQvUyiyMHDsERKAIXnIMquAY10AAYPIJn8ArerCfrxXq3PmalS1bWcwD+wPr8AVFPl4k=</latexit><latexit sha1_base64="6i+X7TZ8yKNgtbat9RV6uU0VNt4=">AAACCXicbVDLSgMxFM34rPU16tJNsAitlDIjgi6LbgQ3tdgHdMaSSTNtaCYTkoxQhm7d+CtuXCji1j9w59+YtrPQ1kMCJ+fcy809gWBUacf5tpaWV1bX1nMb+c2t7Z1de2+/qeJEYtLAMYtlO0CKMMpJQ1PNSFtIgqKAkVYwvJr4rQciFY35nR4J4keoz2lIMdJG6tqwXvTEgJbKXrlevPEENSd73KcnzrjUtQtOxZkCLhI3IwWQoda1v7xejJOIcI0ZUqrjOkL7KZKaYkbGeS9RRCA8RH3SMZSjiCg/nW4yhsdG6cEwluZyDafq744URUqNosBURkgP1Lw3Ef/zOokOL/yUcpFowvFsUJgwqGM4iQX2qCRYs5EhCEtq/grxAEmEtQkvb0Jw51deJM3TiutU3NuzQvUyiyMHDsERKAIXnIMquAY10AAYPIJn8ArerCfrxXq3PmalS1bWcwD+wPr8AVFPl4k=</latexit>

�
<latexit sha1_base64="WVBNru380J4XCjCR9Lt9t8h8e1I=">AAAB7XicbVDLSgNBEOyNrxhfqx69DAbBU9gVQY9BLx4jmAckS5idzCZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHfFKWfGBsG3V1pb39jcKm9Xdnb39g/8w6OWUZkmtEkUV7oTY0M5k7RpmeW0k2qKRcxpOx7fzvz2E9WGKflgJymNBB5KljCCrZNaPcOGAvf9alAL5kCrJCxIFQo0+v5Xb6BIJqi0hGNjumGQ2ijH2jLC6bTSywxNMRnjIe06KrGgJsrn107RmVMGKFHalbRorv6eyLEwZiJi1ymwHZllbyb+53Uzm1xHOZNpZqkki0VJxpFVaPY6GjBNieUTRzDRzN2KyAhrTKwLqOJCCJdfXiWti1oY1ML7y2r9poijDCdwCucQwhXU4Q4a0AQCj/AMr/DmKe/Fe/c+Fq0lr5g5hj/wPn8AnF+PIw==</latexit><latexit sha1_base64="WVBNru380J4XCjCR9Lt9t8h8e1I=">AAAB7XicbVDLSgNBEOyNrxhfqx69DAbBU9gVQY9BLx4jmAckS5idzCZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHfFKWfGBsG3V1pb39jcKm9Xdnb39g/8w6OWUZkmtEkUV7oTY0M5k7RpmeW0k2qKRcxpOx7fzvz2E9WGKflgJymNBB5KljCCrZNaPcOGAvf9alAL5kCrJCxIFQo0+v5Xb6BIJqi0hGNjumGQ2ijH2jLC6bTSywxNMRnjIe06KrGgJsrn107RmVMGKFHalbRorv6eyLEwZiJi1ymwHZllbyb+53Uzm1xHOZNpZqkki0VJxpFVaPY6GjBNieUTRzDRzN2KyAhrTKwLqOJCCJdfXiWti1oY1ML7y2r9poijDCdwCucQwhXU4Q4a0AQCj/AMr/DmKe/Fe/c+Fq0lr5g5hj/wPn8AnF+PIw==</latexit><latexit sha1_base64="WVBNru380J4XCjCR9Lt9t8h8e1I=">AAAB7XicbVDLSgNBEOyNrxhfqx69DAbBU9gVQY9BLx4jmAckS5idzCZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHfFKWfGBsG3V1pb39jcKm9Xdnb39g/8w6OWUZkmtEkUV7oTY0M5k7RpmeW0k2qKRcxpOx7fzvz2E9WGKflgJymNBB5KljCCrZNaPcOGAvf9alAL5kCrJCxIFQo0+v5Xb6BIJqi0hGNjumGQ2ijH2jLC6bTSywxNMRnjIe06KrGgJsrn107RmVMGKFHalbRorv6eyLEwZiJi1ymwHZllbyb+53Uzm1xHOZNpZqkki0VJxpFVaPY6GjBNieUTRzDRzN2KyAhrTKwLqOJCCJdfXiWti1oY1ML7y2r9poijDCdwCucQwhXU4Q4a0AQCj/AMr/DmKe/Fe/c+Fq0lr5g5hj/wPn8AnF+PIw==</latexit><latexit sha1_base64="WVBNru380J4XCjCR9Lt9t8h8e1I=">AAAB7XicbVDLSgNBEOyNrxhfqx69DAbBU9gVQY9BLx4jmAckS5idzCZj5rHMzAphyT948aCIV//Hm3/jJNmDJhY0FFXddHfFKWfGBsG3V1pb39jcKm9Xdnb39g/8w6OWUZkmtEkUV7oTY0M5k7RpmeW0k2qKRcxpOx7fzvz2E9WGKflgJymNBB5KljCCrZNaPcOGAvf9alAL5kCrJCxIFQo0+v5Xb6BIJqi0hGNjumGQ2ijH2jLC6bTSywxNMRnjIe06KrGgJsrn107RmVMGKFHalbRorv6eyLEwZiJi1ymwHZllbyb+53Uzm1xHOZNpZqkki0VJxpFVaPY6GjBNieUTRzDRzN2KyAhrTKwLqOJCCJdfXiWti1oY1ML7y2r9poijDCdwCucQwhXU4Q4a0AQCj/AMr/DmKe/Fe/c+Fq0lr5g5hj/wPn8AnF+PIw==</latexit>

�
<latexit sha1_base64="sr2ZVaV1sbsWRTJBN+PPj9u1AnA=">AAAB7XicdVDLSgMxFM34rPVVdekmWARXQ6YObd0V3bisYB/QDiWTZtrYJDMkGaEM/Qc3LhRx6/+482/MtBVU9MCFwzn3cu89YcKZNgh9OCura+sbm4Wt4vbO7t5+6eCwreNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044ucr9zj1VmsXy1kwTGgg8kixiBBsrtfuajQQelMrIvahXK34VIhehmlfxclKp+ec+9KySowyWaA5K7/1hTFJBpSEca93zUGKCDCvDCKezYj/VNMFkgke0Z6nEguogm187g6dWGcIoVrakgXP1+0SGhdZTEdpOgc1Y//Zy8S+vl5qoHmRMJqmhkiwWRSmHJob563DIFCWGTy3BRDF7KyRjrDAxNqCiDeHrU/g/aVdcD7nejV9uXC7jKIBjcALOgAdqoAGuQRO0AAF34AE8gWcndh6dF+d10briLGeOwA84b5/8bo9l</latexit><latexit sha1_base64="sr2ZVaV1sbsWRTJBN+PPj9u1AnA=">AAAB7XicdVDLSgMxFM34rPVVdekmWARXQ6YObd0V3bisYB/QDiWTZtrYJDMkGaEM/Qc3LhRx6/+482/MtBVU9MCFwzn3cu89YcKZNgh9OCura+sbm4Wt4vbO7t5+6eCwreNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044ucr9zj1VmsXy1kwTGgg8kixiBBsrtfuajQQelMrIvahXK34VIhehmlfxclKp+ec+9KySowyWaA5K7/1hTFJBpSEca93zUGKCDCvDCKezYj/VNMFkgke0Z6nEguogm187g6dWGcIoVrakgXP1+0SGhdZTEdpOgc1Y//Zy8S+vl5qoHmRMJqmhkiwWRSmHJob563DIFCWGTy3BRDF7KyRjrDAxNqCiDeHrU/g/aVdcD7nejV9uXC7jKIBjcALOgAdqoAGuQRO0AAF34AE8gWcndh6dF+d10briLGeOwA84b5/8bo9l</latexit><latexit sha1_base64="sr2ZVaV1sbsWRTJBN+PPj9u1AnA=">AAAB7XicdVDLSgMxFM34rPVVdekmWARXQ6YObd0V3bisYB/QDiWTZtrYJDMkGaEM/Qc3LhRx6/+482/MtBVU9MCFwzn3cu89YcKZNgh9OCura+sbm4Wt4vbO7t5+6eCwreNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044ucr9zj1VmsXy1kwTGgg8kixiBBsrtfuajQQelMrIvahXK34VIhehmlfxclKp+ec+9KySowyWaA5K7/1hTFJBpSEca93zUGKCDCvDCKezYj/VNMFkgke0Z6nEguogm187g6dWGcIoVrakgXP1+0SGhdZTEdpOgc1Y//Zy8S+vl5qoHmRMJqmhkiwWRSmHJob563DIFCWGTy3BRDF7KyRjrDAxNqCiDeHrU/g/aVdcD7nejV9uXC7jKIBjcALOgAdqoAGuQRO0AAF34AE8gWcndh6dF+d10briLGeOwA84b5/8bo9l</latexit><latexit sha1_base64="sr2ZVaV1sbsWRTJBN+PPj9u1AnA=">AAAB7XicdVDLSgMxFM34rPVVdekmWARXQ6YObd0V3bisYB/QDiWTZtrYJDMkGaEM/Qc3LhRx6/+482/MtBVU9MCFwzn3cu89YcKZNgh9OCura+sbm4Wt4vbO7t5+6eCwreNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044ucr9zj1VmsXy1kwTGgg8kixiBBsrtfuajQQelMrIvahXK34VIhehmlfxclKp+ec+9KySowyWaA5K7/1hTFJBpSEca93zUGKCDCvDCKezYj/VNMFkgke0Z6nEguogm187g6dWGcIoVrakgXP1+0SGhdZTEdpOgc1Y//Zy8S+vl5qoHmRMJqmhkiwWRSmHJob563DIFCWGTy3BRDF7KyRjrDAxNqCiDeHrU/g/aVdcD7nejV9uXC7jKIBjcALOgAdqoAGuQRO0AAF34AE8gWcndh6dF+d10briLGeOwA84b5/8bo9l</latexit>

arXiv:2105.11769

~3   from SM  �
<latexit sha1_base64="sr2ZVaV1sbsWRTJBN+PPj9u1AnA=">AAAB7XicdVDLSgMxFM34rPVVdekmWARXQ6YObd0V3bisYB/QDiWTZtrYJDMkGaEM/Qc3LhRx6/+482/MtBVU9MCFwzn3cu89YcKZNgh9OCura+sbm4Wt4vbO7t5+6eCwreNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044ucr9zj1VmsXy1kwTGgg8kixiBBsrtfuajQQelMrIvahXK34VIhehmlfxclKp+ec+9KySowyWaA5K7/1hTFJBpSEca93zUGKCDCvDCKezYj/VNMFkgke0Z6nEguogm187g6dWGcIoVrakgXP1+0SGhdZTEdpOgc1Y//Zy8S+vl5qoHmRMJqmhkiwWRSmHJob563DIFCWGTy3BRDF7KyRjrDAxNqCiDeHrU/g/aVdcD7nejV9uXC7jKIBjcALOgAdqoAGuQRO0AAF34AE8gWcndh6dF+d10briLGeOwA84b5/8bo9l</latexit><latexit sha1_base64="sr2ZVaV1sbsWRTJBN+PPj9u1AnA=">AAAB7XicdVDLSgMxFM34rPVVdekmWARXQ6YObd0V3bisYB/QDiWTZtrYJDMkGaEM/Qc3LhRx6/+482/MtBVU9MCFwzn3cu89YcKZNgh9OCura+sbm4Wt4vbO7t5+6eCwreNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044ucr9zj1VmsXy1kwTGgg8kixiBBsrtfuajQQelMrIvahXK34VIhehmlfxclKp+ec+9KySowyWaA5K7/1hTFJBpSEca93zUGKCDCvDCKezYj/VNMFkgke0Z6nEguogm187g6dWGcIoVrakgXP1+0SGhdZTEdpOgc1Y//Zy8S+vl5qoHmRMJqmhkiwWRSmHJob563DIFCWGTy3BRDF7KyRjrDAxNqCiDeHrU/g/aVdcD7nejV9uXC7jKIBjcALOgAdqoAGuQRO0AAF34AE8gWcndh6dF+d10briLGeOwA84b5/8bo9l</latexit><latexit sha1_base64="sr2ZVaV1sbsWRTJBN+PPj9u1AnA=">AAAB7XicdVDLSgMxFM34rPVVdekmWARXQ6YObd0V3bisYB/QDiWTZtrYJDMkGaEM/Qc3LhRx6/+482/MtBVU9MCFwzn3cu89YcKZNgh9OCura+sbm4Wt4vbO7t5+6eCwreNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044ucr9zj1VmsXy1kwTGgg8kixiBBsrtfuajQQelMrIvahXK34VIhehmlfxclKp+ec+9KySowyWaA5K7/1hTFJBpSEca93zUGKCDCvDCKezYj/VNMFkgke0Z6nEguogm187g6dWGcIoVrakgXP1+0SGhdZTEdpOgc1Y//Zy8S+vl5qoHmRMJqmhkiwWRSmHJob563DIFCWGTy3BRDF7KyRjrDAxNqCiDeHrU/g/aVdcD7nejV9uXC7jKIBjcALOgAdqoAGuQRO0AAF34AE8gWcndh6dF+d10briLGeOwA84b5/8bo9l</latexit><latexit sha1_base64="sr2ZVaV1sbsWRTJBN+PPj9u1AnA=">AAAB7XicdVDLSgMxFM34rPVVdekmWARXQ6YObd0V3bisYB/QDiWTZtrYJDMkGaEM/Qc3LhRx6/+482/MtBVU9MCFwzn3cu89YcKZNgh9OCura+sbm4Wt4vbO7t5+6eCwreNUEdoiMY9VN8SaciZpyzDDaTdRFIuQ0044ucr9zj1VmsXy1kwTGgg8kixiBBsrtfuajQQelMrIvahXK34VIhehmlfxclKp+ec+9KySowyWaA5K7/1hTFJBpSEca93zUGKCDCvDCKezYj/VNMFkgke0Z6nEguogm187g6dWGcIoVrakgXP1+0SGhdZTEdpOgc1Y//Zy8S+vl5qoHmRMJqmhkiwWRSmHJob563DIFCWGTy3BRDF7KyRjrDAxNqCiDeHrU/g/aVdcD7nejV9uXC7jKIBjcALOgAdqoAGuQRO0AAF34AE8gWcndh6dF+d10briLGeOwA84b5/8bo9l</latexit>

J. High Energ. Phys. 2020, 40 (2020)
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Global fits to experimental observables

22

Combine across different types 
of                 experimental 
observables and fitting to 
underlying Wilson Coefficients

Significance with SM depends 
on WC fit, between 4-6 �<latexit sha1_base64="GbRtOSkp9EzdZZ5LMJ4zxaZMDOQ=">AAAB7XicdVDLSgMxFL1TX7W+qi7dBIvgasioYLsrunFZwT6gHUomzbSxyWRIMkIp/Qc3LhRx6/+4829MH4LPAxcO59zLvfdEqeDGYvzu5ZaWV1bX8uuFjc2t7Z3i7l7DqExTVqdKKN2KiGGCJ6xuuRWslWpGZCRYMxpeTv3mHdOGq+TGjlIWStJPeMwpsU5qdAzvS9ItlrCPK2V8WkG/SeDjGUqwQK1bfOv0FM0kSywVxJh2gFMbjom2nAo2KXQyw1JCh6TP2o4mRDITjmfXTtCRU3ooVtpVYtFM/ToxJtKYkYxcpyR2YH56U/Evr53ZuByOeZJmliV0vijOBLIKTV9HPa4ZtWLkCKGau1sRHRBNqHUBFVwIn5+i/0njxA+wH1yflaoXizjycACHcAwBnEMVrqAGdaBwC/fwCE+e8h68Z+9l3przFjP78A3e6wcaO496</latexit><latexit sha1_base64="GbRtOSkp9EzdZZ5LMJ4zxaZMDOQ=">AAAB7XicdVDLSgMxFL1TX7W+qi7dBIvgasioYLsrunFZwT6gHUomzbSxyWRIMkIp/Qc3LhRx6/+4829MH4LPAxcO59zLvfdEqeDGYvzu5ZaWV1bX8uuFjc2t7Z3i7l7DqExTVqdKKN2KiGGCJ6xuuRWslWpGZCRYMxpeTv3mHdOGq+TGjlIWStJPeMwpsU5qdAzvS9ItlrCPK2V8WkG/SeDjGUqwQK1bfOv0FM0kSywVxJh2gFMbjom2nAo2KXQyw1JCh6TP2o4mRDITjmfXTtCRU3ooVtpVYtFM/ToxJtKYkYxcpyR2YH56U/Evr53ZuByOeZJmliV0vijOBLIKTV9HPa4ZtWLkCKGau1sRHRBNqHUBFVwIn5+i/0njxA+wH1yflaoXizjycACHcAwBnEMVrqAGdaBwC/fwCE+e8h68Z+9l3przFjP78A3e6wcaO496</latexit><latexit sha1_base64="GbRtOSkp9EzdZZ5LMJ4zxaZMDOQ=">AAAB7XicdVDLSgMxFL1TX7W+qi7dBIvgasioYLsrunFZwT6gHUomzbSxyWRIMkIp/Qc3LhRx6/+4829MH4LPAxcO59zLvfdEqeDGYvzu5ZaWV1bX8uuFjc2t7Z3i7l7DqExTVqdKKN2KiGGCJ6xuuRWslWpGZCRYMxpeTv3mHdOGq+TGjlIWStJPeMwpsU5qdAzvS9ItlrCPK2V8WkG/SeDjGUqwQK1bfOv0FM0kSywVxJh2gFMbjom2nAo2KXQyw1JCh6TP2o4mRDITjmfXTtCRU3ooVtpVYtFM/ToxJtKYkYxcpyR2YH56U/Evr53ZuByOeZJmliV0vijOBLIKTV9HPa4ZtWLkCKGau1sRHRBNqHUBFVwIn5+i/0njxA+wH1yflaoXizjycACHcAwBnEMVrqAGdaBwC/fwCE+e8h68Z+9l3przFjP78A3e6wcaO496</latexit><latexit sha1_base64="GbRtOSkp9EzdZZ5LMJ4zxaZMDOQ=">AAAB7XicdVDLSgMxFL1TX7W+qi7dBIvgasioYLsrunFZwT6gHUomzbSxyWRIMkIp/Qc3LhRx6/+4829MH4LPAxcO59zLvfdEqeDGYvzu5ZaWV1bX8uuFjc2t7Z3i7l7DqExTVqdKKN2KiGGCJ6xuuRWslWpGZCRYMxpeTv3mHdOGq+TGjlIWStJPeMwpsU5qdAzvS9ItlrCPK2V8WkG/SeDjGUqwQK1bfOv0FM0kSywVxJh2gFMbjom2nAo2KXQyw1JCh6TP2o4mRDITjmfXTtCRU3ooVtpVYtFM/ToxJtKYkYxcpyR2YH56U/Evr53ZuByOeZJmliV0vijOBLIKTV9HPa4ZtWLkCKGau1sRHRBNqHUBFVwIn5+i/0njxA+wH1yflaoXizjycACHcAwBnEMVrqAGdaBwC/fwCE+e8h68Z+9l3przFjP78A3e6wcaO496</latexit>

b ! s``
<latexit sha1_base64="/2dhOnvozNSCWNsUiwxhVJvIvi0=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3o5TQ/+HFgyJe/S/e/Ddu2hy09cHA470ZZuYFieDauO63s7K6tr6xWdoqb+/s7u1XDg5bOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxjf5H77EZXmsbw3kwT9iA4lDzmjxkoPQc/ERPdQiLz6lapbc2cgy8QrSBUKNPqVr94gZmmE0jBBte56bmL8jCrDmcBpuZdqTCgb0yF2LZU0Qu1ns6un5NQqAxLGypY0ZKb+nshopPUkCmxnRM1IL3q5+J/XTU145WdcJqlByeaLwlQQ+2oeARlwhcyIiSWUKW5vJWxEFWXGBlW2IXiLLy+T1nnNc2ve3UW1fl3EUYJjOIEz8OAS6nALDWgCAwXP8ApvzpPz4rw7H/PWFaeYOYI/cD5/AGIDkmw=</latexit><latexit sha1_base64="/2dhOnvozNSCWNsUiwxhVJvIvi0=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3o5TQ/+HFgyJe/S/e/Ddu2hy09cHA470ZZuYFieDauO63s7K6tr6xWdoqb+/s7u1XDg5bOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxjf5H77EZXmsbw3kwT9iA4lDzmjxkoPQc/ERPdQiLz6lapbc2cgy8QrSBUKNPqVr94gZmmE0jBBte56bmL8jCrDmcBpuZdqTCgb0yF2LZU0Qu1ns6un5NQqAxLGypY0ZKb+nshopPUkCmxnRM1IL3q5+J/XTU145WdcJqlByeaLwlQQ+2oeARlwhcyIiSWUKW5vJWxEFWXGBlW2IXiLLy+T1nnNc2ve3UW1fl3EUYJjOIEz8OAS6nALDWgCAwXP8ApvzpPz4rw7H/PWFaeYOYI/cD5/AGIDkmw=</latexit><latexit sha1_base64="/2dhOnvozNSCWNsUiwxhVJvIvi0=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3o5TQ/+HFgyJe/S/e/Ddu2hy09cHA470ZZuYFieDauO63s7K6tr6xWdoqb+/s7u1XDg5bOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxjf5H77EZXmsbw3kwT9iA4lDzmjxkoPQc/ERPdQiLz6lapbc2cgy8QrSBUKNPqVr94gZmmE0jBBte56bmL8jCrDmcBpuZdqTCgb0yF2LZU0Qu1ns6un5NQqAxLGypY0ZKb+nshopPUkCmxnRM1IL3q5+J/XTU145WdcJqlByeaLwlQQ+2oeARlwhcyIiSWUKW5vJWxEFWXGBlW2IXiLLy+T1nnNc2ve3UW1fl3EUYJjOIEz8OAS6nALDWgCAwXP8ApvzpPz4rw7H/PWFaeYOYI/cD5/AGIDkmw=</latexit><latexit sha1_base64="/2dhOnvozNSCWNsUiwxhVJvIvi0=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3o5TQ/+HFgyJe/S/e/Ddu2hy09cHA470ZZuYFieDauO63s7K6tr6xWdoqb+/s7u1XDg5bOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxjf5H77EZXmsbw3kwT9iA4lDzmjxkoPQc/ERPdQiLz6lapbc2cgy8QrSBUKNPqVr94gZmmE0jBBte56bmL8jCrDmcBpuZdqTCgb0yF2LZU0Qu1ns6un5NQqAxLGypY0ZKb+nshopPUkCmxnRM1IL3q5+J/XTU145WdcJqlByeaLwlQQ+2oeARlwhcyIiSWUKW5vJWxEFWXGBlW2IXiLLy+T1nnNc2ve3UW1fl3EUYJjOIEz8OAS6nALDWgCAwXP8ApvzpPz4rw7H/PWFaeYOYI/cD5/AGIDkmw=</latexit>

arXiv:2103.1337

SM
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Challenges for              decays: QCD effects 

➤ Branching fractions + angular analyses 
➤ Theory predictions affected by non-perturbative QCD 

uncertainties

23

b ! s``
<latexit sha1_base64="/2dhOnvozNSCWNsUiwxhVJvIvi0=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3o5TQ/+HFgyJe/S/e/Ddu2hy09cHA470ZZuYFieDauO63s7K6tr6xWdoqb+/s7u1XDg5bOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxjf5H77EZXmsbw3kwT9iA4lDzmjxkoPQc/ERPdQiLz6lapbc2cgy8QrSBUKNPqVr94gZmmE0jBBte56bmL8jCrDmcBpuZdqTCgb0yF2LZU0Qu1ns6un5NQqAxLGypY0ZKb+nshopPUkCmxnRM1IL3q5+J/XTU145WdcJqlByeaLwlQQ+2oeARlwhcyIiSWUKW5vJWxEFWXGBlW2IXiLLy+T1nnNc2ve3UW1fl3EUYJjOIEz8OAS6nALDWgCAwXP8ApvzpPz4rw7H/PWFaeYOYI/cD5/AGIDkmw=</latexit><latexit sha1_base64="/2dhOnvozNSCWNsUiwxhVJvIvi0=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3o5TQ/+HFgyJe/S/e/Ddu2hy09cHA470ZZuYFieDauO63s7K6tr6xWdoqb+/s7u1XDg5bOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxjf5H77EZXmsbw3kwT9iA4lDzmjxkoPQc/ERPdQiLz6lapbc2cgy8QrSBUKNPqVr94gZmmE0jBBte56bmL8jCrDmcBpuZdqTCgb0yF2LZU0Qu1ns6un5NQqAxLGypY0ZKb+nshopPUkCmxnRM1IL3q5+J/XTU145WdcJqlByeaLwlQQ+2oeARlwhcyIiSWUKW5vJWxEFWXGBlW2IXiLLy+T1nnNc2ve3UW1fl3EUYJjOIEz8OAS6nALDWgCAwXP8ApvzpPz4rw7H/PWFaeYOYI/cD5/AGIDkmw=</latexit><latexit sha1_base64="/2dhOnvozNSCWNsUiwxhVJvIvi0=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3o5TQ/+HFgyJe/S/e/Ddu2hy09cHA470ZZuYFieDauO63s7K6tr6xWdoqb+/s7u1XDg5bOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxjf5H77EZXmsbw3kwT9iA4lDzmjxkoPQc/ERPdQiLz6lapbc2cgy8QrSBUKNPqVr94gZmmE0jBBte56bmL8jCrDmcBpuZdqTCgb0yF2LZU0Qu1ns6un5NQqAxLGypY0ZKb+nshopPUkCmxnRM1IL3q5+J/XTU145WdcJqlByeaLwlQQ+2oeARlwhcyIiSWUKW5vJWxEFWXGBlW2IXiLLy+T1nnNc2ve3UW1fl3EUYJjOIEz8OAS6nALDWgCAwXP8ApvzpPz4rw7H/PWFaeYOYI/cD5/AGIDkmw=</latexit><latexit sha1_base64="/2dhOnvozNSCWNsUiwxhVJvIvi0=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3o5TQ/+HFgyJe/S/e/Ddu2hy09cHA470ZZuYFieDauO63s7K6tr6xWdoqb+/s7u1XDg5bOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxjf5H77EZXmsbw3kwT9iA4lDzmjxkoPQc/ERPdQiLz6lapbc2cgy8QrSBUKNPqVr94gZmmE0jBBte56bmL8jCrDmcBpuZdqTCgb0yF2LZU0Qu1ns6un5NQqAxLGypY0ZKb+nshopPUkCmxnRM1IL3q5+J/XTU145WdcJqlByeaLwlQQ+2oeARlwhcyIiSWUKW5vJWxEFWXGBlW2IXiLLy+T1nnNc2ve3UW1fl3EUYJjOIEz8OAS6nALDWgCAwXP8ApvzpPz4rw7H/PWFaeYOYI/cD5/AGIDkmw=</latexit>

➤ LFU tests: not effected by QCD uncertainties 
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➤ Branching fractions + angular analyses
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Form factors

➤ High q2, lattice QCD 

➤ Low q2, Light Cone Sum Rules

q2

J. High Energ. Phys. (2016) 2016: 98

➤ Generally well-understood 
with well parameterised errors

Challenges for              decays: QCD effects b ! s``
<latexit sha1_base64="/2dhOnvozNSCWNsUiwxhVJvIvi0=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3o5TQ/+HFgyJe/S/e/Ddu2hy09cHA470ZZuYFieDauO63s7K6tr6xWdoqb+/s7u1XDg5bOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxjf5H77EZXmsbw3kwT9iA4lDzmjxkoPQc/ERPdQiLz6lapbc2cgy8QrSBUKNPqVr94gZmmE0jBBte56bmL8jCrDmcBpuZdqTCgb0yF2LZU0Qu1ns6un5NQqAxLGypY0ZKb+nshopPUkCmxnRM1IL3q5+J/XTU145WdcJqlByeaLwlQQ+2oeARlwhcyIiSWUKW5vJWxEFWXGBlW2IXiLLy+T1nnNc2ve3UW1fl3EUYJjOIEz8OAS6nALDWgCAwXP8ApvzpPz4rw7H/PWFaeYOYI/cD5/AGIDkmw=</latexit><latexit sha1_base64="/2dhOnvozNSCWNsUiwxhVJvIvi0=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3o5TQ/+HFgyJe/S/e/Ddu2hy09cHA470ZZuYFieDauO63s7K6tr6xWdoqb+/s7u1XDg5bOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxjf5H77EZXmsbw3kwT9iA4lDzmjxkoPQc/ERPdQiLz6lapbc2cgy8QrSBUKNPqVr94gZmmE0jBBte56bmL8jCrDmcBpuZdqTCgb0yF2LZU0Qu1ns6un5NQqAxLGypY0ZKb+nshopPUkCmxnRM1IL3q5+J/XTU145WdcJqlByeaLwlQQ+2oeARlwhcyIiSWUKW5vJWxEFWXGBlW2IXiLLy+T1nnNc2ve3UW1fl3EUYJjOIEz8OAS6nALDWgCAwXP8ApvzpPz4rw7H/PWFaeYOYI/cD5/AGIDkmw=</latexit><latexit sha1_base64="/2dhOnvozNSCWNsUiwxhVJvIvi0=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3o5TQ/+HFgyJe/S/e/Ddu2hy09cHA470ZZuYFieDauO63s7K6tr6xWdoqb+/s7u1XDg5bOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxjf5H77EZXmsbw3kwT9iA4lDzmjxkoPQc/ERPdQiLz6lapbc2cgy8QrSBUKNPqVr94gZmmE0jBBte56bmL8jCrDmcBpuZdqTCgb0yF2LZU0Qu1ns6un5NQqAxLGypY0ZKb+nshopPUkCmxnRM1IL3q5+J/XTU145WdcJqlByeaLwlQQ+2oeARlwhcyIiSWUKW5vJWxEFWXGBlW2IXiLLy+T1nnNc2ve3UW1fl3EUYJjOIEz8OAS6nALDWgCAwXP8ApvzpPz4rw7H/PWFaeYOYI/cD5/AGIDkmw=</latexit><latexit sha1_base64="/2dhOnvozNSCWNsUiwxhVJvIvi0=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3o5TQ/+HFgyJe/S/e/Ddu2hy09cHA470ZZuYFieDauO63s7K6tr6xWdoqb+/s7u1XDg5bOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxjf5H77EZXmsbw3kwT9iA4lDzmjxkoPQc/ERPdQiLz6lapbc2cgy8QrSBUKNPqVr94gZmmE0jBBte56bmL8jCrDmcBpuZdqTCgb0yF2LZU0Qu1ns6un5NQqAxLGypY0ZKb+nshopPUkCmxnRM1IL3q5+J/XTU145WdcJqlByeaLwlQQ+2oeARlwhcyIiSWUKW5vJWxEFWXGBlW2IXiLLy+T1nnNc2ve3UW1fl3EUYJjOIEz8OAS6nALDWgCAwXP8ApvzpPz4rw7H/PWFaeYOYI/cD5/AGIDkmw=</latexit>
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➤ Branching fractions + angular analyses
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Non-local hadronic effects 
(charm loops) 

Signal mode+

Long-distance effects that could 
affect signal mode even when 
outside the vetoed         region

= 
J/ 

<latexit sha1_base64="+WSVMYKFbOQ2dCAo1fq/Y9Mgu0M=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjO1ju2u6EZcVbAPaIeSSdM2NpMMSUYoQ//BjQtF3Po/7vwb04egogcuHM65l3vvCWPOtEHow8ksLa+srmXXcxubW9s7+d29hpaJIrROJJeqFWJNORO0bpjhtBUriqOQ02Y4upz6zXuqNJPi1oxjGkR4IFifEWys1Lg+6cSadfMF5FYqqOT5ELlnCBX9iiXotFj2fei5aIYCWKDWzb93epIkERWGcKx120OxCVKsDCOcTnKdRNMYkxEe0LalAkdUB+ns2gk8skoP9qWyJQycqd8nUhxpPY5C2xlhM9S/van4l9dOTL8cpEzEiaGCzBf1Ew6NhNPXYY8pSgwfW4KJYvZWSIZYYWJsQDkbwten8H/SKLoecr2bUqF6sYgjCw7AITgGHjgHVXAFaqAOCLgDD+AJPDvSeXRenNd5a8ZZzOyDH3DePgGVv48j</latexit><latexit sha1_base64="+WSVMYKFbOQ2dCAo1fq/Y9Mgu0M=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjO1ju2u6EZcVbAPaIeSSdM2NpMMSUYoQ//BjQtF3Po/7vwb04egogcuHM65l3vvCWPOtEHow8ksLa+srmXXcxubW9s7+d29hpaJIrROJJeqFWJNORO0bpjhtBUriqOQ02Y4upz6zXuqNJPi1oxjGkR4IFifEWys1Lg+6cSadfMF5FYqqOT5ELlnCBX9iiXotFj2fei5aIYCWKDWzb93epIkERWGcKx120OxCVKsDCOcTnKdRNMYkxEe0LalAkdUB+ns2gk8skoP9qWyJQycqd8nUhxpPY5C2xlhM9S/van4l9dOTL8cpEzEiaGCzBf1Ew6NhNPXYY8pSgwfW4KJYvZWSIZYYWJsQDkbwten8H/SKLoecr2bUqF6sYgjCw7AITgGHjgHVXAFaqAOCLgDD+AJPDvSeXRenNd5a8ZZzOyDH3DePgGVv48j</latexit><latexit sha1_base64="+WSVMYKFbOQ2dCAo1fq/Y9Mgu0M=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjO1ju2u6EZcVbAPaIeSSdM2NpMMSUYoQ//BjQtF3Po/7vwb04egogcuHM65l3vvCWPOtEHow8ksLa+srmXXcxubW9s7+d29hpaJIrROJJeqFWJNORO0bpjhtBUriqOQ02Y4upz6zXuqNJPi1oxjGkR4IFifEWys1Lg+6cSadfMF5FYqqOT5ELlnCBX9iiXotFj2fei5aIYCWKDWzb93epIkERWGcKx120OxCVKsDCOcTnKdRNMYkxEe0LalAkdUB+ns2gk8skoP9qWyJQycqd8nUhxpPY5C2xlhM9S/van4l9dOTL8cpEzEiaGCzBf1Ew6NhNPXYY8pSgwfW4KJYvZWSIZYYWJsQDkbwten8H/SKLoecr2bUqF6sYgjCw7AITgGHjgHVXAFaqAOCLgDD+AJPDvSeXRenNd5a8ZZzOyDH3DePgGVv48j</latexit><latexit sha1_base64="+WSVMYKFbOQ2dCAo1fq/Y9Mgu0M=">AAAB7XicdVDLSgMxFM3UV62vqks3wSK4GjO1ju2u6EZcVbAPaIeSSdM2NpMMSUYoQ//BjQtF3Po/7vwb04egogcuHM65l3vvCWPOtEHow8ksLa+srmXXcxubW9s7+d29hpaJIrROJJeqFWJNORO0bpjhtBUriqOQ02Y4upz6zXuqNJPi1oxjGkR4IFifEWys1Lg+6cSadfMF5FYqqOT5ELlnCBX9iiXotFj2fei5aIYCWKDWzb93epIkERWGcKx120OxCVKsDCOcTnKdRNMYkxEe0LalAkdUB+ns2gk8skoP9qWyJQycqd8nUhxpPY5C2xlhM9S/van4l9dOTL8cpEzEiaGCzBf1Ew6NhNPXYY8pSgwfW4KJYvZWSIZYYWJsQDkbwten8H/SKLoecr2bUqF6sYgjCw7AITgGHjgHVXAFaqAOCLgDD+AJPDvSeXRenNd5a8ZZzOyDH3DePgGVv48j</latexit>

Charm loops cannot be 
parameterised from first principle, 
key problem for interpretation 
of non-LFU flavour anomalies

Challenges for              decays: QCD effects b ! s``
<latexit sha1_base64="/2dhOnvozNSCWNsUiwxhVJvIvi0=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3o5TQ/+HFgyJe/S/e/Ddu2hy09cHA470ZZuYFieDauO63s7K6tr6xWdoqb+/s7u1XDg5bOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxjf5H77EZXmsbw3kwT9iA4lDzmjxkoPQc/ERPdQiLz6lapbc2cgy8QrSBUKNPqVr94gZmmE0jBBte56bmL8jCrDmcBpuZdqTCgb0yF2LZU0Qu1ns6un5NQqAxLGypY0ZKb+nshopPUkCmxnRM1IL3q5+J/XTU145WdcJqlByeaLwlQQ+2oeARlwhcyIiSWUKW5vJWxEFWXGBlW2IXiLLy+T1nnNc2ve3UW1fl3EUYJjOIEz8OAS6nALDWgCAwXP8ApvzpPz4rw7H/PWFaeYOYI/cD5/AGIDkmw=</latexit><latexit sha1_base64="/2dhOnvozNSCWNsUiwxhVJvIvi0=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3o5TQ/+HFgyJe/S/e/Ddu2hy09cHA470ZZuYFieDauO63s7K6tr6xWdoqb+/s7u1XDg5bOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxjf5H77EZXmsbw3kwT9iA4lDzmjxkoPQc/ERPdQiLz6lapbc2cgy8QrSBUKNPqVr94gZmmE0jBBte56bmL8jCrDmcBpuZdqTCgb0yF2LZU0Qu1ns6un5NQqAxLGypY0ZKb+nshopPUkCmxnRM1IL3q5+J/XTU145WdcJqlByeaLwlQQ+2oeARlwhcyIiSWUKW5vJWxEFWXGBlW2IXiLLy+T1nnNc2ve3UW1fl3EUYJjOIEz8OAS6nALDWgCAwXP8ApvzpPz4rw7H/PWFaeYOYI/cD5/AGIDkmw=</latexit><latexit sha1_base64="/2dhOnvozNSCWNsUiwxhVJvIvi0=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3o5TQ/+HFgyJe/S/e/Ddu2hy09cHA470ZZuYFieDauO63s7K6tr6xWdoqb+/s7u1XDg5bOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxjf5H77EZXmsbw3kwT9iA4lDzmjxkoPQc/ERPdQiLz6lapbc2cgy8QrSBUKNPqVr94gZmmE0jBBte56bmL8jCrDmcBpuZdqTCgb0yF2LZU0Qu1ns6un5NQqAxLGypY0ZKb+nshopPUkCmxnRM1IL3q5+J/XTU145WdcJqlByeaLwlQQ+2oeARlwhcyIiSWUKW5vJWxEFWXGBlW2IXiLLy+T1nnNc2ve3UW1fl3EUYJjOIEz8OAS6nALDWgCAwXP8ApvzpPz4rw7H/PWFaeYOYI/cD5/AGIDkmw=</latexit><latexit sha1_base64="/2dhOnvozNSCWNsUiwxhVJvIvi0=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3o5TQ/+HFgyJe/S/e/Ddu2hy09cHA470ZZuYFieDauO63s7K6tr6xWdoqb+/s7u1XDg5bOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxjf5H77EZXmsbw3kwT9iA4lDzmjxkoPQc/ERPdQiLz6lapbc2cgy8QrSBUKNPqVr94gZmmE0jBBte56bmL8jCrDmcBpuZdqTCgb0yF2LZU0Qu1ns6un5NQqAxLGypY0ZKb+nshopPUkCmxnRM1IL3q5+J/XTU145WdcJqlByeaLwlQQ+2oeARlwhcyIiSWUKW5vJWxEFWXGBlW2IXiLLy+T1nnNc2ve3UW1fl3EUYJjOIEz8OAS6nALDWgCAwXP8ApvzpPz4rw7H/PWFaeYOYI/cD5/AGIDkmw=</latexit>
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Extracting magnitude of charm-loops from data

➤ Directly fit for the under-lying Wilson Coefficients  
➤ Two current approaches to parameterising non-local 

effects 
➤

26

1) “Isobar” model - fit                  (all q2)  2) “Analyticity” fit up to  

L =
<latexit sha1_base64="RLLSERzqh2hdz2Ojr8wNE5KGF8k=">AAAB9XicbVC7SgNBFL3rM8ZX1NJmMAhWYVcEbYSgjYVFBPOAZA2zk5tkyOzsMjOrhCX/YWOhiK3/YuffOJtsoYkHBg7n3Ms9c4JYcG1c99tZWl5ZXVsvbBQ3t7Z3dkt7+w0dJYphnUUiUq2AahRcYt1wI7AVK6RhILAZjK4zv/mISvNI3ptxjH5IB5L3OaPGSg+dkJohoyK9nZBL0i2V3Yo7BVkkXk7KkKPWLX11ehFLQpSGCap123Nj46dUGc4EToqdRGNM2YgOsG2ppCFqP52mnpBjq/RIP1L2SUOm6u+NlIZaj8PATmYp9byXif957cT0L/yUyzgxKNnsUD8RxEQkq4D0uEJmxNgSyhS3WQkbUkWZsUUVbQne/JcXSeO04rkV7+6sXL3K6yjAIRzBCXhwDlW4gRrUgYGCZ3iFN+fJeXHenY/Z6JKT7xzAHzifP7thkf0=</latexit><latexit sha1_base64="RLLSERzqh2hdz2Ojr8wNE5KGF8k=">AAAB9XicbVC7SgNBFL3rM8ZX1NJmMAhWYVcEbYSgjYVFBPOAZA2zk5tkyOzsMjOrhCX/YWOhiK3/YuffOJtsoYkHBg7n3Ms9c4JYcG1c99tZWl5ZXVsvbBQ3t7Z3dkt7+w0dJYphnUUiUq2AahRcYt1wI7AVK6RhILAZjK4zv/mISvNI3ptxjH5IB5L3OaPGSg+dkJohoyK9nZBL0i2V3Yo7BVkkXk7KkKPWLX11ehFLQpSGCap123Nj46dUGc4EToqdRGNM2YgOsG2ppCFqP52mnpBjq/RIP1L2SUOm6u+NlIZaj8PATmYp9byXif957cT0L/yUyzgxKNnsUD8RxEQkq4D0uEJmxNgSyhS3WQkbUkWZsUUVbQne/JcXSeO04rkV7+6sXL3K6yjAIRzBCXhwDlW4gRrUgYGCZ3iFN+fJeXHenY/Z6JKT7xzAHzifP7thkf0=</latexit><latexit sha1_base64="RLLSERzqh2hdz2Ojr8wNE5KGF8k=">AAAB9XicbVC7SgNBFL3rM8ZX1NJmMAhWYVcEbYSgjYVFBPOAZA2zk5tkyOzsMjOrhCX/YWOhiK3/YuffOJtsoYkHBg7n3Ms9c4JYcG1c99tZWl5ZXVsvbBQ3t7Z3dkt7+w0dJYphnUUiUq2AahRcYt1wI7AVK6RhILAZjK4zv/mISvNI3ptxjH5IB5L3OaPGSg+dkJohoyK9nZBL0i2V3Yo7BVkkXk7KkKPWLX11ehFLQpSGCap123Nj46dUGc4EToqdRGNM2YgOsG2ppCFqP52mnpBjq/RIP1L2SUOm6u+NlIZaj8PATmYp9byXif957cT0L/yUyzgxKNnsUD8RxEQkq4D0uEJmxNgSyhS3WQkbUkWZsUUVbQne/JcXSeO04rkV7+6sXL3K6yjAIRzBCXhwDlW4gRrUgYGCZ3iFN+fJeXHenY/Z6JKT7xzAHzifP7thkf0=</latexit><latexit sha1_base64="RLLSERzqh2hdz2Ojr8wNE5KGF8k=">AAAB9XicbVC7SgNBFL3rM8ZX1NJmMAhWYVcEbYSgjYVFBPOAZA2zk5tkyOzsMjOrhCX/YWOhiK3/YuffOJtsoYkHBg7n3Ms9c4JYcG1c99tZWl5ZXVsvbBQ3t7Z3dkt7+w0dJYphnUUiUq2AahRcYt1wI7AVK6RhILAZjK4zv/mISvNI3ptxjH5IB5L3OaPGSg+dkJohoyK9nZBL0i2V3Yo7BVkkXk7KkKPWLX11ehFLQpSGCap123Nj46dUGc4EToqdRGNM2YgOsG2ppCFqP52mnpBjq/RIP1L2SUOm6u+NlIZaj8PATmYp9byXif957cT0L/yUyzgxKNnsUD8RxEQkq4D0uEJmxNgSyhS3WQkbUkWZsUUVbQne/JcXSeO04rkV7+6sXL3K6yjAIRzBCXhwDlW4gRrUgYGCZ3iFN+fJeXHenY/Z6JKT7xzAHzifP7thkf0=</latexit>

Rel. Breit Wigner or Dispersion relation
⌘p =

<latexit sha1_base64="VVQc4DGU6+8EoHnL43M6VOrSYIs=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2lhGMDGSHGFvM5cs2d07dveEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1LBjfX9b6+wsrq2vlHcLG1t7+zulfcPmibJNMMGS0SiWxE1KLjChuVWYCvVSGUk8CEa3kz9hyfUhifq3o5SDCXtKx5zRq2THjtoaTclV6RbrvhVfwayTIKcVCBHvVv+6vQSlklUlglqTDvwUxuOqbacCZyUOpnBlLIh7WPbUUUlmnA8O3hCTpzSI3GiXSlLZurviTGVxoxk5DoltQOz6E3F/7x2ZuPLcMxVmllUbL4ozgSxCZl+T3pcI7Ni5AhlmrtbCRtQTZl1GZVcCMHiy8ukeVYN/Gpwd16pXedxFOEIjuEUAriAGtxCHRrAQMIzvMKbp70X7937mLcWvHzmEP7A+/wBxA2Ptg==</latexit><latexit sha1_base64="VVQc4DGU6+8EoHnL43M6VOrSYIs=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2lhGMDGSHGFvM5cs2d07dveEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1LBjfX9b6+wsrq2vlHcLG1t7+zulfcPmibJNMMGS0SiWxE1KLjChuVWYCvVSGUk8CEa3kz9hyfUhifq3o5SDCXtKx5zRq2THjtoaTclV6RbrvhVfwayTIKcVCBHvVv+6vQSlklUlglqTDvwUxuOqbacCZyUOpnBlLIh7WPbUUUlmnA8O3hCTpzSI3GiXSlLZurviTGVxoxk5DoltQOz6E3F/7x2ZuPLcMxVmllUbL4ozgSxCZl+T3pcI7Ni5AhlmrtbCRtQTZl1GZVcCMHiy8ukeVYN/Gpwd16pXedxFOEIjuEUAriAGtxCHRrAQMIzvMKbp70X7937mLcWvHzmEP7A+/wBxA2Ptg==</latexit><latexit sha1_base64="VVQc4DGU6+8EoHnL43M6VOrSYIs=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2lhGMDGSHGFvM5cs2d07dveEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1LBjfX9b6+wsrq2vlHcLG1t7+zulfcPmibJNMMGS0SiWxE1KLjChuVWYCvVSGUk8CEa3kz9hyfUhifq3o5SDCXtKx5zRq2THjtoaTclV6RbrvhVfwayTIKcVCBHvVv+6vQSlklUlglqTDvwUxuOqbacCZyUOpnBlLIh7WPbUUUlmnA8O3hCTpzSI3GiXSlLZurviTGVxoxk5DoltQOz6E3F/7x2ZuPLcMxVmllUbL4ozgSxCZl+T3pcI7Ni5AhlmrtbCRtQTZl1GZVcCMHiy8ukeVYN/Gpwd16pXedxFOEIjuEUAriAGtxCHRrAQMIzvMKbp70X7937mLcWvHzmEP7A+/wBxA2Ptg==</latexit><latexit sha1_base64="VVQc4DGU6+8EoHnL43M6VOrSYIs=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EYI2lhGMDGSHGFvM5cs2d07dveEEPIrbCwUsfXn2Plv3CRXaOKDgcd7M8zMi1LBjfX9b6+wsrq2vlHcLG1t7+zulfcPmibJNMMGS0SiWxE1KLjChuVWYCvVSGUk8CEa3kz9hyfUhifq3o5SDCXtKx5zRq2THjtoaTclV6RbrvhVfwayTIKcVCBHvVv+6vQSlklUlglqTDvwUxuOqbacCZyUOpnBlLIh7WPbUUUlmnA8O3hCTpzSI3GiXSlLZurviTGVxoxk5DoltQOz6E3F/7x2ZuPLcMxVmllUbL4ozgSxCZl+T3pcI7Ni5AhlmrtbCRtQTZl1GZVcCMHiy8ukeVYN/Gpwd16pXedxFOEIjuEUAriAGtxCHRrAQMIzvMKbp70X7937mLcWvHzmEP7A+/wBxA2Ptg==</latexit>

Mag. of resonance + phase. rel. to penguin 

J/ , (2S)
<latexit sha1_base64="qn5KyhSAQ4rNffLyn7P3erk0220=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQQWpSBF0W3YirivYBbSiT6aQdOpmEmUmhhP6JGxeKuPVP3Pk3TtostHrgXg7n3MvcOX7MmdKO82UVVlbX1jeKm6Wt7Z3dPXv/oKWiRBLaJBGPZMfHinImaFMzzWknlhSHPqdtf3yT+e0JlYpF4lFPY+qFeChYwAjWRurb9t15L1bsDGW9Uns47dtlp+rMgf4SNydlyNHo25+9QUSSkApNOFaq6zqx9lIsNSOczkq9RNEYkzEe0q6hAodUeen88hk6McoABZE0JTSaqz83UhwqNQ19MxliPVLLXib+53UTHVx5KRNxoqkgi4eChCMdoSwGNGCSEs2nhmAimbkVkRGWmGgTVsmE4C5/+S9p1aquU3XvL8r16zyOIhzBMVTAhUuowy00oAkEJvAEL/Bqpdaz9Wa9L0YLVr5zCL9gfXwDbb6SNg==</latexit><latexit sha1_base64="qn5KyhSAQ4rNffLyn7P3erk0220=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQQWpSBF0W3YirivYBbSiT6aQdOpmEmUmhhP6JGxeKuPVP3Pk3TtostHrgXg7n3MvcOX7MmdKO82UVVlbX1jeKm6Wt7Z3dPXv/oKWiRBLaJBGPZMfHinImaFMzzWknlhSHPqdtf3yT+e0JlYpF4lFPY+qFeChYwAjWRurb9t15L1bsDGW9Uns47dtlp+rMgf4SNydlyNHo25+9QUSSkApNOFaq6zqx9lIsNSOczkq9RNEYkzEe0q6hAodUeen88hk6McoABZE0JTSaqz83UhwqNQ19MxliPVLLXib+53UTHVx5KRNxoqkgi4eChCMdoSwGNGCSEs2nhmAimbkVkRGWmGgTVsmE4C5/+S9p1aquU3XvL8r16zyOIhzBMVTAhUuowy00oAkEJvAEL/Bqpdaz9Wa9L0YLVr5zCL9gfXwDbb6SNg==</latexit><latexit sha1_base64="qn5KyhSAQ4rNffLyn7P3erk0220=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQQWpSBF0W3YirivYBbSiT6aQdOpmEmUmhhP6JGxeKuPVP3Pk3TtostHrgXg7n3MvcOX7MmdKO82UVVlbX1jeKm6Wt7Z3dPXv/oKWiRBLaJBGPZMfHinImaFMzzWknlhSHPqdtf3yT+e0JlYpF4lFPY+qFeChYwAjWRurb9t15L1bsDGW9Uns47dtlp+rMgf4SNydlyNHo25+9QUSSkApNOFaq6zqx9lIsNSOczkq9RNEYkzEe0q6hAodUeen88hk6McoABZE0JTSaqz83UhwqNQ19MxliPVLLXib+53UTHVx5KRNxoqkgi4eChCMdoSwGNGCSEs2nhmAimbkVkRGWmGgTVsmE4C5/+S9p1aquU3XvL8r16zyOIhzBMVTAhUuowy00oAkEJvAEL/Bqpdaz9Wa9L0YLVr5zCL9gfXwDbb6SNg==</latexit><latexit sha1_base64="qn5KyhSAQ4rNffLyn7P3erk0220=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQQWpSBF0W3YirivYBbSiT6aQdOpmEmUmhhP6JGxeKuPVP3Pk3TtostHrgXg7n3MvcOX7MmdKO82UVVlbX1jeKm6Wt7Z3dPXv/oKWiRBLaJBGPZMfHinImaFMzzWknlhSHPqdtf3yT+e0JlYpF4lFPY+qFeChYwAjWRurb9t15L1bsDGW9Uns47dtlp+rMgf4SNydlyNHo25+9QUSSkApNOFaq6zqx9lIsNSOczkq9RNEYkzEe0q6hAodUeen88hk6McoABZE0JTSaqz83UhwqNQ19MxliPVLLXib+53UTHVx5KRNxoqkgi4eChCMdoSwGNGCSEs2nhmAimbkVkRGWmGgTVsmE4C5/+S9p1aquU3XvL8r16zyOIhzBMVTAhUuowy00oAkEJvAEL/Bqpdaz9Wa9L0YLVr5zCL9gfXwDbb6SNg==</latexit>

Form factors
Gp =

"
X

k

↵k
pz

k

#
⇥ FFp

<latexit sha1_base64="GKqeZ8FMbYZf4yNFDIRuxYB4Vaw="></latexit><latexit sha1_base64="GKqeZ8FMbYZf4yNFDIRuxYB4Vaw="></latexit><latexit sha1_base64="GKqeZ8FMbYZf4yNFDIRuxYB4Vaw="></latexit><latexit sha1_base64="GKqeZ8FMbYZf4yNFDIRuxYB4Vaw="></latexit>

Gp =

2

4
X

i2J/ , (2S),...

⌘ipLi

3

5⇥ FFp

<latexit sha1_base64="hZaL3M3JHBF6Q5VXB7U50/NwGm0="></latexit><latexit sha1_base64="hZaL3M3JHBF6Q5VXB7U50/NwGm0="></latexit><latexit sha1_base64="hZaL3M3JHBF6Q5VXB7U50/NwGm0="></latexit><latexit sha1_base64="hZaL3M3JHBF6Q5VXB7U50/NwGm0="></latexit>

z
<latexit sha1_base64="HDzXchlsPlmuEyZZ/9zFJ+iVC6I=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N0IN/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB6UGM/g==</latexit><latexit sha1_base64="HDzXchlsPlmuEyZZ/9zFJ+iVC6I=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N0IN/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB6UGM/g==</latexit><latexit sha1_base64="HDzXchlsPlmuEyZZ/9zFJ+iVC6I=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N0IN/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB6UGM/g==</latexit><latexit sha1_base64="HDzXchlsPlmuEyZZ/9zFJ+iVC6I=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cW7Ae0oWy2k3btZhN2N0IN/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3H1FpHst7M0nQj+hQ8pAzaqzUeOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHpwX5935WLQWnHzmGP7A+fwB6UGM/g==</latexit>

q2 = 8GeV
<latexit sha1_base64="0oZln56e36nko0m9SbN/+99vosk=">AAAB+nicbVDLSsNAFJ34rPWV6tLNYBFcSEmKYDdC0YUuK9gHNLFMppN26MwkzkyUEvMpblwo4tYvceffOG2z0NYDFw7n3Mu99wQxo0o7zre1tLyyurZe2Chubm3v7NqlvZaKEolJE0cskp0AKcKoIE1NNSOdWBLEA0bawehy4rcfiFQ0Erd6HBOfo4GgIcVIG6lnl+7v0mp2XvNOPMnTK9LKenbZqThTwEXi5qQMcjR69pfXj3DCidCYIaW6rhNrP0VSU8xIVvQSRWKER2hAuoYKxIny0+npGTwySh+GkTQlNJyqvydSxJUa88B0cqSHat6biP953USHNT+lIk40EXi2KEwY1BGc5AD7VBKs2dgQhCU1t0I8RBJhbdIqmhDc+ZcXSatacZ2Ke3Narl/kcRTAATgEx8AFZ6AOrkEDNAEGj+AZvII368l6sd6tj1nrkpXP7IM/sD5/AIGrk4A=</latexit><latexit sha1_base64="0oZln56e36nko0m9SbN/+99vosk=">AAAB+nicbVDLSsNAFJ34rPWV6tLNYBFcSEmKYDdC0YUuK9gHNLFMppN26MwkzkyUEvMpblwo4tYvceffOG2z0NYDFw7n3Mu99wQxo0o7zre1tLyyurZe2Chubm3v7NqlvZaKEolJE0cskp0AKcKoIE1NNSOdWBLEA0bawehy4rcfiFQ0Erd6HBOfo4GgIcVIG6lnl+7v0mp2XvNOPMnTK9LKenbZqThTwEXi5qQMcjR69pfXj3DCidCYIaW6rhNrP0VSU8xIVvQSRWKER2hAuoYKxIny0+npGTwySh+GkTQlNJyqvydSxJUa88B0cqSHat6biP953USHNT+lIk40EXi2KEwY1BGc5AD7VBKs2dgQhCU1t0I8RBJhbdIqmhDc+ZcXSatacZ2Ke3Narl/kcRTAATgEx8AFZ6AOrkEDNAEGj+AZvII368l6sd6tj1nrkpXP7IM/sD5/AIGrk4A=</latexit><latexit sha1_base64="0oZln56e36nko0m9SbN/+99vosk=">AAAB+nicbVDLSsNAFJ34rPWV6tLNYBFcSEmKYDdC0YUuK9gHNLFMppN26MwkzkyUEvMpblwo4tYvceffOG2z0NYDFw7n3Mu99wQxo0o7zre1tLyyurZe2Chubm3v7NqlvZaKEolJE0cskp0AKcKoIE1NNSOdWBLEA0bawehy4rcfiFQ0Erd6HBOfo4GgIcVIG6lnl+7v0mp2XvNOPMnTK9LKenbZqThTwEXi5qQMcjR69pfXj3DCidCYIaW6rhNrP0VSU8xIVvQSRWKER2hAuoYKxIny0+npGTwySh+GkTQlNJyqvydSxJUa88B0cqSHat6biP953USHNT+lIk40EXi2KEwY1BGc5AD7VBKs2dgQhCU1t0I8RBJhbdIqmhDc+ZcXSatacZ2Ke3Narl/kcRTAATgEx8AFZ6AOrkEDNAEGj+AZvII368l6sd6tj1nrkpXP7IM/sD5/AIGrk4A=</latexit><latexit sha1_base64="0oZln56e36nko0m9SbN/+99vosk=">AAAB+nicbVDLSsNAFJ34rPWV6tLNYBFcSEmKYDdC0YUuK9gHNLFMppN26MwkzkyUEvMpblwo4tYvceffOG2z0NYDFw7n3Mu99wQxo0o7zre1tLyyurZe2Chubm3v7NqlvZaKEolJE0cskp0AKcKoIE1NNSOdWBLEA0bawehy4rcfiFQ0Erd6HBOfo4GgIcVIG6lnl+7v0mp2XvNOPMnTK9LKenbZqThTwEXi5qQMcjR69pfXj3DCidCYIaW6rhNrP0VSU8xIVvQSRWKER2hAuoYKxIny0+npGTwySh+GkTQlNJyqvydSxJUa88B0cqSHat6biP953USHNT+lIk40EXi2KEwY1BGc5AD7VBKs2dgQhCU1t0I8RBJhbdIqmhDc+ZcXSatacZ2Ke3Narl/kcRTAATgEx8AFZ6AOrkEDNAEGj+AZvII368l6sd6tj1nrkpXP7IM/sD5/AIGrk4A=</latexit>

= re-parameterisation of q2

Fit  (complex) polynomial terms  
+ constrain using theory info from 
q2<0. Truncation = model dep. 

↵p
<latexit sha1_base64="3+pn5Pg1oRbnIdKgUML5N4XhmyQ=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROZpMhs7PjzKwQQn7CiwdFvPo73vwbJ8keNLGgoajqprsrUoIb6/vfXmFtfWNzq7hd2tnd2z8oHx41TZppyho0FaluR2iY4JI1LLeCtZVmmESCtaLR7cxvPTFteCof7FixMMGB5DGnaJ3U7qJQQ+ypXrniV/05yCoJclKBHPVe+avbT2mWMGmpQGM6ga9sOEFtORVsWupmhimkIxywjqMSE2bCyfzeKTlzSp/EqXYlLZmrvycmmBgzTiLXmaAdmmVvJv7ndTIbX4cTLlVmmaSLRXEmiE3J7HnS55pRK8aOINXc3UroEDVS6yIquRCC5ZdXSfOiGvjV4P6yUrvJ4yjCCZzCOQRwBTW4gzo0gIKAZ3iFN+/Re/HevY9Fa8HLZ47hD7zPHxRcj/s=</latexit><latexit sha1_base64="3+pn5Pg1oRbnIdKgUML5N4XhmyQ=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROZpMhs7PjzKwQQn7CiwdFvPo73vwbJ8keNLGgoajqprsrUoIb6/vfXmFtfWNzq7hd2tnd2z8oHx41TZppyho0FaluR2iY4JI1LLeCtZVmmESCtaLR7cxvPTFteCof7FixMMGB5DGnaJ3U7qJQQ+ypXrniV/05yCoJclKBHPVe+avbT2mWMGmpQGM6ga9sOEFtORVsWupmhimkIxywjqMSE2bCyfzeKTlzSp/EqXYlLZmrvycmmBgzTiLXmaAdmmVvJv7ndTIbX4cTLlVmmaSLRXEmiE3J7HnS55pRK8aOINXc3UroEDVS6yIquRCC5ZdXSfOiGvjV4P6yUrvJ4yjCCZzCOQRwBTW4gzo0gIKAZ3iFN+/Re/HevY9Fa8HLZ47hD7zPHxRcj/s=</latexit><latexit sha1_base64="3+pn5Pg1oRbnIdKgUML5N4XhmyQ=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROZpMhs7PjzKwQQn7CiwdFvPo73vwbJ8keNLGgoajqprsrUoIb6/vfXmFtfWNzq7hd2tnd2z8oHx41TZppyho0FaluR2iY4JI1LLeCtZVmmESCtaLR7cxvPTFteCof7FixMMGB5DGnaJ3U7qJQQ+ypXrniV/05yCoJclKBHPVe+avbT2mWMGmpQGM6ga9sOEFtORVsWupmhimkIxywjqMSE2bCyfzeKTlzSp/EqXYlLZmrvycmmBgzTiLXmaAdmmVvJv7ndTIbX4cTLlVmmaSLRXEmiE3J7HnS55pRK8aOINXc3UroEDVS6yIquRCC5ZdXSfOiGvjV4P6yUrvJ4yjCCZzCOQRwBTW4gzo0gIKAZ3iFN+/Re/HevY9Fa8HLZ47hD7zPHxRcj/s=</latexit><latexit sha1_base64="3+pn5Pg1oRbnIdKgUML5N4XhmyQ=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJfROZpMhs7PjzKwQQn7CiwdFvPo73vwbJ8keNLGgoajqprsrUoIb6/vfXmFtfWNzq7hd2tnd2z8oHx41TZppyho0FaluR2iY4JI1LLeCtZVmmESCtaLR7cxvPTFteCof7FixMMGB5DGnaJ3U7qJQQ+ypXrniV/05yCoJclKBHPVe+avbT2mWMGmpQGM6ga9sOEFtORVsWupmhimkIxywjqMSE2bCyfzeKTlzSp/EqXYlLZmrvycmmBgzTiLXmaAdmmVvJv7ndTIbX4cTLlVmmaSLRXEmiE3J7HnS55pRK8aOINXc3UroEDVS6yIquRCC5ZdXSfOiGvjV4P6yUrvJ4yjCCZzCOQRwBTW4gzo0gIKAZ3iFN+/Re/HevY9Fa8HLZ47hD7zPHxRcj/s=</latexit>
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B+ ! K+µ+µ�
<latexit sha1_base64="2+fUQmpU1icnqgsbZ7v8t8n/4Fw=">AAACBXicbVBLSwMxGMzWV62vVY96CBZBEMuuCHos9SJ4qWAf0K4lm2bb0CS7JFmhLHvx4l/x4kERr/4Hb/4b0+0i2joQMsx8H8mMHzGqtON8WYWFxaXlleJqaW19Y3PL3t5pqjCWmDRwyELZ9pEijArS0FQz0o4kQdxnpOWPLid+655IRUNxq8cR8TgaCBpQjLSRevZ+7S45Trs6hNcZ4fHPdZL27LJTcTLAeeLmpAxy1Hv2Z7cf4pgToTFDSnVcJ9JegqSmmJG01I0ViRAeoQHpGCoQJ8pLshQpPDRKHwahNEdomKm/NxLElRpz30xypIdq1puI/3mdWAcXXkJFFGsi8PShIGbQhJ5UAvtUEqzZ2BCEJTV/hXiIJMLaFFcyJbizkedJ87TiOhX35qxcreV1FMEeOABHwAXnoAquQB00AAYP4Am8gFfr0Xq23qz36WjBynd2wR9YH9/pCZgx</latexit><latexit sha1_base64="2+fUQmpU1icnqgsbZ7v8t8n/4Fw=">AAACBXicbVBLSwMxGMzWV62vVY96CBZBEMuuCHos9SJ4qWAf0K4lm2bb0CS7JFmhLHvx4l/x4kERr/4Hb/4b0+0i2joQMsx8H8mMHzGqtON8WYWFxaXlleJqaW19Y3PL3t5pqjCWmDRwyELZ9pEijArS0FQz0o4kQdxnpOWPLid+655IRUNxq8cR8TgaCBpQjLSRevZ+7S45Trs6hNcZ4fHPdZL27LJTcTLAeeLmpAxy1Hv2Z7cf4pgToTFDSnVcJ9JegqSmmJG01I0ViRAeoQHpGCoQJ8pLshQpPDRKHwahNEdomKm/NxLElRpz30xypIdq1puI/3mdWAcXXkJFFGsi8PShIGbQhJ5UAvtUEqzZ2BCEJTV/hXiIJMLaFFcyJbizkedJ87TiOhX35qxcreV1FMEeOABHwAXnoAquQB00AAYP4Am8gFfr0Xq23qz36WjBynd2wR9YH9/pCZgx</latexit><latexit sha1_base64="2+fUQmpU1icnqgsbZ7v8t8n/4Fw=">AAACBXicbVBLSwMxGMzWV62vVY96CBZBEMuuCHos9SJ4qWAf0K4lm2bb0CS7JFmhLHvx4l/x4kERr/4Hb/4b0+0i2joQMsx8H8mMHzGqtON8WYWFxaXlleJqaW19Y3PL3t5pqjCWmDRwyELZ9pEijArS0FQz0o4kQdxnpOWPLid+655IRUNxq8cR8TgaCBpQjLSRevZ+7S45Trs6hNcZ4fHPdZL27LJTcTLAeeLmpAxy1Hv2Z7cf4pgToTFDSnVcJ9JegqSmmJG01I0ViRAeoQHpGCoQJ8pLshQpPDRKHwahNEdomKm/NxLElRpz30xypIdq1puI/3mdWAcXXkJFFGsi8PShIGbQhJ5UAvtUEqzZ2BCEJTV/hXiIJMLaFFcyJbizkedJ87TiOhX35qxcreV1FMEeOABHwAXnoAquQB00AAYP4Am8gFfr0Xq23qz36WjBynd2wR9YH9/pCZgx</latexit><latexit sha1_base64="2+fUQmpU1icnqgsbZ7v8t8n/4Fw=">AAACBXicbVBLSwMxGMzWV62vVY96CBZBEMuuCHos9SJ4qWAf0K4lm2bb0CS7JFmhLHvx4l/x4kERr/4Hb/4b0+0i2joQMsx8H8mMHzGqtON8WYWFxaXlleJqaW19Y3PL3t5pqjCWmDRwyELZ9pEijArS0FQz0o4kQdxnpOWPLid+655IRUNxq8cR8TgaCBpQjLSRevZ+7S45Trs6hNcZ4fHPdZL27LJTcTLAeeLmpAxy1Hv2Z7cf4pgToTFDSnVcJ9JegqSmmJG01I0ViRAeoQHpGCoQJ8pLshQpPDRKHwahNEdomKm/NxLElRpz30xypIdq1puI/3mdWAcXXkJFFGsi8PShIGbQhJ5UAvtUEqzZ2BCEJTV/hXiIJMLaFFcyJbizkedJ87TiOhX35qxcreV1FMEeOABHwAXnoAquQB00AAYP4Am8gFfr0Xq23qz36WjBynd2wR9YH9/pCZgx</latexit>

(EJPC 77 (2017) 161)

Four results from ambiguity in sign of 
J/ , (2S)

<latexit sha1_base64="qn5KyhSAQ4rNffLyn7P3erk0220=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQQWpSBF0W3YirivYBbSiT6aQdOpmEmUmhhP6JGxeKuPVP3Pk3TtostHrgXg7n3MvcOX7MmdKO82UVVlbX1jeKm6Wt7Z3dPXv/oKWiRBLaJBGPZMfHinImaFMzzWknlhSHPqdtf3yT+e0JlYpF4lFPY+qFeChYwAjWRurb9t15L1bsDGW9Uns47dtlp+rMgf4SNydlyNHo25+9QUSSkApNOFaq6zqx9lIsNSOczkq9RNEYkzEe0q6hAodUeen88hk6McoABZE0JTSaqz83UhwqNQ19MxliPVLLXib+53UTHVx5KRNxoqkgi4eChCMdoSwGNGCSEs2nhmAimbkVkRGWmGgTVsmE4C5/+S9p1aquU3XvL8r16zyOIhzBMVTAhUuowy00oAkEJvAEL/Bqpdaz9Wa9L0YLVr5zCL9gfXwDbb6SNg==</latexit><latexit sha1_base64="qn5KyhSAQ4rNffLyn7P3erk0220=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQQWpSBF0W3YirivYBbSiT6aQdOpmEmUmhhP6JGxeKuPVP3Pk3TtostHrgXg7n3MvcOX7MmdKO82UVVlbX1jeKm6Wt7Z3dPXv/oKWiRBLaJBGPZMfHinImaFMzzWknlhSHPqdtf3yT+e0JlYpF4lFPY+qFeChYwAjWRurb9t15L1bsDGW9Uns47dtlp+rMgf4SNydlyNHo25+9QUSSkApNOFaq6zqx9lIsNSOczkq9RNEYkzEe0q6hAodUeen88hk6McoABZE0JTSaqz83UhwqNQ19MxliPVLLXib+53UTHVx5KRNxoqkgi4eChCMdoSwGNGCSEs2nhmAimbkVkRGWmGgTVsmE4C5/+S9p1aquU3XvL8r16zyOIhzBMVTAhUuowy00oAkEJvAEL/Bqpdaz9Wa9L0YLVr5zCL9gfXwDbb6SNg==</latexit><latexit sha1_base64="qn5KyhSAQ4rNffLyn7P3erk0220=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQQWpSBF0W3YirivYBbSiT6aQdOpmEmUmhhP6JGxeKuPVP3Pk3TtostHrgXg7n3MvcOX7MmdKO82UVVlbX1jeKm6Wt7Z3dPXv/oKWiRBLaJBGPZMfHinImaFMzzWknlhSHPqdtf3yT+e0JlYpF4lFPY+qFeChYwAjWRurb9t15L1bsDGW9Uns47dtlp+rMgf4SNydlyNHo25+9QUSSkApNOFaq6zqx9lIsNSOczkq9RNEYkzEe0q6hAodUeen88hk6McoABZE0JTSaqz83UhwqNQ19MxliPVLLXib+53UTHVx5KRNxoqkgi4eChCMdoSwGNGCSEs2nhmAimbkVkRGWmGgTVsmE4C5/+S9p1aquU3XvL8r16zyOIhzBMVTAhUuowy00oAkEJvAEL/Bqpdaz9Wa9L0YLVr5zCL9gfXwDbb6SNg==</latexit><latexit sha1_base64="qn5KyhSAQ4rNffLyn7P3erk0220=">AAAB+XicbVDLSsNAFL2pr1pfUZduBotQQWpSBF0W3YirivYBbSiT6aQdOpmEmUmhhP6JGxeKuPVP3Pk3TtostHrgXg7n3MvcOX7MmdKO82UVVlbX1jeKm6Wt7Z3dPXv/oKWiRBLaJBGPZMfHinImaFMzzWknlhSHPqdtf3yT+e0JlYpF4lFPY+qFeChYwAjWRurb9t15L1bsDGW9Uns47dtlp+rMgf4SNydlyNHo25+9QUSSkApNOFaq6zqx9lIsNSOczkq9RNEYkzEe0q6hAodUeen88hk6McoABZE0JTSaqz83UhwqNQ19MxliPVLLXib+53UTHVx5KRNxoqkgi4eChCMdoSwGNGCSEs2nhmAimbkVkRGWmGgTVsmE4C5/+S9p1aquU3XvL8r16zyOIhzBMVTAhUuowy00oAkEJvAEL/Bqpdaz9Wa9L0YLVr5zCL9gfXwDbb6SNg==</latexit>

phase

        phase relative to penguin found to 
be close to           , minimal interference 
J/ 

<latexit sha1_base64="c8HyLjMKLPd5Cxf7lvEoBhqfMJQ=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqe6KoMeiF/FUwX5Au5Rsmm1js8mSZIWy9D948aCIV/+PN/+NabsHbX0w8Hhvhpl5YSK4sZ73jQorq2vrG8XN0tb2zu5eef+gaVSqKWtQJZRuh8QwwSVrWG4FayeakTgUrBWObqZ+64lpw5V8sOOEBTEZSB5xSqyTmndn3cTwXrniVb0Z8DLxc1KBHPVe+avbVzSNmbRUEGM6vpfYICPacirYpNRNDUsIHZEB6zgqScxMkM2uneATp/RxpLQrafFM/T2RkdiYcRy6zpjYoVn0puJ/Xie10VWQcZmklkk6XxSlAluFp6/jPteMWjF2hFDN3a2YDokm1LqASi4Ef/HlZdI8r/pe1b+/qNSu8ziKcATHcAo+XEINbqEODaDwCM/wCm9IoRf0jj7mrQWUzxzCH6DPHye2jtc=</latexit><latexit sha1_base64="c8HyLjMKLPd5Cxf7lvEoBhqfMJQ=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqe6KoMeiF/FUwX5Au5Rsmm1js8mSZIWy9D948aCIV/+PN/+NabsHbX0w8Hhvhpl5YSK4sZ73jQorq2vrG8XN0tb2zu5eef+gaVSqKWtQJZRuh8QwwSVrWG4FayeakTgUrBWObqZ+64lpw5V8sOOEBTEZSB5xSqyTmndn3cTwXrniVb0Z8DLxc1KBHPVe+avbVzSNmbRUEGM6vpfYICPacirYpNRNDUsIHZEB6zgqScxMkM2uneATp/RxpLQrafFM/T2RkdiYcRy6zpjYoVn0puJ/Xie10VWQcZmklkk6XxSlAluFp6/jPteMWjF2hFDN3a2YDokm1LqASi4Ef/HlZdI8r/pe1b+/qNSu8ziKcATHcAo+XEINbqEODaDwCM/wCm9IoRf0jj7mrQWUzxzCH6DPHye2jtc=</latexit><latexit sha1_base64="c8HyLjMKLPd5Cxf7lvEoBhqfMJQ=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqe6KoMeiF/FUwX5Au5Rsmm1js8mSZIWy9D948aCIV/+PN/+NabsHbX0w8Hhvhpl5YSK4sZ73jQorq2vrG8XN0tb2zu5eef+gaVSqKWtQJZRuh8QwwSVrWG4FayeakTgUrBWObqZ+64lpw5V8sOOEBTEZSB5xSqyTmndn3cTwXrniVb0Z8DLxc1KBHPVe+avbVzSNmbRUEGM6vpfYICPacirYpNRNDUsIHZEB6zgqScxMkM2uneATp/RxpLQrafFM/T2RkdiYcRy6zpjYoVn0puJ/Xie10VWQcZmklkk6XxSlAluFp6/jPteMWjF2hFDN3a2YDokm1LqASi4Ef/HlZdI8r/pe1b+/qNSu8ziKcATHcAo+XEINbqEODaDwCM/wCm9IoRf0jj7mrQWUzxzCH6DPHye2jtc=</latexit><latexit sha1_base64="c8HyLjMKLPd5Cxf7lvEoBhqfMJQ=">AAAB7XicbVBNSwMxEJ3Ur1q/qh69BIvgqe6KoMeiF/FUwX5Au5Rsmm1js8mSZIWy9D948aCIV/+PN/+NabsHbX0w8Hhvhpl5YSK4sZ73jQorq2vrG8XN0tb2zu5eef+gaVSqKWtQJZRuh8QwwSVrWG4FayeakTgUrBWObqZ+64lpw5V8sOOEBTEZSB5xSqyTmndn3cTwXrniVb0Z8DLxc1KBHPVe+avbVzSNmbRUEGM6vpfYICPacirYpNRNDUsIHZEB6zgqScxMkM2uneATp/RxpLQrafFM/T2RkdiYcRy6zpjYoVn0puJ/Xie10VWQcZmklkk6XxSlAluFp6/jPteMWjF2hFDN3a2YDokm1LqASi4Ef/HlZdI8r/pe1b+/qNSu8ziKcATHcAo+XEINbqEODaDwCM/wCm9IoRf0jj7mrQWUzxzCH6DPHye2jtc=</latexit>

±⇡/2
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Isobar approach 
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➤ Analyses involving intermediate vector mesons, such as               
.                                             , also have to deal with spin-0 
(S-wave)         resonances     
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<latexit sha1_base64="/2dhOnvozNSCWNsUiwxhVJvIvi0=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3o5TQ/+HFgyJe/S/e/Ddu2hy09cHA470ZZuYFieDauO63s7K6tr6xWdoqb+/s7u1XDg5bOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxjf5H77EZXmsbw3kwT9iA4lDzmjxkoPQc/ERPdQiLz6lapbc2cgy8QrSBUKNPqVr94gZmmE0jBBte56bmL8jCrDmcBpuZdqTCgb0yF2LZU0Qu1ns6un5NQqAxLGypY0ZKb+nshopPUkCmxnRM1IL3q5+J/XTU145WdcJqlByeaLwlQQ+2oeARlwhcyIiSWUKW5vJWxEFWXGBlW2IXiLLy+T1nnNc2ve3UW1fl3EUYJjOIEz8OAS6nALDWgCAwXP8ApvzpPz4rw7H/PWFaeYOYI/cD5/AGIDkmw=</latexit><latexit sha1_base64="/2dhOnvozNSCWNsUiwxhVJvIvi0=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3o5TQ/+HFgyJe/S/e/Ddu2hy09cHA470ZZuYFieDauO63s7K6tr6xWdoqb+/s7u1XDg5bOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxjf5H77EZXmsbw3kwT9iA4lDzmjxkoPQc/ERPdQiLz6lapbc2cgy8QrSBUKNPqVr94gZmmE0jBBte56bmL8jCrDmcBpuZdqTCgb0yF2LZU0Qu1ns6un5NQqAxLGypY0ZKb+nshopPUkCmxnRM1IL3q5+J/XTU145WdcJqlByeaLwlQQ+2oeARlwhcyIiSWUKW5vJWxEFWXGBlW2IXiLLy+T1nnNc2ve3UW1fl3EUYJjOIEz8OAS6nALDWgCAwXP8ApvzpPz4rw7H/PWFaeYOYI/cD5/AGIDkmw=</latexit><latexit sha1_base64="/2dhOnvozNSCWNsUiwxhVJvIvi0=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3o5TQ/+HFgyJe/S/e/Ddu2hy09cHA470ZZuYFieDauO63s7K6tr6xWdoqb+/s7u1XDg5bOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxjf5H77EZXmsbw3kwT9iA4lDzmjxkoPQc/ERPdQiLz6lapbc2cgy8QrSBUKNPqVr94gZmmE0jBBte56bmL8jCrDmcBpuZdqTCgb0yF2LZU0Qu1ns6un5NQqAxLGypY0ZKb+nshopPUkCmxnRM1IL3q5+J/XTU145WdcJqlByeaLwlQQ+2oeARlwhcyIiSWUKW5vJWxEFWXGBlW2IXiLLy+T1nnNc2ve3UW1fl3EUYJjOIEz8OAS6nALDWgCAwXP8ApvzpPz4rw7H/PWFaeYOYI/cD5/AGIDkmw=</latexit><latexit sha1_base64="/2dhOnvozNSCWNsUiwxhVJvIvi0=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3o5TQ/+HFgyJe/S/e/Ddu2hy09cHA470ZZuYFieDauO63s7K6tr6xWdoqb+/s7u1XDg5bOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxjf5H77EZXmsbw3kwT9iA4lDzmjxkoPQc/ERPdQiLz6lapbc2cgy8QrSBUKNPqVr94gZmmE0jBBte56bmL8jCrDmcBpuZdqTCgb0yF2LZU0Qu1ns6un5NQqAxLGypY0ZKb+nshopPUkCmxnRM1IL3q5+J/XTU145WdcJqlByeaLwlQQ+2oeARlwhcyIiSWUKW5vJWxEFWXGBlW2IXiLLy+T1nnNc2ve3UW1fl3EUYJjOIEz8OAS6nALDWgCAwXP8ApvzpPz4rw7H/PWFaeYOYI/cD5/AGIDkmw=</latexit>
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Challenges for              analyses: S-wave contributionsb ! s``
<latexit sha1_base64="/2dhOnvozNSCWNsUiwxhVJvIvi0=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3o5TQ/+HFgyJe/S/e/Ddu2hy09cHA470ZZuYFieDauO63s7K6tr6xWdoqb+/s7u1XDg5bOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxjf5H77EZXmsbw3kwT9iA4lDzmjxkoPQc/ERPdQiLz6lapbc2cgy8QrSBUKNPqVr94gZmmE0jBBte56bmL8jCrDmcBpuZdqTCgb0yF2LZU0Qu1ns6un5NQqAxLGypY0ZKb+nshopPUkCmxnRM1IL3q5+J/XTU145WdcJqlByeaLwlQQ+2oeARlwhcyIiSWUKW5vJWxEFWXGBlW2IXiLLy+T1nnNc2ve3UW1fl3EUYJjOIEz8OAS6nALDWgCAwXP8ApvzpPz4rw7H/PWFaeYOYI/cD5/AGIDkmw=</latexit><latexit sha1_base64="/2dhOnvozNSCWNsUiwxhVJvIvi0=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3o5TQ/+HFgyJe/S/e/Ddu2hy09cHA470ZZuYFieDauO63s7K6tr6xWdoqb+/s7u1XDg5bOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxjf5H77EZXmsbw3kwT9iA4lDzmjxkoPQc/ERPdQiLz6lapbc2cgy8QrSBUKNPqVr94gZmmE0jBBte56bmL8jCrDmcBpuZdqTCgb0yF2LZU0Qu1ns6un5NQqAxLGypY0ZKb+nshopPUkCmxnRM1IL3q5+J/XTU145WdcJqlByeaLwlQQ+2oeARlwhcyIiSWUKW5vJWxEFWXGBlW2IXiLLy+T1nnNc2ve3UW1fl3EUYJjOIEz8OAS6nALDWgCAwXP8ApvzpPz4rw7H/PWFaeYOYI/cD5/AGIDkmw=</latexit><latexit sha1_base64="/2dhOnvozNSCWNsUiwxhVJvIvi0=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3o5TQ/+HFgyJe/S/e/Ddu2hy09cHA470ZZuYFieDauO63s7K6tr6xWdoqb+/s7u1XDg5bOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxjf5H77EZXmsbw3kwT9iA4lDzmjxkoPQc/ERPdQiLz6lapbc2cgy8QrSBUKNPqVr94gZmmE0jBBte56bmL8jCrDmcBpuZdqTCgb0yF2LZU0Qu1ns6un5NQqAxLGypY0ZKb+nshopPUkCmxnRM1IL3q5+J/XTU145WdcJqlByeaLwlQQ+2oeARlwhcyIiSWUKW5vJWxEFWXGBlW2IXiLLy+T1nnNc2ve3UW1fl3EUYJjOIEz8OAS6nALDWgCAwXP8ApvzpPz4rw7H/PWFaeYOYI/cD5/AGIDkmw=</latexit><latexit sha1_base64="/2dhOnvozNSCWNsUiwxhVJvIvi0=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3o5TQ/+HFgyJe/S/e/Ddu2hy09cHA470ZZuYFieDauO63s7K6tr6xWdoqb+/s7u1XDg5bOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxjf5H77EZXmsbw3kwT9iA4lDzmjxkoPQc/ERPdQiLz6lapbc2cgy8QrSBUKNPqVr94gZmmE0jBBte56bmL8jCrDmcBpuZdqTCgb0yF2LZU0Qu1ns6un5NQqAxLGypY0ZKb+nshopPUkCmxnRM1IL3q5+J/XTU145WdcJqlByeaLwlQQ+2oeARlwhcyIiSWUKW5vJWxEFWXGBlW2IXiLLy+T1nnNc2ve3UW1fl3EUYJjOIEz8OAS6nALDWgCAwXP8ApvzpPz4rw7H/PWFaeYOYI/cD5/AGIDkmw=</latexit>

➤ Can fit for S-wave and S-P wave interference, better 
separation from             line shape 

➤ However, lack of precise knowledge of S-wave lineshape 
dominates uncertainty on interference observables 

Measurement window

S-wave
D-wave

P-wave

Interference for different S-wave 
lineshapes 

(plot courtesy of T.Oeser)

m(K⇡)
<latexit sha1_base64="D3AjS7tVEkTecun8V+BJllKopA0=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRahXsquCHosehG8VLAf0C4lm2bb0CQbkqxQlv4ILx4U8erv8ea/MW33oK0PBh7vzTAzL1KcGev7315hbX1jc6u4XdrZ3ds/KB8etUySakKbJOGJ7kTYUM4kbVpmOe0oTbGIOG1H49uZ336i2rBEPtqJoqHAQ8liRrB1UltU73uKnffLFb/mz4FWSZCTCuRo9MtfvUFCUkGlJRwb0w18ZcMMa8sIp9NSLzVUYTLGQ9p1VGJBTZjNz52iM6cMUJxoV9Kiufp7IsPCmImIXKfAdmSWvZn4n9dNbXwdZkyq1FJJFovilCOboNnvaMA0JZZPHMFEM3crIiOsMbEuoZILIVh+eZW0LmqBXwseLiv1mzyOIpzAKVQhgCuowx00oAkExvAMr/DmKe/Fe/c+Fq0FL585hj/wPn8AeuKO/g==</latexit><latexit sha1_base64="D3AjS7tVEkTecun8V+BJllKopA0=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRahXsquCHosehG8VLAf0C4lm2bb0CQbkqxQlv4ILx4U8erv8ea/MW33oK0PBh7vzTAzL1KcGev7315hbX1jc6u4XdrZ3ds/KB8etUySakKbJOGJ7kTYUM4kbVpmOe0oTbGIOG1H49uZ336i2rBEPtqJoqHAQ8liRrB1UltU73uKnffLFb/mz4FWSZCTCuRo9MtfvUFCUkGlJRwb0w18ZcMMa8sIp9NSLzVUYTLGQ9p1VGJBTZjNz52iM6cMUJxoV9Kiufp7IsPCmImIXKfAdmSWvZn4n9dNbXwdZkyq1FJJFovilCOboNnvaMA0JZZPHMFEM3crIiOsMbEuoZILIVh+eZW0LmqBXwseLiv1mzyOIpzAKVQhgCuowx00oAkExvAMr/DmKe/Fe/c+Fq0FL585hj/wPn8AeuKO/g==</latexit><latexit sha1_base64="D3AjS7tVEkTecun8V+BJllKopA0=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRahXsquCHosehG8VLAf0C4lm2bb0CQbkqxQlv4ILx4U8erv8ea/MW33oK0PBh7vzTAzL1KcGev7315hbX1jc6u4XdrZ3ds/KB8etUySakKbJOGJ7kTYUM4kbVpmOe0oTbGIOG1H49uZ336i2rBEPtqJoqHAQ8liRrB1UltU73uKnffLFb/mz4FWSZCTCuRo9MtfvUFCUkGlJRwb0w18ZcMMa8sIp9NSLzVUYTLGQ9p1VGJBTZjNz52iM6cMUJxoV9Kiufp7IsPCmImIXKfAdmSWvZn4n9dNbXwdZkyq1FJJFovilCOboNnvaMA0JZZPHMFEM3crIiOsMbEuoZILIVh+eZW0LmqBXwseLiv1mzyOIpzAKVQhgCuowx00oAkExvAMr/DmKe/Fe/c+Fq0FL585hj/wPn8AeuKO/g==</latexit><latexit sha1_base64="D3AjS7tVEkTecun8V+BJllKopA0=">AAAB7nicbVBNSwMxEJ2tX7V+VT16CRahXsquCHosehG8VLAf0C4lm2bb0CQbkqxQlv4ILx4U8erv8ea/MW33oK0PBh7vzTAzL1KcGev7315hbX1jc6u4XdrZ3ds/KB8etUySakKbJOGJ7kTYUM4kbVpmOe0oTbGIOG1H49uZ336i2rBEPtqJoqHAQ8liRrB1UltU73uKnffLFb/mz4FWSZCTCuRo9MtfvUFCUkGlJRwb0w18ZcMMa8sIp9NSLzVUYTLGQ9p1VGJBTZjNz52iM6cMUJxoV9Kiufp7IsPCmImIXKfAdmSWvZn4n9dNbXwdZkyq1FJJFovilCOboNnvaMA0JZZPHMFEM3crIiOsMbEuoZILIVh+eZW0LmqBXwseLiv1mzyOIpzAKVQhgCuowx00oAkExvAMr/DmKe/Fe/c+Fq0FL585hj/wPn8AeuKO/g==</latexit>
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➤ Lighter electron mass = more Bremmstrahlung emitted + 
ECAL occupancy is high, particular challenge for LHCb 

30

Challenges for              analyses:electronsb ! s``
<latexit sha1_base64="/2dhOnvozNSCWNsUiwxhVJvIvi0=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3o5TQ/+HFgyJe/S/e/Ddu2hy09cHA470ZZuYFieDauO63s7K6tr6xWdoqb+/s7u1XDg5bOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxjf5H77EZXmsbw3kwT9iA4lDzmjxkoPQc/ERPdQiLz6lapbc2cgy8QrSBUKNPqVr94gZmmE0jBBte56bmL8jCrDmcBpuZdqTCgb0yF2LZU0Qu1ns6un5NQqAxLGypY0ZKb+nshopPUkCmxnRM1IL3q5+J/XTU145WdcJqlByeaLwlQQ+2oeARlwhcyIiSWUKW5vJWxEFWXGBlW2IXiLLy+T1nnNc2ve3UW1fl3EUYJjOIEz8OAS6nALDWgCAwXP8ApvzpPz4rw7H/PWFaeYOYI/cD5/AGIDkmw=</latexit><latexit sha1_base64="/2dhOnvozNSCWNsUiwxhVJvIvi0=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3o5TQ/+HFgyJe/S/e/Ddu2hy09cHA470ZZuYFieDauO63s7K6tr6xWdoqb+/s7u1XDg5bOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxjf5H77EZXmsbw3kwT9iA4lDzmjxkoPQc/ERPdQiLz6lapbc2cgy8QrSBUKNPqVr94gZmmE0jBBte56bmL8jCrDmcBpuZdqTCgb0yF2LZU0Qu1ns6un5NQqAxLGypY0ZKb+nshopPUkCmxnRM1IL3q5+J/XTU145WdcJqlByeaLwlQQ+2oeARlwhcyIiSWUKW5vJWxEFWXGBlW2IXiLLy+T1nnNc2ve3UW1fl3EUYJjOIEz8OAS6nALDWgCAwXP8ApvzpPz4rw7H/PWFaeYOYI/cD5/AGIDkmw=</latexit><latexit sha1_base64="/2dhOnvozNSCWNsUiwxhVJvIvi0=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3o5TQ/+HFgyJe/S/e/Ddu2hy09cHA470ZZuYFieDauO63s7K6tr6xWdoqb+/s7u1XDg5bOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxjf5H77EZXmsbw3kwT9iA4lDzmjxkoPQc/ERPdQiLz6lapbc2cgy8QrSBUKNPqVr94gZmmE0jBBte56bmL8jCrDmcBpuZdqTCgb0yF2LZU0Qu1ns6un5NQqAxLGypY0ZKb+nshopPUkCmxnRM1IL3q5+J/XTU145WdcJqlByeaLwlQQ+2oeARlwhcyIiSWUKW5vJWxEFWXGBlW2IXiLLy+T1nnNc2ve3UW1fl3EUYJjOIEz8OAS6nALDWgCAwXP8ApvzpPz4rw7H/PWFaeYOYI/cD5/AGIDkmw=</latexit><latexit sha1_base64="/2dhOnvozNSCWNsUiwxhVJvIvi0=">AAAB9XicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjBfkAby2Y7aZduNmF3o5TQ/+HFgyJe/S/e/Ddu2hy09cHA470ZZuYFieDauO63s7K6tr6xWdoqb+/s7u1XDg5bOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxjf5H77EZXmsbw3kwT9iA4lDzmjxkoPQc/ERPdQiLz6lapbc2cgy8QrSBUKNPqVr94gZmmE0jBBte56bmL8jCrDmcBpuZdqTCgb0yF2LZU0Qu1ns6un5NQqAxLGypY0ZKb+nshopPUkCmxnRM1IL3q5+J/XTU145WdcJqlByeaLwlQQ+2oeARlwhcyIiSWUKW5vJWxEFWXGBlW2IXiLLy+T1nnNc2ve3UW1fl3EUYJjOIEz8OAS6nALDWgCAwXP8ApvzpPz4rw7H/PWFaeYOYI/cD5/AGIDkmw=</latexit>

Electrons [24/MeV]

Muons [7/MeV]

Electrons signal

Missed brem. photons

ECAL resolution
ECAL occupancy = harder trigger  
threshold on electrons  

➤ Belle II, similar resolution between muons and electrons 

➤ LHCb, Run 3 should see improve trigger performance for electrons

Phys.Rev.Lett. 122 (2019) 19
arXiv:2105.11769
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Conclusions
➤ Coherent pattern of tensions observed between SM 

predictions and measured observables 
➤ Interpretation of angular analyses and branching fraction 

measurements for               modes requires better 
understanding of non-local hadronic effects  

➤ State-of-the-art methods use data-driven approaches to 
measured non-local effects  

➤ Complete analysis of Run 1 + 2 data for all observables, + 
Run 3 data, will help clarify picture 

➤ More results from Belle II will also be central going forward

31

b ! s``
<latexit sha1_base64="/tn09seaZgEVxMjqB8uyjIXUcHY=">AAAB+HicbVBNS8NAEJ34WetHox69LBbBU0lE0GPRi8cK9gOaUDbbSbt088HuRqihv8SLB0W8+lO8+W/ctDlo64OBx3szzMwLUsGVdpxva219Y3Nru7JT3d3bP6jZh0cdlWSSYZslIpG9gCoUPMa25lpgL5VIo0BgN5jcFn73EaXiSfygpyn6ER3FPOSMaiMN7Frg6YQo4qEQRQ3sutNw5iCrxC1JHUq0BvaXN0xYFmGsmaBK9V0n1X5OpeZM4KzqZQpTyiZ0hH1DYxqh8vP54TNyZpQhCRNpKtZkrv6eyGmk1DQKTGdE9Vgte4X4n9fPdHjt5zxOM40xWywKM0HMr0UKZMglMi2mhlAmubmVsDGVlGmTVdWE4C6/vEo6Fw3Xabj3l/XmTRlHBU7gFM7BhStowh20oA0MMniGV3iznqwX6936WLSuWeXMMfyB9fkDMnmSxw==</latexit><latexit sha1_base64="/tn09seaZgEVxMjqB8uyjIXUcHY=">AAAB+HicbVBNS8NAEJ34WetHox69LBbBU0lE0GPRi8cK9gOaUDbbSbt088HuRqihv8SLB0W8+lO8+W/ctDlo64OBx3szzMwLUsGVdpxva219Y3Nru7JT3d3bP6jZh0cdlWSSYZslIpG9gCoUPMa25lpgL5VIo0BgN5jcFn73EaXiSfygpyn6ER3FPOSMaiMN7Frg6YQo4qEQRQ3sutNw5iCrxC1JHUq0BvaXN0xYFmGsmaBK9V0n1X5OpeZM4KzqZQpTyiZ0hH1DYxqh8vP54TNyZpQhCRNpKtZkrv6eyGmk1DQKTGdE9Vgte4X4n9fPdHjt5zxOM40xWywKM0HMr0UKZMglMi2mhlAmubmVsDGVlGmTVdWE4C6/vEo6Fw3Xabj3l/XmTRlHBU7gFM7BhStowh20oA0MMniGV3iznqwX6936WLSuWeXMMfyB9fkDMnmSxw==</latexit><latexit sha1_base64="/tn09seaZgEVxMjqB8uyjIXUcHY=">AAAB+HicbVBNS8NAEJ34WetHox69LBbBU0lE0GPRi8cK9gOaUDbbSbt088HuRqihv8SLB0W8+lO8+W/ctDlo64OBx3szzMwLUsGVdpxva219Y3Nru7JT3d3bP6jZh0cdlWSSYZslIpG9gCoUPMa25lpgL5VIo0BgN5jcFn73EaXiSfygpyn6ER3FPOSMaiMN7Frg6YQo4qEQRQ3sutNw5iCrxC1JHUq0BvaXN0xYFmGsmaBK9V0n1X5OpeZM4KzqZQpTyiZ0hH1DYxqh8vP54TNyZpQhCRNpKtZkrv6eyGmk1DQKTGdE9Vgte4X4n9fPdHjt5zxOM40xWywKM0HMr0UKZMglMi2mhlAmubmVsDGVlGmTVdWE4C6/vEo6Fw3Xabj3l/XmTRlHBU7gFM7BhStowh20oA0MMniGV3iznqwX6936WLSuWeXMMfyB9fkDMnmSxw==</latexit><latexit sha1_base64="/tn09seaZgEVxMjqB8uyjIXUcHY=">AAAB+HicbVBNS8NAEJ34WetHox69LBbBU0lE0GPRi8cK9gOaUDbbSbt088HuRqihv8SLB0W8+lO8+W/ctDlo64OBx3szzMwLUsGVdpxva219Y3Nru7JT3d3bP6jZh0cdlWSSYZslIpG9gCoUPMa25lpgL5VIo0BgN5jcFn73EaXiSfygpyn6ER3FPOSMaiMN7Frg6YQo4qEQRQ3sutNw5iCrxC1JHUq0BvaXN0xYFmGsmaBK9V0n1X5OpeZM4KzqZQpTyiZ0hH1DYxqh8vP54TNyZpQhCRNpKtZkrv6eyGmk1DQKTGdE9Vgte4X4n9fPdHjt5zxOM40xWywKM0HMr0UKZMglMi2mhlAmubmVsDGVlGmTVdWE4C6/vEo6Fw3Xabj3l/XmTRlHBU7gFM7BhStowh20oA0MMniGV3iznqwX6936WLSuWeXMMfyB9fkDMnmSxw==</latexit>



“ Back-up slides

32
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➤                           within LHCb 
environment  

➤ Radiation loss overwhelming 
due to Bremsstrahlung

Worse resolution: bremsstrahlung radiation 
➤ Particles interact with the detector material, losing energy 

via different types of radiation                         , 

33

E(e) ' 10GeV
<latexit sha1_base64="WjCMoi33Um8fvqJy1FdizlZHLho=">AAACAnicbVBNS8NAEN34WetX1JN4WSxCvZREBD0WRfRYwX5AE8pmO2mXbpJldyOWULz4V7x4UMSrv8Kb/8Ztm4O2Phh4vDfDzLxAcKa043xbC4tLyyurhbXi+sbm1ra9s9tQSSop1GnCE9kKiALOYqhrpjm0hAQSBRyaweBy7DfvQSqWxHd6KMCPSC9mIaNEG6lj71+V4djraUmEkMkDdh1PRtk1NEYdu+RUnAnwPHFzUkI5ah37y+smNI0g1pQTpdquI7SfEakZ5TAqeqkCQeiA9KBtaEwiUH42eWGEj4zSxWEiTcUaT9TfExmJlBpGgemMiO6rWW8s/ue1Ux2e+xmLRaohptNFYcqxTvA4D9xlEqjmQ0MIlczcimmfSEK1Sa1oQnBnX54njZOK61Tc29NS9SKPo4AO0CEqIxedoSq6QTVURxQ9omf0it6sJ+vFerc+pq0LVj6zh/7A+vwBGuWWmQ==</latexit><latexit sha1_base64="WjCMoi33Um8fvqJy1FdizlZHLho=">AAACAnicbVBNS8NAEN34WetX1JN4WSxCvZREBD0WRfRYwX5AE8pmO2mXbpJldyOWULz4V7x4UMSrv8Kb/8Ztm4O2Phh4vDfDzLxAcKa043xbC4tLyyurhbXi+sbm1ra9s9tQSSop1GnCE9kKiALOYqhrpjm0hAQSBRyaweBy7DfvQSqWxHd6KMCPSC9mIaNEG6lj71+V4djraUmEkMkDdh1PRtk1NEYdu+RUnAnwPHFzUkI5ah37y+smNI0g1pQTpdquI7SfEakZ5TAqeqkCQeiA9KBtaEwiUH42eWGEj4zSxWEiTcUaT9TfExmJlBpGgemMiO6rWW8s/ue1Ux2e+xmLRaohptNFYcqxTvA4D9xlEqjmQ0MIlczcimmfSEK1Sa1oQnBnX54njZOK61Tc29NS9SKPo4AO0CEqIxedoSq6QTVURxQ9omf0it6sJ+vFerc+pq0LVj6zh/7A+vwBGuWWmQ==</latexit><latexit sha1_base64="WjCMoi33Um8fvqJy1FdizlZHLho=">AAACAnicbVBNS8NAEN34WetX1JN4WSxCvZREBD0WRfRYwX5AE8pmO2mXbpJldyOWULz4V7x4UMSrv8Kb/8Ztm4O2Phh4vDfDzLxAcKa043xbC4tLyyurhbXi+sbm1ra9s9tQSSop1GnCE9kKiALOYqhrpjm0hAQSBRyaweBy7DfvQSqWxHd6KMCPSC9mIaNEG6lj71+V4djraUmEkMkDdh1PRtk1NEYdu+RUnAnwPHFzUkI5ah37y+smNI0g1pQTpdquI7SfEakZ5TAqeqkCQeiA9KBtaEwiUH42eWGEj4zSxWEiTcUaT9TfExmJlBpGgemMiO6rWW8s/ue1Ux2e+xmLRaohptNFYcqxTvA4D9xlEqjmQ0MIlczcimmfSEK1Sa1oQnBnX54njZOK61Tc29NS9SKPo4AO0CEqIxedoSq6QTVURxQ9omf0it6sJ+vFerc+pq0LVj6zh/7A+vwBGuWWmQ==</latexit><latexit sha1_base64="WjCMoi33Um8fvqJy1FdizlZHLho=">AAACAnicbVBNS8NAEN34WetX1JN4WSxCvZREBD0WRfRYwX5AE8pmO2mXbpJldyOWULz4V7x4UMSrv8Kb/8Ztm4O2Phh4vDfDzLxAcKa043xbC4tLyyurhbXi+sbm1ra9s9tQSSop1GnCE9kKiALOYqhrpjm0hAQSBRyaweBy7DfvQSqWxHd6KMCPSC9mIaNEG6lj71+V4djraUmEkMkDdh1PRtk1NEYdu+RUnAnwPHFzUkI5ah37y+smNI0g1pQTpdquI7SfEakZ5TAqeqkCQeiA9KBtaEwiUH42eWGEj4zSxWEiTcUaT9TfExmJlBpGgemMiO6rWW8s/ue1Ux2e+xmLRaohptNFYcqxTvA4D9xlEqjmQ0MIlczcimmfSEK1Sa1oQnBnX54njZOK61Tc29NS9SKPo4AO0CEqIxedoSq6QTVURxQ9omf0it6sJ+vFerc+pq0LVj6zh/7A+vwBGuWWmQ==</latexit>

Probability of brem. emission  / 1/m2
<latexit sha1_base64="3/EQIQwNuU0T4DKH0poO7xJz2DU=">AAAB+HicbVDLSgNBEJyNrxgfWfXoZTAInuJuEPQY9OIxgnlAsobZyWwyZF7MzApxyZd48aCIVz/Fm3/jJNmDJhY0FFXddHfFilFjg+DbK6ytb2xuFbdLO7t7+2X/4LBlZKoxaWLJpO7EyBBGBWlaahnpKE0Qjxlpx+Obmd9+JNpQKe7tRJGIo6GgCcXIOqnvl3tKS2UlDM/5Q1ab9v1KUA3mgKskzEkF5Gj0/a/eQOKUE2ExQ8Z0w0DZKEPaUszItNRLDVEIj9GQdB0ViBMTZfPDp/DUKQOYSO1KWDhXf09kiBsz4bHr5MiOzLI3E//zuqlNrqKMCpVaIvBiUZIy6B6dpQAHVBNs2cQRhDV1t0I8Qhph67IquRDC5ZdXSatWDYNqeHdRqV/ncRTBMTgBZyAEl6AObkEDNAEGKXgGr+DNe/JevHfvY9Fa8PKZI/AH3ucPGt2Stg==</latexit><latexit sha1_base64="3/EQIQwNuU0T4DKH0poO7xJz2DU=">AAAB+HicbVDLSgNBEJyNrxgfWfXoZTAInuJuEPQY9OIxgnlAsobZyWwyZF7MzApxyZd48aCIVz/Fm3/jJNmDJhY0FFXddHfFilFjg+DbK6ytb2xuFbdLO7t7+2X/4LBlZKoxaWLJpO7EyBBGBWlaahnpKE0Qjxlpx+Obmd9+JNpQKe7tRJGIo6GgCcXIOqnvl3tKS2UlDM/5Q1ab9v1KUA3mgKskzEkF5Gj0/a/eQOKUE2ExQ8Z0w0DZKEPaUszItNRLDVEIj9GQdB0ViBMTZfPDp/DUKQOYSO1KWDhXf09kiBsz4bHr5MiOzLI3E//zuqlNrqKMCpVaIvBiUZIy6B6dpQAHVBNs2cQRhDV1t0I8Qhph67IquRDC5ZdXSatWDYNqeHdRqV/ncRTBMTgBZyAEl6AObkEDNAEGKXgGr+DNe/JevHfvY9Fa8PKZI/AH3ucPGt2Stg==</latexit><latexit sha1_base64="3/EQIQwNuU0T4DKH0poO7xJz2DU=">AAAB+HicbVDLSgNBEJyNrxgfWfXoZTAInuJuEPQY9OIxgnlAsobZyWwyZF7MzApxyZd48aCIVz/Fm3/jJNmDJhY0FFXddHfFilFjg+DbK6ytb2xuFbdLO7t7+2X/4LBlZKoxaWLJpO7EyBBGBWlaahnpKE0Qjxlpx+Obmd9+JNpQKe7tRJGIo6GgCcXIOqnvl3tKS2UlDM/5Q1ab9v1KUA3mgKskzEkF5Gj0/a/eQOKUE2ExQ8Z0w0DZKEPaUszItNRLDVEIj9GQdB0ViBMTZfPDp/DUKQOYSO1KWDhXf09kiBsz4bHr5MiOzLI3E//zuqlNrqKMCpVaIvBiUZIy6B6dpQAHVBNs2cQRhDV1t0I8Qhph67IquRDC5ZdXSatWDYNqeHdRqV/ncRTBMTgBZyAEl6AObkEDNAEGKXgGr+DNe/JevHfvY9Fa8PKZI/AH3ucPGt2Stg==</latexit><latexit sha1_base64="3/EQIQwNuU0T4DKH0poO7xJz2DU=">AAAB+HicbVDLSgNBEJyNrxgfWfXoZTAInuJuEPQY9OIxgnlAsobZyWwyZF7MzApxyZd48aCIVz/Fm3/jJNmDJhY0FFXddHfFilFjg+DbK6ytb2xuFbdLO7t7+2X/4LBlZKoxaWLJpO7EyBBGBWlaahnpKE0Qjxlpx+Obmd9+JNpQKe7tRJGIo6GgCcXIOqnvl3tKS2UlDM/5Q1ab9v1KUA3mgKskzEkF5Gj0/a/eQOKUE2ExQ8Z0w0DZKEPaUszItNRLDVEIj9GQdB0ViBMTZfPDp/DUKQOYSO1KWDhXf09kiBsz4bHr5MiOzLI3E//zuqlNrqKMCpVaIvBiUZIy6B6dpQAHVBNs2cQRhDV1t0I8Qhph67IquRDC5ZdXSatWDYNqeHdRqV/ncRTBMTgBZyAEl6AObkEDNAEGKXgGr+DNe/JevHfvY9Fa8PKZI/AH3ucPGt2Stg==</latexit>

m�2(µ)/m�2(e) ⇠ 0.00002
<latexit sha1_base64="mopo8VrxNdLxLYZjUXoimh/N6+g=">AAACC3icbZDLSgMxFIYz9VbrbdSlm9AitAtrpgi6LLpxWcFeoFNLJs20wSQzJBmhDN278VXcuFDErS/gzrcxbWehrT8EPv5zDifnD2LOtEHo28mtrK6tb+Q3C1vbO7t77v5BS0eJIrRJIh6pToA15UzSpmGG006sKBYBp+3g/mpabz9QpVkkb804pj2Bh5KFjGBjrb5bFHfpSW1S9kVSOc2YVqCvmYCoiqxqfbc0J4TgMngZlECmRt/98gcRSQSVhnCsdddDsemlWBlGOJ0U/ETTGJN7PKRdixILqnvp7JYJPLbOAIaRsk8aOHN/T6RYaD0Wge0U2Iz0Ym1q/lfrJia86KVMxomhkswXhQmHJoLTYOCAKUoMH1vARDH7V0hGWGFibHwFG4K3ePIytGpVD1W9m7NS/TKLIw+OQBGUgQfOQR1cgwZoAgIewTN4BW/Ok/PivDsf89ack80cgj9yPn8AL/yX7A==</latexit><latexit sha1_base64="mopo8VrxNdLxLYZjUXoimh/N6+g=">AAACC3icbZDLSgMxFIYz9VbrbdSlm9AitAtrpgi6LLpxWcFeoFNLJs20wSQzJBmhDN278VXcuFDErS/gzrcxbWehrT8EPv5zDifnD2LOtEHo28mtrK6tb+Q3C1vbO7t77v5BS0eJIrRJIh6pToA15UzSpmGG006sKBYBp+3g/mpabz9QpVkkb804pj2Bh5KFjGBjrb5bFHfpSW1S9kVSOc2YVqCvmYCoiqxqfbc0J4TgMngZlECmRt/98gcRSQSVhnCsdddDsemlWBlGOJ0U/ETTGJN7PKRdixILqnvp7JYJPLbOAIaRsk8aOHN/T6RYaD0Wge0U2Iz0Ym1q/lfrJia86KVMxomhkswXhQmHJoLTYOCAKUoMH1vARDH7V0hGWGFibHwFG4K3ePIytGpVD1W9m7NS/TKLIw+OQBGUgQfOQR1cgwZoAgIewTN4BW/Ok/PivDsf89ack80cgj9yPn8AL/yX7A==</latexit><latexit sha1_base64="mopo8VrxNdLxLYZjUXoimh/N6+g=">AAACC3icbZDLSgMxFIYz9VbrbdSlm9AitAtrpgi6LLpxWcFeoFNLJs20wSQzJBmhDN278VXcuFDErS/gzrcxbWehrT8EPv5zDifnD2LOtEHo28mtrK6tb+Q3C1vbO7t77v5BS0eJIrRJIh6pToA15UzSpmGG006sKBYBp+3g/mpabz9QpVkkb804pj2Bh5KFjGBjrb5bFHfpSW1S9kVSOc2YVqCvmYCoiqxqfbc0J4TgMngZlECmRt/98gcRSQSVhnCsdddDsemlWBlGOJ0U/ETTGJN7PKRdixILqnvp7JYJPLbOAIaRsk8aOHN/T6RYaD0Wge0U2Iz0Ym1q/lfrJia86KVMxomhkswXhQmHJoLTYOCAKUoMH1vARDH7V0hGWGFibHwFG4K3ePIytGpVD1W9m7NS/TKLIw+OQBGUgQfOQR1cgwZoAgIewTN4BW/Ok/PivDsf89ack80cgj9yPn8AL/yX7A==</latexit><latexit sha1_base64="mopo8VrxNdLxLYZjUXoimh/N6+g=">AAACC3icbZDLSgMxFIYz9VbrbdSlm9AitAtrpgi6LLpxWcFeoFNLJs20wSQzJBmhDN278VXcuFDErS/gzrcxbWehrT8EPv5zDifnD2LOtEHo28mtrK6tb+Q3C1vbO7t77v5BS0eJIrRJIh6pToA15UzSpmGG006sKBYBp+3g/mpabz9QpVkkb804pj2Bh5KFjGBjrb5bFHfpSW1S9kVSOc2YVqCvmYCoiqxqfbc0J4TgMngZlECmRt/98gcRSQSVhnCsdddDsemlWBlGOJ0U/ETTGJN7PKRdixILqnvp7JYJPLbOAIaRsk8aOHN/T6RYaD0Wge0U2Iz0Ym1q/lfrJia86KVMxomhkswXhQmHJoLTYOCAKUoMH1vARDH7V0hGWGFibHwFG4K3ePIytGpVD1W9m7NS/TKLIw+OQBGUgQfOQR1cgwZoAgIewTN4BW/Ok/PivDsf89ack80cgj9yPn8AL/yX7A==</latexit>

Mainly just issue for electrons due to light mass 

PDG
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Bremsstrahlung radiation 

➤ Tracks only brem. where 
there is material  

➤ In LHCb this means 
mainly before and after 
the magnet  

➤ Note radiation due to 
bending in magnetic field 
(synchrotron radiation) is 
negligible 
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Daniel Berninghoff masters thesis, U. Dortmund
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Bremsstrahlung recovery 
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�
<latexit sha1_base64="CZm308CPFckvF1FRekfoL24Xty0=">AAAB7XicdVDLSgMxFM34rPVVdekmWARXQ2Zssd0V3bisYB/QDiWTpm1sHkOSEcrQf3DjQhG3/o87/8b0IajogQuHc+7l3nvihDNjEfrwVlbX1jc2c1v57Z3dvf3CwWHTqFQT2iCKK92OsaGcSdqwzHLaTjTFIua0FY+vZn7rnmrDlLy1k4RGAg8lGzCCrZOa3SEWAvcKReRXq6hUKkPkl1EYhhVH0HlYqQYw8NEcRbBEvVd47/YVSQWVlnBsTCdAiY0yrC0jnE7z3dTQBJMxHtKOoxILaqJsfu0UnjqlDwdKu5IWztXvExkWxkxE7DoFtiPz25uJf3md1A4qUcZkkloqyWLRIOXQKjh7HfaZpsTyiSOYaOZuhWSENSbWBZR3IXx9Cv8nzdAPkB/clIq1y2UcOXAMTsAZCMAFqIFrUAcNQMAdeABP4NlT3qP34r0uWle85cwR+AHv7RPw0I9e</latexit><latexit sha1_base64="CZm308CPFckvF1FRekfoL24Xty0=">AAAB7XicdVDLSgMxFM34rPVVdekmWARXQ2Zssd0V3bisYB/QDiWTpm1sHkOSEcrQf3DjQhG3/o87/8b0IajogQuHc+7l3nvihDNjEfrwVlbX1jc2c1v57Z3dvf3CwWHTqFQT2iCKK92OsaGcSdqwzHLaTjTFIua0FY+vZn7rnmrDlLy1k4RGAg8lGzCCrZOa3SEWAvcKReRXq6hUKkPkl1EYhhVH0HlYqQYw8NEcRbBEvVd47/YVSQWVlnBsTCdAiY0yrC0jnE7z3dTQBJMxHtKOoxILaqJsfu0UnjqlDwdKu5IWztXvExkWxkxE7DoFtiPz25uJf3md1A4qUcZkkloqyWLRIOXQKjh7HfaZpsTyiSOYaOZuhWSENSbWBZR3IXx9Cv8nzdAPkB/clIq1y2UcOXAMTsAZCMAFqIFrUAcNQMAdeABP4NlT3qP34r0uWle85cwR+AHv7RPw0I9e</latexit><latexit sha1_base64="CZm308CPFckvF1FRekfoL24Xty0=">AAAB7XicdVDLSgMxFM34rPVVdekmWARXQ2Zssd0V3bisYB/QDiWTpm1sHkOSEcrQf3DjQhG3/o87/8b0IajogQuHc+7l3nvihDNjEfrwVlbX1jc2c1v57Z3dvf3CwWHTqFQT2iCKK92OsaGcSdqwzHLaTjTFIua0FY+vZn7rnmrDlLy1k4RGAg8lGzCCrZOa3SEWAvcKReRXq6hUKkPkl1EYhhVH0HlYqQYw8NEcRbBEvVd47/YVSQWVlnBsTCdAiY0yrC0jnE7z3dTQBJMxHtKOoxILaqJsfu0UnjqlDwdKu5IWztXvExkWxkxE7DoFtiPz25uJf3md1A4qUcZkkloqyWLRIOXQKjh7HfaZpsTyiSOYaOZuhWSENSbWBZR3IXx9Cv8nzdAPkB/clIq1y2UcOXAMTsAZCMAFqIFrUAcNQMAdeABP4NlT3qP34r0uWle85cwR+AHv7RPw0I9e</latexit><latexit sha1_base64="CZm308CPFckvF1FRekfoL24Xty0=">AAAB7XicdVDLSgMxFM34rPVVdekmWARXQ2Zssd0V3bisYB/QDiWTpm1sHkOSEcrQf3DjQhG3/o87/8b0IajogQuHc+7l3nvihDNjEfrwVlbX1jc2c1v57Z3dvf3CwWHTqFQT2iCKK92OsaGcSdqwzHLaTjTFIua0FY+vZn7rnmrDlLy1k4RGAg8lGzCCrZOa3SEWAvcKReRXq6hUKkPkl1EYhhVH0HlYqQYw8NEcRbBEvVd47/YVSQWVlnBsTCdAiY0yrC0jnE7z3dTQBJMxHtKOoxILaqJsfu0UnjqlDwdKu5IWztXvExkWxkxE7DoFtiPz25uJf3md1A4qUcZkkloqyWLRIOXQKjh7HfaZpsTyiSOYaOZuhWSENSbWBZR3IXx9Cv8nzdAPkB/clIq1y2UcOXAMTsAZCMAFqIFrUAcNQMAdeABP4NlT3qP34r0uWle85cwR+AHv7RPw0I9e</latexit>

�
<latexit sha1_base64="CZm308CPFckvF1FRekfoL24Xty0=">AAAB7XicdVDLSgMxFM34rPVVdekmWARXQ2Zssd0V3bisYB/QDiWTpm1sHkOSEcrQf3DjQhG3/o87/8b0IajogQuHc+7l3nvihDNjEfrwVlbX1jc2c1v57Z3dvf3CwWHTqFQT2iCKK92OsaGcSdqwzHLaTjTFIua0FY+vZn7rnmrDlLy1k4RGAg8lGzCCrZOa3SEWAvcKReRXq6hUKkPkl1EYhhVH0HlYqQYw8NEcRbBEvVd47/YVSQWVlnBsTCdAiY0yrC0jnE7z3dTQBJMxHtKOoxILaqJsfu0UnjqlDwdKu5IWztXvExkWxkxE7DoFtiPz25uJf3md1A4qUcZkkloqyWLRIOXQKjh7HfaZpsTyiSOYaOZuhWSENSbWBZR3IXx9Cv8nzdAPkB/clIq1y2UcOXAMTsAZCMAFqIFrUAcNQMAdeABP4NlT3qP34r0uWle85cwR+AHv7RPw0I9e</latexit><latexit sha1_base64="CZm308CPFckvF1FRekfoL24Xty0=">AAAB7XicdVDLSgMxFM34rPVVdekmWARXQ2Zssd0V3bisYB/QDiWTpm1sHkOSEcrQf3DjQhG3/o87/8b0IajogQuHc+7l3nvihDNjEfrwVlbX1jc2c1v57Z3dvf3CwWHTqFQT2iCKK92OsaGcSdqwzHLaTjTFIua0FY+vZn7rnmrDlLy1k4RGAg8lGzCCrZOa3SEWAvcKReRXq6hUKkPkl1EYhhVH0HlYqQYw8NEcRbBEvVd47/YVSQWVlnBsTCdAiY0yrC0jnE7z3dTQBJMxHtKOoxILaqJsfu0UnjqlDwdKu5IWztXvExkWxkxE7DoFtiPz25uJf3md1A4qUcZkkloqyWLRIOXQKjh7HfaZpsTyiSOYaOZuhWSENSbWBZR3IXx9Cv8nzdAPkB/clIq1y2UcOXAMTsAZCMAFqIFrUAcNQMAdeABP4NlT3qP34r0uWle85cwR+AHv7RPw0I9e</latexit><latexit sha1_base64="CZm308CPFckvF1FRekfoL24Xty0=">AAAB7XicdVDLSgMxFM34rPVVdekmWARXQ2Zssd0V3bisYB/QDiWTpm1sHkOSEcrQf3DjQhG3/o87/8b0IajogQuHc+7l3nvihDNjEfrwVlbX1jc2c1v57Z3dvf3CwWHTqFQT2iCKK92OsaGcSdqwzHLaTjTFIua0FY+vZn7rnmrDlLy1k4RGAg8lGzCCrZOa3SEWAvcKReRXq6hUKkPkl1EYhhVH0HlYqQYw8NEcRbBEvVd47/YVSQWVlnBsTCdAiY0yrC0jnE7z3dTQBJMxHtKOoxILaqJsfu0UnjqlDwdKu5IWztXvExkWxkxE7DoFtiPz25uJf3md1A4qUcZkkloqyWLRIOXQKjh7HfaZpsTyiSOYaOZuhWSENSbWBZR3IXx9Cv8nzdAPkB/clIq1y2UcOXAMTsAZCMAFqIFrUAcNQMAdeABP4NlT3qP34r0uWle85cwR+AHv7RPw0I9e</latexit><latexit sha1_base64="CZm308CPFckvF1FRekfoL24Xty0=">AAAB7XicdVDLSgMxFM34rPVVdekmWARXQ2Zssd0V3bisYB/QDiWTpm1sHkOSEcrQf3DjQhG3/o87/8b0IajogQuHc+7l3nvihDNjEfrwVlbX1jc2c1v57Z3dvf3CwWHTqFQT2iCKK92OsaGcSdqwzHLaTjTFIua0FY+vZn7rnmrDlLy1k4RGAg8lGzCCrZOa3SEWAvcKReRXq6hUKkPkl1EYhhVH0HlYqQYw8NEcRbBEvVd47/YVSQWVlnBsTCdAiY0yrC0jnE7z3dTQBJMxHtKOoxILaqJsfu0UnjqlDwdKu5IWztXvExkWxkxE7DoFtiPz25uJf3md1A4qUcZkkloqyWLRIOXQKjh7HfaZpsTyiSOYaOZuhWSENSbWBZR3IXx9Cv8nzdAPkB/clIq1y2UcOXAMTsAZCMAFqIFrUAcNQMAdeABP4NlT3qP34r0uWle85cwR+AHv7RPw0I9e</latexit>

Brem. before magnet,  need to recover  �
<latexit sha1_base64="LTGM2VFoxCLeC7zT8IXFho1T/rc=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKeyKoMegF48RzAOSJfROZpMx81hmZoUQ8g9ePCji1f/x5t84SfagiQUNRVU33V1xypmxQfDtFdbWNza3itulnd29/YPy4VHTqEwT2iCKK92O0VDOJG1YZjltp5qiiDltxaPbmd96otowJR/sOKWRwIFkCSNondTsDlAI7JUrQTWYw18lYU4qkKPeK391+4pkgkpLOBrTCYPURhPUlhFOp6VuZmiKZIQD2nFUoqAmmsyvnfpnTun7idKupPXn6u+JCQpjxiJ2nQLt0Cx7M/E/r5PZ5DqaMJlmlkqyWJRk3LfKn73u95mmxPKxI0g0c7f6ZIgaiXUBlVwI4fLLq6R5UQ2Danh/Wand5HEU4QRO4RxCuIIa3EEdGkDgEZ7hFd485b14797HorXg5TPH8Afe5w+G648V</latexit><latexit sha1_base64="LTGM2VFoxCLeC7zT8IXFho1T/rc=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKeyKoMegF48RzAOSJfROZpMx81hmZoUQ8g9ePCji1f/x5t84SfagiQUNRVU33V1xypmxQfDtFdbWNza3itulnd29/YPy4VHTqEwT2iCKK92O0VDOJG1YZjltp5qiiDltxaPbmd96otowJR/sOKWRwIFkCSNondTsDlAI7JUrQTWYw18lYU4qkKPeK391+4pkgkpLOBrTCYPURhPUlhFOp6VuZmiKZIQD2nFUoqAmmsyvnfpnTun7idKupPXn6u+JCQpjxiJ2nQLt0Cx7M/E/r5PZ5DqaMJlmlkqyWJRk3LfKn73u95mmxPKxI0g0c7f6ZIgaiXUBlVwI4fLLq6R5UQ2Danh/Wand5HEU4QRO4RxCuIIa3EEdGkDgEZ7hFd485b14797HorXg5TPH8Afe5w+G648V</latexit><latexit sha1_base64="LTGM2VFoxCLeC7zT8IXFho1T/rc=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKeyKoMegF48RzAOSJfROZpMx81hmZoUQ8g9ePCji1f/x5t84SfagiQUNRVU33V1xypmxQfDtFdbWNza3itulnd29/YPy4VHTqEwT2iCKK92O0VDOJG1YZjltp5qiiDltxaPbmd96otowJR/sOKWRwIFkCSNondTsDlAI7JUrQTWYw18lYU4qkKPeK391+4pkgkpLOBrTCYPURhPUlhFOp6VuZmiKZIQD2nFUoqAmmsyvnfpnTun7idKupPXn6u+JCQpjxiJ2nQLt0Cx7M/E/r5PZ5DqaMJlmlkqyWJRk3LfKn73u95mmxPKxI0g0c7f6ZIgaiXUBlVwI4fLLq6R5UQ2Danh/Wand5HEU4QRO4RxCuIIa3EEdGkDgEZ7hFd485b14797HorXg5TPH8Afe5w+G648V</latexit><latexit sha1_base64="LTGM2VFoxCLeC7zT8IXFho1T/rc=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKeyKoMegF48RzAOSJfROZpMx81hmZoUQ8g9ePCji1f/x5t84SfagiQUNRVU33V1xypmxQfDtFdbWNza3itulnd29/YPy4VHTqEwT2iCKK92O0VDOJG1YZjltp5qiiDltxaPbmd96otowJR/sOKWRwIFkCSNondTsDlAI7JUrQTWYw18lYU4qkKPeK391+4pkgkpLOBrTCYPURhPUlhFOp6VuZmiKZIQD2nFUoqAmmsyvnfpnTun7idKupPXn6u+JCQpjxiJ2nQLt0Cx7M/E/r5PZ5DqaMJlmlkqyWJRk3LfKn73u95mmxPKxI0g0c7f6ZIgaiXUBlVwI4fLLq6R5UQ2Danh/Wand5HEU4QRO4RxCuIIa3EEdGkDgEZ7hFd485b14797HorXg5TPH8Afe5w+G648V</latexit>

Brem. after magnet, no recovery needed

➤ Add ECAL clusters in window 
with energy deposits                 
,                       not associated 
with a charged track 

➤ Issues: 

➤ Resolution of ECAL worse 
than that of tracker 

➤ Many photons are missed 
as too soft or not in ECAL 
acceptance 

➤ Some clusters incorrectly 
assigned to track

Et > 75MeV
<latexit sha1_base64="RXBj/n+NGcjY6CGPpu96ppaU52o=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBg5RElHqSoghehAr2A5oQNtttu3Q3CbubQgn9J148KOLVf+LNf+O2zUFbHww83pthZl6YcKa043xbhZXVtfWN4mZpa3tnd8/eP2iqOJWENkjMY9kOsaKcRbShmea0nUiKRchpKxzeTv3WiErF4uhJjxPqC9yPWI8RrI0U2PZdoK+rl96ZJ0X2QJuTwC47FWcGtEzcnJQhRz2wv7xuTFJBI004VqrjOon2Myw1I5xOSl6qaILJEPdpx9AIC6r8bHb5BJ0YpYt6sTQVaTRTf09kWCg1FqHpFFgP1KI3Ff/zOqnuXfkZi5JU04jMF/VSjnSMpjGgLpOUaD42BBPJzK2IDLDERJuwSiYEd/HlZdI8r7hOxX28KNdu8jiKcATHcAouVKEG91CHBhAYwTO8wpuVWS/Wu/Uxby1Y+cwh/IH1+QNW7JLQ</latexit><latexit sha1_base64="RXBj/n+NGcjY6CGPpu96ppaU52o=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBg5RElHqSoghehAr2A5oQNtttu3Q3CbubQgn9J148KOLVf+LNf+O2zUFbHww83pthZl6YcKa043xbhZXVtfWN4mZpa3tnd8/eP2iqOJWENkjMY9kOsaKcRbShmea0nUiKRchpKxzeTv3WiErF4uhJjxPqC9yPWI8RrI0U2PZdoK+rl96ZJ0X2QJuTwC47FWcGtEzcnJQhRz2wv7xuTFJBI004VqrjOon2Myw1I5xOSl6qaILJEPdpx9AIC6r8bHb5BJ0YpYt6sTQVaTRTf09kWCg1FqHpFFgP1KI3Ff/zOqnuXfkZi5JU04jMF/VSjnSMpjGgLpOUaD42BBPJzK2IDLDERJuwSiYEd/HlZdI8r7hOxX28KNdu8jiKcATHcAouVKEG91CHBhAYwTO8wpuVWS/Wu/Uxby1Y+cwh/IH1+QNW7JLQ</latexit><latexit sha1_base64="RXBj/n+NGcjY6CGPpu96ppaU52o=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBg5RElHqSoghehAr2A5oQNtttu3Q3CbubQgn9J148KOLVf+LNf+O2zUFbHww83pthZl6YcKa043xbhZXVtfWN4mZpa3tnd8/eP2iqOJWENkjMY9kOsaKcRbShmea0nUiKRchpKxzeTv3WiErF4uhJjxPqC9yPWI8RrI0U2PZdoK+rl96ZJ0X2QJuTwC47FWcGtEzcnJQhRz2wv7xuTFJBI004VqrjOon2Myw1I5xOSl6qaILJEPdpx9AIC6r8bHb5BJ0YpYt6sTQVaTRTf09kWCg1FqHpFFgP1KI3Ff/zOqnuXfkZi5JU04jMF/VSjnSMpjGgLpOUaD42BBPJzK2IDLDERJuwSiYEd/HlZdI8r7hOxX28KNdu8jiKcATHcAouVKEG91CHBhAYwTO8wpuVWS/Wu/Uxby1Y+cwh/IH1+QNW7JLQ</latexit><latexit sha1_base64="RXBj/n+NGcjY6CGPpu96ppaU52o=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBg5RElHqSoghehAr2A5oQNtttu3Q3CbubQgn9J148KOLVf+LNf+O2zUFbHww83pthZl6YcKa043xbhZXVtfWN4mZpa3tnd8/eP2iqOJWENkjMY9kOsaKcRbShmea0nUiKRchpKxzeTv3WiErF4uhJjxPqC9yPWI8RrI0U2PZdoK+rl96ZJ0X2QJuTwC47FWcGtEzcnJQhRz2wv7xuTFJBI004VqrjOon2Myw1I5xOSl6qaILJEPdpx9AIC6r8bHb5BJ0YpYt6sTQVaTRTf09kWCg1FqHpFFgP1KI3Ff/zOqnuXfkZi5JU04jMF/VSjnSMpjGgLpOUaD42BBPJzK2IDLDERJuwSiYEd/HlZdI8r7hOxX28KNdu8jiKcATHcAouVKEG91CHBhAYwTO8wpuVWS/Wu/Uxby1Y+cwh/IH1+QNW7JLQ</latexit>

Daniel Berninghoff masters thesis, U. Dortmund
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Bremsstrahlung recovery 
➤ Add ECAL clusters in window 

with energy deposits                 
,                       not associated 
with a charged track 

➤ Issues: 

➤ Resolution of ECAL worse 
than that of tracker 

➤ Many photons are missed 
as too soft or not in ECAL 
acceptance 

➤ Some clusters incorrectly 
assigned to track

36

�
<latexit sha1_base64="LTGM2VFoxCLeC7zT8IXFho1T/rc=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKeyKoMegF48RzAOSJfROZpMx81hmZoUQ8g9ePCji1f/x5t84SfagiQUNRVU33V1xypmxQfDtFdbWNza3itulnd29/YPy4VHTqEwT2iCKK92O0VDOJG1YZjltp5qiiDltxaPbmd96otowJR/sOKWRwIFkCSNondTsDlAI7JUrQTWYw18lYU4qkKPeK391+4pkgkpLOBrTCYPURhPUlhFOp6VuZmiKZIQD2nFUoqAmmsyvnfpnTun7idKupPXn6u+JCQpjxiJ2nQLt0Cx7M/E/r5PZ5DqaMJlmlkqyWJRk3LfKn73u95mmxPKxI0g0c7f6ZIgaiXUBlVwI4fLLq6R5UQ2Danh/Wand5HEU4QRO4RxCuIIa3EEdGkDgEZ7hFd485b14797HorXg5TPH8Afe5w+G648V</latexit><latexit sha1_base64="LTGM2VFoxCLeC7zT8IXFho1T/rc=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKeyKoMegF48RzAOSJfROZpMx81hmZoUQ8g9ePCji1f/x5t84SfagiQUNRVU33V1xypmxQfDtFdbWNza3itulnd29/YPy4VHTqEwT2iCKK92O0VDOJG1YZjltp5qiiDltxaPbmd96otowJR/sOKWRwIFkCSNondTsDlAI7JUrQTWYw18lYU4qkKPeK391+4pkgkpLOBrTCYPURhPUlhFOp6VuZmiKZIQD2nFUoqAmmsyvnfpnTun7idKupPXn6u+JCQpjxiJ2nQLt0Cx7M/E/r5PZ5DqaMJlmlkqyWJRk3LfKn73u95mmxPKxI0g0c7f6ZIgaiXUBlVwI4fLLq6R5UQ2Danh/Wand5HEU4QRO4RxCuIIa3EEdGkDgEZ7hFd485b14797HorXg5TPH8Afe5w+G648V</latexit><latexit sha1_base64="LTGM2VFoxCLeC7zT8IXFho1T/rc=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKeyKoMegF48RzAOSJfROZpMx81hmZoUQ8g9ePCji1f/x5t84SfagiQUNRVU33V1xypmxQfDtFdbWNza3itulnd29/YPy4VHTqEwT2iCKK92O0VDOJG1YZjltp5qiiDltxaPbmd96otowJR/sOKWRwIFkCSNondTsDlAI7JUrQTWYw18lYU4qkKPeK391+4pkgkpLOBrTCYPURhPUlhFOp6VuZmiKZIQD2nFUoqAmmsyvnfpnTun7idKupPXn6u+JCQpjxiJ2nQLt0Cx7M/E/r5PZ5DqaMJlmlkqyWJRk3LfKn73u95mmxPKxI0g0c7f6ZIgaiXUBlVwI4fLLq6R5UQ2Danh/Wand5HEU4QRO4RxCuIIa3EEdGkDgEZ7hFd485b14797HorXg5TPH8Afe5w+G648V</latexit><latexit sha1_base64="LTGM2VFoxCLeC7zT8IXFho1T/rc=">AAAB7XicbVDLSgNBEOyNrxhfUY9eFoPgKeyKoMegF48RzAOSJfROZpMx81hmZoUQ8g9ePCji1f/x5t84SfagiQUNRVU33V1xypmxQfDtFdbWNza3itulnd29/YPy4VHTqEwT2iCKK92O0VDOJG1YZjltp5qiiDltxaPbmd96otowJR/sOKWRwIFkCSNondTsDlAI7JUrQTWYw18lYU4qkKPeK391+4pkgkpLOBrTCYPURhPUlhFOp6VuZmiKZIQD2nFUoqAmmsyvnfpnTun7idKupPXn6u+JCQpjxiJ2nQLt0Cx7M/E/r5PZ5DqaMJlmlkqyWJRk3LfKn73u95mmxPKxI0g0c7f6ZIgaiXUBlVwI4fLLq6R5UQ2Danh/Wand5HEU4QRO4RxCuIIa3EEdGkDgEZ7hFd485b14797HorXg5TPH8Afe5w+G648V</latexit>

All brems photons emitted

pt > 75MeV
<latexit sha1_base64="7rx6hbXEHM5lkSvDgkwV+8ckr/I=">AAAB9XicdVDLSsNAFJ34rPVVdelmsAiuQhJjUzdSdONGqGAf0MYymU7aoZNJmJkoJfQ/3LhQxK3/4s6/cdJWUNEDFw7n3Mu99wQJo1JZ1oexsLi0vLJaWCuub2xubZd2dpsyTgUmDRyzWLQDJAmjnDQUVYy0E0FQFDDSCkYXud+6I0LSmN+ocUL8CA04DSlGSku3SU+deSddEWVXpDnplcqWeVqtOG4FWqZlebZj58Tx3GMX2lrJUQZz1Hul924/xmlEuMIMSdmxrUT5GRKKYkYmxW4qSYLwCA1IR1OOIiL9bHr1BB5qpQ/DWOjiCk7V7xMZiqQcR4HujJAayt9eLv7ldVIVVv2M8iRVhOPZojBlUMUwjwD2qSBYsbEmCAuqb4V4iATCSgdV1CF8fQr/J03HtC3TvnbLtfN5HAWwDw7AEbCBB2rgEtRBA2AgwAN4As/GvfFovBivs9YFYz6zB37AePsEYjWScA==</latexit><latexit sha1_base64="7rx6hbXEHM5lkSvDgkwV+8ckr/I=">AAAB9XicdVDLSsNAFJ34rPVVdelmsAiuQhJjUzdSdONGqGAf0MYymU7aoZNJmJkoJfQ/3LhQxK3/4s6/cdJWUNEDFw7n3Mu99wQJo1JZ1oexsLi0vLJaWCuub2xubZd2dpsyTgUmDRyzWLQDJAmjnDQUVYy0E0FQFDDSCkYXud+6I0LSmN+ocUL8CA04DSlGSku3SU+deSddEWVXpDnplcqWeVqtOG4FWqZlebZj58Tx3GMX2lrJUQZz1Hul924/xmlEuMIMSdmxrUT5GRKKYkYmxW4qSYLwCA1IR1OOIiL9bHr1BB5qpQ/DWOjiCk7V7xMZiqQcR4HujJAayt9eLv7ldVIVVv2M8iRVhOPZojBlUMUwjwD2qSBYsbEmCAuqb4V4iATCSgdV1CF8fQr/J03HtC3TvnbLtfN5HAWwDw7AEbCBB2rgEtRBA2AgwAN4As/GvfFovBivs9YFYz6zB37AePsEYjWScA==</latexit><latexit sha1_base64="7rx6hbXEHM5lkSvDgkwV+8ckr/I=">AAAB9XicdVDLSsNAFJ34rPVVdelmsAiuQhJjUzdSdONGqGAf0MYymU7aoZNJmJkoJfQ/3LhQxK3/4s6/cdJWUNEDFw7n3Mu99wQJo1JZ1oexsLi0vLJaWCuub2xubZd2dpsyTgUmDRyzWLQDJAmjnDQUVYy0E0FQFDDSCkYXud+6I0LSmN+ocUL8CA04DSlGSku3SU+deSddEWVXpDnplcqWeVqtOG4FWqZlebZj58Tx3GMX2lrJUQZz1Hul924/xmlEuMIMSdmxrUT5GRKKYkYmxW4qSYLwCA1IR1OOIiL9bHr1BB5qpQ/DWOjiCk7V7xMZiqQcR4HujJAayt9eLv7ldVIVVv2M8iRVhOPZojBlUMUwjwD2qSBYsbEmCAuqb4V4iATCSgdV1CF8fQr/J03HtC3TvnbLtfN5HAWwDw7AEbCBB2rgEtRBA2AgwAN4As/GvfFovBivs9YFYz6zB37AePsEYjWScA==</latexit><latexit sha1_base64="7rx6hbXEHM5lkSvDgkwV+8ckr/I=">AAAB9XicdVDLSsNAFJ34rPVVdelmsAiuQhJjUzdSdONGqGAf0MYymU7aoZNJmJkoJfQ/3LhQxK3/4s6/cdJWUNEDFw7n3Mu99wQJo1JZ1oexsLi0vLJaWCuub2xubZd2dpsyTgUmDRyzWLQDJAmjnDQUVYy0E0FQFDDSCkYXud+6I0LSmN+ocUL8CA04DSlGSku3SU+deSddEWVXpDnplcqWeVqtOG4FWqZlebZj58Tx3GMX2lrJUQZz1Hul924/xmlEuMIMSdmxrUT5GRKKYkYmxW4qSYLwCA1IR1OOIiL9bHr1BB5qpQ/DWOjiCk7V7xMZiqQcR4HujJAayt9eLv7ldVIVVv2M8iRVhOPZojBlUMUwjwD2qSBYsbEmCAuqb4V4iATCSgdV1CF8fQr/J03HtC3TvnbLtfN5HAWwDw7AEbCBB2rgEtRBA2AgwAN4As/GvfFovBivs9YFYz6zB37AePsEYjWScA==</latexit>

“..” + reconstructible

Et > 75MeV
<latexit sha1_base64="RXBj/n+NGcjY6CGPpu96ppaU52o=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBg5RElHqSoghehAr2A5oQNtttu3Q3CbubQgn9J148KOLVf+LNf+O2zUFbHww83pthZl6YcKa043xbhZXVtfWN4mZpa3tnd8/eP2iqOJWENkjMY9kOsaKcRbShmea0nUiKRchpKxzeTv3WiErF4uhJjxPqC9yPWI8RrI0U2PZdoK+rl96ZJ0X2QJuTwC47FWcGtEzcnJQhRz2wv7xuTFJBI004VqrjOon2Myw1I5xOSl6qaILJEPdpx9AIC6r8bHb5BJ0YpYt6sTQVaTRTf09kWCg1FqHpFFgP1KI3Ff/zOqnuXfkZi5JU04jMF/VSjnSMpjGgLpOUaD42BBPJzK2IDLDERJuwSiYEd/HlZdI8r7hOxX28KNdu8jiKcATHcAouVKEG91CHBhAYwTO8wpuVWS/Wu/Uxby1Y+cwh/IH1+QNW7JLQ</latexit><latexit sha1_base64="RXBj/n+NGcjY6CGPpu96ppaU52o=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBg5RElHqSoghehAr2A5oQNtttu3Q3CbubQgn9J148KOLVf+LNf+O2zUFbHww83pthZl6YcKa043xbhZXVtfWN4mZpa3tnd8/eP2iqOJWENkjMY9kOsaKcRbShmea0nUiKRchpKxzeTv3WiErF4uhJjxPqC9yPWI8RrI0U2PZdoK+rl96ZJ0X2QJuTwC47FWcGtEzcnJQhRz2wv7xuTFJBI004VqrjOon2Myw1I5xOSl6qaILJEPdpx9AIC6r8bHb5BJ0YpYt6sTQVaTRTf09kWCg1FqHpFFgP1KI3Ff/zOqnuXfkZi5JU04jMF/VSjnSMpjGgLpOUaD42BBPJzK2IDLDERJuwSiYEd/HlZdI8r7hOxX28KNdu8jiKcATHcAouVKEG91CHBhAYwTO8wpuVWS/Wu/Uxby1Y+cwh/IH1+QNW7JLQ</latexit><latexit sha1_base64="RXBj/n+NGcjY6CGPpu96ppaU52o=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBg5RElHqSoghehAr2A5oQNtttu3Q3CbubQgn9J148KOLVf+LNf+O2zUFbHww83pthZl6YcKa043xbhZXVtfWN4mZpa3tnd8/eP2iqOJWENkjMY9kOsaKcRbShmea0nUiKRchpKxzeTv3WiErF4uhJjxPqC9yPWI8RrI0U2PZdoK+rl96ZJ0X2QJuTwC47FWcGtEzcnJQhRz2wv7xuTFJBI004VqrjOon2Myw1I5xOSl6qaILJEPdpx9AIC6r8bHb5BJ0YpYt6sTQVaTRTf09kWCg1FqHpFFgP1KI3Ff/zOqnuXfkZi5JU04jMF/VSjnSMpjGgLpOUaD42BBPJzK2IDLDERJuwSiYEd/HlZdI8r7hOxX28KNdu8jiKcATHcAouVKEG91CHBhAYwTO8wpuVWS/Wu/Uxby1Y+cwh/IH1+QNW7JLQ</latexit><latexit sha1_base64="RXBj/n+NGcjY6CGPpu96ppaU52o=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBg5RElHqSoghehAr2A5oQNtttu3Q3CbubQgn9J148KOLVf+LNf+O2zUFbHww83pthZl6YcKa043xbhZXVtfWN4mZpa3tnd8/eP2iqOJWENkjMY9kOsaKcRbShmea0nUiKRchpKxzeTv3WiErF4uhJjxPqC9yPWI8RrI0U2PZdoK+rl96ZJ0X2QJuTwC47FWcGtEzcnJQhRz2wv7xuTFJBI004VqrjOon2Myw1I5xOSl6qaILJEPdpx9AIC6r8bHb5BJ0YpYt6sTQVaTRTf09kWCg1FqHpFFgP1KI3Ff/zOqnuXfkZi5JU04jMF/VSjnSMpjGgLpOUaD42BBPJzK2IDLDERJuwSiYEd/HlZdI8r7hOxX28KNdu8jiKcATHcAouVKEG91CHBhAYwTO8wpuVWS/Wu/Uxby1Y+cwh/IH1+QNW7JLQ</latexit>
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Electrons [24/MeV]

Muons [7/MeV]

Electrons signal

Bremsstrahlung recovery 
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Missed brem. photons

ECAL resolution

➤ Add ECAL clusters in window 
with energy deposits                 
,                       not associated 
with a charged track 

➤ Issues: 

➤ Resolution of ECAL worse 
than that of tracker 

➤ Many photons are missed 
as too soft or not in ECAL 
acceptance 

➤ Some clusters incorrectly 
assigned to track

Et > 75MeV
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Lower yields: trigger+acceptance
➤ Electrons are triggered via the signatures they leave in the ECAL 
➤ High occupancy in the ECAL-> need higher trigger threshold to 

reduce throughput to acceptable level, ~40% of muon efficiency 

➤ Additionally, electrons loose energy through brem., increasing 
chance off being bent of acceptance by magnet

38

After trigger + selectionBefore passing through detector

Unofficial 

Phys.Rev.Lett. 122 (2019) 19

https://inspirehep.net/literature?sort=mostrecent&size=25&page=1&q=find%20eprint%201903.09252
https://inspirehep.net/literature?sort=mostrecent&size=25&page=1&q=find%20eprint%201903.09252
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Dealing with electrons in analysis: resolution

➤ Use additional kinematic decay info. to reduce background 
➤ For                                 control channels can use fact that 

we know            has to be consistent with   
➤ For b->see modes, assume any imbalance in pt between 

hadron and electron system due to missing pt in electron 
system (i.e. missed brem.)
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Dealing with electrons in analysis: resolution

➤ Since backgrounds where a final state track has been 
missed (partially reconstructed backgrounds) are generally 
missing energy from the hadronic system, distinctive 
distributions between signal and background
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Signal Part.reco

JHEP 08 (2017) 055

https://inspirehep.net/literature?sort=mostrecent&size=25&page=1&q=find%20eprint%201705.05802
https://inspirehep.net/literature?sort=mostrecent&size=25&page=1&q=find%20eprint%201705.05802
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➤ As electrons have poor trigger efficiency, generally 
consider 3 trigger categories for electron candidates  

➤

41

Dealing with electrons in analysis: trigger

Triggered by the signal electrons in 
the ECAL (L0E)

Triggered by the signal 
hadrons in the HCAL (L0H)

Triggered by any track from 
the other B hadron (L0I)

Most events still selected via ECAL trigger

JHEP 08 (2017) 055

https://inspirehep.net/literature?sort=mostrecent&size=25&page=1&q=find%20eprint%201705.05802
https://inspirehep.net/literature?sort=mostrecent&size=25&page=1&q=find%20eprint%201705.05802
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How well does Belle/Belle II perform for electrons?

➤ Belle has the advantage of knowing the beam energy, can 
construct the beam-energy constrained mass
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Resolution very similarPRL 118,111801
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https://arxiv.org/pdf/1612.05014.pdf
https://arxiv.org/pdf/1612.05014.pdf
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Is there any other decay information we need? 

➤ LFU and angular analyses can be performed as long as 
one has the four-momentum of each final-state candidate 

➤ Additional information in the effective lifetime of the B 
meson also  

➤ Doing a time-dependent analysis is fairly trivial 
➤ However often want time-dependence to access decay-

mixing interference which requires flavour-tagging
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+

oscillation + CP symmetric state

= decay-mixing interference
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Flavour tagging                  decays

44

➤ Observables dependent on interference between mixing and decay can 
only be accessed using flavour-tagging

➤ Tagged angular analysis possible by end of Run 3 (2025) in wider q2 bins 
at LHCb, full lifetime + angular analysis still somewhat limited 

➤ Effective tagging power at Belle II ~ 30% -> better sensitivity to CP-
eigenstates, particularly from      decaysB0
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What else can we expect from Run 3?
➤ We expect around 5 times the number of bb pairs by end 

of Run 3 compared to end of Run 2 

➤ Significant increase in the number of pp collisions per 
second -> different problems compared to Run 1+2 

➤ The increase in luminosity in Run 3 means that 24% of all 
events with have a reconstructable      pair and 2% have a 
reconstructable     pair (!)
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New trigger for Run 3
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➤ Remove hardware trigger! 

➤ Make decision with more event 
info, better efficiencies 

➤ Implement the trigger entirely in 
software 

➤ First-level software trigger (HLT1) 
MVA based on inclusive one 
and two track selections   

➤ Except output to from first level 
trigger  to be reduced to ~0.1 - 1 
MHz
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What does this mean for               decays?
➤ The ECAL hardware trigger is currently the major issue for 

electron analyses
➤ Removing this bottleneck should increase trigger efficiency 

relative to the muon mode 

➤ From ~40% of muon mode currently to ~ 60% of muon 
mode
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GEC: Global Event Cut, TIS: Trigger Independent of Signal, TOS: Trigger on Signal

Comput.Softw.Big Sci. 4 (2020) 1, 7 
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Some outlook plots for Run 3
➤ Expect around 2.5% statistical uncertainty on RK by end of 

Run 3
➤ Angular muon modes will also significantly increase precision
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