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Neutrino oscillations are due to the mismatch between the flavour and the mass 
bases, which is encoded in the matrix:

Neutrino oscillations data
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Squared mass differences: 

Two possible orderings: 

• Normal Ordering (NO) 

• Inverted Ordering (IO)
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NuFIT 3.1 vs NuFIT 3.2
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<latexit sha1_base64="YU16vg3yxtHw9OdLo/xPZ9sEsQE=">AAAB/nicbVDLSgNBEJyNrxhfUY9eBoPgKewGQY9BPXiMYB6QjaF30kmGzD6Y6RVCCPgVXvXkTbz6Kx78F3fXPWhinYqqbrq6vEhJQ7b9aRVWVtfWN4qbpa3tnd298v5By4SxFtgUoQp1xwODSgbYJEkKO5FG8D2FbW9ylfrtB9RGhsEdTSPs+TAK5FAKoERy3WtUBK4Yy/tav1yxq3YGvkycnFRYjka//OUOQhH7GJBQYEzXsSPqzUCTFArnJTc2GIGYwAi7CQ3AR9ObZZnn/CQ2QCGPUHOpeCbi740Z+MZMfS+Z9IHGZtFLxf+8bkzDi95MBlFMGIj0EEmF2SEjtEzKQD6QGokgTY5cBlyABiLUkoMQiRgn7ZSSPpzF75dJq1Z17Kpze1apX+bNFNkRO2anzGHnrM5uWIM1mWARe2LP7MV6tF6tN+v9Z7Rg5TuH7A+sj29WYZXd</latexit><latexit sha1_base64="YU16vg3yxtHw9OdLo/xPZ9sEsQE=">AAAB/nicbVDLSgNBEJyNrxhfUY9eBoPgKewGQY9BPXiMYB6QjaF30kmGzD6Y6RVCCPgVXvXkTbz6Kx78F3fXPWhinYqqbrq6vEhJQ7b9aRVWVtfWN4qbpa3tnd298v5By4SxFtgUoQp1xwODSgbYJEkKO5FG8D2FbW9ylfrtB9RGhsEdTSPs+TAK5FAKoERy3WtUBK4Yy/tav1yxq3YGvkycnFRYjka//OUOQhH7GJBQYEzXsSPqzUCTFArnJTc2GIGYwAi7CQ3AR9ObZZnn/CQ2QCGPUHOpeCbi740Z+MZMfS+Z9IHGZtFLxf+8bkzDi95MBlFMGIj0EEmF2SEjtEzKQD6QGokgTY5cBlyABiLUkoMQiRgn7ZSSPpzF75dJq1Z17Kpze1apX+bNFNkRO2anzGHnrM5uWIM1mWARe2LP7MV6tF6tN+v9Z7Rg5TuH7A+sj29WYZXd</latexit><latexit sha1_base64="YU16vg3yxtHw9OdLo/xPZ9sEsQE=">AAAB/nicbVDLSgNBEJyNrxhfUY9eBoPgKewGQY9BPXiMYB6QjaF30kmGzD6Y6RVCCPgVXvXkTbz6Kx78F3fXPWhinYqqbrq6vEhJQ7b9aRVWVtfWN4qbpa3tnd298v5By4SxFtgUoQp1xwODSgbYJEkKO5FG8D2FbW9ylfrtB9RGhsEdTSPs+TAK5FAKoERy3WtUBK4Yy/tav1yxq3YGvkycnFRYjka//OUOQhH7GJBQYEzXsSPqzUCTFArnJTc2GIGYwAi7CQ3AR9ObZZnn/CQ2QCGPUHOpeCbi740Z+MZMfS+Z9IHGZtFLxf+8bkzDi95MBlFMGIj0EEmF2SEjtEzKQD6QGokgTY5cBlyABiLUkoMQiRgn7ZSSPpzF75dJq1Z17Kpze1apX+bNFNkRO2anzGHnrM5uWIM1mWARe2LP7MV6tF6tN+v9Z7Rg5TuH7A+sj29WYZXd</latexit><latexit sha1_base64="YU16vg3yxtHw9OdLo/xPZ9sEsQE=">AAAB/nicbVDLSgNBEJyNrxhfUY9eBoPgKewGQY9BPXiMYB6QjaF30kmGzD6Y6RVCCPgVXvXkTbz6Kx78F3fXPWhinYqqbrq6vEhJQ7b9aRVWVtfWN4qbpa3tnd298v5By4SxFtgUoQp1xwODSgbYJEkKO5FG8D2FbW9ylfrtB9RGhsEdTSPs+TAK5FAKoERy3WtUBK4Yy/tav1yxq3YGvkycnFRYjka//OUOQhH7GJBQYEzXsSPqzUCTFArnJTc2GIGYwAi7CQ3AR9ObZZnn/CQ2QCGPUHOpeCbi740Z+MZMfS+Z9IHGZtFLxf+8bkzDi95MBlFMGIj0EEmF2SEjtEzKQD6QGokgTY5cBlyABiLUkoMQiRgn7ZSSPpzF75dJq1Z17Kpze1apX+bNFNkRO2anzGHnrM5uWIM1mWARe2LP7MV6tF6tN+v9Z7Rg5TuH7A+sj29WYZXd</latexit>

sin2 ✓23
<latexit sha1_base64="XGFNBhnKdWHJedYqSE3um4biNZU=">AAACBXicbVA9TwJBEN3DL8Qv0NJmIzGxIndooiXRxhIT+UgAydwywIa9vcvunIZcqP0VtlrZGVt/h4X/xQMpFHzVy3szmTfPj5S05LqfTmZldW19I7uZ29re2d3LF/brNoyNwJoIVWiaPlhUUmONJClsRgYh8BU2/NHV1G/co7Ey1Lc0jrATwEDLvhRAqdTNF9pW6rtym4ZI0E3Kp5NuvuiW3Bn4MvHmpMjmqHbzX+1eKOIANQkF1rY8N6JOAoakUDjJtWOLEYgRDLCVUg0B2k4yiz7hx7EFCnmEhkvFZyL+3kggsHYc+OlkADS0i95U/M9rxdS/6CRSRzGhFtNDJBXODllhZNoJ8p40SATT5Mil5gIMEKGRHIRIxTgtKZf24S1+v0zq5ZLnlrybs2Llct5Mlh2yI3bCPHbOKuyaVVmNCfbAntgze3EenVfnzXn/Gc04850D9gfOxze/aJg+</latexit><latexit sha1_base64="XGFNBhnKdWHJedYqSE3um4biNZU=">AAACBXicbVA9TwJBEN3DL8Qv0NJmIzGxIndooiXRxhIT+UgAydwywIa9vcvunIZcqP0VtlrZGVt/h4X/xQMpFHzVy3szmTfPj5S05LqfTmZldW19I7uZ29re2d3LF/brNoyNwJoIVWiaPlhUUmONJClsRgYh8BU2/NHV1G/co7Ey1Lc0jrATwEDLvhRAqdTNF9pW6rtym4ZI0E3Kp5NuvuiW3Bn4MvHmpMjmqHbzX+1eKOIANQkF1rY8N6JOAoakUDjJtWOLEYgRDLCVUg0B2k4yiz7hx7EFCnmEhkvFZyL+3kggsHYc+OlkADS0i95U/M9rxdS/6CRSRzGhFtNDJBXODllhZNoJ8p40SATT5Mil5gIMEKGRHIRIxTgtKZf24S1+v0zq5ZLnlrybs2Llct5Mlh2yI3bCPHbOKuyaVVmNCfbAntgze3EenVfnzXn/Gc04850D9gfOxze/aJg+</latexit><latexit sha1_base64="XGFNBhnKdWHJedYqSE3um4biNZU=">AAACBXicbVA9TwJBEN3DL8Qv0NJmIzGxIndooiXRxhIT+UgAydwywIa9vcvunIZcqP0VtlrZGVt/h4X/xQMpFHzVy3szmTfPj5S05LqfTmZldW19I7uZ29re2d3LF/brNoyNwJoIVWiaPlhUUmONJClsRgYh8BU2/NHV1G/co7Ey1Lc0jrATwEDLvhRAqdTNF9pW6rtym4ZI0E3Kp5NuvuiW3Bn4MvHmpMjmqHbzX+1eKOIANQkF1rY8N6JOAoakUDjJtWOLEYgRDLCVUg0B2k4yiz7hx7EFCnmEhkvFZyL+3kggsHYc+OlkADS0i95U/M9rxdS/6CRSRzGhFtNDJBXODllhZNoJ8p40SATT5Mil5gIMEKGRHIRIxTgtKZf24S1+v0zq5ZLnlrybs2Llct5Mlh2yI3bCPHbOKuyaVVmNCfbAntgze3EenVfnzXn/Gc04850D9gfOxze/aJg+</latexit><latexit sha1_base64="XGFNBhnKdWHJedYqSE3um4biNZU=">AAACBXicbVA9TwJBEN3DL8Qv0NJmIzGxIndooiXRxhIT+UgAydwywIa9vcvunIZcqP0VtlrZGVt/h4X/xQMpFHzVy3szmTfPj5S05LqfTmZldW19I7uZ29re2d3LF/brNoyNwJoIVWiaPlhUUmONJClsRgYh8BU2/NHV1G/co7Ey1Lc0jrATwEDLvhRAqdTNF9pW6rtym4ZI0E3Kp5NuvuiW3Bn4MvHmpMjmqHbzX+1eKOIANQkF1rY8N6JOAoakUDjJtWOLEYgRDLCVUg0B2k4yiz7hx7EFCnmEhkvFZyL+3kggsHYc+OlkADS0i95U/M9rxdS/6CRSRzGhFtNDJBXODllhZNoJ8p40SATT5Mil5gIMEKGRHIRIxTgtKZf24S1+v0zq5ZLnlrybs2Llct5Mlh2yI3bCPHbOKuyaVVmNCfbAntgze3EenVfnzXn/Gc04850D9gfOxze/aJg+</latexit>

� (�)
<latexit sha1_base64="LKT62RF4/UaWxo9yA6Xr9k6HztE=">AAACD3icbVDLSgNBEJz1GeMr6jGXwSBEkLArgh6DXjxGMA/IrqF30kmGzD6Y6RVCyMFP8Cu86smbePUTPPgvbtYcNLFORVU33VV+rKQh2/60lpZXVtfWcxv5za3tnd3C3n7DRIkWWBeRinTLB4NKhlgnSQpbsUYIfIVNf3g19Zv3qI2MwlsaxegF0A9lTwqgVOoUim4XFYF74irsUfnOFVILV8v+gI47hZJdsTPwReLMSInNUOsUvtxuJJIAQxIKjGk7dkzeGDRJoXCSdxODMYgh9LGd0hACNN44CzHhR4kBiniMmkvFMxF/b4whMGYU+OlkADQw895U/M9rJ9S78MYyjBPCUEwPkVSYHTJCy7Qd5F2pkQimnyOXIReggQi15CBEKiZpXfm0D2c+/SJpnFYcu+LcnJWql7NmcqzIDlmZOeycVdk1q7E6E+yBPbFn9mI9Wq/Wm/X+M7pkzXYO2B9YH99NtpxZ</latexit><latexit sha1_base64="LKT62RF4/UaWxo9yA6Xr9k6HztE=">AAACD3icbVDLSgNBEJz1GeMr6jGXwSBEkLArgh6DXjxGMA/IrqF30kmGzD6Y6RVCyMFP8Cu86smbePUTPPgvbtYcNLFORVU33VV+rKQh2/60lpZXVtfWcxv5za3tnd3C3n7DRIkWWBeRinTLB4NKhlgnSQpbsUYIfIVNf3g19Zv3qI2MwlsaxegF0A9lTwqgVOoUim4XFYF74irsUfnOFVILV8v+gI47hZJdsTPwReLMSInNUOsUvtxuJJIAQxIKjGk7dkzeGDRJoXCSdxODMYgh9LGd0hACNN44CzHhR4kBiniMmkvFMxF/b4whMGYU+OlkADQw895U/M9rJ9S78MYyjBPCUEwPkVSYHTJCy7Qd5F2pkQimnyOXIReggQi15CBEKiZpXfm0D2c+/SJpnFYcu+LcnJWql7NmcqzIDlmZOeycVdk1q7E6E+yBPbFn9mI9Wq/Wm/X+M7pkzXYO2B9YH99NtpxZ</latexit><latexit sha1_base64="LKT62RF4/UaWxo9yA6Xr9k6HztE=">AAACD3icbVDLSgNBEJz1GeMr6jGXwSBEkLArgh6DXjxGMA/IrqF30kmGzD6Y6RVCyMFP8Cu86smbePUTPPgvbtYcNLFORVU33VV+rKQh2/60lpZXVtfWcxv5za3tnd3C3n7DRIkWWBeRinTLB4NKhlgnSQpbsUYIfIVNf3g19Zv3qI2MwlsaxegF0A9lTwqgVOoUim4XFYF74irsUfnOFVILV8v+gI47hZJdsTPwReLMSInNUOsUvtxuJJIAQxIKjGk7dkzeGDRJoXCSdxODMYgh9LGd0hACNN44CzHhR4kBiniMmkvFMxF/b4whMGYU+OlkADQw895U/M9rJ9S78MYyjBPCUEwPkVSYHTJCy7Qd5F2pkQimnyOXIReggQi15CBEKiZpXfm0D2c+/SJpnFYcu+LcnJWql7NmcqzIDlmZOeycVdk1q7E6E+yBPbFn9mI9Wq/Wm/X+M7pkzXYO2B9YH99NtpxZ</latexit><latexit sha1_base64="LKT62RF4/UaWxo9yA6Xr9k6HztE=">AAACD3icbVDLSgNBEJz1GeMr6jGXwSBEkLArgh6DXjxGMA/IrqF30kmGzD6Y6RVCyMFP8Cu86smbePUTPPgvbtYcNLFORVU33VV+rKQh2/60lpZXVtfWcxv5za3tnd3C3n7DRIkWWBeRinTLB4NKhlgnSQpbsUYIfIVNf3g19Zv3qI2MwlsaxegF0A9lTwqgVOoUim4XFYF74irsUfnOFVILV8v+gI47hZJdsTPwReLMSInNUOsUvtxuJJIAQxIKjGk7dkzeGDRJoXCSdxODMYgh9LGd0hACNN44CzHhR4kBiniMmkvFMxF/b4whMGYU+OlkADQw895U/M9rJ9S78MYyjBPCUEwPkVSYHTJCy7Qd5F2pkQimnyOXIReggQi15CBEKiZpXfm0D2c+/SJpnFYcu+LcnJWql7NmcqzIDlmZOeycVdk1q7E6E+yBPbFn9mI9Wq/Wm/X+M7pkzXYO2B9YH99NtpxZ</latexit>

Highlights: 
• NO𝜈A—T2K agreement with  

• more precise measurement 

• Normal Ordering at 2𝝈

� . 0�
<latexit sha1_base64="L63Xuntpn22A6ziBmmncF24ZsOU=">AAACDHicbVC7TsNAEDzzDOEVoEGiOREhUUU2QoIygoYySOQhxSZaXzbhlPNDd2ukyAqfwFfQQkWHaPkHCv4F26SAhKlGM7vanfFjJQ3Z9qe1sLi0vLJaWiuvb2xubVd2dlsmSrTApohUpDs+GFQyxCZJUtiJNULgK2z7o8vcb9+jNjIKb2gcoxfAMJQDKYAyqVfZd/uoCLir0BgjA27fukJqwXuVql2zC/B54kxJlU3R6FW+3H4kkgBDEgqM6Tp2TF4KmqRQOCm7icEYxAiG2M1oCAEaLy0STPhRYoAiHqPmUvFCxN8bKQTGjAM/mwyA7sysl4v/ed2EBudeKsM4IQxFfoikwuKQEVpm1SDvS41EkH+OXIZcgAYi1JKDEJmYZF2Vsz6c2fTzpHVSc+yac31arV9MmymxA3bIjpnDzlidXbEGazLBHtgTe2Yv1qP1ar1Z7z+jC9Z0Z4/9gfXxDYbtms0=</latexit><latexit sha1_base64="L63Xuntpn22A6ziBmmncF24ZsOU=">AAACDHicbVC7TsNAEDzzDOEVoEGiOREhUUU2QoIygoYySOQhxSZaXzbhlPNDd2ukyAqfwFfQQkWHaPkHCv4F26SAhKlGM7vanfFjJQ3Z9qe1sLi0vLJaWiuvb2xubVd2dlsmSrTApohUpDs+GFQyxCZJUtiJNULgK2z7o8vcb9+jNjIKb2gcoxfAMJQDKYAyqVfZd/uoCLir0BgjA27fukJqwXuVql2zC/B54kxJlU3R6FW+3H4kkgBDEgqM6Tp2TF4KmqRQOCm7icEYxAiG2M1oCAEaLy0STPhRYoAiHqPmUvFCxN8bKQTGjAM/mwyA7sysl4v/ed2EBudeKsM4IQxFfoikwuKQEVpm1SDvS41EkH+OXIZcgAYi1JKDEJmYZF2Vsz6c2fTzpHVSc+yac31arV9MmymxA3bIjpnDzlidXbEGazLBHtgTe2Yv1qP1ar1Z7z+jC9Z0Z4/9gfXxDYbtms0=</latexit><latexit sha1_base64="L63Xuntpn22A6ziBmmncF24ZsOU=">AAACDHicbVC7TsNAEDzzDOEVoEGiOREhUUU2QoIygoYySOQhxSZaXzbhlPNDd2ukyAqfwFfQQkWHaPkHCv4F26SAhKlGM7vanfFjJQ3Z9qe1sLi0vLJaWiuvb2xubVd2dlsmSrTApohUpDs+GFQyxCZJUtiJNULgK2z7o8vcb9+jNjIKb2gcoxfAMJQDKYAyqVfZd/uoCLir0BgjA27fukJqwXuVql2zC/B54kxJlU3R6FW+3H4kkgBDEgqM6Tp2TF4KmqRQOCm7icEYxAiG2M1oCAEaLy0STPhRYoAiHqPmUvFCxN8bKQTGjAM/mwyA7sysl4v/ed2EBudeKsM4IQxFfoikwuKQEVpm1SDvS41EkH+OXIZcgAYi1JKDEJmYZF2Vsz6c2fTzpHVSc+yac31arV9MmymxA3bIjpnDzlidXbEGazLBHtgTe2Yv1qP1ar1Z7z+jC9Z0Z4/9gfXxDYbtms0=</latexit><latexit sha1_base64="L63Xuntpn22A6ziBmmncF24ZsOU=">AAACDHicbVC7TsNAEDzzDOEVoEGiOREhUUU2QoIygoYySOQhxSZaXzbhlPNDd2ukyAqfwFfQQkWHaPkHCv4F26SAhKlGM7vanfFjJQ3Z9qe1sLi0vLJaWiuvb2xubVd2dlsmSrTApohUpDs+GFQyxCZJUtiJNULgK2z7o8vcb9+jNjIKb2gcoxfAMJQDKYAyqVfZd/uoCLir0BgjA27fukJqwXuVql2zC/B54kxJlU3R6FW+3H4kkgBDEgqM6Tp2TF4KmqRQOCm7icEYxAiG2M1oCAEaLy0STPhRYoAiHqPmUvFCxN8bKQTGjAM/mwyA7sysl4v/ed2EBudeKsM4IQxFfoikwuKQEVpm1SDvS41EkH+OXIZcgAYi1JKDEJmYZF2Vsz6c2fTzpHVSc+yac31arV9MmymxA3bIjpnDzlidXbEGazLBHtgTe2Yv1qP1ar1Z7z+jC9Z0Z4/9gfXxDYbtms0=</latexit>

sin2 ✓23 & 0.5
<latexit sha1_base64="dOhmN+u3dj4bk3lEUvi2vxknsB4=">AAACEXicbVC7TsNAEDzzDOEVoERIJyIkqsgOICgjaCiDRB5SHKL1sSSnnM/W3RopslLxCXwFLVR0iJYvoOBfcEIKSJhqNDOr3Z0gVtKS6346c/MLi0vLuZX86tr6xmZha7tuo8QIrIlIRaYZgEUlNdZIksJmbBDCQGEj6F+M/MY9GisjfU2DGNshdLW8kwIokzqFPd9KfVP2qYcEnbR8NOR+l7J8yN3SSadQdEvuGHyWeBNSZBNUO4Uv/zYSSYiahAJrW54bUzsFQ1IoHOb9xGIMog9dbGVUQ4i2nY7fGPKDxAJFPEbDpeJjEX9PpBBaOwiDLBkC9ey0NxL/81oJ3Z21U6njhFCL0SKSCseLrDAy6wf5rTRIBKPLkUvNBRggQiM5CJGJSVZYPuvDm/5+ltTLJc8teVfHxcr5pJkc22X77JB57JRV2CWrshoT7IE9sWf24jw6r86b8/4TnXMmMzvsD5yPb8H9nHs=</latexit><latexit sha1_base64="dOhmN+u3dj4bk3lEUvi2vxknsB4=">AAACEXicbVC7TsNAEDzzDOEVoERIJyIkqsgOICgjaCiDRB5SHKL1sSSnnM/W3RopslLxCXwFLVR0iJYvoOBfcEIKSJhqNDOr3Z0gVtKS6346c/MLi0vLuZX86tr6xmZha7tuo8QIrIlIRaYZgEUlNdZIksJmbBDCQGEj6F+M/MY9GisjfU2DGNshdLW8kwIokzqFPd9KfVP2qYcEnbR8NOR+l7J8yN3SSadQdEvuGHyWeBNSZBNUO4Uv/zYSSYiahAJrW54bUzsFQ1IoHOb9xGIMog9dbGVUQ4i2nY7fGPKDxAJFPEbDpeJjEX9PpBBaOwiDLBkC9ey0NxL/81oJ3Z21U6njhFCL0SKSCseLrDAy6wf5rTRIBKPLkUvNBRggQiM5CJGJSVZYPuvDm/5+ltTLJc8teVfHxcr5pJkc22X77JB57JRV2CWrshoT7IE9sWf24jw6r86b8/4TnXMmMzvsD5yPb8H9nHs=</latexit><latexit sha1_base64="dOhmN+u3dj4bk3lEUvi2vxknsB4=">AAACEXicbVC7TsNAEDzzDOEVoERIJyIkqsgOICgjaCiDRB5SHKL1sSSnnM/W3RopslLxCXwFLVR0iJYvoOBfcEIKSJhqNDOr3Z0gVtKS6346c/MLi0vLuZX86tr6xmZha7tuo8QIrIlIRaYZgEUlNdZIksJmbBDCQGEj6F+M/MY9GisjfU2DGNshdLW8kwIokzqFPd9KfVP2qYcEnbR8NOR+l7J8yN3SSadQdEvuGHyWeBNSZBNUO4Uv/zYSSYiahAJrW54bUzsFQ1IoHOb9xGIMog9dbGVUQ4i2nY7fGPKDxAJFPEbDpeJjEX9PpBBaOwiDLBkC9ey0NxL/81oJ3Z21U6njhFCL0SKSCseLrDAy6wf5rTRIBKPLkUvNBRggQiM5CJGJSVZYPuvDm/5+ltTLJc8teVfHxcr5pJkc22X77JB57JRV2CWrshoT7IE9sWf24jw6r86b8/4TnXMmMzvsD5yPb8H9nHs=</latexit><latexit sha1_base64="dOhmN+u3dj4bk3lEUvi2vxknsB4=">AAACEXicbVC7TsNAEDzzDOEVoERIJyIkqsgOICgjaCiDRB5SHKL1sSSnnM/W3RopslLxCXwFLVR0iJYvoOBfcEIKSJhqNDOr3Z0gVtKS6346c/MLi0vLuZX86tr6xmZha7tuo8QIrIlIRaYZgEUlNdZIksJmbBDCQGEj6F+M/MY9GisjfU2DGNshdLW8kwIokzqFPd9KfVP2qYcEnbR8NOR+l7J8yN3SSadQdEvuGHyWeBNSZBNUO4Uv/zYSSYiahAJrW54bUzsFQ1IoHOb9xGIMog9dbGVUQ4i2nY7fGPKDxAJFPEbDpeJjEX9PpBBaOwiDLBkC9ey0NxL/81oJ3Z21U6njhFCL0SKSCseLrDAy6wf5rTRIBKPLkUvNBRggQiM5CJGJSVZYPuvDm/5+ltTLJc8teVfHxcr5pJkc22X77JB57JRV2CWrshoT7IE9sWf24jw6r86b8/4TnXMmMzvsD5yPb8H9nHs=</latexit>
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NuFIT 3.1 vs NuFIT 3.2
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<latexit sha1_base64="YU16vg3yxtHw9OdLo/xPZ9sEsQE=">AAAB/nicbVDLSgNBEJyNrxhfUY9eBoPgKewGQY9BPXiMYB6QjaF30kmGzD6Y6RVCCPgVXvXkTbz6Kx78F3fXPWhinYqqbrq6vEhJQ7b9aRVWVtfWN4qbpa3tnd298v5By4SxFtgUoQp1xwODSgbYJEkKO5FG8D2FbW9ylfrtB9RGhsEdTSPs+TAK5FAKoERy3WtUBK4Yy/tav1yxq3YGvkycnFRYjka//OUOQhH7GJBQYEzXsSPqzUCTFArnJTc2GIGYwAi7CQ3AR9ObZZnn/CQ2QCGPUHOpeCbi740Z+MZMfS+Z9IHGZtFLxf+8bkzDi95MBlFMGIj0EEmF2SEjtEzKQD6QGokgTY5cBlyABiLUkoMQiRgn7ZSSPpzF75dJq1Z17Kpze1apX+bNFNkRO2anzGHnrM5uWIM1mWARe2LP7MV6tF6tN+v9Z7Rg5TuH7A+sj29WYZXd</latexit><latexit sha1_base64="YU16vg3yxtHw9OdLo/xPZ9sEsQE=">AAAB/nicbVDLSgNBEJyNrxhfUY9eBoPgKewGQY9BPXiMYB6QjaF30kmGzD6Y6RVCCPgVXvXkTbz6Kx78F3fXPWhinYqqbrq6vEhJQ7b9aRVWVtfWN4qbpa3tnd298v5By4SxFtgUoQp1xwODSgbYJEkKO5FG8D2FbW9ylfrtB9RGhsEdTSPs+TAK5FAKoERy3WtUBK4Yy/tav1yxq3YGvkycnFRYjka//OUOQhH7GJBQYEzXsSPqzUCTFArnJTc2GIGYwAi7CQ3AR9ObZZnn/CQ2QCGPUHOpeCbi740Z+MZMfS+Z9IHGZtFLxf+8bkzDi95MBlFMGIj0EEmF2SEjtEzKQD6QGokgTY5cBlyABiLUkoMQiRgn7ZSSPpzF75dJq1Z17Kpze1apX+bNFNkRO2anzGHnrM5uWIM1mWARe2LP7MV6tF6tN+v9Z7Rg5TuH7A+sj29WYZXd</latexit><latexit sha1_base64="YU16vg3yxtHw9OdLo/xPZ9sEsQE=">AAAB/nicbVDLSgNBEJyNrxhfUY9eBoPgKewGQY9BPXiMYB6QjaF30kmGzD6Y6RVCCPgVXvXkTbz6Kx78F3fXPWhinYqqbrq6vEhJQ7b9aRVWVtfWN4qbpa3tnd298v5By4SxFtgUoQp1xwODSgbYJEkKO5FG8D2FbW9ylfrtB9RGhsEdTSPs+TAK5FAKoERy3WtUBK4Yy/tav1yxq3YGvkycnFRYjka//OUOQhH7GJBQYEzXsSPqzUCTFArnJTc2GIGYwAi7CQ3AR9ObZZnn/CQ2QCGPUHOpeCbi740Z+MZMfS+Z9IHGZtFLxf+8bkzDi95MBlFMGIj0EEmF2SEjtEzKQD6QGokgTY5cBlyABiLUkoMQiRgn7ZSSPpzF75dJq1Z17Kpze1apX+bNFNkRO2anzGHnrM5uWIM1mWARe2LP7MV6tF6tN+v9Z7Rg5TuH7A+sj29WYZXd</latexit><latexit sha1_base64="YU16vg3yxtHw9OdLo/xPZ9sEsQE=">AAAB/nicbVDLSgNBEJyNrxhfUY9eBoPgKewGQY9BPXiMYB6QjaF30kmGzD6Y6RVCCPgVXvXkTbz6Kx78F3fXPWhinYqqbrq6vEhJQ7b9aRVWVtfWN4qbpa3tnd298v5By4SxFtgUoQp1xwODSgbYJEkKO5FG8D2FbW9ylfrtB9RGhsEdTSPs+TAK5FAKoERy3WtUBK4Yy/tav1yxq3YGvkycnFRYjka//OUOQhH7GJBQYEzXsSPqzUCTFArnJTc2GIGYwAi7CQ3AR9ObZZnn/CQ2QCGPUHOpeCbi740Z+MZMfS+Z9IHGZtFLxf+8bkzDi95MBlFMGIj0EEmF2SEjtEzKQD6QGokgTY5cBlyABiLUkoMQiRgn7ZSSPpzF75dJq1Z17Kpze1apX+bNFNkRO2anzGHnrM5uWIM1mWARe2LP7MV6tF6tN+v9Z7Rg5TuH7A+sj29WYZXd</latexit>

sin2 ✓23
<latexit sha1_base64="XGFNBhnKdWHJedYqSE3um4biNZU=">AAACBXicbVA9TwJBEN3DL8Qv0NJmIzGxIndooiXRxhIT+UgAydwywIa9vcvunIZcqP0VtlrZGVt/h4X/xQMpFHzVy3szmTfPj5S05LqfTmZldW19I7uZ29re2d3LF/brNoyNwJoIVWiaPlhUUmONJClsRgYh8BU2/NHV1G/co7Ey1Lc0jrATwEDLvhRAqdTNF9pW6rtym4ZI0E3Kp5NuvuiW3Bn4MvHmpMjmqHbzX+1eKOIANQkF1rY8N6JOAoakUDjJtWOLEYgRDLCVUg0B2k4yiz7hx7EFCnmEhkvFZyL+3kggsHYc+OlkADS0i95U/M9rxdS/6CRSRzGhFtNDJBXODllhZNoJ8p40SATT5Mil5gIMEKGRHIRIxTgtKZf24S1+v0zq5ZLnlrybs2Llct5Mlh2yI3bCPHbOKuyaVVmNCfbAntgze3EenVfnzXn/Gc04850D9gfOxze/aJg+</latexit><latexit sha1_base64="XGFNBhnKdWHJedYqSE3um4biNZU=">AAACBXicbVA9TwJBEN3DL8Qv0NJmIzGxIndooiXRxhIT+UgAydwywIa9vcvunIZcqP0VtlrZGVt/h4X/xQMpFHzVy3szmTfPj5S05LqfTmZldW19I7uZ29re2d3LF/brNoyNwJoIVWiaPlhUUmONJClsRgYh8BU2/NHV1G/co7Ey1Lc0jrATwEDLvhRAqdTNF9pW6rtym4ZI0E3Kp5NuvuiW3Bn4MvHmpMjmqHbzX+1eKOIANQkF1rY8N6JOAoakUDjJtWOLEYgRDLCVUg0B2k4yiz7hx7EFCnmEhkvFZyL+3kggsHYc+OlkADS0i95U/M9rxdS/6CRSRzGhFtNDJBXODllhZNoJ8p40SATT5Mil5gIMEKGRHIRIxTgtKZf24S1+v0zq5ZLnlrybs2Llct5Mlh2yI3bCPHbOKuyaVVmNCfbAntgze3EenVfnzXn/Gc04850D9gfOxze/aJg+</latexit><latexit sha1_base64="XGFNBhnKdWHJedYqSE3um4biNZU=">AAACBXicbVA9TwJBEN3DL8Qv0NJmIzGxIndooiXRxhIT+UgAydwywIa9vcvunIZcqP0VtlrZGVt/h4X/xQMpFHzVy3szmTfPj5S05LqfTmZldW19I7uZ29re2d3LF/brNoyNwJoIVWiaPlhUUmONJClsRgYh8BU2/NHV1G/co7Ey1Lc0jrATwEDLvhRAqdTNF9pW6rtym4ZI0E3Kp5NuvuiW3Bn4MvHmpMjmqHbzX+1eKOIANQkF1rY8N6JOAoakUDjJtWOLEYgRDLCVUg0B2k4yiz7hx7EFCnmEhkvFZyL+3kggsHYc+OlkADS0i95U/M9rxdS/6CRSRzGhFtNDJBXODllhZNoJ8p40SATT5Mil5gIMEKGRHIRIxTgtKZf24S1+v0zq5ZLnlrybs2Llct5Mlh2yI3bCPHbOKuyaVVmNCfbAntgze3EenVfnzXn/Gc04850D9gfOxze/aJg+</latexit><latexit sha1_base64="XGFNBhnKdWHJedYqSE3um4biNZU=">AAACBXicbVA9TwJBEN3DL8Qv0NJmIzGxIndooiXRxhIT+UgAydwywIa9vcvunIZcqP0VtlrZGVt/h4X/xQMpFHzVy3szmTfPj5S05LqfTmZldW19I7uZ29re2d3LF/brNoyNwJoIVWiaPlhUUmONJClsRgYh8BU2/NHV1G/co7Ey1Lc0jrATwEDLvhRAqdTNF9pW6rtym4ZI0E3Kp5NuvuiW3Bn4MvHmpMjmqHbzX+1eKOIANQkF1rY8N6JOAoakUDjJtWOLEYgRDLCVUg0B2k4yiz7hx7EFCnmEhkvFZyL+3kggsHYc+OlkADS0i95U/M9rxdS/6CRSRzGhFtNDJBXODllhZNoJ8p40SATT5Mil5gIMEKGRHIRIxTgtKZf24S1+v0zq5ZLnlrybs2Llct5Mlh2yI3bCPHbOKuyaVVmNCfbAntgze3EenVfnzXn/Gc04850D9gfOxze/aJg+</latexit>

� (�)
<latexit sha1_base64="LKT62RF4/UaWxo9yA6Xr9k6HztE=">AAACD3icbVDLSgNBEJz1GeMr6jGXwSBEkLArgh6DXjxGMA/IrqF30kmGzD6Y6RVCyMFP8Cu86smbePUTPPgvbtYcNLFORVU33VV+rKQh2/60lpZXVtfWcxv5za3tnd3C3n7DRIkWWBeRinTLB4NKhlgnSQpbsUYIfIVNf3g19Zv3qI2MwlsaxegF0A9lTwqgVOoUim4XFYF74irsUfnOFVILV8v+gI47hZJdsTPwReLMSInNUOsUvtxuJJIAQxIKjGk7dkzeGDRJoXCSdxODMYgh9LGd0hACNN44CzHhR4kBiniMmkvFMxF/b4whMGYU+OlkADQw895U/M9rJ9S78MYyjBPCUEwPkVSYHTJCy7Qd5F2pkQimnyOXIReggQi15CBEKiZpXfm0D2c+/SJpnFYcu+LcnJWql7NmcqzIDlmZOeycVdk1q7E6E+yBPbFn9mI9Wq/Wm/X+M7pkzXYO2B9YH99NtpxZ</latexit><latexit sha1_base64="LKT62RF4/UaWxo9yA6Xr9k6HztE=">AAACD3icbVDLSgNBEJz1GeMr6jGXwSBEkLArgh6DXjxGMA/IrqF30kmGzD6Y6RVCyMFP8Cu86smbePUTPPgvbtYcNLFORVU33VV+rKQh2/60lpZXVtfWcxv5za3tnd3C3n7DRIkWWBeRinTLB4NKhlgnSQpbsUYIfIVNf3g19Zv3qI2MwlsaxegF0A9lTwqgVOoUim4XFYF74irsUfnOFVILV8v+gI47hZJdsTPwReLMSInNUOsUvtxuJJIAQxIKjGk7dkzeGDRJoXCSdxODMYgh9LGd0hACNN44CzHhR4kBiniMmkvFMxF/b4whMGYU+OlkADQw895U/M9rJ9S78MYyjBPCUEwPkVSYHTJCy7Qd5F2pkQimnyOXIReggQi15CBEKiZpXfm0D2c+/SJpnFYcu+LcnJWql7NmcqzIDlmZOeycVdk1q7E6E+yBPbFn9mI9Wq/Wm/X+M7pkzXYO2B9YH99NtpxZ</latexit><latexit sha1_base64="LKT62RF4/UaWxo9yA6Xr9k6HztE=">AAACD3icbVDLSgNBEJz1GeMr6jGXwSBEkLArgh6DXjxGMA/IrqF30kmGzD6Y6RVCyMFP8Cu86smbePUTPPgvbtYcNLFORVU33VV+rKQh2/60lpZXVtfWcxv5za3tnd3C3n7DRIkWWBeRinTLB4NKhlgnSQpbsUYIfIVNf3g19Zv3qI2MwlsaxegF0A9lTwqgVOoUim4XFYF74irsUfnOFVILV8v+gI47hZJdsTPwReLMSInNUOsUvtxuJJIAQxIKjGk7dkzeGDRJoXCSdxODMYgh9LGd0hACNN44CzHhR4kBiniMmkvFMxF/b4whMGYU+OlkADQw895U/M9rJ9S78MYyjBPCUEwPkVSYHTJCy7Qd5F2pkQimnyOXIReggQi15CBEKiZpXfm0D2c+/SJpnFYcu+LcnJWql7NmcqzIDlmZOeycVdk1q7E6E+yBPbFn9mI9Wq/Wm/X+M7pkzXYO2B9YH99NtpxZ</latexit><latexit sha1_base64="LKT62RF4/UaWxo9yA6Xr9k6HztE=">AAACD3icbVDLSgNBEJz1GeMr6jGXwSBEkLArgh6DXjxGMA/IrqF30kmGzD6Y6RVCyMFP8Cu86smbePUTPPgvbtYcNLFORVU33VV+rKQh2/60lpZXVtfWcxv5za3tnd3C3n7DRIkWWBeRinTLB4NKhlgnSQpbsUYIfIVNf3g19Zv3qI2MwlsaxegF0A9lTwqgVOoUim4XFYF74irsUfnOFVILV8v+gI47hZJdsTPwReLMSInNUOsUvtxuJJIAQxIKjGk7dkzeGDRJoXCSdxODMYgh9LGd0hACNN44CzHhR4kBiniMmkvFMxF/b4whMGYU+OlkADQw895U/M9rJ9S78MYyjBPCUEwPkVSYHTJCy7Qd5F2pkQimnyOXIReggQi15CBEKiZpXfm0D2c+/SJpnFYcu+LcnJWql7NmcqzIDlmZOeycVdk1q7E6E+yBPbFn9mI9Wq/Wm/X+M7pkzXYO2B9YH99NtpxZ</latexit>

Highlights: 
• NO𝜈A—T2K agreement with  

• more precise measurement 

• Normal Ordering at 2𝝈

Strong Thermal 
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<latexit sha1_base64="L63Xuntpn22A6ziBmmncF24ZsOU=">AAACDHicbVC7TsNAEDzzDOEVoEGiOREhUUU2QoIygoYySOQhxSZaXzbhlPNDd2ukyAqfwFfQQkWHaPkHCv4F26SAhKlGM7vanfFjJQ3Z9qe1sLi0vLJaWiuvb2xubVd2dlsmSrTApohUpDs+GFQyxCZJUtiJNULgK2z7o8vcb9+jNjIKb2gcoxfAMJQDKYAyqVfZd/uoCLir0BgjA27fukJqwXuVql2zC/B54kxJlU3R6FW+3H4kkgBDEgqM6Tp2TF4KmqRQOCm7icEYxAiG2M1oCAEaLy0STPhRYoAiHqPmUvFCxN8bKQTGjAM/mwyA7sysl4v/ed2EBudeKsM4IQxFfoikwuKQEVpm1SDvS41EkH+OXIZcgAYi1JKDEJmYZF2Vsz6c2fTzpHVSc+yac31arV9MmymxA3bIjpnDzlidXbEGazLBHtgTe2Yv1qP1ar1Z7z+jC9Z0Z4/9gfXxDYbtms0=</latexit><latexit sha1_base64="L63Xuntpn22A6ziBmmncF24ZsOU=">AAACDHicbVC7TsNAEDzzDOEVoEGiOREhUUU2QoIygoYySOQhxSZaXzbhlPNDd2ukyAqfwFfQQkWHaPkHCv4F26SAhKlGM7vanfFjJQ3Z9qe1sLi0vLJaWiuvb2xubVd2dlsmSrTApohUpDs+GFQyxCZJUtiJNULgK2z7o8vcb9+jNjIKb2gcoxfAMJQDKYAyqVfZd/uoCLir0BgjA27fukJqwXuVql2zC/B54kxJlU3R6FW+3H4kkgBDEgqM6Tp2TF4KmqRQOCm7icEYxAiG2M1oCAEaLy0STPhRYoAiHqPmUvFCxN8bKQTGjAM/mwyA7sysl4v/ed2EBudeKsM4IQxFfoikwuKQEVpm1SDvS41EkH+OXIZcgAYi1JKDEJmYZF2Vsz6c2fTzpHVSc+yac31arV9MmymxA3bIjpnDzlidXbEGazLBHtgTe2Yv1qP1ar1Z7z+jC9Z0Z4/9gfXxDYbtms0=</latexit><latexit sha1_base64="L63Xuntpn22A6ziBmmncF24ZsOU=">AAACDHicbVC7TsNAEDzzDOEVoEGiOREhUUU2QoIygoYySOQhxSZaXzbhlPNDd2ukyAqfwFfQQkWHaPkHCv4F26SAhKlGM7vanfFjJQ3Z9qe1sLi0vLJaWiuvb2xubVd2dlsmSrTApohUpDs+GFQyxCZJUtiJNULgK2z7o8vcb9+jNjIKb2gcoxfAMJQDKYAyqVfZd/uoCLir0BgjA27fukJqwXuVql2zC/B54kxJlU3R6FW+3H4kkgBDEgqM6Tp2TF4KmqRQOCm7icEYxAiG2M1oCAEaLy0STPhRYoAiHqPmUvFCxN8bKQTGjAM/mwyA7sysl4v/ed2EBudeKsM4IQxFfoikwuKQEVpm1SDvS41EkH+OXIZcgAYi1JKDEJmYZF2Vsz6c2fTzpHVSc+yac31arV9MmymxA3bIjpnDzlidXbEGazLBHtgTe2Yv1qP1ar1Z7z+jC9Z0Z4/9gfXxDYbtms0=</latexit><latexit sha1_base64="L63Xuntpn22A6ziBmmncF24ZsOU=">AAACDHicbVC7TsNAEDzzDOEVoEGiOREhUUU2QoIygoYySOQhxSZaXzbhlPNDd2ukyAqfwFfQQkWHaPkHCv4F26SAhKlGM7vanfFjJQ3Z9qe1sLi0vLJaWiuvb2xubVd2dlsmSrTApohUpDs+GFQyxCZJUtiJNULgK2z7o8vcb9+jNjIKb2gcoxfAMJQDKYAyqVfZd/uoCLir0BgjA27fukJqwXuVql2zC/B54kxJlU3R6FW+3H4kkgBDEgqM6Tp2TF4KmqRQOCm7icEYxAiG2M1oCAEaLy0STPhRYoAiHqPmUvFCxN8bKQTGjAM/mwyA7sysl4v/ed2EBudeKsM4IQxFfoikwuKQEVpm1SDvS41EkH+OXIZcgAYi1JKDEJmYZF2Vsz6c2fTzpHVSc+yac31arV9MmymxA3bIjpnDzlidXbEGazLBHtgTe2Yv1qP1ar1Z7z+jC9Z0Z4/9gfXxDYbtms0=</latexit>

sin2 ✓23 & 0.5
<latexit sha1_base64="dOhmN+u3dj4bk3lEUvi2vxknsB4=">AAACEXicbVC7TsNAEDzzDOEVoERIJyIkqsgOICgjaCiDRB5SHKL1sSSnnM/W3RopslLxCXwFLVR0iJYvoOBfcEIKSJhqNDOr3Z0gVtKS6346c/MLi0vLuZX86tr6xmZha7tuo8QIrIlIRaYZgEUlNdZIksJmbBDCQGEj6F+M/MY9GisjfU2DGNshdLW8kwIokzqFPd9KfVP2qYcEnbR8NOR+l7J8yN3SSadQdEvuGHyWeBNSZBNUO4Uv/zYSSYiahAJrW54bUzsFQ1IoHOb9xGIMog9dbGVUQ4i2nY7fGPKDxAJFPEbDpeJjEX9PpBBaOwiDLBkC9ey0NxL/81oJ3Z21U6njhFCL0SKSCseLrDAy6wf5rTRIBKPLkUvNBRggQiM5CJGJSVZYPuvDm/5+ltTLJc8teVfHxcr5pJkc22X77JB57JRV2CWrshoT7IE9sWf24jw6r86b8/4TnXMmMzvsD5yPb8H9nHs=</latexit><latexit sha1_base64="dOhmN+u3dj4bk3lEUvi2vxknsB4=">AAACEXicbVC7TsNAEDzzDOEVoERIJyIkqsgOICgjaCiDRB5SHKL1sSSnnM/W3RopslLxCXwFLVR0iJYvoOBfcEIKSJhqNDOr3Z0gVtKS6346c/MLi0vLuZX86tr6xmZha7tuo8QIrIlIRaYZgEUlNdZIksJmbBDCQGEj6F+M/MY9GisjfU2DGNshdLW8kwIokzqFPd9KfVP2qYcEnbR8NOR+l7J8yN3SSadQdEvuGHyWeBNSZBNUO4Uv/zYSSYiahAJrW54bUzsFQ1IoHOb9xGIMog9dbGVUQ4i2nY7fGPKDxAJFPEbDpeJjEX9PpBBaOwiDLBkC9ey0NxL/81oJ3Z21U6njhFCL0SKSCseLrDAy6wf5rTRIBKPLkUvNBRggQiM5CJGJSVZYPuvDm/5+ltTLJc8teVfHxcr5pJkc22X77JB57JRV2CWrshoT7IE9sWf24jw6r86b8/4TnXMmMzvsD5yPb8H9nHs=</latexit><latexit sha1_base64="dOhmN+u3dj4bk3lEUvi2vxknsB4=">AAACEXicbVC7TsNAEDzzDOEVoERIJyIkqsgOICgjaCiDRB5SHKL1sSSnnM/W3RopslLxCXwFLVR0iJYvoOBfcEIKSJhqNDOr3Z0gVtKS6346c/MLi0vLuZX86tr6xmZha7tuo8QIrIlIRaYZgEUlNdZIksJmbBDCQGEj6F+M/MY9GisjfU2DGNshdLW8kwIokzqFPd9KfVP2qYcEnbR8NOR+l7J8yN3SSadQdEvuGHyWeBNSZBNUO4Uv/zYSSYiahAJrW54bUzsFQ1IoHOb9xGIMog9dbGVUQ4i2nY7fGPKDxAJFPEbDpeJjEX9PpBBaOwiDLBkC9ey0NxL/81oJ3Z21U6njhFCL0SKSCseLrDAy6wf5rTRIBKPLkUvNBRggQiM5CJGJSVZYPuvDm/5+ltTLJc8teVfHxcr5pJkc22X77JB57JRV2CWrshoT7IE9sWf24jw6r86b8/4TnXMmMzvsD5yPb8H9nHs=</latexit><latexit sha1_base64="dOhmN+u3dj4bk3lEUvi2vxknsB4=">AAACEXicbVC7TsNAEDzzDOEVoERIJyIkqsgOICgjaCiDRB5SHKL1sSSnnM/W3RopslLxCXwFLVR0iJYvoOBfcEIKSJhqNDOr3Z0gVtKS6346c/MLi0vLuZX86tr6xmZha7tuo8QIrIlIRaYZgEUlNdZIksJmbBDCQGEj6F+M/MY9GisjfU2DGNshdLW8kwIokzqFPd9KfVP2qYcEnbR8NOR+l7J8yN3SSadQdEvuGHyWeBNSZBNUO4Uv/zYSSYiahAJrW54bUzsFQ1IoHOb9xGIMog9dbGVUQ4i2nY7fGPKDxAJFPEbDpeJjEX9PpBBaOwiDLBkC9ey0NxL/81oJ3Z21U6njhFCL0SKSCseLrDAy6wf5rTRIBKPLkUvNBRggQiM5CJGJSVZYPuvDm/5+ltTLJc8teVfHxcr5pJkc22X77JB57JRV2CWrshoT7IE9sWf24jw6r86b8/4TnXMmMzvsD5yPb8H9nHs=</latexit>
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SO(10)-inspired model
In minimal SO(10) GUT, neutrino masses and mixings are naturally explained by 
type-I seesaw mechanism, while the type-II contribution is in general subdominant. 

Assuming a particular Higgs scalar sector, the neutrino Dirac mass matrix has 
approximatively the same structure of up-quark mass matrix:

m⌫ = �mD
1

MR
mT

D

mD = V †
LDmDUR
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SO(10)-inspired condition

Parameters

Benchmark 
values ↵1,3 = 1 ↵2 = 5
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We impose two independent conditions to the paradigm of thermal leptogenesis: 

•  successful condition 

•  strong thermal condition (or independence of initial conditions)

Strong Thermal Leptogenesis

Planck Collaboration, 
Astron.Astrophys. 594 (2016)⌘lepB = ↵sph

N f
B�L

N rec
�

= (6.10± 0.04)⇥ 10�10

<latexit sha1_base64="AzJENODYid4snWC228cgp2QVx0g="></latexit><latexit sha1_base64="AzJENODYid4snWC228cgp2QVx0g="></latexit><latexit sha1_base64="AzJENODYid4snWC228cgp2QVx0g="></latexit><latexit sha1_base64="AzJENODYid4snWC228cgp2QVx0g="></latexit>

contribution from 
thermal leptogenesis

contribution from a pre-existing 
asymmetry that has to be washed-out!

• GUT bosons decays [Yoshimura, PRL 41 (1978)] 
• Affleck-Dine mechanism [Affleck and Dine, 

Nucl. Phys. B (1985)] 
• Gravity [Kallosh et al., PRD 52 (1995)]

Fukugita and Yanagida, PLB 174 (1986)

4/12

N f
B�L = N lep,f

B�L +Np,f
B�L ' N lep,f
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The strong thermal leptogenesis naturally works for hierarchical RH mass spectrum: 

The two contributions read 

MR3 � 1012 GeV , 1012 GeV � MR2 � 109 GeV , 109 GeV � MR1
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leptogenesis scale wash-out scale

Definitions:

"i↵ ⌘
<latexit sha1_base64="W/AxAd10ReyhcrWCUKJJSpcDxi8=">AAACEHicbVC7TsNAEDzzDOEVoITiRIREFdkICUoEDWWQSIIUR9H6WGDF2T7u1pGQlYZP4CtooaJDtPwBBf+CE1JAwlSzM7va3YmMJse+/+lNTc/Mzs2XFsqLS8srq5W19aZLM6uwoVKd2osIHGpKsMHEGi+MRYgjja3o9mTgt3poHaXJOd8b7MRwndAVKeBC6la2wh5YNI50UeUUgjY30Jch3mXU61aqfs0fQk6SYESqYoR6t/IVXqYqizFhpcG5duAb7uRgmZTGfjnMHBpQt3CN7YImEKPr5MMv+nInc8CpNGglaTkU8fdEDrFz93FUdMbAN27cG4j/ee2Mrw47OSUmY0zUYBGTxuEipywV8aC8JIvMMLgcJSVSgQVmtCRBqULMirzKRR7B+PeTpLlXC/xacLZfPToeJVMSm2Jb7IpAHIgjcSrqoiGUeBBP4lm8eI/eq/fmvf+0TnmjmQ3xB97HN5Azna8=</latexit><latexit sha1_base64="W/AxAd10ReyhcrWCUKJJSpcDxi8=">AAACEHicbVC7TsNAEDzzDOEVoITiRIREFdkICUoEDWWQSIIUR9H6WGDF2T7u1pGQlYZP4CtooaJDtPwBBf+CE1JAwlSzM7va3YmMJse+/+lNTc/Mzs2XFsqLS8srq5W19aZLM6uwoVKd2osIHGpKsMHEGi+MRYgjja3o9mTgt3poHaXJOd8b7MRwndAVKeBC6la2wh5YNI50UeUUgjY30Jch3mXU61aqfs0fQk6SYESqYoR6t/IVXqYqizFhpcG5duAb7uRgmZTGfjnMHBpQt3CN7YImEKPr5MMv+nInc8CpNGglaTkU8fdEDrFz93FUdMbAN27cG4j/ee2Mrw47OSUmY0zUYBGTxuEipywV8aC8JIvMMLgcJSVSgQVmtCRBqULMirzKRR7B+PeTpLlXC/xacLZfPToeJVMSm2Jb7IpAHIgjcSrqoiGUeBBP4lm8eI/eq/fmvf+0TnmjmQ3xB97HN5Azna8=</latexit><latexit sha1_base64="W/AxAd10ReyhcrWCUKJJSpcDxi8=">AAACEHicbVC7TsNAEDzzDOEVoITiRIREFdkICUoEDWWQSIIUR9H6WGDF2T7u1pGQlYZP4CtooaJDtPwBBf+CE1JAwlSzM7va3YmMJse+/+lNTc/Mzs2XFsqLS8srq5W19aZLM6uwoVKd2osIHGpKsMHEGi+MRYgjja3o9mTgt3poHaXJOd8b7MRwndAVKeBC6la2wh5YNI50UeUUgjY30Jch3mXU61aqfs0fQk6SYESqYoR6t/IVXqYqizFhpcG5duAb7uRgmZTGfjnMHBpQt3CN7YImEKPr5MMv+nInc8CpNGglaTkU8fdEDrFz93FUdMbAN27cG4j/ee2Mrw47OSUmY0zUYBGTxuEipywV8aC8JIvMMLgcJSVSgQVmtCRBqULMirzKRR7B+PeTpLlXC/xacLZfPToeJVMSm2Jb7IpAHIgjcSrqoiGUeBBP4lm8eI/eq/fmvf+0TnmjmQ3xB97HN5Azna8=</latexit><latexit sha1_base64="W/AxAd10ReyhcrWCUKJJSpcDxi8=">AAACEHicbVC7TsNAEDzzDOEVoITiRIREFdkICUoEDWWQSIIUR9H6WGDF2T7u1pGQlYZP4CtooaJDtPwBBf+CE1JAwlSzM7va3YmMJse+/+lNTc/Mzs2XFsqLS8srq5W19aZLM6uwoVKd2osIHGpKsMHEGi+MRYgjja3o9mTgt3poHaXJOd8b7MRwndAVKeBC6la2wh5YNI50UeUUgjY30Jch3mXU61aqfs0fQk6SYESqYoR6t/IVXqYqizFhpcG5duAb7uRgmZTGfjnMHBpQt3CN7YImEKPr5MMv+nInc8CpNGglaTkU8fdEDrFz93FUdMbAN27cG4j/ee2Mrw47OSUmY0zUYBGTxuEipywV8aC8JIvMMLgcJSVSgQVmtCRBqULMirzKRR7B+PeTpLlXC/xacLZfPToeJVMSm2Jb7IpAHIgjcSrqoiGUeBBP4lm8eI/eq/fmvf+0TnmjmQ3xB97HN5Azna8=</latexit>

flavoured CP asymmetries
Ki↵ ⌘

<latexit sha1_base64="/gObB9zlLIaX3JNxOY4QF57umxQ=">AAACBnicbVC7TgJBFJ3FF+ILsbSZSEysyK4x0ZJoY2KDiTwS2JC7wwUmzD6cuUskG3q/wlYrO2Prb1j4L+4ihYKnOjnn3txzjxcpaci2P63cyura+kZ+s7C1vbO7V9wvNUwYa4F1EapQtzwwqGSAdZKksBVpBN9T2PRGV5nfHKM2MgzuaBKh68MgkH0pgFKpWyzddBPZARUNYco7eB/LcbdYtiv2DHyZOHNSZnPUusWvTi8UsY8BCQXGtB07IjcBTVIonBY6scEIxAgG2E5pAD4aN5lln/Lj2ACFPELNpeIzEX9vJOAbM/G9dNIHGppFLxP/89ox9S/cRAZRTBiI7BBJhbNDRmiZloK8JzUSQZYcuQy4AA1EqCUHIVIxTlsqpH04i98vk8ZpxbErzu1ZuXo5bybPDtkRO2EOO2dVds1qrM4Ee2BP7Jm9WI/Wq/Vmvf+M5qz5zgH7A+vjG/wymPc=</latexit><latexit sha1_base64="/gObB9zlLIaX3JNxOY4QF57umxQ=">AAACBnicbVC7TgJBFJ3FF+ILsbSZSEysyK4x0ZJoY2KDiTwS2JC7wwUmzD6cuUskG3q/wlYrO2Prb1j4L+4ihYKnOjnn3txzjxcpaci2P63cyura+kZ+s7C1vbO7V9wvNUwYa4F1EapQtzwwqGSAdZKksBVpBN9T2PRGV5nfHKM2MgzuaBKh68MgkH0pgFKpWyzddBPZARUNYco7eB/LcbdYtiv2DHyZOHNSZnPUusWvTi8UsY8BCQXGtB07IjcBTVIonBY6scEIxAgG2E5pAD4aN5lln/Lj2ACFPELNpeIzEX9vJOAbM/G9dNIHGppFLxP/89ox9S/cRAZRTBiI7BBJhbNDRmiZloK8JzUSQZYcuQy4AA1EqCUHIVIxTlsqpH04i98vk8ZpxbErzu1ZuXo5bybPDtkRO2EOO2dVds1qrM4Ee2BP7Jm9WI/Wq/Vmvf+M5qz5zgH7A+vjG/wymPc=</latexit><latexit sha1_base64="/gObB9zlLIaX3JNxOY4QF57umxQ=">AAACBnicbVC7TgJBFJ3FF+ILsbSZSEysyK4x0ZJoY2KDiTwS2JC7wwUmzD6cuUskG3q/wlYrO2Prb1j4L+4ihYKnOjnn3txzjxcpaci2P63cyura+kZ+s7C1vbO7V9wvNUwYa4F1EapQtzwwqGSAdZKksBVpBN9T2PRGV5nfHKM2MgzuaBKh68MgkH0pgFKpWyzddBPZARUNYco7eB/LcbdYtiv2DHyZOHNSZnPUusWvTi8UsY8BCQXGtB07IjcBTVIonBY6scEIxAgG2E5pAD4aN5lln/Lj2ACFPELNpeIzEX9vJOAbM/G9dNIHGppFLxP/89ox9S/cRAZRTBiI7BBJhbNDRmiZloK8JzUSQZYcuQy4AA1EqCUHIVIxTlsqpH04i98vk8ZpxbErzu1ZuXo5bybPDtkRO2EOO2dVds1qrM4Ee2BP7Jm9WI/Wq/Vmvf+M5qz5zgH7A+vjG/wymPc=</latexit><latexit sha1_base64="/gObB9zlLIaX3JNxOY4QF57umxQ=">AAACBnicbVC7TgJBFJ3FF+ILsbSZSEysyK4x0ZJoY2KDiTwS2JC7wwUmzD6cuUskG3q/wlYrO2Prb1j4L+4ihYKnOjnn3txzjxcpaci2P63cyura+kZ+s7C1vbO7V9wvNUwYa4F1EapQtzwwqGSAdZKksBVpBN9T2PRGV5nfHKM2MgzuaBKh68MgkH0pgFKpWyzddBPZARUNYco7eB/LcbdYtiv2DHyZOHNSZnPUusWvTi8UsY8BCQXGtB07IjcBTVIonBY6scEIxAgG2E5pAD4aN5lln/Lj2ACFPELNpeIzEX9vJOAbM/G9dNIHGppFLxP/89ox9S/cRAZRTBiI7BBJhbNDRmiZloK8JzUSQZYcuQy4AA1EqCUHIVIxTlsqpH04i98vk8ZpxbErzu1ZuXo5bybPDtkRO2EOO2dVds1qrM4Ee2BP7Jm9WI/Wq/Vmvf+M5qz5zgH7A+vjG/wymPc=</latexit>

flavoured decay rates

 ⌘
<latexit sha1_base64="ly+2/wez7T0yfjQ6YMzx7bsncHs=">AAAB/3icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVrS+bMIpZ/tyt44UWSn4Clqo6BAtn0LBv2CHFJAw1WhmVzs7gVbSkut+Oiura+sbm4Wt4vbO7t5+6eCwYePECKyLWMWmFYBFJSOskySFLW0QwkBhMxje5H5zjMbKOLqniUY/hEEk+1IAZZLfGYLWwDs4SuS4Wyq7FXcGvky8OSmzOWrd0lenF4skxIiEAmvbnqvJT8GQFAqnxU5iUYMYwgDbGY0gROuns9BTfppYoJhrNFwqPhPx90YKobWTMMgmQ6AHu+jl4n9eO6H+lZ/KSCeEkcgPkVQ4O2SFkVkbyHvSIBHkyZHLiAswQIRGchAiE5OsnmLWh7f4/TJpnFc8t+LdXZSr1/NmCuyYnbAz5rFLVmW3rMbqTLARe2LP7MV5dF6dN+f9Z3TFme8csT9wPr4Bh7GWkA==</latexit><latexit sha1_base64="ly+2/wez7T0yfjQ6YMzx7bsncHs=">AAAB/3icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVrS+bMIpZ/tyt44UWSn4Clqo6BAtn0LBv2CHFJAw1WhmVzs7gVbSkut+Oiura+sbm4Wt4vbO7t5+6eCwYePECKyLWMWmFYBFJSOskySFLW0QwkBhMxje5H5zjMbKOLqniUY/hEEk+1IAZZLfGYLWwDs4SuS4Wyq7FXcGvky8OSmzOWrd0lenF4skxIiEAmvbnqvJT8GQFAqnxU5iUYMYwgDbGY0gROuns9BTfppYoJhrNFwqPhPx90YKobWTMMgmQ6AHu+jl4n9eO6H+lZ/KSCeEkcgPkVQ4O2SFkVkbyHvSIBHkyZHLiAswQIRGchAiE5OsnmLWh7f4/TJpnFc8t+LdXZSr1/NmCuyYnbAz5rFLVmW3rMbqTLARe2LP7MV5dF6dN+f9Z3TFme8csT9wPr4Bh7GWkA==</latexit><latexit sha1_base64="ly+2/wez7T0yfjQ6YMzx7bsncHs=">AAAB/3icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVrS+bMIpZ/tyt44UWSn4Clqo6BAtn0LBv2CHFJAw1WhmVzs7gVbSkut+Oiura+sbm4Wt4vbO7t5+6eCwYePECKyLWMWmFYBFJSOskySFLW0QwkBhMxje5H5zjMbKOLqniUY/hEEk+1IAZZLfGYLWwDs4SuS4Wyq7FXcGvky8OSmzOWrd0lenF4skxIiEAmvbnqvJT8GQFAqnxU5iUYMYwgDbGY0gROuns9BTfppYoJhrNFwqPhPx90YKobWTMMgmQ6AHu+jl4n9eO6H+lZ/KSCeEkcgPkVQ4O2SFkVkbyHvSIBHkyZHLiAswQIRGchAiE5OsnmLWh7f4/TJpnFc8t+LdXZSr1/NmCuyYnbAz5rFLVmW3rMbqTLARe2LP7MV5dF6dN+f9Z3TFme8csT9wPr4Bh7GWkA==</latexit><latexit sha1_base64="ly+2/wez7T0yfjQ6YMzx7bsncHs=">AAAB/3icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVrS+bMIpZ/tyt44UWSn4Clqo6BAtn0LBv2CHFJAw1WhmVzs7gVbSkut+Oiura+sbm4Wt4vbO7t5+6eCwYePECKyLWMWmFYBFJSOskySFLW0QwkBhMxje5H5zjMbKOLqniUY/hEEk+1IAZZLfGYLWwDs4SuS4Wyq7FXcGvky8OSmzOWrd0lenF4skxIiEAmvbnqvJT8GQFAqnxU5iUYMYwgDbGY0gROuns9BTfppYoJhrNFwqPhPx90YKobWTMMgmQ6AHu+jl4n9eO6H+lZ/KSCeEkcgPkVQ4O2SFkVkbyHvSIBHkyZHLiAswQIRGchAiE5OsnmLWh7f4/TJpnFc8t+LdXZSr1/NmCuyYnbAz5rFLVmW3rMbqTLARe2LP7MV5dF6dN+f9Z3TFme8csT9wPr4Bh7GWkA==</latexit> efficiency factor

p↵ ⌘
<latexit sha1_base64="wCdNUU1k1vLZ5muegtHUOkbg9TY=">AAACA3icbVA9TwJBEN3DL8QPUEubjcTEitwZEy2JNpaYyEcChMwtA2zYu1t3Z0kIofRX2GplZ2z9IRb+Fw+kUPBVL+/NZN68UCtpyfc/vcza+sbmVnY7t7O7t58vHBzWbOKMwKpIVGIaIVhUMsYqSVLY0AYhChXWw+HNzK+P0FiZxPc01tiOoB/LnhRAqdQp5HWnBUoPgLfwwclRp1D0S/4cfJUEC1JkC1Q6ha9WNxEuwpiEAmubga+pPQFDUiic5lrOogYxhD42UxpDhLY9mQef8lNngRKu0XCp+FzE3xsTiKwdR2E6GQEN7LI3E//zmo56V+2JjLUjjMXsEEmF80NWGJk2grwrDRLBLDlyGXMBBojQSA5CpKJLK8qlfQTL36+S2nkp8EvB3UWxfL1oJsuO2Qk7YwG7ZGV2yyqsygRz7Ik9sxfv0Xv13rz3n9GMt9g5Yn/gfXwDjVSXnQ==</latexit><latexit sha1_base64="wCdNUU1k1vLZ5muegtHUOkbg9TY=">AAACA3icbVA9TwJBEN3DL8QPUEubjcTEitwZEy2JNpaYyEcChMwtA2zYu1t3Z0kIofRX2GplZ2z9IRb+Fw+kUPBVL+/NZN68UCtpyfc/vcza+sbmVnY7t7O7t58vHBzWbOKMwKpIVGIaIVhUMsYqSVLY0AYhChXWw+HNzK+P0FiZxPc01tiOoB/LnhRAqdQp5HWnBUoPgLfwwclRp1D0S/4cfJUEC1JkC1Q6ha9WNxEuwpiEAmubga+pPQFDUiic5lrOogYxhD42UxpDhLY9mQef8lNngRKu0XCp+FzE3xsTiKwdR2E6GQEN7LI3E//zmo56V+2JjLUjjMXsEEmF80NWGJk2grwrDRLBLDlyGXMBBojQSA5CpKJLK8qlfQTL36+S2nkp8EvB3UWxfL1oJsuO2Qk7YwG7ZGV2yyqsygRz7Ik9sxfv0Xv13rz3n9GMt9g5Yn/gfXwDjVSXnQ==</latexit><latexit sha1_base64="wCdNUU1k1vLZ5muegtHUOkbg9TY=">AAACA3icbVA9TwJBEN3DL8QPUEubjcTEitwZEy2JNpaYyEcChMwtA2zYu1t3Z0kIofRX2GplZ2z9IRb+Fw+kUPBVL+/NZN68UCtpyfc/vcza+sbmVnY7t7O7t58vHBzWbOKMwKpIVGIaIVhUMsYqSVLY0AYhChXWw+HNzK+P0FiZxPc01tiOoB/LnhRAqdQp5HWnBUoPgLfwwclRp1D0S/4cfJUEC1JkC1Q6ha9WNxEuwpiEAmubga+pPQFDUiic5lrOogYxhD42UxpDhLY9mQef8lNngRKu0XCp+FzE3xsTiKwdR2E6GQEN7LI3E//zmo56V+2JjLUjjMXsEEmF80NWGJk2grwrDRLBLDlyGXMBBojQSA5CpKJLK8qlfQTL36+S2nkp8EvB3UWxfL1oJsuO2Qk7YwG7ZGV2yyqsygRz7Ik9sxfv0Xv13rz3n9GMt9g5Yn/gfXwDjVSXnQ==</latexit><latexit sha1_base64="wCdNUU1k1vLZ5muegtHUOkbg9TY=">AAACA3icbVA9TwJBEN3DL8QPUEubjcTEitwZEy2JNpaYyEcChMwtA2zYu1t3Z0kIofRX2GplZ2z9IRb+Fw+kUPBVL+/NZN68UCtpyfc/vcza+sbmVnY7t7O7t58vHBzWbOKMwKpIVGIaIVhUMsYqSVLY0AYhChXWw+HNzK+P0FiZxPc01tiOoB/LnhRAqdQp5HWnBUoPgLfwwclRp1D0S/4cfJUEC1JkC1Q6ha9WNxEuwpiEAmubga+pPQFDUiic5lrOogYxhD42UxpDhLY9mQef8lNngRKu0XCp+FzE3xsTiKwdR2E6GQEN7LI3E//zmo56V+2JjLUjjMXsEEmF80NWGJk2grwrDRLBLDlyGXMBBojQSA5CpKJLK8qlfQTL36+S2nkp8EvB3UWxfL1oJsuO2Qk7YwG7ZGV2yyqsygRz7Ik9sxfv0Xv13rz3n9GMt9g5Yn/gfXwDjVSXnQ==</latexit>

flavour ratios
f1,2 ⌘

<latexit sha1_base64="/0zLdEc/cxrqywquQCzvTw+Ohps=">AAACAHicbVC7TsNAEDzzDOEVoKQ5ESFRoMiOkKCMoKEMEnlIiYnOl0045Xw2d3uRIisNX0ELFR2i5U8o+Bfs4AISphrN7GpnJ4ilMOi6n87S8srq2npho7i5tb2zW9rbb5rIag4NHslItwNmQAoFDRQooR1rYGEgoRWMrjK/NQZtRKRucRKDH7KhEgPBGabS3aCXeKfVKe3CgxXjXqnsVtwZ6CLxclImOeq90le3H3EbgkIumTEdz43RT5hGwSVMi11rIGZ8xIbQSaliIRg/maWe0mNrGEY0Bk2FpDMRfm8kLDRmEgbpZMjw3sx7mfif17E4uPAToWKLoHh2CIWE2SHDtUjrANoXGhBZlhyoUJQzzRBBC8o4T0Wb9lNM+/Dmv18kzWrFcyvezVm5dpk3UyCH5IicEI+ckxq5JnXSIJxo8kSeyYvz6Lw6b877z+iSk+8ckD9wPr4BgBeWfQ==</latexit><latexit sha1_base64="/0zLdEc/cxrqywquQCzvTw+Ohps=">AAACAHicbVC7TsNAEDzzDOEVoKQ5ESFRoMiOkKCMoKEMEnlIiYnOl0045Xw2d3uRIisNX0ELFR2i5U8o+Bfs4AISphrN7GpnJ4ilMOi6n87S8srq2npho7i5tb2zW9rbb5rIag4NHslItwNmQAoFDRQooR1rYGEgoRWMrjK/NQZtRKRucRKDH7KhEgPBGabS3aCXeKfVKe3CgxXjXqnsVtwZ6CLxclImOeq90le3H3EbgkIumTEdz43RT5hGwSVMi11rIGZ8xIbQSaliIRg/maWe0mNrGEY0Bk2FpDMRfm8kLDRmEgbpZMjw3sx7mfif17E4uPAToWKLoHh2CIWE2SHDtUjrANoXGhBZlhyoUJQzzRBBC8o4T0Wb9lNM+/Dmv18kzWrFcyvezVm5dpk3UyCH5IicEI+ckxq5JnXSIJxo8kSeyYvz6Lw6b877z+iSk+8ckD9wPr4BgBeWfQ==</latexit><latexit sha1_base64="/0zLdEc/cxrqywquQCzvTw+Ohps=">AAACAHicbVC7TsNAEDzzDOEVoKQ5ESFRoMiOkKCMoKEMEnlIiYnOl0045Xw2d3uRIisNX0ELFR2i5U8o+Bfs4AISphrN7GpnJ4ilMOi6n87S8srq2npho7i5tb2zW9rbb5rIag4NHslItwNmQAoFDRQooR1rYGEgoRWMrjK/NQZtRKRucRKDH7KhEgPBGabS3aCXeKfVKe3CgxXjXqnsVtwZ6CLxclImOeq90le3H3EbgkIumTEdz43RT5hGwSVMi11rIGZ8xIbQSaliIRg/maWe0mNrGEY0Bk2FpDMRfm8kLDRmEgbpZMjw3sx7mfif17E4uPAToWKLoHh2CIWE2SHDtUjrANoXGhBZlhyoUJQzzRBBC8o4T0Wb9lNM+/Dmv18kzWrFcyvezVm5dpk3UyCH5IicEI+ckxq5JnXSIJxo8kSeyYvz6Lw6b877z+iSk+8ckD9wPr4BgBeWfQ==</latexit><latexit sha1_base64="/0zLdEc/cxrqywquQCzvTw+Ohps=">AAACAHicbVC7TsNAEDzzDOEVoKQ5ESFRoMiOkKCMoKEMEnlIiYnOl0045Xw2d3uRIisNX0ELFR2i5U8o+Bfs4AISphrN7GpnJ4ilMOi6n87S8srq2npho7i5tb2zW9rbb5rIag4NHslItwNmQAoFDRQooR1rYGEgoRWMrjK/NQZtRKRucRKDH7KhEgPBGabS3aCXeKfVKe3CgxXjXqnsVtwZ6CLxclImOeq90le3H3EbgkIumTEdz43RT5hGwSVMi11rIGZ8xIbQSaliIRg/maWe0mNrGEY0Bk2FpDMRfm8kLDRmEgbpZMjw3sx7mfif17E4uPAToWKLoHh2CIWE2SHDtUjrANoXGhBZlhyoUJQzzRBBC8o4T0Wb9lNM+/Dmv18kzWrFcyvezVm5dpk3UyCH5IicEI+ckxq5JnXSIJxo8kSeyYvz6Lw6b877z+iSk+8ckD9wPr4BgBeWfQ==</latexit>

suitable functions

Bertuzzo, Di Bari, Marzola, NPB 849 (2011) 
Di Bari, King, Re Fiorentin, JCAP 1403 
Di Bari, Marzola, Re Fiorentin, NPB 893 (2015) 
Di Bari and Re Fiorentin, JHEP 1710
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3⇡
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3⇡
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3⇡
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3⇡
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<latexit sha1_base64="OhvAZ27R7NEsbbtb+DiwV+soBCA="></latexit><latexit sha1_base64="OhvAZ27R7NEsbbtb+DiwV+soBCA="></latexit><latexit sha1_base64="OhvAZ27R7NEsbbtb+DiwV+soBCA="></latexit><latexit sha1_base64="OhvAZ27R7NEsbbtb+DiwV+soBCA="></latexit>

Tauonic N2-dominated scenario

5/12



The strong thermal leptogenesis naturally works for hierarchical RH mass spectrum: 

The two contributions read 

We have to require tauonic N2-dominated scenario:

MR3 � 1012 GeV , 1012 GeV � MR2 � 109 GeV , 109 GeV � MR1
<latexit sha1_base64="taPga8lVdz8KfueDeCwZ6+L6650="></latexit><latexit sha1_base64="taPga8lVdz8KfueDeCwZ6+L6650="></latexit><latexit sha1_base64="taPga8lVdz8KfueDeCwZ6+L6650="></latexit><latexit sha1_base64="taPga8lVdz8KfueDeCwZ6+L6650="></latexit>

Np,f
B�L ⌧ N lep,f

B�L =) K1e,K1µ,K2⌧ � 1 and K1⌧ . 1
<latexit sha1_base64="pdAz1am5IgsFE/lYxgMya6lSG0I="></latexit><latexit sha1_base64="pdAz1am5IgsFE/lYxgMya6lSG0I="></latexit><latexit sha1_base64="pdAz1am5IgsFE/lYxgMya6lSG0I="></latexit><latexit sha1_base64="pdAz1am5IgsFE/lYxgMya6lSG0I="></latexit>

Definitions:

"i↵ ⌘
<latexit sha1_base64="W/AxAd10ReyhcrWCUKJJSpcDxi8=">AAACEHicbVC7TsNAEDzzDOEVoITiRIREFdkICUoEDWWQSIIUR9H6WGDF2T7u1pGQlYZP4CtooaJDtPwBBf+CE1JAwlSzM7va3YmMJse+/+lNTc/Mzs2XFsqLS8srq5W19aZLM6uwoVKd2osIHGpKsMHEGi+MRYgjja3o9mTgt3poHaXJOd8b7MRwndAVKeBC6la2wh5YNI50UeUUgjY30Jch3mXU61aqfs0fQk6SYESqYoR6t/IVXqYqizFhpcG5duAb7uRgmZTGfjnMHBpQt3CN7YImEKPr5MMv+nInc8CpNGglaTkU8fdEDrFz93FUdMbAN27cG4j/ee2Mrw47OSUmY0zUYBGTxuEipywV8aC8JIvMMLgcJSVSgQVmtCRBqULMirzKRR7B+PeTpLlXC/xacLZfPToeJVMSm2Jb7IpAHIgjcSrqoiGUeBBP4lm8eI/eq/fmvf+0TnmjmQ3xB97HN5Azna8=</latexit><latexit sha1_base64="W/AxAd10ReyhcrWCUKJJSpcDxi8=">AAACEHicbVC7TsNAEDzzDOEVoITiRIREFdkICUoEDWWQSIIUR9H6WGDF2T7u1pGQlYZP4CtooaJDtPwBBf+CE1JAwlSzM7va3YmMJse+/+lNTc/Mzs2XFsqLS8srq5W19aZLM6uwoVKd2osIHGpKsMHEGi+MRYgjja3o9mTgt3poHaXJOd8b7MRwndAVKeBC6la2wh5YNI50UeUUgjY30Jch3mXU61aqfs0fQk6SYESqYoR6t/IVXqYqizFhpcG5duAb7uRgmZTGfjnMHBpQt3CN7YImEKPr5MMv+nInc8CpNGglaTkU8fdEDrFz93FUdMbAN27cG4j/ee2Mrw47OSUmY0zUYBGTxuEipywV8aC8JIvMMLgcJSVSgQVmtCRBqULMirzKRR7B+PeTpLlXC/xacLZfPToeJVMSm2Jb7IpAHIgjcSrqoiGUeBBP4lm8eI/eq/fmvf+0TnmjmQ3xB97HN5Azna8=</latexit><latexit sha1_base64="W/AxAd10ReyhcrWCUKJJSpcDxi8=">AAACEHicbVC7TsNAEDzzDOEVoITiRIREFdkICUoEDWWQSIIUR9H6WGDF2T7u1pGQlYZP4CtooaJDtPwBBf+CE1JAwlSzM7va3YmMJse+/+lNTc/Mzs2XFsqLS8srq5W19aZLM6uwoVKd2osIHGpKsMHEGi+MRYgjja3o9mTgt3poHaXJOd8b7MRwndAVKeBC6la2wh5YNI50UeUUgjY30Jch3mXU61aqfs0fQk6SYESqYoR6t/IVXqYqizFhpcG5duAb7uRgmZTGfjnMHBpQt3CN7YImEKPr5MMv+nInc8CpNGglaTkU8fdEDrFz93FUdMbAN27cG4j/ee2Mrw47OSUmY0zUYBGTxuEipywV8aC8JIvMMLgcJSVSgQVmtCRBqULMirzKRR7B+PeTpLlXC/xacLZfPToeJVMSm2Jb7IpAHIgjcSrqoiGUeBBP4lm8eI/eq/fmvf+0TnmjmQ3xB97HN5Azna8=</latexit><latexit sha1_base64="W/AxAd10ReyhcrWCUKJJSpcDxi8=">AAACEHicbVC7TsNAEDzzDOEVoITiRIREFdkICUoEDWWQSIIUR9H6WGDF2T7u1pGQlYZP4CtooaJDtPwBBf+CE1JAwlSzM7va3YmMJse+/+lNTc/Mzs2XFsqLS8srq5W19aZLM6uwoVKd2osIHGpKsMHEGi+MRYgjja3o9mTgt3poHaXJOd8b7MRwndAVKeBC6la2wh5YNI50UeUUgjY30Jch3mXU61aqfs0fQk6SYESqYoR6t/IVXqYqizFhpcG5duAb7uRgmZTGfjnMHBpQt3CN7YImEKPr5MMv+nInc8CpNGglaTkU8fdEDrFz93FUdMbAN27cG4j/ee2Mrw47OSUmY0zUYBGTxuEipywV8aC8JIvMMLgcJSVSgQVmtCRBqULMirzKRR7B+PeTpLlXC/xacLZfPToeJVMSm2Jb7IpAHIgjcSrqoiGUeBBP4lm8eI/eq/fmvf+0TnmjmQ3xB97HN5Azna8=</latexit>

flavoured CP asymmetries
Ki↵ ⌘

<latexit sha1_base64="/gObB9zlLIaX3JNxOY4QF57umxQ=">AAACBnicbVC7TgJBFJ3FF+ILsbSZSEysyK4x0ZJoY2KDiTwS2JC7wwUmzD6cuUskG3q/wlYrO2Prb1j4L+4ihYKnOjnn3txzjxcpaci2P63cyura+kZ+s7C1vbO7V9wvNUwYa4F1EapQtzwwqGSAdZKksBVpBN9T2PRGV5nfHKM2MgzuaBKh68MgkH0pgFKpWyzddBPZARUNYco7eB/LcbdYtiv2DHyZOHNSZnPUusWvTi8UsY8BCQXGtB07IjcBTVIonBY6scEIxAgG2E5pAD4aN5lln/Lj2ACFPELNpeIzEX9vJOAbM/G9dNIHGppFLxP/89ox9S/cRAZRTBiI7BBJhbNDRmiZloK8JzUSQZYcuQy4AA1EqCUHIVIxTlsqpH04i98vk8ZpxbErzu1ZuXo5bybPDtkRO2EOO2dVds1qrM4Ee2BP7Jm9WI/Wq/Vmvf+M5qz5zgH7A+vjG/wymPc=</latexit><latexit sha1_base64="/gObB9zlLIaX3JNxOY4QF57umxQ=">AAACBnicbVC7TgJBFJ3FF+ILsbSZSEysyK4x0ZJoY2KDiTwS2JC7wwUmzD6cuUskG3q/wlYrO2Prb1j4L+4ihYKnOjnn3txzjxcpaci2P63cyura+kZ+s7C1vbO7V9wvNUwYa4F1EapQtzwwqGSAdZKksBVpBN9T2PRGV5nfHKM2MgzuaBKh68MgkH0pgFKpWyzddBPZARUNYco7eB/LcbdYtiv2DHyZOHNSZnPUusWvTi8UsY8BCQXGtB07IjcBTVIonBY6scEIxAgG2E5pAD4aN5lln/Lj2ACFPELNpeIzEX9vJOAbM/G9dNIHGppFLxP/89ox9S/cRAZRTBiI7BBJhbNDRmiZloK8JzUSQZYcuQy4AA1EqCUHIVIxTlsqpH04i98vk8ZpxbErzu1ZuXo5bybPDtkRO2EOO2dVds1qrM4Ee2BP7Jm9WI/Wq/Vmvf+M5qz5zgH7A+vjG/wymPc=</latexit><latexit sha1_base64="/gObB9zlLIaX3JNxOY4QF57umxQ=">AAACBnicbVC7TgJBFJ3FF+ILsbSZSEysyK4x0ZJoY2KDiTwS2JC7wwUmzD6cuUskG3q/wlYrO2Prb1j4L+4ihYKnOjnn3txzjxcpaci2P63cyura+kZ+s7C1vbO7V9wvNUwYa4F1EapQtzwwqGSAdZKksBVpBN9T2PRGV5nfHKM2MgzuaBKh68MgkH0pgFKpWyzddBPZARUNYco7eB/LcbdYtiv2DHyZOHNSZnPUusWvTi8UsY8BCQXGtB07IjcBTVIonBY6scEIxAgG2E5pAD4aN5lln/Lj2ACFPELNpeIzEX9vJOAbM/G9dNIHGppFLxP/89ox9S/cRAZRTBiI7BBJhbNDRmiZloK8JzUSQZYcuQy4AA1EqCUHIVIxTlsqpH04i98vk8ZpxbErzu1ZuXo5bybPDtkRO2EOO2dVds1qrM4Ee2BP7Jm9WI/Wq/Vmvf+M5qz5zgH7A+vjG/wymPc=</latexit><latexit sha1_base64="/gObB9zlLIaX3JNxOY4QF57umxQ=">AAACBnicbVC7TgJBFJ3FF+ILsbSZSEysyK4x0ZJoY2KDiTwS2JC7wwUmzD6cuUskG3q/wlYrO2Prb1j4L+4ihYKnOjnn3txzjxcpaci2P63cyura+kZ+s7C1vbO7V9wvNUwYa4F1EapQtzwwqGSAdZKksBVpBN9T2PRGV5nfHKM2MgzuaBKh68MgkH0pgFKpWyzddBPZARUNYco7eB/LcbdYtiv2DHyZOHNSZnPUusWvTi8UsY8BCQXGtB07IjcBTVIonBY6scEIxAgG2E5pAD4aN5lln/Lj2ACFPELNpeIzEX9vJOAbM/G9dNIHGppFLxP/89ox9S/cRAZRTBiI7BBJhbNDRmiZloK8JzUSQZYcuQy4AA1EqCUHIVIxTlsqpH04i98vk8ZpxbErzu1ZuXo5bybPDtkRO2EOO2dVds1qrM4Ee2BP7Jm9WI/Wq/Vmvf+M5qz5zgH7A+vjG/wymPc=</latexit>

flavoured decay rates

 ⌘
<latexit sha1_base64="ly+2/wez7T0yfjQ6YMzx7bsncHs=">AAAB/3icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVrS+bMIpZ/tyt44UWSn4Clqo6BAtn0LBv2CHFJAw1WhmVzs7gVbSkut+Oiura+sbm4Wt4vbO7t5+6eCwYePECKyLWMWmFYBFJSOskySFLW0QwkBhMxje5H5zjMbKOLqniUY/hEEk+1IAZZLfGYLWwDs4SuS4Wyq7FXcGvky8OSmzOWrd0lenF4skxIiEAmvbnqvJT8GQFAqnxU5iUYMYwgDbGY0gROuns9BTfppYoJhrNFwqPhPx90YKobWTMMgmQ6AHu+jl4n9eO6H+lZ/KSCeEkcgPkVQ4O2SFkVkbyHvSIBHkyZHLiAswQIRGchAiE5OsnmLWh7f4/TJpnFc8t+LdXZSr1/NmCuyYnbAz5rFLVmW3rMbqTLARe2LP7MV5dF6dN+f9Z3TFme8csT9wPr4Bh7GWkA==</latexit><latexit sha1_base64="ly+2/wez7T0yfjQ6YMzx7bsncHs=">AAAB/3icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVrS+bMIpZ/tyt44UWSn4Clqo6BAtn0LBv2CHFJAw1WhmVzs7gVbSkut+Oiura+sbm4Wt4vbO7t5+6eCwYePECKyLWMWmFYBFJSOskySFLW0QwkBhMxje5H5zjMbKOLqniUY/hEEk+1IAZZLfGYLWwDs4SuS4Wyq7FXcGvky8OSmzOWrd0lenF4skxIiEAmvbnqvJT8GQFAqnxU5iUYMYwgDbGY0gROuns9BTfppYoJhrNFwqPhPx90YKobWTMMgmQ6AHu+jl4n9eO6H+lZ/KSCeEkcgPkVQ4O2SFkVkbyHvSIBHkyZHLiAswQIRGchAiE5OsnmLWh7f4/TJpnFc8t+LdXZSr1/NmCuyYnbAz5rFLVmW3rMbqTLARe2LP7MV5dF6dN+f9Z3TFme8csT9wPr4Bh7GWkA==</latexit><latexit sha1_base64="ly+2/wez7T0yfjQ6YMzx7bsncHs=">AAAB/3icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVrS+bMIpZ/tyt44UWSn4Clqo6BAtn0LBv2CHFJAw1WhmVzs7gVbSkut+Oiura+sbm4Wt4vbO7t5+6eCwYePECKyLWMWmFYBFJSOskySFLW0QwkBhMxje5H5zjMbKOLqniUY/hEEk+1IAZZLfGYLWwDs4SuS4Wyq7FXcGvky8OSmzOWrd0lenF4skxIiEAmvbnqvJT8GQFAqnxU5iUYMYwgDbGY0gROuns9BTfppYoJhrNFwqPhPx90YKobWTMMgmQ6AHu+jl4n9eO6H+lZ/KSCeEkcgPkVQ4O2SFkVkbyHvSIBHkyZHLiAswQIRGchAiE5OsnmLWh7f4/TJpnFc8t+LdXZSr1/NmCuyYnbAz5rFLVmW3rMbqTLARe2LP7MV5dF6dN+f9Z3TFme8csT9wPr4Bh7GWkA==</latexit><latexit sha1_base64="ly+2/wez7T0yfjQ6YMzx7bsncHs=">AAAB/3icbVC7TsNAEDzzDOEVoKQ5ESFRRTZCgjKChjJI5CElVrS+bMIpZ/tyt44UWSn4Clqo6BAtn0LBv2CHFJAw1WhmVzs7gVbSkut+Oiura+sbm4Wt4vbO7t5+6eCwYePECKyLWMWmFYBFJSOskySFLW0QwkBhMxje5H5zjMbKOLqniUY/hEEk+1IAZZLfGYLWwDs4SuS4Wyq7FXcGvky8OSmzOWrd0lenF4skxIiEAmvbnqvJT8GQFAqnxU5iUYMYwgDbGY0gROuns9BTfppYoJhrNFwqPhPx90YKobWTMMgmQ6AHu+jl4n9eO6H+lZ/KSCeEkcgPkVQ4O2SFkVkbyHvSIBHkyZHLiAswQIRGchAiE5OsnmLWh7f4/TJpnFc8t+LdXZSr1/NmCuyYnbAz5rFLVmW3rMbqTLARe2LP7MV5dF6dN+f9Z3TFme8csT9wPr4Bh7GWkA==</latexit> efficiency factor

p↵ ⌘
<latexit sha1_base64="wCdNUU1k1vLZ5muegtHUOkbg9TY=">AAACA3icbVA9TwJBEN3DL8QPUEubjcTEitwZEy2JNpaYyEcChMwtA2zYu1t3Z0kIofRX2GplZ2z9IRb+Fw+kUPBVL+/NZN68UCtpyfc/vcza+sbmVnY7t7O7t58vHBzWbOKMwKpIVGIaIVhUMsYqSVLY0AYhChXWw+HNzK+P0FiZxPc01tiOoB/LnhRAqdQp5HWnBUoPgLfwwclRp1D0S/4cfJUEC1JkC1Q6ha9WNxEuwpiEAmubga+pPQFDUiic5lrOogYxhD42UxpDhLY9mQef8lNngRKu0XCp+FzE3xsTiKwdR2E6GQEN7LI3E//zmo56V+2JjLUjjMXsEEmF80NWGJk2grwrDRLBLDlyGXMBBojQSA5CpKJLK8qlfQTL36+S2nkp8EvB3UWxfL1oJsuO2Qk7YwG7ZGV2yyqsygRz7Ik9sxfv0Xv13rz3n9GMt9g5Yn/gfXwDjVSXnQ==</latexit><latexit sha1_base64="wCdNUU1k1vLZ5muegtHUOkbg9TY=">AAACA3icbVA9TwJBEN3DL8QPUEubjcTEitwZEy2JNpaYyEcChMwtA2zYu1t3Z0kIofRX2GplZ2z9IRb+Fw+kUPBVL+/NZN68UCtpyfc/vcza+sbmVnY7t7O7t58vHBzWbOKMwKpIVGIaIVhUMsYqSVLY0AYhChXWw+HNzK+P0FiZxPc01tiOoB/LnhRAqdQp5HWnBUoPgLfwwclRp1D0S/4cfJUEC1JkC1Q6ha9WNxEuwpiEAmubga+pPQFDUiic5lrOogYxhD42UxpDhLY9mQef8lNngRKu0XCp+FzE3xsTiKwdR2E6GQEN7LI3E//zmo56V+2JjLUjjMXsEEmF80NWGJk2grwrDRLBLDlyGXMBBojQSA5CpKJLK8qlfQTL36+S2nkp8EvB3UWxfL1oJsuO2Qk7YwG7ZGV2yyqsygRz7Ik9sxfv0Xv13rz3n9GMt9g5Yn/gfXwDjVSXnQ==</latexit><latexit sha1_base64="wCdNUU1k1vLZ5muegtHUOkbg9TY=">AAACA3icbVA9TwJBEN3DL8QPUEubjcTEitwZEy2JNpaYyEcChMwtA2zYu1t3Z0kIofRX2GplZ2z9IRb+Fw+kUPBVL+/NZN68UCtpyfc/vcza+sbmVnY7t7O7t58vHBzWbOKMwKpIVGIaIVhUMsYqSVLY0AYhChXWw+HNzK+P0FiZxPc01tiOoB/LnhRAqdQp5HWnBUoPgLfwwclRp1D0S/4cfJUEC1JkC1Q6ha9WNxEuwpiEAmubga+pPQFDUiic5lrOogYxhD42UxpDhLY9mQef8lNngRKu0XCp+FzE3xsTiKwdR2E6GQEN7LI3E//zmo56V+2JjLUjjMXsEEmF80NWGJk2grwrDRLBLDlyGXMBBojQSA5CpKJLK8qlfQTL36+S2nkp8EvB3UWxfL1oJsuO2Qk7YwG7ZGV2yyqsygRz7Ik9sxfv0Xv13rz3n9GMt9g5Yn/gfXwDjVSXnQ==</latexit><latexit sha1_base64="wCdNUU1k1vLZ5muegtHUOkbg9TY=">AAACA3icbVA9TwJBEN3DL8QPUEubjcTEitwZEy2JNpaYyEcChMwtA2zYu1t3Z0kIofRX2GplZ2z9IRb+Fw+kUPBVL+/NZN68UCtpyfc/vcza+sbmVnY7t7O7t58vHBzWbOKMwKpIVGIaIVhUMsYqSVLY0AYhChXWw+HNzK+P0FiZxPc01tiOoB/LnhRAqdQp5HWnBUoPgLfwwclRp1D0S/4cfJUEC1JkC1Q6ha9WNxEuwpiEAmubga+pPQFDUiic5lrOogYxhD42UxpDhLY9mQef8lNngRKu0XCp+FzE3xsTiKwdR2E6GQEN7LI3E//zmo56V+2JjLUjjMXsEEmF80NWGJk2grwrDRLBLDlyGXMBBojQSA5CpKJLK8qlfQTL36+S2nkp8EvB3UWxfL1oJsuO2Qk7YwG7ZGV2yyqsygRz7Ik9sxfv0Xv13rz3n9GMt9g5Yn/gfXwDjVSXnQ==</latexit>

flavour ratios
f1,2 ⌘

<latexit sha1_base64="/0zLdEc/cxrqywquQCzvTw+Ohps=">AAACAHicbVC7TsNAEDzzDOEVoKQ5ESFRoMiOkKCMoKEMEnlIiYnOl0045Xw2d3uRIisNX0ELFR2i5U8o+Bfs4AISphrN7GpnJ4ilMOi6n87S8srq2npho7i5tb2zW9rbb5rIag4NHslItwNmQAoFDRQooR1rYGEgoRWMrjK/NQZtRKRucRKDH7KhEgPBGabS3aCXeKfVKe3CgxXjXqnsVtwZ6CLxclImOeq90le3H3EbgkIumTEdz43RT5hGwSVMi11rIGZ8xIbQSaliIRg/maWe0mNrGEY0Bk2FpDMRfm8kLDRmEgbpZMjw3sx7mfif17E4uPAToWKLoHh2CIWE2SHDtUjrANoXGhBZlhyoUJQzzRBBC8o4T0Wb9lNM+/Dmv18kzWrFcyvezVm5dpk3UyCH5IicEI+ckxq5JnXSIJxo8kSeyYvz6Lw6b877z+iSk+8ckD9wPr4BgBeWfQ==</latexit><latexit sha1_base64="/0zLdEc/cxrqywquQCzvTw+Ohps=">AAACAHicbVC7TsNAEDzzDOEVoKQ5ESFRoMiOkKCMoKEMEnlIiYnOl0045Xw2d3uRIisNX0ELFR2i5U8o+Bfs4AISphrN7GpnJ4ilMOi6n87S8srq2npho7i5tb2zW9rbb5rIag4NHslItwNmQAoFDRQooR1rYGEgoRWMrjK/NQZtRKRucRKDH7KhEgPBGabS3aCXeKfVKe3CgxXjXqnsVtwZ6CLxclImOeq90le3H3EbgkIumTEdz43RT5hGwSVMi11rIGZ8xIbQSaliIRg/maWe0mNrGEY0Bk2FpDMRfm8kLDRmEgbpZMjw3sx7mfif17E4uPAToWKLoHh2CIWE2SHDtUjrANoXGhBZlhyoUJQzzRBBC8o4T0Wb9lNM+/Dmv18kzWrFcyvezVm5dpk3UyCH5IicEI+ckxq5JnXSIJxo8kSeyYvz6Lw6b877z+iSk+8ckD9wPr4BgBeWfQ==</latexit><latexit sha1_base64="/0zLdEc/cxrqywquQCzvTw+Ohps=">AAACAHicbVC7TsNAEDzzDOEVoKQ5ESFRoMiOkKCMoKEMEnlIiYnOl0045Xw2d3uRIisNX0ELFR2i5U8o+Bfs4AISphrN7GpnJ4ilMOi6n87S8srq2npho7i5tb2zW9rbb5rIag4NHslItwNmQAoFDRQooR1rYGEgoRWMrjK/NQZtRKRucRKDH7KhEgPBGabS3aCXeKfVKe3CgxXjXqnsVtwZ6CLxclImOeq90le3H3EbgkIumTEdz43RT5hGwSVMi11rIGZ8xIbQSaliIRg/maWe0mNrGEY0Bk2FpDMRfm8kLDRmEgbpZMjw3sx7mfif17E4uPAToWKLoHh2CIWE2SHDtUjrANoXGhBZlhyoUJQzzRBBC8o4T0Wb9lNM+/Dmv18kzWrFcyvezVm5dpk3UyCH5IicEI+ckxq5JnXSIJxo8kSeyYvz6Lw6b877z+iSk+8ckD9wPr4BgBeWfQ==</latexit><latexit sha1_base64="/0zLdEc/cxrqywquQCzvTw+Ohps=">AAACAHicbVC7TsNAEDzzDOEVoKQ5ESFRoMiOkKCMoKEMEnlIiYnOl0045Xw2d3uRIisNX0ELFR2i5U8o+Bfs4AISphrN7GpnJ4ilMOi6n87S8srq2npho7i5tb2zW9rbb5rIag4NHslItwNmQAoFDRQooR1rYGEgoRWMrjK/NQZtRKRucRKDH7KhEgPBGabS3aCXeKfVKe3CgxXjXqnsVtwZ6CLxclImOeq90le3H3EbgkIumTEdz43RT5hGwSVMi11rIGZ8xIbQSaliIRg/maWe0mNrGEY0Bk2FpDMRfm8kLDRmEgbpZMjw3sx7mfif17E4uPAToWKLoHh2CIWE2SHDtUjrANoXGhBZlhyoUJQzzRBBC8o4T0Wb9lNM+/Dmv18kzWrFcyvezVm5dpk3UyCH5IicEI+ckxq5JnXSIJxo8kSeyYvz6Lw6b877z+iSk+8ckD9wPr4BgBeWfQ==</latexit>

suitable functions

Bertuzzo, Di Bari, Marzola, NPB 849 (2011) 
Di Bari, King, Re Fiorentin, JCAP 1403 
Di Bari, Marzola, Re Fiorentin, NPB 893 (2015) 
Di Bari and Re Fiorentin, JHEP 1710

Np,f
B�L =

h
pee�

3⇡
8 K1e + pµe�

3⇡
8 K1µ + p⌧e�

3⇡
8 (K1⌧+K2⌧ )

i
Np,i

B�L' 0

N lep,f
B�L = f1 (K2e,K2µ) e�

3⇡
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The strong thermal leptogenesis naturally works for hierarchical RH mass spectrum: 

The two contributions read 

We have to require tauonic N2-dominated scenario: 

We perform a MonteCarlo procedure to obtain the allowed regions in the 
parameters space, providing successful strong thermal leptogenesis.

MR3 � 1012 GeV , 1012 GeV � MR2 � 109 GeV , 109 GeV � MR1
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Benchmark results
From lightest to darkest blue, the 
regions contain 68%, 95%, 99.7% and 
100% of the solutions. 

We have found a few muonic 
solutions, highlighted with green 
crosses.

• The maximum allowed value is 

• Only the region A1 is in 
agreement with experimental 
neutrino data at 2𝝈.
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<latexit sha1_base64="9pHyrohpUYcJXPjymS++nE+yQiA=">AAAB/XicbVC7TsNAEDzzDOEVoKQ5ESHREGyEBGUEDWWQyEOKrWh92SSnnO3T3RopiiK+ghYqOkTLt1DwLzgmBSRMNZrZ1c5OqJW05LqfztLyyuraemGjuLm1vbNb2ttv2CQ1AusiUYlphWBRyRjrJElhSxuEKFTYDIc3U7/5gMbKJL6nkcYggn4se1IAZVL71AelB3Dma9kpld2Km4MvEm9GymyGWqf05XcTkUYYk1BgbdtzNQVjMCSFwknRTy1qEEPoYzujMURog3EeecKPUwuUcI2GS8VzEX9vjCGydhSF2WQENLDz3lT8z2un1LsKxjLWKWEspodIKswPWWFk1gXyrjRIBNPkyGXMBRggQiM5CJGJaVZOMevDm/9+kTTOK55b8e4uytXrWTMFdsiO2Anz2CWrsltWY3UmWMKe2DN7cR6dV+fNef8ZXXJmOwfsD5yPb3gylWA=</latexit><latexit sha1_base64="9pHyrohpUYcJXPjymS++nE+yQiA=">AAAB/XicbVC7TsNAEDzzDOEVoKQ5ESHREGyEBGUEDWWQyEOKrWh92SSnnO3T3RopiiK+ghYqOkTLt1DwLzgmBSRMNZrZ1c5OqJW05LqfztLyyuraemGjuLm1vbNb2ttv2CQ1AusiUYlphWBRyRjrJElhSxuEKFTYDIc3U7/5gMbKJL6nkcYggn4se1IAZVL71AelB3Dma9kpld2Km4MvEm9GymyGWqf05XcTkUYYk1BgbdtzNQVjMCSFwknRTy1qEEPoYzujMURog3EeecKPUwuUcI2GS8VzEX9vjCGydhSF2WQENLDz3lT8z2un1LsKxjLWKWEspodIKswPWWFk1gXyrjRIBNPkyGXMBRggQiM5CJGJaVZOMevDm/9+kTTOK55b8e4uytXrWTMFdsiO2Anz2CWrsltWY3UmWMKe2DN7cR6dV+fNef8ZXXJmOwfsD5yPb3gylWA=</latexit><latexit sha1_base64="9pHyrohpUYcJXPjymS++nE+yQiA=">AAAB/XicbVC7TsNAEDzzDOEVoKQ5ESHREGyEBGUEDWWQyEOKrWh92SSnnO3T3RopiiK+ghYqOkTLt1DwLzgmBSRMNZrZ1c5OqJW05LqfztLyyuraemGjuLm1vbNb2ttv2CQ1AusiUYlphWBRyRjrJElhSxuEKFTYDIc3U7/5gMbKJL6nkcYggn4se1IAZVL71AelB3Dma9kpld2Km4MvEm9GymyGWqf05XcTkUYYk1BgbdtzNQVjMCSFwknRTy1qEEPoYzujMURog3EeecKPUwuUcI2GS8VzEX9vjCGydhSF2WQENLDz3lT8z2un1LsKxjLWKWEspodIKswPWWFk1gXyrjRIBNPkyGXMBRggQiM5CJGJaVZOMevDm/9+kTTOK55b8e4uytXrWTMFdsiO2Anz2CWrsltWY3UmWMKe2DN7cR6dV+fNef8ZXXJmOwfsD5yPb3gylWA=</latexit><latexit sha1_base64="9pHyrohpUYcJXPjymS++nE+yQiA=">AAAB/XicbVC7TsNAEDzzDOEVoKQ5ESHREGyEBGUEDWWQyEOKrWh92SSnnO3T3RopiiK+ghYqOkTLt1DwLzgmBSRMNZrZ1c5OqJW05LqfztLyyuraemGjuLm1vbNb2ttv2CQ1AusiUYlphWBRyRjrJElhSxuEKFTYDIc3U7/5gMbKJL6nkcYggn4se1IAZVL71AelB3Dma9kpld2Km4MvEm9GymyGWqf05XcTkUYYk1BgbdtzNQVjMCSFwknRTy1qEEPoYzujMURog3EeecKPUwuUcI2GS8VzEX9vjCGydhSF2WQENLDz3lT8z2un1LsKxjLWKWEspodIKswPWWFk1gXyrjRIBNPkyGXMBRggQiM5CJGJaVZOMevDm/9+kTTOK55b8e4uytXrWTMFdsiO2Anz2CWrsltWY3UmWMKe2DN7cR6dV+fNef8ZXXJmOwfsD5yPb3gylWA=</latexit>
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<latexit sha1_base64="DrjPvsePkBUHn0eI5xv/9BEgKwg=">AAACEXicbVDLSgNBEJz1GeMr6lGEwSDEg3FXBD0GvXiMYB6QDaF30kmGzO4OM71CCDn5CX6FVz15E69+gQf/xU3MQRPrVFR1010VaCUtue6ns7C4tLyymlnLrm9sbm3ndnarNk6MwIqIVWzqAVhUMsIKSVJY1wYhDBTWgv712K/do7Eyju5ooLEZQjeSHSmAUqmVO/AVdqjgB0hw4oPSPfCN7Pbo+NTXspXLu0V3Aj5PvCnJsynKrdyX345FEmJEQoG1Dc/V1ByCISkUjrJ+YlGD6EMXGymNIETbHE5ijPhRYoFirtFwqfhExN8bQwitHYRBOhkC9eysNxb/8xoJdS6bQxnphDAS40MkFU4OWWFk2g/ytjRIBOPPkcuICzBAhEZyECIVk7SwbNqHN5t+nlTPip5b9G7P86WraTMZts8OWYF57IKV2A0rswoT7IE9sWf24jw6r86b8/4zuuBMd/bYHzgf36hanQ8=</latexit><latexit sha1_base64="DrjPvsePkBUHn0eI5xv/9BEgKwg=">AAACEXicbVDLSgNBEJz1GeMr6lGEwSDEg3FXBD0GvXiMYB6QDaF30kmGzO4OM71CCDn5CX6FVz15E69+gQf/xU3MQRPrVFR1010VaCUtue6ns7C4tLyymlnLrm9sbm3ndnarNk6MwIqIVWzqAVhUMsIKSVJY1wYhDBTWgv712K/do7Eyju5ooLEZQjeSHSmAUqmVO/AVdqjgB0hw4oPSPfCN7Pbo+NTXspXLu0V3Aj5PvCnJsynKrdyX345FEmJEQoG1Dc/V1ByCISkUjrJ+YlGD6EMXGymNIETbHE5ijPhRYoFirtFwqfhExN8bQwitHYRBOhkC9eysNxb/8xoJdS6bQxnphDAS40MkFU4OWWFk2g/ytjRIBOPPkcuICzBAhEZyECIVk7SwbNqHN5t+nlTPip5b9G7P86WraTMZts8OWYF57IKV2A0rswoT7IE9sWf24jw6r86b8/4zuuBMd/bYHzgf36hanQ8=</latexit><latexit sha1_base64="DrjPvsePkBUHn0eI5xv/9BEgKwg=">AAACEXicbVDLSgNBEJz1GeMr6lGEwSDEg3FXBD0GvXiMYB6QDaF30kmGzO4OM71CCDn5CX6FVz15E69+gQf/xU3MQRPrVFR1010VaCUtue6ns7C4tLyymlnLrm9sbm3ndnarNk6MwIqIVWzqAVhUMsIKSVJY1wYhDBTWgv712K/do7Eyju5ooLEZQjeSHSmAUqmVO/AVdqjgB0hw4oPSPfCN7Pbo+NTXspXLu0V3Aj5PvCnJsynKrdyX345FEmJEQoG1Dc/V1ByCISkUjrJ+YlGD6EMXGymNIETbHE5ijPhRYoFirtFwqfhExN8bQwitHYRBOhkC9eysNxb/8xoJdS6bQxnphDAS40MkFU4OWWFk2g/ytjRIBOPPkcuICzBAhEZyECIVk7SwbNqHN5t+nlTPip5b9G7P86WraTMZts8OWYF57IKV2A0rswoT7IE9sWf24jw6r86b8/4zuuBMd/bYHzgf36hanQ8=</latexit><latexit sha1_base64="DrjPvsePkBUHn0eI5xv/9BEgKwg=">AAACEXicbVDLSgNBEJz1GeMr6lGEwSDEg3FXBD0GvXiMYB6QDaF30kmGzO4OM71CCDn5CX6FVz15E69+gQf/xU3MQRPrVFR1010VaCUtue6ns7C4tLyymlnLrm9sbm3ndnarNk6MwIqIVWzqAVhUMsIKSVJY1wYhDBTWgv712K/do7Eyju5ooLEZQjeSHSmAUqmVO/AVdqjgB0hw4oPSPfCN7Pbo+NTXspXLu0V3Aj5PvCnJsynKrdyX345FEmJEQoG1Dc/V1ByCISkUjrJ+YlGD6EMXGymNIETbHE5ijPhRYoFirtFwqfhExN8bQwitHYRBOhkC9eysNxb/8xoJdS6bQxnphDAS40MkFU4OWWFk2g/ytjRIBOPPkcuICzBAhEZyECIVk7SwbNqHN5t+nlTPip5b9G7P86WraTMZts8OWYF57IKV2A0rswoT7IE9sWf24jw6r86b8/4zuuBMd/bYHzgf36hanQ8=</latexit>

✓max
23 ' 45.75� for � ' �75�

<latexit sha1_base64="61UpSiHcuPBcpoc8dtxpdsdi1aM="></latexit><latexit sha1_base64="61UpSiHcuPBcpoc8dtxpdsdi1aM="></latexit><latexit sha1_base64="61UpSiHcuPBcpoc8dtxpdsdi1aM="></latexit><latexit sha1_base64="61UpSiHcuPBcpoc8dtxpdsdi1aM="></latexit>



Fine-tuning

Increasing the values of the atmospheric angle implies a higher and higher fine-
tuning of all parameters.
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<latexit sha1_base64="zo3rpu76mlC3cZHe73sJmuL5WOY=">AAAB/nicbVA9SwNBEN2LXzF+RS1tFoNgFe6Coo0QtLGMYD4gCWFuM0mW7N0tu3NCOAL+Clut7MTWv2Lhf/ESr9DEVz3em2HePF8racl1P53cyura+kZ+s7C1vbO7V9w/aNgoNgLrIlKRaflgUckQ6yRJYUsbhMBX2PTHNzO/+YDGyii8p4nGbgDDUA6kAEqlTgeUHkGvwq/4ea9YcsvuHHyZeBkpsQy1XvGr049EHGBIQoG1bc/V1E3AkBQKp4VObFGDGMMQ2ykNIUDbTeaZp/wktkAR12i4VHwu4u+NBAJrJ4GfTgZAI7vozcT/vHZMg8tuIkMdE4ZidoikwvkhK4xMy0DelwaJYJYcuQy5AANEaCQHIVIxTtsppH14i98vk0al7Lll7+6sVL3OmsmzI3bMTpnHLliV3bIaqzPBNHtiz+zFeXRenTfn/Wc052Q7h+wPnI9vKI2VHA==</latexit><latexit sha1_base64="zo3rpu76mlC3cZHe73sJmuL5WOY=">AAAB/nicbVA9SwNBEN2LXzF+RS1tFoNgFe6Coo0QtLGMYD4gCWFuM0mW7N0tu3NCOAL+Clut7MTWv2Lhf/ESr9DEVz3em2HePF8racl1P53cyura+kZ+s7C1vbO7V9w/aNgoNgLrIlKRaflgUckQ6yRJYUsbhMBX2PTHNzO/+YDGyii8p4nGbgDDUA6kAEqlTgeUHkGvwq/4ea9YcsvuHHyZeBkpsQy1XvGr049EHGBIQoG1bc/V1E3AkBQKp4VObFGDGMMQ2ykNIUDbTeaZp/wktkAR12i4VHwu4u+NBAJrJ4GfTgZAI7vozcT/vHZMg8tuIkMdE4ZidoikwvkhK4xMy0DelwaJYJYcuQy5AANEaCQHIVIxTtsppH14i98vk0al7Lll7+6sVL3OmsmzI3bMTpnHLliV3bIaqzPBNHtiz+zFeXRenTfn/Wc052Q7h+wPnI9vKI2VHA==</latexit><latexit sha1_base64="zo3rpu76mlC3cZHe73sJmuL5WOY=">AAAB/nicbVA9SwNBEN2LXzF+RS1tFoNgFe6Coo0QtLGMYD4gCWFuM0mW7N0tu3NCOAL+Clut7MTWv2Lhf/ESr9DEVz3em2HePF8racl1P53cyura+kZ+s7C1vbO7V9w/aNgoNgLrIlKRaflgUckQ6yRJYUsbhMBX2PTHNzO/+YDGyii8p4nGbgDDUA6kAEqlTgeUHkGvwq/4ea9YcsvuHHyZeBkpsQy1XvGr049EHGBIQoG1bc/V1E3AkBQKp4VObFGDGMMQ2ykNIUDbTeaZp/wktkAR12i4VHwu4u+NBAJrJ4GfTgZAI7vozcT/vHZMg8tuIkMdE4ZidoikwvkhK4xMy0DelwaJYJYcuQy5AANEaCQHIVIxTtsppH14i98vk0al7Lll7+6sVL3OmsmzI3bMTpnHLliV3bIaqzPBNHtiz+zFeXRenTfn/Wc052Q7h+wPnI9vKI2VHA==</latexit><latexit sha1_base64="zo3rpu76mlC3cZHe73sJmuL5WOY=">AAAB/nicbVA9SwNBEN2LXzF+RS1tFoNgFe6Coo0QtLGMYD4gCWFuM0mW7N0tu3NCOAL+Clut7MTWv2Lhf/ESr9DEVz3em2HePF8racl1P53cyura+kZ+s7C1vbO7V9w/aNgoNgLrIlKRaflgUckQ6yRJYUsbhMBX2PTHNzO/+YDGyii8p4nGbgDDUA6kAEqlTgeUHkGvwq/4ea9YcsvuHHyZeBkpsQy1XvGr049EHGBIQoG1bc/V1E3AkBQKp4VObFGDGMMQ2ykNIUDbTeaZp/wktkAR12i4VHwu4u+NBAJrJ4GfTgZAI7vozcT/vHZMg8tuIkMdE4ZidoikwvkhK4xMy0DelwaJYJYcuQy5AANEaCQHIVIxTtsppH14i98vk0al7Lll7+6sVL3OmsmzI3bMTpnHLliV3bIaqzPBNHtiz+zFeXRenTfn/Wc052Q7h+wPnI9vKI2VHA==</latexit>
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<latexit sha1_base64="Hj5Iw7MnUw0Fy3eSeRSlbciJZHg=">AAACD3icbVC7SgNBFJ2NrxhfUcs0g0GwMGFXBW2EEBsLkQjmAckmzE5u4pDZBzN3hbBs4Sf4FbZa2Ymtn2Dhv7hZU2jiqQ7n3Mu95ziBFBpN89PILCwuLa9kV3Nr6xubW/ntnYb2Q8Whzn3pq5bDNEjhQR0FSmgFCpjrSGg6o4uJ37wHpYXv3eI4ANtlQ08MBGeYSL184bobdZRLg0MR96Jq6Sqm59Qyu1HpOO7li2bZTEHniTUlRTJFrZf/6vR9HrrgIZdM67ZlBmhHTKHgEuJcJ9QQMD5iQ2gn1GMuaDtKQ8R0P9QMfRqAokLSVITfGxFztR67TjLpMrzTs95E/M9rhzg4syPhBSGCxyeHUEhID2muRNIO0L5QgMgmnwMVHuVMMURQgjLOEzFM6solfViz6edJ46hsmWXr5qRYqU6byZIC2SMHxCKnpEIuSY3UCScP5Ik8kxfj0Xg13oz3n9GMMd3ZJX9gfHwDAoKa6A==</latexit><latexit sha1_base64="Hj5Iw7MnUw0Fy3eSeRSlbciJZHg=">AAACD3icbVC7SgNBFJ2NrxhfUcs0g0GwMGFXBW2EEBsLkQjmAckmzE5u4pDZBzN3hbBs4Sf4FbZa2Ymtn2Dhv7hZU2jiqQ7n3Mu95ziBFBpN89PILCwuLa9kV3Nr6xubW/ntnYb2Q8Whzn3pq5bDNEjhQR0FSmgFCpjrSGg6o4uJ37wHpYXv3eI4ANtlQ08MBGeYSL184bobdZRLg0MR96Jq6Sqm59Qyu1HpOO7li2bZTEHniTUlRTJFrZf/6vR9HrrgIZdM67ZlBmhHTKHgEuJcJ9QQMD5iQ2gn1GMuaDtKQ8R0P9QMfRqAokLSVITfGxFztR67TjLpMrzTs95E/M9rhzg4syPhBSGCxyeHUEhID2muRNIO0L5QgMgmnwMVHuVMMURQgjLOEzFM6solfViz6edJ46hsmWXr5qRYqU6byZIC2SMHxCKnpEIuSY3UCScP5Ik8kxfj0Xg13oz3n9GMMd3ZJX9gfHwDAoKa6A==</latexit><latexit sha1_base64="Hj5Iw7MnUw0Fy3eSeRSlbciJZHg=">AAACD3icbVC7SgNBFJ2NrxhfUcs0g0GwMGFXBW2EEBsLkQjmAckmzE5u4pDZBzN3hbBs4Sf4FbZa2Ymtn2Dhv7hZU2jiqQ7n3Mu95ziBFBpN89PILCwuLa9kV3Nr6xubW/ntnYb2Q8Whzn3pq5bDNEjhQR0FSmgFCpjrSGg6o4uJ37wHpYXv3eI4ANtlQ08MBGeYSL184bobdZRLg0MR96Jq6Sqm59Qyu1HpOO7li2bZTEHniTUlRTJFrZf/6vR9HrrgIZdM67ZlBmhHTKHgEuJcJ9QQMD5iQ2gn1GMuaDtKQ8R0P9QMfRqAokLSVITfGxFztR67TjLpMrzTs95E/M9rhzg4syPhBSGCxyeHUEhID2muRNIO0L5QgMgmnwMVHuVMMURQgjLOEzFM6solfViz6edJ46hsmWXr5qRYqU6byZIC2SMHxCKnpEIuSY3UCScP5Ik8kxfj0Xg13oz3n9GMMd3ZJX9gfHwDAoKa6A==</latexit><latexit sha1_base64="Hj5Iw7MnUw0Fy3eSeRSlbciJZHg=">AAACD3icbVC7SgNBFJ2NrxhfUcs0g0GwMGFXBW2EEBsLkQjmAckmzE5u4pDZBzN3hbBs4Sf4FbZa2Ymtn2Dhv7hZU2jiqQ7n3Mu95ziBFBpN89PILCwuLa9kV3Nr6xubW/ntnYb2Q8Whzn3pq5bDNEjhQR0FSmgFCpjrSGg6o4uJ37wHpYXv3eI4ANtlQ08MBGeYSL184bobdZRLg0MR96Jq6Sqm59Qyu1HpOO7li2bZTEHniTUlRTJFrZf/6vR9HrrgIZdM67ZlBmhHTKHgEuJcJ9QQMD5iQ2gn1GMuaDtKQ8R0P9QMfRqAokLSVITfGxFztR67TjLpMrzTs95E/M9rhzg4syPhBSGCxyeHUEhID2muRNIO0L5QgMgmnwMVHuVMMURQgjLOEzFM6solfViz6edJ46hsmWXr5qRYqU6byZIC2SMHxCKnpEIuSY3UCScP5Ik8kxfj0Xg13oz3n9GMMd3ZJX9gfHwDAoKa6A==</latexit>

m1 (meV)
<latexit sha1_base64="ajGzFf/X7el9xWXN0eec7CP2454=">AAACDXicbVDLSsNAFJ3UV62vqitxM1iEClISEXRZdOOygn1AE8JketsOnUnCzI1QSvET/Aq3unInbv0GF/6LacxCW8/qcM693HtOEEth0LY/rcLS8srqWnG9tLG5tb1T3t1rmSjRHJo8kpHuBMyAFCE0UaCETqyBqUBCOxhdz/z2PWgjovAOxzF4ig1C0RecYSr55QPlO+6pK6GPVVcrqqDlajEY4olfrtg1OwNdJE5OKiRHwy9/ub2IJwpC5JIZ03XsGL0J0yi4hGnJTQzEjI/YALopDZkC402yCFN6nBiGEY1BUyFpJsLvjQlTxoxVkE4qhkMz783E/7xugv1LbyLCOEEI+ewQCgnZIcO1SLsB2hMaENnsc6AipJxphghaUMZ5KiZpWaW0D2c+/SJpndUcu+bcnlfqV3kzRXJIjkiVOOSC1MkNaZAm4eSBPJFn8mI9Wq/Wm/X+M1qw8p198gfWxzfzT5sE</latexit><latexit sha1_base64="ajGzFf/X7el9xWXN0eec7CP2454=">AAACDXicbVDLSsNAFJ3UV62vqitxM1iEClISEXRZdOOygn1AE8JketsOnUnCzI1QSvET/Aq3unInbv0GF/6LacxCW8/qcM693HtOEEth0LY/rcLS8srqWnG9tLG5tb1T3t1rmSjRHJo8kpHuBMyAFCE0UaCETqyBqUBCOxhdz/z2PWgjovAOxzF4ig1C0RecYSr55QPlO+6pK6GPVVcrqqDlajEY4olfrtg1OwNdJE5OKiRHwy9/ub2IJwpC5JIZ03XsGL0J0yi4hGnJTQzEjI/YALopDZkC402yCFN6nBiGEY1BUyFpJsLvjQlTxoxVkE4qhkMz783E/7xugv1LbyLCOEEI+ewQCgnZIcO1SLsB2hMaENnsc6AipJxphghaUMZ5KiZpWaW0D2c+/SJpndUcu+bcnlfqV3kzRXJIjkiVOOSC1MkNaZAm4eSBPJFn8mI9Wq/Wm/X+M1qw8p198gfWxzfzT5sE</latexit><latexit sha1_base64="ajGzFf/X7el9xWXN0eec7CP2454=">AAACDXicbVDLSsNAFJ3UV62vqitxM1iEClISEXRZdOOygn1AE8JketsOnUnCzI1QSvET/Aq3unInbv0GF/6LacxCW8/qcM693HtOEEth0LY/rcLS8srqWnG9tLG5tb1T3t1rmSjRHJo8kpHuBMyAFCE0UaCETqyBqUBCOxhdz/z2PWgjovAOxzF4ig1C0RecYSr55QPlO+6pK6GPVVcrqqDlajEY4olfrtg1OwNdJE5OKiRHwy9/ub2IJwpC5JIZ03XsGL0J0yi4hGnJTQzEjI/YALopDZkC402yCFN6nBiGEY1BUyFpJsLvjQlTxoxVkE4qhkMz783E/7xugv1LbyLCOEEI+ewQCgnZIcO1SLsB2hMaENnsc6AipJxphghaUMZ5KiZpWaW0D2c+/SJpndUcu+bcnlfqV3kzRXJIjkiVOOSC1MkNaZAm4eSBPJFn8mI9Wq/Wm/X+M1qw8p198gfWxzfzT5sE</latexit><latexit sha1_base64="ajGzFf/X7el9xWXN0eec7CP2454=">AAACDXicbVDLSsNAFJ3UV62vqitxM1iEClISEXRZdOOygn1AE8JketsOnUnCzI1QSvET/Aq3unInbv0GF/6LacxCW8/qcM693HtOEEth0LY/rcLS8srqWnG9tLG5tb1T3t1rmSjRHJo8kpHuBMyAFCE0UaCETqyBqUBCOxhdz/z2PWgjovAOxzF4ig1C0RecYSr55QPlO+6pK6GPVVcrqqDlajEY4olfrtg1OwNdJE5OKiRHwy9/ub2IJwpC5JIZ03XsGL0J0yi4hGnJTQzEjI/YALopDZkC402yCFN6nBiGEY1BUyFpJsLvjQlTxoxVkE4qhkMz783E/7xugv1LbyLCOEEI+ewQCgnZIcO1SLsB2hMaENnsc6AipJxphghaUMZ5KiZpWaW0D2c+/SJpndUcu+bcnlfqV3kzRXJIjkiVOOSC1MkNaZAm4eSBPJFn8mI9Wq/Wm/X+M1qw8p198gfWxzfzT5sE</latexit>
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<latexit sha1_base64="G72ba/W6iWUkHIcEQd49ZNjXt8o=">AAACDXicbVDLSgNBEJyNrxhfUU/iZTAIXoy7IugxxIvHCOYB2U3onXTi4OyDmV4hLMFP8Cu86smbePUbPPgvbmIOmlinoqqb7io/VtKQbX9auYXFpeWV/GphbX1jc6u4vdMwUaIF1kWkIt3ywaCSIdZJksJWrBECX2HTv7sc+8171EZG4Q0NY/QCGISyLwVQJnWLey4SdFJXB1xhPOpWTxy7kx479qhbLNllewI+T5wpKbEpat3il9uLRBJgSEKBMW3HjslLQZMUCkcFNzEYg7iDAbYzGkKAxksnEUb8MDFAEY9Rc6n4RMTfGykExgwDP5sMgG7NrDcW//PaCfUvvFSGcUIYivEhkgonh4zQMusGeU9qJILx58hlyAVoIEItOQiRiUlWViHrw5lNP08ap2XHLjvXZ6VKddpMnu2zA3bEHHbOKuyK1VidCfbAntgze7EerVfrzXr/Gc1Z051d9gfWxzebUJrH</latexit><latexit sha1_base64="G72ba/W6iWUkHIcEQd49ZNjXt8o=">AAACDXicbVDLSgNBEJyNrxhfUU/iZTAIXoy7IugxxIvHCOYB2U3onXTi4OyDmV4hLMFP8Cu86smbePUbPPgvbmIOmlinoqqb7io/VtKQbX9auYXFpeWV/GphbX1jc6u4vdMwUaIF1kWkIt3ywaCSIdZJksJWrBECX2HTv7sc+8171EZG4Q0NY/QCGISyLwVQJnWLey4SdFJXB1xhPOpWTxy7kx479qhbLNllewI+T5wpKbEpat3il9uLRBJgSEKBMW3HjslLQZMUCkcFNzEYg7iDAbYzGkKAxksnEUb8MDFAEY9Rc6n4RMTfGykExgwDP5sMgG7NrDcW//PaCfUvvFSGcUIYivEhkgonh4zQMusGeU9qJILx58hlyAVoIEItOQiRiUlWViHrw5lNP08ap2XHLjvXZ6VKddpMnu2zA3bEHHbOKuyK1VidCfbAntgze7EerVfrzXr/Gc1Z051d9gfWxzebUJrH</latexit><latexit sha1_base64="G72ba/W6iWUkHIcEQd49ZNjXt8o=">AAACDXicbVDLSgNBEJyNrxhfUU/iZTAIXoy7IugxxIvHCOYB2U3onXTi4OyDmV4hLMFP8Cu86smbePUbPPgvbmIOmlinoqqb7io/VtKQbX9auYXFpeWV/GphbX1jc6u4vdMwUaIF1kWkIt3ywaCSIdZJksJWrBECX2HTv7sc+8171EZG4Q0NY/QCGISyLwVQJnWLey4SdFJXB1xhPOpWTxy7kx479qhbLNllewI+T5wpKbEpat3il9uLRBJgSEKBMW3HjslLQZMUCkcFNzEYg7iDAbYzGkKAxksnEUb8MDFAEY9Rc6n4RMTfGykExgwDP5sMgG7NrDcW//PaCfUvvFSGcUIYivEhkgonh4zQMusGeU9qJILx58hlyAVoIEItOQiRiUlWViHrw5lNP08ap2XHLjvXZ6VKddpMnu2zA3bEHHbOKuyK1VidCfbAntgze7EerVfrzXr/Gc1Z051d9gfWxzebUJrH</latexit><latexit sha1_base64="G72ba/W6iWUkHIcEQd49ZNjXt8o=">AAACDXicbVDLSgNBEJyNrxhfUU/iZTAIXoy7IugxxIvHCOYB2U3onXTi4OyDmV4hLMFP8Cu86smbePUbPPgvbmIOmlinoqqb7io/VtKQbX9auYXFpeWV/GphbX1jc6u4vdMwUaIF1kWkIt3ywaCSIdZJksJWrBECX2HTv7sc+8171EZG4Q0NY/QCGISyLwVQJnWLey4SdFJXB1xhPOpWTxy7kx479qhbLNllewI+T5wpKbEpat3il9uLRBJgSEKBMW3HjslLQZMUCkcFNzEYg7iDAbYzGkKAxksnEUb8MDFAEY9Rc6n4RMTfGykExgwDP5sMgG7NrDcW//PaCfUvvFSGcUIYivEhkgonh4zQMusGeU9qJILx58hlyAVoIEItOQiRiUlWViHrw5lNP08ap2XHLjvXZ6VKddpMnu2zA3bEHHbOKuyK1VidCfbAntgze7EerVfrzXr/Gc1Z051d9gfWxzebUJrH</latexit>
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<latexit sha1_base64="PprGOZZvHEOGswv3R1extvqiPIE="></latexit><latexit sha1_base64="PprGOZZvHEOGswv3R1extvqiPIE="></latexit><latexit sha1_base64="PprGOZZvHEOGswv3R1extvqiPIE="></latexit><latexit sha1_base64="PprGOZZvHEOGswv3R1extvqiPIE="></latexit>

7/12
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<latexit sha1_base64="M8GvBnQNmgp2x/LK25F/iGLgOqg=">AAACDXicbVDLSgNBEJyNrxhfUU/iZTAI8RJ2RdBj0IvHCOYB2TX0TjrJkNkHM71CWIKf4Fd41ZM38eo3ePBf3MQcNLFORVU33VV+rKQh2/60ckvLK6tr+fXCxubW9k5xd69hokQLrItIRbrlg0ElQ6yTJIWtWCMEvsKmP7ya+M171EZG4S2NYvQC6IeyJwVQJnWKB24XFYGrsEflO1dILVwt+wM66RRLdsWegi8SZ0ZKbIZap/jldiORBBiSUGBM27Fj8lLQJIXCccFNDMYghtDHdkZDCNB46TTCmB8nBijiMWouFZ+K+HsjhcCYUeBnkwHQwMx7E/E/r51Q78JLZRgnhKGYHCKpcHrICC2zbpB3pUYimHyOXIZcgAYi1JKDEJmYZGUVsj6c+fSLpHFaceyKc3NWql7OmsmzQ3bEysxh56zKrlmN1ZlgD+yJPbMX69F6td6s95/RnDXb2Wd/YH18Ax/xm70=</latexit><latexit sha1_base64="M8GvBnQNmgp2x/LK25F/iGLgOqg=">AAACDXicbVDLSgNBEJyNrxhfUU/iZTAI8RJ2RdBj0IvHCOYB2TX0TjrJkNkHM71CWIKf4Fd41ZM38eo3ePBf3MQcNLFORVU33VV+rKQh2/60ckvLK6tr+fXCxubW9k5xd69hokQLrItIRbrlg0ElQ6yTJIWtWCMEvsKmP7ya+M171EZG4S2NYvQC6IeyJwVQJnWKB24XFYGrsEflO1dILVwt+wM66RRLdsWegi8SZ0ZKbIZap/jldiORBBiSUGBM27Fj8lLQJIXCccFNDMYghtDHdkZDCNB46TTCmB8nBijiMWouFZ+K+HsjhcCYUeBnkwHQwMx7E/E/r51Q78JLZRgnhKGYHCKpcHrICC2zbpB3pUYimHyOXIZcgAYi1JKDEJmYZGUVsj6c+fSLpHFaceyKc3NWql7OmsmzQ3bEysxh56zKrlmN1ZlgD+yJPbMX69F6td6s95/RnDXb2Wd/YH18Ax/xm70=</latexit><latexit sha1_base64="M8GvBnQNmgp2x/LK25F/iGLgOqg=">AAACDXicbVDLSgNBEJyNrxhfUU/iZTAI8RJ2RdBj0IvHCOYB2TX0TjrJkNkHM71CWIKf4Fd41ZM38eo3ePBf3MQcNLFORVU33VV+rKQh2/60ckvLK6tr+fXCxubW9k5xd69hokQLrItIRbrlg0ElQ6yTJIWtWCMEvsKmP7ya+M171EZG4S2NYvQC6IeyJwVQJnWKB24XFYGrsEflO1dILVwt+wM66RRLdsWegi8SZ0ZKbIZap/jldiORBBiSUGBM27Fj8lLQJIXCccFNDMYghtDHdkZDCNB46TTCmB8nBijiMWouFZ+K+HsjhcCYUeBnkwHQwMx7E/E/r51Q78JLZRgnhKGYHCKpcHrICC2zbpB3pUYimHyOXIZcgAYi1JKDEJmYZGUVsj6c+fSLpHFaceyKc3NWql7OmsmzQ3bEysxh56zKrlmN1ZlgD+yJPbMX69F6td6s95/RnDXb2Wd/YH18Ax/xm70=</latexit><latexit sha1_base64="M8GvBnQNmgp2x/LK25F/iGLgOqg=">AAACDXicbVDLSgNBEJyNrxhfUU/iZTAI8RJ2RdBj0IvHCOYB2TX0TjrJkNkHM71CWIKf4Fd41ZM38eo3ePBf3MQcNLFORVU33VV+rKQh2/60ckvLK6tr+fXCxubW9k5xd69hokQLrItIRbrlg0ElQ6yTJIWtWCMEvsKmP7ya+M171EZG4S2NYvQC6IeyJwVQJnWKB24XFYGrsEflO1dILVwt+wM66RRLdsWegi8SZ0ZKbIZap/jldiORBBiSUGBM27Fj8lLQJIXCccFNDMYghtDHdkZDCNB46TTCmB8nBijiMWouFZ+K+HsjhcCYUeBnkwHQwMx7E/E/r51Q78JLZRgnhKGYHCKpcHrICC2zbpB3pUYimHyOXIZcgAYi1JKDEJmYZGUVsj6c+fSLpHFaceyKc3NWql7OmsmzQ3bEysxh56zKrlmN1ZlgD+yJPbMX69F6td6s95/RnDXb2Wd/YH18Ax/xm70=</latexit>

✓23 (
�)

<latexit sha1_base64="wYq3qBMEKyvnqUPGT8DFiCP9oV0=">AAACEnicbVDLTgJBEJzFF+IL9WhiJhITvJBdNNEj0YtHTOSRsEh6hwYmzD4y02tCNtz8BL/Cq568Ga/+gAf/xQU5KFinSlV3uqu8SElDtv1pZZaWV1bXsuu5jc2t7Z387l7dhLEWWBOhCnXTA4NKBlgjSQqbkUbwPYUNb3g18Rv3qI0Mg1saRdj2oR/InhRAqdTJH7o0QIJOUj4duwp7VLxzhdTC1bI/oJNOvmCX7Cn4InFmpMBmqHbyX243FLGPAQkFxrQcO6J2ApqkUDjOubHBCMQQ+thKaQA+mnYyzTHmx7EBCnmEmkvFpyL+3kjAN2bke+mkDzQw895E/M9rxdS7aCcyiGLCQEwOkVQ4PWSElmlByLtSIxFMPkcuAy5AAxFqyUGIVIzTxnJpH858+kVSL5ccu+TcnBUql7NmsuyAHbEic9g5q7BrVmU1JtgDe2LP7MV6tF6tN+v9ZzRjzXb22R9YH9/S8Z23</latexit><latexit sha1_base64="wYq3qBMEKyvnqUPGT8DFiCP9oV0=">AAACEnicbVDLTgJBEJzFF+IL9WhiJhITvJBdNNEj0YtHTOSRsEh6hwYmzD4y02tCNtz8BL/Cq568Ga/+gAf/xQU5KFinSlV3uqu8SElDtv1pZZaWV1bXsuu5jc2t7Z387l7dhLEWWBOhCnXTA4NKBlgjSQqbkUbwPYUNb3g18Rv3qI0Mg1saRdj2oR/InhRAqdTJH7o0QIJOUj4duwp7VLxzhdTC1bI/oJNOvmCX7Cn4InFmpMBmqHbyX243FLGPAQkFxrQcO6J2ApqkUDjOubHBCMQQ+thKaQA+mnYyzTHmx7EBCnmEmkvFpyL+3kjAN2bke+mkDzQw895E/M9rxdS7aCcyiGLCQEwOkVQ4PWSElmlByLtSIxFMPkcuAy5AAxFqyUGIVIzTxnJpH858+kVSL5ccu+TcnBUql7NmsuyAHbEic9g5q7BrVmU1JtgDe2LP7MV6tF6tN+v9ZzRjzXb22R9YH9/S8Z23</latexit><latexit sha1_base64="wYq3qBMEKyvnqUPGT8DFiCP9oV0=">AAACEnicbVDLTgJBEJzFF+IL9WhiJhITvJBdNNEj0YtHTOSRsEh6hwYmzD4y02tCNtz8BL/Cq568Ga/+gAf/xQU5KFinSlV3uqu8SElDtv1pZZaWV1bXsuu5jc2t7Z387l7dhLEWWBOhCnXTA4NKBlgjSQqbkUbwPYUNb3g18Rv3qI0Mg1saRdj2oR/InhRAqdTJH7o0QIJOUj4duwp7VLxzhdTC1bI/oJNOvmCX7Cn4InFmpMBmqHbyX243FLGPAQkFxrQcO6J2ApqkUDjOubHBCMQQ+thKaQA+mnYyzTHmx7EBCnmEmkvFpyL+3kjAN2bke+mkDzQw895E/M9rxdS7aCcyiGLCQEwOkVQ4PWSElmlByLtSIxFMPkcuAy5AAxFqyUGIVIzTxnJpH858+kVSL5ccu+TcnBUql7NmsuyAHbEic9g5q7BrVmU1JtgDe2LP7MV6tF6tN+v9ZzRjzXb22R9YH9/S8Z23</latexit><latexit sha1_base64="wYq3qBMEKyvnqUPGT8DFiCP9oV0=">AAACEnicbVDLTgJBEJzFF+IL9WhiJhITvJBdNNEj0YtHTOSRsEh6hwYmzD4y02tCNtz8BL/Cq568Ga/+gAf/xQU5KFinSlV3uqu8SElDtv1pZZaWV1bXsuu5jc2t7Z387l7dhLEWWBOhCnXTA4NKBlgjSQqbkUbwPYUNb3g18Rv3qI0Mg1saRdj2oR/InhRAqdTJH7o0QIJOUj4duwp7VLxzhdTC1bI/oJNOvmCX7Cn4InFmpMBmqHbyX243FLGPAQkFxrQcO6J2ApqkUDjOubHBCMQQ+thKaQA+mnYyzTHmx7EBCnmEmkvFpyL+3kjAN2bke+mkDzQw895E/M9rxdS7aCcyiGLCQEwOkVQ4PWSElmlByLtSIxFMPkcuAy5AAxFqyUGIVIzTxnJpH858+kVSL5ccu+TcnBUql7NmsuyAHbEic9g5q7BrVmU1JtgDe2LP7MV6tF6tN+v9ZzRjzXb22R9YH9/S8Z23</latexit>
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<latexit sha1_base64="M8GvBnQNmgp2x/LK25F/iGLgOqg=">AAACDXicbVDLSgNBEJyNrxhfUU/iZTAI8RJ2RdBj0IvHCOYB2TX0TjrJkNkHM71CWIKf4Fd41ZM38eo3ePBf3MQcNLFORVU33VV+rKQh2/60ckvLK6tr+fXCxubW9k5xd69hokQLrItIRbrlg0ElQ6yTJIWtWCMEvsKmP7ya+M171EZG4S2NYvQC6IeyJwVQJnWKB24XFYGrsEflO1dILVwt+wM66RRLdsWegi8SZ0ZKbIZap/jldiORBBiSUGBM27Fj8lLQJIXCccFNDMYghtDHdkZDCNB46TTCmB8nBijiMWouFZ+K+HsjhcCYUeBnkwHQwMx7E/E/r51Q78JLZRgnhKGYHCKpcHrICC2zbpB3pUYimHyOXIZcgAYi1JKDEJmYZGUVsj6c+fSLpHFaceyKc3NWql7OmsmzQ3bEysxh56zKrlmN1ZlgD+yJPbMX69F6td6s95/RnDXb2Wd/YH18Ax/xm70=</latexit><latexit sha1_base64="M8GvBnQNmgp2x/LK25F/iGLgOqg=">AAACDXicbVDLSgNBEJyNrxhfUU/iZTAI8RJ2RdBj0IvHCOYB2TX0TjrJkNkHM71CWIKf4Fd41ZM38eo3ePBf3MQcNLFORVU33VV+rKQh2/60ckvLK6tr+fXCxubW9k5xd69hokQLrItIRbrlg0ElQ6yTJIWtWCMEvsKmP7ya+M171EZG4S2NYvQC6IeyJwVQJnWKB24XFYGrsEflO1dILVwt+wM66RRLdsWegi8SZ0ZKbIZap/jldiORBBiSUGBM27Fj8lLQJIXCccFNDMYghtDHdkZDCNB46TTCmB8nBijiMWouFZ+K+HsjhcCYUeBnkwHQwMx7E/E/r51Q78JLZRgnhKGYHCKpcHrICC2zbpB3pUYimHyOXIZcgAYi1JKDEJmYZGUVsj6c+fSLpHFaceyKc3NWql7OmsmzQ3bEysxh56zKrlmN1ZlgD+yJPbMX69F6td6s95/RnDXb2Wd/YH18Ax/xm70=</latexit><latexit sha1_base64="M8GvBnQNmgp2x/LK25F/iGLgOqg=">AAACDXicbVDLSgNBEJyNrxhfUU/iZTAI8RJ2RdBj0IvHCOYB2TX0TjrJkNkHM71CWIKf4Fd41ZM38eo3ePBf3MQcNLFORVU33VV+rKQh2/60ckvLK6tr+fXCxubW9k5xd69hokQLrItIRbrlg0ElQ6yTJIWtWCMEvsKmP7ya+M171EZG4S2NYvQC6IeyJwVQJnWKB24XFYGrsEflO1dILVwt+wM66RRLdsWegi8SZ0ZKbIZap/jldiORBBiSUGBM27Fj8lLQJIXCccFNDMYghtDHdkZDCNB46TTCmB8nBijiMWouFZ+K+HsjhcCYUeBnkwHQwMx7E/E/r51Q78JLZRgnhKGYHCKpcHrICC2zbpB3pUYimHyOXIZcgAYi1JKDEJmYZGUVsj6c+fSLpHFaceyKc3NWql7OmsmzQ3bEysxh56zKrlmN1ZlgD+yJPbMX69F6td6s95/RnDXb2Wd/YH18Ax/xm70=</latexit><latexit sha1_base64="M8GvBnQNmgp2x/LK25F/iGLgOqg=">AAACDXicbVDLSgNBEJyNrxhfUU/iZTAI8RJ2RdBj0IvHCOYB2TX0TjrJkNkHM71CWIKf4Fd41ZM38eo3ePBf3MQcNLFORVU33VV+rKQh2/60ckvLK6tr+fXCxubW9k5xd69hokQLrItIRbrlg0ElQ6yTJIWtWCMEvsKmP7ya+M171EZG4S2NYvQC6IeyJwVQJnWKB24XFYGrsEflO1dILVwt+wM66RRLdsWegi8SZ0ZKbIZap/jldiORBBiSUGBM27Fj8lLQJIXCccFNDMYghtDHdkZDCNB46TTCmB8nBijiMWouFZ+K+HsjhcCYUeBnkwHQwMx7E/E/r51Q78JLZRgnhKGYHCKpcHrICC2zbpB3pUYimHyOXIZcgAYi1JKDEJmYZGUVsj6c+fSLpHFaceyKc3NWql7OmsmzQ3bEysxh56zKrlmN1ZlgD+yJPbMX69F6td6s95/RnDXb2Wd/YH18Ax/xm70=</latexit>

✓23 (
�)

<latexit sha1_base64="wYq3qBMEKyvnqUPGT8DFiCP9oV0=">AAACEnicbVDLTgJBEJzFF+IL9WhiJhITvJBdNNEj0YtHTOSRsEh6hwYmzD4y02tCNtz8BL/Cq568Ga/+gAf/xQU5KFinSlV3uqu8SElDtv1pZZaWV1bXsuu5jc2t7Z387l7dhLEWWBOhCnXTA4NKBlgjSQqbkUbwPYUNb3g18Rv3qI0Mg1saRdj2oR/InhRAqdTJH7o0QIJOUj4duwp7VLxzhdTC1bI/oJNOvmCX7Cn4InFmpMBmqHbyX243FLGPAQkFxrQcO6J2ApqkUDjOubHBCMQQ+thKaQA+mnYyzTHmx7EBCnmEmkvFpyL+3kjAN2bke+mkDzQw895E/M9rxdS7aCcyiGLCQEwOkVQ4PWSElmlByLtSIxFMPkcuAy5AAxFqyUGIVIzTxnJpH858+kVSL5ccu+TcnBUql7NmsuyAHbEic9g5q7BrVmU1JtgDe2LP7MV6tF6tN+v9ZzRjzXb22R9YH9/S8Z23</latexit><latexit sha1_base64="wYq3qBMEKyvnqUPGT8DFiCP9oV0=">AAACEnicbVDLTgJBEJzFF+IL9WhiJhITvJBdNNEj0YtHTOSRsEh6hwYmzD4y02tCNtz8BL/Cq568Ga/+gAf/xQU5KFinSlV3uqu8SElDtv1pZZaWV1bXsuu5jc2t7Z387l7dhLEWWBOhCnXTA4NKBlgjSQqbkUbwPYUNb3g18Rv3qI0Mg1saRdj2oR/InhRAqdTJH7o0QIJOUj4duwp7VLxzhdTC1bI/oJNOvmCX7Cn4InFmpMBmqHbyX243FLGPAQkFxrQcO6J2ApqkUDjOubHBCMQQ+thKaQA+mnYyzTHmx7EBCnmEmkvFpyL+3kjAN2bke+mkDzQw895E/M9rxdS7aCcyiGLCQEwOkVQ4PWSElmlByLtSIxFMPkcuAy5AAxFqyUGIVIzTxnJpH858+kVSL5ccu+TcnBUql7NmsuyAHbEic9g5q7BrVmU1JtgDe2LP7MV6tF6tN+v9ZzRjzXb22R9YH9/S8Z23</latexit><latexit sha1_base64="wYq3qBMEKyvnqUPGT8DFiCP9oV0=">AAACEnicbVDLTgJBEJzFF+IL9WhiJhITvJBdNNEj0YtHTOSRsEh6hwYmzD4y02tCNtz8BL/Cq568Ga/+gAf/xQU5KFinSlV3uqu8SElDtv1pZZaWV1bXsuu5jc2t7Z387l7dhLEWWBOhCnXTA4NKBlgjSQqbkUbwPYUNb3g18Rv3qI0Mg1saRdj2oR/InhRAqdTJH7o0QIJOUj4duwp7VLxzhdTC1bI/oJNOvmCX7Cn4InFmpMBmqHbyX243FLGPAQkFxrQcO6J2ApqkUDjOubHBCMQQ+thKaQA+mnYyzTHmx7EBCnmEmkvFpyL+3kjAN2bke+mkDzQw895E/M9rxdS7aCcyiGLCQEwOkVQ4PWSElmlByLtSIxFMPkcuAy5AAxFqyUGIVIzTxnJpH858+kVSL5ccu+TcnBUql7NmsuyAHbEic9g5q7BrVmU1JtgDe2LP7MV6tF6tN+v9ZzRjzXb22R9YH9/S8Z23</latexit><latexit sha1_base64="wYq3qBMEKyvnqUPGT8DFiCP9oV0=">AAACEnicbVDLTgJBEJzFF+IL9WhiJhITvJBdNNEj0YtHTOSRsEh6hwYmzD4y02tCNtz8BL/Cq568Ga/+gAf/xQU5KFinSlV3uqu8SElDtv1pZZaWV1bXsuu5jc2t7Z387l7dhLEWWBOhCnXTA4NKBlgjSQqbkUbwPYUNb3g18Rv3qI0Mg1saRdj2oR/InhRAqdTJH7o0QIJOUj4duwp7VLxzhdTC1bI/oJNOvmCX7Cn4InFmpMBmqHbyX243FLGPAQkFxrQcO6J2ApqkUDjOubHBCMQQ+thKaQA+mnYyzTHmx7EBCnmEmkvFpyL+3kjAN2bke+mkDzQw895E/M9rxdS7aCcyiGLCQEwOkVQ4PWSElmlByLtSIxFMPkcuAy5AAxFqyUGIVIzTxnJpH858+kVSL5ccu+TcnBUql7NmsuyAHbEic9g5q7BrVmU1JtgDe2LP7MV6tF6tN+v9ZzRjzXb22R9YH9/S8Z23</latexit>

Np,i
B�L = 10�3

<latexit sha1_base64="Hj5Iw7MnUw0Fy3eSeRSlbciJZHg=">AAACD3icbVC7SgNBFJ2NrxhfUcs0g0GwMGFXBW2EEBsLkQjmAckmzE5u4pDZBzN3hbBs4Sf4FbZa2Ymtn2Dhv7hZU2jiqQ7n3Mu95ziBFBpN89PILCwuLa9kV3Nr6xubW/ntnYb2Q8Whzn3pq5bDNEjhQR0FSmgFCpjrSGg6o4uJ37wHpYXv3eI4ANtlQ08MBGeYSL184bobdZRLg0MR96Jq6Sqm59Qyu1HpOO7li2bZTEHniTUlRTJFrZf/6vR9HrrgIZdM67ZlBmhHTKHgEuJcJ9QQMD5iQ2gn1GMuaDtKQ8R0P9QMfRqAokLSVITfGxFztR67TjLpMrzTs95E/M9rhzg4syPhBSGCxyeHUEhID2muRNIO0L5QgMgmnwMVHuVMMURQgjLOEzFM6solfViz6edJ46hsmWXr5qRYqU6byZIC2SMHxCKnpEIuSY3UCScP5Ik8kxfj0Xg13oz3n9GMMd3ZJX9gfHwDAoKa6A==</latexit><latexit sha1_base64="Hj5Iw7MnUw0Fy3eSeRSlbciJZHg=">AAACD3icbVC7SgNBFJ2NrxhfUcs0g0GwMGFXBW2EEBsLkQjmAckmzE5u4pDZBzN3hbBs4Sf4FbZa2Ymtn2Dhv7hZU2jiqQ7n3Mu95ziBFBpN89PILCwuLa9kV3Nr6xubW/ntnYb2Q8Whzn3pq5bDNEjhQR0FSmgFCpjrSGg6o4uJ37wHpYXv3eI4ANtlQ08MBGeYSL184bobdZRLg0MR96Jq6Sqm59Qyu1HpOO7li2bZTEHniTUlRTJFrZf/6vR9HrrgIZdM67ZlBmhHTKHgEuJcJ9QQMD5iQ2gn1GMuaDtKQ8R0P9QMfRqAokLSVITfGxFztR67TjLpMrzTs95E/M9rhzg4syPhBSGCxyeHUEhID2muRNIO0L5QgMgmnwMVHuVMMURQgjLOEzFM6solfViz6edJ46hsmWXr5qRYqU6byZIC2SMHxCKnpEIuSY3UCScP5Ik8kxfj0Xg13oz3n9GMMd3ZJX9gfHwDAoKa6A==</latexit><latexit sha1_base64="Hj5Iw7MnUw0Fy3eSeRSlbciJZHg=">AAACD3icbVC7SgNBFJ2NrxhfUcs0g0GwMGFXBW2EEBsLkQjmAckmzE5u4pDZBzN3hbBs4Sf4FbZa2Ymtn2Dhv7hZU2jiqQ7n3Mu95ziBFBpN89PILCwuLa9kV3Nr6xubW/ntnYb2Q8Whzn3pq5bDNEjhQR0FSmgFCpjrSGg6o4uJ37wHpYXv3eI4ANtlQ08MBGeYSL184bobdZRLg0MR96Jq6Sqm59Qyu1HpOO7li2bZTEHniTUlRTJFrZf/6vR9HrrgIZdM67ZlBmhHTKHgEuJcJ9QQMD5iQ2gn1GMuaDtKQ8R0P9QMfRqAokLSVITfGxFztR67TjLpMrzTs95E/M9rhzg4syPhBSGCxyeHUEhID2muRNIO0L5QgMgmnwMVHuVMMURQgjLOEzFM6solfViz6edJ46hsmWXr5qRYqU6byZIC2SMHxCKnpEIuSY3UCScP5Ik8kxfj0Xg13oz3n9GMMd3ZJX9gfHwDAoKa6A==</latexit><latexit sha1_base64="Hj5Iw7MnUw0Fy3eSeRSlbciJZHg=">AAACD3icbVC7SgNBFJ2NrxhfUcs0g0GwMGFXBW2EEBsLkQjmAckmzE5u4pDZBzN3hbBs4Sf4FbZa2Ymtn2Dhv7hZU2jiqQ7n3Mu95ziBFBpN89PILCwuLa9kV3Nr6xubW/ntnYb2Q8Whzn3pq5bDNEjhQR0FSmgFCpjrSGg6o4uJ37wHpYXv3eI4ANtlQ08MBGeYSL184bobdZRLg0MR96Jq6Sqm59Qyu1HpOO7li2bZTEHniTUlRTJFrZf/6vR9HrrgIZdM67ZlBmhHTKHgEuJcJ9QQMD5iQ2gn1GMuaDtKQ8R0P9QMfRqAokLSVITfGxFztR67TjLpMrzTs95E/M9rhzg4syPhBSGCxyeHUEhID2muRNIO0L5QgMgmnwMVHuVMMURQgjLOEzFM6solfViz6edJ46hsmWXr5qRYqU6byZIC2SMHxCKnpEIuSY3UCScP5Ik8kxfj0Xg13oz3n9GMMd3ZJX9gfHwDAoKa6A==</latexit>

↵2 = 6
<latexit sha1_base64="sNwMqf406un5VGDQYokRTzLjgB8=">AAAB/nicbVA9SwNBEN2LXzF+RS1tFoNgFe6CqI0QtLGMYD4gCWFuM0mW7N0tu3NCOAL+Clut7MTWv2Lhf/ESr9DEVz3em2HePF8racl1P53cyura+kZ+s7C1vbO7V9w/aNgoNgLrIlKRaflgUckQ6yRJYUsbhMBX2PTHNzO/+YDGyii8p4nGbgDDUA6kAEqlTgeUHkGvwq/4ea9YcsvuHHyZeBkpsQy1XvGr049EHGBIQoG1bc/V1E3AkBQKp4VObFGDGMMQ2ykNIUDbTeaZp/wktkAR12i4VHwu4u+NBAJrJ4GfTgZAI7vozcT/vHZMg8tuIkMdE4ZidoikwvkhK4xMy0DelwaJYJYcuQy5AANEaCQHIVIxTtsppH14i98vk0al7Lll7+6sVL3OmsmzI3bMTpnHLliV3bIaqzPBNHtiz+zFeXRenTfn/Wc052Q7h+wPnI9vKhyVHQ==</latexit><latexit sha1_base64="sNwMqf406un5VGDQYokRTzLjgB8=">AAAB/nicbVA9SwNBEN2LXzF+RS1tFoNgFe6CqI0QtLGMYD4gCWFuM0mW7N0tu3NCOAL+Clut7MTWv2Lhf/ESr9DEVz3em2HePF8racl1P53cyura+kZ+s7C1vbO7V9w/aNgoNgLrIlKRaflgUckQ6yRJYUsbhMBX2PTHNzO/+YDGyii8p4nGbgDDUA6kAEqlTgeUHkGvwq/4ea9YcsvuHHyZeBkpsQy1XvGr049EHGBIQoG1bc/V1E3AkBQKp4VObFGDGMMQ2ykNIUDbTeaZp/wktkAR12i4VHwu4u+NBAJrJ4GfTgZAI7vozcT/vHZMg8tuIkMdE4ZidoikwvkhK4xMy0DelwaJYJYcuQy5AANEaCQHIVIxTtsppH14i98vk0al7Lll7+6sVL3OmsmzI3bMTpnHLliV3bIaqzPBNHtiz+zFeXRenTfn/Wc052Q7h+wPnI9vKhyVHQ==</latexit><latexit sha1_base64="sNwMqf406un5VGDQYokRTzLjgB8=">AAAB/nicbVA9SwNBEN2LXzF+RS1tFoNgFe6CqI0QtLGMYD4gCWFuM0mW7N0tu3NCOAL+Clut7MTWv2Lhf/ESr9DEVz3em2HePF8racl1P53cyura+kZ+s7C1vbO7V9w/aNgoNgLrIlKRaflgUckQ6yRJYUsbhMBX2PTHNzO/+YDGyii8p4nGbgDDUA6kAEqlTgeUHkGvwq/4ea9YcsvuHHyZeBkpsQy1XvGr049EHGBIQoG1bc/V1E3AkBQKp4VObFGDGMMQ2ykNIUDbTeaZp/wktkAR12i4VHwu4u+NBAJrJ4GfTgZAI7vozcT/vHZMg8tuIkMdE4ZidoikwvkhK4xMy0DelwaJYJYcuQy5AANEaCQHIVIxTtsppH14i98vk0al7Lll7+6sVL3OmsmzI3bMTpnHLliV3bIaqzPBNHtiz+zFeXRenTfn/Wc052Q7h+wPnI9vKhyVHQ==</latexit><latexit sha1_base64="sNwMqf406un5VGDQYokRTzLjgB8=">AAAB/nicbVA9SwNBEN2LXzF+RS1tFoNgFe6CqI0QtLGMYD4gCWFuM0mW7N0tu3NCOAL+Clut7MTWv2Lhf/ESr9DEVz3em2HePF8racl1P53cyura+kZ+s7C1vbO7V9w/aNgoNgLrIlKRaflgUckQ6yRJYUsbhMBX2PTHNzO/+YDGyii8p4nGbgDDUA6kAEqlTgeUHkGvwq/4ea9YcsvuHHyZeBkpsQy1XvGr049EHGBIQoG1bc/V1E3AkBQKp4VObFGDGMMQ2ykNIUDbTeaZp/wktkAR12i4VHwu4u+NBAJrJ4GfTgZAI7vozcT/vHZMg8tuIkMdE4ZidoikwvkhK4xMy0DelwaJYJYcuQy5AANEaCQHIVIxTtsppH14i98vk0al7Lll7+6sVL3OmsmzI3bMTpnHLliV3bIaqzPBNHtiz+zFeXRenTfn/Wc052Q7h+wPnI9vKhyVHQ==</latexit>

↵2 = 5
<latexit sha1_base64="zo3rpu76mlC3cZHe73sJmuL5WOY=">AAAB/nicbVA9SwNBEN2LXzF+RS1tFoNgFe6Coo0QtLGMYD4gCWFuM0mW7N0tu3NCOAL+Clut7MTWv2Lhf/ESr9DEVz3em2HePF8racl1P53cyura+kZ+s7C1vbO7V9w/aNgoNgLrIlKRaflgUckQ6yRJYUsbhMBX2PTHNzO/+YDGyii8p4nGbgDDUA6kAEqlTgeUHkGvwq/4ea9YcsvuHHyZeBkpsQy1XvGr049EHGBIQoG1bc/V1E3AkBQKp4VObFGDGMMQ2ykNIUDbTeaZp/wktkAR12i4VHwu4u+NBAJrJ4GfTgZAI7vozcT/vHZMg8tuIkMdE4ZidoikwvkhK4xMy0DelwaJYJYcuQy5AANEaCQHIVIxTtsppH14i98vk0al7Lll7+6sVL3OmsmzI3bMTpnHLliV3bIaqzPBNHtiz+zFeXRenTfn/Wc052Q7h+wPnI9vKI2VHA==</latexit><latexit sha1_base64="zo3rpu76mlC3cZHe73sJmuL5WOY=">AAAB/nicbVA9SwNBEN2LXzF+RS1tFoNgFe6Coo0QtLGMYD4gCWFuM0mW7N0tu3NCOAL+Clut7MTWv2Lhf/ESr9DEVz3em2HePF8racl1P53cyura+kZ+s7C1vbO7V9w/aNgoNgLrIlKRaflgUckQ6yRJYUsbhMBX2PTHNzO/+YDGyii8p4nGbgDDUA6kAEqlTgeUHkGvwq/4ea9YcsvuHHyZeBkpsQy1XvGr049EHGBIQoG1bc/V1E3AkBQKp4VObFGDGMMQ2ykNIUDbTeaZp/wktkAR12i4VHwu4u+NBAJrJ4GfTgZAI7vozcT/vHZMg8tuIkMdE4ZidoikwvkhK4xMy0DelwaJYJYcuQy5AANEaCQHIVIxTtsppH14i98vk0al7Lll7+6sVL3OmsmzI3bMTpnHLliV3bIaqzPBNHtiz+zFeXRenTfn/Wc052Q7h+wPnI9vKI2VHA==</latexit><latexit sha1_base64="zo3rpu76mlC3cZHe73sJmuL5WOY=">AAAB/nicbVA9SwNBEN2LXzF+RS1tFoNgFe6Coo0QtLGMYD4gCWFuM0mW7N0tu3NCOAL+Clut7MTWv2Lhf/ESr9DEVz3em2HePF8racl1P53cyura+kZ+s7C1vbO7V9w/aNgoNgLrIlKRaflgUckQ6yRJYUsbhMBX2PTHNzO/+YDGyii8p4nGbgDDUA6kAEqlTgeUHkGvwq/4ea9YcsvuHHyZeBkpsQy1XvGr049EHGBIQoG1bc/V1E3AkBQKp4VObFGDGMMQ2ykNIUDbTeaZp/wktkAR12i4VHwu4u+NBAJrJ4GfTgZAI7vozcT/vHZMg8tuIkMdE4ZidoikwvkhK4xMy0DelwaJYJYcuQy5AANEaCQHIVIxTtsppH14i98vk0al7Lll7+6sVL3OmsmzI3bMTpnHLliV3bIaqzPBNHtiz+zFeXRenTfn/Wc052Q7h+wPnI9vKI2VHA==</latexit><latexit sha1_base64="zo3rpu76mlC3cZHe73sJmuL5WOY=">AAAB/nicbVA9SwNBEN2LXzF+RS1tFoNgFe6Coo0QtLGMYD4gCWFuM0mW7N0tu3NCOAL+Clut7MTWv2Lhf/ESr9DEVz3em2HePF8racl1P53cyura+kZ+s7C1vbO7V9w/aNgoNgLrIlKRaflgUckQ6yRJYUsbhMBX2PTHNzO/+YDGyii8p4nGbgDDUA6kAEqlTgeUHkGvwq/4ea9YcsvuHHyZeBkpsQy1XvGr049EHGBIQoG1bc/V1E3AkBQKp4VObFGDGMMQ2ykNIUDbTeaZp/wktkAR12i4VHwu4u+NBAJrJ4GfTgZAI7vozcT/vHZMg8tuIkMdE4ZidoikwvkhK4xMy0DelwaJYJYcuQy5AANEaCQHIVIxTtsppH14i98vk0al7Lll7+6sVL3OmsmzI3bMTpnHLliV3bIaqzPBNHtiz+zFeXRenTfn/Wc052Q7h+wPnI9vKI2VHA==</latexit>

Np,i
B�L = 10�(1,2,3)

<latexit sha1_base64="PAT/wVWHmaGwpcATvr0ODzxAQDo=">AAACFXicbVC7SgNBFJ2NrxhfUUub0SBESMJuFLQRQmwsRCKYB+TF7OQmDpl9MHNXCMvWfoJfYauVndhaW/gvbmIKTTzV4Zx7ufcc25dCo2l+GomFxaXlleRqam19Y3Mrvb1T016gOFS5Jz3VsJkGKVyookAJDV8Bc2wJdXt4Mfbr96C08NxbHPnQdtjAFX3BGcZSN71/3QlbyqF+TkTdsJy/iug5tcxOmM9auWLu+CjqpjNmwZyAzhNrSjJkiko3/dXqeTxwwEUumdZNy/SxHTKFgkuIUq1Ag8/4kA2gGVOXOaDb4SRKRA8DzdCjPigqJJ2I8HsjZI7WI8eOJx2Gd3rWG4v/ec0A+2ftULh+gODy8SEUEiaHNFci7ghoTyhAZOPPgQqXcqYYIihBGeexGMSlpeI+rNn086RWLFhmwbo5yZTK02aSZI8ckCyxyCkpkUtSIVXCyQN5Is/kxXg0Xo034/1nNGFMd3bJHxgf37icnDA=</latexit><latexit sha1_base64="PAT/wVWHmaGwpcATvr0ODzxAQDo=">AAACFXicbVC7SgNBFJ2NrxhfUUub0SBESMJuFLQRQmwsRCKYB+TF7OQmDpl9MHNXCMvWfoJfYauVndhaW/gvbmIKTTzV4Zx7ufcc25dCo2l+GomFxaXlleRqam19Y3Mrvb1T016gOFS5Jz3VsJkGKVyookAJDV8Bc2wJdXt4Mfbr96C08NxbHPnQdtjAFX3BGcZSN71/3QlbyqF+TkTdsJy/iug5tcxOmM9auWLu+CjqpjNmwZyAzhNrSjJkiko3/dXqeTxwwEUumdZNy/SxHTKFgkuIUq1Ag8/4kA2gGVOXOaDb4SRKRA8DzdCjPigqJJ2I8HsjZI7WI8eOJx2Gd3rWG4v/ec0A+2ftULh+gODy8SEUEiaHNFci7ghoTyhAZOPPgQqXcqYYIihBGeexGMSlpeI+rNn086RWLFhmwbo5yZTK02aSZI8ckCyxyCkpkUtSIVXCyQN5Is/kxXg0Xo034/1nNGFMd3bJHxgf37icnDA=</latexit><latexit sha1_base64="PAT/wVWHmaGwpcATvr0ODzxAQDo=">AAACFXicbVC7SgNBFJ2NrxhfUUub0SBESMJuFLQRQmwsRCKYB+TF7OQmDpl9MHNXCMvWfoJfYauVndhaW/gvbmIKTTzV4Zx7ufcc25dCo2l+GomFxaXlleRqam19Y3Mrvb1T016gOFS5Jz3VsJkGKVyookAJDV8Bc2wJdXt4Mfbr96C08NxbHPnQdtjAFX3BGcZSN71/3QlbyqF+TkTdsJy/iug5tcxOmM9auWLu+CjqpjNmwZyAzhNrSjJkiko3/dXqeTxwwEUumdZNy/SxHTKFgkuIUq1Ag8/4kA2gGVOXOaDb4SRKRA8DzdCjPigqJJ2I8HsjZI7WI8eOJx2Gd3rWG4v/ec0A+2ftULh+gODy8SEUEiaHNFci7ghoTyhAZOPPgQqXcqYYIihBGeexGMSlpeI+rNn086RWLFhmwbo5yZTK02aSZI8ckCyxyCkpkUtSIVXCyQN5Is/kxXg0Xo034/1nNGFMd3bJHxgf37icnDA=</latexit><latexit sha1_base64="PAT/wVWHmaGwpcATvr0ODzxAQDo=">AAACFXicbVC7SgNBFJ2NrxhfUUub0SBESMJuFLQRQmwsRCKYB+TF7OQmDpl9MHNXCMvWfoJfYauVndhaW/gvbmIKTTzV4Zx7ufcc25dCo2l+GomFxaXlleRqam19Y3Mrvb1T016gOFS5Jz3VsJkGKVyookAJDV8Bc2wJdXt4Mfbr96C08NxbHPnQdtjAFX3BGcZSN71/3QlbyqF+TkTdsJy/iug5tcxOmM9auWLu+CjqpjNmwZyAzhNrSjJkiko3/dXqeTxwwEUumdZNy/SxHTKFgkuIUq1Ag8/4kA2gGVOXOaDb4SRKRA8DzdCjPigqJJ2I8HsjZI7WI8eOJx2Gd3rWG4v/ec0A+2ftULh+gODy8SEUEiaHNFci7ghoTyhAZOPPgQqXcqYYIihBGeexGMSlpeI+rNn086RWLFhmwbo5yZTK02aSZI8ckCyxyCkpkUtSIVXCyQN5Is/kxXg0Xo034/1nNGFMd3bJHxgf37icnDA=</latexit>

The scenario is strongly dependent 
on    , while it is almost independent 
of        . 

Indeed, we have
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<latexit sha1_base64="qJhwWqWwIJW3yHrh0vK6lR2cPMM=">AAACYHicbVBNbxMxEPVugYbw0QRucLGIkDigaHdVCY5R4MAxSCSpFKerWXfaWLV3LXu2UrXaP9kbBy78ih7xLkGClvHlzZv37PErrFaekuR7FB88ePjocPB4+OTps+dHo/GLla9qJ3EpK125kwI8alXikhRpPLEOwRQa18Xlp26+vkLnVVV+o2uLWwMXpTpXEihQ+UiLK3BovdKhazJBULfCuspSxc1pljef86zl4n04yoSF0PcNF0hw2ghnuEbb5nP+xyRA2x0EZxaE/Q2dSO7AmTYfTZJp0he/D9I9mLB9LfLRD3FWydpgSVKD95s0sbRtwJGSGtuhqD1akJdwgZsASzDot02fSsvf1h7CQhYdV5r3JP7taMB4f22KoDRAO3931pH/m21qOv+4bVRpa8JSdg+R0tg/5KVTIW7kZ8ohEXSbI1cll+CACJ3iIGUg65D/MOSR3v3 9fbDKpmkyTb8eT2bzfTID9pq9Ye9Yyj6wGfvCFmzJJLtht1EUxdHPeBAfxePf0jjae16yfyp+9QupNLai</latexit><latexit sha1_base64="qJhwWqWwIJW3yHrh0vK6lR2cPMM=">AAACYHicbVBNbxMxEPVugYbw0QRucLGIkDigaHdVCY5R4MAxSCSpFKerWXfaWLV3LXu2UrXaP9kbBy78ih7xLkGClvHlzZv37PErrFaekuR7FB88ePjocPB4+OTps+dHo/GLla9qJ3EpK125kwI8alXikhRpPLEOwRQa18Xlp26+vkLnVVV+o2uLWwMXpTpXEihQ+UiLK3BovdKhazJBULfCuspSxc1pljef86zl4n04yoSF0PcNF0hw2ghnuEbb5nP+xyRA2x0EZxaE/Q2dSO7AmTYfTZJp0he/D9I9mLB9LfLRD3FWydpgSVKD95s0sbRtwJGSGtuhqD1akJdwgZsASzDot02fSsvf1h7CQhYdV5r3JP7taMB4f22KoDRAO3931pH/m21qOv+4bVRpa8JSdg+R0tg/5KVTIW7kZ8ohEXSbI1cll+CACJ3iIGUg65D/MOSR3v3 9fbDKpmkyTb8eT2bzfTID9pq9Ye9Yyj6wGfvCFmzJJLtht1EUxdHPeBAfxePf0jjae16yfyp+9QupNLai</latexit><latexit sha1_base64="qJhwWqWwIJW3yHrh0vK6lR2cPMM=">AAACYHicbVBNbxMxEPVugYbw0QRucLGIkDigaHdVCY5R4MAxSCSpFKerWXfaWLV3LXu2UrXaP9kbBy78ih7xLkGClvHlzZv37PErrFaekuR7FB88ePjocPB4+OTps+dHo/GLla9qJ3EpK125kwI8alXikhRpPLEOwRQa18Xlp26+vkLnVVV+o2uLWwMXpTpXEihQ+UiLK3BovdKhazJBULfCuspSxc1pljef86zl4n04yoSF0PcNF0hw2ghnuEbb5nP+xyRA2x0EZxaE/Q2dSO7AmTYfTZJp0he/D9I9mLB9LfLRD3FWydpgSVKD95s0sbRtwJGSGtuhqD1akJdwgZsASzDot02fSsvf1h7CQhYdV5r3JP7taMB4f22KoDRAO3931pH/m21qOv+4bVRpa8JSdg+R0tg/5KVTIW7kZ8ohEXSbI1cll+CACJ3iIGUg65D/MOSR3v3 9fbDKpmkyTb8eT2bzfTID9pq9Ye9Yyj6wGfvCFmzJJLtht1EUxdHPeBAfxePf0jjae16yfyp+9QupNLai</latexit><latexit sha1_base64="qJhwWqWwIJW3yHrh0vK6lR2cPMM=">AAACYHicbVBNbxMxEPVugYbw0QRucLGIkDigaHdVCY5R4MAxSCSpFKerWXfaWLV3LXu2UrXaP9kbBy78ih7xLkGClvHlzZv37PErrFaekuR7FB88ePjocPB4+OTps+dHo/GLla9qJ3EpK125kwI8alXikhRpPLEOwRQa18Xlp26+vkLnVVV+o2uLWwMXpTpXEihQ+UiLK3BovdKhazJBULfCuspSxc1pljef86zl4n04yoSF0PcNF0hw2ghnuEbb5nP+xyRA2x0EZxaE/Q2dSO7AmTYfTZJp0he/D9I9mLB9LfLRD3FWydpgSVKD95s0sbRtwJGSGtuhqD1akJdwgZsASzDot02fSsvf1h7CQhYdV5r3JP7taMB4f22KoDRAO3931pH/m21qOv+4bVRpa8JSdg+R0tg/5KVTIW7kZ8ohEXSbI1cll+CACJ3iIGUg65D/MOSR3v3 9fbDKpmkyTb8eT2bzfTID9pq9Ye9Yyj6wGfvCFmzJJLtht1EUxdHPeBAfxePf0jjae16yfyp+9QupNLai</latexit>

↵2
<latexit sha1_base64="qvIuWv0jwHKE8s5cJC+yhPQC81A=">AAAB+nicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCiDRB5SYkXryyY55fzQ3RopMvkJWqjoEC0/Q8G/YBsXkDDVaGZXOztepKQh2/60SmvrG5tb5e3Kzu7e/kH18KhjwlgLbItQhbrngUElA2yTJIW9SCP4nsKuN7vJ/O4DaiPD4J7mEbo+TAI5lgIolXoDUNEUho1htWbX7Rx8lTgFqbECrWH1azAKRexjQEKBMX3HjshNQJMUCheVQWwwAjGDCfZTGoCPxk3yvAt+FhugkEeouVQ8F/H3RgK+MXPfSyd9oKlZ9jLxP68f0/jKTWQQxYSByA6RVJgfMkLLtAjkI6mRCLLkyGXABWggQi05CJGKcdpMJe3DWf5+lXQadceuO3cXteZ10UyZnbBTds4cdsma7Ja1WJsJptgTe2Yv1qP1ar1Z7z+jJavYOWZ/YH18A3I7lEI=</latexit><latexit sha1_base64="qvIuWv0jwHKE8s5cJC+yhPQC81A=">AAAB+nicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCiDRB5SYkXryyY55fzQ3RopMvkJWqjoEC0/Q8G/YBsXkDDVaGZXOztepKQh2/60SmvrG5tb5e3Kzu7e/kH18KhjwlgLbItQhbrngUElA2yTJIW9SCP4nsKuN7vJ/O4DaiPD4J7mEbo+TAI5lgIolXoDUNEUho1htWbX7Rx8lTgFqbECrWH1azAKRexjQEKBMX3HjshNQJMUCheVQWwwAjGDCfZTGoCPxk3yvAt+FhugkEeouVQ8F/H3RgK+MXPfSyd9oKlZ9jLxP68f0/jKTWQQxYSByA6RVJgfMkLLtAjkI6mRCLLkyGXABWggQi05CJGKcdpMJe3DWf5+lXQadceuO3cXteZ10UyZnbBTds4cdsma7Ja1WJsJptgTe2Yv1qP1ar1Z7z+jJavYOWZ/YH18A3I7lEI=</latexit><latexit sha1_base64="qvIuWv0jwHKE8s5cJC+yhPQC81A=">AAAB+nicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCiDRB5SYkXryyY55fzQ3RopMvkJWqjoEC0/Q8G/YBsXkDDVaGZXOztepKQh2/60SmvrG5tb5e3Kzu7e/kH18KhjwlgLbItQhbrngUElA2yTJIW9SCP4nsKuN7vJ/O4DaiPD4J7mEbo+TAI5lgIolXoDUNEUho1htWbX7Rx8lTgFqbECrWH1azAKRexjQEKBMX3HjshNQJMUCheVQWwwAjGDCfZTGoCPxk3yvAt+FhugkEeouVQ8F/H3RgK+MXPfSyd9oKlZ9jLxP68f0/jKTWQQxYSByA6RVJgfMkLLtAjkI6mRCLLkyGXABWggQi05CJGKcdpMJe3DWf5+lXQadceuO3cXteZ10UyZnbBTds4cdsma7Ja1WJsJptgTe2Yv1qP1ar1Z7z+jJavYOWZ/YH18A3I7lEI=</latexit><latexit sha1_base64="qvIuWv0jwHKE8s5cJC+yhPQC81A=">AAAB+nicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCiDRB5SYkXryyY55fzQ3RopMvkJWqjoEC0/Q8G/YBsXkDDVaGZXOztepKQh2/60SmvrG5tb5e3Kzu7e/kH18KhjwlgLbItQhbrngUElA2yTJIW9SCP4nsKuN7vJ/O4DaiPD4J7mEbo+TAI5lgIolXoDUNEUho1htWbX7Rx8lTgFqbECrWH1azAKRexjQEKBMX3HjshNQJMUCheVQWwwAjGDCfZTGoCPxk3yvAt+FhugkEeouVQ8F/H3RgK+MXPfSyd9oKlZ9jLxP68f0/jKTWQQxYSByA6RVJgfMkLLtAjkI6mRCLLkyGXABWggQi05CJGKcdpMJe3DWf5+lXQadceuO3cXteZ10UyZnbBTds4cdsma7Ja1WJsJptgTe2Yv1qP1ar1Z7z+jJavYOWZ/YH18A3I7lEI=</latexit>

↵1,3
<latexit sha1_base64="6n1U2FlQlk1X3cNVg0QdMylAVMA=">AAAB/nicbVA9SwNBEN3zM8avqKXNYhAsJNypoGXQxjKC+YBcCHObSbJk727ZnRPCEfBX2GplJ7b+FQv/i5d4hSa+6vHeDPPmBVpJS6776Swtr6yurRc2iptb2zu7pb39ho0TI7AuYhWbVgAWlYywTpIUtrRBCAOFzWB0M/WbD2isjKN7GmvshDCIZF8KoEzyfVB6CN3UOz2fdEtlt+LOwBeJl5Myy1Hrlr78XiySECMSCqxte66mTgqGpFA4KfqJRQ1iBANsZzSCEG0nnWWe8OPEAsVco+FS8ZmIvzdSCK0dh0E2GQIN7bw3Ff/z2gn1rzqpjHRCGInpIZIKZ4esMDIrA3lPGiSCaXLkMuICDBChkRyEyMQka6eY9eHNf79IGmcVz614dxfl6nXeTIEdsiN2wjx2yarsltVYnQmm2RN7Zi/Oo/PqvDnvP6NLTr5zwP7A+fgGKYCVwA==</latexit><latexit sha1_base64="6n1U2FlQlk1X3cNVg0QdMylAVMA=">AAAB/nicbVA9SwNBEN3zM8avqKXNYhAsJNypoGXQxjKC+YBcCHObSbJk727ZnRPCEfBX2GplJ7b+FQv/i5d4hSa+6vHeDPPmBVpJS6776Swtr6yurRc2iptb2zu7pb39ho0TI7AuYhWbVgAWlYywTpIUtrRBCAOFzWB0M/WbD2isjKN7GmvshDCIZF8KoEzyfVB6CN3UOz2fdEtlt+LOwBeJl5Myy1Hrlr78XiySECMSCqxte66mTgqGpFA4KfqJRQ1iBANsZzSCEG0nnWWe8OPEAsVco+FS8ZmIvzdSCK0dh0E2GQIN7bw3Ff/z2gn1rzqpjHRCGInpIZIKZ4esMDIrA3lPGiSCaXLkMuICDBChkRyEyMQka6eY9eHNf79IGmcVz614dxfl6nXeTIEdsiN2wjx2yarsltVYnQmm2RN7Zi/Oo/PqvDnvP6NLTr5zwP7A+fgGKYCVwA==</latexit><latexit sha1_base64="6n1U2FlQlk1X3cNVg0QdMylAVMA=">AAAB/nicbVA9SwNBEN3zM8avqKXNYhAsJNypoGXQxjKC+YBcCHObSbJk727ZnRPCEfBX2GplJ7b+FQv/i5d4hSa+6vHeDPPmBVpJS6776Swtr6yurRc2iptb2zu7pb39ho0TI7AuYhWbVgAWlYywTpIUtrRBCAOFzWB0M/WbD2isjKN7GmvshDCIZF8KoEzyfVB6CN3UOz2fdEtlt+LOwBeJl5Myy1Hrlr78XiySECMSCqxte66mTgqGpFA4KfqJRQ1iBANsZzSCEG0nnWWe8OPEAsVco+FS8ZmIvzdSCK0dh0E2GQIN7bw3Ff/z2gn1rzqpjHRCGInpIZIKZ4esMDIrA3lPGiSCaXLkMuICDBChkRyEyMQka6eY9eHNf79IGmcVz614dxfl6nXeTIEdsiN2wjx2yarsltVYnQmm2RN7Zi/Oo/PqvDnvP6NLTr5zwP7A+fgGKYCVwA==</latexit><latexit sha1_base64="6n1U2FlQlk1X3cNVg0QdMylAVMA=">AAAB/nicbVA9SwNBEN3zM8avqKXNYhAsJNypoGXQxjKC+YBcCHObSbJk727ZnRPCEfBX2GplJ7b+FQv/i5d4hSa+6vHeDPPmBVpJS6776Swtr6yurRc2iptb2zu7pb39ho0TI7AuYhWbVgAWlYywTpIUtrRBCAOFzWB0M/WbD2isjKN7GmvshDCIZF8KoEzyfVB6CN3UOz2fdEtlt+LOwBeJl5Myy1Hrlr78XiySECMSCqxte66mTgqGpFA4KfqJRQ1iBANsZzSCEG0nnWWe8OPEAsVco+FS8ZmIvzdSCK0dh0E2GQIN7bw3Ff/z2gn1rzqpjHRCGInpIZIKZ4esMDIrA3lPGiSCaXLkMuICDBChkRyEyMQka6eY9eHNf79IGmcVz614dxfl6nXeTIEdsiN2wjx2yarsltVYnQmm2RN7Zi/Oo/PqvDnvP6NLTr5zwP7A+fgGKYCVwA==</latexit>

The three colours represent: 

The larger the initial pre-existing 
asymmetry, the smaller the allowed 
regions.

Np,i
B�L = 10�1

<latexit sha1_base64="LGh9u3Mhh2RmDQevziBitFt/+JY=">AAACD3icbVC7SgNBFJ31GeMraplmMAgWJuyKoI0QYmMhEsE8INkss5ObOGT2wcxdISxb+Al+ha1WdmLrJ1j4L27WFJp4qsM593LvOW4ohUbT/DQWFpeWV1Zza/n1jc2t7cLOblMHkeLQ4IEMVNtlGqTwoYECJbRDBcxzJbTc0cXEb92D0iLwb3Ecgu2xoS8GgjNMJadQvO7FXeXR8EgkTlwrXyX0nFpmLy5biVMomRUzA50n1pSUyBR1p/DV7Qc88sBHLpnWHcsM0Y6ZQsElJPlupCFkfMSG0EmpzzzQdpyFSOhBpBkGNARFhaSZCL83YuZpPfbcdNJjeKdnvYn4n9eJcHBmx8IPIwSfTw6hkJAd0lyJtB2gfaEAkU0+Byp8ypliiKAEZZynYpTWlU/7sGbTz5PmccUyK9bNSalamzaTI0WyTw6JRU5JlVySOmkQTh7IE3kmL8aj8Wq8Ge8/owvGdGeP/IHx8Q3/U5rm</latexit><latexit sha1_base64="LGh9u3Mhh2RmDQevziBitFt/+JY=">AAACD3icbVC7SgNBFJ31GeMraplmMAgWJuyKoI0QYmMhEsE8INkss5ObOGT2wcxdISxb+Al+ha1WdmLrJ1j4L27WFJp4qsM593LvOW4ohUbT/DQWFpeWV1Zza/n1jc2t7cLOblMHkeLQ4IEMVNtlGqTwoYECJbRDBcxzJbTc0cXEb92D0iLwb3Ecgu2xoS8GgjNMJadQvO7FXeXR8EgkTlwrXyX0nFpmLy5biVMomRUzA50n1pSUyBR1p/DV7Qc88sBHLpnWHcsM0Y6ZQsElJPlupCFkfMSG0EmpzzzQdpyFSOhBpBkGNARFhaSZCL83YuZpPfbcdNJjeKdnvYn4n9eJcHBmx8IPIwSfTw6hkJAd0lyJtB2gfaEAkU0+Byp8ypliiKAEZZynYpTWlU/7sGbTz5PmccUyK9bNSalamzaTI0WyTw6JRU5JlVySOmkQTh7IE3kmL8aj8Wq8Ge8/owvGdGeP/IHx8Q3/U5rm</latexit><latexit sha1_base64="LGh9u3Mhh2RmDQevziBitFt/+JY=">AAACD3icbVC7SgNBFJ31GeMraplmMAgWJuyKoI0QYmMhEsE8INkss5ObOGT2wcxdISxb+Al+ha1WdmLrJ1j4L27WFJp4qsM593LvOW4ohUbT/DQWFpeWV1Zza/n1jc2t7cLOblMHkeLQ4IEMVNtlGqTwoYECJbRDBcxzJbTc0cXEb92D0iLwb3Ecgu2xoS8GgjNMJadQvO7FXeXR8EgkTlwrXyX0nFpmLy5biVMomRUzA50n1pSUyBR1p/DV7Qc88sBHLpnWHcsM0Y6ZQsElJPlupCFkfMSG0EmpzzzQdpyFSOhBpBkGNARFhaSZCL83YuZpPfbcdNJjeKdnvYn4n9eJcHBmx8IPIwSfTw6hkJAd0lyJtB2gfaEAkU0+Byp8ypliiKAEZZynYpTWlU/7sGbTz5PmccUyK9bNSalamzaTI0WyTw6JRU5JlVySOmkQTh7IE3kmL8aj8Wq8Ge8/owvGdGeP/IHx8Q3/U5rm</latexit><latexit sha1_base64="LGh9u3Mhh2RmDQevziBitFt/+JY=">AAACD3icbVC7SgNBFJ31GeMraplmMAgWJuyKoI0QYmMhEsE8INkss5ObOGT2wcxdISxb+Al+ha1WdmLrJ1j4L27WFJp4qsM593LvOW4ohUbT/DQWFpeWV1Zza/n1jc2t7cLOblMHkeLQ4IEMVNtlGqTwoYECJbRDBcxzJbTc0cXEb92D0iLwb3Ecgu2xoS8GgjNMJadQvO7FXeXR8EgkTlwrXyX0nFpmLy5biVMomRUzA50n1pSUyBR1p/DV7Qc88sBHLpnWHcsM0Y6ZQsElJPlupCFkfMSG0EmpzzzQdpyFSOhBpBkGNARFhaSZCL83YuZpPfbcdNJjeKdnvYn4n9eJcHBmx8IPIwSfTw6hkJAd0lyJtB2gfaEAkU0+Byp8ypliiKAEZZynYpTWlU/7sGbTz5PmccUyK9bNSalamzaTI0WyTw6JRU5JlVySOmkQTh7IE3kmL8aj8Wq8Ge8/owvGdGeP/IHx8Q3/U5rm</latexit>

Np,i
B�L = 10�2

<latexit sha1_base64="qJukqWJ6+abDvQkfwy04mFxbnGU=">AAACD3icbVC7SgNBFJ2NrxhfUcs0g0GwMGE3CNoIITYWIhHMA5JNmJ3cxCGzD2buCmHZwk/wK2y1shNbP8HCf3E3ptDEUx3OuZd7z3ECKTSa5qeRWVpeWV3Lruc2Nre2d/K7e03th4pDg/vSV22HaZDCgwYKlNAOFDDXkdByxhep37oHpYXv3eIkANtlI08MBWeYSP184boXdZVLg2MR96Na6Sqm59Qye1GpEvfzRbNsTkEXiTUjRTJDvZ//6g58HrrgIZdM645lBmhHTKHgEuJcN9QQMD5mI+gk1GMuaDuahojpYagZ+jQARYWkUxF+b0TM1XriOsmky/BOz3up+J/XCXF4ZkfCC0IEj6eHUEiYHtJciaQdoAOhAJGlnwMVHuVMMURQgjLOEzFM6solfVjz6RdJs1K2zLJ1c1Ks1mbNZEmBHJAjYpFTUiWXpE4ahJMH8kSeyYvxaLwab8b7z2jGmO3skz8wPr4BAPKa5w==</latexit><latexit sha1_base64="qJukqWJ6+abDvQkfwy04mFxbnGU=">AAACD3icbVC7SgNBFJ2NrxhfUcs0g0GwMGE3CNoIITYWIhHMA5JNmJ3cxCGzD2buCmHZwk/wK2y1shNbP8HCf3E3ptDEUx3OuZd7z3ECKTSa5qeRWVpeWV3Lruc2Nre2d/K7e03th4pDg/vSV22HaZDCgwYKlNAOFDDXkdByxhep37oHpYXv3eIkANtlI08MBWeYSP184boXdZVLg2MR96Na6Sqm59Qye1GpEvfzRbNsTkEXiTUjRTJDvZ//6g58HrrgIZdM645lBmhHTKHgEuJcN9QQMD5mI+gk1GMuaDuahojpYagZ+jQARYWkUxF+b0TM1XriOsmky/BOz3up+J/XCXF4ZkfCC0IEj6eHUEiYHtJciaQdoAOhAJGlnwMVHuVMMURQgjLOEzFM6solfVjz6RdJs1K2zLJ1c1Ks1mbNZEmBHJAjYpFTUiWXpE4ahJMH8kSeyYvxaLwab8b7z2jGmO3skz8wPr4BAPKa5w==</latexit><latexit sha1_base64="qJukqWJ6+abDvQkfwy04mFxbnGU=">AAACD3icbVC7SgNBFJ2NrxhfUcs0g0GwMGE3CNoIITYWIhHMA5JNmJ3cxCGzD2buCmHZwk/wK2y1shNbP8HCf3E3ptDEUx3OuZd7z3ECKTSa5qeRWVpeWV3Lruc2Nre2d/K7e03th4pDg/vSV22HaZDCgwYKlNAOFDDXkdByxhep37oHpYXv3eIkANtlI08MBWeYSP184boXdZVLg2MR96Na6Sqm59Qye1GpEvfzRbNsTkEXiTUjRTJDvZ//6g58HrrgIZdM645lBmhHTKHgEuJcN9QQMD5mI+gk1GMuaDuahojpYagZ+jQARYWkUxF+b0TM1XriOsmky/BOz3up+J/XCXF4ZkfCC0IEj6eHUEiYHtJciaQdoAOhAJGlnwMVHuVMMURQgjLOEzFM6solfVjz6RdJs1K2zLJ1c1Ks1mbNZEmBHJAjYpFTUiWXpE4ahJMH8kSeyYvxaLwab8b7z2jGmO3skz8wPr4BAPKa5w==</latexit><latexit sha1_base64="qJukqWJ6+abDvQkfwy04mFxbnGU=">AAACD3icbVC7SgNBFJ2NrxhfUcs0g0GwMGE3CNoIITYWIhHMA5JNmJ3cxCGzD2buCmHZwk/wK2y1shNbP8HCf3E3ptDEUx3OuZd7z3ECKTSa5qeRWVpeWV3Lruc2Nre2d/K7e03th4pDg/vSV22HaZDCgwYKlNAOFDDXkdByxhep37oHpYXv3eIkANtlI08MBWeYSP184boXdZVLg2MR96Na6Sqm59Qye1GpEvfzRbNsTkEXiTUjRTJDvZ//6g58HrrgIZdM645lBmhHTKHgEuJcN9QQMD5mI+gk1GMuaDuahojpYagZ+jQARYWkUxF+b0TM1XriOsmky/BOz3up+J/XCXF4ZkfCC0IEj6eHUEiYHtJciaQdoAOhAJGlnwMVHuVMMURQgjLOEzFM6solfVjz6RdJs1K2zLJ1c1Ks1mbNZEmBHJAjYpFTUiWXpE4ahJMH8kSeyYvxaLwab8b7z2jGmO3skz8wPr4BAPKa5w==</latexit>

Np,i
B�L = 10�3

<latexit sha1_base64="Hj5Iw7MnUw0Fy3eSeRSlbciJZHg=">AAACD3icbVC7SgNBFJ2NrxhfUcs0g0GwMGFXBW2EEBsLkQjmAckmzE5u4pDZBzN3hbBs4Sf4FbZa2Ymtn2Dhv7hZU2jiqQ7n3Mu95ziBFBpN89PILCwuLa9kV3Nr6xubW/ntnYb2Q8Whzn3pq5bDNEjhQR0FSmgFCpjrSGg6o4uJ37wHpYXv3eI4ANtlQ08MBGeYSL184bobdZRLg0MR96Jq6Sqm59Qyu1HpOO7li2bZTEHniTUlRTJFrZf/6vR9HrrgIZdM67ZlBmhHTKHgEuJcJ9QQMD5iQ2gn1GMuaDtKQ8R0P9QMfRqAokLSVITfGxFztR67TjLpMrzTs95E/M9rhzg4syPhBSGCxyeHUEhID2muRNIO0L5QgMgmnwMVHuVMMURQgjLOEzFM6solfViz6edJ46hsmWXr5qRYqU6byZIC2SMHxCKnpEIuSY3UCScP5Ik8kxfj0Xg13oz3n9GMMd3ZJX9gfHwDAoKa6A==</latexit><latexit sha1_base64="Hj5Iw7MnUw0Fy3eSeRSlbciJZHg=">AAACD3icbVC7SgNBFJ2NrxhfUcs0g0GwMGFXBW2EEBsLkQjmAckmzE5u4pDZBzN3hbBs4Sf4FbZa2Ymtn2Dhv7hZU2jiqQ7n3Mu95ziBFBpN89PILCwuLa9kV3Nr6xubW/ntnYb2Q8Whzn3pq5bDNEjhQR0FSmgFCpjrSGg6o4uJ37wHpYXv3eI4ANtlQ08MBGeYSL184bobdZRLg0MR96Jq6Sqm59Qyu1HpOO7li2bZTEHniTUlRTJFrZf/6vR9HrrgIZdM67ZlBmhHTKHgEuJcJ9QQMD5iQ2gn1GMuaDtKQ8R0P9QMfRqAokLSVITfGxFztR67TjLpMrzTs95E/M9rhzg4syPhBSGCxyeHUEhID2muRNIO0L5QgMgmnwMVHuVMMURQgjLOEzFM6solfViz6edJ46hsmWXr5qRYqU6byZIC2SMHxCKnpEIuSY3UCScP5Ik8kxfj0Xg13oz3n9GMMd3ZJX9gfHwDAoKa6A==</latexit><latexit sha1_base64="Hj5Iw7MnUw0Fy3eSeRSlbciJZHg=">AAACD3icbVC7SgNBFJ2NrxhfUcs0g0GwMGFXBW2EEBsLkQjmAckmzE5u4pDZBzN3hbBs4Sf4FbZa2Ymtn2Dhv7hZU2jiqQ7n3Mu95ziBFBpN89PILCwuLa9kV3Nr6xubW/ntnYb2Q8Whzn3pq5bDNEjhQR0FSmgFCpjrSGg6o4uJ37wHpYXv3eI4ANtlQ08MBGeYSL184bobdZRLg0MR96Jq6Sqm59Qyu1HpOO7li2bZTEHniTUlRTJFrZf/6vR9HrrgIZdM67ZlBmhHTKHgEuJcJ9QQMD5iQ2gn1GMuaDtKQ8R0P9QMfRqAokLSVITfGxFztR67TjLpMrzTs95E/M9rhzg4syPhBSGCxyeHUEhID2muRNIO0L5QgMgmnwMVHuVMMURQgjLOEzFM6solfViz6edJ46hsmWXr5qRYqU6byZIC2SMHxCKnpEIuSY3UCScP5Ik8kxfj0Xg13oz3n9GMMd3ZJX9gfHwDAoKa6A==</latexit><latexit sha1_base64="Hj5Iw7MnUw0Fy3eSeRSlbciJZHg=">AAACD3icbVC7SgNBFJ2NrxhfUcs0g0GwMGFXBW2EEBsLkQjmAckmzE5u4pDZBzN3hbBs4Sf4FbZa2Ymtn2Dhv7hZU2jiqQ7n3Mu95ziBFBpN89PILCwuLa9kV3Nr6xubW/ntnYb2Q8Whzn3pq5bDNEjhQR0FSmgFCpjrSGg6o4uJ37wHpYXv3eI4ANtlQ08MBGeYSL184bobdZRLg0MR96Jq6Sqm59Qyu1HpOO7li2bZTEHniTUlRTJFrZf/6vR9HrrgIZdM67ZlBmhHTKHgEuJcJ9QQMD5iQ2gn1GMuaDtKQ8R0P9QMfRqAokLSVITfGxFztR67TjLpMrzTs95E/M9rhzg4syPhBSGCxyeHUEhID2muRNIO0L5QgMgmnwMVHuVMMURQgjLOEzFM6solfViz6edJ46hsmWXr5qRYqU6byZIC2SMHxCKnpEIuSY3UCScP5Ik8kxfj0Xg13oz3n9GMMd3ZJX9gfHwDAoKa6A==</latexit>
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Relaxing the assumptions
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B�L = 10�3
<latexit sha1_base64="Hj5Iw7MnUw0Fy3eSeRSlbciJZHg=">AAACD3icbVC7SgNBFJ2NrxhfUcs0g0GwMGFXBW2EEBsLkQjmAckmzE5u4pDZBzN3hbBs4Sf4FbZa2Ymtn2Dhv7hZU2jiqQ7n3Mu95ziBFBpN89PILCwuLa9kV3Nr6xubW/ntnYb2Q8Whzn3pq5bDNEjhQR0FSmgFCpjrSGg6o4uJ37wHpYXv3eI4ANtlQ08MBGeYSL184bobdZRLg0MR96Jq6Sqm59Qyu1HpOO7li2bZTEHniTUlRTJFrZf/6vR9HrrgIZdM67ZlBmhHTKHgEuJcJ9QQMD5iQ2gn1GMuaDtKQ8R0P9QMfRqAokLSVITfGxFztR67TjLpMrzTs95E/M9rhzg4syPhBSGCxyeHUEhID2muRNIO0L5QgMgmnwMVHuVMMURQgjLOEzFM6solfViz6edJ46hsmWXr5qRYqU6byZIC2SMHxCKnpEIuSY3UCScP5Ik8kxfj0Xg13oz3n9GMMd3ZJX9gfHwDAoKa6A==</latexit><latexit sha1_base64="Hj5Iw7MnUw0Fy3eSeRSlbciJZHg=">AAACD3icbVC7SgNBFJ2NrxhfUcs0g0GwMGFXBW2EEBsLkQjmAckmzE5u4pDZBzN3hbBs4Sf4FbZa2Ymtn2Dhv7hZU2jiqQ7n3Mu95ziBFBpN89PILCwuLa9kV3Nr6xubW/ntnYb2Q8Whzn3pq5bDNEjhQR0FSmgFCpjrSGg6o4uJ37wHpYXv3eI4ANtlQ08MBGeYSL184bobdZRLg0MR96Jq6Sqm59Qyu1HpOO7li2bZTEHniTUlRTJFrZf/6vR9HrrgIZdM67ZlBmhHTKHgEuJcJ9QQMD5iQ2gn1GMuaDtKQ8R0P9QMfRqAokLSVITfGxFztR67TjLpMrzTs95E/M9rhzg4syPhBSGCxyeHUEhID2muRNIO0L5QgMgmnwMVHuVMMURQgjLOEzFM6solfViz6edJ46hsmWXr5qRYqU6byZIC2SMHxCKnpEIuSY3UCScP5Ik8kxfj0Xg13oz3n9GMMd3ZJX9gfHwDAoKa6A==</latexit><latexit sha1_base64="Hj5Iw7MnUw0Fy3eSeRSlbciJZHg=">AAACD3icbVC7SgNBFJ2NrxhfUcs0g0GwMGFXBW2EEBsLkQjmAckmzE5u4pDZBzN3hbBs4Sf4FbZa2Ymtn2Dhv7hZU2jiqQ7n3Mu95ziBFBpN89PILCwuLa9kV3Nr6xubW/ntnYb2Q8Whzn3pq5bDNEjhQR0FSmgFCpjrSGg6o4uJ37wHpYXv3eI4ANtlQ08MBGeYSL184bobdZRLg0MR96Jq6Sqm59Qyu1HpOO7li2bZTEHniTUlRTJFrZf/6vR9HrrgIZdM67ZlBmhHTKHgEuJcJ9QQMD5iQ2gn1GMuaDtKQ8R0P9QMfRqAokLSVITfGxFztR67TjLpMrzTs95E/M9rhzg4syPhBSGCxyeHUEhID2muRNIO0L5QgMgmnwMVHuVMMURQgjLOEzFM6solfViz6edJ46hsmWXr5qRYqU6byZIC2SMHxCKnpEIuSY3UCScP5Ik8kxfj0Xg13oz3n9GMMd3ZJX9gfHwDAoKa6A==</latexit><latexit sha1_base64="Hj5Iw7MnUw0Fy3eSeRSlbciJZHg=">AAACD3icbVC7SgNBFJ2NrxhfUcs0g0GwMGFXBW2EEBsLkQjmAckmzE5u4pDZBzN3hbBs4Sf4FbZa2Ymtn2Dhv7hZU2jiqQ7n3Mu95ziBFBpN89PILCwuLa9kV3Nr6xubW/ntnYb2Q8Whzn3pq5bDNEjhQR0FSmgFCpjrSGg6o4uJ37wHpYXv3eI4ANtlQ08MBGeYSL184bobdZRLg0MR96Jq6Sqm59Qyu1HpOO7li2bZTEHniTUlRTJFrZf/6vR9HrrgIZdM67ZlBmhHTKHgEuJcJ9QQMD5iQ2gn1GMuaDtKQ8R0P9QMfRqAokLSVITfGxFztR67TjLpMrzTs95E/M9rhzg4syPhBSGCxyeHUEhID2muRNIO0L5QgMgmnwMVHuVMMURQgjLOEzFM6solfViz6edJ46hsmWXr5qRYqU6byZIC2SMHxCKnpEIuSY3UCScP5Ik8kxfj0Xg13oz3n9GMMd3ZJX9gfHwDAoKa6A==</latexit>

↵2 = 6
<latexit sha1_base64="sNwMqf406un5VGDQYokRTzLjgB8=">AAAB/nicbVA9SwNBEN2LXzF+RS1tFoNgFe6CqI0QtLGMYD4gCWFuM0mW7N0tu3NCOAL+Clut7MTWv2Lhf/ESr9DEVz3em2HePF8racl1P53cyura+kZ+s7C1vbO7V9w/aNgoNgLrIlKRaflgUckQ6yRJYUsbhMBX2PTHNzO/+YDGyii8p4nGbgDDUA6kAEqlTgeUHkGvwq/4ea9YcsvuHHyZeBkpsQy1XvGr049EHGBIQoG1bc/V1E3AkBQKp4VObFGDGMMQ2ykNIUDbTeaZp/wktkAR12i4VHwu4u+NBAJrJ4GfTgZAI7vozcT/vHZMg8tuIkMdE4ZidoikwvkhK4xMy0DelwaJYJYcuQy5AANEaCQHIVIxTtsppH14i98vk0al7Lll7+6sVL3OmsmzI3bMTpnHLliV3bIaqzPBNHtiz+zFeXRenTfn/Wc052Q7h+wPnI9vKhyVHQ==</latexit><latexit sha1_base64="sNwMqf406un5VGDQYokRTzLjgB8=">AAAB/nicbVA9SwNBEN2LXzF+RS1tFoNgFe6CqI0QtLGMYD4gCWFuM0mW7N0tu3NCOAL+Clut7MTWv2Lhf/ESr9DEVz3em2HePF8racl1P53cyura+kZ+s7C1vbO7V9w/aNgoNgLrIlKRaflgUckQ6yRJYUsbhMBX2PTHNzO/+YDGyii8p4nGbgDDUA6kAEqlTgeUHkGvwq/4ea9YcsvuHHyZeBkpsQy1XvGr049EHGBIQoG1bc/V1E3AkBQKp4VObFGDGMMQ2ykNIUDbTeaZp/wktkAR12i4VHwu4u+NBAJrJ4GfTgZAI7vozcT/vHZMg8tuIkMdE4ZidoikwvkhK4xMy0DelwaJYJYcuQy5AANEaCQHIVIxTtsppH14i98vk0al7Lll7+6sVL3OmsmzI3bMTpnHLliV3bIaqzPBNHtiz+zFeXRenTfn/Wc052Q7h+wPnI9vKhyVHQ==</latexit><latexit sha1_base64="sNwMqf406un5VGDQYokRTzLjgB8=">AAAB/nicbVA9SwNBEN2LXzF+RS1tFoNgFe6CqI0QtLGMYD4gCWFuM0mW7N0tu3NCOAL+Clut7MTWv2Lhf/ESr9DEVz3em2HePF8racl1P53cyura+kZ+s7C1vbO7V9w/aNgoNgLrIlKRaflgUckQ6yRJYUsbhMBX2PTHNzO/+YDGyii8p4nGbgDDUA6kAEqlTgeUHkGvwq/4ea9YcsvuHHyZeBkpsQy1XvGr049EHGBIQoG1bc/V1E3AkBQKp4VObFGDGMMQ2ykNIUDbTeaZp/wktkAR12i4VHwu4u+NBAJrJ4GfTgZAI7vozcT/vHZMg8tuIkMdE4ZidoikwvkhK4xMy0DelwaJYJYcuQy5AANEaCQHIVIxTtsppH14i98vk0al7Lll7+6sVL3OmsmzI3bMTpnHLliV3bIaqzPBNHtiz+zFeXRenTfn/Wc052Q7h+wPnI9vKhyVHQ==</latexit><latexit sha1_base64="sNwMqf406un5VGDQYokRTzLjgB8=">AAAB/nicbVA9SwNBEN2LXzF+RS1tFoNgFe6CqI0QtLGMYD4gCWFuM0mW7N0tu3NCOAL+Clut7MTWv2Lhf/ESr9DEVz3em2HePF8racl1P53cyura+kZ+s7C1vbO7V9w/aNgoNgLrIlKRaflgUckQ6yRJYUsbhMBX2PTHNzO/+YDGyii8p4nGbgDDUA6kAEqlTgeUHkGvwq/4ea9YcsvuHHyZeBkpsQy1XvGr049EHGBIQoG1bc/V1E3AkBQKp4VObFGDGMMQ2ykNIUDbTeaZp/wktkAR12i4VHwu4u+NBAJrJ4GfTgZAI7vozcT/vHZMg8tuIkMdE4ZidoikwvkhK4xMy0DelwaJYJYcuQy5AANEaCQHIVIxTtsppH14i98vk0al7Lll7+6sVL3OmsmzI3bMTpnHLliV3bIaqzPBNHtiz+zFeXRenTfn/Wc052Q7h+wPnI9vKhyVHQ==</latexit>

↵2 = 5
<latexit sha1_base64="zo3rpu76mlC3cZHe73sJmuL5WOY=">AAAB/nicbVA9SwNBEN2LXzF+RS1tFoNgFe6Coo0QtLGMYD4gCWFuM0mW7N0tu3NCOAL+Clut7MTWv2Lhf/ESr9DEVz3em2HePF8racl1P53cyura+kZ+s7C1vbO7V9w/aNgoNgLrIlKRaflgUckQ6yRJYUsbhMBX2PTHNzO/+YDGyii8p4nGbgDDUA6kAEqlTgeUHkGvwq/4ea9YcsvuHHyZeBkpsQy1XvGr049EHGBIQoG1bc/V1E3AkBQKp4VObFGDGMMQ2ykNIUDbTeaZp/wktkAR12i4VHwu4u+NBAJrJ4GfTgZAI7vozcT/vHZMg8tuIkMdE4ZidoikwvkhK4xMy0DelwaJYJYcuQy5AANEaCQHIVIxTtsppH14i98vk0al7Lll7+6sVL3OmsmzI3bMTpnHLliV3bIaqzPBNHtiz+zFeXRenTfn/Wc052Q7h+wPnI9vKI2VHA==</latexit><latexit sha1_base64="zo3rpu76mlC3cZHe73sJmuL5WOY=">AAAB/nicbVA9SwNBEN2LXzF+RS1tFoNgFe6Coo0QtLGMYD4gCWFuM0mW7N0tu3NCOAL+Clut7MTWv2Lhf/ESr9DEVz3em2HePF8racl1P53cyura+kZ+s7C1vbO7V9w/aNgoNgLrIlKRaflgUckQ6yRJYUsbhMBX2PTHNzO/+YDGyii8p4nGbgDDUA6kAEqlTgeUHkGvwq/4ea9YcsvuHHyZeBkpsQy1XvGr049EHGBIQoG1bc/V1E3AkBQKp4VObFGDGMMQ2ykNIUDbTeaZp/wktkAR12i4VHwu4u+NBAJrJ4GfTgZAI7vozcT/vHZMg8tuIkMdE4ZidoikwvkhK4xMy0DelwaJYJYcuQy5AANEaCQHIVIxTtsppH14i98vk0al7Lll7+6sVL3OmsmzI3bMTpnHLliV3bIaqzPBNHtiz+zFeXRenTfn/Wc052Q7h+wPnI9vKI2VHA==</latexit><latexit sha1_base64="zo3rpu76mlC3cZHe73sJmuL5WOY=">AAAB/nicbVA9SwNBEN2LXzF+RS1tFoNgFe6Coo0QtLGMYD4gCWFuM0mW7N0tu3NCOAL+Clut7MTWv2Lhf/ESr9DEVz3em2HePF8racl1P53cyura+kZ+s7C1vbO7V9w/aNgoNgLrIlKRaflgUckQ6yRJYUsbhMBX2PTHNzO/+YDGyii8p4nGbgDDUA6kAEqlTgeUHkGvwq/4ea9YcsvuHHyZeBkpsQy1XvGr049EHGBIQoG1bc/V1E3AkBQKp4VObFGDGMMQ2ykNIUDbTeaZp/wktkAR12i4VHwu4u+NBAJrJ4GfTgZAI7vozcT/vHZMg8tuIkMdE4ZidoikwvkhK4xMy0DelwaJYJYcuQy5AANEaCQHIVIxTtsppH14i98vk0al7Lll7+6sVL3OmsmzI3bMTpnHLliV3bIaqzPBNHtiz+zFeXRenTfn/Wc052Q7h+wPnI9vKI2VHA==</latexit><latexit sha1_base64="zo3rpu76mlC3cZHe73sJmuL5WOY=">AAAB/nicbVA9SwNBEN2LXzF+RS1tFoNgFe6Coo0QtLGMYD4gCWFuM0mW7N0tu3NCOAL+Clut7MTWv2Lhf/ESr9DEVz3em2HePF8racl1P53cyura+kZ+s7C1vbO7V9w/aNgoNgLrIlKRaflgUckQ6yRJYUsbhMBX2PTHNzO/+YDGyii8p4nGbgDDUA6kAEqlTgeUHkGvwq/4ea9YcsvuHHyZeBkpsQy1XvGr049EHGBIQoG1bc/V1E3AkBQKp4VObFGDGMMQ2ykNIUDbTeaZp/wktkAR12i4VHwu4u+NBAJrJ4GfTgZAI7vozcT/vHZMg8tuIkMdE4ZidoikwvkhK4xMy0DelwaJYJYcuQy5AANEaCQHIVIxTtsppH14i98vk0al7Lll7+6sVL3OmsmzI3bMTpnHLliV3bIaqzPBNHtiz+zFeXRenTfn/Wc052Q7h+wPnI9vKI2VHA==</latexit>

Np,i
B�L = 10�(1,2,3)

<latexit sha1_base64="PAT/wVWHmaGwpcATvr0ODzxAQDo=">AAACFXicbVC7SgNBFJ2NrxhfUUub0SBESMJuFLQRQmwsRCKYB+TF7OQmDpl9MHNXCMvWfoJfYauVndhaW/gvbmIKTTzV4Zx7ufcc25dCo2l+GomFxaXlleRqam19Y3Mrvb1T016gOFS5Jz3VsJkGKVyookAJDV8Bc2wJdXt4Mfbr96C08NxbHPnQdtjAFX3BGcZSN71/3QlbyqF+TkTdsJy/iug5tcxOmM9auWLu+CjqpjNmwZyAzhNrSjJkiko3/dXqeTxwwEUumdZNy/SxHTKFgkuIUq1Ag8/4kA2gGVOXOaDb4SRKRA8DzdCjPigqJJ2I8HsjZI7WI8eOJx2Gd3rWG4v/ec0A+2ftULh+gODy8SEUEiaHNFci7ghoTyhAZOPPgQqXcqYYIihBGeexGMSlpeI+rNn086RWLFhmwbo5yZTK02aSZI8ckCyxyCkpkUtSIVXCyQN5Is/kxXg0Xo034/1nNGFMd3bJHxgf37icnDA=</latexit><latexit sha1_base64="PAT/wVWHmaGwpcATvr0ODzxAQDo=">AAACFXicbVC7SgNBFJ2NrxhfUUub0SBESMJuFLQRQmwsRCKYB+TF7OQmDpl9MHNXCMvWfoJfYauVndhaW/gvbmIKTTzV4Zx7ufcc25dCo2l+GomFxaXlleRqam19Y3Mrvb1T016gOFS5Jz3VsJkGKVyookAJDV8Bc2wJdXt4Mfbr96C08NxbHPnQdtjAFX3BGcZSN71/3QlbyqF+TkTdsJy/iug5tcxOmM9auWLu+CjqpjNmwZyAzhNrSjJkiko3/dXqeTxwwEUumdZNy/SxHTKFgkuIUq1Ag8/4kA2gGVOXOaDb4SRKRA8DzdCjPigqJJ2I8HsjZI7WI8eOJx2Gd3rWG4v/ec0A+2ftULh+gODy8SEUEiaHNFci7ghoTyhAZOPPgQqXcqYYIihBGeexGMSlpeI+rNn086RWLFhmwbo5yZTK02aSZI8ckCyxyCkpkUtSIVXCyQN5Is/kxXg0Xo034/1nNGFMd3bJHxgf37icnDA=</latexit><latexit sha1_base64="PAT/wVWHmaGwpcATvr0ODzxAQDo=">AAACFXicbVC7SgNBFJ2NrxhfUUub0SBESMJuFLQRQmwsRCKYB+TF7OQmDpl9MHNXCMvWfoJfYauVndhaW/gvbmIKTTzV4Zx7ufcc25dCo2l+GomFxaXlleRqam19Y3Mrvb1T016gOFS5Jz3VsJkGKVyookAJDV8Bc2wJdXt4Mfbr96C08NxbHPnQdtjAFX3BGcZSN71/3QlbyqF+TkTdsJy/iug5tcxOmM9auWLu+CjqpjNmwZyAzhNrSjJkiko3/dXqeTxwwEUumdZNy/SxHTKFgkuIUq1Ag8/4kA2gGVOXOaDb4SRKRA8DzdCjPigqJJ2I8HsjZI7WI8eOJx2Gd3rWG4v/ec0A+2ftULh+gODy8SEUEiaHNFci7ghoTyhAZOPPgQqXcqYYIihBGeexGMSlpeI+rNn086RWLFhmwbo5yZTK02aSZI8ckCyxyCkpkUtSIVXCyQN5Is/kxXg0Xo034/1nNGFMd3bJHxgf37icnDA=</latexit><latexit sha1_base64="PAT/wVWHmaGwpcATvr0ODzxAQDo=">AAACFXicbVC7SgNBFJ2NrxhfUUub0SBESMJuFLQRQmwsRCKYB+TF7OQmDpl9MHNXCMvWfoJfYauVndhaW/gvbmIKTTzV4Zx7ufcc25dCo2l+GomFxaXlleRqam19Y3Mrvb1T016gOFS5Jz3VsJkGKVyookAJDV8Bc2wJdXt4Mfbr96C08NxbHPnQdtjAFX3BGcZSN71/3QlbyqF+TkTdsJy/iug5tcxOmM9auWLu+CjqpjNmwZyAzhNrSjJkiko3/dXqeTxwwEUumdZNy/SxHTKFgkuIUq1Ag8/4kA2gGVOXOaDb4SRKRA8DzdCjPigqJJ2I8HsjZI7WI8eOJx2Gd3rWG4v/ec0A+2ftULh+gODy8SEUEiaHNFci7ghoTyhAZOPPgQqXcqYYIihBGeexGMSlpeI+rNn086RWLFhmwbo5yZTK02aSZI8ckCyxyCkpkUtSIVXCyQN5Is/kxXg0Xo034/1nNGFMd3bJHxgf37icnDA=</latexit>

�
↵
/⇡

<latexit sha1_base64="9pHyrohpUYcJXPjymS++nE+yQiA=">AAAB/XicbVC7TsNAEDzzDOEVoKQ5ESHREGyEBGUEDWWQyEOKrWh92SSnnO3T3RopiiK+ghYqOkTLt1DwLzgmBSRMNZrZ1c5OqJW05LqfztLyyuraemGjuLm1vbNb2ttv2CQ1AusiUYlphWBRyRjrJElhSxuEKFTYDIc3U7/5gMbKJL6nkcYggn4se1IAZVL71AelB3Dma9kpld2Km4MvEm9GymyGWqf05XcTkUYYk1BgbdtzNQVjMCSFwknRTy1qEEPoYzujMURog3EeecKPUwuUcI2GS8VzEX9vjCGydhSF2WQENLDz3lT8z2un1LsKxjLWKWEspodIKswPWWFk1gXyrjRIBNPkyGXMBRggQiM5CJGJaVZOMevDm/9+kTTOK55b8e4uytXrWTMFdsiO2Anz2CWrsltWY3UmWMKe2DN7cR6dV+fNef8ZXXJmOwfsD5yPb3gylWA=</latexit><latexit sha1_base64="9pHyrohpUYcJXPjymS++nE+yQiA=">AAAB/XicbVC7TsNAEDzzDOEVoKQ5ESHREGyEBGUEDWWQyEOKrWh92SSnnO3T3RopiiK+ghYqOkTLt1DwLzgmBSRMNZrZ1c5OqJW05LqfztLyyuraemGjuLm1vbNb2ttv2CQ1AusiUYlphWBRyRjrJElhSxuEKFTYDIc3U7/5gMbKJL6nkcYggn4se1IAZVL71AelB3Dma9kpld2Km4MvEm9GymyGWqf05XcTkUYYk1BgbdtzNQVjMCSFwknRTy1qEEPoYzujMURog3EeecKPUwuUcI2GS8VzEX9vjCGydhSF2WQENLDz3lT8z2un1LsKxjLWKWEspodIKswPWWFk1gXyrjRIBNPkyGXMBRggQiM5CJGJaVZOMevDm/9+kTTOK55b8e4uytXrWTMFdsiO2Anz2CWrsltWY3UmWMKe2DN7cR6dV+fNef8ZXXJmOwfsD5yPb3gylWA=</latexit><latexit sha1_base64="9pHyrohpUYcJXPjymS++nE+yQiA=">AAAB/XicbVC7TsNAEDzzDOEVoKQ5ESHREGyEBGUEDWWQyEOKrWh92SSnnO3T3RopiiK+ghYqOkTLt1DwLzgmBSRMNZrZ1c5OqJW05LqfztLyyuraemGjuLm1vbNb2ttv2CQ1AusiUYlphWBRyRjrJElhSxuEKFTYDIc3U7/5gMbKJL6nkcYggn4se1IAZVL71AelB3Dma9kpld2Km4MvEm9GymyGWqf05XcTkUYYk1BgbdtzNQVjMCSFwknRTy1qEEPoYzujMURog3EeecKPUwuUcI2GS8VzEX9vjCGydhSF2WQENLDz3lT8z2un1LsKxjLWKWEspodIKswPWWFk1gXyrjRIBNPkyGXMBRggQiM5CJGJaVZOMevDm/9+kTTOK55b8e4uytXrWTMFdsiO2Anz2CWrsltWY3UmWMKe2DN7cR6dV+fNef8ZXXJmOwfsD5yPb3gylWA=</latexit><latexit sha1_base64="9pHyrohpUYcJXPjymS++nE+yQiA=">AAAB/XicbVC7TsNAEDzzDOEVoKQ5ESHREGyEBGUEDWWQyEOKrWh92SSnnO3T3RopiiK+ghYqOkTLt1DwLzgmBSRMNZrZ1c5OqJW05LqfztLyyuraemGjuLm1vbNb2ttv2CQ1AusiUYlphWBRyRjrJElhSxuEKFTYDIc3U7/5gMbKJL6nkcYggn4se1IAZVL71AelB3Dma9kpld2Km4MvEm9GymyGWqf05XcTkUYYk1BgbdtzNQVjMCSFwknRTy1qEEPoYzujMURog3EeecKPUwuUcI2GS8VzEX9vjCGydhSF2WQENLDz3lT8z2un1LsKxjLWKWEspodIKswPWWFk1gXyrjRIBNPkyGXMBRggQiM5CJGJaVZOMevDm/9+kTTOK55b8e4uytXrWTMFdsiO2Anz2CWrsltWY3UmWMKe2DN7cR6dV+fNef8ZXXJmOwfsD5yPb3gylWA=</latexit>

(� � ↵) /⇡
<latexit sha1_base64="DrjPvsePkBUHn0eI5xv/9BEgKwg=">AAACEXicbVDLSgNBEJz1GeMr6lGEwSDEg3FXBD0GvXiMYB6QDaF30kmGzO4OM71CCDn5CX6FVz15E69+gQf/xU3MQRPrVFR1010VaCUtue6ns7C4tLyymlnLrm9sbm3ndnarNk6MwIqIVWzqAVhUMsIKSVJY1wYhDBTWgv712K/do7Eyju5ooLEZQjeSHSmAUqmVO/AVdqjgB0hw4oPSPfCN7Pbo+NTXspXLu0V3Aj5PvCnJsynKrdyX345FEmJEQoG1Dc/V1ByCISkUjrJ+YlGD6EMXGymNIETbHE5ijPhRYoFirtFwqfhExN8bQwitHYRBOhkC9eysNxb/8xoJdS6bQxnphDAS40MkFU4OWWFk2g/ytjRIBOPPkcuICzBAhEZyECIVk7SwbNqHN5t+nlTPip5b9G7P86WraTMZts8OWYF57IKV2A0rswoT7IE9sWf24jw6r86b8/4zuuBMd/bYHzgf36hanQ8=</latexit><latexit sha1_base64="DrjPvsePkBUHn0eI5xv/9BEgKwg=">AAACEXicbVDLSgNBEJz1GeMr6lGEwSDEg3FXBD0GvXiMYB6QDaF30kmGzO4OM71CCDn5CX6FVz15E69+gQf/xU3MQRPrVFR1010VaCUtue6ns7C4tLyymlnLrm9sbm3ndnarNk6MwIqIVWzqAVhUMsIKSVJY1wYhDBTWgv712K/do7Eyju5ooLEZQjeSHSmAUqmVO/AVdqjgB0hw4oPSPfCN7Pbo+NTXspXLu0V3Aj5PvCnJsynKrdyX345FEmJEQoG1Dc/V1ByCISkUjrJ+YlGD6EMXGymNIETbHE5ijPhRYoFirtFwqfhExN8bQwitHYRBOhkC9eysNxb/8xoJdS6bQxnphDAS40MkFU4OWWFk2g/ytjRIBOPPkcuICzBAhEZyECIVk7SwbNqHN5t+nlTPip5b9G7P86WraTMZts8OWYF57IKV2A0rswoT7IE9sWf24jw6r86b8/4zuuBMd/bYHzgf36hanQ8=</latexit><latexit sha1_base64="DrjPvsePkBUHn0eI5xv/9BEgKwg=">AAACEXicbVDLSgNBEJz1GeMr6lGEwSDEg3FXBD0GvXiMYB6QDaF30kmGzO4OM71CCDn5CX6FVz15E69+gQf/xU3MQRPrVFR1010VaCUtue6ns7C4tLyymlnLrm9sbm3ndnarNk6MwIqIVWzqAVhUMsIKSVJY1wYhDBTWgv712K/do7Eyju5ooLEZQjeSHSmAUqmVO/AVdqjgB0hw4oPSPfCN7Pbo+NTXspXLu0V3Aj5PvCnJsynKrdyX345FEmJEQoG1Dc/V1ByCISkUjrJ+YlGD6EMXGymNIETbHE5ijPhRYoFirtFwqfhExN8bQwitHYRBOhkC9eysNxb/8xoJdS6bQxnphDAS40MkFU4OWWFk2g/ytjRIBOPPkcuICzBAhEZyECIVk7SwbNqHN5t+nlTPip5b9G7P86WraTMZts8OWYF57IKV2A0rswoT7IE9sWf24jw6r86b8/4zuuBMd/bYHzgf36hanQ8=</latexit><latexit sha1_base64="DrjPvsePkBUHn0eI5xv/9BEgKwg=">AAACEXicbVDLSgNBEJz1GeMr6lGEwSDEg3FXBD0GvXiMYB6QDaF30kmGzO4OM71CCDn5CX6FVz15E69+gQf/xU3MQRPrVFR1010VaCUtue6ns7C4tLyymlnLrm9sbm3ndnarNk6MwIqIVWzqAVhUMsIKSVJY1wYhDBTWgv712K/do7Eyju5ooLEZQjeSHSmAUqmVO/AVdqjgB0hw4oPSPfCN7Pbo+NTXspXLu0V3Aj5PvCnJsynKrdyX345FEmJEQoG1Dc/V1ByCISkUjrJ+YlGD6EMXGymNIETbHE5ijPhRYoFirtFwqfhExN8bQwitHYRBOhkC9eysNxb/8xoJdS6bQxnphDAS40MkFU4OWWFk2g/ytjRIBOPPkcuICzBAhEZyECIVk7SwbNqHN5t+nlTPip5b9G7P86WraTMZts8OWYF57IKV2A0rswoT7IE9sWf24jw6r86b8/4zuuBMd/bYHzgf36hanQ8=</latexit>

�
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/⇡

<latexit sha1_base64="9pHyrohpUYcJXPjymS++nE+yQiA=">AAAB/XicbVC7TsNAEDzzDOEVoKQ5ESHREGyEBGUEDWWQyEOKrWh92SSnnO3T3RopiiK+ghYqOkTLt1DwLzgmBSRMNZrZ1c5OqJW05LqfztLyyuraemGjuLm1vbNb2ttv2CQ1AusiUYlphWBRyRjrJElhSxuEKFTYDIc3U7/5gMbKJL6nkcYggn4se1IAZVL71AelB3Dma9kpld2Km4MvEm9GymyGWqf05XcTkUYYk1BgbdtzNQVjMCSFwknRTy1qEEPoYzujMURog3EeecKPUwuUcI2GS8VzEX9vjCGydhSF2WQENLDz3lT8z2un1LsKxjLWKWEspodIKswPWWFk1gXyrjRIBNPkyGXMBRggQiM5CJGJaVZOMevDm/9+kTTOK55b8e4uytXrWTMFdsiO2Anz2CWrsltWY3UmWMKe2DN7cR6dV+fNef8ZXXJmOwfsD5yPb3gylWA=</latexit><latexit sha1_base64="9pHyrohpUYcJXPjymS++nE+yQiA=">AAAB/XicbVC7TsNAEDzzDOEVoKQ5ESHREGyEBGUEDWWQyEOKrWh92SSnnO3T3RopiiK+ghYqOkTLt1DwLzgmBSRMNZrZ1c5OqJW05LqfztLyyuraemGjuLm1vbNb2ttv2CQ1AusiUYlphWBRyRjrJElhSxuEKFTYDIc3U7/5gMbKJL6nkcYggn4se1IAZVL71AelB3Dma9kpld2Km4MvEm9GymyGWqf05XcTkUYYk1BgbdtzNQVjMCSFwknRTy1qEEPoYzujMURog3EeecKPUwuUcI2GS8VzEX9vjCGydhSF2WQENLDz3lT8z2un1LsKxjLWKWEspodIKswPWWFk1gXyrjRIBNPkyGXMBRggQiM5CJGJaVZOMevDm/9+kTTOK55b8e4uytXrWTMFdsiO2Anz2CWrsltWY3UmWMKe2DN7cR6dV+fNef8ZXXJmOwfsD5yPb3gylWA=</latexit><latexit sha1_base64="9pHyrohpUYcJXPjymS++nE+yQiA=">AAAB/XicbVC7TsNAEDzzDOEVoKQ5ESHREGyEBGUEDWWQyEOKrWh92SSnnO3T3RopiiK+ghYqOkTLt1DwLzgmBSRMNZrZ1c5OqJW05LqfztLyyuraemGjuLm1vbNb2ttv2CQ1AusiUYlphWBRyRjrJElhSxuEKFTYDIc3U7/5gMbKJL6nkcYggn4se1IAZVL71AelB3Dma9kpld2Km4MvEm9GymyGWqf05XcTkUYYk1BgbdtzNQVjMCSFwknRTy1qEEPoYzujMURog3EeecKPUwuUcI2GS8VzEX9vjCGydhSF2WQENLDz3lT8z2un1LsKxjLWKWEspodIKswPWWFk1gXyrjRIBNPkyGXMBRggQiM5CJGJaVZOMevDm/9+kTTOK55b8e4uytXrWTMFdsiO2Anz2CWrsltWY3UmWMKe2DN7cR6dV+fNef8ZXXJmOwfsD5yPb3gylWA=</latexit><latexit sha1_base64="9pHyrohpUYcJXPjymS++nE+yQiA=">AAAB/XicbVC7TsNAEDzzDOEVoKQ5ESHREGyEBGUEDWWQyEOKrWh92SSnnO3T3RopiiK+ghYqOkTLt1DwLzgmBSRMNZrZ1c5OqJW05LqfztLyyuraemGjuLm1vbNb2ttv2CQ1AusiUYlphWBRyRjrJElhSxuEKFTYDIc3U7/5gMbKJL6nkcYggn4se1IAZVL71AelB3Dma9kpld2Km4MvEm9GymyGWqf05XcTkUYYk1BgbdtzNQVjMCSFwknRTy1qEEPoYzujMURog3EeecKPUwuUcI2GS8VzEX9vjCGydhSF2WQENLDz3lT8z2un1LsKxjLWKWEspodIKswPWWFk1gXyrjRIBNPkyGXMBRggQiM5CJGJaVZOMevDm/9+kTTOK55b8e4uytXrWTMFdsiO2Anz2CWrsltWY3UmWMKe2DN7cR6dV+fNef8ZXXJmOwfsD5yPb3gylWA=</latexit>

(� � ↵) /⇡
<latexit sha1_base64="DrjPvsePkBUHn0eI5xv/9BEgKwg=">AAACEXicbVDLSgNBEJz1GeMr6lGEwSDEg3FXBD0GvXiMYB6QDaF30kmGzO4OM71CCDn5CX6FVz15E69+gQf/xU3MQRPrVFR1010VaCUtue6ns7C4tLyymlnLrm9sbm3ndnarNk6MwIqIVWzqAVhUMsIKSVJY1wYhDBTWgv712K/do7Eyju5ooLEZQjeSHSmAUqmVO/AVdqjgB0hw4oPSPfCN7Pbo+NTXspXLu0V3Aj5PvCnJsynKrdyX345FEmJEQoG1Dc/V1ByCISkUjrJ+YlGD6EMXGymNIETbHE5ijPhRYoFirtFwqfhExN8bQwitHYRBOhkC9eysNxb/8xoJdS6bQxnphDAS40MkFU4OWWFk2g/ytjRIBOPPkcuICzBAhEZyECIVk7SwbNqHN5t+nlTPip5b9G7P86WraTMZts8OWYF57IKV2A0rswoT7IE9sWf24jw6r86b8/4zuuBMd/bYHzgf36hanQ8=</latexit><latexit sha1_base64="DrjPvsePkBUHn0eI5xv/9BEgKwg=">AAACEXicbVDLSgNBEJz1GeMr6lGEwSDEg3FXBD0GvXiMYB6QDaF30kmGzO4OM71CCDn5CX6FVz15E69+gQf/xU3MQRPrVFR1010VaCUtue6ns7C4tLyymlnLrm9sbm3ndnarNk6MwIqIVWzqAVhUMsIKSVJY1wYhDBTWgv712K/do7Eyju5ooLEZQjeSHSmAUqmVO/AVdqjgB0hw4oPSPfCN7Pbo+NTXspXLu0V3Aj5PvCnJsynKrdyX345FEmJEQoG1Dc/V1ByCISkUjrJ+YlGD6EMXGymNIETbHE5ijPhRYoFirtFwqfhExN8bQwitHYRBOhkC9eysNxb/8xoJdS6bQxnphDAS40MkFU4OWWFk2g/ytjRIBOPPkcuICzBAhEZyECIVk7SwbNqHN5t+nlTPip5b9G7P86WraTMZts8OWYF57IKV2A0rswoT7IE9sWf24jw6r86b8/4zuuBMd/bYHzgf36hanQ8=</latexit><latexit sha1_base64="DrjPvsePkBUHn0eI5xv/9BEgKwg=">AAACEXicbVDLSgNBEJz1GeMr6lGEwSDEg3FXBD0GvXiMYB6QDaF30kmGzO4OM71CCDn5CX6FVz15E69+gQf/xU3MQRPrVFR1010VaCUtue6ns7C4tLyymlnLrm9sbm3ndnarNk6MwIqIVWzqAVhUMsIKSVJY1wYhDBTWgv712K/do7Eyju5ooLEZQjeSHSmAUqmVO/AVdqjgB0hw4oPSPfCN7Pbo+NTXspXLu0V3Aj5PvCnJsynKrdyX345FEmJEQoG1Dc/V1ByCISkUjrJ+YlGD6EMXGymNIETbHE5ijPhRYoFirtFwqfhExN8bQwitHYRBOhkC9eysNxb/8xoJdS6bQxnphDAS40MkFU4OWWFk2g/ytjRIBOPPkcuICzBAhEZyECIVk7SwbNqHN5t+nlTPip5b9G7P86WraTMZts8OWYF57IKV2A0rswoT7IE9sWf24jw6r86b8/4zuuBMd/bYHzgf36hanQ8=</latexit><latexit sha1_base64="DrjPvsePkBUHn0eI5xv/9BEgKwg=">AAACEXicbVDLSgNBEJz1GeMr6lGEwSDEg3FXBD0GvXiMYB6QDaF30kmGzO4OM71CCDn5CX6FVz15E69+gQf/xU3MQRPrVFR1010VaCUtue6ns7C4tLyymlnLrm9sbm3ndnarNk6MwIqIVWzqAVhUMsIKSVJY1wYhDBTWgv712K/do7Eyju5ooLEZQjeSHSmAUqmVO/AVdqjgB0hw4oPSPfCN7Pbo+NTXspXLu0V3Aj5PvCnJsynKrdyX345FEmJEQoG1Dc/V1ByCISkUjrJ+YlGD6EMXGymNIETbHE5ijPhRYoFirtFwqfhExN8bQwitHYRBOhkC9eysNxb/8xoJdS6bQxnphDAS40MkFU4OWWFk2g/ytjRIBOPPkcuICzBAhEZyECIVk7SwbNqHN5t+nlTPip5b9G7P86WraTMZts8OWYF57IKV2A0rswoT7IE9sWf24jw6r86b8/4zuuBMd/bYHzgf36hanQ8=</latexit>

The scenario is strongly dependent 
on    , while it is almost independent 
of        . 

Indeed, we have
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<latexit sha1_base64="qJhwWqWwIJW3yHrh0vK6lR2cPMM=">AAACYHicbVBNbxMxEPVugYbw0QRucLGIkDigaHdVCY5R4MAxSCSpFKerWXfaWLV3LXu2UrXaP9kbBy78ih7xLkGClvHlzZv37PErrFaekuR7FB88ePjocPB4+OTps+dHo/GLla9qJ3EpK125kwI8alXikhRpPLEOwRQa18Xlp26+vkLnVVV+o2uLWwMXpTpXEihQ+UiLK3BovdKhazJBULfCuspSxc1pljef86zl4n04yoSF0PcNF0hw2ghnuEbb5nP+xyRA2x0EZxaE/Q2dSO7AmTYfTZJp0he/D9I9mLB9LfLRD3FWydpgSVKD95s0sbRtwJGSGtuhqD1akJdwgZsASzDot02fSsvf1h7CQhYdV5r3JP7taMB4f22KoDRAO3931pH/m21qOv+4bVRpa8JSdg+R0tg/5KVTIW7kZ8ohEXSbI1cll+CACJ3iIGUg65D/MOSR3v3 9fbDKpmkyTb8eT2bzfTID9pq9Ye9Yyj6wGfvCFmzJJLtht1EUxdHPeBAfxePf0jjae16yfyp+9QupNLai</latexit><latexit sha1_base64="qJhwWqWwIJW3yHrh0vK6lR2cPMM=">AAACYHicbVBNbxMxEPVugYbw0QRucLGIkDigaHdVCY5R4MAxSCSpFKerWXfaWLV3LXu2UrXaP9kbBy78ih7xLkGClvHlzZv37PErrFaekuR7FB88ePjocPB4+OTps+dHo/GLla9qJ3EpK125kwI8alXikhRpPLEOwRQa18Xlp26+vkLnVVV+o2uLWwMXpTpXEihQ+UiLK3BovdKhazJBULfCuspSxc1pljef86zl4n04yoSF0PcNF0hw2ghnuEbb5nP+xyRA2x0EZxaE/Q2dSO7AmTYfTZJp0he/D9I9mLB9LfLRD3FWydpgSVKD95s0sbRtwJGSGtuhqD1akJdwgZsASzDot02fSsvf1h7CQhYdV5r3JP7taMB4f22KoDRAO3931pH/m21qOv+4bVRpa8JSdg+R0tg/5KVTIW7kZ8ohEXSbI1cll+CACJ3iIGUg65D/MOSR3v3 9fbDKpmkyTb8eT2bzfTID9pq9Ye9Yyj6wGfvCFmzJJLtht1EUxdHPeBAfxePf0jjae16yfyp+9QupNLai</latexit><latexit sha1_base64="qJhwWqWwIJW3yHrh0vK6lR2cPMM=">AAACYHicbVBNbxMxEPVugYbw0QRucLGIkDigaHdVCY5R4MAxSCSpFKerWXfaWLV3LXu2UrXaP9kbBy78ih7xLkGClvHlzZv37PErrFaekuR7FB88ePjocPB4+OTps+dHo/GLla9qJ3EpK125kwI8alXikhRpPLEOwRQa18Xlp26+vkLnVVV+o2uLWwMXpTpXEihQ+UiLK3BovdKhazJBULfCuspSxc1pljef86zl4n04yoSF0PcNF0hw2ghnuEbb5nP+xyRA2x0EZxaE/Q2dSO7AmTYfTZJp0he/D9I9mLB9LfLRD3FWydpgSVKD95s0sbRtwJGSGtuhqD1akJdwgZsASzDot02fSsvf1h7CQhYdV5r3JP7taMB4f22KoDRAO3931pH/m21qOv+4bVRpa8JSdg+R0tg/5KVTIW7kZ8ohEXSbI1cll+CACJ3iIGUg65D/MOSR3v3 9fbDKpmkyTb8eT2bzfTID9pq9Ye9Yyj6wGfvCFmzJJLtht1EUxdHPeBAfxePf0jjae16yfyp+9QupNLai</latexit><latexit sha1_base64="qJhwWqWwIJW3yHrh0vK6lR2cPMM=">AAACYHicbVBNbxMxEPVugYbw0QRucLGIkDigaHdVCY5R4MAxSCSpFKerWXfaWLV3LXu2UrXaP9kbBy78ih7xLkGClvHlzZv37PErrFaekuR7FB88ePjocPB4+OTps+dHo/GLla9qJ3EpK125kwI8alXikhRpPLEOwRQa18Xlp26+vkLnVVV+o2uLWwMXpTpXEihQ+UiLK3BovdKhazJBULfCuspSxc1pljef86zl4n04yoSF0PcNF0hw2ghnuEbb5nP+xyRA2x0EZxaE/Q2dSO7AmTYfTZJp0he/D9I9mLB9LfLRD3FWydpgSVKD95s0sbRtwJGSGtuhqD1akJdwgZsASzDot02fSsvf1h7CQhYdV5r3JP7taMB4f22KoDRAO3931pH/m21qOv+4bVRpa8JSdg+R0tg/5KVTIW7kZ8ohEXSbI1cll+CACJ3iIGUg65D/MOSR3v3 9fbDKpmkyTb8eT2bzfTID9pq9Ye9Yyj6wGfvCFmzJJLtht1EUxdHPeBAfxePf0jjae16yfyp+9QupNLai</latexit>

↵2
<latexit sha1_base64="qvIuWv0jwHKE8s5cJC+yhPQC81A=">AAAB+nicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCiDRB5SYkXryyY55fzQ3RopMvkJWqjoEC0/Q8G/YBsXkDDVaGZXOztepKQh2/60SmvrG5tb5e3Kzu7e/kH18KhjwlgLbItQhbrngUElA2yTJIW9SCP4nsKuN7vJ/O4DaiPD4J7mEbo+TAI5lgIolXoDUNEUho1htWbX7Rx8lTgFqbECrWH1azAKRexjQEKBMX3HjshNQJMUCheVQWwwAjGDCfZTGoCPxk3yvAt+FhugkEeouVQ8F/H3RgK+MXPfSyd9oKlZ9jLxP68f0/jKTWQQxYSByA6RVJgfMkLLtAjkI6mRCLLkyGXABWggQi05CJGKcdpMJe3DWf5+lXQadceuO3cXteZ10UyZnbBTds4cdsma7Ja1WJsJptgTe2Yv1qP1ar1Z7z+jJavYOWZ/YH18A3I7lEI=</latexit><latexit sha1_base64="qvIuWv0jwHKE8s5cJC+yhPQC81A=">AAAB+nicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCiDRB5SYkXryyY55fzQ3RopMvkJWqjoEC0/Q8G/YBsXkDDVaGZXOztepKQh2/60SmvrG5tb5e3Kzu7e/kH18KhjwlgLbItQhbrngUElA2yTJIW9SCP4nsKuN7vJ/O4DaiPD4J7mEbo+TAI5lgIolXoDUNEUho1htWbX7Rx8lTgFqbECrWH1azAKRexjQEKBMX3HjshNQJMUCheVQWwwAjGDCfZTGoCPxk3yvAt+FhugkEeouVQ8F/H3RgK+MXPfSyd9oKlZ9jLxP68f0/jKTWQQxYSByA6RVJgfMkLLtAjkI6mRCLLkyGXABWggQi05CJGKcdpMJe3DWf5+lXQadceuO3cXteZ10UyZnbBTds4cdsma7Ja1WJsJptgTe2Yv1qP1ar1Z7z+jJavYOWZ/YH18A3I7lEI=</latexit><latexit sha1_base64="qvIuWv0jwHKE8s5cJC+yhPQC81A=">AAAB+nicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCiDRB5SYkXryyY55fzQ3RopMvkJWqjoEC0/Q8G/YBsXkDDVaGZXOztepKQh2/60SmvrG5tb5e3Kzu7e/kH18KhjwlgLbItQhbrngUElA2yTJIW9SCP4nsKuN7vJ/O4DaiPD4J7mEbo+TAI5lgIolXoDUNEUho1htWbX7Rx8lTgFqbECrWH1azAKRexjQEKBMX3HjshNQJMUCheVQWwwAjGDCfZTGoCPxk3yvAt+FhugkEeouVQ8F/H3RgK+MXPfSyd9oKlZ9jLxP68f0/jKTWQQxYSByA6RVJgfMkLLtAjkI6mRCLLkyGXABWggQi05CJGKcdpMJe3DWf5+lXQadceuO3cXteZ10UyZnbBTds4cdsma7Ja1WJsJptgTe2Yv1qP1ar1Z7z+jJavYOWZ/YH18A3I7lEI=</latexit><latexit sha1_base64="qvIuWv0jwHKE8s5cJC+yhPQC81A=">AAAB+nicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCiDRB5SYkXryyY55fzQ3RopMvkJWqjoEC0/Q8G/YBsXkDDVaGZXOztepKQh2/60SmvrG5tb5e3Kzu7e/kH18KhjwlgLbItQhbrngUElA2yTJIW9SCP4nsKuN7vJ/O4DaiPD4J7mEbo+TAI5lgIolXoDUNEUho1htWbX7Rx8lTgFqbECrWH1azAKRexjQEKBMX3HjshNQJMUCheVQWwwAjGDCfZTGoCPxk3yvAt+FhugkEeouVQ8F/H3RgK+MXPfSyd9oKlZ9jLxP68f0/jKTWQQxYSByA6RVJgfMkLLtAjkI6mRCLLkyGXABWggQi05CJGKcdpMJe3DWf5+lXQadceuO3cXteZ10UyZnbBTds4cdsma7Ja1WJsJptgTe2Yv1qP1ar1Z7z+jJavYOWZ/YH18A3I7lEI=</latexit>

↵1,3
<latexit sha1_base64="6n1U2FlQlk1X3cNVg0QdMylAVMA=">AAAB/nicbVA9SwNBEN3zM8avqKXNYhAsJNypoGXQxjKC+YBcCHObSbJk727ZnRPCEfBX2GplJ7b+FQv/i5d4hSa+6vHeDPPmBVpJS6776Swtr6yurRc2iptb2zu7pb39ho0TI7AuYhWbVgAWlYywTpIUtrRBCAOFzWB0M/WbD2isjKN7GmvshDCIZF8KoEzyfVB6CN3UOz2fdEtlt+LOwBeJl5Myy1Hrlr78XiySECMSCqxte66mTgqGpFA4KfqJRQ1iBANsZzSCEG0nnWWe8OPEAsVco+FS8ZmIvzdSCK0dh0E2GQIN7bw3Ff/z2gn1rzqpjHRCGInpIZIKZ4esMDIrA3lPGiSCaXLkMuICDBChkRyEyMQka6eY9eHNf79IGmcVz614dxfl6nXeTIEdsiN2wjx2yarsltVYnQmm2RN7Zi/Oo/PqvDnvP6NLTr5zwP7A+fgGKYCVwA==</latexit><latexit sha1_base64="6n1U2FlQlk1X3cNVg0QdMylAVMA=">AAAB/nicbVA9SwNBEN3zM8avqKXNYhAsJNypoGXQxjKC+YBcCHObSbJk727ZnRPCEfBX2GplJ7b+FQv/i5d4hSa+6vHeDPPmBVpJS6776Swtr6yurRc2iptb2zu7pb39ho0TI7AuYhWbVgAWlYywTpIUtrRBCAOFzWB0M/WbD2isjKN7GmvshDCIZF8KoEzyfVB6CN3UOz2fdEtlt+LOwBeJl5Myy1Hrlr78XiySECMSCqxte66mTgqGpFA4KfqJRQ1iBANsZzSCEG0nnWWe8OPEAsVco+FS8ZmIvzdSCK0dh0E2GQIN7bw3Ff/z2gn1rzqpjHRCGInpIZIKZ4esMDIrA3lPGiSCaXLkMuICDBChkRyEyMQka6eY9eHNf79IGmcVz614dxfl6nXeTIEdsiN2wjx2yarsltVYnQmm2RN7Zi/Oo/PqvDnvP6NLTr5zwP7A+fgGKYCVwA==</latexit><latexit sha1_base64="6n1U2FlQlk1X3cNVg0QdMylAVMA=">AAAB/nicbVA9SwNBEN3zM8avqKXNYhAsJNypoGXQxjKC+YBcCHObSbJk727ZnRPCEfBX2GplJ7b+FQv/i5d4hSa+6vHeDPPmBVpJS6776Swtr6yurRc2iptb2zu7pb39ho0TI7AuYhWbVgAWlYywTpIUtrRBCAOFzWB0M/WbD2isjKN7GmvshDCIZF8KoEzyfVB6CN3UOz2fdEtlt+LOwBeJl5Myy1Hrlr78XiySECMSCqxte66mTgqGpFA4KfqJRQ1iBANsZzSCEG0nnWWe8OPEAsVco+FS8ZmIvzdSCK0dh0E2GQIN7bw3Ff/z2gn1rzqpjHRCGInpIZIKZ4esMDIrA3lPGiSCaXLkMuICDBChkRyEyMQka6eY9eHNf79IGmcVz614dxfl6nXeTIEdsiN2wjx2yarsltVYnQmm2RN7Zi/Oo/PqvDnvP6NLTr5zwP7A+fgGKYCVwA==</latexit><latexit sha1_base64="6n1U2FlQlk1X3cNVg0QdMylAVMA=">AAAB/nicbVA9SwNBEN3zM8avqKXNYhAsJNypoGXQxjKC+YBcCHObSbJk727ZnRPCEfBX2GplJ7b+FQv/i5d4hSa+6vHeDPPmBVpJS6776Swtr6yurRc2iptb2zu7pb39ho0TI7AuYhWbVgAWlYywTpIUtrRBCAOFzWB0M/WbD2isjKN7GmvshDCIZF8KoEzyfVB6CN3UOz2fdEtlt+LOwBeJl5Myy1Hrlr78XiySECMSCqxte66mTgqGpFA4KfqJRQ1iBANsZzSCEG0nnWWe8OPEAsVco+FS8ZmIvzdSCK0dh0E2GQIN7bw3Ff/z2gn1rzqpjHRCGInpIZIKZ4esMDIrA3lPGiSCaXLkMuICDBChkRyEyMQka6eY9eHNf79IGmcVz614dxfl6nXeTIEdsiN2wjx2yarsltVYnQmm2RN7Zi/Oo/PqvDnvP6NLTr5zwP7A+fgGKYCVwA==</latexit>

The three colours represent: 

The larger the initial pre-existing 
asymmetry, the smaller the allowed 
regions.

Np,i
B�L = 10�1

<latexit sha1_base64="LGh9u3Mhh2RmDQevziBitFt/+JY=">AAACD3icbVC7SgNBFJ31GeMraplmMAgWJuyKoI0QYmMhEsE8INkss5ObOGT2wcxdISxb+Al+ha1WdmLrJ1j4L27WFJp4qsM593LvOW4ohUbT/DQWFpeWV1Zza/n1jc2t7cLOblMHkeLQ4IEMVNtlGqTwoYECJbRDBcxzJbTc0cXEb92D0iLwb3Ecgu2xoS8GgjNMJadQvO7FXeXR8EgkTlwrXyX0nFpmLy5biVMomRUzA50n1pSUyBR1p/DV7Qc88sBHLpnWHcsM0Y6ZQsElJPlupCFkfMSG0EmpzzzQdpyFSOhBpBkGNARFhaSZCL83YuZpPfbcdNJjeKdnvYn4n9eJcHBmx8IPIwSfTw6hkJAd0lyJtB2gfaEAkU0+Byp8ypliiKAEZZynYpTWlU/7sGbTz5PmccUyK9bNSalamzaTI0WyTw6JRU5JlVySOmkQTh7IE3kmL8aj8Wq8Ge8/owvGdGeP/IHx8Q3/U5rm</latexit><latexit sha1_base64="LGh9u3Mhh2RmDQevziBitFt/+JY=">AAACD3icbVC7SgNBFJ31GeMraplmMAgWJuyKoI0QYmMhEsE8INkss5ObOGT2wcxdISxb+Al+ha1WdmLrJ1j4L27WFJp4qsM593LvOW4ohUbT/DQWFpeWV1Zza/n1jc2t7cLOblMHkeLQ4IEMVNtlGqTwoYECJbRDBcxzJbTc0cXEb92D0iLwb3Ecgu2xoS8GgjNMJadQvO7FXeXR8EgkTlwrXyX0nFpmLy5biVMomRUzA50n1pSUyBR1p/DV7Qc88sBHLpnWHcsM0Y6ZQsElJPlupCFkfMSG0EmpzzzQdpyFSOhBpBkGNARFhaSZCL83YuZpPfbcdNJjeKdnvYn4n9eJcHBmx8IPIwSfTw6hkJAd0lyJtB2gfaEAkU0+Byp8ypliiKAEZZynYpTWlU/7sGbTz5PmccUyK9bNSalamzaTI0WyTw6JRU5JlVySOmkQTh7IE3kmL8aj8Wq8Ge8/owvGdGeP/IHx8Q3/U5rm</latexit><latexit sha1_base64="LGh9u3Mhh2RmDQevziBitFt/+JY=">AAACD3icbVC7SgNBFJ31GeMraplmMAgWJuyKoI0QYmMhEsE8INkss5ObOGT2wcxdISxb+Al+ha1WdmLrJ1j4L27WFJp4qsM593LvOW4ohUbT/DQWFpeWV1Zza/n1jc2t7cLOblMHkeLQ4IEMVNtlGqTwoYECJbRDBcxzJbTc0cXEb92D0iLwb3Ecgu2xoS8GgjNMJadQvO7FXeXR8EgkTlwrXyX0nFpmLy5biVMomRUzA50n1pSUyBR1p/DV7Qc88sBHLpnWHcsM0Y6ZQsElJPlupCFkfMSG0EmpzzzQdpyFSOhBpBkGNARFhaSZCL83YuZpPfbcdNJjeKdnvYn4n9eJcHBmx8IPIwSfTw6hkJAd0lyJtB2gfaEAkU0+Byp8ypliiKAEZZynYpTWlU/7sGbTz5PmccUyK9bNSalamzaTI0WyTw6JRU5JlVySOmkQTh7IE3kmL8aj8Wq8Ge8/owvGdGeP/IHx8Q3/U5rm</latexit><latexit sha1_base64="LGh9u3Mhh2RmDQevziBitFt/+JY=">AAACD3icbVC7SgNBFJ31GeMraplmMAgWJuyKoI0QYmMhEsE8INkss5ObOGT2wcxdISxb+Al+ha1WdmLrJ1j4L27WFJp4qsM593LvOW4ohUbT/DQWFpeWV1Zza/n1jc2t7cLOblMHkeLQ4IEMVNtlGqTwoYECJbRDBcxzJbTc0cXEb92D0iLwb3Ecgu2xoS8GgjNMJadQvO7FXeXR8EgkTlwrXyX0nFpmLy5biVMomRUzA50n1pSUyBR1p/DV7Qc88sBHLpnWHcsM0Y6ZQsElJPlupCFkfMSG0EmpzzzQdpyFSOhBpBkGNARFhaSZCL83YuZpPfbcdNJjeKdnvYn4n9eJcHBmx8IPIwSfTw6hkJAd0lyJtB2gfaEAkU0+Byp8ypliiKAEZZynYpTWlU/7sGbTz5PmccUyK9bNSalamzaTI0WyTw6JRU5JlVySOmkQTh7IE3kmL8aj8Wq8Ge8/owvGdGeP/IHx8Q3/U5rm</latexit>

Np,i
B�L = 10�2

<latexit sha1_base64="qJukqWJ6+abDvQkfwy04mFxbnGU=">AAACD3icbVC7SgNBFJ2NrxhfUcs0g0GwMGE3CNoIITYWIhHMA5JNmJ3cxCGzD2buCmHZwk/wK2y1shNbP8HCf3E3ptDEUx3OuZd7z3ECKTSa5qeRWVpeWV3Lruc2Nre2d/K7e03th4pDg/vSV22HaZDCgwYKlNAOFDDXkdByxhep37oHpYXv3eIkANtlI08MBWeYSP184boXdZVLg2MR96Na6Sqm59Qye1GpEvfzRbNsTkEXiTUjRTJDvZ//6g58HrrgIZdM645lBmhHTKHgEuJcN9QQMD5mI+gk1GMuaDuahojpYagZ+jQARYWkUxF+b0TM1XriOsmky/BOz3up+J/XCXF4ZkfCC0IEj6eHUEiYHtJciaQdoAOhAJGlnwMVHuVMMURQgjLOEzFM6solfVjz6RdJs1K2zLJ1c1Ks1mbNZEmBHJAjYpFTUiWXpE4ahJMH8kSeyYvxaLwab8b7z2jGmO3skz8wPr4BAPKa5w==</latexit><latexit sha1_base64="qJukqWJ6+abDvQkfwy04mFxbnGU=">AAACD3icbVC7SgNBFJ2NrxhfUcs0g0GwMGE3CNoIITYWIhHMA5JNmJ3cxCGzD2buCmHZwk/wK2y1shNbP8HCf3E3ptDEUx3OuZd7z3ECKTSa5qeRWVpeWV3Lruc2Nre2d/K7e03th4pDg/vSV22HaZDCgwYKlNAOFDDXkdByxhep37oHpYXv3eIkANtlI08MBWeYSP184boXdZVLg2MR96Na6Sqm59Qye1GpEvfzRbNsTkEXiTUjRTJDvZ//6g58HrrgIZdM645lBmhHTKHgEuJcN9QQMD5mI+gk1GMuaDuahojpYagZ+jQARYWkUxF+b0TM1XriOsmky/BOz3up+J/XCXF4ZkfCC0IEj6eHUEiYHtJciaQdoAOhAJGlnwMVHuVMMURQgjLOEzFM6solfVjz6RdJs1K2zLJ1c1Ks1mbNZEmBHJAjYpFTUiWXpE4ahJMH8kSeyYvxaLwab8b7z2jGmO3skz8wPr4BAPKa5w==</latexit><latexit sha1_base64="qJukqWJ6+abDvQkfwy04mFxbnGU=">AAACD3icbVC7SgNBFJ2NrxhfUcs0g0GwMGE3CNoIITYWIhHMA5JNmJ3cxCGzD2buCmHZwk/wK2y1shNbP8HCf3E3ptDEUx3OuZd7z3ECKTSa5qeRWVpeWV3Lruc2Nre2d/K7e03th4pDg/vSV22HaZDCgwYKlNAOFDDXkdByxhep37oHpYXv3eIkANtlI08MBWeYSP184boXdZVLg2MR96Na6Sqm59Qye1GpEvfzRbNsTkEXiTUjRTJDvZ//6g58HrrgIZdM645lBmhHTKHgEuJcN9QQMD5mI+gk1GMuaDuahojpYagZ+jQARYWkUxF+b0TM1XriOsmky/BOz3up+J/XCXF4ZkfCC0IEj6eHUEiYHtJciaQdoAOhAJGlnwMVHuVMMURQgjLOEzFM6solfVjz6RdJs1K2zLJ1c1Ks1mbNZEmBHJAjYpFTUiWXpE4ahJMH8kSeyYvxaLwab8b7z2jGmO3skz8wPr4BAPKa5w==</latexit><latexit sha1_base64="qJukqWJ6+abDvQkfwy04mFxbnGU=">AAACD3icbVC7SgNBFJ2NrxhfUcs0g0GwMGE3CNoIITYWIhHMA5JNmJ3cxCGzD2buCmHZwk/wK2y1shNbP8HCf3E3ptDEUx3OuZd7z3ECKTSa5qeRWVpeWV3Lruc2Nre2d/K7e03th4pDg/vSV22HaZDCgwYKlNAOFDDXkdByxhep37oHpYXv3eIkANtlI08MBWeYSP184boXdZVLg2MR96Na6Sqm59Qye1GpEvfzRbNsTkEXiTUjRTJDvZ//6g58HrrgIZdM645lBmhHTKHgEuJcN9QQMD5mI+gk1GMuaDuahojpYagZ+jQARYWkUxF+b0TM1XriOsmky/BOz3up+J/XCXF4ZkfCC0IEj6eHUEiYHtJciaQdoAOhAJGlnwMVHuVMMURQgjLOEzFM6solfVjz6RdJs1K2zLJ1c1Ks1mbNZEmBHJAjYpFTUiWXpE4ahJMH8kSeyYvxaLwab8b7z2jGmO3skz8wPr4BAPKa5w==</latexit>

Np,i
B�L = 10�3

<latexit sha1_base64="Hj5Iw7MnUw0Fy3eSeRSlbciJZHg=">AAACD3icbVC7SgNBFJ2NrxhfUcs0g0GwMGFXBW2EEBsLkQjmAckmzE5u4pDZBzN3hbBs4Sf4FbZa2Ymtn2Dhv7hZU2jiqQ7n3Mu95ziBFBpN89PILCwuLa9kV3Nr6xubW/ntnYb2Q8Whzn3pq5bDNEjhQR0FSmgFCpjrSGg6o4uJ37wHpYXv3eI4ANtlQ08MBGeYSL184bobdZRLg0MR96Jq6Sqm59Qyu1HpOO7li2bZTEHniTUlRTJFrZf/6vR9HrrgIZdM67ZlBmhHTKHgEuJcJ9QQMD5iQ2gn1GMuaDtKQ8R0P9QMfRqAokLSVITfGxFztR67TjLpMrzTs95E/M9rhzg4syPhBSGCxyeHUEhID2muRNIO0L5QgMgmnwMVHuVMMURQgjLOEzFM6solfViz6edJ46hsmWXr5qRYqU6byZIC2SMHxCKnpEIuSY3UCScP5Ik8kxfj0Xg13oz3n9GMMd3ZJX9gfHwDAoKa6A==</latexit><latexit sha1_base64="Hj5Iw7MnUw0Fy3eSeRSlbciJZHg=">AAACD3icbVC7SgNBFJ2NrxhfUcs0g0GwMGFXBW2EEBsLkQjmAckmzE5u4pDZBzN3hbBs4Sf4FbZa2Ymtn2Dhv7hZU2jiqQ7n3Mu95ziBFBpN89PILCwuLa9kV3Nr6xubW/ntnYb2Q8Whzn3pq5bDNEjhQR0FSmgFCpjrSGg6o4uJ37wHpYXv3eI4ANtlQ08MBGeYSL184bobdZRLg0MR96Jq6Sqm59Qyu1HpOO7li2bZTEHniTUlRTJFrZf/6vR9HrrgIZdM67ZlBmhHTKHgEuJcJ9QQMD5iQ2gn1GMuaDtKQ8R0P9QMfRqAokLSVITfGxFztR67TjLpMrzTs95E/M9rhzg4syPhBSGCxyeHUEhID2muRNIO0L5QgMgmnwMVHuVMMURQgjLOEzFM6solfViz6edJ46hsmWXr5qRYqU6byZIC2SMHxCKnpEIuSY3UCScP5Ik8kxfj0Xg13oz3n9GMMd3ZJX9gfHwDAoKa6A==</latexit><latexit sha1_base64="Hj5Iw7MnUw0Fy3eSeRSlbciJZHg=">AAACD3icbVC7SgNBFJ2NrxhfUcs0g0GwMGFXBW2EEBsLkQjmAckmzE5u4pDZBzN3hbBs4Sf4FbZa2Ymtn2Dhv7hZU2jiqQ7n3Mu95ziBFBpN89PILCwuLa9kV3Nr6xubW/ntnYb2Q8Whzn3pq5bDNEjhQR0FSmgFCpjrSGg6o4uJ37wHpYXv3eI4ANtlQ08MBGeYSL184bobdZRLg0MR96Jq6Sqm59Qyu1HpOO7li2bZTEHniTUlRTJFrZf/6vR9HrrgIZdM67ZlBmhHTKHgEuJcJ9QQMD5iQ2gn1GMuaDtKQ8R0P9QMfRqAokLSVITfGxFztR67TjLpMrzTs95E/M9rhzg4syPhBSGCxyeHUEhID2muRNIO0L5QgMgmnwMVHuVMMURQgjLOEzFM6solfViz6edJ46hsmWXr5qRYqU6byZIC2SMHxCKnpEIuSY3UCScP5Ik8kxfj0Xg13oz3n9GMMd3ZJX9gfHwDAoKa6A==</latexit><latexit sha1_base64="Hj5Iw7MnUw0Fy3eSeRSlbciJZHg=">AAACD3icbVC7SgNBFJ2NrxhfUcs0g0GwMGFXBW2EEBsLkQjmAckmzE5u4pDZBzN3hbBs4Sf4FbZa2Ymtn2Dhv7hZU2jiqQ7n3Mu95ziBFBpN89PILCwuLa9kV3Nr6xubW/ntnYb2Q8Whzn3pq5bDNEjhQR0FSmgFCpjrSGg6o4uJ37wHpYXv3eI4ANtlQ08MBGeYSL184bobdZRLg0MR96Jq6Sqm59Qyu1HpOO7li2bZTEHniTUlRTJFrZf/6vR9HrrgIZdM67ZlBmhHTKHgEuJcJ9QQMD5iQ2gn1GMuaDtKQ8R0P9QMfRqAokLSVITfGxFztR67TjLpMrzTs95E/M9rhzg4syPhBSGCxyeHUEhID2muRNIO0L5QgMgmnwMVHuVMMURQgjLOEzFM6solfViz6edJ46hsmWXr5qRYqU6byZIC2SMHxCKnpEIuSY3UCScP5Ik8kxfj0Xg13oz3n9GMMd3ZJX9gfHwDAoKa6A==</latexit>
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↵
2

<latexit sha1_base64="qvIuWv0jwHKE8s5cJC+yhPQC81A=">AAAB+nicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCiDRB5SYkXryyY55fzQ3RopMvkJWqjoEC0/Q8G/YBsXkDDVaGZXOztepKQh2/60SmvrG5tb5e3Kzu7e/kH18KhjwlgLbItQhbrngUElA2yTJIW9SCP4nsKuN7vJ/O4DaiPD4J7mEbo+TAI5lgIolXoDUNEUho1htWbX7Rx8lTgFqbECrWH1azAKRexjQEKBMX3HjshNQJMUCheVQWwwAjGDCfZTGoCPxk3yvAt+FhugkEeouVQ8F/H3RgK+MXPfSyd9oKlZ9jLxP68f0/jKTWQQxYSByA6RVJgfMkLLtAjkI6mRCLLkyGXABWggQi05CJGKcdpMJe3DWf5+lXQadceuO3cXteZ10UyZnbBTds4cdsma7Ja1WJsJptgTe2Yv1qP1ar1Z7z+jJavYOWZ/YH18A3I7lEI=</latexit><latexit sha1_base64="qvIuWv0jwHKE8s5cJC+yhPQC81A=">AAAB+nicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCiDRB5SYkXryyY55fzQ3RopMvkJWqjoEC0/Q8G/YBsXkDDVaGZXOztepKQh2/60SmvrG5tb5e3Kzu7e/kH18KhjwlgLbItQhbrngUElA2yTJIW9SCP4nsKuN7vJ/O4DaiPD4J7mEbo+TAI5lgIolXoDUNEUho1htWbX7Rx8lTgFqbECrWH1azAKRexjQEKBMX3HjshNQJMUCheVQWwwAjGDCfZTGoCPxk3yvAt+FhugkEeouVQ8F/H3RgK+MXPfSyd9oKlZ9jLxP68f0/jKTWQQxYSByA6RVJgfMkLLtAjkI6mRCLLkyGXABWggQi05CJGKcdpMJe3DWf5+lXQadceuO3cXteZ10UyZnbBTds4cdsma7Ja1WJsJptgTe2Yv1qP1ar1Z7z+jJavYOWZ/YH18A3I7lEI=</latexit><latexit sha1_base64="qvIuWv0jwHKE8s5cJC+yhPQC81A=">AAAB+nicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCiDRB5SYkXryyY55fzQ3RopMvkJWqjoEC0/Q8G/YBsXkDDVaGZXOztepKQh2/60SmvrG5tb5e3Kzu7e/kH18KhjwlgLbItQhbrngUElA2yTJIW9SCP4nsKuN7vJ/O4DaiPD4J7mEbo+TAI5lgIolXoDUNEUho1htWbX7Rx8lTgFqbECrWH1azAKRexjQEKBMX3HjshNQJMUCheVQWwwAjGDCfZTGoCPxk3yvAt+FhugkEeouVQ8F/H3RgK+MXPfSyd9oKlZ9jLxP68f0/jKTWQQxYSByA6RVJgfMkLLtAjkI6mRCLLkyGXABWggQi05CJGKcdpMJe3DWf5+lXQadceuO3cXteZ10UyZnbBTds4cdsma7Ja1WJsJptgTe2Yv1qP1ar1Z7z+jJavYOWZ/YH18A3I7lEI=</latexit><latexit sha1_base64="qvIuWv0jwHKE8s5cJC+yhPQC81A=">AAAB+nicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCiDRB5SYkXryyY55fzQ3RopMvkJWqjoEC0/Q8G/YBsXkDDVaGZXOztepKQh2/60SmvrG5tb5e3Kzu7e/kH18KhjwlgLbItQhbrngUElA2yTJIW9SCP4nsKuN7vJ/O4DaiPD4J7mEbo+TAI5lgIolXoDUNEUho1htWbX7Rx8lTgFqbECrWH1azAKRexjQEKBMX3HjshNQJMUCheVQWwwAjGDCfZTGoCPxk3yvAt+FhugkEeouVQ8F/H3RgK+MXPfSyd9oKlZ9jLxP68f0/jKTWQQxYSByA6RVJgfMkLLtAjkI6mRCLLkyGXABWggQi05CJGKcdpMJe3DWf5+lXQadceuO3cXteZ10UyZnbBTds4cdsma7Ja1WJsJptgTe2Yv1qP1ar1Z7z+jJavYOWZ/YH18A3I7lEI=</latexit>

Np,i
B�L<latexit sha1_base64="rzMmpx06SeK0jELAyL/8dBjMDDc=">AAACBXicbVC7TsNAEDyHVwgvB0qaExESBUQ2QoIyCg0FQkEiDykJ1vmyCafc2dbdGhRZqfkKWqjoEC3fQcG/4AQXkDDVaGZXOzt+JIVBx/m0cguLS8sr+dXC2vrG5pZd3G6YMNYc6jyUoW75zIAUAdRRoIRWpIEpX0LTH55P/OY9aCPC4AZHEXQVGwSiLzjDVPLs4tVt0tGKRodi7CXVo8uxZ5ecsjMFnSduRkokQ82zvzq9kMcKAuSSGdN2nQi7CdMouIRxoRMbiBgfsgG0UxowBaabTKOP6X5sGIY0Ak2FpFMRfm8kTBkzUn46qRjemVlvIv7ntWPsn3UTEUQxQsAnh1BImB4yXIu0E6A9oQGRTZIDFQHlTDNE0IIyzlMxTksqpH24s9/Pk8Zx2XXK7vVJqVLNmsmTXbJHDohLTkmFXJAaqRNOHsgTeSYv1qP1ar1Z7z+jOSvb2SF/YH18A0MGl/A=</latexit><latexit sha1_base64="rzMmpx06SeK0jELAyL/8dBjMDDc=">AAACBXicbVC7TsNAEDyHVwgvB0qaExESBUQ2QoIyCg0FQkEiDykJ1vmyCafc2dbdGhRZqfkKWqjoEC3fQcG/4AQXkDDVaGZXOzt+JIVBx/m0cguLS8sr+dXC2vrG5pZd3G6YMNYc6jyUoW75zIAUAdRRoIRWpIEpX0LTH55P/OY9aCPC4AZHEXQVGwSiLzjDVPLs4tVt0tGKRodi7CXVo8uxZ5ecsjMFnSduRkokQ82zvzq9kMcKAuSSGdN2nQi7CdMouIRxoRMbiBgfsgG0UxowBaabTKOP6X5sGIY0Ak2FpFMRfm8kTBkzUn46qRjemVlvIv7ntWPsn3UTEUQxQsAnh1BImB4yXIu0E6A9oQGRTZIDFQHlTDNE0IIyzlMxTksqpH24s9/Pk8Zx2XXK7vVJqVLNmsmTXbJHDohLTkmFXJAaqRNOHsgTeSYv1qP1ar1Z7z+jOSvb2SF/YH18A0MGl/A=</latexit><latexit sha1_base64="rzMmpx06SeK0jELAyL/8dBjMDDc=">AAACBXicbVC7TsNAEDyHVwgvB0qaExESBUQ2QoIyCg0FQkEiDykJ1vmyCafc2dbdGhRZqfkKWqjoEC3fQcG/4AQXkDDVaGZXOzt+JIVBx/m0cguLS8sr+dXC2vrG5pZd3G6YMNYc6jyUoW75zIAUAdRRoIRWpIEpX0LTH55P/OY9aCPC4AZHEXQVGwSiLzjDVPLs4tVt0tGKRodi7CXVo8uxZ5ecsjMFnSduRkokQ82zvzq9kMcKAuSSGdN2nQi7CdMouIRxoRMbiBgfsgG0UxowBaabTKOP6X5sGIY0Ak2FpFMRfm8kTBkzUn46qRjemVlvIv7ntWPsn3UTEUQxQsAnh1BImB4yXIu0E6A9oQGRTZIDFQHlTDNE0IIyzlMxTksqpH24s9/Pk8Zx2XXK7vVJqVLNmsmTXbJHDohLTkmFXJAaqRNOHsgTeSYv1qP1ar1Z7z+jOSvb2SF/YH18A0MGl/A=</latexit><latexit sha1_base64="rzMmpx06SeK0jELAyL/8dBjMDDc=">AAACBXicbVC7TsNAEDyHVwgvB0qaExESBUQ2QoIyCg0FQkEiDykJ1vmyCafc2dbdGhRZqfkKWqjoEC3fQcG/4AQXkDDVaGZXOzt+JIVBx/m0cguLS8sr+dXC2vrG5pZd3G6YMNYc6jyUoW75zIAUAdRRoIRWpIEpX0LTH55P/OY9aCPC4AZHEXQVGwSiLzjDVPLs4tVt0tGKRodi7CXVo8uxZ5ecsjMFnSduRkokQ82zvzq9kMcKAuSSGdN2nQi7CdMouIRxoRMbiBgfsgG0UxowBaabTKOP6X5sGIY0Ak2FpFMRfm8kTBkzUn46qRjemVlvIv7ntWPsn3UTEUQxQsAnh1BImB4yXIu0E6A9oQGRTZIDFQHlTDNE0IIyzlMxTksqpH24s9/Pk8Zx2XXK7vVJqVLNmsmTXbJHDohLTkmFXJAaqRNOHsgTeSYv1qP1ar1Z7z+jOSvb2SF/YH18A0MGl/A=</latexit>
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<latexit sha1_base64="cz6yAII8PKDNmx/hdmX5hcPE/AY=">AAACHnicbVC7TsNAEDzzJrwMlDQnIqSAUGQHJCgRNJQgEUCKQ7S+bJJT7mzrbo2IrPwDn8BX0EJFh2ih4F9wQgoITDWa2dXuTJgoacnzPpyJyanpmdm5+cLC4tLyiru6dmnj1AisiljF5joEi0pGWCVJCq8Tg6BDhVdh92TgX92isTKOLqiXYF1DO5ItKYByqeHuBNRBgpssMJpruOs3sspeP9gNFLaodBMIaURgZLtD2w236JW9Ifhf4o9IkY1w1nA/g2YsUo0RCQXW1nwvoXoGhqRQ2C8EqcUERBfaWMtpBBptPRtm6vOt1ALFPEHDpeJDEX9uZKCt7ekwn9RAHTvuDcT/vFpKrcN6JqMkJYzE4BBJhcNDVhiZl4W8KQ0SweBz5DLiAgwQoZEchMjFNG+vkPfhj6f/Sy4rZd8r++f7xaPjUTNzbINtshLz2QE7YqfsjFWZYPfskT2xZ+fBeXFenbfv0QlntLPOfsF5/wI5LqKu</latexit><latexit sha1_base64="cz6yAII8PKDNmx/hdmX5hcPE/AY=">AAACHnicbVC7TsNAEDzzJrwMlDQnIqSAUGQHJCgRNJQgEUCKQ7S+bJJT7mzrbo2IrPwDn8BX0EJFh2ih4F9wQgoITDWa2dXuTJgoacnzPpyJyanpmdm5+cLC4tLyiru6dmnj1AisiljF5joEi0pGWCVJCq8Tg6BDhVdh92TgX92isTKOLqiXYF1DO5ItKYByqeHuBNRBgpssMJpruOs3sspeP9gNFLaodBMIaURgZLtD2w236JW9Ifhf4o9IkY1w1nA/g2YsUo0RCQXW1nwvoXoGhqRQ2C8EqcUERBfaWMtpBBptPRtm6vOt1ALFPEHDpeJDEX9uZKCt7ekwn9RAHTvuDcT/vFpKrcN6JqMkJYzE4BBJhcNDVhiZl4W8KQ0SweBz5DLiAgwQoZEchMjFNG+vkPfhj6f/Sy4rZd8r++f7xaPjUTNzbINtshLz2QE7YqfsjFWZYPfskT2xZ+fBeXFenbfv0QlntLPOfsF5/wI5LqKu</latexit><latexit sha1_base64="cz6yAII8PKDNmx/hdmX5hcPE/AY=">AAACHnicbVC7TsNAEDzzJrwMlDQnIqSAUGQHJCgRNJQgEUCKQ7S+bJJT7mzrbo2IrPwDn8BX0EJFh2ih4F9wQgoITDWa2dXuTJgoacnzPpyJyanpmdm5+cLC4tLyiru6dmnj1AisiljF5joEi0pGWCVJCq8Tg6BDhVdh92TgX92isTKOLqiXYF1DO5ItKYByqeHuBNRBgpssMJpruOs3sspeP9gNFLaodBMIaURgZLtD2w236JW9Ifhf4o9IkY1w1nA/g2YsUo0RCQXW1nwvoXoGhqRQ2C8EqcUERBfaWMtpBBptPRtm6vOt1ALFPEHDpeJDEX9uZKCt7ekwn9RAHTvuDcT/vFpKrcN6JqMkJYzE4BBJhcNDVhiZl4W8KQ0SweBz5DLiAgwQoZEchMjFNG+vkPfhj6f/Sy4rZd8r++f7xaPjUTNzbINtshLz2QE7YqfsjFWZYPfskT2xZ+fBeXFenbfv0QlntLPOfsF5/wI5LqKu</latexit><latexit sha1_base64="cz6yAII8PKDNmx/hdmX5hcPE/AY=">AAACHnicbVC7TsNAEDzzJrwMlDQnIqSAUGQHJCgRNJQgEUCKQ7S+bJJT7mzrbo2IrPwDn8BX0EJFh2ih4F9wQgoITDWa2dXuTJgoacnzPpyJyanpmdm5+cLC4tLyiru6dmnj1AisiljF5joEi0pGWCVJCq8Tg6BDhVdh92TgX92isTKOLqiXYF1DO5ItKYByqeHuBNRBgpssMJpruOs3sspeP9gNFLaodBMIaURgZLtD2w236JW9Ifhf4o9IkY1w1nA/g2YsUo0RCQXW1nwvoXoGhqRQ2C8EqcUERBfaWMtpBBptPRtm6vOt1ALFPEHDpeJDEX9uZKCt7ekwn9RAHTvuDcT/vFpKrcN6JqMkJYzE4BBJhcNDVhiZl4W8KQ0SweBz5DLiAgwQoZEchMjFNG+vkPfhj6f/Sy4rZd8r++f7xaPjUTNzbINtshLz2QE7YqfsjFWZYPfskT2xZ+fBeXFenbfv0QlntLPOfsF5/wI5LqKu</latexit>

✓23 � 41.5�
<latexit sha1_base64="fabm8UeKJOiHRIS/vOe4dANhiAE=">AAACDnicbVDLTgJBEJz1ifhCvellIjHxRHYRo0eiF4+YyCNhkfQODUyYfTjTa0I2JH6CX+FVT96MV3/Bg//ighwUrFOlqjvdVV6kpCHb/rQWFpeWV1Yza9n1jc2t7dzObs2EsRZYFaEKdcMDg0oGWCVJChuRRvA9hXVvcDn26/eojQyDGxpG2PKhF8iuFECp1M7tu9RHgnZSPBm5PbzjJadweusKqUU7l7cL9gR8njhTkmdTVNq5L7cTitjHgIQCY5qOHVErAU1SKBxl3dhgBGIAPWymNAAfTSuZZBjxo9gAhTxCzaXiExF/byTgGzP0vXTSB+qbWW8s/uc1Y+qetxIZRDFhIMaHSCqcHDJCy7Qc5B2pkQjGnyOXAReggQi15CBEKsZpW9m0D2c2/TypFQuOXXCuS/nyxbSZDDtgh+yYOeyMldkVq7AqE+yBPbFn9mI9Wq/Wm/X+M7pgTXf22B9YH99wXps+</latexit><latexit sha1_base64="fabm8UeKJOiHRIS/vOe4dANhiAE=">AAACDnicbVDLTgJBEJz1ifhCvellIjHxRHYRo0eiF4+YyCNhkfQODUyYfTjTa0I2JH6CX+FVT96MV3/Bg//ighwUrFOlqjvdVV6kpCHb/rQWFpeWV1Yza9n1jc2t7dzObs2EsRZYFaEKdcMDg0oGWCVJChuRRvA9hXVvcDn26/eojQyDGxpG2PKhF8iuFECp1M7tu9RHgnZSPBm5PbzjJadweusKqUU7l7cL9gR8njhTkmdTVNq5L7cTitjHgIQCY5qOHVErAU1SKBxl3dhgBGIAPWymNAAfTSuZZBjxo9gAhTxCzaXiExF/byTgGzP0vXTSB+qbWW8s/uc1Y+qetxIZRDFhIMaHSCqcHDJCy7Qc5B2pkQjGnyOXAReggQi15CBEKsZpW9m0D2c2/TypFQuOXXCuS/nyxbSZDDtgh+yYOeyMldkVq7AqE+yBPbFn9mI9Wq/Wm/X+M7pgTXf22B9YH99wXps+</latexit><latexit sha1_base64="fabm8UeKJOiHRIS/vOe4dANhiAE=">AAACDnicbVDLTgJBEJz1ifhCvellIjHxRHYRo0eiF4+YyCNhkfQODUyYfTjTa0I2JH6CX+FVT96MV3/Bg//ighwUrFOlqjvdVV6kpCHb/rQWFpeWV1Yza9n1jc2t7dzObs2EsRZYFaEKdcMDg0oGWCVJChuRRvA9hXVvcDn26/eojQyDGxpG2PKhF8iuFECp1M7tu9RHgnZSPBm5PbzjJadweusKqUU7l7cL9gR8njhTkmdTVNq5L7cTitjHgIQCY5qOHVErAU1SKBxl3dhgBGIAPWymNAAfTSuZZBjxo9gAhTxCzaXiExF/byTgGzP0vXTSB+qbWW8s/uc1Y+qetxIZRDFhIMaHSCqcHDJCy7Qc5B2pkQjGnyOXAReggQi15CBEKsZpW9m0D2c2/TypFQuOXXCuS/nyxbSZDDtgh+yYOeyMldkVq7AqE+yBPbFn9mI9Wq/Wm/X+M7pgTXf22B9YH99wXps+</latexit><latexit sha1_base64="fabm8UeKJOiHRIS/vOe4dANhiAE=">AAACDnicbVDLTgJBEJz1ifhCvellIjHxRHYRo0eiF4+YyCNhkfQODUyYfTjTa0I2JH6CX+FVT96MV3/Bg//ighwUrFOlqjvdVV6kpCHb/rQWFpeWV1Yza9n1jc2t7dzObs2EsRZYFaEKdcMDg0oGWCVJChuRRvA9hXVvcDn26/eojQyDGxpG2PKhF8iuFECp1M7tu9RHgnZSPBm5PbzjJadweusKqUU7l7cL9gR8njhTkmdTVNq5L7cTitjHgIQCY5qOHVErAU1SKBxl3dhgBGIAPWymNAAfTSuZZBjxo9gAhTxCzaXiExF/byTgGzP0vXTSB+qbWW8s/uc1Y+qetxIZRDFhIMaHSCqcHDJCy7Qc5B2pkQjGnyOXAReggQi15CBEKsZpW9m0D2c2/TypFQuOXXCuS/nyxbSZDDtgh+yYOeyMldkVq7AqE+yBPbFn9mI9Wq/Wm/X+M7pgTXf22B9YH99wXps+</latexit>

Latest neutrino oscillations data disfavour small values for     in Strong Thermal 
SO(10)-inspired leptogenesis scenario, providing additional constraints to GUT 
global realistic fits of fermion masses.

↵2
<latexit sha1_base64="qvIuWv0jwHKE8s5cJC+yhPQC81A=">AAAB+nicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCiDRB5SYkXryyY55fzQ3RopMvkJWqjoEC0/Q8G/YBsXkDDVaGZXOztepKQh2/60SmvrG5tb5e3Kzu7e/kH18KhjwlgLbItQhbrngUElA2yTJIW9SCP4nsKuN7vJ/O4DaiPD4J7mEbo+TAI5lgIolXoDUNEUho1htWbX7Rx8lTgFqbECrWH1azAKRexjQEKBMX3HjshNQJMUCheVQWwwAjGDCfZTGoCPxk3yvAt+FhugkEeouVQ8F/H3RgK+MXPfSyd9oKlZ9jLxP68f0/jKTWQQxYSByA6RVJgfMkLLtAjkI6mRCLLkyGXABWggQi05CJGKcdpMJe3DWf5+lXQadceuO3cXteZ10UyZnbBTds4cdsma7Ja1WJsJptgTe2Yv1qP1ar1Z7z+jJavYOWZ/YH18A3I7lEI=</latexit><latexit sha1_base64="qvIuWv0jwHKE8s5cJC+yhPQC81A=">AAAB+nicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCiDRB5SYkXryyY55fzQ3RopMvkJWqjoEC0/Q8G/YBsXkDDVaGZXOztepKQh2/60SmvrG5tb5e3Kzu7e/kH18KhjwlgLbItQhbrngUElA2yTJIW9SCP4nsKuN7vJ/O4DaiPD4J7mEbo+TAI5lgIolXoDUNEUho1htWbX7Rx8lTgFqbECrWH1azAKRexjQEKBMX3HjshNQJMUCheVQWwwAjGDCfZTGoCPxk3yvAt+FhugkEeouVQ8F/H3RgK+MXPfSyd9oKlZ9jLxP68f0/jKTWQQxYSByA6RVJgfMkLLtAjkI6mRCLLkyGXABWggQi05CJGKcdpMJe3DWf5+lXQadceuO3cXteZ10UyZnbBTds4cdsma7Ja1WJsJptgTe2Yv1qP1ar1Z7z+jJavYOWZ/YH18A3I7lEI=</latexit><latexit sha1_base64="qvIuWv0jwHKE8s5cJC+yhPQC81A=">AAAB+nicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCiDRB5SYkXryyY55fzQ3RopMvkJWqjoEC0/Q8G/YBsXkDDVaGZXOztepKQh2/60SmvrG5tb5e3Kzu7e/kH18KhjwlgLbItQhbrngUElA2yTJIW9SCP4nsKuN7vJ/O4DaiPD4J7mEbo+TAI5lgIolXoDUNEUho1htWbX7Rx8lTgFqbECrWH1azAKRexjQEKBMX3HjshNQJMUCheVQWwwAjGDCfZTGoCPxk3yvAt+FhugkEeouVQ8F/H3RgK+MXPfSyd9oKlZ9jLxP68f0/jKTWQQxYSByA6RVJgfMkLLtAjkI6mRCLLkyGXABWggQi05CJGKcdpMJe3DWf5+lXQadceuO3cXteZ10UyZnbBTds4cdsma7Ja1WJsJptgTe2Yv1qP1ar1Z7z+jJavYOWZ/YH18A3I7lEI=</latexit><latexit sha1_base64="qvIuWv0jwHKE8s5cJC+yhPQC81A=">AAAB+nicbVC7TsNAEDyHVwivACXNiQiJKrIjJCgjaCiDRB5SYkXryyY55fzQ3RopMvkJWqjoEC0/Q8G/YBsXkDDVaGZXOztepKQh2/60SmvrG5tb5e3Kzu7e/kH18KhjwlgLbItQhbrngUElA2yTJIW9SCP4nsKuN7vJ/O4DaiPD4J7mEbo+TAI5lgIolXoDUNEUho1htWbX7Rx8lTgFqbECrWH1azAKRexjQEKBMX3HjshNQJMUCheVQWwwAjGDCfZTGoCPxk3yvAt+FhugkEeouVQ8F/H3RgK+MXPfSyd9oKlZ9jLxP68f0/jKTWQQxYSByA6RVJgfMkLLtAjkI6mRCLLkyGXABWggQi05CJGKcdpMJe3DWf5+lXQadceuO3cXteZ10UyZnbBTds4cdsma7Ja1WJsJptgTe2Yv1qP1ar1Z7z+jJavYOWZ/YH18A3I7lEI=</latexit>
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The Majorana nature of neutrinos can be tested by looking for the neutrinoless 
double beta decay whose rate is proportional to 

The neutrino sum rules are simple relations among neutrino oscillation parameters 
appearing once an additional symmetry is imposed.

Mass and Mixing sum rules

1mh
1 + 2

�
m2 e�2i↵

�h
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�
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�h
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p
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p
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✓12 = ⇢sol + ✓13 cos �
<latexit sha1_base64="MzGHmOs0YuT2btrmwXW6dLc0ZHo="></latexit><latexit sha1_base64="MzGHmOs0YuT2btrmwXW6dLc0ZHo="></latexit><latexit sha1_base64="MzGHmOs0YuT2btrmwXW6dLc0ZHo="></latexit><latexit sha1_base64="MzGHmOs0YuT2btrmwXW6dLc0ZHo="></latexit>

See Refs: King, JHEP 0508; Antusch and King, PLB 
631  (2005); Barry and Rodejohann, Nucl. Phys. B 
842 (2011); King et al., New J. Phys. 16 (2014) 

0𝜈ββ and SO(10) mass-mixing sum rule
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Mass-Mixing sum rule in SO(10)
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<latexit sha1_base64="NtXIyx1MdVDc+MgYD+g1ovORLGY="></latexit><latexit sha1_base64="NtXIyx1MdVDc+MgYD+g1ovORLGY="></latexit><latexit sha1_base64="NtXIyx1MdVDc+MgYD+g1ovORLGY="></latexit><latexit sha1_base64="NtXIyx1MdVDc+MgYD+g1ovORLGY="></latexit>

A = c12 c23 s13 e
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<latexit sha1_base64="IeMr9JCANZ01nAufxDs3w3SYvaM=">AAACLHicbVDJSgNBEO2Je9yiHr00BsGDhpko6EVwuXiMYBZIYqjplLGxZ6G7RpAhv+In+BVe9eRFxKvfYc84B7d3qdevXlFdz4+VNOS6r05pYnJqemZ2rjy/sLi0XFlZbZko0QKbIlKR7vhgUMkQmyRJYSfWCIGvsO3fnGb99i1qI6Pwgu5i7AcwCuWVFEBWGlQOjvkhF4PUq49727bWd2019p1VvExlb4iKYMx3uClcJncNKlW35ubgf4lXkCor0BhU3nvDSCQBhiQUGNP13Jj6KWiSQuG43EsMxiBuYIRdS0MI0PTT/MIx30wMUMRj1Fwqnov4fSKFwJi7wLfOAOja/O5l4n+9bkJXB/1UhnFCGIpsEUmF+SIjtLTRIR9KjUSQ/Ry5DLkADUSoJQchrJjYLMs2D+/39X9Jq17z3Jp3vlc9OimSmWXrbINtMY/tsyN2xhqsyQS7Z4/siT07D86L8+a8f1lLTjGzxn7A+fgENq+l+w==</latexit><latexit sha1_base64="IeMr9JCANZ01nAufxDs3w3SYvaM=">AAACLHicbVDJSgNBEO2Je9yiHr00BsGDhpko6EVwuXiMYBZIYqjplLGxZ6G7RpAhv+In+BVe9eRFxKvfYc84B7d3qdevXlFdz4+VNOS6r05pYnJqemZ2rjy/sLi0XFlZbZko0QKbIlKR7vhgUMkQmyRJYSfWCIGvsO3fnGb99i1qI6Pwgu5i7AcwCuWVFEBWGlQOjvkhF4PUq49727bWd2019p1VvExlb4iKYMx3uClcJncNKlW35ubgf4lXkCor0BhU3nvDSCQBhiQUGNP13Jj6KWiSQuG43EsMxiBuYIRdS0MI0PTT/MIx30wMUMRj1Fwqnov4fSKFwJi7wLfOAOja/O5l4n+9bkJXB/1UhnFCGIpsEUmF+SIjtLTRIR9KjUSQ/Ry5DLkADUSoJQchrJjYLMs2D+/39X9Jq17z3Jp3vlc9OimSmWXrbINtMY/tsyN2xhqsyQS7Z4/siT07D86L8+a8f1lLTjGzxn7A+fgENq+l+w==</latexit><latexit sha1_base64="IeMr9JCANZ01nAufxDs3w3SYvaM=">AAACLHicbVDJSgNBEO2Je9yiHr00BsGDhpko6EVwuXiMYBZIYqjplLGxZ6G7RpAhv+In+BVe9eRFxKvfYc84B7d3qdevXlFdz4+VNOS6r05pYnJqemZ2rjy/sLi0XFlZbZko0QKbIlKR7vhgUMkQmyRJYSfWCIGvsO3fnGb99i1qI6Pwgu5i7AcwCuWVFEBWGlQOjvkhF4PUq49727bWd2019p1VvExlb4iKYMx3uClcJncNKlW35ubgf4lXkCor0BhU3nvDSCQBhiQUGNP13Jj6KWiSQuG43EsMxiBuYIRdS0MI0PTT/MIx30wMUMRj1Fwqnov4fSKFwJi7wLfOAOja/O5l4n+9bkJXB/1UhnFCGIpsEUmF+SIjtLTRIR9KjUSQ/Ry5DLkADUSoJQchrJjYLMs2D+/39X9Jq17z3Jp3vlc9OimSmWXrbINtMY/tsyN2xhqsyQS7Z4/siT07D86L8+a8f1lLTjGzxn7A+fgENq+l+w==</latexit><latexit sha1_base64="IeMr9JCANZ01nAufxDs3w3SYvaM=">AAACLHicbVDJSgNBEO2Je9yiHr00BsGDhpko6EVwuXiMYBZIYqjplLGxZ6G7RpAhv+In+BVe9eRFxKvfYc84B7d3qdevXlFdz4+VNOS6r05pYnJqemZ2rjy/sLi0XFlZbZko0QKbIlKR7vhgUMkQmyRJYSfWCIGvsO3fnGb99i1qI6Pwgu5i7AcwCuWVFEBWGlQOjvkhF4PUq49727bWd2019p1VvExlb4iKYMx3uClcJncNKlW35ubgf4lXkCor0BhU3nvDSCQBhiQUGNP13Jj6KWiSQuG43EsMxiBuYIRdS0MI0PTT/MIx30wMUMRj1Fwqnov4fSKFwJi7wLfOAOja/O5l4n+9bkJXB/1UhnFCGIpsEUmF+SIjtLTRIR9KjUSQ/Ry5DLkADUSoJQchrJjYLMs2D+/39X9Jq17z3Jp3vlc9OimSmWXrbINtMY/tsyN2xhqsyQS7Z4/siT07D86L8+a8f1lLTjGzxn7A+fgENq+l+w==</latexit>

B = s12 c23 s13 e
i� + c12 s23
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0𝜈ββ and SO(10) mass-mixing sum rule
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The Majorana nature of neutrinos can be tested by looking for the neutrinoless 
double beta decay whose rate is proportional to 

The neutrino sum rules are simple relations among neutrino oscillation parameters 
appearing once an additional symmetry is imposed.



Buccella, M.C., Mangano, Miele, Morisi, Santorelli, JHEP 1704
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The mass-mixing neutrino sum rule predicts Normal Ordering and a lower limit for 
the lightest neutrino mass:

mlightest & 0.75 meV at 3�
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Predictions on 0𝜈ββ plane
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STSO10 provides a more stringent 
lower bound on the neutrino mass 
scale, independently of 𝜶2.

m1 & 8 meV
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Predictions on 0𝜈ββ plane
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Conclusions
By using the latest neutrino data, we have determined the allowed regions in the 
parameter space satisfying Strong Thermal SO(10)-inspired (STSO10) leptogenesis. 

The main results are: 

• the benchmark scenario is still allowed at 2𝝈. 

• the larger (smaller) the second Dirac neutrino mass (pre-existing asymmetry), 
the larger the maximum allowed value for 𝜽23. 

• the 0𝜈ββ plane is further constrained with respect to the predictions of the 

SO(10) neutrino mass-mixing sum rule, providing 

The measurement of the neutrinoless double beta decay would be the ultimate 
powerful test of SO(10)-inspired models and STSO(10) leptogenesis.
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Conclusions

Thanks for your attention

By using the latest neutrino data, we have determined the allowed regions in the 
parameter space satisfying Strong Thermal SO(10)-inspired (STSO10) leptogenesis. 

The main results are: 

• the benchmark scenario is still allowed at 2𝝈. 

• the larger (smaller) the second Dirac neutrino mass (pre-existing asymmetry), 
the larger the maximum allowed value for 𝜽23. 

• the 0𝜈ββ plane is further constrained with respect to the predictions of the 

SO(10) neutrino mass-mixing sum rule, providing 

The measurement of the neutrinoless double beta decay would be the ultimate 
powerful test of SO(10)-inspired models and STSO(10) leptogenesis.
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