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<latexit sha1_base64="YZDEUhcloQEU3vOaGEziVQnV0bY=">AAACDnicdVDLSgMxFM3UV62Pjrp0EyyCqzIzfa6k4MaVVLC20JaSSe+0oZnMkGQKpfQf3LvVX3Anbv0F/8DPMH0IWvRA4HDOfeQeP+ZMacf5sFIbm1vbO+ndzN7+wWHWPjq+V1EiKTRoxCPZ8okCzgQ0NNMcWrEEEvocmv7oau43xyAVi8SdnsTQDclAsIBRoo3Us7OdMZEQK8YjgS+x07NzTt71yl6pip18walUC54h5YpXKhawm3cWyKEV6j37s9OPaBKC0JQTpdquE+vulEjNKIdZppMoiAkdkQG0DRUkBNWdLj4+w+dG6eMgkuYJjRfqz44pCZWahL6pDIkeqnVvLv7pCUYhkISu7ddBtTtlIk40CLpcHyQc6wjPs8F9JoFqPjGEUMnMBZgOiRmjTYIZE833/fh/cu/lXZPgbTFXu1mFlEan6AxdIBdVUA1dozpqIIoS9Iie0LP1YL1Yr9bbsjRlrXpO0C9Y719arJwa</latexit><latexit sha1_base64="YZDEUhcloQEU3vOaGEziVQnV0bY=">AAACDnicdVDLSgMxFM3UV62Pjrp0EyyCqzIzfa6k4MaVVLC20JaSSe+0oZnMkGQKpfQf3LvVX3Anbv0F/8DPMH0IWvRA4HDOfeQeP+ZMacf5sFIbm1vbO+ndzN7+wWHWPjq+V1EiKTRoxCPZ8okCzgQ0NNMcWrEEEvocmv7oau43xyAVi8SdnsTQDclAsIBRoo3Us7OdMZEQK8YjgS+x07NzTt71yl6pip18walUC54h5YpXKhawm3cWyKEV6j37s9OPaBKC0JQTpdquE+vulEjNKIdZppMoiAkdkQG0DRUkBNWdLj4+w+dG6eMgkuYJjRfqz44pCZWahL6pDIkeqnVvLv7pCUYhkISu7ddBtTtlIk40CLpcHyQc6wjPs8F9JoFqPjGEUMnMBZgOiRmjTYIZE833/fh/cu/lXZPgbTFXu1mFlEan6AxdIBdVUA1dozpqIIoS9Iie0LP1YL1Yr9bbsjRlrXpO0C9Y719arJwa</latexit><latexit sha1_base64="YZDEUhcloQEU3vOaGEziVQnV0bY=">AAACDnicdVDLSgMxFM3UV62Pjrp0EyyCqzIzfa6k4MaVVLC20JaSSe+0oZnMkGQKpfQf3LvVX3Anbv0F/8DPMH0IWvRA4HDOfeQeP+ZMacf5sFIbm1vbO+ndzN7+wWHWPjq+V1EiKTRoxCPZ8okCzgQ0NNMcWrEEEvocmv7oau43xyAVi8SdnsTQDclAsIBRoo3Us7OdMZEQK8YjgS+x07NzTt71yl6pip18walUC54h5YpXKhawm3cWyKEV6j37s9OPaBKC0JQTpdquE+vulEjNKIdZppMoiAkdkQG0DRUkBNWdLj4+w+dG6eMgkuYJjRfqz44pCZWahL6pDIkeqnVvLv7pCUYhkISu7ddBtTtlIk40CLpcHyQc6wjPs8F9JoFqPjGEUMnMBZgOiRmjTYIZE833/fh/cu/lXZPgbTFXu1mFlEan6AxdIBdVUA1dozpqIIoS9Iie0LP1YL1Yr9bbsjRlrXpO0C9Y719arJwa</latexit><latexit sha1_base64="YZDEUhcloQEU3vOaGEziVQnV0bY=">AAACDnicdVDLSgMxFM3UV62Pjrp0EyyCqzIzfa6k4MaVVLC20JaSSe+0oZnMkGQKpfQf3LvVX3Anbv0F/8DPMH0IWvRA4HDOfeQeP+ZMacf5sFIbm1vbO+ndzN7+wWHWPjq+V1EiKTRoxCPZ8okCzgQ0NNMcWrEEEvocmv7oau43xyAVi8SdnsTQDclAsIBRoo3Us7OdMZEQK8YjgS+x07NzTt71yl6pip18walUC54h5YpXKhawm3cWyKEV6j37s9OPaBKC0JQTpdquE+vulEjNKIdZppMoiAkdkQG0DRUkBNWdLj4+w+dG6eMgkuYJjRfqz44pCZWahL6pDIkeqnVvLv7pCUYhkISu7ddBtTtlIk40CLpcHyQc6wjPs8F9JoFqPjGEUMnMBZgOiRmjTYIZE833/fh/cu/lXZPgbTFXu1mFlEan6AxdIBdVUA1dozpqIIoS9Iie0LP1YL1Yr9bbsjRlrXpO0C9Y719arJwa</latexit>



Rationale

• Security is always finite. 

• It is therefore crucial to understand how to quantify it.

" > 0
<latexit sha1_base64="xmeoJrTmxOSvFai5ZklrXQ+Tu94=">AAACDnicbVDLSgNBEOz1GeMjqx69DAbBU9gVQU8S8OIxgnlAsobZSW8yZHZ2mZkNhJB/8O5Vf8GbePUX/AM/w0myB00saCiquqenK0wF18bzvpy19Y3Nre3CTnF3b/+g5B4eNXSSKYZ1lohEtUKqUXCJdcONwFaqkMahwGY4vJ35zREqzRP5YMYpBjHtSx5xRo2Vum6pM6IKU81FIskN8bpu2at4c5BV4uekDDlqXfe700tYFqM0TFCt276XmmBCleFM4LTYyTSmlA1pH9uWShqjDibzj0/JmVV6JEqULWnIXP09MaGx1uM4tJ0xNQO97M3Efz3JGUaKsqX9JroOJlymmUHJFuujTBCTkFk2pMcVMiPGllCmuL2AsAG1zxibYNFG4y8HsUoaFxXfq/j3l+XqYx5SAU7gFM7Bhyuowh3UoA4MMniGF3h1npw35935WLSuOfnMMfyB8/kD7h+b4A==</latexit><latexit sha1_base64="xmeoJrTmxOSvFai5ZklrXQ+Tu94=">AAACDnicbVDLSgNBEOz1GeMjqx69DAbBU9gVQU8S8OIxgnlAsobZSW8yZHZ2mZkNhJB/8O5Vf8GbePUX/AM/w0myB00saCiquqenK0wF18bzvpy19Y3Nre3CTnF3b/+g5B4eNXSSKYZ1lohEtUKqUXCJdcONwFaqkMahwGY4vJ35zREqzRP5YMYpBjHtSx5xRo2Vum6pM6IKU81FIskN8bpu2at4c5BV4uekDDlqXfe700tYFqM0TFCt276XmmBCleFM4LTYyTSmlA1pH9uWShqjDibzj0/JmVV6JEqULWnIXP09MaGx1uM4tJ0xNQO97M3Efz3JGUaKsqX9JroOJlymmUHJFuujTBCTkFk2pMcVMiPGllCmuL2AsAG1zxibYNFG4y8HsUoaFxXfq/j3l+XqYx5SAU7gFM7Bhyuowh3UoA4MMniGF3h1npw35935WLSuOfnMMfyB8/kD7h+b4A==</latexit><latexit sha1_base64="xmeoJrTmxOSvFai5ZklrXQ+Tu94=">AAACDnicbVDLSgNBEOz1GeMjqx69DAbBU9gVQU8S8OIxgnlAsobZSW8yZHZ2mZkNhJB/8O5Vf8GbePUX/AM/w0myB00saCiquqenK0wF18bzvpy19Y3Nre3CTnF3b/+g5B4eNXSSKYZ1lohEtUKqUXCJdcONwFaqkMahwGY4vJ35zREqzRP5YMYpBjHtSx5xRo2Vum6pM6IKU81FIskN8bpu2at4c5BV4uekDDlqXfe700tYFqM0TFCt276XmmBCleFM4LTYyTSmlA1pH9uWShqjDibzj0/JmVV6JEqULWnIXP09MaGx1uM4tJ0xNQO97M3Efz3JGUaKsqX9JroOJlymmUHJFuujTBCTkFk2pMcVMiPGllCmuL2AsAG1zxibYNFG4y8HsUoaFxXfq/j3l+XqYx5SAU7gFM7Bhyuowh3UoA4MMniGF3h1npw35935WLSuOfnMMfyB8/kD7h+b4A==</latexit><latexit sha1_base64="xmeoJrTmxOSvFai5ZklrXQ+Tu94=">AAACDnicbVDLSgNBEOz1GeMjqx69DAbBU9gVQU8S8OIxgnlAsobZSW8yZHZ2mZkNhJB/8O5Vf8GbePUX/AM/w0myB00saCiquqenK0wF18bzvpy19Y3Nre3CTnF3b/+g5B4eNXSSKYZ1lohEtUKqUXCJdcONwFaqkMahwGY4vJ35zREqzRP5YMYpBjHtSx5xRo2Vum6pM6IKU81FIskN8bpu2at4c5BV4uekDDlqXfe700tYFqM0TFCt276XmmBCleFM4LTYyTSmlA1pH9uWShqjDibzj0/JmVV6JEqULWnIXP09MaGx1uM4tJ0xNQO97M3Efz3JGUaKsqX9JroOJlymmUHJFuujTBCTkFk2pMcVMiPGllCmuL2AsAG1zxibYNFG4y8HsUoaFxXfq/j3l+XqYx5SAU7gFM7Bhyuowh3UoA4MMniGF3h1npw35935WLSuOfnMMfyB8/kD7h+b4A==</latexit>



Epsilon-security

Certificate

The keys generated 
by this device have 

security
" = 10�8

<latexit sha1_base64="woLZSf6ap2ZNQFETcI2m86i2dvo=">AAACFHicbVDLSgMxFM3UV62vUXHlJlgEN5YZEexGKLjRXQX7gHYsmfROG5pJhiRTKEN/w71b/QV34ta9f+BnmD4W2nrgwuGce3NzT5hwpo3nfTm5ldW19Y38ZmFre2d3z90/qGuZKgo1KrlUzZBo4ExAzTDDoZkoIHHIoREObiZ+YwhKMykezCiBICY9wSJGibFSxz1qD4mCRDMuBb7GvveYnZfHHbfolbwp8DLx56SI5qh23O92V9I0BmEoJ1q3fC8xQUaUYZTDuNBONSSEDkgPWpYKEoMOsun3x/jUKl0cSWVLGDxVf09kJNZ6FIe2Myamrxe9ifivJxiFSBG6sN9E5SBjIkkNCDpbH6UcG4knCeEuU0ANH1lCqGL2Akz7xD5jbI4FG42/GMQyqV+UfK/k318WK3fzkPLoGJ2gM+SjK1RBt6iKaoiiDD2jF/TqPDlvzrvzMWvNOfOZQ/QHzucP/fud8g==</latexit><latexit sha1_base64="woLZSf6ap2ZNQFETcI2m86i2dvo=">AAACFHicbVDLSgMxFM3UV62vUXHlJlgEN5YZEexGKLjRXQX7gHYsmfROG5pJhiRTKEN/w71b/QV34ta9f+BnmD4W2nrgwuGce3NzT5hwpo3nfTm5ldW19Y38ZmFre2d3z90/qGuZKgo1KrlUzZBo4ExAzTDDoZkoIHHIoREObiZ+YwhKMykezCiBICY9wSJGibFSxz1qD4mCRDMuBb7GvveYnZfHHbfolbwp8DLx56SI5qh23O92V9I0BmEoJ1q3fC8xQUaUYZTDuNBONSSEDkgPWpYKEoMOsun3x/jUKl0cSWVLGDxVf09kJNZ6FIe2Myamrxe9ifivJxiFSBG6sN9E5SBjIkkNCDpbH6UcG4knCeEuU0ANH1lCqGL2Akz7xD5jbI4FG42/GMQyqV+UfK/k318WK3fzkPLoGJ2gM+SjK1RBt6iKaoiiDD2jF/TqPDlvzrvzMWvNOfOZQ/QHzucP/fud8g==</latexit><latexit sha1_base64="woLZSf6ap2ZNQFETcI2m86i2dvo=">AAACFHicbVDLSgMxFM3UV62vUXHlJlgEN5YZEexGKLjRXQX7gHYsmfROG5pJhiRTKEN/w71b/QV34ta9f+BnmD4W2nrgwuGce3NzT5hwpo3nfTm5ldW19Y38ZmFre2d3z90/qGuZKgo1KrlUzZBo4ExAzTDDoZkoIHHIoREObiZ+YwhKMykezCiBICY9wSJGibFSxz1qD4mCRDMuBb7GvveYnZfHHbfolbwp8DLx56SI5qh23O92V9I0BmEoJ1q3fC8xQUaUYZTDuNBONSSEDkgPWpYKEoMOsun3x/jUKl0cSWVLGDxVf09kJNZ6FIe2Myamrxe9ifivJxiFSBG6sN9E5SBjIkkNCDpbH6UcG4knCeEuU0ANH1lCqGL2Akz7xD5jbI4FG42/GMQyqV+UfK/k318WK3fzkPLoGJ2gM+SjK1RBt6iKaoiiDD2jF/TqPDlvzrvzMWvNOfOZQ/QHzucP/fud8g==</latexit><latexit sha1_base64="woLZSf6ap2ZNQFETcI2m86i2dvo=">AAACFHicbVDLSgMxFM3UV62vUXHlJlgEN5YZEexGKLjRXQX7gHYsmfROG5pJhiRTKEN/w71b/QV34ta9f+BnmD4W2nrgwuGce3NzT5hwpo3nfTm5ldW19Y38ZmFre2d3z90/qGuZKgo1KrlUzZBo4ExAzTDDoZkoIHHIoREObiZ+YwhKMykezCiBICY9wSJGibFSxz1qD4mCRDMuBb7GvveYnZfHHbfolbwp8DLx56SI5qh23O92V9I0BmEoJ1q3fC8xQUaUYZTDuNBONSSEDkgPWpYKEoMOsun3x/jUKl0cSWVLGDxVf09kJNZ6FIe2Myamrxe9ifivJxiFSBG6sN9E5SBjIkkNCDpbH6UcG4knCeEuU0ANH1lCqGL2Akz7xD5jbI4FG42/GMQyqV+UfK/k318WK3fzkPLoGJ2gM+SjK1RBt6iKaoiiDD2jF/TqPDlvzrvzMWvNOfOZQ/QHzucP/fud8g==</latexit>



“Finite-size effects” sound rather boring …

"
<latexit sha1_base64="Z7NiMwe0zf1vIHKy2s0jMqtna0o=">AAACCHicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuCG5cV7APaoWTSO21oJhmSTKEM/QH3bvUX3Ilb/8I/8DNMHwttPXDhcM69ubknSgU31ve/vMLG5tb2TnG3tLd/cHhUPj5pGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY3uZn5rjNpwJR/tJMUwoQPJY86odVKnO6YaU8OFkr1yxa/6c5B1EixJBZao98rf3b5iWYLSMkGN6QR+asOcasuZwGmpmxlMKRvRAXYclTRBE+bzL0/JhVP6JFbalbRkrv6eyGlizCSJXGdC7dCsejPxX09yhrGmbGW/jW/DnMs0syjZYn2cCWIVmaVC+lwjs2LiCGWauwsIG1L3jHXZlVw0wWoQ66R5VQ38avBwXanVlyEV4QzO4RICuIEa3EMdGsBAwTO8wKv35L15797HorXgLWdO4Q+8zx+xBJrL</latexit><latexit sha1_base64="Z7NiMwe0zf1vIHKy2s0jMqtna0o=">AAACCHicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuCG5cV7APaoWTSO21oJhmSTKEM/QH3bvUX3Ilb/8I/8DNMHwttPXDhcM69ubknSgU31ve/vMLG5tb2TnG3tLd/cHhUPj5pGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY3uZn5rjNpwJR/tJMUwoQPJY86odVKnO6YaU8OFkr1yxa/6c5B1EixJBZao98rf3b5iWYLSMkGN6QR+asOcasuZwGmpmxlMKRvRAXYclTRBE+bzL0/JhVP6JFbalbRkrv6eyGlizCSJXGdC7dCsejPxX09yhrGmbGW/jW/DnMs0syjZYn2cCWIVmaVC+lwjs2LiCGWauwsIG1L3jHXZlVw0wWoQ66R5VQ38avBwXanVlyEV4QzO4RICuIEa3EMdGsBAwTO8wKv35L15797HorXgLWdO4Q+8zx+xBJrL</latexit><latexit sha1_base64="Z7NiMwe0zf1vIHKy2s0jMqtna0o=">AAACCHicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuCG5cV7APaoWTSO21oJhmSTKEM/QH3bvUX3Ilb/8I/8DNMHwttPXDhcM69ubknSgU31ve/vMLG5tb2TnG3tLd/cHhUPj5pGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY3uZn5rjNpwJR/tJMUwoQPJY86odVKnO6YaU8OFkr1yxa/6c5B1EixJBZao98rf3b5iWYLSMkGN6QR+asOcasuZwGmpmxlMKRvRAXYclTRBE+bzL0/JhVP6JFbalbRkrv6eyGlizCSJXGdC7dCsejPxX09yhrGmbGW/jW/DnMs0syjZYn2cCWIVmaVC+lwjs2LiCGWauwsIG1L3jHXZlVw0wWoQ66R5VQ38avBwXanVlyEV4QzO4RICuIEa3EMdGsBAwTO8wKv35L15797HorXgLWdO4Q+8zx+xBJrL</latexit><latexit sha1_base64="Z7NiMwe0zf1vIHKy2s0jMqtna0o=">AAACCHicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoMuCG5cV7APaoWTSO21oJhmSTKEM/QH3bvUX3Ilb/8I/8DNMHwttPXDhcM69ubknSgU31ve/vMLG5tb2TnG3tLd/cHhUPj5pGpVphg2mhNLtiBoUXGLDciuwnWqkSSSwFY3uZn5rjNpwJR/tJMUwoQPJY86odVKnO6YaU8OFkr1yxa/6c5B1EixJBZao98rf3b5iWYLSMkGN6QR+asOcasuZwGmpmxlMKRvRAXYclTRBE+bzL0/JhVP6JFbalbRkrv6eyGlizCSJXGdC7dCsejPxX09yhrGmbGW/jW/DnMs0syjZYn2cCWIVmaVC+lwjs2LiCGWauwsIG1L3jHXZlVw0wWoQ66R5VQ38avBwXanVlyEV4QzO4RICuIEa3EMdGsBAwTO8wKv35L15797HorXgLWdO4Q+8zx+xBJrL</latexit>

N
<latexit sha1_base64="75XKyLb3uw3zlqsmZR0UjK128Zs=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BL54kAfOAZAmzk95kyOzsMjMrhCXg3av+gjfx6q/4B36Gk2QPmljQUFR1T09XkAiujet+OYWNza3tneJuaW//4PCofHzS1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8Hkdu53HlFpHssHM03Qj+hI8pAzaqzUvB+UK27VXYCsEy8nFcjRGJS/+8OYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tPjojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3qSMwwVZSv7TXjjZ1wmqUHJluvDVBATk3kWZMgVMiOmllCmuL2AsDG1zxibWMlG460GsU7aV1XPrXrN60q9kYdUhDM4h0vwoAZ1uIMGtIABwjO8wKvz5Lw5787HsrXg5DOn8AfO5w899JYW</latexit><latexit sha1_base64="75XKyLb3uw3zlqsmZR0UjK128Zs=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BL54kAfOAZAmzk95kyOzsMjMrhCXg3av+gjfx6q/4B36Gk2QPmljQUFR1T09XkAiujet+OYWNza3tneJuaW//4PCofHzS1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8Hkdu53HlFpHssHM03Qj+hI8pAzaqzUvB+UK27VXYCsEy8nFcjRGJS/+8OYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tPjojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3qSMwwVZSv7TXjjZ1wmqUHJluvDVBATk3kWZMgVMiOmllCmuL2AsDG1zxibWMlG460GsU7aV1XPrXrN60q9kYdUhDM4h0vwoAZ1uIMGtIABwjO8wKvz5Lw5787HsrXg5DOn8AfO5w899JYW</latexit><latexit sha1_base64="75XKyLb3uw3zlqsmZR0UjK128Zs=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BL54kAfOAZAmzk95kyOzsMjMrhCXg3av+gjfx6q/4B36Gk2QPmljQUFR1T09XkAiujet+OYWNza3tneJuaW//4PCofHzS1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8Hkdu53HlFpHssHM03Qj+hI8pAzaqzUvB+UK27VXYCsEy8nFcjRGJS/+8OYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tPjojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3qSMwwVZSv7TXjjZ1wmqUHJluvDVBATk3kWZMgVMiOmllCmuL2AsDG1zxibWMlG460GsU7aV1XPrXrN60q9kYdUhDM4h0vwoAZ1uIMGtIABwjO8wKvz5Lw5787HsrXg5DOn8AfO5w899JYW</latexit><latexit sha1_base64="75XKyLb3uw3zlqsmZR0UjK128Zs=">AAAB/nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKEI8BL54kAfOAZAmzk95kyOzsMjMrhCXg3av+gjfx6q/4B36Gk2QPmljQUFR1T09XkAiujet+OYWNza3tneJuaW//4PCofHzS1nGqGLZYLGLVDahGwSW2DDcCu4lCGgUCO8Hkdu53HlFpHssHM03Qj+hI8pAzaqzUvB+UK27VXYCsEy8nFcjRGJS/+8OYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tPjojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3qSMwwVZSv7TXjjZ1wmqUHJluvDVBATk3kWZMgVMiOmllCmuL2AsDG1zxibWMlG460GsU7aV1XPrXrN60q9kYdUhDM4h0vwoAZ1uIMGtIABwjO8wKvz5Lw5787HsrXg5DOn8AfO5w899JYW</latexit>
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<latexit sha1_base64="vnqFmhpGtwoRSO2zft6vpXHEkqM=">AAACBHicbVDLSgNBEOyNrxhfUY9eFoPgxbAjgjkGvHiMYB6QrGF20psMmZ1dZmaFsOTq3av+gjfx6n/4B36Gk2QPmljQUFR1T09XkAiujed9OYW19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHst7M0nQj+hQ8pAzaqzUJt5DdkGm/XLFq3pzuKuE5KQCORr98ndvELM0QmmYoFp3iZcYP6PKcCZwWuqlGhPKxnSIXUsljVD72fy7U/fMKgM3jJUtady5+nsio5HWkyiwnRE1I73szcR/PckZhoqypf0mrPkZl0lqULLF+jAVrondWSLugCtkRkwsoUxxe4HLRtQ+Y2xuJRsNWQ5ilbQuq8SrkrurSr2Wh1SEEziFcyBwDXW4hQY0gcEYnuEFXp0n5815dz4WrQUnnzmGP3A+fwDzI5gB</latexit><latexit sha1_base64="vnqFmhpGtwoRSO2zft6vpXHEkqM=">AAACBHicbVDLSgNBEOyNrxhfUY9eFoPgxbAjgjkGvHiMYB6QrGF20psMmZ1dZmaFsOTq3av+gjfx6n/4B36Gk2QPmljQUFR1T09XkAiujed9OYW19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHst7M0nQj+hQ8pAzaqzUJt5DdkGm/XLFq3pzuKuE5KQCORr98ndvELM0QmmYoFp3iZcYP6PKcCZwWuqlGhPKxnSIXUsljVD72fy7U/fMKgM3jJUtady5+nsio5HWkyiwnRE1I73szcR/PckZhoqypf0mrPkZl0lqULLF+jAVrondWSLugCtkRkwsoUxxe4HLRtQ+Y2xuJRsNWQ5ilbQuq8SrkrurSr2Wh1SEEziFcyBwDXW4hQY0gcEYnuEFXp0n5815dz4WrQUnnzmGP3A+fwDzI5gB</latexit><latexit sha1_base64="vnqFmhpGtwoRSO2zft6vpXHEkqM=">AAACBHicbVDLSgNBEOyNrxhfUY9eFoPgxbAjgjkGvHiMYB6QrGF20psMmZ1dZmaFsOTq3av+gjfx6n/4B36Gk2QPmljQUFR1T09XkAiujed9OYW19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHst7M0nQj+hQ8pAzaqzUJt5DdkGm/XLFq3pzuKuE5KQCORr98ndvELM0QmmYoFp3iZcYP6PKcCZwWuqlGhPKxnSIXUsljVD72fy7U/fMKgM3jJUtady5+nsio5HWkyiwnRE1I73szcR/PckZhoqypf0mrPkZl0lqULLF+jAVrondWSLugCtkRkwsoUxxe4HLRtQ+Y2xuJRsNWQ5ilbQuq8SrkrurSr2Wh1SEEziFcyBwDXW4hQY0gcEYnuEFXp0n5815dz4WrQUnnzmGP3A+fwDzI5gB</latexit><latexit sha1_base64="vnqFmhpGtwoRSO2zft6vpXHEkqM=">AAACBHicbVDLSgNBEOyNrxhfUY9eFoPgxbAjgjkGvHiMYB6QrGF20psMmZ1dZmaFsOTq3av+gjfx6n/4B36Gk2QPmljQUFR1T09XkAiujed9OYW19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHst7M0nQj+hQ8pAzaqzUJt5DdkGm/XLFq3pzuKuE5KQCORr98ndvELM0QmmYoFp3iZcYP6PKcCZwWuqlGhPKxnSIXUsljVD72fy7U/fMKgM3jJUtady5+nsio5HWkyiwnRE1I73szcR/PckZhoqypf0mrPkZl0lqULLF+jAVrondWSLugCtkRkwsoUxxe4HLRtQ+Y2xuJRsNWQ5ilbQuq8SrkrurSr2Wh1SEEziFcyBwDXW4hQY0gcEYnuEFXp0n5815dz4WrQUnnzmGP3A+fwDzI5gB</latexit>

10�2
<latexit sha1_base64="hMqBlrvSaU7o6Nb9XMCmqyj8rn4=">AAACBHicbVA9SwNBEJ2LXzF+RS1tFoNgY7gLgikDNpYRTCIkZ9jbzCVL9vaO3T0hHGntbfUv2Imt/8N/4M9wk1yhiQ8GHu/N7Oy8IBFcG9f9cgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMTqPqAaBZfYMtwIvE8U0igQ2AnG1zO/84hK81jemUmCfkSHkoecUWOljuc+ZBe1ab9ccavuHGSVeDmpQI5mv/zdG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wz+3Sk5s8qAhLGyJQ2Zq78nMhppPYkC2xlRM9LL3kz815OcYagoW9pvwrqfcZmkBiVbrA9TQUxMZomQAVfIjJhYQpni9gLCRtQ+Y2xuJRuNtxzEKmnXqp5b9W4vK416HlIRTuAUzsGDK2jADTShBQzG8Awv8Oo8OW/Ou/OxaC04+cwx/IHz+QP0vpgC</latexit><latexit sha1_base64="hMqBlrvSaU7o6Nb9XMCmqyj8rn4=">AAACBHicbVA9SwNBEJ2LXzF+RS1tFoNgY7gLgikDNpYRTCIkZ9jbzCVL9vaO3T0hHGntbfUv2Imt/8N/4M9wk1yhiQ8GHu/N7Oy8IBFcG9f9cgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMTqPqAaBZfYMtwIvE8U0igQ2AnG1zO/84hK81jemUmCfkSHkoecUWOljuc+ZBe1ab9ccavuHGSVeDmpQI5mv/zdG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wz+3Sk5s8qAhLGyJQ2Zq78nMhppPYkC2xlRM9LL3kz815OcYagoW9pvwrqfcZmkBiVbrA9TQUxMZomQAVfIjJhYQpni9gLCRtQ+Y2xuJRuNtxzEKmnXqp5b9W4vK416HlIRTuAUzsGDK2jADTShBQzG8Awv8Oo8OW/Ou/OxaC04+cwx/IHz+QP0vpgC</latexit><latexit sha1_base64="hMqBlrvSaU7o6Nb9XMCmqyj8rn4=">AAACBHicbVA9SwNBEJ2LXzF+RS1tFoNgY7gLgikDNpYRTCIkZ9jbzCVL9vaO3T0hHGntbfUv2Imt/8N/4M9wk1yhiQ8GHu/N7Oy8IBFcG9f9cgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMTqPqAaBZfYMtwIvE8U0igQ2AnG1zO/84hK81jemUmCfkSHkoecUWOljuc+ZBe1ab9ccavuHGSVeDmpQI5mv/zdG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wz+3Sk5s8qAhLGyJQ2Zq78nMhppPYkC2xlRM9LL3kz815OcYagoW9pvwrqfcZmkBiVbrA9TQUxMZomQAVfIjJhYQpni9gLCRtQ+Y2xuJRuNtxzEKmnXqp5b9W4vK416HlIRTuAUzsGDK2jADTShBQzG8Awv8Oo8OW/Ou/OxaC04+cwx/IHz+QP0vpgC</latexit><latexit sha1_base64="hMqBlrvSaU7o6Nb9XMCmqyj8rn4=">AAACBHicbVA9SwNBEJ2LXzF+RS1tFoNgY7gLgikDNpYRTCIkZ9jbzCVL9vaO3T0hHGntbfUv2Imt/8N/4M9wk1yhiQ8GHu/N7Oy8IBFcG9f9cgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMTqPqAaBZfYMtwIvE8U0igQ2AnG1zO/84hK81jemUmCfkSHkoecUWOljuc+ZBe1ab9ccavuHGSVeDmpQI5mv/zdG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wz+3Sk5s8qAhLGyJQ2Zq78nMhppPYkC2xlRM9LL3kz815OcYagoW9pvwrqfcZmkBiVbrA9TQUxMZomQAVfIjJhYQpni9gLCRtQ+Y2xuJRuNtxzEKmnXqp5b9W4vK416HlIRTuAUzsGDK2jADTShBQzG8Awv8Oo8OW/Ou/OxaC04+cwx/IHz+QP0vpgC</latexit>

10�3
<latexit sha1_base64="PgJCFD+IcmvFGx6pNxVTOODbFI8=">AAACBHicbVDLSgNBEOz1GeMr6tHLYBC8GHZVMMeAF48RzAOSNcxOepMhs7PLzKwQlly9e9Vf8CZe/Q//wM9wkuxBEwsaiqru6ekKEsG1cd0vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LejBP0IzqQPOSMGiu1PPchO7+c9Eplt+LOQJaJl5My5Kj3St/dfszSCKVhgmrd8dzE+BlVhjOBk2I31ZhQNqID7FgqaYTaz2bfnZBTq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcV/PckZhoqyhf0mrPoZl0lqULL5+jAVxMRkmgjpc4XMiLEllCluLyBsSO0zxuZWtNF4i0Esk+ZFxXMr3t1VuVbNQyrAMZzAGXhwDTW4hTo0gMEInuEFXp0n5815dz7mrStOPnMEf+B8/gD2WZgD</latexit><latexit sha1_base64="PgJCFD+IcmvFGx6pNxVTOODbFI8=">AAACBHicbVDLSgNBEOz1GeMr6tHLYBC8GHZVMMeAF48RzAOSNcxOepMhs7PLzKwQlly9e9Vf8CZe/Q//wM9wkuxBEwsaiqru6ekKEsG1cd0vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LejBP0IzqQPOSMGiu1PPchO7+c9Eplt+LOQJaJl5My5Kj3St/dfszSCKVhgmrd8dzE+BlVhjOBk2I31ZhQNqID7FgqaYTaz2bfnZBTq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcV/PckZhoqyhf0mrPoZl0lqULL5+jAVxMRkmgjpc4XMiLEllCluLyBsSO0zxuZWtNF4i0Esk+ZFxXMr3t1VuVbNQyrAMZzAGXhwDTW4hTo0gMEInuEFXp0n5815dz7mrStOPnMEf+B8/gD2WZgD</latexit><latexit sha1_base64="PgJCFD+IcmvFGx6pNxVTOODbFI8=">AAACBHicbVDLSgNBEOz1GeMr6tHLYBC8GHZVMMeAF48RzAOSNcxOepMhs7PLzKwQlly9e9Vf8CZe/Q//wM9wkuxBEwsaiqru6ekKEsG1cd0vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LejBP0IzqQPOSMGiu1PPchO7+c9Eplt+LOQJaJl5My5Kj3St/dfszSCKVhgmrd8dzE+BlVhjOBk2I31ZhQNqID7FgqaYTaz2bfnZBTq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcV/PckZhoqyhf0mrPoZl0lqULL5+jAVxMRkmgjpc4XMiLEllCluLyBsSO0zxuZWtNF4i0Esk+ZFxXMr3t1VuVbNQyrAMZzAGXhwDTW4hTo0gMEInuEFXp0n5815dz7mrStOPnMEf+B8/gD2WZgD</latexit><latexit sha1_base64="PgJCFD+IcmvFGx6pNxVTOODbFI8=">AAACBHicbVDLSgNBEOz1GeMr6tHLYBC8GHZVMMeAF48RzAOSNcxOepMhs7PLzKwQlly9e9Vf8CZe/Q//wM9wkuxBEwsaiqru6ekKEsG1cd0vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LejBP0IzqQPOSMGiu1PPchO7+c9Eplt+LOQJaJl5My5Kj3St/dfszSCKVhgmrd8dzE+BlVhjOBk2I31ZhQNqID7FgqaYTaz2bfnZBTq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcV/PckZhoqyhf0mrPoZl0lqULL5+jAVxMRkmgjpc4XMiLEllCluLyBsSO0zxuZWtNF4i0Esk+ZFxXMr3t1VuVbNQyrAMZzAGXhwDTW4hTo0gMEInuEFXp0n5815dz7mrStOPnMEf+B8/gD2WZgD</latexit>

10�4
<latexit sha1_base64="XXyphsVF1eiYROOfoCDuZ17z7+8=">AAACBHicbVDLSgNBEOz1GeMr6tHLYBC8GHYlYI4BLx4jmAcka5id9CZDZmeXmVkhLLl696q/4E28+h/+gZ/hJNmDJhY0FFXd09MVJIJr47pfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+W9mSToR3QoecgZNVZqe+5Ddlmd9ktlt+LOQVaJl5My5Gj0S9+9QczSCKVhgmrd9dzE+BlVhjOB02Iv1ZhQNqZD7FoqaYTaz+bfnZJzqwxIGCtb0pC5+nsio5HWkyiwnRE1I73szcR/PckZhoqypf0mrPkZl0lqULLF+jAVxMRklggZcIXMiIkllCluLyBsRO0zxuZWtNF4y0GsktZVxXMr3l21XK/lIRXgFM7gAjy4hjrcQgOawGAMz/ACr86T8+a8Ox+L1jUnnzmBP3A+fwD39JgE</latexit><latexit sha1_base64="XXyphsVF1eiYROOfoCDuZ17z7+8=">AAACBHicbVDLSgNBEOz1GeMr6tHLYBC8GHYlYI4BLx4jmAcka5id9CZDZmeXmVkhLLl696q/4E28+h/+gZ/hJNmDJhY0FFXd09MVJIJr47pfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+W9mSToR3QoecgZNVZqe+5Ddlmd9ktlt+LOQVaJl5My5Gj0S9+9QczSCKVhgmrd9dzE+BlVhjOB02Iv1ZhQNqZD7FoqaYTaz+bfnZJzqwxIGCtb0pC5+nsio5HWkyiwnRE1I73szcR/PckZhoqypf0mrPkZl0lqULLF+jAVxMRklggZcIXMiIkllCluLyBsRO0zxuZWtNF4y0GsktZVxXMr3l21XK/lIRXgFM7gAjy4hjrcQgOawGAMz/ACr86T8+a8Ox+L1jUnnzmBP3A+fwD39JgE</latexit><latexit sha1_base64="XXyphsVF1eiYROOfoCDuZ17z7+8=">AAACBHicbVDLSgNBEOz1GeMr6tHLYBC8GHYlYI4BLx4jmAcka5id9CZDZmeXmVkhLLl696q/4E28+h/+gZ/hJNmDJhY0FFXd09MVJIJr47pfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+W9mSToR3QoecgZNVZqe+5Ddlmd9ktlt+LOQVaJl5My5Gj0S9+9QczSCKVhgmrd9dzE+BlVhjOB02Iv1ZhQNqZD7FoqaYTaz+bfnZJzqwxIGCtb0pC5+nsio5HWkyiwnRE1I73szcR/PckZhoqypf0mrPkZl0lqULLF+jAVxMRklggZcIXMiIkllCluLyBsRO0zxuZWtNF4y0GsktZVxXMr3l21XK/lIRXgFM7gAjy4hjrcQgOawGAMz/ACr86T8+a8Ox+L1jUnnzmBP3A+fwD39JgE</latexit><latexit sha1_base64="XXyphsVF1eiYROOfoCDuZ17z7+8=">AAACBHicbVDLSgNBEOz1GeMr6tHLYBC8GHYlYI4BLx4jmAcka5id9CZDZmeXmVkhLLl696q/4E28+h/+gZ/hJNmDJhY0FFXd09MVJIJr47pfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+W9mSToR3QoecgZNVZqe+5Ddlmd9ktlt+LOQVaJl5My5Gj0S9+9QczSCKVhgmrd9dzE+BlVhjOB02Iv1ZhQNqZD7FoqaYTaz+bfnZJzqwxIGCtb0pC5+nsio5HWkyiwnRE1I73szcR/PckZhoqypf0mrPkZl0lqULLF+jAVxMRklggZcIXMiIkllCluLyBsRO0zxuZWtNF4y0GsktZVxXMr3l21XK/lIRXgFM7gAjy4hjrcQgOawGAMz/ACr86T8+a8Ox+L1jUnnzmBP3A+fwD39JgE</latexit>

10�5
<latexit sha1_base64="YpyaO7ZBY7HMhslRGF3KoAMkKN0=">AAACBHicbVDLSgNBEOz1GeMr6tHLYBC8GHZFMceAF48RzAOSNcxOepMhs7PLzKwQlly9e9Vf8CZe/Q//wM9wkuxBEwsaiqru6ekKEsG1cd0vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LejBP0IzqQPOSMGiu1PPchO7+a9Eplt+LOQJaJl5My5Kj3St/dfszSCKVhgmrd8dzE+BlVhjOBk2I31ZhQNqID7FgqaYTaz2bfnZBTq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcV/PckZhoqyhf0mrPoZl0lqULL5+jAVxMRkmgjpc4XMiLEllCluLyBsSO0zxuZWtNF4i0Esk+ZFxXMr3t1luVbNQyrAMZzAGXhwDTW4hTo0gMEInuEFXp0n5815dz7mrStOPnMEf+B8/gD5j5gF</latexit><latexit sha1_base64="YpyaO7ZBY7HMhslRGF3KoAMkKN0=">AAACBHicbVDLSgNBEOz1GeMr6tHLYBC8GHZFMceAF48RzAOSNcxOepMhs7PLzKwQlly9e9Vf8CZe/Q//wM9wkuxBEwsaiqru6ekKEsG1cd0vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LejBP0IzqQPOSMGiu1PPchO7+a9Eplt+LOQJaJl5My5Kj3St/dfszSCKVhgmrd8dzE+BlVhjOBk2I31ZhQNqID7FgqaYTaz2bfnZBTq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcV/PckZhoqyhf0mrPoZl0lqULL5+jAVxMRkmgjpc4XMiLEllCluLyBsSO0zxuZWtNF4i0Esk+ZFxXMr3t1luVbNQyrAMZzAGXhwDTW4hTo0gMEInuEFXp0n5815dz7mrStOPnMEf+B8/gD5j5gF</latexit><latexit sha1_base64="YpyaO7ZBY7HMhslRGF3KoAMkKN0=">AAACBHicbVDLSgNBEOz1GeMr6tHLYBC8GHZFMceAF48RzAOSNcxOepMhs7PLzKwQlly9e9Vf8CZe/Q//wM9wkuxBEwsaiqru6ekKEsG1cd0vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LejBP0IzqQPOSMGiu1PPchO7+a9Eplt+LOQJaJl5My5Kj3St/dfszSCKVhgmrd8dzE+BlVhjOBk2I31ZhQNqID7FgqaYTaz2bfnZBTq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcV/PckZhoqyhf0mrPoZl0lqULL5+jAVxMRkmgjpc4XMiLEllCluLyBsSO0zxuZWtNF4i0Esk+ZFxXMr3t1luVbNQyrAMZzAGXhwDTW4hTo0gMEInuEFXp0n5815dz7mrStOPnMEf+B8/gD5j5gF</latexit><latexit sha1_base64="YpyaO7ZBY7HMhslRGF3KoAMkKN0=">AAACBHicbVDLSgNBEOz1GeMr6tHLYBC8GHZFMceAF48RzAOSNcxOepMhs7PLzKwQlly9e9Vf8CZe/Q//wM9wkuxBEwsaiqru6ekKEsG1cd0vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LejBP0IzqQPOSMGiu1PPchO7+a9Eplt+LOQJaJl5My5Kj3St/dfszSCKVhgmrd8dzE+BlVhjOBk2I31ZhQNqID7FgqaYTaz2bfnZBTq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcV/PckZhoqyhf0mrPoZl0lqULL5+jAVxMRkmgjpc4XMiLEllCluLyBsSO0zxuZWtNF4i0Esk+ZFxXMr3t1luVbNQyrAMZzAGXhwDTW4hTo0gMEInuEFXp0n5815dz7mrStOPnMEf+B8/gD5j5gF</latexit>

10�6
<latexit sha1_base64="C4tStbWeh8RbpLj9U1FT3ihQvOU=">AAACBHicbVDLSgNBEOz1GeMr6tHLYBC8GHZFNMeAF48RzAOSNcxOepMhs7PLzKwQlly9e9Vf8CZe/Q//wM9wkuxBEwsaiqru6ekKEsG1cd0vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LejBP0IzqQPOSMGiu1PPchO7+a9Eplt+LOQJaJl5My5Kj3St/dfszSCKVhgmrd8dzE+BlVhjOBk2I31ZhQNqID7FgqaYTaz2bfnZBTq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcV/PckZhoqyhf0mrPoZl0lqULL5+jAVxMRkmgjpc4XMiLEllCluLyBsSO0zxuZWtNF4i0Esk+ZFxXMr3t1luVbNQyrAMZzAGXhwDTW4hTo0gMEInuEFXp0n5815dz7mrStOPnMEf+B8/gD7KpgG</latexit><latexit sha1_base64="C4tStbWeh8RbpLj9U1FT3ihQvOU=">AAACBHicbVDLSgNBEOz1GeMr6tHLYBC8GHZFNMeAF48RzAOSNcxOepMhs7PLzKwQlly9e9Vf8CZe/Q//wM9wkuxBEwsaiqru6ekKEsG1cd0vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LejBP0IzqQPOSMGiu1PPchO7+a9Eplt+LOQJaJl5My5Kj3St/dfszSCKVhgmrd8dzE+BlVhjOBk2I31ZhQNqID7FgqaYTaz2bfnZBTq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcV/PckZhoqyhf0mrPoZl0lqULL5+jAVxMRkmgjpc4XMiLEllCluLyBsSO0zxuZWtNF4i0Esk+ZFxXMr3t1luVbNQyrAMZzAGXhwDTW4hTo0gMEInuEFXp0n5815dz7mrStOPnMEf+B8/gD7KpgG</latexit><latexit sha1_base64="C4tStbWeh8RbpLj9U1FT3ihQvOU=">AAACBHicbVDLSgNBEOz1GeMr6tHLYBC8GHZFNMeAF48RzAOSNcxOepMhs7PLzKwQlly9e9Vf8CZe/Q//wM9wkuxBEwsaiqru6ekKEsG1cd0vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LejBP0IzqQPOSMGiu1PPchO7+a9Eplt+LOQJaJl5My5Kj3St/dfszSCKVhgmrd8dzE+BlVhjOBk2I31ZhQNqID7FgqaYTaz2bfnZBTq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcV/PckZhoqyhf0mrPoZl0lqULL5+jAVxMRkmgjpc4XMiLEllCluLyBsSO0zxuZWtNF4i0Esk+ZFxXMr3t1luVbNQyrAMZzAGXhwDTW4hTo0gMEInuEFXp0n5815dz7mrStOPnMEf+B8/gD7KpgG</latexit><latexit sha1_base64="C4tStbWeh8RbpLj9U1FT3ihQvOU=">AAACBHicbVDLSgNBEOz1GeMr6tHLYBC8GHZFNMeAF48RzAOSNcxOepMhs7PLzKwQlly9e9Vf8CZe/Q//wM9wkuxBEwsaiqru6ekKEsG1cd0vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LejBP0IzqQPOSMGiu1PPchO7+a9Eplt+LOQJaJl5My5Kj3St/dfszSCKVhgmrd8dzE+BlVhjOBk2I31ZhQNqID7FgqaYTaz2bfnZBTq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcV/PckZhoqyhf0mrPoZl0lqULL5+jAVxMRkmgjpc4XMiLEllCluLyBsSO0zxuZWtNF4i0Esk+ZFxXMr3t1luVbNQyrAMZzAGXhwDTW4hTo0gMEInuEFXp0n5815dz7mrStOPnMEf+B8/gD7KpgG</latexit>

101
<latexit sha1_base64="YMOZZ0vtUcG9lPTX35TRwt2CJGY=">AAACA3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4jmAcka5id9CZjZmeXmVkhLDl696q/4E28+iH+gZ/hJNmDJhY0FFXd09MVJIJr47pfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+nvntR1Sax/LOTBL0IzqUPOSMGiu1PPc+86b9csWtunOQVeLlpAI5Gv3yd28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+W+n5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8V9PcoahomxpvwlrfsZlkhqUbLE+TAUxMZkFQgZcITNiYgllitsLCBtR+4yxsZVsNN5yEKukdVH13Kp3e1mp1/KQinACp3AOHlxBHW6gAU1g8ADP8AKvzpPz5rw7H4vWgpPPHMMfOJ8/hHmXyg==</latexit><latexit sha1_base64="YMOZZ0vtUcG9lPTX35TRwt2CJGY=">AAACA3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4jmAcka5id9CZjZmeXmVkhLDl696q/4E28+iH+gZ/hJNmDJhY0FFXd09MVJIJr47pfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+nvntR1Sax/LOTBL0IzqUPOSMGiu1PPc+86b9csWtunOQVeLlpAI5Gv3yd28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+W+n5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8V9PcoahomxpvwlrfsZlkhqUbLE+TAUxMZkFQgZcITNiYgllitsLCBtR+4yxsZVsNN5yEKukdVH13Kp3e1mp1/KQinACp3AOHlxBHW6gAU1g8ADP8AKvzpPz5rw7H4vWgpPPHMMfOJ8/hHmXyg==</latexit><latexit sha1_base64="YMOZZ0vtUcG9lPTX35TRwt2CJGY=">AAACA3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4jmAcka5id9CZjZmeXmVkhLDl696q/4E28+iH+gZ/hJNmDJhY0FFXd09MVJIJr47pfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+nvntR1Sax/LOTBL0IzqUPOSMGiu1PPc+86b9csWtunOQVeLlpAI5Gv3yd28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+W+n5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8V9PcoahomxpvwlrfsZlkhqUbLE+TAUxMZkFQgZcITNiYgllitsLCBtR+4yxsZVsNN5yEKukdVH13Kp3e1mp1/KQinACp3AOHlxBHW6gAU1g8ADP8AKvzpPz5rw7H4vWgpPPHMMfOJ8/hHmXyg==</latexit><latexit sha1_base64="YMOZZ0vtUcG9lPTX35TRwt2CJGY=">AAACA3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4jmAcka5id9CZjZmeXmVkhLDl696q/4E28+iH+gZ/hJNmDJhY0FFXd09MVJIJr47pfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+nvntR1Sax/LOTBL0IzqUPOSMGiu1PPc+86b9csWtunOQVeLlpAI5Gv3yd28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+W+n5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8V9PcoahomxpvwlrfsZlkhqUbLE+TAUxMZkFQgZcITNiYgllitsLCBtR+4yxsZVsNN5yEKukdVH13Kp3e1mp1/KQinACp3AOHlxBHW6gAU1g8ADP8AKvzpPz5rw7H4vWgpPPHMMfOJ8/hHmXyg==</latexit>

102
<latexit sha1_base64="9/Yyq06P8OwnOzhZ6sToqIwXOxM=">AAACA3icbVDLSgNBEOyNrxhfUY9eBoPgKewGwRwDXjxGMA8wa5id9CZjZmeXmVkhLDl696q/4E28+iH+gZ/hJNmDJhY0FFXd09MVJIJr47pfTmFtfWNzq7hd2tnd2z8oHx61dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC+mvmdR1Sax/LWTBL0IzqUPOSMGiu1Pfc+q0375Ypbdecgq8TLSQVyNPvl794gZmmE0jBBtb7z3MT4GVWGM4HTUi/VmFA2pkO8s1TSCLWfzX87JWdWGZAwVrakIXP190RGI60nUWA7I2pGetmbif96kjMMFWVL+01Y9zMuk9SgZIv1YSqIicksEDLgCpkRE0soU9xeQNiI2meMja1ko/GWg1gl7VrVc6vezUWlUc9DKsIJnMI5eHAJDbiGJrSAwQM8wwu8Ok/Om/PufCxaC04+cwx/4Hz+AIYUl8s=</latexit><latexit sha1_base64="9/Yyq06P8OwnOzhZ6sToqIwXOxM=">AAACA3icbVDLSgNBEOyNrxhfUY9eBoPgKewGwRwDXjxGMA8wa5id9CZjZmeXmVkhLDl696q/4E28+iH+gZ/hJNmDJhY0FFXd09MVJIJr47pfTmFtfWNzq7hd2tnd2z8oHx61dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC+mvmdR1Sax/LWTBL0IzqUPOSMGiu1Pfc+q0375Ypbdecgq8TLSQVyNPvl794gZmmE0jBBtb7z3MT4GVWGM4HTUi/VmFA2pkO8s1TSCLWfzX87JWdWGZAwVrakIXP190RGI60nUWA7I2pGetmbif96kjMMFWVL+01Y9zMuk9SgZIv1YSqIicksEDLgCpkRE0soU9xeQNiI2meMja1ko/GWg1gl7VrVc6vezUWlUc9DKsIJnMI5eHAJDbiGJrSAwQM8wwu8Ok/Om/PufCxaC04+cwx/4Hz+AIYUl8s=</latexit><latexit sha1_base64="9/Yyq06P8OwnOzhZ6sToqIwXOxM=">AAACA3icbVDLSgNBEOyNrxhfUY9eBoPgKewGwRwDXjxGMA8wa5id9CZjZmeXmVkhLDl696q/4E28+iH+gZ/hJNmDJhY0FFXd09MVJIJr47pfTmFtfWNzq7hd2tnd2z8oHx61dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC+mvmdR1Sax/LWTBL0IzqUPOSMGiu1Pfc+q0375Ypbdecgq8TLSQVyNPvl794gZmmE0jBBtb7z3MT4GVWGM4HTUi/VmFA2pkO8s1TSCLWfzX87JWdWGZAwVrakIXP190RGI60nUWA7I2pGetmbif96kjMMFWVL+01Y9zMuk9SgZIv1YSqIicksEDLgCpkRE0soU9xeQNiI2meMja1ko/GWg1gl7VrVc6vezUWlUc9DKsIJnMI5eHAJDbiGJrSAwQM8wwu8Ok/Om/PufCxaC04+cwx/4Hz+AIYUl8s=</latexit><latexit sha1_base64="9/Yyq06P8OwnOzhZ6sToqIwXOxM=">AAACA3icbVDLSgNBEOyNrxhfUY9eBoPgKewGwRwDXjxGMA8wa5id9CZjZmeXmVkhLDl696q/4E28+iH+gZ/hJNmDJhY0FFXd09MVJIJr47pfTmFtfWNzq7hd2tnd2z8oHx61dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC+mvmdR1Sax/LWTBL0IzqUPOSMGiu1Pfc+q0375Ypbdecgq8TLSQVyNPvl794gZmmE0jBBtb7z3MT4GVWGM4HTUi/VmFA2pkO8s1TSCLWfzX87JWdWGZAwVrakIXP190RGI60nUWA7I2pGetmbif96kjMMFWVL+01Y9zMuk9SgZIv1YSqIicksEDLgCpkRE0soU9xeQNiI2meMja1ko/GWg1gl7VrVc6vezUWlUc9DKsIJnMI5eHAJDbiGJrSAwQM8wwu8Ok/Om/PufCxaC04+cwx/4Hz+AIYUl8s=</latexit>

103
<latexit sha1_base64="BNUo+ypqfZxfpL/mZXyTkkL7kho=">AAACA3icbVDLSgNBEOz1GeMr6tHLYBA8hV0VzDHgxWME84BkDbOT3mTM7OwyMyuEJUfvXvUXvIlXP8Q/8DOcJHvQxIKGoqp7erqCRHBtXPfLWVldW9/YLGwVt3d29/ZLB4dNHaeKYYPFIlbtgGoUXGLDcCOwnSikUSCwFYyup37rEZXmsbwz4wT9iA4kDzmjxkpNz73PLia9UtmtuDOQZeLlpAw56r3Sd7cfszRCaZigWnc8NzF+RpXhTOCk2E01JpSN6AA7lkoaofaz2W8n5NQqfRLGypY0ZKb+nshopPU4CmxnRM1QL3pT8V9PcoahomxhvwmrfsZlkhqUbL4+TAUxMZkGQvpcITNibAllitsLCBtS+4yxsRVtNN5iEMukeV7x3Ip3e1muVfOQCnAMJ3AGHlxBDW6gDg1g8ADP8AKvzpPz5rw7H/PWFSefOYI/cD5/AIevl8w=</latexit><latexit sha1_base64="BNUo+ypqfZxfpL/mZXyTkkL7kho=">AAACA3icbVDLSgNBEOz1GeMr6tHLYBA8hV0VzDHgxWME84BkDbOT3mTM7OwyMyuEJUfvXvUXvIlXP8Q/8DOcJHvQxIKGoqp7erqCRHBtXPfLWVldW9/YLGwVt3d29/ZLB4dNHaeKYYPFIlbtgGoUXGLDcCOwnSikUSCwFYyup37rEZXmsbwz4wT9iA4kDzmjxkpNz73PLia9UtmtuDOQZeLlpAw56r3Sd7cfszRCaZigWnc8NzF+RpXhTOCk2E01JpSN6AA7lkoaofaz2W8n5NQqfRLGypY0ZKb+nshopPU4CmxnRM1QL3pT8V9PcoahomxhvwmrfsZlkhqUbL4+TAUxMZkGQvpcITNibAllitsLCBtS+4yxsRVtNN5iEMukeV7x3Ip3e1muVfOQCnAMJ3AGHlxBDW6gDg1g8ADP8AKvzpPz5rw7H/PWFSefOYI/cD5/AIevl8w=</latexit><latexit sha1_base64="BNUo+ypqfZxfpL/mZXyTkkL7kho=">AAACA3icbVDLSgNBEOz1GeMr6tHLYBA8hV0VzDHgxWME84BkDbOT3mTM7OwyMyuEJUfvXvUXvIlXP8Q/8DOcJHvQxIKGoqp7erqCRHBtXPfLWVldW9/YLGwVt3d29/ZLB4dNHaeKYYPFIlbtgGoUXGLDcCOwnSikUSCwFYyup37rEZXmsbwz4wT9iA4kDzmjxkpNz73PLia9UtmtuDOQZeLlpAw56r3Sd7cfszRCaZigWnc8NzF+RpXhTOCk2E01JpSN6AA7lkoaofaz2W8n5NQqfRLGypY0ZKb+nshopPU4CmxnRM1QL3pT8V9PcoahomxhvwmrfsZlkhqUbL4+TAUxMZkGQvpcITNibAllitsLCBtS+4yxsRVtNN5iEMukeV7x3Ip3e1muVfOQCnAMJ3AGHlxBDW6gDg1g8ADP8AKvzpPz5rw7H/PWFSefOYI/cD5/AIevl8w=</latexit><latexit sha1_base64="BNUo+ypqfZxfpL/mZXyTkkL7kho=">AAACA3icbVDLSgNBEOz1GeMr6tHLYBA8hV0VzDHgxWME84BkDbOT3mTM7OwyMyuEJUfvXvUXvIlXP8Q/8DOcJHvQxIKGoqp7erqCRHBtXPfLWVldW9/YLGwVt3d29/ZLB4dNHaeKYYPFIlbtgGoUXGLDcCOwnSikUSCwFYyup37rEZXmsbwz4wT9iA4kDzmjxkpNz73PLia9UtmtuDOQZeLlpAw56r3Sd7cfszRCaZigWnc8NzF+RpXhTOCk2E01JpSN6AA7lkoaofaz2W8n5NQqfRLGypY0ZKb+nshopPU4CmxnRM1QL3pT8V9PcoahomxhvwmrfsZlkhqUbL4+TAUxMZkGQvpcITNibAllitsLCBtS+4yxsRVtNN5iEMukeV7x3Ip3e1muVfOQCnAMJ3AGHlxBDW6gDg1g8ADP8AKvzpPz5rw7H/PWFSefOYI/cD5/AIevl8w=</latexit>

104
<latexit sha1_base64="a01OBUtQvFmFt2SRp3ias0jyNCk=">AAACA3icbVDLSgNBEOyNrxhfUY9eBoPgKexKwBwDXjxGMA8wa5id9CZjZmeXmVkhLDl696q/4E28+iH+gZ/hJNmDJhY0FFXd09MVJIJr47pfTmFtfWNzq7hd2tnd2z8oHx61dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC+mvmdR1Sax/LWTBL0IzqUPOSMGiu1Pfc+q0375Ypbdecgq8TLSQVyNPvl794gZmmE0jBBtb7z3MT4GVWGM4HTUi/VmFA2pkO8s1TSCLWfzX87JWdWGZAwVrakIXP190RGI60nUWA7I2pGetmbif96kjMMFWVL+01Y9zMuk9SgZIv1YSqIicksEDLgCpkRE0soU9xeQNiI2meMja1ko/GWg1gl7Yuq51a9m1qlUc9DKsIJnMI5eHAJDbiGJrSAwQM8wwu8Ok/Om/PufCxaC04+cwx/4Hz+AIlKl80=</latexit><latexit sha1_base64="a01OBUtQvFmFt2SRp3ias0jyNCk=">AAACA3icbVDLSgNBEOyNrxhfUY9eBoPgKexKwBwDXjxGMA8wa5id9CZjZmeXmVkhLDl696q/4E28+iH+gZ/hJNmDJhY0FFXd09MVJIJr47pfTmFtfWNzq7hd2tnd2z8oHx61dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC+mvmdR1Sax/LWTBL0IzqUPOSMGiu1Pfc+q0375Ypbdecgq8TLSQVyNPvl794gZmmE0jBBtb7z3MT4GVWGM4HTUi/VmFA2pkO8s1TSCLWfzX87JWdWGZAwVrakIXP190RGI60nUWA7I2pGetmbif96kjMMFWVL+01Y9zMuk9SgZIv1YSqIicksEDLgCpkRE0soU9xeQNiI2meMja1ko/GWg1gl7Yuq51a9m1qlUc9DKsIJnMI5eHAJDbiGJrSAwQM8wwu8Ok/Om/PufCxaC04+cwx/4Hz+AIlKl80=</latexit><latexit sha1_base64="a01OBUtQvFmFt2SRp3ias0jyNCk=">AAACA3icbVDLSgNBEOyNrxhfUY9eBoPgKexKwBwDXjxGMA8wa5id9CZjZmeXmVkhLDl696q/4E28+iH+gZ/hJNmDJhY0FFXd09MVJIJr47pfTmFtfWNzq7hd2tnd2z8oHx61dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC+mvmdR1Sax/LWTBL0IzqUPOSMGiu1Pfc+q0375Ypbdecgq8TLSQVyNPvl794gZmmE0jBBtb7z3MT4GVWGM4HTUi/VmFA2pkO8s1TSCLWfzX87JWdWGZAwVrakIXP190RGI60nUWA7I2pGetmbif96kjMMFWVL+01Y9zMuk9SgZIv1YSqIicksEDLgCpkRE0soU9xeQNiI2meMja1ko/GWg1gl7Yuq51a9m1qlUc9DKsIJnMI5eHAJDbiGJrSAwQM8wwu8Ok/Om/PufCxaC04+cwx/4Hz+AIlKl80=</latexit><latexit sha1_base64="a01OBUtQvFmFt2SRp3ias0jyNCk=">AAACA3icbVDLSgNBEOyNrxhfUY9eBoPgKexKwBwDXjxGMA8wa5id9CZjZmeXmVkhLDl696q/4E28+iH+gZ/hJNmDJhY0FFXd09MVJIJr47pfTmFtfWNzq7hd2tnd2z8oHx61dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC+mvmdR1Sax/LWTBL0IzqUPOSMGiu1Pfc+q0375Ypbdecgq8TLSQVyNPvl794gZmmE0jBBtb7z3MT4GVWGM4HTUi/VmFA2pkO8s1TSCLWfzX87JWdWGZAwVrakIXP190RGI60nUWA7I2pGetmbif96kjMMFWVL+01Y9zMuk9SgZIv1YSqIicksEDLgCpkRE0soU9xeQNiI2meMja1ko/GWg1gl7Yuq51a9m1qlUc9DKsIJnMI5eHAJDbiGJrSAwQM8wwu8Ok/Om/PufCxaC04+cwx/4Hz+AIlKl80=</latexit>

105
<latexit sha1_base64="CGdhIDuoQ8c2r1lCyVoCahPTG9w=">AAACA3icbVDLSgNBEOz1GeMr6tHLYBA8hV1RzDHgxWME84BkDbOT3mTM7OwyMyuEJUfvXvUXvIlXP8Q/8DOcJHvQxIKGoqp7erqCRHBtXPfLWVldW9/YLGwVt3d29/ZLB4dNHaeKYYPFIlbtgGoUXGLDcCOwnSikUSCwFYyup37rEZXmsbwz4wT9iA4kDzmjxkpNz73PLie9UtmtuDOQZeLlpAw56r3Sd7cfszRCaZigWnc8NzF+RpXhTOCk2E01JpSN6AA7lkoaofaz2W8n5NQqfRLGypY0ZKb+nshopPU4CmxnRM1QL3pT8V9PcoahomxhvwmrfsZlkhqUbL4+TAUxMZkGQvpcITNibAllitsLCBtS+4yxsRVtNN5iEMukeV7x3Ip3e1GuVfOQCnAMJ3AGHlxBDW6gDg1g8ADP8AKvzpPz5rw7H/PWFSefOYI/cD5/AIrll84=</latexit><latexit sha1_base64="CGdhIDuoQ8c2r1lCyVoCahPTG9w=">AAACA3icbVDLSgNBEOz1GeMr6tHLYBA8hV1RzDHgxWME84BkDbOT3mTM7OwyMyuEJUfvXvUXvIlXP8Q/8DOcJHvQxIKGoqp7erqCRHBtXPfLWVldW9/YLGwVt3d29/ZLB4dNHaeKYYPFIlbtgGoUXGLDcCOwnSikUSCwFYyup37rEZXmsbwz4wT9iA4kDzmjxkpNz73PLie9UtmtuDOQZeLlpAw56r3Sd7cfszRCaZigWnc8NzF+RpXhTOCk2E01JpSN6AA7lkoaofaz2W8n5NQqfRLGypY0ZKb+nshopPU4CmxnRM1QL3pT8V9PcoahomxhvwmrfsZlkhqUbL4+TAUxMZkGQvpcITNibAllitsLCBtS+4yxsRVtNN5iEMukeV7x3Ip3e1GuVfOQCnAMJ3AGHlxBDW6gDg1g8ADP8AKvzpPz5rw7H/PWFSefOYI/cD5/AIrll84=</latexit><latexit sha1_base64="CGdhIDuoQ8c2r1lCyVoCahPTG9w=">AAACA3icbVDLSgNBEOz1GeMr6tHLYBA8hV1RzDHgxWME84BkDbOT3mTM7OwyMyuEJUfvXvUXvIlXP8Q/8DOcJHvQxIKGoqp7erqCRHBtXPfLWVldW9/YLGwVt3d29/ZLB4dNHaeKYYPFIlbtgGoUXGLDcCOwnSikUSCwFYyup37rEZXmsbwz4wT9iA4kDzmjxkpNz73PLie9UtmtuDOQZeLlpAw56r3Sd7cfszRCaZigWnc8NzF+RpXhTOCk2E01JpSN6AA7lkoaofaz2W8n5NQqfRLGypY0ZKb+nshopPU4CmxnRM1QL3pT8V9PcoahomxhvwmrfsZlkhqUbL4+TAUxMZkGQvpcITNibAllitsLCBtS+4yxsRVtNN5iEMukeV7x3Ip3e1GuVfOQCnAMJ3AGHlxBDW6gDg1g8ADP8AKvzpPz5rw7H/PWFSefOYI/cD5/AIrll84=</latexit><latexit sha1_base64="CGdhIDuoQ8c2r1lCyVoCahPTG9w=">AAACA3icbVDLSgNBEOz1GeMr6tHLYBA8hV1RzDHgxWME84BkDbOT3mTM7OwyMyuEJUfvXvUXvIlXP8Q/8DOcJHvQxIKGoqp7erqCRHBtXPfLWVldW9/YLGwVt3d29/ZLB4dNHaeKYYPFIlbtgGoUXGLDcCOwnSikUSCwFYyup37rEZXmsbwz4wT9iA4kDzmjxkpNz73PLie9UtmtuDOQZeLlpAw56r3Sd7cfszRCaZigWnc8NzF+RpXhTOCk2E01JpSN6AA7lkoaofaz2W8n5NQqfRLGypY0ZKb+nshopPU4CmxnRM1QL3pT8V9PcoahomxhvwmrfsZlkhqUbL4+TAUxMZkGQvpcITNibAllitsLCBtS+4yxsRVtNN5iEMukeV7x3Ip3e1GuVfOQCnAMJ3AGHlxBDW6gDg1g8ADP8AKvzpPz5rw7H/PWFSefOYI/cD5/AIrll84=</latexit>

106
<latexit sha1_base64="9wIHL/Tco0Wl+w23wbFnZBOu4M4=">AAACA3icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzTHgxWME84BkDbOT3mTM7OwyMyuEJUfvXvUXvIlXP8Q/8DOcJHvQxIKGoqp7erqCRHBtXPfLWVldW9/YLGwVt3d29/ZLB4dNHaeKYYPFIlbtgGoUXGLDcCOwnSikUSCwFYyup37rEZXmsbwz4wT9iA4kDzmjxkpNz73PLie9UtmtuDOQZeLlpAw56r3Sd7cfszRCaZigWnc8NzF+RpXhTOCk2E01JpSN6AA7lkoaofaz2W8n5NQqfRLGypY0ZKb+nshopPU4CmxnRM1QL3pT8V9PcoahomxhvwmrfsZlkhqUbL4+TAUxMZkGQvpcITNibAllitsLCBtS+4yxsRVtNN5iEMukeV7x3Ip3e1GuVfOQCnAMJ3AGHlxBDW6gDg1g8ADP8AKvzpPz5rw7H/PWFSefOYI/cD5/AIyAl88=</latexit><latexit sha1_base64="9wIHL/Tco0Wl+w23wbFnZBOu4M4=">AAACA3icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzTHgxWME84BkDbOT3mTM7OwyMyuEJUfvXvUXvIlXP8Q/8DOcJHvQxIKGoqp7erqCRHBtXPfLWVldW9/YLGwVt3d29/ZLB4dNHaeKYYPFIlbtgGoUXGLDcCOwnSikUSCwFYyup37rEZXmsbwz4wT9iA4kDzmjxkpNz73PLie9UtmtuDOQZeLlpAw56r3Sd7cfszRCaZigWnc8NzF+RpXhTOCk2E01JpSN6AA7lkoaofaz2W8n5NQqfRLGypY0ZKb+nshopPU4CmxnRM1QL3pT8V9PcoahomxhvwmrfsZlkhqUbL4+TAUxMZkGQvpcITNibAllitsLCBtS+4yxsRVtNN5iEMukeV7x3Ip3e1GuVfOQCnAMJ3AGHlxBDW6gDg1g8ADP8AKvzpPz5rw7H/PWFSefOYI/cD5/AIyAl88=</latexit><latexit sha1_base64="9wIHL/Tco0Wl+w23wbFnZBOu4M4=">AAACA3icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzTHgxWME84BkDbOT3mTM7OwyMyuEJUfvXvUXvIlXP8Q/8DOcJHvQxIKGoqp7erqCRHBtXPfLWVldW9/YLGwVt3d29/ZLB4dNHaeKYYPFIlbtgGoUXGLDcCOwnSikUSCwFYyup37rEZXmsbwz4wT9iA4kDzmjxkpNz73PLie9UtmtuDOQZeLlpAw56r3Sd7cfszRCaZigWnc8NzF+RpXhTOCk2E01JpSN6AA7lkoaofaz2W8n5NQqfRLGypY0ZKb+nshopPU4CmxnRM1QL3pT8V9PcoahomxhvwmrfsZlkhqUbL4+TAUxMZkGQvpcITNibAllitsLCBtS+4yxsRVtNN5iEMukeV7x3Ip3e1GuVfOQCnAMJ3AGHlxBDW6gDg1g8ADP8AKvzpPz5rw7H/PWFSefOYI/cD5/AIyAl88=</latexit><latexit sha1_base64="9wIHL/Tco0Wl+w23wbFnZBOu4M4=">AAACA3icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzTHgxWME84BkDbOT3mTM7OwyMyuEJUfvXvUXvIlXP8Q/8DOcJHvQxIKGoqp7erqCRHBtXPfLWVldW9/YLGwVt3d29/ZLB4dNHaeKYYPFIlbtgGoUXGLDcCOwnSikUSCwFYyup37rEZXmsbwz4wT9iA4kDzmjxkpNz73PLie9UtmtuDOQZeLlpAw56r3Sd7cfszRCaZigWnc8NzF+RpXhTOCk2E01JpSN6AA7lkoaofaz2W8n5NQqfRLGypY0ZKb+nshopPU4CmxnRM1QL3pT8V9PcoahomxhvwmrfsZlkhqUbL4+TAUxMZkGQvpcITNibAllitsLCBtS+4yxsRVtNN5iEMukeV7x3Ip3e1GuVfOQCnAMJ3AGHlxBDW6gDg1g8ADP8AKvzpPz5rw7H/PWFSefOYI/cD5/AIyAl88=</latexit>

107
<latexit sha1_base64="8N+plQbaGg5K8U+4kf8bGdcqa9k=">AAACA3icbVDLSgNBEOz1GeMr6tHLYBA8hV0RkmPAi8cI5gHJGmYnvcmY2dllZlYIS47eveoveBOvfoh/4Gc4SfagiQUNRVX39HQFieDauO6Xs7a+sbm1Xdgp7u7tHxyWjo5bOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxhfz/z2IyrNY3lnJgn6ER1KHnJGjZVannufVaf9UtmtuHOQVeLlpAw5Gv3Sd28QszRCaZigWnc9NzF+RpXhTOC02Es1JpSN6RC7lkoaofaz+W+n5NwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8V9PcoahomxpvwlrfsZlkhqUbLE+TAUxMZkFQgZcITNiYgllitsLCBtR+4yxsRVtNN5yEKukdVnx3Ip3e1Wu1/KQCnAKZ3ABHlShDjfQgCYweIBneIFX58l5c96dj0XrmpPPnMAfOJ8/jhuX0A==</latexit><latexit sha1_base64="8N+plQbaGg5K8U+4kf8bGdcqa9k=">AAACA3icbVDLSgNBEOz1GeMr6tHLYBA8hV0RkmPAi8cI5gHJGmYnvcmY2dllZlYIS47eveoveBOvfoh/4Gc4SfagiQUNRVX39HQFieDauO6Xs7a+sbm1Xdgp7u7tHxyWjo5bOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxhfz/z2IyrNY3lnJgn6ER1KHnJGjZVannufVaf9UtmtuHOQVeLlpAw5Gv3Sd28QszRCaZigWnc9NzF+RpXhTOC02Es1JpSN6RC7lkoaofaz+W+n5NwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8V9PcoahomxpvwlrfsZlkhqUbLE+TAUxMZkFQgZcITNiYgllitsLCBtR+4yxsRVtNN5yEKukdVnx3Ip3e1Wu1/KQCnAKZ3ABHlShDjfQgCYweIBneIFX58l5c96dj0XrmpPPnMAfOJ8/jhuX0A==</latexit><latexit sha1_base64="8N+plQbaGg5K8U+4kf8bGdcqa9k=">AAACA3icbVDLSgNBEOz1GeMr6tHLYBA8hV0RkmPAi8cI5gHJGmYnvcmY2dllZlYIS47eveoveBOvfoh/4Gc4SfagiQUNRVX39HQFieDauO6Xs7a+sbm1Xdgp7u7tHxyWjo5bOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxhfz/z2IyrNY3lnJgn6ER1KHnJGjZVannufVaf9UtmtuHOQVeLlpAw5Gv3Sd28QszRCaZigWnc9NzF+RpXhTOC02Es1JpSN6RC7lkoaofaz+W+n5NwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8V9PcoahomxpvwlrfsZlkhqUbLE+TAUxMZkFQgZcITNiYgllitsLCBtR+4yxsRVtNN5yEKukdVnx3Ip3e1Wu1/KQCnAKZ3ABHlShDjfQgCYweIBneIFX58l5c96dj0XrmpPPnMAfOJ8/jhuX0A==</latexit><latexit sha1_base64="8N+plQbaGg5K8U+4kf8bGdcqa9k=">AAACA3icbVDLSgNBEOz1GeMr6tHLYBA8hV0RkmPAi8cI5gHJGmYnvcmY2dllZlYIS47eveoveBOvfoh/4Gc4SfagiQUNRVX39HQFieDauO6Xs7a+sbm1Xdgp7u7tHxyWjo5bOk4VwyaLRaw6AdUouMSm4UZgJ1FIo0BgOxhfz/z2IyrNY3lnJgn6ER1KHnJGjZVannufVaf9UtmtuHOQVeLlpAw5Gv3Sd28QszRCaZigWnc9NzF+RpXhTOC02Es1JpSN6RC7lkoaofaz+W+n5NwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8V9PcoahomxpvwlrfsZlkhqUbLE+TAUxMZkFQgZcITNiYgllitsLCBtR+4yxsRVtNN5yEKukdVnx3Ip3e1Wu1/KQCnAKZ3ABHlShDjfQgCYweIBneIFX58l5c96dj0XrmpPPnMAfOJ8/jhuX0A==</latexit>

108
<latexit sha1_base64="8zlNEzAJ/GqGwjBFZdlBx0kkiaQ=">AAACA3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4jmAcka5id9CZjZmeXmVkhLDl696q/4E28+iH+gZ/hJNmDJhY0FFXd09MVJIJr47pfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+nvntR1Sax/LOTBL0IzqUPOSMGiu1PPc+q0375Ypbdecgq8TLSQVyNPrl794gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n899OyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4r+e5AxDRdnSfhPW/IzLJDUo2WJ9mApiYjILhAy4QmbExBLKFLcXEDai9hljYyvZaLzlIFZJ66LquVXv9rJSr+UhFeEETuEcPLiCOtxAA5rA4AGe4QVenSfnzXl3PhatBSefOYY/cD5/AI+2l9E=</latexit><latexit sha1_base64="8zlNEzAJ/GqGwjBFZdlBx0kkiaQ=">AAACA3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4jmAcka5id9CZjZmeXmVkhLDl696q/4E28+iH+gZ/hJNmDJhY0FFXd09MVJIJr47pfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+nvntR1Sax/LOTBL0IzqUPOSMGiu1PPc+q0375Ypbdecgq8TLSQVyNPrl794gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n899OyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4r+e5AxDRdnSfhPW/IzLJDUo2WJ9mApiYjILhAy4QmbExBLKFLcXEDai9hljYyvZaLzlIFZJ66LquVXv9rJSr+UhFeEETuEcPLiCOtxAA5rA4AGe4QVenSfnzXl3PhatBSefOYY/cD5/AI+2l9E=</latexit><latexit sha1_base64="8zlNEzAJ/GqGwjBFZdlBx0kkiaQ=">AAACA3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4jmAcka5id9CZjZmeXmVkhLDl696q/4E28+iH+gZ/hJNmDJhY0FFXd09MVJIJr47pfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+nvntR1Sax/LOTBL0IzqUPOSMGiu1PPc+q0375Ypbdecgq8TLSQVyNPrl794gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n899OyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4r+e5AxDRdnSfhPW/IzLJDUo2WJ9mApiYjILhAy4QmbExBLKFLcXEDai9hljYyvZaLzlIFZJ66LquVXv9rJSr+UhFeEETuEcPLiCOtxAA5rA4AGe4QVenSfnzXl3PhatBSefOYY/cD5/AI+2l9E=</latexit><latexit sha1_base64="8zlNEzAJ/GqGwjBFZdlBx0kkiaQ=">AAACA3icbVDLSgNBEOyNrxhfUY9eBoPgKeyKYI4BLx4jmAcka5id9CZjZmeXmVkhLDl696q/4E28+iH+gZ/hJNmDJhY0FFXd09MVJIJr47pfTmFtfWNzq7hd2tnd2z8oHx61dJwqhk0Wi1h1AqpRcIlNw43ATqKQRoHAdjC+nvntR1Sax/LOTBL0IzqUPOSMGiu1PPc+q0375Ypbdecgq8TLSQVyNPrl794gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n899OyZlVBiSMlS1pyFz9PZHRSOtJFNjOiJqRXvZm4r+e5AxDRdnSfhPW/IzLJDUo2WJ9mApiYjILhAy4QmbExBLKFLcXEDai9hljYyvZaLzlIFZJ66LquVXv9rJSr+UhFeEETuEcPLiCOtxAA5rA4AGe4QVenSfnzXl3PhatBSefOYY/cD5/AI+2l9E=</latexit>

(key length fixed)



… but the epsilon is hotly debated

Debate at the “HotPI” conference, Hunan University, Changsha



The debate is still ongoing …



… and is basically about the epsilon



What is the problem?



Security claim

Operational meaning:
“An adversary cannot 
gain any information 
about the secret, 
except with probability 
epsilon.”

Certificate

The keys generated 
by this device have 

security
" = 10�8

<latexit sha1_base64="woLZSf6ap2ZNQFETcI2m86i2dvo=">AAACFHicbVDLSgMxFM3UV62vUXHlJlgEN5YZEexGKLjRXQX7gHYsmfROG5pJhiRTKEN/w71b/QV34ta9f+BnmD4W2nrgwuGce3NzT5hwpo3nfTm5ldW19Y38ZmFre2d3z90/qGuZKgo1KrlUzZBo4ExAzTDDoZkoIHHIoREObiZ+YwhKMykezCiBICY9wSJGibFSxz1qD4mCRDMuBb7GvveYnZfHHbfolbwp8DLx56SI5qh23O92V9I0BmEoJ1q3fC8xQUaUYZTDuNBONSSEDkgPWpYKEoMOsun3x/jUKl0cSWVLGDxVf09kJNZ6FIe2Myamrxe9ifivJxiFSBG6sN9E5SBjIkkNCDpbH6UcG4knCeEuU0ANH1lCqGL2Akz7xD5jbI4FG42/GMQyqV+UfK/k318WK3fzkPLoGJ2gM+SjK1RBt6iKaoiiDD2jF/TqPDlvzrvzMWvNOfOZQ/QHzucP/fud8g==</latexit><latexit sha1_base64="woLZSf6ap2ZNQFETcI2m86i2dvo=">AAACFHicbVDLSgMxFM3UV62vUXHlJlgEN5YZEexGKLjRXQX7gHYsmfROG5pJhiRTKEN/w71b/QV34ta9f+BnmD4W2nrgwuGce3NzT5hwpo3nfTm5ldW19Y38ZmFre2d3z90/qGuZKgo1KrlUzZBo4ExAzTDDoZkoIHHIoREObiZ+YwhKMykezCiBICY9wSJGibFSxz1qD4mCRDMuBb7GvveYnZfHHbfolbwp8DLx56SI5qh23O92V9I0BmEoJ1q3fC8xQUaUYZTDuNBONSSEDkgPWpYKEoMOsun3x/jUKl0cSWVLGDxVf09kJNZ6FIe2Myamrxe9ifivJxiFSBG6sN9E5SBjIkkNCDpbH6UcG4knCeEuU0ANH1lCqGL2Akz7xD5jbI4FG42/GMQyqV+UfK/k318WK3fzkPLoGJ2gM+SjK1RBt6iKaoiiDD2jF/TqPDlvzrvzMWvNOfOZQ/QHzucP/fud8g==</latexit><latexit sha1_base64="woLZSf6ap2ZNQFETcI2m86i2dvo=">AAACFHicbVDLSgMxFM3UV62vUXHlJlgEN5YZEexGKLjRXQX7gHYsmfROG5pJhiRTKEN/w71b/QV34ta9f+BnmD4W2nrgwuGce3NzT5hwpo3nfTm5ldW19Y38ZmFre2d3z90/qGuZKgo1KrlUzZBo4ExAzTDDoZkoIHHIoREObiZ+YwhKMykezCiBICY9wSJGibFSxz1qD4mCRDMuBb7GvveYnZfHHbfolbwp8DLx56SI5qh23O92V9I0BmEoJ1q3fC8xQUaUYZTDuNBONSSEDkgPWpYKEoMOsun3x/jUKl0cSWVLGDxVf09kJNZ6FIe2Myamrxe9ifivJxiFSBG6sN9E5SBjIkkNCDpbH6UcG4knCeEuU0ANH1lCqGL2Akz7xD5jbI4FG42/GMQyqV+UfK/k318WK3fzkPLoGJ2gM+SjK1RBt6iKaoiiDD2jF/TqPDlvzrvzMWvNOfOZQ/QHzucP/fud8g==</latexit><latexit sha1_base64="woLZSf6ap2ZNQFETcI2m86i2dvo=">AAACFHicbVDLSgMxFM3UV62vUXHlJlgEN5YZEexGKLjRXQX7gHYsmfROG5pJhiRTKEN/w71b/QV34ta9f+BnmD4W2nrgwuGce3NzT5hwpo3nfTm5ldW19Y38ZmFre2d3z90/qGuZKgo1KrlUzZBo4ExAzTDDoZkoIHHIoREObiZ+YwhKMykezCiBICY9wSJGibFSxz1qD4mCRDMuBb7GvveYnZfHHbfolbwp8DLx56SI5qh23O92V9I0BmEoJ1q3fC8xQUaUYZTDuNBONSSEDkgPWpYKEoMOsun3x/jUKl0cSWVLGDxVf09kJNZ6FIe2Myamrxe9ifivJxiFSBG6sN9E5SBjIkkNCDpbH6UcG4knCeEuU0ANH1lCqGL2Akz7xD5jbI4FG42/GMQyqV+UfK/k318WK3fzkPLoGJ2gM+SjK1RBt6iKaoiiDD2jF/TqPDlvzrvzMWvNOfOZQ/QHzucP/fud8g==</latexit>



Where does the epsilon come from?

From statistical fluctuations in the random choices .

© Dilbert by Scott Adams 



Risk that adversary makes correct guesses

From Bennett and Brassard, Quantum cryptography: Public key distribution and coin tossing (1984)

Recall that QKD protocols involve various random choices.

Note: This risk cannot be reduced to zero.



Risks can have different levels of severeness

Operational meaning: 
The probability of experiencing this is 0.5 % within fifty years.

Example: Earth quakes in Switzerland



Epsilon-security is “all or nothing”

Certificate

Any key generated by 
this device is secure, 
except with probability

" = 10�8
<latexit sha1_base64="woLZSf6ap2ZNQFETcI2m86i2dvo=">AAACFHicbVDLSgMxFM3UV62vUXHlJlgEN5YZEexGKLjRXQX7gHYsmfROG5pJhiRTKEN/w71b/QV34ta9f+BnmD4W2nrgwuGce3NzT5hwpo3nfTm5ldW19Y38ZmFre2d3z90/qGuZKgo1KrlUzZBo4ExAzTDDoZkoIHHIoREObiZ+YwhKMykezCiBICY9wSJGibFSxz1qD4mCRDMuBb7GvveYnZfHHbfolbwp8DLx56SI5qh23O92V9I0BmEoJ1q3fC8xQUaUYZTDuNBONSSEDkgPWpYKEoMOsun3x/jUKl0cSWVLGDxVf09kJNZ6FIe2Myamrxe9ifivJxiFSBG6sN9E5SBjIkkNCDpbH6UcG4knCeEuU0ANH1lCqGL2Akz7xD5jbI4FG42/GMQyqV+UfK/k318WK3fzkPLoGJ2gM+SjK1RBt6iKaoiiDD2jF/TqPDlvzrvzMWvNOfOZQ/QHzucP/fud8g==</latexit><latexit sha1_base64="woLZSf6ap2ZNQFETcI2m86i2dvo=">AAACFHicbVDLSgMxFM3UV62vUXHlJlgEN5YZEexGKLjRXQX7gHYsmfROG5pJhiRTKEN/w71b/QV34ta9f+BnmD4W2nrgwuGce3NzT5hwpo3nfTm5ldW19Y38ZmFre2d3z90/qGuZKgo1KrlUzZBo4ExAzTDDoZkoIHHIoREObiZ+YwhKMykezCiBICY9wSJGibFSxz1qD4mCRDMuBb7GvveYnZfHHbfolbwp8DLx56SI5qh23O92V9I0BmEoJ1q3fC8xQUaUYZTDuNBONSSEDkgPWpYKEoMOsun3x/jUKl0cSWVLGDxVf09kJNZ6FIe2Myamrxe9ifivJxiFSBG6sN9E5SBjIkkNCDpbH6UcG4knCeEuU0ANH1lCqGL2Akz7xD5jbI4FG42/GMQyqV+UfK/k318WK3fzkPLoGJ2gM+SjK1RBt6iKaoiiDD2jF/TqPDlvzrvzMWvNOfOZQ/QHzucP/fud8g==</latexit><latexit sha1_base64="woLZSf6ap2ZNQFETcI2m86i2dvo=">AAACFHicbVDLSgMxFM3UV62vUXHlJlgEN5YZEexGKLjRXQX7gHYsmfROG5pJhiRTKEN/w71b/QV34ta9f+BnmD4W2nrgwuGce3NzT5hwpo3nfTm5ldW19Y38ZmFre2d3z90/qGuZKgo1KrlUzZBo4ExAzTDDoZkoIHHIoREObiZ+YwhKMykezCiBICY9wSJGibFSxz1qD4mCRDMuBb7GvveYnZfHHbfolbwp8DLx56SI5qh23O92V9I0BmEoJ1q3fC8xQUaUYZTDuNBONSSEDkgPWpYKEoMOsun3x/jUKl0cSWVLGDxVf09kJNZ6FIe2Myamrxe9ifivJxiFSBG6sN9E5SBjIkkNCDpbH6UcG4knCeEuU0ANH1lCqGL2Akz7xD5jbI4FG42/GMQyqV+UfK/k318WK3fzkPLoGJ2gM+SjK1RBt6iKaoiiDD2jF/TqPDlvzrvzMWvNOfOZQ/QHzucP/fud8g==</latexit><latexit sha1_base64="woLZSf6ap2ZNQFETcI2m86i2dvo=">AAACFHicbVDLSgMxFM3UV62vUXHlJlgEN5YZEexGKLjRXQX7gHYsmfROG5pJhiRTKEN/w71b/QV34ta9f+BnmD4W2nrgwuGce3NzT5hwpo3nfTm5ldW19Y38ZmFre2d3z90/qGuZKgo1KrlUzZBo4ExAzTDDoZkoIHHIoREObiZ+YwhKMykezCiBICY9wSJGibFSxz1qD4mCRDMuBb7GvveYnZfHHbfolbwp8DLx56SI5qh23O92V9I0BmEoJ1q3fC8xQUaUYZTDuNBONSSEDkgPWpYKEoMOsun3x/jUKl0cSWVLGDxVf09kJNZ6FIe2Myamrxe9ifivJxiFSBG6sN9E5SBjIkkNCDpbH6UcG4knCeEuU0ANH1lCqGL2Akz7xD5jbI4FG42/GMQyqV+UfK/k318WK3fzkPLoGJ2gM+SjK1RBt6iKaoiiDD2jF/TqPDlvzrvzMWvNOfOZQ/QHzucP/fud8g==</latexit>



Epsilon-security is common in engineering

Certificate

A DBA does not occur, 
except with  probability

Note: epsilon cannot be reduced to zero.

" = 10�6
<latexit sha1_base64="snSpwUehwBhQWm6u2ix+bzCs2F0=">AAACFHicbVDLSgMxFM3UV62vUXHlJlgEN5YZEXUjFNzoroJ9QDuWTHqnDc0kQ5IplKG/4d6t/oI7ceveP/AzTB8LbT1w4XDOvbm5J0w408bzvpzc0vLK6lp+vbCxubW94+7u1bRMFYUqlVyqRkg0cCagapjh0EgUkDjkUA/7N2O/PgClmRQPZphAEJOuYBGjxFip7R60BkRBohmXAl9j33vMTi9GbbfolbwJ8CLxZ6SIZqi03e9WR9I0BmEoJ1o3fS8xQUaUYZTDqNBKNSSE9kkXmpYKEoMOssn3R/jYKh0cSWVLGDxRf09kJNZ6GIe2Myamp+e9sfivJxiFSBE6t99EV0HGRJIaEHS6Pko5NhKPE8IdpoAaPrSEUMXsBZj2iH3G2BwLNhp/PohFUjsr+V7Jvz8vlu9mIeXRITpCJ8hHl6iMblEFVRFFGXpGL+jVeXLenHfnY9qac2Yz++gPnM8f+sWd8A==</latexit><latexit sha1_base64="snSpwUehwBhQWm6u2ix+bzCs2F0=">AAACFHicbVDLSgMxFM3UV62vUXHlJlgEN5YZEXUjFNzoroJ9QDuWTHqnDc0kQ5IplKG/4d6t/oI7ceveP/AzTB8LbT1w4XDOvbm5J0w408bzvpzc0vLK6lp+vbCxubW94+7u1bRMFYUqlVyqRkg0cCagapjh0EgUkDjkUA/7N2O/PgClmRQPZphAEJOuYBGjxFip7R60BkRBohmXAl9j33vMTi9GbbfolbwJ8CLxZ6SIZqi03e9WR9I0BmEoJ1o3fS8xQUaUYZTDqNBKNSSE9kkXmpYKEoMOssn3R/jYKh0cSWVLGDxRf09kJNZ6GIe2Myamp+e9sfivJxiFSBE6t99EV0HGRJIaEHS6Pko5NhKPE8IdpoAaPrSEUMXsBZj2iH3G2BwLNhp/PohFUjsr+V7Jvz8vlu9mIeXRITpCJ8hHl6iMblEFVRFFGXpGL+jVeXLenHfnY9qac2Yz++gPnM8f+sWd8A==</latexit><latexit sha1_base64="snSpwUehwBhQWm6u2ix+bzCs2F0=">AAACFHicbVDLSgMxFM3UV62vUXHlJlgEN5YZEXUjFNzoroJ9QDuWTHqnDc0kQ5IplKG/4d6t/oI7ceveP/AzTB8LbT1w4XDOvbm5J0w408bzvpzc0vLK6lp+vbCxubW94+7u1bRMFYUqlVyqRkg0cCagapjh0EgUkDjkUA/7N2O/PgClmRQPZphAEJOuYBGjxFip7R60BkRBohmXAl9j33vMTi9GbbfolbwJ8CLxZ6SIZqi03e9WR9I0BmEoJ1o3fS8xQUaUYZTDqNBKNSSE9kkXmpYKEoMOssn3R/jYKh0cSWVLGDxRf09kJNZ6GIe2Myamp+e9sfivJxiFSBE6t99EV0HGRJIaEHS6Pko5NhKPE8IdpoAaPrSEUMXsBZj2iH3G2BwLNhp/PohFUjsr+V7Jvz8vlu9mIeXRITpCJ8hHl6iMblEFVRFFGXpGL+jVeXLenHfnY9qac2Yz++gPnM8f+sWd8A==</latexit><latexit sha1_base64="snSpwUehwBhQWm6u2ix+bzCs2F0=">AAACFHicbVDLSgMxFM3UV62vUXHlJlgEN5YZEXUjFNzoroJ9QDuWTHqnDc0kQ5IplKG/4d6t/oI7ceveP/AzTB8LbT1w4XDOvbm5J0w408bzvpzc0vLK6lp+vbCxubW94+7u1bRMFYUqlVyqRkg0cCagapjh0EgUkDjkUA/7N2O/PgClmRQPZphAEJOuYBGjxFip7R60BkRBohmXAl9j33vMTi9GbbfolbwJ8CLxZ6SIZqi03e9WR9I0BmEoJ1o3fS8xQUaUYZTDqNBKNSSE9kkXmpYKEoMOssn3R/jYKh0cSWVLGDxRf09kJNZ6GIe2Myamp+e9sfivJxiFSBE6t99EV0HGRJIaEHS6Pko5NhKPE8IdpoAaPrSEUMXsBZj2iH3G2BwLNhp/PohFUjsr+V7Jvz8vlu9mIeXRITpCJ8hHl6iMblEFVRFFGXpGL+jVeXLenHfnY9qac2Yz++gPnM8f+sWd8A==</latexit>

per year.



Epsilon-security is common in engineering

Certificate
The keys generated 

by RSA remain secure 
for time t, except with  

probability
"(t)

<latexit sha1_base64="zfTXcNKZYf6wuJVkmNjwMLIhfTE=">AAACC3icbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvOgtgnlAsobZSW8yZHZ2mZkNhJBP8O5Vf8GbePUj/AM/w0myB00saCiquqenK0gE18Z1v5zc2vrG5lZ+u7Czu7d/UDw8aug4VQzrLBaxagVUo+AS64Ybga1EIY0Cgc1geDPzmyNUmsfywYwT9CPalzzkjBorPXZGVGGiuYhl2Zx3iyW34s5BVomXkRJkqHWL351ezNIIpWGCat323MT4E6oMZwKnhU6qMaFsSPvYtlTSCLU/mf96Ss6s0iNhrGxJQ+bq74kJjbQeR4HtjKgZ6GVvJv7rSc4wVJQt7TfhtT/hMkkNSrZYH6aCmJjMgiE9rpAZMbaEMsXtBYQNqH3G2PgKNhpvOYhV0rioeG7Fu78sVe+ykPJwAqdQBg+uoAq3UIM6MFDwDC/w6jw5b86787FozTnZzDH8gfP5A2ham6c=</latexit><latexit sha1_base64="zfTXcNKZYf6wuJVkmNjwMLIhfTE=">AAACC3icbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvOgtgnlAsobZSW8yZHZ2mZkNhJBP8O5Vf8GbePUj/AM/w0myB00saCiquqenK0gE18Z1v5zc2vrG5lZ+u7Czu7d/UDw8aug4VQzrLBaxagVUo+AS64Ybga1EIY0Cgc1geDPzmyNUmsfywYwT9CPalzzkjBorPXZGVGGiuYhl2Zx3iyW34s5BVomXkRJkqHWL351ezNIIpWGCat323MT4E6oMZwKnhU6qMaFsSPvYtlTSCLU/mf96Ss6s0iNhrGxJQ+bq74kJjbQeR4HtjKgZ6GVvJv7rSc4wVJQt7TfhtT/hMkkNSrZYH6aCmJjMgiE9rpAZMbaEMsXtBYQNqH3G2PgKNhpvOYhV0rioeG7Fu78sVe+ykPJwAqdQBg+uoAq3UIM6MFDwDC/w6jw5b86787FozTnZzDH8gfP5A2ham6c=</latexit><latexit sha1_base64="zfTXcNKZYf6wuJVkmNjwMLIhfTE=">AAACC3icbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvOgtgnlAsobZSW8yZHZ2mZkNhJBP8O5Vf8GbePUj/AM/w0myB00saCiquqenK0gE18Z1v5zc2vrG5lZ+u7Czu7d/UDw8aug4VQzrLBaxagVUo+AS64Ybga1EIY0Cgc1geDPzmyNUmsfywYwT9CPalzzkjBorPXZGVGGiuYhl2Zx3iyW34s5BVomXkRJkqHWL351ezNIIpWGCat323MT4E6oMZwKnhU6qMaFsSPvYtlTSCLU/mf96Ss6s0iNhrGxJQ+bq74kJjbQeR4HtjKgZ6GVvJv7rSc4wVJQt7TfhtT/hMkkNSrZYH6aCmJjMgiE9rpAZMbaEMsXtBYQNqH3G2PgKNhpvOYhV0rioeG7Fu78sVe+ykPJwAqdQBg+uoAq3UIM6MFDwDC/w6jw5b86787FozTnZzDH8gfP5A2ham6c=</latexit><latexit sha1_base64="zfTXcNKZYf6wuJVkmNjwMLIhfTE=">AAACC3icbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvOgtgnlAsobZSW8yZHZ2mZkNhJBP8O5Vf8GbePUj/AM/w0myB00saCiquqenK0gE18Z1v5zc2vrG5lZ+u7Czu7d/UDw8aug4VQzrLBaxagVUo+AS64Ybga1EIY0Cgc1geDPzmyNUmsfywYwT9CPalzzkjBorPXZGVGGiuYhl2Zx3iyW34s5BVomXkRJkqHWL351ezNIIpWGCat323MT4E6oMZwKnhU6qMaFsSPvYtlTSCLU/mf96Ss6s0iNhrGxJQ+bq74kJjbQeR4HtjKgZ6GVvJv7rSc4wVJQt7TfhtT/hMkkNSrZYH6aCmJjMgiE9rpAZMbaEMsXtBYQNqH3G2PgKNhpvOYhV0rioeG7Fu78sVe+ykPJwAqdQBg+uoAq3UIM6MFDwDC/w6jw5b86787FozTnZzDH8gfP5A2ham6c=</latexit>

which is related to the 
probability that large 

numbers can be 
factored in time poly(t). 



Quantum versus computational cryptography
se

cu
rit

y

10�1
<latexit sha1_base64="vnqFmhpGtwoRSO2zft6vpXHEkqM=">AAACBHicbVDLSgNBEOyNrxhfUY9eFoPgxbAjgjkGvHiMYB6QrGF20psMmZ1dZmaFsOTq3av+gjfx6n/4B36Gk2QPmljQUFR1T09XkAiujed9OYW19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHst7M0nQj+hQ8pAzaqzUJt5DdkGm/XLFq3pzuKuE5KQCORr98ndvELM0QmmYoFp3iZcYP6PKcCZwWuqlGhPKxnSIXUsljVD72fy7U/fMKgM3jJUtady5+nsio5HWkyiwnRE1I73szcR/PckZhoqypf0mrPkZl0lqULLF+jAVrondWSLugCtkRkwsoUxxe4HLRtQ+Y2xuJRsNWQ5ilbQuq8SrkrurSr2Wh1SEEziFcyBwDXW4hQY0gcEYnuEFXp0n5815dz4WrQUnnzmGP3A+fwDzI5gB</latexit><latexit sha1_base64="vnqFmhpGtwoRSO2zft6vpXHEkqM=">AAACBHicbVDLSgNBEOyNrxhfUY9eFoPgxbAjgjkGvHiMYB6QrGF20psMmZ1dZmaFsOTq3av+gjfx6n/4B36Gk2QPmljQUFR1T09XkAiujed9OYW19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHst7M0nQj+hQ8pAzaqzUJt5DdkGm/XLFq3pzuKuE5KQCORr98ndvELM0QmmYoFp3iZcYP6PKcCZwWuqlGhPKxnSIXUsljVD72fy7U/fMKgM3jJUtady5+nsio5HWkyiwnRE1I73szcR/PckZhoqypf0mrPkZl0lqULLF+jAVrondWSLugCtkRkwsoUxxe4HLRtQ+Y2xuJRsNWQ5ilbQuq8SrkrurSr2Wh1SEEziFcyBwDXW4hQY0gcEYnuEFXp0n5815dz4WrQUnnzmGP3A+fwDzI5gB</latexit><latexit sha1_base64="vnqFmhpGtwoRSO2zft6vpXHEkqM=">AAACBHicbVDLSgNBEOyNrxhfUY9eFoPgxbAjgjkGvHiMYB6QrGF20psMmZ1dZmaFsOTq3av+gjfx6n/4B36Gk2QPmljQUFR1T09XkAiujed9OYW19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHst7M0nQj+hQ8pAzaqzUJt5DdkGm/XLFq3pzuKuE5KQCORr98ndvELM0QmmYoFp3iZcYP6PKcCZwWuqlGhPKxnSIXUsljVD72fy7U/fMKgM3jJUtady5+nsio5HWkyiwnRE1I73szcR/PckZhoqypf0mrPkZl0lqULLF+jAVrondWSLugCtkRkwsoUxxe4HLRtQ+Y2xuJRsNWQ5ilbQuq8SrkrurSr2Wh1SEEziFcyBwDXW4hQY0gcEYnuEFXp0n5815dz4WrQUnnzmGP3A+fwDzI5gB</latexit><latexit sha1_base64="vnqFmhpGtwoRSO2zft6vpXHEkqM=">AAACBHicbVDLSgNBEOyNrxhfUY9eFoPgxbAjgjkGvHiMYB6QrGF20psMmZ1dZmaFsOTq3av+gjfx6n/4B36Gk2QPmljQUFR1T09XkAiujed9OYW19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4Zua3H1FpHst7M0nQj+hQ8pAzaqzUJt5DdkGm/XLFq3pzuKuE5KQCORr98ndvELM0QmmYoFp3iZcYP6PKcCZwWuqlGhPKxnSIXUsljVD72fy7U/fMKgM3jJUtady5+nsio5HWkyiwnRE1I73szcR/PckZhoqypf0mrPkZl0lqULLF+jAVrondWSLugCtkRkwsoUxxe4HLRtQ+Y2xuJRsNWQ5ilbQuq8SrkrurSr2Wh1SEEziFcyBwDXW4hQY0gcEYnuEFXp0n5815dz4WrQUnnzmGP3A+fwDzI5gB</latexit>

10�2
<latexit sha1_base64="hMqBlrvSaU7o6Nb9XMCmqyj8rn4=">AAACBHicbVA9SwNBEJ2LXzF+RS1tFoNgY7gLgikDNpYRTCIkZ9jbzCVL9vaO3T0hHGntbfUv2Imt/8N/4M9wk1yhiQ8GHu/N7Oy8IBFcG9f9cgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMTqPqAaBZfYMtwIvE8U0igQ2AnG1zO/84hK81jemUmCfkSHkoecUWOljuc+ZBe1ab9ccavuHGSVeDmpQI5mv/zdG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wz+3Sk5s8qAhLGyJQ2Zq78nMhppPYkC2xlRM9LL3kz815OcYagoW9pvwrqfcZmkBiVbrA9TQUxMZomQAVfIjJhYQpni9gLCRtQ+Y2xuJRuNtxzEKmnXqp5b9W4vK416HlIRTuAUzsGDK2jADTShBQzG8Awv8Oo8OW/Ou/OxaC04+cwx/IHz+QP0vpgC</latexit><latexit sha1_base64="hMqBlrvSaU7o6Nb9XMCmqyj8rn4=">AAACBHicbVA9SwNBEJ2LXzF+RS1tFoNgY7gLgikDNpYRTCIkZ9jbzCVL9vaO3T0hHGntbfUv2Imt/8N/4M9wk1yhiQ8GHu/N7Oy8IBFcG9f9cgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMTqPqAaBZfYMtwIvE8U0igQ2AnG1zO/84hK81jemUmCfkSHkoecUWOljuc+ZBe1ab9ccavuHGSVeDmpQI5mv/zdG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wz+3Sk5s8qAhLGyJQ2Zq78nMhppPYkC2xlRM9LL3kz815OcYagoW9pvwrqfcZmkBiVbrA9TQUxMZomQAVfIjJhYQpni9gLCRtQ+Y2xuJRuNtxzEKmnXqp5b9W4vK416HlIRTuAUzsGDK2jADTShBQzG8Awv8Oo8OW/Ou/OxaC04+cwx/IHz+QP0vpgC</latexit><latexit sha1_base64="hMqBlrvSaU7o6Nb9XMCmqyj8rn4=">AAACBHicbVA9SwNBEJ2LXzF+RS1tFoNgY7gLgikDNpYRTCIkZ9jbzCVL9vaO3T0hHGntbfUv2Imt/8N/4M9wk1yhiQ8GHu/N7Oy8IBFcG9f9cgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMTqPqAaBZfYMtwIvE8U0igQ2AnG1zO/84hK81jemUmCfkSHkoecUWOljuc+ZBe1ab9ccavuHGSVeDmpQI5mv/zdG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wz+3Sk5s8qAhLGyJQ2Zq78nMhppPYkC2xlRM9LL3kz815OcYagoW9pvwrqfcZmkBiVbrA9TQUxMZomQAVfIjJhYQpni9gLCRtQ+Y2xuJRuNtxzEKmnXqp5b9W4vK416HlIRTuAUzsGDK2jADTShBQzG8Awv8Oo8OW/Ou/OxaC04+cwx/IHz+QP0vpgC</latexit><latexit sha1_base64="hMqBlrvSaU7o6Nb9XMCmqyj8rn4=">AAACBHicbVA9SwNBEJ2LXzF+RS1tFoNgY7gLgikDNpYRTCIkZ9jbzCVL9vaO3T0hHGntbfUv2Imt/8N/4M9wk1yhiQ8GHu/N7Oy8IBFcG9f9cgpr6xubW8Xt0s7u3v5B+fCoreNUMWyxWMTqPqAaBZfYMtwIvE8U0igQ2AnG1zO/84hK81jemUmCfkSHkoecUWOljuc+ZBe1ab9ccavuHGSVeDmpQI5mv/zdG8QsjVAaJqjWXc9NjJ9RZTgTOC31Uo0JZWM6xK6lkkao/Wz+3Sk5s8qAhLGyJQ2Zq78nMhppPYkC2xlRM9LL3kz815OcYagoW9pvwrqfcZmkBiVbrA9TQUxMZomQAVfIjJhYQpni9gLCRtQ+Y2xuJRuNtxzEKmnXqp5b9W4vK416HlIRTuAUzsGDK2jADTShBQzG8Awv8Oo8OW/Ou/OxaC04+cwx/IHz+QP0vpgC</latexit>

10�3
<latexit sha1_base64="PgJCFD+IcmvFGx6pNxVTOODbFI8=">AAACBHicbVDLSgNBEOz1GeMr6tHLYBC8GHZVMMeAF48RzAOSNcxOepMhs7PLzKwQlly9e9Vf8CZe/Q//wM9wkuxBEwsaiqru6ekKEsG1cd0vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LejBP0IzqQPOSMGiu1PPchO7+c9Eplt+LOQJaJl5My5Kj3St/dfszSCKVhgmrd8dzE+BlVhjOBk2I31ZhQNqID7FgqaYTaz2bfnZBTq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcV/PckZhoqyhf0mrPoZl0lqULL5+jAVxMRkmgjpc4XMiLEllCluLyBsSO0zxuZWtNF4i0Esk+ZFxXMr3t1VuVbNQyrAMZzAGXhwDTW4hTo0gMEInuEFXp0n5815dz7mrStOPnMEf+B8/gD2WZgD</latexit><latexit sha1_base64="PgJCFD+IcmvFGx6pNxVTOODbFI8=">AAACBHicbVDLSgNBEOz1GeMr6tHLYBC8GHZVMMeAF48RzAOSNcxOepMhs7PLzKwQlly9e9Vf8CZe/Q//wM9wkuxBEwsaiqru6ekKEsG1cd0vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LejBP0IzqQPOSMGiu1PPchO7+c9Eplt+LOQJaJl5My5Kj3St/dfszSCKVhgmrd8dzE+BlVhjOBk2I31ZhQNqID7FgqaYTaz2bfnZBTq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcV/PckZhoqyhf0mrPoZl0lqULL5+jAVxMRkmgjpc4XMiLEllCluLyBsSO0zxuZWtNF4i0Esk+ZFxXMr3t1VuVbNQyrAMZzAGXhwDTW4hTo0gMEInuEFXp0n5815dz7mrStOPnMEf+B8/gD2WZgD</latexit><latexit sha1_base64="PgJCFD+IcmvFGx6pNxVTOODbFI8=">AAACBHicbVDLSgNBEOz1GeMr6tHLYBC8GHZVMMeAF48RzAOSNcxOepMhs7PLzKwQlly9e9Vf8CZe/Q//wM9wkuxBEwsaiqru6ekKEsG1cd0vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LejBP0IzqQPOSMGiu1PPchO7+c9Eplt+LOQJaJl5My5Kj3St/dfszSCKVhgmrd8dzE+BlVhjOBk2I31ZhQNqID7FgqaYTaz2bfnZBTq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcV/PckZhoqyhf0mrPoZl0lqULL5+jAVxMRkmgjpc4XMiLEllCluLyBsSO0zxuZWtNF4i0Esk+ZFxXMr3t1VuVbNQyrAMZzAGXhwDTW4hTo0gMEInuEFXp0n5815dz7mrStOPnMEf+B8/gD2WZgD</latexit><latexit sha1_base64="PgJCFD+IcmvFGx6pNxVTOODbFI8=">AAACBHicbVDLSgNBEOz1GeMr6tHLYBC8GHZVMMeAF48RzAOSNcxOepMhs7PLzKwQlly9e9Vf8CZe/Q//wM9wkuxBEwsaiqru6ekKEsG1cd0vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LejBP0IzqQPOSMGiu1PPchO7+c9Eplt+LOQJaJl5My5Kj3St/dfszSCKVhgmrd8dzE+BlVhjOBk2I31ZhQNqID7FgqaYTaz2bfnZBTq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcV/PckZhoqyhf0mrPoZl0lqULL5+jAVxMRkmgjpc4XMiLEllCluLyBsSO0zxuZWtNF4i0Esk+ZFxXMr3t1VuVbNQyrAMZzAGXhwDTW4hTo0gMEInuEFXp0n5815dz7mrStOPnMEf+B8/gD2WZgD</latexit>

10�4
<latexit sha1_base64="XXyphsVF1eiYROOfoCDuZ17z7+8=">AAACBHicbVDLSgNBEOz1GeMr6tHLYBC8GHYlYI4BLx4jmAcka5id9CZDZmeXmVkhLLl696q/4E28+h/+gZ/hJNmDJhY0FFXd09MVJIJr47pfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+W9mSToR3QoecgZNVZqe+5Ddlmd9ktlt+LOQVaJl5My5Gj0S9+9QczSCKVhgmrd9dzE+BlVhjOB02Iv1ZhQNqZD7FoqaYTaz+bfnZJzqwxIGCtb0pC5+nsio5HWkyiwnRE1I73szcR/PckZhoqypf0mrPkZl0lqULLF+jAVxMRklggZcIXMiIkllCluLyBsRO0zxuZWtNF4y0GsktZVxXMr3l21XK/lIRXgFM7gAjy4hjrcQgOawGAMz/ACr86T8+a8Ox+L1jUnnzmBP3A+fwD39JgE</latexit><latexit sha1_base64="XXyphsVF1eiYROOfoCDuZ17z7+8=">AAACBHicbVDLSgNBEOz1GeMr6tHLYBC8GHYlYI4BLx4jmAcka5id9CZDZmeXmVkhLLl696q/4E28+h/+gZ/hJNmDJhY0FFXd09MVJIJr47pfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+W9mSToR3QoecgZNVZqe+5Ddlmd9ktlt+LOQVaJl5My5Gj0S9+9QczSCKVhgmrd9dzE+BlVhjOB02Iv1ZhQNqZD7FoqaYTaz+bfnZJzqwxIGCtb0pC5+nsio5HWkyiwnRE1I73szcR/PckZhoqypf0mrPkZl0lqULLF+jAVxMRklggZcIXMiIkllCluLyBsRO0zxuZWtNF4y0GsktZVxXMr3l21XK/lIRXgFM7gAjy4hjrcQgOawGAMz/ACr86T8+a8Ox+L1jUnnzmBP3A+fwD39JgE</latexit><latexit sha1_base64="XXyphsVF1eiYROOfoCDuZ17z7+8=">AAACBHicbVDLSgNBEOz1GeMr6tHLYBC8GHYlYI4BLx4jmAcka5id9CZDZmeXmVkhLLl696q/4E28+h/+gZ/hJNmDJhY0FFXd09MVJIJr47pfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+W9mSToR3QoecgZNVZqe+5Ddlmd9ktlt+LOQVaJl5My5Gj0S9+9QczSCKVhgmrd9dzE+BlVhjOB02Iv1ZhQNqZD7FoqaYTaz+bfnZJzqwxIGCtb0pC5+nsio5HWkyiwnRE1I73szcR/PckZhoqypf0mrPkZl0lqULLF+jAVxMRklggZcIXMiIkllCluLyBsRO0zxuZWtNF4y0GsktZVxXMr3l21XK/lIRXgFM7gAjy4hjrcQgOawGAMz/ACr86T8+a8Ox+L1jUnnzmBP3A+fwD39JgE</latexit><latexit sha1_base64="XXyphsVF1eiYROOfoCDuZ17z7+8=">AAACBHicbVDLSgNBEOz1GeMr6tHLYBC8GHYlYI4BLx4jmAcka5id9CZDZmeXmVkhLLl696q/4E28+h/+gZ/hJNmDJhY0FFXd09MVJIJr47pfztr6xubWdmGnuLu3f3BYOjpu6ThVDJssFrHqBFSj4BKbhhuBnUQhjQKB7WB8M/Pbj6g0j+W9mSToR3QoecgZNVZqe+5Ddlmd9ktlt+LOQVaJl5My5Gj0S9+9QczSCKVhgmrd9dzE+BlVhjOB02Iv1ZhQNqZD7FoqaYTaz+bfnZJzqwxIGCtb0pC5+nsio5HWkyiwnRE1I73szcR/PckZhoqypf0mrPkZl0lqULLF+jAVxMRklggZcIXMiIkllCluLyBsRO0zxuZWtNF4y0GsktZVxXMr3l21XK/lIRXgFM7gAjy4hjrcQgOawGAMz/ACr86T8+a8Ox+L1jUnnzmBP3A+fwD39JgE</latexit>

10�5
<latexit sha1_base64="YpyaO7ZBY7HMhslRGF3KoAMkKN0=">AAACBHicbVDLSgNBEOz1GeMr6tHLYBC8GHZFMceAF48RzAOSNcxOepMhs7PLzKwQlly9e9Vf8CZe/Q//wM9wkuxBEwsaiqru6ekKEsG1cd0vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LejBP0IzqQPOSMGiu1PPchO7+a9Eplt+LOQJaJl5My5Kj3St/dfszSCKVhgmrd8dzE+BlVhjOBk2I31ZhQNqID7FgqaYTaz2bfnZBTq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcV/PckZhoqyhf0mrPoZl0lqULL5+jAVxMRkmgjpc4XMiLEllCluLyBsSO0zxuZWtNF4i0Esk+ZFxXMr3t1luVbNQyrAMZzAGXhwDTW4hTo0gMEInuEFXp0n5815dz7mrStOPnMEf+B8/gD5j5gF</latexit><latexit sha1_base64="YpyaO7ZBY7HMhslRGF3KoAMkKN0=">AAACBHicbVDLSgNBEOz1GeMr6tHLYBC8GHZFMceAF48RzAOSNcxOepMhs7PLzKwQlly9e9Vf8CZe/Q//wM9wkuxBEwsaiqru6ekKEsG1cd0vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LejBP0IzqQPOSMGiu1PPchO7+a9Eplt+LOQJaJl5My5Kj3St/dfszSCKVhgmrd8dzE+BlVhjOBk2I31ZhQNqID7FgqaYTaz2bfnZBTq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcV/PckZhoqyhf0mrPoZl0lqULL5+jAVxMRkmgjpc4XMiLEllCluLyBsSO0zxuZWtNF4i0Esk+ZFxXMr3t1luVbNQyrAMZzAGXhwDTW4hTo0gMEInuEFXp0n5815dz7mrStOPnMEf+B8/gD5j5gF</latexit><latexit sha1_base64="YpyaO7ZBY7HMhslRGF3KoAMkKN0=">AAACBHicbVDLSgNBEOz1GeMr6tHLYBC8GHZFMceAF48RzAOSNcxOepMhs7PLzKwQlly9e9Vf8CZe/Q//wM9wkuxBEwsaiqru6ekKEsG1cd0vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LejBP0IzqQPOSMGiu1PPchO7+a9Eplt+LOQJaJl5My5Kj3St/dfszSCKVhgmrd8dzE+BlVhjOBk2I31ZhQNqID7FgqaYTaz2bfnZBTq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcV/PckZhoqyhf0mrPoZl0lqULL5+jAVxMRkmgjpc4XMiLEllCluLyBsSO0zxuZWtNF4i0Esk+ZFxXMr3t1luVbNQyrAMZzAGXhwDTW4hTo0gMEInuEFXp0n5815dz7mrStOPnMEf+B8/gD5j5gF</latexit><latexit sha1_base64="YpyaO7ZBY7HMhslRGF3KoAMkKN0=">AAACBHicbVDLSgNBEOz1GeMr6tHLYBC8GHZFMceAF48RzAOSNcxOepMhs7PLzKwQlly9e9Vf8CZe/Q//wM9wkuxBEwsaiqru6ekKEsG1cd0vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LejBP0IzqQPOSMGiu1PPchO7+a9Eplt+LOQJaJl5My5Kj3St/dfszSCKVhgmrd8dzE+BlVhjOBk2I31ZhQNqID7FgqaYTaz2bfnZBTq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcV/PckZhoqyhf0mrPoZl0lqULL5+jAVxMRkmgjpc4XMiLEllCluLyBsSO0zxuZWtNF4i0Esk+ZFxXMr3t1luVbNQyrAMZzAGXhwDTW4hTo0gMEInuEFXp0n5815dz7mrStOPnMEf+B8/gD5j5gF</latexit>

10�6
<latexit sha1_base64="C4tStbWeh8RbpLj9U1FT3ihQvOU=">AAACBHicbVDLSgNBEOz1GeMr6tHLYBC8GHZFNMeAF48RzAOSNcxOepMhs7PLzKwQlly9e9Vf8CZe/Q//wM9wkuxBEwsaiqru6ekKEsG1cd0vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LejBP0IzqQPOSMGiu1PPchO7+a9Eplt+LOQJaJl5My5Kj3St/dfszSCKVhgmrd8dzE+BlVhjOBk2I31ZhQNqID7FgqaYTaz2bfnZBTq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcV/PckZhoqyhf0mrPoZl0lqULL5+jAVxMRkmgjpc4XMiLEllCluLyBsSO0zxuZWtNF4i0Esk+ZFxXMr3t1luVbNQyrAMZzAGXhwDTW4hTo0gMEInuEFXp0n5815dz7mrStOPnMEf+B8/gD7KpgG</latexit><latexit sha1_base64="C4tStbWeh8RbpLj9U1FT3ihQvOU=">AAACBHicbVDLSgNBEOz1GeMr6tHLYBC8GHZFNMeAF48RzAOSNcxOepMhs7PLzKwQlly9e9Vf8CZe/Q//wM9wkuxBEwsaiqru6ekKEsG1cd0vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LejBP0IzqQPOSMGiu1PPchO7+a9Eplt+LOQJaJl5My5Kj3St/dfszSCKVhgmrd8dzE+BlVhjOBk2I31ZhQNqID7FgqaYTaz2bfnZBTq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcV/PckZhoqyhf0mrPoZl0lqULL5+jAVxMRkmgjpc4XMiLEllCluLyBsSO0zxuZWtNF4i0Esk+ZFxXMr3t1luVbNQyrAMZzAGXhwDTW4hTo0gMEInuEFXp0n5815dz7mrStOPnMEf+B8/gD7KpgG</latexit><latexit sha1_base64="C4tStbWeh8RbpLj9U1FT3ihQvOU=">AAACBHicbVDLSgNBEOz1GeMr6tHLYBC8GHZFNMeAF48RzAOSNcxOepMhs7PLzKwQlly9e9Vf8CZe/Q//wM9wkuxBEwsaiqru6ekKEsG1cd0vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LejBP0IzqQPOSMGiu1PPchO7+a9Eplt+LOQJaJl5My5Kj3St/dfszSCKVhgmrd8dzE+BlVhjOBk2I31ZhQNqID7FgqaYTaz2bfnZBTq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcV/PckZhoqyhf0mrPoZl0lqULL5+jAVxMRkmgjpc4XMiLEllCluLyBsSO0zxuZWtNF4i0Esk+ZFxXMr3t1luVbNQyrAMZzAGXhwDTW4hTo0gMEInuEFXp0n5815dz7mrStOPnMEf+B8/gD7KpgG</latexit><latexit sha1_base64="C4tStbWeh8RbpLj9U1FT3ihQvOU=">AAACBHicbVDLSgNBEOz1GeMr6tHLYBC8GHZFNMeAF48RzAOSNcxOepMhs7PLzKwQlly9e9Vf8CZe/Q//wM9wkuxBEwsaiqru6ekKEsG1cd0vZ2V1bX1js7BV3N7Z3dsvHRw2dZwqhg0Wi1i1A6pRcIkNw43AdqKQRoHAVjC6mfqtR1Sax/LejBP0IzqQPOSMGiu1PPchO7+a9Eplt+LOQJaJl5My5Kj3St/dfszSCKVhgmrd8dzE+BlVhjOBk2I31ZhQNqID7FgqaYTaz2bfnZBTq/RJGCtb0pCZ+nsio5HW4yiwnRE1Q73oTcV/PckZhoqyhf0mrPoZl0lqULL5+jAVxMRkmgjpc4XMiLEllCluLyBsSO0zxuZWtNF4i0Esk+ZFxXMr3t1luVbNQyrAMZzAGXhwDTW4hTo0gMEInuEFXp0n5815dz7mrStOPnMEf+B8/gD7KpgG</latexit>

"(t)
<latexit sha1_base64="zfTXcNKZYf6wuJVkmNjwMLIhfTE=">AAACC3icbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvOgtgnlAsobZSW8yZHZ2mZkNhJBP8O5Vf8GbePUj/AM/w0myB00saCiquqenK0gE18Z1v5zc2vrG5lZ+u7Czu7d/UDw8aug4VQzrLBaxagVUo+AS64Ybga1EIY0Cgc1geDPzmyNUmsfywYwT9CPalzzkjBorPXZGVGGiuYhl2Zx3iyW34s5BVomXkRJkqHWL351ezNIIpWGCat323MT4E6oMZwKnhU6qMaFsSPvYtlTSCLU/mf96Ss6s0iNhrGxJQ+bq74kJjbQeR4HtjKgZ6GVvJv7rSc4wVJQt7TfhtT/hMkkNSrZYH6aCmJjMgiE9rpAZMbaEMsXtBYQNqH3G2PgKNhpvOYhV0rioeG7Fu78sVe+ykPJwAqdQBg+uoAq3UIM6MFDwDC/w6jw5b86787FozTnZzDH8gfP5A2ham6c=</latexit><latexit sha1_base64="zfTXcNKZYf6wuJVkmNjwMLIhfTE=">AAACC3icbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvOgtgnlAsobZSW8yZHZ2mZkNhJBP8O5Vf8GbePUj/AM/w0myB00saCiquqenK0gE18Z1v5zc2vrG5lZ+u7Czu7d/UDw8aug4VQzrLBaxagVUo+AS64Ybga1EIY0Cgc1geDPzmyNUmsfywYwT9CPalzzkjBorPXZGVGGiuYhl2Zx3iyW34s5BVomXkRJkqHWL351ezNIIpWGCat323MT4E6oMZwKnhU6qMaFsSPvYtlTSCLU/mf96Ss6s0iNhrGxJQ+bq74kJjbQeR4HtjKgZ6GVvJv7rSc4wVJQt7TfhtT/hMkkNSrZYH6aCmJjMgiE9rpAZMbaEMsXtBYQNqH3G2PgKNhpvOYhV0rioeG7Fu78sVe+ykPJwAqdQBg+uoAq3UIM6MFDwDC/w6jw5b86787FozTnZzDH8gfP5A2ham6c=</latexit><latexit sha1_base64="zfTXcNKZYf6wuJVkmNjwMLIhfTE=">AAACC3icbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvOgtgnlAsobZSW8yZHZ2mZkNhJBP8O5Vf8GbePUj/AM/w0myB00saCiquqenK0gE18Z1v5zc2vrG5lZ+u7Czu7d/UDw8aug4VQzrLBaxagVUo+AS64Ybga1EIY0Cgc1geDPzmyNUmsfywYwT9CPalzzkjBorPXZGVGGiuYhl2Zx3iyW34s5BVomXkRJkqHWL351ezNIIpWGCat323MT4E6oMZwKnhU6qMaFsSPvYtlTSCLU/mf96Ss6s0iNhrGxJQ+bq74kJjbQeR4HtjKgZ6GVvJv7rSc4wVJQt7TfhtT/hMkkNSrZYH6aCmJjMgiE9rpAZMbaEMsXtBYQNqH3G2PgKNhpvOYhV0rioeG7Fu78sVe+ykPJwAqdQBg+uoAq3UIM6MFDwDC/w6jw5b86787FozTnZzDH8gfP5A2ham6c=</latexit><latexit sha1_base64="zfTXcNKZYf6wuJVkmNjwMLIhfTE=">AAACC3icbVDLSgNBEOyNrxhfUY9eBoMQL2FXBD0GvOgtgnlAsobZSW8yZHZ2mZkNhJBP8O5Vf8GbePUj/AM/w0myB00saCiquqenK0gE18Z1v5zc2vrG5lZ+u7Czu7d/UDw8aug4VQzrLBaxagVUo+AS64Ybga1EIY0Cgc1geDPzmyNUmsfywYwT9CPalzzkjBorPXZGVGGiuYhl2Zx3iyW34s5BVomXkRJkqHWL351ezNIIpWGCat323MT4E6oMZwKnhU6qMaFsSPvYtlTSCLU/mf96Ss6s0iNhrGxJQ+bq74kJjbQeR4HtjKgZ6GVvJv7rSc4wVJQt7TfhtT/hMkkNSrZYH6aCmJjMgiE9rpAZMbaEMsXtBYQNqH3G2PgKNhpvOYhV0rioeG7Fu78sVe+ykPJwAqdQBg+uoAq3UIM6MFDwDC/w6jw5b86787FozTnZzDH8gfP5A2ham6c=</latexit>

t
<latexit sha1_base64="2KMb3lWHnVSspolwFsM1On9Xvpk=">AAAB/nicbVDLSgNBEOyNrxhfUY9eFoPgKeyKoMeAF70lYB6QLGF20psMmZ1dZnqFEALeveoveBOv/op/4Gc4Sfag0YKGoqp7errCVApDnvfpFNbWNza3itulnd29/YPy4VHLJJnm2OSJTHQnZAalUNgkQRI7qUYWhxLb4fhm7rcfUBuRqHuapBjEbKhEJDgjKzWoX654VW8B9y/xc1KBHPV++as3SHgWoyIumTFd30spmDJNgkuclXqZwZTxMRti11LFYjTBdPHRmXtmlYEbJdqWIneh/pyYstiYSRzazpjRyKx6c/FfTwmOkWZ8ZT9F18FUqDQjVHy5PsqkS4k7z8IdCI2c5MQSxrWwF7h8xOwzZBMr2Wj81SD+ktZF1feqfuOyUrvLQyrCCZzCOfhwBTW4hTo0gQPCEzzDi/PovDpvzvuyteDkM8fwC87HN3i1ljU=</latexit><latexit sha1_base64="2KMb3lWHnVSspolwFsM1On9Xvpk=">AAAB/nicbVDLSgNBEOyNrxhfUY9eFoPgKeyKoMeAF70lYB6QLGF20psMmZ1dZnqFEALeveoveBOv/op/4Gc4Sfag0YKGoqp7errCVApDnvfpFNbWNza3itulnd29/YPy4VHLJJnm2OSJTHQnZAalUNgkQRI7qUYWhxLb4fhm7rcfUBuRqHuapBjEbKhEJDgjKzWoX654VW8B9y/xc1KBHPV++as3SHgWoyIumTFd30spmDJNgkuclXqZwZTxMRti11LFYjTBdPHRmXtmlYEbJdqWIneh/pyYstiYSRzazpjRyKx6c/FfTwmOkWZ8ZT9F18FUqDQjVHy5PsqkS4k7z8IdCI2c5MQSxrWwF7h8xOwzZBMr2Wj81SD+ktZF1feqfuOyUrvLQyrCCZzCOfhwBTW4hTo0gQPCEzzDi/PovDpvzvuyteDkM8fwC87HN3i1ljU=</latexit><latexit sha1_base64="2KMb3lWHnVSspolwFsM1On9Xvpk=">AAAB/nicbVDLSgNBEOyNrxhfUY9eFoPgKeyKoMeAF70lYB6QLGF20psMmZ1dZnqFEALeveoveBOv/op/4Gc4Sfag0YKGoqp7errCVApDnvfpFNbWNza3itulnd29/YPy4VHLJJnm2OSJTHQnZAalUNgkQRI7qUYWhxLb4fhm7rcfUBuRqHuapBjEbKhEJDgjKzWoX654VW8B9y/xc1KBHPV++as3SHgWoyIumTFd30spmDJNgkuclXqZwZTxMRti11LFYjTBdPHRmXtmlYEbJdqWIneh/pyYstiYSRzazpjRyKx6c/FfTwmOkWZ8ZT9F18FUqDQjVHy5PsqkS4k7z8IdCI2c5MQSxrWwF7h8xOwzZBMr2Wj81SD+ktZF1feqfuOyUrvLQyrCCZzCOfhwBTW4hTo0gQPCEzzDi/PovDpvzvuyteDkM8fwC87HN3i1ljU=</latexit><latexit sha1_base64="2KMb3lWHnVSspolwFsM1On9Xvpk=">AAAB/nicbVDLSgNBEOyNrxhfUY9eFoPgKeyKoMeAF70lYB6QLGF20psMmZ1dZnqFEALeveoveBOv/op/4Gc4Sfag0YKGoqp7errCVApDnvfpFNbWNza3itulnd29/YPy4VHLJJnm2OSJTHQnZAalUNgkQRI7qUYWhxLb4fhm7rcfUBuRqHuapBjEbKhEJDgjKzWoX654VW8B9y/xc1KBHPV++as3SHgWoyIumTFd30spmDJNgkuclXqZwZTxMRti11LFYjTBdPHRmXtmlYEbJdqWIneh/pyYstiYSRzazpjRyKx6c/FfTwmOkWZ8ZT9F18FUqDQjVHy5PsqkS4k7z8IdCI2c5MQSxrWwF7h8xOwzZBMr2Wj81SD+ktZF1feqfuOyUrvLQyrCCZzCOfhwBTW4hTo0gQPCEzzDi/PovDpvzvuyteDkM8fwC87HN3i1ljU=</latexit>

QKD security

RSA security 
(conjectured)



How is epsilon defined?

Certificate

The keys generated 
by this device have 

security
" = 10�8

<latexit sha1_base64="woLZSf6ap2ZNQFETcI2m86i2dvo=">AAACFHicbVDLSgMxFM3UV62vUXHlJlgEN5YZEexGKLjRXQX7gHYsmfROG5pJhiRTKEN/w71b/QV34ta9f+BnmD4W2nrgwuGce3NzT5hwpo3nfTm5ldW19Y38ZmFre2d3z90/qGuZKgo1KrlUzZBo4ExAzTDDoZkoIHHIoREObiZ+YwhKMykezCiBICY9wSJGibFSxz1qD4mCRDMuBb7GvveYnZfHHbfolbwp8DLx56SI5qh23O92V9I0BmEoJ1q3fC8xQUaUYZTDuNBONSSEDkgPWpYKEoMOsun3x/jUKl0cSWVLGDxVf09kJNZ6FIe2Myamrxe9ifivJxiFSBG6sN9E5SBjIkkNCDpbH6UcG4knCeEuU0ANH1lCqGL2Akz7xD5jbI4FG42/GMQyqV+UfK/k318WK3fzkPLoGJ2gM+SjK1RBt6iKaoiiDD2jF/TqPDlvzrvzMWvNOfOZQ/QHzucP/fud8g==</latexit><latexit sha1_base64="woLZSf6ap2ZNQFETcI2m86i2dvo=">AAACFHicbVDLSgMxFM3UV62vUXHlJlgEN5YZEexGKLjRXQX7gHYsmfROG5pJhiRTKEN/w71b/QV34ta9f+BnmD4W2nrgwuGce3NzT5hwpo3nfTm5ldW19Y38ZmFre2d3z90/qGuZKgo1KrlUzZBo4ExAzTDDoZkoIHHIoREObiZ+YwhKMykezCiBICY9wSJGibFSxz1qD4mCRDMuBb7GvveYnZfHHbfolbwp8DLx56SI5qh23O92V9I0BmEoJ1q3fC8xQUaUYZTDuNBONSSEDkgPWpYKEoMOsun3x/jUKl0cSWVLGDxVf09kJNZ6FIe2Myamrxe9ifivJxiFSBG6sN9E5SBjIkkNCDpbH6UcG4knCeEuU0ANH1lCqGL2Akz7xD5jbI4FG42/GMQyqV+UfK/k318WK3fzkPLoGJ2gM+SjK1RBt6iKaoiiDD2jF/TqPDlvzrvzMWvNOfOZQ/QHzucP/fud8g==</latexit><latexit sha1_base64="woLZSf6ap2ZNQFETcI2m86i2dvo=">AAACFHicbVDLSgMxFM3UV62vUXHlJlgEN5YZEexGKLjRXQX7gHYsmfROG5pJhiRTKEN/w71b/QV34ta9f+BnmD4W2nrgwuGce3NzT5hwpo3nfTm5ldW19Y38ZmFre2d3z90/qGuZKgo1KrlUzZBo4ExAzTDDoZkoIHHIoREObiZ+YwhKMykezCiBICY9wSJGibFSxz1qD4mCRDMuBb7GvveYnZfHHbfolbwp8DLx56SI5qh23O92V9I0BmEoJ1q3fC8xQUaUYZTDuNBONSSEDkgPWpYKEoMOsun3x/jUKl0cSWVLGDxVf09kJNZ6FIe2Myamrxe9ifivJxiFSBG6sN9E5SBjIkkNCDpbH6UcG4knCeEuU0ANH1lCqGL2Akz7xD5jbI4FG42/GMQyqV+UfK/k318WK3fzkPLoGJ2gM+SjK1RBt6iKaoiiDD2jF/TqPDlvzrvzMWvNOfOZQ/QHzucP/fud8g==</latexit><latexit sha1_base64="woLZSf6ap2ZNQFETcI2m86i2dvo=">AAACFHicbVDLSgMxFM3UV62vUXHlJlgEN5YZEexGKLjRXQX7gHYsmfROG5pJhiRTKEN/w71b/QV34ta9f+BnmD4W2nrgwuGce3NzT5hwpo3nfTm5ldW19Y38ZmFre2d3z90/qGuZKgo1KrlUzZBo4ExAzTDDoZkoIHHIoREObiZ+YwhKMykezCiBICY9wSJGibFSxz1qD4mCRDMuBb7GvveYnZfHHbfolbwp8DLx56SI5qh23O92V9I0BmEoJ1q3fC8xQUaUYZTDuNBONSSEDkgPWpYKEoMOsun3x/jUKl0cSWVLGDxVf09kJNZ6FIe2Myamrxe9ifivJxiFSBG6sN9E5SBjIkkNCDpbH6UcG4knCeEuU0ANH1lCqGL2Akz7xD5jbI4FG42/GMQyqV+UfK/k318WK3fzkPLoGJ2gM+SjK1RBt6iKaoiiDD2jF/TqPDlvzrvzMWvNOfOZQ/QHzucP/fud8g==</latexit>



PK(k)

k

real key

Trace distance between probability distribution 
of real key K and uniformly distributed string U.

Technical definition (without Eve)

PU(u)

u

uniform string

"
<latexit sha1_base64="xnsCujNDXLEYCQ0GpU0kcyOEAWo=">AAACCHicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFlwo7sK9gHtUDLpnTY0kwxJplBKf8C9W/0Fd+LWv/AP/AzTdhbaeuDC4Zx7c3NPlApurO9/eWvrG5tb24Wd4u7e/sFh6ei4YVSmGdaZEkq3ImpQcIl1y63AVqqRJpHAZjS8nfnNEWrDlXy04xTDhPYljzmj1kntzohqTA0XSnZLZb/iz0FWSZCTMuSodUvfnZ5iWYLSMkGNaQd+asMJ1ZYzgdNiJzOYUjakfWw7KmmCJpzMvzwl507pkVhpV9KSufp7YkITY8ZJ5DoTagdm2ZuJ/3qSM4w1ZUv7bXwTTrhMM4uSLdbHmSBWkVkqpMc1MivGjlCmubuAsAF1z1iXXdFFEywHsUoal5XArwQPV+XqfR5SAU7hDC4ggGuowh3UoA4MFDzDC7x6T96b9+59LFrXvHzmBP7A+/wBrumaxA==</latexit><latexit sha1_base64="xnsCujNDXLEYCQ0GpU0kcyOEAWo=">AAACCHicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFlwo7sK9gHtUDLpnTY0kwxJplBKf8C9W/0Fd+LWv/AP/AzTdhbaeuDC4Zx7c3NPlApurO9/eWvrG5tb24Wd4u7e/sFh6ei4YVSmGdaZEkq3ImpQcIl1y63AVqqRJpHAZjS8nfnNEWrDlXy04xTDhPYljzmj1kntzohqTA0XSnZLZb/iz0FWSZCTMuSodUvfnZ5iWYLSMkGNaQd+asMJ1ZYzgdNiJzOYUjakfWw7KmmCJpzMvzwl507pkVhpV9KSufp7YkITY8ZJ5DoTagdm2ZuJ/3qSM4w1ZUv7bXwTTrhMM4uSLdbHmSBWkVkqpMc1MivGjlCmubuAsAF1z1iXXdFFEywHsUoal5XArwQPV+XqfR5SAU7hDC4ggGuowh3UoA4MFDzDC7x6T96b9+59LFrXvHzmBP7A+/wBrumaxA==</latexit><latexit sha1_base64="xnsCujNDXLEYCQ0GpU0kcyOEAWo=">AAACCHicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFlwo7sK9gHtUDLpnTY0kwxJplBKf8C9W/0Fd+LWv/AP/AzTdhbaeuDC4Zx7c3NPlApurO9/eWvrG5tb24Wd4u7e/sFh6ei4YVSmGdaZEkq3ImpQcIl1y63AVqqRJpHAZjS8nfnNEWrDlXy04xTDhPYljzmj1kntzohqTA0XSnZLZb/iz0FWSZCTMuSodUvfnZ5iWYLSMkGNaQd+asMJ1ZYzgdNiJzOYUjakfWw7KmmCJpzMvzwl507pkVhpV9KSufp7YkITY8ZJ5DoTagdm2ZuJ/3qSM4w1ZUv7bXwTTrhMM4uSLdbHmSBWkVkqpMc1MivGjlCmubuAsAF1z1iXXdFFEywHsUoal5XArwQPV+XqfR5SAU7hDC4ggGuowh3UoA4MFDzDC7x6T96b9+59LFrXvHzmBP7A+/wBrumaxA==</latexit><latexit sha1_base64="xnsCujNDXLEYCQ0GpU0kcyOEAWo=">AAACCHicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFlwo7sK9gHtUDLpnTY0kwxJplBKf8C9W/0Fd+LWv/AP/AzTdhbaeuDC4Zx7c3NPlApurO9/eWvrG5tb24Wd4u7e/sFh6ei4YVSmGdaZEkq3ImpQcIl1y63AVqqRJpHAZjS8nfnNEWrDlXy04xTDhPYljzmj1kntzohqTA0XSnZLZb/iz0FWSZCTMuSodUvfnZ5iWYLSMkGNaQd+asMJ1ZYzgdNiJzOYUjakfWw7KmmCJpzMvzwl507pkVhpV9KSufp7YkITY8ZJ5DoTagdm2ZuJ/3qSM4w1ZUv7bXwTTrhMM4uSLdbHmSBWkVkqpMc1MivGjlCmubuAsAF1z1iXXdFFEywHsUoal5XArwQPV+XqfR5SAU7hDC4ggGuowh3UoA4MFDzDC7x6T96b9+59LFrXvHzmBP7A+/wBrumaxA==</latexit>



real key uniform string

"
<latexit sha1_base64="xnsCujNDXLEYCQ0GpU0kcyOEAWo=">AAACCHicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFlwo7sK9gHtUDLpnTY0kwxJplBKf8C9W/0Fd+LWv/AP/AzTdhbaeuDC4Zx7c3NPlApurO9/eWvrG5tb24Wd4u7e/sFh6ei4YVSmGdaZEkq3ImpQcIl1y63AVqqRJpHAZjS8nfnNEWrDlXy04xTDhPYljzmj1kntzohqTA0XSnZLZb/iz0FWSZCTMuSodUvfnZ5iWYLSMkGNaQd+asMJ1ZYzgdNiJzOYUjakfWw7KmmCJpzMvzwl507pkVhpV9KSufp7YkITY8ZJ5DoTagdm2ZuJ/3qSM4w1ZUv7bXwTTrhMM4uSLdbHmSBWkVkqpMc1MivGjlCmubuAsAF1z1iXXdFFEywHsUoal5XArwQPV+XqfR5SAU7hDC4ggGuowh3UoA4MFDzDC7x6T96b9+59LFrXvHzmBP7A+/wBrumaxA==</latexit><latexit sha1_base64="xnsCujNDXLEYCQ0GpU0kcyOEAWo=">AAACCHicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFlwo7sK9gHtUDLpnTY0kwxJplBKf8C9W/0Fd+LWv/AP/AzTdhbaeuDC4Zx7c3NPlApurO9/eWvrG5tb24Wd4u7e/sFh6ei4YVSmGdaZEkq3ImpQcIl1y63AVqqRJpHAZjS8nfnNEWrDlXy04xTDhPYljzmj1kntzohqTA0XSnZLZb/iz0FWSZCTMuSodUvfnZ5iWYLSMkGNaQd+asMJ1ZYzgdNiJzOYUjakfWw7KmmCJpzMvzwl507pkVhpV9KSufp7YkITY8ZJ5DoTagdm2ZuJ/3qSM4w1ZUv7bXwTTrhMM4uSLdbHmSBWkVkqpMc1MivGjlCmubuAsAF1z1iXXdFFEywHsUoal5XArwQPV+XqfR5SAU7hDC4ggGuowh3UoA4MFDzDC7x6T96b9+59LFrXvHzmBP7A+/wBrumaxA==</latexit><latexit sha1_base64="xnsCujNDXLEYCQ0GpU0kcyOEAWo=">AAACCHicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFlwo7sK9gHtUDLpnTY0kwxJplBKf8C9W/0Fd+LWv/AP/AzTdhbaeuDC4Zx7c3NPlApurO9/eWvrG5tb24Wd4u7e/sFh6ei4YVSmGdaZEkq3ImpQcIl1y63AVqqRJpHAZjS8nfnNEWrDlXy04xTDhPYljzmj1kntzohqTA0XSnZLZb/iz0FWSZCTMuSodUvfnZ5iWYLSMkGNaQd+asMJ1ZYzgdNiJzOYUjakfWw7KmmCJpzMvzwl507pkVhpV9KSufp7YkITY8ZJ5DoTagdm2ZuJ/3qSM4w1ZUv7bXwTTrhMM4uSLdbHmSBWkVkqpMc1MivGjlCmubuAsAF1z1iXXdFFEywHsUoal5XArwQPV+XqfR5SAU7hDC4ggGuowh3UoA4MFDzDC7x6T96b9+59LFrXvHzmBP7A+/wBrumaxA==</latexit><latexit sha1_base64="xnsCujNDXLEYCQ0GpU0kcyOEAWo=">AAACCHicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFlwo7sK9gHtUDLpnTY0kwxJplBKf8C9W/0Fd+LWv/AP/AzTdhbaeuDC4Zx7c3NPlApurO9/eWvrG5tb24Wd4u7e/sFh6ei4YVSmGdaZEkq3ImpQcIl1y63AVqqRJpHAZjS8nfnNEWrDlXy04xTDhPYljzmj1kntzohqTA0XSnZLZb/iz0FWSZCTMuSodUvfnZ5iWYLSMkGNaQd+asMJ1ZYzgdNiJzOYUjakfWw7KmmCJpzMvzwl507pkVhpV9KSufp7YkITY8ZJ5DoTagdm2ZuJ/3qSM4w1ZUv7bXwTTrhMM4uSLdbHmSBWkVkqpMc1MivGjlCmubuAsAF1z1iXXdFFEywHsUoal5XArwQPV+XqfR5SAU7hDC4ggGuowh3UoA4MFDzDC7x6T96b9+59LFrXvHzmBP7A+/wBrumaxA==</latexit>

corresponds to weight of red area.

Technical definition (without Eve)

PK(k)

k

PU(u)

u



Real world / ideal world paradigm

Perfect Key Generation Device

Requirements
Correctness: 
Secrecy: K uniformly distributed and independent of E

KA
<latexit sha1_base64="dTskfinrxAh458OV7KP5F9SG5YI=">AAACCXicbVDLSgMxFM3UV62vqks3wSK4KjMi6LLqRnBTwT6gM5RMeqcNTTJDkhHK0C9w71Z/wZ249Sv8Az/DTDsLbT0QOJxzXzlhwpk2rvvllFZW19Y3ypuVre2d3b3q/kFbx6mi0KIxj1U3JBo4k9AyzHDoJgqICDl0wvFN7nceQWkWywczSSAQZChZxCgxVvJ9QcxIiexu2r/qV2tu3Z0BLxOvIDVUoNmvfvuDmKYCpKGcaN3z3MQEGVGGUQ7Tip9qSAgdkyH0LJVEgA6y2c1TfGKVAY5iZZ80eKb+7siI0HoiQluZ36gXvVz815OMQqQIXdhvossgYzJJDUg6Xx+lHJsY57HgAVNADZ9YQqhi9geYjogdY2x4FRuNtxjEMmmf1T237t2f1xrXRUhldISO0Sny0AVqoFvURC1EUYKe0Qt6dZ6cN+fd+ZiXlpyi5xD9gfP5AxffmvA=</latexit><latexit sha1_base64="dTskfinrxAh458OV7KP5F9SG5YI=">AAACCXicbVDLSgMxFM3UV62vqks3wSK4KjMi6LLqRnBTwT6gM5RMeqcNTTJDkhHK0C9w71Z/wZ249Sv8Az/DTDsLbT0QOJxzXzlhwpk2rvvllFZW19Y3ypuVre2d3b3q/kFbx6mi0KIxj1U3JBo4k9AyzHDoJgqICDl0wvFN7nceQWkWywczSSAQZChZxCgxVvJ9QcxIiexu2r/qV2tu3Z0BLxOvIDVUoNmvfvuDmKYCpKGcaN3z3MQEGVGGUQ7Tip9qSAgdkyH0LJVEgA6y2c1TfGKVAY5iZZ80eKb+7siI0HoiQluZ36gXvVz815OMQqQIXdhvossgYzJJDUg6Xx+lHJsY57HgAVNADZ9YQqhi9geYjogdY2x4FRuNtxjEMmmf1T237t2f1xrXRUhldISO0Sny0AVqoFvURC1EUYKe0Qt6dZ6cN+fd+ZiXlpyi5xD9gfP5AxffmvA=</latexit><latexit sha1_base64="dTskfinrxAh458OV7KP5F9SG5YI=">AAACCXicbVDLSgMxFM3UV62vqks3wSK4KjMi6LLqRnBTwT6gM5RMeqcNTTJDkhHK0C9w71Z/wZ249Sv8Az/DTDsLbT0QOJxzXzlhwpk2rvvllFZW19Y3ypuVre2d3b3q/kFbx6mi0KIxj1U3JBo4k9AyzHDoJgqICDl0wvFN7nceQWkWywczSSAQZChZxCgxVvJ9QcxIiexu2r/qV2tu3Z0BLxOvIDVUoNmvfvuDmKYCpKGcaN3z3MQEGVGGUQ7Tip9qSAgdkyH0LJVEgA6y2c1TfGKVAY5iZZ80eKb+7siI0HoiQluZ36gXvVz815OMQqQIXdhvossgYzJJDUg6Xx+lHJsY57HgAVNADZ9YQqhi9geYjogdY2x4FRuNtxjEMmmf1T237t2f1xrXRUhldISO0Sny0AVqoFvURC1EUYKe0Qt6dZ6cN+fd+ZiXlpyi5xD9gfP5AxffmvA=</latexit><latexit sha1_base64="dTskfinrxAh458OV7KP5F9SG5YI=">AAACCXicbVDLSgMxFM3UV62vqks3wSK4KjMi6LLqRnBTwT6gM5RMeqcNTTJDkhHK0C9w71Z/wZ249Sv8Az/DTDsLbT0QOJxzXzlhwpk2rvvllFZW19Y3ypuVre2d3b3q/kFbx6mi0KIxj1U3JBo4k9AyzHDoJgqICDl0wvFN7nceQWkWywczSSAQZChZxCgxVvJ9QcxIiexu2r/qV2tu3Z0BLxOvIDVUoNmvfvuDmKYCpKGcaN3z3MQEGVGGUQ7Tip9qSAgdkyH0LJVEgA6y2c1TfGKVAY5iZZ80eKb+7siI0HoiQluZ36gXvVz815OMQqQIXdhvossgYzJJDUg6Xx+lHJsY57HgAVNADZ9YQqhi9geYjogdY2x4FRuNtxjEMmmf1T237t2f1xrXRUhldISO0Sny0AVqoFvURC1EUYKe0Qt6dZ6cN+fd+ZiXlpyi5xD9gfP5AxffmvA=</latexit>

KB
<latexit sha1_base64="Ih9WKvatHRHUzrl9u+qMMhrTn9Q=">AAACCXicbVDLSgMxFM3UV62vqks3wSK4KjMi6LLUjeCmgn1AZyiZ9E4bmmSGJCOUoV/g3q3+gjtx61f4B36GmXYW2nogcDjnvnLChDNtXPfLKa2tb2xulbcrO7t7+wfVw6OOjlNFoU1jHqteSDRwJqFtmOHQSxQQEXLohpOb3O8+gtIslg9mmkAgyEiyiFFirOT7gpixEtndbNAcVGtu3Z0DrxKvIDVUoDWofvvDmKYCpKGcaN333MQEGVGGUQ6zip9qSAidkBH0LZVEgA6y+c0zfGaVIY5iZZ80eK7+7siI0HoqQluZ36iXvVz815OMQqQIXdpvousgYzJJDUi6WB+lHJsY57HgIVNADZ9aQqhi9geYjokdY2x4FRuNtxzEKulc1D237t1f1hrNIqQyOkGn6Bx56Ao10C1qoTaiKEHP6AW9Ok/Om/PufCxKS07Rc4z+wPn8ARl5mvE=</latexit><latexit sha1_base64="Ih9WKvatHRHUzrl9u+qMMhrTn9Q=">AAACCXicbVDLSgMxFM3UV62vqks3wSK4KjMi6LLUjeCmgn1AZyiZ9E4bmmSGJCOUoV/g3q3+gjtx61f4B36GmXYW2nogcDjnvnLChDNtXPfLKa2tb2xulbcrO7t7+wfVw6OOjlNFoU1jHqteSDRwJqFtmOHQSxQQEXLohpOb3O8+gtIslg9mmkAgyEiyiFFirOT7gpixEtndbNAcVGtu3Z0DrxKvIDVUoDWofvvDmKYCpKGcaN333MQEGVGGUQ6zip9qSAidkBH0LZVEgA6y+c0zfGaVIY5iZZ80eK7+7siI0HoqQluZ36iXvVz815OMQqQIXdpvousgYzJJDUi6WB+lHJsY57HgIVNADZ9aQqhi9geYjokdY2x4FRuNtxzEKulc1D237t1f1hrNIqQyOkGn6Bx56Ao10C1qoTaiKEHP6AW9Ok/Om/PufCxKS07Rc4z+wPn8ARl5mvE=</latexit><latexit sha1_base64="Ih9WKvatHRHUzrl9u+qMMhrTn9Q=">AAACCXicbVDLSgMxFM3UV62vqks3wSK4KjMi6LLUjeCmgn1AZyiZ9E4bmmSGJCOUoV/g3q3+gjtx61f4B36GmXYW2nogcDjnvnLChDNtXPfLKa2tb2xulbcrO7t7+wfVw6OOjlNFoU1jHqteSDRwJqFtmOHQSxQQEXLohpOb3O8+gtIslg9mmkAgyEiyiFFirOT7gpixEtndbNAcVGtu3Z0DrxKvIDVUoDWofvvDmKYCpKGcaN333MQEGVGGUQ6zip9qSAidkBH0LZVEgA6y+c0zfGaVIY5iZZ80eK7+7siI0HoqQluZ36iXvVz815OMQqQIXdpvousgYzJJDUi6WB+lHJsY57HgIVNADZ9aQqhi9geYjokdY2x4FRuNtxzEKulc1D237t1f1hrNIqQyOkGn6Bx56Ao10C1qoTaiKEHP6AW9Ok/Om/PufCxKS07Rc4z+wPn8ARl5mvE=</latexit><latexit sha1_base64="Ih9WKvatHRHUzrl9u+qMMhrTn9Q=">AAACCXicbVDLSgMxFM3UV62vqks3wSK4KjMi6LLUjeCmgn1AZyiZ9E4bmmSGJCOUoV/g3q3+gjtx61f4B36GmXYW2nogcDjnvnLChDNtXPfLKa2tb2xulbcrO7t7+wfVw6OOjlNFoU1jHqteSDRwJqFtmOHQSxQQEXLohpOb3O8+gtIslg9mmkAgyEiyiFFirOT7gpixEtndbNAcVGtu3Z0DrxKvIDVUoDWofvvDmKYCpKGcaN333MQEGVGGUQ6zip9qSAidkBH0LZVEgA6y+c0zfGaVIY5iZZ80eK7+7siI0HoqQluZ36iXvVz815OMQqQIXdpvousgYzJJDUi6WB+lHJsY57HgIVNADZ9aQqhi9geYjokdY2x4FRuNtxzEKulc1D237t1f1hrNIqQyOkGn6Bx56Ao10C1qoTaiKEHP6AW9Ok/Om/PufCxKS07Rc4z+wPn8ARl5mvE=</latexit>

KA = KB = K
<latexit sha1_base64="lBt+r/4cOIAv/66zsWdnQ95NMkQ=">AAACJ3icbVDLSgMxFL1TX7W+Rl26CRahqzIjgm6EWjeCmwr2AW0pmTTThmYyQ5IRytBf8D/cu9VfcCe6dOdnmGln0YcHAuee+8o9XsSZ0o7zbeXW1jc2t/LbhZ3dvf0D+/CoocJYElonIQ9ly8OKciZoXTPNaSuSFAcep01vdJvmm09UKhaKRz2OaDfAA8F8RrA2Us8udQKshzJI7ie9G3SN5sLqYmgXnbIzBVolbkaKkKHWs387/ZDEARWacKxU23Ui3U2w1IxwOil0YkUjTEZ4QNuGChxQ1U2mF03QmVH6yA+leUKjqTrfkeBAqXHgmcr0h2o5l4r/5gQj1JeYLO3X/lU3YSKKNRVktt6POdIhSk1DfSYp0XxsCCaSmQsQGWIzRhtrC8Yad9mIVdI4L7tO2X24KFaqmUl5OIFTKIELl1CBO6hBHQg8wyu8wbv1Yn1Yn9bXrDRnZT3HsADr5w+NHaYk</latexit><latexit sha1_base64="lBt+r/4cOIAv/66zsWdnQ95NMkQ=">AAACJ3icbVDLSgMxFL1TX7W+Rl26CRahqzIjgm6EWjeCmwr2AW0pmTTThmYyQ5IRytBf8D/cu9VfcCe6dOdnmGln0YcHAuee+8o9XsSZ0o7zbeXW1jc2t/LbhZ3dvf0D+/CoocJYElonIQ9ly8OKciZoXTPNaSuSFAcep01vdJvmm09UKhaKRz2OaDfAA8F8RrA2Us8udQKshzJI7ie9G3SN5sLqYmgXnbIzBVolbkaKkKHWs387/ZDEARWacKxU23Ui3U2w1IxwOil0YkUjTEZ4QNuGChxQ1U2mF03QmVH6yA+leUKjqTrfkeBAqXHgmcr0h2o5l4r/5gQj1JeYLO3X/lU3YSKKNRVktt6POdIhSk1DfSYp0XxsCCaSmQsQGWIzRhtrC8Yad9mIVdI4L7tO2X24KFaqmUl5OIFTKIELl1CBO6hBHQg8wyu8wbv1Yn1Yn9bXrDRnZT3HsADr5w+NHaYk</latexit><latexit sha1_base64="lBt+r/4cOIAv/66zsWdnQ95NMkQ=">AAACJ3icbVDLSgMxFL1TX7W+Rl26CRahqzIjgm6EWjeCmwr2AW0pmTTThmYyQ5IRytBf8D/cu9VfcCe6dOdnmGln0YcHAuee+8o9XsSZ0o7zbeXW1jc2t/LbhZ3dvf0D+/CoocJYElonIQ9ly8OKciZoXTPNaSuSFAcep01vdJvmm09UKhaKRz2OaDfAA8F8RrA2Us8udQKshzJI7ie9G3SN5sLqYmgXnbIzBVolbkaKkKHWs387/ZDEARWacKxU23Ui3U2w1IxwOil0YkUjTEZ4QNuGChxQ1U2mF03QmVH6yA+leUKjqTrfkeBAqXHgmcr0h2o5l4r/5gQj1JeYLO3X/lU3YSKKNRVktt6POdIhSk1DfSYp0XxsCCaSmQsQGWIzRhtrC8Yad9mIVdI4L7tO2X24KFaqmUl5OIFTKIELl1CBO6hBHQg8wyu8wbv1Yn1Yn9bXrDRnZT3HsADr5w+NHaYk</latexit><latexit sha1_base64="lBt+r/4cOIAv/66zsWdnQ95NMkQ=">AAACJ3icbVDLSgMxFL1TX7W+Rl26CRahqzIjgm6EWjeCmwr2AW0pmTTThmYyQ5IRytBf8D/cu9VfcCe6dOdnmGln0YcHAuee+8o9XsSZ0o7zbeXW1jc2t/LbhZ3dvf0D+/CoocJYElonIQ9ly8OKciZoXTPNaSuSFAcep01vdJvmm09UKhaKRz2OaDfAA8F8RrA2Us8udQKshzJI7ie9G3SN5sLqYmgXnbIzBVolbkaKkKHWs387/ZDEARWacKxU23Ui3U2w1IxwOil0YkUjTEZ4QNuGChxQ1U2mF03QmVH6yA+leUKjqTrfkeBAqXHgmcr0h2o5l4r/5gQj1JeYLO3X/lU3YSKKNRVktt6POdIhSk1DfSYp0XxsCCaSmQsQGWIzRhtrC8Yad9mIVdI4L7tO2X24KFaqmUl5OIFTKIELl1CBO6hBHQg8wyu8wbv1Yn1Yn9bXrDRnZT3HsADr5w+NHaYk</latexit>

E
<latexit sha1_base64="fBdhuAEDtQX7GZJHMhRNUEshaoc=">AAACB3icbVDLSgMxFL1TX7W+qi7dDBbBVZkRQZdFEVxWsA9sh5JJ77ShSWZIMkIZ+gHu3eovuBO3foZ/4GeYtrPQ1gOBwzn3lRMmnGnjeV9OYWV1bX2juFna2t7Z3SvvHzR1nCqKDRrzWLVDopEziQ3DDMd2opCIkGMrHF1P/dYjKs1ieW/GCQaCDCSLGCXGSg9dQcxQiexm0itXvKo3g7tM/JxUIEe9V/7u9mOaCpSGcqJ1x/cSE2REGUY5TkrdVGNC6IgMsGOpJAJ1kM0unrgnVum7Uazsk8adqb87MiK0HovQVk4v1IveVPzXk4xipAhd2G+iyyBjMkkNSjpfH6XcNbE7DcXtM4XU8LElhCpmf+DSIbFjjI2uZKPxF4NYJs2zqu9V/bvzSu0qD6kIR3AMp+DDBdTgFurQAAoSnuEFXp0n5815dz7mpQUn7zmEP3A+fwC7Fpo2</latexit><latexit sha1_base64="fBdhuAEDtQX7GZJHMhRNUEshaoc=">AAACB3icbVDLSgMxFL1TX7W+qi7dDBbBVZkRQZdFEVxWsA9sh5JJ77ShSWZIMkIZ+gHu3eovuBO3foZ/4GeYtrPQ1gOBwzn3lRMmnGnjeV9OYWV1bX2juFna2t7Z3SvvHzR1nCqKDRrzWLVDopEziQ3DDMd2opCIkGMrHF1P/dYjKs1ieW/GCQaCDCSLGCXGSg9dQcxQiexm0itXvKo3g7tM/JxUIEe9V/7u9mOaCpSGcqJ1x/cSE2REGUY5TkrdVGNC6IgMsGOpJAJ1kM0unrgnVum7Uazsk8adqb87MiK0HovQVk4v1IveVPzXk4xipAhd2G+iyyBjMkkNSjpfH6XcNbE7DcXtM4XU8LElhCpmf+DSIbFjjI2uZKPxF4NYJs2zqu9V/bvzSu0qD6kIR3AMp+DDBdTgFurQAAoSnuEFXp0n5815dz7mpQUn7zmEP3A+fwC7Fpo2</latexit><latexit sha1_base64="fBdhuAEDtQX7GZJHMhRNUEshaoc=">AAACB3icbVDLSgMxFL1TX7W+qi7dDBbBVZkRQZdFEVxWsA9sh5JJ77ShSWZIMkIZ+gHu3eovuBO3foZ/4GeYtrPQ1gOBwzn3lRMmnGnjeV9OYWV1bX2juFna2t7Z3SvvHzR1nCqKDRrzWLVDopEziQ3DDMd2opCIkGMrHF1P/dYjKs1ieW/GCQaCDCSLGCXGSg9dQcxQiexm0itXvKo3g7tM/JxUIEe9V/7u9mOaCpSGcqJ1x/cSE2REGUY5TkrdVGNC6IgMsGOpJAJ1kM0unrgnVum7Uazsk8adqb87MiK0HovQVk4v1IveVPzXk4xipAhd2G+iyyBjMkkNSjpfH6XcNbE7DcXtM4XU8LElhCpmf+DSIbFjjI2uZKPxF4NYJs2zqu9V/bvzSu0qD6kIR3AMp+DDBdTgFurQAAoSnuEFXp0n5815dz7mpQUn7zmEP3A+fwC7Fpo2</latexit><latexit sha1_base64="fBdhuAEDtQX7GZJHMhRNUEshaoc=">AAACB3icbVDLSgMxFL1TX7W+qi7dDBbBVZkRQZdFEVxWsA9sh5JJ77ShSWZIMkIZ+gHu3eovuBO3foZ/4GeYtrPQ1gOBwzn3lRMmnGnjeV9OYWV1bX2juFna2t7Z3SvvHzR1nCqKDRrzWLVDopEziQ3DDMd2opCIkGMrHF1P/dYjKs1ieW/GCQaCDCSLGCXGSg9dQcxQiexm0itXvKo3g7tM/JxUIEe9V/7u9mOaCpSGcqJ1x/cSE2REGUY5TkrdVGNC6IgMsGOpJAJ1kM0unrgnVum7Uazsk8adqb87MiK0HovQVk4v1IveVPzXk4xipAhd2G+iyyBjMkkNSjpfH6XcNbE7DcXtM4XU8LElhCpmf+DSIbFjjI2uZKPxF4NYJs2zqu9V/bvzSu0qD6kIR3AMp+DDBdTgFurQAAoSnuEFXp0n5815dz7mpQUn7zmEP3A+fwC7Fpo2</latexit>
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Real world / ideal world paradigm

KA
<latexit sha1_base64="dTskfinrxAh458OV7KP5F9SG5YI=">AAACCXicbVDLSgMxFM3UV62vqks3wSK4KjMi6LLqRnBTwT6gM5RMeqcNTTJDkhHK0C9w71Z/wZ249Sv8Az/DTDsLbT0QOJxzXzlhwpk2rvvllFZW19Y3ypuVre2d3b3q/kFbx6mi0KIxj1U3JBo4k9AyzHDoJgqICDl0wvFN7nceQWkWywczSSAQZChZxCgxVvJ9QcxIiexu2r/qV2tu3Z0BLxOvIDVUoNmvfvuDmKYCpKGcaN3z3MQEGVGGUQ7Tip9qSAgdkyH0LJVEgA6y2c1TfGKVAY5iZZ80eKb+7siI0HoiQluZ36gXvVz815OMQqQIXdhvossgYzJJDUg6Xx+lHJsY57HgAVNADZ9YQqhi9geYjogdY2x4FRuNtxjEMmmf1T237t2f1xrXRUhldISO0Sny0AVqoFvURC1EUYKe0Qt6dZ6cN+fd+ZiXlpyi5xD9gfP5AxffmvA=</latexit><latexit sha1_base64="dTskfinrxAh458OV7KP5F9SG5YI=">AAACCXicbVDLSgMxFM3UV62vqks3wSK4KjMi6LLqRnBTwT6gM5RMeqcNTTJDkhHK0C9w71Z/wZ249Sv8Az/DTDsLbT0QOJxzXzlhwpk2rvvllFZW19Y3ypuVre2d3b3q/kFbx6mi0KIxj1U3JBo4k9AyzHDoJgqICDl0wvFN7nceQWkWywczSSAQZChZxCgxVvJ9QcxIiexu2r/qV2tu3Z0BLxOvIDVUoNmvfvuDmKYCpKGcaN3z3MQEGVGGUQ7Tip9qSAgdkyH0LJVEgA6y2c1TfGKVAY5iZZ80eKb+7siI0HoiQluZ36gXvVz815OMQqQIXdhvossgYzJJDUg6Xx+lHJsY57HgAVNADZ9YQqhi9geYjogdY2x4FRuNtxjEMmmf1T237t2f1xrXRUhldISO0Sny0AVqoFvURC1EUYKe0Qt6dZ6cN+fd+ZiXlpyi5xD9gfP5AxffmvA=</latexit><latexit sha1_base64="dTskfinrxAh458OV7KP5F9SG5YI=">AAACCXicbVDLSgMxFM3UV62vqks3wSK4KjMi6LLqRnBTwT6gM5RMeqcNTTJDkhHK0C9w71Z/wZ249Sv8Az/DTDsLbT0QOJxzXzlhwpk2rvvllFZW19Y3ypuVre2d3b3q/kFbx6mi0KIxj1U3JBo4k9AyzHDoJgqICDl0wvFN7nceQWkWywczSSAQZChZxCgxVvJ9QcxIiexu2r/qV2tu3Z0BLxOvIDVUoNmvfvuDmKYCpKGcaN3z3MQEGVGGUQ7Tip9qSAgdkyH0LJVEgA6y2c1TfGKVAY5iZZ80eKb+7siI0HoiQluZ36gXvVz815OMQqQIXdhvossgYzJJDUg6Xx+lHJsY57HgAVNADZ9YQqhi9geYjogdY2x4FRuNtxjEMmmf1T237t2f1xrXRUhldISO0Sny0AVqoFvURC1EUYKe0Qt6dZ6cN+fd+ZiXlpyi5xD9gfP5AxffmvA=</latexit><latexit sha1_base64="dTskfinrxAh458OV7KP5F9SG5YI=">AAACCXicbVDLSgMxFM3UV62vqks3wSK4KjMi6LLqRnBTwT6gM5RMeqcNTTJDkhHK0C9w71Z/wZ249Sv8Az/DTDsLbT0QOJxzXzlhwpk2rvvllFZW19Y3ypuVre2d3b3q/kFbx6mi0KIxj1U3JBo4k9AyzHDoJgqICDl0wvFN7nceQWkWywczSSAQZChZxCgxVvJ9QcxIiexu2r/qV2tu3Z0BLxOvIDVUoNmvfvuDmKYCpKGcaN3z3MQEGVGGUQ7Tip9qSAgdkyH0LJVEgA6y2c1TfGKVAY5iZZ80eKb+7siI0HoiQluZ36gXvVz815OMQqQIXdhvossgYzJJDUg6Xx+lHJsY57HgAVNADZ9YQqhi9geYjogdY2x4FRuNtxjEMmmf1T237t2f1xrXRUhldISO0Sny0AVqoFvURC1EUYKe0Qt6dZ6cN+fd+ZiXlpyi5xD9gfP5AxffmvA=</latexit>

KB
<latexit sha1_base64="Ih9WKvatHRHUzrl9u+qMMhrTn9Q=">AAACCXicbVDLSgMxFM3UV62vqks3wSK4KjMi6LLUjeCmgn1AZyiZ9E4bmmSGJCOUoV/g3q3+gjtx61f4B36GmXYW2nogcDjnvnLChDNtXPfLKa2tb2xulbcrO7t7+wfVw6OOjlNFoU1jHqteSDRwJqFtmOHQSxQQEXLohpOb3O8+gtIslg9mmkAgyEiyiFFirOT7gpixEtndbNAcVGtu3Z0DrxKvIDVUoDWofvvDmKYCpKGcaN333MQEGVGGUQ6zip9qSAidkBH0LZVEgA6y+c0zfGaVIY5iZZ80eK7+7siI0HoqQluZ36iXvVz815OMQqQIXdpvousgYzJJDUi6WB+lHJsY57HgIVNADZ9aQqhi9geYjokdY2x4FRuNtxzEKulc1D237t1f1hrNIqQyOkGn6Bx56Ao10C1qoTaiKEHP6AW9Ok/Om/PufCxKS07Rc4z+wPn8ARl5mvE=</latexit><latexit sha1_base64="Ih9WKvatHRHUzrl9u+qMMhrTn9Q=">AAACCXicbVDLSgMxFM3UV62vqks3wSK4KjMi6LLUjeCmgn1AZyiZ9E4bmmSGJCOUoV/g3q3+gjtx61f4B36GmXYW2nogcDjnvnLChDNtXPfLKa2tb2xulbcrO7t7+wfVw6OOjlNFoU1jHqteSDRwJqFtmOHQSxQQEXLohpOb3O8+gtIslg9mmkAgyEiyiFFirOT7gpixEtndbNAcVGtu3Z0DrxKvIDVUoDWofvvDmKYCpKGcaN333MQEGVGGUQ6zip9qSAidkBH0LZVEgA6y+c0zfGaVIY5iZZ80eK7+7siI0HoqQluZ36iXvVz815OMQqQIXdpvousgYzJJDUi6WB+lHJsY57HgIVNADZ9aQqhi9geYjokdY2x4FRuNtxzEKulc1D237t1f1hrNIqQyOkGn6Bx56Ao10C1qoTaiKEHP6AW9Ok/Om/PufCxKS07Rc4z+wPn8ARl5mvE=</latexit><latexit sha1_base64="Ih9WKvatHRHUzrl9u+qMMhrTn9Q=">AAACCXicbVDLSgMxFM3UV62vqks3wSK4KjMi6LLUjeCmgn1AZyiZ9E4bmmSGJCOUoV/g3q3+gjtx61f4B36GmXYW2nogcDjnvnLChDNtXPfLKa2tb2xulbcrO7t7+wfVw6OOjlNFoU1jHqteSDRwJqFtmOHQSxQQEXLohpOb3O8+gtIslg9mmkAgyEiyiFFirOT7gpixEtndbNAcVGtu3Z0DrxKvIDVUoDWofvvDmKYCpKGcaN333MQEGVGGUQ6zip9qSAidkBH0LZVEgA6y+c0zfGaVIY5iZZ80eK7+7siI0HoqQluZ36iXvVz815OMQqQIXdpvousgYzJJDUi6WB+lHJsY57HgIVNADZ9aQqhi9geYjokdY2x4FRuNtxzEKulc1D237t1f1hrNIqQyOkGn6Bx56Ao10C1qoTaiKEHP6AW9Ok/Om/PufCxKS07Rc4z+wPn8ARl5mvE=</latexit><latexit sha1_base64="Ih9WKvatHRHUzrl9u+qMMhrTn9Q=">AAACCXicbVDLSgMxFM3UV62vqks3wSK4KjMi6LLUjeCmgn1AZyiZ9E4bmmSGJCOUoV/g3q3+gjtx61f4B36GmXYW2nogcDjnvnLChDNtXPfLKa2tb2xulbcrO7t7+wfVw6OOjlNFoU1jHqteSDRwJqFtmOHQSxQQEXLohpOb3O8+gtIslg9mmkAgyEiyiFFirOT7gpixEtndbNAcVGtu3Z0DrxKvIDVUoDWofvvDmKYCpKGcaN333MQEGVGGUQ6zip9qSAidkBH0LZVEgA6y+c0zfGaVIY5iZZ80eK7+7siI0HoqQluZ36iXvVz815OMQqQIXdpvousgYzJJDUi6WB+lHJsY57HgIVNADZ9aQqhi9geYjokdY2x4FRuNtxzEKulc1D237t1f1hrNIqQyOkGn6Bx56Ao10C1qoTaiKEHP6AW9Ok/Om/PufCxKS07Rc4z+wPn8ARl5mvE=</latexit>

KA
<latexit sha1_base64="dTskfinrxAh458OV7KP5F9SG5YI=">AAACCXicbVDLSgMxFM3UV62vqks3wSK4KjMi6LLqRnBTwT6gM5RMeqcNTTJDkhHK0C9w71Z/wZ249Sv8Az/DTDsLbT0QOJxzXzlhwpk2rvvllFZW19Y3ypuVre2d3b3q/kFbx6mi0KIxj1U3JBo4k9AyzHDoJgqICDl0wvFN7nceQWkWywczSSAQZChZxCgxVvJ9QcxIiexu2r/qV2tu3Z0BLxOvIDVUoNmvfvuDmKYCpKGcaN3z3MQEGVGGUQ7Tip9qSAgdkyH0LJVEgA6y2c1TfGKVAY5iZZ80eKb+7siI0HoiQluZ36gXvVz815OMQqQIXdhvossgYzJJDUg6Xx+lHJsY57HgAVNADZ9YQqhi9geYjogdY2x4FRuNtxjEMmmf1T237t2f1xrXRUhldISO0Sny0AVqoFvURC1EUYKe0Qt6dZ6cN+fd+ZiXlpyi5xD9gfP5AxffmvA=</latexit><latexit sha1_base64="dTskfinrxAh458OV7KP5F9SG5YI=">AAACCXicbVDLSgMxFM3UV62vqks3wSK4KjMi6LLqRnBTwT6gM5RMeqcNTTJDkhHK0C9w71Z/wZ249Sv8Az/DTDsLbT0QOJxzXzlhwpk2rvvllFZW19Y3ypuVre2d3b3q/kFbx6mi0KIxj1U3JBo4k9AyzHDoJgqICDl0wvFN7nceQWkWywczSSAQZChZxCgxVvJ9QcxIiexu2r/qV2tu3Z0BLxOvIDVUoNmvfvuDmKYCpKGcaN3z3MQEGVGGUQ7Tip9qSAgdkyH0LJVEgA6y2c1TfGKVAY5iZZ80eKb+7siI0HoiQluZ36gXvVz815OMQqQIXdhvossgYzJJDUg6Xx+lHJsY57HgAVNADZ9YQqhi9geYjogdY2x4FRuNtxjEMmmf1T237t2f1xrXRUhldISO0Sny0AVqoFvURC1EUYKe0Qt6dZ6cN+fd+ZiXlpyi5xD9gfP5AxffmvA=</latexit><latexit sha1_base64="dTskfinrxAh458OV7KP5F9SG5YI=">AAACCXicbVDLSgMxFM3UV62vqks3wSK4KjMi6LLqRnBTwT6gM5RMeqcNTTJDkhHK0C9w71Z/wZ249Sv8Az/DTDsLbT0QOJxzXzlhwpk2rvvllFZW19Y3ypuVre2d3b3q/kFbx6mi0KIxj1U3JBo4k9AyzHDoJgqICDl0wvFN7nceQWkWywczSSAQZChZxCgxVvJ9QcxIiexu2r/qV2tu3Z0BLxOvIDVUoNmvfvuDmKYCpKGcaN3z3MQEGVGGUQ7Tip9qSAgdkyH0LJVEgA6y2c1TfGKVAY5iZZ80eKb+7siI0HoiQluZ36gXvVz815OMQqQIXdhvossgYzJJDUg6Xx+lHJsY57HgAVNADZ9YQqhi9geYjogdY2x4FRuNtxjEMmmf1T237t2f1xrXRUhldISO0Sny0AVqoFvURC1EUYKe0Qt6dZ6cN+fd+ZiXlpyi5xD9gfP5AxffmvA=</latexit><latexit sha1_base64="dTskfinrxAh458OV7KP5F9SG5YI=">AAACCXicbVDLSgMxFM3UV62vqks3wSK4KjMi6LLqRnBTwT6gM5RMeqcNTTJDkhHK0C9w71Z/wZ249Sv8Az/DTDsLbT0QOJxzXzlhwpk2rvvllFZW19Y3ypuVre2d3b3q/kFbx6mi0KIxj1U3JBo4k9AyzHDoJgqICDl0wvFN7nceQWkWywczSSAQZChZxCgxVvJ9QcxIiexu2r/qV2tu3Z0BLxOvIDVUoNmvfvuDmKYCpKGcaN3z3MQEGVGGUQ7Tip9qSAgdkyH0LJVEgA6y2c1TfGKVAY5iZZ80eKb+7siI0HoiQluZ36gXvVz815OMQqQIXdhvossgYzJJDUg6Xx+lHJsY57HgAVNADZ9YQqhi9geYjogdY2x4FRuNtxjEMmmf1T237t2f1xrXRUhldISO0Sny0AVqoFvURC1EUYKe0Qt6dZ6cN+fd+ZiXlpyi5xD9gfP5AxffmvA=</latexit>

KB
<latexit sha1_base64="Ih9WKvatHRHUzrl9u+qMMhrTn9Q=">AAACCXicbVDLSgMxFM3UV62vqks3wSK4KjMi6LLUjeCmgn1AZyiZ9E4bmmSGJCOUoV/g3q3+gjtx61f4B36GmXYW2nogcDjnvnLChDNtXPfLKa2tb2xulbcrO7t7+wfVw6OOjlNFoU1jHqteSDRwJqFtmOHQSxQQEXLohpOb3O8+gtIslg9mmkAgyEiyiFFirOT7gpixEtndbNAcVGtu3Z0DrxKvIDVUoDWofvvDmKYCpKGcaN333MQEGVGGUQ6zip9qSAidkBH0LZVEgA6y+c0zfGaVIY5iZZ80eK7+7siI0HoqQluZ36iXvVz815OMQqQIXdpvousgYzJJDUi6WB+lHJsY57HgIVNADZ9aQqhi9geYjokdY2x4FRuNtxzEKulc1D237t1f1hrNIqQyOkGn6Bx56Ao10C1qoTaiKEHP6AW9Ok/Om/PufCxKS07Rc4z+wPn8ARl5mvE=</latexit><latexit sha1_base64="Ih9WKvatHRHUzrl9u+qMMhrTn9Q=">AAACCXicbVDLSgMxFM3UV62vqks3wSK4KjMi6LLUjeCmgn1AZyiZ9E4bmmSGJCOUoV/g3q3+gjtx61f4B36GmXYW2nogcDjnvnLChDNtXPfLKa2tb2xulbcrO7t7+wfVw6OOjlNFoU1jHqteSDRwJqFtmOHQSxQQEXLohpOb3O8+gtIslg9mmkAgyEiyiFFirOT7gpixEtndbNAcVGtu3Z0DrxKvIDVUoDWofvvDmKYCpKGcaN333MQEGVGGUQ6zip9qSAidkBH0LZVEgA6y+c0zfGaVIY5iZZ80eK7+7siI0HoqQluZ36iXvVz815OMQqQIXdpvousgYzJJDUi6WB+lHJsY57HgIVNADZ9aQqhi9geYjokdY2x4FRuNtxzEKulc1D237t1f1hrNIqQyOkGn6Bx56Ao10C1qoTaiKEHP6AW9Ok/Om/PufCxKS07Rc4z+wPn8ARl5mvE=</latexit><latexit sha1_base64="Ih9WKvatHRHUzrl9u+qMMhrTn9Q=">AAACCXicbVDLSgMxFM3UV62vqks3wSK4KjMi6LLUjeCmgn1AZyiZ9E4bmmSGJCOUoV/g3q3+gjtx61f4B36GmXYW2nogcDjnvnLChDNtXPfLKa2tb2xulbcrO7t7+wfVw6OOjlNFoU1jHqteSDRwJqFtmOHQSxQQEXLohpOb3O8+gtIslg9mmkAgyEiyiFFirOT7gpixEtndbNAcVGtu3Z0DrxKvIDVUoDWofvvDmKYCpKGcaN333MQEGVGGUQ6zip9qSAidkBH0LZVEgA6y+c0zfGaVIY5iZZ80eK7+7siI0HoqQluZ36iXvVz815OMQqQIXdpvousgYzJJDUi6WB+lHJsY57HgIVNADZ9aQqhi9geYjokdY2x4FRuNtxzEKulc1D237t1f1hrNIqQyOkGn6Bx56Ao10C1qoTaiKEHP6AW9Ok/Om/PufCxKS07Rc4z+wPn8ARl5mvE=</latexit><latexit sha1_base64="Ih9WKvatHRHUzrl9u+qMMhrTn9Q=">AAACCXicbVDLSgMxFM3UV62vqks3wSK4KjMi6LLUjeCmgn1AZyiZ9E4bmmSGJCOUoV/g3q3+gjtx61f4B36GmXYW2nogcDjnvnLChDNtXPfLKa2tb2xulbcrO7t7+wfVw6OOjlNFoU1jHqteSDRwJqFtmOHQSxQQEXLohpOb3O8+gtIslg9mmkAgyEiyiFFirOT7gpixEtndbNAcVGtu3Z0DrxKvIDVUoDWofvvDmKYCpKGcaN333MQEGVGGUQ6zip9qSAidkBH0LZVEgA6y+c0zfGaVIY5iZZ80eK7+7siI0HoqQluZ36iXvVz815OMQqQIXdpvousgYzJJDUi6WB+lHJsY57HgIVNADZ9aQqhi9geYjokdY2x4FRuNtxzEKulc1D237t1f1hrNIqQyOkGn6Bx56Ao10C1qoTaiKEHP6AW9Ok/Om/PufCxKS07Rc4z+wPn8ARl5mvE=</latexit>

E
<latexit sha1_base64="fBdhuAEDtQX7GZJHMhRNUEshaoc=">AAACB3icbVDLSgMxFL1TX7W+qi7dDBbBVZkRQZdFEVxWsA9sh5JJ77ShSWZIMkIZ+gHu3eovuBO3foZ/4GeYtrPQ1gOBwzn3lRMmnGnjeV9OYWV1bX2juFna2t7Z3SvvHzR1nCqKDRrzWLVDopEziQ3DDMd2opCIkGMrHF1P/dYjKs1ieW/GCQaCDCSLGCXGSg9dQcxQiexm0itXvKo3g7tM/JxUIEe9V/7u9mOaCpSGcqJ1x/cSE2REGUY5TkrdVGNC6IgMsGOpJAJ1kM0unrgnVum7Uazsk8adqb87MiK0HovQVk4v1IveVPzXk4xipAhd2G+iyyBjMkkNSjpfH6XcNbE7DcXtM4XU8LElhCpmf+DSIbFjjI2uZKPxF4NYJs2zqu9V/bvzSu0qD6kIR3AMp+DDBdTgFurQAAoSnuEFXp0n5815dz7mpQUn7zmEP3A+fwC7Fpo2</latexit><latexit sha1_base64="fBdhuAEDtQX7GZJHMhRNUEshaoc=">AAACB3icbVDLSgMxFL1TX7W+qi7dDBbBVZkRQZdFEVxWsA9sh5JJ77ShSWZIMkIZ+gHu3eovuBO3foZ/4GeYtrPQ1gOBwzn3lRMmnGnjeV9OYWV1bX2juFna2t7Z3SvvHzR1nCqKDRrzWLVDopEziQ3DDMd2opCIkGMrHF1P/dYjKs1ieW/GCQaCDCSLGCXGSg9dQcxQiexm0itXvKo3g7tM/JxUIEe9V/7u9mOaCpSGcqJ1x/cSE2REGUY5TkrdVGNC6IgMsGOpJAJ1kM0unrgnVum7Uazsk8adqb87MiK0HovQVk4v1IveVPzXk4xipAhd2G+iyyBjMkkNSjpfH6XcNbE7DcXtM4XU8LElhCpmf+DSIbFjjI2uZKPxF4NYJs2zqu9V/bvzSu0qD6kIR3AMp+DDBdTgFurQAAoSnuEFXp0n5815dz7mpQUn7zmEP3A+fwC7Fpo2</latexit><latexit sha1_base64="fBdhuAEDtQX7GZJHMhRNUEshaoc=">AAACB3icbVDLSgMxFL1TX7W+qi7dDBbBVZkRQZdFEVxWsA9sh5JJ77ShSWZIMkIZ+gHu3eovuBO3foZ/4GeYtrPQ1gOBwzn3lRMmnGnjeV9OYWV1bX2juFna2t7Z3SvvHzR1nCqKDRrzWLVDopEziQ3DDMd2opCIkGMrHF1P/dYjKs1ieW/GCQaCDCSLGCXGSg9dQcxQiexm0itXvKo3g7tM/JxUIEe9V/7u9mOaCpSGcqJ1x/cSE2REGUY5TkrdVGNC6IgMsGOpJAJ1kM0unrgnVum7Uazsk8adqb87MiK0HovQVk4v1IveVPzXk4xipAhd2G+iyyBjMkkNSjpfH6XcNbE7DcXtM4XU8LElhCpmf+DSIbFjjI2uZKPxF4NYJs2zqu9V/bvzSu0qD6kIR3AMp+DDBdTgFurQAAoSnuEFXp0n5815dz7mpQUn7zmEP3A+fwC7Fpo2</latexit><latexit sha1_base64="fBdhuAEDtQX7GZJHMhRNUEshaoc=">AAACB3icbVDLSgMxFL1TX7W+qi7dDBbBVZkRQZdFEVxWsA9sh5JJ77ShSWZIMkIZ+gHu3eovuBO3foZ/4GeYtrPQ1gOBwzn3lRMmnGnjeV9OYWV1bX2juFna2t7Z3SvvHzR1nCqKDRrzWLVDopEziQ3DDMd2opCIkGMrHF1P/dYjKs1ieW/GCQaCDCSLGCXGSg9dQcxQiexm0itXvKo3g7tM/JxUIEe9V/7u9mOaCpSGcqJ1x/cSE2REGUY5TkrdVGNC6IgMsGOpJAJ1kM0unrgnVum7Uazsk8adqb87MiK0HovQVk4v1IveVPzXk4xipAhd2G+iyyBjMkkNSjpfH6XcNbE7DcXtM4XU8LElhCpmf+DSIbFjjI2uZKPxF4NYJs2zqu9V/bvzSu0qD6kIR3AMp+DDBdTgFurQAAoSnuEFXp0n5815dz7mpQUn7zmEP3A+fwC7Fpo2</latexit>

E
<latexit sha1_base64="fBdhuAEDtQX7GZJHMhRNUEshaoc=">AAACB3icbVDLSgMxFL1TX7W+qi7dDBbBVZkRQZdFEVxWsA9sh5JJ77ShSWZIMkIZ+gHu3eovuBO3foZ/4GeYtrPQ1gOBwzn3lRMmnGnjeV9OYWV1bX2juFna2t7Z3SvvHzR1nCqKDRrzWLVDopEziQ3DDMd2opCIkGMrHF1P/dYjKs1ieW/GCQaCDCSLGCXGSg9dQcxQiexm0itXvKo3g7tM/JxUIEe9V/7u9mOaCpSGcqJ1x/cSE2REGUY5TkrdVGNC6IgMsGOpJAJ1kM0unrgnVum7Uazsk8adqb87MiK0HovQVk4v1IveVPzXk4xipAhd2G+iyyBjMkkNSjpfH6XcNbE7DcXtM4XU8LElhCpmf+DSIbFjjI2uZKPxF4NYJs2zqu9V/bvzSu0qD6kIR3AMp+DDBdTgFurQAAoSnuEFXp0n5815dz7mpQUn7zmEP3A+fwC7Fpo2</latexit><latexit sha1_base64="fBdhuAEDtQX7GZJHMhRNUEshaoc=">AAACB3icbVDLSgMxFL1TX7W+qi7dDBbBVZkRQZdFEVxWsA9sh5JJ77ShSWZIMkIZ+gHu3eovuBO3foZ/4GeYtrPQ1gOBwzn3lRMmnGnjeV9OYWV1bX2juFna2t7Z3SvvHzR1nCqKDRrzWLVDopEziQ3DDMd2opCIkGMrHF1P/dYjKs1ieW/GCQaCDCSLGCXGSg9dQcxQiexm0itXvKo3g7tM/JxUIEe9V/7u9mOaCpSGcqJ1x/cSE2REGUY5TkrdVGNC6IgMsGOpJAJ1kM0unrgnVum7Uazsk8adqb87MiK0HovQVk4v1IveVPzXk4xipAhd2G+iyyBjMkkNSjpfH6XcNbE7DcXtM4XU8LElhCpmf+DSIbFjjI2uZKPxF4NYJs2zqu9V/bvzSu0qD6kIR3AMp+DDBdTgFurQAAoSnuEFXp0n5815dz7mpQUn7zmEP3A+fwC7Fpo2</latexit><latexit sha1_base64="fBdhuAEDtQX7GZJHMhRNUEshaoc=">AAACB3icbVDLSgMxFL1TX7W+qi7dDBbBVZkRQZdFEVxWsA9sh5JJ77ShSWZIMkIZ+gHu3eovuBO3foZ/4GeYtrPQ1gOBwzn3lRMmnGnjeV9OYWV1bX2juFna2t7Z3SvvHzR1nCqKDRrzWLVDopEziQ3DDMd2opCIkGMrHF1P/dYjKs1ieW/GCQaCDCSLGCXGSg9dQcxQiexm0itXvKo3g7tM/JxUIEe9V/7u9mOaCpSGcqJ1x/cSE2REGUY5TkrdVGNC6IgMsGOpJAJ1kM0unrgnVum7Uazsk8adqb87MiK0HovQVk4v1IveVPzXk4xipAhd2G+iyyBjMkkNSjpfH6XcNbE7DcXtM4XU8LElhCpmf+DSIbFjjI2uZKPxF4NYJs2zqu9V/bvzSu0qD6kIR3AMp+DDBdTgFurQAAoSnuEFXp0n5815dz7mpQUn7zmEP3A+fwC7Fpo2</latexit><latexit sha1_base64="fBdhuAEDtQX7GZJHMhRNUEshaoc=">AAACB3icbVDLSgMxFL1TX7W+qi7dDBbBVZkRQZdFEVxWsA9sh5JJ77ShSWZIMkIZ+gHu3eovuBO3foZ/4GeYtrPQ1gOBwzn3lRMmnGnjeV9OYWV1bX2juFna2t7Z3SvvHzR1nCqKDRrzWLVDopEziQ3DDMd2opCIkGMrHF1P/dYjKs1ieW/GCQaCDCSLGCXGSg9dQcxQiexm0itXvKo3g7tM/JxUIEe9V/7u9mOaCpSGcqJ1x/cSE2REGUY5TkrdVGNC6IgMsGOpJAJ1kM0unrgnVum7Uazsk8adqb87MiK0HovQVk4v1IveVPzXk4xipAhd2G+iyyBjMkkNSjpfH6XcNbE7DcXtM4XU8LElhCpmf+DSIbFjjI2uZKPxF4NYJs2zqu9V/bvzSu0qD6kIR3AMp+DDBdTgFurQAAoSnuEFXp0n5815dz7mpQUn7zmEP3A+fwC7Fpo2</latexit>



QKD Protocol
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Perfect Key Generation Device
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real world ideal world

E

Real world / ideal world paradigm

Definition: The Protocol is   -secure if         and         have 
trace distance     from each other.

PKE
<latexit sha1_base64="9Wif0rdcoTPlbKdWHon3SmuCVrI="></latexit><latexit sha1_base64="9Wif0rdcoTPlbKdWHon3SmuCVrI="></latexit><latexit sha1_base64="9Wif0rdcoTPlbKdWHon3SmuCVrI="></latexit><latexit sha1_base64="9Wif0rdcoTPlbKdWHon3SmuCVrI="></latexit>

PKE
<latexit sha1_base64="9iJp9sJ2RKQHiOJS+A4EoQDQpqM=">AAACGHicdVDLSsNAFJ3UV62vqCtxM1gEVyWR2tZdUQTBTQX7gDaEyXTSDp1MwsxEKCH4H+7d6i+4E7fu/AM/w0kfoEUPDBzOuY+5x4sYlcqyPo3c0vLK6lp+vbCxubW9Y+7utWQYC0yaOGSh6HhIEkY5aSqqGOlEgqDAY6TtjS4zv31PhKQhv1PjiDgBGnDqU4yUllzzoOEmvQCpoQiSmxTO6VWaumbRKtm1qm1XoFUqn1VrVlkTu1I514pdsiYoghkarvnV64c4DghXmCEpu7YVKSdBQlHMSFroxZJECI/QgHQ15Sgg0kkmJ6TwWCt96IdCP67gRP3ZkaBAynHg6crsi3LRy8Q/PU4x8QXCC/uVX3MSyqNYEY6n6/2YQRXCLCXYp4JgxcaaICyovgDiIdJjlM6yoKOZ3w//J63Tkq3zui0X6xezkPLgEByBE2CDKqiDa9AATYDBA3gCz+DFeDRejTfjfVqaM2Y9++AXjI9vxRehPQ==</latexit><latexit sha1_base64="9iJp9sJ2RKQHiOJS+A4EoQDQpqM=">AAACGHicdVDLSsNAFJ3UV62vqCtxM1gEVyWR2tZdUQTBTQX7gDaEyXTSDp1MwsxEKCH4H+7d6i+4E7fu/AM/w0kfoEUPDBzOuY+5x4sYlcqyPo3c0vLK6lp+vbCxubW9Y+7utWQYC0yaOGSh6HhIEkY5aSqqGOlEgqDAY6TtjS4zv31PhKQhv1PjiDgBGnDqU4yUllzzoOEmvQCpoQiSmxTO6VWaumbRKtm1qm1XoFUqn1VrVlkTu1I514pdsiYoghkarvnV64c4DghXmCEpu7YVKSdBQlHMSFroxZJECI/QgHQ15Sgg0kkmJ6TwWCt96IdCP67gRP3ZkaBAynHg6crsi3LRy8Q/PU4x8QXCC/uVX3MSyqNYEY6n6/2YQRXCLCXYp4JgxcaaICyovgDiIdJjlM6yoKOZ3w//J63Tkq3zui0X6xezkPLgEByBE2CDKqiDa9AATYDBA3gCz+DFeDRejTfjfVqaM2Y9++AXjI9vxRehPQ==</latexit><latexit sha1_base64="9iJp9sJ2RKQHiOJS+A4EoQDQpqM=">AAACGHicdVDLSsNAFJ3UV62vqCtxM1gEVyWR2tZdUQTBTQX7gDaEyXTSDp1MwsxEKCH4H+7d6i+4E7fu/AM/w0kfoEUPDBzOuY+5x4sYlcqyPo3c0vLK6lp+vbCxubW9Y+7utWQYC0yaOGSh6HhIEkY5aSqqGOlEgqDAY6TtjS4zv31PhKQhv1PjiDgBGnDqU4yUllzzoOEmvQCpoQiSmxTO6VWaumbRKtm1qm1XoFUqn1VrVlkTu1I514pdsiYoghkarvnV64c4DghXmCEpu7YVKSdBQlHMSFroxZJECI/QgHQ15Sgg0kkmJ6TwWCt96IdCP67gRP3ZkaBAynHg6crsi3LRy8Q/PU4x8QXCC/uVX3MSyqNYEY6n6/2YQRXCLCXYp4JgxcaaICyovgDiIdJjlM6yoKOZ3w//J63Tkq3zui0X6xezkPLgEByBE2CDKqiDa9AATYDBA3gCz+DFeDRejTfjfVqaM2Y9++AXjI9vxRehPQ==</latexit><latexit sha1_base64="9iJp9sJ2RKQHiOJS+A4EoQDQpqM=">AAACGHicdVDLSsNAFJ3UV62vqCtxM1gEVyWR2tZdUQTBTQX7gDaEyXTSDp1MwsxEKCH4H+7d6i+4E7fu/AM/w0kfoEUPDBzOuY+5x4sYlcqyPo3c0vLK6lp+vbCxubW9Y+7utWQYC0yaOGSh6HhIEkY5aSqqGOlEgqDAY6TtjS4zv31PhKQhv1PjiDgBGnDqU4yUllzzoOEmvQCpoQiSmxTO6VWaumbRKtm1qm1XoFUqn1VrVlkTu1I514pdsiYoghkarvnV64c4DghXmCEpu7YVKSdBQlHMSFroxZJECI/QgHQ15Sgg0kkmJ6TwWCt96IdCP67gRP3ZkaBAynHg6crsi3LRy8Q/PU4x8QXCC/uVX3MSyqNYEY6n6/2YQRXCLCXYp4JgxcaaICyovgDiIdJjlM6yoKOZ3w//J63Tkq3zui0X6xezkPLgEByBE2CDKqiDa9AATYDBA3gCz+DFeDRejTfjfVqaM2Y9++AXjI9vxRehPQ==</latexit>

"
<latexit sha1_base64="tl6+ExZg6Dn6lPQOFoiz5C8OgZI=">AAACCHicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFl047KCfUA7lEx6pw3NJEOSKZTSH3DvVn/Bnbj1L/wDP8O0nYW2HrhwOOfe3NwTpYIb6/tf3tr6xubWdmGnuLu3f3BYOjpuGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ3vZn5zhNpwJR/tOMUwoX3JY86odVK7M6IaU8OFkt1S2a/4c5BVEuSkDDlq3dJ3p6dYlqC0TFBj2oGf2nBCteVM4LTYyQymlA1pH9uOSpqgCSfzL0/JuVN6JFbalbRkrv6emNDEmHESuc6E2oFZ9mbiv57kDGNN2dJ+G9+EEy7TzKJki/VxJohVZJYK6XGNzIqxI5Rp7i4gbEDdM9ZlV3TRBMtBrJLGZSXwK8HDVbl6m4dUgFM4gwsI4BqqcA81qAMDBc/wAq/ek/fmvXsfi9Y1L585gT/wPn8ArM6avQ==</latexit><latexit sha1_base64="tl6+ExZg6Dn6lPQOFoiz5C8OgZI=">AAACCHicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFl047KCfUA7lEx6pw3NJEOSKZTSH3DvVn/Bnbj1L/wDP8O0nYW2HrhwOOfe3NwTpYIb6/tf3tr6xubWdmGnuLu3f3BYOjpuGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ3vZn5zhNpwJR/tOMUwoX3JY86odVK7M6IaU8OFkt1S2a/4c5BVEuSkDDlq3dJ3p6dYlqC0TFBj2oGf2nBCteVM4LTYyQymlA1pH9uOSpqgCSfzL0/JuVN6JFbalbRkrv6emNDEmHESuc6E2oFZ9mbiv57kDGNN2dJ+G9+EEy7TzKJki/VxJohVZJYK6XGNzIqxI5Rp7i4gbEDdM9ZlV3TRBMtBrJLGZSXwK8HDVbl6m4dUgFM4gwsI4BqqcA81qAMDBc/wAq/ek/fmvXsfi9Y1L585gT/wPn8ArM6avQ==</latexit><latexit sha1_base64="tl6+ExZg6Dn6lPQOFoiz5C8OgZI=">AAACCHicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFl047KCfUA7lEx6pw3NJEOSKZTSH3DvVn/Bnbj1L/wDP8O0nYW2HrhwOOfe3NwTpYIb6/tf3tr6xubWdmGnuLu3f3BYOjpuGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ3vZn5zhNpwJR/tOMUwoX3JY86odVK7M6IaU8OFkt1S2a/4c5BVEuSkDDlq3dJ3p6dYlqC0TFBj2oGf2nBCteVM4LTYyQymlA1pH9uOSpqgCSfzL0/JuVN6JFbalbRkrv6emNDEmHESuc6E2oFZ9mbiv57kDGNN2dJ+G9+EEy7TzKJki/VxJohVZJYK6XGNzIqxI5Rp7i4gbEDdM9ZlV3TRBMtBrJLGZSXwK8HDVbl6m4dUgFM4gwsI4BqqcA81qAMDBc/wAq/ek/fmvXsfi9Y1L585gT/wPn8ArM6avQ==</latexit><latexit sha1_base64="tl6+ExZg6Dn6lPQOFoiz5C8OgZI=">AAACCHicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFl047KCfUA7lEx6pw3NJEOSKZTSH3DvVn/Bnbj1L/wDP8O0nYW2HrhwOOfe3NwTpYIb6/tf3tr6xubWdmGnuLu3f3BYOjpuGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ3vZn5zhNpwJR/tOMUwoX3JY86odVK7M6IaU8OFkt1S2a/4c5BVEuSkDDlq3dJ3p6dYlqC0TFBj2oGf2nBCteVM4LTYyQymlA1pH9uOSpqgCSfzL0/JuVN6JFbalbRkrv6emNDEmHESuc6E2oFZ9mbiv57kDGNN2dJ+G9+EEy7TzKJki/VxJohVZJYK6XGNzIqxI5Rp7i4gbEDdM9ZlV3TRBMtBrJLGZSXwK8HDVbl6m4dUgFM4gwsI4BqqcA81qAMDBc/wAq/ek/fmvXsfi9Y1L585gT/wPn8ArM6avQ==</latexit>

"
<latexit sha1_base64="tl6+ExZg6Dn6lPQOFoiz5C8OgZI=">AAACCHicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFl047KCfUA7lEx6pw3NJEOSKZTSH3DvVn/Bnbj1L/wDP8O0nYW2HrhwOOfe3NwTpYIb6/tf3tr6xubWdmGnuLu3f3BYOjpuGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ3vZn5zhNpwJR/tOMUwoX3JY86odVK7M6IaU8OFkt1S2a/4c5BVEuSkDDlq3dJ3p6dYlqC0TFBj2oGf2nBCteVM4LTYyQymlA1pH9uOSpqgCSfzL0/JuVN6JFbalbRkrv6emNDEmHESuc6E2oFZ9mbiv57kDGNN2dJ+G9+EEy7TzKJki/VxJohVZJYK6XGNzIqxI5Rp7i4gbEDdM9ZlV3TRBMtBrJLGZSXwK8HDVbl6m4dUgFM4gwsI4BqqcA81qAMDBc/wAq/ek/fmvXsfi9Y1L585gT/wPn8ArM6avQ==</latexit><latexit sha1_base64="tl6+ExZg6Dn6lPQOFoiz5C8OgZI=">AAACCHicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFl047KCfUA7lEx6pw3NJEOSKZTSH3DvVn/Bnbj1L/wDP8O0nYW2HrhwOOfe3NwTpYIb6/tf3tr6xubWdmGnuLu3f3BYOjpuGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ3vZn5zhNpwJR/tOMUwoX3JY86odVK7M6IaU8OFkt1S2a/4c5BVEuSkDDlq3dJ3p6dYlqC0TFBj2oGf2nBCteVM4LTYyQymlA1pH9uOSpqgCSfzL0/JuVN6JFbalbRkrv6emNDEmHESuc6E2oFZ9mbiv57kDGNN2dJ+G9+EEy7TzKJki/VxJohVZJYK6XGNzIqxI5Rp7i4gbEDdM9ZlV3TRBMtBrJLGZSXwK8HDVbl6m4dUgFM4gwsI4BqqcA81qAMDBc/wAq/ek/fmvXsfi9Y1L585gT/wPn8ArM6avQ==</latexit><latexit sha1_base64="tl6+ExZg6Dn6lPQOFoiz5C8OgZI=">AAACCHicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFl047KCfUA7lEx6pw3NJEOSKZTSH3DvVn/Bnbj1L/wDP8O0nYW2HrhwOOfe3NwTpYIb6/tf3tr6xubWdmGnuLu3f3BYOjpuGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ3vZn5zhNpwJR/tOMUwoX3JY86odVK7M6IaU8OFkt1S2a/4c5BVEuSkDDlq3dJ3p6dYlqC0TFBj2oGf2nBCteVM4LTYyQymlA1pH9uOSpqgCSfzL0/JuVN6JFbalbRkrv6emNDEmHESuc6E2oFZ9mbiv57kDGNN2dJ+G9+EEy7TzKJki/VxJohVZJYK6XGNzIqxI5Rp7i4gbEDdM9ZlV3TRBMtBrJLGZSXwK8HDVbl6m4dUgFM4gwsI4BqqcA81qAMDBc/wAq/ek/fmvXsfi9Y1L585gT/wPn8ArM6avQ==</latexit><latexit sha1_base64="tl6+ExZg6Dn6lPQOFoiz5C8OgZI=">AAACCHicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFl047KCfUA7lEx6pw3NJEOSKZTSH3DvVn/Bnbj1L/wDP8O0nYW2HrhwOOfe3NwTpYIb6/tf3tr6xubWdmGnuLu3f3BYOjpuGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ3vZn5zhNpwJR/tOMUwoX3JY86odVK7M6IaU8OFkt1S2a/4c5BVEuSkDDlq3dJ3p6dYlqC0TFBj2oGf2nBCteVM4LTYyQymlA1pH9uOSpqgCSfzL0/JuVN6JFbalbRkrv6emNDEmHESuc6E2oFZ9mbiv57kDGNN2dJ+G9+EEy7TzKJki/VxJohVZJYK6XGNzIqxI5Rp7i4gbEDdM9ZlV3TRBMtBrJLGZSXwK8HDVbl6m4dUgFM4gwsI4BqqcA81qAMDBc/wAq/ek/fmvXsfi9Y1L585gT/wPn8ArM6avQ==</latexit>

E



QKD Protocol Perfect Key Generation Device

real world ideal world

What does epsilon mean operationally?

Theorem: If the Protocol is   -secure then there exists a 
joint distribution such that, with probability at least         ,  

K K K KEE

K = K and E = E
1� "

<latexit sha1_base64="JF8f8nYHS0FKRbMwOQs/P7rzJF0=">AAACCnicbVDLSgNBEOz1GeMr6tHLYBC8GHZF0GPQi8cI5gHJEmYnvcmQ2dl1ZjYQlvyBd6/6C97Eqz/hH/gZTpI9aGJBQ1HVPT1dQSK4Nq775aysrq1vbBa2its7u3v7pYPDho5TxbDOYhGrVkA1Ci6xbrgR2EoU0igQ2AyGt1O/OUKleSwfzDhBP6J9yUPOqLGS7513RlRhormIZbdUdivuDGSZeDkpQ45at/Td6cUsjVAaJqjWbc9NjJ9RZTgTOCl2Uo0JZUPax7alkkao/Wz26Qk5tUqPhLGyJQ2Zqb8nMhppPY4C2xlRM9CL3lT815OcYagoW9hvwms/4zJJDUo2Xx+mgpiYTHMhPa6QGTG2hDLF7QWEDah9xtj0ijYabzGIZdK4qHhuxbu/LFdv8pAKcAwncAYeXEEV7qAGdWDwCM/wAq/Ok/PmvDsf89YVJ585gj9wPn8AkcKbLw==</latexit><latexit sha1_base64="JF8f8nYHS0FKRbMwOQs/P7rzJF0=">AAACCnicbVDLSgNBEOz1GeMr6tHLYBC8GHZF0GPQi8cI5gHJEmYnvcmQ2dl1ZjYQlvyBd6/6C97Eqz/hH/gZTpI9aGJBQ1HVPT1dQSK4Nq775aysrq1vbBa2its7u3v7pYPDho5TxbDOYhGrVkA1Ci6xbrgR2EoU0igQ2AyGt1O/OUKleSwfzDhBP6J9yUPOqLGS7513RlRhormIZbdUdivuDGSZeDkpQ45at/Td6cUsjVAaJqjWbc9NjJ9RZTgTOCl2Uo0JZUPax7alkkao/Wz26Qk5tUqPhLGyJQ2Zqb8nMhppPY4C2xlRM9CL3lT815OcYagoW9hvwms/4zJJDUo2Xx+mgpiYTHMhPa6QGTG2hDLF7QWEDah9xtj0ijYabzGIZdK4qHhuxbu/LFdv8pAKcAwncAYeXEEV7qAGdWDwCM/wAq/Ok/PmvDsf89YVJ585gj9wPn8AkcKbLw==</latexit><latexit sha1_base64="JF8f8nYHS0FKRbMwOQs/P7rzJF0=">AAACCnicbVDLSgNBEOz1GeMr6tHLYBC8GHZF0GPQi8cI5gHJEmYnvcmQ2dl1ZjYQlvyBd6/6C97Eqz/hH/gZTpI9aGJBQ1HVPT1dQSK4Nq775aysrq1vbBa2its7u3v7pYPDho5TxbDOYhGrVkA1Ci6xbrgR2EoU0igQ2AyGt1O/OUKleSwfzDhBP6J9yUPOqLGS7513RlRhormIZbdUdivuDGSZeDkpQ45at/Td6cUsjVAaJqjWbc9NjJ9RZTgTOCl2Uo0JZUPax7alkkao/Wz26Qk5tUqPhLGyJQ2Zqb8nMhppPY4C2xlRM9CL3lT815OcYagoW9hvwms/4zJJDUo2Xx+mgpiYTHMhPa6QGTG2hDLF7QWEDah9xtj0ijYabzGIZdK4qHhuxbu/LFdv8pAKcAwncAYeXEEV7qAGdWDwCM/wAq/Ok/PmvDsf89YVJ585gj9wPn8AkcKbLw==</latexit><latexit sha1_base64="JF8f8nYHS0FKRbMwOQs/P7rzJF0=">AAACCnicbVDLSgNBEOz1GeMr6tHLYBC8GHZF0GPQi8cI5gHJEmYnvcmQ2dl1ZjYQlvyBd6/6C97Eqz/hH/gZTpI9aGJBQ1HVPT1dQSK4Nq775aysrq1vbBa2its7u3v7pYPDho5TxbDOYhGrVkA1Ci6xbrgR2EoU0igQ2AyGt1O/OUKleSwfzDhBP6J9yUPOqLGS7513RlRhormIZbdUdivuDGSZeDkpQ45at/Td6cUsjVAaJqjWbc9NjJ9RZTgTOCl2Uo0JZUPax7alkkao/Wz26Qk5tUqPhLGyJQ2Zqb8nMhppPY4C2xlRM9CL3lT815OcYagoW9hvwms/4zJJDUo2Xx+mgpiYTHMhPa6QGTG2hDLF7QWEDah9xtj0ijYabzGIZdK4qHhuxbu/LFdv8pAKcAwncAYeXEEV7qAGdWDwCM/wAq/Ok/PmvDsf89YVJ585gj9wPn8AkcKbLw==</latexit>

"
<latexit sha1_base64="tl6+ExZg6Dn6lPQOFoiz5C8OgZI=">AAACCHicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFl047KCfUA7lEx6pw3NJEOSKZTSH3DvVn/Bnbj1L/wDP8O0nYW2HrhwOOfe3NwTpYIb6/tf3tr6xubWdmGnuLu3f3BYOjpuGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ3vZn5zhNpwJR/tOMUwoX3JY86odVK7M6IaU8OFkt1S2a/4c5BVEuSkDDlq3dJ3p6dYlqC0TFBj2oGf2nBCteVM4LTYyQymlA1pH9uOSpqgCSfzL0/JuVN6JFbalbRkrv6emNDEmHESuc6E2oFZ9mbiv57kDGNN2dJ+G9+EEy7TzKJki/VxJohVZJYK6XGNzIqxI5Rp7i4gbEDdM9ZlV3TRBMtBrJLGZSXwK8HDVbl6m4dUgFM4gwsI4BqqcA81qAMDBc/wAq/ek/fmvXsfi9Y1L585gT/wPn8ArM6avQ==</latexit><latexit sha1_base64="tl6+ExZg6Dn6lPQOFoiz5C8OgZI=">AAACCHicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFl047KCfUA7lEx6pw3NJEOSKZTSH3DvVn/Bnbj1L/wDP8O0nYW2HrhwOOfe3NwTpYIb6/tf3tr6xubWdmGnuLu3f3BYOjpuGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ3vZn5zhNpwJR/tOMUwoX3JY86odVK7M6IaU8OFkt1S2a/4c5BVEuSkDDlq3dJ3p6dYlqC0TFBj2oGf2nBCteVM4LTYyQymlA1pH9uOSpqgCSfzL0/JuVN6JFbalbRkrv6emNDEmHESuc6E2oFZ9mbiv57kDGNN2dJ+G9+EEy7TzKJki/VxJohVZJYK6XGNzIqxI5Rp7i4gbEDdM9ZlV3TRBMtBrJLGZSXwK8HDVbl6m4dUgFM4gwsI4BqqcA81qAMDBc/wAq/ek/fmvXsfi9Y1L585gT/wPn8ArM6avQ==</latexit><latexit sha1_base64="tl6+ExZg6Dn6lPQOFoiz5C8OgZI=">AAACCHicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFl047KCfUA7lEx6pw3NJEOSKZTSH3DvVn/Bnbj1L/wDP8O0nYW2HrhwOOfe3NwTpYIb6/tf3tr6xubWdmGnuLu3f3BYOjpuGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ3vZn5zhNpwJR/tOMUwoX3JY86odVK7M6IaU8OFkt1S2a/4c5BVEuSkDDlq3dJ3p6dYlqC0TFBj2oGf2nBCteVM4LTYyQymlA1pH9uOSpqgCSfzL0/JuVN6JFbalbRkrv6emNDEmHESuc6E2oFZ9mbiv57kDGNN2dJ+G9+EEy7TzKJki/VxJohVZJYK6XGNzIqxI5Rp7i4gbEDdM9ZlV3TRBMtBrJLGZSXwK8HDVbl6m4dUgFM4gwsI4BqqcA81qAMDBc/wAq/ek/fmvXsfi9Y1L585gT/wPn8ArM6avQ==</latexit><latexit sha1_base64="tl6+ExZg6Dn6lPQOFoiz5C8OgZI=">AAACCHicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFl047KCfUA7lEx6pw3NJEOSKZTSH3DvVn/Bnbj1L/wDP8O0nYW2HrhwOOfe3NwTpYIb6/tf3tr6xubWdmGnuLu3f3BYOjpuGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ3vZn5zhNpwJR/tOMUwoX3JY86odVK7M6IaU8OFkt1S2a/4c5BVEuSkDDlq3dJ3p6dYlqC0TFBj2oGf2nBCteVM4LTYyQymlA1pH9uOSpqgCSfzL0/JuVN6JFbalbRkrv6emNDEmHESuc6E2oFZ9mbiv57kDGNN2dJ+G9+EEy7TzKJki/VxJohVZJYK6XGNzIqxI5Rp7i4gbEDdM9ZlV3TRBMtBrJLGZSXwK8HDVbl6m4dUgFM4gwsI4BqqcA81qAMDBc/wAq/ek/fmvXsfi9Y1L585gT/wPn8ArM6avQ==</latexit>



s

real key
Proof idea

ideal key

k
<latexit sha1_base64="y+kBLtl+wTr54OUP0vtaeueVcks=">AAACB3icdVDLSgMxFM3UV62vqks3wSK4GiZS27orunFZwT6wHUomzbShSWZIMkIZ+gHu3eovuBO3foZ/4GeYaSto0QOBwzn35t57gpgzbTzvw8mtrK6tb+Q3C1vbO7t7xf2Dlo4SRWiTRDxSnQBrypmkTcMMp51YUSwCTtvB+Crz2/dUaRbJWzOJqS/wULKQEWysdNcT2IyUSMfTfrHkuahWRagCPbd8Xq15ZUtQpXJhFeR6M5TAAo1+8bM3iEgiqDSEY627yIuNn2JlGOF0WuglmsaYjPGQdi2VWFDtp7ONp/DEKgMYRso+aeBM/dmRYqH1RAS2MttQL3uZ+KcnGaGhwmRpvglrfspknBgqyXx8mHBoIpiFAgdMUWL4xBJMFLMXQDLC9htjoyvYaL7vh/+T1pmLbF435VL9chFSHhyBY3AKEKiCOrgGDdAEBEjwCJ7As/PgvDivztu8NOcseg7BLzjvX3Qsmq0=</latexit><latexit sha1_base64="y+kBLtl+wTr54OUP0vtaeueVcks=">AAACB3icdVDLSgMxFM3UV62vqks3wSK4GiZS27orunFZwT6wHUomzbShSWZIMkIZ+gHu3eovuBO3foZ/4GeYaSto0QOBwzn35t57gpgzbTzvw8mtrK6tb+Q3C1vbO7t7xf2Dlo4SRWiTRDxSnQBrypmkTcMMp51YUSwCTtvB+Crz2/dUaRbJWzOJqS/wULKQEWysdNcT2IyUSMfTfrHkuahWRagCPbd8Xq15ZUtQpXJhFeR6M5TAAo1+8bM3iEgiqDSEY627yIuNn2JlGOF0WuglmsaYjPGQdi2VWFDtp7ONp/DEKgMYRso+aeBM/dmRYqH1RAS2MttQL3uZ+KcnGaGhwmRpvglrfspknBgqyXx8mHBoIpiFAgdMUWL4xBJMFLMXQDLC9htjoyvYaL7vh/+T1pmLbF435VL9chFSHhyBY3AKEKiCOrgGDdAEBEjwCJ7As/PgvDivztu8NOcseg7BLzjvX3Qsmq0=</latexit><latexit sha1_base64="y+kBLtl+wTr54OUP0vtaeueVcks=">AAACB3icdVDLSgMxFM3UV62vqks3wSK4GiZS27orunFZwT6wHUomzbShSWZIMkIZ+gHu3eovuBO3foZ/4GeYaSto0QOBwzn35t57gpgzbTzvw8mtrK6tb+Q3C1vbO7t7xf2Dlo4SRWiTRDxSnQBrypmkTcMMp51YUSwCTtvB+Crz2/dUaRbJWzOJqS/wULKQEWysdNcT2IyUSMfTfrHkuahWRagCPbd8Xq15ZUtQpXJhFeR6M5TAAo1+8bM3iEgiqDSEY627yIuNn2JlGOF0WuglmsaYjPGQdi2VWFDtp7ONp/DEKgMYRso+aeBM/dmRYqH1RAS2MttQL3uZ+KcnGaGhwmRpvglrfspknBgqyXx8mHBoIpiFAgdMUWL4xBJMFLMXQDLC9htjoyvYaL7vh/+T1pmLbF435VL9chFSHhyBY3AKEKiCOrgGDdAEBEjwCJ7As/PgvDivztu8NOcseg7BLzjvX3Qsmq0=</latexit><latexit sha1_base64="y+kBLtl+wTr54OUP0vtaeueVcks=">AAACB3icdVDLSgMxFM3UV62vqks3wSK4GiZS27orunFZwT6wHUomzbShSWZIMkIZ+gHu3eovuBO3foZ/4GeYaSto0QOBwzn35t57gpgzbTzvw8mtrK6tb+Q3C1vbO7t7xf2Dlo4SRWiTRDxSnQBrypmkTcMMp51YUSwCTtvB+Crz2/dUaRbJWzOJqS/wULKQEWysdNcT2IyUSMfTfrHkuahWRagCPbd8Xq15ZUtQpXJhFeR6M5TAAo1+8bM3iEgiqDSEY627yIuNn2JlGOF0WuglmsaYjPGQdi2VWFDtp7ONp/DEKgMYRso+aeBM/dmRYqH1RAS2MttQL3uZ+KcnGaGhwmRpvglrfspknBgqyXx8mHBoIpiFAgdMUWL4xBJMFLMXQDLC9htjoyvYaL7vh/+T1pmLbF435VL9chFSHhyBY3AKEKiCOrgGDdAEBEjwCJ7As/PgvDivztu8NOcseg7BLzjvX3Qsmq0=</latexit>

k
<latexit sha1_base64="ID+ib9YYRnaUDXr4bsXGzOW9YQI=">AAACB3icdVDLSsNAFJ3UV62vqks3g0VwFZLGGLsrunFZwT6wDWUynbRDJ5MwMxFK6Ae4d6u/4E7c+hn+gZ/hpK2gRQ8MHM65d+69J0gYlcqyPozCyura+kZxs7S1vbO7V94/aMk4FZg0ccxi0QmQJIxy0lRUMdJJBEFRwEg7GF/lfvueCEljfqsmCfEjNOQ0pBgpLd31IqRGIsrG0365YpmOc+56LrRM16tZ1aomNafmuQ60TWuGClig0S9/9gYxTiPCFWZIyq5tJcrPkFAUMzIt9VJJEoTHaEi6mnIUEelns42n8EQrAxjGQj+u4Ez92ZGhSMpJFOjKfEO57OXinx6nmIQC4aX5KrzwM8qTVBGO5+PDlEEVwzwUOKCCYMUmmiAsqL4A4hHS3ygdXUlH830//J+0qqZtmfbNWaV+uQipCI7AMTgFNvBAHVyDBmgCDDh4BE/g2XgwXoxX421eWjAWPYfgF4z3L4H7mrY=</latexit><latexit sha1_base64="ID+ib9YYRnaUDXr4bsXGzOW9YQI=">AAACB3icdVDLSsNAFJ3UV62vqks3g0VwFZLGGLsrunFZwT6wDWUynbRDJ5MwMxFK6Ae4d6u/4E7c+hn+gZ/hpK2gRQ8MHM65d+69J0gYlcqyPozCyura+kZxs7S1vbO7V94/aMk4FZg0ccxi0QmQJIxy0lRUMdJJBEFRwEg7GF/lfvueCEljfqsmCfEjNOQ0pBgpLd31IqRGIsrG0365YpmOc+56LrRM16tZ1aomNafmuQ60TWuGClig0S9/9gYxTiPCFWZIyq5tJcrPkFAUMzIt9VJJEoTHaEi6mnIUEelns42n8EQrAxjGQj+u4Ez92ZGhSMpJFOjKfEO57OXinx6nmIQC4aX5KrzwM8qTVBGO5+PDlEEVwzwUOKCCYMUmmiAsqL4A4hHS3ygdXUlH830//J+0qqZtmfbNWaV+uQipCI7AMTgFNvBAHVyDBmgCDDh4BE/g2XgwXoxX421eWjAWPYfgF4z3L4H7mrY=</latexit><latexit sha1_base64="ID+ib9YYRnaUDXr4bsXGzOW9YQI=">AAACB3icdVDLSsNAFJ3UV62vqks3g0VwFZLGGLsrunFZwT6wDWUynbRDJ5MwMxFK6Ae4d6u/4E7c+hn+gZ/hpK2gRQ8MHM65d+69J0gYlcqyPozCyura+kZxs7S1vbO7V94/aMk4FZg0ccxi0QmQJIxy0lRUMdJJBEFRwEg7GF/lfvueCEljfqsmCfEjNOQ0pBgpLd31IqRGIsrG0365YpmOc+56LrRM16tZ1aomNafmuQ60TWuGClig0S9/9gYxTiPCFWZIyq5tJcrPkFAUMzIt9VJJEoTHaEi6mnIUEelns42n8EQrAxjGQj+u4Ez92ZGhSMpJFOjKfEO57OXinx6nmIQC4aX5KrzwM8qTVBGO5+PDlEEVwzwUOKCCYMUmmiAsqL4A4hHS3ygdXUlH830//J+0qqZtmfbNWaV+uQipCI7AMTgFNvBAHVyDBmgCDDh4BE/g2XgwXoxX421eWjAWPYfgF4z3L4H7mrY=</latexit><latexit sha1_base64="ID+ib9YYRnaUDXr4bsXGzOW9YQI=">AAACB3icdVDLSsNAFJ3UV62vqks3g0VwFZLGGLsrunFZwT6wDWUynbRDJ5MwMxFK6Ae4d6u/4E7c+hn+gZ/hpK2gRQ8MHM65d+69J0gYlcqyPozCyura+kZxs7S1vbO7V94/aMk4FZg0ccxi0QmQJIxy0lRUMdJJBEFRwEg7GF/lfvueCEljfqsmCfEjNOQ0pBgpLd31IqRGIsrG0365YpmOc+56LrRM16tZ1aomNafmuQ60TWuGClig0S9/9gYxTiPCFWZIyq5tJcrPkFAUMzIt9VJJEoTHaEi6mnIUEelns42n8EQrAxjGQj+u4Ez92ZGhSMpJFOjKfEO57OXinx6nmIQC4aX5KrzwM8qTVBGO5+PDlEEVwzwUOKCCYMUmmiAsqL4A4hHS3ygdXUlH830//J+0qqZtmfbNWaV+uQipCI7AMTgFNvBAHVyDBmgCDDh4BE/g2XgwXoxX421eWjAWPYfgF4z3L4H7mrY=</latexit>

PK(k)
<latexit sha1_base64="0Euoxs6dcdLF4NStxYDlLn8qH5g="></latexit><latexit sha1_base64="0Euoxs6dcdLF4NStxYDlLn8qH5g="></latexit><latexit sha1_base64="0Euoxs6dcdLF4NStxYDlLn8qH5g="></latexit><latexit sha1_base64="0Euoxs6dcdLF4NStxYDlLn8qH5g="></latexit>

PK(k)
<latexit sha1_base64="6wugfBM2POtqptly9fASh2/sxP8=">AAACGXicdVDLSsNAFJ34rPUVdaebwSLUTUmktnVXdCO4qWAf0IYwmU7aoZNJmJkIJQT8D/du9RfciVtX/oGf4aQP0KIHBg7n3Mfc40WMSmVZn8bS8srq2npuI7+5tb2za+7tt2QYC0yaOGSh6HhIEkY5aSqqGOlEgqDAY6Ttja4yv31PhKQhv1PjiDgBGnDqU4yUllzzsOEmvQCpoQiSmzQtzvkoPXXNglWya1XbrkCrVD6v1qyyJnalcqEVu2RNUAAzNFzzq9cPcRwQrjBDUnZtK1JOgoSimJE034sliRAeoQHpaspRQKSTTG5I4YlW+tAPhX5cwYn6syNBgZTjwNOV2RflopeJf3qcYuILhBf2K7/mJJRHsSIcT9f7MYMqhFlMsE8FwYqNNUFYUH0BxEOkxygdZl5HM78f/k9aZyVb53VbLtQvZyHlwBE4BkVggyqog2vQAE2AwQN4As/gxXg0Xo03431aumTMeg7ALxgf34GXoZ4=</latexit><latexit sha1_base64="6wugfBM2POtqptly9fASh2/sxP8=">AAACGXicdVDLSsNAFJ34rPUVdaebwSLUTUmktnVXdCO4qWAf0IYwmU7aoZNJmJkIJQT8D/du9RfciVtX/oGf4aQP0KIHBg7n3Mfc40WMSmVZn8bS8srq2npuI7+5tb2za+7tt2QYC0yaOGSh6HhIEkY5aSqqGOlEgqDAY6Ttja4yv31PhKQhv1PjiDgBGnDqU4yUllzzsOEmvQCpoQiSmzQtzvkoPXXNglWya1XbrkCrVD6v1qyyJnalcqEVu2RNUAAzNFzzq9cPcRwQrjBDUnZtK1JOgoSimJE034sliRAeoQHpaspRQKSTTG5I4YlW+tAPhX5cwYn6syNBgZTjwNOV2RflopeJf3qcYuILhBf2K7/mJJRHsSIcT9f7MYMqhFlMsE8FwYqNNUFYUH0BxEOkxygdZl5HM78f/k9aZyVb53VbLtQvZyHlwBE4BkVggyqog2vQAE2AwQN4As/gxXg0Xo03431aumTMeg7ALxgf34GXoZ4=</latexit><latexit sha1_base64="6wugfBM2POtqptly9fASh2/sxP8=">AAACGXicdVDLSsNAFJ34rPUVdaebwSLUTUmktnVXdCO4qWAf0IYwmU7aoZNJmJkIJQT8D/du9RfciVtX/oGf4aQP0KIHBg7n3Mfc40WMSmVZn8bS8srq2npuI7+5tb2za+7tt2QYC0yaOGSh6HhIEkY5aSqqGOlEgqDAY6Ttja4yv31PhKQhv1PjiDgBGnDqU4yUllzzsOEmvQCpoQiSmzQtzvkoPXXNglWya1XbrkCrVD6v1qyyJnalcqEVu2RNUAAzNFzzq9cPcRwQrjBDUnZtK1JOgoSimJE034sliRAeoQHpaspRQKSTTG5I4YlW+tAPhX5cwYn6syNBgZTjwNOV2RflopeJf3qcYuILhBf2K7/mJJRHsSIcT9f7MYMqhFlMsE8FwYqNNUFYUH0BxEOkxygdZl5HM78f/k9aZyVb53VbLtQvZyHlwBE4BkVggyqog2vQAE2AwQN4As/gxXg0Xo03431aumTMeg7ALxgf34GXoZ4=</latexit><latexit sha1_base64="6wugfBM2POtqptly9fASh2/sxP8=">AAACGXicdVDLSsNAFJ34rPUVdaebwSLUTUmktnVXdCO4qWAf0IYwmU7aoZNJmJkIJQT8D/du9RfciVtX/oGf4aQP0KIHBg7n3Mfc40WMSmVZn8bS8srq2npuI7+5tb2za+7tt2QYC0yaOGSh6HhIEkY5aSqqGOlEgqDAY6Ttja4yv31PhKQhv1PjiDgBGnDqU4yUllzzsOEmvQCpoQiSmzQtzvkoPXXNglWya1XbrkCrVD6v1qyyJnalcqEVu2RNUAAzNFzzq9cPcRwQrjBDUnZtK1JOgoSimJE034sliRAeoQHpaspRQKSTTG5I4YlW+tAPhX5cwYn6syNBgZTjwNOV2RflopeJf3qcYuILhBf2K7/mJJRHsSIcT9f7MYMqhFlMsE8FwYqNNUFYUH0BxEOkxygdZl5HM78f/k9aZyVb53VbLtQvZyHlwBE4BkVggyqog2vQAE2AwQN4As/gxXg0Xo03431aumTMeg7ALxgf34GXoZ4=</latexit>

Idea: Define K = K, except when red.

Recall: Red area corresponds to trace distance    ."<latexit sha1_base64="tl6+ExZg6Dn6lPQOFoiz5C8OgZI=">AAACCHicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFl047KCfUA7lEx6pw3NJEOSKZTSH3DvVn/Bnbj1L/wDP8O0nYW2HrhwOOfe3NwTpYIb6/tf3tr6xubWdmGnuLu3f3BYOjpuGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ3vZn5zhNpwJR/tOMUwoX3JY86odVK7M6IaU8OFkt1S2a/4c5BVEuSkDDlq3dJ3p6dYlqC0TFBj2oGf2nBCteVM4LTYyQymlA1pH9uOSpqgCSfzL0/JuVN6JFbalbRkrv6emNDEmHESuc6E2oFZ9mbiv57kDGNN2dJ+G9+EEy7TzKJki/VxJohVZJYK6XGNzIqxI5Rp7i4gbEDdM9ZlV3TRBMtBrJLGZSXwK8HDVbl6m4dUgFM4gwsI4BqqcA81qAMDBc/wAq/ek/fmvXsfi9Y1L585gT/wPn8ArM6avQ==</latexit><latexit sha1_base64="tl6+ExZg6Dn6lPQOFoiz5C8OgZI=">AAACCHicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFl047KCfUA7lEx6pw3NJEOSKZTSH3DvVn/Bnbj1L/wDP8O0nYW2HrhwOOfe3NwTpYIb6/tf3tr6xubWdmGnuLu3f3BYOjpuGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ3vZn5zhNpwJR/tOMUwoX3JY86odVK7M6IaU8OFkt1S2a/4c5BVEuSkDDlq3dJ3p6dYlqC0TFBj2oGf2nBCteVM4LTYyQymlA1pH9uOSpqgCSfzL0/JuVN6JFbalbRkrv6emNDEmHESuc6E2oFZ9mbiv57kDGNN2dJ+G9+EEy7TzKJki/VxJohVZJYK6XGNzIqxI5Rp7i4gbEDdM9ZlV3TRBMtBrJLGZSXwK8HDVbl6m4dUgFM4gwsI4BqqcA81qAMDBc/wAq/ek/fmvXsfi9Y1L585gT/wPn8ArM6avQ==</latexit><latexit sha1_base64="tl6+ExZg6Dn6lPQOFoiz5C8OgZI=">AAACCHicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFl047KCfUA7lEx6pw3NJEOSKZTSH3DvVn/Bnbj1L/wDP8O0nYW2HrhwOOfe3NwTpYIb6/tf3tr6xubWdmGnuLu3f3BYOjpuGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ3vZn5zhNpwJR/tOMUwoX3JY86odVK7M6IaU8OFkt1S2a/4c5BVEuSkDDlq3dJ3p6dYlqC0TFBj2oGf2nBCteVM4LTYyQymlA1pH9uOSpqgCSfzL0/JuVN6JFbalbRkrv6emNDEmHESuc6E2oFZ9mbiv57kDGNN2dJ+G9+EEy7TzKJki/VxJohVZJYK6XGNzIqxI5Rp7i4gbEDdM9ZlV3TRBMtBrJLGZSXwK8HDVbl6m4dUgFM4gwsI4BqqcA81qAMDBc/wAq/ek/fmvXsfi9Y1L585gT/wPn8ArM6avQ==</latexit><latexit sha1_base64="tl6+ExZg6Dn6lPQOFoiz5C8OgZI=">AAACCHicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFl047KCfUA7lEx6pw3NJEOSKZTSH3DvVn/Bnbj1L/wDP8O0nYW2HrhwOOfe3NwTpYIb6/tf3tr6xubWdmGnuLu3f3BYOjpuGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ3vZn5zhNpwJR/tOMUwoX3JY86odVK7M6IaU8OFkt1S2a/4c5BVEuSkDDlq3dJ3p6dYlqC0TFBj2oGf2nBCteVM4LTYyQymlA1pH9uOSpqgCSfzL0/JuVN6JFbalbRkrv6emNDEmHESuc6E2oFZ9mbiv57kDGNN2dJ+G9+EEy7TzKJki/VxJohVZJYK6XGNzIqxI5Rp7i4gbEDdM9ZlV3TRBMtBrJLGZSXwK8HDVbl6m4dUgFM4gwsI4BqqcA81qAMDBc/wAq/ek/fmvXsfi9Y1L585gT/wPn8ArM6avQ==</latexit>



QKD Protocol Perfect Key Generation Device

real world ideal world

What does epsilon mean operationally?

Theorem: If the Protocol is   -secure then there exists a 
joint distribution such that, with probability at least         ,  

K K K KEE

K = K and E = E
1� "

<latexit sha1_base64="JF8f8nYHS0FKRbMwOQs/P7rzJF0=">AAACCnicbVDLSgNBEOz1GeMr6tHLYBC8GHZF0GPQi8cI5gHJEmYnvcmQ2dl1ZjYQlvyBd6/6C97Eqz/hH/gZTpI9aGJBQ1HVPT1dQSK4Nq775aysrq1vbBa2its7u3v7pYPDho5TxbDOYhGrVkA1Ci6xbrgR2EoU0igQ2AyGt1O/OUKleSwfzDhBP6J9yUPOqLGS7513RlRhormIZbdUdivuDGSZeDkpQ45at/Td6cUsjVAaJqjWbc9NjJ9RZTgTOCl2Uo0JZUPax7alkkao/Wz26Qk5tUqPhLGyJQ2Zqb8nMhppPY4C2xlRM9CL3lT815OcYagoW9hvwms/4zJJDUo2Xx+mgpiYTHMhPa6QGTG2hDLF7QWEDah9xtj0ijYabzGIZdK4qHhuxbu/LFdv8pAKcAwncAYeXEEV7qAGdWDwCM/wAq/Ok/PmvDsf89YVJ585gj9wPn8AkcKbLw==</latexit><latexit sha1_base64="JF8f8nYHS0FKRbMwOQs/P7rzJF0=">AAACCnicbVDLSgNBEOz1GeMr6tHLYBC8GHZF0GPQi8cI5gHJEmYnvcmQ2dl1ZjYQlvyBd6/6C97Eqz/hH/gZTpI9aGJBQ1HVPT1dQSK4Nq775aysrq1vbBa2its7u3v7pYPDho5TxbDOYhGrVkA1Ci6xbrgR2EoU0igQ2AyGt1O/OUKleSwfzDhBP6J9yUPOqLGS7513RlRhormIZbdUdivuDGSZeDkpQ45at/Td6cUsjVAaJqjWbc9NjJ9RZTgTOCl2Uo0JZUPax7alkkao/Wz26Qk5tUqPhLGyJQ2Zqb8nMhppPY4C2xlRM9CL3lT815OcYagoW9hvwms/4zJJDUo2Xx+mgpiYTHMhPa6QGTG2hDLF7QWEDah9xtj0ijYabzGIZdK4qHhuxbu/LFdv8pAKcAwncAYeXEEV7qAGdWDwCM/wAq/Ok/PmvDsf89YVJ585gj9wPn8AkcKbLw==</latexit><latexit sha1_base64="JF8f8nYHS0FKRbMwOQs/P7rzJF0=">AAACCnicbVDLSgNBEOz1GeMr6tHLYBC8GHZF0GPQi8cI5gHJEmYnvcmQ2dl1ZjYQlvyBd6/6C97Eqz/hH/gZTpI9aGJBQ1HVPT1dQSK4Nq775aysrq1vbBa2its7u3v7pYPDho5TxbDOYhGrVkA1Ci6xbrgR2EoU0igQ2AyGt1O/OUKleSwfzDhBP6J9yUPOqLGS7513RlRhormIZbdUdivuDGSZeDkpQ45at/Td6cUsjVAaJqjWbc9NjJ9RZTgTOCl2Uo0JZUPax7alkkao/Wz26Qk5tUqPhLGyJQ2Zqb8nMhppPY4C2xlRM9CL3lT815OcYagoW9hvwms/4zJJDUo2Xx+mgpiYTHMhPa6QGTG2hDLF7QWEDah9xtj0ijYabzGIZdK4qHhuxbu/LFdv8pAKcAwncAYeXEEV7qAGdWDwCM/wAq/Ok/PmvDsf89YVJ585gj9wPn8AkcKbLw==</latexit><latexit sha1_base64="JF8f8nYHS0FKRbMwOQs/P7rzJF0=">AAACCnicbVDLSgNBEOz1GeMr6tHLYBC8GHZF0GPQi8cI5gHJEmYnvcmQ2dl1ZjYQlvyBd6/6C97Eqz/hH/gZTpI9aGJBQ1HVPT1dQSK4Nq775aysrq1vbBa2its7u3v7pYPDho5TxbDOYhGrVkA1Ci6xbrgR2EoU0igQ2AyGt1O/OUKleSwfzDhBP6J9yUPOqLGS7513RlRhormIZbdUdivuDGSZeDkpQ45at/Td6cUsjVAaJqjWbc9NjJ9RZTgTOCl2Uo0JZUPax7alkkao/Wz26Qk5tUqPhLGyJQ2Zqb8nMhppPY4C2xlRM9CL3lT815OcYagoW9hvwms/4zJJDUo2Xx+mgpiYTHMhPa6QGTG2hDLF7QWEDah9xtj0ijYabzGIZdK4qHhuxbu/LFdv8pAKcAwncAYeXEEV7qAGdWDwCM/wAq/Ok/PmvDsf89YVJ585gj9wPn8AkcKbLw==</latexit>

"
<latexit sha1_base64="tl6+ExZg6Dn6lPQOFoiz5C8OgZI=">AAACCHicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFl047KCfUA7lEx6pw3NJEOSKZTSH3DvVn/Bnbj1L/wDP8O0nYW2HrhwOOfe3NwTpYIb6/tf3tr6xubWdmGnuLu3f3BYOjpuGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ3vZn5zhNpwJR/tOMUwoX3JY86odVK7M6IaU8OFkt1S2a/4c5BVEuSkDDlq3dJ3p6dYlqC0TFBj2oGf2nBCteVM4LTYyQymlA1pH9uOSpqgCSfzL0/JuVN6JFbalbRkrv6emNDEmHESuc6E2oFZ9mbiv57kDGNN2dJ+G9+EEy7TzKJki/VxJohVZJYK6XGNzIqxI5Rp7i4gbEDdM9ZlV3TRBMtBrJLGZSXwK8HDVbl6m4dUgFM4gwsI4BqqcA81qAMDBc/wAq/ek/fmvXsfi9Y1L585gT/wPn8ArM6avQ==</latexit><latexit sha1_base64="tl6+ExZg6Dn6lPQOFoiz5C8OgZI=">AAACCHicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFl047KCfUA7lEx6pw3NJEOSKZTSH3DvVn/Bnbj1L/wDP8O0nYW2HrhwOOfe3NwTpYIb6/tf3tr6xubWdmGnuLu3f3BYOjpuGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ3vZn5zhNpwJR/tOMUwoX3JY86odVK7M6IaU8OFkt1S2a/4c5BVEuSkDDlq3dJ3p6dYlqC0TFBj2oGf2nBCteVM4LTYyQymlA1pH9uOSpqgCSfzL0/JuVN6JFbalbRkrv6emNDEmHESuc6E2oFZ9mbiv57kDGNN2dJ+G9+EEy7TzKJki/VxJohVZJYK6XGNzIqxI5Rp7i4gbEDdM9ZlV3TRBMtBrJLGZSXwK8HDVbl6m4dUgFM4gwsI4BqqcA81qAMDBc/wAq/ek/fmvXsfi9Y1L585gT/wPn8ArM6avQ==</latexit><latexit sha1_base64="tl6+ExZg6Dn6lPQOFoiz5C8OgZI=">AAACCHicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFl047KCfUA7lEx6pw3NJEOSKZTSH3DvVn/Bnbj1L/wDP8O0nYW2HrhwOOfe3NwTpYIb6/tf3tr6xubWdmGnuLu3f3BYOjpuGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ3vZn5zhNpwJR/tOMUwoX3JY86odVK7M6IaU8OFkt1S2a/4c5BVEuSkDDlq3dJ3p6dYlqC0TFBj2oGf2nBCteVM4LTYyQymlA1pH9uOSpqgCSfzL0/JuVN6JFbalbRkrv6emNDEmHESuc6E2oFZ9mbiv57kDGNN2dJ+G9+EEy7TzKJki/VxJohVZJYK6XGNzIqxI5Rp7i4gbEDdM9ZlV3TRBMtBrJLGZSXwK8HDVbl6m4dUgFM4gwsI4BqqcA81qAMDBc/wAq/ek/fmvXsfi9Y1L585gT/wPn8ArM6avQ==</latexit><latexit sha1_base64="tl6+ExZg6Dn6lPQOFoiz5C8OgZI=">AAACCHicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFl047KCfUA7lEx6pw3NJEOSKZTSH3DvVn/Bnbj1L/wDP8O0nYW2HrhwOOfe3NwTpYIb6/tf3tr6xubWdmGnuLu3f3BYOjpuGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ3vZn5zhNpwJR/tOMUwoX3JY86odVK7M6IaU8OFkt1S2a/4c5BVEuSkDDlq3dJ3p6dYlqC0TFBj2oGf2nBCteVM4LTYyQymlA1pH9uOSpqgCSfzL0/JuVN6JFbalbRkrv6emNDEmHESuc6E2oFZ9mbiv57kDGNN2dJ+G9+EEy7TzKJki/VxJohVZJYK6XGNzIqxI5Rp7i4gbEDdM9ZlV3TRBMtBrJLGZSXwK8HDVbl6m4dUgFM4gwsI4BqqcA81qAMDBc/wAq/ek/fmvXsfi9Y1L585gT/wPn8ArM6avQ==</latexit>



QKD Protocol Perfect Key Generation Device

real world ideal world

Interpretation: If the Protocol is   -secure then the 
probability that it behaves differently from a perfect device 
is at most   .

K K K KEE

"
<latexit sha1_base64="tl6+ExZg6Dn6lPQOFoiz5C8OgZI=">AAACCHicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFl047KCfUA7lEx6pw3NJEOSKZTSH3DvVn/Bnbj1L/wDP8O0nYW2HrhwOOfe3NwTpYIb6/tf3tr6xubWdmGnuLu3f3BYOjpuGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ3vZn5zhNpwJR/tOMUwoX3JY86odVK7M6IaU8OFkt1S2a/4c5BVEuSkDDlq3dJ3p6dYlqC0TFBj2oGf2nBCteVM4LTYyQymlA1pH9uOSpqgCSfzL0/JuVN6JFbalbRkrv6emNDEmHESuc6E2oFZ9mbiv57kDGNN2dJ+G9+EEy7TzKJki/VxJohVZJYK6XGNzIqxI5Rp7i4gbEDdM9ZlV3TRBMtBrJLGZSXwK8HDVbl6m4dUgFM4gwsI4BqqcA81qAMDBc/wAq/ek/fmvXsfi9Y1L585gT/wPn8ArM6avQ==</latexit><latexit sha1_base64="tl6+ExZg6Dn6lPQOFoiz5C8OgZI=">AAACCHicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFl047KCfUA7lEx6pw3NJEOSKZTSH3DvVn/Bnbj1L/wDP8O0nYW2HrhwOOfe3NwTpYIb6/tf3tr6xubWdmGnuLu3f3BYOjpuGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ3vZn5zhNpwJR/tOMUwoX3JY86odVK7M6IaU8OFkt1S2a/4c5BVEuSkDDlq3dJ3p6dYlqC0TFBj2oGf2nBCteVM4LTYyQymlA1pH9uOSpqgCSfzL0/JuVN6JFbalbRkrv6emNDEmHESuc6E2oFZ9mbiv57kDGNN2dJ+G9+EEy7TzKJki/VxJohVZJYK6XGNzIqxI5Rp7i4gbEDdM9ZlV3TRBMtBrJLGZSXwK8HDVbl6m4dUgFM4gwsI4BqqcA81qAMDBc/wAq/ek/fmvXsfi9Y1L585gT/wPn8ArM6avQ==</latexit><latexit sha1_base64="tl6+ExZg6Dn6lPQOFoiz5C8OgZI=">AAACCHicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFl047KCfUA7lEx6pw3NJEOSKZTSH3DvVn/Bnbj1L/wDP8O0nYW2HrhwOOfe3NwTpYIb6/tf3tr6xubWdmGnuLu3f3BYOjpuGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ3vZn5zhNpwJR/tOMUwoX3JY86odVK7M6IaU8OFkt1S2a/4c5BVEuSkDDlq3dJ3p6dYlqC0TFBj2oGf2nBCteVM4LTYyQymlA1pH9uOSpqgCSfzL0/JuVN6JFbalbRkrv6emNDEmHESuc6E2oFZ9mbiv57kDGNN2dJ+G9+EEy7TzKJki/VxJohVZJYK6XGNzIqxI5Rp7i4gbEDdM9ZlV3TRBMtBrJLGZSXwK8HDVbl6m4dUgFM4gwsI4BqqcA81qAMDBc/wAq/ek/fmvXsfi9Y1L585gT/wPn8ArM6avQ==</latexit><latexit sha1_base64="tl6+ExZg6Dn6lPQOFoiz5C8OgZI=">AAACCHicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFl047KCfUA7lEx6pw3NJEOSKZTSH3DvVn/Bnbj1L/wDP8O0nYW2HrhwOOfe3NwTpYIb6/tf3tr6xubWdmGnuLu3f3BYOjpuGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ3vZn5zhNpwJR/tOMUwoX3JY86odVK7M6IaU8OFkt1S2a/4c5BVEuSkDDlq3dJ3p6dYlqC0TFBj2oGf2nBCteVM4LTYyQymlA1pH9uOSpqgCSfzL0/JuVN6JFbalbRkrv6emNDEmHESuc6E2oFZ9mbiv57kDGNN2dJ+G9+EEy7TzKJki/VxJohVZJYK6XGNzIqxI5Rp7i4gbEDdM9ZlV3TRBMtBrJLGZSXwK8HDVbl6m4dUgFM4gwsI4BqqcA81qAMDBc/wAq/ek/fmvXsfi9Y1L585gT/wPn8ArM6avQ==</latexit>

"
<latexit sha1_base64="tl6+ExZg6Dn6lPQOFoiz5C8OgZI=">AAACCHicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFl047KCfUA7lEx6pw3NJEOSKZTSH3DvVn/Bnbj1L/wDP8O0nYW2HrhwOOfe3NwTpYIb6/tf3tr6xubWdmGnuLu3f3BYOjpuGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ3vZn5zhNpwJR/tOMUwoX3JY86odVK7M6IaU8OFkt1S2a/4c5BVEuSkDDlq3dJ3p6dYlqC0TFBj2oGf2nBCteVM4LTYyQymlA1pH9uOSpqgCSfzL0/JuVN6JFbalbRkrv6emNDEmHESuc6E2oFZ9mbiv57kDGNN2dJ+G9+EEy7TzKJki/VxJohVZJYK6XGNzIqxI5Rp7i4gbEDdM9ZlV3TRBMtBrJLGZSXwK8HDVbl6m4dUgFM4gwsI4BqqcA81qAMDBc/wAq/ek/fmvXsfi9Y1L585gT/wPn8ArM6avQ==</latexit><latexit sha1_base64="tl6+ExZg6Dn6lPQOFoiz5C8OgZI=">AAACCHicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFl047KCfUA7lEx6pw3NJEOSKZTSH3DvVn/Bnbj1L/wDP8O0nYW2HrhwOOfe3NwTpYIb6/tf3tr6xubWdmGnuLu3f3BYOjpuGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ3vZn5zhNpwJR/tOMUwoX3JY86odVK7M6IaU8OFkt1S2a/4c5BVEuSkDDlq3dJ3p6dYlqC0TFBj2oGf2nBCteVM4LTYyQymlA1pH9uOSpqgCSfzL0/JuVN6JFbalbRkrv6emNDEmHESuc6E2oFZ9mbiv57kDGNN2dJ+G9+EEy7TzKJki/VxJohVZJYK6XGNzIqxI5Rp7i4gbEDdM9ZlV3TRBMtBrJLGZSXwK8HDVbl6m4dUgFM4gwsI4BqqcA81qAMDBc/wAq/ek/fmvXsfi9Y1L585gT/wPn8ArM6avQ==</latexit><latexit sha1_base64="tl6+ExZg6Dn6lPQOFoiz5C8OgZI=">AAACCHicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFl047KCfUA7lEx6pw3NJEOSKZTSH3DvVn/Bnbj1L/wDP8O0nYW2HrhwOOfe3NwTpYIb6/tf3tr6xubWdmGnuLu3f3BYOjpuGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ3vZn5zhNpwJR/tOMUwoX3JY86odVK7M6IaU8OFkt1S2a/4c5BVEuSkDDlq3dJ3p6dYlqC0TFBj2oGf2nBCteVM4LTYyQymlA1pH9uOSpqgCSfzL0/JuVN6JFbalbRkrv6emNDEmHESuc6E2oFZ9mbiv57kDGNN2dJ+G9+EEy7TzKJki/VxJohVZJYK6XGNzIqxI5Rp7i4gbEDdM9ZlV3TRBMtBrJLGZSXwK8HDVbl6m4dUgFM4gwsI4BqqcA81qAMDBc/wAq/ek/fmvXsfi9Y1L585gT/wPn8ArM6avQ==</latexit><latexit sha1_base64="tl6+ExZg6Dn6lPQOFoiz5C8OgZI=">AAACCHicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFl047KCfUA7lEx6pw3NJEOSKZTSH3DvVn/Bnbj1L/wDP8O0nYW2HrhwOOfe3NwTpYIb6/tf3tr6xubWdmGnuLu3f3BYOjpuGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ3vZn5zhNpwJR/tOMUwoX3JY86odVK7M6IaU8OFkt1S2a/4c5BVEuSkDDlq3dJ3p6dYlqC0TFBj2oGf2nBCteVM4LTYyQymlA1pH9uOSpqgCSfzL0/JuVN6JFbalbRkrv6emNDEmHESuc6E2oFZ9mbiv57kDGNN2dJ+G9+EEy7TzKJki/VxJohVZJYK6XGNzIqxI5Rp7i4gbEDdM9ZlV3TRBMtBrJLGZSXwK8HDVbl6m4dUgFM4gwsI4BqqcA81qAMDBc/wAq/ek/fmvXsfi9Y1L585gT/wPn8ArM6avQ==</latexit>

What does epsilon mean operationally?



QKD Protocol Perfect Key Generation Device

real world ideal world

Quantum version

Theorem: If the Protocol is   -secure then there exists a 
state         and events      and      with probability           s.t. 

K K K KEE

⇢KE
<latexit sha1_base64="QWJIRM6vKINRyF4VOYkE30+sclE=">AAACK3icbVDLSsNAFJ3UV62vqks3g0VwISURQZdFEQQ3FewDmlAm05t26GQSZiZCCfkJ/8O9W/0FV4pbwc9w0mahrQcGDufc1xw/5kxp2363SkvLK6tr5fXKxubW9k51d6+tokRSaNGIR7LrEwWcCWhppjl0Ywkk9Dl0/PFV7nceQCoWiXs9icELyVCwgFGijdSvnqTudEg6lAAiw64cRf3UDYkeyTC9NUJBr7Ms61drdt2eAi8SpyA1VKDZr367g4gmIQhNOVGq59ix9lIiNaMcsoqbKIgJHZMh9AwVJATlpdODMnxklAEOImme0Hiq/u5ISajUJPRNZX6jmvdy8V9PMAqBJHRuvw4uvJSJONEg6Gx9kHCsI5wHhwdMAtV8YgihkpkfYDoiZow28VZMNM58EIukfVp37Lpzd1ZrXBYhldEBOkTHyEHnqIFuUBO1EEWP6Bm9oFfryXqzPqzPWWnJKnr20R9YXz/Tmamb</latexit><latexit sha1_base64="QWJIRM6vKINRyF4VOYkE30+sclE=">AAACK3icbVDLSsNAFJ3UV62vqks3g0VwISURQZdFEQQ3FewDmlAm05t26GQSZiZCCfkJ/8O9W/0FV4pbwc9w0mahrQcGDufc1xw/5kxp2363SkvLK6tr5fXKxubW9k51d6+tokRSaNGIR7LrEwWcCWhppjl0Ywkk9Dl0/PFV7nceQCoWiXs9icELyVCwgFGijdSvnqTudEg6lAAiw64cRf3UDYkeyTC9NUJBr7Ms61drdt2eAi8SpyA1VKDZr367g4gmIQhNOVGq59ix9lIiNaMcsoqbKIgJHZMh9AwVJATlpdODMnxklAEOImme0Hiq/u5ISajUJPRNZX6jmvdy8V9PMAqBJHRuvw4uvJSJONEg6Gx9kHCsI5wHhwdMAtV8YgihkpkfYDoiZow28VZMNM58EIukfVp37Lpzd1ZrXBYhldEBOkTHyEHnqIFuUBO1EEWP6Bm9oFfryXqzPqzPWWnJKnr20R9YXz/Tmamb</latexit><latexit sha1_base64="QWJIRM6vKINRyF4VOYkE30+sclE=">AAACK3icbVDLSsNAFJ3UV62vqks3g0VwISURQZdFEQQ3FewDmlAm05t26GQSZiZCCfkJ/8O9W/0FV4pbwc9w0mahrQcGDufc1xw/5kxp2363SkvLK6tr5fXKxubW9k51d6+tokRSaNGIR7LrEwWcCWhppjl0Ywkk9Dl0/PFV7nceQCoWiXs9icELyVCwgFGijdSvnqTudEg6lAAiw64cRf3UDYkeyTC9NUJBr7Ms61drdt2eAi8SpyA1VKDZr367g4gmIQhNOVGq59ix9lIiNaMcsoqbKIgJHZMh9AwVJATlpdODMnxklAEOImme0Hiq/u5ISajUJPRNZX6jmvdy8V9PMAqBJHRuvw4uvJSJONEg6Gx9kHCsI5wHhwdMAtV8YgihkpkfYDoiZow28VZMNM58EIukfVp37Lpzd1ZrXBYhldEBOkTHyEHnqIFuUBO1EEWP6Bm9oFfryXqzPqzPWWnJKnr20R9YXz/Tmamb</latexit><latexit sha1_base64="QWJIRM6vKINRyF4VOYkE30+sclE=">AAACK3icbVDLSsNAFJ3UV62vqks3g0VwISURQZdFEQQ3FewDmlAm05t26GQSZiZCCfkJ/8O9W/0FV4pbwc9w0mahrQcGDufc1xw/5kxp2363SkvLK6tr5fXKxubW9k51d6+tokRSaNGIR7LrEwWcCWhppjl0Ywkk9Dl0/PFV7nceQCoWiXs9icELyVCwgFGijdSvnqTudEg6lAAiw64cRf3UDYkeyTC9NUJBr7Ms61drdt2eAi8SpyA1VKDZr367g4gmIQhNOVGq59ix9lIiNaMcsoqbKIgJHZMh9AwVJATlpdODMnxklAEOImme0Hiq/u5ISajUJPRNZX6jmvdy8V9PMAqBJHRuvw4uvJSJONEg6Gx9kHCsI5wHhwdMAtV8YgihkpkfYDoiZow28VZMNM58EIukfVp37Lpzd1ZrXBYhldEBOkTHyEHnqIFuUBO1EEWP6Bm9oFfryXqzPqzPWWnJKnr20R9YXz/Tmamb</latexit>

⇢KE
<latexit sha1_base64="5OPfa4vK/TpjfHwRnf/RMIvdKCM=">AAACKnicbVDLSsNAFJ3UV62vqEs3g0UQhJKIoMuiCIKbCvYBTSiT6U07dDIJMxOhhHyE/+Herf6Cu+LWhZ/htM1CWw8MHM65rzlBwpnSjjOxSiura+sb5c3K1vbO7p69f9BScSopNGnMY9kJiALOBDQ10xw6iQQSBRzawehm6refQCoWi0c9TsCPyECwkFGijdSzzzJvNiQLeAo59uQw7mVeRPRQRtm9EQp6m+d5z646NWcGvEzcglRRgUbP/vb6MU0jEJpyolTXdRLtZ0RqRjnkFS9VkBA6IgPoGipIBMrPZvfk+MQofRzG0jyh8Uz93ZGRSKlxFJjK6Y1q0ZuK/3qCUQgloQv7dXjlZ0wkqQZB5+vDlGMd42luuM8kUM3HhhAqmfkBpkNixmiTbsVE4y4GsUxa5zXXqbkPF9X6dRFSGR2hY3SKXHSJ6ugONVATUfSMXtEberderA9rYn3OS0tW0XOI/sD6+gH0Hako</latexit><latexit sha1_base64="5OPfa4vK/TpjfHwRnf/RMIvdKCM=">AAACKnicbVDLSsNAFJ3UV62vqEs3g0UQhJKIoMuiCIKbCvYBTSiT6U07dDIJMxOhhHyE/+Herf6Cu+LWhZ/htM1CWw8MHM65rzlBwpnSjjOxSiura+sb5c3K1vbO7p69f9BScSopNGnMY9kJiALOBDQ10xw6iQQSBRzawehm6refQCoWi0c9TsCPyECwkFGijdSzzzJvNiQLeAo59uQw7mVeRPRQRtm9EQp6m+d5z646NWcGvEzcglRRgUbP/vb6MU0jEJpyolTXdRLtZ0RqRjnkFS9VkBA6IgPoGipIBMrPZvfk+MQofRzG0jyh8Uz93ZGRSKlxFJjK6Y1q0ZuK/3qCUQgloQv7dXjlZ0wkqQZB5+vDlGMd42luuM8kUM3HhhAqmfkBpkNixmiTbsVE4y4GsUxa5zXXqbkPF9X6dRFSGR2hY3SKXHSJ6ugONVATUfSMXtEberderA9rYn3OS0tW0XOI/sD6+gH0Hako</latexit><latexit sha1_base64="5OPfa4vK/TpjfHwRnf/RMIvdKCM=">AAACKnicbVDLSsNAFJ3UV62vqEs3g0UQhJKIoMuiCIKbCvYBTSiT6U07dDIJMxOhhHyE/+Herf6Cu+LWhZ/htM1CWw8MHM65rzlBwpnSjjOxSiura+sb5c3K1vbO7p69f9BScSopNGnMY9kJiALOBDQ10xw6iQQSBRzawehm6refQCoWi0c9TsCPyECwkFGijdSzzzJvNiQLeAo59uQw7mVeRPRQRtm9EQp6m+d5z646NWcGvEzcglRRgUbP/vb6MU0jEJpyolTXdRLtZ0RqRjnkFS9VkBA6IgPoGipIBMrPZvfk+MQofRzG0jyh8Uz93ZGRSKlxFJjK6Y1q0ZuK/3qCUQgloQv7dXjlZ0wkqQZB5+vDlGMd42luuM8kUM3HhhAqmfkBpkNixmiTbsVE4y4GsUxa5zXXqbkPF9X6dRFSGR2hY3SKXHSJ6ugONVATUfSMXtEberderA9rYn3OS0tW0XOI/sD6+gH0Hako</latexit><latexit sha1_base64="5OPfa4vK/TpjfHwRnf/RMIvdKCM=">AAACKnicbVDLSsNAFJ3UV62vqEs3g0UQhJKIoMuiCIKbCvYBTSiT6U07dDIJMxOhhHyE/+Herf6Cu+LWhZ/htM1CWw8MHM65rzlBwpnSjjOxSiura+sb5c3K1vbO7p69f9BScSopNGnMY9kJiALOBDQ10xw6iQQSBRzawehm6refQCoWi0c9TsCPyECwkFGijdSzzzJvNiQLeAo59uQw7mVeRPRQRtm9EQp6m+d5z646NWcGvEzcglRRgUbP/vb6MU0jEJpyolTXdRLtZ0RqRjnkFS9VkBA6IgPoGipIBMrPZvfk+MQofRzG0jyh8Uz93ZGRSKlxFJjK6Y1q0ZuK/3qCUQgloQv7dXjlZ0wkqQZB5+vDlGMd42luuM8kUM3HhhAqmfkBpkNixmiTbsVE4y4GsUxa5zXXqbkPF9X6dRFSGR2hY3SKXHSJ6ugONVATUfSMXtEberderA9rYn3OS0tW0XOI/sD6+gH0Hako</latexit>

and
1� "

<latexit sha1_base64="JF8f8nYHS0FKRbMwOQs/P7rzJF0=">AAACCnicbVDLSgNBEOz1GeMr6tHLYBC8GHZF0GPQi8cI5gHJEmYnvcmQ2dl1ZjYQlvyBd6/6C97Eqz/hH/gZTpI9aGJBQ1HVPT1dQSK4Nq775aysrq1vbBa2its7u3v7pYPDho5TxbDOYhGrVkA1Ci6xbrgR2EoU0igQ2AyGt1O/OUKleSwfzDhBP6J9yUPOqLGS7513RlRhormIZbdUdivuDGSZeDkpQ45at/Td6cUsjVAaJqjWbc9NjJ9RZTgTOCl2Uo0JZUPax7alkkao/Wz26Qk5tUqPhLGyJQ2Zqb8nMhppPY4C2xlRM9CL3lT815OcYagoW9hvwms/4zJJDUo2Xx+mgpiYTHMhPa6QGTG2hDLF7QWEDah9xtj0ijYabzGIZdK4qHhuxbu/LFdv8pAKcAwncAYeXEEV7qAGdWDwCM/wAq/Ok/PmvDsf89YVJ585gj9wPn8AkcKbLw==</latexit><latexit sha1_base64="JF8f8nYHS0FKRbMwOQs/P7rzJF0=">AAACCnicbVDLSgNBEOz1GeMr6tHLYBC8GHZF0GPQi8cI5gHJEmYnvcmQ2dl1ZjYQlvyBd6/6C97Eqz/hH/gZTpI9aGJBQ1HVPT1dQSK4Nq775aysrq1vbBa2its7u3v7pYPDho5TxbDOYhGrVkA1Ci6xbrgR2EoU0igQ2AyGt1O/OUKleSwfzDhBP6J9yUPOqLGS7513RlRhormIZbdUdivuDGSZeDkpQ45at/Td6cUsjVAaJqjWbc9NjJ9RZTgTOCl2Uo0JZUPax7alkkao/Wz26Qk5tUqPhLGyJQ2Zqb8nMhppPY4C2xlRM9CL3lT815OcYagoW9hvwms/4zJJDUo2Xx+mgpiYTHMhPa6QGTG2hDLF7QWEDah9xtj0ijYabzGIZdK4qHhuxbu/LFdv8pAKcAwncAYeXEEV7qAGdWDwCM/wAq/Ok/PmvDsf89YVJ585gj9wPn8AkcKbLw==</latexit><latexit sha1_base64="JF8f8nYHS0FKRbMwOQs/P7rzJF0=">AAACCnicbVDLSgNBEOz1GeMr6tHLYBC8GHZF0GPQi8cI5gHJEmYnvcmQ2dl1ZjYQlvyBd6/6C97Eqz/hH/gZTpI9aGJBQ1HVPT1dQSK4Nq775aysrq1vbBa2its7u3v7pYPDho5TxbDOYhGrVkA1Ci6xbrgR2EoU0igQ2AyGt1O/OUKleSwfzDhBP6J9yUPOqLGS7513RlRhormIZbdUdivuDGSZeDkpQ45at/Td6cUsjVAaJqjWbc9NjJ9RZTgTOCl2Uo0JZUPax7alkkao/Wz26Qk5tUqPhLGyJQ2Zqb8nMhppPY4C2xlRM9CL3lT815OcYagoW9hvwms/4zJJDUo2Xx+mgpiYTHMhPa6QGTG2hDLF7QWEDah9xtj0ijYabzGIZdK4qHhuxbu/LFdv8pAKcAwncAYeXEEV7qAGdWDwCM/wAq/Ok/PmvDsf89YVJ585gj9wPn8AkcKbLw==</latexit><latexit sha1_base64="JF8f8nYHS0FKRbMwOQs/P7rzJF0=">AAACCnicbVDLSgNBEOz1GeMr6tHLYBC8GHZF0GPQi8cI5gHJEmYnvcmQ2dl1ZjYQlvyBd6/6C97Eqz/hH/gZTpI9aGJBQ1HVPT1dQSK4Nq775aysrq1vbBa2its7u3v7pYPDho5TxbDOYhGrVkA1Ci6xbrgR2EoU0igQ2AyGt1O/OUKleSwfzDhBP6J9yUPOqLGS7513RlRhormIZbdUdivuDGSZeDkpQ45at/Td6cUsjVAaJqjWbc9NjJ9RZTgTOCl2Uo0JZUPax7alkkao/Wz26Qk5tUqPhLGyJQ2Zqb8nMhppPY4C2xlRM9CL3lT815OcYagoW9hvwms/4zJJDUo2Xx+mgpiYTHMhPa6QGTG2hDLF7QWEDah9xtj0ijYabzGIZdK4qHhuxbu/LFdv8pAKcAwncAYeXEEV7qAGdWDwCM/wAq/Ok/PmvDsf89YVJ585gj9wPn8AkcKbLw==</latexit>

"
<latexit sha1_base64="tl6+ExZg6Dn6lPQOFoiz5C8OgZI=">AAACCHicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFl047KCfUA7lEx6pw3NJEOSKZTSH3DvVn/Bnbj1L/wDP8O0nYW2HrhwOOfe3NwTpYIb6/tf3tr6xubWdmGnuLu3f3BYOjpuGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ3vZn5zhNpwJR/tOMUwoX3JY86odVK7M6IaU8OFkt1S2a/4c5BVEuSkDDlq3dJ3p6dYlqC0TFBj2oGf2nBCteVM4LTYyQymlA1pH9uOSpqgCSfzL0/JuVN6JFbalbRkrv6emNDEmHESuc6E2oFZ9mbiv57kDGNN2dJ+G9+EEy7TzKJki/VxJohVZJYK6XGNzIqxI5Rp7i4gbEDdM9ZlV3TRBMtBrJLGZSXwK8HDVbl6m4dUgFM4gwsI4BqqcA81qAMDBc/wAq/ek/fmvXsfi9Y1L585gT/wPn8ArM6avQ==</latexit><latexit sha1_base64="tl6+ExZg6Dn6lPQOFoiz5C8OgZI=">AAACCHicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFl047KCfUA7lEx6pw3NJEOSKZTSH3DvVn/Bnbj1L/wDP8O0nYW2HrhwOOfe3NwTpYIb6/tf3tr6xubWdmGnuLu3f3BYOjpuGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ3vZn5zhNpwJR/tOMUwoX3JY86odVK7M6IaU8OFkt1S2a/4c5BVEuSkDDlq3dJ3p6dYlqC0TFBj2oGf2nBCteVM4LTYyQymlA1pH9uOSpqgCSfzL0/JuVN6JFbalbRkrv6emNDEmHESuc6E2oFZ9mbiv57kDGNN2dJ+G9+EEy7TzKJki/VxJohVZJYK6XGNzIqxI5Rp7i4gbEDdM9ZlV3TRBMtBrJLGZSXwK8HDVbl6m4dUgFM4gwsI4BqqcA81qAMDBc/wAq/ek/fmvXsfi9Y1L585gT/wPn8ArM6avQ==</latexit><latexit sha1_base64="tl6+ExZg6Dn6lPQOFoiz5C8OgZI=">AAACCHicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFl047KCfUA7lEx6pw3NJEOSKZTSH3DvVn/Bnbj1L/wDP8O0nYW2HrhwOOfe3NwTpYIb6/tf3tr6xubWdmGnuLu3f3BYOjpuGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ3vZn5zhNpwJR/tOMUwoX3JY86odVK7M6IaU8OFkt1S2a/4c5BVEuSkDDlq3dJ3p6dYlqC0TFBj2oGf2nBCteVM4LTYyQymlA1pH9uOSpqgCSfzL0/JuVN6JFbalbRkrv6emNDEmHESuc6E2oFZ9mbiv57kDGNN2dJ+G9+EEy7TzKJki/VxJohVZJYK6XGNzIqxI5Rp7i4gbEDdM9ZlV3TRBMtBrJLGZSXwK8HDVbl6m4dUgFM4gwsI4BqqcA81qAMDBc/wAq/ek/fmvXsfi9Y1L585gT/wPn8ArM6avQ==</latexit><latexit sha1_base64="tl6+ExZg6Dn6lPQOFoiz5C8OgZI=">AAACCHicbVDLSgMxFL3js9ZX1aWbYBFclRkRdFl047KCfUA7lEx6pw3NJEOSKZTSH3DvVn/Bnbj1L/wDP8O0nYW2HrhwOOfe3NwTpYIb6/tf3tr6xubWdmGnuLu3f3BYOjpuGJVphnWmhNKtiBoUXGLdciuwlWqkSSSwGQ3vZn5zhNpwJR/tOMUwoX3JY86odVK7M6IaU8OFkt1S2a/4c5BVEuSkDDlq3dJ3p6dYlqC0TFBj2oGf2nBCteVM4LTYyQymlA1pH9uOSpqgCSfzL0/JuVN6JFbalbRkrv6emNDEmHESuc6E2oFZ9mbiv57kDGNN2dJ+G9+EEy7TzKJki/VxJohVZJYK6XGNzIqxI5Rp7i4gbEDdM9ZlV3TRBMtBrJLGZSXwK8HDVbl6m4dUgFM4gwsI4BqqcA81qAMDBc/wAq/ek/fmvXsfi9Y1L585gT/wPn8ArM6avQ==</latexit>

⇢KE|⌦ = ⇢KE
<latexit sha1_base64="8/eJ659hBlnnjfE3GRUuiIVS8/Y="></latexit><latexit sha1_base64="8/eJ659hBlnnjfE3GRUuiIVS8/Y="></latexit><latexit sha1_base64="8/eJ659hBlnnjfE3GRUuiIVS8/Y="></latexit><latexit sha1_base64="8/eJ659hBlnnjfE3GRUuiIVS8/Y="></latexit>

⇢KE|⌦ = ⇢KE
<latexit sha1_base64="KpMjv8t8+PjGjV25REK/PoaYQ74="></latexit><latexit sha1_base64="KpMjv8t8+PjGjV25REK/PoaYQ74="></latexit><latexit sha1_base64="KpMjv8t8+PjGjV25REK/PoaYQ74="></latexit><latexit sha1_base64="KpMjv8t8+PjGjV25REK/PoaYQ74="></latexit>

⇢KE
<latexit sha1_base64="75fuSfq/zw5S0sBFCRJFQ/FwZiU=">AAACG3icbVDLSsNAFJ34rPUVdamLwSK4KokIuiyKILipYB/QhDCZTtqhk5kwMxFKyMb/cO9Wf8GduHXhH/gZTtoI2npg4HDOfcw9YcKo0o7zaS0sLi2vrFbWqusbm1vb9s5uW4lUYtLCggnZDZEijHLS0lQz0k0kQXHISCccXRZ+555IRQW/0+OE+DEacBpRjLSRAvvAk0MRZF6M9FDG2U0Of+hVngd2zak7E8B54pakBko0A/vL6wucxoRrzJBSPddJtJ8hqSlmJK96qSIJwiM0ID1DOYqJ8rPJFTk8MkofRkKaxzWcqL87MhQrNY5DU1l8Uc16hfivxykmkUR4Zr+Ozv2M8iTVhOPp+ihlUAtYBAX7VBKs2dgQhCU1F0A8RGaMNnFWTTTubBDzpH1Sd526e3taa1yUIVXAPjgEx8AFZ6ABrkETtAAGD+AJPIMX69F6td6s92npglX27IE/sD6+Af2Lol8=</latexit><latexit sha1_base64="75fuSfq/zw5S0sBFCRJFQ/FwZiU=">AAACG3icbVDLSsNAFJ34rPUVdamLwSK4KokIuiyKILipYB/QhDCZTtqhk5kwMxFKyMb/cO9Wf8GduHXhH/gZTtoI2npg4HDOfcw9YcKo0o7zaS0sLi2vrFbWqusbm1vb9s5uW4lUYtLCggnZDZEijHLS0lQz0k0kQXHISCccXRZ+555IRQW/0+OE+DEacBpRjLSRAvvAk0MRZF6M9FDG2U0Of+hVngd2zak7E8B54pakBko0A/vL6wucxoRrzJBSPddJtJ8hqSlmJK96qSIJwiM0ID1DOYqJ8rPJFTk8MkofRkKaxzWcqL87MhQrNY5DU1l8Uc16hfivxykmkUR4Zr+Ozv2M8iTVhOPp+ihlUAtYBAX7VBKs2dgQhCU1F0A8RGaMNnFWTTTubBDzpH1Sd526e3taa1yUIVXAPjgEx8AFZ6ABrkETtAAGD+AJPIMX69F6td6s92npglX27IE/sD6+Af2Lol8=</latexit><latexit sha1_base64="75fuSfq/zw5S0sBFCRJFQ/FwZiU=">AAACG3icbVDLSsNAFJ34rPUVdamLwSK4KokIuiyKILipYB/QhDCZTtqhk5kwMxFKyMb/cO9Wf8GduHXhH/gZTtoI2npg4HDOfcw9YcKo0o7zaS0sLi2vrFbWqusbm1vb9s5uW4lUYtLCggnZDZEijHLS0lQz0k0kQXHISCccXRZ+555IRQW/0+OE+DEacBpRjLSRAvvAk0MRZF6M9FDG2U0Of+hVngd2zak7E8B54pakBko0A/vL6wucxoRrzJBSPddJtJ8hqSlmJK96qSIJwiM0ID1DOYqJ8rPJFTk8MkofRkKaxzWcqL87MhQrNY5DU1l8Uc16hfivxykmkUR4Zr+Ozv2M8iTVhOPp+ihlUAtYBAX7VBKs2dgQhCU1F0A8RGaMNnFWTTTubBDzpH1Sd526e3taa1yUIVXAPjgEx8AFZ6ABrkETtAAGD+AJPIMX69F6td6s92npglX27IE/sD6+Af2Lol8=</latexit><latexit sha1_base64="75fuSfq/zw5S0sBFCRJFQ/FwZiU=">AAACG3icbVDLSsNAFJ34rPUVdamLwSK4KokIuiyKILipYB/QhDCZTtqhk5kwMxFKyMb/cO9Wf8GduHXhH/gZTtoI2npg4HDOfcw9YcKo0o7zaS0sLi2vrFbWqusbm1vb9s5uW4lUYtLCggnZDZEijHLS0lQz0k0kQXHISCccXRZ+555IRQW/0+OE+DEacBpRjLSRAvvAk0MRZF6M9FDG2U0Of+hVngd2zak7E8B54pakBko0A/vL6wucxoRrzJBSPddJtJ8hqSlmJK96qSIJwiM0ID1DOYqJ8rPJFTk8MkofRkKaxzWcqL87MhQrNY5DU1l8Uc16hfivxykmkUR4Zr+Ozv2M8iTVhOPp+ihlUAtYBAX7VBKs2dgQhCU1F0A8RGaMNnFWTTTubBDzpH1Sd526e3taa1yUIVXAPjgEx8AFZ6ABrkETtAAGD+AJPIMX69F6td6s92npglX27IE/sD6+Af2Lol8=</latexit>

⌦
<latexit sha1_base64="tpud+B3jHGO+cuNJshcOqOhFbKE=">AAACFHicbVDLSsNAFJ3UV62vqLhyM1gEVyURQZdFN+6sYB/QhDKZ3rRDJ5MwMxFKyG+4d6u/4E7cuvcP/AynaRbaemDgcM699zAnSDhT2nG+rMrK6tr6RnWztrW9s7tn7x90VJxKCm0a81j2AqKAMwFtzTSHXiKBRAGHbjC5mfndR5CKxeJBTxPwIzISLGSUaCMN7KPMK45kAU8hx95dBCOSD+y603AK4GXilqSOSrQG9rc3jGkagdCUE6X6rpNoPyNSM8ohr3mpgoTQCRlB31BBIlB+ViTn+NQoQxzG0jyhcaH+3shIpNQ0CsxkRPRYLXoz8V9PMAqhJHQhX4dXfsZEkmoQdB4fphzrGM8awkMmgWo+NYRQycwPMB0Tc0abHmumGnexiGXSOW+4TsO9v6g3r8uSqugYnaAz5KJL1ES3qIXaiKIMPaMX9Go9WW/Wu/UxH61Y5c4h+gPr8wcEh58r</latexit><latexit sha1_base64="tpud+B3jHGO+cuNJshcOqOhFbKE=">AAACFHicbVDLSsNAFJ3UV62vqLhyM1gEVyURQZdFN+6sYB/QhDKZ3rRDJ5MwMxFKyG+4d6u/4E7cuvcP/AynaRbaemDgcM699zAnSDhT2nG+rMrK6tr6RnWztrW9s7tn7x90VJxKCm0a81j2AqKAMwFtzTSHXiKBRAGHbjC5mfndR5CKxeJBTxPwIzISLGSUaCMN7KPMK45kAU8hx95dBCOSD+y603AK4GXilqSOSrQG9rc3jGkagdCUE6X6rpNoPyNSM8ohr3mpgoTQCRlB31BBIlB+ViTn+NQoQxzG0jyhcaH+3shIpNQ0CsxkRPRYLXoz8V9PMAqhJHQhX4dXfsZEkmoQdB4fphzrGM8awkMmgWo+NYRQycwPMB0Tc0abHmumGnexiGXSOW+4TsO9v6g3r8uSqugYnaAz5KJL1ES3qIXaiKIMPaMX9Go9WW/Wu/UxH61Y5c4h+gPr8wcEh58r</latexit><latexit sha1_base64="tpud+B3jHGO+cuNJshcOqOhFbKE=">AAACFHicbVDLSsNAFJ3UV62vqLhyM1gEVyURQZdFN+6sYB/QhDKZ3rRDJ5MwMxFKyG+4d6u/4E7cuvcP/AynaRbaemDgcM699zAnSDhT2nG+rMrK6tr6RnWztrW9s7tn7x90VJxKCm0a81j2AqKAMwFtzTSHXiKBRAGHbjC5mfndR5CKxeJBTxPwIzISLGSUaCMN7KPMK45kAU8hx95dBCOSD+y603AK4GXilqSOSrQG9rc3jGkagdCUE6X6rpNoPyNSM8ohr3mpgoTQCRlB31BBIlB+ViTn+NQoQxzG0jyhcaH+3shIpNQ0CsxkRPRYLXoz8V9PMAqhJHQhX4dXfsZEkmoQdB4fphzrGM8awkMmgWo+NYRQycwPMB0Tc0abHmumGnexiGXSOW+4TsO9v6g3r8uSqugYnaAz5KJL1ES3qIXaiKIMPaMX9Go9WW/Wu/UxH61Y5c4h+gPr8wcEh58r</latexit><latexit sha1_base64="tpud+B3jHGO+cuNJshcOqOhFbKE=">AAACFHicbVDLSsNAFJ3UV62vqLhyM1gEVyURQZdFN+6sYB/QhDKZ3rRDJ5MwMxFKyG+4d6u/4E7cuvcP/AynaRbaemDgcM699zAnSDhT2nG+rMrK6tr6RnWztrW9s7tn7x90VJxKCm0a81j2AqKAMwFtzTSHXiKBRAGHbjC5mfndR5CKxeJBTxPwIzISLGSUaCMN7KPMK45kAU8hx95dBCOSD+y603AK4GXilqSOSrQG9rc3jGkagdCUE6X6rpNoPyNSM8ohr3mpgoTQCRlB31BBIlB+ViTn+NQoQxzG0jyhcaH+3shIpNQ0CsxkRPRYLXoz8V9PMAqhJHQhX4dXfsZEkmoQdB4fphzrGM8awkMmgWo+NYRQycwPMB0Tc0abHmumGnexiGXSOW+4TsO9v6g3r8uSqugYnaAz5KJL1ES3qIXaiKIMPaMX9Go9WW/Wu/UxH61Y5c4h+gPr8wcEh58r</latexit>

⌦
<latexit sha1_base64="A/HjjVuV5E72MncoyRciMSzBQ88=">AAACFXicbVDLSsNAFJ3UV62vqODGzWARXJVEBF0W3bizgq2FJpTJ9KYdOpmEmYlQYr7DvVv9BXfi1rV/4Gc4TbPQ1gMDh3PuvYc5QcKZ0o7zZVWWlldW16rrtY3Nre0de3evo+JUUmjTmMeyGxAFnAloa6Y5dBMJJAo43Afjq6l//wBSsVjc6UkCfkSGgoWMEm2kvn2QecWRbCgBRI69mwiGJO/bdafhFMCLxC1JHZVo9e1vbxDTNAKhKSdK9Vwn0X5GpGaUQ17zUgUJoWMyhJ6hgkSg/KyIzvGxUQY4jKV5QuNC/b2RkUipSRSYyYjokZr3puK/nmAUQknoXL4OL/yMiSTVIOgsPkw51jGeVoQHTALVfGIIoZKZH2A6IuaMNkXWTDXufBGLpHPacJ2Ge3tWb16WJVXRITpCJ8hF56iJrlELtRFFj+gZvaBX68l6s96tj9loxSp39tEfWJ8/2sKfng==</latexit><latexit sha1_base64="A/HjjVuV5E72MncoyRciMSzBQ88=">AAACFXicbVDLSsNAFJ3UV62vqODGzWARXJVEBF0W3bizgq2FJpTJ9KYdOpmEmYlQYr7DvVv9BXfi1rV/4Gc4TbPQ1gMDh3PuvYc5QcKZ0o7zZVWWlldW16rrtY3Nre0de3evo+JUUmjTmMeyGxAFnAloa6Y5dBMJJAo43Afjq6l//wBSsVjc6UkCfkSGgoWMEm2kvn2QecWRbCgBRI69mwiGJO/bdafhFMCLxC1JHZVo9e1vbxDTNAKhKSdK9Vwn0X5GpGaUQ17zUgUJoWMyhJ6hgkSg/KyIzvGxUQY4jKV5QuNC/b2RkUipSRSYyYjokZr3puK/nmAUQknoXL4OL/yMiSTVIOgsPkw51jGeVoQHTALVfGIIoZKZH2A6IuaMNkXWTDXufBGLpHPacJ2Ge3tWb16WJVXRITpCJ8hF56iJrlELtRFFj+gZvaBX68l6s96tj9loxSp39tEfWJ8/2sKfng==</latexit><latexit sha1_base64="A/HjjVuV5E72MncoyRciMSzBQ88=">AAACFXicbVDLSsNAFJ3UV62vqODGzWARXJVEBF0W3bizgq2FJpTJ9KYdOpmEmYlQYr7DvVv9BXfi1rV/4Gc4TbPQ1gMDh3PuvYc5QcKZ0o7zZVWWlldW16rrtY3Nre0de3evo+JUUmjTmMeyGxAFnAloa6Y5dBMJJAo43Afjq6l//wBSsVjc6UkCfkSGgoWMEm2kvn2QecWRbCgBRI69mwiGJO/bdafhFMCLxC1JHZVo9e1vbxDTNAKhKSdK9Vwn0X5GpGaUQ17zUgUJoWMyhJ6hgkSg/KyIzvGxUQY4jKV5QuNC/b2RkUipSRSYyYjokZr3puK/nmAUQknoXL4OL/yMiSTVIOgsPkw51jGeVoQHTALVfGIIoZKZH2A6IuaMNkXWTDXufBGLpHPacJ2Ge3tWb16WJVXRITpCJ8hF56iJrlELtRFFj+gZvaBX68l6s96tj9loxSp39tEfWJ8/2sKfng==</latexit><latexit sha1_base64="A/HjjVuV5E72MncoyRciMSzBQ88=">AAACFXicbVDLSsNAFJ3UV62vqODGzWARXJVEBF0W3bizgq2FJpTJ9KYdOpmEmYlQYr7DvVv9BXfi1rV/4Gc4TbPQ1gMDh3PuvYc5QcKZ0o7zZVWWlldW16rrtY3Nre0de3evo+JUUmjTmMeyGxAFnAloa6Y5dBMJJAo43Afjq6l//wBSsVjc6UkCfkSGgoWMEm2kvn2QecWRbCgBRI69mwiGJO/bdafhFMCLxC1JHZVo9e1vbxDTNAKhKSdK9Vwn0X5GpGaUQ17zUgUJoWMyhJ6hgkSg/KyIzvGxUQY4jKV5QuNC/b2RkUipSRSYyYjokZr3puK/nmAUQknoXL4OL/yMiSTVIOgsPkw51jGeVoQHTALVfGIIoZKZH2A6IuaMNkXWTDXufBGLpHPacJ2Ge3tWb16WJVXRITpCJ8hF56iJrlELtRFFj+gZvaBX68l6s96tj9loxSp39tEfWJ8/2sKfng==</latexit>



Composability: Summation rule

Epsilons add up (because failure probabilities add up). 

Building block 1

Building block 2

Building block n

"1
<latexit sha1_base64="QmnEcqBYZMPwpr2XkZbYKQX/4D0=">AAACCnicbVDLSgNBEOyNrxhfUY9eFoPgKeyKoMegF48RzAOSJcxOepMhszPrzGwgLPkD7171F7yJV3/CP/AznCR70MSChqKqe3q6woQzbTzvyymsrW9sbhW3Szu7e/sH5cOjppapotigkkvVDolGzgQ2DDMc24lCEoccW+Hodua3xqg0k+LBTBIMYjIQLGKUGCsF3TFRmGjGpej5vXLFq3pzuKvEz0kFctR75e9uX9I0RmEoJ1p3fC8xQUaUYZTjtNRNNSaEjsgAO5YKEqMOsvmnp+6ZVfpuJJUtYdy5+nsiI7HWkzi0nTExQ73szcR/PcEoRorQpf0mug4yJpLUoKCL9VHKXSPdWS5unymkhk8sIVQxe4FLh8Q+Y2x6JRuNvxzEKmleVH2v6t9fVmo3eUhFOIFTOAcfrqAGd1CHBlB4hGd4gVfnyXlz3p2PRWvByWeO4Q+czx/nOJth</latexit><latexit sha1_base64="QmnEcqBYZMPwpr2XkZbYKQX/4D0=">AAACCnicbVDLSgNBEOyNrxhfUY9eFoPgKeyKoMegF48RzAOSJcxOepMhszPrzGwgLPkD7171F7yJV3/CP/AznCR70MSChqKqe3q6woQzbTzvyymsrW9sbhW3Szu7e/sH5cOjppapotigkkvVDolGzgQ2DDMc24lCEoccW+Hodua3xqg0k+LBTBIMYjIQLGKUGCsF3TFRmGjGpej5vXLFq3pzuKvEz0kFctR75e9uX9I0RmEoJ1p3fC8xQUaUYZTjtNRNNSaEjsgAO5YKEqMOsvmnp+6ZVfpuJJUtYdy5+nsiI7HWkzi0nTExQ73szcR/PcEoRorQpf0mug4yJpLUoKCL9VHKXSPdWS5unymkhk8sIVQxe4FLh8Q+Y2x6JRuNvxzEKmleVH2v6t9fVmo3eUhFOIFTOAcfrqAGd1CHBlB4hGd4gVfnyXlz3p2PRWvByWeO4Q+czx/nOJth</latexit><latexit sha1_base64="QmnEcqBYZMPwpr2XkZbYKQX/4D0=">AAACCnicbVDLSgNBEOyNrxhfUY9eFoPgKeyKoMegF48RzAOSJcxOepMhszPrzGwgLPkD7171F7yJV3/CP/AznCR70MSChqKqe3q6woQzbTzvyymsrW9sbhW3Szu7e/sH5cOjppapotigkkvVDolGzgQ2DDMc24lCEoccW+Hodua3xqg0k+LBTBIMYjIQLGKUGCsF3TFRmGjGpej5vXLFq3pzuKvEz0kFctR75e9uX9I0RmEoJ1p3fC8xQUaUYZTjtNRNNSaEjsgAO5YKEqMOsvmnp+6ZVfpuJJUtYdy5+nsiI7HWkzi0nTExQ73szcR/PcEoRorQpf0mug4yJpLUoKCL9VHKXSPdWS5unymkhk8sIVQxe4FLh8Q+Y2x6JRuNvxzEKmleVH2v6t9fVmo3eUhFOIFTOAcfrqAGd1CHBlB4hGd4gVfnyXlz3p2PRWvByWeO4Q+czx/nOJth</latexit><latexit sha1_base64="QmnEcqBYZMPwpr2XkZbYKQX/4D0=">AAACCnicbVDLSgNBEOyNrxhfUY9eFoPgKeyKoMegF48RzAOSJcxOepMhszPrzGwgLPkD7171F7yJV3/CP/AznCR70MSChqKqe3q6woQzbTzvyymsrW9sbhW3Szu7e/sH5cOjppapotigkkvVDolGzgQ2DDMc24lCEoccW+Hodua3xqg0k+LBTBIMYjIQLGKUGCsF3TFRmGjGpej5vXLFq3pzuKvEz0kFctR75e9uX9I0RmEoJ1p3fC8xQUaUYZTjtNRNNSaEjsgAO5YKEqMOsvmnp+6ZVfpuJJUtYdy5+nsiI7HWkzi0nTExQ73szcR/PcEoRorQpf0mug4yJpLUoKCL9VHKXSPdWS5unymkhk8sIVQxe4FLh8Q+Y2x6JRuNvxzEKmleVH2v6t9fVmo3eUhFOIFTOAcfrqAGd1CHBlB4hGd4gVfnyXlz3p2PRWvByWeO4Q+czx/nOJth</latexit>

"2
<latexit sha1_base64="tdnui36g1pyuGU0KBwYuyHQCx6U=">AAACCnicbVDLSgNBEOz1GeMr6tHLYhA8hd0g6DHoxWME84BkCbOT3mTI7Mw6MxsIS/7Au1f9BW/i1Z/wD/wMJ8keNLGgoajqnp6uMOFMG8/7ctbWNza3tgs7xd29/YPD0tFxU8tUUWxQyaVqh0QjZwIbhhmO7UQhiUOOrXB0O/NbY1SaSfFgJgkGMRkIFjFKjJWC7pgoTDTjUvSqvVLZq3hzuKvEz0kZctR7pe9uX9I0RmEoJ1p3fC8xQUaUYZTjtNhNNSaEjsgAO5YKEqMOsvmnp+65VfpuJJUtYdy5+nsiI7HWkzi0nTExQ73szcR/PcEoRorQpf0mug4yJpLUoKCL9VHKXSPdWS5unymkhk8sIVQxe4FLh8Q+Y2x6RRuNvxzEKmlWK75X8e8vy7WbPKQCnMIZXIAPV1CDO6hDAyg8wjO8wKvz5Lw5787HonXNyWdO4A+czx/o0pti</latexit><latexit sha1_base64="tdnui36g1pyuGU0KBwYuyHQCx6U=">AAACCnicbVDLSgNBEOz1GeMr6tHLYhA8hd0g6DHoxWME84BkCbOT3mTI7Mw6MxsIS/7Au1f9BW/i1Z/wD/wMJ8keNLGgoajqnp6uMOFMG8/7ctbWNza3tgs7xd29/YPD0tFxU8tUUWxQyaVqh0QjZwIbhhmO7UQhiUOOrXB0O/NbY1SaSfFgJgkGMRkIFjFKjJWC7pgoTDTjUvSqvVLZq3hzuKvEz0kZctR7pe9uX9I0RmEoJ1p3fC8xQUaUYZTjtNhNNSaEjsgAO5YKEqMOsvmnp+65VfpuJJUtYdy5+nsiI7HWkzi0nTExQ73szcR/PcEoRorQpf0mug4yJpLUoKCL9VHKXSPdWS5unymkhk8sIVQxe4FLh8Q+Y2x6RRuNvxzEKmlWK75X8e8vy7WbPKQCnMIZXIAPV1CDO6hDAyg8wjO8wKvz5Lw5787HonXNyWdO4A+czx/o0pti</latexit><latexit sha1_base64="tdnui36g1pyuGU0KBwYuyHQCx6U=">AAACCnicbVDLSgNBEOz1GeMr6tHLYhA8hd0g6DHoxWME84BkCbOT3mTI7Mw6MxsIS/7Au1f9BW/i1Z/wD/wMJ8keNLGgoajqnp6uMOFMG8/7ctbWNza3tgs7xd29/YPD0tFxU8tUUWxQyaVqh0QjZwIbhhmO7UQhiUOOrXB0O/NbY1SaSfFgJgkGMRkIFjFKjJWC7pgoTDTjUvSqvVLZq3hzuKvEz0kZctR7pe9uX9I0RmEoJ1p3fC8xQUaUYZTjtNhNNSaEjsgAO5YKEqMOsvmnp+65VfpuJJUtYdy5+nsiI7HWkzi0nTExQ73szcR/PcEoRorQpf0mug4yJpLUoKCL9VHKXSPdWS5unymkhk8sIVQxe4FLh8Q+Y2x6RRuNvxzEKmlWK75X8e8vy7WbPKQCnMIZXIAPV1CDO6hDAyg8wjO8wKvz5Lw5787HonXNyWdO4A+czx/o0pti</latexit><latexit sha1_base64="tdnui36g1pyuGU0KBwYuyHQCx6U=">AAACCnicbVDLSgNBEOz1GeMr6tHLYhA8hd0g6DHoxWME84BkCbOT3mTI7Mw6MxsIS/7Au1f9BW/i1Z/wD/wMJ8keNLGgoajqnp6uMOFMG8/7ctbWNza3tgs7xd29/YPD0tFxU8tUUWxQyaVqh0QjZwIbhhmO7UQhiUOOrXB0O/NbY1SaSfFgJgkGMRkIFjFKjJWC7pgoTDTjUvSqvVLZq3hzuKvEz0kZctR7pe9uX9I0RmEoJ1p3fC8xQUaUYZTjtNhNNSaEjsgAO5YKEqMOsvmnp+65VfpuJJUtYdy5+nsiI7HWkzi0nTExQ73szcR/PcEoRorQpf0mug4yJpLUoKCL9VHKXSPdWS5unymkhk8sIVQxe4FLh8Q+Y2x6RRuNvxzEKmlWK75X8e8vy7WbPKQCnMIZXIAPV1CDO6hDAyg8wjO8wKvz5Lw5787HonXNyWdO4A+czx/o0pti</latexit>

"n
<latexit sha1_base64="wIxeOVc9/W7O4Ah4x3xQAKkZ/dQ=">AAACCnicbVDLSgNBEOyNrxhfUY9eFoPgKeyKoMegF48RzAOSJcxOepMhszPrzGwgLPkD7171F7yJV3/CP/AznCR70MSChqKqe3q6woQzbTzvyymsrW9sbhW3Szu7e/sH5cOjppapotigkkvVDolGzgQ2DDMc24lCEoccW+Hodua3xqg0k+LBTBIMYjIQLGKUGCsF3TFRmGjGpeiJXrniVb053FXi56QCOeq98ne3L2kaozCUE607vpeYICPKMMpxWuqmGhNCR2SAHUsFiVEH2fzTU/fMKn03ksqWMO5c/T2RkVjrSRzazpiYoV72ZuK/nmAUI0Xo0n4TXQcZE0lqUNDF+ijlrpHuLBe3zxRSwyeWEKqYvcClQ2KfMTa9ko3GXw5ilTQvqr5X9e8vK7WbPKQinMApnIMPV1CDO6hDAyg8wjO8wKvz5Lw5787HorXg5DPH8AfO5w9I+Zue</latexit><latexit sha1_base64="wIxeOVc9/W7O4Ah4x3xQAKkZ/dQ=">AAACCnicbVDLSgNBEOyNrxhfUY9eFoPgKeyKoMegF48RzAOSJcxOepMhszPrzGwgLPkD7171F7yJV3/CP/AznCR70MSChqKqe3q6woQzbTzvyymsrW9sbhW3Szu7e/sH5cOjppapotigkkvVDolGzgQ2DDMc24lCEoccW+Hodua3xqg0k+LBTBIMYjIQLGKUGCsF3TFRmGjGpeiJXrniVb053FXi56QCOeq98ne3L2kaozCUE607vpeYICPKMMpxWuqmGhNCR2SAHUsFiVEH2fzTU/fMKn03ksqWMO5c/T2RkVjrSRzazpiYoV72ZuK/nmAUI0Xo0n4TXQcZE0lqUNDF+ijlrpHuLBe3zxRSwyeWEKqYvcClQ2KfMTa9ko3GXw5ilTQvqr5X9e8vK7WbPKQinMApnIMPV1CDO6hDAyg8wjO8wKvz5Lw5787HorXg5DPH8AfO5w9I+Zue</latexit><latexit sha1_base64="wIxeOVc9/W7O4Ah4x3xQAKkZ/dQ=">AAACCnicbVDLSgNBEOyNrxhfUY9eFoPgKeyKoMegF48RzAOSJcxOepMhszPrzGwgLPkD7171F7yJV3/CP/AznCR70MSChqKqe3q6woQzbTzvyymsrW9sbhW3Szu7e/sH5cOjppapotigkkvVDolGzgQ2DDMc24lCEoccW+Hodua3xqg0k+LBTBIMYjIQLGKUGCsF3TFRmGjGpeiJXrniVb053FXi56QCOeq98ne3L2kaozCUE607vpeYICPKMMpxWuqmGhNCR2SAHUsFiVEH2fzTU/fMKn03ksqWMO5c/T2RkVjrSRzazpiYoV72ZuK/nmAUI0Xo0n4TXQcZE0lqUNDF+ijlrpHuLBe3zxRSwyeWEKqYvcClQ2KfMTa9ko3GXw5ilTQvqr5X9e8vK7WbPKQinMApnIMPV1CDO6hDAyg8wjO8wKvz5Lw5787HorXg5DPH8AfO5w9I+Zue</latexit><latexit sha1_base64="wIxeOVc9/W7O4Ah4x3xQAKkZ/dQ=">AAACCnicbVDLSgNBEOyNrxhfUY9eFoPgKeyKoMegF48RzAOSJcxOepMhszPrzGwgLPkD7171F7yJV3/CP/AznCR70MSChqKqe3q6woQzbTzvyymsrW9sbhW3Szu7e/sH5cOjppapotigkkvVDolGzgQ2DDMc24lCEoccW+Hodua3xqg0k+LBTBIMYjIQLGKUGCsF3TFRmGjGpeiJXrniVb053FXi56QCOeq98ne3L2kaozCUE607vpeYICPKMMpxWuqmGhNCR2SAHUsFiVEH2fzTU/fMKn03ksqWMO5c/T2RkVjrSRzazpiYoV72ZuK/nmAUI0Xo0n4TXQcZE0lqUNDF+ijlrpHuLBe3zxRSwyeWEKqYvcClQ2KfMTa9ko3GXw5ilTQvqr5X9e8vK7WbPKQinMApnIMPV1CDO6hDAyg8wjO8wKvz5Lw5787HorXg5DPH8AfO5w9I+Zue</latexit>

" =
X

i

"i
<latexit sha1_base64="16qp7LmwSVHRU1MhNhW3kXv8dJE=">AAACIXicbVDLSsNAFJ3UV62vqEs3Q4vgqiQi6EYounFZwT6gCWEyvWmHTiZhZlIooXv/w71b/QV34k78AT/DaZtFrR64cDjnPrgnTDlT2nE+rdLa+sbmVnm7srO7t39gHx61VZJJCi2a8ER2Q6KAMwEtzTSHbiqBxCGHTji6nfmdMUjFEvGgJyn4MRkIFjFKtJECu+qNiYRUMZ4IfI09lcUBw0tiwAK75tSdOfBf4hakhgo0A/vb6yc0i0FoyolSPddJtZ8TqRnlMK14mYKU0BEZQM9QQWJQfj7/ZYpPjdLHUSJNCY3n6vJETmKlJnFoOmOih2rVm4n/eoJRiCShK/d1dOXnTKSZBkEX56OMY53gWVy4zyRQzSeGECqZ+QDTITFrtAm1YqJxV4P4S9rnddepu/cXtcZNEVIZnaAqOkMuukQNdIeaqIUoekTP6AW9Wk/Wm/VufSxaS1Yxc4x+wfr6AdhLpFE=</latexit><latexit sha1_base64="16qp7LmwSVHRU1MhNhW3kXv8dJE=">AAACIXicbVDLSsNAFJ3UV62vqEs3Q4vgqiQi6EYounFZwT6gCWEyvWmHTiZhZlIooXv/w71b/QV34k78AT/DaZtFrR64cDjnPrgnTDlT2nE+rdLa+sbmVnm7srO7t39gHx61VZJJCi2a8ER2Q6KAMwEtzTSHbiqBxCGHTji6nfmdMUjFEvGgJyn4MRkIFjFKtJECu+qNiYRUMZ4IfI09lcUBw0tiwAK75tSdOfBf4hakhgo0A/vb6yc0i0FoyolSPddJtZ8TqRnlMK14mYKU0BEZQM9QQWJQfj7/ZYpPjdLHUSJNCY3n6vJETmKlJnFoOmOih2rVm4n/eoJRiCShK/d1dOXnTKSZBkEX56OMY53gWVy4zyRQzSeGECqZ+QDTITFrtAm1YqJxV4P4S9rnddepu/cXtcZNEVIZnaAqOkMuukQNdIeaqIUoekTP6AW9Wk/Wm/VufSxaS1Yxc4x+wfr6AdhLpFE=</latexit><latexit sha1_base64="16qp7LmwSVHRU1MhNhW3kXv8dJE=">AAACIXicbVDLSsNAFJ3UV62vqEs3Q4vgqiQi6EYounFZwT6gCWEyvWmHTiZhZlIooXv/w71b/QV34k78AT/DaZtFrR64cDjnPrgnTDlT2nE+rdLa+sbmVnm7srO7t39gHx61VZJJCi2a8ER2Q6KAMwEtzTSHbiqBxCGHTji6nfmdMUjFEvGgJyn4MRkIFjFKtJECu+qNiYRUMZ4IfI09lcUBw0tiwAK75tSdOfBf4hakhgo0A/vb6yc0i0FoyolSPddJtZ8TqRnlMK14mYKU0BEZQM9QQWJQfj7/ZYpPjdLHUSJNCY3n6vJETmKlJnFoOmOih2rVm4n/eoJRiCShK/d1dOXnTKSZBkEX56OMY53gWVy4zyRQzSeGECqZ+QDTITFrtAm1YqJxV4P4S9rnddepu/cXtcZNEVIZnaAqOkMuukQNdIeaqIUoekTP6AW9Wk/Wm/VufSxaS1Yxc4x+wfr6AdhLpFE=</latexit><latexit sha1_base64="16qp7LmwSVHRU1MhNhW3kXv8dJE=">AAACIXicbVDLSsNAFJ3UV62vqEs3Q4vgqiQi6EYounFZwT6gCWEyvWmHTiZhZlIooXv/w71b/QV34k78AT/DaZtFrR64cDjnPrgnTDlT2nE+rdLa+sbmVnm7srO7t39gHx61VZJJCi2a8ER2Q6KAMwEtzTSHbiqBxCGHTji6nfmdMUjFEvGgJyn4MRkIFjFKtJECu+qNiYRUMZ4IfI09lcUBw0tiwAK75tSdOfBf4hakhgo0A/vb6yc0i0FoyolSPddJtZ8TqRnlMK14mYKU0BEZQM9QQWJQfj7/ZYpPjdLHUSJNCY3n6vJETmKlJnFoOmOih2rVm4n/eoJRiCShK/d1dOXnTKSZBkEX56OMY53gWVy4zyRQzSeGECqZ+QDTITFrtAm1YqJxV4P4S9rnddepu/cXtcZNEVIZnaAqOkMuukQNdIeaqIUoekTP6AW9Wk/Wm/VufSxaS1Yxc4x+wfr6AdhLpFE=</latexit>



Contributions to epsilon

Parameter Estimation

Error Correction

Privacy Amplification

QKD Protocol

"QKD = "PE + "EC + "PA
<latexit sha1_base64="d+vtCgRSGCAOqOc4hllX87rHTzw="></latexit><latexit sha1_base64="d+vtCgRSGCAOqOc4hllX87rHTzw="></latexit><latexit sha1_base64="d+vtCgRSGCAOqOc4hllX87rHTzw="></latexit><latexit sha1_base64="d+vtCgRSGCAOqOc4hllX87rHTzw="></latexit>

"PA
<latexit sha1_base64="yUcpzuFsxnVFK+L+cmxwIQSI7N4=">AAACGHicbVC7TsMwFHXKq5RXgAmxWFRITFWCkGAssDAWiT6kJqoc96a16jiR7VSqoor/YGeFX2BDrGz8AZ+B02aAliNZOj7nXl/fEyScKe04X1ZpZXVtfaO8Wdna3tnds/cPWipOJYUmjXksOwFRwJmApmaaQyeRQKKAQzsY3eZ+ewxSsVg86EkCfkQGgoWMEm2knn3kjYmERDFubpkXET2UUda4nk57dtWpOTPgZeIWpIoKNHr2t9ePaRqB0JQTpbquk2g/I1IzymFa8VIFCaEjMoCuoYJEoPxstsIUnxqlj8NYmiM0nqm/OzISKTWJAlOZ/1Etern4rycYhVASujBfh1d+xkSSahB0Pj5MOdYxzlPCfSaBaj4xhFDJzAaYDol5RpssKyYadzGIZdI6r7lOzb2/qNZvipDK6BidoDPkoktUR3eogZqIokf0jF7Qq/VkvVnv1se8tGQVPYfoD6zPH9QboT8=</latexit><latexit sha1_base64="yUcpzuFsxnVFK+L+cmxwIQSI7N4=">AAACGHicbVC7TsMwFHXKq5RXgAmxWFRITFWCkGAssDAWiT6kJqoc96a16jiR7VSqoor/YGeFX2BDrGz8AZ+B02aAliNZOj7nXl/fEyScKe04X1ZpZXVtfaO8Wdna3tnds/cPWipOJYUmjXksOwFRwJmApmaaQyeRQKKAQzsY3eZ+ewxSsVg86EkCfkQGgoWMEm2knn3kjYmERDFubpkXET2UUda4nk57dtWpOTPgZeIWpIoKNHr2t9ePaRqB0JQTpbquk2g/I1IzymFa8VIFCaEjMoCuoYJEoPxstsIUnxqlj8NYmiM0nqm/OzISKTWJAlOZ/1Etern4rycYhVASujBfh1d+xkSSahB0Pj5MOdYxzlPCfSaBaj4xhFDJzAaYDol5RpssKyYadzGIZdI6r7lOzb2/qNZvipDK6BidoDPkoktUR3eogZqIokf0jF7Qq/VkvVnv1se8tGQVPYfoD6zPH9QboT8=</latexit><latexit sha1_base64="yUcpzuFsxnVFK+L+cmxwIQSI7N4=">AAACGHicbVC7TsMwFHXKq5RXgAmxWFRITFWCkGAssDAWiT6kJqoc96a16jiR7VSqoor/YGeFX2BDrGz8AZ+B02aAliNZOj7nXl/fEyScKe04X1ZpZXVtfaO8Wdna3tnds/cPWipOJYUmjXksOwFRwJmApmaaQyeRQKKAQzsY3eZ+ewxSsVg86EkCfkQGgoWMEm2knn3kjYmERDFubpkXET2UUda4nk57dtWpOTPgZeIWpIoKNHr2t9ePaRqB0JQTpbquk2g/I1IzymFa8VIFCaEjMoCuoYJEoPxstsIUnxqlj8NYmiM0nqm/OzISKTWJAlOZ/1Etern4rycYhVASujBfh1d+xkSSahB0Pj5MOdYxzlPCfSaBaj4xhFDJzAaYDol5RpssKyYadzGIZdI6r7lOzb2/qNZvipDK6BidoDPkoktUR3eogZqIokf0jF7Qq/VkvVnv1se8tGQVPYfoD6zPH9QboT8=</latexit><latexit sha1_base64="yUcpzuFsxnVFK+L+cmxwIQSI7N4=">AAACGHicbVC7TsMwFHXKq5RXgAmxWFRITFWCkGAssDAWiT6kJqoc96a16jiR7VSqoor/YGeFX2BDrGz8AZ+B02aAliNZOj7nXl/fEyScKe04X1ZpZXVtfaO8Wdna3tnds/cPWipOJYUmjXksOwFRwJmApmaaQyeRQKKAQzsY3eZ+ewxSsVg86EkCfkQGgoWMEm2knn3kjYmERDFubpkXET2UUda4nk57dtWpOTPgZeIWpIoKNHr2t9ePaRqB0JQTpbquk2g/I1IzymFa8VIFCaEjMoCuoYJEoPxstsIUnxqlj8NYmiM0nqm/OzISKTWJAlOZ/1Etern4rycYhVASujBfh1d+xkSSahB0Pj5MOdYxzlPCfSaBaj4xhFDJzAaYDol5RpssKyYadzGIZdI6r7lOzb2/qNZvipDK6BidoDPkoktUR3eogZqIokf0jF7Qq/VkvVnv1se8tGQVPYfoD6zPH9QboT8=</latexit>

"PE
<latexit sha1_base64="qXZyexV7PgVjwMMJA3kLBazJHhc=">AAACGnicbVDLSgMxFM3UV62vUZfdBIvgqsyIoMuiCC4r2Ae0Q8mkd9rQTGZIMoUyzML/cO9Wf8GduHXjH/gZZtpZaOuBwMk59+bmHj/mTGnH+bJKa+sbm1vl7crO7t7+gX141FZRIim0aMQj2fWJAs4EtDTTHLqxBBL6HDr+5Cb3O1OQikXiQc9i8EIyEixglGgjDexqf0okxIpxc0v7IdFjGabN2yzDlYFdc+rOHHiVuAWpoQLNgf3dH0Y0CUFoyolSPdeJtZcSqRnlkFX6iYKY0AkZQc9QQUJQXjpfIsOnRhniIJLmCI3n6u+OlIRKzULfVOa/VMteLv7rCUYhkIQuzdfBlZcyEScaBF2MDxKOdYTznPCQSaCazwwhVDKzAaZjYp7RJs08Gnc5iFXSPq+7Tt29v6g1rouQyqiKTtAZctElaqA71EQtRNEjekYv6NV6st6sd+tjUVqyip5j9AfW5w99YqGB</latexit><latexit sha1_base64="qXZyexV7PgVjwMMJA3kLBazJHhc=">AAACGnicbVDLSgMxFM3UV62vUZfdBIvgqsyIoMuiCC4r2Ae0Q8mkd9rQTGZIMoUyzML/cO9Wf8GduHXjH/gZZtpZaOuBwMk59+bmHj/mTGnH+bJKa+sbm1vl7crO7t7+gX141FZRIim0aMQj2fWJAs4EtDTTHLqxBBL6HDr+5Cb3O1OQikXiQc9i8EIyEixglGgjDexqf0okxIpxc0v7IdFjGabN2yzDlYFdc+rOHHiVuAWpoQLNgf3dH0Y0CUFoyolSPdeJtZcSqRnlkFX6iYKY0AkZQc9QQUJQXjpfIsOnRhniIJLmCI3n6u+OlIRKzULfVOa/VMteLv7rCUYhkIQuzdfBlZcyEScaBF2MDxKOdYTznPCQSaCazwwhVDKzAaZjYp7RJs08Gnc5iFXSPq+7Tt29v6g1rouQyqiKTtAZctElaqA71EQtRNEjekYv6NV6st6sd+tjUVqyip5j9AfW5w99YqGB</latexit><latexit sha1_base64="qXZyexV7PgVjwMMJA3kLBazJHhc=">AAACGnicbVDLSgMxFM3UV62vUZfdBIvgqsyIoMuiCC4r2Ae0Q8mkd9rQTGZIMoUyzML/cO9Wf8GduHXjH/gZZtpZaOuBwMk59+bmHj/mTGnH+bJKa+sbm1vl7crO7t7+gX141FZRIim0aMQj2fWJAs4EtDTTHLqxBBL6HDr+5Cb3O1OQikXiQc9i8EIyEixglGgjDexqf0okxIpxc0v7IdFjGabN2yzDlYFdc+rOHHiVuAWpoQLNgf3dH0Y0CUFoyolSPdeJtZcSqRnlkFX6iYKY0AkZQc9QQUJQXjpfIsOnRhniIJLmCI3n6u+OlIRKzULfVOa/VMteLv7rCUYhkIQuzdfBlZcyEScaBF2MDxKOdYTznPCQSaCazwwhVDKzAaZjYp7RJs08Gnc5iFXSPq+7Tt29v6g1rouQyqiKTtAZctElaqA71EQtRNEjekYv6NV6st6sd+tjUVqyip5j9AfW5w99YqGB</latexit><latexit sha1_base64="qXZyexV7PgVjwMMJA3kLBazJHhc=">AAACGnicbVDLSgMxFM3UV62vUZfdBIvgqsyIoMuiCC4r2Ae0Q8mkd9rQTGZIMoUyzML/cO9Wf8GduHXjH/gZZtpZaOuBwMk59+bmHj/mTGnH+bJKa+sbm1vl7crO7t7+gX141FZRIim0aMQj2fWJAs4EtDTTHLqxBBL6HDr+5Cb3O1OQikXiQc9i8EIyEixglGgjDexqf0okxIpxc0v7IdFjGabN2yzDlYFdc+rOHHiVuAWpoQLNgf3dH0Y0CUFoyolSPdeJtZcSqRnlkFX6iYKY0AkZQc9QQUJQXjpfIsOnRhniIJLmCI3n6u+OlIRKzULfVOa/VMteLv7rCUYhkIQuzdfBlZcyEScaBF2MDxKOdYTznPCQSaCazwwhVDKzAaZjYp7RJs08Gnc5iFXSPq+7Tt29v6g1rouQyqiKTtAZctElaqA71EQtRNEjekYv6NV6st6sd+tjUVqyip5j9AfW5w99YqGB</latexit>

"EC
<latexit sha1_base64="FOoeA1rI6jRpg05VSfexCIF15xY=">AAACGHicbVDLSgMxFM3UV62vUVfiJlgEV2VGBF0Wi+Cygq2FzlAy6Z02NJMZkkyhDMX/cO9Wf8GduHXnH/gZZtpZaOuBwMk59+bmniDhTGnH+bJKK6tr6xvlzcrW9s7unr1/0FZxKim0aMxj2QmIAs4EtDTTHDqJBBIFHB6CUSP3H8YgFYvFvZ4k4EdkIFjIKNFG6tlH3phISBTj5pZ5EdFDGWU3jem0Z1edmjMDXiZuQaqoQLNnf3v9mKYRCE05UarrOon2MyI1oxymFS9VkBA6IgPoGipIBMrPZitM8alR+jiMpTlC45n6uyMjkVKTKDCV+R/VopeL/3qCUQgloQvzdXjlZ0wkqQZB5+PDlGMd4zwl3GcSqOYTQwiVzGyA6ZCYZ7TJsmKicReDWCbt85rr1Ny7i2r9ugipjI7RCTpDLrpEdXSLmqiFKHpEz+gFvVpP1pv1bn3MS0tW0XOI/sD6/AHFlKE2</latexit><latexit sha1_base64="FOoeA1rI6jRpg05VSfexCIF15xY=">AAACGHicbVDLSgMxFM3UV62vUVfiJlgEV2VGBF0Wi+Cygq2FzlAy6Z02NJMZkkyhDMX/cO9Wf8GduHXnH/gZZtpZaOuBwMk59+bmniDhTGnH+bJKK6tr6xvlzcrW9s7unr1/0FZxKim0aMxj2QmIAs4EtDTTHDqJBBIFHB6CUSP3H8YgFYvFvZ4k4EdkIFjIKNFG6tlH3phISBTj5pZ5EdFDGWU3jem0Z1edmjMDXiZuQaqoQLNnf3v9mKYRCE05UarrOon2MyI1oxymFS9VkBA6IgPoGipIBMrPZitM8alR+jiMpTlC45n6uyMjkVKTKDCV+R/VopeL/3qCUQgloQvzdXjlZ0wkqQZB5+PDlGMd4zwl3GcSqOYTQwiVzGyA6ZCYZ7TJsmKicReDWCbt85rr1Ny7i2r9ugipjI7RCTpDLrpEdXSLmqiFKHpEz+gFvVpP1pv1bn3MS0tW0XOI/sD6/AHFlKE2</latexit><latexit sha1_base64="FOoeA1rI6jRpg05VSfexCIF15xY=">AAACGHicbVDLSgMxFM3UV62vUVfiJlgEV2VGBF0Wi+Cygq2FzlAy6Z02NJMZkkyhDMX/cO9Wf8GduHXnH/gZZtpZaOuBwMk59+bmniDhTGnH+bJKK6tr6xvlzcrW9s7unr1/0FZxKim0aMxj2QmIAs4EtDTTHDqJBBIFHB6CUSP3H8YgFYvFvZ4k4EdkIFjIKNFG6tlH3phISBTj5pZ5EdFDGWU3jem0Z1edmjMDXiZuQaqoQLNnf3v9mKYRCE05UarrOon2MyI1oxymFS9VkBA6IgPoGipIBMrPZitM8alR+jiMpTlC45n6uyMjkVKTKDCV+R/VopeL/3qCUQgloQvzdXjlZ0wkqQZB5+PDlGMd4zwl3GcSqOYTQwiVzGyA6ZCYZ7TJsmKicReDWCbt85rr1Ny7i2r9ugipjI7RCTpDLrpEdXSLmqiFKHpEz+gFvVpP1pv1bn3MS0tW0XOI/sD6/AHFlKE2</latexit><latexit sha1_base64="FOoeA1rI6jRpg05VSfexCIF15xY=">AAACGHicbVDLSgMxFM3UV62vUVfiJlgEV2VGBF0Wi+Cygq2FzlAy6Z02NJMZkkyhDMX/cO9Wf8GduHXnH/gZZtpZaOuBwMk59+bmniDhTGnH+bJKK6tr6xvlzcrW9s7unr1/0FZxKim0aMxj2QmIAs4EtDTTHDqJBBIFHB6CUSP3H8YgFYvFvZ4k4EdkIFjIKNFG6tlH3phISBTj5pZ5EdFDGWU3jem0Z1edmjMDXiZuQaqoQLNnf3v9mKYRCE05UarrOon2MyI1oxymFS9VkBA6IgPoGipIBMrPZitM8alR+jiMpTlC45n6uyMjkVKTKDCV+R/VopeL/3qCUQgloQvzdXjlZ0wkqQZB5+PDlGMd4zwl3GcSqOYTQwiVzGyA6ZCYZ7TJsmKicReDWCbt85rr1Ny7i2r9ugipjI7RCTpDLrpEdXSLmqiFKHpEz+gFvVpP1pv1bn3MS0tW0XOI/sD6/AHFlKE2</latexit>



Example: Privacy Amplification

Privacy Amplification

raw key with min-entropy at least h

final n-bit key

Theorem: Given a raw key with min-entropy at least equal 
to h, the n-bit key is uniform, except with probability 

"PA = 2�
1
2 (h�n)

<latexit sha1_base64="rU7zrmkooQiTRUbjcblbB6N2/e4="></latexit><latexit sha1_base64="rU7zrmkooQiTRUbjcblbB6N2/e4="></latexit><latexit sha1_base64="rU7zrmkooQiTRUbjcblbB6N2/e4="></latexit><latexit sha1_base64="rU7zrmkooQiTRUbjcblbB6N2/e4="></latexit>



ε = 2⋅10-5

N = 50

pfail = 1/1000

failure probability 
per year 

number of years in 
operation 

upper bound on 
failure

How to choose epsilon?

failure probability 
per key generated ε = 10-12

number of keys 
generated N = 109

upper bound on 
failure pfail = 1/1000

(recommended value)



Summary

" > 0
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• Security is always finite. 

• It is therefore crucial to understand how to quantify it.



Questions?
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