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PREDICTING THE EVOLUTION OF MICROSTUCTURES
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<latexit sha1_base64="c/V62lZH12dMcD11xE/mcz5cx5U=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgjGMug==</latexit><latexit sha1_base64="c/V62lZH12dMcD11xE/mcz5cx5U=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgjGMug==</latexit><latexit sha1_base64="c/V62lZH12dMcD11xE/mcz5cx5U=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgjGMug==</latexit><latexit sha1_base64="c/V62lZH12dMcD11xE/mcz5cx5U=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE1GPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgjGMug==</latexit>

7
<latexit sha1_base64="bOjNxtek4Gn2poQeu9AyLAzU5Xk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4Ag7WMuw==</latexit><latexit sha1_base64="bOjNxtek4Gn2poQeu9AyLAzU5Xk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4Ag7WMuw==</latexit><latexit sha1_base64="bOjNxtek4Gn2poQeu9AyLAzU5Xk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4Ag7WMuw==</latexit><latexit sha1_base64="bOjNxtek4Gn2poQeu9AyLAzU5Xk=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4Ag7WMuw==</latexit>

8
<latexit sha1_base64="lK5rX7U9ENKFpgM8IfbTCYOpz6Y=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasKan3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzdQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AhTmMvA==</latexit><latexit sha1_base64="lK5rX7U9ENKFpgM8IfbTCYOpz6Y=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasKan3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzdQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AhTmMvA==</latexit><latexit sha1_base64="lK5rX7U9ENKFpgM8IfbTCYOpz6Y=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasKan3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzdQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AhTmMvA==</latexit><latexit sha1_base64="lK5rX7U9ENKFpgM8IfbTCYOpz6Y=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasKan3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzdQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AhTmMvA==</latexit>

9
<latexit sha1_base64="0wlyq1wRDn0bhkyQbZG7W0BY0mA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfju5nffkKleSwfzCRBP6JDyUPOqLFS46ZfrrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eZxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHhr2MvQ==</latexit><latexit sha1_base64="0wlyq1wRDn0bhkyQbZG7W0BY0mA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfju5nffkKleSwfzCRBP6JDyUPOqLFS46ZfrrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eZxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHhr2MvQ==</latexit><latexit sha1_base64="0wlyq1wRDn0bhkyQbZG7W0BY0mA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfju5nffkKleSwfzCRBP6JDyUPOqLFS46ZfrrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eZxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHhr2MvQ==</latexit><latexit sha1_base64="0wlyq1wRDn0bhkyQbZG7W0BY0mA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUG9FLx5bsB/QhrLZTtq1m03Y3Qgl9Bd48aCIV3+SN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfju5nffkKleSwfzCRBP6JDyUPOqLFS46ZfrrhVdw6ySrycVCBHvV/+6g1ilkYoDRNU667nJsbPqDKcCZyWeqnGhLIxHWLXUkkj1H42P3RKzqwyIGGsbElD5urviYxGWk+iwHZG1Iz0sjcT//O6qQmv/YzLJDUo2WJRmApiYjL7mgy4QmbExBLKFLe3EjaiijJjsynZELzll1dJ66LquVWvcVmp3eZxFOEETuEcPLiCGtxDHZrAAOEZXuHNeXRenHfnY9FacPKZY/gD5/MHhr2MvQ==</latexit>

10
<latexit sha1_base64="fgfL/1b4VTlaIKW1YTPmbQG1wxk=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwff6btWreXOQVeIXpAoFGn33qzdIWBZzhUxSY7q+l2KQU42CST6t9DLDU8rGdMi7lioacxPk80un5MwqAxIl2pZCMld/T+Q0NmYSh7Yzpjgyy95M/M/rZhhdB7lQaYZcscWiKJMEEzJ7mwyE5gzlxBLKtLC3EjaimjK04VRsCP7yy6ukdVHzvZp/f1mt3xRxlOEETuEcfLiCOtxBA5rAIIJneIU3Z+y8OO/Ox6K15BQzx/AHzucP6HKM7w==</latexit><latexit sha1_base64="fgfL/1b4VTlaIKW1YTPmbQG1wxk=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwff6btWreXOQVeIXpAoFGn33qzdIWBZzhUxSY7q+l2KQU42CST6t9DLDU8rGdMi7lioacxPk80un5MwqAxIl2pZCMld/T+Q0NmYSh7Yzpjgyy95M/M/rZhhdB7lQaYZcscWiKJMEEzJ7mwyE5gzlxBLKtLC3EjaimjK04VRsCP7yy6ukdVHzvZp/f1mt3xRxlOEETuEcfLiCOtxBA5rAIIJneIU3Z+y8OO/Ox6K15BQzx/AHzucP6HKM7w==</latexit><latexit sha1_base64="fgfL/1b4VTlaIKW1YTPmbQG1wxk=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwff6btWreXOQVeIXpAoFGn33qzdIWBZzhUxSY7q+l2KQU42CST6t9DLDU8rGdMi7lioacxPk80un5MwqAxIl2pZCMld/T+Q0NmYSh7Yzpjgyy95M/M/rZhhdB7lQaYZcscWiKJMEEzJ7mwyE5gzlxBLKtLC3EjaimjK04VRsCP7yy6ukdVHzvZp/f1mt3xRxlOEETuEcfLiCOtxBA5rAIIJneIU3Z+y8OO/Ox6K15BQzx/AHzucP6HKM7w==</latexit><latexit sha1_base64="fgfL/1b4VTlaIKW1YTPmbQG1wxk=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwff6btWreXOQVeIXpAoFGn33qzdIWBZzhUxSY7q+l2KQU42CST6t9DLDU8rGdMi7lioacxPk80un5MwqAxIl2pZCMld/T+Q0NmYSh7Yzpjgyy95M/M/rZhhdB7lQaYZcscWiKJMEEzJ7mwyE5gzlxBLKtLC3EjaimjK04VRsCP7yy6ukdVHzvZp/f1mt3xRxlOEETuEcfLiCOtxBA5rAIIJneIU3Z+y8OO/Ox6K15BQzx/AHzucP6HKM7w==</latexit>

0.970
<latexit sha1_base64="AWlNAfzPTr8WU71/A7j0+uwClhw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU9iI0HorevFYwbSFNpTNdtMu3WzC7kYoob/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtcH42yltbG5t75R3K3v7B4dH1eOTtk4yRZlPE5Gobkg0E1wy33AjWDdVjMShYJ1wcjf3O09MaZ7IRzNNWRCTkeQRp8RYycfuTR0PqjXs4gXQOvEKUoMCrUH1qz9MaBYzaaggWvc8nJogJ8pwKtis0s80SwmdkBHrWSpJzHSQL46doQurDFGUKFvSoIX6eyInsdbTOLSdMTFjverNxf+8XmaiRpBzmWaGSbpcFGUCmQTNP0dDrhg1YmoJoYrbWxEdE0WosflUbAje6svrpH3letj1Hq5rzdsijjKcwTlcggd1aMI9tMAHChye4RXeHOm8OO/Ox7K15BQzp/AHzucPRv6Nqg==</latexit><latexit sha1_base64="AWlNAfzPTr8WU71/A7j0+uwClhw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU9iI0HorevFYwbSFNpTNdtMu3WzC7kYoob/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtcH42yltbG5t75R3K3v7B4dH1eOTtk4yRZlPE5Gobkg0E1wy33AjWDdVjMShYJ1wcjf3O09MaZ7IRzNNWRCTkeQRp8RYycfuTR0PqjXs4gXQOvEKUoMCrUH1qz9MaBYzaaggWvc8nJogJ8pwKtis0s80SwmdkBHrWSpJzHSQL46doQurDFGUKFvSoIX6eyInsdbTOLSdMTFjverNxf+8XmaiRpBzmWaGSbpcFGUCmQTNP0dDrhg1YmoJoYrbWxEdE0WosflUbAje6svrpH3letj1Hq5rzdsijjKcwTlcggd1aMI9tMAHChye4RXeHOm8OO/Ox7K15BQzp/AHzucPRv6Nqg==</latexit><latexit sha1_base64="AWlNAfzPTr8WU71/A7j0+uwClhw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU9iI0HorevFYwbSFNpTNdtMu3WzC7kYoob/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtcH42yltbG5t75R3K3v7B4dH1eOTtk4yRZlPE5Gobkg0E1wy33AjWDdVjMShYJ1wcjf3O09MaZ7IRzNNWRCTkeQRp8RYycfuTR0PqjXs4gXQOvEKUoMCrUH1qz9MaBYzaaggWvc8nJogJ8pwKtis0s80SwmdkBHrWSpJzHSQL46doQurDFGUKFvSoIX6eyInsdbTOLSdMTFjverNxf+8XmaiRpBzmWaGSbpcFGUCmQTNP0dDrhg1YmoJoYrbWxEdE0WosflUbAje6svrpH3letj1Hq5rzdsijjKcwTlcggd1aMI9tMAHChye4RXeHOm8OO/Ox7K15BQzp/AHzucPRv6Nqg==</latexit><latexit sha1_base64="AWlNAfzPTr8WU71/A7j0+uwClhw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU9iI0HorevFYwbSFNpTNdtMu3WzC7kYoob/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtcH42yltbG5t75R3K3v7B4dH1eOTtk4yRZlPE5Gobkg0E1wy33AjWDdVjMShYJ1wcjf3O09MaZ7IRzNNWRCTkeQRp8RYycfuTR0PqjXs4gXQOvEKUoMCrUH1qz9MaBYzaaggWvc8nJogJ8pwKtis0s80SwmdkBHrWSpJzHSQL46doQurDFGUKFvSoIX6eyInsdbTOLSdMTFjverNxf+8XmaiRpBzmWaGSbpcFGUCmQTNP0dDrhg1YmoJoYrbWxEdE0WosflUbAje6svrpH3letj1Hq5rzdsijjKcwTlcggd1aMI9tMAHChye4RXeHOm8OO/Ox7K15BQzp/AHzucPRv6Nqg==</latexit>

0.975
<latexit sha1_base64="B0eeyOycY6sK1IkYYU1Lapn6v/8=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU9iIUr0VvXisYNpCG8pmu2mXbjZhdyOU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhang2mD87ZTW1jc2t8rblZ3dvf2D6uFRSyeZosyniUhUJySaCS6Zb7gRrJMqRuJQsHY4vpv57SemNE/ko5mkLIjJUPKIU2Ks5GP3pn7Vr9awi+dAq8QrSA0KNPvVr94goVnMpKGCaN31cGqCnCjDqWDTSi/TLCV0TIasa6kkMdNBPj92is6sMkBRomxJg+bq74mcxFpP4tB2xsSM9LI3E//zupmJroOcyzQzTNLFoigTyCRo9jkacMWoERNLCFXc3oroiChCjc2nYkPwll9eJa0L18Ou93BZa9wWcZThBE7hHDyoQwPuoQk+UODwDK/w5kjnxXl3PhatJaeYOYY/cD5/AE6Sja8=</latexit><latexit sha1_base64="B0eeyOycY6sK1IkYYU1Lapn6v/8=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU9iIUr0VvXisYNpCG8pmu2mXbjZhdyOU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhang2mD87ZTW1jc2t8rblZ3dvf2D6uFRSyeZosyniUhUJySaCS6Zb7gRrJMqRuJQsHY4vpv57SemNE/ko5mkLIjJUPKIU2Ks5GP3pn7Vr9awi+dAq8QrSA0KNPvVr94goVnMpKGCaN31cGqCnCjDqWDTSi/TLCV0TIasa6kkMdNBPj92is6sMkBRomxJg+bq74mcxFpP4tB2xsSM9LI3E//zupmJroOcyzQzTNLFoigTyCRo9jkacMWoERNLCFXc3oroiChCjc2nYkPwll9eJa0L18Ou93BZa9wWcZThBE7hHDyoQwPuoQk+UODwDK/w5kjnxXl3PhatJaeYOYY/cD5/AE6Sja8=</latexit><latexit sha1_base64="B0eeyOycY6sK1IkYYU1Lapn6v/8=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU9iIUr0VvXisYNpCG8pmu2mXbjZhdyOU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhang2mD87ZTW1jc2t8rblZ3dvf2D6uFRSyeZosyniUhUJySaCS6Zb7gRrJMqRuJQsHY4vpv57SemNE/ko5mkLIjJUPKIU2Ks5GP3pn7Vr9awi+dAq8QrSA0KNPvVr94goVnMpKGCaN31cGqCnCjDqWDTSi/TLCV0TIasa6kkMdNBPj92is6sMkBRomxJg+bq74mcxFpP4tB2xsSM9LI3E//zupmJroOcyzQzTNLFoigTyCRo9jkacMWoERNLCFXc3oroiChCjc2nYkPwll9eJa0L18Ou93BZa9wWcZThBE7hHDyoQwPuoQk+UODwDK/w5kjnxXl3PhatJaeYOYY/cD5/AE6Sja8=</latexit><latexit sha1_base64="B0eeyOycY6sK1IkYYU1Lapn6v/8=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU9iIUr0VvXisYNpCG8pmu2mXbjZhdyOU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhang2mD87ZTW1jc2t8rblZ3dvf2D6uFRSyeZosyniUhUJySaCS6Zb7gRrJMqRuJQsHY4vpv57SemNE/ko5mkLIjJUPKIU2Ks5GP3pn7Vr9awi+dAq8QrSA0KNPvVr94goVnMpKGCaN31cGqCnCjDqWDTSi/TLCV0TIasa6kkMdNBPj92is6sMkBRomxJg+bq74mcxFpP4tB2xsSM9LI3E//zupmJroOcyzQzTNLFoigTyCRo9jkacMWoERNLCFXc3oroiChCjc2nYkPwll9eJa0L18Ou93BZa9wWcZThBE7hHDyoQwPuoQk+UODwDK/w5kjnxXl3PhatJaeYOYY/cD5/AE6Sja8=</latexit>

0.985
<latexit sha1_base64="pPc8w+ZdCFluBPYXmN089UZYgZg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU9iIYr0VvXisYNpCG8pmu2mXbjZhdyOU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhang2mD87ZTW1jc2t8rblZ3dvf2D6uFRSyeZosyniUhUJySaCS6Zb7gRrJMqRuJQsHY4vpv57SemNE/ko5mkLIjJUPKIU2Ks5GP3pn7Vr9awi+dAq8QrSA0KNPvVr94goVnMpKGCaN31cGqCnCjDqWDTSi/TLCV0TIasa6kkMdNBPj92is6sMkBRomxJg+bq74mcxFpP4tB2xsSM9LI3E//zupmJ6kHOZZoZJuliUZQJZBI0+xwNuGLUiIklhCpub0V0RBShxuZTsSF4yy+vktaF62HXe7isNW6LOMpwAqdwDh5cQwPuoQk+UODwDK/w5kjnxXl3PhatJaeYOYY/cD5/AFAXjbA=</latexit><latexit sha1_base64="pPc8w+ZdCFluBPYXmN089UZYgZg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU9iIYr0VvXisYNpCG8pmu2mXbjZhdyOU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhang2mD87ZTW1jc2t8rblZ3dvf2D6uFRSyeZosyniUhUJySaCS6Zb7gRrJMqRuJQsHY4vpv57SemNE/ko5mkLIjJUPKIU2Ks5GP3pn7Vr9awi+dAq8QrSA0KNPvVr94goVnMpKGCaN31cGqCnCjDqWDTSi/TLCV0TIasa6kkMdNBPj92is6sMkBRomxJg+bq74mcxFpP4tB2xsSM9LI3E//zupmJ6kHOZZoZJuliUZQJZBI0+xwNuGLUiIklhCpub0V0RBShxuZTsSF4yy+vktaF62HXe7isNW6LOMpwAqdwDh5cQwPuoQk+UODwDK/w5kjnxXl3PhatJaeYOYY/cD5/AFAXjbA=</latexit><latexit sha1_base64="pPc8w+ZdCFluBPYXmN089UZYgZg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU9iIYr0VvXisYNpCG8pmu2mXbjZhdyOU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhang2mD87ZTW1jc2t8rblZ3dvf2D6uFRSyeZosyniUhUJySaCS6Zb7gRrJMqRuJQsHY4vpv57SemNE/ko5mkLIjJUPKIU2Ks5GP3pn7Vr9awi+dAq8QrSA0KNPvVr94goVnMpKGCaN31cGqCnCjDqWDTSi/TLCV0TIasa6kkMdNBPj92is6sMkBRomxJg+bq74mcxFpP4tB2xsSM9LI3E//zupmJ6kHOZZoZJuliUZQJZBI0+xwNuGLUiIklhCpub0V0RBShxuZTsSF4yy+vktaF62HXe7isNW6LOMpwAqdwDh5cQwPuoQk+UODwDK/w5kjnxXl3PhatJaeYOYY/cD5/AFAXjbA=</latexit><latexit sha1_base64="pPc8w+ZdCFluBPYXmN089UZYgZg=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU9iIYr0VvXisYNpCG8pmu2mXbjZhdyOU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhang2mD87ZTW1jc2t8rblZ3dvf2D6uFRSyeZosyniUhUJySaCS6Zb7gRrJMqRuJQsHY4vpv57SemNE/ko5mkLIjJUPKIU2Ks5GP3pn7Vr9awi+dAq8QrSA0KNPvVr94goVnMpKGCaN31cGqCnCjDqWDTSi/TLCV0TIasa6kkMdNBPj92is6sMkBRomxJg+bq74mcxFpP4tB2xsSM9LI3E//zupmJ6kHOZZoZJuliUZQJZBI0+xwNuGLUiIklhCpub0V0RBShxuZTsSF4yy+vktaF62HXe7isNW6LOMpwAqdwDh5cQwPuoQk+UODwDK/w5kjnxXl3PhatJaeYOYY/cD5/AFAXjbA=</latexit>

0.995
<latexit sha1_base64="woGHjvuYEJLdgwSncSOAGyXvC8Q=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU9iIor0VvXisYNpCG8pmu2mXbjZhdyOU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhang2mD87ZTW1jc2t8rblZ3dvf2D6uFRSyeZosyniUhUJySaCS6Zb7gRrJMqRuJQsHY4vpv57SemNE/ko5mkLIjJUPKIU2Ks5GO3Xr/qV2vYxXOgVeIVpAYFmv3qV2+Q0Cxm0lBBtO56ODVBTpThVLBppZdplhI6JkPWtVSSmOkgnx87RWdWGaAoUbakQXP190ROYq0ncWg7Y2JGetmbif953cxEN0HOZZoZJuliUZQJZBI0+xwNuGLUiIklhCpub0V0RBShxuZTsSF4yy+vktaF62HXe7isNW6LOMpwAqdwDh5cQwPuoQk+UODwDK/w5kjnxXl3PhatJaeYOYY/cD5/AFGcjbE=</latexit><latexit sha1_base64="woGHjvuYEJLdgwSncSOAGyXvC8Q=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU9iIor0VvXisYNpCG8pmu2mXbjZhdyOU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhang2mD87ZTW1jc2t8rblZ3dvf2D6uFRSyeZosyniUhUJySaCS6Zb7gRrJMqRuJQsHY4vpv57SemNE/ko5mkLIjJUPKIU2Ks5GO3Xr/qV2vYxXOgVeIVpAYFmv3qV2+Q0Cxm0lBBtO56ODVBTpThVLBppZdplhI6JkPWtVSSmOkgnx87RWdWGaAoUbakQXP190ROYq0ncWg7Y2JGetmbif953cxEN0HOZZoZJuliUZQJZBI0+xwNuGLUiIklhCpub0V0RBShxuZTsSF4yy+vktaF62HXe7isNW6LOMpwAqdwDh5cQwPuoQk+UODwDK/w5kjnxXl3PhatJaeYOYY/cD5/AFGcjbE=</latexit><latexit sha1_base64="woGHjvuYEJLdgwSncSOAGyXvC8Q=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU9iIor0VvXisYNpCG8pmu2mXbjZhdyOU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhang2mD87ZTW1jc2t8rblZ3dvf2D6uFRSyeZosyniUhUJySaCS6Zb7gRrJMqRuJQsHY4vpv57SemNE/ko5mkLIjJUPKIU2Ks5GO3Xr/qV2vYxXOgVeIVpAYFmv3qV2+Q0Cxm0lBBtO56ODVBTpThVLBppZdplhI6JkPWtVSSmOkgnx87RWdWGaAoUbakQXP190ROYq0ncWg7Y2JGetmbif953cxEN0HOZZoZJuliUZQJZBI0+xwNuGLUiIklhCpub0V0RBShxuZTsSF4yy+vktaF62HXe7isNW6LOMpwAqdwDh5cQwPuoQk+UODwDK/w5kjnxXl3PhatJaeYOYY/cD5/AFGcjbE=</latexit><latexit sha1_base64="woGHjvuYEJLdgwSncSOAGyXvC8Q=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU9iIor0VvXisYNpCG8pmu2mXbjZhdyOU0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhang2mD87ZTW1jc2t8rblZ3dvf2D6uFRSyeZosyniUhUJySaCS6Zb7gRrJMqRuJQsHY4vpv57SemNE/ko5mkLIjJUPKIU2Ks5GO3Xr/qV2vYxXOgVeIVpAYFmv3qV2+Q0Cxm0lBBtO56ODVBTpThVLBppZdplhI6JkPWtVSSmOkgnx87RWdWGaAoUbakQXP190ROYq0ncWg7Y2JGetmbif953cxEN0HOZZoZJuliUZQJZBI0+xwNuGLUiIklhCpub0V0RBShxuZTsSF4yy+vktaF62HXe7isNW6LOMpwAqdwDh5cQwPuoQk+UODwDK/w5kjnxXl3PhatJaeYOYY/cD5/AFGcjbE=</latexit>

0.990
<latexit sha1_base64="S53wgCeVL0y82u800DopyMd0laA=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU9iIUHsrevFYwbSFNpTNdtMu3WzC7kYoob/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtcH42yltbG5t75R3K3v7B4dH1eOTtk4yRZlPE5Gobkg0E1wy33AjWDdVjMShYJ1wcjf3O09MaZ7IRzNNWRCTkeQRp8RYycduo4EH1Rp28QJonXgFqUGB1qD61R8mNIuZNFQQrXseTk2QE2U4FWxW6WeapYROyIj1LJUkZjrIF8fO0IVVhihKlC1p0EL9PZGTWOtpHNrOmJixXvXm4n9eLzPRTZBzmWaGSbpcFGUCmQTNP0dDrhg1YmoJoYrbWxEdE0WosflUbAje6svrpH3letj1Hq5rzdsijjKcwTlcggd1aMI9tMAHChye4RXeHOm8OO/Ox7K15BQzp/AHzucPSgiNrA==</latexit><latexit sha1_base64="S53wgCeVL0y82u800DopyMd0laA=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU9iIUHsrevFYwbSFNpTNdtMu3WzC7kYoob/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtcH42yltbG5t75R3K3v7B4dH1eOTtk4yRZlPE5Gobkg0E1wy33AjWDdVjMShYJ1wcjf3O09MaZ7IRzNNWRCTkeQRp8RYycduo4EH1Rp28QJonXgFqUGB1qD61R8mNIuZNFQQrXseTk2QE2U4FWxW6WeapYROyIj1LJUkZjrIF8fO0IVVhihKlC1p0EL9PZGTWOtpHNrOmJixXvXm4n9eLzPRTZBzmWaGSbpcFGUCmQTNP0dDrhg1YmoJoYrbWxEdE0WosflUbAje6svrpH3letj1Hq5rzdsijjKcwTlcggd1aMI9tMAHChye4RXeHOm8OO/Ox7K15BQzp/AHzucPSgiNrA==</latexit><latexit sha1_base64="S53wgCeVL0y82u800DopyMd0laA=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU9iIUHsrevFYwbSFNpTNdtMu3WzC7kYoob/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtcH42yltbG5t75R3K3v7B4dH1eOTtk4yRZlPE5Gobkg0E1wy33AjWDdVjMShYJ1wcjf3O09MaZ7IRzNNWRCTkeQRp8RYycduo4EH1Rp28QJonXgFqUGB1qD61R8mNIuZNFQQrXseTk2QE2U4FWxW6WeapYROyIj1LJUkZjrIF8fO0IVVhihKlC1p0EL9PZGTWOtpHNrOmJixXvXm4n9eLzPRTZBzmWaGSbpcFGUCmQTNP0dDrhg1YmoJoYrbWxEdE0WosflUbAje6svrpH3letj1Hq5rzdsijjKcwTlcggd1aMI9tMAHChye4RXeHOm8OO/Ox7K15BQzp/AHzucPSgiNrA==</latexit><latexit sha1_base64="S53wgCeVL0y82u800DopyMd0laA=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU9iIUHsrevFYwbSFNpTNdtMu3WzC7kYoob/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtcH42yltbG5t75R3K3v7B4dH1eOTtk4yRZlPE5Gobkg0E1wy33AjWDdVjMShYJ1wcjf3O09MaZ7IRzNNWRCTkeQRp8RYycduo4EH1Rp28QJonXgFqUGB1qD61R8mNIuZNFQQrXseTk2QE2U4FWxW6WeapYROyIj1LJUkZjrIF8fO0IVVhihKlC1p0EL9PZGTWOtpHNrOmJixXvXm4n9eLzPRTZBzmWaGSbpcFGUCmQTNP0dDrhg1YmoJoYrbWxEdE0WosflUbAje6svrpH3letj1Hq5rzdsijjKcwTlcggd1aMI9tMAHChye4RXeHOm8OO/Ox7K15BQzp/AHzucPSgiNrA==</latexit>

0.980
<latexit sha1_base64="MQQl48nCsKTF++fdJIjIi0WQn8g=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU9iI0HorevFYwbSFNpTNdtMu3WzC7kYoob/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtcH42yltbG5t75R3K3v7B4dH1eOTtk4yRZlPE5Gobkg0E1wy33AjWDdVjMShYJ1wcjf3O09MaZ7IRzNNWRCTkeQRp8RYycfuTQMPqjXs4gXQOvEKUoMCrUH1qz9MaBYzaaggWvc8nJogJ8pwKtis0s80SwmdkBHrWSpJzHSQL46doQurDFGUKFvSoIX6eyInsdbTOLSdMTFjverNxf+8XmaiRpBzmWaGSbpcFGUCmQTNP0dDrhg1YmoJoYrbWxEdE0WosflUbAje6svrpH3letj1Hq5rzdsijjKcwTlcggd1aMI9tMAHChye4RXeHOm8OO/Ox7K15BQzp/AHzucPSIONqw==</latexit><latexit sha1_base64="MQQl48nCsKTF++fdJIjIi0WQn8g=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU9iI0HorevFYwbSFNpTNdtMu3WzC7kYoob/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtcH42yltbG5t75R3K3v7B4dH1eOTtk4yRZlPE5Gobkg0E1wy33AjWDdVjMShYJ1wcjf3O09MaZ7IRzNNWRCTkeQRp8RYycfuTQMPqjXs4gXQOvEKUoMCrUH1qz9MaBYzaaggWvc8nJogJ8pwKtis0s80SwmdkBHrWSpJzHSQL46doQurDFGUKFvSoIX6eyInsdbTOLSdMTFjverNxf+8XmaiRpBzmWaGSbpcFGUCmQTNP0dDrhg1YmoJoYrbWxEdE0WosflUbAje6svrpH3letj1Hq5rzdsijjKcwTlcggd1aMI9tMAHChye4RXeHOm8OO/Ox7K15BQzp/AHzucPSIONqw==</latexit><latexit sha1_base64="MQQl48nCsKTF++fdJIjIi0WQn8g=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU9iI0HorevFYwbSFNpTNdtMu3WzC7kYoob/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtcH42yltbG5t75R3K3v7B4dH1eOTtk4yRZlPE5Gobkg0E1wy33AjWDdVjMShYJ1wcjf3O09MaZ7IRzNNWRCTkeQRp8RYycfuTQMPqjXs4gXQOvEKUoMCrUH1qz9MaBYzaaggWvc8nJogJ8pwKtis0s80SwmdkBHrWSpJzHSQL46doQurDFGUKFvSoIX6eyInsdbTOLSdMTFjverNxf+8XmaiRpBzmWaGSbpcFGUCmQTNP0dDrhg1YmoJoYrbWxEdE0WosflUbAje6svrpH3letj1Hq5rzdsijjKcwTlcggd1aMI9tMAHChye4RXeHOm8OO/Ox7K15BQzp/AHzucPSIONqw==</latexit><latexit sha1_base64="MQQl48nCsKTF++fdJIjIi0WQn8g=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU9iI0HorevFYwbSFNpTNdtMu3WzC7kYoob/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtcH42yltbG5t75R3K3v7B4dH1eOTtk4yRZlPE5Gobkg0E1wy33AjWDdVjMShYJ1wcjf3O09MaZ7IRzNNWRCTkeQRp8RYycfuTQMPqjXs4gXQOvEKUoMCrUH1qz9MaBYzaaggWvc8nJogJ8pwKtis0s80SwmdkBHrWSpJzHSQL46doQurDFGUKFvSoIX6eyInsdbTOLSdMTFjverNxf+8XmaiRpBzmWaGSbpcFGUCmQTNP0dDrhg1YmoJoYrbWxEdE0WosflUbAje6svrpH3letj1Hq5rzdsijjKcwTlcggd1aMI9tMAHChye4RXeHOm8OO/Ox7K15BQzp/AHzucPSIONqw==</latexit>

1.000
<latexit sha1_base64="BBcatEj8tAzDVDMNB/Zt0qfVkiw=">AAAB7HicbVBNSwMxEJ3Ur1q/qh69BIvgqWRF0GPRi8cKbi20S8mm2TY0m12SrFCW/gYvHhTx6g/y5r8x2+5BWx+EPN6bYWZemEphLCHfqLK2vrG5Vd2u7ezu7R/UD486Jsk04z5LZKK7ITVcCsV9K6zk3VRzGoeSP4aT28J/fOLaiEQ92GnKg5iOlIgEo9ZJvtckhAzqDVL8DniVeCVpQIn2oP7VHyYsi7myTFJjeh5JbZBTbQWTfFbrZ4anlE3oiPccVTTmJsjny87wmVOGOEq0e8riufq7I6exMdM4dJUxtWOz7BXif14vs9F1kAuVZpYrthgUZRLbBBeX46HQnFk5dYQyLdyumI2ppsy6fGouBG/55FXSuWh6pOndXzZaN2UcVTiBUzgHD66gBXfQBh8YCHiGV3hDCr2gd/SxKK2gsucY/gB9/gAwLY2b</latexit><latexit sha1_base64="BBcatEj8tAzDVDMNB/Zt0qfVkiw=">AAAB7HicbVBNSwMxEJ3Ur1q/qh69BIvgqWRF0GPRi8cKbi20S8mm2TY0m12SrFCW/gYvHhTx6g/y5r8x2+5BWx+EPN6bYWZemEphLCHfqLK2vrG5Vd2u7ezu7R/UD486Jsk04z5LZKK7ITVcCsV9K6zk3VRzGoeSP4aT28J/fOLaiEQ92GnKg5iOlIgEo9ZJvtckhAzqDVL8DniVeCVpQIn2oP7VHyYsi7myTFJjeh5JbZBTbQWTfFbrZ4anlE3oiPccVTTmJsjny87wmVOGOEq0e8riufq7I6exMdM4dJUxtWOz7BXif14vs9F1kAuVZpYrthgUZRLbBBeX46HQnFk5dYQyLdyumI2ppsy6fGouBG/55FXSuWh6pOndXzZaN2UcVTiBUzgHD66gBXfQBh8YCHiGV3hDCr2gd/SxKK2gsucY/gB9/gAwLY2b</latexit><latexit sha1_base64="BBcatEj8tAzDVDMNB/Zt0qfVkiw=">AAAB7HicbVBNSwMxEJ3Ur1q/qh69BIvgqWRF0GPRi8cKbi20S8mm2TY0m12SrFCW/gYvHhTx6g/y5r8x2+5BWx+EPN6bYWZemEphLCHfqLK2vrG5Vd2u7ezu7R/UD486Jsk04z5LZKK7ITVcCsV9K6zk3VRzGoeSP4aT28J/fOLaiEQ92GnKg5iOlIgEo9ZJvtckhAzqDVL8DniVeCVpQIn2oP7VHyYsi7myTFJjeh5JbZBTbQWTfFbrZ4anlE3oiPccVTTmJsjny87wmVOGOEq0e8riufq7I6exMdM4dJUxtWOz7BXif14vs9F1kAuVZpYrthgUZRLbBBeX46HQnFk5dYQyLdyumI2ppsy6fGouBG/55FXSuWh6pOndXzZaN2UcVTiBUzgHD66gBXfQBh8YCHiGV3hDCr2gd/SxKK2gsucY/gB9/gAwLY2b</latexit><latexit sha1_base64="BBcatEj8tAzDVDMNB/Zt0qfVkiw=">AAAB7HicbVBNSwMxEJ3Ur1q/qh69BIvgqWRF0GPRi8cKbi20S8mm2TY0m12SrFCW/gYvHhTx6g/y5r8x2+5BWx+EPN6bYWZemEphLCHfqLK2vrG5Vd2u7ezu7R/UD486Jsk04z5LZKK7ITVcCsV9K6zk3VRzGoeSP4aT28J/fOLaiEQ92GnKg5iOlIgEo9ZJvtckhAzqDVL8DniVeCVpQIn2oP7VHyYsi7myTFJjeh5JbZBTbQWTfFbrZ4anlE3oiPccVTTmJsjny87wmVOGOEq0e8riufq7I6exMdM4dJUxtWOz7BXif14vs9F1kAuVZpYrthgUZRLbBBeX46HQnFk5dYQyLdyumI2ppsy6fGouBG/55FXSuWh6pOndXzZaN2UcVTiBUzgHD66gBXfQBh8YCHiGV3hDCr2gd/SxKK2gsucY/gB9/gAwLY2b</latexit>
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<latexit sha1_base64="Wa/V5r81pQaYBeiYzz+tlIqakFY=">AAACC3icbVC7SgNBFJ31GeNr1dJmSRCswq4IWgbTWEYwD0hCuDu5SYbMzC4zs8GwJLWNv2JjoYitP2Dn3zh5FJp44MLhnHtn7j1hzJk2vv/trK1vbG5tZ3ayu3v7B4fu0XFVR4miWKERj1Q9BI2cSawYZjjWY4UgQo61cFCa+rUhKs0ieW9GMbYE9CTrMgrGSm0311QiLSUi4VYY4gQfYg72rc5kCIqBpDhuu3m/4M/grZJgQfJkgXLb/Wp2IpoIlIZy0LoR+LFppaAMoxzH2WaiMQY6gB42LJUgULfS2S1j78wqHa8bKVvSeDP190QKQuuRCG2nANPXy95U/M9rJKZ73UqZjBODks4/6ibcM5E3DcbrMIXU8JElQBWzu3q0DwqosfFlbQjB8smrpHpRCPxCcHeZL94s4siQU5Ij5yQgV6RIbkmZVAglj+SZvJI358l5cd6dj3nrmrOYOSF/4Hz+AA+tnFA=</latexit><latexit sha1_base64="Wa/V5r81pQaYBeiYzz+tlIqakFY=">AAACC3icbVC7SgNBFJ31GeNr1dJmSRCswq4IWgbTWEYwD0hCuDu5SYbMzC4zs8GwJLWNv2JjoYitP2Dn3zh5FJp44MLhnHtn7j1hzJk2vv/trK1vbG5tZ3ayu3v7B4fu0XFVR4miWKERj1Q9BI2cSawYZjjWY4UgQo61cFCa+rUhKs0ieW9GMbYE9CTrMgrGSm0311QiLSUi4VYY4gQfYg72rc5kCIqBpDhuu3m/4M/grZJgQfJkgXLb/Wp2IpoIlIZy0LoR+LFppaAMoxzH2WaiMQY6gB42LJUgULfS2S1j78wqHa8bKVvSeDP190QKQuuRCG2nANPXy95U/M9rJKZ73UqZjBODks4/6ibcM5E3DcbrMIXU8JElQBWzu3q0DwqosfFlbQjB8smrpHpRCPxCcHeZL94s4siQU5Ij5yQgV6RIbkmZVAglj+SZvJI358l5cd6dj3nrmrOYOSF/4Hz+AA+tnFA=</latexit><latexit sha1_base64="Wa/V5r81pQaYBeiYzz+tlIqakFY=">AAACC3icbVC7SgNBFJ31GeNr1dJmSRCswq4IWgbTWEYwD0hCuDu5SYbMzC4zs8GwJLWNv2JjoYitP2Dn3zh5FJp44MLhnHtn7j1hzJk2vv/trK1vbG5tZ3ayu3v7B4fu0XFVR4miWKERj1Q9BI2cSawYZjjWY4UgQo61cFCa+rUhKs0ieW9GMbYE9CTrMgrGSm0311QiLSUi4VYY4gQfYg72rc5kCIqBpDhuu3m/4M/grZJgQfJkgXLb/Wp2IpoIlIZy0LoR+LFppaAMoxzH2WaiMQY6gB42LJUgULfS2S1j78wqHa8bKVvSeDP190QKQuuRCG2nANPXy95U/M9rJKZ73UqZjBODks4/6ibcM5E3DcbrMIXU8JElQBWzu3q0DwqosfFlbQjB8smrpHpRCPxCcHeZL94s4siQU5Ij5yQgV6RIbkmZVAglj+SZvJI358l5cd6dj3nrmrOYOSF/4Hz+AA+tnFA=</latexit><latexit sha1_base64="Wa/V5r81pQaYBeiYzz+tlIqakFY=">AAACC3icbVC7SgNBFJ31GeNr1dJmSRCswq4IWgbTWEYwD0hCuDu5SYbMzC4zs8GwJLWNv2JjoYitP2Dn3zh5FJp44MLhnHtn7j1hzJk2vv/trK1vbG5tZ3ayu3v7B4fu0XFVR4miWKERj1Q9BI2cSawYZjjWY4UgQo61cFCa+rUhKs0ieW9GMbYE9CTrMgrGSm0311QiLSUi4VYY4gQfYg72rc5kCIqBpDhuu3m/4M/grZJgQfJkgXLb/Wp2IpoIlIZy0LoR+LFppaAMoxzH2WaiMQY6gB42LJUgULfS2S1j78wqHa8bKVvSeDP190QKQuuRCG2nANPXy95U/M9rJKZ73UqZjBODks4/6ibcM5E3DcbrMIXU8JElQBWzu3q0DwqosfFlbQjB8smrpHpRCPxCcHeZL94s4siQU5Ij5yQgV6RIbkmZVAglj+SZvJI358l5cd6dj3nrmrOYOSF/4Hz+AA+tnFA=</latexit>

Number of principal components
<latexit sha1_base64="C02HGpXYI6OSGiTT0n5DOKGt1IE=">AAACDHicbVC7SgNBFL0bXzG+opY2i0GwCrsiaBm0sZII5gFJCLOT2WTIvJiZFcKS9Db+io2FIrZ+gJ1/4yTZQhMPDBzOOZc790SKUWOD4NvLrayurW/kNwtb2zu7e8X9g7qRicakhiWTuhkhQxgVpGapZaSpNEE8YqQRDa+nfuOBaEOluLcjRToc9QWNKUbWSd1iqa15epvwiOiJjCdKU4GpQmyCJVdSEGHN2KWCcjCDv0zCjJQgQ7Vb/Gr3JE64m8YMGdMKA2U7KdKWYkbGhXZiiEJ4iPqk5ahAnJhOOjtm7J84pefHUrsnrD9Tf0+kiBsz4pFLcmQHZtGbiv95rcTGl52UCpVYIvB8UZww30p/2ozfo5pgy0aOIKyp+6uPB0gjbF1/BVdCuHjyMqmflcOgHN6dlypXWR15OIJjOIUQLqACN1CFGmB4hGd4hTfvyXvx3r2PeTTnZTOH8Afe5w86epz8</latexit><latexit sha1_base64="C02HGpXYI6OSGiTT0n5DOKGt1IE=">AAACDHicbVC7SgNBFL0bXzG+opY2i0GwCrsiaBm0sZII5gFJCLOT2WTIvJiZFcKS9Db+io2FIrZ+gJ1/4yTZQhMPDBzOOZc790SKUWOD4NvLrayurW/kNwtb2zu7e8X9g7qRicakhiWTuhkhQxgVpGapZaSpNEE8YqQRDa+nfuOBaEOluLcjRToc9QWNKUbWSd1iqa15epvwiOiJjCdKU4GpQmyCJVdSEGHN2KWCcjCDv0zCjJQgQ7Vb/Gr3JE64m8YMGdMKA2U7KdKWYkbGhXZiiEJ4iPqk5ahAnJhOOjtm7J84pefHUrsnrD9Tf0+kiBsz4pFLcmQHZtGbiv95rcTGl52UCpVYIvB8UZww30p/2ozfo5pgy0aOIKyp+6uPB0gjbF1/BVdCuHjyMqmflcOgHN6dlypXWR15OIJjOIUQLqACN1CFGmB4hGd4hTfvyXvx3r2PeTTnZTOH8Afe5w86epz8</latexit><latexit sha1_base64="C02HGpXYI6OSGiTT0n5DOKGt1IE=">AAACDHicbVC7SgNBFL0bXzG+opY2i0GwCrsiaBm0sZII5gFJCLOT2WTIvJiZFcKS9Db+io2FIrZ+gJ1/4yTZQhMPDBzOOZc790SKUWOD4NvLrayurW/kNwtb2zu7e8X9g7qRicakhiWTuhkhQxgVpGapZaSpNEE8YqQRDa+nfuOBaEOluLcjRToc9QWNKUbWSd1iqa15epvwiOiJjCdKU4GpQmyCJVdSEGHN2KWCcjCDv0zCjJQgQ7Vb/Gr3JE64m8YMGdMKA2U7KdKWYkbGhXZiiEJ4iPqk5ahAnJhOOjtm7J84pefHUrsnrD9Tf0+kiBsz4pFLcmQHZtGbiv95rcTGl52UCpVYIvB8UZww30p/2ozfo5pgy0aOIKyp+6uPB0gjbF1/BVdCuHjyMqmflcOgHN6dlypXWR15OIJjOIUQLqACN1CFGmB4hGd4hTfvyXvx3r2PeTTnZTOH8Afe5w86epz8</latexit><latexit sha1_base64="C02HGpXYI6OSGiTT0n5DOKGt1IE=">AAACDHicbVC7SgNBFL0bXzG+opY2i0GwCrsiaBm0sZII5gFJCLOT2WTIvJiZFcKS9Db+io2FIrZ+gJ1/4yTZQhMPDBzOOZc790SKUWOD4NvLrayurW/kNwtb2zu7e8X9g7qRicakhiWTuhkhQxgVpGapZaSpNEE8YqQRDa+nfuOBaEOluLcjRToc9QWNKUbWSd1iqa15epvwiOiJjCdKU4GpQmyCJVdSEGHN2KWCcjCDv0zCjJQgQ7Vb/Gr3JE64m8YMGdMKA2U7KdKWYkbGhXZiiEJ4iPqk5ahAnJhOOjtm7J84pefHUrsnrD9Tf0+kiBsz4pFLcmQHZtGbiv95rcTGl52UCpVYIvB8UZww30p/2ozfo5pgy0aOIKyp+6uPB0gjbF1/BVdCuHjyMqmflcOgHN6dlypXWR15OIJjOIUQLqACN1CFGmB4hGd4hTfvyXvx3r2PeTTnZTOH8Afe5w86epz8</latexit>
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t0
<latexit sha1_base64="apCCl0QQ/pUAKLQ3uBGKSWYytus=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpAfte3616NW8Oskr8glShQKPvfvUGCctirpBJakzX91IMcqpRMMmnlV5meErZmA5511JFY26CfH7qlJxZZUCiRNtSSObq74mcxsZM4tB2xhRHZtmbif953Qyj6yAXKs2QK7ZYFGWSYEJmf5OB0JyhnFhCmRb2VsJGVFOGNp2KDcFffnmVtC5qvlfz7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzZHOi/PufCxaS04xcwx/4Hz+AAQUjZs=</latexit><latexit sha1_base64="apCCl0QQ/pUAKLQ3uBGKSWYytus=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpAfte3616NW8Oskr8glShQKPvfvUGCctirpBJakzX91IMcqpRMMmnlV5meErZmA5511JFY26CfH7qlJxZZUCiRNtSSObq74mcxsZM4tB2xhRHZtmbif953Qyj6yAXKs2QK7ZYFGWSYEJmf5OB0JyhnFhCmRb2VsJGVFOGNp2KDcFffnmVtC5qvlfz7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzZHOi/PufCxaS04xcwx/4Hz+AAQUjZs=</latexit><latexit sha1_base64="apCCl0QQ/pUAKLQ3uBGKSWYytus=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpAfte3616NW8Oskr8glShQKPvfvUGCctirpBJakzX91IMcqpRMMmnlV5meErZmA5511JFY26CfH7qlJxZZUCiRNtSSObq74mcxsZM4tB2xhRHZtmbif953Qyj6yAXKs2QK7ZYFGWSYEJmf5OB0JyhnFhCmRb2VsJGVFOGNp2KDcFffnmVtC5qvlfz7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzZHOi/PufCxaS04xcwx/4Hz+AAQUjZs=</latexit><latexit sha1_base64="apCCl0QQ/pUAKLQ3uBGKSWYytus=">AAAB6nicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8eK9gPaUDbbTbt0swm7E6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpAfte3616NW8Oskr8glShQKPvfvUGCctirpBJakzX91IMcqpRMMmnlV5meErZmA5511JFY26CfH7qlJxZZUCiRNtSSObq74mcxsZM4tB2xhRHZtmbif953Qyj6yAXKs2QK7ZYFGWSYEJmf5OB0JyhnFhCmRb2VsJGVFOGNp2KDcFffnmVtC5qvlfz7y+r9ZsijjKcwCmcgw9XUIc7aEATGAzhGV7hzZHOi/PufCxaS04xcwx/4Hz+AAQUjZs=</latexit>

t10
<latexit sha1_base64="uKEHui6y0a3q4tAVuJh0PwREaUU=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOJsmY2ZllplcIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqSw6PvfXmFtfWNzq7hd2tnd2z8oHx41rU4N4w2mpTbtiFouheINFCh5OzGcxpHkrWh8O/NbT9xYodUDThIexnSoxEAwik5qYi8L/GmvXPGr/hxklQQ5qUCOeq/81e1rlsZcIZPU2k7gJxhm1KBgkk9L3dTyhLIxHfKOo4rG3IbZ/NopOXNKnwy0caWQzNXfExmNrZ3EkeuMKY7ssjcT//M6KQ6uw0yoJEWu2GLRIJUENZm9TvrCcIZy4ghlRrhbCRtRQxm6gEouhGD55VXSvKgGfjW4v6zUbvI4inACp3AOAVxBDe6gDg1g8AjP8ApvnvZevHfvY9Fa8PKZY/gD7/MHOZCO4g==</latexit><latexit sha1_base64="uKEHui6y0a3q4tAVuJh0PwREaUU=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOJsmY2ZllplcIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqSw6PvfXmFtfWNzq7hd2tnd2z8oHx41rU4N4w2mpTbtiFouheINFCh5OzGcxpHkrWh8O/NbT9xYodUDThIexnSoxEAwik5qYi8L/GmvXPGr/hxklQQ5qUCOeq/81e1rlsZcIZPU2k7gJxhm1KBgkk9L3dTyhLIxHfKOo4rG3IbZ/NopOXNKnwy0caWQzNXfExmNrZ3EkeuMKY7ssjcT//M6KQ6uw0yoJEWu2GLRIJUENZm9TvrCcIZy4ghlRrhbCRtRQxm6gEouhGD55VXSvKgGfjW4v6zUbvI4inACp3AOAVxBDe6gDg1g8AjP8ApvnvZevHfvY9Fa8PKZY/gD7/MHOZCO4g==</latexit><latexit sha1_base64="uKEHui6y0a3q4tAVuJh0PwREaUU=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOJsmY2ZllplcIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqSw6PvfXmFtfWNzq7hd2tnd2z8oHx41rU4N4w2mpTbtiFouheINFCh5OzGcxpHkrWh8O/NbT9xYodUDThIexnSoxEAwik5qYi8L/GmvXPGr/hxklQQ5qUCOeq/81e1rlsZcIZPU2k7gJxhm1KBgkk9L3dTyhLIxHfKOo4rG3IbZ/NopOXNKnwy0caWQzNXfExmNrZ3EkeuMKY7ssjcT//M6KQ6uw0yoJEWu2GLRIJUENZm9TvrCcIZy4ghlRrhbCRtRQxm6gEouhGD55VXSvKgGfjW4v6zUbvI4inACp3AOAVxBDe6gDg1g8AjP8ApvnvZevHfvY9Fa8PKZY/gD7/MHOZCO4g==</latexit><latexit sha1_base64="uKEHui6y0a3q4tAVuJh0PwREaUU=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMegF48RzAOSJcxOJsmY2ZllplcIS/7BiwdFvPo/3vwbJ8keNLGgoajqprsrSqSw6PvfXmFtfWNzq7hd2tnd2z8oHx41rU4N4w2mpTbtiFouheINFCh5OzGcxpHkrWh8O/NbT9xYodUDThIexnSoxEAwik5qYi8L/GmvXPGr/hxklQQ5qUCOeq/81e1rlsZcIZPU2k7gJxhm1KBgkk9L3dTyhLIxHfKOo4rG3IbZ/NopOXNKnwy0caWQzNXfExmNrZ3EkeuMKY7ssjcT//M6KQ6uw0yoJEWu2GLRIJUENZm9TvrCcIZy4ghlRrhbCRtRQxm6gEouhGD55VXSvKgGfjW4v6zUbvI4inACp3AOAVxBDe6gDg1g8AjP8ApvnvZevHfvY9Fa8PKZY/gD7/MHOZCO4g==</latexit>

t100
<latexit sha1_base64="J75/WKaFUUV3IONtrodg9FrK9JM=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hVkR9Bj04jGCeUCyhNnJbDJkdnaZ6RXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUyUtUvrtra1vbG5tl3bKu3v7B4eVo+OWTTLDRZMnKjGdkFmhpBZNlKhEJzWCxaES7XB8N/PbT8JYmehHnKQiiNlQy0hyhk5qYz/3KZ32K1Vao3OQVeIXpAoFGv3KV2+Q8CwWGrli1nZ9mmKQM4OSKzEt9zIrUsbHbCi6jmoWCxvk83On5NwpAxIlxpVGMld/T+QstnYSh64zZjiyy95M/M/rZhjdBLnUaYZC88WiKFMEEzL7nQykERzVxBHGjXS3Ej5ihnF0CZVdCP7yy6ukdVnzac1/uKrWb4s4SnAKZ3ABPlxDHe6hAU3gMIZneIU3L/VevHfvY9G65hUzJ/AH3ucPqR2PHA==</latexit><latexit sha1_base64="J75/WKaFUUV3IONtrodg9FrK9JM=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hVkR9Bj04jGCeUCyhNnJbDJkdnaZ6RXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUyUtUvrtra1vbG5tl3bKu3v7B4eVo+OWTTLDRZMnKjGdkFmhpBZNlKhEJzWCxaES7XB8N/PbT8JYmehHnKQiiNlQy0hyhk5qYz/3KZ32K1Vao3OQVeIXpAoFGv3KV2+Q8CwWGrli1nZ9mmKQM4OSKzEt9zIrUsbHbCi6jmoWCxvk83On5NwpAxIlxpVGMld/T+QstnYSh64zZjiyy95M/M/rZhjdBLnUaYZC88WiKFMEEzL7nQykERzVxBHGjXS3Ej5ihnF0CZVdCP7yy6ukdVnzac1/uKrWb4s4SnAKZ3ABPlxDHe6hAU3gMIZneIU3L/VevHfvY9G65hUzJ/AH3ucPqR2PHA==</latexit><latexit sha1_base64="J75/WKaFUUV3IONtrodg9FrK9JM=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hVkR9Bj04jGCeUCyhNnJbDJkdnaZ6RXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUyUtUvrtra1vbG5tl3bKu3v7B4eVo+OWTTLDRZMnKjGdkFmhpBZNlKhEJzWCxaES7XB8N/PbT8JYmehHnKQiiNlQy0hyhk5qYz/3KZ32K1Vao3OQVeIXpAoFGv3KV2+Q8CwWGrli1nZ9mmKQM4OSKzEt9zIrUsbHbCi6jmoWCxvk83On5NwpAxIlxpVGMld/T+QstnYSh64zZjiyy95M/M/rZhjdBLnUaYZC88WiKFMEEzL7nQykERzVxBHGjXS3Ej5ihnF0CZVdCP7yy6ukdVnzac1/uKrWb4s4SnAKZ3ABPlxDHe6hAU3gMIZneIU3L/VevHfvY9G65hUzJ/AH3ucPqR2PHA==</latexit><latexit sha1_base64="J75/WKaFUUV3IONtrodg9FrK9JM=">AAAB7nicbVDLSgNBEOz1GeMr6tHLYBA8hVkR9Bj04jGCeUCyhNnJbDJkdnaZ6RXCko/w4kERr36PN//GSbIHTSxoKKq66e4KUyUtUvrtra1vbG5tl3bKu3v7B4eVo+OWTTLDRZMnKjGdkFmhpBZNlKhEJzWCxaES7XB8N/PbT8JYmehHnKQiiNlQy0hyhk5qYz/3KZ32K1Vao3OQVeIXpAoFGv3KV2+Q8CwWGrli1nZ9mmKQM4OSKzEt9zIrUsbHbCi6jmoWCxvk83On5NwpAxIlxpVGMld/T+QstnYSh64zZjiyy95M/M/rZhjdBLnUaYZC88WiKFMEEzL7nQykERzVxBHGjXS3Ej5ihnF0CZVdCP7yy6ukdVnzac1/uKrWb4s4SnAKZ3ABPlxDHe6hAU3gMIZneIU3L/VevHfvY9G65hUzJ/AH3ucPqR2PHA==</latexit>

Microstructure
<latexit sha1_base64="YRKlXplfvHTcNME+HPkBe3YaJaM=">AAAB/HicbVDLSsNAFJ3UV62vaJdugkVwVRIRdFl040aoYB/QhjKZTtqh8wgzN0II9VfcuFDErR/izr9x2mahrQcuHM65l3vviRLODPj+t1NaW9/Y3CpvV3Z29/YP3MOjtlGpJrRFFFe6G2FDOZO0BQw47SaaYhFx2okmNzO/80i1YUo+QJbQUOCRZDEjGKw0cKt9LfI7RrQyoFMCqabTgVvz6/4c3ioJClJDBZoD96s/VCQVVALh2Jhe4CcQ5lgDI5xOK/3U0ASTCR7RnqUSC2rCfH781Du1ytCLlbYlwZurvydyLIzJRGQ7BYaxWfZm4n9eL4X4KsyZTFKgkiwWxSn3QHmzJLwh05QAzyzBRDN7q0fGWGMCNq+KDSFYfnmVtM/rgV8P7i9qjesijjI6RifoDAXoEjXQLWqiFiIoQ8/oFb05T86L8+58LFpLTjFTRX/gfP4A14WVhw==</latexit><latexit sha1_base64="YRKlXplfvHTcNME+HPkBe3YaJaM=">AAAB/HicbVDLSsNAFJ3UV62vaJdugkVwVRIRdFl040aoYB/QhjKZTtqh8wgzN0II9VfcuFDErR/izr9x2mahrQcuHM65l3vviRLODPj+t1NaW9/Y3CpvV3Z29/YP3MOjtlGpJrRFFFe6G2FDOZO0BQw47SaaYhFx2okmNzO/80i1YUo+QJbQUOCRZDEjGKw0cKt9LfI7RrQyoFMCqabTgVvz6/4c3ioJClJDBZoD96s/VCQVVALh2Jhe4CcQ5lgDI5xOK/3U0ASTCR7RnqUSC2rCfH781Du1ytCLlbYlwZurvydyLIzJRGQ7BYaxWfZm4n9eL4X4KsyZTFKgkiwWxSn3QHmzJLwh05QAzyzBRDN7q0fGWGMCNq+KDSFYfnmVtM/rgV8P7i9qjesijjI6RifoDAXoEjXQLWqiFiIoQ8/oFb05T86L8+58LFpLTjFTRX/gfP4A14WVhw==</latexit><latexit sha1_base64="YRKlXplfvHTcNME+HPkBe3YaJaM=">AAAB/HicbVDLSsNAFJ3UV62vaJdugkVwVRIRdFl040aoYB/QhjKZTtqh8wgzN0II9VfcuFDErR/izr9x2mahrQcuHM65l3vviRLODPj+t1NaW9/Y3CpvV3Z29/YP3MOjtlGpJrRFFFe6G2FDOZO0BQw47SaaYhFx2okmNzO/80i1YUo+QJbQUOCRZDEjGKw0cKt9LfI7RrQyoFMCqabTgVvz6/4c3ioJClJDBZoD96s/VCQVVALh2Jhe4CcQ5lgDI5xOK/3U0ASTCR7RnqUSC2rCfH781Du1ytCLlbYlwZurvydyLIzJRGQ7BYaxWfZm4n9eL4X4KsyZTFKgkiwWxSn3QHmzJLwh05QAzyzBRDN7q0fGWGMCNq+KDSFYfnmVtM/rgV8P7i9qjesijjI6RifoDAXoEjXQLWqiFiIoQ8/oFb05T86L8+58LFpLTjFTRX/gfP4A14WVhw==</latexit><latexit sha1_base64="YRKlXplfvHTcNME+HPkBe3YaJaM=">AAAB/HicbVDLSsNAFJ3UV62vaJdugkVwVRIRdFl040aoYB/QhjKZTtqh8wgzN0II9VfcuFDErR/izr9x2mahrQcuHM65l3vviRLODPj+t1NaW9/Y3CpvV3Z29/YP3MOjtlGpJrRFFFe6G2FDOZO0BQw47SaaYhFx2okmNzO/80i1YUo+QJbQUOCRZDEjGKw0cKt9LfI7RrQyoFMCqabTgVvz6/4c3ioJClJDBZoD96s/VCQVVALh2Jhe4CcQ5lgDI5xOK/3U0ASTCR7RnqUSC2rCfH781Du1ytCLlbYlwZurvydyLIzJRGQ7BYaxWfZm4n9eL4X4KsyZTFKgkiwWxSn3QHmzJLwh05QAzyzBRDN7q0fGWGMCNq+KDSFYfnmVtM/rgV8P7i9qjesijjI6RifoDAXoEjXQLWqiFiIoQ8/oFb05T86L8+58LFpLTjFTRX/gfP4A14WVhw==</latexit>

S
(A

,A
)

2

<latexit sha1_base64="Xe2oMMmSApeKf77u4vYYMXrWMMY=">AAAB+nicbVDLSgNBEOyNrxhfGz16GQxCBAm7QdBjohePEc0DkjXMTmaTIbMPZmaVsO6nePGgiFe/xJt/4yTZgyYWNBRV3XR3uRFnUlnWt5FbWV1b38hvFra2d3b3zOJ+S4axILRJQh6Kjosl5SygTcUUp51IUOy7nLbd8dXUbz9QIVkY3KlJRB0fDwPmMYKVlvpmMem5HrpN75Ny/bR+kvarfbNkVawZ0DKxM1KCDI2++dUbhCT2aaAIx1J2bStSToKFYoTTtNCLJY0wGeMh7WoaYJ9KJ5mdnqJjrQyQFwpdgUIz9fdEgn0pJ76rO32sRnLRm4r/ed1YeRdOwoIoVjQg80VezJEK0TQHNGCCEsUnmmAimL4VkREWmCidVkGHYC++vExa1YptVeybs1LtMosjD4dwBGWw4RxqcA0NaAKBR3iGV3gznowX4934mLfmjGzmAP7A+PwBbH6Syg==</latexit><latexit sha1_base64="Xe2oMMmSApeKf77u4vYYMXrWMMY=">AAAB+nicbVDLSgNBEOyNrxhfGz16GQxCBAm7QdBjohePEc0DkjXMTmaTIbMPZmaVsO6nePGgiFe/xJt/4yTZgyYWNBRV3XR3uRFnUlnWt5FbWV1b38hvFra2d3b3zOJ+S4axILRJQh6Kjosl5SygTcUUp51IUOy7nLbd8dXUbz9QIVkY3KlJRB0fDwPmMYKVlvpmMem5HrpN75Ny/bR+kvarfbNkVawZ0DKxM1KCDI2++dUbhCT2aaAIx1J2bStSToKFYoTTtNCLJY0wGeMh7WoaYJ9KJ5mdnqJjrQyQFwpdgUIz9fdEgn0pJ76rO32sRnLRm4r/ed1YeRdOwoIoVjQg80VezJEK0TQHNGCCEsUnmmAimL4VkREWmCidVkGHYC++vExa1YptVeybs1LtMosjD4dwBGWw4RxqcA0NaAKBR3iGV3gznowX4934mLfmjGzmAP7A+PwBbH6Syg==</latexit><latexit sha1_base64="Xe2oMMmSApeKf77u4vYYMXrWMMY=">AAAB+nicbVDLSgNBEOyNrxhfGz16GQxCBAm7QdBjohePEc0DkjXMTmaTIbMPZmaVsO6nePGgiFe/xJt/4yTZgyYWNBRV3XR3uRFnUlnWt5FbWV1b38hvFra2d3b3zOJ+S4axILRJQh6Kjosl5SygTcUUp51IUOy7nLbd8dXUbz9QIVkY3KlJRB0fDwPmMYKVlvpmMem5HrpN75Ny/bR+kvarfbNkVawZ0DKxM1KCDI2++dUbhCT2aaAIx1J2bStSToKFYoTTtNCLJY0wGeMh7WoaYJ9KJ5mdnqJjrQyQFwpdgUIz9fdEgn0pJ76rO32sRnLRm4r/ed1YeRdOwoIoVjQg80VezJEK0TQHNGCCEsUnmmAimL4VkREWmCidVkGHYC++vExa1YptVeybs1LtMosjD4dwBGWw4RxqcA0NaAKBR3iGV3gznowX4934mLfmjGzmAP7A+PwBbH6Syg==</latexit><latexit sha1_base64="Xe2oMMmSApeKf77u4vYYMXrWMMY=">AAAB+nicbVDLSgNBEOyNrxhfGz16GQxCBAm7QdBjohePEc0DkjXMTmaTIbMPZmaVsO6nePGgiFe/xJt/4yTZgyYWNBRV3XR3uRFnUlnWt5FbWV1b38hvFra2d3b3zOJ+S4axILRJQh6Kjosl5SygTcUUp51IUOy7nLbd8dXUbz9QIVkY3KlJRB0fDwPmMYKVlvpmMem5HrpN75Ny/bR+kvarfbNkVawZ0DKxM1KCDI2++dUbhCT2aaAIx1J2bStSToKFYoTTtNCLJY0wGeMh7WoaYJ9KJ5mdnqJjrQyQFwpdgUIz9fdEgn0pJ76rO32sRnLRm4r/ed1YeRdOwoIoVjQg80VezJEK0TQHNGCCEsUnmmAimL4VkREWmCidVkGHYC++vExa1YptVeybs1LtMosjD4dwBGWw4RxqcA0NaAKBR3iGV3gznowX4934mLfmjGzmAP7A+PwBbH6Syg==</latexit>

S
(r
)

<latexit sha1_base64="QEhbCJ0HaXgxH0SPmNYIb66nS/M=">AAAB+XicbVDLSgMxFL3js9bXqEs3wSLUTZkRQZdFNy4r2ge0Q8mkmTY0kwxJplCG/okbF4q49U/c+Tdm2llo64HA4Zx7uDcnTDjTxvO+nbX1jc2t7dJOeXdv/+DQPTpuaZkqQptEcqk6IdaUM0GbhhlOO4miOA45bYfju9xvT6jSTIonM01oEOOhYBEj2Fip77pZT1o/j6PHWVVd9N2KV/PmQKvEL0gFCjT67ldvIEkaU2EIx1p3fS8xQYaVYYTTWbmXappgMsZD2rVU4JjqIJtfPkPnVhmgSCr7hEFz9Xciw7HW0zi0kzE2I73s5eJ/Xjc10U2QMZGkhgqyWBSlHBmJ8hrQgClKDJ9agoli9lZERlhhYmxZZVuCv/zlVdK6rPlezX+4qtRvizpKcApnUAUfrqEO99CAJhCYwDO8wpuTOS/Ou/OxGF1ziswJ/IHz+QMAk5M5</latexit><latexit sha1_base64="QEhbCJ0HaXgxH0SPmNYIb66nS/M=">AAAB+XicbVDLSgMxFL3js9bXqEs3wSLUTZkRQZdFNy4r2ge0Q8mkmTY0kwxJplCG/okbF4q49U/c+Tdm2llo64HA4Zx7uDcnTDjTxvO+nbX1jc2t7dJOeXdv/+DQPTpuaZkqQptEcqk6IdaUM0GbhhlOO4miOA45bYfju9xvT6jSTIonM01oEOOhYBEj2Fip77pZT1o/j6PHWVVd9N2KV/PmQKvEL0gFCjT67ldvIEkaU2EIx1p3fS8xQYaVYYTTWbmXappgMsZD2rVU4JjqIJtfPkPnVhmgSCr7hEFz9Xciw7HW0zi0kzE2I73s5eJ/Xjc10U2QMZGkhgqyWBSlHBmJ8hrQgClKDJ9agoli9lZERlhhYmxZZVuCv/zlVdK6rPlezX+4qtRvizpKcApnUAUfrqEO99CAJhCYwDO8wpuTOS/Ou/OxGF1ziswJ/IHz+QMAk5M5</latexit><latexit sha1_base64="QEhbCJ0HaXgxH0SPmNYIb66nS/M=">AAAB+XicbVDLSgMxFL3js9bXqEs3wSLUTZkRQZdFNy4r2ge0Q8mkmTY0kwxJplCG/okbF4q49U/c+Tdm2llo64HA4Zx7uDcnTDjTxvO+nbX1jc2t7dJOeXdv/+DQPTpuaZkqQptEcqk6IdaUM0GbhhlOO4miOA45bYfju9xvT6jSTIonM01oEOOhYBEj2Fip77pZT1o/j6PHWVVd9N2KV/PmQKvEL0gFCjT67ldvIEkaU2EIx1p3fS8xQYaVYYTTWbmXappgMsZD2rVU4JjqIJtfPkPnVhmgSCr7hEFz9Xciw7HW0zi0kzE2I73s5eJ/Xjc10U2QMZGkhgqyWBSlHBmJ8hrQgClKDJ9agoli9lZERlhhYmxZZVuCv/zlVdK6rPlezX+4qtRvizpKcApnUAUfrqEO99CAJhCYwDO8wpuTOS/Ou/OxGF1ziswJ/IHz+QMAk5M5</latexit><latexit sha1_base64="QEhbCJ0HaXgxH0SPmNYIb66nS/M=">AAAB+XicbVDLSgMxFL3js9bXqEs3wSLUTZkRQZdFNy4r2ge0Q8mkmTY0kwxJplCG/okbF4q49U/c+Tdm2llo64HA4Zx7uDcnTDjTxvO+nbX1jc2t7dJOeXdv/+DQPTpuaZkqQptEcqk6IdaUM0GbhhlOO4miOA45bYfju9xvT6jSTIonM01oEOOhYBEj2Fip77pZT1o/j6PHWVVd9N2KV/PmQKvEL0gFCjT67ldvIEkaU2EIx1p3fS8xQYaVYYTTWbmXappgMsZD2rVU4JjqIJtfPkPnVhmgSCr7hEFz9Xciw7HW0zi0kzE2I73s5eJ/Xjc10U2QMZGkhgqyWBSlHBmJ8hrQgClKDJ9agoli9lZERlhhYmxZZVuCv/zlVdK6rPlezX+4qtRvizpKcApnUAUfrqEO99CAJhCYwDO8wpuTOS/Ou/OxGF1ziswJ/IHz+QMAk5M5</latexit>

Time
<latexit sha1_base64="kDYKns/Wee5/fxew816VagYg+Wc=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jFCXpIsYXbSSYbMzC4zs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1RIrixvv/tra1vbG5tF3aKu3v7B4elo+OmiVPNsMFiEet2RA0KrrBhuRXYTjRSGQlsReO7md96Qm14rOp2kmAo6VDxAWfUOumxq2VW5xKnvVLZr/hzkFUS5KQMOWq90le3H7NUorJMUGM6gZ/YMKPaciZwWuymBhPKxnSIHUcVlWjCbH7wlJw7pU8GsXalLJmrvycyKo2ZyMh1SmpHZtmbif95ndQObsKMqyS1qNhi0SAVxMZk9j3pc43MiokjlGnubiVsRDVl1mVUdCEEyy+vkuZlJfArwcNVuXqbx1GAUziDCwjgGqpwDzVoAAMJz/AKb572Xrx372PRuublMyfwB97nDxjfkJY=</latexit><latexit sha1_base64="kDYKns/Wee5/fxew816VagYg+Wc=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jFCXpIsYXbSSYbMzC4zs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1RIrixvv/tra1vbG5tF3aKu3v7B4elo+OmiVPNsMFiEet2RA0KrrBhuRXYTjRSGQlsReO7md96Qm14rOp2kmAo6VDxAWfUOumxq2VW5xKnvVLZr/hzkFUS5KQMOWq90le3H7NUorJMUGM6gZ/YMKPaciZwWuymBhPKxnSIHUcVlWjCbH7wlJw7pU8GsXalLJmrvycyKo2ZyMh1SmpHZtmbif95ndQObsKMqyS1qNhi0SAVxMZk9j3pc43MiokjlGnubiVsRDVl1mVUdCEEyy+vkuZlJfArwcNVuXqbx1GAUziDCwjgGqpwDzVoAAMJz/AKb572Xrx372PRuublMyfwB97nDxjfkJY=</latexit><latexit sha1_base64="kDYKns/Wee5/fxew816VagYg+Wc=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jFCXpIsYXbSSYbMzC4zs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1RIrixvv/tra1vbG5tF3aKu3v7B4elo+OmiVPNsMFiEet2RA0KrrBhuRXYTjRSGQlsReO7md96Qm14rOp2kmAo6VDxAWfUOumxq2VW5xKnvVLZr/hzkFUS5KQMOWq90le3H7NUorJMUGM6gZ/YMKPaciZwWuymBhPKxnSIHUcVlWjCbH7wlJw7pU8GsXalLJmrvycyKo2ZyMh1SmpHZtmbif95ndQObsKMqyS1qNhi0SAVxMZk9j3pc43MiokjlGnubiVsRDVl1mVUdCEEyy+vkuZlJfArwcNVuXqbx1GAUziDCwjgGqpwDzVoAAMJz/AKb572Xrx372PRuublMyfwB97nDxjfkJY=</latexit><latexit sha1_base64="kDYKns/Wee5/fxew816VagYg+Wc=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jFCXpIsYXbSSYbMzC4zs0JY8hVePCji1c/x5t84SfagiQUNRVU33V1RIrixvv/tra1vbG5tF3aKu3v7B4elo+OmiVPNsMFiEet2RA0KrrBhuRXYTjRSGQlsReO7md96Qm14rOp2kmAo6VDxAWfUOumxq2VW5xKnvVLZr/hzkFUS5KQMOWq90le3H7NUorJMUGM6gZ/YMKPaciZwWuymBhPKxnSIHUcVlWjCbH7wlJw7pU8GsXalLJmrvycyKo2ZyMh1SmpHZtmbif95ndQObsKMqyS1qNhi0SAVxMZk9j3pc43MiokjlGnubiVsRDVl1mVUdCEEyy+vkuZlJfArwcNVuXqbx1GAUziDCwjgGqpwDzVoAAMJz/AKb572Xrx372PRuublMyfwB97nDxjfkJY=</latexit>(a)
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Radius, r
<latexit sha1_base64="iB91grpiO+RUKvCB/WjgepXX4D8=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBg5RdEfRY9OKxiv2Adi3ZbLYNTbJLklXKUn+HFw+KePW/ePPfmLZ70NYHA4/3ZpiZFyScaeO6305haXllda24XtrY3NreKe/uNXWcKkIbJOaxagdYU84kbRhmOG0nimIRcNoKhlcTv/VAlWaxvDOjhPoC9yWLGMHGSvddJbJbHLJUn4yfVK9ccavuFGiReDmpQI56r/zVDWOSCioN4Vjrjucmxs+wMoxwOi51U00TTIa4TzuWSiyo9rPp1WN0ZJUQRbGyJQ2aqr8nMiy0HonAdgpsBnrem4j/eZ3URBd+xmSSGirJbFGUcmRiNIkAhUxRYvjIEkwUs7ciMsAKE2ODKtkQvPmXF0nztOq5Ve/mrFK7zOMowgEcwjF4cA41uIY6NICAgmd4hTfn0Xlx3p2PWWvByWf24Q+czx/fKZK9</latexit><latexit sha1_base64="iB91grpiO+RUKvCB/WjgepXX4D8=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBg5RdEfRY9OKxiv2Adi3ZbLYNTbJLklXKUn+HFw+KePW/ePPfmLZ70NYHA4/3ZpiZFyScaeO6305haXllda24XtrY3NreKe/uNXWcKkIbJOaxagdYU84kbRhmOG0nimIRcNoKhlcTv/VAlWaxvDOjhPoC9yWLGMHGSvddJbJbHLJUn4yfVK9ccavuFGiReDmpQI56r/zVDWOSCioN4Vjrjucmxs+wMoxwOi51U00TTIa4TzuWSiyo9rPp1WN0ZJUQRbGyJQ2aqr8nMiy0HonAdgpsBnrem4j/eZ3URBd+xmSSGirJbFGUcmRiNIkAhUxRYvjIEkwUs7ciMsAKE2ODKtkQvPmXF0nztOq5Ve/mrFK7zOMowgEcwjF4cA41uIY6NICAgmd4hTfn0Xlx3p2PWWvByWf24Q+czx/fKZK9</latexit><latexit sha1_base64="iB91grpiO+RUKvCB/WjgepXX4D8=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBg5RdEfRY9OKxiv2Adi3ZbLYNTbJLklXKUn+HFw+KePW/ePPfmLZ70NYHA4/3ZpiZFyScaeO6305haXllda24XtrY3NreKe/uNXWcKkIbJOaxagdYU84kbRhmOG0nimIRcNoKhlcTv/VAlWaxvDOjhPoC9yWLGMHGSvddJbJbHLJUn4yfVK9ccavuFGiReDmpQI56r/zVDWOSCioN4Vjrjucmxs+wMoxwOi51U00TTIa4TzuWSiyo9rPp1WN0ZJUQRbGyJQ2aqr8nMiy0HonAdgpsBnrem4j/eZ3URBd+xmSSGirJbFGUcmRiNIkAhUxRYvjIEkwUs7ciMsAKE2ODKtkQvPmXF0nztOq5Ve/mrFK7zOMowgEcwjF4cA41uIY6NICAgmd4hTfn0Xlx3p2PWWvByWf24Q+czx/fKZK9</latexit><latexit sha1_base64="iB91grpiO+RUKvCB/WjgepXX4D8=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBg5RdEfRY9OKxiv2Adi3ZbLYNTbJLklXKUn+HFw+KePW/ePPfmLZ70NYHA4/3ZpiZFyScaeO6305haXllda24XtrY3NreKe/uNXWcKkIbJOaxagdYU84kbRhmOG0nimIRcNoKhlcTv/VAlWaxvDOjhPoC9yWLGMHGSvddJbJbHLJUn4yfVK9ccavuFGiReDmpQI56r/zVDWOSCioN4Vjrjucmxs+wMoxwOi51U00TTIa4TzuWSiyo9rPp1WN0ZJUQRbGyJQ2aqr8nMiy0HonAdgpsBnrem4j/eZ3URBd+xmSSGirJbFGUcmRiNIkAhUxRYvjIEkwUs7ciMsAKE2ODKtkQvPmXF0nztOq5Ve/mrFK7zOMowgEcwjF4cA41uIY6NICAgmd4hTfn0Xlx3p2PWWvByWf24Q+czx/fKZK9</latexit>

Radius, r
<latexit sha1_base64="iB91grpiO+RUKvCB/WjgepXX4D8=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBg5RdEfRY9OKxiv2Adi3ZbLYNTbJLklXKUn+HFw+KePW/ePPfmLZ70NYHA4/3ZpiZFyScaeO6305haXllda24XtrY3NreKe/uNXWcKkIbJOaxagdYU84kbRhmOG0nimIRcNoKhlcTv/VAlWaxvDOjhPoC9yWLGMHGSvddJbJbHLJUn4yfVK9ccavuFGiReDmpQI56r/zVDWOSCioN4Vjrjucmxs+wMoxwOi51U00TTIa4TzuWSiyo9rPp1WN0ZJUQRbGyJQ2aqr8nMiy0HonAdgpsBnrem4j/eZ3URBd+xmSSGirJbFGUcmRiNIkAhUxRYvjIEkwUs7ciMsAKE2ODKtkQvPmXF0nztOq5Ve/mrFK7zOMowgEcwjF4cA41uIY6NICAgmd4hTfn0Xlx3p2PWWvByWf24Q+czx/fKZK9</latexit><latexit sha1_base64="iB91grpiO+RUKvCB/WjgepXX4D8=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBg5RdEfRY9OKxiv2Adi3ZbLYNTbJLklXKUn+HFw+KePW/ePPfmLZ70NYHA4/3ZpiZFyScaeO6305haXllda24XtrY3NreKe/uNXWcKkIbJOaxagdYU84kbRhmOG0nimIRcNoKhlcTv/VAlWaxvDOjhPoC9yWLGMHGSvddJbJbHLJUn4yfVK9ccavuFGiReDmpQI56r/zVDWOSCioN4Vjrjucmxs+wMoxwOi51U00TTIa4TzuWSiyo9rPp1WN0ZJUQRbGyJQ2aqr8nMiy0HonAdgpsBnrem4j/eZ3URBd+xmSSGirJbFGUcmRiNIkAhUxRYvjIEkwUs7ciMsAKE2ODKtkQvPmXF0nztOq5Ve/mrFK7zOMowgEcwjF4cA41uIY6NICAgmd4hTfn0Xlx3p2PWWvByWf24Q+czx/fKZK9</latexit><latexit sha1_base64="iB91grpiO+RUKvCB/WjgepXX4D8=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBg5RdEfRY9OKxiv2Adi3ZbLYNTbJLklXKUn+HFw+KePW/ePPfmLZ70NYHA4/3ZpiZFyScaeO6305haXllda24XtrY3NreKe/uNXWcKkIbJOaxagdYU84kbRhmOG0nimIRcNoKhlcTv/VAlWaxvDOjhPoC9yWLGMHGSvddJbJbHLJUn4yfVK9ccavuFGiReDmpQI56r/zVDWOSCioN4Vjrjucmxs+wMoxwOi51U00TTIa4TzuWSiyo9rPp1WN0ZJUQRbGyJQ2aqr8nMiy0HonAdgpsBnrem4j/eZ3URBd+xmSSGirJbFGUcmRiNIkAhUxRYvjIEkwUs7ciMsAKE2ODKtkQvPmXF0nztOq5Ve/mrFK7zOMowgEcwjF4cA41uIY6NICAgmd4hTfn0Xlx3p2PWWvByWf24Q+czx/fKZK9</latexit><latexit sha1_base64="iB91grpiO+RUKvCB/WjgepXX4D8=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBg5RdEfRY9OKxiv2Adi3ZbLYNTbJLklXKUn+HFw+KePW/ePPfmLZ70NYHA4/3ZpiZFyScaeO6305haXllda24XtrY3NreKe/uNXWcKkIbJOaxagdYU84kbRhmOG0nimIRcNoKhlcTv/VAlWaxvDOjhPoC9yWLGMHGSvddJbJbHLJUn4yfVK9ccavuFGiReDmpQI56r/zVDWOSCioN4Vjrjucmxs+wMoxwOi51U00TTIa4TzuWSiyo9rPp1WN0ZJUQRbGyJQ2aqr8nMiy0HonAdgpsBnrem4j/eZ3URBd+xmSSGirJbFGUcmRiNIkAhUxRYvjIEkwUs7ciMsAKE2ODKtkQvPmXF0nztOq5Ve/mrFK7zOMowgEcwjF4cA41uIY6NICAgmd4hTfn0Xlx3p2PWWvByWf24Q+czx/fKZK9</latexit>

Radius, r
<latexit sha1_base64="iB91grpiO+RUKvCB/WjgepXX4D8=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBg5RdEfRY9OKxiv2Adi3ZbLYNTbJLklXKUn+HFw+KePW/ePPfmLZ70NYHA4/3ZpiZFyScaeO6305haXllda24XtrY3NreKe/uNXWcKkIbJOaxagdYU84kbRhmOG0nimIRcNoKhlcTv/VAlWaxvDOjhPoC9yWLGMHGSvddJbJbHLJUn4yfVK9ccavuFGiReDmpQI56r/zVDWOSCioN4Vjrjucmxs+wMoxwOi51U00TTIa4TzuWSiyo9rPp1WN0ZJUQRbGyJQ2aqr8nMiy0HonAdgpsBnrem4j/eZ3URBd+xmSSGirJbFGUcmRiNIkAhUxRYvjIEkwUs7ciMsAKE2ODKtkQvPmXF0nztOq5Ve/mrFK7zOMowgEcwjF4cA41uIY6NICAgmd4hTfn0Xlx3p2PWWvByWf24Q+czx/fKZK9</latexit><latexit sha1_base64="iB91grpiO+RUKvCB/WjgepXX4D8=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBg5RdEfRY9OKxiv2Adi3ZbLYNTbJLklXKUn+HFw+KePW/ePPfmLZ70NYHA4/3ZpiZFyScaeO6305haXllda24XtrY3NreKe/uNXWcKkIbJOaxagdYU84kbRhmOG0nimIRcNoKhlcTv/VAlWaxvDOjhPoC9yWLGMHGSvddJbJbHLJUn4yfVK9ccavuFGiReDmpQI56r/zVDWOSCioN4Vjrjucmxs+wMoxwOi51U00TTIa4TzuWSiyo9rPp1WN0ZJUQRbGyJQ2aqr8nMiy0HonAdgpsBnrem4j/eZ3URBd+xmSSGirJbFGUcmRiNIkAhUxRYvjIEkwUs7ciMsAKE2ODKtkQvPmXF0nztOq5Ve/mrFK7zOMowgEcwjF4cA41uIY6NICAgmd4hTfn0Xlx3p2PWWvByWf24Q+czx/fKZK9</latexit><latexit sha1_base64="iB91grpiO+RUKvCB/WjgepXX4D8=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBg5RdEfRY9OKxiv2Adi3ZbLYNTbJLklXKUn+HFw+KePW/ePPfmLZ70NYHA4/3ZpiZFyScaeO6305haXllda24XtrY3NreKe/uNXWcKkIbJOaxagdYU84kbRhmOG0nimIRcNoKhlcTv/VAlWaxvDOjhPoC9yWLGMHGSvddJbJbHLJUn4yfVK9ccavuFGiReDmpQI56r/zVDWOSCioN4Vjrjucmxs+wMoxwOi51U00TTIa4TzuWSiyo9rPp1WN0ZJUQRbGyJQ2aqr8nMiy0HonAdgpsBnrem4j/eZ3URBd+xmSSGirJbFGUcmRiNIkAhUxRYvjIEkwUs7ciMsAKE2ODKtkQvPmXF0nztOq5Ve/mrFK7zOMowgEcwjF4cA41uIY6NICAgmd4hTfn0Xlx3p2PWWvByWf24Q+czx/fKZK9</latexit><latexit sha1_base64="iB91grpiO+RUKvCB/WjgepXX4D8=">AAAB9XicbVBNSwMxEJ2tX7V+VT16CRbBg5RdEfRY9OKxiv2Adi3ZbLYNTbJLklXKUn+HFw+KePW/ePPfmLZ70NYHA4/3ZpiZFyScaeO6305haXllda24XtrY3NreKe/uNXWcKkIbJOaxagdYU84kbRhmOG0nimIRcNoKhlcTv/VAlWaxvDOjhPoC9yWLGMHGSvddJbJbHLJUn4yfVK9ccavuFGiReDmpQI56r/zVDWOSCioN4Vjrjucmxs+wMoxwOi51U00TTIa4TzuWSiyo9rPp1WN0ZJUQRbGyJQ2aqr8nMiy0HonAdgpsBnrem4j/eZ3URBd+xmSSGirJbFGUcmRiNIkAhUxRYvjIEkwUs7ciMsAKE2ODKtkQvPmXF0nztOq5Ve/mrFK7zOMowgEcwjF4cA41uIY6NICAgmd4hTfn0Xlx3p2PWWvByWf24Q+czx/fKZK9</latexit>
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'1
<latexit sha1_base64="HCaa2KJbduncIFrRI9xRJIsZ4SI=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUiyhN7JJBkyM7vMzAbCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEsGN9f1vb219Y3Nru7BT3N3bPzgsHR03TJxqyuo0FrFuRWiY4IrVLbeCtRLNUEaCNaPR3cxvjpk2PFaPdpKwUOJA8T6naJ301BmjToa8G3RLZb/iz0FWSZCTMuSodUtfnV5MU8mUpQKNaQd+YsMMteVUsGmxkxqWIB3hgLUdVSiZCbP5wVNy7pQe6cfalbJkrv6eyFAaM5GR65Roh2bZm4n/ee3U9m/CjKsktUzRxaJ+KoiNyex70uOaUSsmjiDV3N1K6BA1UusyKroQguWXV0njshL4leDhqly9zeMowCmcwQUEcA1VuIca1IGChGd4hTdPey/eu/exaF3z8pkT+APv8welppBK</latexit><latexit sha1_base64="HCaa2KJbduncIFrRI9xRJIsZ4SI=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUiyhN7JJBkyM7vMzAbCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEsGN9f1vb219Y3Nru7BT3N3bPzgsHR03TJxqyuo0FrFuRWiY4IrVLbeCtRLNUEaCNaPR3cxvjpk2PFaPdpKwUOJA8T6naJ301BmjToa8G3RLZb/iz0FWSZCTMuSodUtfnV5MU8mUpQKNaQd+YsMMteVUsGmxkxqWIB3hgLUdVSiZCbP5wVNy7pQe6cfalbJkrv6eyFAaM5GR65Roh2bZm4n/ee3U9m/CjKsktUzRxaJ+KoiNyex70uOaUSsmjiDV3N1K6BA1UusyKroQguWXV0njshL4leDhqly9zeMowCmcwQUEcA1VuIca1IGChGd4hTdPey/eu/exaF3z8pkT+APv8welppBK</latexit><latexit sha1_base64="HCaa2KJbduncIFrRI9xRJIsZ4SI=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUiyhN7JJBkyM7vMzAbCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEsGN9f1vb219Y3Nru7BT3N3bPzgsHR03TJxqyuo0FrFuRWiY4IrVLbeCtRLNUEaCNaPR3cxvjpk2PFaPdpKwUOJA8T6naJ301BmjToa8G3RLZb/iz0FWSZCTMuSodUtfnV5MU8mUpQKNaQd+YsMMteVUsGmxkxqWIB3hgLUdVSiZCbP5wVNy7pQe6cfalbJkrv6eyFAaM5GR65Roh2bZm4n/ee3U9m/CjKsktUzRxaJ+KoiNyex70uOaUSsmjiDV3N1K6BA1UusyKroQguWXV0njshL4leDhqly9zeMowCmcwQUEcA1VuIca1IGChGd4hTdPey/eu/exaF3z8pkT+APv8welppBK</latexit><latexit sha1_base64="HCaa2KJbduncIFrRI9xRJIsZ4SI=">AAAB8HicbVDLSgNBEOz1GeMr6tHLYBA8hV0R9Bj04jGCeUiyhN7JJBkyM7vMzAbCkq/w4kERr36ON//GSbIHTSxoKKq66e6KEsGN9f1vb219Y3Nru7BT3N3bPzgsHR03TJxqyuo0FrFuRWiY4IrVLbeCtRLNUEaCNaPR3cxvjpk2PFaPdpKwUOJA8T6naJ301BmjToa8G3RLZb/iz0FWSZCTMuSodUtfnV5MU8mUpQKNaQd+YsMMteVUsGmxkxqWIB3hgLUdVSiZCbP5wVNy7pQe6cfalbJkrv6eyFAaM5GR65Roh2bZm4n/ee3U9m/CjKsktUzRxaJ+KoiNyex70uOaUSsmjiDV3N1K6BA1UusyKroQguWXV0njshL4leDhqly9zeMowCmcwQUEcA1VuIca1IGChGd4hTdPey/eu/exaF3z8pkT+APv8welppBK</latexit>

'2
<latexit sha1_base64="V+2dlzvgn+wvRAsSqZr7cI73/eQ=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqewWQY9FLx4r2A9pl5JNs21okl2SbKEs/RVePCji1Z/jzX9j2u5BWx8MPN6bYWZemAhurOd9o8LG5tb2TnG3tLd/cHhUPj5pmTjVlDVpLGLdCYlhgivWtNwK1kk0IzIUrB2O7+Z+e8K04bF6tNOEBZIMFY84JdZJT70J0cmI92v9csWregvgdeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBZqZcalhA6JkPWdVQRyUyQLQ6e4QunDHAUa1fK4oX6eyIj0pipDF2nJHZkVr25+J/XTW10E2RcJallii4XRanANsbz7/GAa0atmDpCqObuVkxHRBNqXUYlF4K/+vI6adWqvlf1H64q9ds8jiKcwTlcgg/XUId7aEATKEh4hld4Qxq9oHf0sWwtoHzmFP4Aff4ApyqQSw==</latexit><latexit sha1_base64="V+2dlzvgn+wvRAsSqZr7cI73/eQ=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqewWQY9FLx4r2A9pl5JNs21okl2SbKEs/RVePCji1Z/jzX9j2u5BWx8MPN6bYWZemAhurOd9o8LG5tb2TnG3tLd/cHhUPj5pmTjVlDVpLGLdCYlhgivWtNwK1kk0IzIUrB2O7+Z+e8K04bF6tNOEBZIMFY84JdZJT70J0cmI92v9csWregvgdeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBZqZcalhA6JkPWdVQRyUyQLQ6e4QunDHAUa1fK4oX6eyIj0pipDF2nJHZkVr25+J/XTW10E2RcJallii4XRanANsbz7/GAa0atmDpCqObuVkxHRBNqXUYlF4K/+vI6adWqvlf1H64q9ds8jiKcwTlcgg/XUId7aEATKEh4hld4Qxq9oHf0sWwtoHzmFP4Aff4ApyqQSw==</latexit><latexit sha1_base64="V+2dlzvgn+wvRAsSqZr7cI73/eQ=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqewWQY9FLx4r2A9pl5JNs21okl2SbKEs/RVePCji1Z/jzX9j2u5BWx8MPN6bYWZemAhurOd9o8LG5tb2TnG3tLd/cHhUPj5pmTjVlDVpLGLdCYlhgivWtNwK1kk0IzIUrB2O7+Z+e8K04bF6tNOEBZIMFY84JdZJT70J0cmI92v9csWregvgdeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBZqZcalhA6JkPWdVQRyUyQLQ6e4QunDHAUa1fK4oX6eyIj0pipDF2nJHZkVr25+J/XTW10E2RcJallii4XRanANsbz7/GAa0atmDpCqObuVkxHRBNqXUYlF4K/+vI6adWqvlf1H64q9ds8jiKcwTlcgg/XUId7aEATKEh4hld4Qxq9oHf0sWwtoHzmFP4Aff4ApyqQSw==</latexit><latexit sha1_base64="V+2dlzvgn+wvRAsSqZr7cI73/eQ=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvgqewWQY9FLx4r2A9pl5JNs21okl2SbKEs/RVePCji1Z/jzX9j2u5BWx8MPN6bYWZemAhurOd9o8LG5tb2TnG3tLd/cHhUPj5pmTjVlDVpLGLdCYlhgivWtNwK1kk0IzIUrB2O7+Z+e8K04bF6tNOEBZIMFY84JdZJT70J0cmI92v9csWregvgdeLnpAI5Gv3yV28Q01QyZakgxnR9L7FBRrTlVLBZqZcalhA6JkPWdVQRyUyQLQ6e4QunDHAUa1fK4oX6eyIj0pipDF2nJHZkVr25+J/XTW10E2RcJallii4XRanANsbz7/GAa0atmDpCqObuVkxHRBNqXUYlF4K/+vI6adWqvlf1H64q9ds8jiKcwTlcgg/XUId7aEATKEh4hld4Qxq9oHf0sWwtoHzmFP4Aff4ApyqQSw==</latexit>

'3
<latexit sha1_base64="ZOiIX2forKe1QdInnv+ryOAFhSY=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9lVQY9FLx4r2A9pl5JNs21okg1JtlCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vfXmFtfWNzq7hd2tnd2z8oHx41TZJqQhsk4YluR9hQziRtWGY5bStNsYg4bUWju5nfGlNtWCIf7UTRUOCBZDEj2DrpqTvGWg1Z77JXrvhVfw60SoKcVCBHvVf+6vYTkgoqLeHYmE7gKxtmWFtGOJ2WuqmhCpMRHtCOoxILasJsfvAUnTmlj+JEu5IWzdXfExkWxkxE5DoFtkOz7M3E/7xOauObMGNSpZZKslgUpxzZBM2+R32mKbF84ggmmrlbERlijYl1GZVcCMHyy6ukeVEN/GrwcFWp3eZxFOEETuEcAriGGtxDHRpAQMAzvMKbp70X7937WLQWvHzmGP7A+/wBqK6QTA==</latexit><latexit sha1_base64="ZOiIX2forKe1QdInnv+ryOAFhSY=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9lVQY9FLx4r2A9pl5JNs21okg1JtlCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vfXmFtfWNzq7hd2tnd2z8oHx41TZJqQhsk4YluR9hQziRtWGY5bStNsYg4bUWju5nfGlNtWCIf7UTRUOCBZDEj2DrpqTvGWg1Z77JXrvhVfw60SoKcVCBHvVf+6vYTkgoqLeHYmE7gKxtmWFtGOJ2WuqmhCpMRHtCOoxILasJsfvAUnTmlj+JEu5IWzdXfExkWxkxE5DoFtkOz7M3E/7xOauObMGNSpZZKslgUpxzZBM2+R32mKbF84ggmmrlbERlijYl1GZVcCMHyy6ukeVEN/GrwcFWp3eZxFOEETuEcAriGGtxDHRpAQMAzvMKbp70X7937WLQWvHzmGP7A+/wBqK6QTA==</latexit><latexit sha1_base64="ZOiIX2forKe1QdInnv+ryOAFhSY=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9lVQY9FLx4r2A9pl5JNs21okg1JtlCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vfXmFtfWNzq7hd2tnd2z8oHx41TZJqQhsk4YluR9hQziRtWGY5bStNsYg4bUWju5nfGlNtWCIf7UTRUOCBZDEj2DrpqTvGWg1Z77JXrvhVfw60SoKcVCBHvVf+6vYTkgoqLeHYmE7gKxtmWFtGOJ2WuqmhCpMRHtCOoxILasJsfvAUnTmlj+JEu5IWzdXfExkWxkxE5DoFtkOz7M3E/7xOauObMGNSpZZKslgUpxzZBM2+R32mKbF84ggmmrlbERlijYl1GZVcCMHyy6ukeVEN/GrwcFWp3eZxFOEETuEcAriGGtxDHRpAQMAzvMKbp70X7937WLQWvHzmGP7A+/wBqK6QTA==</latexit><latexit sha1_base64="ZOiIX2forKe1QdInnv+ryOAFhSY=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRbBU9lVQY9FLx4r2A9pl5JNs21okg1JtlCW/govHhTx6s/x5r8xbfegrQ8GHu/NMDMvUpwZ6/vfXmFtfWNzq7hd2tnd2z8oHx41TZJqQhsk4YluR9hQziRtWGY5bStNsYg4bUWju5nfGlNtWCIf7UTRUOCBZDEj2DrpqTvGWg1Z77JXrvhVfw60SoKcVCBHvVf+6vYTkgoqLeHYmE7gKxtmWFtGOJ2WuqmhCpMRHtCOoxILasJsfvAUnTmlj+JEu5IWzdXfExkWxkxE5DoFtkOz7M3E/7xOauObMGNSpZZKslgUpxzZBM2+R32mKbF84ggmmrlbERlijYl1GZVcCMHyy6ukeVEN/GrwcFWp3eZxFOEETuEcAriGGtxDHRpAQMAzvMKbp70X7937WLQWvHzmGP7A+/wBqK6QTA==</latexit>

10
<latexit sha1_base64="fgfL/1b4VTlaIKW1YTPmbQG1wxk=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwff6btWreXOQVeIXpAoFGn33qzdIWBZzhUxSY7q+l2KQU42CST6t9DLDU8rGdMi7lioacxPk80un5MwqAxIl2pZCMld/T+Q0NmYSh7Yzpjgyy95M/M/rZhhdB7lQaYZcscWiKJMEEzJ7mwyE5gzlxBLKtLC3EjaimjK04VRsCP7yy6ukdVHzvZp/f1mt3xRxlOEETuEcfLiCOtxBA5rAIIJneIU3Z+y8OO/Ox6K15BQzx/AHzucP6HKM7w==</latexit><latexit sha1_base64="fgfL/1b4VTlaIKW1YTPmbQG1wxk=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwff6btWreXOQVeIXpAoFGn33qzdIWBZzhUxSY7q+l2KQU42CST6t9DLDU8rGdMi7lioacxPk80un5MwqAxIl2pZCMld/T+Q0NmYSh7Yzpjgyy95M/M/rZhhdB7lQaYZcscWiKJMEEzJ7mwyE5gzlxBLKtLC3EjaimjK04VRsCP7yy6ukdVHzvZp/f1mt3xRxlOEETuEcfLiCOtxBA5rAIIJneIU3Z+y8OO/Ox6K15BQzx/AHzucP6HKM7w==</latexit><latexit sha1_base64="fgfL/1b4VTlaIKW1YTPmbQG1wxk=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwff6btWreXOQVeIXpAoFGn33qzdIWBZzhUxSY7q+l2KQU42CST6t9DLDU8rGdMi7lioacxPk80un5MwqAxIl2pZCMld/T+Q0NmYSh7Yzpjgyy95M/M/rZhhdB7lQaYZcscWiKJMEEzJ7mwyE5gzlxBLKtLC3EjaimjK04VRsCP7yy6ukdVHzvZp/f1mt3xRxlOEETuEcfLiCOtxBA5rAIIJneIU3Z+y8OO/Ox6K15BQzx/AHzucP6HKM7w==</latexit><latexit sha1_base64="fgfL/1b4VTlaIKW1YTPmbQG1wxk=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbTbt0swm7E6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTKUw6HnfTmltfWNzq7xd2dnd2z9wD49aJsk0402WyER3Qmq4FIo3UaDknVRzGoeSt8Px7cxvP3FtRKIecZLyIKZDJSLBKFrpwff6btWreXOQVeIXpAoFGn33qzdIWBZzhUxSY7q+l2KQU42CST6t9DLDU8rGdMi7lioacxPk80un5MwqAxIl2pZCMld/T+Q0NmYSh7Yzpjgyy95M/M/rZhhdB7lQaYZcscWiKJMEEzJ7mwyE5gzlxBLKtLC3EjaimjK04VRsCP7yy6ukdVHzvZp/f1mt3xRxlOEETuEcfLiCOtxBA5rAIIJneIU3Z+y8OO/Ox6K15BQzx/AHzucP6HKM7w==</latexit>

5
<latexit sha1_base64="N8f4lxeEEDz/qiLuXS+43TBm1YA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgK2MuQ==</latexit><latexit sha1_base64="N8f4lxeEEDz/qiLuXS+43TBm1YA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgK2MuQ==</latexit><latexit sha1_base64="N8f4lxeEEDz/qiLuXS+43TBm1YA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgK2MuQ==</latexit><latexit sha1_base64="N8f4lxeEEDz/qiLuXS+43TBm1YA=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4bua3n1BpHssHM0nQj+hQ8pAzaqzUuOqXK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasIbP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqt3kcRTiBUzgHD66hBvdQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBgK2MuQ==</latexit>

8
<latexit sha1_base64="lK5rX7U9ENKFpgM8IfbTCYOpz6Y=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasKan3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzdQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AhTmMvA==</latexit><latexit sha1_base64="lK5rX7U9ENKFpgM8IfbTCYOpz6Y=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasKan3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzdQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AhTmMvA==</latexit><latexit sha1_base64="lK5rX7U9ENKFpgM8IfbTCYOpz6Y=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasKan3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzdQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AhTmMvA==</latexit><latexit sha1_base64="lK5rX7U9ENKFpgM8IfbTCYOpz6Y=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasKan3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzdQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AhTmMvA==</latexit>

4
<latexit sha1_base64="bERoMPi7jsjoiO8mzWJ5ledolrw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipWRuUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVr1ir12zyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AfymMuA==</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit><latexit sha1_base64="ntM2nJNqqkFdIzXRO2Lr9nOLg/g=">AAAB5HicbVBNS8NAEJ3Urxq/qlcvi0XwVBIR9Fj04rGCaQttKJvtpF272YTdjVBCf4EXD4pXf5M3/43bNgdtfTDweG+GmXlRJrg2nvftVDY2t7Z3qrvu3v7B4VHNPW7rNFcMA5aKVHUjqlFwiYHhRmA3U0iTSGAnmtzN/c4zKs1T+WimGYYJHUkec0aNlR6uBrW61/AWIOvEL0kdSrQGta/+MGV5gtIwQbXu+V5mwoIqw5nAmdvPNWaUTegIe5ZKmqAOi8WhM3JulSGJU2VLGrJQf08UNNF6mkS2M6FmrFe9ufif18tNfBMWXGa5QcmWi+JcEJOS+ddkyBUyI6aWUKa4vZWwMVWUGZuNa0PwV19eJ+3Lhu81/HrztgyjCqdwBhfgwzU04R5aEAADhBd4g3fnyXl1PpaNFaecOIE/cD5/ABTTi44=</latexit>

0
<latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit>

0
<latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit>

0
<latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit><latexit sha1_base64="6ZTwbptvK00HUiMuNssEoeJJPkc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q7KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGNn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryv12zyOIpzBOVyCBzWowz00oAUMEJ7hFd6cR+fFeXc+lq0FJ585hT9wPn8AeRmMtA==</latexit>

�150
<latexit sha1_base64="Tryu8RaQzFtLjrnF+r4ZOJVFf+Q=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBiyUrih6LXjxWsLbQLiWbZtvQJLskWaEs/QtePCji1T/kzX9jtt2Dtj4YeLw3w8y8MBHcWIy/vdLK6tr6RnmzsrW9s7tX3T94NHGqKWvRWMS6ExLDBFesZbkVrJNoRmQoWDsc3+Z++4lpw2P1YCcJCyQZKh5xSmwunfmXuF+t4TqeAS0TvyA1KNDsV796g5imkilLBTGm6+PEBhnRllPBppVealhC6JgMWddRRSQzQTa7dYpOnDJAUaxdKYtm6u+JjEhjJjJ0nZLYkVn0cvE/r5va6DrIuEpSyxSdL4pSgWyM8sfRgGtGrZg4Qqjm7lZER0QTal08FReCv/jyMnk8r/u47t9f1Bo3RRxlOIJjOAUfrqABd9CEFlAYwTO8wpsnvRfv3fuYt5a8YuYQ/sD7/AHHxI1l</latexit><latexit sha1_base64="Tryu8RaQzFtLjrnF+r4ZOJVFf+Q=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBiyUrih6LXjxWsLbQLiWbZtvQJLskWaEs/QtePCji1T/kzX9jtt2Dtj4YeLw3w8y8MBHcWIy/vdLK6tr6RnmzsrW9s7tX3T94NHGqKWvRWMS6ExLDBFesZbkVrJNoRmQoWDsc3+Z++4lpw2P1YCcJCyQZKh5xSmwunfmXuF+t4TqeAS0TvyA1KNDsV796g5imkilLBTGm6+PEBhnRllPBppVealhC6JgMWddRRSQzQTa7dYpOnDJAUaxdKYtm6u+JjEhjJjJ0nZLYkVn0cvE/r5va6DrIuEpSyxSdL4pSgWyM8sfRgGtGrZg4Qqjm7lZER0QTal08FReCv/jyMnk8r/u47t9f1Bo3RRxlOIJjOAUfrqABd9CEFlAYwTO8wpsnvRfv3fuYt5a8YuYQ/sD7/AHHxI1l</latexit><latexit sha1_base64="Tryu8RaQzFtLjrnF+r4ZOJVFf+Q=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBiyUrih6LXjxWsLbQLiWbZtvQJLskWaEs/QtePCji1T/kzX9jtt2Dtj4YeLw3w8y8MBHcWIy/vdLK6tr6RnmzsrW9s7tX3T94NHGqKWvRWMS6ExLDBFesZbkVrJNoRmQoWDsc3+Z++4lpw2P1YCcJCyQZKh5xSmwunfmXuF+t4TqeAS0TvyA1KNDsV796g5imkilLBTGm6+PEBhnRllPBppVealhC6JgMWddRRSQzQTa7dYpOnDJAUaxdKYtm6u+JjEhjJjJ0nZLYkVn0cvE/r5va6DrIuEpSyxSdL4pSgWyM8sfRgGtGrZg4Qqjm7lZER0QTal08FReCv/jyMnk8r/u47t9f1Bo3RRxlOIJjOAUfrqABd9CEFlAYwTO8wpsnvRfv3fuYt5a8YuYQ/sD7/AHHxI1l</latexit><latexit sha1_base64="Tryu8RaQzFtLjrnF+r4ZOJVFf+Q=">AAAB63icbVBNSwMxEJ2tX7V+VT16CRbBiyUrih6LXjxWsLbQLiWbZtvQJLskWaEs/QtePCji1T/kzX9jtt2Dtj4YeLw3w8y8MBHcWIy/vdLK6tr6RnmzsrW9s7tX3T94NHGqKWvRWMS6ExLDBFesZbkVrJNoRmQoWDsc3+Z++4lpw2P1YCcJCyQZKh5xSmwunfmXuF+t4TqeAS0TvyA1KNDsV796g5imkilLBTGm6+PEBhnRllPBppVealhC6JgMWddRRSQzQTa7dYpOnDJAUaxdKYtm6u+JjEhjJjJ0nZLYkVn0cvE/r5va6DrIuEpSyxSdL4pSgWyM8sfRgGtGrZg4Qqjm7lZER0QTal08FReCv/jyMnk8r/u47t9f1Bo3RRxlOIJjOAUfrqABd9CEFlAYwTO8wpsnvRfv3fuYt5a8YuYQ/sD7/AHHxI1l</latexit>

150
<latexit sha1_base64="zMorvrd69iWRWUbGOlJYFEuLnqQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilB6/m9ssVt+rOQVaJl5MK5Gj0y1+9QczSiCtkkhrT9dwE/YxqFEzyaamXGp5QNqZD3rVU0YgbP5ufOiVnVhmQMNa2FJK5+nsio5ExkyiwnRHFkVn2ZuJ/XjfF8NrPhEpS5IotFoWpJBiT2d9kIDRnKCeWUKaFvZWwEdWUoU2nZEPwll9eJa2LqudWvfvLSv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzifP14hjS4=</latexit><latexit sha1_base64="zMorvrd69iWRWUbGOlJYFEuLnqQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilB6/m9ssVt+rOQVaJl5MK5Gj0y1+9QczSiCtkkhrT9dwE/YxqFEzyaamXGp5QNqZD3rVU0YgbP5ufOiVnVhmQMNa2FJK5+nsio5ExkyiwnRHFkVn2ZuJ/XjfF8NrPhEpS5IotFoWpJBiT2d9kIDRnKCeWUKaFvZWwEdWUoU2nZEPwll9eJa2LqudWvfvLSv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzifP14hjS4=</latexit><latexit sha1_base64="zMorvrd69iWRWUbGOlJYFEuLnqQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilB6/m9ssVt+rOQVaJl5MK5Gj0y1+9QczSiCtkkhrT9dwE/YxqFEzyaamXGp5QNqZD3rVU0YgbP5ufOiVnVhmQMNa2FJK5+nsio5ExkyiwnRHFkVn2ZuJ/XjfF8NrPhEpS5IotFoWpJBiT2d9kIDRnKCeWUKaFvZWwEdWUoU2nZEPwll9eJa2LqudWvfvLSv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzifP14hjS4=</latexit><latexit sha1_base64="zMorvrd69iWRWUbGOlJYFEuLnqQ=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoseiF48V7Qe0oWy2m3bpZhN2J0IJ/QlePCji1V/kzX/jts1BWx8MPN6bYWZekEhh0HW/ncLa+sbmVnG7tLO7t39QPjxqmTjVjDdZLGPdCajhUijeRIGSdxLNaRRI3g7GtzO//cS1EbF6xEnC/YgOlQgFo2ilB6/m9ssVt+rOQVaJl5MK5Gj0y1+9QczSiCtkkhrT9dwE/YxqFEzyaamXGp5QNqZD3rVU0YgbP5ufOiVnVhmQMNa2FJK5+nsio5ExkyiwnRHFkVn2ZuJ/XjfF8NrPhEpS5IotFoWpJBiT2d9kIDRnKCeWUKaFvZWwEdWUoU2nZEPwll9eJa2LqudWvfvLSv0mj6MIJ3AK5+DBFdThDhrQBAZDeIZXeHOk8+K8Ox+L1oKTzxzDHzifP14hjS4=</latexit>

300
<latexit sha1_base64="PsKybb1qyN9u2FH1MsYsHh6rf4k=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFfZU0DJoYxnRmEByhL3NXLJkb+/Y3RNCyE+wsVDE1l9k579xk1yhiQ8GHu/NMDMvTKUwltJvr7Cyura+UdwsbW3v7O6V9w8eTZJpjg2eyES3QmZQCoUNK6zEVqqRxaHEZji8mfrNJ9RGJOrBjlIMYtZXIhKcWSfdn1PaLVdolc5AlomfkwrkqHfLX51ewrMYleWSGdP2aWqDMdNWcImTUiczmDI+ZH1sO6pYjCYYz06dkBOn9EiUaFfKkpn6e2LMYmNGceg6Y2YHZtGbiv957cxGV8FYqDSzqPh8UZRJYhMy/Zv0hEZu5cgRxrVwtxI+YJpx69IpuRD8xZeXyeNZ1adV/+6iUrvO4yjCERzDKfhwCTW4hTo0gEMfnuEV3jzpvXjv3se8teDlM4fwB97nD1mUjSs=</latexit><latexit sha1_base64="PsKybb1qyN9u2FH1MsYsHh6rf4k=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFfZU0DJoYxnRmEByhL3NXLJkb+/Y3RNCyE+wsVDE1l9k579xk1yhiQ8GHu/NMDMvTKUwltJvr7Cyura+UdwsbW3v7O6V9w8eTZJpjg2eyES3QmZQCoUNK6zEVqqRxaHEZji8mfrNJ9RGJOrBjlIMYtZXIhKcWSfdn1PaLVdolc5AlomfkwrkqHfLX51ewrMYleWSGdP2aWqDMdNWcImTUiczmDI+ZH1sO6pYjCYYz06dkBOn9EiUaFfKkpn6e2LMYmNGceg6Y2YHZtGbiv957cxGV8FYqDSzqPh8UZRJYhMy/Zv0hEZu5cgRxrVwtxI+YJpx69IpuRD8xZeXyeNZ1adV/+6iUrvO4yjCERzDKfhwCTW4hTo0gEMfnuEV3jzpvXjv3se8teDlM4fwB97nD1mUjSs=</latexit><latexit sha1_base64="PsKybb1qyN9u2FH1MsYsHh6rf4k=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFfZU0DJoYxnRmEByhL3NXLJkb+/Y3RNCyE+wsVDE1l9k579xk1yhiQ8GHu/NMDMvTKUwltJvr7Cyura+UdwsbW3v7O6V9w8eTZJpjg2eyES3QmZQCoUNK6zEVqqRxaHEZji8mfrNJ9RGJOrBjlIMYtZXIhKcWSfdn1PaLVdolc5AlomfkwrkqHfLX51ewrMYleWSGdP2aWqDMdNWcImTUiczmDI+ZH1sO6pYjCYYz06dkBOn9EiUaFfKkpn6e2LMYmNGceg6Y2YHZtGbiv957cxGV8FYqDSzqPh8UZRJYhMy/Zv0hEZu5cgRxrVwtxI+YJpx69IpuRD8xZeXyeNZ1adV/+6iUrvO4yjCERzDKfhwCTW4hTo0gEMfnuEV3jzpvXjv3se8teDlM4fwB97nD1mUjSs=</latexit><latexit sha1_base64="PsKybb1qyN9u2FH1MsYsHh6rf4k=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFfZU0DJoYxnRmEByhL3NXLJkb+/Y3RNCyE+wsVDE1l9k579xk1yhiQ8GHu/NMDMvTKUwltJvr7Cyura+UdwsbW3v7O6V9w8eTZJpjg2eyES3QmZQCoUNK6zEVqqRxaHEZji8mfrNJ9RGJOrBjlIMYtZXIhKcWSfdn1PaLVdolc5AlomfkwrkqHfLX51ewrMYleWSGdP2aWqDMdNWcImTUiczmDI+ZH1sO6pYjCYYz06dkBOn9EiUaFfKkpn6e2LMYmNGceg6Y2YHZtGbiv957cxGV8FYqDSzqPh8UZRJYhMy/Zv0hEZu5cgRxrVwtxI+YJpx69IpuRD8xZeXyeNZ1adV/+6iUrvO4yjCERzDKfhwCTW4hTo0gEMfnuEV3jzpvXjv3se8teDlM4fwB97nD1mUjSs=</latexit>

�4
<latexit sha1_base64="vNwSruHWZtkZj0B5qpLceevsB8o=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh6LXjxWsR/QhrLZTtqlm03Y3Qgl9B948aCIV/+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSw0WtX664VXcOskq8nFQgR6Nf/uoNYpZGKA0TVOuu5ybGz6gynAmclnqpxoSyMR1i11JJI9R+Nr90Ss6sMiBhrGxJQ+bq74mMRlpPosB2RtSM9LI3E//zuqkJr/2MyyQ1KNliUZgKYmIye5sMuEJmxMQSyhS3txI2oooyY8Mp2RC85ZdXSeuy6rlV775Wqd/kcRThBE7hHDy4gjrcQQOawCCEZ3iFN2fsvDjvzseiteDkM8fwB87nD+hujO8=</latexit><latexit sha1_base64="vNwSruHWZtkZj0B5qpLceevsB8o=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh6LXjxWsR/QhrLZTtqlm03Y3Qgl9B948aCIV/+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSw0WtX664VXcOskq8nFQgR6Nf/uoNYpZGKA0TVOuu5ybGz6gynAmclnqpxoSyMR1i11JJI9R+Nr90Ss6sMiBhrGxJQ+bq74mMRlpPosB2RtSM9LI3E//zuqkJr/2MyyQ1KNliUZgKYmIye5sMuEJmxMQSyhS3txI2oooyY8Mp2RC85ZdXSeuy6rlV775Wqd/kcRThBE7hHDy4gjrcQQOawCCEZ3iFN2fsvDjvzseiteDkM8fwB87nD+hujO8=</latexit><latexit sha1_base64="vNwSruHWZtkZj0B5qpLceevsB8o=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh6LXjxWsR/QhrLZTtqlm03Y3Qgl9B948aCIV/+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSw0WtX664VXcOskq8nFQgR6Nf/uoNYpZGKA0TVOuu5ybGz6gynAmclnqpxoSyMR1i11JJI9R+Nr90Ss6sMiBhrGxJQ+bq74mMRlpPosB2RtSM9LI3E//zuqkJr/2MyyQ1KNliUZgKYmIye5sMuEJmxMQSyhS3txI2oooyY8Mp2RC85ZdXSeuy6rlV775Wqd/kcRThBE7hHDy4gjrcQQOawCCEZ3iFN2fsvDjvzseiteDkM8fwB87nD+hujO8=</latexit><latexit sha1_base64="vNwSruHWZtkZj0B5qpLceevsB8o=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgh6LXjxWsR/QhrLZTtqlm03Y3Qgl9B948aCIV/+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777RTW1jc2t4rbpZ3dvf2D8uFRS8epYthksYhVJ6AaBZfYNNwI7CQKaRQIbAfj25nffkKleSwfzSRBP6JDyUPOqLHSw0WtX664VXcOskq8nFQgR6Nf/uoNYpZGKA0TVOuu5ybGz6gynAmclnqpxoSyMR1i11JJI9R+Nr90Ss6sMiBhrGxJQ+bq74mMRlpPosB2RtSM9LI3E//zuqkJr/2MyyQ1KNliUZgKYmIye5sMuEJmxMQSyhS3txI2oooyY8Mp2RC85ZdXSeuy6rlV775Wqd/kcRThBE7hHDy4gjrcQQOawCCEZ3iFN2fsvDjvzseiteDkM8fwB87nD+hujO8=</latexit>
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1. Data preparation

2. Low-Dimensional representation

3. LSTM neural 

4. ML-trained surrogate

5. Accelerated PF

REFRAMING THE MICROSTRUCTURE EVOLUTION
AS A MULTIVARIATE TIME-SERIES PROBLEM



STEP 1: DATA, DATA, AND MORE DATA
1 5010 100

Time



STEP 2: DIMENSIONALITY REDUCTION

Spatial autocorrelation

PCA <latexit sha1_base64="78EJ7DXblRz9i6HK7s6/IJYQsrA="></latexit>
S(k)
pca =

QX

j=1

↵(k)
j (ti)'j + S̄



MICROSTRUCTURE TRAJECTORY IN REDUCED SPACE 



5500 simulations:
⇒ 5000 training
⇒ 500 testing

MICROSTRUCTURE TRAJECTORY IN REDUCED SPACE 



REDUCING THE DIMENSIONALITY
BY A FACTOR OF 26,000

DIM = 10
DIM = 512 x 512



STEP 3: TIME-SERIES FORECASTING

Now the problem reduces to predicting the 
microstructure evolution in reduced space



TIME-SERIES
MULTIVARIATE ADAPTIVE REGRESSION SPLINES

1. Useful for identifying nonlinear structure in 
time series

2. Non-parametric
3. Autoregressive: divide time-series into optimal 

subdomains to fit splines
4. Predicting microstructure evolution trajectories 

in PC space
5. Use m most recent time steps to  predict N+1, 

N+2,…



1. LSTM is a special kind of  a recurrent neural net (RNN):
Network with loops in them allowing information to persist (i.e., memory)

2. Looping connect previous information to current: TIME HISTORY!
3. Uses previous states, and current input
4. Learn/forget gate (internal structure) used to form long-term memory (known as cell 

state)and short-term memory (hidden state) 
5. Predicting microstructure evolution trajectories in PC space
6. Use entire history to predict N+1, N+2,…

Hidden
state

Cell state

Current
input

Vector transfer

Pointwise 
operation

Neural network 
layer

Concatenate

Copy

Nomenclature

LONG SHORT-TERM MEMORY NETWORK



WHY DO WE NEED A DEEP LEARNING STRATEGY?

When using TSMARS, error in the 
prediction of microstructure 
evolution is increasing due to the 
accumulation of error from one time 
step to the next

TSMARS LSTM

TSMARS for data augmentation? LSTM for PF acceleration?



OPTIMUM LSTM ARCHITECTURE

Time

1 5 5o
Number of  time frames needed for training: 

Number of  LSTM cells: 



PERFORMANCE OF LSTM-TRAINED MODEL



OPTIMUM ARCHITECURE

18

COMPUTATIONAL EFFICIENCY

High-fidelity LSTM-trained

1 simulation for 5M time steps 96 mins 0.06s

50,000 simulations ~9 year and 1 month 50 mins

Our LSTM-trained framework is more than 42,000 
faster than the high-fidelity simulation with 
comparable accuracy!

Opens a promising path forward for 
discovering, understanding and predicting 
evolutionary microstructural phenomena



ACCELERATING MICROSTRUCTURE EVOLUTION PREDICTIONS:
STEP 4: LEAPING IN TIME USING MACHINE-LEARNED SURROGATE

High-fidelity phase field trajectory

Accelerated trajectory



LSTM only predicted statistics           

LSTM + phase field predicted statistics
True statistics

LSTM only LSTM + phase-field

ACCELERATING MICROSTRUCTURE EVOLUTION PREDICTIONS:
LEAPING IN TIME USING MACHINE-LEARNED MODEL

Less than 5% loss of  accuracy



MOVING FORWARD
• Reframing microstructure evolution

as a multivariate time-series problem
Using LSTM to learn long-term
patterns in reduced space

• Performance comparable to
high-fidelity PF capabilities

>42,000 faster
less than 5% loss in accuracy

• Automated workflow (with S. Martin)

• Alternatives to PCA:
Autoencoders, GP latent variable model

• Alternatives to ML engine:
GRU, Independently RNN, plastic NN



FREE SCIENCE…

rdingre@sandia.gov

CINT is a user facility providing cutting-edge 
nanoscience and nanotechnology capabilities to the 
research community.

Access to our facilities and scientific expertise is 
FREE for non-proprietary research.

Research areas:
• Quantum Materials Systems
• Nanophotonics and Optical Nanomaterials
• In-Situ Characterization and Nanomechanics
• Soft, Biological, and Composite Nanomaterials

To learn more and
apply to use the facilities, visit:

https://cint.lanl.gov


