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Main point

• Unlike for other systems, the quasilocal parts of 
the gravitational field are always* bounded by 
surfaces of stationary area

extremal surface

* I consider only pure gravity: GR without matter



• Quasilocal part: degrees of freedom bounded by a 
surface    

• To tell which dofs have been excited inside     
under a change of     , we need      across 

• Quantumly:

• A generic     in     is described by            . In       ?

• It extends naturally if defined by its local geometry 
(otherwise it is not ‘just a surface’)

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

{g}
<latexit sha1_base64="4aYmnjNCZvC2XHZS2SMisO7Sjzs=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKphaaUDbbTbt0swm7E6GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvyqQw6LrfTmVtfWNzq7pd29nd2z+oHx51TJprxn2WylR3I2q4FIr7KFDybqY5TSLJH6Px7cx/fOLaiFQ94CTjYUKHSsSCUbSSHxTDYNqvN9ymOwdZJV5JGlCi3a9/BYOU5QlXyCQ1pue5GYYF1SiY5NNakBueUTamQ96zVNGEm7CYHzslZ1YZkDjVthSSufp7oqCJMZMksp0JxZFZ9mbif14vx/g6LITKcuSKLRbFuSSYktnnZCA0ZygnllCmhb2VsBHVlKHNp2ZD8JZfXiWdi6bnNr37y0brpoyjCidwCufgwRW04A7a4AMDAc/wCm+Ocl6cd+dj0Vpxyplj+APn8wfzCY7D</latexit><latexit sha1_base64="4aYmnjNCZvC2XHZS2SMisO7Sjzs=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKphaaUDbbTbt0swm7E6GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvyqQw6LrfTmVtfWNzq7pd29nd2z+oHx51TJprxn2WylR3I2q4FIr7KFDybqY5TSLJH6Px7cx/fOLaiFQ94CTjYUKHSsSCUbSSHxTDYNqvN9ymOwdZJV5JGlCi3a9/BYOU5QlXyCQ1pue5GYYF1SiY5NNakBueUTamQ96zVNGEm7CYHzslZ1YZkDjVthSSufp7oqCJMZMksp0JxZFZ9mbif14vx/g6LITKcuSKLRbFuSSYktnnZCA0ZygnllCmhb2VsBHVlKHNp2ZD8JZfXiWdi6bnNr37y0brpoyjCidwCufgwRW04A7a4AMDAc/wCm+Ocl6cd+dj0Vpxyplj+APn8wfzCY7D</latexit><latexit sha1_base64="4aYmnjNCZvC2XHZS2SMisO7Sjzs=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKphaaUDbbTbt0swm7E6GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvyqQw6LrfTmVtfWNzq7pd29nd2z+oHx51TJprxn2WylR3I2q4FIr7KFDybqY5TSLJH6Px7cx/fOLaiFQ94CTjYUKHSsSCUbSSHxTDYNqvN9ymOwdZJV5JGlCi3a9/BYOU5QlXyCQ1pue5GYYF1SiY5NNakBueUTamQ96zVNGEm7CYHzslZ1YZkDjVthSSufp7oqCJMZMksp0JxZFZ9mbif14vx/g6LITKcuSKLRbFuSSYktnnZCA0ZygnllCmhb2VsBHVlKHNp2ZD8JZfXiWdi6bnNr37y0brpoyjCidwCufgwRW04A7a4AMDAc/wCm+Ocl6cd+dj0Vpxyplj+APn8wfzCY7D</latexit><latexit sha1_base64="4aYmnjNCZvC2XHZS2SMisO7Sjzs=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8cKphaaUDbbTbt0swm7E6GE/gYvHhTx6g/y5r9x2+agrQ8GHu/NMDMvyqQw6LrfTmVtfWNzq7pd29nd2z+oHx51TJprxn2WylR3I2q4FIr7KFDybqY5TSLJH6Px7cx/fOLaiFQ94CTjYUKHSsSCUbSSHxTDYNqvN9ymOwdZJV5JGlCi3a9/BYOU5QlXyCQ1pue5GYYF1SiY5NNakBueUTamQ96zVNGEm7CYHzslZ1YZkDjVthSSufp7oqCJMZMksp0JxZFZ9mbif14vx/g6LITKcuSKLRbFuSSYktnnZCA0ZygnllCmhb2VsBHVlKHNp2ZD8JZfXiWdi6bnNr37y0brpoyjCidwCufgwRW04A7a4AMDAc/wCm+Ocl6cd+dj0Vpxyplj+APn8wfzCY7D</latexit>

g
<latexit sha1_base64="EiJK/E3trRLz9TAmnUyajZ6CuPw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORqUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzHWM6w==</latexit><latexit sha1_base64="EiJK/E3trRLz9TAmnUyajZ6CuPw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORqUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzHWM6w==</latexit><latexit sha1_base64="EiJK/E3trRLz9TAmnUyajZ6CuPw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORqUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzHWM6w==</latexit><latexit sha1_base64="EiJK/E3trRLz9TAmnUyajZ6CuPw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORqUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzHWM6w==</latexit>

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

Xµ
ḡ (�)

<latexit sha1_base64="8c2SIyw5axRhSS/XEBn5Td+ene0=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaLUDclEUGXRTcuK9gHNDFMppN06MwkzEyEErLxV9y4UMStn+HOv3HaZqGtBy4czrmXe+8JU0aVdpxvq7Kyura+Ud2sbW3v7O7Z+wddlWQSkw5OWCL7IVKEUUE6mmpG+qkkiIeM9MLxzdTvPRKpaCLu9SQlPkexoBHFSBspsI/6Dx7PgtwLkczjomh4isYcnQV23Wk6M8Bl4pakDkq0A/vLGyY440RozJBSA9dJtZ8jqSlmpKh5mSIpwmMUk4GhAnGi/Hz2QAFPjTKEUSJNCQ1n6u+JHHGlJjw0nRzpkVr0puJ/3iDT0ZWfU5Fmmgg8XxRlDOoETtOAQyoJ1mxiCMKSmlshHiGJsDaZ1UwI7uLLy6R73nSdpnt3UW9dl3FUwTE4AQ3ggkvQAregDToAgwI8g1fwZj1ZL9a79TFvrVjlzCH4A+vzB9XJloo=</latexit><latexit sha1_base64="8c2SIyw5axRhSS/XEBn5Td+ene0=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaLUDclEUGXRTcuK9gHNDFMppN06MwkzEyEErLxV9y4UMStn+HOv3HaZqGtBy4czrmXe+8JU0aVdpxvq7Kyura+Ud2sbW3v7O7Z+wddlWQSkw5OWCL7IVKEUUE6mmpG+qkkiIeM9MLxzdTvPRKpaCLu9SQlPkexoBHFSBspsI/6Dx7PgtwLkczjomh4isYcnQV23Wk6M8Bl4pakDkq0A/vLGyY440RozJBSA9dJtZ8jqSlmpKh5mSIpwmMUk4GhAnGi/Hz2QAFPjTKEUSJNCQ1n6u+JHHGlJjw0nRzpkVr0puJ/3iDT0ZWfU5Fmmgg8XxRlDOoETtOAQyoJ1mxiCMKSmlshHiGJsDaZ1UwI7uLLy6R73nSdpnt3UW9dl3FUwTE4AQ3ggkvQAregDToAgwI8g1fwZj1ZL9a79TFvrVjlzCH4A+vzB9XJloo=</latexit><latexit sha1_base64="8c2SIyw5axRhSS/XEBn5Td+ene0=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaLUDclEUGXRTcuK9gHNDFMppN06MwkzEyEErLxV9y4UMStn+HOv3HaZqGtBy4czrmXe+8JU0aVdpxvq7Kyura+Ud2sbW3v7O7Z+wddlWQSkw5OWCL7IVKEUUE6mmpG+qkkiIeM9MLxzdTvPRKpaCLu9SQlPkexoBHFSBspsI/6Dx7PgtwLkczjomh4isYcnQV23Wk6M8Bl4pakDkq0A/vLGyY440RozJBSA9dJtZ8jqSlmpKh5mSIpwmMUk4GhAnGi/Hz2QAFPjTKEUSJNCQ1n6u+JHHGlJjw0nRzpkVr0puJ/3iDT0ZWfU5Fmmgg8XxRlDOoETtOAQyoJ1mxiCMKSmlshHiGJsDaZ1UwI7uLLy6R73nSdpnt3UW9dl3FUwTE4AQ3ggkvQAregDToAgwI8g1fwZj1ZL9a79TFvrVjlzCH4A+vzB9XJloo=</latexit><latexit sha1_base64="8c2SIyw5axRhSS/XEBn5Td+ene0=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaLUDclEUGXRTcuK9gHNDFMppN06MwkzEyEErLxV9y4UMStn+HOv3HaZqGtBy4czrmXe+8JU0aVdpxvq7Kyura+Ud2sbW3v7O7Z+wddlWQSkw5OWCL7IVKEUUE6mmpG+qkkiIeM9MLxzdTvPRKpaCLu9SQlPkexoBHFSBspsI/6Dx7PgtwLkczjomh4isYcnQV23Wk6M8Bl4pakDkq0A/vLGyY440RozJBSA9dJtZ8jqSlmpKh5mSIpwmMUk4GhAnGi/Hz2QAFPjTKEUSJNCQ1n6u+JHHGlJjw0nRzpkVr0puJ/3iDT0ZWfU5Fmmgg8XxRlDOoETtOAQyoJ1mxiCMKSmlshHiGJsDaZ1UwI7uLLy6R73nSdpnt3UW9dl3FUwTE4AQ3ggkvQAregDToAgwI8g1fwZj1ZL9a79TFvrVjlzCH4A+vzB9XJloo=</latexit>



Symplectic form

• Basic object in phase space ( = space of initial 
data, space of solutions to the eoms)

• A gauge, non-degree of freedom is such that it is a 
null direction and a symmetry of 

• Imaginary subregions do not introduce dofs

• We then demand:

W (�1�, �2�) = �W (�2�, �1�)
<latexit sha1_base64="I6raCkROMauMbkB378hhXm4Yl+k=">AAACJHicbVDLSsNAFJ3UV42vqEs3g0VoQUtSBAURim5cVrAPaEKYTCbt0MmDmYlQQj/Gjb/ixoUPXLjxW5ymQWr1wMC559zLnXu8hFEhTfNTKy0tr6yuldf1jc2t7R1jd68j4pRj0sYxi3nPQ4IwGpG2pJKRXsIJCj1Gut7oeup37wkXNI7u5DghTogGEQ0oRlJJrnHRrdo+YRK5lp0M6XFRNKZF7VI/+bEb83beW3ONilk3c8C/xCpIBRRoucab7cc4DUkkMUNC9C0zkU6GuKSYkYlup4IkCI/QgPQVjVBIhJPlR07gkVJ8GMRcvUjCXJ2fyFAoxDj0VGeI5FAselPxP6+fyuDcyWiUpJJEeLYoSBmUMZwmBn3KCZZsrAjCnKq/QjxEHGGpctVVCNbiyX9Jp1G3zLp1e1ppXhVxlMEBOARVYIEz0AQ3oAXaAIMH8ARewKv2qD1r79rHrLWkFTP74Be0r29YxqNj</latexit><latexit sha1_base64="I6raCkROMauMbkB378hhXm4Yl+k=">AAACJHicbVDLSsNAFJ3UV42vqEs3g0VoQUtSBAURim5cVrAPaEKYTCbt0MmDmYlQQj/Gjb/ixoUPXLjxW5ymQWr1wMC559zLnXu8hFEhTfNTKy0tr6yuldf1jc2t7R1jd68j4pRj0sYxi3nPQ4IwGpG2pJKRXsIJCj1Gut7oeup37wkXNI7u5DghTogGEQ0oRlJJrnHRrdo+YRK5lp0M6XFRNKZF7VI/+bEb83beW3ONilk3c8C/xCpIBRRoucab7cc4DUkkMUNC9C0zkU6GuKSYkYlup4IkCI/QgPQVjVBIhJPlR07gkVJ8GMRcvUjCXJ2fyFAoxDj0VGeI5FAselPxP6+fyuDcyWiUpJJEeLYoSBmUMZwmBn3KCZZsrAjCnKq/QjxEHGGpctVVCNbiyX9Jp1G3zLp1e1ppXhVxlMEBOARVYIEz0AQ3oAXaAIMH8ARewKv2qD1r79rHrLWkFTP74Be0r29YxqNj</latexit><latexit sha1_base64="I6raCkROMauMbkB378hhXm4Yl+k=">AAACJHicbVDLSsNAFJ3UV42vqEs3g0VoQUtSBAURim5cVrAPaEKYTCbt0MmDmYlQQj/Gjb/ixoUPXLjxW5ymQWr1wMC559zLnXu8hFEhTfNTKy0tr6yuldf1jc2t7R1jd68j4pRj0sYxi3nPQ4IwGpG2pJKRXsIJCj1Gut7oeup37wkXNI7u5DghTogGEQ0oRlJJrnHRrdo+YRK5lp0M6XFRNKZF7VI/+bEb83beW3ONilk3c8C/xCpIBRRoucab7cc4DUkkMUNC9C0zkU6GuKSYkYlup4IkCI/QgPQVjVBIhJPlR07gkVJ8GMRcvUjCXJ2fyFAoxDj0VGeI5FAselPxP6+fyuDcyWiUpJJEeLYoSBmUMZwmBn3KCZZsrAjCnKq/QjxEHGGpctVVCNbiyX9Jp1G3zLp1e1ppXhVxlMEBOARVYIEz0AQ3oAXaAIMH8ARewKv2qD1r79rHrLWkFTP74Be0r29YxqNj</latexit><latexit sha1_base64="I6raCkROMauMbkB378hhXm4Yl+k=">AAACJHicbVDLSsNAFJ3UV42vqEs3g0VoQUtSBAURim5cVrAPaEKYTCbt0MmDmYlQQj/Gjb/ixoUPXLjxW5ymQWr1wMC559zLnXu8hFEhTfNTKy0tr6yuldf1jc2t7R1jd68j4pRj0sYxi3nPQ4IwGpG2pJKRXsIJCj1Gut7oeup37wkXNI7u5DghTogGEQ0oRlJJrnHRrdo+YRK5lp0M6XFRNKZF7VI/+bEb83beW3ONilk3c8C/xCpIBRRoucab7cc4DUkkMUNC9C0zkU6GuKSYkYlup4IkCI/QgPQVjVBIhJPlR07gkVJ8GMRcvUjCXJ2fyFAoxDj0VGeI5FAselPxP6+fyuDcyWiUpJJEeLYoSBmUMZwmBn3KCZZsrAjCnKq/QjxEHGGpctVVCNbiyX9Jp1G3zLp1e1ppXhVxlMEBOARVYIEz0AQ3oAXaAIMH8ARewKv2qD1r79rHrLWkFTP74Be0r29YxqNj</latexit>

W
<latexit sha1_base64="SgWXombg1msUYlBJWSd7nhjmw3I=">AAAB6HicbZC7SwNBEMbn4ivGV9TSZjEIVuHORhsxaGOZgHlAcoS9zVyyZm/v2N0TwhGwt7FQxNZ/xt7O/8bNo9DEDxZ+fN8MOzNBIrg2rvvt5FZW19Y38puFre2d3b3i/kFDx6liWGexiFUroBoFl1g33AhsJQppFAhsBsObSd58QKV5LO/MKEE/on3JQ86osVat2S2W3LI7FVkGbw6lq8/C5SMAVLvFr04vZmmE0jBBtW57bmL8jCrDmcBxoZNqTCgb0j62LUoaofaz6aBjcmKdHgljZZ80ZOr+7shopPUoCmxlRM1AL2YT87+snZrwws+4TFKDks0+ClNBTEwmW5MeV8iMGFmgTHE7K2EDqigz9jYFewRvceVlaJyVPbfs1dxS5RpmysMRHMMpeHAOFbiFKtSBAcITvMCrc+88O2/O+6w058x7DuGPnI8fIjyOpA==</latexit><latexit sha1_base64="So0n/WFrGezzh4Ql0YSNr0dJmr0=">AAAB6HicbZC7SgNBFIbPeo3rLWppMxgEq7Bro40YtLFMwFwgCWF2cjYZMzu7zMwKYckT2FgoYqsPY28jvo2TS6GJPwx8/P85zDknSATXxvO+naXlldW19dyGu7m1vbOb39uv6ThVDKssFrFqBFSj4BKrhhuBjUQhjQKB9WBwPc7r96g0j+WtGSbYjmhP8pAzaqxVqXfyBa/oTUQWwZ9B4fLDvUjev9xyJ//Z6sYsjVAaJqjWTd9LTDujynAmcOS2Uo0JZQPaw6ZFSSPU7Wwy6IgcW6dLwljZJw2ZuL87MhppPYwCWxlR09fz2dj8L2umJjxvZ1wmqUHJph+FqSAmJuOtSZcrZEYMLVCmuJ2VsD5VlBl7G9cewZ9feRFqp0XfK/oVr1C6gqlycAhHcAI+nEEJbqAMVWCA8ABP8OzcOY/Oi/M6LV1yZj0H8EfO2w8Ty5AY</latexit><latexit sha1_base64="So0n/WFrGezzh4Ql0YSNr0dJmr0=">AAAB6HicbZC7SgNBFIbPeo3rLWppMxgEq7Bro40YtLFMwFwgCWF2cjYZMzu7zMwKYckT2FgoYqsPY28jvo2TS6GJPwx8/P85zDknSATXxvO+naXlldW19dyGu7m1vbOb39uv6ThVDKssFrFqBFSj4BKrhhuBjUQhjQKB9WBwPc7r96g0j+WtGSbYjmhP8pAzaqxVqXfyBa/oTUQWwZ9B4fLDvUjev9xyJ//Z6sYsjVAaJqjWTd9LTDujynAmcOS2Uo0JZQPaw6ZFSSPU7Wwy6IgcW6dLwljZJw2ZuL87MhppPYwCWxlR09fz2dj8L2umJjxvZ1wmqUHJph+FqSAmJuOtSZcrZEYMLVCmuJ2VsD5VlBl7G9cewZ9feRFqp0XfK/oVr1C6gqlycAhHcAI+nEEJbqAMVWCA8ABP8OzcOY/Oi/M6LV1yZj0H8EfO2w8Ty5AY</latexit><latexit sha1_base64="9SEGhucspoU8Qdg45nZgK4r6jcA=">AAAB6HicbVBNT8JAEJ3iF+IX6tHLRmLiibRe9Ej04hESCyTQkO0yhZXtttndmpCGX+DFg8Z49Sd589+4QA8KvmSSl/dmMjMvTAXXxnW/ndLG5tb2Tnm3srd/cHhUPT5p6yRTDH2WiER1Q6pRcIm+4UZgN1VI41BgJ5zczf3OEyrNE/lgpikGMR1JHnFGjZVanUG15tbdBcg68QpSgwLNQfWrP0xYFqM0TFCte56bmiCnynAmcFbpZxpTyiZ0hD1LJY1RB/ni0Bm5sMqQRImyJQ1ZqL8nchprPY1D2xlTM9ar3lz8z+tlJroJci7TzKBky0VRJohJyPxrMuQKmRFTSyhT3N5K2JgqyozNpmJD8FZfXiftq7rn1r2WW2vcFnGU4QzO4RI8uIYG3EMTfGCA8Ayv8OY8Oi/Ou/OxbC05xcwp/IHz+QOy9YzX</latexit>

W (�g,£⇣ ḡ) = �H⇣ = 0
<latexit sha1_base64="eJf6FtNgW5TAt3RulXuHJHzRqRM="></latexit><latexit sha1_base64="PXC+fA9q0EHgkI8XgH/FtctFUTw="></latexit><latexit sha1_base64="PXC+fA9q0EHgkI8XgH/FtctFUTw="></latexit><latexit sha1_base64="PKAXDdjzox/TjsfcHRR5t55GS20=">AAACJnicbVDLSgMxFM34rPVVdekmWAQFKTNudFMounFZwVqhU0omc2cazGSG5I5Qh36NG3/FjQtFxJ2fYtrOwteBwMk555LcE2RSGHTdD2dufmFxabmyUl1dW9/YrG1tX5s01xw6PJWpvgmYASkUdFCghJtMA0sCCd3g9nzid+9AG5GqKxxl0E9YrEQkOEMrDWrNri8hwgM/BImMxkd+luYqNAP/HuzdD5gu4rGvRTzEw2aZupi5TXdQq7sNdwr6l3glqZMS7UHtxQ9TniegkEtmTM9zM+wXTKPgEsZVPzeQMX7LYuhZqlgCpl9M1xzTfauENEq1PQrpVP0+UbDEmFES2GTCcGh+exPxP6+XY3TaL4TKcgTFZw9FuaSY0klnNBQaOMqRJYxrYf9K+ZBpxtE2W7UleL9X/kuujxue2/Au3XrrrKyjQnbJHjkgHjkhLXJB2qRDOHkgT+SFvDqPzrPz5rzPonNOObNDfsD5/AJWkKWm</latexit>

locally



Symplectic photon

• For a gauge transformation

• Recall algebraic conclusion

Casini, Huerta, Rosabal
Donnelly, Freidel

Casini, Huerta, Magan, Pontello
Soni, Trivedi

many others...W

~E
<latexit sha1_base64="waeVQlqEuVgzlox+BaToczB4Wdo=">AAAB7nicdVDLSgNBEOyNr7i+oh69DAbBU9j1ohcxKILHCOYByRJmJ51kyOzsMjMbCEvAX/DiQRGv/ol3b/6Nk0QhvgoaiqpuurrDRHBtPO/dyS0sLi2v5FfdtfWNza3C9k5Nx6liWGWxiFUjpBoFl1g13AhsJAppFAqsh4OLiV8fotI8ljdmlGAQ0Z7kXc6osVK9NUSWXY7bhaJf8qYg3i/yZRXPXt3TWwCotAtvrU7M0gilYYJq3fS9xAQZVYYzgWO3lWpMKBvQHjYtlTRCHWTTuGNyYJUO6cbKljRkqs5PZDTSehSFtjOipq9/ehPxL6+Zmu5JkHGZpAYlmy3qpoKYmExuJx2ukBkxsoQyxW1WwvpUUWbsh9z5J/xPakcl3yv5116xfA4z5GEP9uEQfDiGMlxBBarAYAB38ACPTuLcO0/O86w153zO7MI3OC8f09yRYQ==</latexit><latexit sha1_base64="fcdB/kEbpIBYbKYUPksXucQaaGk=">AAAB7nicdVDLSgNBEOz1GddX1KOXxSB4Crte9CIGRfAYwTwgCWF20psMmZ0dZmYDYclHePGgiAcv/ol3L+LfOEkU4qugoajqpqs7lJxp4/vvztz8wuLScm7FXV1b39jMb21XdZIqihWa8ETVQ6KRM4EVwwzHulRI4pBjLeyfj/3aAJVmibg2Q4mtmHQFixglxkq15gBpdjFq5wtB0Z/A83+RL6tw+uKeyKc3t9zOvzY7CU1jFIZyonUj8KVpZUQZRjmO3GaqURLaJ11sWCpIjLqVTeKOvH2rdLwoUbaE8Sbq7ERGYq2HcWg7Y2J6+qc3Fv/yGqmJjlsZEzI1KOh0UZRyzyTe+HavwxRSw4eWEKqYzerRHlGEGvshd/YJ/5PqYTHwi8GVXyidwRQ52IU9OIAAjqAEl1CGClDoww3cwb0jnVvnwXmcts45nzM78A3O8wfFa5LV</latexit><latexit sha1_base64="fcdB/kEbpIBYbKYUPksXucQaaGk=">AAAB7nicdVDLSgNBEOz1GddX1KOXxSB4Crte9CIGRfAYwTwgCWF20psMmZ0dZmYDYclHePGgiAcv/ol3L+LfOEkU4qugoajqpqs7lJxp4/vvztz8wuLScm7FXV1b39jMb21XdZIqihWa8ETVQ6KRM4EVwwzHulRI4pBjLeyfj/3aAJVmibg2Q4mtmHQFixglxkq15gBpdjFq5wtB0Z/A83+RL6tw+uKeyKc3t9zOvzY7CU1jFIZyonUj8KVpZUQZRjmO3GaqURLaJ11sWCpIjLqVTeKOvH2rdLwoUbaE8Sbq7ERGYq2HcWg7Y2J6+qc3Fv/yGqmJjlsZEzI1KOh0UZRyzyTe+HavwxRSw4eWEKqYzerRHlGEGvshd/YJ/5PqYTHwi8GVXyidwRQ52IU9OIAAjqAEl1CGClDoww3cwb0jnVvnwXmcts45nzM78A3O8wfFa5LV</latexit><latexit sha1_base64="hgTZUJHy5dQ84U3bnoVVAjQgouY=">AAAB7nicdVDLSgNBEOyNrxhfUY9eBoPgKex60WNQBI8RTCIkS5id9CZDZmeWmdlAWPIRXjwo4tXv8ebfOHkI8VXQUFR1090VpYIb6/sfXmFldW19o7hZ2tre2d0r7x80jco0wwZTQun7iBoUXGLDcivwPtVIk0hgKxpeTf3WCLXhSt7ZcYphQvuSx5xR66RWZ4Qsv550y5Wg6s9A/F/ky6rAAvVu+b3TUyxLUFomqDHtwE9tmFNtORM4KXUygyllQ9rHtqOSJmjCfHbuhJw4pUdipV1JS2bq8kROE2PGSeQ6E2oH5qc3Ff/y2pmNL8KcyzSzKNl8UZwJYhWZ/k56XCOzYuwIZZq7WwkbUE2ZdQmVlkP4nzTPqoFfDW79Su1yEUcRjuAYTiGAc6jBDdShAQyG8ABP8Oyl3qP34r3OWwveYuYQvsF7+wRkpI+U</latexit>

�"A = d"
<latexit sha1_base64="HB06OyazrK8ft3deEZbMDT8c2AU=">AAACCnicbVDLSgMxFM3UV62vUZduokVwVWZE0I1QdeOygn1AW0omc6cNzSRDkimUoWs3/oobF4q49Qvc+Temj0VtPXDh5Jx7yb0nSDjTxvN+nNzK6tr6Rn6zsLW9s7vn7h/UtEwVhSqVXKpGQDRwJqBqmOHQSBSQOOBQD/p3Y78+AKWZFI9mmEA7Jl3BIkaJsVLHPW6FwA3ptAZEQaIZlwLfXIdzz45b9EreBHiZ+DNSRDNUOu53K5Q0jUEYyonWTd9LTDsjyjDKYVRopRoSQvukC01LBYlBt7PJKSN8apUQR1LZEgZP1PmJjMRaD+PAdsbE9PSiNxb/85qpia7aGRNJakDQ6UdRyrGReJwLDpkCavjQEkIVs7ti2iOKUGPTK9gQ/MWTl0ntvOR7Jf/holi+ncWRR0foBJ0hH12iMrpHFVRFFD2hF/SG3p1n59X5cD6nrTlnNnOI/sD5+gXW7Jr6</latexit><latexit sha1_base64="HB06OyazrK8ft3deEZbMDT8c2AU=">AAACCnicbVDLSgMxFM3UV62vUZduokVwVWZE0I1QdeOygn1AW0omc6cNzSRDkimUoWs3/oobF4q49Qvc+Temj0VtPXDh5Jx7yb0nSDjTxvN+nNzK6tr6Rn6zsLW9s7vn7h/UtEwVhSqVXKpGQDRwJqBqmOHQSBSQOOBQD/p3Y78+AKWZFI9mmEA7Jl3BIkaJsVLHPW6FwA3ptAZEQaIZlwLfXIdzz45b9EreBHiZ+DNSRDNUOu53K5Q0jUEYyonWTd9LTDsjyjDKYVRopRoSQvukC01LBYlBt7PJKSN8apUQR1LZEgZP1PmJjMRaD+PAdsbE9PSiNxb/85qpia7aGRNJakDQ6UdRyrGReJwLDpkCavjQEkIVs7ti2iOKUGPTK9gQ/MWTl0ntvOR7Jf/holi+ncWRR0foBJ0hH12iMrpHFVRFFD2hF/SG3p1n59X5cD6nrTlnNnOI/sD5+gXW7Jr6</latexit><latexit sha1_base64="HB06OyazrK8ft3deEZbMDT8c2AU=">AAACCnicbVDLSgMxFM3UV62vUZduokVwVWZE0I1QdeOygn1AW0omc6cNzSRDkimUoWs3/oobF4q49Qvc+Temj0VtPXDh5Jx7yb0nSDjTxvN+nNzK6tr6Rn6zsLW9s7vn7h/UtEwVhSqVXKpGQDRwJqBqmOHQSBSQOOBQD/p3Y78+AKWZFI9mmEA7Jl3BIkaJsVLHPW6FwA3ptAZEQaIZlwLfXIdzz45b9EreBHiZ+DNSRDNUOu53K5Q0jUEYyonWTd9LTDsjyjDKYVRopRoSQvukC01LBYlBt7PJKSN8apUQR1LZEgZP1PmJjMRaD+PAdsbE9PSiNxb/85qpia7aGRNJakDQ6UdRyrGReJwLDpkCavjQEkIVs7ti2iOKUGPTK9gQ/MWTl0ntvOR7Jf/holi+ncWRR0foBJ0hH12iMrpHFVRFFD2hF/SG3p1n59X5cD6nrTlnNnOI/sD5+gXW7Jr6</latexit><latexit sha1_base64="HB06OyazrK8ft3deEZbMDT8c2AU=">AAACCnicbVDLSgMxFM3UV62vUZduokVwVWZE0I1QdeOygn1AW0omc6cNzSRDkimUoWs3/oobF4q49Qvc+Temj0VtPXDh5Jx7yb0nSDjTxvN+nNzK6tr6Rn6zsLW9s7vn7h/UtEwVhSqVXKpGQDRwJqBqmOHQSBSQOOBQD/p3Y78+AKWZFI9mmEA7Jl3BIkaJsVLHPW6FwA3ptAZEQaIZlwLfXIdzz45b9EreBHiZ+DNSRDNUOu53K5Q0jUEYyonWTd9LTDsjyjDKYVRopRoSQvukC01LBYlBt7PJKSN8apUQR1LZEgZP1PmJjMRaD+PAdsbE9PSiNxb/85qpia7aGRNJakDQ6UdRyrGReJwLDpkCavjQEkIVs7ti2iOKUGPTK9gQ/MWTl0ntvOR7Jf/holi+ncWRR0foBJ0hH12iMrpHFVRFFD2hF/SG3p1n59X5cD6nrTlnNnOI/sD5+gXW7Jr6</latexit>

W (�"A, �A) =

Z

�
d

2
x " �E

?

<latexit sha1_base64="gmsoIt1WRTIgVo8VSM24OwKLhxQ="></latexit><latexit sha1_base64="gmsoIt1WRTIgVo8VSM24OwKLhxQ="></latexit><latexit sha1_base64="gmsoIt1WRTIgVo8VSM24OwKLhxQ="></latexit><latexit sha1_base64="gmsoIt1WRTIgVo8VSM24OwKLhxQ="></latexit>

⇢ =
M

{E?
� }

pE?
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⇢E?

�

<latexit sha1_base64="alwSBxZDklitiXdS8KVg/28idcQ="></latexit><latexit sha1_base64="zefiL2gvpNgGVh3Y0xiM/mROnLo="></latexit><latexit sha1_base64="zefiL2gvpNgGVh3Y0xiM/mROnLo="></latexit><latexit sha1_base64="HqHvSVre/Hk2ceHuR/6FLW2dAU8=">AAACPHicbVC9SwMxHM3Vr1q/Th1dgkVwkHLnootQFMGxov2A3llyadqG5pKQ5IRy3B/m4h/h5uTioIirs2l7g7Z9EHh57/dIfi+SjGrjea9OYWl5ZXWtuF7a2Nza3nF39xpaJAqTOhZMqFaENGGUk7qhhpGWVATFESPNaHg19puPRGkq+L0ZSRLGqM9pj2JkrNRx7wI1EBdBRPtCskR30iC9fggkUdJSTfsxyoIsg/Y2K2fByTi7wOi4Za/iTQDniZ+TMshR67gvQVfgJCbcYIa0bvueNGGKlKGYkawUJJpIhIeoT9qWchQTHaaT5TN4ZJUu7AllDzdwov5NpCjWehRHdjJGZqBnvbG4yGsnpnceppTLxBCOpw/1EgaNgOMmYZcqgg0bWYKwovavEA+QQtjYvku2BH925XnSOK34XsW/9crVy7yOIjgAh+AY+OAMVMENqIE6wOAJvIEP8Ok8O+/Ol/M9HS04eWYf/IPz8wu+SbFo</latexit>

�
<latexit sha1_base64="fbyjEpZSGVU6xX1DH25hjezBdGs=">AAAB7XicbZC7SgNBFIbPeo3rLWppMxgEq7Bro40YtLGMYC6QLGF2MpuMmcsyMyuEJeAj2FgoYuuj2Nv5Nk4uhSb+MPDx/+cw55w45czYIPj2lpZXVtfWCxv+5tb2zm5xb79uVKYJrRHFlW7G2FDOJK1ZZjltpppiEXPaiAfX47zxQLVhSt7ZYUojgXuSJYxg66x627CewJ1iKSgHE6FFCGdQuvz0Lx4BoNopfrW7imSCSks4NqYVBqmNcqwtI5yO/HZmaIrJAPdoy6HEgpoon0w7QsfO6aJEafekRRP3d0eOhTFDEbtKgW3fzGdj87+sldnkPMqZTDNLJZl+lGQcWYXGq6Mu05RYPnSAiWZuVkT6WGNi3YF8d4RwfuVFqJ+Ww6Ac3galyhVMVYBDOIITCOEMKnADVagBgXt4ghd49ZT37L1579PSJW/WcwB/5H38AApmkOw=</latexit><latexit sha1_base64="6TTneXtyobn5Jdp44M9pu6I2aVE=">AAAB7XicbZC7SgNBFIbPxltcb1FLm8EgWIVdG23EoI1lBHOBJITZyWwyZi7LzKwQlryDjYUiNhY+ir2N+DZOLoUm/jDw8f/nMOecKOHM2CD49nJLyyura/l1f2Nza3unsLtXMyrVhFaJ4ko3ImwoZ5JWLbOcNhJNsYg4rUeDq3Fev6faMCVv7TChbYF7ksWMYOusWsuwnsCdQjEoBROhRQhnULz48M+Tty+/0il8trqKpIJKSzg2phkGiW1nWFtGOB35rdTQBJMB7tGmQ4kFNe1sMu0IHTmni2Kl3ZMWTdzfHRkWxgxF5CoFtn0zn43N/7JmauOzdsZkkloqyfSjOOXIKjReHXWZpsTyoQNMNHOzItLHGhPrDuS7I4TzKy9C7aQUBqXwJiiWL2GqPBzAIRxDCKdQhmuoQBUI3MEDPMGzp7xH78V7nZbmvFnPPvyR9/4D++aSYA==</latexit><latexit sha1_base64="6TTneXtyobn5Jdp44M9pu6I2aVE=">AAAB7XicbZC7SgNBFIbPxltcb1FLm8EgWIVdG23EoI1lBHOBJITZyWwyZi7LzKwQlryDjYUiNhY+ir2N+DZOLoUm/jDw8f/nMOecKOHM2CD49nJLyyura/l1f2Nza3unsLtXMyrVhFaJ4ko3ImwoZ5JWLbOcNhJNsYg4rUeDq3Fev6faMCVv7TChbYF7ksWMYOusWsuwnsCdQjEoBROhRQhnULz48M+Tty+/0il8trqKpIJKSzg2phkGiW1nWFtGOB35rdTQBJMB7tGmQ4kFNe1sMu0IHTmni2Kl3ZMWTdzfHRkWxgxF5CoFtn0zn43N/7JmauOzdsZkkloqyfSjOOXIKjReHXWZpsTyoQNMNHOzItLHGhPrDuS7I4TzKy9C7aQUBqXwJiiWL2GqPBzAIRxDCKdQhmuoQBUI3MEDPMGzp7xH78V7nZbmvFnPPvyR9/4D++aSYA==</latexit><latexit sha1_base64="jN6Xkptr9YiQbG0o0aWcfgdui7o=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hVkvegx68RjBPCBZwuxkNhkzj2VmVghL/sGLB0W8+j/e/BsnyR40saChqOqmuytOBbcO4+9gbX1jc2u7tFPe3ds/OKwcHbeszgxlTaqFNp2YWCa4Yk3HnWCd1DAiY8Ha8fh25refmLFcqwc3SVkkyVDxhFPivNTqWT6UpF+p4hqeA62SsCBVKNDoV756A00zyZSjgljbDXHqopwYx6lg03IvsywldEyGrOupIpLZKJ9fO0XnXhmgRBtfyqG5+nsiJ9LaiYx9pyRuZJe9mfif181cch3lXKWZY4ouFiWZQE6j2etowA2jTkw8IdRwfyuiI2IIdT6gsg8hXH55lbQuayGuhfe4Wr8p4ijBKZzBBYRwBXW4gwY0gcIjPMMrvAU6eAneg49F61pQzJzAHwSfP5sfjx8=</latexit>



Symplectic graviton

• Symplectic form on a diffeomorphism

Hollands, Wald
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Metric
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W (g; �g,£⇣g) =

Z

�
�Q⇣(g)� i⇣✓(g; �g)

<latexit sha1_base64="Wc99W6RgZBSsDlvUJk+09TbJgUs="></latexit><latexit sha1_base64="Wc99W6RgZBSsDlvUJk+09TbJgUs="></latexit><latexit sha1_base64="Wc99W6RgZBSsDlvUJk+09TbJgUs="></latexit><latexit sha1_base64="Wc99W6RgZBSsDlvUJk+09TbJgUs="></latexit>



Notation

yi
<latexit sha1_base64="l9jpCi+KoY9cPWjItfYqFtdGB5Q=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjRfkAby2a7aZduNmF3IoTQn+DFgyJe/UXe/Ddu2xy09cHA470ZZuYFiRQGXffbWVldW9/YLG2Vt3d29/YrB4ctE6ea8SaLZaw7ATVcCsWbKFDyTqI5jQLJ28H4Zuq3n7g2IlYPmCXcj+hQiVAwila6zx5Fv1J1a+4MZJl4BalCgUa/8tUbxCyNuEImqTFdz03Qz6lGwSSflHup4QllYzrkXUsVjbjx89mpE3JqlQEJY21LIZmpvydyGhmTRYHtjCiOzKI3Ff/zuimGV34uVJIiV2y+KEwlwZhM/yYDoTlDmVlCmRb2VsJGVFOGNp2yDcFbfHmZtM5rnlvz7i6q9esijhIcwwmcgQeXUIdbaEATGAzhGV7hzZHOi/PufMxbV5xi5gj+wPn8AWCRjdg=</latexit><latexit sha1_base64="l9jpCi+KoY9cPWjItfYqFtdGB5Q=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjRfkAby2a7aZduNmF3IoTQn+DFgyJe/UXe/Ddu2xy09cHA470ZZuYFiRQGXffbWVldW9/YLG2Vt3d29/YrB4ctE6ea8SaLZaw7ATVcCsWbKFDyTqI5jQLJ28H4Zuq3n7g2IlYPmCXcj+hQiVAwila6zx5Fv1J1a+4MZJl4BalCgUa/8tUbxCyNuEImqTFdz03Qz6lGwSSflHup4QllYzrkXUsVjbjx89mpE3JqlQEJY21LIZmpvydyGhmTRYHtjCiOzKI3Ff/zuimGV34uVJIiV2y+KEwlwZhM/yYDoTlDmVlCmRb2VsJGVFOGNp2yDcFbfHmZtM5rnlvz7i6q9esijhIcwwmcgQeXUIdbaEATGAzhGV7hzZHOi/PufMxbV5xi5gj+wPn8AWCRjdg=</latexit><latexit sha1_base64="l9jpCi+KoY9cPWjItfYqFtdGB5Q=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjRfkAby2a7aZduNmF3IoTQn+DFgyJe/UXe/Ddu2xy09cHA470ZZuYFiRQGXffbWVldW9/YLG2Vt3d29/YrB4ctE6ea8SaLZaw7ATVcCsWbKFDyTqI5jQLJ28H4Zuq3n7g2IlYPmCXcj+hQiVAwila6zx5Fv1J1a+4MZJl4BalCgUa/8tUbxCyNuEImqTFdz03Qz6lGwSSflHup4QllYzrkXUsVjbjx89mpE3JqlQEJY21LIZmpvydyGhmTRYHtjCiOzKI3Ff/zuimGV34uVJIiV2y+KEwlwZhM/yYDoTlDmVlCmRb2VsJGVFOGNp2yDcFbfHmZtM5rnlvz7i6q9esijhIcwwmcgQeXUIdbaEATGAzhGV7hzZHOi/PufMxbV5xi5gj+wPn8AWCRjdg=</latexit><latexit sha1_base64="l9jpCi+KoY9cPWjItfYqFtdGB5Q=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KokIeix68VjRfkAby2a7aZduNmF3IoTQn+DFgyJe/UXe/Ddu2xy09cHA470ZZuYFiRQGXffbWVldW9/YLG2Vt3d29/YrB4ctE6ea8SaLZaw7ATVcCsWbKFDyTqI5jQLJ28H4Zuq3n7g2IlYPmCXcj+hQiVAwila6zx5Fv1J1a+4MZJl4BalCgUa/8tUbxCyNuEImqTFdz03Qz6lGwSSflHup4QllYzrkXUsVjbjx89mpE3JqlQEJY21LIZmpvydyGhmTRYHtjCiOzKI3Ff/zuimGV34uVJIiV2y+KEwlwZhM/yYDoTlDmVlCmRb2VsJGVFOGNp2yDcFbfHmZtM5rnlvz7i6q9esijhIcwwmcgQeXUIdbaEATGAzhGV7hzZHOi/PufMxbV5xi5gj+wPn8AWCRjdg=</latexit>

x

a
<latexit sha1_base64="6TE/4syY4CRWkpVcItU4TDMT750=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaWDbbTbt0swm7E7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWj66nfeuTaiFjd4zjhfkQHSoSCUbTS3dMD7ZUrbtWdgSwTLycVyFHvlb+6/ZilEVfIJDWm47kJ+hnVKJjkk1I3NTyhbEQHvGOpohE3fjY7dUJOrNInYaxtKSQz9fdERiNjxlFgOyOKQ7PoTcX/vE6K4aWfCZWkyBWbLwpTSTAm079JX2jOUI4toUwLeythQ6opQ5tOyYbgLb68TJpnVc+terfnldpVHkcRjuAYTsGDC6jBDdShAQwG8Ayv8OZI58V5dz7mrQUnnzmEP3A+fwBS643P</latexit><latexit sha1_base64="6TE/4syY4CRWkpVcItU4TDMT750=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaWDbbTbt0swm7E7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWj66nfeuTaiFjd4zjhfkQHSoSCUbTS3dMD7ZUrbtWdgSwTLycVyFHvlb+6/ZilEVfIJDWm47kJ+hnVKJjkk1I3NTyhbEQHvGOpohE3fjY7dUJOrNInYaxtKSQz9fdERiNjxlFgOyOKQ7PoTcX/vE6K4aWfCZWkyBWbLwpTSTAm079JX2jOUI4toUwLeythQ6opQ5tOyYbgLb68TJpnVc+terfnldpVHkcRjuAYTsGDC6jBDdShAQwG8Ayv8OZI58V5dz7mrQUnnzmEP3A+fwBS643P</latexit><latexit sha1_base64="6TE/4syY4CRWkpVcItU4TDMT750=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaWDbbTbt0swm7E7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWj66nfeuTaiFjd4zjhfkQHSoSCUbTS3dMD7ZUrbtWdgSwTLycVyFHvlb+6/ZilEVfIJDWm47kJ+hnVKJjkk1I3NTyhbEQHvGOpohE3fjY7dUJOrNInYaxtKSQz9fdERiNjxlFgOyOKQ7PoTcX/vE6K4aWfCZWkyBWbLwpTSTAm079JX2jOUI4toUwLeythQ6opQ5tOyYbgLb68TJpnVc+terfnldpVHkcRjuAYTsGDC6jBDdShAQwG8Ayv8OZI58V5dz7mrQUnnzmEP3A+fwBS643P</latexit><latexit sha1_base64="6TE/4syY4CRWkpVcItU4TDMT750=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8eK9gPaWDbbTbt0swm7E7GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqxhsslrFuB9RwKRRvoEDJ24nmNAokbwWj66nfeuTaiFjd4zjhfkQHSoSCUbTS3dMD7ZUrbtWdgSwTLycVyFHvlb+6/ZilEVfIJDWm47kJ+hnVKJjkk1I3NTyhbEQHvGOpohE3fjY7dUJOrNInYaxtKSQz9fdERiNjxlFgOyOKQ7PoTcX/vE6K4aWfCZWkyBWbLwpTSTAm079JX2jOUI4toUwLeythQ6opQ5tOyYbgLb68TJpnVc+terfnldpVHkcRjuAYTsGDC6jBDdShAQwG8Ayv8OZI58V5dz7mrQUnnzmEP3A+fwBS643P</latexit>

Induced metric

Extrinsic curvature

hij = e2⌦h̄ij
<latexit sha1_base64="pY9YkRZoSlBI3tqsowc/M0lG3V4=">AAACB3icbVDLSsNAFJ34rPUVdSlIsAiuSlIE3QhFN+6sYB/QxDCZ3jRjJw9mJkIJ2bnxV9y4UMStv+DOv3GaZqGtBy4czrmXe+/xEkaFNM1vbWFxaXlltbJWXd/Y3NrWd3Y7Ik45gTaJWcx7HhbAaARtSSWDXsIBhx6Drje6nPjdB+CCxtGtHCfghHgYUZ8SLJXk6geBm9H7/BzusoZ9HcIQ57aHeRbkhe7qNbNuFjDmiVWSGirRcvUvexCTNIRIEoaF6FtmIp0Mc0kJg7xqpwISTEZ4CH1FIxyCcLLij9w4UsrA8GOuKpJGof6eyHAoxDj0VGeIZSBmvYn4n9dPpX/mZDRKUgkRmS7yU2bI2JiEYgwoByLZWBFMOFW3GiTAHBOpoquqEKzZl+dJp1G3zLp1c1JrXpRxVNA+OkTHyEKnqImuUAu1EUGP6Bm9ojftSXvR3rWPaeuCVs7soT/QPn8A4b+Z8w==</latexit><latexit sha1_base64="pY9YkRZoSlBI3tqsowc/M0lG3V4=">AAACB3icbVDLSsNAFJ34rPUVdSlIsAiuSlIE3QhFN+6sYB/QxDCZ3jRjJw9mJkIJ2bnxV9y4UMStv+DOv3GaZqGtBy4czrmXe+/xEkaFNM1vbWFxaXlltbJWXd/Y3NrWd3Y7Ik45gTaJWcx7HhbAaARtSSWDXsIBhx6Drje6nPjdB+CCxtGtHCfghHgYUZ8SLJXk6geBm9H7/BzusoZ9HcIQ57aHeRbkhe7qNbNuFjDmiVWSGirRcvUvexCTNIRIEoaF6FtmIp0Mc0kJg7xqpwISTEZ4CH1FIxyCcLLij9w4UsrA8GOuKpJGof6eyHAoxDj0VGeIZSBmvYn4n9dPpX/mZDRKUgkRmS7yU2bI2JiEYgwoByLZWBFMOFW3GiTAHBOpoquqEKzZl+dJp1G3zLp1c1JrXpRxVNA+OkTHyEKnqImuUAu1EUGP6Bm9ojftSXvR3rWPaeuCVs7soT/QPn8A4b+Z8w==</latexit><latexit sha1_base64="pY9YkRZoSlBI3tqsowc/M0lG3V4=">AAACB3icbVDLSsNAFJ34rPUVdSlIsAiuSlIE3QhFN+6sYB/QxDCZ3jRjJw9mJkIJ2bnxV9y4UMStv+DOv3GaZqGtBy4czrmXe+/xEkaFNM1vbWFxaXlltbJWXd/Y3NrWd3Y7Ik45gTaJWcx7HhbAaARtSSWDXsIBhx6Drje6nPjdB+CCxtGtHCfghHgYUZ8SLJXk6geBm9H7/BzusoZ9HcIQ57aHeRbkhe7qNbNuFjDmiVWSGirRcvUvexCTNIRIEoaF6FtmIp0Mc0kJg7xqpwISTEZ4CH1FIxyCcLLij9w4UsrA8GOuKpJGof6eyHAoxDj0VGeIZSBmvYn4n9dPpX/mZDRKUgkRmS7yU2bI2JiEYgwoByLZWBFMOFW3GiTAHBOpoquqEKzZl+dJp1G3zLp1c1JrXpRxVNA+OkTHyEKnqImuUAu1EUGP6Bm9ojftSXvR3rWPaeuCVs7soT/QPn8A4b+Z8w==</latexit><latexit sha1_base64="pY9YkRZoSlBI3tqsowc/M0lG3V4=">AAACB3icbVDLSsNAFJ34rPUVdSlIsAiuSlIE3QhFN+6sYB/QxDCZ3jRjJw9mJkIJ2bnxV9y4UMStv+DOv3GaZqGtBy4czrmXe+/xEkaFNM1vbWFxaXlltbJWXd/Y3NrWd3Y7Ik45gTaJWcx7HhbAaARtSSWDXsIBhx6Drje6nPjdB+CCxtGtHCfghHgYUZ8SLJXk6geBm9H7/BzusoZ9HcIQ57aHeRbkhe7qNbNuFjDmiVWSGirRcvUvexCTNIRIEoaF6FtmIp0Mc0kJg7xqpwISTEZ4CH1FIxyCcLLij9w4UsrA8GOuKpJGof6eyHAoxDj0VGeIZSBmvYn4n9dPpX/mZDRKUgkRmS7yU2bI2JiEYgwoByLZWBFMOFW3GiTAHBOpoquqEKzZl+dJp1G3zLp1c1JrXpRxVNA+OkTHyEKnqImuUAu1EUGP6Bm9ojftSXvR3rWPaeuCVs7soT/QPn8A4b+Z8w==</latexit>

Kija =
1

D � 2
Kahij + e2⌦K̄ija

<latexit sha1_base64="1Ek4+k6EuHzwi9MKUOAEwWQ0bzo=">AAACIXicbVDLSgMxFM34tr6qLt0EiyCIZaYIuhFEXQhdqGBV6NThTnqnjWYeJBmhhPkVN/6KGxeKuBN/xvSx8HUgcDjnHm7uCTPBlXbdD2dsfGJyanpmtjQ3v7C4VF5euVRpLhk2WCpSeR2CQsETbGiuBV5nEiEOBV6Fd0d9/+oepeJpcqF7GbZi6CQ84gy0lYLyXj0w/BaKfT+SwIxXmOPtWlEPgHb7RrGFN6bmn8bYgcIPQZp6MQwE5YpbdQegf4k3IhUywllQfvfbKctjTDQToFTTczPdMiA1ZwKLkp8rzIDdQQebliYQo2qZwYUF3bBKm0aptC/RdKB+TxiIlerFoZ2MQXfVb68v/uc1cx3ttQxPslxjwoaLolxQndJ+XbTNJTItepYAk9z+lbIu2Kq0LbVkS/B+n/yXXNaqnlv1zncqB4ejOmbIGlknm8Qju+SAnJAz0iCMPJAn8kJenUfn2Xlz3oejY84os0p+wPn8AiYDpCM=</latexit><latexit sha1_base64="1Ek4+k6EuHzwi9MKUOAEwWQ0bzo=">AAACIXicbVDLSgMxFM34tr6qLt0EiyCIZaYIuhFEXQhdqGBV6NThTnqnjWYeJBmhhPkVN/6KGxeKuBN/xvSx8HUgcDjnHm7uCTPBlXbdD2dsfGJyanpmtjQ3v7C4VF5euVRpLhk2WCpSeR2CQsETbGiuBV5nEiEOBV6Fd0d9/+oepeJpcqF7GbZi6CQ84gy0lYLyXj0w/BaKfT+SwIxXmOPtWlEPgHb7RrGFN6bmn8bYgcIPQZp6MQwE5YpbdQegf4k3IhUywllQfvfbKctjTDQToFTTczPdMiA1ZwKLkp8rzIDdQQebliYQo2qZwYUF3bBKm0aptC/RdKB+TxiIlerFoZ2MQXfVb68v/uc1cx3ttQxPslxjwoaLolxQndJ+XbTNJTItepYAk9z+lbIu2Kq0LbVkS/B+n/yXXNaqnlv1zncqB4ejOmbIGlknm8Qju+SAnJAz0iCMPJAn8kJenUfn2Xlz3oejY84os0p+wPn8AiYDpCM=</latexit><latexit sha1_base64="1Ek4+k6EuHzwi9MKUOAEwWQ0bzo=">AAACIXicbVDLSgMxFM34tr6qLt0EiyCIZaYIuhFEXQhdqGBV6NThTnqnjWYeJBmhhPkVN/6KGxeKuBN/xvSx8HUgcDjnHm7uCTPBlXbdD2dsfGJyanpmtjQ3v7C4VF5euVRpLhk2WCpSeR2CQsETbGiuBV5nEiEOBV6Fd0d9/+oepeJpcqF7GbZi6CQ84gy0lYLyXj0w/BaKfT+SwIxXmOPtWlEPgHb7RrGFN6bmn8bYgcIPQZp6MQwE5YpbdQegf4k3IhUywllQfvfbKctjTDQToFTTczPdMiA1ZwKLkp8rzIDdQQebliYQo2qZwYUF3bBKm0aptC/RdKB+TxiIlerFoZ2MQXfVb68v/uc1cx3ttQxPslxjwoaLolxQndJ+XbTNJTItepYAk9z+lbIu2Kq0LbVkS/B+n/yXXNaqnlv1zncqB4ejOmbIGlknm8Qju+SAnJAz0iCMPJAn8kJenUfn2Xlz3oejY84os0p+wPn8AiYDpCM=</latexit><latexit sha1_base64="1Ek4+k6EuHzwi9MKUOAEwWQ0bzo=">AAACIXicbVDLSgMxFM34tr6qLt0EiyCIZaYIuhFEXQhdqGBV6NThTnqnjWYeJBmhhPkVN/6KGxeKuBN/xvSx8HUgcDjnHm7uCTPBlXbdD2dsfGJyanpmtjQ3v7C4VF5euVRpLhk2WCpSeR2CQsETbGiuBV5nEiEOBV6Fd0d9/+oepeJpcqF7GbZi6CQ84gy0lYLyXj0w/BaKfT+SwIxXmOPtWlEPgHb7RrGFN6bmn8bYgcIPQZp6MQwE5YpbdQegf4k3IhUywllQfvfbKctjTDQToFTTczPdMiA1ZwKLkp8rzIDdQQebliYQo2qZwYUF3bBKm0aptC/RdKB+TxiIlerFoZ2MQXfVb68v/uc1cx3ttQxPslxjwoaLolxQndJ+XbTNJTItepYAk9z+lbIu2Kq0LbVkS/B+n/yXXNaqnlv1zncqB4ejOmbIGlknm8Qju+SAnJAz0iCMPJAn8kJenUfn2Xlz3oejY84os0p+wPn8AiYDpCM=</latexit>

hijK̄ija = 0
<latexit sha1_base64="Rb3DR8pzH5q8QJILHB9eIRXX+rc=">AAAB/nicbZDLSsNAFIYn9VbrLSqu3AwWwVVJRNCNUHQjuKlgL9DGcDKdtGMnkzAzEUoI+CpuXCji1udw59s4bbPQ6g8DH/85h3PmDxLOlHacL6u0sLi0vFJeraytb2xu2ds7LRWnktAmiXksOwEoypmgTc00p51EUogCTtvB6HJSbz9QqVgsbvU4oV4EA8FCRkAby7f3hncZu897AcjsOvcNQ37u+HbVqTlT4b/gFlBFhRq+/dnrxySNqNCEg1Jd10m0l4HUjHCaV3qpogmQEQxo16CAiCovm56f40Pj9HEYS/OExlP350QGkVLjKDCdEeihmq9NzP9q3VSHZ17GRJJqKshsUZhyrGM8yQL3maRE87EBIJKZWzEZggSiTWIVE4I7/+W/0DquuU7NvTmp1i+KOMpoHx2gI+SiU1RHV6iBmoigDD2hF/RqPVrP1pv1PmstWcXMLvol6+MbkPuV2g==</latexit><latexit sha1_base64="Rb3DR8pzH5q8QJILHB9eIRXX+rc=">AAAB/nicbZDLSsNAFIYn9VbrLSqu3AwWwVVJRNCNUHQjuKlgL9DGcDKdtGMnkzAzEUoI+CpuXCji1udw59s4bbPQ6g8DH/85h3PmDxLOlHacL6u0sLi0vFJeraytb2xu2ds7LRWnktAmiXksOwEoypmgTc00p51EUogCTtvB6HJSbz9QqVgsbvU4oV4EA8FCRkAby7f3hncZu897AcjsOvcNQ37u+HbVqTlT4b/gFlBFhRq+/dnrxySNqNCEg1Jd10m0l4HUjHCaV3qpogmQEQxo16CAiCovm56f40Pj9HEYS/OExlP350QGkVLjKDCdEeihmq9NzP9q3VSHZ17GRJJqKshsUZhyrGM8yQL3maRE87EBIJKZWzEZggSiTWIVE4I7/+W/0DquuU7NvTmp1i+KOMpoHx2gI+SiU1RHV6iBmoigDD2hF/RqPVrP1pv1PmstWcXMLvol6+MbkPuV2g==</latexit><latexit sha1_base64="Rb3DR8pzH5q8QJILHB9eIRXX+rc=">AAAB/nicbZDLSsNAFIYn9VbrLSqu3AwWwVVJRNCNUHQjuKlgL9DGcDKdtGMnkzAzEUoI+CpuXCji1udw59s4bbPQ6g8DH/85h3PmDxLOlHacL6u0sLi0vFJeraytb2xu2ds7LRWnktAmiXksOwEoypmgTc00p51EUogCTtvB6HJSbz9QqVgsbvU4oV4EA8FCRkAby7f3hncZu897AcjsOvcNQ37u+HbVqTlT4b/gFlBFhRq+/dnrxySNqNCEg1Jd10m0l4HUjHCaV3qpogmQEQxo16CAiCovm56f40Pj9HEYS/OExlP350QGkVLjKDCdEeihmq9NzP9q3VSHZ17GRJJqKshsUZhyrGM8yQL3maRE87EBIJKZWzEZggSiTWIVE4I7/+W/0DquuU7NvTmp1i+KOMpoHx2gI+SiU1RHV6iBmoigDD2hF/RqPVrP1pv1PmstWcXMLvol6+MbkPuV2g==</latexit><latexit sha1_base64="Rb3DR8pzH5q8QJILHB9eIRXX+rc=">AAAB/nicbZDLSsNAFIYn9VbrLSqu3AwWwVVJRNCNUHQjuKlgL9DGcDKdtGMnkzAzEUoI+CpuXCji1udw59s4bbPQ6g8DH/85h3PmDxLOlHacL6u0sLi0vFJeraytb2xu2ds7LRWnktAmiXksOwEoypmgTc00p51EUogCTtvB6HJSbz9QqVgsbvU4oV4EA8FCRkAby7f3hncZu897AcjsOvcNQ37u+HbVqTlT4b/gFlBFhRq+/dnrxySNqNCEg1Jd10m0l4HUjHCaV3qpogmQEQxo16CAiCovm56f40Pj9HEYS/OExlP350QGkVLjKDCdEeihmq9NzP9q3VSHZ17GRJJqKshsUZhyrGM8yQL3maRE87EBIJKZWzEZggSiTWIVE4I7/+W/0DquuU7NvTmp1i+KOMpoHx2gI+SiU1RHV6iBmoigDD2hF/RqPVrP1pv1PmstWcXMLvol6+MbkPuV2g==</latexit>

det h̄ = 1
<latexit sha1_base64="CDJdSu85buuwUXMKxu+saR3OCao=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6EUoevFYwX5AE8pmM2mXbjZxd1Moob/DiwdFvPpjvPlv3LY5aOuDgcd7M8zMC1LOlHacb6u0tr6xuVXeruzs7u0fVA+P2irJJMUWTXgiuwFRyJnAlmaaYzeVSOKAYycY3c38zhilYol41JMU/ZgMBIsYJdpIvhei9gIi8+H0xu1Xa07dmcNeJW5BalCg2a9+eWFCsxiFppwo1XOdVPs5kZpRjtOKlylMCR2RAfYMFSRG5efzo6f2mVFCO0qkKaHtufp7IiexUpM4MJ0x0UO17M3E/7xepqNrP2cizTQKulgUZdzWiT1LwA6ZRKr5xBBCJTO32nRIJKHa5FQxIbjLL6+S9kXdderuw2WtcVvEUYYTOIVzcOEKGnAPTWgBhSd4hld4s8bWi/VufSxaS1Yxcwx/YH3+AJL/kfQ=</latexit><latexit sha1_base64="CDJdSu85buuwUXMKxu+saR3OCao=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6EUoevFYwX5AE8pmM2mXbjZxd1Moob/DiwdFvPpjvPlv3LY5aOuDgcd7M8zMC1LOlHacb6u0tr6xuVXeruzs7u0fVA+P2irJJMUWTXgiuwFRyJnAlmaaYzeVSOKAYycY3c38zhilYol41JMU/ZgMBIsYJdpIvhei9gIi8+H0xu1Xa07dmcNeJW5BalCg2a9+eWFCsxiFppwo1XOdVPs5kZpRjtOKlylMCR2RAfYMFSRG5efzo6f2mVFCO0qkKaHtufp7IiexUpM4MJ0x0UO17M3E/7xepqNrP2cizTQKulgUZdzWiT1LwA6ZRKr5xBBCJTO32nRIJKHa5FQxIbjLL6+S9kXdderuw2WtcVvEUYYTOIVzcOEKGnAPTWgBhSd4hld4s8bWi/VufSxaS1Yxcwx/YH3+AJL/kfQ=</latexit><latexit sha1_base64="CDJdSu85buuwUXMKxu+saR3OCao=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6EUoevFYwX5AE8pmM2mXbjZxd1Moob/DiwdFvPpjvPlv3LY5aOuDgcd7M8zMC1LOlHacb6u0tr6xuVXeruzs7u0fVA+P2irJJMUWTXgiuwFRyJnAlmaaYzeVSOKAYycY3c38zhilYol41JMU/ZgMBIsYJdpIvhei9gIi8+H0xu1Xa07dmcNeJW5BalCg2a9+eWFCsxiFppwo1XOdVPs5kZpRjtOKlylMCR2RAfYMFSRG5efzo6f2mVFCO0qkKaHtufp7IiexUpM4MJ0x0UO17M3E/7xepqNrP2cizTQKulgUZdzWiT1LwA6ZRKr5xBBCJTO32nRIJKHa5FQxIbjLL6+S9kXdderuw2WtcVvEUYYTOIVzcOEKGnAPTWgBhSd4hld4s8bWi/VufSxaS1Yxcwx/YH3+AJL/kfQ=</latexit><latexit sha1_base64="CDJdSu85buuwUXMKxu+saR3OCao=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6EUoevFYwX5AE8pmM2mXbjZxd1Moob/DiwdFvPpjvPlv3LY5aOuDgcd7M8zMC1LOlHacb6u0tr6xuVXeruzs7u0fVA+P2irJJMUWTXgiuwFRyJnAlmaaYzeVSOKAYycY3c38zhilYol41JMU/ZgMBIsYJdpIvhei9gIi8+H0xu1Xa07dmcNeJW5BalCg2a9+eWFCsxiFppwo1XOdVPs5kZpRjtOKlylMCR2RAfYMFSRG5efzo6f2mVFCO0qkKaHtufp7IiexUpM4MJ0x0UO17M3E/7xepqNrP2cizTQKulgUZdzWiT1LwA6ZRKr5xBBCJTO32nRIJKHa5FQxIbjLL6+S9kXdderuw2WtcVvEUYYTOIVzcOEKGnAPTWgBhSd4hld4s8bWi/VufSxaS1Yxcwx/YH3+AJL/kfQ=</latexit>

�
<latexit sha1_base64="fbyjEpZSGVU6xX1DH25hjezBdGs=">AAAB7XicbZC7SgNBFIbPeo3rLWppMxgEq7Bro40YtLGMYC6QLGF2MpuMmcsyMyuEJeAj2FgoYuuj2Nv5Nk4uhSb+MPDx/+cw55w45czYIPj2lpZXVtfWCxv+5tb2zm5xb79uVKYJrRHFlW7G2FDOJK1ZZjltpppiEXPaiAfX47zxQLVhSt7ZYUojgXuSJYxg66x627CewJ1iKSgHE6FFCGdQuvz0Lx4BoNopfrW7imSCSks4NqYVBqmNcqwtI5yO/HZmaIrJAPdoy6HEgpoon0w7QsfO6aJEafekRRP3d0eOhTFDEbtKgW3fzGdj87+sldnkPMqZTDNLJZl+lGQcWYXGq6Mu05RYPnSAiWZuVkT6WGNi3YF8d4RwfuVFqJ+Ww6Ac3galyhVMVYBDOIITCOEMKnADVagBgXt4ghd49ZT37L1579PSJW/WcwB/5H38AApmkOw=</latexit><latexit sha1_base64="6TTneXtyobn5Jdp44M9pu6I2aVE=">AAAB7XicbZC7SgNBFIbPxltcb1FLm8EgWIVdG23EoI1lBHOBJITZyWwyZi7LzKwQlryDjYUiNhY+ir2N+DZOLoUm/jDw8f/nMOecKOHM2CD49nJLyyura/l1f2Nza3unsLtXMyrVhFaJ4ko3ImwoZ5JWLbOcNhJNsYg4rUeDq3Fev6faMCVv7TChbYF7ksWMYOusWsuwnsCdQjEoBROhRQhnULz48M+Tty+/0il8trqKpIJKSzg2phkGiW1nWFtGOB35rdTQBJMB7tGmQ4kFNe1sMu0IHTmni2Kl3ZMWTdzfHRkWxgxF5CoFtn0zn43N/7JmauOzdsZkkloqyfSjOOXIKjReHXWZpsTyoQNMNHOzItLHGhPrDuS7I4TzKy9C7aQUBqXwJiiWL2GqPBzAIRxDCKdQhmuoQBUI3MEDPMGzp7xH78V7nZbmvFnPPvyR9/4D++aSYA==</latexit><latexit sha1_base64="6TTneXtyobn5Jdp44M9pu6I2aVE=">AAAB7XicbZC7SgNBFIbPxltcb1FLm8EgWIVdG23EoI1lBHOBJITZyWwyZi7LzKwQlryDjYUiNhY+ir2N+DZOLoUm/jDw8f/nMOecKOHM2CD49nJLyyura/l1f2Nza3unsLtXMyrVhFaJ4ko3ImwoZ5JWLbOcNhJNsYg4rUeDq3Fev6faMCVv7TChbYF7ksWMYOusWsuwnsCdQjEoBROhRQhnULz48M+Tty+/0il8trqKpIJKSzg2phkGiW1nWFtGOB35rdTQBJMB7tGmQ4kFNe1sMu0IHTmni2Kl3ZMWTdzfHRkWxgxF5CoFtn0zn43N/7JmauOzdsZkkloqyfSjOOXIKjReHXWZpsTyoQNMNHOzItLHGhPrDuS7I4TzKy9C7aQUBqXwJiiWL2GqPBzAIRxDCKdQhmuoQBUI3MEDPMGzp7xH78V7nZbmvFnPPvyR9/4D++aSYA==</latexit><latexit sha1_base64="jN6Xkptr9YiQbG0o0aWcfgdui7o=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hVkvegx68RjBPCBZwuxkNhkzj2VmVghL/sGLB0W8+j/e/BsnyR40saChqOqmuytOBbcO4+9gbX1jc2u7tFPe3ds/OKwcHbeszgxlTaqFNp2YWCa4Yk3HnWCd1DAiY8Ha8fh25refmLFcqwc3SVkkyVDxhFPivNTqWT6UpF+p4hqeA62SsCBVKNDoV756A00zyZSjgljbDXHqopwYx6lg03IvsywldEyGrOupIpLZKJ9fO0XnXhmgRBtfyqG5+nsiJ9LaiYx9pyRuZJe9mfif181cch3lXKWZY4ouFiWZQE6j2etowA2jTkw8IdRwfyuiI2IIdT6gsg8hXH55lbQuayGuhfe4Wr8p4ijBKZzBBYRwBXW4gwY0gcIjPMMrvAU6eAneg49F61pQzJzAHwSfP5sfjx8=</latexit>

spacetime dimensionsD
<latexit sha1_base64="Bphtf6fqUa8MJBcTHXj3XbcGyJ4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCHjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmt3O/84RK81g+mGmCfkRHkoecUWOl5t2gXHGr7gJknXg5qUCOxqD81R/GLI1QGiao1j3PTYyfUWU4Ezgr9VONCWUTOsKepZJGqP1sceiMXFhlSMJY2ZKGLNTfExmNtJ5Gge2MqBnrVW8u/uf1UhPW/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rquVWveV2p1/I4inAG53AJHtxAHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDlGeMvg==</latexit><latexit sha1_base64="Bphtf6fqUa8MJBcTHXj3XbcGyJ4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCHjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmt3O/84RK81g+mGmCfkRHkoecUWOl5t2gXHGr7gJknXg5qUCOxqD81R/GLI1QGiao1j3PTYyfUWU4Ezgr9VONCWUTOsKepZJGqP1sceiMXFhlSMJY2ZKGLNTfExmNtJ5Gge2MqBnrVW8u/uf1UhPW/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rquVWveV2p1/I4inAG53AJHtxAHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDlGeMvg==</latexit><latexit sha1_base64="Bphtf6fqUa8MJBcTHXj3XbcGyJ4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCHjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmt3O/84RK81g+mGmCfkRHkoecUWOl5t2gXHGr7gJknXg5qUCOxqD81R/GLI1QGiao1j3PTYyfUWU4Ezgr9VONCWUTOsKepZJGqP1sceiMXFhlSMJY2ZKGLNTfExmNtJ5Gge2MqBnrVW8u/uf1UhPW/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rquVWveV2p1/I4inAG53AJHtxAHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDlGeMvg==</latexit><latexit sha1_base64="Bphtf6fqUa8MJBcTHXj3XbcGyJ4=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEsMeCHjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmt3O/84RK81g+mGmCfkRHkoecUWOl5t2gXHGr7gJknXg5qUCOxqD81R/GLI1QGiao1j3PTYyfUWU4Ezgr9VONCWUTOsKepZJGqP1sceiMXFhlSMJY2ZKGLNTfExmNtJ5Gge2MqBnrVW8u/uf1UhPW/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rquVWveV2p1/I4inAG53AJHtxAHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDlGeMvg==</latexit>



Types of non-trivial diffs

• Boundary diffs

• Boosts

• Translations

⇣i
<latexit sha1_base64="Dvy9eXdI5dGA7PoBzDpyd/Kh9Jc=">AAAB7nicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6CNZbOdtks3m7A7EWroj/DiQRGv/h5v/hu3bQ7a+mDg8d4MM/PCRApDnvftrKyurW9sFraK2zu7e/ulg8OGiVPNsc5jGetWyAxKobBOgiS2Eo0sCiU2w9HN1G8+ojYiVvc0TjCI2ECJvuCMrNTsPCGxB9Etlb2KN4O7TPyclCFHrVv66vRinkaoiEtmTNv3EgoypklwiZNiJzWYMD5iA2xbqliEJshm507cU6v03H6sbSlyZ+rviYxFxoyj0HZGjIZm0ZuK/3ntlPpXQSZUkhIqPl/UT6VLsTv93e0JjZzk2BLGtbC3unzINONkEyraEPzFl5dJ47ziexX/7qJcvc7jKMAxnMAZ+HAJVbiFGtSBwwie4RXenMR5cd6dj3nripPPHMEfOJ8/ZJCPlw==</latexit><latexit sha1_base64="Dvy9eXdI5dGA7PoBzDpyd/Kh9Jc=">AAAB7nicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6CNZbOdtks3m7A7EWroj/DiQRGv/h5v/hu3bQ7a+mDg8d4MM/PCRApDnvftrKyurW9sFraK2zu7e/ulg8OGiVPNsc5jGetWyAxKobBOgiS2Eo0sCiU2w9HN1G8+ojYiVvc0TjCI2ECJvuCMrNTsPCGxB9Etlb2KN4O7TPyclCFHrVv66vRinkaoiEtmTNv3EgoypklwiZNiJzWYMD5iA2xbqliEJshm507cU6v03H6sbSlyZ+rviYxFxoyj0HZGjIZm0ZuK/3ntlPpXQSZUkhIqPl/UT6VLsTv93e0JjZzk2BLGtbC3unzINONkEyraEPzFl5dJ47ziexX/7qJcvc7jKMAxnMAZ+HAJVbiFGtSBwwie4RXenMR5cd6dj3nripPPHMEfOJ8/ZJCPlw==</latexit><latexit sha1_base64="Dvy9eXdI5dGA7PoBzDpyd/Kh9Jc=">AAAB7nicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6CNZbOdtks3m7A7EWroj/DiQRGv/h5v/hu3bQ7a+mDg8d4MM/PCRApDnvftrKyurW9sFraK2zu7e/ulg8OGiVPNsc5jGetWyAxKobBOgiS2Eo0sCiU2w9HN1G8+ojYiVvc0TjCI2ECJvuCMrNTsPCGxB9Etlb2KN4O7TPyclCFHrVv66vRinkaoiEtmTNv3EgoypklwiZNiJzWYMD5iA2xbqliEJshm507cU6v03H6sbSlyZ+rviYxFxoyj0HZGjIZm0ZuK/3ntlPpXQSZUkhIqPl/UT6VLsTv93e0JjZzk2BLGtbC3unzINONkEyraEPzFl5dJ47ziexX/7qJcvc7jKMAxnMAZ+HAJVbiFGtSBwwie4RXenMR5cd6dj3nripPPHMEfOJ8/ZJCPlw==</latexit><latexit sha1_base64="Dvy9eXdI5dGA7PoBzDpyd/Kh9Jc=">AAAB7nicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6CNZbOdtks3m7A7EWroj/DiQRGv/h5v/hu3bQ7a+mDg8d4MM/PCRApDnvftrKyurW9sFraK2zu7e/ulg8OGiVPNsc5jGetWyAxKobBOgiS2Eo0sCiU2w9HN1G8+ojYiVvc0TjCI2ECJvuCMrNTsPCGxB9Etlb2KN4O7TPyclCFHrVv66vRinkaoiEtmTNv3EgoypklwiZNiJzWYMD5iA2xbqliEJshm507cU6v03H6sbSlyZ+rviYxFxoyj0HZGjIZm0ZuK/3ntlPpXQSZUkhIqPl/UT6VLsTv93e0JjZzk2BLGtbC3unzINONkEyraEPzFl5dJ47ziexX/7qJcvc7jKMAxnMAZ+HAJVbiFGtSBwwie4RXenMR5cd6dj3nripPPHMEfOJ8/ZJCPlw==</latexit>

⇣⌧
<latexit sha1_base64="TSNzdowmyXaxIR5Ua1kiE0GbFFo=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPbWDbbSbt0swm7E6GG/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqDg0ey1i3A2ZACgUNFCihnWhgUSChFYyup37rEbQRsbrDcQJ+xAZKhIIztNJ99wmQPXSRpb1yxa26M9Bl4uWkQnLUe+Wvbj/maQQKuWTGdDw3QT9jGgWXMCl1UwMJ4yM2gI6likVg/Gx28YSeWKVPw1jbUkhn6u+JjEXGjKPAdkYMh2bRm4r/eZ0Uw0s/EypJERSfLwpTSTGm0/dpX2jgKMeWMK6FvZXyIdOMow2pZEPwFl9eJs2zqudWvdvzSu0qj6NIjsgxOSUeuSA1ckPqpEE4UeSZvJI3xzgvzrvzMW8tOPnMIfkD5/MHvZ+Q8g==</latexit><latexit sha1_base64="TSNzdowmyXaxIR5Ua1kiE0GbFFo=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPbWDbbSbt0swm7E6GG/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqDg0ey1i3A2ZACgUNFCihnWhgUSChFYyup37rEbQRsbrDcQJ+xAZKhIIztNJ99wmQPXSRpb1yxa26M9Bl4uWkQnLUe+Wvbj/maQQKuWTGdDw3QT9jGgWXMCl1UwMJ4yM2gI6likVg/Gx28YSeWKVPw1jbUkhn6u+JjEXGjKPAdkYMh2bRm4r/eZ0Uw0s/EypJERSfLwpTSTGm0/dpX2jgKMeWMK6FvZXyIdOMow2pZEPwFl9eJs2zqudWvdvzSu0qj6NIjsgxOSUeuSA1ckPqpEE4UeSZvJI3xzgvzrvzMW8tOPnMIfkD5/MHvZ+Q8g==</latexit><latexit sha1_base64="TSNzdowmyXaxIR5Ua1kiE0GbFFo=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPbWDbbSbt0swm7E6GG/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqDg0ey1i3A2ZACgUNFCihnWhgUSChFYyup37rEbQRsbrDcQJ+xAZKhIIztNJ99wmQPXSRpb1yxa26M9Bl4uWkQnLUe+Wvbj/maQQKuWTGdDw3QT9jGgWXMCl1UwMJ4yM2gI6likVg/Gx28YSeWKVPw1jbUkhn6u+JjEXGjKPAdkYMh2bRm4r/eZ0Uw0s/EypJERSfLwpTSTGm0/dpX2jgKMeWMK6FvZXyIdOMow2pZEPwFl9eJs2zqudWvdvzSu0qj6NIjsgxOSUeuSA1ckPqpEE4UeSZvJI3xzgvzrvzMW8tOPnMIfkD5/MHvZ+Q8g==</latexit><latexit sha1_base64="TSNzdowmyXaxIR5Ua1kiE0GbFFo=">AAAB8XicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0GPRi8cK9gPbWDbbSbt0swm7E6GG/gsvHhTx6r/x5r9x2+agrQ8GHu/NMDMvSKQw6LrfTmFldW19o7hZ2tre2d0r7x80TZxqDg0ey1i3A2ZACgUNFCihnWhgUSChFYyup37rEbQRsbrDcQJ+xAZKhIIztNJ99wmQPXSRpb1yxa26M9Bl4uWkQnLUe+Wvbj/maQQKuWTGdDw3QT9jGgWXMCl1UwMJ4yM2gI6likVg/Gx28YSeWKVPw1jbUkhn6u+JjEXGjKPAdkYMh2bRm4r/eZ0Uw0s/EypJERSfLwpTSTGm0/dpX2jgKMeWMK6FvZXyIdOMow2pZEPwFl9eJs2zqudWvdvzSu0qj6NIjsgxOSUeuSA1ckPqpEE4UeSZvJI3xzgvzrvzMW8tOPnMIfkD5/MHvZ+Q8g==</latexit>

⇣a
<latexit sha1_base64="gEIA09uZvRuWuwUbmDmunP8qoZY=">AAAB7nicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6CNZbLdtks3m7A7EWroj/DiQRGv/h5v/hu3bQ7a+mDg8d4MM/PCRApDnvftrKyurW9sFraK2zu7e/ulg8OGiVPNeJ3FMtatEA2XQvE6CZK8lWiOUSh5MxzdTP3mI9dGxOqexgkPIhwo0RcMyUrNzhMnfMBuqexVvBncZeLnpAw5at3SV6cXszTiiphEY9q+l1CQoSbBJJ8UO6nhCbIRDnjbUoURN0E2O3finlql5/ZjbUuRO1N/T2QYGTOOQtsZIQ3NojcV//PaKfWvgkyoJCWu2HxRP5Uuxe70d7cnNGckx5Yg08Le6rIhamRkEyraEPzFl5dJ47ziexX/7qJcvc7jKMAxnMAZ+HAJVbiFGtSBwQie4RXenMR5cd6dj3nripPPHMEfOJ8/WHCPjw==</latexit><latexit sha1_base64="gEIA09uZvRuWuwUbmDmunP8qoZY=">AAAB7nicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6CNZbLdtks3m7A7EWroj/DiQRGv/h5v/hu3bQ7a+mDg8d4MM/PCRApDnvftrKyurW9sFraK2zu7e/ulg8OGiVPNeJ3FMtatEA2XQvE6CZK8lWiOUSh5MxzdTP3mI9dGxOqexgkPIhwo0RcMyUrNzhMnfMBuqexVvBncZeLnpAw5at3SV6cXszTiiphEY9q+l1CQoSbBJJ8UO6nhCbIRDnjbUoURN0E2O3finlql5/ZjbUuRO1N/T2QYGTOOQtsZIQ3NojcV//PaKfWvgkyoJCWu2HxRP5Uuxe70d7cnNGckx5Yg08Le6rIhamRkEyraEPzFl5dJ47ziexX/7qJcvc7jKMAxnMAZ+HAJVbiFGtSBwQie4RXenMR5cd6dj3nripPPHMEfOJ8/WHCPjw==</latexit><latexit sha1_base64="gEIA09uZvRuWuwUbmDmunP8qoZY=">AAAB7nicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6CNZbLdtks3m7A7EWroj/DiQRGv/h5v/hu3bQ7a+mDg8d4MM/PCRApDnvftrKyurW9sFraK2zu7e/ulg8OGiVPNeJ3FMtatEA2XQvE6CZK8lWiOUSh5MxzdTP3mI9dGxOqexgkPIhwo0RcMyUrNzhMnfMBuqexVvBncZeLnpAw5at3SV6cXszTiiphEY9q+l1CQoSbBJJ8UO6nhCbIRDnjbUoURN0E2O3finlql5/ZjbUuRO1N/T2QYGTOOQtsZIQ3NojcV//PaKfWvgkyoJCWu2HxRP5Uuxe70d7cnNGckx5Yg08Le6rIhamRkEyraEPzFl5dJ47ziexX/7qJcvc7jKMAxnMAZ+HAJVbiFGtSBwQie4RXenMR5cd6dj3nripPPHMEfOJ8/WHCPjw==</latexit><latexit sha1_base64="gEIA09uZvRuWuwUbmDmunP8qoZY=">AAAB7nicbVBNS8NAEJ34WetX1aOXYBE8lUQEPRa9eKxgP6CNZbLdtks3m7A7EWroj/DiQRGv/h5v/hu3bQ7a+mDg8d4MM/PCRApDnvftrKyurW9sFraK2zu7e/ulg8OGiVPNeJ3FMtatEA2XQvE6CZK8lWiOUSh5MxzdTP3mI9dGxOqexgkPIhwo0RcMyUrNzhMnfMBuqexVvBncZeLnpAw5at3SV6cXszTiiphEY9q+l1CQoSbBJJ8UO6nhCbIRDnjbUoURN0E2O3finlql5/ZjbUuRO1N/T2QYGTOOQtsZIQ3NojcV//PaKfWvgkyoJCWu2HxRP5Uuxe70d7cnNGckx5Yg08Le6rIhamRkEyraEPzFl5dJ47ziexX/7qJcvc7jKMAxnMAZ+HAJVbiFGtSBwQie4RXenMR5cd6dj3nripPPHMEfOJ8/WHCPjw==</latexit>

Ham Null

Y

Y

??? ???

�A = 0
<latexit sha1_base64="eJ9iqUESyeq/ant7fcJ0MwR1f/Q=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9eKxgv3ANpTNZtou3WzC7kYoof/CiwdFvPpvvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3U791hMqzWP5YMYJ+hEdSN7njBorPXZDFIaS6yu3V664VXcGsky8nFQgR71X/uqGMUsjlIYJqnXHcxPjZ1QZzgROSt1UY0LZiA6wY6mkEWo/m108ISdWCUk/VrakITP190RGI63HUWA7I2qGetGbiv95ndT0L/2MyyQ1KNl8UT8VxMRk+j4JuUJmxNgSyhS3txI2pIoyY0Mq2RC8xZeXSfOs6rlV7/68UrvJ4yjCERzDKXhwATW4gzo0gIGEZ3iFN0c7L8678zFvLTj5zCH8gfP5A2hdkBI=</latexit><latexit sha1_base64="eJ9iqUESyeq/ant7fcJ0MwR1f/Q=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9eKxgv3ANpTNZtou3WzC7kYoof/CiwdFvPpvvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3U791hMqzWP5YMYJ+hEdSN7njBorPXZDFIaS6yu3V664VXcGsky8nFQgR71X/uqGMUsjlIYJqnXHcxPjZ1QZzgROSt1UY0LZiA6wY6mkEWo/m108ISdWCUk/VrakITP190RGI63HUWA7I2qGetGbiv95ndT0L/2MyyQ1KNl8UT8VxMRk+j4JuUJmxNgSyhS3txI2pIoyY0Mq2RC8xZeXSfOs6rlV7/68UrvJ4yjCERzDKXhwATW4gzo0gIGEZ3iFN0c7L8678zFvLTj5zCH8gfP5A2hdkBI=</latexit><latexit sha1_base64="eJ9iqUESyeq/ant7fcJ0MwR1f/Q=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9eKxgv3ANpTNZtou3WzC7kYoof/CiwdFvPpvvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3U791hMqzWP5YMYJ+hEdSN7njBorPXZDFIaS6yu3V664VXcGsky8nFQgR71X/uqGMUsjlIYJqnXHcxPjZ1QZzgROSt1UY0LZiA6wY6mkEWo/m108ISdWCUk/VrakITP190RGI63HUWA7I2qGetGbiv95ndT0L/2MyyQ1KNl8UT8VxMRk+j4JuUJmxNgSyhS3txI2pIoyY0Mq2RC8xZeXSfOs6rlV7/68UrvJ4yjCERzDKXhwATW4gzo0gIGEZ3iFN0c7L8678zFvLTj5zCH8gfP5A2hdkBI=</latexit><latexit sha1_base64="eJ9iqUESyeq/ant7fcJ0MwR1f/Q=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9eKxgv3ANpTNZtou3WzC7kYoof/CiwdFvPpvvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsrq2vlHcLG1t7+zulfcPmjpOFcMGi0Ws2gHVKLjEhuFGYDtRSKNAYCsY3U791hMqzWP5YMYJ+hEdSN7njBorPXZDFIaS6yu3V664VXcGsky8nFQgR71X/uqGMUsjlIYJqnXHcxPjZ1QZzgROSt1UY0LZiA6wY6mkEWo/m108ISdWCUk/VrakITP190RGI63HUWA7I2qGetGbiv95ndT0L/2MyyQ1KNl8UT8VxMRk+j4JuUJmxNgSyhS3txI2pIoyY0Mq2RC8xZeXSfOs6rlV7/68UrvJ4yjCERzDKXhwATW4gzo0gIGEZ3iFN0c7L8678zFvLTj5zCH8gfP5A2hdkBI=</latexit>

W (g; �g,£⇣ag) =
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<latexit sha1_base64="rnumSl3v9v5asknyIpEC/In3wak="></latexit><latexit sha1_base64="rnumSl3v9v5asknyIpEC/In3wak="></latexit><latexit sha1_base64="rnumSl3v9v5asknyIpEC/In3wak="></latexit><latexit sha1_base64="rnumSl3v9v5asknyIpEC/In3wak="></latexit>

�h̄ij = 0
<latexit sha1_base64="GLF+pSHsgU94YNP9CGszSE+Xf0M=">AAAB/nicbVBNS8NAEN34WetXVTx5WSyCp5KIoBeh6MVjBfsBTQibzaRdu9mE3Y1QQsC/4sWDIl79Hd78N27bHLT1wcDjvRlm5gUpZ0rb9re1tLyyurZe2ahubm3v7Nb29jsqySSFNk14InsBUcCZgLZmmkMvlUDigEM3GN1M/O4jSMUSca/HKXgxGQgWMUq0kfzaoRsC1wS7AZH5sPBz9lBc2X6tbjfsKfAicUpSRyVafu3LDROaxSA05USpvmOn2suJ1IxyKKpupiAldEQG0DdUkBiUl0/PL/CJUUIcJdKU0Hiq/p7ISazUOA5MZ0z0UM17E/E/r5/p6NLLmUgzDYLOFkUZxzrBkyxwyCRQzceGECqZuRXTIZGEapNY1YTgzL+8SDpnDcduOHfn9eZ1GUcFHaFjdIocdIGa6Ba1UBtRlKNn9IrerCfrxXq3PmatS1Y5c4D+wPr8ARNolYs=</latexit><latexit sha1_base64="GLF+pSHsgU94YNP9CGszSE+Xf0M=">AAAB/nicbVBNS8NAEN34WetXVTx5WSyCp5KIoBeh6MVjBfsBTQibzaRdu9mE3Y1QQsC/4sWDIl79Hd78N27bHLT1wcDjvRlm5gUpZ0rb9re1tLyyurZe2ahubm3v7Nb29jsqySSFNk14InsBUcCZgLZmmkMvlUDigEM3GN1M/O4jSMUSca/HKXgxGQgWMUq0kfzaoRsC1wS7AZH5sPBz9lBc2X6tbjfsKfAicUpSRyVafu3LDROaxSA05USpvmOn2suJ1IxyKKpupiAldEQG0DdUkBiUl0/PL/CJUUIcJdKU0Hiq/p7ISazUOA5MZ0z0UM17E/E/r5/p6NLLmUgzDYLOFkUZxzrBkyxwyCRQzceGECqZuRXTIZGEapNY1YTgzL+8SDpnDcduOHfn9eZ1GUcFHaFjdIocdIGa6Ba1UBtRlKNn9IrerCfrxXq3PmatS1Y5c4D+wPr8ARNolYs=</latexit><latexit sha1_base64="GLF+pSHsgU94YNP9CGszSE+Xf0M=">AAAB/nicbVBNS8NAEN34WetXVTx5WSyCp5KIoBeh6MVjBfsBTQibzaRdu9mE3Y1QQsC/4sWDIl79Hd78N27bHLT1wcDjvRlm5gUpZ0rb9re1tLyyurZe2ahubm3v7Nb29jsqySSFNk14InsBUcCZgLZmmkMvlUDigEM3GN1M/O4jSMUSca/HKXgxGQgWMUq0kfzaoRsC1wS7AZH5sPBz9lBc2X6tbjfsKfAicUpSRyVafu3LDROaxSA05USpvmOn2suJ1IxyKKpupiAldEQG0DdUkBiUl0/PL/CJUUIcJdKU0Hiq/p7ISazUOA5MZ0z0UM17E/E/r5/p6NLLmUgzDYLOFkUZxzrBkyxwyCRQzceGECqZuRXTIZGEapNY1YTgzL+8SDpnDcduOHfn9eZ1GUcFHaFjdIocdIGa6Ba1UBtRlKNn9IrerCfrxXq3PmatS1Y5c4D+wPr8ARNolYs=</latexit><latexit sha1_base64="GLF+pSHsgU94YNP9CGszSE+Xf0M=">AAAB/nicbVBNS8NAEN34WetXVTx5WSyCp5KIoBeh6MVjBfsBTQibzaRdu9mE3Y1QQsC/4sWDIl79Hd78N27bHLT1wcDjvRlm5gUpZ0rb9re1tLyyurZe2ahubm3v7Nb29jsqySSFNk14InsBUcCZgLZmmkMvlUDigEM3GN1M/O4jSMUSca/HKXgxGQgWMUq0kfzaoRsC1wS7AZH5sPBz9lBc2X6tbjfsKfAicUpSRyVafu3LDROaxSA05USpvmOn2suJ1IxyKKpupiAldEQG0DdUkBiUl0/PL/CJUUIcJdKU0Hiq/p7ISazUOA5MZ0z0UM17E/E/r5/p6NLLmUgzDYLOFkUZxzrBkyxwyCRQzceGECqZuRXTIZGEapNY1YTgzL+8SDpnDcduOHfn9eZ1GUcFHaFjdIocdIGa6Ba1UBtRlKNn9IrerCfrxXq3PmatS1Y5c4D+wPr8ARNolYs=</latexit>



Graviton bdry conds.

• Most natural: fix               and 

• Superselection sectors labelled by        , such that

• Examples: Biff surfaces, HRRT surfaces

Ka = 0
<latexit sha1_base64="kUk28cc/xLVx1LWg/9fdHRxx7d0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9CJ4qWDaQhvLZrttl242YXcilNDf4MWDIl79Qd78N27bHLT1wcDjvRlm5oWJFAZd99sprKyurW8UN0tb2zu7e+X9g4aJU824z2IZ61ZIDZdCcR8FSt5KNKdRKHkzHN1M/eYT10bE6gHHCQ8iOlCiLxhFK/l3j/TK7ZYrbtWdgSwTLycVyFHvlr86vZilEVfIJDWm7bkJBhnVKJjkk1InNTyhbEQHvG2pohE3QTY7dkJOrNIj/VjbUkhm6u+JjEbGjKPQdkYUh2bRm4r/ee0U+5dBJlSSIldsvqifSoIxmX5OekJzhnJsCWVa2FsJG1JNGdp8SjYEb/HlZdI4q3pu1bs/r9Su8ziKcATHcAoeXEANbqEOPjAQ8Ayv8OYo58V5dz7mrQUnnzmEP3A+fwD/tI4j</latexit><latexit sha1_base64="kUk28cc/xLVx1LWg/9fdHRxx7d0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9CJ4qWDaQhvLZrttl242YXcilNDf4MWDIl79Qd78N27bHLT1wcDjvRlm5oWJFAZd99sprKyurW8UN0tb2zu7e+X9g4aJU824z2IZ61ZIDZdCcR8FSt5KNKdRKHkzHN1M/eYT10bE6gHHCQ8iOlCiLxhFK/l3j/TK7ZYrbtWdgSwTLycVyFHvlr86vZilEVfIJDWm7bkJBhnVKJjkk1InNTyhbEQHvG2pohE3QTY7dkJOrNIj/VjbUkhm6u+JjEbGjKPQdkYUh2bRm4r/ee0U+5dBJlSSIldsvqifSoIxmX5OekJzhnJsCWVa2FsJG1JNGdp8SjYEb/HlZdI4q3pu1bs/r9Su8ziKcATHcAoeXEANbqEOPjAQ8Ayv8OYo58V5dz7mrQUnnzmEP3A+fwD/tI4j</latexit><latexit sha1_base64="kUk28cc/xLVx1LWg/9fdHRxx7d0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9CJ4qWDaQhvLZrttl242YXcilNDf4MWDIl79Qd78N27bHLT1wcDjvRlm5oWJFAZd99sprKyurW8UN0tb2zu7e+X9g4aJU824z2IZ61ZIDZdCcR8FSt5KNKdRKHkzHN1M/eYT10bE6gHHCQ8iOlCiLxhFK/l3j/TK7ZYrbtWdgSwTLycVyFHvlr86vZilEVfIJDWm7bkJBhnVKJjkk1InNTyhbEQHvG2pohE3QTY7dkJOrNIj/VjbUkhm6u+JjEbGjKPQdkYUh2bRm4r/ee0U+5dBJlSSIldsvqifSoIxmX5OekJzhnJsCWVa2FsJG1JNGdp8SjYEb/HlZdI4q3pu1bs/r9Su8ziKcATHcAoeXEANbqEOPjAQ8Ayv8OYo58V5dz7mrQUnnzmEP3A+fwD/tI4j</latexit><latexit sha1_base64="kUk28cc/xLVx1LWg/9fdHRxx7d0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9CJ4qWDaQhvLZrttl242YXcilNDf4MWDIl79Qd78N27bHLT1wcDjvRlm5oWJFAZd99sprKyurW8UN0tb2zu7e+X9g4aJU824z2IZ61ZIDZdCcR8FSt5KNKdRKHkzHN1M/eYT10bE6gHHCQ8iOlCiLxhFK/l3j/TK7ZYrbtWdgSwTLycVyFHvlr86vZilEVfIJDWm7bkJBhnVKJjkk1InNTyhbEQHvG2pohE3QTY7dkJOrNIj/VjbUkhm6u+JjEbGjKPQdkYUh2bRm4r/ee0U+5dBJlSSIldsvqifSoIxmX5OekJzhnJsCWVa2FsJG1JNGdp8SjYEb/HlZdI4q3pu1bs/r9Su8ziKcATHcAoeXEANbqEOPjAQ8Ayv8OYo58V5dz7mrQUnnzmEP3A+fwD/tI4j</latexit>

K̄ij
a�h̄ij = 0

<latexit sha1_base64="UzwxR4ahRErTh0Wc7vGmhfqttAo=">AAACDXicbZDLSsNAFIYn9VbrLerSTbAKrkoigm6EohvBTQV7gTaGk8mkHTu5MDMRSsgLuPFV3LhQxK17d76NkzQLbf1h4Oc753Dm/G7MqJCm+a1VFhaXlleqq7W19Y3NLX17pyOihGPSxhGLeM8FQRgNSVtSyUgv5gQCl5GuO77M690HwgWNwls5iYkdwDCkPsUgFXL0g4ELPL3O7lJ6n6WZAwOPMAkFHWVOTs9NR6+bDbOQMW+s0tRRqZajfw28CCcBCSVmIETfMmNpp8AlxYxktUEiSAx4DEPSVzaEgAg7La7JjENFPMOPuHqhNAr6eyKFQIhJ4KrOAORIzNZy+F+tn0j/zE5pGCeShHi6yE+YISMjj8bwKCdYsokygDlVfzXwCDhgqQKsqRCs2ZPnTee4YZkN6+ak3rwo46iiPbSPjpCFTlETXaEWaiOMHtEzekVv2pP2or1rH9PWilbO7KI/0j5/AO95nLY=</latexit><latexit sha1_base64="UzwxR4ahRErTh0Wc7vGmhfqttAo=">AAACDXicbZDLSsNAFIYn9VbrLerSTbAKrkoigm6EohvBTQV7gTaGk8mkHTu5MDMRSsgLuPFV3LhQxK17d76NkzQLbf1h4Oc753Dm/G7MqJCm+a1VFhaXlleqq7W19Y3NLX17pyOihGPSxhGLeM8FQRgNSVtSyUgv5gQCl5GuO77M690HwgWNwls5iYkdwDCkPsUgFXL0g4ELPL3O7lJ6n6WZAwOPMAkFHWVOTs9NR6+bDbOQMW+s0tRRqZajfw28CCcBCSVmIETfMmNpp8AlxYxktUEiSAx4DEPSVzaEgAg7La7JjENFPMOPuHqhNAr6eyKFQIhJ4KrOAORIzNZy+F+tn0j/zE5pGCeShHi6yE+YISMjj8bwKCdYsokygDlVfzXwCDhgqQKsqRCs2ZPnTee4YZkN6+ak3rwo46iiPbSPjpCFTlETXaEWaiOMHtEzekVv2pP2or1rH9PWilbO7KI/0j5/AO95nLY=</latexit><latexit sha1_base64="UzwxR4ahRErTh0Wc7vGmhfqttAo=">AAACDXicbZDLSsNAFIYn9VbrLerSTbAKrkoigm6EohvBTQV7gTaGk8mkHTu5MDMRSsgLuPFV3LhQxK17d76NkzQLbf1h4Oc753Dm/G7MqJCm+a1VFhaXlleqq7W19Y3NLX17pyOihGPSxhGLeM8FQRgNSVtSyUgv5gQCl5GuO77M690HwgWNwls5iYkdwDCkPsUgFXL0g4ELPL3O7lJ6n6WZAwOPMAkFHWVOTs9NR6+bDbOQMW+s0tRRqZajfw28CCcBCSVmIETfMmNpp8AlxYxktUEiSAx4DEPSVzaEgAg7La7JjENFPMOPuHqhNAr6eyKFQIhJ4KrOAORIzNZy+F+tn0j/zE5pGCeShHi6yE+YISMjj8bwKCdYsokygDlVfzXwCDhgqQKsqRCs2ZPnTee4YZkN6+ak3rwo46iiPbSPjpCFTlETXaEWaiOMHtEzekVv2pP2or1rH9PWilbO7KI/0j5/AO95nLY=</latexit><latexit sha1_base64="UzwxR4ahRErTh0Wc7vGmhfqttAo=">AAACDXicbZDLSsNAFIYn9VbrLerSTbAKrkoigm6EohvBTQV7gTaGk8mkHTu5MDMRSsgLuPFV3LhQxK17d76NkzQLbf1h4Oc753Dm/G7MqJCm+a1VFhaXlleqq7W19Y3NLX17pyOihGPSxhGLeM8FQRgNSVtSyUgv5gQCl5GuO77M690HwgWNwls5iYkdwDCkPsUgFXL0g4ELPL3O7lJ6n6WZAwOPMAkFHWVOTs9NR6+bDbOQMW+s0tRRqZajfw28CCcBCSVmIETfMmNpp8AlxYxktUEiSAx4DEPSVzaEgAg7La7JjENFPMOPuHqhNAr6eyKFQIhJ4KrOAORIzNZy+F+tn0j/zE5pGCeShHi6yE+YISMjj8bwKCdYsokygDlVfzXwCDhgqQKsqRCs2ZPnTee4YZkN6+ak3rwo46iiPbSPjpCFTlETXaEWaiOMHtEzekVv2pP2or1rH9PWilbO7KI/0j5/AO95nLY=</latexit>

K̄ij
a�h̄ij = 0

<latexit sha1_base64="UzwxR4ahRErTh0Wc7vGmhfqttAo=">AAACDXicbZDLSsNAFIYn9VbrLerSTbAKrkoigm6EohvBTQV7gTaGk8mkHTu5MDMRSsgLuPFV3LhQxK17d76NkzQLbf1h4Oc753Dm/G7MqJCm+a1VFhaXlleqq7W19Y3NLX17pyOihGPSxhGLeM8FQRgNSVtSyUgv5gQCl5GuO77M690HwgWNwls5iYkdwDCkPsUgFXL0g4ELPL3O7lJ6n6WZAwOPMAkFHWVOTs9NR6+bDbOQMW+s0tRRqZajfw28CCcBCSVmIETfMmNpp8AlxYxktUEiSAx4DEPSVzaEgAg7La7JjENFPMOPuHqhNAr6eyKFQIhJ4KrOAORIzNZy+F+tn0j/zE5pGCeShHi6yE+YISMjj8bwKCdYsokygDlVfzXwCDhgqQKsqRCs2ZPnTee4YZkN6+ak3rwo46iiPbSPjpCFTlETXaEWaiOMHtEzekVv2pP2or1rH9PWilbO7KI/0j5/AO95nLY=</latexit><latexit sha1_base64="UzwxR4ahRErTh0Wc7vGmhfqttAo=">AAACDXicbZDLSsNAFIYn9VbrLerSTbAKrkoigm6EohvBTQV7gTaGk8mkHTu5MDMRSsgLuPFV3LhQxK17d76NkzQLbf1h4Oc753Dm/G7MqJCm+a1VFhaXlleqq7W19Y3NLX17pyOihGPSxhGLeM8FQRgNSVtSyUgv5gQCl5GuO77M690HwgWNwls5iYkdwDCkPsUgFXL0g4ELPL3O7lJ6n6WZAwOPMAkFHWVOTs9NR6+bDbOQMW+s0tRRqZajfw28CCcBCSVmIETfMmNpp8AlxYxktUEiSAx4DEPSVzaEgAg7La7JjENFPMOPuHqhNAr6eyKFQIhJ4KrOAORIzNZy+F+tn0j/zE5pGCeShHi6yE+YISMjj8bwKCdYsokygDlVfzXwCDhgqQKsqRCs2ZPnTee4YZkN6+ak3rwo46iiPbSPjpCFTlETXaEWaiOMHtEzekVv2pP2or1rH9PWilbO7KI/0j5/AO95nLY=</latexit><latexit sha1_base64="UzwxR4ahRErTh0Wc7vGmhfqttAo=">AAACDXicbZDLSsNAFIYn9VbrLerSTbAKrkoigm6EohvBTQV7gTaGk8mkHTu5MDMRSsgLuPFV3LhQxK17d76NkzQLbf1h4Oc753Dm/G7MqJCm+a1VFhaXlleqq7W19Y3NLX17pyOihGPSxhGLeM8FQRgNSVtSyUgv5gQCl5GuO77M690HwgWNwls5iYkdwDCkPsUgFXL0g4ELPL3O7lJ6n6WZAwOPMAkFHWVOTs9NR6+bDbOQMW+s0tRRqZajfw28CCcBCSVmIETfMmNpp8AlxYxktUEiSAx4DEPSVzaEgAg7La7JjENFPMOPuHqhNAr6eyKFQIhJ4KrOAORIzNZy+F+tn0j/zE5pGCeShHi6yE+YISMjj8bwKCdYsokygDlVfzXwCDhgqQKsqRCs2ZPnTee4YZkN6+ak3rwo46iiPbSPjpCFTlETXaEWaiOMHtEzekVv2pP2or1rH9PWilbO7KI/0j5/AO95nLY=</latexit><latexit sha1_base64="UzwxR4ahRErTh0Wc7vGmhfqttAo=">AAACDXicbZDLSsNAFIYn9VbrLerSTbAKrkoigm6EohvBTQV7gTaGk8mkHTu5MDMRSsgLuPFV3LhQxK17d76NkzQLbf1h4Oc753Dm/G7MqJCm+a1VFhaXlleqq7W19Y3NLX17pyOihGPSxhGLeM8FQRgNSVtSyUgv5gQCl5GuO77M690HwgWNwls5iYkdwDCkPsUgFXL0g4ELPL3O7lJ6n6WZAwOPMAkFHWVOTs9NR6+bDbOQMW+s0tRRqZajfw28CCcBCSVmIETfMmNpp8AlxYxktUEiSAx4DEPSVzaEgAg7La7JjENFPMOPuHqhNAr6eyKFQIhJ4KrOAORIzNZy+F+tn0j/zE5pGCeShHi6yE+YISMjj8bwKCdYsokygDlVfzXwCDhgqQKsqRCs2ZPnTee4YZkN6+ak3rwo46iiPbSPjpCFTlETXaEWaiOMHtEzekVv2pP2or1rH9PWilbO7KI/0j5/AO95nLY=</latexit>

�h̄ij
<latexit sha1_base64="UXszbwip6xMjY1GntcQseIqpXHM=">AAAB/HicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4AmhMnkph07eTAzEUKIv+LGhSJu/RB3/o3TNgttPXDhcM693HuPn3ImlWV9G7W19Y3Nrfp2Y2d3b//APDzqyyQTFHo04YkY+kQCZzH0FFMchqkAEvkcBv70ZuYPHkFIlsT3Kk/Bjcg4ZiGjRGnJM5tOAFwR7PhEFJPSK9hD6Zktq23NgVeJXZEWqtD1zC8nSGgWQawoJ1KObCtVbkGEYpRD2XAyCSmhUzKGkaYxiUC6xfz4Ep9qJcBhInTFCs/V3xMFiaTMI193RkRN5LI3E//zRpkKr9yCxWmmIKaLRWHGsUrwLAkcMAFU8VwTQgXTt2I6IYJQpfNq6BDs5ZdXSf+8bVtt++6i1bmu4qijY3SCzpCNLlEH3aIu6iGKcvSMXtGb8WS8GO/Gx6K1ZlQzTfQHxucPFFaVCg==</latexit><latexit sha1_base64="UXszbwip6xMjY1GntcQseIqpXHM=">AAAB/HicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4AmhMnkph07eTAzEUKIv+LGhSJu/RB3/o3TNgttPXDhcM693HuPn3ImlWV9G7W19Y3Nrfp2Y2d3b//APDzqyyQTFHo04YkY+kQCZzH0FFMchqkAEvkcBv70ZuYPHkFIlsT3Kk/Bjcg4ZiGjRGnJM5tOAFwR7PhEFJPSK9hD6Zktq23NgVeJXZEWqtD1zC8nSGgWQawoJ1KObCtVbkGEYpRD2XAyCSmhUzKGkaYxiUC6xfz4Ep9qJcBhInTFCs/V3xMFiaTMI193RkRN5LI3E//zRpkKr9yCxWmmIKaLRWHGsUrwLAkcMAFU8VwTQgXTt2I6IYJQpfNq6BDs5ZdXSf+8bVtt++6i1bmu4qijY3SCzpCNLlEH3aIu6iGKcvSMXtGb8WS8GO/Gx6K1ZlQzTfQHxucPFFaVCg==</latexit><latexit sha1_base64="UXszbwip6xMjY1GntcQseIqpXHM=">AAAB/HicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4AmhMnkph07eTAzEUKIv+LGhSJu/RB3/o3TNgttPXDhcM693HuPn3ImlWV9G7W19Y3Nrfp2Y2d3b//APDzqyyQTFHo04YkY+kQCZzH0FFMchqkAEvkcBv70ZuYPHkFIlsT3Kk/Bjcg4ZiGjRGnJM5tOAFwR7PhEFJPSK9hD6Zktq23NgVeJXZEWqtD1zC8nSGgWQawoJ1KObCtVbkGEYpRD2XAyCSmhUzKGkaYxiUC6xfz4Ep9qJcBhInTFCs/V3xMFiaTMI193RkRN5LI3E//zRpkKr9yCxWmmIKaLRWHGsUrwLAkcMAFU8VwTQgXTt2I6IYJQpfNq6BDs5ZdXSf+8bVtt++6i1bmu4qijY3SCzpCNLlEH3aIu6iGKcvSMXtGb8WS8GO/Gx6K1ZlQzTfQHxucPFFaVCg==</latexit><latexit sha1_base64="UXszbwip6xMjY1GntcQseIqpXHM=">AAAB/HicbVDLSsNAFJ3UV62vaJduBovgqiQi6LLoxmUF+4AmhMnkph07eTAzEUKIv+LGhSJu/RB3/o3TNgttPXDhcM693HuPn3ImlWV9G7W19Y3Nrfp2Y2d3b//APDzqyyQTFHo04YkY+kQCZzH0FFMchqkAEvkcBv70ZuYPHkFIlsT3Kk/Bjcg4ZiGjRGnJM5tOAFwR7PhEFJPSK9hD6Zktq23NgVeJXZEWqtD1zC8nSGgWQawoJ1KObCtVbkGEYpRD2XAyCSmhUzKGkaYxiUC6xfz4Ep9qJcBhInTFCs/V3xMFiaTMI193RkRN5LI3E//zRpkKr9yCxWmmIKaLRWHGsUrwLAkcMAFU8VwTQgXTt2I6IYJQpfNq6BDs5ZdXSf+8bVtt++6i1bmu4qijY3SCzpCNLlEH3aIu6iGKcvSMXtGb8WS8GO/Gx6K1ZlQzTfQHxucPFFaVCg==</latexit>
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<latexit sha1_base64="rnumSl3v9v5asknyIpEC/In3wak="></latexit><latexit sha1_base64="rnumSl3v9v5asknyIpEC/In3wak="></latexit><latexit sha1_base64="rnumSl3v9v5asknyIpEC/In3wak="></latexit><latexit sha1_base64="rnumSl3v9v5asknyIpEC/In3wak="></latexit>



Intepretation of BCs

•              is a good subregion: It is diff-invariant

•                        discards            achievable by a 
displacement (gauge transformation):

• Locally infinitesim. deformable extremal surfaces?

• Jacobi fields?

Ka = 0
<latexit sha1_base64="kUk28cc/xLVx1LWg/9fdHRxx7d0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9CJ4qWDaQhvLZrttl242YXcilNDf4MWDIl79Qd78N27bHLT1wcDjvRlm5oWJFAZd99sprKyurW8UN0tb2zu7e+X9g4aJU824z2IZ61ZIDZdCcR8FSt5KNKdRKHkzHN1M/eYT10bE6gHHCQ8iOlCiLxhFK/l3j/TK7ZYrbtWdgSwTLycVyFHvlr86vZilEVfIJDWm7bkJBhnVKJjkk1InNTyhbEQHvG2pohE3QTY7dkJOrNIj/VjbUkhm6u+JjEbGjKPQdkYUh2bRm4r/ee0U+5dBJlSSIldsvqifSoIxmX5OekJzhnJsCWVa2FsJG1JNGdp8SjYEb/HlZdI4q3pu1bs/r9Su8ziKcATHcAoeXEANbqEOPjAQ8Ayv8OYo58V5dz7mrQUnnzmEP3A+fwD/tI4j</latexit><latexit sha1_base64="kUk28cc/xLVx1LWg/9fdHRxx7d0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9CJ4qWDaQhvLZrttl242YXcilNDf4MWDIl79Qd78N27bHLT1wcDjvRlm5oWJFAZd99sprKyurW8UN0tb2zu7e+X9g4aJU824z2IZ61ZIDZdCcR8FSt5KNKdRKHkzHN1M/eYT10bE6gHHCQ8iOlCiLxhFK/l3j/TK7ZYrbtWdgSwTLycVyFHvlr86vZilEVfIJDWm7bkJBhnVKJjkk1InNTyhbEQHvG2pohE3QTY7dkJOrNIj/VjbUkhm6u+JjEbGjKPQdkYUh2bRm4r/ee0U+5dBJlSSIldsvqifSoIxmX5OekJzhnJsCWVa2FsJG1JNGdp8SjYEb/HlZdI4q3pu1bs/r9Su8ziKcATHcAoeXEANbqEOPjAQ8Ayv8OYo58V5dz7mrQUnnzmEP3A+fwD/tI4j</latexit><latexit sha1_base64="kUk28cc/xLVx1LWg/9fdHRxx7d0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9CJ4qWDaQhvLZrttl242YXcilNDf4MWDIl79Qd78N27bHLT1wcDjvRlm5oWJFAZd99sprKyurW8UN0tb2zu7e+X9g4aJU824z2IZ61ZIDZdCcR8FSt5KNKdRKHkzHN1M/eYT10bE6gHHCQ8iOlCiLxhFK/l3j/TK7ZYrbtWdgSwTLycVyFHvlr86vZilEVfIJDWm7bkJBhnVKJjkk1InNTyhbEQHvG2pohE3QTY7dkJOrNIj/VjbUkhm6u+JjEbGjKPQdkYUh2bRm4r/ee0U+5dBJlSSIldsvqifSoIxmX5OekJzhnJsCWVa2FsJG1JNGdp8SjYEb/HlZdI4q3pu1bs/r9Su8ziKcATHcAoeXEANbqEOPjAQ8Ayv8OYo58V5dz7mrQUnnzmEP3A+fwD/tI4j</latexit><latexit sha1_base64="kUk28cc/xLVx1LWg/9fdHRxx7d0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItQ9CJ4qWDaQhvLZrttl242YXcilNDf4MWDIl79Qd78N27bHLT1wcDjvRlm5oWJFAZd99sprKyurW8UN0tb2zu7e+X9g4aJU824z2IZ61ZIDZdCcR8FSt5KNKdRKHkzHN1M/eYT10bE6gHHCQ8iOlCiLxhFK/l3j/TK7ZYrbtWdgSwTLycVyFHvlr86vZilEVfIJDWm7bkJBhnVKJjkk1InNTyhbEQHvG2pohE3QTY7dkJOrNIj/VjbUkhm6u+JjEbGjKPQdkYUh2bRm4r/ee0U+5dBJlSSIldsvqifSoIxmX5OekJzhnJsCWVa2FsJG1JNGdp8SjYEb/HlZdI4q3pu1bs/r9Su8ziKcATHcAoeXEANbqEOPjAQ8Ayv8OYo58V5dz7mrQUnnzmEP3A+fwD/tI4j</latexit>

K̄ij
a�h̄ij = 0

<latexit sha1_base64="UzwxR4ahRErTh0Wc7vGmhfqttAo=">AAACDXicbZDLSsNAFIYn9VbrLerSTbAKrkoigm6EohvBTQV7gTaGk8mkHTu5MDMRSsgLuPFV3LhQxK17d76NkzQLbf1h4Oc753Dm/G7MqJCm+a1VFhaXlleqq7W19Y3NLX17pyOihGPSxhGLeM8FQRgNSVtSyUgv5gQCl5GuO77M690HwgWNwls5iYkdwDCkPsUgFXL0g4ELPL3O7lJ6n6WZAwOPMAkFHWVOTs9NR6+bDbOQMW+s0tRRqZajfw28CCcBCSVmIETfMmNpp8AlxYxktUEiSAx4DEPSVzaEgAg7La7JjENFPMOPuHqhNAr6eyKFQIhJ4KrOAORIzNZy+F+tn0j/zE5pGCeShHi6yE+YISMjj8bwKCdYsokygDlVfzXwCDhgqQKsqRCs2ZPnTee4YZkN6+ak3rwo46iiPbSPjpCFTlETXaEWaiOMHtEzekVv2pP2or1rH9PWilbO7KI/0j5/AO95nLY=</latexit><latexit sha1_base64="UzwxR4ahRErTh0Wc7vGmhfqttAo=">AAACDXicbZDLSsNAFIYn9VbrLerSTbAKrkoigm6EohvBTQV7gTaGk8mkHTu5MDMRSsgLuPFV3LhQxK17d76NkzQLbf1h4Oc753Dm/G7MqJCm+a1VFhaXlleqq7W19Y3NLX17pyOihGPSxhGLeM8FQRgNSVtSyUgv5gQCl5GuO77M690HwgWNwls5iYkdwDCkPsUgFXL0g4ELPL3O7lJ6n6WZAwOPMAkFHWVOTs9NR6+bDbOQMW+s0tRRqZajfw28CCcBCSVmIETfMmNpp8AlxYxktUEiSAx4DEPSVzaEgAg7La7JjENFPMOPuHqhNAr6eyKFQIhJ4KrOAORIzNZy+F+tn0j/zE5pGCeShHi6yE+YISMjj8bwKCdYsokygDlVfzXwCDhgqQKsqRCs2ZPnTee4YZkN6+ak3rwo46iiPbSPjpCFTlETXaEWaiOMHtEzekVv2pP2or1rH9PWilbO7KI/0j5/AO95nLY=</latexit><latexit sha1_base64="UzwxR4ahRErTh0Wc7vGmhfqttAo=">AAACDXicbZDLSsNAFIYn9VbrLerSTbAKrkoigm6EohvBTQV7gTaGk8mkHTu5MDMRSsgLuPFV3LhQxK17d76NkzQLbf1h4Oc753Dm/G7MqJCm+a1VFhaXlleqq7W19Y3NLX17pyOihGPSxhGLeM8FQRgNSVtSyUgv5gQCl5GuO77M690HwgWNwls5iYkdwDCkPsUgFXL0g4ELPL3O7lJ6n6WZAwOPMAkFHWVOTs9NR6+bDbOQMW+s0tRRqZajfw28CCcBCSVmIETfMmNpp8AlxYxktUEiSAx4DEPSVzaEgAg7La7JjENFPMOPuHqhNAr6eyKFQIhJ4KrOAORIzNZy+F+tn0j/zE5pGCeShHi6yE+YISMjj8bwKCdYsokygDlVfzXwCDhgqQKsqRCs2ZPnTee4YZkN6+ak3rwo46iiPbSPjpCFTlETXaEWaiOMHtEzekVv2pP2or1rH9PWilbO7KI/0j5/AO95nLY=</latexit><latexit sha1_base64="UzwxR4ahRErTh0Wc7vGmhfqttAo=">AAACDXicbZDLSsNAFIYn9VbrLerSTbAKrkoigm6EohvBTQV7gTaGk8mkHTu5MDMRSsgLuPFV3LhQxK17d76NkzQLbf1h4Oc753Dm/G7MqJCm+a1VFhaXlleqq7W19Y3NLX17pyOihGPSxhGLeM8FQRgNSVtSyUgv5gQCl5GuO77M690HwgWNwls5iYkdwDCkPsUgFXL0g4ELPL3O7lJ6n6WZAwOPMAkFHWVOTs9NR6+bDbOQMW+s0tRRqZajfw28CCcBCSVmIETfMmNpp8AlxYxktUEiSAx4DEPSVzaEgAg7La7JjENFPMOPuHqhNAr6eyKFQIhJ4KrOAORIzNZy+F+tn0j/zE5pGCeShHi6yE+YISMjj8bwKCdYsokygDlVfzXwCDhgqQKsqRCs2ZPnTee4YZkN6+ak3rwo46iiPbSPjpCFTlETXaEWaiOMHtEzekVv2pP2or1rH9PWilbO7KI/0j5/AO95nLY=</latexit>

�h̄ij
<latexit sha1_base64="0SfLIKzIu7kkArufJqg8JeUwMQs=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16WSyCp5KIoMeiF48V7Ae0IWw2k3btZhN2N2IJ+StePCji1T/izX/jts1BWx8MPN6bYWZekHKmtON8W5W19Y3Nrep2bWd3b//APqx3VZJJCh2a8ET2A6KAMwEdzTSHfiqBxAGHXjC5mfm9R5CKJeJeT1PwYjISLGKUaCP5dn0YAtdkGBCZjws/Zw+FbzecpjMHXiVuSRqoRNu3v4ZhQrMYhKacKDVwnVR7OZGaUQ5FbZgpSAmdkBEMDBUkBuXl89sLfGqUEEeJNCU0nqu/J3ISKzWNA9MZEz1Wy95M/M8bZDq68nIm0kyDoItFUcaxTvAsCBwyCVTzqSGESmZuxXRMJKHaxFUzIbjLL6+S7nnTdZru3UWjdV3GUUXH6ASdIRddoha6RW3UQRQ9oWf0it6swnqx3q2PRWvFKmeO0B9Ynz+6vJTg</latexit><latexit sha1_base64="0SfLIKzIu7kkArufJqg8JeUwMQs=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16WSyCp5KIoMeiF48V7Ae0IWw2k3btZhN2N2IJ+StePCji1T/izX/jts1BWx8MPN6bYWZekHKmtON8W5W19Y3Nrep2bWd3b//APqx3VZJJCh2a8ET2A6KAMwEdzTSHfiqBxAGHXjC5mfm9R5CKJeJeT1PwYjISLGKUaCP5dn0YAtdkGBCZjws/Zw+FbzecpjMHXiVuSRqoRNu3v4ZhQrMYhKacKDVwnVR7OZGaUQ5FbZgpSAmdkBEMDBUkBuXl89sLfGqUEEeJNCU0nqu/J3ISKzWNA9MZEz1Wy95M/M8bZDq68nIm0kyDoItFUcaxTvAsCBwyCVTzqSGESmZuxXRMJKHaxFUzIbjLL6+S7nnTdZru3UWjdV3GUUXH6ASdIRddoha6RW3UQRQ9oWf0it6swnqx3q2PRWvFKmeO0B9Ynz+6vJTg</latexit><latexit sha1_base64="0SfLIKzIu7kkArufJqg8JeUwMQs=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16WSyCp5KIoMeiF48V7Ae0IWw2k3btZhN2N2IJ+StePCji1T/izX/jts1BWx8MPN6bYWZekHKmtON8W5W19Y3Nrep2bWd3b//APqx3VZJJCh2a8ET2A6KAMwEdzTSHfiqBxAGHXjC5mfm9R5CKJeJeT1PwYjISLGKUaCP5dn0YAtdkGBCZjws/Zw+FbzecpjMHXiVuSRqoRNu3v4ZhQrMYhKacKDVwnVR7OZGaUQ5FbZgpSAmdkBEMDBUkBuXl89sLfGqUEEeJNCU0nqu/J3ISKzWNA9MZEz1Wy95M/M8bZDq68nIm0kyDoItFUcaxTvAsCBwyCVTzqSGESmZuxXRMJKHaxFUzIbjLL6+S7nnTdZru3UWjdV3GUUXH6ASdIRddoha6RW3UQRQ9oWf0it6swnqx3q2PRWvFKmeO0B9Ynz+6vJTg</latexit><latexit sha1_base64="0SfLIKzIu7kkArufJqg8JeUwMQs=">AAAB+3icbVBNS8NAEN3Ur1q/Yj16WSyCp5KIoMeiF48V7Ae0IWw2k3btZhN2N2IJ+StePCji1T/izX/jts1BWx8MPN6bYWZekHKmtON8W5W19Y3Nrep2bWd3b//APqx3VZJJCh2a8ET2A6KAMwEdzTSHfiqBxAGHXjC5mfm9R5CKJeJeT1PwYjISLGKUaCP5dn0YAtdkGBCZjws/Zw+FbzecpjMHXiVuSRqoRNu3v4ZhQrMYhKacKDVwnVR7OZGaUQ5FbZgpSAmdkBEMDBUkBuXl89sLfGqUEEeJNCU0nqu/J3ISKzWNA9MZEz1Wy95M/M8bZDq68nIm0kyDoItFUcaxTvAsCBwyCVTzqSGESmZuxXRMJKHaxFUzIbjLL6+S7nnTdZru3UWjdV3GUUXH6ASdIRddoha6RW3UQRQ9oWf0it6swnqx3q2PRWvFKmeO0B9Ynz+6vJTg</latexit>

�h̄ij = 2K̄ija⇣
a

<latexit sha1_base64="Zjr1eb8P42lWy69dVM4vR14+kKM=">AAACEXicbVA9SwNBEN3z2/h1amlzGIRU4U4EbQTRRrCJYBIhF8PcZmJW9z7YnRPicX/Bxr9iY6GIrZ2d/8bNJYVGHyy8eW+G2XlBIoUm1/2ypqZnZufmFxZLS8srq2v2+kZDx6niWOexjNVlABqliLBOgiReJgohDCQ2g9uTod+8Q6VFHF3QIMF2CNeR6AkOZKSOXfG7KAn8AFTWzzuZuMkPd4vqrKgg9++R4Ao6dtmtugWcv8QbkzIbo9axP/1uzNMQI+IStG55bkLtDBQJLjEv+anGBPgtXGPL0AhC1O2suCh3dozSdXqxMi8ip1B/TmQQaj0IA9MZAvX1pDcU//NaKfUO2pmIkpQw4qNFvVQ6FDvDeJyuUMhJDgwBroT5q8P7oICTCbFkQvAmT/5LGrtVz61653vlo+NxHAtsi22zCvPYPjtip6zG6oyzB/bEXtir9Wg9W2/W+6h1yhrPbLJfsD6+Afg5nlk=</latexit><latexit sha1_base64="Zjr1eb8P42lWy69dVM4vR14+kKM=">AAACEXicbVA9SwNBEN3z2/h1amlzGIRU4U4EbQTRRrCJYBIhF8PcZmJW9z7YnRPicX/Bxr9iY6GIrZ2d/8bNJYVGHyy8eW+G2XlBIoUm1/2ypqZnZufmFxZLS8srq2v2+kZDx6niWOexjNVlABqliLBOgiReJgohDCQ2g9uTod+8Q6VFHF3QIMF2CNeR6AkOZKSOXfG7KAn8AFTWzzuZuMkPd4vqrKgg9++R4Ao6dtmtugWcv8QbkzIbo9axP/1uzNMQI+IStG55bkLtDBQJLjEv+anGBPgtXGPL0AhC1O2suCh3dozSdXqxMi8ip1B/TmQQaj0IA9MZAvX1pDcU//NaKfUO2pmIkpQw4qNFvVQ6FDvDeJyuUMhJDgwBroT5q8P7oICTCbFkQvAmT/5LGrtVz61653vlo+NxHAtsi22zCvPYPjtip6zG6oyzB/bEXtir9Wg9W2/W+6h1yhrPbLJfsD6+Afg5nlk=</latexit><latexit sha1_base64="Zjr1eb8P42lWy69dVM4vR14+kKM=">AAACEXicbVA9SwNBEN3z2/h1amlzGIRU4U4EbQTRRrCJYBIhF8PcZmJW9z7YnRPicX/Bxr9iY6GIrZ2d/8bNJYVGHyy8eW+G2XlBIoUm1/2ypqZnZufmFxZLS8srq2v2+kZDx6niWOexjNVlABqliLBOgiReJgohDCQ2g9uTod+8Q6VFHF3QIMF2CNeR6AkOZKSOXfG7KAn8AFTWzzuZuMkPd4vqrKgg9++R4Ao6dtmtugWcv8QbkzIbo9axP/1uzNMQI+IStG55bkLtDBQJLjEv+anGBPgtXGPL0AhC1O2suCh3dozSdXqxMi8ip1B/TmQQaj0IA9MZAvX1pDcU//NaKfUO2pmIkpQw4qNFvVQ6FDvDeJyuUMhJDgwBroT5q8P7oICTCbFkQvAmT/5LGrtVz61653vlo+NxHAtsi22zCvPYPjtip6zG6oyzB/bEXtir9Wg9W2/W+6h1yhrPbLJfsD6+Afg5nlk=</latexit><latexit sha1_base64="Zjr1eb8P42lWy69dVM4vR14+kKM=">AAACEXicbVA9SwNBEN3z2/h1amlzGIRU4U4EbQTRRrCJYBIhF8PcZmJW9z7YnRPicX/Bxr9iY6GIrZ2d/8bNJYVGHyy8eW+G2XlBIoUm1/2ypqZnZufmFxZLS8srq2v2+kZDx6niWOexjNVlABqliLBOgiReJgohDCQ2g9uTod+8Q6VFHF3QIMF2CNeR6AkOZKSOXfG7KAn8AFTWzzuZuMkPd4vqrKgg9++R4Ao6dtmtugWcv8QbkzIbo9axP/1uzNMQI+IStG55bkLtDBQJLjEv+anGBPgtXGPL0AhC1O2suCh3dozSdXqxMi8ip1B/TmQQaj0IA9MZAvX1pDcU//NaKfUO2pmIkpQw4qNFvVQ6FDvDeJyuUMhJDgwBroT5q8P7oICTCbFkQvAmT/5LGrtVz61653vlo+NxHAtsi22zCvPYPjtip6zG6oyzB/bEXtir9Wg9W2/W+6h1yhrPbLJfsD6+Afg5nlk=</latexit>

⇢⌃ =
M

{�h̄ij |K̄ija �h̄ij=0}

p�h̄ij
⇢�h̄ij

<latexit sha1_base64="eGX5mKAWVOGlFdCbrg6TI31ijyc="></latexit><latexit sha1_base64="eGX5mKAWVOGlFdCbrg6TI31ijyc="></latexit><latexit sha1_base64="eGX5mKAWVOGlFdCbrg6TI31ijyc="></latexit><latexit sha1_base64="eGX5mKAWVOGlFdCbrg6TI31ijyc="></latexit>



Deformability of       .
• Claim: Generically, there are inf. nearby extremal 

surfaces reachable with local translations

• Jacobi equation

• When

@⌃
<latexit sha1_base64="x8aUIEtrNtGRbYMIdQuvW+I8V5U=">AAAB+HicbVC7TsMwFL3hWcqjAUYWiwqJqUpYYKMSA4xFkLZSE1WO67RWHSeyHaQS9UtYGECIlS/gG9hg409w2g7QcqQrHZ1zr33vCVPOlHacT2tpeWV1bb20Ud7c2t6p2Lt7TZVkklCPJDyR7RArypmgnmaa03YqKY5DTlvh8KLwW3dUKpaIWz1KaRDjvmARI1gbqWtX/BRLzTBH/g3rx7hrV52aMwFaJO6MVM+/vi/fAaDRtT/8XkKymApNOFaq4zqpDvLiUcLpuOxniqaYDHGfdgwVOKYqyCeLj9GRUXooSqQpodFE/T2R41ipURyazhjrgZr3CvE/r5Pp6CzImUgzTQWZfhRlHOkEFSmgHpOUaD4yBBPJzK6IDLDERJusyiYEd/7kRdI8qblOzb12qnUPpijBARzCMbhwCnW4ggZ4QCCDB3iCZ+veerRerNdp65I1m9mHP7DefgCSBJYH</latexit><latexit sha1_base64="IuwQrFwnyJ5uMGFE98EjUljHqE8=">AAAB+HicbVC7TsMwFHXKq5RHw2NjsaiQmKqEBTYqMcBYBGkrNVHluE5r1XYi20Fqo34JCwMIsTDwKWyw9U9w2g7QcqQrHZ1zr33vCRNGlXacL6uwsrq2vlHcLG1t7+yW7b39hopTiYmHYxbLVogUYVQQT1PNSCuRBPGQkWY4uMr95gORisbiXg8TEnDUEzSiGGkjdeyynyCpKWLQv6M9jjp2xak6U8Bl4s5J5fJ7cv1+OJrUO/an341xyonQmCGl2q6T6CDLH8WMjEt+qkiC8AD1SNtQgThRQTZdfAxPjNKFUSxNCQ2n6u+JDHGlhjw0nRzpvlr0cvE/r53q6CLIqEhSTQSefRSlDOoY5inALpUEazY0BGFJza4Q95FEWJusSiYEd/HkZdI4q7pO1b11KjUPzFAER+AYnAIXnIMauAF14AEMUvAInsGLNbKerFfrbdZasOYzB+APrI8fY2+XZA==</latexit><latexit sha1_base64="IuwQrFwnyJ5uMGFE98EjUljHqE8=">AAAB+HicbVC7TsMwFHXKq5RHw2NjsaiQmKqEBTYqMcBYBGkrNVHluE5r1XYi20Fqo34JCwMIsTDwKWyw9U9w2g7QcqQrHZ1zr33vCRNGlXacL6uwsrq2vlHcLG1t7+yW7b39hopTiYmHYxbLVogUYVQQT1PNSCuRBPGQkWY4uMr95gORisbiXg8TEnDUEzSiGGkjdeyynyCpKWLQv6M9jjp2xak6U8Bl4s5J5fJ7cv1+OJrUO/an341xyonQmCGl2q6T6CDLH8WMjEt+qkiC8AD1SNtQgThRQTZdfAxPjNKFUSxNCQ2n6u+JDHGlhjw0nRzpvlr0cvE/r53q6CLIqEhSTQSefRSlDOoY5inALpUEazY0BGFJza4Q95FEWJusSiYEd/HkZdI4q7pO1b11KjUPzFAER+AYnAIXnIMauAF14AEMUvAInsGLNbKerFfrbdZasOYzB+APrI8fY2+XZA==</latexit><latexit sha1_base64="0G+7H5Mw5hv6KoFS5lDXhUPqwvs=">AAAB+HicbVA9T8MwEHXKVykfDTCyWFRITFXCAmMlFsYiSFupjaqL67RWbSeyHaQS9ZewMIAQKz+FjX+D02aAlied9PTenX33opQzbTzv26lsbG5t71R3a3v7B4d19+i4o5NMERqQhCeqF4GmnEkaGGY47aWKgog47UbTm8LvPlKlWSIfzCyloYCxZDEjYKw0dOuDFJRhwPHgno0FDN2G1/QWwOvEL0kDlWgP3a/BKCGZoNIQDlr3fS81YV48Sjid1waZpimQKYxp31IJguowXyw+x+dWGeE4UbakwQv190QOQuuZiGynADPRq14h/uf1MxNfhzmTaWaoJMuP4oxjk+AiBTxiihLDZ5YAUczuiskEFBBjs6rZEPzVk9dJ57Lpe03/zmu0gjKOKjpFZ+gC+egKtdAtaqMAEZShZ/SK3pwn58V5dz6WrRWnnDlBf+B8/gCC3ZMG</latexit>

| i

@⌃
<latexit sha1_base64="LV396UOcTQfNQLru+SaLn5XNdr4=">AAAB9XicbVC7TsMwFL0prxJeBUYWiwqJqUpYYEFUsDAWQR9SGyrHdVqrthPZDqiKKvEZLAwgxMpnsLPxNzgtA7Qc6UpH59xr33vChDNtPO/LKSwsLi2vFFfdtfWNza3S9k5Dx6kitE5iHqtWiDXlTNK6YYbTVqIoFiGnzXB4kfvNO6o0i+WNGSU0ELgvWcQINla67SRYGYZ555r1Be6Wyl7FmwDNE/+HlM8+3NMHAKh1S5+dXkxSQaUhHGvd9r3EBFn+JuF07HZSTRNMhrhP25ZKLKgOssnWY3RglR6KYmVLGjRRf09kWGg9EqHtFNgM9KyXi/957dREJ0HGZJIaKsn0oyjlyMQojwD1mKLE8JElmChmd0VkgBUmxgbl2hD82ZPnSeOo4nsV/8orV89hiiLswT4cgg/HUIVLqEEdCCh4hGd4ce6dJ+fVeZu2FpyfmV34A+f9GxsilGU=</latexit><latexit sha1_base64="bYi7+9kIjpn+NrEIFot9pIkX8HA=">AAAB9XicbVC7TsMwFHXKq4RXgZHFokJiqhIWWBAVLIxF0IfUhMpxndaq7Vi2A6qi/gcLAw+x8hnsLIi/wWk7QMuRrnR0zr32vSeSjGrjed9OYWFxaXmluOqurW9sbpW2dxo6SRUmdZywRLUipAmjgtQNNYy0pCKIR4w0o8FF7jfviNI0ETdmKEnIUU/QmGJkrHQbSKQMRSy4pj2OOqWyV/HGgPPEn5Ly2Yd7Kl++3Fqn9Bl0E5xyIgxmSOu270kTZvmbmJGRG6SaSIQHqEfalgrEiQ6z8dYjeGCVLowTZUsYOFZ/T2SIaz3kke3kyPT1rJeL/3nt1MQnYUaFTA0RePJRnDJoEphHALtUEWzY0BKEFbW7QtxHCmFjg3JtCP7syfOkcVTxvYp/5ZWr52CCItgD++AQ+OAYVMElqIE6wECBB/AEnp1759F5dd4mrQVnOrML/sB5/wEMsZXZ</latexit><latexit sha1_base64="bYi7+9kIjpn+NrEIFot9pIkX8HA=">AAAB9XicbVC7TsMwFHXKq4RXgZHFokJiqhIWWBAVLIxF0IfUhMpxndaq7Vi2A6qi/gcLAw+x8hnsLIi/wWk7QMuRrnR0zr32vSeSjGrjed9OYWFxaXmluOqurW9sbpW2dxo6SRUmdZywRLUipAmjgtQNNYy0pCKIR4w0o8FF7jfviNI0ETdmKEnIUU/QmGJkrHQbSKQMRSy4pj2OOqWyV/HGgPPEn5Ly2Yd7Kl++3Fqn9Bl0E5xyIgxmSOu270kTZvmbmJGRG6SaSIQHqEfalgrEiQ6z8dYjeGCVLowTZUsYOFZ/T2SIaz3kke3kyPT1rJeL/3nt1MQnYUaFTA0RePJRnDJoEphHALtUEWzY0BKEFbW7QtxHCmFjg3JtCP7syfOkcVTxvYp/5ZWr52CCItgD++AQ+OAYVMElqIE6wECBB/AEnp1759F5dd4mrQVnOrML/sB5/wEMsZXZ</latexit><latexit sha1_base64="Wz5eL7vhr8vuT+mzmFx43naZj2k=">AAAB9XicbVA9T8MwEL3wWcpXgZHFokJiqhIWGCtYGIugH1IbqovrtFYdJ7IdUBX1f7AwgBAr/4WNf4PTZoCWJ5309N6dffeCRHBtXPfbWVldW9/YLG2Vt3d29/YrB4ctHaeKsiaNRaw6AWomuGRNw41gnUQxjALB2sH4Ovfbj0xpHst7M0mYH+FQ8pBTNFZ66CWoDEfRu+PDCPuVqltzZyDLxCtIFQo0+pWv3iCmacSkoQK17npuYvwsf5MKNi33Us0SpGMcsq6lEiOm/Wy29ZScWmVAwljZkobM1N8TGUZaT6LAdkZoRnrRy8X/vG5qwks/4zJJDZN0/lGYCmJikkdABlwxasTEEqSK210JHaFCamxQZRuCt3jyMmmd1zy35t261fpVEUcJjuEEzsCDC6jDDTSgCRQUPMMrvDlPzovz7nzMW1ecYuYI/sD5/AGr25KY</latexit>

⇣a
<latexit sha1_base64="n6hPxBnj3bcs1xjdrXPFUwZFag0=">AAAB7nicbVC7TsNAEFyHVwivACUUJyIkqsimgTKChjKRyENKTHS+nJNTzmfrbo0UrHwEDQUI0fIJfAcdHZ/C5VFAwkgrjWZ2tbsTJFIYdN0vJ7eyura+kd8sbG3v7O4V9w8aJk4143UWy1i3Amq4FIrXUaDkrURzGgWSN4Ph9cRv3nNtRKxucZRwP6J9JULBKFqp2XngSO9ot1hyy+4UZJl4c1KqHH/UvgGg2i1+dnoxSyOukElqTNtzE/QzqlEwyceFTmp4QtmQ9nnbUkUjbvxseu6YnFqlR8JY21JIpurviYxGxoyiwHZGFAdm0ZuI/3ntFMNLPxMqSZErNlsUppJgTCa/k57QnKEcWUKZFvZWwgZUU4Y2oYINwVt8eZk0zsueW/ZqNo0rmCEPR3ACZ+DBBVTgBqpQBwZDeIRneHES58l5dd5mrTlnPnMIf+C8/wBnKpHQ</latexit><latexit sha1_base64="+olyV+mWV0v4zwyNCG7lmFtfTRU=">AAAB7nicbVDLSgNBEOz1GeMr6lGRwSB4Crte9Bj04jEB84AkhtlJbzJkdnaZmRXikqMf4MWDIl79hHyHN7/Bn3DyOGhiQUNR1U13lx8Lro3rfjlLyyura+uZjezm1vbObm5vv6qjRDGssEhEqu5TjYJLrBhuBNZjhTT0Bdb8/vXYr92j0jySt2YQYyukXckDzqixUq35gIbe0XYu7xbcCcgi8WYkXzwalb8fj0eldu6z2YlYEqI0TFCtG54bm1ZKleFM4DDbTDTGlPVpFxuWShqibqWTc4fk1CodEkTKljRkov6eSGmo9SD0bWdITU/Pe2PxP6+RmOCylXIZJwYlmy4KEkFMRMa/kw5XyIwYWEKZ4vZWwnpUUWZsQlkbgjf/8iKpnhc8t+CVbRpXMEUGDuEEzsCDCyjCDZSgAgz68AQv8OrEzrPz5rxPW5ec2cwB/IHz8QNFb5M2</latexit><latexit sha1_base64="+olyV+mWV0v4zwyNCG7lmFtfTRU=">AAAB7nicbVDLSgNBEOz1GeMr6lGRwSB4Crte9Bj04jEB84AkhtlJbzJkdnaZmRXikqMf4MWDIl79hHyHN7/Bn3DyOGhiQUNR1U13lx8Lro3rfjlLyyura+uZjezm1vbObm5vv6qjRDGssEhEqu5TjYJLrBhuBNZjhTT0Bdb8/vXYr92j0jySt2YQYyukXckDzqixUq35gIbe0XYu7xbcCcgi8WYkXzwalb8fj0eldu6z2YlYEqI0TFCtG54bm1ZKleFM4DDbTDTGlPVpFxuWShqibqWTc4fk1CodEkTKljRkov6eSGmo9SD0bWdITU/Pe2PxP6+RmOCylXIZJwYlmy4KEkFMRMa/kw5XyIwYWEKZ4vZWwnpUUWZsQlkbgjf/8iKpnhc8t+CVbRpXMEUGDuEEzsCDCyjCDZSgAgz68AQv8OrEzrPz5rxPW5ec2cwB/IHz8QNFb5M2</latexit><latexit sha1_base64="OBwDw3WNgrW5WUAuQs3GNFgneUw=">AAAB7nicbVDLTgJBEOzFF+IL9ehlIjHxRHa96JHoxSMm8khgJbNDL0yYfWSm1wQJH+HFg8Z49Xu8+TcOsAcFK+mkUtWd7q4gVdKQ6347hbX1jc2t4nZpZ3dv/6B8eNQ0SaYFNkSiEt0OuEElY2yQJIXtVCOPAoWtYHQz81uPqI1M4nsap+hHfBDLUApOVmp1n5D4A++VK27VnYOtEi8nFchR75W/uv1EZBHGJBQ3puO5KfkTrkkKhdNSNzOYcjHiA+xYGvMIjT+ZnztlZ1bpszDRtmJic/X3xIRHxoyjwHZGnIZm2ZuJ/3mdjMIrfyLjNCOMxWJRmClGCZv9zvpSoyA1toQLLe2tTAy55oJsQiUbgrf88ippXlQ9t+rduZXadR5HEU7gFM7Bg0uowS3UoQECRvAMr/DmpM6L8+58LFoLTj5zDH/gfP4AVzCPiw==</latexit>

V a
b = �K̄ij

aK̄ij
b ⇡ �K̄2�ab

<latexit sha1_base64="fYxqzvF0PWy/qJiky8A9XTVjP6Y="></latexit><latexit sha1_base64="ULhMVOC4/b+r3tirpGp3L5DV9AU="></latexit><latexit sha1_base64="ULhMVOC4/b+r3tirpGp3L5DV9AU="></latexit><latexit sha1_base64="/DhKpTXwaqwULSXoLQLGqpsTJTA="></latexit>

⇣a = ca J0
⇣p

K̄2 |y|
⌘

<latexit sha1_base64="eLe/WU7JqGoLGnf5RzX7auIzMBo="></latexit><latexit sha1_base64="FLVMH4Exi7hJuIJR4bSrOoQD384="></latexit><latexit sha1_base64="FLVMH4Exi7hJuIJR4bSrOoQD384="></latexit><latexit sha1_base64="lBYbTQhln69Mx5dfKEk3TRWL+LY="></latexit>

�⇣K
a = �D2⇣a + V a

b⇣
b = 0

<latexit sha1_base64="ENFPEglON2lTF08feBdSvPtQclU="></latexit><latexit sha1_base64="NlY45FXfVzIBAAdvJAm0YtuxncY=">AAACFnicbVDJSgNBEO1xN25Rj14aFxDEMONFL0JQD4IXBROFLENNp6JNeha6awJxyFd48UsELx4U8Sre/BA920k8uD1oePVeFdX1gkRJQ6775gwNj4yOjU9M5qamZ2bn8vMLZROnWmBJxCrW5wEYVDLCEklSeJ5ohDBQeBa09nv+WRu1kXF0Sp0EayFcRLIpBZCV/PxmtYGKwK9eIQE/qsPu5kF9q1/VYaNch6zrB4My2HX9/IpbcPvgf4n3RVaKq++3j+2pj2M//1ptxCINMSKhwJiK5yZUy0CTFAq7uWpqMAHRggusWBpBiKaW9c/q8jWrNHgz1vZFxPvq94kMQmM6YWA7Q6BL89vrif95lZSaO7VMRklKGInBomaqOMW8lxFvSI2CVMcSEFrav3JxCRoE2SRzNgTv98l/SXmr4LkF78SmsccGmGBLbJmtM49tsyI7ZMesxAS7ZnfsgT06N8698+Q8D1qHnK+ZRfYDzssn2dCi9A==</latexit><latexit sha1_base64="NlY45FXfVzIBAAdvJAm0YtuxncY=">AAACFnicbVDJSgNBEO1xN25Rj14aFxDEMONFL0JQD4IXBROFLENNp6JNeha6awJxyFd48UsELx4U8Sre/BA920k8uD1oePVeFdX1gkRJQ6775gwNj4yOjU9M5qamZ2bn8vMLZROnWmBJxCrW5wEYVDLCEklSeJ5ohDBQeBa09nv+WRu1kXF0Sp0EayFcRLIpBZCV/PxmtYGKwK9eIQE/qsPu5kF9q1/VYaNch6zrB4My2HX9/IpbcPvgf4n3RVaKq++3j+2pj2M//1ptxCINMSKhwJiK5yZUy0CTFAq7uWpqMAHRggusWBpBiKaW9c/q8jWrNHgz1vZFxPvq94kMQmM6YWA7Q6BL89vrif95lZSaO7VMRklKGInBomaqOMW8lxFvSI2CVMcSEFrav3JxCRoE2SRzNgTv98l/SXmr4LkF78SmsccGmGBLbJmtM49tsyI7ZMesxAS7ZnfsgT06N8698+Q8D1qHnK+ZRfYDzssn2dCi9A==</latexit><latexit sha1_base64="TwIZy1rgjw9X97Pg/Hoe35yALYg=">AAACFnicbVDJSgNBEO1xN25Rj14agyBIwkwuegkE9SB4UTBRyDLUdCqxsWehu0aIQ77Ci7/ixYMiXsWbf2NnObg9aHj1XhXV9YJESUOu++lMTc/Mzs0vLOaWlldW1/LrG3UTp1pgTcQq1lcBGFQywhpJUniVaIQwUHgZ3BwN/ctb1EbG0QX1E2yF0ItkVwogK/n5YrODisBv3iEBP21DpXjcLo+qNuzV25AN/GBcBhXXzxfckjsC/0u8CSmwCc78/EezE4s0xIiEAmManptQKwNNUigc5JqpwQTEDfSwYWkEIZpWNjprwHes0uHdWNsXER+p3ycyCI3ph4HtDIGuzW9vKP7nNVLqHrQyGSUpYSTGi7qp4hTzYUa8IzUKUn1LQGhp/8rFNWgQZJPM2RC83yf/JfVyyXNL3rlbqB5O4lhgW2yb7TKP7bMqO2FnrMYEu2eP7Jm9OA/Ok/PqvI1bp5zJzCb7Aef9CxbPnqs=</latexit>



Recap: Graviton

• Principle: Subregions are imaginary separations: Do 
not introduce degrees of freedom to the system.

• Symplectic reduction: diffs of subregions should 
annihilate and be symmetries of      . Non-trivial.

• Boundaries of subregions are extremal surfaces.

• Superselection sectors labeled by       on       , such 
that                       . This discards                        , 
that take us to nearby extremal surfaces.

W
<latexit sha1_base64="SgWXombg1msUYlBJWSd7nhjmw3I=">AAAB6HicbZC7SwNBEMbn4ivGV9TSZjEIVuHORhsxaGOZgHlAcoS9zVyyZm/v2N0TwhGwt7FQxNZ/xt7O/8bNo9DEDxZ+fN8MOzNBIrg2rvvt5FZW19Y38puFre2d3b3i/kFDx6liWGexiFUroBoFl1g33AhsJQppFAhsBsObSd58QKV5LO/MKEE/on3JQ86osVat2S2W3LI7FVkGbw6lq8/C5SMAVLvFr04vZmmE0jBBtW57bmL8jCrDmcBxoZNqTCgb0j62LUoaofaz6aBjcmKdHgljZZ80ZOr+7shopPUoCmxlRM1AL2YT87+snZrwws+4TFKDks0+ClNBTEwmW5MeV8iMGFmgTHE7K2EDqigz9jYFewRvceVlaJyVPbfs1dxS5RpmysMRHMMpeHAOFbiFKtSBAcITvMCrc+88O2/O+6w058x7DuGPnI8fIjyOpA==</latexit><latexit sha1_base64="So0n/WFrGezzh4Ql0YSNr0dJmr0=">AAAB6HicbZC7SgNBFIbPeo3rLWppMxgEq7Bro40YtLFMwFwgCWF2cjYZMzu7zMwKYckT2FgoYqsPY28jvo2TS6GJPwx8/P85zDknSATXxvO+naXlldW19dyGu7m1vbOb39uv6ThVDKssFrFqBFSj4BKrhhuBjUQhjQKB9WBwPc7r96g0j+WtGSbYjmhP8pAzaqxVqXfyBa/oTUQWwZ9B4fLDvUjev9xyJ//Z6sYsjVAaJqjWTd9LTDujynAmcOS2Uo0JZQPaw6ZFSSPU7Wwy6IgcW6dLwljZJw2ZuL87MhppPYwCWxlR09fz2dj8L2umJjxvZ1wmqUHJph+FqSAmJuOtSZcrZEYMLVCmuJ2VsD5VlBl7G9cewZ9feRFqp0XfK/oVr1C6gqlycAhHcAI+nEEJbqAMVWCA8ABP8OzcOY/Oi/M6LV1yZj0H8EfO2w8Ty5AY</latexit><latexit sha1_base64="So0n/WFrGezzh4Ql0YSNr0dJmr0=">AAAB6HicbZC7SgNBFIbPeo3rLWppMxgEq7Bro40YtLFMwFwgCWF2cjYZMzu7zMwKYckT2FgoYqsPY28jvo2TS6GJPwx8/P85zDknSATXxvO+naXlldW19dyGu7m1vbOb39uv6ThVDKssFrFqBFSj4BKrhhuBjUQhjQKB9WBwPc7r96g0j+WtGSbYjmhP8pAzaqxVqXfyBa/oTUQWwZ9B4fLDvUjev9xyJ//Z6sYsjVAaJqjWTd9LTDujynAmcOS2Uo0JZQPaw6ZFSSPU7Wwy6IgcW6dLwljZJw2ZuL87MhppPYwCWxlR09fz2dj8L2umJjxvZ1wmqUHJph+FqSAmJuOtSZcrZEYMLVCmuJ2VsD5VlBl7G9cewZ9feRFqp0XfK/oVr1C6gqlycAhHcAI+nEEJbqAMVWCA8ABP8OzcOY/Oi/M6LV1yZj0H8EfO2w8Ty5AY</latexit><latexit sha1_base64="9SEGhucspoU8Qdg45nZgK4r6jcA=">AAAB6HicbVBNT8JAEJ3iF+IX6tHLRmLiibRe9Ej04hESCyTQkO0yhZXtttndmpCGX+DFg8Z49Sd589+4QA8KvmSSl/dmMjMvTAXXxnW/ndLG5tb2Tnm3srd/cHhUPT5p6yRTDH2WiER1Q6pRcIm+4UZgN1VI41BgJ5zczf3OEyrNE/lgpikGMR1JHnFGjZVanUG15tbdBcg68QpSgwLNQfWrP0xYFqM0TFCte56bmiCnynAmcFbpZxpTyiZ0hD1LJY1RB/ni0Bm5sMqQRImyJQ1ZqL8nchprPY1D2xlTM9ar3lz8z+tlJroJci7TzKBky0VRJohJyPxrMuQKmRFTSyhT3N5K2JgqyozNpmJD8FZfXiftq7rn1r2WW2vcFnGU4QzO4RI8uIYG3EMTfGCA8Ayv8OY8Oi/Ou/OxbC05xcwp/IHz+QOy9YzX</latexit>

h̄ij
<latexit sha1_base64="a1fVSqddoaWX+xNtfaUYZ1VDr+4=">AAAB83icbVC7TsNAEFzzDOEVoKQ5EZCoIpsGyggayiCRhxRH0fpyTo6cz9bdGSmy/Bs0FCBES0vNN9DxIfRcHgUkjLTSaGZXuztBIrg2rvvlLC2vrK6tFzaKm1vbO7ulvf2GjlNFWZ3GIlatADUTXLK64UawVqIYRoFgzWB4Nfab90xpHstbM0pYJ8K+5CGnaKzk+wGqbJB3M36Xd0tlt+JOQBaJNyPl6vH3+wcA1LqlT78X0zRi0lCBWrc9NzGdDJXhVLC86KeaJUiH2GdtSyVGTHeyyc05ObFKj4SxsiUNmai/JzKMtB5Fge2M0Az0vDcW//PaqQkvOhmXSWqYpNNFYSqIick4ANLjilEjRpYgVdzeSugAFVJjYyraELz5lxdJ46ziuRXvxqZxCVMU4BCO4BQ8OIcqXEMN6kAhgQd4gmcndR6dF+d12rrkzGYO4A+ctx9oXpTY</latexit><latexit sha1_base64="1lDGZwTCC37x+u5BYPmZFc20yFc=">AAAB83icbVC7TsNAEFyHV0h4BChpTgQkqsimgTKChjJIOIkUW9H5ck6OnM/W3TlSZPk3aChAiJaWH+AP6PgQqLk8CkgYaaXRzK52d4KEM6Vt+9MqrKyurW8UN0vlre2d3creflPFqSTUJTGPZTvAinImqKuZ5rSdSIqjgNNWMLya+K0RlYrF4laPE+pHuC9YyAjWRvK8AMtskHczdpd3K1W7Zk+BlokzJ9X68dfb+6j83ehWPrxeTNKICk04Vqrj2In2Myw1I5zmJS9VNMFkiPu0Y6jAEVV+Nr05RydG6aEwlqaERlP190SGI6XGUWA6I6wHatGbiP95nVSHF37GRJJqKshsUZhypGM0CQD1mKRE87EhmEhmbkVkgCUm2sRUMiE4iy8vk+ZZzbFrzo1J4xJmKMIhHMEpOHAOdbiGBrhAIIF7eIQnK7UerGfrZdZasOYzB/AH1usPYP6WUg==</latexit><latexit sha1_base64="1lDGZwTCC37x+u5BYPmZFc20yFc=">AAAB83icbVC7TsNAEFyHV0h4BChpTgQkqsimgTKChjJIOIkUW9H5ck6OnM/W3TlSZPk3aChAiJaWH+AP6PgQqLk8CkgYaaXRzK52d4KEM6Vt+9MqrKyurW8UN0vlre2d3creflPFqSTUJTGPZTvAinImqKuZ5rSdSIqjgNNWMLya+K0RlYrF4laPE+pHuC9YyAjWRvK8AMtskHczdpd3K1W7Zk+BlokzJ9X68dfb+6j83ehWPrxeTNKICk04Vqrj2In2Myw1I5zmJS9VNMFkiPu0Y6jAEVV+Nr05RydG6aEwlqaERlP190SGI6XGUWA6I6wHatGbiP95nVSHF37GRJJqKshsUZhypGM0CQD1mKRE87EhmEhmbkVkgCUm2sRUMiE4iy8vk+ZZzbFrzo1J4xJmKMIhHMEpOHAOdbiGBrhAIIF7eIQnK7UerGfrZdZasOYzB/AH1usPYP6WUg==</latexit><latexit sha1_base64="uIrXn/Tsbm/wODn3rQ9FPjoLZ+s=">AAAB83icbVBNS8NAEJ34WetX1aOXxSJ4KokXPRa9eKxgP6AJZbOdtGs3m7C7EUrI3/DiQRGv/hlv/hu3bQ7a+mDg8d4MM/PCVHBtXPfbWVvf2NzaruxUd/f2Dw5rR8cdnWSKYZslIlG9kGoUXGLbcCOwlyqkcSiwG05uZ373CZXmiXww0xSDmI4kjzijxkq+H1KVj4tBzh+LQa3uNtw5yCrxSlKHEq1B7csfJiyLURomqNZ9z01NkFNlOBNYVP1MY0rZhI6wb6mkMeogn99ckHOrDEmUKFvSkLn6eyKnsdbTOLSdMTVjvezNxP+8fmai6yDnMs0MSrZYFGWCmITMAiBDrpAZMbWEMsXtrYSNqaLM2JiqNgRv+eVV0rlseG7Du3frzZsyjgqcwhlcgAdX0IQ7aEEbGKTwDK/w5mTOi/PufCxa15xy5gT+wPn8AZ3ukgk=</latexit><latexit sha1_base64="uIrXn/Tsbm/wODn3rQ9FPjoLZ+s=">AAAB83icbVBNS8NAEJ34WetX1aOXxSJ4KokXPRa9eKxgP6AJZbOdtGs3m7C7EUrI3/DiQRGv/hlv/hu3bQ7a+mDg8d4MM/PCVHBtXPfbWVvf2NzaruxUd/f2Dw5rR8cdnWSKYZslIlG9kGoUXGLbcCOwlyqkcSiwG05uZ373CZXmiXww0xSDmI4kjzijxkq+H1KVj4tBzh+LQa3uNtw5yCrxSlKHEq1B7csfJiyLURomqNZ9z01NkFNlOBNYVP1MY0rZhI6wb6mkMeogn99ckHOrDEmUKFvSkLn6eyKnsdbTOLSdMTVjvezNxP+8fmai6yDnMs0MSrZYFGWCmITMAiBDrpAZMbWEMsXtrYSNqaLM2JiqNgRv+eVV0rlseG7Du3frzZsyjgqcwhlcgAdX0IQ7aEEbGKTwDK/w5mTOi/PufCxa15xy5gT+wPn8AZ3ukgk=</latexit><latexit sha1_base64="uIrXn/Tsbm/wODn3rQ9FPjoLZ+s=">AAAB83icbVBNS8NAEJ34WetX1aOXxSJ4KokXPRa9eKxgP6AJZbOdtGs3m7C7EUrI3/DiQRGv/hlv/hu3bQ7a+mDg8d4MM/PCVHBtXPfbWVvf2NzaruxUd/f2Dw5rR8cdnWSKYZslIlG9kGoUXGLbcCOwlyqkcSiwG05uZ373CZXmiXww0xSDmI4kjzijxkq+H1KVj4tBzh+LQa3uNtw5yCrxSlKHEq1B7csfJiyLURomqNZ9z01NkFNlOBNYVP1MY0rZhI6wb6mkMeogn99ckHOrDEmUKFvSkLn6eyKnsdbTOLSdMTVjvezNxP+8fmai6yDnMs0MSrZYFGWCmITMAiBDrpAZMbWEMsXtrYSNqaLM2JiqNgRv+eVV0rlseG7Du3frzZsyjgqcwhlcgAdX0IQ7aEEbGKTwDK/w5mTOi/PufCxa15xy5gT+wPn8AZ3ukgk=</latexit><latexit sha1_base64="uIrXn/Tsbm/wODn3rQ9FPjoLZ+s=">AAAB83icbVBNS8NAEJ34WetX1aOXxSJ4KokXPRa9eKxgP6AJZbOdtGs3m7C7EUrI3/DiQRGv/hlv/hu3bQ7a+mDg8d4MM/PCVHBtXPfbWVvf2NzaruxUd/f2Dw5rR8cdnWSKYZslIlG9kGoUXGLbcCOwlyqkcSiwG05uZ373CZXmiXww0xSDmI4kjzijxkq+H1KVj4tBzh+LQa3uNtw5yCrxSlKHEq1B7csfJiyLURomqNZ9z01NkFNlOBNYVP1MY0rZhI6wb6mkMeogn99ckHOrDEmUKFvSkLn6eyKnsdbTOLSdMTVjvezNxP+8fmai6yDnMs0MSrZYFGWCmITMAiBDrpAZMbWEMsXtrYSNqaLM2JiqNgRv+eVV0rlseG7Du3frzZsyjgqcwhlcgAdX0IQ7aEEbGKTwDK/w5mTOi/PufCxa15xy5gT+wPn8AZ3ukgk=</latexit>

@⌃
<latexit sha1_base64="LV396UOcTQfNQLru+SaLn5XNdr4=">AAAB9XicbVC7TsMwFL0prxJeBUYWiwqJqUpYYEFUsDAWQR9SGyrHdVqrthPZDqiKKvEZLAwgxMpnsLPxNzgtA7Qc6UpH59xr33vChDNtPO/LKSwsLi2vFFfdtfWNza3S9k5Dx6kitE5iHqtWiDXlTNK6YYbTVqIoFiGnzXB4kfvNO6o0i+WNGSU0ELgvWcQINla67SRYGYZ555r1Be6Wyl7FmwDNE/+HlM8+3NMHAKh1S5+dXkxSQaUhHGvd9r3EBFn+JuF07HZSTRNMhrhP25ZKLKgOssnWY3RglR6KYmVLGjRRf09kWGg9EqHtFNgM9KyXi/957dREJ0HGZJIaKsn0oyjlyMQojwD1mKLE8JElmChmd0VkgBUmxgbl2hD82ZPnSeOo4nsV/8orV89hiiLswT4cgg/HUIVLqEEdCCh4hGd4ce6dJ+fVeZu2FpyfmV34A+f9GxsilGU=</latexit><latexit sha1_base64="bYi7+9kIjpn+NrEIFot9pIkX8HA=">AAAB9XicbVC7TsMwFHXKq4RXgZHFokJiqhIWWBAVLIxF0IfUhMpxndaq7Vi2A6qi/gcLAw+x8hnsLIi/wWk7QMuRrnR0zr32vSeSjGrjed9OYWFxaXmluOqurW9sbpW2dxo6SRUmdZywRLUipAmjgtQNNYy0pCKIR4w0o8FF7jfviNI0ETdmKEnIUU/QmGJkrHQbSKQMRSy4pj2OOqWyV/HGgPPEn5Ly2Yd7Kl++3Fqn9Bl0E5xyIgxmSOu270kTZvmbmJGRG6SaSIQHqEfalgrEiQ6z8dYjeGCVLowTZUsYOFZ/T2SIaz3kke3kyPT1rJeL/3nt1MQnYUaFTA0RePJRnDJoEphHALtUEWzY0BKEFbW7QtxHCmFjg3JtCP7syfOkcVTxvYp/5ZWr52CCItgD++AQ+OAYVMElqIE6wECBB/AEnp1759F5dd4mrQVnOrML/sB5/wEMsZXZ</latexit><latexit sha1_base64="bYi7+9kIjpn+NrEIFot9pIkX8HA=">AAAB9XicbVC7TsMwFHXKq4RXgZHFokJiqhIWWBAVLIxF0IfUhMpxndaq7Vi2A6qi/gcLAw+x8hnsLIi/wWk7QMuRrnR0zr32vSeSjGrjed9OYWFxaXmluOqurW9sbpW2dxo6SRUmdZywRLUipAmjgtQNNYy0pCKIR4w0o8FF7jfviNI0ETdmKEnIUU/QmGJkrHQbSKQMRSy4pj2OOqWyV/HGgPPEn5Ly2Yd7Kl++3Fqn9Bl0E5xyIgxmSOu270kTZvmbmJGRG6SaSIQHqEfalgrEiQ6z8dYjeGCVLowTZUsYOFZ/T2SIaz3kke3kyPT1rJeL/3nt1MQnYUaFTA0RePJRnDJoEphHALtUEWzY0BKEFbW7QtxHCmFjg3JtCP7syfOkcVTxvYp/5ZWr52CCItgD++AQ+OAYVMElqIE6wECBB/AEnp1759F5dd4mrQVnOrML/sB5/wEMsZXZ</latexit><latexit sha1_base64="Wz5eL7vhr8vuT+mzmFx43naZj2k=">AAAB9XicbVA9T8MwEL3wWcpXgZHFokJiqhIWGCtYGIugH1IbqovrtFYdJ7IdUBX1f7AwgBAr/4WNf4PTZoCWJ5309N6dffeCRHBtXPfbWVldW9/YLG2Vt3d29/YrB4ctHaeKsiaNRaw6AWomuGRNw41gnUQxjALB2sH4Ovfbj0xpHst7M0mYH+FQ8pBTNFZ66CWoDEfRu+PDCPuVqltzZyDLxCtIFQo0+pWv3iCmacSkoQK17npuYvwsf5MKNi33Us0SpGMcsq6lEiOm/Wy29ZScWmVAwljZkobM1N8TGUZaT6LAdkZoRnrRy8X/vG5qwks/4zJJDZN0/lGYCmJikkdABlwxasTEEqSK210JHaFCamxQZRuCt3jyMmmd1zy35t261fpVEUcJjuEEzsCDC6jDDTSgCRQUPMMrvDlPzovz7nzMW1ecYuYI/sD5/AGr25KY</latexit>

�h̄ij = K̄ija⇣
a

<latexit sha1_base64="xeOBVUkpDBGHZPvcaeW12e+gCH0=">AAACEHicbVA9TxtBEJ1zQkIMCU5SpjnFIFJZd2lCE8kKDRINSPhD8hlrbj3GG+99aHcOyZzuJ9DwVyJFFEFAS0nHD6HP+uwi4DxppTfvzWh2XpgqadjzHpzKi5crr16vvqmurb99t1F7/6FtkkwLaolEJboboiElY2qxZEXdVBNGoaJOONmd+Z1T0kYm8RFPU+pHeBLLkRTIVhrUtoMhKcYgRJ2Pi0Eufxbfy2K/LLAIzojxGAe1utfwSrjLxF+QenPz8fcNABwMavfBMBFZRDELhcb0fC/lfo6apVBUVIPMUIpigifUszTGiEw/Lw8q3C2rDN1Rou2L2S3VfydyjIyZRqHtjJDH5rk3E//n9TIe7fRzGacZUyzmi0aZcjlxZ+m4Q6lJsJpagkJL+1dXjFGjYJth1YbgPz95mbS/Nnyv4R/aNH7AHKvwCT7DF/DhGzRhDw6gBQLO4Rf8gSvnwrl0rp3beWvFWcx8hCdw7v4CRKyg6A==</latexit><latexit sha1_base64="bLHqYeNU55Ts/yYB69ZkOx7MDS4=">AAACEHicbVA9SwNBEN3z2/h1amlzGEWrcGejjSDaCDYKRoVcDHObiVnd+2B3TojH/QQb/4ogFoqInaWdP0RrNxcLjT5YePPeDLPzgkQKTa77bg0MDg2PjI6NlyYmp6Zn7Nm5Ix2nimOVxzJWJwFolCLCKgmSeJIohDCQeBxc7HT940tUWsTRIXUSrIdwFomW4EBGatgrfhMlgR+Aytp5IxPn+WZR7BUF5P4VEpxCwy67FbeA85d436S8tfRx93I58bnfsN/8ZszTECPiErSueW5C9QwUCS4xL/mpxgT4BZxhzdAIQtT1rDgod5aN0nRasTIvIqdQf05kEGrdCQPTGQK1db/XFf/zaim1NuqZiJKUMOK9Ra1UOhQ73XScplDISXYMAa6E+avD26CAk8mwZELw+k/+S47WKp5b8Q5MGtushzG2wBbZKvPYOttiu2yfVRln1+yWPbBH68a6t56s517rgPU9M89+wXr9Aj1MomI=</latexit><latexit sha1_base64="bLHqYeNU55Ts/yYB69ZkOx7MDS4=">AAACEHicbVA9SwNBEN3z2/h1amlzGEWrcGejjSDaCDYKRoVcDHObiVnd+2B3TojH/QQb/4ogFoqInaWdP0RrNxcLjT5YePPeDLPzgkQKTa77bg0MDg2PjI6NlyYmp6Zn7Nm5Ix2nimOVxzJWJwFolCLCKgmSeJIohDCQeBxc7HT940tUWsTRIXUSrIdwFomW4EBGatgrfhMlgR+Aytp5IxPn+WZR7BUF5P4VEpxCwy67FbeA85d436S8tfRx93I58bnfsN/8ZszTECPiErSueW5C9QwUCS4xL/mpxgT4BZxhzdAIQtT1rDgod5aN0nRasTIvIqdQf05kEGrdCQPTGQK1db/XFf/zaim1NuqZiJKUMOK9Ra1UOhQ73XScplDISXYMAa6E+avD26CAk8mwZELw+k/+S47WKp5b8Q5MGtushzG2wBbZKvPYOttiu2yfVRln1+yWPbBH68a6t56s517rgPU9M89+wXr9Aj1MomI=</latexit><latexit sha1_base64="aBobOnqRDogoosBBFCAX/Cg8X+s=">AAACEHicbVA9SwNBEN3z2/gVtbQ5DKJVuLPRRhBtBJsIJgq5M8xt5szq3ge7c0I87ifY+FdsLBSxtbTz37i5pFDjg4U3780wOy9IpdDkOF/WxOTU9Mzs3HxlYXFpeaW6utbSSaY4NnkiE3UZgEYpYmySIImXqUKIAokXwe3xwL+4Q6VFEp9TP0U/gutYhIIDGalT3fa6KAm8AFTeKzq5uCkOyuK0LKDw7pHgCjrVmlN3StjjxB2RGhuh0al+et2EZxHGxCVo3XadlPwcFAkusah4mcYU+C1cY9vQGCLUfl4eVNhbRunaYaLMi8ku1Z8TOURa96PAdEZAPf3XG4j/ee2Mwn0/F3GaEcZ8uCjMpE2JPUjH7gqFnGTfEOBKmL/avAcKOJkMKyYE9+/J46S1W3edunvm1A6PRnHMsQ22yXaYy/bYITthDdZknD2wJ/bCXq1H69l6s96HrRPWaGad/YL18Q16PJ4Z</latexit>

K̄ij
a�h̄ij = 0

<latexit sha1_base64="ZlVVe9QvgvDY9wfDVVqMD4Vwtgc=">AAACDXicbZC7SgNBFIbPxluMt6ilzWIUrMKujTZC0EawiWAukI3L2ckkGTN7YWZWCMu+gI2vYqOgiNjZ2/kg9k42KTTxh4Gf75zDmfN7EWdSWdaXkZubX1hcyi8XVlbX1jeKm1t1GcaC0BoJeSiaHkrKWUBriilOm5Gg6HucNrzB2ajeuKVCsjC4UsOItn3sBazLCCqN3OKe46FILtLrhN2kSeqi06FcYUb7qTuiJ5ZbLFllK5M5a+yJKVX2vp/eAaDqFj+dTkhinwaKcJSyZVuRaicoFCOcpgUnljRCMsAebWkboE9lO8muSc19TTpmNxT6BcrM6O+JBH0ph76nO31UfTldG8H/aq1YdY/bCQuiWNGAjBd1Y26q0BxFY3aYoETxoTZIBNN/NUkfBRKlAyzoEOzpk2dN/bBsW2X7UqdxCmPlYQd24QBsOIIKnEMVakDgDh7gGV6Me+PReDXexq05YzKzDX9kfPwAuKmfgQ==</latexit><latexit sha1_base64="0lMEk7EpIn+H0P7oP8u50SglBrE=">AAACDXicbZC7SgNBFIZn4y0mXlYtbRYTwSrs2mgjBG0EmwjmAtm4nJ1MkjGzF2ZmA2HZF7DxVWwUFLGxsLfzQbR2dpNCE38Y+PnOOZw5vxsyKqRpfmq5hcWl5ZX8aqG4tr6xqW9tN0QQcUzqOGABb7kgCKM+qUsqGWmFnIDnMtJ0h2dpvTkiXNDAv5LjkHQ86Pu0RzFIhRy9bLvA44vkOqY3SZw4YHcJk5DRQeKk9MR09JJZMTMZ88aamlK1/PX4Nip+1xz9w+4GOPKILzEDIdqWGcpODFxSzEhSsCNBQsBD6JO2sj54RHTi7JrE2Feka/QCrp4vjYz+nojBE2LsuarTAzkQs7UU/ldrR7J33ImpH0aS+HiyqBcxQwZGGo3RpZxgycbKAOZU/dXAA+CApQqwoEKwZk+eN43DimVWrEuVximaKI920R46QBY6QlV0jmqojjC6RffoCT1rd9qD9qK9Tlpz2nRmB/2R9v4DsUmg+w==</latexit><latexit sha1_base64="0lMEk7EpIn+H0P7oP8u50SglBrE=">AAACDXicbZC7SgNBFIZn4y0mXlYtbRYTwSrs2mgjBG0EmwjmAtm4nJ1MkjGzF2ZmA2HZF7DxVWwUFLGxsLfzQbR2dpNCE38Y+PnOOZw5vxsyKqRpfmq5hcWl5ZX8aqG4tr6xqW9tN0QQcUzqOGABb7kgCKM+qUsqGWmFnIDnMtJ0h2dpvTkiXNDAv5LjkHQ86Pu0RzFIhRy9bLvA44vkOqY3SZw4YHcJk5DRQeKk9MR09JJZMTMZ88aamlK1/PX4Nip+1xz9w+4GOPKILzEDIdqWGcpODFxSzEhSsCNBQsBD6JO2sj54RHTi7JrE2Feka/QCrp4vjYz+nojBE2LsuarTAzkQs7UU/ldrR7J33ImpH0aS+HiyqBcxQwZGGo3RpZxgycbKAOZU/dXAA+CApQqwoEKwZk+eN43DimVWrEuVximaKI920R46QBY6QlV0jmqojjC6RffoCT1rd9qD9qK9Tlpz2nRmB/2R9v4DsUmg+w==</latexit><latexit sha1_base64="NR5FwimxAhcoquTDJBP2hiy/goc=">AAACDXicbZDLSsNAFIYnXmu9RV26CVbBVUnc6EYouhHcVLAXaGI4mUzasZMLMxOhhLyAG1/FjQtF3Lp359s4SbPQ1h8Gfr5zDmfO7yWMCmma39rC4tLyymptrb6+sbm1re/sdkWcckw6OGYx73sgCKMR6UgqGeknnEDoMdLzxpdFvfdAuKBxdCsnCXFCGEY0oBikQq5+aHvAs+v8LqP3eZa7YPuESSjpKHcLem66esNsmqWMeWNVpoEqtV39y/ZjnIYkkpiBEAPLTKSTAZcUM5LX7VSQBPAYhmSgbAQhEU5WXpMbR4r4RhBz9SJplPT3RAahEJPQU50hyJGYrRXwv9oglcGZk9EoSSWJ8HRRkDJDxkYRjeFTTrBkE2UAc6r+auARcMBSBVhXIVizJ8+b7knTMpvWjdloXVRx1NA+OkDHyEKnqIWuUBt1EEaP6Bm9ojftSXvR3rWPaeuCVs3soT/SPn8A7jmcsg==</latexit>



Outlook: (i) Holography

• The scarcity of subregions would explain why gravity 
is holographic from a bulk point of view

• We normally have                    , except for gravity

• If the correct identification is

• We then have, for gravity                  , so
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N
dof

/ N@
<latexit sha1_base64="nDFgl/By79g2KTb7o3betWtyIJI=">AAACDXicbVC7TsMwFHXKq5RXgJEloiAxVQlCgrGChQkViT6kNqoc12mtOrFl3yCqKD/Awq+wMIAQKzsbf4PTZoCWI1k6Oude2+cEkjMNrvttlZaWV1bXyuuVjc2t7R17d6+lRaIIbRLBheoEWFPOYtoEBpx2pKI4CjhtB+Or3G/fU6WZiO9gIqkf4WHMQkYwGKlvH9300x7QB1BROhBhlvWkEhKEk+sSK2CYZ3276tbcKZxF4hWkigo0+vZXbyBIEtEYCMdadz1Xgp/m1xFOs0ov0VRiMsZD2jU0xhHVfjpNkznHRhk4oVDmxOBM1d8bKY60nkSBmYwwjPS8l4v/ed0Ewgs/ZbFMgMZk9lCYcMekzatxBkxRAnxiCCaKmb86ZIQVJmAKrJgSvPnIi6R1WvPcmnd7Vq1fFnWU0QE6RCfIQ+eojq5RAzURQY/oGb2iN+vJerHerY/ZaMkqdvbRH1ifP1MFnPc=</latexit><latexit sha1_base64="nDFgl/By79g2KTb7o3betWtyIJI=">AAACDXicbVC7TsMwFHXKq5RXgJEloiAxVQlCgrGChQkViT6kNqoc12mtOrFl3yCqKD/Awq+wMIAQKzsbf4PTZoCWI1k6Oude2+cEkjMNrvttlZaWV1bXyuuVjc2t7R17d6+lRaIIbRLBheoEWFPOYtoEBpx2pKI4CjhtB+Or3G/fU6WZiO9gIqkf4WHMQkYwGKlvH9300x7QB1BROhBhlvWkEhKEk+sSK2CYZ3276tbcKZxF4hWkigo0+vZXbyBIEtEYCMdadz1Xgp/m1xFOs0ov0VRiMsZD2jU0xhHVfjpNkznHRhk4oVDmxOBM1d8bKY60nkSBmYwwjPS8l4v/ed0Ewgs/ZbFMgMZk9lCYcMekzatxBkxRAnxiCCaKmb86ZIQVJmAKrJgSvPnIi6R1WvPcmnd7Vq1fFnWU0QE6RCfIQ+eojq5RAzURQY/oGb2iN+vJerHerY/ZaMkqdvbRH1ifP1MFnPc=</latexit><latexit sha1_base64="nDFgl/By79g2KTb7o3betWtyIJI=">AAACDXicbVC7TsMwFHXKq5RXgJEloiAxVQlCgrGChQkViT6kNqoc12mtOrFl3yCqKD/Awq+wMIAQKzsbf4PTZoCWI1k6Oude2+cEkjMNrvttlZaWV1bXyuuVjc2t7R17d6+lRaIIbRLBheoEWFPOYtoEBpx2pKI4CjhtB+Or3G/fU6WZiO9gIqkf4WHMQkYwGKlvH9300x7QB1BROhBhlvWkEhKEk+sSK2CYZ3276tbcKZxF4hWkigo0+vZXbyBIEtEYCMdadz1Xgp/m1xFOs0ov0VRiMsZD2jU0xhHVfjpNkznHRhk4oVDmxOBM1d8bKY60nkSBmYwwjPS8l4v/ed0Ewgs/ZbFMgMZk9lCYcMekzatxBkxRAnxiCCaKmb86ZIQVJmAKrJgSvPnIi6R1WvPcmnd7Vq1fFnWU0QE6RCfIQ+eojq5RAzURQY/oGb2iN+vJerHerY/ZaMkqdvbRH1ifP1MFnPc=</latexit><latexit sha1_base64="nDFgl/By79g2KTb7o3betWtyIJI=">AAACDXicbVC7TsMwFHXKq5RXgJEloiAxVQlCgrGChQkViT6kNqoc12mtOrFl3yCqKD/Awq+wMIAQKzsbf4PTZoCWI1k6Oude2+cEkjMNrvttlZaWV1bXyuuVjc2t7R17d6+lRaIIbRLBheoEWFPOYtoEBpx2pKI4CjhtB+Or3G/fU6WZiO9gIqkf4WHMQkYwGKlvH9300x7QB1BROhBhlvWkEhKEk+sSK2CYZ3276tbcKZxF4hWkigo0+vZXbyBIEtEYCMdadz1Xgp/m1xFOs0ov0VRiMsZD2jU0xhHVfjpNkznHRhk4oVDmxOBM1d8bKY60nkSBmYwwjPS8l4v/ed0Ewgs/ZbFMgMZk9lCYcMekzatxBkxRAnxiCCaKmb86ZIQVJmAKrJgSvPnIi6R1WvPcmnd7Vq1fFnWU0QE6RCfIQ+eojq5RAzURQY/oGb2iN+vJerHerY/ZaMkqdvbRH1ifP1MFnPc=</latexit>
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(ii) Black Hole entropy
• With Euclidean methods, quantum corrections to 

BH entropy can be accounted for precisely for 
extremal BHs in string theory.

• Mismatch for Schwarzschild black hole:

• And LQG:

• Real-time entanglement-across-horizon picture?
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Summary

• Regions are subtle with gauge symmetry

• Important for, eg, Q corrections to BH entropy

• The phase space of a gravitational subregion is 
gauge invariant if the boundary is extremal surface

• Extremal surfaces are locally deformable?



Photon ambiguities

• Choice of algebra affects what you get

• EE of the photon, in the vacuum, across a sphere, 
with electric bcs

• With another prescription
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<latexit sha1_base64="2PgPNuoB2WFxCrGJpw0TtyocZDg="></latexit><latexit sha1_base64="2PgPNuoB2WFxCrGJpw0TtyocZDg="></latexit><latexit sha1_base64="2PgPNuoB2WFxCrGJpw0TtyocZDg="></latexit><latexit sha1_base64="2PgPNuoB2WFxCrGJpw0TtyocZDg="></latexit>

R
<latexit sha1_base64="NfFBQKCbADihv37V0PCkDJe5Zns=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUuO+XK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBrKGM1g==</latexit><latexit sha1_base64="NfFBQKCbADihv37V0PCkDJe5Zns=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUuO+XK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBrKGM1g==</latexit><latexit sha1_base64="NfFBQKCbADihv37V0PCkDJe5Zns=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUuO+XK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBrKGM1g==</latexit><latexit sha1_base64="NfFBQKCbADihv37V0PCkDJe5Zns=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GPRi8dW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqzUuO+XK27VnYOsEi8nFchR75e/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/ND52SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMy+JgOukBkxsYQyxe2thI2ooszYbEo2BG/55VXSuqh6btVrXFZqN3kcRTiBUzgHD66gBndQhyYwQHiGV3hzHp0X5935WLQWnHzmGP7A+fwBrKGM1g==</latexit>
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<latexit sha1_base64="Q1E2OBo/BoTO6TLV+u7vdeqLqis=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBJEpyhL3NXLJkd+/Y3RNCzK+wsVDE1p9j579xk1yhiQ8GHu/NMDMvSgU31ve/vcLK6tr6RnGztLW9s7tX3j9omiTTDBssEYm+j6hBwRU2LLcC71ONVEYCW9Hweuq3HlEbnqg7O0oxlLSveMwZtU56ePI7mqq+wG654lf9GcgyCXJSgRz1bvmr00tYJlFZJqgx7cBPbTim2nImcFLqZAZTyoa0j21HFZVowvHs4Ak5cUqPxIl2pSyZqb8nxlQaM5KR65TUDsyiNxX/89qZjS/DMVdpZlGx+aI4E8QmZPo96XGNzIqRI5Rp7m4lbEA1ZdZlVHIhBIsvL5PmWTXwq8HteaV2lcdRhCM4hlMI4AJqcAN1aAADCc/wCm+e9l68d+9j3lrw8plD+APv8we1KZBV</latexit><latexit sha1_base64="Q1E2OBo/BoTO6TLV+u7vdeqLqis=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBJEpyhL3NXLJkd+/Y3RNCzK+wsVDE1p9j579xk1yhiQ8GHu/NMDMvSgU31ve/vcLK6tr6RnGztLW9s7tX3j9omiTTDBssEYm+j6hBwRU2LLcC71ONVEYCW9Hweuq3HlEbnqg7O0oxlLSveMwZtU56ePI7mqq+wG654lf9GcgyCXJSgRz1bvmr00tYJlFZJqgx7cBPbTim2nImcFLqZAZTyoa0j21HFZVowvHs4Ak5cUqPxIl2pSyZqb8nxlQaM5KR65TUDsyiNxX/89qZjS/DMVdpZlGx+aI4E8QmZPo96XGNzIqRI5Rp7m4lbEA1ZdZlVHIhBIsvL5PmWTXwq8HteaV2lcdRhCM4hlMI4AJqcAN1aAADCc/wCm+e9l68d+9j3lrw8plD+APv8we1KZBV</latexit><latexit sha1_base64="Q1E2OBo/BoTO6TLV+u7vdeqLqis=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBJEpyhL3NXLJkd+/Y3RNCzK+wsVDE1p9j579xk1yhiQ8GHu/NMDMvSgU31ve/vcLK6tr6RnGztLW9s7tX3j9omiTTDBssEYm+j6hBwRU2LLcC71ONVEYCW9Hweuq3HlEbnqg7O0oxlLSveMwZtU56ePI7mqq+wG654lf9GcgyCXJSgRz1bvmr00tYJlFZJqgx7cBPbTim2nImcFLqZAZTyoa0j21HFZVowvHs4Ak5cUqPxIl2pSyZqb8nxlQaM5KR65TUDsyiNxX/89qZjS/DMVdpZlGx+aI4E8QmZPo96XGNzIqRI5Rp7m4lbEA1ZdZlVHIhBIsvL5PmWTXwq8HteaV2lcdRhCM4hlMI4AJqcAN1aAADCc/wCm+e9l68d+9j3lrw8plD+APv8we1KZBV</latexit><latexit sha1_base64="Q1E2OBo/BoTO6TLV+u7vdeqLqis=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0DJoYxnBJEpyhL3NXLJkd+/Y3RNCzK+wsVDE1p9j579xk1yhiQ8GHu/NMDMvSgU31ve/vcLK6tr6RnGztLW9s7tX3j9omiTTDBssEYm+j6hBwRU2LLcC71ONVEYCW9Hweuq3HlEbnqg7O0oxlLSveMwZtU56ePI7mqq+wG654lf9GcgyCXJSgRz1bvmr00tYJlFZJqgx7cBPbTim2nImcFLqZAZTyoa0j21HFZVowvHs4Ak5cUqPxIl2pSyZqb8nxlQaM5KR65TUDsyiNxX/89qZjS/DMVdpZlGx+aI4E8QmZPo96XGNzIqRI5Rp7m4lbEA1ZdZlVHIhBIsvL5PmWTXwq8HteaV2lcdRhCM4hlMI4AJqcAN1aAADCc/wCm+e9l68d+9j3lrw8plD+APv8we1KZBV</latexit>

Donnelly, Wall

Casini, Huerta



Symplectic reduction

• It is common to embed the physical phase of a 
gauge thy     in a larger space     , eg

• On a constraint surface     in    , eg                 , the 
symplectic form has null directions

• Can be dispensed via ‘symplectic reduction’ if this 
is also a symmetry:

•     : Fiber bundle over the physical 
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<latexit sha1_base64="I7XxNrR0Z55B6h0QcDOeuTRHMCM=">AAAB7XicbZC7SgNBFIbPxltcb1FLm8EgWIVdG23EoIWWEcwFkiXMTmaTMXNZZmaFEAI+go2FIrY+ir2db+PkUmjiDwMf/38Oc86JU86MDYJvL7e0vLK6ll/3Nza3tncKu3s1ozJNaJUornQjxoZyJmnVMstpI9UUi5jTety/Guf1B6oNU/LODlIaCdyVLGEEW2fVWtdYCNwuFINSMBFahHAGxYtP//wRACrtwlero0gmqLSEY2OaYZDaaIi1ZYTTkd/KDE0x6eMubTqUWFATDSfTjtCRczooUdo9adHE/d0xxMKYgYhdpcC2Z+azsflf1sxschYNmUwzSyWZfpRkHFmFxqujDtOUWD5wgIlmblZEelhjYt2BfHeEcH7lRaidlMKgFN4GxfIlTJWHAziEYwjhFMpwAxWoAoF7eIIXePWU9+y9ee/T0pw369mHP/I+fgDD45C+</latexit><latexit sha1_base64="LY7ljczJEhF9HIa+i5HNQos1RMM=">AAAB7XicbZC7SgNBFIZn4y2ut6ilzWAQrMKujTZi0ELLCOYCyRLOTmaTMXNZZmaFEPIONhaK2Fj4KPY24ts4SSw08YeBj/8/hznnxClnxgbBl5dbWFxaXsmv+mvrG5tbhe2dmlGZJrRKFFe6EYOhnElatcxy2kg1BRFzWo/7F+O8fke1YUre2EFKIwFdyRJGwDqr1roEIaBdKAalYCI8D+EPFM/e/dP09dOvtAsfrY4imaDSEg7GNMMgtdEQtGWE05HfygxNgfShS5sOJQhqouFk2hE+cE4HJ0q7Jy2euL87hiCMGYjYVQqwPTObjc3/smZmk5NoyGSaWSrJ9KMk49gqPF4dd5imxPKBAyCauVkx6YEGYt2BfHeEcHbleagdlcKgFF4HxfI5miqP9tA+OkQhOkZldIUqqIoIukX36BE9ecp78J69l2lpzvvp2UV/5L19A7VykjI=</latexit><latexit sha1_base64="LY7ljczJEhF9HIa+i5HNQos1RMM=">AAAB7XicbZC7SgNBFIZn4y2ut6ilzWAQrMKujTZi0ELLCOYCyRLOTmaTMXNZZmaFEPIONhaK2Fj4KPY24ts4SSw08YeBj/8/hznnxClnxgbBl5dbWFxaXsmv+mvrG5tbhe2dmlGZJrRKFFe6EYOhnElatcxy2kg1BRFzWo/7F+O8fke1YUre2EFKIwFdyRJGwDqr1roEIaBdKAalYCI8D+EPFM/e/dP09dOvtAsfrY4imaDSEg7GNMMgtdEQtGWE05HfygxNgfShS5sOJQhqouFk2hE+cE4HJ0q7Jy2euL87hiCMGYjYVQqwPTObjc3/smZmk5NoyGSaWSrJ9KMk49gqPF4dd5imxPKBAyCauVkx6YEGYt2BfHeEcHbleagdlcKgFF4HxfI5miqP9tA+OkQhOkZldIUqqIoIukX36BE9ecp78J69l2lpzvvp2UV/5L19A7VykjI=</latexit><latexit sha1_base64="v1/JOqZw/4fV21nm5MQKh9JguV8=">AAAB7XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5stAxaaBnBfEByhLnNXrJm9/bY3RNCyH+wsVDE1v9j579xk1yhiQ8GHu/NMDMvSgU31ve/vcLa+sbmVnG7tLO7t39QPjxqGpVpyhpUCaXbERomeMIallvB2qlmKCPBWtHoZua3npg2XCUPdpyyUOIg4TGnaJ3U7N6ilNgrV/yqPwdZJUFOKpCj3it/dfuKZpIllgo0phP4qQ0nqC2ngk1L3cywFOkIB6zjaIKSmXAyv3ZKzpzSJ7HSrhJL5urviQlKY8Yycp0S7dAsezPxP6+T2fgqnPAkzSxL6GJRnAliFZm9TvpcM2rF2BGkmrtbCR2iRmpdQCUXQrD88ippXlQDvxrc+5XadR5HEU7gFM4hgEuowR3UoQEUHuEZXuHNU96L9+59LFoLXj5zDH/gff4AVKuO8Q==</latexit>
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<latexit sha1_base64="kXNIwu1IFLY6bkiH170WIlvHUvI=">AAACAHicbVBNS8NAEN34WetX1IMHL8EieAqJCHoRir3orYL9gCaEzXbTLt1swu5EKDEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXppwpcJxvY2l5ZXVtvbJR3dza3tk19/bbKskkoS2S8ER2Q6woZ4K2gAGn3VRSHIecdsJRY+J3HqhULBH3ME6pH+OBYBEjGLQUmIcepxHYt8Gg40k2GMJjkDeKKycwa47tTGEtErckNVSiGZhfXj8hWUwFEI6V6rlOCn6OJTDCaVH1MkVTTEZ4QHuaChxT5efTBwrrRCt9K0qkLgHWVP09keNYqXEc6s4Yw1DNexPxP6+XQXTp50ykGVBBZouijFuQWJM0rD6TlAAfa4KJZPpWiwyxxAR0ZlUdgjv/8iJpn9muY7t357X6dRlHBR2hY3SKXHSB6ugGNVELEVSgZ/SK3own48V4Nz5mrUtGOXOA/sD4/AE9c5Yp</latexit><latexit sha1_base64="kXNIwu1IFLY6bkiH170WIlvHUvI=">AAACAHicbVBNS8NAEN34WetX1IMHL8EieAqJCHoRir3orYL9gCaEzXbTLt1swu5EKDEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXppwpcJxvY2l5ZXVtvbJR3dza3tk19/bbKskkoS2S8ER2Q6woZ4K2gAGn3VRSHIecdsJRY+J3HqhULBH3ME6pH+OBYBEjGLQUmIcepxHYt8Gg40k2GMJjkDeKKycwa47tTGEtErckNVSiGZhfXj8hWUwFEI6V6rlOCn6OJTDCaVH1MkVTTEZ4QHuaChxT5efTBwrrRCt9K0qkLgHWVP09keNYqXEc6s4Yw1DNexPxP6+XQXTp50ykGVBBZouijFuQWJM0rD6TlAAfa4KJZPpWiwyxxAR0ZlUdgjv/8iJpn9muY7t357X6dRlHBR2hY3SKXHSB6ugGNVELEVSgZ/SK3own48V4Nz5mrUtGOXOA/sD4/AE9c5Yp</latexit><latexit sha1_base64="kXNIwu1IFLY6bkiH170WIlvHUvI=">AAACAHicbVBNS8NAEN34WetX1IMHL8EieAqJCHoRir3orYL9gCaEzXbTLt1swu5EKDEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXppwpcJxvY2l5ZXVtvbJR3dza3tk19/bbKskkoS2S8ER2Q6woZ4K2gAGn3VRSHIecdsJRY+J3HqhULBH3ME6pH+OBYBEjGLQUmIcepxHYt8Gg40k2GMJjkDeKKycwa47tTGEtErckNVSiGZhfXj8hWUwFEI6V6rlOCn6OJTDCaVH1MkVTTEZ4QHuaChxT5efTBwrrRCt9K0qkLgHWVP09keNYqXEc6s4Yw1DNexPxP6+XQXTp50ykGVBBZouijFuQWJM0rD6TlAAfa4KJZPpWiwyxxAR0ZlUdgjv/8iJpn9muY7t357X6dRlHBR2hY3SKXHSB6ugGNVELEVSgZ/SK3own48V4Nz5mrUtGOXOA/sD4/AE9c5Yp</latexit><latexit sha1_base64="kXNIwu1IFLY6bkiH170WIlvHUvI=">AAACAHicbVBNS8NAEN34WetX1IMHL8EieAqJCHoRir3orYL9gCaEzXbTLt1swu5EKDEX/4oXD4p49Wd489+4bXPQ1gcDj/dmmJkXppwpcJxvY2l5ZXVtvbJR3dza3tk19/bbKskkoS2S8ER2Q6woZ4K2gAGn3VRSHIecdsJRY+J3HqhULBH3ME6pH+OBYBEjGLQUmIcepxHYt8Gg40k2GMJjkDeKKycwa47tTGEtErckNVSiGZhfXj8hWUwFEI6V6rlOCn6OJTDCaVH1MkVTTEZ4QHuaChxT5efTBwrrRCt9K0qkLgHWVP09keNYqXEc6s4Yw1DNexPxP6+XQXTp50ykGVBBZouijFuQWJM0rD6TlAAfa4KJZPpWiwyxxAR0ZlUdgjv/8iJpn9muY7t357X6dRlHBR2hY3SKXHSB6ugGNVELEVSgZ/SK3own48V4Nz5mrUtGOXOA/sD4/AE9c5Yp</latexit>
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<latexit sha1_base64="qRAp/hTqncDKMNYhESz5NToZyYQ=">AAACAHicbVBNS8NAEN34WetX1IMHL8EieAqJCHoRir148FDBfkATwma7aZduNmF3IpSYi3/FiwdFvPozvPlv3LY5aOuDgcd7M8zMC1POFDjOt7G0vLK6tl7ZqG5ube/smnv7bZVkktAWSXgiuyFWlDNBW8CA024qKY5DTjvhqDHxOw9UKpaIexin1I/xQLCIEQxaCszD22DgcRqB3fEkGwzhMcgbxZUTmDXHdqawFolbkhoq0QzML6+fkCymAgjHSvVcJwU/xxIY4bSoepmiKSYjPKA9TQWOqfLz6QOFdaKVvhUlUpcAa6r+nshxrNQ4DnVnjGGo5r2J+J/XyyC69HMm0gyoILNFUcYtSKxJGlafSUqAjzXBRDJ9q0WGWGICOrOqDsGdf3mRtM9s17Hdu/Na/bqMo4KO0DE6RS66QHV0g5qohQgq0DN6RW/Gk/FivBsfs9Ylo5w5QH9gfP4AQfyWLA==</latexit><latexit sha1_base64="qRAp/hTqncDKMNYhESz5NToZyYQ=">AAACAHicbVBNS8NAEN34WetX1IMHL8EieAqJCHoRir148FDBfkATwma7aZduNmF3IpSYi3/FiwdFvPozvPlv3LY5aOuDgcd7M8zMC1POFDjOt7G0vLK6tl7ZqG5ube/smnv7bZVkktAWSXgiuyFWlDNBW8CA024qKY5DTjvhqDHxOw9UKpaIexin1I/xQLCIEQxaCszD22DgcRqB3fEkGwzhMcgbxZUTmDXHdqawFolbkhoq0QzML6+fkCymAgjHSvVcJwU/xxIY4bSoepmiKSYjPKA9TQWOqfLz6QOFdaKVvhUlUpcAa6r+nshxrNQ4DnVnjGGo5r2J+J/XyyC69HMm0gyoILNFUcYtSKxJGlafSUqAjzXBRDJ9q0WGWGICOrOqDsGdf3mRtM9s17Hdu/Na/bqMo4KO0DE6RS66QHV0g5qohQgq0DN6RW/Gk/FivBsfs9Ylo5w5QH9gfP4AQfyWLA==</latexit><latexit sha1_base64="qRAp/hTqncDKMNYhESz5NToZyYQ=">AAACAHicbVBNS8NAEN34WetX1IMHL8EieAqJCHoRir148FDBfkATwma7aZduNmF3IpSYi3/FiwdFvPozvPlv3LY5aOuDgcd7M8zMC1POFDjOt7G0vLK6tl7ZqG5ube/smnv7bZVkktAWSXgiuyFWlDNBW8CA024qKY5DTjvhqDHxOw9UKpaIexin1I/xQLCIEQxaCszD22DgcRqB3fEkGwzhMcgbxZUTmDXHdqawFolbkhoq0QzML6+fkCymAgjHSvVcJwU/xxIY4bSoepmiKSYjPKA9TQWOqfLz6QOFdaKVvhUlUpcAa6r+nshxrNQ4DnVnjGGo5r2J+J/XyyC69HMm0gyoILNFUcYtSKxJGlafSUqAjzXBRDJ9q0WGWGICOrOqDsGdf3mRtM9s17Hdu/Na/bqMo4KO0DE6RS66QHV0g5qohQgq0DN6RW/Gk/FivBsfs9Ylo5w5QH9gfP4AQfyWLA==</latexit><latexit sha1_base64="qRAp/hTqncDKMNYhESz5NToZyYQ=">AAACAHicbVBNS8NAEN34WetX1IMHL8EieAqJCHoRir148FDBfkATwma7aZduNmF3IpSYi3/FiwdFvPozvPlv3LY5aOuDgcd7M8zMC1POFDjOt7G0vLK6tl7ZqG5ube/smnv7bZVkktAWSXgiuyFWlDNBW8CA024qKY5DTjvhqDHxOw9UKpaIexin1I/xQLCIEQxaCszD22DgcRqB3fEkGwzhMcgbxZUTmDXHdqawFolbkhoq0QzML6+fkCymAgjHSvVcJwU/xxIY4bSoepmiKSYjPKA9TQWOqfLz6QOFdaKVvhUlUpcAa6r+nshxrNQ4DnVnjGGo5r2J+J/XyyC69HMm0gyoILNFUcYtSKxJGlafSUqAjzXBRDJ9q0WGWGICOrOqDsGdf3mRtM9s17Hdu/Na/bqMo4KO0DE6RS66QHV0g5qohQgq0DN6RW/Gk/FivBsfs9Ylo5w5QH9gfP4AQfyWLA==</latexit>

C
<latexit sha1_base64="qitYjHnTvWLLMhbcMUcBblbEEo8=">AAAB6HicbZC7SwNBEMbnfMb4ilraLAbBKtzZaCMG01gmYB6QHGFvM5es2ds7dveEcATsbSwUsfWfsbfzv3HzKDTxg4Uf3zfDzkyQCK6N6347K6tr6xubua389s7u3n7h4LCh41QxrLNYxKoVUI2CS6wbbgS2EoU0CgQ2g2FlkjcfUGkeyzszStCPaF/ykDNqrFWrdAtFt+RORZbBm0Px+jN/9QgA1W7hq9OLWRqhNExQrduemxg/o8pwJnCc76QaE8qGtI9ti5JGqP1sOuiYnFqnR8JY2ScNmbq/OzIaaT2KAlsZUTPQi9nE/C9rpya89DMuk9SgZLOPwlQQE5PJ1qTHFTIjRhYoU9zOStiAKsqMvU3eHsFbXHkZGuclzy15NbdYvoGZcnAMJ3AGHlxAGW6hCnVggPAEL/Dq3DvPzpvzPitdceY9R/BHzscPA+yOkA==</latexit><latexit sha1_base64="EQAAM1j/Ie8eqC8qE7NRLV0Spmg=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIVdG23EYBrLBMwFkiXMTs4mY2Znl5lZISx5AhsLRWz1YextxLdxcik08YeBj/8/hznnBAlnSrvut5VbWV1b38hv2lvbO7t7hf2DhopTSbFOYx7LVkAUciawrpnm2Eokkijg2AyGlUnevEepWCxu9ShBPyJ9wUJGiTZWrdItFN2SO5WzDN4cilcf9mXy/mVXu4XPTi+maYRCU06Uantuov2MSM0ox7HdSRUmhA5JH9sGBYlQ+dl00LFzYpyeE8bSPKGdqfu7IyORUqMoMJUR0QO1mE3M/7J2qsMLP2MiSTUKOvsoTLmjY2eytdNjEqnmIwOESmZmdeiASEK1uY1tjuAtrrwMjbOS55a8mlssX8NMeTiCYzgFD86hDDdQhTpQQHiAJ3i27qxH68V6nZXmrHnPIfyR9fYD9WyQBA==</latexit><latexit sha1_base64="EQAAM1j/Ie8eqC8qE7NRLV0Spmg=">AAAB6HicbZC7SgNBFIbPxltcb1FLm8UgWIVdG23EYBrLBMwFkiXMTs4mY2Znl5lZISx5AhsLRWz1YextxLdxcik08YeBj/8/hznnBAlnSrvut5VbWV1b38hv2lvbO7t7hf2DhopTSbFOYx7LVkAUciawrpnm2Eokkijg2AyGlUnevEepWCxu9ShBPyJ9wUJGiTZWrdItFN2SO5WzDN4cilcf9mXy/mVXu4XPTi+maYRCU06Uantuov2MSM0ox7HdSRUmhA5JH9sGBYlQ+dl00LFzYpyeE8bSPKGdqfu7IyORUqMoMJUR0QO1mE3M/7J2qsMLP2MiSTUKOvsoTLmjY2eytdNjEqnmIwOESmZmdeiASEK1uY1tjuAtrrwMjbOS55a8mlssX8NMeTiCYzgFD86hDDdQhTpQQHiAJ3i27qxH68V6nZXmrHnPIfyR9fYD9WyQBA==</latexit><latexit sha1_base64="n9q4lqwqCrBAGkuJ+w9AiHHXDD4=">AAAB6HicbVA9TwJBEJ3DL8Qv1NJmIzGxInc2UhJpLCGRjwQuZG+Zg5W9vcvungm58AtsLDTG1p9k579xgSsUfMkkL+/NZGZekAiujet+O4Wt7Z3dveJ+6eDw6PikfHrW0XGqGLZZLGLVC6hGwSW2DTcCe4lCGgUCu8G0sfC7T6g0j+WDmSXoR3QsecgZNVZqNYblilt1lyCbxMtJBXI0h+WvwShmaYTSMEG17ntuYvyMKsOZwHlpkGpMKJvSMfYtlTRC7WfLQ+fkyiojEsbKljRkqf6eyGik9SwKbGdEzUSvewvxP6+fmrDmZ1wmqUHJVovCVBATk8XXZMQVMiNmllCmuL2VsAlVlBmbTcmG4K2/vEk6N1XPrXott1K/y+MowgVcwjV4cAt1uIcmtIEBwjO8wpvz6Lw4787HqrXg5DPn8AfO5w+UpYzD</latexit>



Comments

• Since closedness is preserved under restriction, 
one normally expects trivially

• Failure of      to be hamiltonian on      ,             
would indicate that restriction           has not been 
done properly

Lg W |C = �IgW + Ig�W = 0
<latexit sha1_base64="GQx3x2pvrZOCCm9FbBDRMiaSh6U=">AAACGXicbVDLSgMxFM3Ud31VXboJFkEQyowIuhFENwouFGyn0ClDJr0zDc08SO4IZexvuPFX3LhQxKWu/BvTOgtfBxJOzrmXm3uCTAqNtv1hVaamZ2bn5heqi0vLK6u1tfWWTnPFoclTmap2wDRIkUATBUpoZwpYHEhwg8Hp2HdvQGmRJtc4zKAbsygRoeAMjeTX7As/8iSE2HA9JaI+3vrF6ejI64FERs/9iLq75i7f7pHt1+p2w56A/iVOSeqkxKVfe/N6Kc9jSJBLpnXHsTPsFkyh4BJGVS/XkDE+YBF0DE1YDLpbTDYb0W2j9GiYKnMSpBP1e0fBYq2HcWAqY4Z9/dsbi/95nRzDw24hkixHSPjXoDCXFFM6jon2hAKOcmgI40qYv1LeZ4pxNGFWTQjO75X/ktZew7EbztV+/fikjGOebJItskMcckCOyRm5JE3CyR15IE/k2bq3Hq0X6/WrtGKVPRvkB6z3T9n/n4Y=</latexit><latexit sha1_base64="GQx3x2pvrZOCCm9FbBDRMiaSh6U=">AAACGXicbVDLSgMxFM3Ud31VXboJFkEQyowIuhFENwouFGyn0ClDJr0zDc08SO4IZexvuPFX3LhQxKWu/BvTOgtfBxJOzrmXm3uCTAqNtv1hVaamZ2bn5heqi0vLK6u1tfWWTnPFoclTmap2wDRIkUATBUpoZwpYHEhwg8Hp2HdvQGmRJtc4zKAbsygRoeAMjeTX7As/8iSE2HA9JaI+3vrF6ejI64FERs/9iLq75i7f7pHt1+p2w56A/iVOSeqkxKVfe/N6Kc9jSJBLpnXHsTPsFkyh4BJGVS/XkDE+YBF0DE1YDLpbTDYb0W2j9GiYKnMSpBP1e0fBYq2HcWAqY4Z9/dsbi/95nRzDw24hkixHSPjXoDCXFFM6jon2hAKOcmgI40qYv1LeZ4pxNGFWTQjO75X/ktZew7EbztV+/fikjGOebJItskMcckCOyRm5JE3CyR15IE/k2bq3Hq0X6/WrtGKVPRvkB6z3T9n/n4Y=</latexit><latexit sha1_base64="GQx3x2pvrZOCCm9FbBDRMiaSh6U=">AAACGXicbVDLSgMxFM3Ud31VXboJFkEQyowIuhFENwouFGyn0ClDJr0zDc08SO4IZexvuPFX3LhQxKWu/BvTOgtfBxJOzrmXm3uCTAqNtv1hVaamZ2bn5heqi0vLK6u1tfWWTnPFoclTmap2wDRIkUATBUpoZwpYHEhwg8Hp2HdvQGmRJtc4zKAbsygRoeAMjeTX7As/8iSE2HA9JaI+3vrF6ejI64FERs/9iLq75i7f7pHt1+p2w56A/iVOSeqkxKVfe/N6Kc9jSJBLpnXHsTPsFkyh4BJGVS/XkDE+YBF0DE1YDLpbTDYb0W2j9GiYKnMSpBP1e0fBYq2HcWAqY4Z9/dsbi/95nRzDw24hkixHSPjXoDCXFFM6jon2hAKOcmgI40qYv1LeZ4pxNGFWTQjO75X/ktZew7EbztV+/fikjGOebJItskMcckCOyRm5JE3CyR15IE/k2bq3Hq0X6/WrtGKVPRvkB6z3T9n/n4Y=</latexit><latexit sha1_base64="GQx3x2pvrZOCCm9FbBDRMiaSh6U=">AAACGXicbVDLSgMxFM3Ud31VXboJFkEQyowIuhFENwouFGyn0ClDJr0zDc08SO4IZexvuPFX3LhQxKWu/BvTOgtfBxJOzrmXm3uCTAqNtv1hVaamZ2bn5heqi0vLK6u1tfWWTnPFoclTmap2wDRIkUATBUpoZwpYHEhwg8Hp2HdvQGmRJtc4zKAbsygRoeAMjeTX7As/8iSE2HA9JaI+3vrF6ejI64FERs/9iLq75i7f7pHt1+p2w56A/iVOSeqkxKVfe/N6Kc9jSJBLpnXHsTPsFkyh4BJGVS/XkDE+YBF0DE1YDLpbTDYb0W2j9GiYKnMSpBP1e0fBYq2HcWAqY4Z9/dsbi/95nRzDw24hkixHSPjXoDCXFFM6jon2hAKOcmgI40qYv1LeZ4pxNGFWTQjO75X/ktZew7EbztV+/fikjGOebJItskMcckCOyRm5JE3CyR15IE/k2bq3Hq0X6/WrtGKVPRvkB6z3T9n/n4Y=</latexit>

g
<latexit sha1_base64="EiJK/E3trRLz9TAmnUyajZ6CuPw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORqUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzHWM6w==</latexit><latexit sha1_base64="EiJK/E3trRLz9TAmnUyajZ6CuPw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORqUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzHWM6w==</latexit><latexit sha1_base64="EiJK/E3trRLz9TAmnUyajZ6CuPw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORqUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzHWM6w==</latexit><latexit sha1_base64="EiJK/E3trRLz9TAmnUyajZ6CuPw=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORqUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AzHWM6w==</latexit>

C
<latexit sha1_base64="/9k1Jv5/ArFaNoalXd7NEFzrfuc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOxF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoJJfe53nlBpHssHM03Qj+hI8pAzaqzUrA/KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryu1uzyOIpzBOVyCBzdQg3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AleWMxw==</latexit><latexit sha1_base64="/9k1Jv5/ArFaNoalXd7NEFzrfuc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOxF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoJJfe53nlBpHssHM03Qj+hI8pAzaqzUrA/KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryu1uzyOIpzBOVyCBzdQg3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AleWMxw==</latexit><latexit sha1_base64="/9k1Jv5/ArFaNoalXd7NEFzrfuc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOxF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoJJfe53nlBpHssHM03Qj+hI8pAzaqzUrA/KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryu1uzyOIpzBOVyCBzdQg3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AleWMxw==</latexit><latexit sha1_base64="/9k1Jv5/ArFaNoalXd7NEFzrfuc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GOxF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoJJfe53nlBpHssHM03Qj+hI8pAzaqzUrA/KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1U9t+o1ryu1uzyOIpzBOVyCBzdQg3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AleWMxw==</latexit>

W |C
<latexit sha1_base64="SugpkyaQAhfldGwdEcgEd7Vuisg=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0hE0GOxF48V7Ac0IWy2m3bpZhN2J4US+0+8eFDEq//Em//GbZuDtj4YeLw3w8y8KBNcg+t+W5WNza3tnepubW//4PDIPj7p6DRXlLVpKlLVi4hmgkvWBg6C9TLFSBIJ1o3GzbnfnTCleSofYZqxICFDyWNOCRgptG1fsBicrq/4cARPYTO0667jLoDXiVeSOirRCu0vf5DSPGESqCBa9z03g6AgCjgVbFbzc80yQsdkyPqGSpIwHRSLy2f4wigDHKfKlAS8UH9PFCTReppEpjMhMNKr3lz8z+vnEN8GBZdZDkzS5aI4FxhSPI8BD7hiFMTUEEIVN7diOiKKUDBh1UwI3urL66Rz5Xiu4z1c1xt3ZRxVdIbO0SXy0A1qoHvUQm1E0QQ9o1f0ZhXWi/VufSxbK1Y5c4r+wPr8AU91k28=</latexit><latexit sha1_base64="SugpkyaQAhfldGwdEcgEd7Vuisg=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0hE0GOxF48V7Ac0IWy2m3bpZhN2J4US+0+8eFDEq//Em//GbZuDtj4YeLw3w8y8KBNcg+t+W5WNza3tnepubW//4PDIPj7p6DRXlLVpKlLVi4hmgkvWBg6C9TLFSBIJ1o3GzbnfnTCleSofYZqxICFDyWNOCRgptG1fsBicrq/4cARPYTO0667jLoDXiVeSOirRCu0vf5DSPGESqCBa9z03g6AgCjgVbFbzc80yQsdkyPqGSpIwHRSLy2f4wigDHKfKlAS8UH9PFCTReppEpjMhMNKr3lz8z+vnEN8GBZdZDkzS5aI4FxhSPI8BD7hiFMTUEEIVN7diOiKKUDBh1UwI3urL66Rz5Xiu4z1c1xt3ZRxVdIbO0SXy0A1qoHvUQm1E0QQ9o1f0ZhXWi/VufSxbK1Y5c4r+wPr8AU91k28=</latexit><latexit sha1_base64="SugpkyaQAhfldGwdEcgEd7Vuisg=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0hE0GOxF48V7Ac0IWy2m3bpZhN2J4US+0+8eFDEq//Em//GbZuDtj4YeLw3w8y8KBNcg+t+W5WNza3tnepubW//4PDIPj7p6DRXlLVpKlLVi4hmgkvWBg6C9TLFSBIJ1o3GzbnfnTCleSofYZqxICFDyWNOCRgptG1fsBicrq/4cARPYTO0667jLoDXiVeSOirRCu0vf5DSPGESqCBa9z03g6AgCjgVbFbzc80yQsdkyPqGSpIwHRSLy2f4wigDHKfKlAS8UH9PFCTReppEpjMhMNKr3lz8z+vnEN8GBZdZDkzS5aI4FxhSPI8BD7hiFMTUEEIVN7diOiKKUDBh1UwI3urL66Rz5Xiu4z1c1xt3ZRxVdIbO0SXy0A1qoHvUQm1E0QQ9o1f0ZhXWi/VufSxbK1Y5c4r+wPr8AU91k28=</latexit><latexit sha1_base64="SugpkyaQAhfldGwdEcgEd7Vuisg=">AAAB+XicbVBNS8NAEN3Ur1q/oh69LBbBU0hE0GOxF48V7Ac0IWy2m3bpZhN2J4US+0+8eFDEq//Em//GbZuDtj4YeLw3w8y8KBNcg+t+W5WNza3tnepubW//4PDIPj7p6DRXlLVpKlLVi4hmgkvWBg6C9TLFSBIJ1o3GzbnfnTCleSofYZqxICFDyWNOCRgptG1fsBicrq/4cARPYTO0667jLoDXiVeSOirRCu0vf5DSPGESqCBa9z03g6AgCjgVbFbzc80yQsdkyPqGSpIwHRSLy2f4wigDHKfKlAS8UH9PFCTReppEpjMhMNKr3lz8z+vnEN8GBZdZDkzS5aI4FxhSPI8BD7hiFMTUEEIVN7diOiKKUDBh1UwI3urL66Rz5Xiu4z1c1xt3ZRxVdIbO0SXy0A1qoHvUQm1E0QQ9o1f0ZhXWi/VufSxbK1Y5c4r+wPr8AU91k28=</latexit>

IgW 6= �Hg
<latexit sha1_base64="NjPbTKMsoVwAyn2x4GtBpeb9xDM=">AAAB+3icbVDLSsNAFJ3UV62vWpduBovgqiQi6LLopu4q2Ac0IUwmN+nQySTOTMQS+ituXCji1h9x5984fSy09cCFwzn3cu89QcaZ0rb9bZXW1jc2t8rblZ3dvf2D6mGtq9JcUujQlKeyHxAFnAnoaKY59DMJJAk49ILRzdTvPYJULBX3epyBl5BYsIhRoo3kV2u3ftxzBTy4IXBNcMuP/Wrdbtgz4FXiLEgdLdD2q19umNI8AaEpJ0oNHDvTXkGkZpTDpOLmCjJCRySGgaGCJKC8Ynb7BJ8aJcRRKk0JjWfq74mCJEqNk8B0JkQP1bI3Ff/zBrmOrryCiSzXIOh8UZRzrFM8DQKHTALVfGwIoZKZWzEdEkmoNnFVTAjO8surpHvecOyGc3dRb14v4iijY3SCzpCDLlETtVAbdRBFT+gZvaI3a2K9WO/Wx7y1ZC1mjtAfWJ8/V7GT+Q==</latexit><latexit sha1_base64="NjPbTKMsoVwAyn2x4GtBpeb9xDM=">AAAB+3icbVDLSsNAFJ3UV62vWpduBovgqiQi6LLopu4q2Ac0IUwmN+nQySTOTMQS+ituXCji1h9x5984fSy09cCFwzn3cu89QcaZ0rb9bZXW1jc2t8rblZ3dvf2D6mGtq9JcUujQlKeyHxAFnAnoaKY59DMJJAk49ILRzdTvPYJULBX3epyBl5BYsIhRoo3kV2u3ftxzBTy4IXBNcMuP/Wrdbtgz4FXiLEgdLdD2q19umNI8AaEpJ0oNHDvTXkGkZpTDpOLmCjJCRySGgaGCJKC8Ynb7BJ8aJcRRKk0JjWfq74mCJEqNk8B0JkQP1bI3Ff/zBrmOrryCiSzXIOh8UZRzrFM8DQKHTALVfGwIoZKZWzEdEkmoNnFVTAjO8surpHvecOyGc3dRb14v4iijY3SCzpCDLlETtVAbdRBFT+gZvaI3a2K9WO/Wx7y1ZC1mjtAfWJ8/V7GT+Q==</latexit><latexit sha1_base64="NjPbTKMsoVwAyn2x4GtBpeb9xDM=">AAAB+3icbVDLSsNAFJ3UV62vWpduBovgqiQi6LLopu4q2Ac0IUwmN+nQySTOTMQS+ituXCji1h9x5984fSy09cCFwzn3cu89QcaZ0rb9bZXW1jc2t8rblZ3dvf2D6mGtq9JcUujQlKeyHxAFnAnoaKY59DMJJAk49ILRzdTvPYJULBX3epyBl5BYsIhRoo3kV2u3ftxzBTy4IXBNcMuP/Wrdbtgz4FXiLEgdLdD2q19umNI8AaEpJ0oNHDvTXkGkZpTDpOLmCjJCRySGgaGCJKC8Ynb7BJ8aJcRRKk0JjWfq74mCJEqNk8B0JkQP1bI3Ff/zBrmOrryCiSzXIOh8UZRzrFM8DQKHTALVfGwIoZKZWzEdEkmoNnFVTAjO8surpHvecOyGc3dRb14v4iijY3SCzpCDLlETtVAbdRBFT+gZvaI3a2K9WO/Wx7y1ZC1mjtAfWJ8/V7GT+Q==</latexit><latexit sha1_base64="NjPbTKMsoVwAyn2x4GtBpeb9xDM=">AAAB+3icbVDLSsNAFJ3UV62vWpduBovgqiQi6LLopu4q2Ac0IUwmN+nQySTOTMQS+ituXCji1h9x5984fSy09cCFwzn3cu89QcaZ0rb9bZXW1jc2t8rblZ3dvf2D6mGtq9JcUujQlKeyHxAFnAnoaKY59DMJJAk49ILRzdTvPYJULBX3epyBl5BYsIhRoo3kV2u3ftxzBTy4IXBNcMuP/Wrdbtgz4FXiLEgdLdD2q19umNI8AaEpJ0oNHDvTXkGkZpTDpOLmCjJCRySGgaGCJKC8Ynb7BJ8aJcRRKk0JjWfq74mCJEqNk8B0JkQP1bI3Ff/zBrmOrryCiSzXIOh8UZRzrFM8DQKHTALVfGwIoZKZWzEdEkmoNnFVTAjO8surpHvecOyGc3dRb14v4iijY3SCzpCDLlETtVAbdRBFT+gZvaI3a2K9WO/Wx7y1ZC1mjtAfWJ8/V7GT+Q==</latexit>
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no operator in the algebra
changes      --- there is no      .E@
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