
Axiverse Statistics
<latexit sha1_base64="ZG3XMkXqQzUqIguRobp/T9tGGco=">AAACBXicdVDLSgMxFM34rPVVdamLYBFclZn6aLur6MJlRfuAtpRMetuGZh4kd6Rl6MaNv+LGhSJu/Qd3/o3pQ1DRA4HDOecmuccNpdBo2x/W3PzC4tJyYiW5ura+sZna2q7oIFIcyjyQgaq5TIMUPpRRoIRaqIB5roSq2z8f+9VbUFoE/g0OQ2h6rOuLjuAMjdRK7TUQBqh5fDYQ4xzQazSWRsH1qJVK25mC7RROcnRK8sczclqgTsaeIE1mKLVS7412wCMPfOSSaV137BCbMVPmOgmjZCPSEDLeZ12oG+ozD3QznmwxogdGadNOoMzxkU7U7xMx87Qeeq5Jegx7+rc3Fv/y6hF28s1Y+GGE4PPpQ51IUgzouBLaFgo4yqEhjCth/kp5jynG0RSSNCV8bUr/J5VsxjnKZK+y6eLFrI4E2SX75JA4JEeK5JKUSJlwckceyBN5tu6tR+vFep1G56zZzA75AevtEyglmag=</latexit>

Viraf M. Mehta
<latexit sha1_base64="y6q+ct5LfAMfmpDvRLY7iUJS4BU=">AAACAHicdVDLSgNBEJz1bXytevDgZTAInpbd+Ii5iV68CAomCkkIs5NeM2T2wUyvGJa9+CtePCji1c/w5t84SVZQ0YKGoqqb7i4/kUKj635YE5NT0zOzc/OlhcWl5RV7da2h41RxqPNYxuraZxqkiKCOAiVcJwpY6Eu48vsnQ//qFpQWcXSJgwTaIbuJRCA4QyN17I0Wwh1qnjWEYgE9c+gZ9JDlHbvsOjXXq+1X6Zgc7hXkoEY9xx2hTAqcd+z3VjfmaQgRcsm0bnpugu2MKRRcQl5qpRoSxvvsBpqGRiwE3c5GD+R02yhdGsTKVIR0pH6fyFio9SD0TWfIsKd/e0PxL6+ZYnDYzkSUpAgRHy8KUkkxpsM0aFco4CgHhjCuhLmV8h5TjKPJrGRC+PqU/k8aFcfbdSoXlfLRcRHHHNkkW2SHeKRKjsgpOSd1wklOHsgTebburUfrxXodt05Yxcw6+QHr7RPAq5aE</latexit>

viraf.mehta@uni-goettingen.de
<latexit sha1_base64="ke9fVdb5+CrpurEB4WqhFYZfs6s=">AAACD3icdVDLSgNBEJz1bXxFPXoZDIoXl934DHgIePGoYBIhCWF20psMzs4uM71iWPIHXvwVLx4U8erVm3/j5CGoaEFDUdVNd1eQSGHQ8z6cicmp6ZnZufncwuLS8kp+da1q4lRzqPBYxvoqYAakUFBBgRKuEg0sCiTUguvTgV+7AW1ErC6xl0AzYh0lQsEZWqmV324g3CJidiM0C90IusjKqRK7nRgQheqActvQb+ULnlvy/NLBER2R4/0xOSxR3/WGKJAxzlv590Y75mkECrlkxtR9L8FmxjQKLqGfa6QGEsavWQfqlioWgWlmw3/6dMsqbRrG2pZCOlS/T2QsMqYXBbYzYtg1v72B+JdXTzE8bmZCJSmC4qNFYSopxnQQDm0LDRxlzxLGtbC3Ut5lmnG0EeZsCF+f0v9Jtej6e27xolgon4zjmCMbZJPsEJ8ckTI5I+ekQji5Iw/kiTw7986j8+K8jlonnPHMOvkB5+0TwxCdvQ==</latexit>

O
<latexit sha1_base64="brc/nfoUy/O3pTmECBWo0sRI5LM=">AAAB8XicdVDLSsNAFJ34rPVVdelmsAiuQlIfbXcFN+6sYB/ahjKZTtqhk0mYuRFL6F+4caGIW//GnX/jtI2gogcuHM65l3vv8WPBNTjOh7WwuLS8sppby69vbG5tF3Z2mzpKFGUNGolItX2imeCSNYCDYO1YMRL6grX80fnUb90xpXkkr2EcMy8kA8kDTgkY6bYL7B40TS8nvULRsauOWz0t4zmpnGTkrIpd25mhiDLUe4X3bj+iScgkUEG07rhODF5KFHAq2CTfTTSLCR2RAesYKknItJfOLp7gQ6P0cRApUxLwTP0+kZJQ63Hom86QwFD/9qbiX14ngaDipVzGCTBJ54uCRGCI8PR93OeKURBjQwhV3NyK6ZAoQsGElDchfH2K/yfNku0e26WrUrF2k8WRQ/voAB0hF5VRDV2gOmogiiR6QE/o2dLWo/Vivc5bF6xsZg/9gPX2CZBZkZU=</latexit>

p<latexit sha1_base64="icoW/XpFKEtmUCPOT46PVlup/mA=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VwFZL6aLsruHFZwT60DWUynbRDJ5MwcyOW0L9w40IRt/6NO//GaRtBRQ9cOJxzL/fe48eCa3CcDyu3tLyyupZfL2xsbm3vFHf3WjpKFGVNGolIdXyimeCSNYGDYJ1YMRL6grX98cXMb98xpXkkr2ESMy8kQ8kDTgkY6bYH7B40TeNpv1hy7Jrj1s4qeEGqpxk5r2HXduYooQyNfvG9N4hoEjIJVBCtu64Tg5cSBZwKNi30Es1iQsdkyLqGShIy7aXzi6f4yCgDHETKlAQ8V79PpCTUehL6pjMkMNK/vZn4l9dNIKh6KZdxAkzSxaIgERgiPHsfD7hiFMTEEEIVN7diOiKKUDAhFUwIX5/i/0mrbLsndvmqXKrfZHHk0QE6RMfIRRVUR5eogZqIIoke0BN6trT1aL1Yr4vWnJXN7KMfsN4+AcJ+kbY=</latexit>

t
<latexit sha1_base64="2YkCUzuIbosdDRv5l6qQ3jgF25A=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VwFZL6aLsruHFZwT60DWUynbRDJ5MwcyOW0L9w40IRt/6NO//GaRtBRQ9cOJxzL/fe48eCa3CcDyu3tLyyupZfL2xsbm3vFHf3WjpKFGVNGolIdXyimeCSNYGDYJ1YMRL6grX98cXMb98xpXkkr2ESMy8kQ8kDTgkY6bYH7B40TWHaL5Ycu+a4tbMKXpDqaUbOa9i1nTlKKEOjX3zvDSKahEwCFUTrruvE4KVEAaeCTQu9RLOY0DEZsq6hkoRMe+n84ik+MsoAB5EyJQHP1e8TKQm1noS+6QwJjPRvbyb+5XUTCKpeymWcAJN0sShIBIYIz97HA64YBTExhFDFza2YjogiFExIBRPC16f4f9Iq2+6JXb4ql+o3WRx5dIAO0TFyUQXV0SVqoCaiSKIH9ISeLW09Wi/W66I1Z2Uz++gHrLdPyJKRug==</latexit> i

<latexit sha1_base64="zyaaQEU5URx9ZRNKqUl5YLXH1iI=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VwFZL6aLsruHFZwT60DWUynbRDJ5MwcyOW0L9w40IRt/6NO//GaRtBRQ9cOJxzL/fe48eCa3CcDyu3tLyyupZfL2xsbm3vFHf3WjpKFGVNGolIdXyimeCSNYGDYJ1YMRL6grX98cXMb98xpXkkr2ESMy8kQ8kDTgkY6bYH7B40Tfm0Xyw5ds1xa2cVvCDV04yc17BrO3OUUIZGv/jeG0Q0CZkEKojWXdeJwUuJAk4FmxZ6iWYxoWMyZF1DJQmZ9tL5xVN8ZJQBDiJlSgKeq98nUhJqPQl90xkSGOnf3kz8y+smEFS9lMs4ASbpYlGQCAwRnr2PB1wxCmJiCKGKm1sxHRFFKJiQCiaEr0/x/6RVtt0Tu3xVLtVvsjjy6AAdomPkogqqo0vUQE1EkUQP6Ak9W9p6tF6s10Vrzspm9tEPWG+ft9uRrw==</latexit> m
<latexit sha1_base64="MCe+DaAOPqmAe3aTFnKjsTt5b3k=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VwFZL6aLsruHFZwT60DWUynbRDJ5MwcyOW0L9w40IRt/6NO//GaRtBRQ9cOJxzL/fe48eCa3CcDyu3tLyyupZfL2xsbm3vFHf3WjpKFGVNGolIdXyimeCSNYGDYJ1YMRL6grX98cXMb98xpXkkr2ESMy8kQ8kDTgkY6bYH7B40TcNpv1hy7Jrj1s4qeEGqpxk5r2HXduYooQyNfvG9N4hoEjIJVBCtu64Tg5cSBZwKNi30Es1iQsdkyLqGShIy7aXzi6f4yCgDHETKlAQ8V79PpCTUehL6pjMkMNK/vZn4l9dNIKh6KZdxAkzSxaIgERgiPHsfD7hiFMTEEEIVN7diOiKKUDAhFUwIX5/i/0mrbLsndvmqXKrfZHHk0QE6RMfIRRVUR5eogZqIIoke0BN6trT1aL1Yr4vWnJXN7KMfsN4+Ab3vkbM=</latexit> a

<latexit sha1_base64="U9YFaQ54Dc3JidEwOOqXQxD4G7Q=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VwFZL6aLsruHFZwT60DWUynbRDJ5MwcyOW0L9w40IRt/6NO//GaRtBRQ9cOJxzL/fe48eCa3CcDyu3tLyyupZfL2xsbm3vFHf3WjpKFGVNGolIdXyimeCSNYGDYJ1YMRL6grX98cXMb98xpXkkr2ESMy8kQ8kDTgkY6bYH7B40Tcm0Xyw5ds1xa2cVvCDV04yc17BrO3OUUIZGv/jeG0Q0CZkEKojWXdeJwUuJAk4FmxZ6iWYxoWMyZF1DJQmZ9tL5xVN8ZJQBDiJlSgKeq98nUhJqPQl90xkSGOnf3kz8y+smEFS9lMs4ASbpYlGQCAwRnr2PB1wxCmJiCKGKm1sxHRFFKJiQCiaEr0/x/6RVtt0Tu3xVLtVvsjjy6AAdomPkogqqo0vUQE1EkUQP6Ak9W9p6tF6s10Vrzspm9tEPWG+fq7ORpw==</latexit>

O
<latexit sha1_base64="brc/nfoUy/O3pTmECBWo0sRI5LM=">AAAB8XicdVDLSsNAFJ34rPVVdelmsAiuQlIfbXcFN+6sYB/ahjKZTtqhk0mYuRFL6F+4caGIW//GnX/jtI2gogcuHM65l3vv8WPBNTjOh7WwuLS8sppby69vbG5tF3Z2mzpKFGUNGolItX2imeCSNYCDYO1YMRL6grX80fnUb90xpXkkr2EcMy8kA8kDTgkY6bYL7B40TS8nvULRsauOWz0t4zmpnGTkrIpd25mhiDLUe4X3bj+iScgkUEG07rhODF5KFHAq2CTfTTSLCR2RAesYKknItJfOLp7gQ6P0cRApUxLwTP0+kZJQ63Hom86QwFD/9qbiX14ngaDipVzGCTBJ54uCRGCI8PR93OeKURBjQwhV3NyK6ZAoQsGElDchfH2K/yfNku0e26WrUrF2k8WRQ/voAB0hF5VRDV2gOmogiiR6QE/o2dLWo/Vivc5bF6xsZg/9gPX2CZBZkZU=</latexit>

p<latexit sha1_base64="icoW/XpFKEtmUCPOT46PVlup/mA=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VwFZL6aLsruHFZwT60DWUynbRDJ5MwcyOW0L9w40IRt/6NO//GaRtBRQ9cOJxzL/fe48eCa3CcDyu3tLyyupZfL2xsbm3vFHf3WjpKFGVNGolIdXyimeCSNYGDYJ1YMRL6grX98cXMb98xpXkkr2ESMy8kQ8kDTgkY6bYH7B40TeNpv1hy7Jrj1s4qeEGqpxk5r2HXduYooQyNfvG9N4hoEjIJVBCtu64Tg5cSBZwKNi30Es1iQsdkyLqGShIy7aXzi6f4yCgDHETKlAQ8V79PpCTUehL6pjMkMNK/vZn4l9dNIKh6KZdxAkzSxaIgERgiPHsfD7hiFMTEEEIVN7diOiKKUDAhFUwIX5/i/0mrbLsndvmqXKrfZHHk0QE6RMfIRRVUR5eogZqIIoke0BN6trT1aL1Yr4vWnJXN7KMfsN4+AcJ+kbY=</latexit>

t
<latexit sha1_base64="2YkCUzuIbosdDRv5l6qQ3jgF25A=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VwFZL6aLsruHFZwT60DWUynbRDJ5MwcyOW0L9w40IRt/6NO//GaRtBRQ9cOJxzL/fe48eCa3CcDyu3tLyyupZfL2xsbm3vFHf3WjpKFGVNGolIdXyimeCSNYGDYJ1YMRL6grX98cXMb98xpXkkr2ESMy8kQ8kDTgkY6bYH7B40TWHaL5Ycu+a4tbMKXpDqaUbOa9i1nTlKKEOjX3zvDSKahEwCFUTrruvE4KVEAaeCTQu9RLOY0DEZsq6hkoRMe+n84ik+MsoAB5EyJQHP1e8TKQm1noS+6QwJjPRvbyb+5XUTCKpeymWcAJN0sShIBIYIz97HA64YBTExhFDFza2YjogiFExIBRPC16f4f9Iq2+6JXb4ql+o3WRx5dIAO0TFyUQXV0SVqoCaiSKIH9ISeLW09Wi/W66I1Z2Uz++gHrLdPyJKRug==</latexit> i

<latexit sha1_base64="zyaaQEU5URx9ZRNKqUl5YLXH1iI=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VwFZL6aLsruHFZwT60DWUynbRDJ5MwcyOW0L9w40IRt/6NO//GaRtBRQ9cOJxzL/fe48eCa3CcDyu3tLyyupZfL2xsbm3vFHf3WjpKFGVNGolIdXyimeCSNYGDYJ1YMRL6grX98cXMb98xpXkkr2ESMy8kQ8kDTgkY6bYH7B40Tfm0Xyw5ds1xa2cVvCDV04yc17BrO3OUUIZGv/jeG0Q0CZkEKojWXdeJwUuJAk4FmxZ6iWYxoWMyZF1DJQmZ9tL5xVN8ZJQBDiJlSgKeq98nUhJqPQl90xkSGOnf3kz8y+smEFS9lMs4ASbpYlGQCAwRnr2PB1wxCmJiCKGKm1sxHRFFKJiQCiaEr0/x/6RVtt0Tu3xVLtVvsjjy6AAdomPkogqqo0vUQE1EkUQP6Ak9W9p6tF6s10Vrzspm9tEPWG+ft9uRrw==</latexit> m
<latexit sha1_base64="MCe+DaAOPqmAe3aTFnKjsTt5b3k=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VwFZL6aLsruHFZwT60DWUynbRDJ5MwcyOW0L9w40IRt/6NO//GaRtBRQ9cOJxzL/fe48eCa3CcDyu3tLyyupZfL2xsbm3vFHf3WjpKFGVNGolIdXyimeCSNYGDYJ1YMRL6grX98cXMb98xpXkkr2ESMy8kQ8kDTgkY6bYH7B40TcNpv1hy7Jrj1s4qeEGqpxk5r2HXduYooQyNfvG9N4hoEjIJVBCtu64Tg5cSBZwKNi30Es1iQsdkyLqGShIy7aXzi6f4yCgDHETKlAQ8V79PpCTUehL6pjMkMNK/vZn4l9dNIKh6KZdxAkzSxaIgERgiPHsfD7hiFMTEEEIVN7diOiKKUDAhFUwIX5/i/0mrbLsndvmqXKrfZHHk0QE6RMfIRRVUR5eogZqIIoke0BN6trT1aL1Yr4vWnJXN7KMfsN4+Ab3vkbM=</latexit> a

<latexit sha1_base64="U9YFaQ54Dc3JidEwOOqXQxD4G7Q=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VwFZL6aLsruHFZwT60DWUynbRDJ5MwcyOW0L9w40IRt/6NO//GaRtBRQ9cOJxzL/fe48eCa3CcDyu3tLyyupZfL2xsbm3vFHf3WjpKFGVNGolIdXyimeCSNYGDYJ1YMRL6grX98cXMb98xpXkkr2ESMy8kQ8kDTgkY6bYH7B40Tcm0Xyw5ds1xa2cVvCDV04yc17BrO3OUUIZGv/jeG0Q0CZkEKojWXdeJwUuJAk4FmxZ6iWYxoWMyZF1DJQmZ9tL5xVN8ZJQBDiJlSgKeq98nUhJqPQl90xkSGOnf3kz8y+smEFS9lMs4ASbpYlGQCAwRnr2PB1wxCmJiCKGKm1sxHRFFKJiQCiaEr0/x/6RVtt0Tu3xVLtVvsjjy6AAdomPkogqqo0vUQE1EkUQP6Ak9W9p6tF6s10Vrzspm9tEPWG+fq7ORpw==</latexit>

O
<latexit sha1_base64="brc/nfoUy/O3pTmECBWo0sRI5LM=">AAAB8XicdVDLSsNAFJ34rPVVdelmsAiuQlIfbXcFN+6sYB/ahjKZTtqhk0mYuRFL6F+4caGIW//GnX/jtI2gogcuHM65l3vv8WPBNTjOh7WwuLS8sppby69vbG5tF3Z2mzpKFGUNGolItX2imeCSNYCDYO1YMRL6grX80fnUb90xpXkkr2EcMy8kA8kDTgkY6bYL7B40TS8nvULRsauOWz0t4zmpnGTkrIpd25mhiDLUe4X3bj+iScgkUEG07rhODF5KFHAq2CTfTTSLCR2RAesYKknItJfOLp7gQ6P0cRApUxLwTP0+kZJQ63Hom86QwFD/9qbiX14ngaDipVzGCTBJ54uCRGCI8PR93OeKURBjQwhV3NyK6ZAoQsGElDchfH2K/yfNku0e26WrUrF2k8WRQ/voAB0hF5VRDV2gOmogiiR6QE/o2dLWo/Vivc5bF6xsZg/9gPX2CZBZkZU=</latexit> u

<latexit sha1_base64="xp1ceSz/SAXkpyaeu2fot6SBRvo=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VwFZL6aLsruHFZwT60DWUynbRDJ5MwcyOW0L9w40IRt/6NO//GaRtBRQ9cOJxzL/fe48eCa3CcDyu3tLyyupZfL2xsbm3vFHf3WjpKFGVNGolIdXyimeCSNYGDYJ1YMRL6grX98cXMb98xpXkkr2ESMy8kQ8kDTgkY6bYH7B40TZNpv1hy7Jrj1s4qeEGqpxk5r2HXduYooQyNfvG9N4hoEjIJVBCtu64Tg5cSBZwKNi30Es1iQsdkyLqGShIy7aXzi6f4yCgDHETKlAQ8V79PpCTUehL6pjMkMNK/vZn4l9dNIKh6KZdxAkzSxaIgERgiPHsfD7hiFMTEEEIVN7diOiKKUDAhFUwIX5/i/0mrbLsndvmqXKrfZHHk0QE6RMfIRRVUR5eogZqIIoke0BN6trT1aL1Yr4vWnJXN7KMfsN4+AcoXkbs=</latexit> t
<latexit sha1_base64="2YkCUzuIbosdDRv5l6qQ3jgF25A=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VwFZL6aLsruHFZwT60DWUynbRDJ5MwcyOW0L9w40IRt/6NO//GaRtBRQ9cOJxzL/fe48eCa3CcDyu3tLyyupZfL2xsbm3vFHf3WjpKFGVNGolIdXyimeCSNYGDYJ1YMRL6grX98cXMb98xpXkkr2ESMy8kQ8kDTgkY6bYH7B40TWHaL5Ycu+a4tbMKXpDqaUbOa9i1nTlKKEOjX3zvDSKahEwCFUTrruvE4KVEAaeCTQu9RLOY0DEZsq6hkoRMe+n84ik+MsoAB5EyJQHP1e8TKQm1noS+6QwJjPRvbyb+5XUTCKpeymWcAJN0sShIBIYIz97HA64YBTExhFDFza2YjogiFExIBRPC16f4f9Iq2+6JXb4ql+o3WRx5dIAO0TFyUQXV0SVqoCaiSKIH9ISeLW09Wi/W66I1Z2Uz++gHrLdPyJKRug==</latexit> l

<latexit sha1_base64="MlHZCkBiZIqd7RdGF8DNp/myIN4=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VwFZL6aLsruHFZwT60DWUynbRDJ5MwcyOW0L9w40IRt/6NO//GaRtBRQ9cOJxzL/fe48eCa3CcDyu3tLyyupZfL2xsbm3vFHf3WjpKFGVNGolIdXyimeCSNYGDYJ1YMRL6grX98cXMb98xpXkkr2ESMy8kQ8kDTgkY6bYH7B40TcW0Xyw5ds1xa2cVvCDV04yc17BrO3OUUIZGv/jeG0Q0CZkEKojWXdeJwUuJAk4FmxZ6iWYxoWMyZF1DJQmZ9tL5xVN8ZJQBDiJlSgKeq98nUhJqPQl90xkSGOnf3kz8y+smEFS9lMs4ASbpYlGQCAwRnr2PB1wxCmJiCKGKm1sxHRFFKJiQCiaEr0/x/6RVtt0Tu3xVLtVvsjjy6AAdomPkogqqo0vUQE1EkUQP6Ak9W9p6tF6s10Vrzspm9tEPWG+fvGqRsg==</latexit>

o
<latexit sha1_base64="UkspiEPWMF8ZKCuZGPOm3g/1uHU=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VwFZL6aLsruHFZwT60DWUynbRDJ5MwcyOW0L9w40IRt/6NO//GaRtBRQ9cOJxzL/fe48eCa3CcDyu3tLyyupZfL2xsbm3vFHf3WjpKFGVNGolIdXyimeCSNYGDYJ1YMRL6grX98cXMb98xpXkkr2ESMy8kQ8kDTgkY6bYH7B40TaNpv1hy7Jrj1s4qeEGqpxk5r2HXduYooQyNfvG9N4hoEjIJVBCtu64Tg5cSBZwKNi30Es1iQsdkyLqGShIy7aXzi6f4yCgDHETKlAQ8V79PpCTUehL6pjMkMNK/vZn4l9dNIKh6KZdxAkzSxaIgERgiPHsfD7hiFMTEEEIVN7diOiKKUDAhFUwIX5/i/0mrbLsndvmqXKrfZHHk0QE6RMfIRRVUR5eogZqIIoke0BN6trT1aL1Yr4vWnJXN7KMfsN4+AcD5kbU=</latexit>

o
<latexit sha1_base64="UkspiEPWMF8ZKCuZGPOm3g/1uHU=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VwFZL6aLsruHFZwT60DWUynbRDJ5MwcyOW0L9w40IRt/6NO//GaRtBRQ9cOJxzL/fe48eCa3CcDyu3tLyyupZfL2xsbm3vFHf3WjpKFGVNGolIdXyimeCSNYGDYJ1YMRL6grX98cXMb98xpXkkr2ESMy8kQ8kDTgkY6bYH7B40TaNpv1hy7Jrj1s4qeEGqpxk5r2HXduYooQyNfvG9N4hoEjIJVBCtu64Tg5cSBZwKNi30Es1iQsdkyLqGShIy7aXzi6f4yCgDHETKlAQ8V79PpCTUehL6pjMkMNK/vZn4l9dNIKh6KZdxAkzSxaIgERgiPHsfD7hiFMTEEEIVN7diOiKKUDAhFUwIX5/i/0mrbLsndvmqXKrfZHHk0QE6RMfIRRVUR5eogZqIIoke0BN6trT1aL1Yr4vWnJXN7KMfsN4+AcD5kbU=</latexit>

k<latexit sha1_base64="WW2/4Ceat+z/jH5+oCVImJ3qfdA=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VwFZL6aLsruHFZwT60DWUynbRDJ5MwcyOW0L9w40IRt/6NO//GaRtBRQ9cOJxzL/fe48eCa3CcDyu3tLyyupZfL2xsbm3vFHf3WjpKFGVNGolIdXyimeCSNYGDYJ1YMRL6grX98cXMb98xpXkkr2ESMy8kQ8kDTgkY6bYH7B40TcfTfrHk2DXHrZ1V8IJUTzNyXsOu7cxRQhka/eJ7bxDRJGQSqCBad10nBi8lCjgVbFroJZrFhI7JkHUNlSRk2kvnF0/xkVEGOIiUKQl4rn6fSEmo9ST0TWdIYKR/ezPxL6+bQFD1Ui7jBJiki0VBIjBEePY+HnDFKIiJIYQqbm7FdEQUoWBCKpgQvj7F/5NW2XZP7PJVuVS/yeLIowN0iI6Riyqoji5RAzURRRI9oCf0bGnr0XqxXhetOSub2Uc/YL19ArrlkbE=</latexit>

O
<latexit sha1_base64="brc/nfoUy/O3pTmECBWo0sRI5LM=">AAAB8XicdVDLSsNAFJ34rPVVdelmsAiuQlIfbXcFN+6sYB/ahjKZTtqhk0mYuRFL6F+4caGIW//GnX/jtI2gogcuHM65l3vv8WPBNTjOh7WwuLS8sppby69vbG5tF3Z2mzpKFGUNGolItX2imeCSNYCDYO1YMRL6grX80fnUb90xpXkkr2EcMy8kA8kDTgkY6bYL7B40TS8nvULRsauOWz0t4zmpnGTkrIpd25mhiDLUe4X3bj+iScgkUEG07rhODF5KFHAq2CTfTTSLCR2RAesYKknItJfOLp7gQ6P0cRApUxLwTP0+kZJQ63Hom86QwFD/9qbiX14ngaDipVzGCTBJ54uCRGCI8PR93OeKURBjQwhV3NyK6ZAoQsGElDchfH2K/yfNku0e26WrUrF2k8WRQ/voAB0hF5VRDV2gOmogiiR6QE/o2dLWo/Vivc5bF6xsZg/9gPX2CZBZkZU=</latexit> u

<latexit sha1_base64="xp1ceSz/SAXkpyaeu2fot6SBRvo=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VwFZL6aLsruHFZwT60DWUynbRDJ5MwcyOW0L9w40IRt/6NO//GaRtBRQ9cOJxzL/fe48eCa3CcDyu3tLyyupZfL2xsbm3vFHf3WjpKFGVNGolIdXyimeCSNYGDYJ1YMRL6grX98cXMb98xpXkkr2ESMy8kQ8kDTgkY6bYH7B40TZNpv1hy7Jrj1s4qeEGqpxk5r2HXduYooQyNfvG9N4hoEjIJVBCtu64Tg5cSBZwKNi30Es1iQsdkyLqGShIy7aXzi6f4yCgDHETKlAQ8V79PpCTUehL6pjMkMNK/vZn4l9dNIKh6KZdxAkzSxaIgERgiPHsfD7hiFMTEEEIVN7diOiKKUDAhFUwIX5/i/0mrbLsndvmqXKrfZHHk0QE6RMfIRRVUR5eogZqIIoke0BN6trT1aL1Yr4vWnJXN7KMfsN4+AcoXkbs=</latexit> t
<latexit sha1_base64="2YkCUzuIbosdDRv5l6qQ3jgF25A=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VwFZL6aLsruHFZwT60DWUynbRDJ5MwcyOW0L9w40IRt/6NO//GaRtBRQ9cOJxzL/fe48eCa3CcDyu3tLyyupZfL2xsbm3vFHf3WjpKFGVNGolIdXyimeCSNYGDYJ1YMRL6grX98cXMb98xpXkkr2ESMy8kQ8kDTgkY6bYH7B40TWHaL5Ycu+a4tbMKXpDqaUbOa9i1nTlKKEOjX3zvDSKahEwCFUTrruvE4KVEAaeCTQu9RLOY0DEZsq6hkoRMe+n84ik+MsoAB5EyJQHP1e8TKQm1noS+6QwJjPRvbyb+5XUTCKpeymWcAJN0sShIBIYIz97HA64YBTExhFDFza2YjogiFExIBRPC16f4f9Iq2+6JXb4ql+o3WRx5dIAO0TFyUQXV0SVqoCaiSKIH9ISeLW09Wi/W66I1Z2Uz++gHrLdPyJKRug==</latexit> l

<latexit sha1_base64="MlHZCkBiZIqd7RdGF8DNp/myIN4=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VwFZL6aLsruHFZwT60DWUynbRDJ5MwcyOW0L9w40IRt/6NO//GaRtBRQ9cOJxzL/fe48eCa3CcDyu3tLyyupZfL2xsbm3vFHf3WjpKFGVNGolIdXyimeCSNYGDYJ1YMRL6grX98cXMb98xpXkkr2ESMy8kQ8kDTgkY6bYH7B40TcW0Xyw5ds1xa2cVvCDV04yc17BrO3OUUIZGv/jeG0Q0CZkEKojWXdeJwUuJAk4FmxZ6iWYxoWMyZF1DJQmZ9tL5xVN8ZJQBDiJlSgKeq98nUhJqPQl90xkSGOnf3kz8y+smEFS9lMs4ASbpYlGQCAwRnr2PB1wxCmJiCKGKm1sxHRFFKJiQCiaEr0/x/6RVtt0Tu3xVLtVvsjjy6AAdomPkogqqo0vUQE1EkUQP6Ak9W9p6tF6s10Vrzspm9tEPWG+fvGqRsg==</latexit>

o
<latexit sha1_base64="UkspiEPWMF8ZKCuZGPOm3g/1uHU=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VwFZL6aLsruHFZwT60DWUynbRDJ5MwcyOW0L9w40IRt/6NO//GaRtBRQ9cOJxzL/fe48eCa3CcDyu3tLyyupZfL2xsbm3vFHf3WjpKFGVNGolIdXyimeCSNYGDYJ1YMRL6grX98cXMb98xpXkkr2ESMy8kQ8kDTgkY6bYH7B40TaNpv1hy7Jrj1s4qeEGqpxk5r2HXduYooQyNfvG9N4hoEjIJVBCtu64Tg5cSBZwKNi30Es1iQsdkyLqGShIy7aXzi6f4yCgDHETKlAQ8V79PpCTUehL6pjMkMNK/vZn4l9dNIKh6KZdxAkzSxaIgERgiPHsfD7hiFMTEEEIVN7diOiKKUDAhFUwIX5/i/0mrbLsndvmqXKrfZHHk0QE6RMfIRRVUR5eogZqIIoke0BN6trT1aL1Yr4vWnJXN7KMfsN4+AcD5kbU=</latexit>

o
<latexit sha1_base64="UkspiEPWMF8ZKCuZGPOm3g/1uHU=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VwFZL6aLsruHFZwT60DWUynbRDJ5MwcyOW0L9w40IRt/6NO//GaRtBRQ9cOJxzL/fe48eCa3CcDyu3tLyyupZfL2xsbm3vFHf3WjpKFGVNGolIdXyimeCSNYGDYJ1YMRL6grX98cXMb98xpXkkr2ESMy8kQ8kDTgkY6bYH7B40TaNpv1hy7Jrj1s4qeEGqpxk5r2HXduYooQyNfvG9N4hoEjIJVBCtu64Tg5cSBZwKNi30Es1iQsdkyLqGShIy7aXzi6f4yCgDHETKlAQ8V79PpCTUehL6pjMkMNK/vZn4l9dNIKh6KZdxAkzSxaIgERgiPHsfD7hiFMTEEEIVN7diOiKKUDAhFUwIX5/i/0mrbLsndvmqXKrfZHHk0QE6RMfIRRVUR5eogZqIIoke0BN6trT1aL1Yr4vWnJXN7KMfsN4+AcD5kbU=</latexit>

k<latexit sha1_base64="WW2/4Ceat+z/jH5+oCVImJ3qfdA=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VwFZL6aLsruHFZwT60DWUynbRDJ5MwcyOW0L9w40IRt/6NO//GaRtBRQ9cOJxzL/fe48eCa3CcDyu3tLyyupZfL2xsbm3vFHf3WjpKFGVNGolIdXyimeCSNYGDYJ1YMRL6grX98cXMb98xpXkkr2ESMy8kQ8kDTgkY6bYH7B40TcfTfrHk2DXHrZ1V8IJUTzNyXsOu7cxRQhka/eJ7bxDRJGQSqCBad10nBi8lCjgVbFroJZrFhI7JkHUNlSRk2kvnF0/xkVEGOIiUKQl4rn6fSEmo9ST0TWdIYKR/ezPxL6+bQFD1Ui7jBJiki0VBIjBEePY+HnDFKIiJIYQqbm7FdEQUoWBCKpgQvj7F/5NW2XZP7PJVuVS/yeLIowN0iI6Riyqoji5RAzURRRI9oCf0bGnr0XqxXhetOSub2Uc/YL19ArrlkbE=</latexit>

A<latexit sha1_base64="3+swnWWOtwzEOKS682lo/eXztDY=">AAAB6HicdVBNS8NAEN3Ur1q/qh69LBbBU0jqR9tbxYvHFmyrtKFstpN27WYTdjdCCf0FXjwo4tWf5M1/47aNoKIPBh7vzTAzz485U9pxPqzc0vLK6lp+vbCxubW9U9zda6sokRRaNOKRvPGJAs4EtDTTHG5iCST0OXT88eXM79yDVCwS13oSgxeSoWABo0QbqXnRL5Ycu+a4tbMKXpDqaUbOa9i1nTlKKEOjX3zvDSKahCA05USpruvE2kuJ1IxymBZ6iYKY0DEZQtdQQUJQXjo/dIqPjDLAQSRNCY3n6veJlIRKTULfdIZEj9Rvbyb+5XUTHVS9lIk40SDoYlGQcKwjPPsaD5gEqvnEEEIlM7diOiKSUG2yKZgQvj7F/5N22XZP7HKzXKrfZnHk0QE6RMfIRRVUR1eogVqIIkAP6Ak9W3fWo/VivS5ac1Y2s49+wHr7BCVDjT4=</latexit>

b<latexit sha1_base64="qbBHYZOVuQi13fSRSA3RAPecHoY=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VwFZL6aLsruHFZwT60DWUynbRDJ5MwcyOW0L9w40IRt/6NO//GaRtBRQ9cOJxzL/fe48eCa3CcDyu3tLyyupZfL2xsbm3vFHf3WjpKFGVNGolIdXyimeCSNYGDYJ1YMRL6grX98cXMb98xpXkkr2ESMy8kQ8kDTgkY6bYH7B40Tf1pv1hy7Jrj1s4qeEGqpxk5r2HXduYooQyNfvG9N4hoEjIJVBCtu64Tg5cSBZwKNi30Es1iQsdkyLqGShIy7aXzi6f4yCgDHETKlAQ8V79PpCTUehL6pjMkMNK/vZn4l9dNIKh6KZdxAkzSxaIgERgiPHsfD7hiFMTEEEIVN7diOiKKUDAhFUwIX5/i/0mrbLsndvmqXKrfZHHk0QE6RMfIRRVUR5eogZqIIoke0BN6trT1aL1Yr4vWnJXN7KMfsN4+Aa04kag=</latexit>

s<latexit sha1_base64="3LLJGESDBaD7FfKeMu988Xx4GsU=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VwFZL6aLsruHFZwT60DWUynbRDJ5MwcyOW0L9w40IRt/6NO//GaRtBRQ9cOJxzL/fe48eCa3CcDyu3tLyyupZfL2xsbm3vFHf3WjpKFGVNGolIdXyimeCSNYGDYJ1YMRL6grX98cXMb98xpXkkr2ESMy8kQ8kDTgkY6bYH7B40TfW0Xyw5ds1xa2cVvCDV04yc17BrO3OUUIZGv/jeG0Q0CZkEKojWXdeJwUuJAk4FmxZ6iWYxoWMyZF1DJQmZ9tL5xVN8ZJQBDiJlSgKeq98nUhJqPQl90xkSGOnf3kz8y+smEFS9lMs4ASbpYlGQCAwRnr2PB1wxCmJiCKGKm1sxHRFFKJiQCiaEr0/x/6RVtt0Tu3xVLtVvsjjy6AAdomPkogqqo0vUQE1EkUQP6Ak9W9p6tF6s10Vrzspm9tEPWG+fxw2RuQ==</latexit>

t<latexit sha1_base64="2YkCUzuIbosdDRv5l6qQ3jgF25A=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VwFZL6aLsruHFZwT60DWUynbRDJ5MwcyOW0L9w40IRt/6NO//GaRtBRQ9cOJxzL/fe48eCa3CcDyu3tLyyupZfL2xsbm3vFHf3WjpKFGVNGolIdXyimeCSNYGDYJ1YMRL6grX98cXMb98xpXkkr2ESMy8kQ8kDTgkY6bYH7B40TWHaL5Ycu+a4tbMKXpDqaUbOa9i1nTlKKEOjX3zvDSKahEwCFUTrruvE4KVEAaeCTQu9RLOY0DEZsq6hkoRMe+n84ik+MsoAB5EyJQHP1e8TKQm1noS+6QwJjPRvbyb+5XUTCKpeymWcAJN0sShIBIYIz97HA64YBTExhFDFza2YjogiFExIBRPC16f4f9Iq2+6JXb4ql+o3WRx5dIAO0TFyUQXV0SVqoCaiSKIH9ISeLW09Wi/W66I1Z2Uz++gHrLdPyJKRug==</latexit>

r
<latexit sha1_base64="EMgSpzrlKrePQUAYws0MMCmX52E=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VwFZL6aLsruHFZwT60DWUynbRDJ5MwcyOW0L9w40IRt/6NO//GaRtBRQ9cOJxzL/fe48eCa3CcDyu3tLyyupZfL2xsbm3vFHf3WjpKFGVNGolIdXyimeCSNYGDYJ1YMRL6grX98cXMb98xpXkkr2ESMy8kQ8kDTgkY6bYH7B40TdW0Xyw5ds1xa2cVvCDV04yc17BrO3OUUIZGv/jeG0Q0CZkEKojWXdeJwUuJAk4FmxZ6iWYxoWMyZF1DJQmZ9tL5xVN8ZJQBDiJlSgKeq98nUhJqPQl90xkSGOnf3kz8y+smEFS9lMs4ASbpYlGQCAwRnr2PB1wxCmJiCKGKm1sxHRFFKJiQCiaEr0/x/6RVtt0Tu3xVLtVvsjjy6AAdomPkogqqo0vUQE1EkUQP6Ak9W9p6tF6s10Vrzspm9tEPWG+fxYiRuA==</latexit>

a
<latexit sha1_base64="U9YFaQ54Dc3JidEwOOqXQxD4G7Q=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VwFZL6aLsruHFZwT60DWUynbRDJ5MwcyOW0L9w40IRt/6NO//GaRtBRQ9cOJxzL/fe48eCa3CcDyu3tLyyupZfL2xsbm3vFHf3WjpKFGVNGolIdXyimeCSNYGDYJ1YMRL6grX98cXMb98xpXkkr2ESMy8kQ8kDTgkY6bYH7B40Tcm0Xyw5ds1xa2cVvCDV04yc17BrO3OUUIZGv/jeG0Q0CZkEKojWXdeJwUuJAk4FmxZ6iWYxoWMyZF1DJQmZ9tL5xVN8ZJQBDiJlSgKeq98nUhJqPQl90xkSGOnf3kz8y+smEFS9lMs4ASbpYlGQCAwRnr2PB1wxCmJiCKGKm1sxHRFFKJiQCiaEr0/x/6RVtt0Tu3xVLtVvsjjy6AAdomPkogqqo0vUQE1EkUQP6Ak9W9p6tF6s10Vrzspm9tEPWG+fq7ORpw==</latexit>

c
<latexit sha1_base64="uygWaX9hztLe5ZUHxQ7Cry28mq4=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VwFZL6aLsruHFZwT60DWUynbRDJ5MwcyOW0L9w40IRt/6NO//GaRtBRQ9cOJxzL/fe48eCa3CcDyu3tLyyupZfL2xsbm3vFHf3WjpKFGVNGolIdXyimeCSNYGDYJ1YMRL6grX98cXMb98xpXkkr2ESMy8kQ8kDTgkY6bYH7B40Tem0Xyw5ds1xa2cVvCDV04yc17BrO3OUUIZGv/jeG0Q0CZkEKojWXdeJwUuJAk4FmxZ6iWYxoWMyZF1DJQmZ9tL5xVN8ZJQBDiJlSgKeq98nUhJqPQl90xkSGOnf3kz8y+smEFS9lMs4ASbpYlGQCAwRnr2PB1wxCmJiCKGKm1sxHRFFKJiQCiaEr0/x/6RVtt0Tu3xVLtVvsjjy6AAdomPkogqqo0vUQE1EkUQP6Ak9W9p6tF6s10Vrzspm9tEPWG+frr2RqQ==</latexit>

t
<latexit sha1_base64="2YkCUzuIbosdDRv5l6qQ3jgF25A=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VwFZL6aLsruHFZwT60DWUynbRDJ5MwcyOW0L9w40IRt/6NO//GaRtBRQ9cOJxzL/fe48eCa3CcDyu3tLyyupZfL2xsbm3vFHf3WjpKFGVNGolIdXyimeCSNYGDYJ1YMRL6grX98cXMb98xpXkkr2ESMy8kQ8kDTgkY6bYH7B40TWHaL5Ycu+a4tbMKXpDqaUbOa9i1nTlKKEOjX3zvDSKahEwCFUTrruvE4KVEAaeCTQu9RLOY0DEZsq6hkoRMe+n84ik+MsoAB5EyJQHP1e8TKQm1noS+6QwJjPRvbyb+5XUTCKpeymWcAJN0sShIBIYIz97HA64YBTExhFDFza2YjogiFExIBRPC16f4f9Iq2+6JXb4ql+o3WRx5dIAO0TFyUQXV0SVqoCaiSKIH9ISeLW09Wi/W66I1Z2Uz++gHrLdPyJKRug==</latexit>

A<latexit sha1_base64="3+swnWWOtwzEOKS682lo/eXztDY=">AAAB6HicdVBNS8NAEN3Ur1q/qh69LBbBU0jqR9tbxYvHFmyrtKFstpN27WYTdjdCCf0FXjwo4tWf5M1/47aNoKIPBh7vzTAzz485U9pxPqzc0vLK6lp+vbCxubW9U9zda6sokRRaNOKRvPGJAs4EtDTTHG5iCST0OXT88eXM79yDVCwS13oSgxeSoWABo0QbqXnRL5Ycu+a4tbMKXpDqaUbOa9i1nTlKKEOjX3zvDSKahCA05USpruvE2kuJ1IxymBZ6iYKY0DEZQtdQQUJQXjo/dIqPjDLAQSRNCY3n6veJlIRKTULfdIZEj9Rvbyb+5XUTHVS9lIk40SDoYlGQcKwjPPsaD5gEqvnEEEIlM7diOiKSUG2yKZgQvj7F/5N22XZP7HKzXKrfZnHk0QE6RMfIRRVUR1eogVqIIkAP6Ak9W3fWo/VivS5ac1Y2s49+wHr7BCVDjT4=</latexit>

b<latexit sha1_base64="qbBHYZOVuQi13fSRSA3RAPecHoY=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VwFZL6aLsruHFZwT60DWUynbRDJ5MwcyOW0L9w40IRt/6NO//GaRtBRQ9cOJxzL/fe48eCa3CcDyu3tLyyupZfL2xsbm3vFHf3WjpKFGVNGolIdXyimeCSNYGDYJ1YMRL6grX98cXMb98xpXkkr2ESMy8kQ8kDTgkY6bYH7B40Tf1pv1hy7Jrj1s4qeEGqpxk5r2HXduYooQyNfvG9N4hoEjIJVBCtu64Tg5cSBZwKNi30Es1iQsdkyLqGShIy7aXzi6f4yCgDHETKlAQ8V79PpCTUehL6pjMkMNK/vZn4l9dNIKh6KZdxAkzSxaIgERgiPHsfD7hiFMTEEEIVN7diOiKKUDAhFUwIX5/i/0mrbLsndvmqXKrfZHHk0QE6RMfIRRVUR5eogZqIIoke0BN6trT1aL1Yr4vWnJXN7KMfsN4+Aa04kag=</latexit>

s<latexit sha1_base64="3LLJGESDBaD7FfKeMu988Xx4GsU=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VwFZL6aLsruHFZwT60DWUynbRDJ5MwcyOW0L9w40IRt/6NO//GaRtBRQ9cOJxzL/fe48eCa3CcDyu3tLyyupZfL2xsbm3vFHf3WjpKFGVNGolIdXyimeCSNYGDYJ1YMRL6grX98cXMb98xpXkkr2ESMy8kQ8kDTgkY6bYH7B40TfW0Xyw5ds1xa2cVvCDV04yc17BrO3OUUIZGv/jeG0Q0CZkEKojWXdeJwUuJAk4FmxZ6iWYxoWMyZF1DJQmZ9tL5xVN8ZJQBDiJlSgKeq98nUhJqPQl90xkSGOnf3kz8y+smEFS9lMs4ASbpYlGQCAwRnr2PB1wxCmJiCKGKm1sxHRFFKJiQCiaEr0/x/6RVtt0Tu3xVLtVvsjjy6AAdomPkogqqo0vUQE1EkUQP6Ak9W9p6tF6s10Vrzspm9tEPWG+fxw2RuQ==</latexit>

t<latexit sha1_base64="2YkCUzuIbosdDRv5l6qQ3jgF25A=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VwFZL6aLsruHFZwT60DWUynbRDJ5MwcyOW0L9w40IRt/6NO//GaRtBRQ9cOJxzL/fe48eCa3CcDyu3tLyyupZfL2xsbm3vFHf3WjpKFGVNGolIdXyimeCSNYGDYJ1YMRL6grX98cXMb98xpXkkr2ESMy8kQ8kDTgkY6bYH7B40TWHaL5Ycu+a4tbMKXpDqaUbOa9i1nTlKKEOjX3zvDSKahEwCFUTrruvE4KVEAaeCTQu9RLOY0DEZsq6hkoRMe+n84ik+MsoAB5EyJQHP1e8TKQm1noS+6QwJjPRvbyb+5XUTCKpeymWcAJN0sShIBIYIz97HA64YBTExhFDFza2YjogiFExIBRPC16f4f9Iq2+6JXb4ql+o3WRx5dIAO0TFyUQXV0SVqoCaiSKIH9ISeLW09Wi/W66I1Z2Uz++gHrLdPyJKRug==</latexit>

r
<latexit sha1_base64="EMgSpzrlKrePQUAYws0MMCmX52E=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VwFZL6aLsruHFZwT60DWUynbRDJ5MwcyOW0L9w40IRt/6NO//GaRtBRQ9cOJxzL/fe48eCa3CcDyu3tLyyupZfL2xsbm3vFHf3WjpKFGVNGolIdXyimeCSNYGDYJ1YMRL6grX98cXMb98xpXkkr2ESMy8kQ8kDTgkY6bYH7B40TdW0Xyw5ds1xa2cVvCDV04yc17BrO3OUUIZGv/jeG0Q0CZkEKojWXdeJwUuJAk4FmxZ6iWYxoWMyZF1DJQmZ9tL5xVN8ZJQBDiJlSgKeq98nUhJqPQl90xkSGOnf3kz8y+smEFS9lMs4ASbpYlGQCAwRnr2PB1wxCmJiCKGKm1sxHRFFKJiQCiaEr0/x/6RVtt0Tu3xVLtVvsjjy6AAdomPkogqqo0vUQE1EkUQP6Ak9W9p6tF6s10Vrzspm9tEPWG+fxYiRuA==</latexit>

a
<latexit sha1_base64="U9YFaQ54Dc3JidEwOOqXQxD4G7Q=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VwFZL6aLsruHFZwT60DWUynbRDJ5MwcyOW0L9w40IRt/6NO//GaRtBRQ9cOJxzL/fe48eCa3CcDyu3tLyyupZfL2xsbm3vFHf3WjpKFGVNGolIdXyimeCSNYGDYJ1YMRL6grX98cXMb98xpXkkr2ESMy8kQ8kDTgkY6bYH7B40Tcm0Xyw5ds1xa2cVvCDV04yc17BrO3OUUIZGv/jeG0Q0CZkEKojWXdeJwUuJAk4FmxZ6iWYxoWMyZF1DJQmZ9tL5xVN8ZJQBDiJlSgKeq98nUhJqPQl90xkSGOnf3kz8y+smEFS9lMs4ASbpYlGQCAwRnr2PB1wxCmJiCKGKm1sxHRFFKJiQCiaEr0/x/6RVtt0Tu3xVLtVvsjjy6AAdomPkogqqo0vUQE1EkUQP6Ak9W9p6tF6s10Vrzspm9tEPWG+fq7ORpw==</latexit>

c
<latexit sha1_base64="uygWaX9hztLe5ZUHxQ7Cry28mq4=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VwFZL6aLsruHFZwT60DWUynbRDJ5MwcyOW0L9w40IRt/6NO//GaRtBRQ9cOJxzL/fe48eCa3CcDyu3tLyyupZfL2xsbm3vFHf3WjpKFGVNGolIdXyimeCSNYGDYJ1YMRL6grX98cXMb98xpXkkr2ESMy8kQ8kDTgkY6bYH7B40Tem0Xyw5ds1xa2cVvCDV04yc17BrO3OUUIZGv/jeG0Q0CZkEKojWXdeJwUuJAk4FmxZ6iWYxoWMyZF1DJQmZ9tL5xVN8ZJQBDiJlSgKeq98nUhJqPQl90xkSGOnf3kz8y+smEFS9lMs4ASbpYlGQCAwRnr2PB1wxCmJiCKGKm1sxHRFFKJiQCiaEr0/x/6RVtt0Tu3xVLtVvsjjy6AAdomPkogqqo0vUQE1EkUQP6Ak9W9p6tF6s10Vrzspm9tEPWG+frr2RqQ==</latexit>

t
<latexit sha1_base64="2YkCUzuIbosdDRv5l6qQ3jgF25A=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VwFZL6aLsruHFZwT60DWUynbRDJ5MwcyOW0L9w40IRt/6NO//GaRtBRQ9cOJxzL/fe48eCa3CcDyu3tLyyupZfL2xsbm3vFHf3WjpKFGVNGolIdXyimeCSNYGDYJ1YMRL6grX98cXMb98xpXkkr2ESMy8kQ8kDTgkY6bYH7B40TWHaL5Ycu+a4tbMKXpDqaUbOa9i1nTlKKEOjX3zvDSKahEwCFUTrruvE4KVEAaeCTQu9RLOY0DEZsq6hkoRMe+n84ik+MsoAB5EyJQHP1e8TKQm1noS+6QwJjPRvbyb+5XUTCKpeymWcAJN0sShIBIYIz97HA64YBTExhFDFza2YjogiFExIBRPC16f4f9Iq2+6JXb4ql+o3WRx5dIAO0TFyUQXV0SVqoCaiSKIH9ISeLW09Wi/W66I1Z2Uz++gHrLdPyJKRug==</latexit>

a
<latexit sha1_base64="U9YFaQ54Dc3JidEwOOqXQxD4G7Q=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VwFZL6aLsruHFZwT60DWUynbRDJ5MwcyOW0L9w40IRt/6NO//GaRtBRQ9cOJxzL/fe48eCa3CcDyu3tLyyupZfL2xsbm3vFHf3WjpKFGVNGolIdXyimeCSNYGDYJ1YMRL6grX98cXMb98xpXkkr2ESMy8kQ8kDTgkY6bYH7B40Tcm0Xyw5ds1xa2cVvCDV04yc17BrO3OUUIZGv/jeG0Q0CZkEKojWXdeJwUuJAk4FmxZ6iWYxoWMyZF1DJQmZ9tL5xVN8ZJQBDiJlSgKeq98nUhJqPQl90xkSGOnf3kz8y+smEFS9lMs4ASbpYlGQCAwRnr2PB1wxCmJiCKGKm1sxHRFFKJiQCiaEr0/x/6RVtt0Tu3xVLtVvsjjy6AAdomPkogqqo0vUQE1EkUQP6Ak9W9p6tF6s10Vrzspm9tEPWG+fq7ORpw==</latexit> x

<latexit sha1_base64="zk9hYso86hsOqBAnB7/nfbL0uZg=">AAAB8XicdVDLSsNAFJ34rPVVdelmsAiuQlIfbXcFNy4r2Ie2oUymk3boZBJmbqQl9C/cuFDErX/jzr9x2kZQ0QMXDufcy733+LHgGhznw1paXlldW89t5De3tnd2C3v7TR0lirIGjUSk2j7RTHDJGsBBsHasGAl9wVr+6HLmt+6Z0jySNzCJmReSgeQBpwSMdNcFNgZN0/G0Vyg6dtVxq+dlvCCVs4xcVLFrO3MUUYZ6r/De7Uc0CZkEKojWHdeJwUuJAk4Fm+a7iWYxoSMyYB1DJQmZ9tL5xVN8bJQ+DiJlSgKeq98nUhJqPQl90xkSGOrf3kz8y+skEFS8lMs4ASbpYlGQCAwRnr2P+1wxCmJiCKGKm1sxHRJFKJiQ8iaEr0/x/6RZst1Tu3RdKtZuszhy6BAdoRPkojKqoStURw1EkUQP6Ak9W9p6tF6s10XrkpXNHKAfsN4+Ac6mkb4=</latexit> i
<latexit sha1_base64="zyaaQEU5URx9ZRNKqUl5YLXH1iI=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VwFZL6aLsruHFZwT60DWUynbRDJ5MwcyOW0L9w40IRt/6NO//GaRtBRQ9cOJxzL/fe48eCa3CcDyu3tLyyupZfL2xsbm3vFHf3WjpKFGVNGolIdXyimeCSNYGDYJ1YMRL6grX98cXMb98xpXkkr2ESMy8kQ8kDTgkY6bYH7B40Tfm0Xyw5ds1xa2cVvCDV04yc17BrO3OUUIZGv/jeG0Q0CZkEKojWXdeJwUuJAk4FmxZ6iWYxoWMyZF1DJQmZ9tL5xVN8ZJQBDiJlSgKeq98nUhJqPQl90xkSGOnf3kz8y+smEFS9lMs4ASbpYlGQCAwRnr2PB1wxCmJiCKGKm1sxHRFFKJiQCiaEr0/x/6RVtt0Tu3xVLtVvsjjy6AAdomPkogqqo0vUQE1EkUQP6Ak9W9p6tF6s10Vrzspm9tEPWG+ft9uRrw==</latexit> v

<latexit sha1_base64="XieSpGlBy5X+LEzIDG+T0A++NbA=">AAAB8XicdVDLSsNAFJ34rPVVdelmsAiuQlIfbXcFNy4r2Ie2oUymk3boZBJmbool9C/cuFDErX/jzr9x2kZQ0QMXDufcy733+LHgGhznw1paXlldW89t5De3tnd2C3v7TR0lirIGjUSk2j7RTHDJGsBBsHasGAl9wVr+6HLmt8ZMaR7JG5jEzAvJQPKAUwJGuusCuwdN0/G0Vyg6dtVxq+dlvCCVs4xcVLFrO3MUUYZ6r/De7Uc0CZkEKojWHdeJwUuJAk4Fm+a7iWYxoSMyYB1DJQmZ9tL5xVN8bJQ+DiJlSgKeq98nUhJqPQl90xkSGOrf3kz8y+skEFS8lMs4ASbpYlGQCAwRnr2P+1wxCmJiCKGKm1sxHRJFKJiQ8iaEr0/x/6RZst1Tu3RdKtZuszhy6BAdoRPkojKqoStURw1EkUQP6Ak9W9p6tF6s10XrkpXNHKAfsN4+Acuckbw=</latexit> e<latexit sha1_base64="czb65w26UV7zDVUp56e6022xf/0=">AAAB8XicdVDJSgNBEO2JW4xb1KOXxiB4CjNxSXILePEYwSyahNDTqSRNenqG7hoxDPkLLx4U8erfePNv7CyCij4oeLxXRVU9P5LCoOt+OKml5ZXVtfR6ZmNza3snu7tXN2GsOdR4KEPd9JkBKRTUUKCEZqSBBb6Ehj+6mPqNO9BGhOoaxxF0AjZQoi84QyvdthHu0fAEJt1szs2XXa98VqRzUjpdkPMy9fLuDDmyQLWbfW/3Qh4HoJBLZkzLcyPsJEyj4BImmXZsIGJ8xAbQslSxAEwnmV08oUdW6dF+qG0ppDP1+0TCAmPGgW87A4ZD89ubin95rRj7pU4iVBQjKD5f1I8lxZBO36c9oYGjHFvCuBb2VsqHTDOONqSMDeHrU/o/qRfy3km+cFXIVW4WcaTJATkkx8QjRVIhl6RKaoQTRR7IE3l2jPPovDiv89aUs5jZJz/gvH0CsceRqw==</latexit>r
<latexit sha1_base64="EMgSpzrlKrePQUAYws0MMCmX52E=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VwFZL6aLsruHFZwT60DWUynbRDJ5MwcyOW0L9w40IRt/6NO//GaRtBRQ9cOJxzL/fe48eCa3CcDyu3tLyyupZfL2xsbm3vFHf3WjpKFGVNGolIdXyimeCSNYGDYJ1YMRL6grX98cXMb98xpXkkr2ESMy8kQ8kDTgkY6bYH7B40TdW0Xyw5ds1xa2cVvCDV04yc17BrO3OUUIZGv/jeG0Q0CZkEKojWXdeJwUuJAk4FmxZ6iWYxoWMyZF1DJQmZ9tL5xVN8ZJQBDiJlSgKeq98nUhJqPQl90xkSGOnf3kz8y+smEFS9lMs4ASbpYlGQCAwRnr2PB1wxCmJiCKGKm1sxHRFFKJiQCiaEr0/x/6RVtt0Tu3xVLtVvsjjy6AAdomPkogqqo0vUQE1EkUQP6Ak9W9p6tF6s10Vrzspm9tEPWG+fxYiRuA==</latexit>

s
<latexit sha1_base64="3LLJGESDBaD7FfKeMu988Xx4GsU=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VwFZL6aLsruHFZwT60DWUynbRDJ5MwcyOW0L9w40IRt/6NO//GaRtBRQ9cOJxzL/fe48eCa3CcDyu3tLyyupZfL2xsbm3vFHf3WjpKFGVNGolIdXyimeCSNYGDYJ1YMRL6grX98cXMb98xpXkkr2ESMy8kQ8kDTgkY6bYH7B40TfW0Xyw5ds1xa2cVvCDV04yc17BrO3OUUIZGv/jeG0Q0CZkEKojWXdeJwUuJAk4FmxZ6iWYxoWMyZF1DJQmZ9tL5xVN8ZJQBDiJlSgKeq98nUhJqPQl90xkSGOnf3kz8y+smEFS9lMs4ASbpYlGQCAwRnr2PB1wxCmJiCKGKm1sxHRFFKJiQCiaEr0/x/6RVtt0Tu3xVLtVvsjjy6AAdomPkogqqo0vUQE1EkUQP6Ak9W9p6tF6s10Vrzspm9tEPWG+fxw2RuQ==</latexit>

e
<latexit sha1_base64="czb65w26UV7zDVUp56e6022xf/0=">AAAB8XicdVDJSgNBEO2JW4xb1KOXxiB4CjNxSXILePEYwSyahNDTqSRNenqG7hoxDPkLLx4U8erfePNv7CyCij4oeLxXRVU9P5LCoOt+OKml5ZXVtfR6ZmNza3snu7tXN2GsOdR4KEPd9JkBKRTUUKCEZqSBBb6Ehj+6mPqNO9BGhOoaxxF0AjZQoi84QyvdthHu0fAEJt1szs2XXa98VqRzUjpdkPMy9fLuDDmyQLWbfW/3Qh4HoJBLZkzLcyPsJEyj4BImmXZsIGJ8xAbQslSxAEwnmV08oUdW6dF+qG0ppDP1+0TCAmPGgW87A4ZD89ubin95rRj7pU4iVBQjKD5f1I8lxZBO36c9oYGjHFvCuBb2VsqHTDOONqSMDeHrU/o/qRfy3km+cFXIVW4WcaTJATkkx8QjRVIhl6RKaoQTRR7IE3l2jPPovDiv89aUs5jZJz/gvH0CsceRqw==</latexit>

a
<latexit sha1_base64="U9YFaQ54Dc3JidEwOOqXQxD4G7Q=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VwFZL6aLsruHFZwT60DWUynbRDJ5MwcyOW0L9w40IRt/6NO//GaRtBRQ9cOJxzL/fe48eCa3CcDyu3tLyyupZfL2xsbm3vFHf3WjpKFGVNGolIdXyimeCSNYGDYJ1YMRL6grX98cXMb98xpXkkr2ESMy8kQ8kDTgkY6bYH7B40Tcm0Xyw5ds1xa2cVvCDV04yc17BrO3OUUIZGv/jeG0Q0CZkEKojWXdeJwUuJAk4FmxZ6iWYxoWMyZF1DJQmZ9tL5xVN8ZJQBDiJlSgKeq98nUhJqPQl90xkSGOnf3kz8y+smEFS9lMs4ASbpYlGQCAwRnr2PB1wxCmJiCKGKm1sxHRFFKJiQCiaEr0/x/6RVtt0Tu3xVLtVvsjjy6AAdomPkogqqo0vUQE1EkUQP6Ak9W9p6tF6s10Vrzspm9tEPWG+fq7ORpw==</latexit> x

<latexit sha1_base64="zk9hYso86hsOqBAnB7/nfbL0uZg=">AAAB8XicdVDLSsNAFJ34rPVVdelmsAiuQlIfbXcFNy4r2Ie2oUymk3boZBJmbqQl9C/cuFDErX/jzr9x2kZQ0QMXDufcy733+LHgGhznw1paXlldW89t5De3tnd2C3v7TR0lirIGjUSk2j7RTHDJGsBBsHasGAl9wVr+6HLmt+6Z0jySNzCJmReSgeQBpwSMdNcFNgZN0/G0Vyg6dtVxq+dlvCCVs4xcVLFrO3MUUYZ6r/De7Uc0CZkEKojWHdeJwUuJAk4Fm+a7iWYxoSMyYB1DJQmZ9tL5xVN8bJQ+DiJlSgKeq98nUhJqPQl90xkSGOrf3kz8y+skEFS8lMs4ASbpYlGQCAwRnr2P+1wxCmJiCKGKm1sxHRJFKJiQ8iaEr0/x/6RZst1Tu3RdKtZuszhy6BAdoRPkojKqoStURw1EkUQP6Ak9W9p6tF6s10XrkpXNHKAfsN4+Ac6mkb4=</latexit> i
<latexit sha1_base64="zyaaQEU5URx9ZRNKqUl5YLXH1iI=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VwFZL6aLsruHFZwT60DWUynbRDJ5MwcyOW0L9w40IRt/6NO//GaRtBRQ9cOJxzL/fe48eCa3CcDyu3tLyyupZfL2xsbm3vFHf3WjpKFGVNGolIdXyimeCSNYGDYJ1YMRL6grX98cXMb98xpXkkr2ESMy8kQ8kDTgkY6bYH7B40Tfm0Xyw5ds1xa2cVvCDV04yc17BrO3OUUIZGv/jeG0Q0CZkEKojWXdeJwUuJAk4FmxZ6iWYxoWMyZF1DJQmZ9tL5xVN8ZJQBDiJlSgKeq98nUhJqPQl90xkSGOnf3kz8y+smEFS9lMs4ASbpYlGQCAwRnr2PB1wxCmJiCKGKm1sxHRFFKJiQCiaEr0/x/6RVtt0Tu3xVLtVvsjjy6AAdomPkogqqo0vUQE1EkUQP6Ak9W9p6tF6s10Vrzspm9tEPWG+ft9uRrw==</latexit> v

<latexit sha1_base64="XieSpGlBy5X+LEzIDG+T0A++NbA=">AAAB8XicdVDLSsNAFJ34rPVVdelmsAiuQlIfbXcFNy4r2Ie2oUymk3boZBJmbool9C/cuFDErX/jzr9x2kZQ0QMXDufcy733+LHgGhznw1paXlldW89t5De3tnd2C3v7TR0lirIGjUSk2j7RTHDJGsBBsHasGAl9wVr+6HLmt8ZMaR7JG5jEzAvJQPKAUwJGuusCuwdN0/G0Vyg6dtVxq+dlvCCVs4xcVLFrO3MUUYZ6r/De7Uc0CZkEKojWHdeJwUuJAk4Fm+a7iWYxoSMyYB1DJQmZ9tL5xVN8bJQ+DiJlSgKeq98nUhJqPQl90xkSGOrf3kz8y+skEFS8lMs4ASbpYlGQCAwRnr2P+1wxCmJiCKGKm1sxHRJFKJiQ8iaEr0/x/6RZst1Tu3RdKtZuszhy6BAdoRPkojKqoStURw1EkUQP6Ak9W9p6tF6s10XrkpXNHKAfsN4+Acuckbw=</latexit> e<latexit sha1_base64="czb65w26UV7zDVUp56e6022xf/0=">AAAB8XicdVDJSgNBEO2JW4xb1KOXxiB4CjNxSXILePEYwSyahNDTqSRNenqG7hoxDPkLLx4U8erfePNv7CyCij4oeLxXRVU9P5LCoOt+OKml5ZXVtfR6ZmNza3snu7tXN2GsOdR4KEPd9JkBKRTUUKCEZqSBBb6Ehj+6mPqNO9BGhOoaxxF0AjZQoi84QyvdthHu0fAEJt1szs2XXa98VqRzUjpdkPMy9fLuDDmyQLWbfW/3Qh4HoJBLZkzLcyPsJEyj4BImmXZsIGJ8xAbQslSxAEwnmV08oUdW6dF+qG0ppDP1+0TCAmPGgW87A4ZD89ubin95rRj7pU4iVBQjKD5f1I8lxZBO36c9oYGjHFvCuBb2VsqHTDOONqSMDeHrU/o/qRfy3km+cFXIVW4WcaTJATkkx8QjRVIhl6RKaoQTRR7IE3l2jPPovDiv89aUs5jZJz/gvH0CsceRqw==</latexit>r
<latexit sha1_base64="EMgSpzrlKrePQUAYws0MMCmX52E=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VwFZL6aLsruHFZwT60DWUynbRDJ5MwcyOW0L9w40IRt/6NO//GaRtBRQ9cOJxzL/fe48eCa3CcDyu3tLyyupZfL2xsbm3vFHf3WjpKFGVNGolIdXyimeCSNYGDYJ1YMRL6grX98cXMb98xpXkkr2ESMy8kQ8kDTgkY6bYH7B40TdW0Xyw5ds1xa2cVvCDV04yc17BrO3OUUIZGv/jeG0Q0CZkEKojWXdeJwUuJAk4FmxZ6iWYxoWMyZF1DJQmZ9tL5xVN8ZJQBDiJlSgKeq98nUhJqPQl90xkSGOnf3kz8y+smEFS9lMs4ASbpYlGQCAwRnr2PB1wxCmJiCKGKm1sxHRFFKJiQCiaEr0/x/6RVtt0Tu3xVLtVvsjjy6AAdomPkogqqo0vUQE1EkUQP6Ak9W9p6tF6s10Vrzspm9tEPWG+fxYiRuA==</latexit>

s
<latexit sha1_base64="3LLJGESDBaD7FfKeMu988Xx4GsU=">AAAB8XicdVDLSsNAFJ3UV62vqks3g0VwFZL6aLsruHFZwT60DWUynbRDJ5MwcyOW0L9w40IRt/6NO//GaRtBRQ9cOJxzL/fe48eCa3CcDyu3tLyyupZfL2xsbm3vFHf3WjpKFGVNGolIdXyimeCSNYGDYJ1YMRL6grX98cXMb98xpXkkr2ESMy8kQ8kDTgkY6bYH7B40TfW0Xyw5ds1xa2cVvCDV04yc17BrO3OUUIZGv/jeG0Q0CZkEKojWXdeJwUuJAk4FmxZ6iWYxoWMyZF1DJQmZ9tL5xVN8ZJQBDiJlSgKeq98nUhJqPQl90xkSGOnf3kz8y+smEFS9lMs4ASbpYlGQCAwRnr2PB1wxCmJiCKGKm1sxHRFFKJiQCiaEr0/x/6RVtt0Tu3xVLtVvsjjy6AAdomPkogqqo0vUQE1EkUQP6Ak9W9p6tF6s10Vrzspm9tEPWG+fxw2RuQ==</latexit>

e
<latexit sha1_base64="czb65w26UV7zDVUp56e6022xf/0=">AAAB8XicdVDJSgNBEO2JW4xb1KOXxiB4CjNxSXILePEYwSyahNDTqSRNenqG7hoxDPkLLx4U8erfePNv7CyCij4oeLxXRVU9P5LCoOt+OKml5ZXVtfR6ZmNza3snu7tXN2GsOdR4KEPd9JkBKRTUUKCEZqSBBb6Ehj+6mPqNO9BGhOoaxxF0AjZQoi84QyvdthHu0fAEJt1szs2XXa98VqRzUjpdkPMy9fLuDDmyQLWbfW/3Qh4HoJBLZkzLcyPsJEyj4BImmXZsIGJ8xAbQslSxAEwnmV08oUdW6dF+qG0ppDP1+0TCAmPGgW87A4ZD89ubin95rRj7pU4iVBQjKD5f1I8lxZBO36c9oYGjHFvCuBb2VsqHTDOONqSMDeHrU/o/qRfy3km+cFXIVW4WcaTJATkkx8QjRVIhl6RKaoQTRR7IE3l2jPPovDiv89aUs5jZJz/gvH0CsceRqw==</latexit>

V (✓i)
<latexit sha1_base64="MoqcIlw0rOZjTPLSlMIzQReqI3Y=">AAAB8nicdVDJSgNBEO2JW4xb1KOXxiDEy9CT/Rj04jGCWSAZQk+nkzTpmR66a4QQ8hlePCji1a/x5t/YWQQVfVDweK+KqnpBLIUBQj6c1Mbm1vZOejezt39weJQ9PmkZlWjGm0xJpTsBNVyKiDdBgOSdWHMaBpK3g8n1wm/fc22Eiu5gGnM/pKNIDAWjYKVuK9+DMQfaF5f9bI64pEoqpIYtKZNqsbIkFa9cwp5LlsihNRr97HtvoFgS8giYpMZ0PRKDP6MaBJN8nuklhseUTeiIdy2NaMiNP1uePMcXVhngodK2IsBL9fvEjIbGTMPAdoYUxua3txD/8roJDGv+TERxAjxiq0XDRGJQePE/HgjNGcipJZRpYW/FbEw1ZWBTytgQvj7F/5NWwfWKbuG2lKtfreNIozN0jvLIQ1VURzeogZqIIYUe0BN6dsB5dF6c11VrylnPnKIfcN4+AfKzkQw=</latexit>
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We introduce new tools for model builders that allow for the exploration of a
corner of the string axiverse, namely axions arising from Kähler moduli of
Type IIB string theory compactified on Calabi-Yau 3-folds, X/O. These tools
generate axion spectra and give physical statistics for axions derived from
geometries originating in the database of 4-dimensional toric varieties:
the infamous Kreuzer-Skarke database.

Building on previous works, including the computing of spectra in a large
ensemble of geometries and the calculation
of vacua statistics in random axion
systems, we present
a new method to
calculate the number
of vacua in these
multi-axion
systems.
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Using
CYTools
and a
wrapper
juCYAxiverse
we are able to
generate a variety
of axion statistics
originating from Type IIB
string theory compactified on an
orientifolded CY3.

The multi-axion potentials are generated by ED3-brane instantons wrapping
4-cycles in the geometry, where their energy scales ⇤4

a are determined by
these cycle volumes and charge matrix, Qa

i , in some chosen basis given
by the Kähler metric, Kij .[1]

This results in the axion Lagrangian,
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where i, j run over the number of Kähler moduli.

From this string data, juCYAxiverse then computes the physical axion
spectra including: masses, decay constants, quartic couplings, [2]
and vacua statistics.

CYTools accesses our largest known source of Calabi-Yau manifolds, the
Kreuzer-Skarke Database. Recently [3], an approximation was computed
showing the number of possible string geometries in this database is ⇠ 10400.
Thus, understanding axion physics arising from such a huge dataset
requires both robust algorithms for uniform geometry sampling
and highly parallelised code – which the combination of CYTools
and juCYAxiverse are able to deliver.

Interesting inherited properties of these systems are, e.g.
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⇤
4
a - sorted P -length vector of instanton scales

with ⇤
4
a � ⇤

4
b for a < b where N ⌧ P

Kij - N ⇥N non-diagonal Hermitian matrix

determining axion dynamics

Qa
i - P ⇥N instanton charge matrix

(integer entries, sparse)

�a - unknown string origin –

randomly generated

or set to zero
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Understanding vacua statistics in axion potentials
can be instructive for a variety of physical applications,

e.g. inflationary dynamics, CC problem, etc.
In particular, studying such data in string-derived models

can be particularly illuminating due to the large number of
geometries now accessible due to technological and

methodological progress.

In previous works [4], pseudo-random axion models were generated,
however these techniques are unsuitable for our purposes due to

a) the exponential hierarchies in ⇤4
a b) the sparsity of Qa

i .

We can impose these properties by defining
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Here, Q̃a
i are the matrices that define the “leading potential”, i.e. corresponding

to the most dominant, linearly-independent instanton contributions, and Q̄a
i are

subleading instantons.

If
<latexit sha1_base64="dqHECzv8s8yQ8h3f/qBua2gTTIE="></latexit> |"i| ⌧ 1 , 8i 2 {1, · · · , N} ,

�����

NX

i=1

"i↵
i
a

�����⌧ 1 , 8a 2 {1, · · · , P �N} ,

|"j | �

�����

NX

i=1

 
X

a2S

⇤̄4
a

⇤̃4
j

↵i
a↵

a
j

!
"i

����� , 8j 2 {1, · · · , N},
<latexit sha1_base64="hGTq/ndBJvPXTNQYFHWtfvxygGA="></latexit>

where Aa ⌘ sin

 
2⇡

NX

i=1

ni↵
i
a

!
; Q̄a = ↵aQ̃

a
, 8a 2 {1, · · · , P �N}.

<latexit sha1_base64="f35eCmYQGEnbDFxTsMR4gfnukLs="></latexit>

are satisfied then we can show that the number of vacua in such a system is
simply given by the ratio of volumes of the fundamental domain of the leading

potential and the overall potential,
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Nvac =
vol (Ffull)

vol (Fleading)
.
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In geometries that

satisfy these conditions we

found there to be very few

vacua. However, due

to the vast number of

geometries in the

database, we expect

an alternative

solution to the

CC problem may

be found.
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Developing both
technological –
i.e. code – and

analytical –i.e. theory –
methods gives us access

to previously unobtainable
structures and phenomena.

Accessing string data at these
unprecedented scales permits a deeper

understanding of the 4d physics, in this case:
axion dynamics.
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Ongoing projects building on these tools include:

• incorporation of experimental constraints

• using ML for landscape exploration
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• further axion physics, e.g. DM abundance, etc.

• applications to geometries beyond CY3s in KS database
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