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- Gauge Hierarchy Problem  

- Dark Matter 

- Gauge Coupling Unification

๏Motivation of SUSY
tension with LHC;

but better than non-SUSY

well studied; consistent if its pure Higgsino 
(~1TeV) or pure Wino (~3TeV)

not well studied compared to the other two

‣How is the condition of GCU formulated?

‣How light SUSY is required from GCU?

‣Any relation between low energy SUSY and proton decay?



d

dt
α̃−1
i = bi

<latexit sha1_base64="qXIAXgDUz8kpl0xm3XeFOuZUW98="></latexit><latexit sha1_base64="mNyWeksmqwP60ZPvL92xMwyr5go="></latexit><latexit sha1_base64="mNyWeksmqwP60ZPvL92xMwyr5go="></latexit><latexit sha1_base64="mNyWeksmqwP60ZPvL92xMwyr5go="></latexit><latexit sha1_base64="gucV8l8X1rKJfcuxOkKy6pxmwi4="></latexit><latexit sha1_base64="5RAMA8PF2FqOeqK0yARKoUAO7ec="></latexit>

α−1
i

<latexit sha1_base64="gY/pStnWC79hbG4lR5nJOnlih2o=">AAAB9XicZVDLSgNBEOz1GeMr0aOXwRjwYtj1osegF48RzAOSNfROJsmQ2dl1ZlYJS77Dk6AgXv0J/8CTf+PkgZikoKGo6qa7K4gF18Z1f5yV1bX1jc3MVnZ7Z3dvP5c/qOkoUZRVaSQi1QhQM8ElqxpuBGvEimEYCFYPBtdjv/7IlOaRvDPDmPkh9iTvcorGSn4LRdzHNr9Pz7xRO1dwS+4EZJl4M1Ion+S/ygBQaee+W52IJiGThgrUuum5sfFTVIZTwUbZVqJZjHSAPda0VGLItJ9Ojh6RolU6pBspW9KQifp/IsVQ62EY2M4QTV8vemPxzyvOrTLdSz/lMk4Mk3S6qZsIYiIyjoB0uGLUiKElSBW3xxLaR4XU2KCyNgVv8edlUjsveW7Ju7VxXMEUGTiCYzgFDy6gDDdQgSpQeIBneIU358l5cd6dj2nrijObOYQ5OJ+/6xeTeg==</latexit><latexit sha1_base64="gAS45LfWm5O6Qla6kyHJJq87Egk=">AAAB9XicZVDJSgNBEK2JW4xbokcvjTHgxTCTix6DXjxGMAskY6jpdJImPYvdPUoY8h2eBAURb/6EJ6+e/Bs7C2KSBwWP96qoqudFgitt2z9WamV1bX0jvZnZ2t7Z3cvm9msqjCVlVRqKUDY8VEzwgFU114I1IsnQ9wSre4PLsV+/Z1LxMLjRw4i5PvYC3uUUtZHcFoqoj21+m5w6o3Y2bxftCcgycWYkXz7OfZa+6u+Vdva71Qlp7LNAU4FKNR070m6CUnMq2CjTihWLkA6wx5qGBugz5SaTo0ekYJQO6YbSVKDJRP0/kaCv1ND3TKePuq8WvbH45xXmVunuuZvwIIo1C+h0UzcWRIdkHAHpcMmoFkNDkEpujiW0jxKpNkFlTArO4s/LpFYqOnbRuTZxXMAUaTiEIzgBB86gDFdQgSpQuINHeIYX68F6sl6tt2lryprNHMAcrI9fPNeVNQ==</latexit><latexit sha1_base64="gAS45LfWm5O6Qla6kyHJJq87Egk=">AAAB9XicZVDJSgNBEK2JW4xbokcvjTHgxTCTix6DXjxGMAskY6jpdJImPYvdPUoY8h2eBAURb/6EJ6+e/Bs7C2KSBwWP96qoqudFgitt2z9WamV1bX0jvZnZ2t7Z3cvm9msqjCVlVRqKUDY8VEzwgFU114I1IsnQ9wSre4PLsV+/Z1LxMLjRw4i5PvYC3uUUtZHcFoqoj21+m5w6o3Y2bxftCcgycWYkXz7OfZa+6u+Vdva71Qlp7LNAU4FKNR070m6CUnMq2CjTihWLkA6wx5qGBugz5SaTo0ekYJQO6YbSVKDJRP0/kaCv1ND3TKePuq8WvbH45xXmVunuuZvwIIo1C+h0UzcWRIdkHAHpcMmoFkNDkEpujiW0jxKpNkFlTArO4s/LpFYqOnbRuTZxXMAUaTiEIzgBB86gDFdQgSpQuINHeIYX68F6sl6tt2lryprNHMAcrI9fPNeVNQ==</latexit><latexit sha1_base64="gAS45LfWm5O6Qla6kyHJJq87Egk=">AAAB9XicZVDJSgNBEK2JW4xbokcvjTHgxTCTix6DXjxGMAskY6jpdJImPYvdPUoY8h2eBAURb/6EJ6+e/Bs7C2KSBwWP96qoqudFgitt2z9WamV1bX0jvZnZ2t7Z3cvm9msqjCVlVRqKUDY8VEzwgFU114I1IsnQ9wSre4PLsV+/Z1LxMLjRw4i5PvYC3uUUtZHcFoqoj21+m5w6o3Y2bxftCcgycWYkXz7OfZa+6u+Vdva71Qlp7LNAU4FKNR070m6CUnMq2CjTihWLkA6wx5qGBugz5SaTo0ekYJQO6YbSVKDJRP0/kaCv1ND3TKePuq8WvbH45xXmVunuuZvwIIo1C+h0UzcWRIdkHAHpcMmoFkNDkEpujiW0jxKpNkFlTArO4s/LpFYqOnbRuTZxXMAUaTiEIzgBB86gDFdQgSpQuINHeIYX68F6sl6tt2lryprNHMAcrI9fPNeVNQ==</latexit><latexit sha1_base64="8Ux9at9kHAt5YnjkeGFOSPS4sXM=">AAAB9XicZVDLSgNBEJyNrxhfiR69DMaAF8NuDuox6MVjBPOAZA29k9lkyOzsOjOrhCXf4UlQEPHmT3jy6sm/cfISEwsaiqpuuru8iDOlbfvbSi0tr6yupdczG5tb2zvZ3G5NhbEktEpCHsqGB4pyJmhVM81pI5IUAo/Tute/GPn1OyoVC8W1HkTUDaArmM8IaCO5LeBRD9rsJjl2hu1s3i7aY+D/xJmSfPkw91H6rL9V2tmvVickcUCFJhyUajp2pN0EpGaE02GmFSsaAelDlzYNFRBQ5Sbjo4e4YJQO9kNpSmg8Vv9OJBAoNQg80xmA7qlFbyT+eoW5Vdo/cxMmolhTQSab/JhjHeJRBLjDJCWaDwwBIpk5FpMeSCDaBJUZp3Aye36RzFKolYqOXXSuTBznaII02kcH6Ag56BSV0SWqoCoi6BY9oCf0bN1bj9aL9TppTVnTmT00B+v9B0NhlUQ=</latexit><latexit sha1_base64="T3BGyxxBvLrBlc4I7v5RgVtRrBk=">AAAB9XicZVBNS8NAEJ3Ur1q/qh69LJaCF0viQT0WvXisYD+gjWWy3bZLN5u4u1FK6O/wJCiIV3+MJ/+NaZqKrQ8GHu/NMDPPCwXXxra/rdzK6tr6Rn6zsLW9s7tX3D9o6CBSlNVpIALV8lAzwSWrG24Ea4WKoe8J1vRG11O/+ciU5oG8M+OQuT4OJO9ziiaR3A6KcIhdfh+fOpNusWRX7BTkP3EyUoIMtW7xq9MLaOQzaahArduOHRo3RmU4FWxS6ESahUhHOGDthEr0mXbj9OgJKSdKj/QDlZQ0JFX/TsToaz32vaTTRzPUy95U/PXKC6tM/9KNuQwjwySdbepHgpiATCMgPa4YNWKcEKSKJ8cSOkSF1CRBFdIUzufPL5N5Co2zimNXnFu7VL3K8sjDERzDCThwAVW4gRrUgcIDPMMrvFlP1ov1bn3MWnNWNnMIC7A+fwDzIJIQ</latexit>

t
<latexit sha1_base64="ox0DBZAs/dAkFXnYjIgnnfOaljE=">AAAB6XicZVDLSgNBEOyNrxhfUY9eBkPAU9j1osegF48JmAckS5id9CZDZh/M9Aoh5As8CQri1U/y5N84SRYxpqChqOqmuytIlTTkut9OYWt7Z3evuF86ODw6PimfnrVNkmmBLZGoRHcDblDJGFskSWE31cijQGEnmNwv/M4TaiOT+JGmKfoRH8UylIKTlZo0KFfcmrsE2yReTiqQozEof/WHicgijEkobkzPc1PyZ1yTFArnpX5mMOViwkfYszTmERp/tjx0zqpWGbIw0bZiYkv178SMR8ZMo8B2RpzG5r+3EH+96toqCm/9mYzTjDAWq01hphglbPE2G0qNgtTUEi60tMcyMeaaC7LhlGwK3v+fN0n7uua5Na/pVup3eR5FuIBLuAIPbqAOD9CAFghAeIZXeHMmzovz7nysWgtOPnMOa3A+fwBdh40f</latexit><latexit sha1_base64="ox0DBZAs/dAkFXnYjIgnnfOaljE=">AAAB6XicZVDLSgNBEOyNrxhfUY9eBkPAU9j1osegF48JmAckS5id9CZDZh/M9Aoh5As8CQri1U/y5N84SRYxpqChqOqmuytIlTTkut9OYWt7Z3evuF86ODw6PimfnrVNkmmBLZGoRHcDblDJGFskSWE31cijQGEnmNwv/M4TaiOT+JGmKfoRH8UylIKTlZo0KFfcmrsE2yReTiqQozEof/WHicgijEkobkzPc1PyZ1yTFArnpX5mMOViwkfYszTmERp/tjx0zqpWGbIw0bZiYkv178SMR8ZMo8B2RpzG5r+3EH+96toqCm/9mYzTjDAWq01hphglbPE2G0qNgtTUEi60tMcyMeaaC7LhlGwK3v+fN0n7uua5Na/pVup3eR5FuIBLuAIPbqAOD9CAFghAeIZXeHMmzovz7nysWgtOPnMOa3A+fwBdh40f</latexit><latexit sha1_base64="ox0DBZAs/dAkFXnYjIgnnfOaljE=">AAAB6XicZVDLSgNBEOyNrxhfUY9eBkPAU9j1osegF48JmAckS5id9CZDZh/M9Aoh5As8CQri1U/y5N84SRYxpqChqOqmuytIlTTkut9OYWt7Z3evuF86ODw6PimfnrVNkmmBLZGoRHcDblDJGFskSWE31cijQGEnmNwv/M4TaiOT+JGmKfoRH8UylIKTlZo0KFfcmrsE2yReTiqQozEof/WHicgijEkobkzPc1PyZ1yTFArnpX5mMOViwkfYszTmERp/tjx0zqpWGbIw0bZiYkv178SMR8ZMo8B2RpzG5r+3EH+96toqCm/9mYzTjDAWq01hphglbPE2G0qNgtTUEi60tMcyMeaaC7LhlGwK3v+fN0n7uua5Na/pVup3eR5FuIBLuAIPbqAOD9CAFghAeIZXeHMmzovz7nysWgtOPnMOa3A+fwBdh40f</latexit><latexit sha1_base64="ox0DBZAs/dAkFXnYjIgnnfOaljE=">AAAB6XicZVDLSgNBEOyNrxhfUY9eBkPAU9j1osegF48JmAckS5id9CZDZh/M9Aoh5As8CQri1U/y5N84SRYxpqChqOqmuytIlTTkut9OYWt7Z3evuF86ODw6PimfnrVNkmmBLZGoRHcDblDJGFskSWE31cijQGEnmNwv/M4TaiOT+JGmKfoRH8UylIKTlZo0KFfcmrsE2yReTiqQozEof/WHicgijEkobkzPc1PyZ1yTFArnpX5mMOViwkfYszTmERp/tjx0zqpWGbIw0bZiYkv178SMR8ZMo8B2RpzG5r+3EH+96toqCm/9mYzTjDAWq01hphglbPE2G0qNgtTUEi60tMcyMeaaC7LhlGwK3v+fN0n7uua5Na/pVup3eR5FuIBLuAIPbqAOD9CAFghAeIZXeHMmzovz7nysWgtOPnMOa3A+fwBdh40f</latexit><latexit sha1_base64="3vHG2yVCkRcmqU5ZoA3kNw3cdYE=">AAAB6XicZVBNS8NAEJ3Ur1q/qh69LJaCp5J4UI9FLx5bsB/QhrLZbtqlm03YnQil9Bd4EhTEqz/Jk//GbZqK1QcDj/dmmJkXJFIYdN0vp7CxubW9U9wt7e0fHB6Vj0/aJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJ3cLvPHJtRKwecJpwP6IjJULBKFqpiYNyxa25Gch/4uWkAjkag/JnfxizNOIKmaTG9Dw3QX9GNQom+bzUTw1PKJvQEe9ZqmjEjT/LDp2TqlWGJIy1LYUkU39PzGhkzDQKbGdEcWz+egvxx6uurcLwxp8JlaTIFVtuClNJMCaLt8lQaM5QTi2hTAt7LGFjqilDG04pS+Fq9fxfskqhfVnz3JrXdCv12zyPIpzBOVyAB9dQh3toQAsYcHiCF3h1Js6z8+a8L1sLTj5zCmtwPr4BZBGNLg==</latexit><latexit sha1_base64="3vHG2yVCkRcmqU5ZoA3kNw3cdYE=">AAAB6XicZVBNS8NAEJ3Ur1q/qh69LJaCp5J4UI9FLx5bsB/QhrLZbtqlm03YnQil9Bd4EhTEqz/Jk//GbZqK1QcDj/dmmJkXJFIYdN0vp7CxubW9U9wt7e0fHB6Vj0/aJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJ3cLvPHJtRKwecJpwP6IjJULBKFqpiYNyxa25Gch/4uWkAjkag/JnfxizNOIKmaTG9Dw3QX9GNQom+bzUTw1PKJvQEe9ZqmjEjT/LDp2TqlWGJIy1LYUkU39PzGhkzDQKbGdEcWz+egvxx6uurcLwxp8JlaTIFVtuClNJMCaLt8lQaM5QTi2hTAt7LGFjqilDG04pS+Fq9fxfskqhfVnz3JrXdCv12zyPIpzBOVyAB9dQh3toQAsYcHiCF3h1Js6z8+a8L1sLTj5zCmtwPr4BZBGNLg==</latexit>

bi =
∑

η

bηi
<latexit sha1_base64="bv0dcd+Poat+plkKy6d5OzldrGA="></latexit><latexit sha1_base64="MKiLebVl9uhw/uIzwOdi2mp6N6I="></latexit><latexit sha1_base64="MKiLebVl9uhw/uIzwOdi2mp6N6I="></latexit><latexit sha1_base64="MKiLebVl9uhw/uIzwOdi2mp6N6I="></latexit><latexit sha1_base64="Yo0v1KN97TkNur0DywWTJF8WCbE="></latexit><latexit sha1_base64="C71N3m+VS01KxYujeUhipd437cQ="></latexit>

SM

Q = mZ
<latexit sha1_base64="Etoe/csooVshvPMFBlKELNAQpF0=">AAAB7XicZVBNSwMxEJ2tX7V+VT3qIVgKnsquF70IRS8eW3DbYruUbJptQ5PNkmSFsvQ3eBIUxKs/yJP/xnRbxLYPBh7vzTAzL0w408Z1f5zCxubW9k5xt7S3f3B4VD4+aWmZKkJ9IrlUnRBryllMfcMMp51EUSxCTtvh+H7mt5+p0kzGj2aS0EDgYcwiRrCxkt+8Ff2nfrni1twcaJ14C1Kpn0OORr/83RtIkgoaG8Kx1l3PTUyQYWUY4XRa6qWaJpiM8ZB2LY2xoDrI8mOnqGqVAYqkshUblKv/JzIstJ6I0HYKbEZ61ZuJf151aZWJboKMxUlqaEzmm6KUIyPR7HU0YIoSwyeWYKKYPRaREVaYGBtQyabgrf68TlpXNc+teU0bx908DijCGVzAJXhwDXV4gAb4QIDBC7zBuyOdV+fD+Zy3FpzFzCkswfn6BVgYjuM=</latexit><latexit sha1_base64="Etoe/csooVshvPMFBlKELNAQpF0=">AAAB7XicZVBNSwMxEJ2tX7V+VT3qIVgKnsquF70IRS8eW3DbYruUbJptQ5PNkmSFsvQ3eBIUxKs/yJP/xnRbxLYPBh7vzTAzL0w408Z1f5zCxubW9k5xt7S3f3B4VD4+aWmZKkJ9IrlUnRBryllMfcMMp51EUSxCTtvh+H7mt5+p0kzGj2aS0EDgYcwiRrCxkt+8Ff2nfrni1twcaJ14C1Kpn0OORr/83RtIkgoaG8Kx1l3PTUyQYWUY4XRa6qWaJpiM8ZB2LY2xoDrI8mOnqGqVAYqkshUblKv/JzIstJ6I0HYKbEZ61ZuJf151aZWJboKMxUlqaEzmm6KUIyPR7HU0YIoSwyeWYKKYPRaREVaYGBtQyabgrf68TlpXNc+teU0bx908DijCGVzAJXhwDXV4gAb4QIDBC7zBuyOdV+fD+Zy3FpzFzCkswfn6BVgYjuM=</latexit><latexit sha1_base64="Etoe/csooVshvPMFBlKELNAQpF0=">AAAB7XicZVBNSwMxEJ2tX7V+VT3qIVgKnsquF70IRS8eW3DbYruUbJptQ5PNkmSFsvQ3eBIUxKs/yJP/xnRbxLYPBh7vzTAzL0w408Z1f5zCxubW9k5xt7S3f3B4VD4+aWmZKkJ9IrlUnRBryllMfcMMp51EUSxCTtvh+H7mt5+p0kzGj2aS0EDgYcwiRrCxkt+8Ff2nfrni1twcaJ14C1Kpn0OORr/83RtIkgoaG8Kx1l3PTUyQYWUY4XRa6qWaJpiM8ZB2LY2xoDrI8mOnqGqVAYqkshUblKv/JzIstJ6I0HYKbEZ61ZuJf151aZWJboKMxUlqaEzmm6KUIyPR7HU0YIoSwyeWYKKYPRaREVaYGBtQyabgrf68TlpXNc+teU0bx908DijCGVzAJXhwDXV4gAb4QIDBC7zBuyOdV+fD+Zy3FpzFzCkswfn6BVgYjuM=</latexit><latexit sha1_base64="Etoe/csooVshvPMFBlKELNAQpF0=">AAAB7XicZVBNSwMxEJ2tX7V+VT3qIVgKnsquF70IRS8eW3DbYruUbJptQ5PNkmSFsvQ3eBIUxKs/yJP/xnRbxLYPBh7vzTAzL0w408Z1f5zCxubW9k5xt7S3f3B4VD4+aWmZKkJ9IrlUnRBryllMfcMMp51EUSxCTtvh+H7mt5+p0kzGj2aS0EDgYcwiRrCxkt+8Ff2nfrni1twcaJ14C1Kpn0OORr/83RtIkgoaG8Kx1l3PTUyQYWUY4XRa6qWaJpiM8ZB2LY2xoDrI8mOnqGqVAYqkshUblKv/JzIstJ6I0HYKbEZ61ZuJf151aZWJboKMxUlqaEzmm6KUIyPR7HU0YIoSwyeWYKKYPRaREVaYGBtQyabgrf68TlpXNc+teU0bx908DijCGVzAJXhwDXV4gAb4QIDBC7zBuyOdV+fD+Zy3FpzFzCkswfn6BVgYjuM=</latexit><latexit sha1_base64="vO1TRV+R8aSSEdnmdn7MgMqCNl0=">AAAB7XicZVBNSwMxEJ2tX7V+VT3qIVgKnsquB/UiFL14bMFti+1SsmnahmaTJckKZelv8CQoiFd/kCf/jem2FVsfDDzem2FmXhhzpo3rfju5tfWNza38dmFnd2//oHh41NAyUYT6RHKpWiHWlDNBfcMMp61YURyFnDbD0d3Ubz5RpZkUD2Yc0yDCA8H6jGBjJb9+E3Ufu8WSW3EzoP/Em5NS9RQy1LrFr05PkiSiwhCOtW57bmyCFCvDCKeTQifRNMZkhAe0banAEdVBmh07QWWr9FBfKlvCoEz9O5HiSOtxFNrOCJuhXvWm4q9XXlpl+tdBykScGCrIbFM/4chINH0d9ZiixPCxJZgoZo9FZIgVJsYGVMhSuFw8v0oWKTQuKp5b8eo2jttZHJCHEziDc/DgCqpwDzXwgQCDZ3iFN0c6L8678zFrzTnzmWNYgvP5A16ijvI=</latexit><latexit sha1_base64="OBnuSyfyJRsY2XmuOu9Zpouqn/w=">AAAB2nicZVBNS8NAEJ3Urxqr1rOXxVLwVBIvehS8eKxgW6ENZbOZtEs3m7A7EUrpH/DiQRD/lyf/jdsPxLYPBh7vzTAzLy6UtBQEP15lb//g8Kh67J/U/NOz83qta/PSCOyIXOXmJeYWldTYIUkKXwqDPIsV9uLJw8LvvaKxMtfPNC0wyvhIy1QKTk5qD+uNoBUswXZJuCYNWGNY/x4kuSgz1CQUt7YfBgVFM25ICoVzf1BaLLiY8BH2HdU8QxvNlmfOWdMpCUtz40oTW6r/J2Y8s3aaxa4z4zS2295C/POaG6sovYtmUhcloRarTWmpGOVs8TRLpEFBauoIF0a6Y5kYc8MFuWh8F0K4/fIu6d60wqAVPgVQhUu4gmsI4Rbu4RHa0AEBCbzBhye9d+9zFVbFW6d2ARvwvn4BtGyKYg==</latexit><latexit sha1_base64="5G0BkwO4MNL+DK3RfsjlHvMt22A=">AAAB4nicZVBdSwJBFL1rX2ZW1msvQyL0JLu91EsQ9NKjQquSLjI7zurgfCwzs4Es/oaegoLoT/XUv2lWJVIPXDiccy/33hOnnBnr+z9eaWd3b/+gfFg5qh6fnNbOqh2jMk1oSBRXuhdjQzmTNLTMctpLNcUi5rQbTx8Kv/tCtWFKPtlZSiOBx5IljGDrpLB9J4bPw1rdb/oLoG0SrEgdVmgNa9+DkSKZoNISjo3pB35qoxxrywin88ogMzTFZIrHtO+oxIKaKF8cO0cNp4xQorQradFC/T+RY2HMTMSuU2A7MZteIf55jbVVNrmNcibTzFJJlpuSjCOrUPE6GjFNieUzRzDRzB2LyARrTKwLqOJSCDZ/3iad62bgN4O2D2W4gEu4ggBu4B4eoQUhEGDwCu/w4Snvzftc5lXyVsGdwxq8r1+28I0z</latexit><latexit sha1_base64="5G0BkwO4MNL+DK3RfsjlHvMt22A=">AAAB4nicZVBdSwJBFL1rX2ZW1msvQyL0JLu91EsQ9NKjQquSLjI7zurgfCwzs4Es/oaegoLoT/XUv2lWJVIPXDiccy/33hOnnBnr+z9eaWd3b/+gfFg5qh6fnNbOqh2jMk1oSBRXuhdjQzmTNLTMctpLNcUi5rQbTx8Kv/tCtWFKPtlZSiOBx5IljGDrpLB9J4bPw1rdb/oLoG0SrEgdVmgNa9+DkSKZoNISjo3pB35qoxxrywin88ogMzTFZIrHtO+oxIKaKF8cO0cNp4xQorQradFC/T+RY2HMTMSuU2A7MZteIf55jbVVNrmNcibTzFJJlpuSjCOrUPE6GjFNieUzRzDRzB2LyARrTKwLqOJSCDZ/3iad62bgN4O2D2W4gEu4ggBu4B4eoQUhEGDwCu/w4Snvzftc5lXyVsGdwxq8r1+28I0z</latexit><latexit sha1_base64="br7+hOzRrIB77LqoSdy1PcWFH3Q=">AAAB7XicZVDLSgNBEOyNrxhfUY9eBkPAU9j1ohch6MVjAm4STJYwO5kkQ+axzMwKYck3eBIUxKsf5Mm/cZIsYmJBQ1HVTXdXnHBmrO9/e4WNza3tneJuaW//4PCofHzSMirVhIZEcaU7MTaUM0lDyyynnURTLGJO2/Hkbu63n6g2TMkHO01oJPBIsiEj2DopbN6I/mO/XPFr/gLoPwlyUoEcjX75qzdQJBVUWsKxMd3AT2yUYW0Z4XRW6qWGJphM8Ih2HZVYUBNli2NnqOqUARoq7UpatFD/TmRYGDMVsesU2I7NujcXf73qyio7vI4yJpPUUkmWm4YpR1ah+etowDQllk8dwUQzdywiY6wxsS6gkkshWP/5P2ld1gK/FjT9Sv02z6MIZ3AOFxDAFdThHhoQAgEGz/AKb57yXrx372PZWvDymVNYgff5A9q5joc=</latexit><latexit sha1_base64="br7+hOzRrIB77LqoSdy1PcWFH3Q=">AAAB7XicZVDLSgNBEOyNrxhfUY9eBkPAU9j1ohch6MVjAm4STJYwO5kkQ+axzMwKYck3eBIUxKsf5Mm/cZIsYmJBQ1HVTXdXnHBmrO9/e4WNza3tneJuaW//4PCofHzSMirVhIZEcaU7MTaUM0lDyyynnURTLGJO2/Hkbu63n6g2TMkHO01oJPBIsiEj2DopbN6I/mO/XPFr/gLoPwlyUoEcjX75qzdQJBVUWsKxMd3AT2yUYW0Z4XRW6qWGJphM8Ih2HZVYUBNli2NnqOqUARoq7UpatFD/TmRYGDMVsesU2I7NujcXf73qyio7vI4yJpPUUkmWm4YpR1ah+etowDQllk8dwUQzdywiY6wxsS6gkkshWP/5P2ld1gK/FjT9Sv02z6MIZ3AOFxDAFdThHhoQAgEGz/AKb57yXrx372PZWvDymVNYgff5A9q5joc=</latexit><latexit sha1_base64="Etoe/csooVshvPMFBlKELNAQpF0=">AAAB7XicZVBNSwMxEJ2tX7V+VT3qIVgKnsquF70IRS8eW3DbYruUbJptQ5PNkmSFsvQ3eBIUxKs/yJP/xnRbxLYPBh7vzTAzL0w408Z1f5zCxubW9k5xt7S3f3B4VD4+aWmZKkJ9IrlUnRBryllMfcMMp51EUSxCTtvh+H7mt5+p0kzGj2aS0EDgYcwiRrCxkt+8Ff2nfrni1twcaJ14C1Kpn0OORr/83RtIkgoaG8Kx1l3PTUyQYWUY4XRa6qWaJpiM8ZB2LY2xoDrI8mOnqGqVAYqkshUblKv/JzIstJ6I0HYKbEZ61ZuJf151aZWJboKMxUlqaEzmm6KUIyPR7HU0YIoSwyeWYKKYPRaREVaYGBtQyabgrf68TlpXNc+teU0bx908DijCGVzAJXhwDXV4gAb4QIDBC7zBuyOdV+fD+Zy3FpzFzCkswfn6BVgYjuM=</latexit><latexit sha1_base64="vO1TRV+R8aSSEdnmdn7MgMqCNl0=">AAAB7XicZVBNSwMxEJ2tX7V+VT3qIVgKnsquB/UiFL14bMFti+1SsmnahmaTJckKZelv8CQoiFd/kCf/jem2FVsfDDzem2FmXhhzpo3rfju5tfWNza38dmFnd2//oHh41NAyUYT6RHKpWiHWlDNBfcMMp61YURyFnDbD0d3Ubz5RpZkUD2Yc0yDCA8H6jGBjJb9+E3Ufu8WSW3EzoP/Em5NS9RQy1LrFr05PkiSiwhCOtW57bmyCFCvDCKeTQifRNMZkhAe0banAEdVBmh07QWWr9FBfKlvCoEz9O5HiSOtxFNrOCJuhXvWm4q9XXlpl+tdBykScGCrIbFM/4chINH0d9ZiixPCxJZgoZo9FZIgVJsYGVMhSuFw8v0oWKTQuKp5b8eo2jttZHJCHEziDc/DgCqpwDzXwgQCDZ3iFN0c6L8678zFrzTnzmWNYgvP5A16ijvI=</latexit><latexit sha1_base64="vO1TRV+R8aSSEdnmdn7MgMqCNl0=">AAAB7XicZVBNSwMxEJ2tX7V+VT3qIVgKnsquB/UiFL14bMFti+1SsmnahmaTJckKZelv8CQoiFd/kCf/jem2FVsfDDzem2FmXhhzpo3rfju5tfWNza38dmFnd2//oHh41NAyUYT6RHKpWiHWlDNBfcMMp61YURyFnDbD0d3Ubz5RpZkUD2Yc0yDCA8H6jGBjJb9+E3Ufu8WSW3EzoP/Em5NS9RQy1LrFr05PkiSiwhCOtW57bmyCFCvDCKeTQifRNMZkhAe0banAEdVBmh07QWWr9FBfKlvCoEz9O5HiSOtxFNrOCJuhXvWm4q9XXlpl+tdBykScGCrIbFM/4chINH0d9ZiixPCxJZgoZo9FZIgVJsYGVMhSuFw8v0oWKTQuKp5b8eo2jttZHJCHEziDc/DgCqpwDzXwgQCDZ3iFN0c6L8678zFrzTnzmWNYgvP5A16ijvI=</latexit><latexit sha1_base64="vO1TRV+R8aSSEdnmdn7MgMqCNl0=">AAAB7XicZVBNSwMxEJ2tX7V+VT3qIVgKnsquB/UiFL14bMFti+1SsmnahmaTJckKZelv8CQoiFd/kCf/jem2FVsfDDzem2FmXhhzpo3rfju5tfWNza38dmFnd2//oHh41NAyUYT6RHKpWiHWlDNBfcMMp61YURyFnDbD0d3Ubz5RpZkUD2Yc0yDCA8H6jGBjJb9+E3Ufu8WSW3EzoP/Em5NS9RQy1LrFr05PkiSiwhCOtW57bmyCFCvDCKeTQifRNMZkhAe0banAEdVBmh07QWWr9FBfKlvCoEz9O5HiSOtxFNrOCJuhXvWm4q9XXlpl+tdBykScGCrIbFM/4chINH0d9ZiixPCxJZgoZo9FZIgVJsYGVMhSuFw8v0oWKTQuKp5b8eo2jttZHJCHEziDc/DgCqpwDzXwgQCDZ3iFN0c6L8678zFrzTnzmWNYgvP5A16ijvI=</latexit><latexit sha1_base64="vO1TRV+R8aSSEdnmdn7MgMqCNl0=">AAAB7XicZVBNSwMxEJ2tX7V+VT3qIVgKnsquB/UiFL14bMFti+1SsmnahmaTJckKZelv8CQoiFd/kCf/jem2FVsfDDzem2FmXhhzpo3rfju5tfWNza38dmFnd2//oHh41NAyUYT6RHKpWiHWlDNBfcMMp61YURyFnDbD0d3Ubz5RpZkUD2Yc0yDCA8H6jGBjJb9+E3Ufu8WSW3EzoP/Em5NS9RQy1LrFr05PkiSiwhCOtW57bmyCFCvDCKeTQifRNMZkhAe0banAEdVBmh07QWWr9FBfKlvCoEz9O5HiSOtxFNrOCJuhXvWm4q9XXlpl+tdBykScGCrIbFM/4chINH0d9ZiixPCxJZgoZo9FZIgVJsYGVMhSuFw8v0oWKTQuKp5b8eo2jttZHJCHEziDc/DgCqpwDzXwgQCDZ3iFN0c6L8678zFrzTnzmWNYgvP5A16ijvI=</latexit><latexit sha1_base64="AseZmmxAvJ43QpuR0QL7RM3ZM6o=">AAAB7XicZVBNSwMxEJ31s9avqkcvwVLwVHY9qBeh6MVjC25bbJeSTbNtaJJdkqxQlv4GT4KCePUHefLfmLZbsfXBwOO9GWbmhQln2rjut7O2vrG5tV3YKe7u7R8clo6OmzpOFaE+iXms2iHWlDNJfcMMp+1EUSxCTlvh6G7qt56o0iyWD2ac0EDggWQRI9hYyW/ciN5jr1R2q+4M6D/xclKGHPVe6avbj0kqqDSEY607npuYIMPKMMLppNhNNU0wGeEB7VgqsaA6yGbHTlDFKn0UxcqWNGim/p3IsNB6LELbKbAZ6lVvKv56laVVJroOMiaT1FBJ5puilCMTo+nrqM8UJYaPLcFEMXssIkOsMDE2oOIshcvF86tkkULzouq5Va/hlmu3eR4FOIUzOAcPrqAG91AHHwgweIZXeHNi58V5dz7mrWtOPnMCS3A+fwDhQ46W</latexit>

MSSM

~sL
~sH

~+sL

5,5

SU(5)

b5̄1 = b5̄2 = b5̄3
<latexit sha1_base64="wBKt93q/UcDeKF/klYPkBVCFZFg=">AAACEHicZVDJSgNBEK2JW4zbqEcvrSHiKcxERC9C0IvHCGaBZBx6Op2kSc9Cd48QhvyBJz9FL4KCeBVvnrz5KXYWQpYHDa/eq6K6nhdxJpVl/RqppeWV1bX0emZjc2t7x9zdq8gwFoSWSchDUfOwpJwFtKyY4rQWCYp9j9Oq170e+NUHKiQLgzvVi6jj43bAWoxgpSXXPPZc+z5peFigs/6l5xami9NJ4ZpZK28NgRaJPSbZ4uH3yx8AlFzzp9EMSezTQBGOpazbVqScBAvFCKf9TCOWNMKki9u0rmmAfSqdZHhPH+W00kStUOgXKDRUpycS7EvZ8z3d6WPVkfPeQJx4uZlVqnXhJCyIYkUDMtrUijlSIRqkg5pMUKJ4TxNMBNOfRaSDBSZKZ5jRKdjzNy+SSiFvW3n7VsdxBSOk4QCO4ARsOIci3EAJykDgEZ7hDd6NJ+PV+DA+R60pYzyzDzMwvv4B+eWeFQ==</latexit><latexit sha1_base64="RvFwuKtsJnPAUtLsr6RSAXBnmMU=">AAACEHicZVDLSgMxFM3UV62vUZduoqXiqsxURBHEohuXFewD2nHIpJk2NJMZkoxQhv6BKz9FN4KCuBV3rvwA/8P0QenjQODcc+7l5h4vYlQqy/o1UguLS8sr6dXM2vrG5pa5vVORYSwwKeOQhaLmIUkY5aSsqGKkFgmCAo+Rqte57vvVByIkDfmd6kbECVCLU59ipLTkmoeea98nDQ8JeNK78NzCZHE8Llwza+WtAeA8sUckW9z/fvmLzy9LrvnTaIY4DghXmCEp67YVKSdBQlHMSC/TiCWJEO6gFqlrylFApJMM7unBnFaa0A+FflzBgTo5kaBAym7g6c4Aqbac9fri2MtNrVL+mZNQHsWKcDzc5McMqhD204FNKghWrKsJwoLqz0LcRgJhpTPM6BTs2ZvnSaWQt628favjuAJDpMEeOABHwAanoAhuQAmUAQaP4Bm8gXfjyXg1PozPYWvKGM3sgikYX/8/2J8I</latexit><latexit sha1_base64="RvFwuKtsJnPAUtLsr6RSAXBnmMU=">AAACEHicZVDLSgMxFM3UV62vUZduoqXiqsxURBHEohuXFewD2nHIpJk2NJMZkoxQhv6BKz9FN4KCuBV3rvwA/8P0QenjQODcc+7l5h4vYlQqy/o1UguLS8sr6dXM2vrG5pa5vVORYSwwKeOQhaLmIUkY5aSsqGKkFgmCAo+Rqte57vvVByIkDfmd6kbECVCLU59ipLTkmoeea98nDQ8JeNK78NzCZHE8Llwza+WtAeA8sUckW9z/fvmLzy9LrvnTaIY4DghXmCEp67YVKSdBQlHMSC/TiCWJEO6gFqlrylFApJMM7unBnFaa0A+FflzBgTo5kaBAym7g6c4Aqbac9fri2MtNrVL+mZNQHsWKcDzc5McMqhD204FNKghWrKsJwoLqz0LcRgJhpTPM6BTs2ZvnSaWQt628favjuAJDpMEeOABHwAanoAhuQAmUAQaP4Bm8gXfjyXg1PozPYWvKGM3sgikYX/8/2J8I</latexit><latexit sha1_base64="RvFwuKtsJnPAUtLsr6RSAXBnmMU=">AAACEHicZVDLSgMxFM3UV62vUZduoqXiqsxURBHEohuXFewD2nHIpJk2NJMZkoxQhv6BKz9FN4KCuBV3rvwA/8P0QenjQODcc+7l5h4vYlQqy/o1UguLS8sr6dXM2vrG5pa5vVORYSwwKeOQhaLmIUkY5aSsqGKkFgmCAo+Rqte57vvVByIkDfmd6kbECVCLU59ipLTkmoeea98nDQ8JeNK78NzCZHE8Llwza+WtAeA8sUckW9z/fvmLzy9LrvnTaIY4DghXmCEp67YVKSdBQlHMSC/TiCWJEO6gFqlrylFApJMM7unBnFaa0A+FflzBgTo5kaBAym7g6c4Aqbac9fri2MtNrVL+mZNQHsWKcDzc5McMqhD204FNKghWrKsJwoLqz0LcRgJhpTPM6BTs2ZvnSaWQt628favjuAJDpMEeOABHwAanoAhuQAmUAQaP4Bm8gXfjyXg1PozPYWvKGM3sgikYX/8/2J8I</latexit><latexit sha1_base64="QEI4hZnCB1QiK5VvoUcnkMM2LUE=">AAACEHicZVDLSgMxFM3UV62vUZduoqXiqsxUfCCIRTcuK9gHtOOQSTNtaOZBkhHK0D9w5afoRlAQt+LOlR/gf5hOH7T1QODcc+7l5h4nZFRIw/jRUnPzC4tL6eXMyura+oa+uVURQcQxKeOABbzmIEEY9UlZUslILeQEeQ4jVadz1fer94QLGvi3shsSy0Mtn7oUI6kkW993bPMubjiIw6PeuWMXJovDcWHrWSNvJID/iTkk2eLu1/NvdHZRsvXvRjPAkUd8iRkSom4aobRixCXFjPQyjUiQEOEOapG6oj7yiLDi5J4ezCmlCd2Aq+dLmKiTEzHyhOh6jur0kGyLWa8vjr3c1Crpnlox9cNIEh8PNrkRgzKA/XRgk3KCJesqgjCn6rMQtxFHWKoMM0kKx6PjZ8kohUohbxp580bFcQkGSIMdsAcOgAlOQBFcgxIoAwwewBN4BW/ao/aivWsfg9aUNpzZBlPQPv8ARmKfFw==</latexit><latexit sha1_base64="iNScFG+FaAkFus/5ek15NQPfGDY=">AAACEHicZVDLSsNAFJ3UV62vqEs3g6XiqiQVHxuh6MZlBfuANobJdNIOnUzCzEQooX/gyk9xJSiIW7eu/BunaVraemDg3HPu5c49XsSoVJb1a+RWVtfWN/Kbha3tnd09c/+gIcNYYFLHIQtFy0OSMMpJXVHFSCsSBAUeI01vcDv2m09ESBryBzWMiBOgHqc+xUhpyTVPPNd+TDoeEvB8dO25lfnibFa4ZtEqWyngf2JnpAgy1Fzzp9MNcRwQrjBDUrZtK1JOgoSimJFRoRNLEiE8QD3S1pSjgEgnSe8ZwZJWutAPhX5cwVSdn0hQIOUw8HRngFRfLntjceaVFlYp/8pJKI9iRTiebPJjBlUIx+nALhUEKzbUBGFB9Wch7iOBsNIZFtIULqbHL5NpCo1K2bbK9r1VrN5keeTBETgGp8AGl6AK7kAN1AEGz+AVvIMP48V4Mz6Nr0lrzshmDsECjO8/R9SbZA==</latexit>

MG
<latexit sha1_base64="27xUpaPzpz54uDTeYwmXJ4EF+uM=">AAAB63icZVDLSgNBEOyNrxhfUfHkZTAEPIVdL/EY9KAXIaJ5QLKE2clsMmRmdpmZFcIS8AP0JCiKV7/Ik3/j5IGYpKChqOqmuyuIOdPGdX+czMrq2vpGdjO3tb2zu5ffP6jrKFGE1kjEI9UMsKacSVozzHDajBXFIuC0EQwux37jgSrNInlvhjH1Be5JFjKCjZXubjpXnXzBLbkToGXizUihcvT+9AgA1U7+u92NSCKoNIRjrVueGxs/xcowwuko1040jTEZ4B5tWSqxoNpPJ6eOUNEqXRRGypY0aKL+n0ix0HooAtspsOnrRW8s/nnFuVUmPPdTJuPEUEmmm8KEIxOh8eOoyxQlhg8twUQxeywifawwMTaenE3BW/x5mdTPSp5b8m5tHBcwRRaO4QROwYMyVOAaqlADAj14hld4c4Tz4nw4n9PWjDObOYQ5OF+/FmqPrA==</latexit><latexit sha1_base64="HzNGvy7Umfyo5f3uZPVXo40s498=">AAAB63icZVDLSgNBEOyNr5j4iIonL4MxkFPY9aLHoAe9CBHNA5IlzE4myZCZ2WVmVghL/AI9CYri1S/y5N84eSAmKWgoqrrp7goizrRx3R8ntbK6tr6R3sxkt7Z3dnN7+zUdxorQKgl5qBoB1pQzSauGGU4bkaJYBJzWg8Hl2K8/UKVZKO/NMKK+wD3JuoxgY6W7m/ZVO5d3S+4EaJl4M5IvH74/PRZPspV27rvVCUksqDSEY62bnhsZP8HKMMLpKNOKNY0wGeAebVoqsaDaTyanjlDBKh3UDZUtadBE/T+RYKH1UAS2U2DT14veWPzzCnOrTPfcT5iMYkMlmW7qxhyZEI0fRx2mKDF8aAkmitljEeljhYmx8WRsCt7iz8ukdlry3JJ3a+O4gCnScATHUAQPzqAM11CBKhDowTO8wpsjnBfnw/mctqac2cwBzMH5+gWIZpAB</latexit><latexit sha1_base64="HzNGvy7Umfyo5f3uZPVXo40s498=">AAAB63icZVDLSgNBEOyNr5j4iIonL4MxkFPY9aLHoAe9CBHNA5IlzE4myZCZ2WVmVghL/AI9CYri1S/y5N84eSAmKWgoqrrp7goizrRx3R8ntbK6tr6R3sxkt7Z3dnN7+zUdxorQKgl5qBoB1pQzSauGGU4bkaJYBJzWg8Hl2K8/UKVZKO/NMKK+wD3JuoxgY6W7m/ZVO5d3S+4EaJl4M5IvH74/PRZPspV27rvVCUksqDSEY62bnhsZP8HKMMLpKNOKNY0wGeAebVoqsaDaTyanjlDBKh3UDZUtadBE/T+RYKH1UAS2U2DT14veWPzzCnOrTPfcT5iMYkMlmW7qxhyZEI0fRx2mKDF8aAkmitljEeljhYmx8WRsCt7iz8ukdlry3JJ3a+O4gCnScATHUAQPzqAM11CBKhDowTO8wpsjnBfnw/mctqac2cwBzMH5+gWIZpAB</latexit><latexit sha1_base64="HzNGvy7Umfyo5f3uZPVXo40s498=">AAAB63icZVDLSgNBEOyNr5j4iIonL4MxkFPY9aLHoAe9CBHNA5IlzE4myZCZ2WVmVghL/AI9CYri1S/y5N84eSAmKWgoqrrp7goizrRx3R8ntbK6tr6R3sxkt7Z3dnN7+zUdxorQKgl5qBoB1pQzSauGGU4bkaJYBJzWg8Hl2K8/UKVZKO/NMKK+wD3JuoxgY6W7m/ZVO5d3S+4EaJl4M5IvH74/PRZPspV27rvVCUksqDSEY62bnhsZP8HKMMLpKNOKNY0wGeAebVoqsaDaTyanjlDBKh3UDZUtadBE/T+RYKH1UAS2U2DT14veWPzzCnOrTPfcT5iMYkMlmW7qxhyZEI0fRx2mKDF8aAkmitljEeljhYmx8WRsCt7iz8ukdlry3JJ3a+O4gCnScATHUAQPzqAM11CBKhDowTO8wpsjnBfnw/mctqac2cwBzMH5+gWIZpAB</latexit><latexit sha1_base64="dLDMTQocvuAp+o6kJqL0h/P1CKs=">AAAB63icZVDLSgNBEOyNr5j4iIonL4MxkFPY9aAegx70IkQ0D0iWMDuZJENmdpeZWSEs8Qv0JCiKV7/Ik3/jZJOIiQUNRVU33V1eyJnStv1tpZaWV1bX0uuZ7Mbm1nZuZ7emgkgSWiUBD2TDw4py5tOqZprTRigpFh6ndW9wMfbr91QqFvh3ehhSV+Cez7qMYG2k2+v2ZTuXt0t2AvSfOFOSL++/PT4Uj7KVdu6r1QlIJKivCcdKNR071G6MpWaE01GmFSkaYjLAPdo01MeCKjdOTh2hglE6qBtIU75Gifp3IsZCqaHwTKfAuq8WvbH46xXmVunumRszP4w09clkUzfiSAdo/DjqMEmJ5kNDMJHMHItIH0tMtIknk6RwMnt+kcxSqB2XHLvk3Jg4zmGCNBzAIRTBgVMowxVUoAoEevAEL/BqCevZerc+Jq0pazqzB3OwPn8AjvCQEA==</latexit><latexit sha1_base64="fs1XEfUgZXMiTForgn563Uvm1So=">AAAB63icZVBNSwMxEJ2tX7V+VT16CZaCp7LrQT0WPehFqGg/oF1KNs22oUl2SbJCWfoTPAkK4tVf5Ml/Y7rditUHA4/3ZpiZF8ScaeO6X05hZXVtfaO4Wdra3tndK+8ftHSUKEKbJOKR6gRYU84kbRpmOO3EimIRcNoOxlczv/1IlWaRfDCTmPoCDyULGcHGSve3/et+ueLW3AzoP/FyUoEcjX75szeISCKoNIRjrbueGxs/xcowwum01Es0jTEZ4yHtWiqxoNpPs1OnqGqVAQojZUsalKm/J1IstJ6IwHYKbEb6rzcTf7zq0ioTXvgpk3FiqCTzTWHCkYnQ7HE0YIoSwyeWYKKYPRaREVaYGBtPKUvhbPH8X7JIoXVa89yad+dW6pd5HkU4gmM4AQ/OoQ430IAmEBjCE7zAqyOcZ+fNeZ+3Fpx85hCW4Hx8A2/gjcE=</latexit>

ξ1 ξ2

+ξ1 +ξ2

ξH



α−1
i

<latexit sha1_base64="gY/pStnWC79hbG4lR5nJOnlih2o=">AAAB9XicZVDLSgNBEOz1GeMr0aOXwRjwYtj1osegF48RzAOSNfROJsmQ2dl1ZlYJS77Dk6AgXv0J/8CTf+PkgZikoKGo6qa7K4gF18Z1f5yV1bX1jc3MVnZ7Z3dvP5c/qOkoUZRVaSQi1QhQM8ElqxpuBGvEimEYCFYPBtdjv/7IlOaRvDPDmPkh9iTvcorGSn4LRdzHNr9Pz7xRO1dwS+4EZJl4M1Ion+S/ygBQaee+W52IJiGThgrUuum5sfFTVIZTwUbZVqJZjHSAPda0VGLItJ9Ojh6RolU6pBspW9KQifp/IsVQ62EY2M4QTV8vemPxzyvOrTLdSz/lMk4Mk3S6qZsIYiIyjoB0uGLUiKElSBW3xxLaR4XU2KCyNgVv8edlUjsveW7Ju7VxXMEUGTiCYzgFDy6gDDdQgSpQeIBneIU358l5cd6dj2nrijObOYQ5OJ+/6xeTeg==</latexit><latexit sha1_base64="gAS45LfWm5O6Qla6kyHJJq87Egk=">AAAB9XicZVDJSgNBEK2JW4xbokcvjTHgxTCTix6DXjxGMAskY6jpdJImPYvdPUoY8h2eBAURb/6EJ6+e/Bs7C2KSBwWP96qoqudFgitt2z9WamV1bX0jvZnZ2t7Z3cvm9msqjCVlVRqKUDY8VEzwgFU114I1IsnQ9wSre4PLsV+/Z1LxMLjRw4i5PvYC3uUUtZHcFoqoj21+m5w6o3Y2bxftCcgycWYkXz7OfZa+6u+Vdva71Qlp7LNAU4FKNR070m6CUnMq2CjTihWLkA6wx5qGBugz5SaTo0ekYJQO6YbSVKDJRP0/kaCv1ND3TKePuq8WvbH45xXmVunuuZvwIIo1C+h0UzcWRIdkHAHpcMmoFkNDkEpujiW0jxKpNkFlTArO4s/LpFYqOnbRuTZxXMAUaTiEIzgBB86gDFdQgSpQuINHeIYX68F6sl6tt2lryprNHMAcrI9fPNeVNQ==</latexit><latexit sha1_base64="gAS45LfWm5O6Qla6kyHJJq87Egk=">AAAB9XicZVDJSgNBEK2JW4xbokcvjTHgxTCTix6DXjxGMAskY6jpdJImPYvdPUoY8h2eBAURb/6EJ6+e/Bs7C2KSBwWP96qoqudFgitt2z9WamV1bX0jvZnZ2t7Z3cvm9msqjCVlVRqKUDY8VEzwgFU114I1IsnQ9wSre4PLsV+/Z1LxMLjRw4i5PvYC3uUUtZHcFoqoj21+m5w6o3Y2bxftCcgycWYkXz7OfZa+6u+Vdva71Qlp7LNAU4FKNR070m6CUnMq2CjTihWLkA6wx5qGBugz5SaTo0ekYJQO6YbSVKDJRP0/kaCv1ND3TKePuq8WvbH45xXmVunuuZvwIIo1C+h0UzcWRIdkHAHpcMmoFkNDkEpujiW0jxKpNkFlTArO4s/LpFYqOnbRuTZxXMAUaTiEIzgBB86gDFdQgSpQuINHeIYX68F6sl6tt2lryprNHMAcrI9fPNeVNQ==</latexit><latexit sha1_base64="gAS45LfWm5O6Qla6kyHJJq87Egk=">AAAB9XicZVDJSgNBEK2JW4xbokcvjTHgxTCTix6DXjxGMAskY6jpdJImPYvdPUoY8h2eBAURb/6EJ6+e/Bs7C2KSBwWP96qoqudFgitt2z9WamV1bX0jvZnZ2t7Z3cvm9msqjCVlVRqKUDY8VEzwgFU114I1IsnQ9wSre4PLsV+/Z1LxMLjRw4i5PvYC3uUUtZHcFoqoj21+m5w6o3Y2bxftCcgycWYkXz7OfZa+6u+Vdva71Qlp7LNAU4FKNR070m6CUnMq2CjTihWLkA6wx5qGBugz5SaTo0ekYJQO6YbSVKDJRP0/kaCv1ND3TKePuq8WvbH45xXmVunuuZvwIIo1C+h0UzcWRIdkHAHpcMmoFkNDkEpujiW0jxKpNkFlTArO4s/LpFYqOnbRuTZxXMAUaTiEIzgBB86gDFdQgSpQuINHeIYX68F6sl6tt2lryprNHMAcrI9fPNeVNQ==</latexit><latexit sha1_base64="8Ux9at9kHAt5YnjkeGFOSPS4sXM=">AAAB9XicZVDLSgNBEJyNrxhfiR69DMaAF8NuDuox6MVjBPOAZA29k9lkyOzsOjOrhCXf4UlQEPHmT3jy6sm/cfISEwsaiqpuuru8iDOlbfvbSi0tr6yupdczG5tb2zvZ3G5NhbEktEpCHsqGB4pyJmhVM81pI5IUAo/Tute/GPn1OyoVC8W1HkTUDaArmM8IaCO5LeBRD9rsJjl2hu1s3i7aY+D/xJmSfPkw91H6rL9V2tmvVickcUCFJhyUajp2pN0EpGaE02GmFSsaAelDlzYNFRBQ5Sbjo4e4YJQO9kNpSmg8Vv9OJBAoNQg80xmA7qlFbyT+eoW5Vdo/cxMmolhTQSab/JhjHeJRBLjDJCWaDwwBIpk5FpMeSCDaBJUZp3Aye36RzFKolYqOXXSuTBznaII02kcH6Ag56BSV0SWqoCoi6BY9oCf0bN1bj9aL9TppTVnTmT00B+v9B0NhlUQ=</latexit><latexit sha1_base64="T3BGyxxBvLrBlc4I7v5RgVtRrBk=">AAAB9XicZVBNS8NAEJ3Ur1q/qh69LJaCF0viQT0WvXisYD+gjWWy3bZLN5u4u1FK6O/wJCiIV3+MJ/+NaZqKrQ8GHu/NMDPPCwXXxra/rdzK6tr6Rn6zsLW9s7tX3D9o6CBSlNVpIALV8lAzwSWrG24Ea4WKoe8J1vRG11O/+ciU5oG8M+OQuT4OJO9ziiaR3A6KcIhdfh+fOpNusWRX7BTkP3EyUoIMtW7xq9MLaOQzaahArduOHRo3RmU4FWxS6ESahUhHOGDthEr0mXbj9OgJKSdKj/QDlZQ0JFX/TsToaz32vaTTRzPUy95U/PXKC6tM/9KNuQwjwySdbepHgpiATCMgPa4YNWKcEKSKJ8cSOkSF1CRBFdIUzufPL5N5Co2zimNXnFu7VL3K8sjDERzDCThwAVW4gRrUgcIDPMMrvFlP1ov1bn3MWnNWNnMIC7A+fwDzIJIQ</latexit>

t
<latexit sha1_base64="ox0DBZAs/dAkFXnYjIgnnfOaljE=">AAAB6XicZVDLSgNBEOyNrxhfUY9eBkPAU9j1osegF48JmAckS5id9CZDZh/M9Aoh5As8CQri1U/y5N84SRYxpqChqOqmuytIlTTkut9OYWt7Z3evuF86ODw6PimfnrVNkmmBLZGoRHcDblDJGFskSWE31cijQGEnmNwv/M4TaiOT+JGmKfoRH8UylIKTlZo0KFfcmrsE2yReTiqQozEof/WHicgijEkobkzPc1PyZ1yTFArnpX5mMOViwkfYszTmERp/tjx0zqpWGbIw0bZiYkv178SMR8ZMo8B2RpzG5r+3EH+96toqCm/9mYzTjDAWq01hphglbPE2G0qNgtTUEi60tMcyMeaaC7LhlGwK3v+fN0n7uua5Na/pVup3eR5FuIBLuAIPbqAOD9CAFghAeIZXeHMmzovz7nysWgtOPnMOa3A+fwBdh40f</latexit><latexit sha1_base64="ox0DBZAs/dAkFXnYjIgnnfOaljE=">AAAB6XicZVDLSgNBEOyNrxhfUY9eBkPAU9j1osegF48JmAckS5id9CZDZh/M9Aoh5As8CQri1U/y5N84SRYxpqChqOqmuytIlTTkut9OYWt7Z3evuF86ODw6PimfnrVNkmmBLZGoRHcDblDJGFskSWE31cijQGEnmNwv/M4TaiOT+JGmKfoRH8UylIKTlZo0KFfcmrsE2yReTiqQozEof/WHicgijEkobkzPc1PyZ1yTFArnpX5mMOViwkfYszTmERp/tjx0zqpWGbIw0bZiYkv178SMR8ZMo8B2RpzG5r+3EH+96toqCm/9mYzTjDAWq01hphglbPE2G0qNgtTUEi60tMcyMeaaC7LhlGwK3v+fN0n7uua5Na/pVup3eR5FuIBLuAIPbqAOD9CAFghAeIZXeHMmzovz7nysWgtOPnMOa3A+fwBdh40f</latexit><latexit sha1_base64="ox0DBZAs/dAkFXnYjIgnnfOaljE=">AAAB6XicZVDLSgNBEOyNrxhfUY9eBkPAU9j1osegF48JmAckS5id9CZDZh/M9Aoh5As8CQri1U/y5N84SRYxpqChqOqmuytIlTTkut9OYWt7Z3evuF86ODw6PimfnrVNkmmBLZGoRHcDblDJGFskSWE31cijQGEnmNwv/M4TaiOT+JGmKfoRH8UylIKTlZo0KFfcmrsE2yReTiqQozEof/WHicgijEkobkzPc1PyZ1yTFArnpX5mMOViwkfYszTmERp/tjx0zqpWGbIw0bZiYkv178SMR8ZMo8B2RpzG5r+3EH+96toqCm/9mYzTjDAWq01hphglbPE2G0qNgtTUEi60tMcyMeaaC7LhlGwK3v+fN0n7uua5Na/pVup3eR5FuIBLuAIPbqAOD9CAFghAeIZXeHMmzovz7nysWgtOPnMOa3A+fwBdh40f</latexit><latexit sha1_base64="ox0DBZAs/dAkFXnYjIgnnfOaljE=">AAAB6XicZVDLSgNBEOyNrxhfUY9eBkPAU9j1osegF48JmAckS5id9CZDZh/M9Aoh5As8CQri1U/y5N84SRYxpqChqOqmuytIlTTkut9OYWt7Z3evuF86ODw6PimfnrVNkmmBLZGoRHcDblDJGFskSWE31cijQGEnmNwv/M4TaiOT+JGmKfoRH8UylIKTlZo0KFfcmrsE2yReTiqQozEof/WHicgijEkobkzPc1PyZ1yTFArnpX5mMOViwkfYszTmERp/tjx0zqpWGbIw0bZiYkv178SMR8ZMo8B2RpzG5r+3EH+96toqCm/9mYzTjDAWq01hphglbPE2G0qNgtTUEi60tMcyMeaaC7LhlGwK3v+fN0n7uua5Na/pVup3eR5FuIBLuAIPbqAOD9CAFghAeIZXeHMmzovz7nysWgtOPnMOa3A+fwBdh40f</latexit><latexit sha1_base64="3vHG2yVCkRcmqU5ZoA3kNw3cdYE=">AAAB6XicZVBNS8NAEJ3Ur1q/qh69LJaCp5J4UI9FLx5bsB/QhrLZbtqlm03YnQil9Bd4EhTEqz/Jk//GbZqK1QcDj/dmmJkXJFIYdN0vp7CxubW9U9wt7e0fHB6Vj0/aJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJ3cLvPHJtRKwecJpwP6IjJULBKFqpiYNyxa25Gch/4uWkAjkag/JnfxizNOIKmaTG9Dw3QX9GNQom+bzUTw1PKJvQEe9ZqmjEjT/LDp2TqlWGJIy1LYUkU39PzGhkzDQKbGdEcWz+egvxx6uurcLwxp8JlaTIFVtuClNJMCaLt8lQaM5QTi2hTAt7LGFjqilDG04pS+Fq9fxfskqhfVnz3JrXdCv12zyPIpzBOVyAB9dQh3toQAsYcHiCF3h1Js6z8+a8L1sLTj5zCmtwPr4BZBGNLg==</latexit><latexit sha1_base64="3vHG2yVCkRcmqU5ZoA3kNw3cdYE=">AAAB6XicZVBNS8NAEJ3Ur1q/qh69LJaCp5J4UI9FLx5bsB/QhrLZbtqlm03YnQil9Bd4EhTEqz/Jk//GbZqK1QcDj/dmmJkXJFIYdN0vp7CxubW9U9wt7e0fHB6Vj0/aJk414y0Wy1h3A2q4FIq3UKDk3URzGgWSd4LJ3cLvPHJtRKwecJpwP6IjJULBKFqpiYNyxa25Gch/4uWkAjkag/JnfxizNOIKmaTG9Dw3QX9GNQom+bzUTw1PKJvQEe9ZqmjEjT/LDp2TqlWGJIy1LYUkU39PzGhkzDQKbGdEcWz+egvxx6uurcLwxp8JlaTIFVtuClNJMCaLt8lQaM5QTi2hTAt7LGFjqilDG04pS+Fq9fxfskqhfVnz3JrXdCv12zyPIpzBOVyAB9dQh3toQAsYcHiCF3h1Js6z8+a8L1sLTj5zCmtwPr4BZBGNLg==</latexit>

bi =
∑

η

bηi
<latexit sha1_base64="bv0dcd+Poat+plkKy6d5OzldrGA="></latexit><latexit sha1_base64="MKiLebVl9uhw/uIzwOdi2mp6N6I="></latexit><latexit sha1_base64="MKiLebVl9uhw/uIzwOdi2mp6N6I="></latexit><latexit sha1_base64="MKiLebVl9uhw/uIzwOdi2mp6N6I="></latexit><latexit sha1_base64="Yo0v1KN97TkNur0DywWTJF8WCbE="></latexit><latexit sha1_base64="C71N3m+VS01KxYujeUhipd437cQ="></latexit>

SM

Q = mZ
<latexit sha1_base64="Etoe/csooVshvPMFBlKELNAQpF0=">AAAB7XicZVBNSwMxEJ2tX7V+VT3qIVgKnsquF70IRS8eW3DbYruUbJptQ5PNkmSFsvQ3eBIUxKs/yJP/xnRbxLYPBh7vzTAzL0w408Z1f5zCxubW9k5xt7S3f3B4VD4+aWmZKkJ9IrlUnRBryllMfcMMp51EUSxCTtvh+H7mt5+p0kzGj2aS0EDgYcwiRrCxkt+8Ff2nfrni1twcaJ14C1Kpn0OORr/83RtIkgoaG8Kx1l3PTUyQYWUY4XRa6qWaJpiM8ZB2LY2xoDrI8mOnqGqVAYqkshUblKv/JzIstJ6I0HYKbEZ61ZuJf151aZWJboKMxUlqaEzmm6KUIyPR7HU0YIoSwyeWYKKYPRaREVaYGBtQyabgrf68TlpXNc+teU0bx908DijCGVzAJXhwDXV4gAb4QIDBC7zBuyOdV+fD+Zy3FpzFzCkswfn6BVgYjuM=</latexit><latexit sha1_base64="Etoe/csooVshvPMFBlKELNAQpF0=">AAAB7XicZVBNSwMxEJ2tX7V+VT3qIVgKnsquF70IRS8eW3DbYruUbJptQ5PNkmSFsvQ3eBIUxKs/yJP/xnRbxLYPBh7vzTAzL0w408Z1f5zCxubW9k5xt7S3f3B4VD4+aWmZKkJ9IrlUnRBryllMfcMMp51EUSxCTtvh+H7mt5+p0kzGj2aS0EDgYcwiRrCxkt+8Ff2nfrni1twcaJ14C1Kpn0OORr/83RtIkgoaG8Kx1l3PTUyQYWUY4XRa6qWaJpiM8ZB2LY2xoDrI8mOnqGqVAYqkshUblKv/JzIstJ6I0HYKbEZ61ZuJf151aZWJboKMxUlqaEzmm6KUIyPR7HU0YIoSwyeWYKKYPRaREVaYGBtQyabgrf68TlpXNc+teU0bx908DijCGVzAJXhwDXV4gAb4QIDBC7zBuyOdV+fD+Zy3FpzFzCkswfn6BVgYjuM=</latexit><latexit sha1_base64="Etoe/csooVshvPMFBlKELNAQpF0=">AAAB7XicZVBNSwMxEJ2tX7V+VT3qIVgKnsquF70IRS8eW3DbYruUbJptQ5PNkmSFsvQ3eBIUxKs/yJP/xnRbxLYPBh7vzTAzL0w408Z1f5zCxubW9k5xt7S3f3B4VD4+aWmZKkJ9IrlUnRBryllMfcMMp51EUSxCTtvh+H7mt5+p0kzGj2aS0EDgYcwiRrCxkt+8Ff2nfrni1twcaJ14C1Kpn0OORr/83RtIkgoaG8Kx1l3PTUyQYWUY4XRa6qWaJpiM8ZB2LY2xoDrI8mOnqGqVAYqkshUblKv/JzIstJ6I0HYKbEZ61ZuJf151aZWJboKMxUlqaEzmm6KUIyPR7HU0YIoSwyeWYKKYPRaREVaYGBtQyabgrf68TlpXNc+teU0bx908DijCGVzAJXhwDXV4gAb4QIDBC7zBuyOdV+fD+Zy3FpzFzCkswfn6BVgYjuM=</latexit><latexit sha1_base64="Etoe/csooVshvPMFBlKELNAQpF0=">AAAB7XicZVBNSwMxEJ2tX7V+VT3qIVgKnsquF70IRS8eW3DbYruUbJptQ5PNkmSFsvQ3eBIUxKs/yJP/xnRbxLYPBh7vzTAzL0w408Z1f5zCxubW9k5xt7S3f3B4VD4+aWmZKkJ9IrlUnRBryllMfcMMp51EUSxCTtvh+H7mt5+p0kzGj2aS0EDgYcwiRrCxkt+8Ff2nfrni1twcaJ14C1Kpn0OORr/83RtIkgoaG8Kx1l3PTUyQYWUY4XRa6qWaJpiM8ZB2LY2xoDrI8mOnqGqVAYqkshUblKv/JzIstJ6I0HYKbEZ61ZuJf151aZWJboKMxUlqaEzmm6KUIyPR7HU0YIoSwyeWYKKYPRaREVaYGBtQyabgrf68TlpXNc+teU0bx908DijCGVzAJXhwDXV4gAb4QIDBC7zBuyOdV+fD+Zy3FpzFzCkswfn6BVgYjuM=</latexit><latexit sha1_base64="vO1TRV+R8aSSEdnmdn7MgMqCNl0=">AAAB7XicZVBNSwMxEJ2tX7V+VT3qIVgKnsquB/UiFL14bMFti+1SsmnahmaTJckKZelv8CQoiFd/kCf/jem2FVsfDDzem2FmXhhzpo3rfju5tfWNza38dmFnd2//oHh41NAyUYT6RHKpWiHWlDNBfcMMp61YURyFnDbD0d3Ubz5RpZkUD2Yc0yDCA8H6jGBjJb9+E3Ufu8WSW3EzoP/Em5NS9RQy1LrFr05PkiSiwhCOtW57bmyCFCvDCKeTQifRNMZkhAe0banAEdVBmh07QWWr9FBfKlvCoEz9O5HiSOtxFNrOCJuhXvWm4q9XXlpl+tdBykScGCrIbFM/4chINH0d9ZiixPCxJZgoZo9FZIgVJsYGVMhSuFw8v0oWKTQuKp5b8eo2jttZHJCHEziDc/DgCqpwDzXwgQCDZ3iFN0c6L8678zFrzTnzmWNYgvP5A16ijvI=</latexit><latexit sha1_base64="OBnuSyfyJRsY2XmuOu9Zpouqn/w=">AAAB2nicZVBNS8NAEJ3Urxqr1rOXxVLwVBIvehS8eKxgW6ENZbOZtEs3m7A7EUrpH/DiQRD/lyf/jdsPxLYPBh7vzTAzLy6UtBQEP15lb//g8Kh67J/U/NOz83qta/PSCOyIXOXmJeYWldTYIUkKXwqDPIsV9uLJw8LvvaKxMtfPNC0wyvhIy1QKTk5qD+uNoBUswXZJuCYNWGNY/x4kuSgz1CQUt7YfBgVFM25ICoVzf1BaLLiY8BH2HdU8QxvNlmfOWdMpCUtz40oTW6r/J2Y8s3aaxa4z4zS2295C/POaG6sovYtmUhcloRarTWmpGOVs8TRLpEFBauoIF0a6Y5kYc8MFuWh8F0K4/fIu6d60wqAVPgVQhUu4gmsI4Rbu4RHa0AEBCbzBhye9d+9zFVbFW6d2ARvwvn4BtGyKYg==</latexit><latexit sha1_base64="5G0BkwO4MNL+DK3RfsjlHvMt22A=">AAAB4nicZVBdSwJBFL1rX2ZW1msvQyL0JLu91EsQ9NKjQquSLjI7zurgfCwzs4Es/oaegoLoT/XUv2lWJVIPXDiccy/33hOnnBnr+z9eaWd3b/+gfFg5qh6fnNbOqh2jMk1oSBRXuhdjQzmTNLTMctpLNcUi5rQbTx8Kv/tCtWFKPtlZSiOBx5IljGDrpLB9J4bPw1rdb/oLoG0SrEgdVmgNa9+DkSKZoNISjo3pB35qoxxrywin88ogMzTFZIrHtO+oxIKaKF8cO0cNp4xQorQradFC/T+RY2HMTMSuU2A7MZteIf55jbVVNrmNcibTzFJJlpuSjCOrUPE6GjFNieUzRzDRzB2LyARrTKwLqOJSCDZ/3iad62bgN4O2D2W4gEu4ggBu4B4eoQUhEGDwCu/w4Snvzftc5lXyVsGdwxq8r1+28I0z</latexit><latexit sha1_base64="5G0BkwO4MNL+DK3RfsjlHvMt22A=">AAAB4nicZVBdSwJBFL1rX2ZW1msvQyL0JLu91EsQ9NKjQquSLjI7zurgfCwzs4Es/oaegoLoT/XUv2lWJVIPXDiccy/33hOnnBnr+z9eaWd3b/+gfFg5qh6fnNbOqh2jMk1oSBRXuhdjQzmTNLTMctpLNcUi5rQbTx8Kv/tCtWFKPtlZSiOBx5IljGDrpLB9J4bPw1rdb/oLoG0SrEgdVmgNa9+DkSKZoNISjo3pB35qoxxrywin88ogMzTFZIrHtO+oxIKaKF8cO0cNp4xQorQradFC/T+RY2HMTMSuU2A7MZteIf55jbVVNrmNcibTzFJJlpuSjCOrUPE6GjFNieUzRzDRzB2LyARrTKwLqOJSCDZ/3iad62bgN4O2D2W4gEu4ggBu4B4eoQUhEGDwCu/w4Snvzftc5lXyVsGdwxq8r1+28I0z</latexit><latexit sha1_base64="br7+hOzRrIB77LqoSdy1PcWFH3Q=">AAAB7XicZVDLSgNBEOyNrxhfUY9eBkPAU9j1ohch6MVjAm4STJYwO5kkQ+axzMwKYck3eBIUxKsf5Mm/cZIsYmJBQ1HVTXdXnHBmrO9/e4WNza3tneJuaW//4PCofHzSMirVhIZEcaU7MTaUM0lDyyynnURTLGJO2/Hkbu63n6g2TMkHO01oJPBIsiEj2DopbN6I/mO/XPFr/gLoPwlyUoEcjX75qzdQJBVUWsKxMd3AT2yUYW0Z4XRW6qWGJphM8Ih2HZVYUBNli2NnqOqUARoq7UpatFD/TmRYGDMVsesU2I7NujcXf73qyio7vI4yJpPUUkmWm4YpR1ah+etowDQllk8dwUQzdywiY6wxsS6gkkshWP/5P2ld1gK/FjT9Sv02z6MIZ3AOFxDAFdThHhoQAgEGz/AKb57yXrx372PZWvDymVNYgff5A9q5joc=</latexit><latexit sha1_base64="br7+hOzRrIB77LqoSdy1PcWFH3Q=">AAAB7XicZVDLSgNBEOyNrxhfUY9eBkPAU9j1ohch6MVjAm4STJYwO5kkQ+axzMwKYck3eBIUxKsf5Mm/cZIsYmJBQ1HVTXdXnHBmrO9/e4WNza3tneJuaW//4PCofHzSMirVhIZEcaU7MTaUM0lDyyynnURTLGJO2/Hkbu63n6g2TMkHO01oJPBIsiEj2DopbN6I/mO/XPFr/gLoPwlyUoEcjX75qzdQJBVUWsKxMd3AT2yUYW0Z4XRW6qWGJphM8Ih2HZVYUBNli2NnqOqUARoq7UpatFD/TmRYGDMVsesU2I7NujcXf73qyio7vI4yJpPUUkmWm4YpR1ah+etowDQllk8dwUQzdywiY6wxsS6gkkshWP/5P2ld1gK/FjT9Sv02z6MIZ3AOFxDAFdThHhoQAgEGz/AKb57yXrx372PZWvDymVNYgff5A9q5joc=</latexit><latexit sha1_base64="Etoe/csooVshvPMFBlKELNAQpF0=">AAAB7XicZVBNSwMxEJ2tX7V+VT3qIVgKnsquF70IRS8eW3DbYruUbJptQ5PNkmSFsvQ3eBIUxKs/yJP/xnRbxLYPBh7vzTAzL0w408Z1f5zCxubW9k5xt7S3f3B4VD4+aWmZKkJ9IrlUnRBryllMfcMMp51EUSxCTtvh+H7mt5+p0kzGj2aS0EDgYcwiRrCxkt+8Ff2nfrni1twcaJ14C1Kpn0OORr/83RtIkgoaG8Kx1l3PTUyQYWUY4XRa6qWaJpiM8ZB2LY2xoDrI8mOnqGqVAYqkshUblKv/JzIstJ6I0HYKbEZ61ZuJf151aZWJboKMxUlqaEzmm6KUIyPR7HU0YIoSwyeWYKKYPRaREVaYGBtQyabgrf68TlpXNc+teU0bx908DijCGVzAJXhwDXV4gAb4QIDBC7zBuyOdV+fD+Zy3FpzFzCkswfn6BVgYjuM=</latexit><latexit sha1_base64="vO1TRV+R8aSSEdnmdn7MgMqCNl0=">AAAB7XicZVBNSwMxEJ2tX7V+VT3qIVgKnsquB/UiFL14bMFti+1SsmnahmaTJckKZelv8CQoiFd/kCf/jem2FVsfDDzem2FmXhhzpo3rfju5tfWNza38dmFnd2//oHh41NAyUYT6RHKpWiHWlDNBfcMMp61YURyFnDbD0d3Ubz5RpZkUD2Yc0yDCA8H6jGBjJb9+E3Ufu8WSW3EzoP/Em5NS9RQy1LrFr05PkiSiwhCOtW57bmyCFCvDCKeTQifRNMZkhAe0banAEdVBmh07QWWr9FBfKlvCoEz9O5HiSOtxFNrOCJuhXvWm4q9XXlpl+tdBykScGCrIbFM/4chINH0d9ZiixPCxJZgoZo9FZIgVJsYGVMhSuFw8v0oWKTQuKp5b8eo2jttZHJCHEziDc/DgCqpwDzXwgQCDZ3iFN0c6L8678zFrzTnzmWNYgvP5A16ijvI=</latexit><latexit sha1_base64="vO1TRV+R8aSSEdnmdn7MgMqCNl0=">AAAB7XicZVBNSwMxEJ2tX7V+VT3qIVgKnsquB/UiFL14bMFti+1SsmnahmaTJckKZelv8CQoiFd/kCf/jem2FVsfDDzem2FmXhhzpo3rfju5tfWNza38dmFnd2//oHh41NAyUYT6RHKpWiHWlDNBfcMMp61YURyFnDbD0d3Ubz5RpZkUD2Yc0yDCA8H6jGBjJb9+E3Ufu8WSW3EzoP/Em5NS9RQy1LrFr05PkiSiwhCOtW57bmyCFCvDCKeTQifRNMZkhAe0banAEdVBmh07QWWr9FBfKlvCoEz9O5HiSOtxFNrOCJuhXvWm4q9XXlpl+tdBykScGCrIbFM/4chINH0d9ZiixPCxJZgoZo9FZIgVJsYGVMhSuFw8v0oWKTQuKp5b8eo2jttZHJCHEziDc/DgCqpwDzXwgQCDZ3iFN0c6L8678zFrzTnzmWNYgvP5A16ijvI=</latexit><latexit sha1_base64="vO1TRV+R8aSSEdnmdn7MgMqCNl0=">AAAB7XicZVBNSwMxEJ2tX7V+VT3qIVgKnsquB/UiFL14bMFti+1SsmnahmaTJckKZelv8CQoiFd/kCf/jem2FVsfDDzem2FmXhhzpo3rfju5tfWNza38dmFnd2//oHh41NAyUYT6RHKpWiHWlDNBfcMMp61YURyFnDbD0d3Ubz5RpZkUD2Yc0yDCA8H6jGBjJb9+E3Ufu8WSW3EzoP/Em5NS9RQy1LrFr05PkiSiwhCOtW57bmyCFCvDCKeTQifRNMZkhAe0banAEdVBmh07QWWr9FBfKlvCoEz9O5HiSOtxFNrOCJuhXvWm4q9XXlpl+tdBykScGCrIbFM/4chINH0d9ZiixPCxJZgoZo9FZIgVJsYGVMhSuFw8v0oWKTQuKp5b8eo2jttZHJCHEziDc/DgCqpwDzXwgQCDZ3iFN0c6L8678zFrzTnzmWNYgvP5A16ijvI=</latexit><latexit sha1_base64="vO1TRV+R8aSSEdnmdn7MgMqCNl0=">AAAB7XicZVBNSwMxEJ2tX7V+VT3qIVgKnsquB/UiFL14bMFti+1SsmnahmaTJckKZelv8CQoiFd/kCf/jem2FVsfDDzem2FmXhhzpo3rfju5tfWNza38dmFnd2//oHh41NAyUYT6RHKpWiHWlDNBfcMMp61YURyFnDbD0d3Ubz5RpZkUD2Yc0yDCA8H6jGBjJb9+E3Ufu8WSW3EzoP/Em5NS9RQy1LrFr05PkiSiwhCOtW57bmyCFCvDCKeTQifRNMZkhAe0banAEdVBmh07QWWr9FBfKlvCoEz9O5HiSOtxFNrOCJuhXvWm4q9XXlpl+tdBykScGCrIbFM/4chINH0d9ZiixPCxJZgoZo9FZIgVJsYGVMhSuFw8v0oWKTQuKp5b8eo2jttZHJCHEziDc/DgCqpwDzXwgQCDZ3iFN0c6L8678zFrzTnzmWNYgvP5A16ijvI=</latexit><latexit sha1_base64="AseZmmxAvJ43QpuR0QL7RM3ZM6o=">AAAB7XicZVBNSwMxEJ31s9avqkcvwVLwVHY9qBeh6MVjC25bbJeSTbNtaJJdkqxQlv4GT4KCePUHefLfmLZbsfXBwOO9GWbmhQln2rjut7O2vrG5tV3YKe7u7R8clo6OmzpOFaE+iXms2iHWlDNJfcMMp+1EUSxCTlvh6G7qt56o0iyWD2ac0EDggWQRI9hYyW/ciN5jr1R2q+4M6D/xclKGHPVe6avbj0kqqDSEY607npuYIMPKMMLppNhNNU0wGeEB7VgqsaA6yGbHTlDFKn0UxcqWNGim/p3IsNB6LELbKbAZ6lVvKv56laVVJroOMiaT1FBJ5puilCMTo+nrqM8UJYaPLcFEMXssIkOsMDE2oOIshcvF86tkkULzouq5Va/hlmu3eR4FOIUzOAcPrqAG91AHHwgweIZXeHNi58V5dz7mrWtOPnMCS3A+fwDhQ46W</latexit>

~sL
~sH

~+sL 5,5 SU(5)

b5̄1 = b5̄2 = b5̄3
<latexit sha1_base64="wBKt93q/UcDeKF/klYPkBVCFZFg=">AAACEHicZVDJSgNBEK2JW4zbqEcvrSHiKcxERC9C0IvHCGaBZBx6Op2kSc9Cd48QhvyBJz9FL4KCeBVvnrz5KXYWQpYHDa/eq6K6nhdxJpVl/RqppeWV1bX0emZjc2t7x9zdq8gwFoSWSchDUfOwpJwFtKyY4rQWCYp9j9Oq170e+NUHKiQLgzvVi6jj43bAWoxgpSXXPPZc+z5peFigs/6l5xami9NJ4ZpZK28NgRaJPSbZ4uH3yx8AlFzzp9EMSezTQBGOpazbVqScBAvFCKf9TCOWNMKki9u0rmmAfSqdZHhPH+W00kStUOgXKDRUpycS7EvZ8z3d6WPVkfPeQJx4uZlVqnXhJCyIYkUDMtrUijlSIRqkg5pMUKJ4TxNMBNOfRaSDBSZKZ5jRKdjzNy+SSiFvW3n7VsdxBSOk4QCO4ARsOIci3EAJykDgEZ7hDd6NJ+PV+DA+R60pYzyzDzMwvv4B+eWeFQ==</latexit><latexit sha1_base64="RvFwuKtsJnPAUtLsr6RSAXBnmMU=">AAACEHicZVDLSgMxFM3UV62vUZduoqXiqsxURBHEohuXFewD2nHIpJk2NJMZkoxQhv6BKz9FN4KCuBV3rvwA/8P0QenjQODcc+7l5h4vYlQqy/o1UguLS8sr6dXM2vrG5pa5vVORYSwwKeOQhaLmIUkY5aSsqGKkFgmCAo+Rqte57vvVByIkDfmd6kbECVCLU59ipLTkmoeea98nDQ8JeNK78NzCZHE8Llwza+WtAeA8sUckW9z/fvmLzy9LrvnTaIY4DghXmCEp67YVKSdBQlHMSC/TiCWJEO6gFqlrylFApJMM7unBnFaa0A+FflzBgTo5kaBAym7g6c4Aqbac9fri2MtNrVL+mZNQHsWKcDzc5McMqhD204FNKghWrKsJwoLqz0LcRgJhpTPM6BTs2ZvnSaWQt628favjuAJDpMEeOABHwAanoAhuQAmUAQaP4Bm8gXfjyXg1PozPYWvKGM3sgikYX/8/2J8I</latexit><latexit sha1_base64="RvFwuKtsJnPAUtLsr6RSAXBnmMU=">AAACEHicZVDLSgMxFM3UV62vUZduoqXiqsxURBHEohuXFewD2nHIpJk2NJMZkoxQhv6BKz9FN4KCuBV3rvwA/8P0QenjQODcc+7l5h4vYlQqy/o1UguLS8sr6dXM2vrG5pa5vVORYSwwKeOQhaLmIUkY5aSsqGKkFgmCAo+Rqte57vvVByIkDfmd6kbECVCLU59ipLTkmoeea98nDQ8JeNK78NzCZHE8Llwza+WtAeA8sUckW9z/fvmLzy9LrvnTaIY4DghXmCEp67YVKSdBQlHMSC/TiCWJEO6gFqlrylFApJMM7unBnFaa0A+FflzBgTo5kaBAym7g6c4Aqbac9fri2MtNrVL+mZNQHsWKcDzc5McMqhD204FNKghWrKsJwoLqz0LcRgJhpTPM6BTs2ZvnSaWQt628favjuAJDpMEeOABHwAanoAhuQAmUAQaP4Bm8gXfjyXg1PozPYWvKGM3sgikYX/8/2J8I</latexit><latexit sha1_base64="RvFwuKtsJnPAUtLsr6RSAXBnmMU=">AAACEHicZVDLSgMxFM3UV62vUZduoqXiqsxURBHEohuXFewD2nHIpJk2NJMZkoxQhv6BKz9FN4KCuBV3rvwA/8P0QenjQODcc+7l5h4vYlQqy/o1UguLS8sr6dXM2vrG5pa5vVORYSwwKeOQhaLmIUkY5aSsqGKkFgmCAo+Rqte57vvVByIkDfmd6kbECVCLU59ipLTkmoeea98nDQ8JeNK78NzCZHE8Llwza+WtAeA8sUckW9z/fvmLzy9LrvnTaIY4DghXmCEp67YVKSdBQlHMSC/TiCWJEO6gFqlrylFApJMM7unBnFaa0A+FflzBgTo5kaBAym7g6c4Aqbac9fri2MtNrVL+mZNQHsWKcDzc5McMqhD204FNKghWrKsJwoLqz0LcRgJhpTPM6BTs2ZvnSaWQt628favjuAJDpMEeOABHwAanoAhuQAmUAQaP4Bm8gXfjyXg1PozPYWvKGM3sgikYX/8/2J8I</latexit><latexit sha1_base64="QEI4hZnCB1QiK5VvoUcnkMM2LUE=">AAACEHicZVDLSgMxFM3UV62vUZduoqXiqsxUfCCIRTcuK9gHtOOQSTNtaOZBkhHK0D9w5afoRlAQt+LOlR/gf5hOH7T1QODcc+7l5h4nZFRIw/jRUnPzC4tL6eXMyura+oa+uVURQcQxKeOABbzmIEEY9UlZUslILeQEeQ4jVadz1fer94QLGvi3shsSy0Mtn7oUI6kkW993bPMubjiIw6PeuWMXJovDcWHrWSNvJID/iTkk2eLu1/NvdHZRsvXvRjPAkUd8iRkSom4aobRixCXFjPQyjUiQEOEOapG6oj7yiLDi5J4ezCmlCd2Aq+dLmKiTEzHyhOh6jur0kGyLWa8vjr3c1Crpnlox9cNIEh8PNrkRgzKA/XRgk3KCJesqgjCn6rMQtxFHWKoMM0kKx6PjZ8kohUohbxp580bFcQkGSIMdsAcOgAlOQBFcgxIoAwwewBN4BW/ao/aivWsfg9aUNpzZBlPQPv8ARmKfFw==</latexit><latexit sha1_base64="iNScFG+FaAkFus/5ek15NQPfGDY=">AAACEHicZVDLSsNAFJ3UV62vqEs3g6XiqiQVHxuh6MZlBfuANobJdNIOnUzCzEQooX/gyk9xJSiIW7eu/BunaVraemDg3HPu5c49XsSoVJb1a+RWVtfWN/Kbha3tnd09c/+gIcNYYFLHIQtFy0OSMMpJXVHFSCsSBAUeI01vcDv2m09ESBryBzWMiBOgHqc+xUhpyTVPPNd+TDoeEvB8dO25lfnibFa4ZtEqWyngf2JnpAgy1Fzzp9MNcRwQrjBDUrZtK1JOgoSimJFRoRNLEiE8QD3S1pSjgEgnSe8ZwZJWutAPhX5cwVSdn0hQIOUw8HRngFRfLntjceaVFlYp/8pJKI9iRTiebPJjBlUIx+nALhUEKzbUBGFB9Wch7iOBsNIZFtIULqbHL5NpCo1K2bbK9r1VrN5keeTBETgGp8AGl6AK7kAN1AEGz+AVvIMP48V4Mz6Nr0lrzshmDsECjO8/R9SbZA==</latexit>

MG
<latexit sha1_base64="27xUpaPzpz54uDTeYwmXJ4EF+uM=">AAAB63icZVDLSgNBEOyNrxhfUfHkZTAEPIVdL/EY9KAXIaJ5QLKE2clsMmRmdpmZFcIS8AP0JCiKV7/Ik3/j5IGYpKChqOqmuyuIOdPGdX+czMrq2vpGdjO3tb2zu5ffP6jrKFGE1kjEI9UMsKacSVozzHDajBXFIuC0EQwux37jgSrNInlvhjH1Be5JFjKCjZXubjpXnXzBLbkToGXizUihcvT+9AgA1U7+u92NSCKoNIRjrVueGxs/xcowwuko1040jTEZ4B5tWSqxoNpPJ6eOUNEqXRRGypY0aKL+n0ix0HooAtspsOnrRW8s/nnFuVUmPPdTJuPEUEmmm8KEIxOh8eOoyxQlhg8twUQxeywifawwMTaenE3BW/x5mdTPSp5b8m5tHBcwRRaO4QROwYMyVOAaqlADAj14hld4c4Tz4nw4n9PWjDObOYQ5OF+/FmqPrA==</latexit><latexit sha1_base64="HzNGvy7Umfyo5f3uZPVXo40s498=">AAAB63icZVDLSgNBEOyNr5j4iIonL4MxkFPY9aLHoAe9CBHNA5IlzE4myZCZ2WVmVghL/AI9CYri1S/y5N84eSAmKWgoqrrp7goizrRx3R8ntbK6tr6R3sxkt7Z3dnN7+zUdxorQKgl5qBoB1pQzSauGGU4bkaJYBJzWg8Hl2K8/UKVZKO/NMKK+wD3JuoxgY6W7m/ZVO5d3S+4EaJl4M5IvH74/PRZPspV27rvVCUksqDSEY62bnhsZP8HKMMLpKNOKNY0wGeAebVoqsaDaTyanjlDBKh3UDZUtadBE/T+RYKH1UAS2U2DT14veWPzzCnOrTPfcT5iMYkMlmW7qxhyZEI0fRx2mKDF8aAkmitljEeljhYmx8WRsCt7iz8ukdlry3JJ3a+O4gCnScATHUAQPzqAM11CBKhDowTO8wpsjnBfnw/mctqac2cwBzMH5+gWIZpAB</latexit><latexit sha1_base64="HzNGvy7Umfyo5f3uZPVXo40s498=">AAAB63icZVDLSgNBEOyNr5j4iIonL4MxkFPY9aLHoAe9CBHNA5IlzE4myZCZ2WVmVghL/AI9CYri1S/y5N84eSAmKWgoqrrp7goizrRx3R8ntbK6tr6R3sxkt7Z3dnN7+zUdxorQKgl5qBoB1pQzSauGGU4bkaJYBJzWg8Hl2K8/UKVZKO/NMKK+wD3JuoxgY6W7m/ZVO5d3S+4EaJl4M5IvH74/PRZPspV27rvVCUksqDSEY62bnhsZP8HKMMLpKNOKNY0wGeAebVoqsaDaTyanjlDBKh3UDZUtadBE/T+RYKH1UAS2U2DT14veWPzzCnOrTPfcT5iMYkMlmW7qxhyZEI0fRx2mKDF8aAkmitljEeljhYmx8WRsCt7iz8ukdlry3JJ3a+O4gCnScATHUAQPzqAM11CBKhDowTO8wpsjnBfnw/mctqac2cwBzMH5+gWIZpAB</latexit><latexit sha1_base64="HzNGvy7Umfyo5f3uZPVXo40s498=">AAAB63icZVDLSgNBEOyNr5j4iIonL4MxkFPY9aLHoAe9CBHNA5IlzE4myZCZ2WVmVghL/AI9CYri1S/y5N84eSAmKWgoqrrp7goizrRx3R8ntbK6tr6R3sxkt7Z3dnN7+zUdxorQKgl5qBoB1pQzSauGGU4bkaJYBJzWg8Hl2K8/UKVZKO/NMKK+wD3JuoxgY6W7m/ZVO5d3S+4EaJl4M5IvH74/PRZPspV27rvVCUksqDSEY62bnhsZP8HKMMLpKNOKNY0wGeAebVoqsaDaTyanjlDBKh3UDZUtadBE/T+RYKH1UAS2U2DT14veWPzzCnOrTPfcT5iMYkMlmW7qxhyZEI0fRx2mKDF8aAkmitljEeljhYmx8WRsCt7iz8ukdlry3JJ3a+O4gCnScATHUAQPzqAM11CBKhDowTO8wpsjnBfnw/mctqac2cwBzMH5+gWIZpAB</latexit><latexit sha1_base64="dLDMTQocvuAp+o6kJqL0h/P1CKs=">AAAB63icZVDLSgNBEOyNr5j4iIonL4MxkFPY9aAegx70IkQ0D0iWMDuZJENmdpeZWSEs8Qv0JCiKV7/Ik3/jZJOIiQUNRVU33V1eyJnStv1tpZaWV1bX0uuZ7Mbm1nZuZ7emgkgSWiUBD2TDw4py5tOqZprTRigpFh6ndW9wMfbr91QqFvh3ehhSV+Cez7qMYG2k2+v2ZTuXt0t2AvSfOFOSL++/PT4Uj7KVdu6r1QlIJKivCcdKNR071G6MpWaE01GmFSkaYjLAPdo01MeCKjdOTh2hglE6qBtIU75Gifp3IsZCqaHwTKfAuq8WvbH46xXmVunumRszP4w09clkUzfiSAdo/DjqMEmJ5kNDMJHMHItIH0tMtIknk6RwMnt+kcxSqB2XHLvk3Jg4zmGCNBzAIRTBgVMowxVUoAoEevAEL/BqCevZerc+Jq0pazqzB3OwPn8AjvCQEA==</latexit><latexit sha1_base64="fs1XEfUgZXMiTForgn563Uvm1So=">AAAB63icZVBNSwMxEJ2tX7V+VT16CZaCp7LrQT0WPehFqGg/oF1KNs22oUl2SbJCWfoTPAkK4tVf5Ml/Y7rditUHA4/3ZpiZF8ScaeO6X05hZXVtfaO4Wdra3tndK+8ftHSUKEKbJOKR6gRYU84kbRpmOO3EimIRcNoOxlczv/1IlWaRfDCTmPoCDyULGcHGSve3/et+ueLW3AzoP/FyUoEcjX75szeISCKoNIRjrbueGxs/xcowwum01Es0jTEZ4yHtWiqxoNpPs1OnqGqVAQojZUsalKm/J1IstJ6IwHYKbEb6rzcTf7zq0ioTXvgpk3FiqCTzTWHCkYnQ7HE0YIoSwyeWYKKYPRaREVaYGBtPKUvhbPH8X7JIoXVa89yad+dW6pd5HkU4gmM4AQ/OoQ430IAmEBjCE7zAqyOcZ+fNeZ+3Fpx85hCW4Hx8A2/gjcE=</latexit>

d

dt
α̃−1
i = bi

<latexit sha1_base64="qXIAXgDUz8kpl0xm3XeFOuZUW98="></latexit><latexit sha1_base64="mNyWeksmqwP60ZPvL92xMwyr5go="></latexit><latexit sha1_base64="mNyWeksmqwP60ZPvL92xMwyr5go="></latexit><latexit sha1_base64="mNyWeksmqwP60ZPvL92xMwyr5go="></latexit><latexit sha1_base64="gucV8l8X1rKJfcuxOkKy6pxmwi4="></latexit><latexit sha1_base64="5RAMA8PF2FqOeqK0yARKoUAO7ec="></latexit>
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<latexit sha1_base64="q9QpTmhHhQTxIpZtb/slsaJa9vk=">AAACHHicZVDJSgNBEK2JW4zbqEcvjSGQKISZXPQY9OIxglkgiaGn05N00rPQ3SOEIeBn6MVP8SQoiCdB8G/sLJjtQcOr96qorueEnEllWb9GYm19Y3MruZ3a2d3bPzAPjyoyiAShZRLwQNQcLClnPi0rpjithYJiz+G06vSvR371gQrJAv9ODULa9HDHZy4jWGmpZRayccNxkW0NW+z+DM2K3MzozRu9XMtMW3lrDLRK7ClJF8+f40cAKLXM70Y7IJFHfUU4lrJuW6FqxlgoRjgdphqRpCEmfdyhdU197FHZjMe3DVFGK23kBkI/X6GxOj8RY0/KgefoTg+rrlz2RuK/l1lYpdzLZsz8MFLUJ5NNbsSRCtAoKdRmghLFB5pgIpj+LCJdLDBROs+UTsFevnmVVAp5W/NbHccVTJCEEziFLNhwAUW4gRKUgcATvMI7fBgvxpvxaXxNWhPGdOYYFmD8/AEP2aBN</latexit><latexit sha1_base64="vwDRNvGYG9Hya0GSnmxcYUCQebM=">AAACHHicZVDLSgMxFM3UV62v8bFzEyyFVqHMdKPLohuXFewD2jpk0kybNpMZkoxQhv6Hblz5Ha4EBXFVEPwb0wf2dSBw7jn3cnOPGzIqlWX9Gom19Y3NreR2amd3b//APDyqyCASmJRxwAJRc5EkjHJSVlQxUgsFQb7LSNXt3Yz86iMRkgb8XvVD0vRRm1OPYqS05JiFbNxwPWhbA4c+nMNZkZsZ3Xmjm3PMtJW3xoCrxJ6SdPHiOVYnr8OSYw4brQBHPuEKMyRl3bZC1YyRUBQzMkg1IklChHuoTeqacuQT2YzHtw1gRist6AVCP67gWJ2fiJEvZd93daePVEcueyPx38ssrFLeVTOmPIwU4XiyyYsYVAEcJQVbVBCsWF8ThAXVn4W4gwTCSueZ0inYyzevkkohb2t+p+O4BhMkwSk4A1lgg0tQBLegBMoAgyfwBj7Ap/FivBtfxvekNWFMZ47BAoyfPxBJocw=</latexit><latexit sha1_base64="vwDRNvGYG9Hya0GSnmxcYUCQebM=">AAACHHicZVDLSgMxFM3UV62v8bFzEyyFVqHMdKPLohuXFewD2jpk0kybNpMZkoxQhv6Hblz5Ha4EBXFVEPwb0wf2dSBw7jn3cnOPGzIqlWX9Gom19Y3NreR2amd3b//APDyqyCASmJRxwAJRc5EkjHJSVlQxUgsFQb7LSNXt3Yz86iMRkgb8XvVD0vRRm1OPYqS05JiFbNxwPWhbA4c+nMNZkZsZ3Xmjm3PMtJW3xoCrxJ6SdPHiOVYnr8OSYw4brQBHPuEKMyRl3bZC1YyRUBQzMkg1IklChHuoTeqacuQT2YzHtw1gRist6AVCP67gWJ2fiJEvZd93daePVEcueyPx38ssrFLeVTOmPIwU4XiyyYsYVAEcJQVbVBCsWF8ThAXVn4W4gwTCSueZ0inYyzevkkohb2t+p+O4BhMkwSk4A1lgg0tQBLegBMoAgyfwBj7Ap/FivBtfxvekNWFMZ47BAoyfPxBJocw=</latexit><latexit sha1_base64="vwDRNvGYG9Hya0GSnmxcYUCQebM=">AAACHHicZVDLSgMxFM3UV62v8bFzEyyFVqHMdKPLohuXFewD2jpk0kybNpMZkoxQhv6Hblz5Ha4EBXFVEPwb0wf2dSBw7jn3cnOPGzIqlWX9Gom19Y3NreR2amd3b//APDyqyCASmJRxwAJRc5EkjHJSVlQxUgsFQb7LSNXt3Yz86iMRkgb8XvVD0vRRm1OPYqS05JiFbNxwPWhbA4c+nMNZkZsZ3Xmjm3PMtJW3xoCrxJ6SdPHiOVYnr8OSYw4brQBHPuEKMyRl3bZC1YyRUBQzMkg1IklChHuoTeqacuQT2YzHtw1gRist6AVCP67gWJ2fiJEvZd93daePVEcueyPx38ssrFLeVTOmPIwU4XiyyYsYVAEcJQVbVBCsWF8ThAXVn4W4gwTCSueZ0inYyzevkkohb2t+p+O4BhMkwSk4A1lgg0tQBLegBMoAgyfwBj7Ap/FivBtfxvekNWFMZ47BAoyfPxBJocw=</latexit><latexit sha1_base64="PxBdYfb+xK10R0y9rUrmN+l0hg4=">AAACHHicZVDLSgMxFM3UV62v8bFzEyyFVqHMdKEui25cVrAPaOuQSTNt2syDJCOUof+hG1d+hytBQVwVBP/GdNrahwcC555zLzf32AGjQhrGj5ZYWV1b30hupra2d3b39P2DivBDjkkZ+8znNRsJwqhHypJKRmoBJ8i1GanaveuRX30gXFDfu5P9gDRd1PaoQzGSSrL0QjZq2A40jYFF70/hrMjNjO680c1ZetrIGzHgf2JOSLp49hTJo5dhydKHjZaPQ5d4EjMkRN00AtmMEJcUMzJINUJBAoR7qE3qinrIJaIZxbcNYEYpLej4XD1Pwlidn4iQK0TftVWni2RHLHsj8c/LLKySzmUzol4QSuLh8SYnZFD6cJQUbFFOsGR9RRDmVH0W4g7iCEuVZypO4Xx6/DKZplAp5E3Fb1UcV2CMJDgGJyALTHABiuAGlEAZYPAIXsE7+NCetTftU/satya0ycwhWID2/QsW06Hb</latexit><latexit sha1_base64="9RhP5M8FlMTmWp2AdETeHS6lvDM=">AAACHHicZVDLSgMxFM34rPU16tJNsBRaF2WmC3VZdOOygn1AW4dMmmnTZjJDkhHK0P9w5ae4EhTElSD4N6bTqX14IHDuOfdyc48bMiqVZf0Ya+sbm1vbmZ3s7t7+waF5dFyXQSQwqeGABaLpIkkY5aSmqGKkGQqCfJeRhju8mfiNRyIkDfi9GoWk46Mepx7FSGnJMcuFuO160LbGDn04h/OiODcGi8ag6Jg5q2QlgP+JnZIcSFF1zK92N8CRT7jCDEnZsq1QdWIkFMWMjLPtSJIQ4SHqkZamHPlEduLktjHMa6ULvUDoxxVM1MWJGPlSjnxXd/pI9eWqNxH/vPzSKuVddWLKw0gRjqebvIhBFcBJUrBLBcGKjTRBWFD9WYj7SCCsdJ7ZJIWL2fGrZJZCvVyyNb+zcpXrNI8MOAVnoABscAkq4BZUQQ1g8ARewBt4N56NV+PD+Jy2rhnpzAlYgvH9C2Jhnl0=</latexit>

(10∗
i 10i)(5

∗
j5j)

<latexit sha1_base64="CRHdY0L1/n5f5XCK5s5YTFnJ43I=">AAACL3icZVDLSgMxFL3js9bXqEs3wVJoFcqMILosiuCygn1AW4dMmmljMw+SjFCGgr/hN7jyU8SFqCBu/QvTh4+2FwIn59yTm3vciDOpLOvVmJtfWFxaTq2kV9fWNzbNre2KDGNBaJmEPBQ1F0vKWUDLiilOa5Gg2Hc5rbrds4FevaVCsjC4Ur2INn3cDpjHCFaacszzXNJwPWRbfYdd76O/S34kNELtHjyOjvrOzU/HFJ13zIxVsIaFZoE9BpniwX1yBwAlx3xutEIS+zRQhGMp67YVqWaChWKE0366EUsaYdLFbVrXMMA+lc1kuG4fZTXTQl4o9AkUGrL/HQn2pez5ru70serIaW1A/mrZiVHKO2kmLIhiRQMymuTFHKkQDcJDLSYoUbynASaC6c8i0sECE6UjTusU7OmdZ0HlsGBrfKnjOIVRpWAX9iAHNhxDES6gBGUg8ABP8AbvxqPxYnwYn6PWOWPs2YGJMr6+AcviqJM=</latexit><latexit sha1_base64="pLcaM8XGX5/ED2QC6OMd3OrhTKo=">AAACL3icZVDLSgMxFM3UV62v+ti5CZZCqyAzguiyKILLCvYBbR0yaaaNzUyGJCOUYT7EvTtXfop0ISqIW//CTFsfbS8ETs65Jzf3OAGjUpnmq5Gam19YXEovZ1ZW19Y3sptbVclDgUkFc8ZF3UGSMOqTiqKKkXogCPIcRmpO7zzRa3dESMr9a9UPSMtDHZ+6FCOlKTt7UYiajgstM7bpzT78uxRHQpNrd/I4PI7t25+OKbpoZ3PmoTksOAusMciVDu4jtfMwKNvZQbPNcegRX2GGpGxYZqBaERKKYkbiTDOUJEC4hzqkoaGPPCJb0XDdGOY104YuF/r4Cg7Z/44IeVL2PUd3ekh15bSWkL9afmKUck9bEfWDUBEfjya5IYOKwyQ82KaCYMX6GiAsqP4sxF0kEFY64oxOwZreeRZUjw4tja90HGdgVGmwC/ZAAVjgBJTAJSiDCsDgETyDN/BuPBkvxofxOWpNGWPPNpgo4+sbzFKqEg==</latexit><latexit sha1_base64="pLcaM8XGX5/ED2QC6OMd3OrhTKo=">AAACL3icZVDLSgMxFM3UV62v+ti5CZZCqyAzguiyKILLCvYBbR0yaaaNzUyGJCOUYT7EvTtXfop0ISqIW//CTFsfbS8ETs65Jzf3OAGjUpnmq5Gam19YXEovZ1ZW19Y3sptbVclDgUkFc8ZF3UGSMOqTiqKKkXogCPIcRmpO7zzRa3dESMr9a9UPSMtDHZ+6FCOlKTt7UYiajgstM7bpzT78uxRHQpNrd/I4PI7t25+OKbpoZ3PmoTksOAusMciVDu4jtfMwKNvZQbPNcegRX2GGpGxYZqBaERKKYkbiTDOUJEC4hzqkoaGPPCJb0XDdGOY104YuF/r4Cg7Z/44IeVL2PUd3ekh15bSWkL9afmKUck9bEfWDUBEfjya5IYOKwyQ82KaCYMX6GiAsqP4sxF0kEFY64oxOwZreeRZUjw4tja90HGdgVGmwC/ZAAVjgBJTAJSiDCsDgETyDN/BuPBkvxofxOWpNGWPPNpgo4+sbzFKqEg==</latexit><latexit sha1_base64="pLcaM8XGX5/ED2QC6OMd3OrhTKo=">AAACL3icZVDLSgMxFM3UV62v+ti5CZZCqyAzguiyKILLCvYBbR0yaaaNzUyGJCOUYT7EvTtXfop0ISqIW//CTFsfbS8ETs65Jzf3OAGjUpnmq5Gam19YXEovZ1ZW19Y3sptbVclDgUkFc8ZF3UGSMOqTiqKKkXogCPIcRmpO7zzRa3dESMr9a9UPSMtDHZ+6FCOlKTt7UYiajgstM7bpzT78uxRHQpNrd/I4PI7t25+OKbpoZ3PmoTksOAusMciVDu4jtfMwKNvZQbPNcegRX2GGpGxYZqBaERKKYkbiTDOUJEC4hzqkoaGPPCJb0XDdGOY104YuF/r4Cg7Z/44IeVL2PUd3ekh15bSWkL9afmKUck9bEfWDUBEfjya5IYOKwyQ82KaCYMX6GiAsqP4sxF0kEFY64oxOwZreeRZUjw4tja90HGdgVGmwC/ZAAVjgBJTAJSiDCsDgETyDN/BuPBkvxofxOWpNGWPPNpgo4+sbzFKqEg==</latexit><latexit sha1_base64="D+ZVTWCgRIdNwf9rma/nou0z6+0="></latexit><latexit sha1_base64="e8Hn+IuXcWLrTtHIk+pSBXFQJ84=">AAACL3icZVDLSgMxFM34rPU16tJNsBRaF2VG8LEsiuCygn1AZxwyaaaNzTxIMkIZ+kWu/BRxISqIW//CzHSqtl4InJxzT27ucSNGhTSMV21hcWl5ZbWwVlzf2Nza1nd2WyKMOSZNHLKQd1wkCKMBaUoqGelEnCDfZaTtDi9SvX1PuKBhcCNHEbF91A+oRzGSinL0y0piuR40jbFDbw/h76U6EaxQudPH4fHYuZt2zNFVRy8ZNSMr+B+YOSiBvBqO/mz1Qhz7JJCYISG6phFJO0FcUszIuGjFgkQID1GfdBUMkE+EnWTrjmFZMT3ohVydQMKM/etIkC/EyHdVp4/kQMxrKfmjlWdGSe/MTmgQxZIEeDLJixmUIUzDgz3KCZZspADCnKrPQjxAHGGpIi5mKZxMl58H0xRaRzVT4WujVD/P8yiAfXAAKsAEp6AOrkADNAEGD+AJvIF37VF70T60z0nrgpZ79sBMaV/fHnmmow==</latexit>

10 · 10 · 10 · 5
<latexit sha1_base64="I7O71vKgFT0TxX9vnuWlVk2bj8w=">AAACKHicjVBNS8MwGE79nPOr6tFLcAw8jVYQPcnQi8cJ7gPWMtI03cLSpCSpMEr/jSd/iidhguzqLzHdirjt4gOBJ8/zvnnzPkHCqNKOM7M2Nre2d3Yre9X9g8OjY/vktKNEKjFpY8GE7AVIEUY5aWuqGeklkqA4YKQbjB8Kv/tCpKKCP+tJQvwYDTmNKEbaSAP7LvOCCLpODj0cCg3/cfWEebCYB6/zgV1zGs4ccJ24JamBEq2BPfVCgdOYcI0ZUqrvOon2MyQ1xYzkVS9VJEF4jIakbyhHMVF+Nt8zh3WjhDAS0hyu4Vz925GhWKlJHJjKGOmRWvUK8derL43S0a2fUZ6kmnC8mBSlDGoBi9RgSCXBmk0MQVhS81mIR0girE22VZOCu7rzOulcNVzDn5xa877MowLOwQW4BC64AU3wCFqgDTB4Be9gCj6tN+vD+rJmi9INq+w5A0uwvn8AV4GkOA==</latexit><latexit sha1_base64="I7O71vKgFT0TxX9vnuWlVk2bj8w=">AAACKHicjVBNS8MwGE79nPOr6tFLcAw8jVYQPcnQi8cJ7gPWMtI03cLSpCSpMEr/jSd/iidhguzqLzHdirjt4gOBJ8/zvnnzPkHCqNKOM7M2Nre2d3Yre9X9g8OjY/vktKNEKjFpY8GE7AVIEUY5aWuqGeklkqA4YKQbjB8Kv/tCpKKCP+tJQvwYDTmNKEbaSAP7LvOCCLpODj0cCg3/cfWEebCYB6/zgV1zGs4ccJ24JamBEq2BPfVCgdOYcI0ZUqrvOon2MyQ1xYzkVS9VJEF4jIakbyhHMVF+Nt8zh3WjhDAS0hyu4Vz925GhWKlJHJjKGOmRWvUK8derL43S0a2fUZ6kmnC8mBSlDGoBi9RgSCXBmk0MQVhS81mIR0girE22VZOCu7rzOulcNVzDn5xa877MowLOwQW4BC64AU3wCFqgDTB4Be9gCj6tN+vD+rJmi9INq+w5A0uwvn8AV4GkOA==</latexit><latexit sha1_base64="I7O71vKgFT0TxX9vnuWlVk2bj8w=">AAACKHicjVBNS8MwGE79nPOr6tFLcAw8jVYQPcnQi8cJ7gPWMtI03cLSpCSpMEr/jSd/iidhguzqLzHdirjt4gOBJ8/zvnnzPkHCqNKOM7M2Nre2d3Yre9X9g8OjY/vktKNEKjFpY8GE7AVIEUY5aWuqGeklkqA4YKQbjB8Kv/tCpKKCP+tJQvwYDTmNKEbaSAP7LvOCCLpODj0cCg3/cfWEebCYB6/zgV1zGs4ccJ24JamBEq2BPfVCgdOYcI0ZUqrvOon2MyQ1xYzkVS9VJEF4jIakbyhHMVF+Nt8zh3WjhDAS0hyu4Vz925GhWKlJHJjKGOmRWvUK8derL43S0a2fUZ6kmnC8mBSlDGoBi9RgSCXBmk0MQVhS81mIR0girE22VZOCu7rzOulcNVzDn5xa877MowLOwQW4BC64AU3wCFqgDTB4Be9gCj6tN+vD+rJmi9INq+w5A0uwvn8AV4GkOA==</latexit><latexit sha1_base64="I7O71vKgFT0TxX9vnuWlVk2bj8w=">AAACKHicjVBNS8MwGE79nPOr6tFLcAw8jVYQPcnQi8cJ7gPWMtI03cLSpCSpMEr/jSd/iidhguzqLzHdirjt4gOBJ8/zvnnzPkHCqNKOM7M2Nre2d3Yre9X9g8OjY/vktKNEKjFpY8GE7AVIEUY5aWuqGeklkqA4YKQbjB8Kv/tCpKKCP+tJQvwYDTmNKEbaSAP7LvOCCLpODj0cCg3/cfWEebCYB6/zgV1zGs4ccJ24JamBEq2BPfVCgdOYcI0ZUqrvOon2MyQ1xYzkVS9VJEF4jIakbyhHMVF+Nt8zh3WjhDAS0hyu4Vz925GhWKlJHJjKGOmRWvUK8derL43S0a2fUZ6kmnC8mBSlDGoBi9RgSCXBmk0MQVhS81mIR0girE22VZOCu7rzOulcNVzDn5xa877MowLOwQW4BC64AU3wCFqgDTB4Be9gCj6tN+vD+rJmi9INq+w5A0uwvn8AV4GkOA==</latexit><latexit sha1_base64="HnYEeRpQSLLV8zH/CDoiKJDB8fo=">AAACKHicjVDLSsNAFJ34rPUVdelmsBRclUTwsZKiG5cV7AOaUCaTSTt0kgkzE6GE/I0rP8WVUEG69UucpKnYuvHAwJlz7p0793gxo1JZ1sxYW9/Y3Nqu7FR39/YPDs2j447kicCkjTnjouchSRiNSFtRxUgvFgSFHiNdb3yf+91nIiTl0ZOaxMQN0TCiAcVIaWlg3qaOF0DbyqCDfa7gP64O1w/m8+BlNjBrVsMqAP8SuyQ1UKI1MKeOz3ESkkhhhqTs21as3BQJRTEjWdVJJIkRHqMh6WsaoZBINy32zGBdKz4MuNAnUrBQf3ekKJRyEnq6MkRqJFe9XPzx6kujVHDjpjSKE0UiPJ8UJAwqDvPUoE8FwYpNNEFYUP1ZiEdIIKx0ttUihavF8qtkkULnomFr/mjVmndlHhVwCs7AObDBNWiCB9ACbYDBC3gDU/BhvBrvxqcxm5euGWXPCViC8fUNXgukRw==</latexit><latexit sha1_base64="HnYEeRpQSLLV8zH/CDoiKJDB8fo=">AAACKHicjVDLSsNAFJ34rPUVdelmsBRclUTwsZKiG5cV7AOaUCaTSTt0kgkzE6GE/I0rP8WVUEG69UucpKnYuvHAwJlz7p0793gxo1JZ1sxYW9/Y3Nqu7FR39/YPDs2j447kicCkjTnjouchSRiNSFtRxUgvFgSFHiNdb3yf+91nIiTl0ZOaxMQN0TCiAcVIaWlg3qaOF0DbyqCDfa7gP64O1w/m8+BlNjBrVsMqAP8SuyQ1UKI1MKeOz3ESkkhhhqTs21as3BQJRTEjWdVJJIkRHqMh6WsaoZBINy32zGBdKz4MuNAnUrBQf3ekKJRyEnq6MkRqJFe9XPzx6kujVHDjpjSKE0UiPJ8UJAwqDvPUoE8FwYpNNEFYUP1ZiEdIIKx0ttUihavF8qtkkULnomFr/mjVmndlHhVwCs7AObDBNWiCB9ACbYDBC3gDU/BhvBrvxqcxm5euGWXPCViC8fUNXgukRw==</latexit>

g2

Λ2
<latexit sha1_base64="fZMtL+FiW1Nmvua8hy8oWEoh1fw=">AAAB/3icZZDLSsNAFIZPvNZ6i4orN4Ol4Kok3dhl0Y0LFxXsBZpaJpNJO3QyCTMToYQufBNdCQqiS/ExXPk2Ti+IbQ8MfPz/OZwzv59wprTj/Fgrq2vrG5u5rfz2zu7evn1w2FBxKgmtk5jHsuVjRTkTtK6Z5rSVSIojn9OmP7gc+817KhWLxa0eJrQT4Z5gISNYG6lrH3uhxCTr3ZVHmXdt5gJssGsXnJIzKbQM7gwK1crH1yMA1Lr2txfEJI2o0IRjpdquk+hOhqVmhNNR3ksVTTAZ4B5tGxQ4oqqTTc4foaJRAhTG0jyh0UT9P5HhSKlh5JvOCOu+WvTG4p9XnFulw0onYyJJNRVkuilMOdIxGoeBAiYp0XxoABPJzLGI9LEJRJvI8iYFd/HPy9Aol1zDNyaOC5hWDk7gFM7AhXOowhXUoA4EMniCF3i1Hqxn6816n7auWLOZI5gr6/MX/guYNA==</latexit><latexit sha1_base64="9pbhECUuZyiJv6ilgXu1p6kG4k8=">AAAB/3icZZC7SgNBFIbPxluMt1WxslkMAauwm8aUQRsLiwjmAskaZmdnkzGzs8vMrBCWFL6HhVaCgmgpPoaVj2Ln5IKY5MDAx/+fwznzezGjUtn2t5FZWl5ZXcuu5zY2t7Z3zN29uowSgUkNRywSTQ9JwignNUUVI81YEBR6jDS8/tnIb9wSIWnEr9QgJm6IupwGFCOlpY550A4Ewmn3ujRM2xd6zkcaO2beLtrjshbBmUK+Un7/vP95uKl2zK+2H+EkJFxhhqRsOXas3BQJRTEjw1w7kSRGuI+6pKWRo5BINx2fP7QKWvGtIBL6cWWN1f8TKQqlHISe7gyR6sl5byT+eYWZVSoouynlcaIIx5NNQcIsFVmjMCyfCoIVG2hAWFB9rIV7SAeidGQ5nYIz/+dFqJeKjuZLHccpTCoLh3AEx+DACVTgHKpQAwwpPMIzvBh3xpPxarxNWjPGdGYfZsr4+AWraJoz</latexit><latexit sha1_base64="9pbhECUuZyiJv6ilgXu1p6kG4k8=">AAAB/3icZZC7SgNBFIbPxluMt1WxslkMAauwm8aUQRsLiwjmAskaZmdnkzGzs8vMrBCWFL6HhVaCgmgpPoaVj2Ln5IKY5MDAx/+fwznzezGjUtn2t5FZWl5ZXcuu5zY2t7Z3zN29uowSgUkNRywSTQ9JwignNUUVI81YEBR6jDS8/tnIb9wSIWnEr9QgJm6IupwGFCOlpY550A4Ewmn3ujRM2xd6zkcaO2beLtrjshbBmUK+Un7/vP95uKl2zK+2H+EkJFxhhqRsOXas3BQJRTEjw1w7kSRGuI+6pKWRo5BINx2fP7QKWvGtIBL6cWWN1f8TKQqlHISe7gyR6sl5byT+eYWZVSoouynlcaIIx5NNQcIsFVmjMCyfCoIVG2hAWFB9rIV7SAeidGQ5nYIz/+dFqJeKjuZLHccpTCoLh3AEx+DACVTgHKpQAwwpPMIzvBh3xpPxarxNWjPGdGYfZsr4+AWraJoz</latexit><latexit sha1_base64="9pbhECUuZyiJv6ilgXu1p6kG4k8=">AAAB/3icZZC7SgNBFIbPxluMt1WxslkMAauwm8aUQRsLiwjmAskaZmdnkzGzs8vMrBCWFL6HhVaCgmgpPoaVj2Ln5IKY5MDAx/+fwznzezGjUtn2t5FZWl5ZXcuu5zY2t7Z3zN29uowSgUkNRywSTQ9JwignNUUVI81YEBR6jDS8/tnIb9wSIWnEr9QgJm6IupwGFCOlpY550A4Ewmn3ujRM2xd6zkcaO2beLtrjshbBmUK+Un7/vP95uKl2zK+2H+EkJFxhhqRsOXas3BQJRTEjw1w7kSRGuI+6pKWRo5BINx2fP7QKWvGtIBL6cWWN1f8TKQqlHISe7gyR6sl5byT+eYWZVSoouynlcaIIx5NNQcIsFVmjMCyfCoIVG2hAWFB9rIV7SAeidGQ5nYIz/+dFqJeKjuZLHccpTCoLh3AEx+DACVTgHKpQAwwpPMIzvBh3xpPxarxNWjPGdGYfZsr4+AWraJoz</latexit><latexit sha1_base64="WB6zt2ewfLsKZSNS+o83nxHdD5U=">AAAB/3icZZC7SgNBFIZn4y3G26pY2QyGgFXYTaEpgzYWFhHMBbJrmJ2dTcbMzi4zs0JYUvgeFloJCqKl+BhWPoqdk5uYeGDg4//P4Zz5vZhRqSzry8gsLC4tr2RXc2vrG5tb5vZOXUaJwKSGIxaJpockYZSTmqKKkWYsCAo9Rhpe73ToN26IkDTil6ofEzdEHU4DipHSUtvccwKBcNq5Kg1S51zP+Uhj28xbRWtU8D/YE8hXym8fd9/319W2+en4EU5CwhVmSMqWbcXKTZFQFDMyyDmJJDHCPdQhLY0chUS66ej8ASxoxYdBJPTjCo7UvxMpCqXsh57uDJHqynlvKP56hZlVKii7KeVxogjH401BwqCK4DAM6FNBsGJ9DQgLqo+FuIt0IEpHlhulcDT9/DxMU6iXirbmCx3HCRhXFuyDA3AIbHAMKuAMVEENYJCCB/AEno1b49F4MV7HrRljMrMLZsp4/wGx8ppC</latexit><latexit sha1_base64="4zbkGD4q3CpPCsOeweu9kTSibf0=">AAAB/3icZZDLSsNAFIZPvNZ6i4orN4Ol4KokXajLohsXLirYCzSxTCaTdujkwsxEKKELH8WVoCBufQ5Xvo3TNBVbDwx8/P85nDO/l3AmlWV9Gyura+sbm6Wt8vbO7t6+eXDYlnEqCG2RmMei62FJOYtoSzHFaTcRFIcepx1vdD31O49USBZH92qcUDfEg4gFjGClpb557AQCk2zwUJ9kzq2e87HGvlmxalZe6D/YBVSgqGbf/HL8mKQhjRThWMqebSXKzbBQjHA6KTuppAkmIzygPY0RDql0s/z8CapqxUdBLPSLFMrVvxMZDqUch57uDLEaymVvKv561YVVKrh0MxYlqaIRmW0KUo5UjKZhIJ8JShQfa8BEMH0sIkOsA1E6snKewvn888swT6Fdr9ma76xK46rIowQncApnYMMFNOAGmtACAhk8wyu8GU/Gi/FufMxaV4xi5ggWyvj8AZy/lb8=</latexit>

g2

Λ2
<latexit sha1_base64="fZMtL+FiW1Nmvua8hy8oWEoh1fw=">AAAB/3icZZDLSsNAFIZPvNZ6i4orN4Ol4Kok3dhl0Y0LFxXsBZpaJpNJO3QyCTMToYQufBNdCQqiS/ExXPk2Ti+IbQ8MfPz/OZwzv59wprTj/Fgrq2vrG5u5rfz2zu7evn1w2FBxKgmtk5jHsuVjRTkTtK6Z5rSVSIojn9OmP7gc+817KhWLxa0eJrQT4Z5gISNYG6lrH3uhxCTr3ZVHmXdt5gJssGsXnJIzKbQM7gwK1crH1yMA1Lr2txfEJI2o0IRjpdquk+hOhqVmhNNR3ksVTTAZ4B5tGxQ4oqqTTc4foaJRAhTG0jyh0UT9P5HhSKlh5JvOCOu+WvTG4p9XnFulw0onYyJJNRVkuilMOdIxGoeBAiYp0XxoABPJzLGI9LEJRJvI8iYFd/HPy9Aol1zDNyaOC5hWDk7gFM7AhXOowhXUoA4EMniCF3i1Hqxn6816n7auWLOZI5gr6/MX/guYNA==</latexit><latexit sha1_base64="9pbhECUuZyiJv6ilgXu1p6kG4k8=">AAAB/3icZZC7SgNBFIbPxluMt1WxslkMAauwm8aUQRsLiwjmAskaZmdnkzGzs8vMrBCWFL6HhVaCgmgpPoaVj2Ln5IKY5MDAx/+fwznzezGjUtn2t5FZWl5ZXcuu5zY2t7Z3zN29uowSgUkNRywSTQ9JwignNUUVI81YEBR6jDS8/tnIb9wSIWnEr9QgJm6IupwGFCOlpY550A4Ewmn3ujRM2xd6zkcaO2beLtrjshbBmUK+Un7/vP95uKl2zK+2H+EkJFxhhqRsOXas3BQJRTEjw1w7kSRGuI+6pKWRo5BINx2fP7QKWvGtIBL6cWWN1f8TKQqlHISe7gyR6sl5byT+eYWZVSoouynlcaIIx5NNQcIsFVmjMCyfCoIVG2hAWFB9rIV7SAeidGQ5nYIz/+dFqJeKjuZLHccpTCoLh3AEx+DACVTgHKpQAwwpPMIzvBh3xpPxarxNWjPGdGYfZsr4+AWraJoz</latexit><latexit sha1_base64="9pbhECUuZyiJv6ilgXu1p6kG4k8=">AAAB/3icZZC7SgNBFIbPxluMt1WxslkMAauwm8aUQRsLiwjmAskaZmdnkzGzs8vMrBCWFL6HhVaCgmgpPoaVj2Ln5IKY5MDAx/+fwznzezGjUtn2t5FZWl5ZXcuu5zY2t7Z3zN29uowSgUkNRywSTQ9JwignNUUVI81YEBR6jDS8/tnIb9wSIWnEr9QgJm6IupwGFCOlpY550A4Ewmn3ujRM2xd6zkcaO2beLtrjshbBmUK+Un7/vP95uKl2zK+2H+EkJFxhhqRsOXas3BQJRTEjw1w7kSRGuI+6pKWRo5BINx2fP7QKWvGtIBL6cWWN1f8TKQqlHISe7gyR6sl5byT+eYWZVSoouynlcaIIx5NNQcIsFVmjMCyfCoIVG2hAWFB9rIV7SAeidGQ5nYIz/+dFqJeKjuZLHccpTCoLh3AEx+DACVTgHKpQAwwpPMIzvBh3xpPxarxNWjPGdGYfZsr4+AWraJoz</latexit><latexit sha1_base64="9pbhECUuZyiJv6ilgXu1p6kG4k8=">AAAB/3icZZC7SgNBFIbPxluMt1WxslkMAauwm8aUQRsLiwjmAskaZmdnkzGzs8vMrBCWFL6HhVaCgmgpPoaVj2Ln5IKY5MDAx/+fwznzezGjUtn2t5FZWl5ZXcuu5zY2t7Z3zN29uowSgUkNRywSTQ9JwignNUUVI81YEBR6jDS8/tnIb9wSIWnEr9QgJm6IupwGFCOlpY550A4Ewmn3ujRM2xd6zkcaO2beLtrjshbBmUK+Un7/vP95uKl2zK+2H+EkJFxhhqRsOXas3BQJRTEjw1w7kSRGuI+6pKWRo5BINx2fP7QKWvGtIBL6cWWN1f8TKQqlHISe7gyR6sl5byT+eYWZVSoouynlcaIIx5NNQcIsFVmjMCyfCoIVG2hAWFB9rIV7SAeidGQ5nYIz/+dFqJeKjuZLHccpTCoLh3AEx+DACVTgHKpQAwwpPMIzvBh3xpPxarxNWjPGdGYfZsr4+AWraJoz</latexit><latexit sha1_base64="WB6zt2ewfLsKZSNS+o83nxHdD5U=">AAAB/3icZZC7SgNBFIZn4y3G26pY2QyGgFXYTaEpgzYWFhHMBbJrmJ2dTcbMzi4zs0JYUvgeFloJCqKl+BhWPoqdk5uYeGDg4//P4Zz5vZhRqSzry8gsLC4tr2RXc2vrG5tb5vZOXUaJwKSGIxaJpockYZSTmqKKkWYsCAo9Rhpe73ToN26IkDTil6ofEzdEHU4DipHSUtvccwKBcNq5Kg1S51zP+Uhj28xbRWtU8D/YE8hXym8fd9/319W2+en4EU5CwhVmSMqWbcXKTZFQFDMyyDmJJDHCPdQhLY0chUS66ej8ASxoxYdBJPTjCo7UvxMpCqXsh57uDJHqynlvKP56hZlVKii7KeVxogjH401BwqCK4DAM6FNBsGJ9DQgLqo+FuIt0IEpHlhulcDT9/DxMU6iXirbmCx3HCRhXFuyDA3AIbHAMKuAMVEENYJCCB/AEno1b49F4MV7HrRljMrMLZsp4/wGx8ppC</latexit><latexit sha1_base64="4zbkGD4q3CpPCsOeweu9kTSibf0=">AAAB/3icZZDLSsNAFIZPvNZ6i4orN4Ol4KokXajLohsXLirYCzSxTCaTdujkwsxEKKELH8WVoCBufQ5Xvo3TNBVbDwx8/P85nDO/l3AmlWV9Gyura+sbm6Wt8vbO7t6+eXDYlnEqCG2RmMei62FJOYtoSzHFaTcRFIcepx1vdD31O49USBZH92qcUDfEg4gFjGClpb557AQCk2zwUJ9kzq2e87HGvlmxalZe6D/YBVSgqGbf/HL8mKQhjRThWMqebSXKzbBQjHA6KTuppAkmIzygPY0RDql0s/z8CapqxUdBLPSLFMrVvxMZDqUch57uDLEaymVvKv561YVVKrh0MxYlqaIRmW0KUo5UjKZhIJ8JShQfa8BEMH0sIkOsA1E6snKewvn888swT6Fdr9ma76xK46rIowQncApnYMMFNOAGmtACAhk8wyu8GU/Gi/FufMxaV4xi5ggWyvj8AZy/lb8=</latexit>

yiyj
Λ

<latexit sha1_base64="BXBh4jmFf9c5nDN/B1cjIYXjp1A=">AAACAXicZVC7SgNBFL0bXzG+ohYWNoMhYBV2bUwZtLGwiGAekF2W2clsMmb2wcyssCxb+SOClaCgtvkMK//GyQMxyYGBwzn3cOceL+ZMKtP8MQpr6xubW8Xt0s7u3v5B+fCoLaNEENoiEY9E18OSchbSlmKK024sKA48Tjve6Hridx6pkCwK71UaUyfAg5D5jGClJbd8YvsCkyx1GUrdhzyzb3W2j3O3XDFr5hRolVhzUmnUP8fPANB0y992PyJJQENFOJayZ5mxcjIsFCOc5iU7kTTGZIQHtKdpiAMqnWx6QI6qWukjPxL6hQpN1f+JDAdSpoGnJwOshnLZm4h/XnVhlfLrTsbCOFE0JLNNfsKRitCkDtRnghLFU00wEUx/FpEh1pUoXVpJt2At37xK2hc1S/M7XccVzFCEUziDc7DgEhpwA01oAYEcXuAN3o0n49X4ML5mowVjnjmGBRjjXwqQmWQ=</latexit><latexit sha1_base64="k6o+eqqZaHy8HbhDCGyJeoZcXAU=">AAACAXicZVDLSsNAFJ34rPUVdeHCzWApuCqJG7ssunHhooJ9QFPCZDJpp51MwsxECCErf8OF4EpQULf9DFd+ijunD8S2BwYO59zDnXu8mFGpLOvbWFldW9/YLGwVt3d29/bNg8OmjBKBSQNHLBJtD0nCKCcNRRUj7VgQFHqMtLzh1dhv3RMhacTvVBqTboh6nAYUI6Ul1zx2AoFwlroUpu4gz5wbnfVR7polq2JNAJeJPSOlWvVj9PjzNKi75pfjRzgJCVeYISk7thWrboaEopiRvOgkksQID1GPdDTlKCSym00OyGFZKz4MIqEfV3Ci/k9kKJQyDT09GSLVl4veWPzzynOrVFDtZpTHiSIcTzcFCYMqguM6oE8FwYqlmiAsqP4sxH2kK1G6tKJuwV68eZk0zyu25re6jkswRQGcgFNwBmxwAWrgGtRBA2CQg2fwCt6MB+PFeDc+p6MrxixzBOZgjH4Bt96bYw==</latexit><latexit sha1_base64="k6o+eqqZaHy8HbhDCGyJeoZcXAU=">AAACAXicZVDLSsNAFJ34rPUVdeHCzWApuCqJG7ssunHhooJ9QFPCZDJpp51MwsxECCErf8OF4EpQULf9DFd+ijunD8S2BwYO59zDnXu8mFGpLOvbWFldW9/YLGwVt3d29/bNg8OmjBKBSQNHLBJtD0nCKCcNRRUj7VgQFHqMtLzh1dhv3RMhacTvVBqTboh6nAYUI6Ul1zx2AoFwlroUpu4gz5wbnfVR7polq2JNAJeJPSOlWvVj9PjzNKi75pfjRzgJCVeYISk7thWrboaEopiRvOgkksQID1GPdDTlKCSym00OyGFZKz4MIqEfV3Ci/k9kKJQyDT09GSLVl4veWPzzynOrVFDtZpTHiSIcTzcFCYMqguM6oE8FwYqlmiAsqP4sxH2kK1G6tKJuwV68eZk0zyu25re6jkswRQGcgFNwBmxwAWrgGtRBA2CQg2fwCt6MB+PFeDc+p6MrxixzBOZgjH4Bt96bYw==</latexit><latexit sha1_base64="k6o+eqqZaHy8HbhDCGyJeoZcXAU=">AAACAXicZVDLSsNAFJ34rPUVdeHCzWApuCqJG7ssunHhooJ9QFPCZDJpp51MwsxECCErf8OF4EpQULf9DFd+ijunD8S2BwYO59zDnXu8mFGpLOvbWFldW9/YLGwVt3d29/bNg8OmjBKBSQNHLBJtD0nCKCcNRRUj7VgQFHqMtLzh1dhv3RMhacTvVBqTboh6nAYUI6Ul1zx2AoFwlroUpu4gz5wbnfVR7polq2JNAJeJPSOlWvVj9PjzNKi75pfjRzgJCVeYISk7thWrboaEopiRvOgkksQID1GPdDTlKCSym00OyGFZKz4MIqEfV3Ci/k9kKJQyDT09GSLVl4veWPzzynOrVFDtZpTHiSIcTzcFCYMqguM6oE8FwYqlmiAsqP4sxH2kK1G6tKJuwV68eZk0zyu25re6jkswRQGcgFNwBmxwAWrgGtRBA2CQg2fwCt6MB+PFeDc+p6MrxixzBOZgjH4Bt96bYw==</latexit><latexit sha1_base64="4ruVFbqiRn/fKIFZYAELHH/O1z8=">AAACAXicZVDLSsNAFJ34rPUVdeHCzWApuCqJC+2y6MaFiwr2AU0Ik8mknXbyYGYihJCVv+FCcCUoqNt+his/xZ3Tl9h6YOBwzj3cuceNGRXSML60peWV1bX1wkZxc2t7Z1ff22+KKOGYNHDEIt52kSCMhqQhqWSkHXOCApeRlju4HPmtO8IFjcJbmcbEDlA3pD7FSCrJ0Q8tnyOcpQ6FqdPPM+taZT2UO3rJqBhjwP/EnJJSrfo+fPh+7Ncd/dPyIpwEJJSYISE6phFLO0NcUsxIXrQSQWKEB6hLOoqGKCDCzsYH5LCsFA/6EVcvlHCs/k1kKBAiDVw1GSDZE4veSPz1ynOrpF+1MxrGiSQhnmzyEwZlBEd1QI9ygiVLFUGYU/VZiHtIVSJVacVxC2ez4xfJrIXmacVU/EbVcQEmKIAjcAxOgAnOQQ1cgTpoAAxy8ARewKt2rz1rb9rHZHRJm2YOwBy04Q++aJty</latexit><latexit sha1_base64="6TdpWUbkYScq9J3SSYwQtjsMhLM=">AAACAXicZVDLSsNAFJ3UV62vqAsXbgZLwVVJXKjLohsXLirYB7QhTCaTduxkEmYmQghZ+SmuBAVx62e48m+cpqnYemDgcM493LnHixmVyrK+jcrK6tr6RnWztrW9s7tn7h90ZZQITDo4YpHoe0gSRjnpKKoY6ceCoNBjpOdNrqd+75EISSN+r9KYOCEacRpQjJSWXPNoGAiEs9SlMHUf8mx4q7M+yl2zbjWtAvA/sUtSByXarvk19COchIQrzJCUA9uKlZMhoShmJK8NE0lihCdoRAaachQS6WTFATlsaMWHQST04woW6t9EhkIp09DTkyFSY7nsTcVfr7GwSgWXTkZ5nCjC8WxTkDCoIjitA/pUEKxYqgnCgurPQjxGuhKlS6sVLZzPj18m8xa6Z01b8zur3roq+6iCY3ACToENLkAL3IA26AAMcvAMXsGb8WS8GO/Gx2y0YpSZQ7AA4/MHqTWW7w==</latexit>

u
<latexit sha1_base64="QgcqS++nQOQhk115n9NvrFEYxVE=">AAAB6XicZVBNS8NAEJ3Ur1q/qh69LJaCp5J4sceiF48t2A9oQ9lsJ+3SzSbsboQS+gs8CQri1Z/kyX/jtg1i2wcDj/dmmJkXJIJr47o/TmFnd2//oHhYOjo+OT0rn190dJwqhm0Wi1j1AqpRcIltw43AXqKQRoHAbjB9WPjdZ1Sax/LJzBL0IzqWPOSMGiu10mG54tbcJcg28XJSgRzNYfl7MIpZGqE0TFCt+56bGD+jynAmcF4apBoTyqZ0jH1LJY1Q+9ny0DmpWmVEwljZkoYs1f8TGY20nkWB7YyomehNbyH+edW1VSas+xmXSWpQstWmMBXExGTxNhlxhcyImSWUKW6PJWxCFWXGhlOyKXibP2+Tzm3Ns7zlVhr3eR5FuIJruAEP7qABj9CENjBAeIE3eHemzqvz4XyuWgtOPnMJa3C+fgFfDo0g</latexit><latexit sha1_base64="QgcqS++nQOQhk115n9NvrFEYxVE=">AAAB6XicZVBNS8NAEJ3Ur1q/qh69LJaCp5J4sceiF48t2A9oQ9lsJ+3SzSbsboQS+gs8CQri1Z/kyX/jtg1i2wcDj/dmmJkXJIJr47o/TmFnd2//oHhYOjo+OT0rn190dJwqhm0Wi1j1AqpRcIltw43AXqKQRoHAbjB9WPjdZ1Sax/LJzBL0IzqWPOSMGiu10mG54tbcJcg28XJSgRzNYfl7MIpZGqE0TFCt+56bGD+jynAmcF4apBoTyqZ0jH1LJY1Q+9ny0DmpWmVEwljZkoYs1f8TGY20nkWB7YyomehNbyH+edW1VSas+xmXSWpQstWmMBXExGTxNhlxhcyImSWUKW6PJWxCFWXGhlOyKXibP2+Tzm3Ns7zlVhr3eR5FuIJruAEP7qABj9CENjBAeIE3eHemzqvz4XyuWgtOPnMJa3C+fgFfDo0g</latexit><latexit sha1_base64="QgcqS++nQOQhk115n9NvrFEYxVE=">AAAB6XicZVBNS8NAEJ3Ur1q/qh69LJaCp5J4sceiF48t2A9oQ9lsJ+3SzSbsboQS+gs8CQri1Z/kyX/jtg1i2wcDj/dmmJkXJIJr47o/TmFnd2//oHhYOjo+OT0rn190dJwqhm0Wi1j1AqpRcIltw43AXqKQRoHAbjB9WPjdZ1Sax/LJzBL0IzqWPOSMGiu10mG54tbcJcg28XJSgRzNYfl7MIpZGqE0TFCt+56bGD+jynAmcF4apBoTyqZ0jH1LJY1Q+9ny0DmpWmVEwljZkoYs1f8TGY20nkWB7YyomehNbyH+edW1VSas+xmXSWpQstWmMBXExGTxNhlxhcyImSWUKW6PJWxCFWXGhlOyKXibP2+Tzm3Ns7zlVhr3eR5FuIJruAEP7qABj9CENjBAeIE3eHemzqvz4XyuWgtOPnMJa3C+fgFfDo0g</latexit><latexit sha1_base64="QgcqS++nQOQhk115n9NvrFEYxVE=">AAAB6XicZVBNS8NAEJ3Ur1q/qh69LJaCp5J4sceiF48t2A9oQ9lsJ+3SzSbsboQS+gs8CQri1Z/kyX/jtg1i2wcDj/dmmJkXJIJr47o/TmFnd2//oHhYOjo+OT0rn190dJwqhm0Wi1j1AqpRcIltw43AXqKQRoHAbjB9WPjdZ1Sax/LJzBL0IzqWPOSMGiu10mG54tbcJcg28XJSgRzNYfl7MIpZGqE0TFCt+56bGD+jynAmcF4apBoTyqZ0jH1LJY1Q+9ny0DmpWmVEwljZkoYs1f8TGY20nkWB7YyomehNbyH+edW1VSas+xmXSWpQstWmMBXExGTxNhlxhcyImSWUKW6PJWxCFWXGhlOyKXibP2+Tzm3Ns7zlVhr3eR5FuIJruAEP7qABj9CENjBAeIE3eHemzqvz4XyuWgtOPnMJa3C+fgFfDo0g</latexit><latexit sha1_base64="Df5uRJcQ/EFP9sn0nbm4aB7EgwM=">AAAB6XicZVBNS8NAEJ3Ur1q/qh69LJaCp5J6UI9FLx5bsB/QhrLZTtqlm03Y3Qgl9Bd4EhTEqz/Jk//GbZqK1QcDj/dmmJnnx4Jr47pfTmFjc2t7p7hb2ts/ODwqH590dJQohm0WiUj1fKpRcIltw43AXqyQhr7Arj+9W/jdR1SaR/LBzGL0QjqWPOCMGiu1kmG54tbcDOQ/qeekAjmaw/LnYBSxJERpmKBa9+tubLyUKsOZwHlpkGiMKZvSMfYtlTRE7aXZoXNStcqIBJGyJQ3J1N8TKQ21noW+7Qypmei/3kL88aprq0xw46VcxolByZabgkQQE5HF22TEFTIjZpZQprg9lrAJVZQZG04pS+Fq9fxfskqhc1mrW95yK43bPI8inME5XEAdrqEB99CENjBAeIIXeHWmzrPz5rwvWwtOPnMKa3A+vgFlmI0v</latexit><latexit sha1_base64="Df5uRJcQ/EFP9sn0nbm4aB7EgwM=">AAAB6XicZVBNS8NAEJ3Ur1q/qh69LJaCp5J6UI9FLx5bsB/QhrLZTtqlm03Y3Qgl9Bd4EhTEqz/Jk//GbZqK1QcDj/dmmJnnx4Jr47pfTmFjc2t7p7hb2ts/ODwqH590dJQohm0WiUj1fKpRcIltw43AXqyQhr7Arj+9W/jdR1SaR/LBzGL0QjqWPOCMGiu1kmG54tbcDOQ/qeekAjmaw/LnYBSxJERpmKBa9+tubLyUKsOZwHlpkGiMKZvSMfYtlTRE7aXZoXNStcqIBJGyJQ3J1N8TKQ21noW+7Qypmei/3kL88aprq0xw46VcxolByZabgkQQE5HF22TEFTIjZpZQprg9lrAJVZQZG04pS+Fq9fxfskqhc1mrW95yK43bPI8inME5XEAdrqEB99CENjBAeIIXeHWmzrPz5rwvWwtOPnMKa3A+vgFlmI0v</latexit>

u
<latexit sha1_base64="QgcqS++nQOQhk115n9NvrFEYxVE=">AAAB6XicZVBNS8NAEJ3Ur1q/qh69LJaCp5J4sceiF48t2A9oQ9lsJ+3SzSbsboQS+gs8CQri1Z/kyX/jtg1i2wcDj/dmmJkXJIJr47o/TmFnd2//oHhYOjo+OT0rn190dJwqhm0Wi1j1AqpRcIltw43AXqKQRoHAbjB9WPjdZ1Sax/LJzBL0IzqWPOSMGiu10mG54tbcJcg28XJSgRzNYfl7MIpZGqE0TFCt+56bGD+jynAmcF4apBoTyqZ0jH1LJY1Q+9ny0DmpWmVEwljZkoYs1f8TGY20nkWB7YyomehNbyH+edW1VSas+xmXSWpQstWmMBXExGTxNhlxhcyImSWUKW6PJWxCFWXGhlOyKXibP2+Tzm3Ns7zlVhr3eR5FuIJruAEP7qABj9CENjBAeIE3eHemzqvz4XyuWgtOPnMJa3C+fgFfDo0g</latexit><latexit sha1_base64="QgcqS++nQOQhk115n9NvrFEYxVE=">AAAB6XicZVBNS8NAEJ3Ur1q/qh69LJaCp5J4sceiF48t2A9oQ9lsJ+3SzSbsboQS+gs8CQri1Z/kyX/jtg1i2wcDj/dmmJkXJIJr47o/TmFnd2//oHhYOjo+OT0rn190dJwqhm0Wi1j1AqpRcIltw43AXqKQRoHAbjB9WPjdZ1Sax/LJzBL0IzqWPOSMGiu10mG54tbcJcg28XJSgRzNYfl7MIpZGqE0TFCt+56bGD+jynAmcF4apBoTyqZ0jH1LJY1Q+9ny0DmpWmVEwljZkoYs1f8TGY20nkWB7YyomehNbyH+edW1VSas+xmXSWpQstWmMBXExGTxNhlxhcyImSWUKW6PJWxCFWXGhlOyKXibP2+Tzm3Ns7zlVhr3eR5FuIJruAEP7qABj9CENjBAeIE3eHemzqvz4XyuWgtOPnMJa3C+fgFfDo0g</latexit><latexit sha1_base64="QgcqS++nQOQhk115n9NvrFEYxVE=">AAAB6XicZVBNS8NAEJ3Ur1q/qh69LJaCp5J4sceiF48t2A9oQ9lsJ+3SzSbsboQS+gs8CQri1Z/kyX/jtg1i2wcDj/dmmJkXJIJr47o/TmFnd2//oHhYOjo+OT0rn190dJwqhm0Wi1j1AqpRcIltw43AXqKQRoHAbjB9WPjdZ1Sax/LJzBL0IzqWPOSMGiu10mG54tbcJcg28XJSgRzNYfl7MIpZGqE0TFCt+56bGD+jynAmcF4apBoTyqZ0jH1LJY1Q+9ny0DmpWmVEwljZkoYs1f8TGY20nkWB7YyomehNbyH+edW1VSas+xmXSWpQstWmMBXExGTxNhlxhcyImSWUKW6PJWxCFWXGhlOyKXibP2+Tzm3Ns7zlVhr3eR5FuIJruAEP7qABj9CENjBAeIE3eHemzqvz4XyuWgtOPnMJa3C+fgFfDo0g</latexit><latexit sha1_base64="QgcqS++nQOQhk115n9NvrFEYxVE=">AAAB6XicZVBNS8NAEJ3Ur1q/qh69LJaCp5J4sceiF48t2A9oQ9lsJ+3SzSbsboQS+gs8CQri1Z/kyX/jtg1i2wcDj/dmmJkXJIJr47o/TmFnd2//oHhYOjo+OT0rn190dJwqhm0Wi1j1AqpRcIltw43AXqKQRoHAbjB9WPjdZ1Sax/LJzBL0IzqWPOSMGiu10mG54tbcJcg28XJSgRzNYfl7MIpZGqE0TFCt+56bGD+jynAmcF4apBoTyqZ0jH1LJY1Q+9ny0DmpWmVEwljZkoYs1f8TGY20nkWB7YyomehNbyH+edW1VSas+xmXSWpQstWmMBXExGTxNhlxhcyImSWUKW6PJWxCFWXGhlOyKXibP2+Tzm3Ns7zlVhr3eR5FuIJruAEP7qABj9CENjBAeIE3eHemzqvz4XyuWgtOPnMJa3C+fgFfDo0g</latexit><latexit sha1_base64="Df5uRJcQ/EFP9sn0nbm4aB7EgwM=">AAAB6XicZVBNS8NAEJ3Ur1q/qh69LJaCp5J6UI9FLx5bsB/QhrLZTtqlm03Y3Qgl9Bd4EhTEqz/Jk//GbZqK1QcDj/dmmJnnx4Jr47pfTmFjc2t7p7hb2ts/ODwqH590dJQohm0WiUj1fKpRcIltw43AXqyQhr7Arj+9W/jdR1SaR/LBzGL0QjqWPOCMGiu1kmG54tbcDOQ/qeekAjmaw/LnYBSxJERpmKBa9+tubLyUKsOZwHlpkGiMKZvSMfYtlTRE7aXZoXNStcqIBJGyJQ3J1N8TKQ21noW+7Qypmei/3kL88aprq0xw46VcxolByZabgkQQE5HF22TEFTIjZpZQprg9lrAJVZQZG04pS+Fq9fxfskqhc1mrW95yK43bPI8inME5XEAdrqEB99CENjBAeIIXeHWmzrPz5rwvWwtOPnMKa3A+vgFlmI0v</latexit><latexit sha1_base64="Df5uRJcQ/EFP9sn0nbm4aB7EgwM=">AAAB6XicZVBNS8NAEJ3Ur1q/qh69LJaCp5J6UI9FLx5bsB/QhrLZTtqlm03Y3Qgl9Bd4EhTEqz/Jk//GbZqK1QcDj/dmmJnnx4Jr47pfTmFjc2t7p7hb2ts/ODwqH590dJQohm0WiUj1fKpRcIltw43AXqyQhr7Arj+9W/jdR1SaR/LBzGL0QjqWPOCMGiu1kmG54tbcDOQ/qeekAjmaw/LnYBSxJERpmKBa9+tubLyUKsOZwHlpkGiMKZvSMfYtlTRE7aXZoXNStcqIBJGyJQ3J1N8TKQ21noW+7Qypmei/3kL88aprq0xw46VcxolByZabgkQQE5HF22TEFTIjZpZQprg9lrAJVZQZG04pS+Fq9fxfskqhc1mrW95yK43bPI8inME5XEAdrqEB99CENjBAeIIXeHWmzrPz5rwvWwtOPnMKa3A+vgFlmI0v</latexit>

y
<latexit sha1_base64="D8Dz0RmbTVZEvrw4AyCO7HBfz9E=">AAAB6XicZVBNS8NAEJ3Ur1q/qh71sFgKnkriRY9FLx5bsB/QhrLZTtulm03Y3Qgh9Bd4EhTEqz/Jk//GbVrEtg8GHu/NMDMviAXXxnV/nMLW9s7uXnG/dHB4dHxSPj1r6yhRDFssEpHqBlSj4BJbhhuB3VghDQOBnWD6MPc7z6g0j+STSWP0QzqWfMQZNVZqpoNyxa25Ocgm8ZakUr+EHI1B+bs/jFgSojRMUK17nhsbP6PKcCZwVuonGmPKpnSMPUslDVH7WX7ojFStMiSjSNmShuTq/4mMhlqnYWA7Q2omet2bi39edWWVGd35GZdxYlCyxaZRIoiJyPxtMuQKmRGpJZQpbo8lbEIVZcaGU7IpeOs/b5L2Tc2zvGnjuF/EAUW4gCu4Bg9uoQ6P0IAWMEB4gTd4d6bOq/PhfC5aC85y5hxW4Hz9AuJyjYA=</latexit><latexit sha1_base64="D8Dz0RmbTVZEvrw4AyCO7HBfz9E=">AAAB6XicZVBNS8NAEJ3Ur1q/qh71sFgKnkriRY9FLx5bsB/QhrLZTtulm03Y3Qgh9Bd4EhTEqz/Jk//GbVrEtg8GHu/NMDMviAXXxnV/nMLW9s7uXnG/dHB4dHxSPj1r6yhRDFssEpHqBlSj4BJbhhuB3VghDQOBnWD6MPc7z6g0j+STSWP0QzqWfMQZNVZqpoNyxa25Ocgm8ZakUr+EHI1B+bs/jFgSojRMUK17nhsbP6PKcCZwVuonGmPKpnSMPUslDVH7WX7ojFStMiSjSNmShuTq/4mMhlqnYWA7Q2omet2bi39edWWVGd35GZdxYlCyxaZRIoiJyPxtMuQKmRGpJZQpbo8lbEIVZcaGU7IpeOs/b5L2Tc2zvGnjuF/EAUW4gCu4Bg9uoQ6P0IAWMEB4gTd4d6bOq/PhfC5aC85y5hxW4Hz9AuJyjYA=</latexit><latexit sha1_base64="D8Dz0RmbTVZEvrw4AyCO7HBfz9E=">AAAB6XicZVBNS8NAEJ3Ur1q/qh71sFgKnkriRY9FLx5bsB/QhrLZTtulm03Y3Qgh9Bd4EhTEqz/Jk//GbVrEtg8GHu/NMDMviAXXxnV/nMLW9s7uXnG/dHB4dHxSPj1r6yhRDFssEpHqBlSj4BJbhhuB3VghDQOBnWD6MPc7z6g0j+STSWP0QzqWfMQZNVZqpoNyxa25Ocgm8ZakUr+EHI1B+bs/jFgSojRMUK17nhsbP6PKcCZwVuonGmPKpnSMPUslDVH7WX7ojFStMiSjSNmShuTq/4mMhlqnYWA7Q2omet2bi39edWWVGd35GZdxYlCyxaZRIoiJyPxtMuQKmRGpJZQpbo8lbEIVZcaGU7IpeOs/b5L2Tc2zvGnjuF/EAUW4gCu4Bg9uoQ6P0IAWMEB4gTd4d6bOq/PhfC5aC85y5hxW4Hz9AuJyjYA=</latexit><latexit sha1_base64="D8Dz0RmbTVZEvrw4AyCO7HBfz9E=">AAAB6XicZVBNS8NAEJ3Ur1q/qh71sFgKnkriRY9FLx5bsB/QhrLZTtulm03Y3Qgh9Bd4EhTEqz/Jk//GbVrEtg8GHu/NMDMviAXXxnV/nMLW9s7uXnG/dHB4dHxSPj1r6yhRDFssEpHqBlSj4BJbhhuB3VghDQOBnWD6MPc7z6g0j+STSWP0QzqWfMQZNVZqpoNyxa25Ocgm8ZakUr+EHI1B+bs/jFgSojRMUK17nhsbP6PKcCZwVuonGmPKpnSMPUslDVH7WX7ojFStMiSjSNmShuTq/4mMhlqnYWA7Q2omet2bi39edWWVGd35GZdxYlCyxaZRIoiJyPxtMuQKmRGpJZQpbo8lbEIVZcaGU7IpeOs/b5L2Tc2zvGnjuF/EAUW4gCu4Bg9uoQ6P0IAWMEB4gTd4d6bOq/PhfC5aC85y5hxW4Hz9AuJyjYA=</latexit><latexit sha1_base64="9bqrrJfRgJStU9hvdypdLnABQYY=">AAAB6XicZVDLSgNBEOyNrxhfUY96GAwBT2HXg3oMevGYgHlAsoTZSW8yZPbBzKywLPkCT4KCePWTPPk3TjaJmFjQUFR1093lxYIrbdvfVmFjc2t7p7hb2ts/ODwqH5+0VZRIhi0WiUh2PapQ8BBbmmuB3VgiDTyBHW9yP/M7TygVj8JHncboBnQUcp8zqo3UTAflil2zc5D/xFmQSv0ccjQG5a/+MGJJgKFmgirVc+xYuxmVmjOB01I/URhTNqEj7Bka0gCVm+WHTknVKEPiR9JUqEmu/p3IaKBUGnimM6B6rNa9mfjrVVdWaf/WzXgYJxpDNt/kJ4LoiMzeJkMukWmRGkKZ5OZYwsZUUqZNOKU8hevl8+tkmUL7quYY3jRx3M3jgCKcwQVcggM3UIcHaEALGCA8wyu8WRPrxXq3PuatBWsxcworsD5/AOj8jY8=</latexit><latexit sha1_base64="3EIP/gbhprs5X6YbgYt6+5e+ias=">AAAB6XicZVDLSgNBEOyNrxhfUY9eBkPAU9j1oB6DXjwmYB6QLGF20psMmX0wMyssS77Ak6AgXv0kT/6Nk81GjBY0FFXddHd5seBK2/aXVdrY3NreKe9W9vYPDo+qxyddFSWSYYdFIpJ9jyoUPMSO5lpgP5ZIA09gz5vdLfzeI0rFo/BBpzG6AZ2E3OeMaiO101G1ZjfsHOQ/cQpSgwKtUfVzOI5YEmComaBKDRw71m5GpeZM4LwyTBTGlM3oBAeGhjRA5Wb5oXNSN8qY+JE0FWqSq78nMhoolQae6Qyonqq/3kL88eprq7R/42Y8jBONIVtu8hNBdEQWb5Mxl8i0SA2hTHJzLGFTKinTJpxKnsLV6vm/ZJVC97LhGN62a83bIo8ynME5XIAD19CEe2hBBxggPMELvFoz69l6s96XrSWrmDmFNVgf32usjTM=</latexit>

y
<latexit sha1_base64="D8Dz0RmbTVZEvrw4AyCO7HBfz9E=">AAAB6XicZVBNS8NAEJ3Ur1q/qh71sFgKnkriRY9FLx5bsB/QhrLZTtulm03Y3Qgh9Bd4EhTEqz/Jk//GbVrEtg8GHu/NMDMviAXXxnV/nMLW9s7uXnG/dHB4dHxSPj1r6yhRDFssEpHqBlSj4BJbhhuB3VghDQOBnWD6MPc7z6g0j+STSWP0QzqWfMQZNVZqpoNyxa25Ocgm8ZakUr+EHI1B+bs/jFgSojRMUK17nhsbP6PKcCZwVuonGmPKpnSMPUslDVH7WX7ojFStMiSjSNmShuTq/4mMhlqnYWA7Q2omet2bi39edWWVGd35GZdxYlCyxaZRIoiJyPxtMuQKmRGpJZQpbo8lbEIVZcaGU7IpeOs/b5L2Tc2zvGnjuF/EAUW4gCu4Bg9uoQ6P0IAWMEB4gTd4d6bOq/PhfC5aC85y5hxW4Hz9AuJyjYA=</latexit><latexit sha1_base64="D8Dz0RmbTVZEvrw4AyCO7HBfz9E=">AAAB6XicZVBNS8NAEJ3Ur1q/qh71sFgKnkriRY9FLx5bsB/QhrLZTtulm03Y3Qgh9Bd4EhTEqz/Jk//GbVrEtg8GHu/NMDMviAXXxnV/nMLW9s7uXnG/dHB4dHxSPj1r6yhRDFssEpHqBlSj4BJbhhuB3VghDQOBnWD6MPc7z6g0j+STSWP0QzqWfMQZNVZqpoNyxa25Ocgm8ZakUr+EHI1B+bs/jFgSojRMUK17nhsbP6PKcCZwVuonGmPKpnSMPUslDVH7WX7ojFStMiSjSNmShuTq/4mMhlqnYWA7Q2omet2bi39edWWVGd35GZdxYlCyxaZRIoiJyPxtMuQKmRGpJZQpbo8lbEIVZcaGU7IpeOs/b5L2Tc2zvGnjuF/EAUW4gCu4Bg9uoQ6P0IAWMEB4gTd4d6bOq/PhfC5aC85y5hxW4Hz9AuJyjYA=</latexit><latexit sha1_base64="D8Dz0RmbTVZEvrw4AyCO7HBfz9E=">AAAB6XicZVBNS8NAEJ3Ur1q/qh71sFgKnkriRY9FLx5bsB/QhrLZTtulm03Y3Qgh9Bd4EhTEqz/Jk//GbVrEtg8GHu/NMDMviAXXxnV/nMLW9s7uXnG/dHB4dHxSPj1r6yhRDFssEpHqBlSj4BJbhhuB3VghDQOBnWD6MPc7z6g0j+STSWP0QzqWfMQZNVZqpoNyxa25Ocgm8ZakUr+EHI1B+bs/jFgSojRMUK17nhsbP6PKcCZwVuonGmPKpnSMPUslDVH7WX7ojFStMiSjSNmShuTq/4mMhlqnYWA7Q2omet2bi39edWWVGd35GZdxYlCyxaZRIoiJyPxtMuQKmRGpJZQpbo8lbEIVZcaGU7IpeOs/b5L2Tc2zvGnjuF/EAUW4gCu4Bg9uoQ6P0IAWMEB4gTd4d6bOq/PhfC5aC85y5hxW4Hz9AuJyjYA=</latexit><latexit sha1_base64="D8Dz0RmbTVZEvrw4AyCO7HBfz9E=">AAAB6XicZVBNS8NAEJ3Ur1q/qh71sFgKnkriRY9FLx5bsB/QhrLZTtulm03Y3Qgh9Bd4EhTEqz/Jk//GbVrEtg8GHu/NMDMviAXXxnV/nMLW9s7uXnG/dHB4dHxSPj1r6yhRDFssEpHqBlSj4BJbhhuB3VghDQOBnWD6MPc7z6g0j+STSWP0QzqWfMQZNVZqpoNyxa25Ocgm8ZakUr+EHI1B+bs/jFgSojRMUK17nhsbP6PKcCZwVuonGmPKpnSMPUslDVH7WX7ojFStMiSjSNmShuTq/4mMhlqnYWA7Q2omet2bi39edWWVGd35GZdxYlCyxaZRIoiJyPxtMuQKmRGpJZQpbo8lbEIVZcaGU7IpeOs/b5L2Tc2zvGnjuF/EAUW4gCu4Bg9uoQ6P0IAWMEB4gTd4d6bOq/PhfC5aC85y5hxW4Hz9AuJyjYA=</latexit><latexit sha1_base64="9bqrrJfRgJStU9hvdypdLnABQYY=">AAAB6XicZVDLSgNBEOyNrxhfUY96GAwBT2HXg3oMevGYgHlAsoTZSW8yZPbBzKywLPkCT4KCePWTPPk3TjaJmFjQUFR1093lxYIrbdvfVmFjc2t7p7hb2ts/ODwqH5+0VZRIhi0WiUh2PapQ8BBbmmuB3VgiDTyBHW9yP/M7TygVj8JHncboBnQUcp8zqo3UTAflil2zc5D/xFmQSv0ccjQG5a/+MGJJgKFmgirVc+xYuxmVmjOB01I/URhTNqEj7Bka0gCVm+WHTknVKEPiR9JUqEmu/p3IaKBUGnimM6B6rNa9mfjrVVdWaf/WzXgYJxpDNt/kJ4LoiMzeJkMukWmRGkKZ5OZYwsZUUqZNOKU8hevl8+tkmUL7quYY3jRx3M3jgCKcwQVcggM3UIcHaEALGCA8wyu8WRPrxXq3PuatBWsxcworsD5/AOj8jY8=</latexit><latexit sha1_base64="3EIP/gbhprs5X6YbgYt6+5e+ias=">AAAB6XicZVDLSgNBEOyNrxhfUY9eBkPAU9j1oB6DXjwmYB6QLGF20psMmX0wMyssS77Ak6AgXv0kT/6Nk81GjBY0FFXddHd5seBK2/aXVdrY3NreKe9W9vYPDo+qxyddFSWSYYdFIpJ9jyoUPMSO5lpgP5ZIA09gz5vdLfzeI0rFo/BBpzG6AZ2E3OeMaiO101G1ZjfsHOQ/cQpSgwKtUfVzOI5YEmComaBKDRw71m5GpeZM4LwyTBTGlM3oBAeGhjRA5Wb5oXNSN8qY+JE0FWqSq78nMhoolQae6Qyonqq/3kL88eprq7R/42Y8jBONIVtu8hNBdEQWb5Mxl8i0SA2hTHJzLGFTKinTJpxKnsLV6vm/ZJVC97LhGN62a83bIo8ynME5XIAD19CEe2hBBxggPMELvFoz69l6s96XrSWrmDmFNVgf32usjTM=</latexit>

h̃/W̃
<latexit sha1_base64="zPBpqesS3G9w6G28hPcuyt+nBLc=">AAAB+3icZZDJSgNBEIZr4hbjNtGjlyYh4CnOeNFj0IvHCGaBZAg9PTVJk56F7h4lDHkUQRAUxKtP4sm3sbMgxvzQ8PFXFVX9+6ngSjvOt1XY2Nza3inulvb2Dw6P7PJxWyWZZNhiiUhk16cKBY+xpbkW2E0l0sgX2PHHN7N65wGl4kl8rycpehEdxjzkjGpjDexyX3MRIBmdL6EzsKtO3ZmLrIO7hGqjAoVnAGgO7K9+kLAswlgzQZXquU6qvZxKzZnAaamfKUwpG9Mh9gzGNELl5fPTp6RmnICEiTQv1mTu/p3IaaTUJPJNZ0T1SP2vzczfWm1llQ6vvJzHaaYxZotNYSaITsgsCBJwiUyLiQHKJDfHEjaikjJt4iqZFNz/f16H9kXdNXxn4riGhYpwChU4AxcuoQG30IQWMHiEJ3iFN2tqvVjv1seitWAtZ05gRdbnDzSUlIo=</latexit><latexit sha1_base64="cFFV9GPYKG22X3bthK9/0TZmhX4=">AAAB+3icZZDLSsNAFIZP6q3WW6rgRhdDS8FVTdzosujGZQV7gTaUyWTSDp1MwsxEKaGPIi4EBXHjwidx5ds4vSC2/WHg4z/ncM78fsKZ0o7zY+XW1jc2t/LbhZ3dvf0Du3jYVHEqCW2QmMey7WNFORO0oZnmtJ1IiiOf05Y/vJnUWw9UKhaLez1KqBfhvmAhI1gbq2cXu5rxgKLB+RxaPbvsVJ2p0Cq4cyjXSpB7Pv48rffs724QkzSiQhOOleq4TqK9DEvNCKfjQjdVNMFkiPu0Y1DgiCovm54+RhXjBCiMpXlCo6n7fyLDkVKjyDedEdYDtVybmH+1ysIqHV55GRNJqqkgs01hypGO0SQIFDBJieYjA5hIZo5FZIAlJtrEVTApuMt/XoXmRdU1fGfiuIaZ8nACJTgDFy6hBrdQhwYQeIQneIU3a2y9WO/Wx6w1Z81njmBB1tcvY2mVbA==</latexit><latexit sha1_base64="cFFV9GPYKG22X3bthK9/0TZmhX4=">AAAB+3icZZDLSsNAFIZP6q3WW6rgRhdDS8FVTdzosujGZQV7gTaUyWTSDp1MwsxEKaGPIi4EBXHjwidx5ds4vSC2/WHg4z/ncM78fsKZ0o7zY+XW1jc2t/LbhZ3dvf0Du3jYVHEqCW2QmMey7WNFORO0oZnmtJ1IiiOf05Y/vJnUWw9UKhaLez1KqBfhvmAhI1gbq2cXu5rxgKLB+RxaPbvsVJ2p0Cq4cyjXSpB7Pv48rffs724QkzSiQhOOleq4TqK9DEvNCKfjQjdVNMFkiPu0Y1DgiCovm54+RhXjBCiMpXlCo6n7fyLDkVKjyDedEdYDtVybmH+1ysIqHV55GRNJqqkgs01hypGO0SQIFDBJieYjA5hIZo5FZIAlJtrEVTApuMt/XoXmRdU1fGfiuIaZ8nACJTgDFy6hBrdQhwYQeIQneIU3a2y9WO/Wx6w1Z81njmBB1tcvY2mVbA==</latexit><latexit sha1_base64="cFFV9GPYKG22X3bthK9/0TZmhX4=">AAAB+3icZZDLSsNAFIZP6q3WW6rgRhdDS8FVTdzosujGZQV7gTaUyWTSDp1MwsxEKaGPIi4EBXHjwidx5ds4vSC2/WHg4z/ncM78fsKZ0o7zY+XW1jc2t/LbhZ3dvf0Du3jYVHEqCW2QmMey7WNFORO0oZnmtJ1IiiOf05Y/vJnUWw9UKhaLez1KqBfhvmAhI1gbq2cXu5rxgKLB+RxaPbvsVJ2p0Cq4cyjXSpB7Pv48rffs724QkzSiQhOOleq4TqK9DEvNCKfjQjdVNMFkiPu0Y1DgiCovm54+RhXjBCiMpXlCo6n7fyLDkVKjyDedEdYDtVybmH+1ysIqHV55GRNJqqkgs01hypGO0SQIFDBJieYjA5hIZo5FZIAlJtrEVTApuMt/XoXmRdU1fGfiuIaZ8nACJTgDFy6hBrdQhwYQeIQneIU3a2y9WO/Wx6w1Z81njmBB1tcvY2mVbA==</latexit><latexit sha1_base64="zQFp5wl25IbA07rFMJaBzWjf9cc=">AAAB+3icZZDLSsNAFIZP6q3WW6rgRhdDS8FVTVyoy6IblxXsBdpQJpNJO3RyYWailNBHEReCgrhx4ZO48m2cpq3Y+sPAx3/O4Zz53ZgzqSzr28itrK6tb+Q3C1vbO7t7ZnG/KaNEENogEY9E28WSchbShmKK03YsKA5cTlvu8HpSb91TIVkU3qlRTJ0A90PmM4KVtnpmsasY9yganM6g1TPLVtXKhP6DPYNyrQS5p8OP43rP/Op6EUkCGirCsZQd24qVk2KhGOF0XOgmksaYDHGfdjSGOKDSSbPTx6iiHQ/5kdAvVChz/06kOJByFLi6M8BqIJdrE/O3VllYpfxLJ2VhnCgakukmP+FIRWgSBPKYoETxkQZMBNPHIjLAAhOl4ypkKZzPP78M8xSaZ1Vb862O4wqmysMRlOAEbLiAGtxAHRpA4AEe4QVejbHxbLwZ79PWnDGbOYAFGZ8/afOVew==</latexit><latexit sha1_base64="51lGlUHs8YqQQV7OZ0sNVCMpGSA=">AAAB+3icZZDLSsNAFIYnXmu9pbp0M1gKrmriQl0W3bisYC/QhjKZnLRDJ5MwM1FK6KO4EhTErU/iyrdxmqZi6w8DH/85h3Pm9xPOlHacb2ttfWNza7u0U97d2z84tCtHbRWnkkKLxjyWXZ8o4ExASzPNoZtIIJHPoeOPb2f1ziNIxWLxoCcJeBEZChYySrSxBnalrxkPAI/OC+gM7KpTd3Lh/+AWUEWFmgP7qx/ENI1AaMqJUj3XSbSXEakZ5TAt91MFCaFjMoSeQUEiUF6Wnz7FNeMEOIyleULj3P07kZFIqUnkm86I6JFarc3M31ptaZUOr72MiSTVIOh8U5hyrGM8CwIHTALVfGKAUMnMsZiOiCRUm7jKeQqXi8+vwiKF9kXdNXzvVBs3RR4ldIJO0Rly0RVqoDvURC1E0RN6Rq/ozZpaL9a79TFvXbOKmWO0JOvzB9s0k5U=</latexit>

Hc
<latexit sha1_base64="oD1ROoYYSTRLSA4R34UXY92+H0c=">AAAB63icZVBNSwMxEJ2tX7V+VcWTl2ApeCq7XvRY9NJjRfsB7VKyabYNTbJLkhXKUvAH6ElQFK/+Ik/+G9NtEds+GHi8N8PMvCDmTBvX/XFya+sbm1v57cLO7t7+QfHwqKmjRBHaIBGPVDvAmnImacMww2k7VhSLgNNWMLqZ+q0HqjSL5L0Zx9QXeCBZyAg2Vrqr9UivWHIrbga0Srw5KVVP3p8eAaDeK353+xFJBJWGcKx1x3Nj46dYGUY4nRS6iaYxJiM8oB1LJRZU+2l26gSVrdJHYaRsSYMy9f9EioXWYxHYToHNUC97U/HPKy+sMuGVnzIZJ4ZKMtsUJhyZCE0fR32mKDF8bAkmitljERlihYmx8RRsCt7yz6ukeVHxLL+1cVzDDHk4hTM4Bw8uoQo1qEMDCAzgGV7hzRHOi/PhfM5ac8585hgW4Hz9AjlVj8M=</latexit><latexit sha1_base64="Ffvw0vy7RMC5YdRFTJbB3ru41V4=">AAAB63icZVDLSgNBEOyNr5j4iIonL4MxkFPY9aLHoJccI5oHJEuYncwmQ2Zml5lZISzxC/QkKIpXv8iTf+PkgZhY0FBUddPdFcScaeO6305mbX1jcyu7ncvv7O7tFw4OmzpKFKENEvFItQOsKWeSNgwznLZjRbEIOG0Fo+up37qnSrNI3plxTH2BB5KFjGBjpdtaj/QKRbfizoD+E29BitXjt8eH8lm+3it8dfsRSQSVhnCsdcdzY+OnWBlGOJ3kuommMSYjPKAdSyUWVPvp7NQJKlmlj8JI2ZIGzdS/EykWWo9FYDsFNkO96k3FX6+0tMqEl37KZJwYKsl8U5hwZCI0fRz1maLE8LElmChmj0VkiBUmxsaTsyl4qz//J83zimf5jY3jCubIwgmcQhk8uIAq1KAODSAwgCd4gVdHOM/Ou/Mxb804i5kjWILz+QOrUZAY</latexit><latexit sha1_base64="Ffvw0vy7RMC5YdRFTJbB3ru41V4=">AAAB63icZVDLSgNBEOyNr5j4iIonL4MxkFPY9aLHoJccI5oHJEuYncwmQ2Zml5lZISzxC/QkKIpXv8iTf+PkgZhY0FBUddPdFcScaeO6305mbX1jcyu7ncvv7O7tFw4OmzpKFKENEvFItQOsKWeSNgwznLZjRbEIOG0Fo+up37qnSrNI3plxTH2BB5KFjGBjpdtaj/QKRbfizoD+E29BitXjt8eH8lm+3it8dfsRSQSVhnCsdcdzY+OnWBlGOJ3kuommMSYjPKAdSyUWVPvp7NQJKlmlj8JI2ZIGzdS/EykWWo9FYDsFNkO96k3FX6+0tMqEl37KZJwYKsl8U5hwZCI0fRz1maLE8LElmChmj0VkiBUmxsaTsyl4qz//J83zimf5jY3jCubIwgmcQhk8uIAq1KAODSAwgCd4gVdHOM/Ou/Mxb804i5kjWILz+QOrUZAY</latexit><latexit sha1_base64="Ffvw0vy7RMC5YdRFTJbB3ru41V4=">AAAB63icZVDLSgNBEOyNr5j4iIonL4MxkFPY9aLHoJccI5oHJEuYncwmQ2Zml5lZISzxC/QkKIpXv8iTf+PkgZhY0FBUddPdFcScaeO6305mbX1jcyu7ncvv7O7tFw4OmzpKFKENEvFItQOsKWeSNgwznLZjRbEIOG0Fo+up37qnSrNI3plxTH2BB5KFjGBjpdtaj/QKRbfizoD+E29BitXjt8eH8lm+3it8dfsRSQSVhnCsdcdzY+OnWBlGOJ3kuommMSYjPKAdSyUWVPvp7NQJKlmlj8JI2ZIGzdS/EykWWo9FYDsFNkO96k3FX6+0tMqEl37KZJwYKsl8U5hwZCI0fRz1maLE8LElmChmj0VkiBUmxsaTsyl4qz//J83zimf5jY3jCubIwgmcQhk8uIAq1KAODSAwgCd4gVdHOM/Ou/Mxb804i5kjWILz+QOrUZAY</latexit><latexit sha1_base64="YMm0vG413spPKsWfsnT3KyTfBKs=">AAAB63icZVBNS8NAEJ3Ur9r6URVPXhZroaeSeFCPRS89VrQfUEPZbDft0s0m7G6EEuov0JOgKF79RZ78N27TVmx9MPB4b4aZeV7EmdK2/W1lVlbX1jeym7n81vbObmFvv6nCWBLaICEPZdvDinImaEMzzWk7khQHHqctb3g18Vv3VCoWils9iqgb4L5gPiNYG+mm1iXdQtGu2CnQf+LMSLF6+Pb4UD7J17uFr7teSOKACk04Vqrj2JF2Eyw1I5yOc3exohEmQ9ynHUMFDqhyk/TUMSoZpYf8UJoSGqXq34kEB0qNAs90BlgP1LI3EX+90sIq7V+4CRNRrKkg001+zJEO0eRx1GOSEs1HhmAimTkWkQGWmGgTTy5N4Wz+/DKZp9A8rTiGX5s4LmGKLBzBMZTBgXOoQg3q0AACfXiCF3i1AuvZerc+pq0ZazZzAAuwPn8AsduQJw==</latexit><latexit sha1_base64="uzORTwcZsqsgeTR9aVqFI8bQeRY=">AAAB63icZVBNSwMxEJ2tX7V+VT16CZaCp7LrQT0WvfRY0X5Au5Rsmm1Dk+ySZIWy9Cd4EhTEq7/Ik//GdLsVWx8MPN6bYWZeEHOmjet+O4WNza3tneJuaW//4PCofHzS1lGiCG2RiEeqG2BNOZO0ZZjhtBsrikXAaSeY3M39zhNVmkXy0Uxj6gs8kixkBBsrPTQGZFCuuDU3A/pPvJxUIEdzUP7qDyOSCCoN4VjrnufGxk+xMoxwOiv1E01jTCZ4RHuWSiyo9tPs1BmqWmWIwkjZkgZl6t+JFAutpyKwnQKbsV735uKvV11ZZcIbP2UyTgyVZLEpTDgyEZo/joZMUWL41BJMFLPHIjLGChNj4yllKVwtn18nyxTalzXP8nu3Ur/N8yjCGZzDBXhwDXVoQBNaQGAEz/AKb45wXpx352PRWnDymVNYgfP5A5LLjdg=</latexit>

Hc
<latexit sha1_base64="+jQEuzM5tzvDcS05aI3OeVOIPrg=">AAAB9XicZVDLSgMxFL3js9ZXVVy5CZaCqzLjRpdFN11WsA9oh5JJM21oJhmTjFKGgh/gXlwICuLWj3Hl35hpi9j2QOBwzj3cmxPEnGnjuj/Oyura+sZmbiu/vbO7t184OGxomShC60RyqVoB1pQzQeuGGU5bsaI4CjhtBsPrzG/eU6WZFLdmFFM/wn3BQkawsZLfkdbMsqjaJd1C0S27E6Bl4s1IsXL88vQIALVu4bvTkySJqDCEY63bnhsbP8XKMMLpON9JNI0xGeI+bVsqcES1n06OHqOSVXoolMo+YdBE/Z9IcaT1KArsZITNQC96mfjnleZWmfDST5mIE0MFmW4KE46MRFkFqMcUJYaPLMFEMXssIgOsMDG2qLxtwVv88zJpnJc9y29sHVcwRQ5O4BTOwIMLqEAValAHAnfwDG/w7jw4r86H8zkdXXFmmSOYg/P1C6zklAc=</latexit><latexit sha1_base64="PQJUVuYgJdpVNWi/6+YZvjPRAUk=">AAAB9XicZVDLSgMxFL1TX7X1URVXboK10FWZcaPLopsuK9gHtEPJpJk2NJMZk4xShvoF7sWFoCBu/RhX/o2ZtohtDwQO59zDvTlexJnStv1jZdbWNza3stu5/M7u3n7h4LCpwlgS2iAhD2Xbw4pyJmhDM81pO5IUBx6nLW90nfqteyoVC8WtHkfUDfBAMJ8RrI3kdkNjpllU65FeoWhX7CnQKnHmpFg9fnl6LJ/l673Cd7cfkjigQhOOleo4dqTdBEvNCKeTXDdWNMJkhAe0Y6jAAVVuMj16gkpG6SM/lOYJjabq/0SCA6XGgWcmA6yHatlLxT+vtLBK+5duwkQUayrIbJMfc6RDlFaA+kxSovnYEEwkM8ciMsQSE22KypkWnOU/r5LmecUx/MbUcQUzZOEETqEMDlxAFWpQhwYQuINneIN368F6tT6sz9loxppnjmAB1tcvHu+UXA==</latexit><latexit sha1_base64="PQJUVuYgJdpVNWi/6+YZvjPRAUk=">AAAB9XicZVDLSgMxFL1TX7X1URVXboK10FWZcaPLopsuK9gHtEPJpJk2NJMZk4xShvoF7sWFoCBu/RhX/o2ZtohtDwQO59zDvTlexJnStv1jZdbWNza3stu5/M7u3n7h4LCpwlgS2iAhD2Xbw4pyJmhDM81pO5IUBx6nLW90nfqteyoVC8WtHkfUDfBAMJ8RrI3kdkNjpllU65FeoWhX7CnQKnHmpFg9fnl6LJ/l673Cd7cfkjigQhOOleo4dqTdBEvNCKeTXDdWNMJkhAe0Y6jAAVVuMj16gkpG6SM/lOYJjabq/0SCA6XGgWcmA6yHatlLxT+vtLBK+5duwkQUayrIbJMfc6RDlFaA+kxSovnYEEwkM8ciMsQSE22KypkWnOU/r5LmecUx/MbUcQUzZOEETqEMDlxAFWpQhwYQuINneIN368F6tT6sz9loxppnjmAB1tcvHu+UXA==</latexit><latexit sha1_base64="PQJUVuYgJdpVNWi/6+YZvjPRAUk=">AAAB9XicZVDLSgMxFL1TX7X1URVXboK10FWZcaPLopsuK9gHtEPJpJk2NJMZk4xShvoF7sWFoCBu/RhX/o2ZtohtDwQO59zDvTlexJnStv1jZdbWNza3stu5/M7u3n7h4LCpwlgS2iAhD2Xbw4pyJmhDM81pO5IUBx6nLW90nfqteyoVC8WtHkfUDfBAMJ8RrI3kdkNjpllU65FeoWhX7CnQKnHmpFg9fnl6LJ/l673Cd7cfkjigQhOOleo4dqTdBEvNCKeTXDdWNMJkhAe0Y6jAAVVuMj16gkpG6SM/lOYJjabq/0SCA6XGgWcmA6yHatlLxT+vtLBK+5duwkQUayrIbJMfc6RDlFaA+kxSovnYEEwkM8ciMsQSE22KypkWnOU/r5LmecUx/MbUcQUzZOEETqEMDlxAFWpQhwYQuINneIN368F6tT6sz9loxppnjmAB1tcvHu+UXA==</latexit><latexit sha1_base64="gNJ1pS6hEQazhmuPco28QgvCbKs=">AAAB9XicZVDLSgMxFM3UV219VMWVm2AtdFVmXKjLopsuK9gHtEPJpJk2NJOMSUYpQ/0C9+JCUBC3fowr/8bMtBVbDwQO59zDvTleyKjStv1tZVZW19Y3spu5/Nb2zm5hb7+pRCQxaWDBhGx7SBFGOWloqhlph5KgwGOk5Y2uEr91R6Sigt/ocUjcAA049SlG2khuVxgzycJaD/cKRbtip4D/iTMjxerh8+ND+SRf7xW+un2Bo4BwjRlSquPYoXZjJDXFjExy3UiREOERGpCOoRwFRLlxevQElozSh76Q5nENU/VvIkaBUuPAM5MB0kO17CXir1daWKX9CzemPIw04Xi6yY8Y1AImFcA+lQRrNjYEYUnNsRAPkURYm6JyaQtn888vk3kLzdOKY/i1qeMSTJEFR+AYlIEDzkEV1EAdNAAGt+AJvII36956sd6tj+loxpplDsACrM8fJXmUaw==</latexit><latexit sha1_base64="3/Oo06Katq4hC2Wc3hqM60qwRUM=">AAAB9XicZVDLSgMxFL3js9ZX1aWbYCm4KlMX6rLopssK9gHtUDJppg3NJGOSUcrQ73AlKIhbP8aVf2NmOhVbDwQO59zDvTl+xJk2rvvtrK1vbG5tF3aKu3v7B4elo+O2lrEitEUkl6rrY005E7RlmOG0GymKQ5/Tjj+5Tf3OI1WaSXFvphH1QjwSLGAEGyt5fWnNNIsaAzIold2qmwH9J7WclCFHc1D66g8liUMqDOFY617NjYyXYGUY4XRW7MeaRphM8Ij2LBU4pNpLsqNnqGKVIQqksk8YlKl/EwkOtZ6Gvp0MsRnrVS8Vf73K0ioTXHsJE1FsqCDzTUHMkZEorQANmaLE8KklmChmj0VkjBUmxhZVzFq4XHx+lSxaaF9Ua5bfueX6Td5HAU7hDM6hBldQhwY0oQUEHuAZXuHNeXJenHfnYz665uSZE1iC8/kDBmmSHA==</latexit>

t̃L
<latexit sha1_base64="S6YLKX9BN3hNDi/X1HRvZlMn0yE=">AAAB8nicZVDLSgNBEOyNrxhfUfHkZTAEPIVdL3oMevHgIYJ5YLKE2ckkGTI7u8z0CmEJ+AEevSgoiFf/xpN/4+SBmKSgoajqprsriKUw6Lo/TmZldW19I7uZ29re2d3L7x/UTJRoxqsskpFuBNRwKRSvokDJG7HmNAwkrweDq7Fff+DaiEjd4TDmfkh7SnQFo2il+xYK2eEE2zftfMEtuROQZeLNSKF89PL0CACVdv671YlYEnKFTFJjmp4bo59SjYJJPsq1EsNjyga0x5uWKhpy46eTi0ekaJUO6UbalkIyUf9PpDQ0ZhgGtjOk2DeL3lj884pzq7B74adCxQlyxaabuokkGJHx/6QjNGcoh5ZQpoU9lrA+1ZShTSlnU/AWf14mtbOSZ/mtjeMSpsjCMZzAKXhwDmW4hgpUgYGCZ3iDdwedV+fD+Zy2ZpzZzCHMwfn6BU5bkqw=</latexit><latexit sha1_base64="AzcvPSVwAOJ+TJPf0/bT9AFSnJc=">AAAB8nicZVDLSgNBEJyNr5j4iIonL4MxkFPY9aLHoBcPHiKYByZLmJ10kiGzs8tMrxBC/AKPXhQUxKt/48m/cfJATCxoKKq66e4KYikMuu63k1pZXVvfSG9mslvbO7u5vf2aiRLNocojGelGwAxIoaCKAiU0Yg0sDCTUg8HlxK/fgzYiUrc4jMEPWU+JruAMrXTXQiE7QLF93c7l3ZI7Bf1PvDnJlw+fHx+KJ9lKO/fV6kQ8CUEhl8yYpufG6I+YRsEljDOtxEDM+ID1oGmpYiEYfzS9eEwLVunQbqRtKaRT9e/EiIXGDMPAdoYM+2bZm4i/XmFhFXbP/ZFQcYKg+GxTN5EUIzr5n3aEBo5yaAnjWthjKe8zzTjalDI2BW/55/+kdlryLL+xcVyQGdLkiByTIvHIGSmTK1IhVcKJIk/klbw56Lw4787HrDXlzGcOyAKczx/AV5MB</latexit><latexit sha1_base64="AzcvPSVwAOJ+TJPf0/bT9AFSnJc=">AAAB8nicZVDLSgNBEJyNr5j4iIonL4MxkFPY9aLHoBcPHiKYByZLmJ10kiGzs8tMrxBC/AKPXhQUxKt/48m/cfJATCxoKKq66e4KYikMuu63k1pZXVvfSG9mslvbO7u5vf2aiRLNocojGelGwAxIoaCKAiU0Yg0sDCTUg8HlxK/fgzYiUrc4jMEPWU+JruAMrXTXQiE7QLF93c7l3ZI7Bf1PvDnJlw+fHx+KJ9lKO/fV6kQ8CUEhl8yYpufG6I+YRsEljDOtxEDM+ID1oGmpYiEYfzS9eEwLVunQbqRtKaRT9e/EiIXGDMPAdoYM+2bZm4i/XmFhFXbP/ZFQcYKg+GxTN5EUIzr5n3aEBo5yaAnjWthjKe8zzTjalDI2BW/55/+kdlryLL+xcVyQGdLkiByTIvHIGSmTK1IhVcKJIk/klbw56Lw4787HrDXlzGcOyAKczx/AV5MB</latexit><latexit sha1_base64="AzcvPSVwAOJ+TJPf0/bT9AFSnJc=">AAAB8nicZVDLSgNBEJyNr5j4iIonL4MxkFPY9aLHoBcPHiKYByZLmJ10kiGzs8tMrxBC/AKPXhQUxKt/48m/cfJATCxoKKq66e4KYikMuu63k1pZXVvfSG9mslvbO7u5vf2aiRLNocojGelGwAxIoaCKAiU0Yg0sDCTUg8HlxK/fgzYiUrc4jMEPWU+JruAMrXTXQiE7QLF93c7l3ZI7Bf1PvDnJlw+fHx+KJ9lKO/fV6kQ8CUEhl8yYpufG6I+YRsEljDOtxEDM+ID1oGmpYiEYfzS9eEwLVunQbqRtKaRT9e/EiIXGDMPAdoYM+2bZm4i/XmFhFXbP/ZFQcYKg+GxTN5EUIzr5n3aEBo5yaAnjWthjKe8zzTjalDI2BW/55/+kdlryLL+xcVyQGdLkiByTIvHIGSmTK1IhVcKJIk/klbw56Lw4787HrDXlzGcOyAKczx/AV5MB</latexit><latexit sha1_base64="QlF0WH/VnDSnYguKFEuUUcm1rt4=">AAAB8nicZVA9SwNBEN2LXzHxIypWNosxkCpcLNQyaGNhEcF8oDnC3t5esmRv79idE8IRf4GljYKC2PpvrPw3bi6JmPhg4PHeDDPz3EhwDbb9bWWWlldW17LrufzG5tZ2YWe3qcNYUdagoQhV2yWaCS5ZAzgI1o4UI4ErWMsdXIz91j1TmofyBoYRcwLSk9znlICRbjvAhccwdK+6haJdsVPg/6Q6JcXa/vPjQ/koX+8WvjpeSOOASaCCaH1XtSNwEqKAU8FGuU6sWUTogPTYnaGSBEw7SXrxCJeM4mE/VKYk4FT9O5GQQOth4JrOgEBfL3pj8dcrza0C/8xJuIxiYJJONvmxwBDi8f/Y44pREENDCFXcHItpnyhCwaSUS1M4mT2/SGYpNI8rVcOvTRznaIIsOkCHqIyq6BTV0CWqowaiSKIn9IreLLBerHfrY9KasaYze2gO1ucPxuGTEA==</latexit><latexit sha1_base64="qknXTktWs+3iYCwT/wRqaSQKbyY=">AAAB8nicZVDLSgNBEOyNrxhfUY9eBkPAU9h4UI9BLx48RDAPTJYwOzubDJmdXWZ6hbDkLzwJCuLVv/Hk3zh5iYkFDUVVN91dfiKFQdf9dnJr6xubW/ntws7u3v5B8fCoaeJUM95gsYx126eGS6F4AwVK3k40p5Evecsf3kz81hPXRsTqAUcJ9yLaVyIUjKKVHrsoZMAJ9u56xZJbcacg/0l1TkowR71X/OoGMUsjrpBJakyn6iboZVSjYJKPC93U8ISyIe3zjqWKRtx42fTiMSlbJSBhrG0pJFP170RGI2NGkW87I4oDs+pNxF+vvLQKwysvEypJkSs22xSmkmBMJv+TQGjOUI4soUwLeyxhA6opQ5tSYZrCxeL5VbJIoXleqVp+75Zq1/M88nACp3AGVbiEGtxCHRrAQMEzvMKbg86L8+58zFpzznzmGJbgfP4Ap9GQwQ==</latexit>

Vtd
<latexit sha1_base64="29Zim6bFm0qZ2dkMrq2TKu5eZ3Q=">AAAB7nicZVDLSgNBEOyNrxhfUfHkZTAEPIVdL3oMevEYwWwCyRJmZ2eTMbMPZnqFsAT8AA+ehAji1f/x5N84eSDGFDQUVd10d/mpFBpt+9sqrK1vbG4Vt0s7u3v7B+XDI1cnmWK8yRKZqLZPNZci5k0UKHk7VZxGvuQtf3gz9VuPXGmRxPc4SrkX0X4sQsEoGsl1ezkG4165YtfsGcgqcRakUj+ZPD8BQKNX/uoGCcsiHiOTVOuOY6fo5VShYJKPS91M85SyIe3zjqExjbj28tm1Y1I1SkDCRJmKkczUvxM5jbQeRb7pjCgO9H9vKv561aVVGF55uYjTDHnM5pvCTBJMyPR3EgjFGcqRIZQpYY4lbEAVZWgSKpkUnP8/rxL3ouYYfmfiuIY5inAKZ3AODlxCHW6hAU1g8AAvMIE3K7VerXfrY95asBYzx7AE6/MH7RORXA==</latexit><latexit sha1_base64="P09C1yUw3nct36KRZXCc74z+Iyc=">AAAB7nicZVBNS8NAEN3Ur9r6URVPXhZroaeSeNFj0YvHCjYttKFsNpt27WYTdidCCfUXePAkVBCv/h9P/hu3H4htHww83pthZp6fCK7Btn+s3Mbm1vZOfrdQ3Ns/OCwdHbs6ThVlTRqLWLV9opngkjWBg2DtRDES+YK1/OHt1G89MaV5LB9glDAvIn3JQ04JGMl1exkE416pbNfsGfA6cRakXD+dvDxXL4qNXum7G8Q0jZgEKojWHcdOwMuIAk4FGxe6qWYJoUPSZx1DJYmY9rLZtWNcMUqAw1iZkoBn6v+JjERajyLfdEYEBnrVm4p/XmVpFYTXXsZlkgKTdL4pTAWGGE9/xwFXjIIYGUKo4uZYTAdEEQomoYJJwVn9eZ24lzXH8HsTxw2aI4/O0DmqIgddoTq6Qw3URBQ9olc0Qe9WYr1ZH9bnvDVnLWZO0BKsr19fHpGx</latexit><latexit sha1_base64="P09C1yUw3nct36KRZXCc74z+Iyc=">AAAB7nicZVBNS8NAEN3Ur9r6URVPXhZroaeSeNFj0YvHCjYttKFsNpt27WYTdidCCfUXePAkVBCv/h9P/hu3H4htHww83pthZp6fCK7Btn+s3Mbm1vZOfrdQ3Ns/OCwdHbs6ThVlTRqLWLV9opngkjWBg2DtRDES+YK1/OHt1G89MaV5LB9glDAvIn3JQ04JGMl1exkE416pbNfsGfA6cRakXD+dvDxXL4qNXum7G8Q0jZgEKojWHcdOwMuIAk4FGxe6qWYJoUPSZx1DJYmY9rLZtWNcMUqAw1iZkoBn6v+JjERajyLfdEYEBnrVm4p/XmVpFYTXXsZlkgKTdL4pTAWGGE9/xwFXjIIYGUKo4uZYTAdEEQomoYJJwVn9eZ24lzXH8HsTxw2aI4/O0DmqIgddoTq6Qw3URBQ9olc0Qe9WYr1ZH9bnvDVnLWZO0BKsr19fHpGx</latexit><latexit sha1_base64="P09C1yUw3nct36KRZXCc74z+Iyc=">AAAB7nicZVBNS8NAEN3Ur9r6URVPXhZroaeSeNFj0YvHCjYttKFsNpt27WYTdidCCfUXePAkVBCv/h9P/hu3H4htHww83pthZp6fCK7Btn+s3Mbm1vZOfrdQ3Ns/OCwdHbs6ThVlTRqLWLV9opngkjWBg2DtRDES+YK1/OHt1G89MaV5LB9glDAvIn3JQ04JGMl1exkE416pbNfsGfA6cRakXD+dvDxXL4qNXum7G8Q0jZgEKojWHcdOwMuIAk4FGxe6qWYJoUPSZx1DJYmY9rLZtWNcMUqAw1iZkoBn6v+JjERajyLfdEYEBnrVm4p/XmVpFYTXXsZlkgKTdL4pTAWGGE9/xwFXjIIYGUKo4uZYTAdEEQomoYJJwVn9eZ24lzXH8HsTxw2aI4/O0DmqIgddoTq6Qw3URBQ9olc0Qe9WYr1ZH9bnvDVnLWZO0BKsr19fHpGx</latexit><latexit sha1_base64="mBJU8OUFSZdhQdtFpoKkOl1tePM=">AAAB7nicZVBNS8NAEJ3Ur9r6URVPXoK10FNJPKjHohePFWxaaEPZbDbt2s0m7G6EEuov8OBJqCBe/T+e/Ddu01ZsfTDweG+GmXlezKhUlvVt5NbWNza38tuF4s7u3n7p4NCRUSIwaeKIRaLtIUkY5aSpqGKkHQuCQo+Rlje8mfqtRyIkjfi9GsXEDVGf04BipLTkOL1U+eNeqWzVrAzmf2LPSbl+PHl+qp4VG73SV9ePcBISrjBDUnZsK1ZuioSimJFxoZtIEiM8RH3S0ZSjkEg3za4dmxWt+GYQCV1cmZn6dyJFoZSj0NOdIVIDuepNxV+vsrRKBVduSnmcKMLxbFOQMFNF5vR306eCYMVGmiAsqD7WxAMkEFY6oUKWwsXi+VWySME5r9ma3+k4rmGGPJzAKVTBhkuowy00oAkYHuAFJvBmxMar8W58zFpzxnzmCJZgfP4AZaiRwA==</latexit><latexit sha1_base64="R0DNhmlB7ZwqXX4gToNoXL5jr0k=">AAAB7nicZVBNS8NAEJ3Ur1q/qh69BEvBU0k9qMeiF48VbCq0oWw2m3btZhN2J0IJ/Q+eBAXx6v/x5L9xm6Zi64OBx3szzMzzE8E1Os63VVpb39jcKm9Xdnb39g+qh0eujlNFWYfGIlYPPtFMcMk6yFGwh0QxEvmCdf3xzczvPjGleSzvcZIwLyJDyUNOCRrJdQcZBtNBteY0nBz2f9IsSA0KtAfVr34Q0zRiEqkgWveaToJeRhRyKti00k81SwgdkyHrGSpJxLSX5ddO7bpRAjuMlSmJdq7+nchIpPUk8k1nRHCkV72Z+OvVl1ZheOVlXCYpMknnm8JU2Bjbs9/tgCtGUUwMIVRxc6xNR0QRiiahSp7CxeL5VbJIwT1vNA2/c2qt6yKPMpzAKZxBEy6hBbfQhg5QeIRneIU3K7FerHfrY95asoqZY1iC9fkDRpiPcQ==</latexit>

d
<latexit sha1_base64="eACBnYHGtTG9nGcd/x87QwVYKZA=">AAAB6XicZVBNS8NAEJ3Ur1q/qh69LJaCp5J40WPRi8cW7Ae0oWw2k3bpZhN2N0IJ/QWeBAXx6k/y5L9x2wax9sHA470ZZuYFqeDauO63U9ra3tndK+9XDg6Pjk+qp2ddnWSKYYclIlH9gGoUXGLHcCOwnyqkcSCwF0zvF37vCZXmiXw0sxT9mI4ljzijxkrtcFStuQ13CbJJvILUoEBrVP0ahgnLYpSGCar1wHNT4+dUGc4EzivDTGNK2ZSOcWCppDFqP18eOid1q4QkSpQtachS/TuR01jrWRzYzpiaif7vLcRfr762ykS3fs5lmhmUbLUpygQxCVm8TUKukBkxs4Qyxe2xhE2ooszYcCo2Be//z5uke93wLG+7teZdkUcZLuASrsCDG2jCA7SgAwwQnuEV3pyp8+K8Ox+r1pJTzJzDGpzPH0U5jQ8=</latexit><latexit sha1_base64="eACBnYHGtTG9nGcd/x87QwVYKZA=">AAAB6XicZVBNS8NAEJ3Ur1q/qh69LJaCp5J40WPRi8cW7Ae0oWw2k3bpZhN2N0IJ/QWeBAXx6k/y5L9x2wax9sHA470ZZuYFqeDauO63U9ra3tndK+9XDg6Pjk+qp2ddnWSKYYclIlH9gGoUXGLHcCOwnyqkcSCwF0zvF37vCZXmiXw0sxT9mI4ljzijxkrtcFStuQ13CbJJvILUoEBrVP0ahgnLYpSGCar1wHNT4+dUGc4EzivDTGNK2ZSOcWCppDFqP18eOid1q4QkSpQtachS/TuR01jrWRzYzpiaif7vLcRfr762ykS3fs5lmhmUbLUpygQxCVm8TUKukBkxs4Qyxe2xhE2ooszYcCo2Be//z5uke93wLG+7teZdkUcZLuASrsCDG2jCA7SgAwwQnuEV3pyp8+K8Ox+r1pJTzJzDGpzPH0U5jQ8=</latexit><latexit sha1_base64="eACBnYHGtTG9nGcd/x87QwVYKZA=">AAAB6XicZVBNS8NAEJ3Ur1q/qh69LJaCp5J40WPRi8cW7Ae0oWw2k3bpZhN2N0IJ/QWeBAXx6k/y5L9x2wax9sHA470ZZuYFqeDauO63U9ra3tndK+9XDg6Pjk+qp2ddnWSKYYclIlH9gGoUXGLHcCOwnyqkcSCwF0zvF37vCZXmiXw0sxT9mI4ljzijxkrtcFStuQ13CbJJvILUoEBrVP0ahgnLYpSGCar1wHNT4+dUGc4EzivDTGNK2ZSOcWCppDFqP18eOid1q4QkSpQtachS/TuR01jrWRzYzpiaif7vLcRfr762ykS3fs5lmhmUbLUpygQxCVm8TUKukBkxs4Qyxe2xhE2ooszYcCo2Be//z5uke93wLG+7teZdkUcZLuASrsCDG2jCA7SgAwwQnuEV3pyp8+K8Ox+r1pJTzJzDGpzPH0U5jQ8=</latexit><latexit sha1_base64="eACBnYHGtTG9nGcd/x87QwVYKZA=">AAAB6XicZVBNS8NAEJ3Ur1q/qh69LJaCp5J40WPRi8cW7Ae0oWw2k3bpZhN2N0IJ/QWeBAXx6k/y5L9x2wax9sHA470ZZuYFqeDauO63U9ra3tndK+9XDg6Pjk+qp2ddnWSKYYclIlH9gGoUXGLHcCOwnyqkcSCwF0zvF37vCZXmiXw0sxT9mI4ljzijxkrtcFStuQ13CbJJvILUoEBrVP0ahgnLYpSGCar1wHNT4+dUGc4EzivDTGNK2ZSOcWCppDFqP18eOid1q4QkSpQtachS/TuR01jrWRzYzpiaif7vLcRfr762ykS3fs5lmhmUbLUpygQxCVm8TUKukBkxs4Qyxe2xhE2ooszYcCo2Be//z5uke93wLG+7teZdkUcZLuASrsCDG2jCA7SgAwwQnuEV3pyp8+K8Ox+r1pJTzJzDGpzPH0U5jQ8=</latexit><latexit sha1_base64="SP/A3i8+t8xZV+pwuwokiJyvmvY=">AAAB6XicZVBNS8NAEJ3Ur1q/qh69BEvBU0k8qMeiF48t2A9oQ9lsJu3SzSbsboQS+gs8CQri1Z/kyX/jNk3F6oOBx3szzMzzE86Udpwvq7SxubW9U96t7O0fHB5Vj0+6Kk4lxQ6NeSz7PlHImcCOZppjP5FIIp9jz5/eLfzeI0rFYvGgZwl6ERkLFjJKtJHawahacxpODvs/cQtSgwKtUfVzGMQ0jVBoyolSA9dJtJcRqRnlOK8MU4UJoVMyxoGhgkSovCw/dG7XjRLYYSxNCW3n6u+JjERKzSLfdEZET9RfbyH+ePW1VTq88TImklSjoMtNYcptHduLt+2ASaSazwwhVDJzrE0nRBKqTTiVPIWr1fN/ySqF7mXDNbzt1Jq3RR5lOINzuAAXrqEJ99CCDlBAeIIXeLWm1rP1Zr0vW0tWMXMKa7A+vgFLw40e</latexit><latexit sha1_base64="SP/A3i8+t8xZV+pwuwokiJyvmvY=">AAAB6XicZVBNS8NAEJ3Ur1q/qh69BEvBU0k8qMeiF48t2A9oQ9lsJu3SzSbsboQS+gs8CQri1Z/kyX/jNk3F6oOBx3szzMzzE86Udpwvq7SxubW9U96t7O0fHB5Vj0+6Kk4lxQ6NeSz7PlHImcCOZppjP5FIIp9jz5/eLfzeI0rFYvGgZwl6ERkLFjJKtJHawahacxpODvs/cQtSgwKtUfVzGMQ0jVBoyolSA9dJtJcRqRnlOK8MU4UJoVMyxoGhgkSovCw/dG7XjRLYYSxNCW3n6u+JjERKzSLfdEZET9RfbyH+ePW1VTq88TImklSjoMtNYcptHduLt+2ASaSazwwhVDJzrE0nRBKqTTiVPIWr1fN/ySqF7mXDNbzt1Jq3RR5lOINzuAAXrqEJ99CCDlBAeIIXeLWm1rP1Zr0vW0tWMXMKa7A+vgFLw40e</latexit>

ντ
<latexit sha1_base64="6Gspdqqzz2tdL8Ta4bUMaHBYnUQ=">AAAB/HicZVDLSsNAFL3xWesrVly5GSwFVyVxo8uiG5cV7AOaUCbTSTt0MgkzE7GEih/gD7hxJSiIW3/ElX/jpC1i2wMDh3Pu4d45QcKZ0o7zY62srq1vbBa2its7u3v79kGpqeJUEtogMY9lO8CKciZoQzPNaTuRFEcBp61geJX7rTsqFYvFrR4l1I9wX7CQEayN1LVLXmzsPI08kXY9jdOuXXaqzgRombgzUq4dPT89AkC9a397vZikERWacKxUx3US7WdYakY4HRe9VNEEkyHu046hAkdU+dnk9jGqGKWHwliaJzSaqP8TGY6UGkWBmYywHqhFLxf/vMrcKh1e+BkTSaqpINNNYcqRjlHeBOoxSYnmI0Mwkcwci8gAS0y06atoWnAX/7xMmmdV1/AbU8clTFGAYziBU3DhHGpwDXVoAIF7eIE3eLcerFfrw/qcjq5Ys8whzMH6+gVeMpak</latexit><latexit sha1_base64="OlgXXJjfGtlYKpqEH57JIDpljCY=">AAAB/HicZVDLSgMxFM3UV219jBVXboK10FWZcaPLohuXFewDOmXIpJk2NJMMSUYsQ/sF/oAbV4KCuPVHXPk3Ztoitj0QOJxzD/fmBDGjSjvOj5Xb2Nza3snvFop7+weH9lGppUQiMWliwYTsBEgRRjlpaqoZ6cSSoChgpB2MbjK//UCkooLf63FMehEacBpSjLSRfLvkCWNnaejxxPc0Sny77NScGeA6cRekXD95fppWz4sN3/72+gInEeEaM6RU13Vi3UuR1BQzMil4iSIxwiM0IF1DOYqI6qWz2yewYpQ+DIU0j2s4U/8nUhQpNY4CMxkhPVSrXib+eZWlVTq86qWUx4kmHM83hQmDWsCsCdinkmDNxoYgLKk5FuIhkghr01fBtOCu/nmdtC5qruF3po5rMEcenIIzUAUuuAR1cAsaoAkweAQv4A28W1Pr1fqwPuejOWuROQZLsL5+AdAulvk=</latexit><latexit sha1_base64="OlgXXJjfGtlYKpqEH57JIDpljCY=">AAAB/HicZVDLSgMxFM3UV219jBVXboK10FWZcaPLohuXFewDOmXIpJk2NJMMSUYsQ/sF/oAbV4KCuPVHXPk3Ztoitj0QOJxzD/fmBDGjSjvOj5Xb2Nza3snvFop7+weH9lGppUQiMWliwYTsBEgRRjlpaqoZ6cSSoChgpB2MbjK//UCkooLf63FMehEacBpSjLSRfLvkCWNnaejxxPc0Sny77NScGeA6cRekXD95fppWz4sN3/72+gInEeEaM6RU13Vi3UuR1BQzMil4iSIxwiM0IF1DOYqI6qWz2yewYpQ+DIU0j2s4U/8nUhQpNY4CMxkhPVSrXib+eZWlVTq86qWUx4kmHM83hQmDWsCsCdinkmDNxoYgLKk5FuIhkghr01fBtOCu/nmdtC5qruF3po5rMEcenIIzUAUuuAR1cAsaoAkweAQv4A28W1Pr1fqwPuejOWuROQZLsL5+AdAulvk=</latexit><latexit sha1_base64="OlgXXJjfGtlYKpqEH57JIDpljCY=">AAAB/HicZVDLSgMxFM3UV219jBVXboK10FWZcaPLohuXFewDOmXIpJk2NJMMSUYsQ/sF/oAbV4KCuPVHXPk3Ztoitj0QOJxzD/fmBDGjSjvOj5Xb2Nza3snvFop7+weH9lGppUQiMWliwYTsBEgRRjlpaqoZ6cSSoChgpB2MbjK//UCkooLf63FMehEacBpSjLSRfLvkCWNnaejxxPc0Sny77NScGeA6cRekXD95fppWz4sN3/72+gInEeEaM6RU13Vi3UuR1BQzMil4iSIxwiM0IF1DOYqI6qWz2yewYpQ+DIU0j2s4U/8nUhQpNY4CMxkhPVSrXib+eZWlVTq86qWUx4kmHM83hQmDWsCsCdinkmDNxoYgLKk5FuIhkghr01fBtOCu/nmdtC5qruF3po5rMEcenIIzUAUuuAR1cAsaoAkweAQv4A28W1Pr1fqwPuejOWuROQZLsL5+AdAulvk=</latexit><latexit sha1_base64="6r+AnDM/ih6IWA8GEK5FjOjn7lQ=">AAAB/HicZVDLSsNAFJ3UV219xIorN4O10FVJXajLohuXFewDmhAm00k7dDIJMxOxhPYL/AE3rgQFceuPuPJvnKSt2Hpg4HDOPdw7x4sYlcqyvo3c2vrG5lZ+u1Dc2d3bNw9KbRnGApMWDlkouh6ShFFOWooqRrqRICjwGOl4o+vU79wTIWnI79Q4Ik6ABpz6FCOlJdcs2aG20zS0eezaCsWuWbZqVgb4n9TnpNw4enqcVk+LTdf8svshjgPCFWZIyl7dipSTIKEoZmRSsGNJIoRHaEB6mnIUEOkk2e0TWNFKH/qh0I8rmKl/EwkKpBwHnp4MkBrKVS8Vf73K0irlXzoJ5VGsCMezTX7MoAph2gTsU0GwYmNNEBZUHwvxEAmEle6rkLVwvvj8Klm00D6r1TW/1XVcgRny4BicgCqogwvQADegCVoAgwfwDF7BmzE1Xox342M2mjPmmUOwBOPzB9a4lwg=</latexit><latexit sha1_base64="R800Ump4ySPtnjgDUY5RHRVfGDo=">AAAB/HicZVDLSsNAFJ34rPUV69LNYCm4KokLdVl047KCfUATwmQ6aYdOZsLMRCyhfoorQUHc+iOu/BsnaSq2Hhg4nHMP984JE0aVdpxva219Y3Nru7JT3d3bPzi0j2pdJVKJSQcLJmQ/RIowyklHU81IP5EExSEjvXByk/u9ByIVFfxeTxPix2jEaUQx0kYK7JonjJ2nocfTwNMoDey603QKwP/ELUkdlGgH9pc3FDiNCdeYIaUGrpNoP0NSU8zIrOqliiQIT9CIDAzlKCbKz4rbZ7BhlCGMhDSPa1iofxMZipWaxqGZjJEeq1UvF3+9xtIqHV35GeVJqgnH801RyqAWMG8CDqkkWLOpIQhLao6FeIwkwtr0VS1auFh8fpUsWuieN13D75x667rsowJOwCk4Ay64BC1wC9qgAzB4BM/gFbxZT9aL9W59zEfXrDJzDJZgff4At6iUuQ==</latexit>

s̄L
<latexit sha1_base64="1P0BLLmyxtn1rqBrAkgEf8UohEU=">AAAB8HicZVDLSgNBEOz1GeMrKp68DIaAp7DrRY9BLx48RDAPSJYwO5lNhszOLjO9QlgCfoAnT4qCePV3PPk3Th6ISQoaiqpuuruCRAqDrvvjrKyurW9s5rby2zu7e/uFg8O6iVPNeI3FMtbNgBouheI1FCh5M9GcRoHkjWBwPfYbD1wbEat7HCbcj2hPiVAwilZqtgOqiencdgpFt+xOQJaJNyPFyvHr0yMAVDuF73Y3ZmnEFTJJjWl5boJ+RjUKJvko304NTygb0B5vWapoxI2fTe4dkZJVuiSMtS2FZKL+n8hoZMwwCmxnRLFvFr2x+OeV5lZheOlnQiUpcsWmm8JUEozJ+HvSFZozlENLKNPCHktYn2rK0GaUtyl4iz8vk/p52bP8zsZxBVPk4ARO4Qw8uIAK3EAVasBAwjO8wbujnRfnw/mctq44s5kjmIPz9Qurr5G6</latexit><latexit sha1_base64="KUILMx8Eh/0wCgpKnzK8tOO4YSw=">AAAB8HicZVDLSgNBEOyNr5j4iIonL4MxkFPY9aLHoBcPHiKYByRLmJ3MJkNmZpeZWSEs8Qs8eVIUxKu/48m/cfJATFLQUFR1090VxJxp47o/TmZtfWNzK7udy+/s7u0XDg4bOkoUoXUS8Ui1AqwpZ5LWDTOctmJFsQg4bQbD64nffKBKs0jem1FMfYH7koWMYGOlVifACunubbdQdCvuFGiVeHNSrB6/Pj2Wz/K1buG704tIIqg0hGOt254bGz/FyjDC6TjXSTSNMRniPm1bKrGg2k+n945RySo9FEbKljRoqv6fSLHQeiQC2ymwGehlbyL+eaWFVSa89FMm48RQSWabwoQjE6HJ96jHFCWGjyzBRDF7LCIDrDAxNqOcTcFb/nmVNM4rnuV3No4rmCELJ3AKZfDgAqpwAzWoAwEOz/AG745yXpwP53PWmnHmM0ewAOfrFx26kg8=</latexit><latexit sha1_base64="KUILMx8Eh/0wCgpKnzK8tOO4YSw=">AAAB8HicZVDLSgNBEOyNr5j4iIonL4MxkFPY9aLHoBcPHiKYByRLmJ3MJkNmZpeZWSEs8Qs8eVIUxKu/48m/cfJATFLQUFR1090VxJxp47o/TmZtfWNzK7udy+/s7u0XDg4bOkoUoXUS8Ui1AqwpZ5LWDTOctmJFsQg4bQbD64nffKBKs0jem1FMfYH7koWMYGOlVifACunubbdQdCvuFGiVeHNSrB6/Pj2Wz/K1buG704tIIqg0hGOt254bGz/FyjDC6TjXSTSNMRniPm1bKrGg2k+n945RySo9FEbKljRoqv6fSLHQeiQC2ymwGehlbyL+eaWFVSa89FMm48RQSWabwoQjE6HJ96jHFCWGjyzBRDF7LCIDrDAxNqOcTcFb/nmVNM4rnuV3No4rmCELJ3AKZfDgAqpwAzWoAwEOz/AG745yXpwP53PWmnHmM0ewAOfrFx26kg8=</latexit><latexit sha1_base64="KUILMx8Eh/0wCgpKnzK8tOO4YSw=">AAAB8HicZVDLSgNBEOyNr5j4iIonL4MxkFPY9aLHoBcPHiKYByRLmJ3MJkNmZpeZWSEs8Qs8eVIUxKu/48m/cfJATFLQUFR1090VxJxp47o/TmZtfWNzK7udy+/s7u0XDg4bOkoUoXUS8Ui1AqwpZ5LWDTOctmJFsQg4bQbD64nffKBKs0jem1FMfYH7koWMYGOlVifACunubbdQdCvuFGiVeHNSrB6/Pj2Wz/K1buG704tIIqg0hGOt254bGz/FyjDC6TjXSTSNMRniPm1bKrGg2k+n945RySo9FEbKljRoqv6fSLHQeiQC2ymwGehlbyL+eaWFVSa89FMm48RQSWabwoQjE6HJ96jHFCWGjyzBRDF7LCIDrDAxNqOcTcFb/nmVNM4rnuV3No4rmCELJ3AKZfDgAqpwAzWoAwEOz/AG745yXpwP53PWmnHmM0ewAOfrFx26kg8=</latexit><latexit sha1_base64="ECqDHCJBOZLYamPdcYXX4Ev3wq8=">AAAB8HicZVA9SwNBEJ2LXzHxIypWNosxkCrcWahl0MbCIoL5gOQIe5u9ZMne3rG7J4Qj/gIrK0VBbP07Vv4bN5dETHww8Hhvhpl5XsSZ0rb9bWVWVtfWN7KbufzW9s5uYW+/ocJYElonIQ9ly8OKciZoXTPNaSuSFAcep01veDXxm/dUKhaKOz2KqBvgvmA+I1gbqdXxsESqe9MtFO2KnQL9J86MFKuHL48P5ZN8rVv46vRCEgdUaMKxUm3HjrSbYKkZ4XSc68SKRpgMcZ+2DRU4oMpN0nvHqGSUHvJDaUpolKp/JxIcKDUKPNMZYD1Qy95E/PVKC6u0f+EmTESxpoJMN/kxRzpEk+9Rj0lKNB8Zgolk5lhEBlhiok1GuTSFs/nzy2SeQuO04hh+a+K4hCmycATHUAYHzqEK11CDOhDg8ASv8GZJ69l6tz6mrRlrNnMAC7A+fwAkRJIe</latexit><latexit sha1_base64="hrk00xjhVTwJK3JRObAxty/BGwg=">AAAB8HicZVBNS8NAEJ34WetX1aOXxVLwVFIP6rHoxYOHCvYD2lA220m7dLMJuxuhhP4JT4KCePXvePLfuE1TsfXBwOO9GWbm+bHg2rjut7O2vrG5tV3YKe7u7R8clo6OWzpKFMMmi0SkOj7VKLjEpuFGYCdWSENfYNsf38789hMqzSP5aCYxeiEdSh5wRo2VOj2fKqL79/1S2a26Gch/UstJGXI0+qWv3iBiSYjSMEG17tbc2HgpVYYzgdNiL9EYUzamQ+xaKmmI2kuze6ekYpUBCSJlSxqSqX8nUhpqPQl92xlSM9Kr3kz89SpLq0xw7aVcxolByeabgkQQE5HZ92TAFTIjJpZQprg9lrARVZQZm1ExS+Fy8fwqWaTQuqjWLH9wy/WbPI8CnMIZnEMNrqAOd9CAJjAQ8Ayv8OYo58V5dz7mrWtOPnMCS3A+fwAFNI/P</latexit>

u
<latexit sha1_base64="QgcqS++nQOQhk115n9NvrFEYxVE=">AAAB6XicZVBNS8NAEJ3Ur1q/qh69LJaCp5J4sceiF48t2A9oQ9lsJ+3SzSbsboQS+gs8CQri1Z/kyX/jtg1i2wcDj/dmmJkXJIJr47o/TmFnd2//oHhYOjo+OT0rn190dJwqhm0Wi1j1AqpRcIltw43AXqKQRoHAbjB9WPjdZ1Sax/LJzBL0IzqWPOSMGiu10mG54tbcJcg28XJSgRzNYfl7MIpZGqE0TFCt+56bGD+jynAmcF4apBoTyqZ0jH1LJY1Q+9ny0DmpWmVEwljZkoYs1f8TGY20nkWB7YyomehNbyH+edW1VSas+xmXSWpQstWmMBXExGTxNhlxhcyImSWUKW6PJWxCFWXGhlOyKXibP2+Tzm3Ns7zlVhr3eR5FuIJruAEP7qABj9CENjBAeIE3eHemzqvz4XyuWgtOPnMJa3C+fgFfDo0g</latexit><latexit sha1_base64="QgcqS++nQOQhk115n9NvrFEYxVE=">AAAB6XicZVBNS8NAEJ3Ur1q/qh69LJaCp5J4sceiF48t2A9oQ9lsJ+3SzSbsboQS+gs8CQri1Z/kyX/jtg1i2wcDj/dmmJkXJIJr47o/TmFnd2//oHhYOjo+OT0rn190dJwqhm0Wi1j1AqpRcIltw43AXqKQRoHAbjB9WPjdZ1Sax/LJzBL0IzqWPOSMGiu10mG54tbcJcg28XJSgRzNYfl7MIpZGqE0TFCt+56bGD+jynAmcF4apBoTyqZ0jH1LJY1Q+9ny0DmpWmVEwljZkoYs1f8TGY20nkWB7YyomehNbyH+edW1VSas+xmXSWpQstWmMBXExGTxNhlxhcyImSWUKW6PJWxCFWXGhlOyKXibP2+Tzm3Ns7zlVhr3eR5FuIJruAEP7qABj9CENjBAeIE3eHemzqvz4XyuWgtOPnMJa3C+fgFfDo0g</latexit><latexit sha1_base64="QgcqS++nQOQhk115n9NvrFEYxVE=">AAAB6XicZVBNS8NAEJ3Ur1q/qh69LJaCp5J4sceiF48t2A9oQ9lsJ+3SzSbsboQS+gs8CQri1Z/kyX/jtg1i2wcDj/dmmJkXJIJr47o/TmFnd2//oHhYOjo+OT0rn190dJwqhm0Wi1j1AqpRcIltw43AXqKQRoHAbjB9WPjdZ1Sax/LJzBL0IzqWPOSMGiu10mG54tbcJcg28XJSgRzNYfl7MIpZGqE0TFCt+56bGD+jynAmcF4apBoTyqZ0jH1LJY1Q+9ny0DmpWmVEwljZkoYs1f8TGY20nkWB7YyomehNbyH+edW1VSas+xmXSWpQstWmMBXExGTxNhlxhcyImSWUKW6PJWxCFWXGhlOyKXibP2+Tzm3Ns7zlVhr3eR5FuIJruAEP7qABj9CENjBAeIE3eHemzqvz4XyuWgtOPnMJa3C+fgFfDo0g</latexit><latexit sha1_base64="QgcqS++nQOQhk115n9NvrFEYxVE=">AAAB6XicZVBNS8NAEJ3Ur1q/qh69LJaCp5J4sceiF48t2A9oQ9lsJ+3SzSbsboQS+gs8CQri1Z/kyX/jtg1i2wcDj/dmmJkXJIJr47o/TmFnd2//oHhYOjo+OT0rn190dJwqhm0Wi1j1AqpRcIltw43AXqKQRoHAbjB9WPjdZ1Sax/LJzBL0IzqWPOSMGiu10mG54tbcJcg28XJSgRzNYfl7MIpZGqE0TFCt+56bGD+jynAmcF4apBoTyqZ0jH1LJY1Q+9ny0DmpWmVEwljZkoYs1f8TGY20nkWB7YyomehNbyH+edW1VSas+xmXSWpQstWmMBXExGTxNhlxhcyImSWUKW6PJWxCFWXGhlOyKXibP2+Tzm3Ns7zlVhr3eR5FuIJruAEP7qABj9CENjBAeIE3eHemzqvz4XyuWgtOPnMJa3C+fgFfDo0g</latexit><latexit sha1_base64="Df5uRJcQ/EFP9sn0nbm4aB7EgwM=">AAAB6XicZVBNS8NAEJ3Ur1q/qh69LJaCp5J6UI9FLx5bsB/QhrLZTtqlm03Y3Qgl9Bd4EhTEqz/Jk//GbZqK1QcDj/dmmJnnx4Jr47pfTmFjc2t7p7hb2ts/ODwqH590dJQohm0WiUj1fKpRcIltw43AXqyQhr7Arj+9W/jdR1SaR/LBzGL0QjqWPOCMGiu1kmG54tbcDOQ/qeekAjmaw/LnYBSxJERpmKBa9+tubLyUKsOZwHlpkGiMKZvSMfYtlTRE7aXZoXNStcqIBJGyJQ3J1N8TKQ21noW+7Qypmei/3kL88aprq0xw46VcxolByZabgkQQE5HF22TEFTIjZpZQprg9lrAJVZQZG04pS+Fq9fxfskqhc1mrW95yK43bPI8inME5XEAdrqEB99CENjBAeIIXeHWmzrPz5rwvWwtOPnMKa3A+vgFlmI0v</latexit><latexit sha1_base64="Df5uRJcQ/EFP9sn0nbm4aB7EgwM=">AAAB6XicZVBNS8NAEJ3Ur1q/qh69LJaCp5J6UI9FLx5bsB/QhrLZTtqlm03Y3Qgl9Bd4EhTEqz/Jk//GbZqK1QcDj/dmmJnnx4Jr47pfTmFjc2t7p7hb2ts/ODwqH590dJQohm0WiUj1fKpRcIltw43AXqyQhr7Arj+9W/jdR1SaR/LBzGL0QjqWPOCMGiu1kmG54tbcDOQ/qeekAjmaw/LnYBSxJERpmKBa9+tubLyUKsOZwHlpkGiMKZvSMfYtlTRE7aXZoXNStcqIBJGyJQ3J1N8TKQ21noW+7Qypmei/3kL88aprq0xw46VcxolByZabgkQQE5HF22TEFTIjZpZQprg9lrAJVZQZG04pS+Fq9fxfskqhc1mrW95yK43bPI8inME5XEAdrqEB99CENjBAeIIXeHWmzrPz5rwvWwtOPnMKa3A+vgFlmI0v</latexit>

d̃L
<latexit sha1_base64="Sui1yW2aSKlFqverhDAJkDSqsBA=">AAAB8nicZVDLSgNBEOyNrxhfUfHkZTAEPIVdL3oMevHgIYJ5YBLC7OwkGTI7u8z0CmEJ+AEevSgoiFf/xpN/4+SBmKSgoajqprvLj6Uw6Lo/TmZldW19I7uZ29re2d3L7x/UTJRoxqsskpFu+NRwKRSvokDJG7HmNPQlr/uDq7Fff+DaiEjd4TDm7ZD2lOgKRtFK9y0UMuAk6Nx08gW35E5Alok3I4Xy0cvTIwBUOvnvVhCxJOQKmaTGND03xnZKNQom+SjXSgyPKRvQHm9aqmjITTudXDwiRasEpBtpWwrJRP0/kdLQmGHo286QYt8semPxzyvOrcLuRTsVKk6QKzbd1E0kwYiM/yeB0JyhHFpCmRb2WML6VFOGNqWcTcFb/HmZ1M5KnuW3No5LmCILx3ACp+DBOZThGipQBQYKnuEN3h10Xp0P53PamnFmM4cwB+frFzXrkpw=</latexit><latexit sha1_base64="dd81zQdvT2XptAq8MH+ScDKIddM=">AAAB8nicZVDLSgNBEOyNr5j4iIonL4MxkFPY9aLHoBcPHiKYByYhzM5OkiGzs8tMrxBC/AKPXhQUxKt/48m/cfJATCxoKKq66e7yYykMuu63k1pZXVvfSG9mslvbO7u5vf2aiRLNeJVFMtINnxouheJVFCh5I9achr7kdX9wOfHr91wbEalbHMa8HdKeEl3BKFrproVCBpwEnetOLu+W3CnIf+LNSb58+Pz4UDzJVjq5r1YQsSTkCpmkxjQ9N8b2iGoUTPJxppUYHlM2oD3etFTRkJv2aHrxmBSsEpBupG0pJFP178SIhsYMQ992hhT7ZtmbiL9eYWEVds/bI6HiBLlis03dRBKMyOR/EgjNGcqhJZRpYY8lrE81ZWhTytgUvOWf/5Paacmz/MbGcQEzpOEIjqEIHpxBGa6gAlVgoOAJXuHNQefFeXc+Zq0pZz5zAAtwPn8Ap+eS8Q==</latexit><latexit sha1_base64="dd81zQdvT2XptAq8MH+ScDKIddM=">AAAB8nicZVDLSgNBEOyNr5j4iIonL4MxkFPY9aLHoBcPHiKYByYhzM5OkiGzs8tMrxBC/AKPXhQUxKt/48m/cfJATCxoKKq66e7yYykMuu63k1pZXVvfSG9mslvbO7u5vf2aiRLNeJVFMtINnxouheJVFCh5I9achr7kdX9wOfHr91wbEalbHMa8HdKeEl3BKFrproVCBpwEnetOLu+W3CnIf+LNSb58+Pz4UDzJVjq5r1YQsSTkCpmkxjQ9N8b2iGoUTPJxppUYHlM2oD3etFTRkJv2aHrxmBSsEpBupG0pJFP178SIhsYMQ992hhT7ZtmbiL9eYWEVds/bI6HiBLlis03dRBKMyOR/EgjNGcqhJZRpYY8lrE81ZWhTytgUvOWf/5Paacmz/MbGcQEzpOEIjqEIHpxBGa6gAlVgoOAJXuHNQefFeXc+Zq0pZz5zAAtwPn8Ap+eS8Q==</latexit><latexit sha1_base64="dd81zQdvT2XptAq8MH+ScDKIddM=">AAAB8nicZVDLSgNBEOyNr5j4iIonL4MxkFPY9aLHoBcPHiKYByYhzM5OkiGzs8tMrxBC/AKPXhQUxKt/48m/cfJATCxoKKq66e7yYykMuu63k1pZXVvfSG9mslvbO7u5vf2aiRLNeJVFMtINnxouheJVFCh5I9achr7kdX9wOfHr91wbEalbHMa8HdKeEl3BKFrproVCBpwEnetOLu+W3CnIf+LNSb58+Pz4UDzJVjq5r1YQsSTkCpmkxjQ9N8b2iGoUTPJxppUYHlM2oD3etFTRkJv2aHrxmBSsEpBupG0pJFP178SIhsYMQ992hhT7ZtmbiL9eYWEVds/bI6HiBLlis03dRBKMyOR/EgjNGcqhJZRpYY8lrE81ZWhTytgUvOWf/5Paacmz/MbGcQEzpOEIjqEIHpxBGa6gAlVgoOAJXuHNQefFeXc+Zq0pZz5zAAtwPn8Ap+eS8Q==</latexit><latexit sha1_base64="RK0YG3np6mc6fKOt7ai0uPon/iI=">AAAB8nicZVA9SwNBEN2LXzHxIypWNosxkCpcLNQyaGNhEcF8oDnC3t5esmRv79idE8IRf4GljYKC2PpvrPw3bi6JmPhg4PHeDDPz3EhwDbb9bWWWlldW17LrufzG5tZ2YWe3qcNYUdagoQhV2yWaCS5ZAzgI1o4UI4ErWMsdXIz91j1TmofyBoYRcwLSk9znlICRbjvAhcew173qFop2xU6B/5PqlBRr+8+PD+WjfL1b+Op4IY0DJoEKovVd1Y7ASYgCTgUb5TqxZhGhA9Jjd4ZKEjDtJOnFI1wyiof9UJmSgFP170RCAq2HgWs6AwJ9veiNxV+vNLcK/DMn4TKKgUk62eTHAkOIx/9jjytGQQwNIVRxcyymfaIIBZNSLk3hZPb8Ipml0DyuVA2/NnGcowmy6AAdojKqolNUQ5eojhqIIome0Ct6s8B6sd6tj0lrxprO7KE5WJ8/rnGTAA==</latexit><latexit sha1_base64="VIYlJZU+TnMCtmTi4YyiLmYUu4I=">AAAB8nicZVDLSgNBEOyNrxhfUY9eBkPAU9h4UI9BLx48RDAPTJYwOztJhszOLjO9Qgj5C0+Cgnj1bzz5N042GzGxoKGo6qa7y4+lMOi6305ubX1jcyu/XdjZ3ds/KB4eNU2UaMYbLJKRbvvUcCkUb6BAydux5jT0JW/5o5uZ33ri2ohIPeA45l5IB0r0BaNopccuChlwEvTuesWSW3FTkP+kmpESZKj3il/dIGJJyBUySY3pVN0YvQnVKJjk00I3MTymbEQHvGOpoiE33iS9eErKVglIP9K2FJJU/TsxoaEx49C3nSHFoVn1ZuKvV15ahf0rbyJUnCBXbL6pn0iCEZn9TwKhOUM5toQyLeyxhA2ppgxtSoU0hYvF86tkkULzvFK1/N4t1a6zPPJwAqdwBlW4hBrcQh0awEDBM7zCm4POi/PufMxbc042cwxLcD5/AI9hkLE=</latexit>p

K+
<latexit sha1_base64="Rqv7jqt7Bbq+Bq/2Ov3VrUexTW8=">AAAB63icZVBNSwMxEJ2tX7V+VT16CZaCIJRdL3osehG8VLQf0K4lm2bb0CS7JFmhLP0JngQF8eov8uS/MdsuYtsHA4/3ZpiZF8ScaeO6P05hbX1jc6u4XdrZ3ds/KB8etXSUKEKbJOKR6gRYU84kbRpmOO3EimIRcNoOxjeZ336mSrNIPppJTH2Bh5KFjGBjpYe7p/N+ueLW3BnQKvFyUoEcjX75uzeISCKoNIRjrbueGxs/xcowwum01Es0jTEZ4yHtWiqxoNpPZ6dOUdUqAxRGypY0aKb+n0ix0HoiAtspsBnpZS8T/7zqwioTXvkpk3FiqCTzTWHCkYlQ9jgaMEWJ4RNLMFHMHovICCtMjI2nZFPwln9eJa2Lmmf5vVupX+d5FOEETuEMPLiEOtxCA5pAYAgv8AbvjnBenQ/nc95acPKZY1iA8/ULOjiNkw==</latexit><latexit sha1_base64="Rqv7jqt7Bbq+Bq/2Ov3VrUexTW8=">AAAB63icZVBNSwMxEJ2tX7V+VT16CZaCIJRdL3osehG8VLQf0K4lm2bb0CS7JFmhLP0JngQF8eov8uS/MdsuYtsHA4/3ZpiZF8ScaeO6P05hbX1jc6u4XdrZ3ds/KB8etXSUKEKbJOKR6gRYU84kbRpmOO3EimIRcNoOxjeZ336mSrNIPppJTH2Bh5KFjGBjpYe7p/N+ueLW3BnQKvFyUoEcjX75uzeISCKoNIRjrbueGxs/xcowwum01Es0jTEZ4yHtWiqxoNpPZ6dOUdUqAxRGypY0aKb+n0ix0HoiAtspsBnpZS8T/7zqwioTXvkpk3FiqCTzTWHCkYlQ9jgaMEWJ4RNLMFHMHovICCtMjI2nZFPwln9eJa2Lmmf5vVupX+d5FOEETuEMPLiEOtxCA5pAYAgv8AbvjnBenQ/nc95acPKZY1iA8/ULOjiNkw==</latexit><latexit sha1_base64="Rqv7jqt7Bbq+Bq/2Ov3VrUexTW8=">AAAB63icZVBNSwMxEJ2tX7V+VT16CZaCIJRdL3osehG8VLQf0K4lm2bb0CS7JFmhLP0JngQF8eov8uS/MdsuYtsHA4/3ZpiZF8ScaeO6P05hbX1jc6u4XdrZ3ds/KB8etXSUKEKbJOKR6gRYU84kbRpmOO3EimIRcNoOxjeZ336mSrNIPppJTH2Bh5KFjGBjpYe7p/N+ueLW3BnQKvFyUoEcjX75uzeISCKoNIRjrbueGxs/xcowwum01Es0jTEZ4yHtWiqxoNpPZ6dOUdUqAxRGypY0aKb+n0ix0HoiAtspsBnpZS8T/7zqwioTXvkpk3FiqCTzTWHCkYlQ9jgaMEWJ4RNLMFHMHovICCtMjI2nZFPwln9eJa2Lmmf5vVupX+d5FOEETuEMPLiEOtxCA5pAYAgv8AbvjnBenQ/nc95acPKZY1iA8/ULOjiNkw==</latexit><latexit sha1_base64="Rqv7jqt7Bbq+Bq/2Ov3VrUexTW8=">AAAB63icZVBNSwMxEJ2tX7V+VT16CZaCIJRdL3osehG8VLQf0K4lm2bb0CS7JFmhLP0JngQF8eov8uS/MdsuYtsHA4/3ZpiZF8ScaeO6P05hbX1jc6u4XdrZ3ds/KB8etXSUKEKbJOKR6gRYU84kbRpmOO3EimIRcNoOxjeZ336mSrNIPppJTH2Bh5KFjGBjpYe7p/N+ueLW3BnQKvFyUoEcjX75uzeISCKoNIRjrbueGxs/xcowwum01Es0jTEZ4yHtWiqxoNpPZ6dOUdUqAxRGypY0aKb+n0ix0HoiAtspsBnpZS8T/7zqwioTXvkpk3FiqCTzTWHCkYlQ9jgaMEWJ4RNLMFHMHovICCtMjI2nZFPwln9eJa2Lmmf5vVupX+d5FOEETuEMPLiEOtxCA5pAYAgv8AbvjnBenQ/nc95acPKZY1iA8/ULOjiNkw==</latexit><latexit sha1_base64="EwNC6LhrdaIJhYQRCe3D21A0g0g=">AAAB63icZVBNSwMxEJ2tX7V+VT16CZaCIJStB/VY9CJ4qWg/oF1LNs22oUl2SbJCWfoTPAkK4tVf5Ml/Y7rdiq0PBh7vzTAzz48408Z1v53cyura+kZ+s7C1vbO7V9w/aOowVoQ2SMhD1faxppxJ2jDMcNqOFMXC57Tlj66nfuuJKs1C+WDGEfUEHkgWMIKNle5vH097xZJbcVOg/6SakRJkqPeKX91+SGJBpSEca92pupHxEqwMI5xOCt1Y0wiTER7QjqUSC6q9JD11gspW6aMgVLakQan6dyLBQuux8G2nwGaol72p+OuVF1aZ4NJLmIxiQyWZbQpijkyIpo+jPlOUGD62BBPF7LGIDLHCxNh4CmkK5/Pnl8k8heZZpWr5nVuqXWV55OEIjuEEqnABNbiBOjSAwACe4RXeHOG8OO/Ox6w152Qzh7AA5/MHQMKNog==</latexit><latexit sha1_base64="EwNC6LhrdaIJhYQRCe3D21A0g0g=">AAAB63icZVBNSwMxEJ2tX7V+VT16CZaCIJStB/VY9CJ4qWg/oF1LNs22oUl2SbJCWfoTPAkK4tVf5Ml/Y7rdiq0PBh7vzTAzz48408Z1v53cyura+kZ+s7C1vbO7V9w/aOowVoQ2SMhD1faxppxJ2jDMcNqOFMXC57Tlj66nfuuJKs1C+WDGEfUEHkgWMIKNle5vH097xZJbcVOg/6SakRJkqPeKX91+SGJBpSEca92pupHxEqwMI5xOCt1Y0wiTER7QjqUSC6q9JD11gspW6aMgVLakQan6dyLBQuux8G2nwGaol72p+OuVF1aZ4NJLmIxiQyWZbQpijkyIpo+jPlOUGD62BBPF7LGIDLHCxNh4CmkK5/Pnl8k8heZZpWr5nVuqXWV55OEIjuEEqnABNbiBOjSAwACe4RXeHOG8OO/Ox6w152Qzh7AA5/MHQMKNog==</latexit>

(
103 GeV

MSUSY

)2 (
1019 GeV

MHc

)2

! 1
<latexit sha1_base64="2FzV2e/zJkDsNbcRn62+XF1uyOM="></latexit><latexit sha1_base64="XxsPiThuVDj4B6ubm7+7qEFjqPM="></latexit><latexit sha1_base64="XxsPiThuVDj4B6ubm7+7qEFjqPM="></latexit><latexit sha1_base64="XxsPiThuVDj4B6ubm7+7qEFjqPM="></latexit><latexit sha1_base64="zA9XDkaTlFOj37xJwwuxpMamLqI="></latexit><latexit sha1_base64="HEu7Zsh/5uvLh7FOc/KnzMS++WM="></latexit>

t4β
<latexit sha1_base64="FTB677p/7040rmMMv3k+kD3m60o=">AAAB8XicZVDLSgNBEOyNrxhfUY9eBkNAEMKuCHoMevEYwTwkWcPsZJIMmZ1dZnqFsAT8B08BBfHq53jyb5w8EJMUNBRV3XR3BbEUBl33x8msrW9sbmW3czu7e/sH+cOjmokSzXiVRTLSjYAaLoXiVRQoeSPWnIaB5PVgcDvx689cGxGpBxzG3A9pT4muYBSt9IhPl+1WwJG28wW35E5BVok3J4Xy+Th9AYBKO//d6kQsCblCJqkxTc+N0U+pRsEkH+VaieExZQPa401LFQ258dPpwSNStEqHdCNtSyGZqv8nUhoaMwwD2xlS7JtlbyL+ecWFVdi99lOh4gS5YrNN3UQSjMjkfdIRmjOUQ0so08IeS1ifasrQhpSzKXjLP6+S2kXJs/zexnEDM2ThBE7hDDy4gjLcQQWqwCCEV3iDd8c4Y+fD+Zy1Zpz5zDEswPn6BbJcklc=</latexit><latexit sha1_base64="cScMItDa9jIFohOK9w1niyQuDQ0=">AAAB8XicZVDJSgNBEO2JW4xbXG5eGkNAEMKMCHoMevEYwSySjKGn05M06e4ZumuEMOQrPAUURLz5OTn5N3YWxCQPCh7vVVFVL4gFN+C6P05mbX1jcyu7ndvZ3ds/yB8e1UyUaMqqNBKRbgTEMMEVqwIHwRqxZkQGgtWD/t3Er78wbXikHmEQM1+SruIhpwSs9ATPV+1WwIC08wW35E6BV4k3J4XyxSiFk69xpZ0ftzoRTSRTQAUxpum5Mfgp0cCpYMNcKzEsJrRPuqxpqSKSGT+dHjzERat0cBhpWwrwVP0/kRJpzEAGtlMS6JllbyL+ecWFVRDe+ClXcQJM0dmmMBEYIjx5H3e4ZhTEwBJCNbfHYtojmlCwIeVsCt7yz6ukdlnyLH+wcdyiGbLoFJ2hc+Sha1RG96iCqogiiV7RG3p3jDNyPpzPWWvGmc8cowU437+yzJPW</latexit><latexit sha1_base64="cScMItDa9jIFohOK9w1niyQuDQ0=">AAAB8XicZVDJSgNBEO2JW4xbXG5eGkNAEMKMCHoMevEYwSySjKGn05M06e4ZumuEMOQrPAUURLz5OTn5N3YWxCQPCh7vVVFVL4gFN+C6P05mbX1jcyu7ndvZ3ds/yB8e1UyUaMqqNBKRbgTEMMEVqwIHwRqxZkQGgtWD/t3Er78wbXikHmEQM1+SruIhpwSs9ATPV+1WwIC08wW35E6BV4k3J4XyxSiFk69xpZ0ftzoRTSRTQAUxpum5Mfgp0cCpYMNcKzEsJrRPuqxpqSKSGT+dHjzERat0cBhpWwrwVP0/kRJpzEAGtlMS6JllbyL+ecWFVRDe+ClXcQJM0dmmMBEYIjx5H3e4ZhTEwBJCNbfHYtojmlCwIeVsCt7yz6ukdlnyLH+wcdyiGbLoFJ2hc+Sha1RG96iCqogiiV7RG3p3jDNyPpzPWWvGmc8cowU437+yzJPW</latexit><latexit sha1_base64="cScMItDa9jIFohOK9w1niyQuDQ0=">AAAB8XicZVDJSgNBEO2JW4xbXG5eGkNAEMKMCHoMevEYwSySjKGn05M06e4ZumuEMOQrPAUURLz5OTn5N3YWxCQPCh7vVVFVL4gFN+C6P05mbX1jcyu7ndvZ3ds/yB8e1UyUaMqqNBKRbgTEMMEVqwIHwRqxZkQGgtWD/t3Er78wbXikHmEQM1+SruIhpwSs9ATPV+1WwIC08wW35E6BV4k3J4XyxSiFk69xpZ0ftzoRTSRTQAUxpum5Mfgp0cCpYMNcKzEsJrRPuqxpqSKSGT+dHjzERat0cBhpWwrwVP0/kRJpzEAGtlMS6JllbyL+ecWFVRDe+ClXcQJM0dmmMBEYIjx5H3e4ZhTEwBJCNbfHYtojmlCwIeVsCt7yz6ukdlnyLH+wcdyiGbLoFJ2hc+Sha1RG96iCqogiiV7RG3p3jDNyPpzPWWvGmc8cowU437+yzJPW</latexit><latexit sha1_base64="NptnvIyL/HYgRZ/0iuMf3TrDHgg=">AAAB8XicZVDLSgNBEJyNrxhf8XHzMhgCghB2RdRj0IvHCOYhyRpmJ7PJkNnZZaZXCEu+wlNAQcSbn5OTf+Nkk4iJBQ1FVTfdXV4kuAbb/rYyK6tr6xvZzdzW9s7uXn7/oKbDWFFWpaEIVcMjmgkuWRU4CNaIFCOBJ1jd699O/PozU5qH8gEGEXMD0pXc55SAkR7h6aLd8hiQdr5gl+wU+D9xZqRQPhslcPQ5rrTz41YnpHHAJFBBtG46dgRuQhRwKtgw14o1iwjtky5rGipJwLSbpAcPcdEoHeyHypQEnKp/JxISaD0IPNMZEOjpZW8i/nrFhVXgX7sJl1EMTNLpJj8WGEI8eR93uGIUxMAQQhU3x2LaI4pQMCHl0hQu588vk3kKtfOSY/i9ieMGTZFFx+gEnSIHXaEyukMVVEUUBegFvaI3S1sj6936mLZmrNnMIVqA9fUDuVaT5Q==</latexit><latexit sha1_base64="mlcdpueKmjoV9XMXbfwKruEm1ZI=">AAAB8XicZVBNSwMxEM3Wr1q/qh69BEvBU9kVUY9FLx4r2A9p15JNs21okl2SWaEs/RWeBAXx6s/x5L8x3W7F6oOBx3szzMwLYsENuO6XU1hZXVvfKG6WtrZ3dvfK+wctEyWasiaNRKQ7ATFMcMWawEGwTqwZkYFg7WB8PfPbj0wbHqk7mMTMl2SoeMgpASvdw8NZvxcwIP1yxa25GfB/4uWkgnI0+uXP3iCiiWQKqCDGdD03Bj8lGjgVbFrqJYbFhI7JkHUtVUQy46fZwVNctcoAh5G2pQBn6u+JlEhjJjKwnZLAyPz1ZuKPV11aBeGln3IVJ8AUnW8KE4EhwrP38YBrRkFMLCFUc3sspiOiCQUbUilL4Xzx/F+ySKF1WvMsv3Ur9as8jyI6QsfoBHnoAtXRDWqgJqJIoif0gl4d4zw7b877vLXg5DOHaAnOxzcE85Bn</latexit>
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Figure 4.3: One-loop diagrams which yield the baryon-number violating four-Fermi operators.
Diagrams (a) and (b) are generated by charged wino and higgsino exchanging processes, respec-
tively. Gray dots indicate dimension-five e↵ective interactions, while black dots represent wino
or higgsino mass terms.

while in the limit of M ! MS , it follows that

f(M,M
2

S) !
1

2MS

, (M ! MS) . (4.44)

Note that the function is proportional to M , when M . MS . For this reason, the contribution
of the diagrams in Fig. 4.3 is enhanced when the masses of the exchanged particles are large.
In particular, in the case of µ � M2, the higgsino exchange contribution (the diagram (b) in
Fig. 4.3) dominates the wino exchange one. We also find from the behavior of the loop function
that the transition amplitude is considerably suppressed when the sfermions have su�ciently
large masses. Thus, we expect that the experimental constraints on the proton decay rate may
be avoided in the high-scale SUSY scenario.

Now we show numerical results of the proton decay lifetime. From now on, we define f̂

by f̂ ⌘ f̂d(MGUT). Uncertainty coming from the definition is briefly discussed below. First,
we consider the case where the higgsino mass is of the order of the sfermion masses, MS . In
this case, the higgsino exchange contribution (the diagram (b) in Fig. 4.3) dominates the wino
exchange one. For this reason, the lifetime has little dependence on the GUT phases 'i as well
as the wino mass. Thus, it is possible to make a robust prediction for the proton decay lifetime.
As the right-handed stop and stau run in the loop in the higgsino exchanging diagram, MS

should be regarded as their masses, which we assume to be degenerate for brevity. For MS = µ,
the proton lifetime ⌧p is approximately given as

⌧p ' 4⇥ 1035 ⇥ sin4 2�

✓
MS

102 TeV

◆
2
✓

MHC

1016 GeV

◆
2

yrs , (4.45)

with small dependence on the renormalization factors being ignored. As you can see from this
formula, the proton decay rate can be well above the current experimental limits from Super-
Kamiokande [69, 70],

⌧(p ! K
+
⌫̄) > 5.9⇥ 1033 yrs , (4.46)
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masses of:

3.5 × 1014 ≤ MHC
≤ 3.6 × 1015GeV

(90% confidence level). (7)

We find that varying M2 within a reasonable range (100-
400 GeV) causes a change in the MHC

bounds on the
order of 10%. The previous upper limit of reference [12],
was MHC

< 2.4× 1016 GeV. The improvement is largely
due to the improvement in the precision on αs.

Note that the above limit will not be drastically
affected in the case where we take the scalars of the first
and second generations to have masses on the order of
10 TeV. This is because changing the energy scale of an
entire SU(5) multiplet does not change the unification
condition, and hence the RGE bound, at one-loop. A
small sparticle splitting within a multiplet relative of the
sparticles masses is especially well motivated if the first
and second generation scalars are pushed up to 10 TeV,
otherwise a problematic Fayet–Illiopoulos D-term [2] is
induced. This fact will be of use when we move on to
discuss the decoupling scenario in section IV.

We also note that it is possible to place a constraint on
the combination (MΣM2

V )1/3. This is done by looking at
the combination 5α−1

1 − 3α−1
2 − 2α−1

3 [11]. We find that
this scale is very tightly constrained:

1.7 × 1016 ≤ (MΣM2
V )1/3 ≤ 2.0 × 1016 GeV

(90% confidence level). (8)

In what follows, we refer to the scale (MΣM2
V )1/3 as

MGUT . Incidentally, the above bounds of Eqns. (7,8),
are not uncorrelated. We show the allowed region in
the MHC

− MGUT plane in Fig. 2. The bounds that
result from projecting the ellipse in the figure on to one
of the axes are weaker than those in Eqns. (7,8). This is
because the ellipse is found by performing a fit using a
χ2-distribution with two degrees of freedom, whereas the
bounds in the equations are found using a χ2-distribution
with one degree of freedom.

What are the consequences of such a strong limit
on the colored Higgs mass for minimal SUSY SU(5)?
They are not good. Our calculation of the proton
lifetime follows the methods of reference [6].† Although
values of µ on the order of 800 GeV are favored by the
electroweak symmetry breaking condition, we take µ as
a free parameter in our phenomenological analysis. We
keep the M2 as a free parameter, and determine the other

†Our calculation shows an approximate factor of two discrep-
ancy with that reference. Our predicted lifetime is shorter,
but in any case, it will not affect the qualitative nature of our
results in any way.
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gaugino masses through the unification condition. For
the scalars, we take the stop soft masses to be 400 and
800 GeV at the weak scale, and set the masses of all
other SUSY particles to have masses of 1 TeV. We neglect
squark and slepton mixing, except for the stops. With
these assumptions in place, we scan over the parameters
µ, M2, tanβ, and the independent phases φ1 and φ2, to
maximize the lifetime as a function of MHC

. We allow
tan β to vary in the interval tanβ ∈ (1.8, 4); M2 to vary
in the interval M2 ∈ (100, 400), and µ ∈ (100, 1000). We
eliminate those points which have a too-light chargino
mass, using the constraint from LEP II [19], mχ+ >
103.5 GeV. The Yukawa couplings are extracted from
the central values of the quark masses listed in reference
[16].

In our calculation, we take into account both short
and long range renormalization effects. Yukawa couplings
must be run up to the GUT scale. The Wilson coefficients
of the effective dimension five operators must be run
back down to the SUSY scale. We use the RGEs
from the appendix of reference [6], ignoring all Yukawa
couplings except for that of the top quark. The one-
loop renormalization of the Wilson coefficients of the
dimension six operators from the weak scale to 1 GeV
can be extracted from reference [5]. The renormalization
of the Yukawa couplings (quark masses) from 2 GeV to
the weak scale is done to three loops.

Using the newer limit from Super Kamiokande of 6.7×
1032 years (90 % confidence level), we find that search for
proton decay imposes the constraint:
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other SUSY particles to have masses of 1 TeV. We neglect
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these assumptions in place, we scan over the parameters
µ, M2, tanβ, and the independent phases φ1 and φ2, to
maximize the lifetime as a function of MHC
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103.5 GeV. The Yukawa couplings are extracted from
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of the effective dimension five operators must be run
back down to the SUSY scale. We use the RGEs
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couplings except for that of the top quark. The one-
loop renormalization of the Wilson coefficients of the
dimension six operators from the weak scale to 1 GeV
can be extracted from reference [5]. The renormalization
of the Yukawa couplings (quark masses) from 2 GeV to
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gaugino masses through the unification condition. For
the scalars, we take the stop soft masses to be 400 and
800 GeV at the weak scale, and set the masses of all
other SUSY particles to have masses of 1 TeV. We neglect
squark and slepton mixing, except for the stops. With
these assumptions in place, we scan over the parameters
µ, M2, tanβ, and the independent phases φ1 and φ2, to
maximize the lifetime as a function of MHC

. We allow
tan β to vary in the interval tanβ ∈ (1.8, 4); M2 to vary
in the interval M2 ∈ (100, 400), and µ ∈ (100, 1000). We
eliminate those points which have a too-light chargino
mass, using the constraint from LEP II [19], mχ+ >
103.5 GeV. The Yukawa couplings are extracted from
the central values of the quark masses listed in reference
[16].

In our calculation, we take into account both short
and long range renormalization effects. Yukawa couplings
must be run up to the GUT scale. The Wilson coefficients
of the effective dimension five operators must be run
back down to the SUSY scale. We use the RGEs
from the appendix of reference [6], ignoring all Yukawa
couplings except for that of the top quark. The one-
loop renormalization of the Wilson coefficients of the
dimension six operators from the weak scale to 1 GeV
can be extracted from reference [5]. The renormalization
of the Yukawa couplings (quark masses) from 2 GeV to
the weak scale is done to three loops.

Using the newer limit from Super Kamiokande of 6.7×
1032 years (90 % confidence level), we find that search for
proton decay imposes the constraint:
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≥ 7.6 × 1016 GeV. (9)
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with one degree of freedom.

What are the consequences of such a strong limit
on the colored Higgs mass for minimal SUSY SU(5)?
They are not good. Our calculation of the proton
lifetime follows the methods of reference [6].† Although
values of µ on the order of 800 GeV are favored by the
electroweak symmetry breaking condition, we take µ as
a free parameter in our phenomenological analysis. We
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gaugino masses through the unification condition. For
the scalars, we take the stop soft masses to be 400 and
800 GeV at the weak scale, and set the masses of all
other SUSY particles to have masses of 1 TeV. We neglect
squark and slepton mixing, except for the stops. With
these assumptions in place, we scan over the parameters
µ, M2, tanβ, and the independent phases φ1 and φ2, to
maximize the lifetime as a function of MHC

. We allow
tan β to vary in the interval tanβ ∈ (1.8, 4); M2 to vary
in the interval M2 ∈ (100, 400), and µ ∈ (100, 1000). We
eliminate those points which have a too-light chargino
mass, using the constraint from LEP II [19], mχ+ >
103.5 GeV. The Yukawa couplings are extracted from
the central values of the quark masses listed in reference
[16].

In our calculation, we take into account both short
and long range renormalization effects. Yukawa couplings
must be run up to the GUT scale. The Wilson coefficients
of the effective dimension five operators must be run
back down to the SUSY scale. We use the RGEs
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couplings except for that of the top quark. The one-
loop renormalization of the Wilson coefficients of the
dimension six operators from the weak scale to 1 GeV
can be extracted from reference [5]. The renormalization
of the Yukawa couplings (quark masses) from 2 GeV to
the weak scale is done to three loops.
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1032 years (90 % confidence level), we find that search for
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gaugino masses through the unification condition. For
the scalars, we take the stop soft masses to be 400 and
800 GeV at the weak scale, and set the masses of all
other SUSY particles to have masses of 1 TeV. We neglect
squark and slepton mixing, except for the stops. With
these assumptions in place, we scan over the parameters
µ, M2, tanβ, and the independent phases φ1 and φ2, to
maximize the lifetime as a function of MHC

. We allow
tan β to vary in the interval tanβ ∈ (1.8, 4); M2 to vary
in the interval M2 ∈ (100, 400), and µ ∈ (100, 1000). We
eliminate those points which have a too-light chargino
mass, using the constraint from LEP II [19], mχ+ >
103.5 GeV. The Yukawa couplings are extracted from
the central values of the quark masses listed in reference
[16].

In our calculation, we take into account both short
and long range renormalization effects. Yukawa couplings
must be run up to the GUT scale. The Wilson coefficients
of the effective dimension five operators must be run
back down to the SUSY scale. We use the RGEs
from the appendix of reference [6], ignoring all Yukawa
couplings except for that of the top quark. The one-
loop renormalization of the Wilson coefficients of the
dimension six operators from the weak scale to 1 GeV
can be extracted from reference [5]. The renormalization
of the Yukawa couplings (quark masses) from 2 GeV to
the weak scale is done to three loops.

Using the newer limit from Super Kamiokande of 6.7×
1032 years (90 % confidence level), we find that search for
proton decay imposes the constraint:

MHC
≥ 7.6 × 1016 GeV. (9)

Comparing this equation with Eqn. (7), we find that the
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masses of:

3.5 × 1014 ≤ MHC
≤ 3.6 × 1015GeV

(90% confidence level). (7)

We find that varying M2 within a reasonable range (100-
400 GeV) causes a change in the MHC

bounds on the
order of 10%. The previous upper limit of reference [12],
was MHC

< 2.4× 1016 GeV. The improvement is largely
due to the improvement in the precision on αs.

Note that the above limit will not be drastically
affected in the case where we take the scalars of the first
and second generations to have masses on the order of
10 TeV. This is because changing the energy scale of an
entire SU(5) multiplet does not change the unification
condition, and hence the RGE bound, at one-loop. A
small sparticle splitting within a multiplet relative of the
sparticles masses is especially well motivated if the first
and second generation scalars are pushed up to 10 TeV,
otherwise a problematic Fayet–Illiopoulos D-term [2] is
induced. This fact will be of use when we move on to
discuss the decoupling scenario in section IV.

We also note that it is possible to place a constraint on
the combination (MΣM2

V )1/3. This is done by looking at
the combination 5α−1

1 − 3α−1
2 − 2α−1

3 [11]. We find that
this scale is very tightly constrained:

1.7 × 1016 ≤ (MΣM2
V )1/3 ≤ 2.0 × 1016 GeV

(90% confidence level). (8)

In what follows, we refer to the scale (MΣM2
V )1/3 as

MGUT . Incidentally, the above bounds of Eqns. (7,8),
are not uncorrelated. We show the allowed region in
the MHC

− MGUT plane in Fig. 2. The bounds that
result from projecting the ellipse in the figure on to one
of the axes are weaker than those in Eqns. (7,8). This is
because the ellipse is found by performing a fit using a
χ2-distribution with two degrees of freedom, whereas the
bounds in the equations are found using a χ2-distribution
with one degree of freedom.

What are the consequences of such a strong limit
on the colored Higgs mass for minimal SUSY SU(5)?
They are not good. Our calculation of the proton
lifetime follows the methods of reference [6].† Although
values of µ on the order of 800 GeV are favored by the
electroweak symmetry breaking condition, we take µ as
a free parameter in our phenomenological analysis. We
keep the M2 as a free parameter, and determine the other

†Our calculation shows an approximate factor of two discrep-
ancy with that reference. Our predicted lifetime is shorter,
but in any case, it will not affect the qualitative nature of our
results in any way.

10 14 10 15 1016

1.8 x 10

1.6 x 10

2.1 x 10

16

16

16

H

G
U

T

Colored Higgs Mass vs. GUT Scale

M      (GeV)

M
   

   
  (

G
eV

)

C

FIG. 2. Plot showing 68% and 90% contours allowed by
the renormalization group analysis for the color Higgs triplet
mass, MHC

, and the GUT scale, MGUT ≡ (MΣM2
V )1/3.

gaugino masses through the unification condition. For
the scalars, we take the stop soft masses to be 400 and
800 GeV at the weak scale, and set the masses of all
other SUSY particles to have masses of 1 TeV. We neglect
squark and slepton mixing, except for the stops. With
these assumptions in place, we scan over the parameters
µ, M2, tanβ, and the independent phases φ1 and φ2, to
maximize the lifetime as a function of MHC
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eliminate those points which have a too-light chargino
mass, using the constraint from LEP II [19], mχ+ >
103.5 GeV. The Yukawa couplings are extracted from
the central values of the quark masses listed in reference
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must be run up to the GUT scale. The Wilson coefficients
of the effective dimension five operators must be run
back down to the SUSY scale. We use the RGEs
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couplings except for that of the top quark. The one-
loop renormalization of the Wilson coefficients of the
dimension six operators from the weak scale to 1 GeV
can be extracted from reference [5]. The renormalization
of the Yukawa couplings (quark masses) from 2 GeV to
the weak scale is done to three loops.
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gaugino masses through the unification condition. For
the scalars, we take the stop soft masses to be 400 and
800 GeV at the weak scale, and set the masses of all
other SUSY particles to have masses of 1 TeV. We neglect
squark and slepton mixing, except for the stops. With
these assumptions in place, we scan over the parameters
µ, M2, tanβ, and the independent phases φ1 and φ2, to
maximize the lifetime as a function of MHC

. We allow
tan β to vary in the interval tanβ ∈ (1.8, 4); M2 to vary
in the interval M2 ∈ (100, 400), and µ ∈ (100, 1000). We
eliminate those points which have a too-light chargino
mass, using the constraint from LEP II [19], mχ+ >
103.5 GeV. The Yukawa couplings are extracted from
the central values of the quark masses listed in reference
[16].

In our calculation, we take into account both short
and long range renormalization effects. Yukawa couplings
must be run up to the GUT scale. The Wilson coefficients
of the effective dimension five operators must be run
back down to the SUSY scale. We use the RGEs
from the appendix of reference [6], ignoring all Yukawa
couplings except for that of the top quark. The one-
loop renormalization of the Wilson coefficients of the
dimension six operators from the weak scale to 1 GeV
can be extracted from reference [5]. The renormalization
of the Yukawa couplings (quark masses) from 2 GeV to
the weak scale is done to three loops.

Using the newer limit from Super Kamiokande of 6.7×
1032 years (90 % confidence level), we find that search for
proton decay imposes the constraint:

MHC
≥ 7.6 × 1016 GeV. (9)
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condition, and hence the RGE bound, at one-loop. A
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sparticles masses is especially well motivated if the first
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induced. This fact will be of use when we move on to
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result from projecting the ellipse in the figure on to one
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What are the consequences of such a strong limit
on the colored Higgs mass for minimal SUSY SU(5)?
They are not good. Our calculation of the proton
lifetime follows the methods of reference [6].† Although
values of µ on the order of 800 GeV are favored by the
electroweak symmetry breaking condition, we take µ as
a free parameter in our phenomenological analysis. We
keep the M2 as a free parameter, and determine the other
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gaugino masses through the unification condition. For
the scalars, we take the stop soft masses to be 400 and
800 GeV at the weak scale, and set the masses of all
other SUSY particles to have masses of 1 TeV. We neglect
squark and slepton mixing, except for the stops. With
these assumptions in place, we scan over the parameters
µ, M2, tanβ, and the independent phases φ1 and φ2, to
maximize the lifetime as a function of MHC

. We allow
tan β to vary in the interval tanβ ∈ (1.8, 4); M2 to vary
in the interval M2 ∈ (100, 400), and µ ∈ (100, 1000). We
eliminate those points which have a too-light chargino
mass, using the constraint from LEP II [19], mχ+ >
103.5 GeV. The Yukawa couplings are extracted from
the central values of the quark masses listed in reference
[16].

In our calculation, we take into account both short
and long range renormalization effects. Yukawa couplings
must be run up to the GUT scale. The Wilson coefficients
of the effective dimension five operators must be run
back down to the SUSY scale. We use the RGEs
from the appendix of reference [6], ignoring all Yukawa
couplings except for that of the top quark. The one-
loop renormalization of the Wilson coefficients of the
dimension six operators from the weak scale to 1 GeV
can be extracted from reference [5]. The renormalization
of the Yukawa couplings (quark masses) from 2 GeV to
the weak scale is done to three loops.

Using the newer limit from Super Kamiokande of 6.7×
1032 years (90 % confidence level), we find that search for
proton decay imposes the constraint:

MHC
≥ 7.6 × 1016 GeV. (9)

Comparing this equation with Eqn. (7), we find that the
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order of 10%. The previous upper limit of reference [12],
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< 2.4× 1016 GeV. The improvement is largely
due to the improvement in the precision on αs.

Note that the above limit will not be drastically
affected in the case where we take the scalars of the first
and second generations to have masses on the order of
10 TeV. This is because changing the energy scale of an
entire SU(5) multiplet does not change the unification
condition, and hence the RGE bound, at one-loop. A
small sparticle splitting within a multiplet relative of the
sparticles masses is especially well motivated if the first
and second generation scalars are pushed up to 10 TeV,
otherwise a problematic Fayet–Illiopoulos D-term [2] is
induced. This fact will be of use when we move on to
discuss the decoupling scenario in section IV.

We also note that it is possible to place a constraint on
the combination (MΣM2

V )1/3. This is done by looking at
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3 [11]. We find that
this scale is very tightly constrained:

1.7 × 1016 ≤ (MΣM2
V )1/3 ≤ 2.0 × 1016 GeV

(90% confidence level). (8)

In what follows, we refer to the scale (MΣM2
V )1/3 as

MGUT . Incidentally, the above bounds of Eqns. (7,8),
are not uncorrelated. We show the allowed region in
the MHC

− MGUT plane in Fig. 2. The bounds that
result from projecting the ellipse in the figure on to one
of the axes are weaker than those in Eqns. (7,8). This is
because the ellipse is found by performing a fit using a
χ2-distribution with two degrees of freedom, whereas the
bounds in the equations are found using a χ2-distribution
with one degree of freedom.

What are the consequences of such a strong limit
on the colored Higgs mass for minimal SUSY SU(5)?
They are not good. Our calculation of the proton
lifetime follows the methods of reference [6].† Although
values of µ on the order of 800 GeV are favored by the
electroweak symmetry breaking condition, we take µ as
a free parameter in our phenomenological analysis. We
keep the M2 as a free parameter, and determine the other

†Our calculation shows an approximate factor of two discrep-
ancy with that reference. Our predicted lifetime is shorter,
but in any case, it will not affect the qualitative nature of our
results in any way.
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gaugino masses through the unification condition. For
the scalars, we take the stop soft masses to be 400 and
800 GeV at the weak scale, and set the masses of all
other SUSY particles to have masses of 1 TeV. We neglect
squark and slepton mixing, except for the stops. With
these assumptions in place, we scan over the parameters
µ, M2, tanβ, and the independent phases φ1 and φ2, to
maximize the lifetime as a function of MHC

. We allow
tan β to vary in the interval tanβ ∈ (1.8, 4); M2 to vary
in the interval M2 ∈ (100, 400), and µ ∈ (100, 1000). We
eliminate those points which have a too-light chargino
mass, using the constraint from LEP II [19], mχ+ >
103.5 GeV. The Yukawa couplings are extracted from
the central values of the quark masses listed in reference
[16].

In our calculation, we take into account both short
and long range renormalization effects. Yukawa couplings
must be run up to the GUT scale. The Wilson coefficients
of the effective dimension five operators must be run
back down to the SUSY scale. We use the RGEs
from the appendix of reference [6], ignoring all Yukawa
couplings except for that of the top quark. The one-
loop renormalization of the Wilson coefficients of the
dimension six operators from the weak scale to 1 GeV
can be extracted from reference [5]. The renormalization
of the Yukawa couplings (quark masses) from 2 GeV to
the weak scale is done to three loops.

Using the newer limit from Super Kamiokande of 6.7×
1032 years (90 % confidence level), we find that search for
proton decay imposes the constraint:

MHC
≥ 7.6 × 1016 GeV. (9)

Comparing this equation with Eqn. (7), we find that the

3

the one degree of freedom: MHC
) only for colored Higgs

masses of:

3.5 × 1014 ≤ MHC
≤ 3.6 × 1015GeV

(90% confidence level). (7)

We find that varying M2 within a reasonable range (100-
400 GeV) causes a change in the MHC

bounds on the
order of 10%. The previous upper limit of reference [12],
was MHC

< 2.4× 1016 GeV. The improvement is largely
due to the improvement in the precision on αs.

Note that the above limit will not be drastically
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10 TeV. This is because changing the energy scale of an
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sparticles masses is especially well motivated if the first
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otherwise a problematic Fayet–Illiopoulos D-term [2] is
induced. This fact will be of use when we move on to
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of the axes are weaker than those in Eqns. (7,8). This is
because the ellipse is found by performing a fit using a
χ2-distribution with two degrees of freedom, whereas the
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What are the consequences of such a strong limit
on the colored Higgs mass for minimal SUSY SU(5)?
They are not good. Our calculation of the proton
lifetime follows the methods of reference [6].† Although
values of µ on the order of 800 GeV are favored by the
electroweak symmetry breaking condition, we take µ as
a free parameter in our phenomenological analysis. We
keep the M2 as a free parameter, and determine the other

†Our calculation shows an approximate factor of two discrep-
ancy with that reference. Our predicted lifetime is shorter,
but in any case, it will not affect the qualitative nature of our
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the renormalization group analysis for the color Higgs triplet
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gaugino masses through the unification condition. For
the scalars, we take the stop soft masses to be 400 and
800 GeV at the weak scale, and set the masses of all
other SUSY particles to have masses of 1 TeV. We neglect
squark and slepton mixing, except for the stops. With
these assumptions in place, we scan over the parameters
µ, M2, tanβ, and the independent phases φ1 and φ2, to
maximize the lifetime as a function of MHC

. We allow
tan β to vary in the interval tanβ ∈ (1.8, 4); M2 to vary
in the interval M2 ∈ (100, 400), and µ ∈ (100, 1000). We
eliminate those points which have a too-light chargino
mass, using the constraint from LEP II [19], mχ+ >
103.5 GeV. The Yukawa couplings are extracted from
the central values of the quark masses listed in reference
[16].

In our calculation, we take into account both short
and long range renormalization effects. Yukawa couplings
must be run up to the GUT scale. The Wilson coefficients
of the effective dimension five operators must be run
back down to the SUSY scale. We use the RGEs
from the appendix of reference [6], ignoring all Yukawa
couplings except for that of the top quark. The one-
loop renormalization of the Wilson coefficients of the
dimension six operators from the weak scale to 1 GeV
can be extracted from reference [5]. The renormalization
of the Yukawa couplings (quark masses) from 2 GeV to
the weak scale is done to three loops.

Using the newer limit from Super Kamiokande of 6.7×
1032 years (90 % confidence level), we find that search for
proton decay imposes the constraint:

MHC
≥ 7.6 × 1016 GeV. (9)

Comparing this equation with Eqn. (7), we find that the
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the one degree of freedom: MHC
) only for colored Higgs

masses of:

3.5 × 1014 ≤ MHC
≤ 3.6 × 1015GeV

(90% confidence level). (7)

We find that varying M2 within a reasonable range (100-
400 GeV) causes a change in the MHC

bounds on the
order of 10%. The previous upper limit of reference [12],
was MHC

< 2.4× 1016 GeV. The improvement is largely
due to the improvement in the precision on αs.

Note that the above limit will not be drastically
affected in the case where we take the scalars of the first
and second generations to have masses on the order of
10 TeV. This is because changing the energy scale of an
entire SU(5) multiplet does not change the unification
condition, and hence the RGE bound, at one-loop. A
small sparticle splitting within a multiplet relative of the
sparticles masses is especially well motivated if the first
and second generation scalars are pushed up to 10 TeV,
otherwise a problematic Fayet–Illiopoulos D-term [2] is
induced. This fact will be of use when we move on to
discuss the decoupling scenario in section IV.

We also note that it is possible to place a constraint on
the combination (MΣM2

V )1/3. This is done by looking at
the combination 5α−1

1 − 3α−1
2 − 2α−1

3 [11]. We find that
this scale is very tightly constrained:

1.7 × 1016 ≤ (MΣM2
V )1/3 ≤ 2.0 × 1016 GeV

(90% confidence level). (8)

In what follows, we refer to the scale (MΣM2
V )1/3 as

MGUT . Incidentally, the above bounds of Eqns. (7,8),
are not uncorrelated. We show the allowed region in
the MHC

− MGUT plane in Fig. 2. The bounds that
result from projecting the ellipse in the figure on to one
of the axes are weaker than those in Eqns. (7,8). This is
because the ellipse is found by performing a fit using a
χ2-distribution with two degrees of freedom, whereas the
bounds in the equations are found using a χ2-distribution
with one degree of freedom.

What are the consequences of such a strong limit
on the colored Higgs mass for minimal SUSY SU(5)?
They are not good. Our calculation of the proton
lifetime follows the methods of reference [6].† Although
values of µ on the order of 800 GeV are favored by the
electroweak symmetry breaking condition, we take µ as
a free parameter in our phenomenological analysis. We
keep the M2 as a free parameter, and determine the other

†Our calculation shows an approximate factor of two discrep-
ancy with that reference. Our predicted lifetime is shorter,
but in any case, it will not affect the qualitative nature of our
results in any way.
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FIG. 2. Plot showing 68% and 90% contours allowed by
the renormalization group analysis for the color Higgs triplet
mass, MHC

, and the GUT scale, MGUT ≡ (MΣM2
V )1/3.

gaugino masses through the unification condition. For
the scalars, we take the stop soft masses to be 400 and
800 GeV at the weak scale, and set the masses of all
other SUSY particles to have masses of 1 TeV. We neglect
squark and slepton mixing, except for the stops. With
these assumptions in place, we scan over the parameters
µ, M2, tanβ, and the independent phases φ1 and φ2, to
maximize the lifetime as a function of MHC

. We allow
tan β to vary in the interval tanβ ∈ (1.8, 4); M2 to vary
in the interval M2 ∈ (100, 400), and µ ∈ (100, 1000). We
eliminate those points which have a too-light chargino
mass, using the constraint from LEP II [19], mχ+ >
103.5 GeV. The Yukawa couplings are extracted from
the central values of the quark masses listed in reference
[16].

In our calculation, we take into account both short
and long range renormalization effects. Yukawa couplings
must be run up to the GUT scale. The Wilson coefficients
of the effective dimension five operators must be run
back down to the SUSY scale. We use the RGEs
from the appendix of reference [6], ignoring all Yukawa
couplings except for that of the top quark. The one-
loop renormalization of the Wilson coefficients of the
dimension six operators from the weak scale to 1 GeV
can be extracted from reference [5]. The renormalization
of the Yukawa couplings (quark masses) from 2 GeV to
the weak scale is done to three loops.

Using the newer limit from Super Kamiokande of 6.7×
1032 years (90 % confidence level), we find that search for
proton decay imposes the constraint:

MHC
≥ 7.6 × 1016 GeV. (9)

Comparing this equation with Eqn. (7), we find that the

3

mf̃ = 1TeV
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the one degree of freedom: MHC
) only for colored Higgs

masses of:

3.5 × 1014 ≤ MHC
≤ 3.6 × 1015GeV

(90% confidence level). (7)

We find that varying M2 within a reasonable range (100-
400 GeV) causes a change in the MHC

bounds on the
order of 10%. The previous upper limit of reference [12],
was MHC

< 2.4× 1016 GeV. The improvement is largely
due to the improvement in the precision on αs.

Note that the above limit will not be drastically
affected in the case where we take the scalars of the first
and second generations to have masses on the order of
10 TeV. This is because changing the energy scale of an
entire SU(5) multiplet does not change the unification
condition, and hence the RGE bound, at one-loop. A
small sparticle splitting within a multiplet relative of the
sparticles masses is especially well motivated if the first
and second generation scalars are pushed up to 10 TeV,
otherwise a problematic Fayet–Illiopoulos D-term [2] is
induced. This fact will be of use when we move on to
discuss the decoupling scenario in section IV.

We also note that it is possible to place a constraint on
the combination (MΣM2

V )1/3. This is done by looking at
the combination 5α−1

1 − 3α−1
2 − 2α−1

3 [11]. We find that
this scale is very tightly constrained:

1.7 × 1016 ≤ (MΣM2
V )1/3 ≤ 2.0 × 1016 GeV

(90% confidence level). (8)

In what follows, we refer to the scale (MΣM2
V )1/3 as

MGUT . Incidentally, the above bounds of Eqns. (7,8),
are not uncorrelated. We show the allowed region in
the MHC

− MGUT plane in Fig. 2. The bounds that
result from projecting the ellipse in the figure on to one
of the axes are weaker than those in Eqns. (7,8). This is
because the ellipse is found by performing a fit using a
χ2-distribution with two degrees of freedom, whereas the
bounds in the equations are found using a χ2-distribution
with one degree of freedom.

What are the consequences of such a strong limit
on the colored Higgs mass for minimal SUSY SU(5)?
They are not good. Our calculation of the proton
lifetime follows the methods of reference [6].† Although
values of µ on the order of 800 GeV are favored by the
electroweak symmetry breaking condition, we take µ as
a free parameter in our phenomenological analysis. We
keep the M2 as a free parameter, and determine the other

†Our calculation shows an approximate factor of two discrep-
ancy with that reference. Our predicted lifetime is shorter,
but in any case, it will not affect the qualitative nature of our
results in any way.
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FIG. 2. Plot showing 68% and 90% contours allowed by
the renormalization group analysis for the color Higgs triplet
mass, MHC

, and the GUT scale, MGUT ≡ (MΣM2
V )1/3.

gaugino masses through the unification condition. For
the scalars, we take the stop soft masses to be 400 and
800 GeV at the weak scale, and set the masses of all
other SUSY particles to have masses of 1 TeV. We neglect
squark and slepton mixing, except for the stops. With
these assumptions in place, we scan over the parameters
µ, M2, tanβ, and the independent phases φ1 and φ2, to
maximize the lifetime as a function of MHC

. We allow
tan β to vary in the interval tanβ ∈ (1.8, 4); M2 to vary
in the interval M2 ∈ (100, 400), and µ ∈ (100, 1000). We
eliminate those points which have a too-light chargino
mass, using the constraint from LEP II [19], mχ+ >
103.5 GeV. The Yukawa couplings are extracted from
the central values of the quark masses listed in reference
[16].

In our calculation, we take into account both short
and long range renormalization effects. Yukawa couplings
must be run up to the GUT scale. The Wilson coefficients
of the effective dimension five operators must be run
back down to the SUSY scale. We use the RGEs
from the appendix of reference [6], ignoring all Yukawa
couplings except for that of the top quark. The one-
loop renormalization of the Wilson coefficients of the
dimension six operators from the weak scale to 1 GeV
can be extracted from reference [5]. The renormalization
of the Yukawa couplings (quark masses) from 2 GeV to
the weak scale is done to three loops.

Using the newer limit from Super Kamiokande of 6.7×
1032 years (90 % confidence level), we find that search for
proton decay imposes the constraint:

MHC
≥ 7.6 × 1016 GeV. (9)

Comparing this equation with Eqn. (7), we find that the

3

the one degree of freedom: MHC
) only for colored Higgs

masses of:

3.5 × 1014 ≤ MHC
≤ 3.6 × 1015GeV

(90% confidence level). (7)

We find that varying M2 within a reasonable range (100-
400 GeV) causes a change in the MHC

bounds on the
order of 10%. The previous upper limit of reference [12],
was MHC

< 2.4× 1016 GeV. The improvement is largely
due to the improvement in the precision on αs.

Note that the above limit will not be drastically
affected in the case where we take the scalars of the first
and second generations to have masses on the order of
10 TeV. This is because changing the energy scale of an
entire SU(5) multiplet does not change the unification
condition, and hence the RGE bound, at one-loop. A
small sparticle splitting within a multiplet relative of the
sparticles masses is especially well motivated if the first
and second generation scalars are pushed up to 10 TeV,
otherwise a problematic Fayet–Illiopoulos D-term [2] is
induced. This fact will be of use when we move on to
discuss the decoupling scenario in section IV.

We also note that it is possible to place a constraint on
the combination (MΣM2

V )1/3. This is done by looking at
the combination 5α−1

1 − 3α−1
2 − 2α−1

3 [11]. We find that
this scale is very tightly constrained:

1.7 × 1016 ≤ (MΣM2
V )1/3 ≤ 2.0 × 1016 GeV

(90% confidence level). (8)

In what follows, we refer to the scale (MΣM2
V )1/3 as

MGUT . Incidentally, the above bounds of Eqns. (7,8),
are not uncorrelated. We show the allowed region in
the MHC

− MGUT plane in Fig. 2. The bounds that
result from projecting the ellipse in the figure on to one
of the axes are weaker than those in Eqns. (7,8). This is
because the ellipse is found by performing a fit using a
χ2-distribution with two degrees of freedom, whereas the
bounds in the equations are found using a χ2-distribution
with one degree of freedom.

What are the consequences of such a strong limit
on the colored Higgs mass for minimal SUSY SU(5)?
They are not good. Our calculation of the proton
lifetime follows the methods of reference [6].† Although
values of µ on the order of 800 GeV are favored by the
electroweak symmetry breaking condition, we take µ as
a free parameter in our phenomenological analysis. We
keep the M2 as a free parameter, and determine the other

†Our calculation shows an approximate factor of two discrep-
ancy with that reference. Our predicted lifetime is shorter,
but in any case, it will not affect the qualitative nature of our
results in any way.
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the renormalization group analysis for the color Higgs triplet
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gaugino masses through the unification condition. For
the scalars, we take the stop soft masses to be 400 and
800 GeV at the weak scale, and set the masses of all
other SUSY particles to have masses of 1 TeV. We neglect
squark and slepton mixing, except for the stops. With
these assumptions in place, we scan over the parameters
µ, M2, tanβ, and the independent phases φ1 and φ2, to
maximize the lifetime as a function of MHC

. We allow
tan β to vary in the interval tanβ ∈ (1.8, 4); M2 to vary
in the interval M2 ∈ (100, 400), and µ ∈ (100, 1000). We
eliminate those points which have a too-light chargino
mass, using the constraint from LEP II [19], mχ+ >
103.5 GeV. The Yukawa couplings are extracted from
the central values of the quark masses listed in reference
[16].

In our calculation, we take into account both short
and long range renormalization effects. Yukawa couplings
must be run up to the GUT scale. The Wilson coefficients
of the effective dimension five operators must be run
back down to the SUSY scale. We use the RGEs
from the appendix of reference [6], ignoring all Yukawa
couplings except for that of the top quark. The one-
loop renormalization of the Wilson coefficients of the
dimension six operators from the weak scale to 1 GeV
can be extracted from reference [5]. The renormalization
of the Yukawa couplings (quark masses) from 2 GeV to
the weak scale is done to three loops.

Using the newer limit from Super Kamiokande of 6.7×
1032 years (90 % confidence level), we find that search for
proton decay imposes the constraint:

MHC
≥ 7.6 × 1016 GeV. (9)

Comparing this equation with Eqn. (7), we find that the
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Is Minimal SU(5) excluded?

assumption:

[Murayama, Piece ’01]



T = M∗
sΩ

′
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T ′ = M∗
GΩ

<latexit sha1_base64="tuBAXaAjvgvprcQV9T4ryZ+lR4U=">AAACAHicZZA9SwNBEIbn/IzxKyrY2KwGQSzkzkYbIWihjRghiUK+2NvMxSW7d8funhDONP4UK0FBxM7fYGdl509xk4gYfWHh4Z0ZZvb1Y8G1cd0PZ2x8YnJqOjOTnZ2bX1jMLS1XdJQohmUWiUhd+lSj4CGWDTcCL2OFVPoCL/zOUb9+cY1K8ygsmW6MdUnbIQ84o8ZazdxqqVGLFZdIDk6bx41tUjuT2KbNXN7dcQci/8H7hnxh/e3lEwCKzdx7rRWxRGJomKBaVz03NvWUKsOZwF62lmiMKevQNlYthlSirqeD+3tk0zotEkTKvtCQgft7IqVS6670baek5kr/rfXNn9rmyCoT7NdTHsaJwZANNwWJICYi/TRIiytkRnQtUKa4PZawK6ooMzazrE3B+/vn/1DZ3fEsn9s4DmGoDKzBBmyBB3tQgBMoQhkY3MAdPMCjc+vcO0/O87B1zPmeWYEROa9feDSX1g==</latexit><latexit sha1_base64="ix6Ob4k8RYQvrkjHEHU+gHI0Zn0=">AAACAHicZZDLSgMxFIYz9VbrbVRw4yZaCuKizLhRBLHoQjdihd6gNzLpaRuazAxJRii1Gx/FlaAg4s5ncOfKB/A9TFsR2/4Q+PjPOZyT3ws5U9pxvqzYzOzc/EJ8MbG0vLK6Zq9vFFQQSQp5GvBAljyigDMf8pppDqVQAhEeh6LXOR/Ui7cgFQv8nO6GUBWk5bMmo0Qbq25v5WqVUDIB+OSqflHbx5VrAS1St5NO2hkKT4P7C8nMzsfbd3R8mq3bn5VGQCMBvqacKFV2nVBXe0RqRjn0E5VIQUhoh7SgbNAnAlS1N7y/j1PGaeBmIM3zNR66/yd6RCjVFZ7pFES31WRtYP7VUmOrdPOo2mN+GGnw6WhTM+JYB3iQBm4wCVTzrgFCJTPHYtomklBtMkuYFNzJP09D4SDtGr4xcZyhkeJoG+2iPeSiQ5RBlyiL8oiiO/SAntCzdW89Wi/W66g1Zv3ObKIxWe8/vhiYyQ==</latexit><latexit sha1_base64="ix6Ob4k8RYQvrkjHEHU+gHI0Zn0=">AAACAHicZZDLSgMxFIYz9VbrbVRw4yZaCuKizLhRBLHoQjdihd6gNzLpaRuazAxJRii1Gx/FlaAg4s5ncOfKB/A9TFsR2/4Q+PjPOZyT3ws5U9pxvqzYzOzc/EJ8MbG0vLK6Zq9vFFQQSQp5GvBAljyigDMf8pppDqVQAhEeh6LXOR/Ui7cgFQv8nO6GUBWk5bMmo0Qbq25v5WqVUDIB+OSqflHbx5VrAS1St5NO2hkKT4P7C8nMzsfbd3R8mq3bn5VGQCMBvqacKFV2nVBXe0RqRjn0E5VIQUhoh7SgbNAnAlS1N7y/j1PGaeBmIM3zNR66/yd6RCjVFZ7pFES31WRtYP7VUmOrdPOo2mN+GGnw6WhTM+JYB3iQBm4wCVTzrgFCJTPHYtomklBtMkuYFNzJP09D4SDtGr4xcZyhkeJoG+2iPeSiQ5RBlyiL8oiiO/SAntCzdW89Wi/W66g1Zv3ObKIxWe8/vhiYyQ==</latexit><latexit sha1_base64="ix6Ob4k8RYQvrkjHEHU+gHI0Zn0=">AAACAHicZZDLSgMxFIYz9VbrbVRw4yZaCuKizLhRBLHoQjdihd6gNzLpaRuazAxJRii1Gx/FlaAg4s5ncOfKB/A9TFsR2/4Q+PjPOZyT3ws5U9pxvqzYzOzc/EJ8MbG0vLK6Zq9vFFQQSQp5GvBAljyigDMf8pppDqVQAhEeh6LXOR/Ui7cgFQv8nO6GUBWk5bMmo0Qbq25v5WqVUDIB+OSqflHbx5VrAS1St5NO2hkKT4P7C8nMzsfbd3R8mq3bn5VGQCMBvqacKFV2nVBXe0RqRjn0E5VIQUhoh7SgbNAnAlS1N7y/j1PGaeBmIM3zNR66/yd6RCjVFZ7pFES31WRtYP7VUmOrdPOo2mN+GGnw6WhTM+JYB3iQBm4wCVTzrgFCJTPHYtomklBtMkuYFNzJP09D4SDtGr4xcZyhkeJoG+2iPeSiQ5RBlyiL8oiiO/SAntCzdW89Wi/W66g1Zv3ObKIxWe8/vhiYyQ==</latexit><latexit sha1_base64="HK0VlgN+c43tDI6HvzNtiGOoFBA=">AAACAHicZZDLSgMxFIYz9VbrrSq4cRMtBXFRpi5UBLHoQjdihd6gNzLpaRuazAxJRii1Gx/FlaAg4s5ncOfKB/A9TKetWP0h8PGfczgnv+NzprRtf1qRqemZ2bnofGxhcWl5Jb66VlBeICnkqcc9WXKIAs5cyGumOZR8CUQ4HIpO52xQL96AVMxzc7rrQ1WQlsuajBJtrHp8I1er+JIJwMeX9fPaLq5cCWiRejxhp+xQ+D+kR5DIbL2/fgVHJ9l6/KPS8GggwNWUE6XKadvX1R6RmlEO/VglUOAT2iEtKBt0iQBV7YX393HSOA3c9KR5rsah+3uiR4RSXeGYTkF0W/2tDcyfWnJilW4eVnvM9QMNLh1uagYcaw8P0sANJoFq3jVAqGTmWEzbRBKqTWaxMIX98ef/wjiFwl4qbfjaxHGKhoqiTbSNdlAaHaAMukBZlEcU3aJ79IierDvrwXq2XoatEWs0s44mZL19A8SimNg=</latexit><latexit sha1_base64="k68PLwYXcLJ52ckoR3m8Jcy/7Dk=">AAACAHicZZDLSgMxFIYz9VbrrSq4cRMsBXFRpi7UjVB0oRuxQm/QTodMeqYNTWaGJCOUsRsfxZWgIG59DVe+jelFsfWHwMd/zuGc/F7EmdK2/WWlFhaXllfSq5m19Y3Nrez2Tk2FsaRQpSEPZcMjCjgLoKqZ5tCIJBDhcah7/ctRvX4PUrEwqOhBBI4g3YD5jBJtLDe7V2m3IskE4PMb96p9hFu3ArrEzebsgj0W/g/FKeTQVGU3+9nqhDQWEGjKiVLNoh1pJyFSM8phmGnFCiJC+6QLTYMBEaCcZHz/EOeN08F+KM0LNB67fycSIpQaCM90CqJ7ar42Mn9r+ZlV2j9zEhZEsYaATjb5Mcc6xKM0cIdJoJoPDBAqmTkW0x6RhGqTWWacwsnP5+fhJ4XacaFo+M7OlS6meaTRPjpAh6iITlEJXaMyqiKKHtATekGv1qP1bL1Z75PWlDWd2UUzsj6+AcYUlSU=</latexit>

∩
<latexit sha1_base64="cNvOgMQwpJwKKnAAtzWlqXTxaX0=">AAAB7HicZVBNS8NAEJ3Ur1q/qh69LJaCp5J40WPRi8cK9gPaUCbbTbt0swm7G6GE/gVPgoJ49Q958t+4aYPY9sHA470ZZuYFieDauO6PU9ra3tndK+9XDg6Pjk+qp2cdHaeKsjaNRax6AWomuGRtw41gvUQxjALBusH0Pve7z0xpHssnM0uYH+FY8pBTNLk0oJgMqzW34S5ANolXkBoUaA2r34NRTNOISUMFat333MT4GSrDqWDzyiDVLEE6xTHrWyoxYtrPFrfOSd0qIxLGypY0ZKH+n8gw0noWBbYzQjPR614u/nn1lVUmvPUzLpPUMEmXm8JUEBOT/HMy4opRI2aWIFXcHkvoBBVSY/Op2BS89Z83See64Vn+6Naad0UeZbiAS7gCD26gCQ/QgjZQmMALvMG7I51X58P5XLaWnGLmHFbgfP0CfiOOWQ==</latexit><latexit sha1_base64="cNvOgMQwpJwKKnAAtzWlqXTxaX0=">AAAB7HicZVBNS8NAEJ3Ur1q/qh69LJaCp5J40WPRi8cK9gPaUCbbTbt0swm7G6GE/gVPgoJ49Q958t+4aYPY9sHA470ZZuYFieDauO6PU9ra3tndK+9XDg6Pjk+qp2cdHaeKsjaNRax6AWomuGRtw41gvUQxjALBusH0Pve7z0xpHssnM0uYH+FY8pBTNLk0oJgMqzW34S5ANolXkBoUaA2r34NRTNOISUMFat333MT4GSrDqWDzyiDVLEE6xTHrWyoxYtrPFrfOSd0qIxLGypY0ZKH+n8gw0noWBbYzQjPR614u/nn1lVUmvPUzLpPUMEmXm8JUEBOT/HMy4opRI2aWIFXcHkvoBBVSY/Op2BS89Z83See64Vn+6Naad0UeZbiAS7gCD26gCQ/QgjZQmMALvMG7I51X58P5XLaWnGLmHFbgfP0CfiOOWQ==</latexit><latexit sha1_base64="cNvOgMQwpJwKKnAAtzWlqXTxaX0=">AAAB7HicZVBNS8NAEJ3Ur1q/qh69LJaCp5J40WPRi8cK9gPaUCbbTbt0swm7G6GE/gVPgoJ49Q958t+4aYPY9sHA470ZZuYFieDauO6PU9ra3tndK+9XDg6Pjk+qp2cdHaeKsjaNRax6AWomuGRtw41gvUQxjALBusH0Pve7z0xpHssnM0uYH+FY8pBTNLk0oJgMqzW34S5ANolXkBoUaA2r34NRTNOISUMFat333MT4GSrDqWDzyiDVLEE6xTHrWyoxYtrPFrfOSd0qIxLGypY0ZKH+n8gw0noWBbYzQjPR614u/nn1lVUmvPUzLpPUMEmXm8JUEBOT/HMy4opRI2aWIFXcHkvoBBVSY/Op2BS89Z83See64Vn+6Naad0UeZbiAS7gCD26gCQ/QgjZQmMALvMG7I51X58P5XLaWnGLmHFbgfP0CfiOOWQ==</latexit><latexit sha1_base64="cNvOgMQwpJwKKnAAtzWlqXTxaX0=">AAAB7HicZVBNS8NAEJ3Ur1q/qh69LJaCp5J40WPRi8cK9gPaUCbbTbt0swm7G6GE/gVPgoJ49Q958t+4aYPY9sHA470ZZuYFieDauO6PU9ra3tndK+9XDg6Pjk+qp2cdHaeKsjaNRax6AWomuGRtw41gvUQxjALBusH0Pve7z0xpHssnM0uYH+FY8pBTNLk0oJgMqzW34S5ANolXkBoUaA2r34NRTNOISUMFat333MT4GSrDqWDzyiDVLEE6xTHrWyoxYtrPFrfOSd0qIxLGypY0ZKH+n8gw0noWBbYzQjPR614u/nn1lVUmvPUzLpPUMEmXm8JUEBOT/HMy4opRI2aWIFXcHkvoBBVSY/Op2BS89Z83See64Vn+6Naad0UeZbiAS7gCD26gCQ/QgjZQmMALvMG7I51X58P5XLaWnGLmHFbgfP0CfiOOWQ==</latexit><latexit sha1_base64="7PnX1Kp4bcSB58dfCdn5KgRN1hQ=">AAAB7HicZVBNS8NAEJ3Ur1q/qh69LJaCp5J4UI9FLx4r2A9oQ9lsN+3SzWbZ3Qgl9C94EhTEq3/Ik//GTZqKrQ8GHu/NMDMvkJxp47rfTmljc2t7p7xb2ds/ODyqHp90dJwoQtsk5rHqBVhTzgRtG2Y47UlFcRRw2g2md5nffaJKs1g8mpmkfoTHgoWMYJNJA4LlsFpzG24O9J94BalBgdaw+jUYxSSJqDCEY637niuNn2JlGOF0XhkkmkpMpnhM+5YKHFHtp/mtc1S3ygiFsbIlDMrVvxMpjrSeRYHtjLCZ6HUvE3+9+soqE974KRMyMVSQxaYw4cjEKPscjZiixPCZJZgoZo9FZIIVJsbmU8lTuFo+v06WKXQuG57lD26teVvkUYYzOIcL8OAamnAPLWgDgQk8wyu8OcJ5cd6dj0VrySlmTmEFzucPhK2OaA==</latexit><latexit sha1_base64="7PnX1Kp4bcSB58dfCdn5KgRN1hQ=">AAAB7HicZVBNS8NAEJ3Ur1q/qh69LJaCp5J4UI9FLx4r2A9oQ9lsN+3SzWbZ3Qgl9C94EhTEq3/Ik//GTZqKrQ8GHu/NMDMvkJxp47rfTmljc2t7p7xb2ds/ODyqHp90dJwoQtsk5rHqBVhTzgRtG2Y47UlFcRRw2g2md5nffaJKs1g8mpmkfoTHgoWMYJNJA4LlsFpzG24O9J94BalBgdaw+jUYxSSJqDCEY637niuNn2JlGOF0XhkkmkpMpnhM+5YKHFHtp/mtc1S3ygiFsbIlDMrVvxMpjrSeRYHtjLCZ6HUvE3+9+soqE974KRMyMVSQxaYw4cjEKPscjZiixPCZJZgoZo9FZIIVJsbmU8lTuFo+v06WKXQuG57lD26teVvkUYYzOIcL8OAamnAPLWgDgQk8wyu8OcJ5cd6dj0VrySlmTmEFzucPhK2OaA==</latexit>

GCU condition M∗
G = 1.27 · 1016 GeV

<latexit sha1_base64="VWupzjtzi9sV5JYK2tlBNjw790c="></latexit><latexit sha1_base64="j1K8RsebMeqbjHBHk1K7yFIU4Cs="></latexit><latexit sha1_base64="j1K8RsebMeqbjHBHk1K7yFIU4Cs="></latexit><latexit sha1_base64="j1K8RsebMeqbjHBHk1K7yFIU4Cs="></latexit><latexit sha1_base64="pGVt0VcdNhkRDQYQ3looC2RBCjw="></latexit><latexit sha1_base64="/bRMtqHPfv3pCmhOr62v6aZfhn4=">AAACEXicZZDLSsNAFIYn9VbrrerSzWApikhJumjdCEUXdSNUsBdo0jCZTNuhkwszE6GEPIIrH8WVoCBuXbrybZymrdj6w8DHf87hzPmdkFEhdf1by6ysrq1vZDdzW9s7u3v5/YOWCCKOSRMHLOAdBwnCqE+akkpGOiEnyHMYaTuj60m9/UC4oIF/L8chsTw08GmfYiSVZedPbu16Lz5L4CU0SuUqNLEbSGjovdioJOZ5bHIP1kkrsfMFvaSngv/BmEEBzNSw81+mG+DII77EDAnRNfRQWjHikmJGkpwZCRIiPEID0lXoI48IK04PSmBROS7sB1w9X8LU/TsRI0+IseeoTg/JoViuTczfWnFhlexfWDH1w0gSH0839SMGZQAn8UCXcoIlGytAmFP1WYiHiCMsVYi5NIXK/PhlmKfQKpcMxXd6oXY1yyMLjsAxOAUGqIIauAEN0AQYPIJn8AretCftRXvXPqatGW02cwgWpH3+ALifmmA=</latexit>

M∗
s = 2.08TeV

<latexit sha1_base64="9sXXpsumdtWSwvm+f1oEH41lyKg=">AAACA3icZZC7SgNBFIbPxluMt1UrsRkNAREJu2lMIwRtbIQIuUGyLrOTSRwye2FmVghLsPJRrAQFtfUN7KzsfBQnF8QkPwx8/OcczpzfiziTyrK+jdTC4tLySno1s7a+sbllbu/UZBgLQqsk5KFoeFhSzgJaVUxx2ogExb7Had3rXQzr9TsqJAuDiupH1PFxN2AdRrDSlmvuXbnyJjkeoDNUyFvF1knSEj6q0NrANbNW3hoJzYM9gWzp4PPtBwDKrvnVaock9mmgCMdSNm0rUk6ChWKE00GmFUsaYdLDXdrUGGCfSicZnTBAOe20UScU+gUKjdz/Ewn2pez7nu70sbqVs7Wh+VfLTa1SnaKTsCCKFQ3IeFMn5kiFaBgIajNBieJ9DZgIpj+LyC0WmCgdW0anYM/ePA+1Qt7WfK3jOIex0rAPh3AENpxCCS6hDFUgcA+P8AwvxoPxZLwa7+PWlDGZ2YUpGR+/jtCYWg==</latexit><latexit sha1_base64="PrEuIr2lzHyPDbv8xNy85ybBVeY=">AAACA3icZZDLSsNAFIYn9VbrLepK3IyWgoiUpBuLIBbduBEq9AZNDJPpxA6dXJiZCCUEVz6KK0FB3foG7lz5AL6H0wti2x8GPv5zDmfO70aMCmkY31pmbn5hcSm7nFtZXVvf0De3GiKMOSZ1HLKQt1wkCKMBqUsqGWlFnCDfZaTp9i4G9eYd4YKGQU32I2L76DagHsVIKsvRd64ccZMcpvAUlopG2TpKLO7DGmmkjp43isZQcBbMMeQre59vP/HJWdXRv6xOiGOfBBIzJETbNCJpJ4hLihlJc1YsSIRwD92StsIA+UTYyfCEFBaU04FeyNULJBy6/ycS5AvR913V6SPZFdO1gflXK0yskl7ZTmgQxZIEeLTJixmUIRwEAjuUEyxZXwHCnKrPQtxFHGGpYsupFMzpm2ehUSqaiq9VHOdgpCzYBfvgAJjgGFTAJaiCOsDgHjyCZ/CiPWhP2qv2PmrNaOOZbTAh7eMX1LSZTQ==</latexit><latexit sha1_base64="PrEuIr2lzHyPDbv8xNy85ybBVeY=">AAACA3icZZDLSsNAFIYn9VbrLepK3IyWgoiUpBuLIBbduBEq9AZNDJPpxA6dXJiZCCUEVz6KK0FB3foG7lz5AL6H0wti2x8GPv5zDmfO70aMCmkY31pmbn5hcSm7nFtZXVvf0De3GiKMOSZ1HLKQt1wkCKMBqUsqGWlFnCDfZaTp9i4G9eYd4YKGQU32I2L76DagHsVIKsvRd64ccZMcpvAUlopG2TpKLO7DGmmkjp43isZQcBbMMeQre59vP/HJWdXRv6xOiGOfBBIzJETbNCJpJ4hLihlJc1YsSIRwD92StsIA+UTYyfCEFBaU04FeyNULJBy6/ycS5AvR913V6SPZFdO1gflXK0yskl7ZTmgQxZIEeLTJixmUIRwEAjuUEyxZXwHCnKrPQtxFHGGpYsupFMzpm2ehUSqaiq9VHOdgpCzYBfvgAJjgGFTAJaiCOsDgHjyCZ/CiPWhP2qv2PmrNaOOZbTAh7eMX1LSZTQ==</latexit><latexit sha1_base64="PrEuIr2lzHyPDbv8xNy85ybBVeY=">AAACA3icZZDLSsNAFIYn9VbrLepK3IyWgoiUpBuLIBbduBEq9AZNDJPpxA6dXJiZCCUEVz6KK0FB3foG7lz5AL6H0wti2x8GPv5zDmfO70aMCmkY31pmbn5hcSm7nFtZXVvf0De3GiKMOSZ1HLKQt1wkCKMBqUsqGWlFnCDfZaTp9i4G9eYd4YKGQU32I2L76DagHsVIKsvRd64ccZMcpvAUlopG2TpKLO7DGmmkjp43isZQcBbMMeQre59vP/HJWdXRv6xOiGOfBBIzJETbNCJpJ4hLihlJc1YsSIRwD92StsIA+UTYyfCEFBaU04FeyNULJBy6/ycS5AvR913V6SPZFdO1gflXK0yskl7ZTmgQxZIEeLTJixmUIRwEAjuUEyxZXwHCnKrPQtxFHGGpYsupFMzpm2ehUSqaiq9VHOdgpCzYBfvgAJjgGFTAJaiCOsDgHjyCZ/CiPWhP2qv2PmrNaOOZbTAh7eMX1LSZTQ==</latexit><latexit sha1_base64="tuRHj3rUbdZDgj5QXAhYRHdguVA=">AAACA3icZZDLSgMxFIYz9VbrbdSVuImWgoiUmS60CGLRjRuhQm/QqSWTZtrQzIUkI5RhcOWjuBIU1K1v4M6VD+B7mE5b0fpD4OM/53ByfjtgVEjD+NRSM7Nz8wvpxczS8srqmr6+URN+yDGpYp/5vGEjQRj1SFVSyUgj4AS5NiN1u38+rNdvCBfU9ypyEJCWi7oedShGUlltfeuyLa6j/RiewELeKFoHkcVdWCG1uK1njbyRCP4HcwzZ0s77y1d4fFpu6x9Wx8ehSzyJGRKiaRqBbEWIS4oZiTNWKEiAcB91SVOhh1wiWlFyQgxzyulAx+fqeRIm7u+JCLlCDFxbdbpI9sR0bWj+1HJ/Vkmn2IqoF4SSeHi0yQkZlD4cBgI7lBMs2UABwpyqz0LcQxxhqWLLJCkcTo6fhkkKtULeVHyl4jgDI6XBNtgFe8AER6AELkAZVAEGt+AePIIn7U570J6111FrShvPbII/0t6+Ads+mVw=</latexit><latexit sha1_base64="eWNHpIQ/vrLA9oKgxGkyC+SDKHQ=">AAACA3icZZDLSsNAFIYn9VbrLepK3AyWgoiUpAvtRii6cSNU6A2aGCbTSTt0cmFmIpQQXPkorgQFcetTuPJtnKapWP1h4OM/53Dm/G7EqJCG8aUVlpZXVteK66WNza3tHX13ryPCmGPSxiELec9FgjAakLakkpFexAnyXUa67vhqWu/eEy5oGLTkJCK2j4YB9ShGUlmOfnDjiLvkJIUXsFY16tZpYnEftkgndfSyUTUywf9g5lAGuZqO/mkNQhz7JJCYISH6phFJO0FcUsxIWrJiQSKEx2hI+goD5BNhJ9kJKawoZwC9kKsXSJi5vycS5Asx8V3V6SM5En9rU/OnVllYJb26ndAgiiUJ8GyTFzMoQzgNBA4oJ1iyiQKEOVWfhXiEOMJSxVbKUjibH/8X5il0alVT8a1RblzmeRTBITgCx8AE56ABrkETtAEGD+AJvIBX7VF71t6091lrQctn9sGCtI9v3LCVqQ==</latexit>
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ũRi

⌘
, (1.12)

for the MSSM sparticles and

ln⌦0 =
X

⇠

⇣10
19

b
⇠

1 �
24

19
b
⇠

2 +
14

19
b
⇠

3

⌘
ln

⇣
m⇠

mZ

⌘

ln
⇣
T
0

mZ

⌘
=

X

⇠

⇣
� 5

228
b
⇠

1 �
15

76
b
⇠

2 +
25

114
b
⇠

3

⌘
ln

⇣
m⇠

mZ

⌘

C
0 =

X

⇠

⇣165
76

b
⇠

1 �
339

76
b
⇠

2 +
125

38
b
⇠

3

⌘
ln

⇣
m⇠

mZ

⌘
(1.13)

for the GUT scale particles.

2

The second and third equations in Eq. (1.4) can easily be solved. The general solutions can be written

as

ln
⇣

T

mZ

⌘
= visi/D

ln⌦ = uisi/D

C = �✏ijkbi�jsk/D

ln⌦0 = �vis
0
i/D

ln
⇣
T
0

mZ

⌘
= �uis

0
i/D

C
0 = �✏ijkbi�js

0
k
/D (1.7)

where

v =

0

B@
b2 � b3

�b1 + b3

b1 � b2

1

CA =

0

B@
4

�48
5

28
5

1

CA , u =

0

B@
��2 + �3

�1 � �3

��1 + �2

1

CA =

0

B@
�1

6

�3
2

5
3

1

CA ,

D = b2�1 � b3�1 � b1�2 + b3�2 + b1�3 � b2�3 = �38

5
, (1.8)

where we used bi = (335 , 1,�3), bSM
i

= (4110 ,�
19
6 ,�7) and �i = bi � b

SM
i

= (52 ,
25
6 , 4). Substituting these

numbers the general solutions become

T =
h
M

�28
3 M

32
2 µ

12
m

3
AXT

i 1
19
, (1.9)

⌦ =
h
M

�100
3 M

60
2 µ

32
m

8
AX⌦

i 1
288

, (1.10)

C =
125

19
lnM3 �

113

19
lnM2 �

40

19
lnµ� 10

19
lnmA

+
X

i=1...3

h 79

114
lnm

d̃Ri
� 10

19
lnm

l̃i
� 121

114
lnmq̃i +

257

228
lnmũRi +
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<latexit sha1_base64="tuBAXaAjvgvprcQV9T4ryZ+lR4U=">AAACAHicZZA9SwNBEIbn/IzxKyrY2KwGQSzkzkYbIWihjRghiUK+2NvMxSW7d8funhDONP4UK0FBxM7fYGdl509xk4gYfWHh4Z0ZZvb1Y8G1cd0PZ2x8YnJqOjOTnZ2bX1jMLS1XdJQohmUWiUhd+lSj4CGWDTcCL2OFVPoCL/zOUb9+cY1K8ygsmW6MdUnbIQ84o8ZazdxqqVGLFZdIDk6bx41tUjuT2KbNXN7dcQci/8H7hnxh/e3lEwCKzdx7rRWxRGJomKBaVz03NvWUKsOZwF62lmiMKevQNlYthlSirqeD+3tk0zotEkTKvtCQgft7IqVS6670baek5kr/rfXNn9rmyCoT7NdTHsaJwZANNwWJICYi/TRIiytkRnQtUKa4PZawK6ooMzazrE3B+/vn/1DZ3fEsn9s4DmGoDKzBBmyBB3tQgBMoQhkY3MAdPMCjc+vcO0/O87B1zPmeWYEROa9feDSX1g==</latexit><latexit sha1_base64="ix6Ob4k8RYQvrkjHEHU+gHI0Zn0=">AAACAHicZZDLSgMxFIYz9VbrbVRw4yZaCuKizLhRBLHoQjdihd6gNzLpaRuazAxJRii1Gx/FlaAg4s5ncOfKB/A9TFsR2/4Q+PjPOZyT3ws5U9pxvqzYzOzc/EJ8MbG0vLK6Zq9vFFQQSQp5GvBAljyigDMf8pppDqVQAhEeh6LXOR/Ui7cgFQv8nO6GUBWk5bMmo0Qbq25v5WqVUDIB+OSqflHbx5VrAS1St5NO2hkKT4P7C8nMzsfbd3R8mq3bn5VGQCMBvqacKFV2nVBXe0RqRjn0E5VIQUhoh7SgbNAnAlS1N7y/j1PGaeBmIM3zNR66/yd6RCjVFZ7pFES31WRtYP7VUmOrdPOo2mN+GGnw6WhTM+JYB3iQBm4wCVTzrgFCJTPHYtomklBtMkuYFNzJP09D4SDtGr4xcZyhkeJoG+2iPeSiQ5RBlyiL8oiiO/SAntCzdW89Wi/W66g1Zv3ObKIxWe8/vhiYyQ==</latexit><latexit sha1_base64="ix6Ob4k8RYQvrkjHEHU+gHI0Zn0=">AAACAHicZZDLSgMxFIYz9VbrbVRw4yZaCuKizLhRBLHoQjdihd6gNzLpaRuazAxJRii1Gx/FlaAg4s5ncOfKB/A9TFsR2/4Q+PjPOZyT3ws5U9pxvqzYzOzc/EJ8MbG0vLK6Zq9vFFQQSQp5GvBAljyigDMf8pppDqVQAhEeh6LXOR/Ui7cgFQv8nO6GUBWk5bMmo0Qbq25v5WqVUDIB+OSqflHbx5VrAS1St5NO2hkKT4P7C8nMzsfbd3R8mq3bn5VGQCMBvqacKFV2nVBXe0RqRjn0E5VIQUhoh7SgbNAnAlS1N7y/j1PGaeBmIM3zNR66/yd6RCjVFZ7pFES31WRtYP7VUmOrdPOo2mN+GGnw6WhTM+JYB3iQBm4wCVTzrgFCJTPHYtomklBtMkuYFNzJP09D4SDtGr4xcZyhkeJoG+2iPeSiQ5RBlyiL8oiiO/SAntCzdW89Wi/W66g1Zv3ObKIxWe8/vhiYyQ==</latexit><latexit sha1_base64="ix6Ob4k8RYQvrkjHEHU+gHI0Zn0=">AAACAHicZZDLSgMxFIYz9VbrbVRw4yZaCuKizLhRBLHoQjdihd6gNzLpaRuazAxJRii1Gx/FlaAg4s5ncOfKB/A9TFsR2/4Q+PjPOZyT3ws5U9pxvqzYzOzc/EJ8MbG0vLK6Zq9vFFQQSQp5GvBAljyigDMf8pppDqVQAhEeh6LXOR/Ui7cgFQv8nO6GUBWk5bMmo0Qbq25v5WqVUDIB+OSqflHbx5VrAS1St5NO2hkKT4P7C8nMzsfbd3R8mq3bn5VGQCMBvqacKFV2nVBXe0RqRjn0E5VIQUhoh7SgbNAnAlS1N7y/j1PGaeBmIM3zNR66/yd6RCjVFZ7pFES31WRtYP7VUmOrdPOo2mN+GGnw6WhTM+JYB3iQBm4wCVTzrgFCJTPHYtomklBtMkuYFNzJP09D4SDtGr4xcZyhkeJoG+2iPeSiQ5RBlyiL8oiiO/SAntCzdW89Wi/W66g1Zv3ObKIxWe8/vhiYyQ==</latexit><latexit sha1_base64="HK0VlgN+c43tDI6HvzNtiGOoFBA=">AAACAHicZZDLSgMxFIYz9VbrrSq4cRMtBXFRpi5UBLHoQjdihd6gNzLpaRuazAxJRii1Gx/FlaAg4s5ncOfKB/A9TKetWP0h8PGfczgnv+NzprRtf1qRqemZ2bnofGxhcWl5Jb66VlBeICnkqcc9WXKIAs5cyGumOZR8CUQ4HIpO52xQL96AVMxzc7rrQ1WQlsuajBJtrHp8I1er+JIJwMeX9fPaLq5cCWiRejxhp+xQ+D+kR5DIbL2/fgVHJ9l6/KPS8GggwNWUE6XKadvX1R6RmlEO/VglUOAT2iEtKBt0iQBV7YX393HSOA3c9KR5rsah+3uiR4RSXeGYTkF0W/2tDcyfWnJilW4eVnvM9QMNLh1uagYcaw8P0sANJoFq3jVAqGTmWEzbRBKqTWaxMIX98ef/wjiFwl4qbfjaxHGKhoqiTbSNdlAaHaAMukBZlEcU3aJ79IierDvrwXq2XoatEWs0s44mZL19A8SimNg=</latexit><latexit sha1_base64="k68PLwYXcLJ52ckoR3m8Jcy/7Dk=">AAACAHicZZDLSgMxFIYz9VbrrSq4cRMsBXFRpi7UjVB0oRuxQm/QTodMeqYNTWaGJCOUsRsfxZWgIG59DVe+jelFsfWHwMd/zuGc/F7EmdK2/WWlFhaXllfSq5m19Y3Nrez2Tk2FsaRQpSEPZcMjCjgLoKqZ5tCIJBDhcah7/ctRvX4PUrEwqOhBBI4g3YD5jBJtLDe7V2m3IskE4PMb96p9hFu3ArrEzebsgj0W/g/FKeTQVGU3+9nqhDQWEGjKiVLNoh1pJyFSM8phmGnFCiJC+6QLTYMBEaCcZHz/EOeN08F+KM0LNB67fycSIpQaCM90CqJ7ar42Mn9r+ZlV2j9zEhZEsYaATjb5Mcc6xKM0cIdJoJoPDBAqmTkW0x6RhGqTWWacwsnP5+fhJ4XacaFo+M7OlS6meaTRPjpAh6iITlEJXaMyqiKKHtATekGv1qP1bL1Z75PWlDWd2UUzsj6+AcYUlSU=</latexit>

∩
<latexit sha1_base64="cNvOgMQwpJwKKnAAtzWlqXTxaX0=">AAAB7HicZVBNS8NAEJ3Ur1q/qh69LJaCp5J40WPRi8cK9gPaUCbbTbt0swm7G6GE/gVPgoJ49Q958t+4aYPY9sHA470ZZuYFieDauO6PU9ra3tndK+9XDg6Pjk+qp2cdHaeKsjaNRax6AWomuGRtw41gvUQxjALBusH0Pve7z0xpHssnM0uYH+FY8pBTNLk0oJgMqzW34S5ANolXkBoUaA2r34NRTNOISUMFat333MT4GSrDqWDzyiDVLEE6xTHrWyoxYtrPFrfOSd0qIxLGypY0ZKH+n8gw0noWBbYzQjPR614u/nn1lVUmvPUzLpPUMEmXm8JUEBOT/HMy4opRI2aWIFXcHkvoBBVSY/Op2BS89Z83See64Vn+6Naad0UeZbiAS7gCD26gCQ/QgjZQmMALvMG7I51X58P5XLaWnGLmHFbgfP0CfiOOWQ==</latexit><latexit sha1_base64="cNvOgMQwpJwKKnAAtzWlqXTxaX0=">AAAB7HicZVBNS8NAEJ3Ur1q/qh69LJaCp5J40WPRi8cK9gPaUCbbTbt0swm7G6GE/gVPgoJ49Q958t+4aYPY9sHA470ZZuYFieDauO6PU9ra3tndK+9XDg6Pjk+qp2cdHaeKsjaNRax6AWomuGRtw41gvUQxjALBusH0Pve7z0xpHssnM0uYH+FY8pBTNLk0oJgMqzW34S5ANolXkBoUaA2r34NRTNOISUMFat333MT4GSrDqWDzyiDVLEE6xTHrWyoxYtrPFrfOSd0qIxLGypY0ZKH+n8gw0noWBbYzQjPR614u/nn1lVUmvPUzLpPUMEmXm8JUEBOT/HMy4opRI2aWIFXcHkvoBBVSY/Op2BS89Z83See64Vn+6Naad0UeZbiAS7gCD26gCQ/QgjZQmMALvMG7I51X58P5XLaWnGLmHFbgfP0CfiOOWQ==</latexit><latexit sha1_base64="cNvOgMQwpJwKKnAAtzWlqXTxaX0=">AAAB7HicZVBNS8NAEJ3Ur1q/qh69LJaCp5J40WPRi8cK9gPaUCbbTbt0swm7G6GE/gVPgoJ49Q958t+4aYPY9sHA470ZZuYFieDauO6PU9ra3tndK+9XDg6Pjk+qp2cdHaeKsjaNRax6AWomuGRtw41gvUQxjALBusH0Pve7z0xpHssnM0uYH+FY8pBTNLk0oJgMqzW34S5ANolXkBoUaA2r34NRTNOISUMFat333MT4GSrDqWDzyiDVLEE6xTHrWyoxYtrPFrfOSd0qIxLGypY0ZKH+n8gw0noWBbYzQjPR614u/nn1lVUmvPUzLpPUMEmXm8JUEBOT/HMy4opRI2aWIFXcHkvoBBVSY/Op2BS89Z83See64Vn+6Naad0UeZbiAS7gCD26gCQ/QgjZQmMALvMG7I51X58P5XLaWnGLmHFbgfP0CfiOOWQ==</latexit><latexit sha1_base64="cNvOgMQwpJwKKnAAtzWlqXTxaX0=">AAAB7HicZVBNS8NAEJ3Ur1q/qh69LJaCp5J40WPRi8cK9gPaUCbbTbt0swm7G6GE/gVPgoJ49Q958t+4aYPY9sHA470ZZuYFieDauO6PU9ra3tndK+9XDg6Pjk+qp2cdHaeKsjaNRax6AWomuGRtw41gvUQxjALBusH0Pve7z0xpHssnM0uYH+FY8pBTNLk0oJgMqzW34S5ANolXkBoUaA2r34NRTNOISUMFat333MT4GSrDqWDzyiDVLEE6xTHrWyoxYtrPFrfOSd0qIxLGypY0ZKH+n8gw0noWBbYzQjPR614u/nn1lVUmvPUzLpPUMEmXm8JUEBOT/HMy4opRI2aWIFXcHkvoBBVSY/Op2BS89Z83See64Vn+6Naad0UeZbiAS7gCD26gCQ/QgjZQmMALvMG7I51X58P5XLaWnGLmHFbgfP0CfiOOWQ==</latexit><latexit sha1_base64="7PnX1Kp4bcSB58dfCdn5KgRN1hQ=">AAAB7HicZVBNS8NAEJ3Ur1q/qh69LJaCp5J4UI9FLx4r2A9oQ9lsN+3SzWbZ3Qgl9C94EhTEq3/Ik//GTZqKrQ8GHu/NMDMvkJxp47rfTmljc2t7p7xb2ds/ODyqHp90dJwoQtsk5rHqBVhTzgRtG2Y47UlFcRRw2g2md5nffaJKs1g8mpmkfoTHgoWMYJNJA4LlsFpzG24O9J94BalBgdaw+jUYxSSJqDCEY637niuNn2JlGOF0XhkkmkpMpnhM+5YKHFHtp/mtc1S3ygiFsbIlDMrVvxMpjrSeRYHtjLCZ6HUvE3+9+soqE974KRMyMVSQxaYw4cjEKPscjZiixPCZJZgoZo9FZIIVJsbmU8lTuFo+v06WKXQuG57lD26teVvkUYYzOIcL8OAamnAPLWgDgQk8wyu8OcJ5cd6dj0VrySlmTmEFzucPhK2OaA==</latexit><latexit sha1_base64="7PnX1Kp4bcSB58dfCdn5KgRN1hQ=">AAAB7HicZVBNS8NAEJ3Ur1q/qh69LJaCp5J4UI9FLx4r2A9oQ9lsN+3SzWbZ3Qgl9C94EhTEq3/Ik//GTZqKrQ8GHu/NMDMvkJxp47rfTmljc2t7p7xb2ds/ODyqHp90dJwoQtsk5rHqBVhTzgRtG2Y47UlFcRRw2g2md5nffaJKs1g8mpmkfoTHgoWMYJNJA4LlsFpzG24O9J94BalBgdaw+jUYxSSJqDCEY637niuNn2JlGOF0XhkkmkpMpnhM+5YKHFHtp/mtc1S3ygiFsbIlDMrVvxMpjrSeRYHtjLCZ6HUvE3+9+soqE974KRMyMVSQxaYw4cjEKPscjZiixPCZJZgoZo9FZIIVJsbmU8lTuFo+v06WKXQuG57lD26teVvkUYYzOIcL8OAamnAPLWgDgQk8wyu8OcJ5cd6dj0VrySlmTmEFzucPhK2OaA==</latexit>

MSSM particles

GUT particles

GCU condition M∗
G = 1.27 · 1016 GeV

<latexit sha1_base64="VWupzjtzi9sV5JYK2tlBNjw790c="></latexit><latexit sha1_base64="j1K8RsebMeqbjHBHk1K7yFIU4Cs="></latexit><latexit sha1_base64="j1K8RsebMeqbjHBHk1K7yFIU4Cs="></latexit><latexit sha1_base64="j1K8RsebMeqbjHBHk1K7yFIU4Cs="></latexit><latexit sha1_base64="pGVt0VcdNhkRDQYQ3looC2RBCjw="></latexit><latexit sha1_base64="/bRMtqHPfv3pCmhOr62v6aZfhn4=">AAACEXicZZDLSsNAFIYn9VbrrerSzWApikhJumjdCEUXdSNUsBdo0jCZTNuhkwszE6GEPIIrH8WVoCBuXbrybZymrdj6w8DHf87hzPmdkFEhdf1by6ysrq1vZDdzW9s7u3v5/YOWCCKOSRMHLOAdBwnCqE+akkpGOiEnyHMYaTuj60m9/UC4oIF/L8chsTw08GmfYiSVZedPbu16Lz5L4CU0SuUqNLEbSGjovdioJOZ5bHIP1kkrsfMFvaSngv/BmEEBzNSw81+mG+DII77EDAnRNfRQWjHikmJGkpwZCRIiPEID0lXoI48IK04PSmBROS7sB1w9X8LU/TsRI0+IseeoTg/JoViuTczfWnFhlexfWDH1w0gSH0839SMGZQAn8UCXcoIlGytAmFP1WYiHiCMsVYi5NIXK/PhlmKfQKpcMxXd6oXY1yyMLjsAxOAUGqIIauAEN0AQYPIJn8AretCftRXvXPqatGW02cwgWpH3+ALifmmA=</latexit>

M∗
s = 2.08TeV

<latexit sha1_base64="9sXXpsumdtWSwvm+f1oEH41lyKg=">AAACA3icZZC7SgNBFIbPxluMt1UrsRkNAREJu2lMIwRtbIQIuUGyLrOTSRwye2FmVghLsPJRrAQFtfUN7KzsfBQnF8QkPwx8/OcczpzfiziTyrK+jdTC4tLySno1s7a+sbllbu/UZBgLQqsk5KFoeFhSzgJaVUxx2ogExb7Had3rXQzr9TsqJAuDiupH1PFxN2AdRrDSlmvuXbnyJjkeoDNUyFvF1knSEj6q0NrANbNW3hoJzYM9gWzp4PPtBwDKrvnVaock9mmgCMdSNm0rUk6ChWKE00GmFUsaYdLDXdrUGGCfSicZnTBAOe20UScU+gUKjdz/Ewn2pez7nu70sbqVs7Wh+VfLTa1SnaKTsCCKFQ3IeFMn5kiFaBgIajNBieJ9DZgIpj+LyC0WmCgdW0anYM/ePA+1Qt7WfK3jOIex0rAPh3AENpxCCS6hDFUgcA+P8AwvxoPxZLwa7+PWlDGZ2YUpGR+/jtCYWg==</latexit><latexit sha1_base64="PrEuIr2lzHyPDbv8xNy85ybBVeY=">AAACA3icZZDLSsNAFIYn9VbrLepK3IyWgoiUpBuLIBbduBEq9AZNDJPpxA6dXJiZCCUEVz6KK0FB3foG7lz5AL6H0wti2x8GPv5zDmfO70aMCmkY31pmbn5hcSm7nFtZXVvf0De3GiKMOSZ1HLKQt1wkCKMBqUsqGWlFnCDfZaTp9i4G9eYd4YKGQU32I2L76DagHsVIKsvRd64ccZMcpvAUlopG2TpKLO7DGmmkjp43isZQcBbMMeQre59vP/HJWdXRv6xOiGOfBBIzJETbNCJpJ4hLihlJc1YsSIRwD92StsIA+UTYyfCEFBaU04FeyNULJBy6/ycS5AvR913V6SPZFdO1gflXK0yskl7ZTmgQxZIEeLTJixmUIRwEAjuUEyxZXwHCnKrPQtxFHGGpYsupFMzpm2ehUSqaiq9VHOdgpCzYBfvgAJjgGFTAJaiCOsDgHjyCZ/CiPWhP2qv2PmrNaOOZbTAh7eMX1LSZTQ==</latexit><latexit sha1_base64="PrEuIr2lzHyPDbv8xNy85ybBVeY=">AAACA3icZZDLSsNAFIYn9VbrLepK3IyWgoiUpBuLIBbduBEq9AZNDJPpxA6dXJiZCCUEVz6KK0FB3foG7lz5AL6H0wti2x8GPv5zDmfO70aMCmkY31pmbn5hcSm7nFtZXVvf0De3GiKMOSZ1HLKQt1wkCKMBqUsqGWlFnCDfZaTp9i4G9eYd4YKGQU32I2L76DagHsVIKsvRd64ccZMcpvAUlopG2TpKLO7DGmmkjp43isZQcBbMMeQre59vP/HJWdXRv6xOiGOfBBIzJETbNCJpJ4hLihlJc1YsSIRwD92StsIA+UTYyfCEFBaU04FeyNULJBy6/ycS5AvR913V6SPZFdO1gflXK0yskl7ZTmgQxZIEeLTJixmUIRwEAjuUEyxZXwHCnKrPQtxFHGGpYsupFMzpm2ehUSqaiq9VHOdgpCzYBfvgAJjgGFTAJaiCOsDgHjyCZ/CiPWhP2qv2PmrNaOOZbTAh7eMX1LSZTQ==</latexit><latexit sha1_base64="PrEuIr2lzHyPDbv8xNy85ybBVeY=">AAACA3icZZDLSsNAFIYn9VbrLepK3IyWgoiUpBuLIBbduBEq9AZNDJPpxA6dXJiZCCUEVz6KK0FB3foG7lz5AL6H0wti2x8GPv5zDmfO70aMCmkY31pmbn5hcSm7nFtZXVvf0De3GiKMOSZ1HLKQt1wkCKMBqUsqGWlFnCDfZaTp9i4G9eYd4YKGQU32I2L76DagHsVIKsvRd64ccZMcpvAUlopG2TpKLO7DGmmkjp43isZQcBbMMeQre59vP/HJWdXRv6xOiGOfBBIzJETbNCJpJ4hLihlJc1YsSIRwD92StsIA+UTYyfCEFBaU04FeyNULJBy6/ycS5AvR913V6SPZFdO1gflXK0yskl7ZTmgQxZIEeLTJixmUIRwEAjuUEyxZXwHCnKrPQtxFHGGpYsupFMzpm2ehUSqaiq9VHOdgpCzYBfvgAJjgGFTAJaiCOsDgHjyCZ/CiPWhP2qv2PmrNaOOZbTAh7eMX1LSZTQ==</latexit><latexit sha1_base64="tuRHj3rUbdZDgj5QXAhYRHdguVA=">AAACA3icZZDLSgMxFIYz9VbrbdSVuImWgoiUmS60CGLRjRuhQm/QqSWTZtrQzIUkI5RhcOWjuBIU1K1v4M6VD+B7mE5b0fpD4OM/53ByfjtgVEjD+NRSM7Nz8wvpxczS8srqmr6+URN+yDGpYp/5vGEjQRj1SFVSyUgj4AS5NiN1u38+rNdvCBfU9ypyEJCWi7oedShGUlltfeuyLa6j/RiewELeKFoHkcVdWCG1uK1njbyRCP4HcwzZ0s77y1d4fFpu6x9Wx8ehSzyJGRKiaRqBbEWIS4oZiTNWKEiAcB91SVOhh1wiWlFyQgxzyulAx+fqeRIm7u+JCLlCDFxbdbpI9sR0bWj+1HJ/Vkmn2IqoF4SSeHi0yQkZlD4cBgI7lBMs2UABwpyqz0LcQxxhqWLLJCkcTo6fhkkKtULeVHyl4jgDI6XBNtgFe8AER6AELkAZVAEGt+AePIIn7U570J6111FrShvPbII/0t6+Ads+mVw=</latexit><latexit sha1_base64="eWNHpIQ/vrLA9oKgxGkyC+SDKHQ=">AAACA3icZZDLSsNAFIYn9VbrLepK3AyWgoiUpAvtRii6cSNU6A2aGCbTSTt0cmFmIpQQXPkorgQFcetTuPJtnKapWP1h4OM/53Dm/G7EqJCG8aUVlpZXVteK66WNza3tHX13ryPCmGPSxiELec9FgjAakLakkpFexAnyXUa67vhqWu/eEy5oGLTkJCK2j4YB9ShGUlmOfnDjiLvkJIUXsFY16tZpYnEftkgndfSyUTUywf9g5lAGuZqO/mkNQhz7JJCYISH6phFJO0FcUsxIWrJiQSKEx2hI+goD5BNhJ9kJKawoZwC9kKsXSJi5vycS5Asx8V3V6SM5En9rU/OnVllYJb26ndAgiiUJ8GyTFzMoQzgNBA4oJ1iyiQKEOVWfhXiEOMJSxVbKUjibH/8X5il0alVT8a1RblzmeRTBITgCx8AE56ABrkETtAEGD+AJvIBX7VF71t6091lrQctn9sGCtI9v3LCVqQ==</latexit>

We rewrite/expand ↵
�1
i

(mZ), si, r0i as

2⇡

↵i(mZ)
=

2⇡

↵
⇤
G

+ bi ln
⇣
M

⇤
G

mZ

⌘
� �i ln
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M

⇤
s

mZ

⌘

si = C + bi ln⌦+ �i ln
⇣

T

mZ

⌘

r
0
i = C̃

0 � bi ln
⇣
T̃
0

⇤

⌘
� �i ln ⌦̃

0 (2.3)

This gives

2⇡

↵(⇤)
= �bi ln

⇣ ⇤

mZ

⌘
+

h 2⇡

↵i(mZ)
+ si + r

0
i

i

= �bi ln
⇣ ⇤

mZ

⌘
+

h 2⇡
↵
⇤
G

+ C + C̃
0
i
+ bi ln

⇣
M
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G
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mZ T̃
0
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+ �i ln
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T
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0

⌘
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h 2⇡
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G
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0
i
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M

⇤
G
⌦

T̃ 0

⌘
+ �i ln
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T
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0

⌘
(2.4)

Since bi and �i are independent as 3-vectors, one must have

T = M
⇤
s ⌦̃

0 \ T̃
0 = M

⇤
G⌦ , (2.5)

which has the same form as Eq. (1.6).

By solving Eq. (2.3) with Eq. (2.2) we find

ln ⌦̃0 =
X
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1 �
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⌘
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b
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1 �
339

76
b
⇠

2 +
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38
b
⇠

3

⌘
ln

⇣
m⇠

⇤

⌘
, (2.6)

which is symmetric with Eq. (1.13) by exchanging (T 0
,⌦0

, C
0) $ (T̃ 0

, ⌦̃0
, C̃

0) and mZ $ ⇤.

In the orbifold SU(5), the KK-mode has the following structure

odd : m⇠ = (2n+ 1)Mc, ⇠ = V
â
,⌃â

, HT , HT̄
, H

C

T , H
C

T̄
,

X

⇠

b
⇠

i
= (�46

5
,�6,�2) ,

even : m⇠ = (2n+ 2)Mc, ⇠ = V
a
,⌃a

, HF , HF̄
, H

C

F , H
C

F̄
,

X

⇠

b
⇠

i
= (

6

5
,�2,�6) , (2.7)

where Mc = 1/Rc is the compactication scale, corresponding to the 1st KK-mass. Substituting the above

expression into Eq. (2.6), we find

⌦̃0 =
hQ

n
(2n+ 1)(Mc/⇤)Q

n
(2n+ 2)(Mc/⇤)
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i 24
19
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1
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i 24
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i 24
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, · · · , (2.8)
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MSSM particles

GUT particles

The second and third equations in Eq. (1.4) can easily be solved. The general solutions can be written

as
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i
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19
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SM
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for the MSSM sparticles and
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for the GUT scale particles.

2

Unified Gauge Coupling

α∗−1
G = 25.5
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Since bi and �i are independent as 3-vectors, one must have
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which has the same form as Eq. (1.6).

By solving Eq. (2.3) with Eq. (2.2) we find
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which is symmetric with Eq. (1.13) by exchanging (T 0
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where Mc = 1/Rc is the compactication scale, corresponding to the 1st KK-mass. Substituting the above

expression into Eq. (2.6), we find
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1

r

i 24
19
,

h 3

2 · 4

i 24
19
, · · · , (2.8)

T̃
0

⇤
=

hQ
n
(2n+ 1)(Mc/⇤)Q

n
(2n+ 2)(Mc/⇤)

i 18
19

=
h1
r

i 18
19
,

h1
2

i 18
19
,

h3
2

1

r

i 18
19
,

h 3

2 · 4

i 18
19
, · · · , (2.9)

C̃
0 =

⇥Q
n
(2n+ 1)(Mc/⇤)

⇤ 4
19

⇥Q
n
(2n+ 2)(Mc/⇤)

⇤ 156
19

=
h1
r

i 4
19
,

h1
2

i 156
19
h1
r

i�8
,

h 34

2156

i 1
19
h1
r

i� 148
19
, · · · , (2.10)

4

2π

α(Λ)
=

2π

α∗
G

+ C + C ′

<latexit sha1_base64="f0md2t9+fSB65/H5iF2nqtSskzA="></latexit><latexit sha1_base64="Fa9gVPs3sZjL3d7RzcVzJLrm2Oc="></latexit><latexit sha1_base64="Fa9gVPs3sZjL3d7RzcVzJLrm2Oc="></latexit><latexit sha1_base64="Fa9gVPs3sZjL3d7RzcVzJLrm2Oc="></latexit><latexit sha1_base64="JyP3qtsZfShxdDWYuzdkimfOF00="></latexit><latexit sha1_base64="poDuLhD1OhI/hJQIXMaXkgyUrwI="></latexit>



Minimal SU(5)

bTi =

(
2

5
, 0, 1

)

<latexit sha1_base64="O7R/k2gJ43GmSgSpif/Jywq7DE0=">AAACEXicZZDJSgNBEIZr4hbjFvUkXhpFVAhhJiB6EaJePEZINJCJoafTkzTpWeiuEcKQR/DkC3j17ElQEK8ePfk2dhbE5YeGj7+qqK7fi6XQaNufVmZqemZ2LjufW1hcWl7Jr65d6ihRjNdYJCNV96jmUoS8hgIlr8eK08CT/MrrnQ3rVzdcaRGFVezHvBnQTih8wSgaq5Xf9VriukqOiSu5j3uuryhLS4P0YFAgdoE4xFWi08X9Vn7bLtojkf/gTGC7fLLxcA8AlVb+w21HLAl4iExSrRuOHWMzpQoFk3yQcxPNY8p6tMMbBkMacN1MRwcNyI5x2sSPlHkhkpH7cyKlgdb9wDOdAcWu/lsbmt+1nV+r0D9qpiKME+QhG2/yE0kwIsN4SFsozlD2DVCmhPksYV1qQkETYs6k4Py9+T9cloqO4QsTxymMlYVN2II9cOAQynAOFagBg1t4hGd4se6sJ+vVehu3ZqzJzDr8kvX+BUadnM4=</latexit><latexit sha1_base64="LHzH2eQ2wERt7pKS8JAoMyL6oSI="></latexit><latexit sha1_base64="LHzH2eQ2wERt7pKS8JAoMyL6oSI="></latexit><latexit sha1_base64="LHzH2eQ2wERt7pKS8JAoMyL6oSI="></latexit><latexit sha1_base64="naYHFKwOLNq5Px4Fst/2AKc49FI="></latexit><latexit sha1_base64="Y9NCk5xaaJnoKV/MYDWXh3MQT9I=">AAACEXicZZDJSgNBEIZ74hbjNurRS2MIRghhJuByEYJePEbIBpkYejo9SZOehe4aIQx5BE8+iidBQbx69OTb2NnExB8aPv6qorp+NxJcgWV9G6mV1bX1jfRmZmt7Z3fP3D+oqzCWlNVoKELZdIliggesBhwEa0aSEd8VrOEObsb1xgOTiodBFYYRa/ukF3CPUwLa6pgnboffV/EVdgTzIO94ktCkNErORgVsFbCNHcl7fTjtmFmraE2E/4M9gyyaqdIxv5xuSGOfBUAFUaplWxG0EyKBU8FGGSdWLCJ0QHqspTEgPlPtZHLQCOe008VeKPULAE/cvxMJ8ZUa+q7u9An01XJtbP7WcgurwLtsJzyIYmABnW7yYoEhxON4cJdLRkEMNRAquf4spn2iQwEdYmaSwvn8+GWYp1AvFW3Nd1a2fD3LI42O0DHKIxtdoDK6RRVUQxQ9omf0it6MJ+PFeDc+pq0pYzZziBZkfP4Av3Ga+g==</latexit>

bXi = (−10,−6,−4)
<latexit sha1_base64="U4e0lbTt3EBfIgGVykIoQl4PKG8=">AAACC3icZVDLSgNBEOyNrxhfqx69jIqgYGRXRL0IQS8eIxgTcNcwO5lNhsw+mOkVQsjZk//gD3gSFMSrX+DJv3HyQIwpaCiquunuClIpNDrOt5Wbmp6ZncvPFxYWl5ZX7NW1G51kivEKS2SiagHVXIqYV1Cg5LVUcRoFkleD9kXfr95zpUUSX2Mn5X5Em7EIBaNopLq9GdTFXY2cEU/yEHeLrrNPisemjoinRLOFe3V72zlwBiCTxB2R7dIW5J4AoFy3v7xGwrKIx8gk1frWdVL0u1ShYJL3Cl6meUpZmzb5raExjbj2u4NXemTHKA0SJspUjGSg/p3o0kjrThSYzohiS//3+uKvtzO2CsNTvyviNEMes+GmMJMEE9IPhjSE4gxlxxDKlDDHEtaiijI08RVMCu7/nyfJzeGBa/iVieMchsjDBmzBLrhwAiW4hDJUgMEDPMMrvFmP1ov1bn0MW3PWaGYdxmB9/gDDE5hZ</latexit><latexit sha1_base64="5JpvvVtyH6CyM3Vn5dDOSSqgHZs=">AAACC3icZVDLSgNBEOyN7/haFbzoYUwIRDCyK6JeBNGLRwVjAkkMs5PZZHD2wUyvEBbPnvwGv8CDCAri1S/w5N84SUSMKWgoqrrp7vJiKTQ6zpeVGRufmJyansnOzs0vLNpLy5c6ShTjZRbJSFU9qrkUIS+jQMmrseI08CSveNcnPb9yw5UWUXiB3Zg3AtoOhS8YRSM17Q2vKa6q5JDUJfexWHKdLVLaM7VL6kq0O7jZtPPOttMHGSXuD8kf5SDzsPq0fta0P+utiCUBD5FJqnXNdWJspFShYJLfZuuJ5jFl17TNa4aGNOC6kfZfuSUFo7SIHylTIZK++ncipYHW3cAznQHFjv7v9cRfrzC0Cv2DRirCOEEessEmP5EEI9ILhrSE4gxl1xDKlDDHEtahijI08WVNCu7/n0fJ5c62a/i5ieMYBpiGNchBEVzYhyM4hTMoA4M7eIQXeLXurWfrzXoftGasn5kVGIL18Q3x6Jk7</latexit><latexit sha1_base64="5JpvvVtyH6CyM3Vn5dDOSSqgHZs=">AAACC3icZVDLSgNBEOyN7/haFbzoYUwIRDCyK6JeBNGLRwVjAkkMs5PZZHD2wUyvEBbPnvwGv8CDCAri1S/w5N84SUSMKWgoqrrp7vJiKTQ6zpeVGRufmJyansnOzs0vLNpLy5c6ShTjZRbJSFU9qrkUIS+jQMmrseI08CSveNcnPb9yw5UWUXiB3Zg3AtoOhS8YRSM17Q2vKa6q5JDUJfexWHKdLVLaM7VL6kq0O7jZtPPOttMHGSXuD8kf5SDzsPq0fta0P+utiCUBD5FJqnXNdWJspFShYJLfZuuJ5jFl17TNa4aGNOC6kfZfuSUFo7SIHylTIZK++ncipYHW3cAznQHFjv7v9cRfrzC0Cv2DRirCOEEessEmP5EEI9ILhrSE4gxl1xDKlDDHEtahijI08WVNCu7/n0fJ5c62a/i5ieMYBpiGNchBEVzYhyM4hTMoA4M7eIQXeLXurWfrzXoftGasn5kVGIL18Q3x6Jk7</latexit><latexit sha1_base64="5JpvvVtyH6CyM3Vn5dDOSSqgHZs=">AAACC3icZVDLSgNBEOyN7/haFbzoYUwIRDCyK6JeBNGLRwVjAkkMs5PZZHD2wUyvEBbPnvwGv8CDCAri1S/w5N84SUSMKWgoqrrp7vJiKTQ6zpeVGRufmJyansnOzs0vLNpLy5c6ShTjZRbJSFU9qrkUIS+jQMmrseI08CSveNcnPb9yw5UWUXiB3Zg3AtoOhS8YRSM17Q2vKa6q5JDUJfexWHKdLVLaM7VL6kq0O7jZtPPOttMHGSXuD8kf5SDzsPq0fta0P+utiCUBD5FJqnXNdWJspFShYJLfZuuJ5jFl17TNa4aGNOC6kfZfuSUFo7SIHylTIZK++ncipYHW3cAznQHFjv7v9cRfrzC0Cv2DRirCOEEessEmP5EEI9ILhrSE4gxl1xDKlDDHEtahijI08WVNCu7/n0fJ5c62a/i5ieMYBpiGNchBEVzYhyM4hTMoA4M7eIQXeLXurWfrzXoftGasn5kVGIL18Q3x6Jk7</latexit><latexit sha1_base64="A4CUygNX6llJo9XH3gpjjzrryZE=">AAACC3icZVDLSgNBEOyN7/haFbzoYUwQFIzsiqgXIejFYwQTA0kMs5PZZMjsg5leIQTPnvwGv8CDCAri1S/w5N84eShGCxqKqm66u7xYCo2O82mlxsYnJqemZ9Kzc/MLi/bScklHiWK8yCIZqbJHNZci5EUUKHk5VpwGnuSXXvu0519ec6VFFF5gJ+a1gDZD4QtG0Uh1e8Ori6syOSZVyX3cyrnODskdmNonVSWaLdyu21ln1+mD/CfukGTzGUjdrz6uF+r2R7URsSTgITJJta64Toy1LlUomOQ36WqieUxZmzZ5xdCQBlzXuv1XbsimURrEj5SpEElf/T3RpYHWncAznQHFlv7r9cQfb3NkFfpHta4I4wR5yAab/EQSjEgvGNIQijOUHUMoU8IcS1iLKsrQxJfup3Dw/fxf8p1CaW/XNfzcxHECA0zDGmRgC1w4hDycQQGKwOAWHuAZXqw768l6td4GrSlrOLMCI7DevwD4cplK</latexit><latexit sha1_base64="Ji3sQPkjeVXiwhW0A4RyCJzHwJU=">AAACC3icZVDLSgNBEJyNrxhfqx69jIZABBN2RaIXIejFYwTzgCSG2clsMmT2wUyvEELOnvwUT4KCePULPPk3TjYbMbGgoajqprvLCQVXYFnfRmppeWV1Lb2e2djc2t4xd/dqKogkZVUaiEA2HKKY4D6rAgfBGqFkxHMEqzuD64lff2BS8cC/g2HI2h7p+dzllICWOuah0+H3DXyJW4K5kC/Y1gkulHSd4ZbkvT4cd8ysVbRi4P/ETkgWJah0zK9WN6CRx3yggijVtK0Q2iMigVPBxplWpFhI6ID0WFNTn3hMtUfxK2Oc00oXu4HU5QOO1b8TI+IpNfQc3ekR6KtFbyL+erm5VeBetEfcDyNgPp1uciOBIcCTYHCXS0ZBDDUhVHJ9LKZ9IgkFHV8mTqE0e36RzFKonRZtzW+tbPkqySONDtARyiMbnaMyukEVVEUUPaJn9IrejCfjxXg3PqatKSOZ2UdzMD5/AGnCl2Q=</latexit>

bΣi = (0, 2, 3)
<latexit sha1_base64="il5r2kEfmMagjQRfH7gtw7HieXY=">AAACDHicZZDLSgNBEEVr4ivG16hLN00koCBhJi50IwTduIxoouCMoafTkzTpedBdI4Qhe1d+g1/gSlAQt/6AK//GTiJi9ELD4VYV1XWDVAqNjvNpFWZm5+YXioulpeWV1TV7faOlk0wx3mSJTNRVQDWXIuZNFCj5Vao4jQLJL4P+yah+ecuVFkl8gYOU+xHtxiIUjKKx2nY5aIsb71x0I0qOiCd5iDvOHqntkX3iKdHt4W7b3naqzljkP7jfsF0vQ+EBABpt+8PrJCyLeIxMUq2vXSdFP6cKBZN8WPIyzVPK+rTLrw3GNOLaz8e3DEnFOB0SJsq8GMnY/T2R00jrQRSYzohiT/+tjcyfWmVqFYaHfi7iNEMes8mmMJMEEzJKhnSE4gzlwABlSpjPEtajijI0+ZVMCu7fm/9Dq1Z1DZ+ZOI5hoiJsQRl2wIUDqMMpNKAJDO7gEZ7hxbq3nqxX623SWrC+ZzZhStb7F+CUmZs=</latexit><latexit sha1_base64="1eugI6Ic9iG4+5R95spIHbfNswo=">AAACDHicZZDLSgNBEEVr4ivG16jgRhdNRIgQwowudCME3biMaDTgxNDT6Uma9DzorhFCcO/KX/APBEFQELf+gCv/xs4DMfFCw+FWFdV1/UQKjY7zbWWmpmdm57LzuYXFpeUVe3XtUsepYrzKYhmrmk81lyLiVRQoeS1RnIa+5Fd+56Rfv7rlSos4usBuwushbUUiEIyisRp23m+IG+9ctEJKjogneYAFp0j2imSfeEq02rjbsLedkjMQ+Q/uCLbLecg8bjxvVRr2l9eMWRryCJmkWl+7ToL1HlUomOR3OS/VPKGsQ1v82mBEQ67rvcEtd2THOE0SxMq8CMnA/TvRo6HW3dA3nSHFtp6s9c3f2s7YKgwO6z0RJSnyiA03BakkGJN+MqQpFGcouwYoU8J8lrA2VZShyS9nUnAnb/4Pl3sl1/CZieMYhsrCJuShAC4cQBlOoQJVYHAPT/AKb9aD9WK9Wx/D1ow1mlmHMVmfPw94mn0=</latexit><latexit sha1_base64="1eugI6Ic9iG4+5R95spIHbfNswo=">AAACDHicZZDLSgNBEEVr4ivG16jgRhdNRIgQwowudCME3biMaDTgxNDT6Uma9DzorhFCcO/KX/APBEFQELf+gCv/xs4DMfFCw+FWFdV1/UQKjY7zbWWmpmdm57LzuYXFpeUVe3XtUsepYrzKYhmrmk81lyLiVRQoeS1RnIa+5Fd+56Rfv7rlSos4usBuwushbUUiEIyisRp23m+IG+9ctEJKjogneYAFp0j2imSfeEq02rjbsLedkjMQ+Q/uCLbLecg8bjxvVRr2l9eMWRryCJmkWl+7ToL1HlUomOR3OS/VPKGsQ1v82mBEQ67rvcEtd2THOE0SxMq8CMnA/TvRo6HW3dA3nSHFtp6s9c3f2s7YKgwO6z0RJSnyiA03BakkGJN+MqQpFGcouwYoU8J8lrA2VZShyS9nUnAnb/4Pl3sl1/CZieMYhsrCJuShAC4cQBlOoQJVYHAPT/AKb9aD9WK9Wx/D1ow1mlmHMVmfPw94mn0=</latexit><latexit sha1_base64="1eugI6Ic9iG4+5R95spIHbfNswo=">AAACDHicZZDLSgNBEEVr4ivG16jgRhdNRIgQwowudCME3biMaDTgxNDT6Uma9DzorhFCcO/KX/APBEFQELf+gCv/xs4DMfFCw+FWFdV1/UQKjY7zbWWmpmdm57LzuYXFpeUVe3XtUsepYrzKYhmrmk81lyLiVRQoeS1RnIa+5Fd+56Rfv7rlSos4usBuwushbUUiEIyisRp23m+IG+9ctEJKjogneYAFp0j2imSfeEq02rjbsLedkjMQ+Q/uCLbLecg8bjxvVRr2l9eMWRryCJmkWl+7ToL1HlUomOR3OS/VPKGsQ1v82mBEQ67rvcEtd2THOE0SxMq8CMnA/TvRo6HW3dA3nSHFtp6s9c3f2s7YKgwO6z0RJSnyiA03BakkGJN+MqQpFGcouwYoU8J8lrA2VZShyS9nUnAnb/4Pl3sl1/CZieMYhsrCJuShAC4cQBlOoQJVYHAPT/AKb9aD9WK9Wx/D1ow1mlmHMVmfPw94mn0=</latexit><latexit sha1_base64="48UB/i3a8/1szbJYYSLPNLAzOL0=">AAACDHicZZDJSgNBEIZr4hbjFhW86KGJCBFCmFFQL0LQi8eIxgQyMfR0epImPQvdNUII3j35Cr6BIAgK4tUX8OTb2FkUlx8aPv6qorp+L5ZCo21/WKmJyanpmfRsZm5+YXEpu7xyoaNEMV5hkYxUzaOaSxHyCgqUvBYrTgNP8qrXPR7Uq1dcaRGF59iLeSOg7VD4glE0VjOb85ri0j0T7YCSQ+JK7mPeLpCdAtklrhLtDm43s5t20R6K/AdnDJulHKTu1h42ys3su9uKWBLwEJmkWtcdO8ZGnyoUTPLrjJtoHlPWpW1eNxjSgOtGf3jLNdkyTov4kTIvRDJ0f070aaB1L/BMZ0Cxo//WBuZ3bevXKvQPGn0RxgnykI02+YkkGJFBMqQlFGcoewYoU8J8lrAOVZShyS8zTGHv6/i/8JXCxU7RMXxq4jiCkdKwDjnIgwP7UIITKEMFGNzAPTzBs3VrPVov1uuoNWWNZ1bhl6y3TxYCmow=</latexit><latexit sha1_base64="CV4ns7CyDb7ji2jspE1gjBSRUZQ=">AAACDHicZZDLSgMxFIYz9VbrbdSlm9BSqFDKtIK6EYpuXFa0F+jUkkkzbWjmQnJGKEP3rnwUV4KCuPUFXPk2pu1UbP0h8PGfczg5vxMKrsCyvo3Uyura+kZ6M7O1vbO7Z+4fNFQQScrqNBCBbDlEMcF9VgcOgrVCyYjnCNZ0hleTevOBScUD/w5GIet4pO9zl1MC2uqaWafL7+1b3vcIvsC2YC4UrCKuFPEJtiXvD+C4a+askjUV/g/lBHIoUa1rftm9gEYe84EKolS7bIXQiYkETgUbZ+xIsZDQIemztkafeEx14uktY5zXTg+7gdTPBzx1/07ExFNq5Dm60yMwUMu1iflbyy+sAve8E3M/jID5dLbJjQSGAE+SwT0uGQUx0kCo5PqzmA6IJBR0fplpCqfz45dhnkKjUiprvrFy1cskjzQ6QllUQGV0hqroGtVQHVH0iJ7RK3oznowX4934mLWmjGTmEC3I+PwBh0OYpg==</latexit>

5H + 5H
<latexit sha1_base64="Nn4kfHr42agm0uDWbWW5arQ8LRU=">AAACCXicZZDLSsNAFIZP6q3WW1RcuXCwFAShJILosuimywr2Am0ok+mkHTq5MDMRSii4caUv4DO4EhTErY/gyrdxkhax7YGBj//c5vxuxJlUlvVj5JaWV1bX8uuFjc2t7R1zd68hw1gQWichD0XLxZJyFtC6YorTViQo9l1Om+7wOs0376iQLAxu1Siijo/7AfMYwUpLXfMo6bgeOh93q+gUZdwJdX06LlO7ZtEqW1mgRbCnUKwcPD/dA0Cta353eiGJfRoowrGUbduKlJNgoRjhdFzoxJJGmAxxn7Y1Btin0kmyQ8aopJUe8kKhX6BQpv7vSLAv5ch3daWP1UDO51LxL1eaWaW8SydhQRQrGpDJJi/mSIUotQX1mKBE8ZEGTATTn0VkgAUmSptX0C7Y8zcvQuOsbGu+0XZcwSTycAjHcAI2XEAFqlCDOhB4gBd4g3fj0Xg1PozPSWnOmPbsw0wYX7+yvJp9</latexit><latexit sha1_base64="dM1NVXdUtq2/WyqdyyztZXudTKI=">AAACCXicZZDLSsNAFIYn9VZbL1Fx5cLBWigIkgiiy6KbLivYC7QhTKaTdugkE2YmQgl150pfwGdwJSiIWx/BlW/jJC1i2wMDH/+5zfm9iFGpLOvHyC0tr6yu5dcLxY3NrW1zZ7cpeSwwaWDOuGh7SBJGQ9JQVDHSjgRBgcdIyxtep/nWHRGS8vBWjSLiBKgfUp9ipLTkmodJ1/Ph+ditwROYcZfr+nRcprpmyTq1soCLYE+hVN1/frqvHBfrrvnd7XEcByRUmCEpO7YVKSdBQlHMyLjQjSWJEB6iPuloDFFApJNkh4xhWSs96HOhX6hgpv7vSFAg5SjwdGWA1EDO51LxL1eeWaX8SyehYRQrEuLJJj9mUHGY2gJ7VBCs2EgDwoLqz0I8QAJhpc0raBfs+ZsXoXl2amu+0XZcgUnkwQE4AhVggwtQBTVQBw2AwQN4AW/g3Xg0Xo0P43NSmjOmPXtgJoyvXyTHmtI=</latexit><latexit sha1_base64="dM1NVXdUtq2/WyqdyyztZXudTKI=">AAACCXicZZDLSsNAFIYn9VZbL1Fx5cLBWigIkgiiy6KbLivYC7QhTKaTdugkE2YmQgl150pfwGdwJSiIWx/BlW/jJC1i2wMDH/+5zfm9iFGpLOvHyC0tr6yu5dcLxY3NrW1zZ7cpeSwwaWDOuGh7SBJGQ9JQVDHSjgRBgcdIyxtep/nWHRGS8vBWjSLiBKgfUp9ipLTkmodJ1/Ph+ditwROYcZfr+nRcprpmyTq1soCLYE+hVN1/frqvHBfrrvnd7XEcByRUmCEpO7YVKSdBQlHMyLjQjSWJEB6iPuloDFFApJNkh4xhWSs96HOhX6hgpv7vSFAg5SjwdGWA1EDO51LxL1eeWaX8SyehYRQrEuLJJj9mUHGY2gJ7VBCs2EgDwoLqz0I8QAJhpc0raBfs+ZsXoXl2amu+0XZcgUnkwQE4AhVggwtQBTVQBw2AwQN4AW/g3Xg0Xo0P43NSmjOmPXtgJoyvXyTHmtI=</latexit><latexit sha1_base64="dM1NVXdUtq2/WyqdyyztZXudTKI=">AAACCXicZZDLSsNAFIYn9VZbL1Fx5cLBWigIkgiiy6KbLivYC7QhTKaTdugkE2YmQgl150pfwGdwJSiIWx/BlW/jJC1i2wMDH/+5zfm9iFGpLOvHyC0tr6yu5dcLxY3NrW1zZ7cpeSwwaWDOuGh7SBJGQ9JQVDHSjgRBgcdIyxtep/nWHRGS8vBWjSLiBKgfUp9ipLTkmodJ1/Ph+ditwROYcZfr+nRcprpmyTq1soCLYE+hVN1/frqvHBfrrvnd7XEcByRUmCEpO7YVKSdBQlHMyLjQjSWJEB6iPuloDFFApJNkh4xhWSs96HOhX6hgpv7vSFAg5SjwdGWA1EDO51LxL1eeWaX8SyehYRQrEuLJJj9mUHGY2gJ7VBCs2EgDwoLqz0I8QAJhpc0raBfs+ZsXoXl2amu+0XZcgUnkwQE4AhVggwtQBTVQBw2AwQN4AW/g3Xg0Xo0P43NSmjOmPXtgJoyvXyTHmtI=</latexit><latexit sha1_base64="MLsFAUNJpLI/+WDDSyQ4MUgxSdY=">AAACCXicZZDLSsNAFIYn9VZbL1Fx5cLBWigIkghelkU3XVawF2hCmEwn7dDJhZmJUELdudIX8BlcCQri1kdw5ds4SVux9cDAx39uc343YlRIw/jWcguLS8sr+dVCcW19Y1Pf2m6KMOaYNHDIQt52kSCMBqQhqWSkHXGCfJeRlju4SvOtW8IFDYMbOYyI7aNeQD2KkVSSo+8nluvB05FTg0cwYytU9em4THX0knFsZAH/gzmBUnX36fGuclisO/qX1Q1x7JNAYoaE6JhGJO0EcUkxI6OCFQsSITxAPdJRGCCfCDvJDhnBslK60Au5eoGEmfq3I0G+EEPfVZU+kn0xn0vF31x5ZpX0LuyEBlEsSYDHm7yYQRnC1BbYpZxgyYYKEOZUfRbiPuIIS2VeIXPhbHr8PExdaJ4cm4qvlR2XYBx5sAcOQAWY4BxUQQ3UQQNgcA+ewSt40x60F+1d+xiX5rRJzw6YCe3zBytRmuE=</latexit><latexit sha1_base64="u77Ospx0cdvLmb4doZKaassY2rA=">AAACCXicZZDLSsNAFIYn9VbrLerShYOlIAglEbwsi266rGAv0IQwmU7aoZNJmJkIJXTpykdxJSiIWx/BlW/jJE3F1gMDH/+5zfn9mFGpLOvbKK2srq1vlDcrW9s7u3vm/kFHRonApI0jFomejyRhlJO2ooqRXiwICn1Guv74Nst3H4iQNOL3ahITN0RDTgOKkdKSZx6njh/Ai6nXhGcwZyfS9dm4XPXMqlW38oD/wS6gCopoeeaXM4hwEhKuMENS9m0rVm6KhKKYkWnFSSSJER6jIelr5Cgk0k3zQ6awppUBDCKhH1cwV/92pCiUchL6ujJEaiSXc5n4m6strFLBtZtSHieKcDzbFCQMqghmtsABFQQrNtGAsKD6sxCPkEBYafMquQuX8+OXYe5C57xua76zqo2bwo8yOAIn4BTY4Ao0QBO0QBtg8AiewSt4M56MF+Pd+JiVloyi5xAshPH5AwxBmJI=</latexit>

24Σ
<latexit sha1_base64="VuxPnPkVCgwKm4wt9g8OlmZlaQE=">AAAB+nicZZDLSsNAFIZPvNZ6i4orN4Ol4KokRdBl0Y3LivYCbQiT6aQdOpOEmUmhxIIP4AsIrgQFceubuPJtnF4Q2/4w8PGfczhn/iDhTGnH+bFWVtfWNzZzW/ntnd29ffvgsK7iVBJaIzGPZTPAinIW0ZpmmtNmIikWAaeNoH89rjcGVCoWR/d6mFBP4G7EQkawNpZv21k7CFH5fOS371hXYOTbBafkTISWwZ1BoXL8/PQIAFXf/m53YpIKGmnCsVIt10m0l2GpGeF0lG+niiaY9HGXtgxGWFDlZZPLR6honA4KY2lepNHE/T+RYaHUUASmU2DdU4u1sflXK86t0uGll7EoSTWNyHRTmHKkYzTOAXWYpETzoQFMJDPHItLDEhNt0sqbFNzFPy9DvVxyDd+aOK5gqhycwCmcgQsXUIEbqEINCAzgBd7g3XqwXq0P63PaumLNZo5gTtbXL2bIlNo=</latexit><latexit sha1_base64="+CFsDhUDGRMYgBTYXEqIgGx7x/s=">AAAB+nicZZDLSgMxFIYz9VZbL6Piyk2wFroqM0XQZdGNy4r2Au0wZNJMG5pkhiRTKGN9Al9AcCUoiFvfxJVvY3pBbPtD4OM/53BO/iBmVGnH+bEya+sbm1vZ7Vx+Z3dv3z44bKgokZjUccQi2QqQIowKUtdUM9KKJUE8YKQZDK4n9eaQSEUjca9HMfE46gkaUoy0sXzbTjtBCCvnY79zR3scQd8uOGVnKrgK7hwK1ePnp8fSWb7m29+dboQTToTGDCnVdp1YeymSmmJGxrlOokiM8AD1SNugQJwoL51ePoZF43RhGEnzhIZT9/9EirhSIx6YTo50Xy3XJuZfrbiwSoeXXkpFnGgi8GxTmDCoIzjJAXapJFizkQGEJTXHQtxHEmFt0sqZFNzlP69Co1J2Dd+aOK7ATFlwAk5BCbjgAlTBDaiBOsBgCF7AG3i3HqxX68P6nLVmrPnMEViQ9fUL2MSVLw==</latexit><latexit sha1_base64="+CFsDhUDGRMYgBTYXEqIgGx7x/s=">AAAB+nicZZDLSgMxFIYz9VZbL6Piyk2wFroqM0XQZdGNy4r2Au0wZNJMG5pkhiRTKGN9Al9AcCUoiFvfxJVvY3pBbPtD4OM/53BO/iBmVGnH+bEya+sbm1vZ7Vx+Z3dv3z44bKgokZjUccQi2QqQIowKUtdUM9KKJUE8YKQZDK4n9eaQSEUjca9HMfE46gkaUoy0sXzbTjtBCCvnY79zR3scQd8uOGVnKrgK7hwK1ePnp8fSWb7m29+dboQTToTGDCnVdp1YeymSmmJGxrlOokiM8AD1SNugQJwoL51ePoZF43RhGEnzhIZT9/9EirhSIx6YTo50Xy3XJuZfrbiwSoeXXkpFnGgi8GxTmDCoIzjJAXapJFizkQGEJTXHQtxHEmFt0sqZFNzlP69Co1J2Dd+aOK7ATFlwAk5BCbjgAlTBDaiBOsBgCF7AG3i3HqxX68P6nLVmrPnMEViQ9fUL2MSVLw==</latexit><latexit sha1_base64="+CFsDhUDGRMYgBTYXEqIgGx7x/s=">AAAB+nicZZDLSgMxFIYz9VZbL6Piyk2wFroqM0XQZdGNy4r2Au0wZNJMG5pkhiRTKGN9Al9AcCUoiFvfxJVvY3pBbPtD4OM/53BO/iBmVGnH+bEya+sbm1vZ7Vx+Z3dv3z44bKgokZjUccQi2QqQIowKUtdUM9KKJUE8YKQZDK4n9eaQSEUjca9HMfE46gkaUoy0sXzbTjtBCCvnY79zR3scQd8uOGVnKrgK7hwK1ePnp8fSWb7m29+dboQTToTGDCnVdp1YeymSmmJGxrlOokiM8AD1SNugQJwoL51ePoZF43RhGEnzhIZT9/9EirhSIx6YTo50Xy3XJuZfrbiwSoeXXkpFnGgi8GxTmDCoIzjJAXapJFizkQGEJTXHQtxHEmFt0sqZFNzlP69Co1J2Dd+aOK7ATFlwAk5BCbjgAlTBDaiBOsBgCF7AG3i3HqxX68P6nLVmrPnMEViQ9fUL2MSVLw==</latexit><latexit sha1_base64="LkhIroZ8wCZre/10ewqbS8T6p2Y=">AAAB+nicZZDLSsNAFIYn9VZbL1Fx5WawFroqSRF1WXTjsqK9QBvCZDpph84kYWZSKLE+gS8guBIUxK1v4sq3cZq2YusPAx//OYdz5vciRqWyrG8js7K6tr6R3czlt7Z3ds29/YYMY4FJHYcsFC0PScJoQOqKKkZakSCIe4w0vcHVpN4cEiFpGNypUUQcjnoB9SlGSluuaSYdz4eV07HbuaU9jqBrFqyylQr+B3sGherh0+ND6SRfc82vTjfEMSeBwgxJ2batSDkJEopiRsa5TixJhPAA9UhbY4A4kU6SXj6GRe10oR8K/QIFU/fvRIK4lCPu6U6OVF8u1ybmb624sEr5F05CgyhWJMDTTX7MoArhJAfYpYJgxUYaEBZUHwtxHwmElU4rl6ZwNv/8MsxTaFTKtuYbHcclmCoLjsAxKAEbnIMquAY1UAcYDMEzeAVvxr3xYrwbH9PWjDGbOQALMj5/AN9OlT4=</latexit><latexit sha1_base64="ChtbzGK7Ti7lxeHCfFCJslx6mBo=">AAAB+nicZZBPS8MwGMbT+W/Of1WPXoJj4Gm0Q9Tj0IvHiW4T1lLSLN3CkrQk6WDUfRNPgoJ49Zt48tuYdZ24+UDgx/O+L++bJ0wYVdpxvq3S2vrG5lZ5u7Kzu7d/YB8edVScSkzaOGaxfAyRIowK0tZUM/KYSIJ4yEg3HN3M6t0xkYrG4kFPEuJzNBA0ohhpYwW2nXlhBBvn08C7pwOOYGBXnbqTC/4Ht4AqKNQK7C+vH+OUE6ExQ0r1XCfRfoakppiRacVLFUkQHqEB6RkUiBPlZ/nlU1gzTh9GsTRPaJi7fycyxJWa8NB0cqSHarU2M39rtaVVOrryMyqSVBOB55uilEEdw1kOsE8lwZpNDCAsqTkW4iGSCGuTViVP4WLx+VVYpNBp1F3Dd061eV3kUQYn4BScARdcgia4BS3QBhiMwTN4BW/Wk/VivVsf89aSVcwcgyVZnz/APpLv</latexit>

24V
<latexit sha1_base64="S5yXVCUn0cMEcvPV0HiApboG+5w=">AAAB8nicZVDLSgNBEOz1GeMrKp68DIaAp7AbBD0GvXiMYB6YhDA7mU2GzM4uM71CWAJ+gEcvCgri1b/x5N84eSAmKWgoqrrp7vJjKQy67o+zsrq2vrGZ2cpu7+zu7ecODmsmSjTjVRbJSDd8argUildRoOSNWHMa+pLX/cH12K8/cG1EpO5wGPN2SHtKBIJRtNJ92vIDUjofdWqdXN4tuhOQZeLNSL58/PL0CACVTu671Y1YEnKFTFJjmp4bYzulGgWTfJRtJYbHlA1ojzctVTTkpp1OLh6RglW6JIi0LYVkov6fSGlozDD0bWdIsW8WvbH45xXmVmFw2U6FihPkik03BYkkGJHx/6QrNGcoh5ZQpoU9lrA+1ZShTSlrU/AWf14mtVLRs/zWxnEFU2TgBE7hDDy4gDLcQAWqwEDBM7zBu4POq/PhfE5bV5zZzBHMwfn6BcnOklY=</latexit><latexit sha1_base64="KDDsc5td/OrcV5QkIoS1+hlhU90=">AAAB8nicZVDLSgNBEOz1beIjKp68DMZATmE3CHoMevGoYB6YhDA7mU2GzM4uM71CWOIXePSioCBe/RtP/o2TB2JiQUNR1U13lx9LYdB1v52l5ZXVtfWNzUx2a3tnN7e3XzNRohmvskhGuuFTw6VQvIoCJW/EmtPQl7zuDy7Hfv2eayMidYvDmLdD2lMiEIyile7Slh+Q8umoU+vk8m7JnYD8J96M5CuHz48PxZPsdSf31epGLAm5QiapMU3PjbGdUo2CST7KtBLDY8oGtMeblioactNOJxePSMEqXRJE2pZCMlH/TqQ0NGYY+rYzpNg3i95Y/PUKc6swOG+nQsUJcsWmm4JEEozI+H/SFZozlENLKNPCHktYn2rK0KaUsSl4iz//J7VyybP8xsZxAVNswBEcQxE8OIMKXME1VIGBgid4hTcHnRfn3fmYti45s5kDmIPz+QM72ZKr</latexit><latexit sha1_base64="KDDsc5td/OrcV5QkIoS1+hlhU90=">AAAB8nicZVDLSgNBEOz1beIjKp68DMZATmE3CHoMevGoYB6YhDA7mU2GzM4uM71CWOIXePSioCBe/RtP/o2TB2JiQUNR1U13lx9LYdB1v52l5ZXVtfWNzUx2a3tnN7e3XzNRohmvskhGuuFTw6VQvIoCJW/EmtPQl7zuDy7Hfv2eayMidYvDmLdD2lMiEIyile7Slh+Q8umoU+vk8m7JnYD8J96M5CuHz48PxZPsdSf31epGLAm5QiapMU3PjbGdUo2CST7KtBLDY8oGtMeblioactNOJxePSMEqXRJE2pZCMlH/TqQ0NGYY+rYzpNg3i95Y/PUKc6swOG+nQsUJcsWmm4JEEozI+H/SFZozlENLKNPCHktYn2rK0KaUsSl4iz//J7VyybP8xsZxAVNswBEcQxE8OIMKXME1VIGBgid4hTcHnRfn3fmYti45s5kDmIPz+QM72ZKr</latexit><latexit sha1_base64="KDDsc5td/OrcV5QkIoS1+hlhU90=">AAAB8nicZVDLSgNBEOz1beIjKp68DMZATmE3CHoMevGoYB6YhDA7mU2GzM4uM71CWOIXePSioCBe/RtP/o2TB2JiQUNR1U13lx9LYdB1v52l5ZXVtfWNzUx2a3tnN7e3XzNRohmvskhGuuFTw6VQvIoCJW/EmtPQl7zuDy7Hfv2eayMidYvDmLdD2lMiEIyile7Slh+Q8umoU+vk8m7JnYD8J96M5CuHz48PxZPsdSf31epGLAm5QiapMU3PjbGdUo2CST7KtBLDY8oGtMeblioactNOJxePSMEqXRJE2pZCMlH/TqQ0NGYY+rYzpNg3i95Y/PUKc6swOG+nQsUJcsWmm4JEEozI+H/SFZozlENLKNPCHktYn2rK0KaUsSl4iz//J7VyybP8xsZxAVNswBEcQxE8OIMKXME1VIGBgid4hTcHnRfn3fmYti45s5kDmIPz+QM72ZKr</latexit><latexit sha1_base64="7dPLC+i/kMyClQlB3L2GT8gMscw=">AAAB8nicZVBdSwJBFL1rX6Z9WNFTL0Mm+CSrRPUo9dKjQX6QLjI7zurg7OwyMxvIYr+gx14KCqLX/k1P/ZvGVSPtwIXDOfdy7z1uyJnStv1tpVZW19Y30puZ7Nb2zm5ub7+hgkgSWicBD2TLxYpyJmhdM81pK5QU+y6nTXd4NfGb91QqFohbPQqp4+O+YB4jWBvpLu64HqqcjruNbi5vl+wE6D8pz0i+evj8+FA8yda6ua9OLyCRT4UmHCvVLtuhdmIsNSOcjjOdSNEQkyHu07ahAvtUOXFy8RgVjNJDXiBNCY0S9e9EjH2lRr5rOn2sB2rZm4i/XmFhlfYunJiJMNJUkOkmL+JIB2jyP+oxSYnmI0Mwkcwci8gAS0y0SSmTpHA2f36ZzFNoVEplw29MHJcwRRqO4BiKUIZzqMI11KAOBAQ8wSu8Wdp6sd6tj2lryprNHMACrM8fQmOSug==</latexit><latexit sha1_base64="nA1DvhhtMkmkWD0/kRtSV43Re2I=">AAAB8nicZVDLSgNBEOyNrxhfUY9eBkPAU9gNoh6DXjxGMImYLGF2MpsMmZ1dZnqFsOQvPAkK4tW/8eTfOHmJiQUNRVU33V1BIoVB1/12cmvrG5tb+e3Czu7e/kHx8Khp4lQz3mCxjPVDQA2XQvEGCpT8IdGcRoHkrWB4M/FbT1wbEat7HCXcj2hfiVAwilZ6zDpBSKrn426zWyy5FXcK8p94c1KCOerd4lenF7M04gqZpMa0PTdBP6MaBZN8XOikhieUDWmfty1VNOLGz6YXj0nZKj0SxtqWQjJV/05kNDJmFAW2M6I4MKveRPz1ykurMLzyM6GSFLlis01hKgnGZPI/6QnNGcqRJZRpYY8lbEA1ZWhTKkxTuFg8v0oWKTSrFc/yO7dUu57nkYcTOIUz8OASanALdWgAAwXP8ApvDjovzrvzMWvNOfOZY1iC8/kDI1OQaw==</latexit>

T, T
<latexit sha1_base64="OTaJzwW5/5ngDcdeZtVEvLAXo6E=">AAAB9nicZVDLSgMxFL3js9ZX1aUugqXgQsqMG10W3bis0Be0Y8mkmTY0kwxJRixD/8OVoCBu/RdX/o2ZaRHbHggczrmHe3OCmDNtXPfHWVvf2NzaLuwUd/f2Dw5LR8ctLRNFaJNILlUnwJpyJmjTMMNpJ1YURwGn7WB8l/ntJ6o0k6JhJjH1IzwULGQEGys9Ni5RT1o/i6NGv1R2q24OtEq8OSnXziBHvV/67g0kSSIqDOFY667nxsZPsTKMcDot9hJNY0zGeEi7lgocUe2n+dVTVLHKAIVS2ScMytX/iRRHWk+iwE5G2Iz0speJf15lYZUJb/yUiTgxVJDZpjDhyEiUdYAGTFFi+MQSTBSzxyIywgoTY5sq2ha85T+vktZV1bP8wdZxO6sDCnAK53ABHlxDDe6hDk0goOAF3uDdeXZenQ/ncza65swzJ7AA5+sXf8OSXQ==</latexit><latexit sha1_base64="OTaJzwW5/5ngDcdeZtVEvLAXo6E=">AAAB9nicZVDLSgMxFL3js9ZX1aUugqXgQsqMG10W3bis0Be0Y8mkmTY0kwxJRixD/8OVoCBu/RdX/o2ZaRHbHggczrmHe3OCmDNtXPfHWVvf2NzaLuwUd/f2Dw5LR8ctLRNFaJNILlUnwJpyJmjTMMNpJ1YURwGn7WB8l/ntJ6o0k6JhJjH1IzwULGQEGys9Ni5RT1o/i6NGv1R2q24OtEq8OSnXziBHvV/67g0kSSIqDOFY667nxsZPsTKMcDot9hJNY0zGeEi7lgocUe2n+dVTVLHKAIVS2ScMytX/iRRHWk+iwE5G2Iz0speJf15lYZUJb/yUiTgxVJDZpjDhyEiUdYAGTFFi+MQSTBSzxyIywgoTY5sq2ha85T+vktZV1bP8wdZxO6sDCnAK53ABHlxDDe6hDk0goOAF3uDdeXZenQ/ncza65swzJ7AA5+sXf8OSXQ==</latexit><latexit sha1_base64="OTaJzwW5/5ngDcdeZtVEvLAXo6E=">AAAB9nicZVDLSgMxFL3js9ZX1aUugqXgQsqMG10W3bis0Be0Y8mkmTY0kwxJRixD/8OVoCBu/RdX/o2ZaRHbHggczrmHe3OCmDNtXPfHWVvf2NzaLuwUd/f2Dw5LR8ctLRNFaJNILlUnwJpyJmjTMMNpJ1YURwGn7WB8l/ntJ6o0k6JhJjH1IzwULGQEGys9Ni5RT1o/i6NGv1R2q24OtEq8OSnXziBHvV/67g0kSSIqDOFY667nxsZPsTKMcDot9hJNY0zGeEi7lgocUe2n+dVTVLHKAIVS2ScMytX/iRRHWk+iwE5G2Iz0speJf15lYZUJb/yUiTgxVJDZpjDhyEiUdYAGTFFi+MQSTBSzxyIywgoTY5sq2ha85T+vktZV1bP8wdZxO6sDCnAK53ABHlxDDe6hDk0goOAF3uDdeXZenQ/ncza65swzJ7AA5+sXf8OSXQ==</latexit><latexit sha1_base64="OTaJzwW5/5ngDcdeZtVEvLAXo6E=">AAAB9nicZVDLSgMxFL3js9ZX1aUugqXgQsqMG10W3bis0Be0Y8mkmTY0kwxJRixD/8OVoCBu/RdX/o2ZaRHbHggczrmHe3OCmDNtXPfHWVvf2NzaLuwUd/f2Dw5LR8ctLRNFaJNILlUnwJpyJmjTMMNpJ1YURwGn7WB8l/ntJ6o0k6JhJjH1IzwULGQEGys9Ni5RT1o/i6NGv1R2q24OtEq8OSnXziBHvV/67g0kSSIqDOFY667nxsZPsTKMcDot9hJNY0zGeEi7lgocUe2n+dVTVLHKAIVS2ScMytX/iRRHWk+iwE5G2Iz0speJf15lYZUJb/yUiTgxVJDZpjDhyEiUdYAGTFFi+MQSTBSzxyIywgoTY5sq2ha85T+vktZV1bP8wdZxO6sDCnAK53ABHlxDDe6hDk0goOAF3uDdeXZenQ/ncza65swzJ7AA5+sXf8OSXQ==</latexit><latexit sha1_base64="3w/+XIYz6AYDfBVhFzb+AjS3QWY=">AAAB9nicZVDLSgMxFL3js9ZX1aUugqXgQsrUhbosunFZoS9ox5JJM21oJhmSjFiG/ocrQUHc+i+u/Bsz01ZsPRA4nHMP9+b4EWfauO63s7K6tr6xmdvKb+/s7u0XDg6bWsaK0AaRXKq2jzXlTNCGYYbTdqQoDn1OW/7oNvVbj1RpJkXdjCPqhXggWMAINlZ6qJ+jrrR+Gkf1XqHolt0M6D+pzEixegIZar3CV7cvSRxSYQjHWncqbmS8BCvDCKeTfDfWNMJkhAe0Y6nAIdVekl09QSWr9FEglX3CoEz9m0hwqPU49O1kiM1QL3up+OuVFlaZ4NpLmIhiQwWZbgpijoxEaQeozxQlho8twUQxeywiQ6wwMbapfNbC5fzzy2TeQvOiXLH83tZxM60DcnAMp3AGFbiCKtxBDRpAQMEzvMKb8+S8OO/Ox3R0xZlljmABzucPhk2SbA==</latexit><latexit sha1_base64="eiACDWlcQwz4CujNj8nEA1AOf6c=">AAAB9nicZVDLSsNAFL2pr1pfVZduBkvBhZTEhbosunFZoS9oY5lMJ+3QSSbMTMQS+h+uBAVx67+48m+cpKnYemDgcM493DvHizhT2ra/rcLa+sbmVnG7tLO7t39QPjxqKxFLQltEcCG7HlaUs5C2NNOcdiNJceBx2vEmt6nfeaRSMRE29TSiboBHIfMZwdpID81z1BfGT+OoOShX7JqdAf0nTk4qkKMxKH/1h4LEAQ014VipnmNH2k2w1IxwOiv1Y0UjTCZ4RHuGhjigyk2yq2eoapQh8oU0L9QoU/8mEhwoNQ08MxlgPVarXir+etWlVdq/dhMWRrGmIZlv8mOOtEBpB2jIJCWaTw3BRDJzLCJjLDHRpqlS1sLl4vOrZNFC+6LmGH5vV+o3eR9FOIFTOAMHrqAOd9CAFhCQ8Ayv8GY9WS/Wu/UxHy1YeeYYlmB9/gAI/ZIQ</latexit>

Σ
<latexit sha1_base64="NdlYCgQ89c6hGAcIZLqtQFJSAmA=">AAAB7nicZVBNSwMxEJ2tX7V+VT16CZaCp7LrRY9FLx4r2g9ol5JNs21skg1JVihL/4MnQUG8+n88+W9M20Vs+2Dg8d4MM/MixZmxvv/jFTY2t7Z3irulvf2Dw6Py8UnLJKkmtEkSnuhOhA3lTNKmZZbTjtIUi4jTdjS+nfntZ6oNS+SjnSgaCjyULGYEWye1eg9sKHC/XPFr/hxonQQ5qUCORr/83RskJBVUWsKxMd3AVzbMsLaMcDot9VJDFSZjPKRdRyUW1ITZ/NopqjplgOJEu5IWzdX/ExkWxkxE5DoFtiOz6s3EP6+6tMrG12HGpEotlWSxKU45sgma/Y4GTFNi+cQRTDRzxyIywhoT6xIquRSC1Z/XSeuyFjh+71fqN3keRTiDc7iAAK6gDnfQgCYQeIIXeIN3T3mv3of3uWgtePnMKSzB+/oF6o6PKg==</latexit><latexit sha1_base64="NdlYCgQ89c6hGAcIZLqtQFJSAmA=">AAAB7nicZVBNSwMxEJ2tX7V+VT16CZaCp7LrRY9FLx4r2g9ol5JNs21skg1JVihL/4MnQUG8+n88+W9M20Vs+2Dg8d4MM/MixZmxvv/jFTY2t7Z3irulvf2Dw6Py8UnLJKkmtEkSnuhOhA3lTNKmZZbTjtIUi4jTdjS+nfntZ6oNS+SjnSgaCjyULGYEWye1eg9sKHC/XPFr/hxonQQ5qUCORr/83RskJBVUWsKxMd3AVzbMsLaMcDot9VJDFSZjPKRdRyUW1ITZ/NopqjplgOJEu5IWzdX/ExkWxkxE5DoFtiOz6s3EP6+6tMrG12HGpEotlWSxKU45sgma/Y4GTFNi+cQRTDRzxyIywhoT6xIquRSC1Z/XSeuyFjh+71fqN3keRTiDc7iAAK6gDnfQgCYQeIIXeIN3T3mv3of3uWgtePnMKSzB+/oF6o6PKg==</latexit><latexit sha1_base64="NdlYCgQ89c6hGAcIZLqtQFJSAmA=">AAAB7nicZVBNSwMxEJ2tX7V+VT16CZaCp7LrRY9FLx4r2g9ol5JNs21skg1JVihL/4MnQUG8+n88+W9M20Vs+2Dg8d4MM/MixZmxvv/jFTY2t7Z3irulvf2Dw6Py8UnLJKkmtEkSnuhOhA3lTNKmZZbTjtIUi4jTdjS+nfntZ6oNS+SjnSgaCjyULGYEWye1eg9sKHC/XPFr/hxonQQ5qUCORr/83RskJBVUWsKxMd3AVzbMsLaMcDot9VJDFSZjPKRdRyUW1ITZ/NopqjplgOJEu5IWzdX/ExkWxkxE5DoFtiOz6s3EP6+6tMrG12HGpEotlWSxKU45sgma/Y4GTFNi+cQRTDRzxyIywhoT6xIquRSC1Z/XSeuyFjh+71fqN3keRTiDc7iAAK6gDnfQgCYQeIIXeIN3T3mv3of3uWgtePnMKSzB+/oF6o6PKg==</latexit><latexit sha1_base64="NdlYCgQ89c6hGAcIZLqtQFJSAmA=">AAAB7nicZVBNSwMxEJ2tX7V+VT16CZaCp7LrRY9FLx4r2g9ol5JNs21skg1JVihL/4MnQUG8+n88+W9M20Vs+2Dg8d4MM/MixZmxvv/jFTY2t7Z3irulvf2Dw6Py8UnLJKkmtEkSnuhOhA3lTNKmZZbTjtIUi4jTdjS+nfntZ6oNS+SjnSgaCjyULGYEWye1eg9sKHC/XPFr/hxonQQ5qUCORr/83RskJBVUWsKxMd3AVzbMsLaMcDot9VJDFSZjPKRdRyUW1ITZ/NopqjplgOJEu5IWzdX/ExkWxkxE5DoFtiOz6s3EP6+6tMrG12HGpEotlWSxKU45sgma/Y4GTFNi+cQRTDRzxyIywhoT6xIquRSC1Z/XSeuyFjh+71fqN3keRTiDc7iAAK6gDnfQgCYQeIIXeIN3T3mv3of3uWgtePnMKSzB+/oF6o6PKg==</latexit><latexit sha1_base64="oc6H+PulcLMExhNF/ejye1cK58g=">AAAB7nicZVBNSwMxEJ2tX7V+VT16CZaCp7LrQT0WvXisaD+gXUo2zbaxSXZJskJZ+h88CQri1f/jyX9jut2KrQ8GHu/NMDMviDnTxnW/ncLa+sbmVnG7tLO7t39QPjxq6ShRhDZJxCPVCbCmnEnaNMxw2okVxSLgtB2Mb2Z++4kqzSL5YCYx9QUeShYygo2VWr17NhS4X664NTcD+k+8nFQgR6Nf/uoNIpIIKg3hWOuu58bGT7EyjHA6LfUSTWNMxnhIu5ZKLKj20+zaKapaZYDCSNmSBmXq34kUC60nIrCdApuRXvVm4q9XXVplwis/ZTJODJVkvilMODIRmv2OBkxRYvjEEkwUs8ciMsIKE2MTKmUpXCyeXyWLFFrnNc/yO7dSv87zKMIJnMIZeHAJdbiFBjSBwCM8wyu8ObHz4rw7H/PWgpPPHMMSnM8f8RiPOQ==</latexit><latexit sha1_base64="oc6H+PulcLMExhNF/ejye1cK58g=">AAAB7nicZVBNSwMxEJ2tX7V+VT16CZaCp7LrQT0WvXisaD+gXUo2zbaxSXZJskJZ+h88CQri1f/jyX9jut2KrQ8GHu/NMDMviDnTxnW/ncLa+sbmVnG7tLO7t39QPjxq6ShRhDZJxCPVCbCmnEnaNMxw2okVxSLgtB2Mb2Z++4kqzSL5YCYx9QUeShYygo2VWr17NhS4X664NTcD+k+8nFQgR6Nf/uoNIpIIKg3hWOuu58bGT7EyjHA6LfUSTWNMxnhIu5ZKLKj20+zaKapaZYDCSNmSBmXq34kUC60nIrCdApuRXvVm4q9XXVplwis/ZTJODJVkvilMODIRmv2OBkxRYvjEEkwUs8ciMsIKE2MTKmUpXCyeXyWLFFrnNc/yO7dSv87zKMIJnMIZeHAJdbiFBjSBwCM8wyu8ObHz4rw7H/PWgpPPHMMSnM8f8RiPOQ==</latexit>

X,Y
<latexit sha1_base64="JurBUFgjn+iUGBSXXdQP5pgzkGY=">AAAB63icZVBNSwMxEJ2tX7V+VT3qIVgKHqTsetFj0YvHivZD2qVk02wbmmSXJCuUpT/Bk6AgXv1Fnvw3ZrdFbPtg4PHeDDPzgpgzbVz3xymsrW9sbhW3Szu7e/sH5cOjlo4SRWiTRDxSnQBrypmkTcMMp51YUSwCTtvB+Dbz289UaRbJRzOJqS/wULKQEWys9NC5eOqXK27NzYFWiTcnlfop5Gj0y9+9QUQSQaUhHGvd9dzY+ClWhhFOp6VeommMyRgPaddSiQXVfpqfOkVVqwxQGClb0qBc/T+RYqH1RAS2U2Az0steJv551YVVJrz2UybjxFBJZpvChCMToexxNGCKEsMnlmCimD0WkRFWmBgbT8mm4C3/vEpalzXP8nsbx80sDijCCZzBOXhwBXW4gwY0gcAQXuAN3h3hvDofzuesteDMZ45hAc7XL8Udjfg=</latexit><latexit sha1_base64="JurBUFgjn+iUGBSXXdQP5pgzkGY=">AAAB63icZVBNSwMxEJ2tX7V+VT3qIVgKHqTsetFj0YvHivZD2qVk02wbmmSXJCuUpT/Bk6AgXv1Fnvw3ZrdFbPtg4PHeDDPzgpgzbVz3xymsrW9sbhW3Szu7e/sH5cOjlo4SRWiTRDxSnQBrypmkTcMMp51YUSwCTtvB+Dbz289UaRbJRzOJqS/wULKQEWys9NC5eOqXK27NzYFWiTcnlfop5Gj0y9+9QUQSQaUhHGvd9dzY+ClWhhFOp6VeommMyRgPaddSiQXVfpqfOkVVqwxQGClb0qBc/T+RYqH1RAS2U2Az0steJv551YVVJrz2UybjxFBJZpvChCMToexxNGCKEsMnlmCimD0WkRFWmBgbT8mm4C3/vEpalzXP8nsbx80sDijCCZzBOXhwBXW4gwY0gcAQXuAN3h3hvDofzuesteDMZ45hAc7XL8Udjfg=</latexit><latexit sha1_base64="JurBUFgjn+iUGBSXXdQP5pgzkGY=">AAAB63icZVBNSwMxEJ2tX7V+VT3qIVgKHqTsetFj0YvHivZD2qVk02wbmmSXJCuUpT/Bk6AgXv1Fnvw3ZrdFbPtg4PHeDDPzgpgzbVz3xymsrW9sbhW3Szu7e/sH5cOjlo4SRWiTRDxSnQBrypmkTcMMp51YUSwCTtvB+Dbz289UaRbJRzOJqS/wULKQEWys9NC5eOqXK27NzYFWiTcnlfop5Gj0y9+9QUQSQaUhHGvd9dzY+ClWhhFOp6VeommMyRgPaddSiQXVfpqfOkVVqwxQGClb0qBc/T+RYqH1RAS2U2Az0steJv551YVVJrz2UybjxFBJZpvChCMToexxNGCKEsMnlmCimD0WkRFWmBgbT8mm4C3/vEpalzXP8nsbx80sDijCCZzBOXhwBXW4gwY0gcAQXuAN3h3hvDofzuesteDMZ45hAc7XL8Udjfg=</latexit><latexit sha1_base64="JurBUFgjn+iUGBSXXdQP5pgzkGY=">AAAB63icZVBNSwMxEJ2tX7V+VT3qIVgKHqTsetFj0YvHivZD2qVk02wbmmSXJCuUpT/Bk6AgXv1Fnvw3ZrdFbPtg4PHeDDPzgpgzbVz3xymsrW9sbhW3Szu7e/sH5cOjlo4SRWiTRDxSnQBrypmkTcMMp51YUSwCTtvB+Dbz289UaRbJRzOJqS/wULKQEWys9NC5eOqXK27NzYFWiTcnlfop5Gj0y9+9QUQSQaUhHGvd9dzY+ClWhhFOp6VeommMyRgPaddSiQXVfpqfOkVVqwxQGClb0qBc/T+RYqH1RAS2U2Az0steJv551YVVJrz2UybjxFBJZpvChCMToexxNGCKEsMnlmCimD0WkRFWmBgbT8mm4C3/vEpalzXP8nsbx80sDijCCZzBOXhwBXW4gwY0gcAQXuAN3h3hvDofzuesteDMZ45hAc7XL8Udjfg=</latexit><latexit sha1_base64="3hiPQj5bW9cH6n4bGTnoHTUguwg=">AAAB63icZVBNSwMxEJ2tX7V+VT3qIVgKHqTselCPRS8eK9oPaZeSTbNtaJJdkqxQlv4ET4KCePUXefLfmG5bsfXBwOO9GWbmBTFn2rjut5NbWV1b38hvFra2d3b3ivsHDR0litA6iXikWgHWlDNJ64YZTluxolgEnDaD4c3Ebz5RpVkkH8wopr7AfclCRrCx0n3r7LFbLLkVNwP6T7wZKVWPIUOtW/zq9CKSCCoN4VjrtufGxk+xMoxwOi50Ek1jTIa4T9uWSiyo9tPs1DEqW6WHwkjZkgZl6t+JFAutRyKwnQKbgV72JuKvV15YZcIrP2UyTgyVZLopTDgyEZo8jnpMUWL4yBJMFLPHIjLAChNj4ylkKVzMn18m8xQa5xXP8jsbx/U0DsjDEZzAKXhwCVW4hRrUgUAfnuEV3hzhvDjvzse0NefMZg5hAc7nD8unjgc=</latexit><latexit sha1_base64="/vvwOE9ZL7QiOeL8OZLW22NDDdQ=">AAAB63icZVBNSwMxEJ31s9avqkcvwVLwIGXXg3osevFY0X5Iu5Rsmm1Dk+ySZIWy9Cd4EhTEq7/Ik//GdLsVWx8MPN6bYWZeEHOmjet+Oyura+sbm4Wt4vbO7t5+6eCwqaNEEdogEY9UO8CaciZpwzDDaTtWFIuA01Ywupn6rSeqNIvkgxnH1Bd4IFnICDZWum+fPfZKZbfqZkD/iZeTMuSo90pf3X5EEkGlIRxr3fHc2PgpVoYRTifFbqJpjMkID2jHUokF1X6anTpBFav0URgpW9KgTP07kWKh9VgEtlNgM9TL3lT89SoLq0x45adMxomhksw2hQlHJkLTx1GfKUoMH1uCiWL2WESGWGFibDzFLIWL+fPLZJ5C87zqWX7nlmvXeR4FOIYTOAUPLqEGt1CHBhAYwDO8wpsjnBfn3fmYta44+cwRLMD5/AFOV42r</latexit>



Ω′ = M
18
19
T

(
M2

XMΣ

)− 6
19

<latexit sha1_base64="292YQlqVIgYVEba6sXa6Ee5z+F4="></latexit><latexit sha1_base64="46wWcinU0gvSdSTytRulTlIs+QM="></latexit><latexit sha1_base64="46wWcinU0gvSdSTytRulTlIs+QM="></latexit><latexit sha1_base64="46wWcinU0gvSdSTytRulTlIs+QM="></latexit><latexit sha1_base64="FPkKzcM5n2y6iZ3RLjDaJAHmEls="></latexit><latexit sha1_base64="WVjGSxIfjgjC7CgtqLAHToOrGOM="></latexit>

T ′ = M
4
19
T

(
M2

XMΣ

) 5
19

<latexit sha1_base64="aMtnGVfgIIvzFsEOWjeSu48PSiE="></latexit><latexit sha1_base64="Wa/zNmKS6MLgsDaHA6e+3SVIW1Q="></latexit><latexit sha1_base64="Wa/zNmKS6MLgsDaHA6e+3SVIW1Q="></latexit><latexit sha1_base64="Wa/zNmKS6MLgsDaHA6e+3SVIW1Q="></latexit><latexit sha1_base64="lKKlrPx6bHAafACxjuzN2pWCb3o="></latexit><latexit sha1_base64="7PPBtVH53hMFgth+DGwpek3ynaA="></latexit>

Minimal SU(5)

bTi =

(
2

5
, 0, 1

)

<latexit sha1_base64="O7R/k2gJ43GmSgSpif/Jywq7DE0=">AAACEXicZZDJSgNBEIZr4hbjFvUkXhpFVAhhJiB6EaJePEZINJCJoafTkzTpWeiuEcKQR/DkC3j17ElQEK8ePfk2dhbE5YeGj7+qqK7fi6XQaNufVmZqemZ2LjufW1hcWl7Jr65d6ihRjNdYJCNV96jmUoS8hgIlr8eK08CT/MrrnQ3rVzdcaRGFVezHvBnQTih8wSgaq5Xf9VriukqOiSu5j3uuryhLS4P0YFAgdoE4xFWi08X9Vn7bLtojkf/gTGC7fLLxcA8AlVb+w21HLAl4iExSrRuOHWMzpQoFk3yQcxPNY8p6tMMbBkMacN1MRwcNyI5x2sSPlHkhkpH7cyKlgdb9wDOdAcWu/lsbmt+1nV+r0D9qpiKME+QhG2/yE0kwIsN4SFsozlD2DVCmhPksYV1qQkETYs6k4Py9+T9cloqO4QsTxymMlYVN2II9cOAQynAOFagBg1t4hGd4se6sJ+vVehu3ZqzJzDr8kvX+BUadnM4=</latexit><latexit sha1_base64="LHzH2eQ2wERt7pKS8JAoMyL6oSI="></latexit><latexit sha1_base64="LHzH2eQ2wERt7pKS8JAoMyL6oSI="></latexit><latexit sha1_base64="LHzH2eQ2wERt7pKS8JAoMyL6oSI="></latexit><latexit sha1_base64="naYHFKwOLNq5Px4Fst/2AKc49FI="></latexit><latexit sha1_base64="Y9NCk5xaaJnoKV/MYDWXh3MQT9I=">AAACEXicZZDJSgNBEIZ74hbjNurRS2MIRghhJuByEYJePEbIBpkYejo9SZOehe4aIQx5BE8+iidBQbx69OTb2NnExB8aPv6qorp+NxJcgWV9G6mV1bX1jfRmZmt7Z3fP3D+oqzCWlNVoKELZdIliggesBhwEa0aSEd8VrOEObsb1xgOTiodBFYYRa/ukF3CPUwLa6pgnboffV/EVdgTzIO94ktCkNErORgVsFbCNHcl7fTjtmFmraE2E/4M9gyyaqdIxv5xuSGOfBUAFUaplWxG0EyKBU8FGGSdWLCJ0QHqspTEgPlPtZHLQCOe008VeKPULAE/cvxMJ8ZUa+q7u9An01XJtbP7WcgurwLtsJzyIYmABnW7yYoEhxON4cJdLRkEMNRAquf4spn2iQwEdYmaSwvn8+GWYp1AvFW3Nd1a2fD3LI42O0DHKIxtdoDK6RRVUQxQ9omf0it6MJ+PFeDc+pq0pYzZziBZkfP4Av3Ga+g==</latexit>

bXi = (−10,−6,−4)
<latexit sha1_base64="U4e0lbTt3EBfIgGVykIoQl4PKG8=">AAACC3icZVDLSgNBEOyNrxhfqx69jIqgYGRXRL0IQS8eIxgTcNcwO5lNhsw+mOkVQsjZk//gD3gSFMSrX+DJv3HyQIwpaCiquunuClIpNDrOt5Wbmp6ZncvPFxYWl5ZX7NW1G51kivEKS2SiagHVXIqYV1Cg5LVUcRoFkleD9kXfr95zpUUSX2Mn5X5Em7EIBaNopLq9GdTFXY2cEU/yEHeLrrNPisemjoinRLOFe3V72zlwBiCTxB2R7dIW5J4AoFy3v7xGwrKIx8gk1frWdVL0u1ShYJL3Cl6meUpZmzb5raExjbj2u4NXemTHKA0SJspUjGSg/p3o0kjrThSYzohiS//3+uKvtzO2CsNTvyviNEMes+GmMJMEE9IPhjSE4gxlxxDKlDDHEtaiijI08RVMCu7/nyfJzeGBa/iVieMchsjDBmzBLrhwAiW4hDJUgMEDPMMrvFmP1ov1bn0MW3PWaGYdxmB9/gDDE5hZ</latexit><latexit sha1_base64="5JpvvVtyH6CyM3Vn5dDOSSqgHZs=">AAACC3icZVDLSgNBEOyN7/haFbzoYUwIRDCyK6JeBNGLRwVjAkkMs5PZZHD2wUyvEBbPnvwGv8CDCAri1S/w5N84SUSMKWgoqrrp7vJiKTQ6zpeVGRufmJyansnOzs0vLNpLy5c6ShTjZRbJSFU9qrkUIS+jQMmrseI08CSveNcnPb9yw5UWUXiB3Zg3AtoOhS8YRSM17Q2vKa6q5JDUJfexWHKdLVLaM7VL6kq0O7jZtPPOttMHGSXuD8kf5SDzsPq0fta0P+utiCUBD5FJqnXNdWJspFShYJLfZuuJ5jFl17TNa4aGNOC6kfZfuSUFo7SIHylTIZK++ncipYHW3cAznQHFjv7v9cRfrzC0Cv2DRirCOEEessEmP5EEI9ILhrSE4gxl1xDKlDDHEtahijI08WVNCu7/n0fJ5c62a/i5ieMYBpiGNchBEVzYhyM4hTMoA4M7eIQXeLXurWfrzXoftGasn5kVGIL18Q3x6Jk7</latexit><latexit sha1_base64="5JpvvVtyH6CyM3Vn5dDOSSqgHZs=">AAACC3icZVDLSgNBEOyN7/haFbzoYUwIRDCyK6JeBNGLRwVjAkkMs5PZZHD2wUyvEBbPnvwGv8CDCAri1S/w5N84SUSMKWgoqrrp7vJiKTQ6zpeVGRufmJyansnOzs0vLNpLy5c6ShTjZRbJSFU9qrkUIS+jQMmrseI08CSveNcnPb9yw5UWUXiB3Zg3AtoOhS8YRSM17Q2vKa6q5JDUJfexWHKdLVLaM7VL6kq0O7jZtPPOttMHGSXuD8kf5SDzsPq0fta0P+utiCUBD5FJqnXNdWJspFShYJLfZuuJ5jFl17TNa4aGNOC6kfZfuSUFo7SIHylTIZK++ncipYHW3cAznQHFjv7v9cRfrzC0Cv2DRirCOEEessEmP5EEI9ILhrSE4gxl1xDKlDDHEtahijI08WVNCu7/n0fJ5c62a/i5ieMYBpiGNchBEVzYhyM4hTMoA4M7eIQXeLXurWfrzXoftGasn5kVGIL18Q3x6Jk7</latexit><latexit sha1_base64="5JpvvVtyH6CyM3Vn5dDOSSqgHZs=">AAACC3icZVDLSgNBEOyN7/haFbzoYUwIRDCyK6JeBNGLRwVjAkkMs5PZZHD2wUyvEBbPnvwGv8CDCAri1S/w5N84SUSMKWgoqrrp7vJiKTQ6zpeVGRufmJyansnOzs0vLNpLy5c6ShTjZRbJSFU9qrkUIS+jQMmrseI08CSveNcnPb9yw5UWUXiB3Zg3AtoOhS8YRSM17Q2vKa6q5JDUJfexWHKdLVLaM7VL6kq0O7jZtPPOttMHGSXuD8kf5SDzsPq0fta0P+utiCUBD5FJqnXNdWJspFShYJLfZuuJ5jFl17TNa4aGNOC6kfZfuSUFo7SIHylTIZK++ncipYHW3cAznQHFjv7v9cRfrzC0Cv2DRirCOEEessEmP5EEI9ILhrSE4gxl1xDKlDDHEtahijI08WVNCu7/n0fJ5c62a/i5ieMYBpiGNchBEVzYhyM4hTMoA4M7eIQXeLXurWfrzXoftGasn5kVGIL18Q3x6Jk7</latexit><latexit sha1_base64="A4CUygNX6llJo9XH3gpjjzrryZE=">AAACC3icZVDLSgNBEOyN7/haFbzoYUwQFIzsiqgXIejFYwQTA0kMs5PZZMjsg5leIQTPnvwGv8CDCAri1S/w5N84eShGCxqKqm66u7xYCo2O82mlxsYnJqemZ9Kzc/MLi/bScklHiWK8yCIZqbJHNZci5EUUKHk5VpwGnuSXXvu0519ec6VFFF5gJ+a1gDZD4QtG0Uh1e8Ori6syOSZVyX3cyrnODskdmNonVSWaLdyu21ln1+mD/CfukGTzGUjdrz6uF+r2R7URsSTgITJJta64Toy1LlUomOQ36WqieUxZmzZ5xdCQBlzXuv1XbsimURrEj5SpEElf/T3RpYHWncAznQHFlv7r9cQfb3NkFfpHta4I4wR5yAab/EQSjEgvGNIQijOUHUMoU8IcS1iLKsrQxJfup3Dw/fxf8p1CaW/XNfzcxHECA0zDGmRgC1w4hDycQQGKwOAWHuAZXqw768l6td4GrSlrOLMCI7DevwD4cplK</latexit><latexit sha1_base64="Ji3sQPkjeVXiwhW0A4RyCJzHwJU=">AAACC3icZVDLSgNBEJyNrxhfqx69jIZABBN2RaIXIejFYwTzgCSG2clsMmT2wUyvEELOnvwUT4KCePULPPk3TjYbMbGgoajqprvLCQVXYFnfRmppeWV1Lb2e2djc2t4xd/dqKogkZVUaiEA2HKKY4D6rAgfBGqFkxHMEqzuD64lff2BS8cC/g2HI2h7p+dzllICWOuah0+H3DXyJW4K5kC/Y1gkulHSd4ZbkvT4cd8ysVbRi4P/ETkgWJah0zK9WN6CRx3yggijVtK0Q2iMigVPBxplWpFhI6ID0WFNTn3hMtUfxK2Oc00oXu4HU5QOO1b8TI+IpNfQc3ekR6KtFbyL+erm5VeBetEfcDyNgPp1uciOBIcCTYHCXS0ZBDDUhVHJ9LKZ9IgkFHV8mTqE0e36RzFKonRZtzW+tbPkqySONDtARyiMbnaMyukEVVEUUPaJn9IrejCfjxXg3PqatKSOZ2UdzMD5/AGnCl2Q=</latexit>

bΣi = (0, 2, 3)
<latexit sha1_base64="il5r2kEfmMagjQRfH7gtw7HieXY=">AAACDHicZZDLSgNBEEVr4ivG16hLN00koCBhJi50IwTduIxoouCMoafTkzTpedBdI4Qhe1d+g1/gSlAQt/6AK//GTiJi9ELD4VYV1XWDVAqNjvNpFWZm5+YXioulpeWV1TV7faOlk0wx3mSJTNRVQDWXIuZNFCj5Vao4jQLJL4P+yah+ecuVFkl8gYOU+xHtxiIUjKKx2nY5aIsb71x0I0qOiCd5iDvOHqntkX3iKdHt4W7b3naqzljkP7jfsF0vQ+EBABpt+8PrJCyLeIxMUq2vXSdFP6cKBZN8WPIyzVPK+rTLrw3GNOLaz8e3DEnFOB0SJsq8GMnY/T2R00jrQRSYzohiT/+tjcyfWmVqFYaHfi7iNEMes8mmMJMEEzJKhnSE4gzlwABlSpjPEtajijI0+ZVMCu7fm/9Dq1Z1DZ+ZOI5hoiJsQRl2wIUDqMMpNKAJDO7gEZ7hxbq3nqxX623SWrC+ZzZhStb7F+CUmZs=</latexit><latexit sha1_base64="1eugI6Ic9iG4+5R95spIHbfNswo=">AAACDHicZZDLSgNBEEVr4ivG16jgRhdNRIgQwowudCME3biMaDTgxNDT6Uma9DzorhFCcO/KX/APBEFQELf+gCv/xs4DMfFCw+FWFdV1/UQKjY7zbWWmpmdm57LzuYXFpeUVe3XtUsepYrzKYhmrmk81lyLiVRQoeS1RnIa+5Fd+56Rfv7rlSos4usBuwushbUUiEIyisRp23m+IG+9ctEJKjogneYAFp0j2imSfeEq02rjbsLedkjMQ+Q/uCLbLecg8bjxvVRr2l9eMWRryCJmkWl+7ToL1HlUomOR3OS/VPKGsQ1v82mBEQ67rvcEtd2THOE0SxMq8CMnA/TvRo6HW3dA3nSHFtp6s9c3f2s7YKgwO6z0RJSnyiA03BakkGJN+MqQpFGcouwYoU8J8lrA2VZShyS9nUnAnb/4Pl3sl1/CZieMYhsrCJuShAC4cQBlOoQJVYHAPT/AKb9aD9WK9Wx/D1ow1mlmHMVmfPw94mn0=</latexit><latexit sha1_base64="1eugI6Ic9iG4+5R95spIHbfNswo=">AAACDHicZZDLSgNBEEVr4ivG16jgRhdNRIgQwowudCME3biMaDTgxNDT6Uma9DzorhFCcO/KX/APBEFQELf+gCv/xs4DMfFCw+FWFdV1/UQKjY7zbWWmpmdm57LzuYXFpeUVe3XtUsepYrzKYhmrmk81lyLiVRQoeS1RnIa+5Fd+56Rfv7rlSos4usBuwushbUUiEIyisRp23m+IG+9ctEJKjogneYAFp0j2imSfeEq02rjbsLedkjMQ+Q/uCLbLecg8bjxvVRr2l9eMWRryCJmkWl+7ToL1HlUomOR3OS/VPKGsQ1v82mBEQ67rvcEtd2THOE0SxMq8CMnA/TvRo6HW3dA3nSHFtp6s9c3f2s7YKgwO6z0RJSnyiA03BakkGJN+MqQpFGcouwYoU8J8lrA2VZShyS9nUnAnb/4Pl3sl1/CZieMYhsrCJuShAC4cQBlOoQJVYHAPT/AKb9aD9WK9Wx/D1ow1mlmHMVmfPw94mn0=</latexit><latexit sha1_base64="1eugI6Ic9iG4+5R95spIHbfNswo=">AAACDHicZZDLSgNBEEVr4ivG16jgRhdNRIgQwowudCME3biMaDTgxNDT6Uma9DzorhFCcO/KX/APBEFQELf+gCv/xs4DMfFCw+FWFdV1/UQKjY7zbWWmpmdm57LzuYXFpeUVe3XtUsepYrzKYhmrmk81lyLiVRQoeS1RnIa+5Fd+56Rfv7rlSos4usBuwushbUUiEIyisRp23m+IG+9ctEJKjogneYAFp0j2imSfeEq02rjbsLedkjMQ+Q/uCLbLecg8bjxvVRr2l9eMWRryCJmkWl+7ToL1HlUomOR3OS/VPKGsQ1v82mBEQ67rvcEtd2THOE0SxMq8CMnA/TvRo6HW3dA3nSHFtp6s9c3f2s7YKgwO6z0RJSnyiA03BakkGJN+MqQpFGcouwYoU8J8lrA2VZShyS9nUnAnb/4Pl3sl1/CZieMYhsrCJuShAC4cQBlOoQJVYHAPT/AKb9aD9WK9Wx/D1ow1mlmHMVmfPw94mn0=</latexit><latexit sha1_base64="48UB/i3a8/1szbJYYSLPNLAzOL0=">AAACDHicZZDJSgNBEIZr4hbjFhW86KGJCBFCmFFQL0LQi8eIxgQyMfR0epImPQvdNUII3j35Cr6BIAgK4tUX8OTb2FkUlx8aPv6qorp+L5ZCo21/WKmJyanpmfRsZm5+YXEpu7xyoaNEMV5hkYxUzaOaSxHyCgqUvBYrTgNP8qrXPR7Uq1dcaRGF59iLeSOg7VD4glE0VjOb85ri0j0T7YCSQ+JK7mPeLpCdAtklrhLtDm43s5t20R6K/AdnDJulHKTu1h42ys3su9uKWBLwEJmkWtcdO8ZGnyoUTPLrjJtoHlPWpW1eNxjSgOtGf3jLNdkyTov4kTIvRDJ0f070aaB1L/BMZ0Cxo//WBuZ3bevXKvQPGn0RxgnykI02+YkkGJFBMqQlFGcoewYoU8J8lrAOVZShyS8zTGHv6/i/8JXCxU7RMXxq4jiCkdKwDjnIgwP7UIITKEMFGNzAPTzBs3VrPVov1uuoNWWNZ1bhl6y3TxYCmow=</latexit><latexit sha1_base64="CV4ns7CyDb7ji2jspE1gjBSRUZQ=">AAACDHicZZDLSgMxFIYz9VbrbdSlm9BSqFDKtIK6EYpuXFa0F+jUkkkzbWjmQnJGKEP3rnwUV4KCuPUFXPk2pu1UbP0h8PGfczg5vxMKrsCyvo3Uyura+kZ6M7O1vbO7Z+4fNFQQScrqNBCBbDlEMcF9VgcOgrVCyYjnCNZ0hleTevOBScUD/w5GIet4pO9zl1MC2uqaWafL7+1b3vcIvsC2YC4UrCKuFPEJtiXvD+C4a+askjUV/g/lBHIoUa1rftm9gEYe84EKolS7bIXQiYkETgUbZ+xIsZDQIemztkafeEx14uktY5zXTg+7gdTPBzx1/07ExFNq5Dm60yMwUMu1iflbyy+sAve8E3M/jID5dLbJjQSGAE+SwT0uGQUx0kCo5PqzmA6IJBR0fplpCqfz45dhnkKjUiprvrFy1cskjzQ6QllUQGV0hqroGtVQHVH0iJ7RK3oznowX4934mLWmjGTmEC3I+PwBh0OYpg==</latexit>

5H + 5H
<latexit sha1_base64="Nn4kfHr42agm0uDWbWW5arQ8LRU=">AAACCXicZZDLSsNAFIZP6q3WW1RcuXCwFAShJILosuimywr2Am0ok+mkHTq5MDMRSii4caUv4DO4EhTErY/gyrdxkhax7YGBj//c5vxuxJlUlvVj5JaWV1bX8uuFjc2t7R1zd68hw1gQWichD0XLxZJyFtC6YorTViQo9l1Om+7wOs0376iQLAxu1Siijo/7AfMYwUpLXfMo6bgeOh93q+gUZdwJdX06LlO7ZtEqW1mgRbCnUKwcPD/dA0Cta353eiGJfRoowrGUbduKlJNgoRjhdFzoxJJGmAxxn7Y1Btin0kmyQ8aopJUe8kKhX6BQpv7vSLAv5ch3daWP1UDO51LxL1eaWaW8SydhQRQrGpDJJi/mSIUotQX1mKBE8ZEGTATTn0VkgAUmSptX0C7Y8zcvQuOsbGu+0XZcwSTycAjHcAI2XEAFqlCDOhB4gBd4g3fj0Xg1PozPSWnOmPbsw0wYX7+yvJp9</latexit><latexit sha1_base64="dM1NVXdUtq2/WyqdyyztZXudTKI=">AAACCXicZZDLSsNAFIYn9VZbL1Fx5cLBWigIkgiiy6KbLivYC7QhTKaTdugkE2YmQgl150pfwGdwJSiIWx/BlW/jJC1i2wMDH/+5zfm9iFGpLOvHyC0tr6yu5dcLxY3NrW1zZ7cpeSwwaWDOuGh7SBJGQ9JQVDHSjgRBgcdIyxtep/nWHRGS8vBWjSLiBKgfUp9ipLTkmodJ1/Ph+ditwROYcZfr+nRcprpmyTq1soCLYE+hVN1/frqvHBfrrvnd7XEcByRUmCEpO7YVKSdBQlHMyLjQjSWJEB6iPuloDFFApJNkh4xhWSs96HOhX6hgpv7vSFAg5SjwdGWA1EDO51LxL1eeWaX8SyehYRQrEuLJJj9mUHGY2gJ7VBCs2EgDwoLqz0I8QAJhpc0raBfs+ZsXoXl2amu+0XZcgUnkwQE4AhVggwtQBTVQBw2AwQN4AW/g3Xg0Xo0P43NSmjOmPXtgJoyvXyTHmtI=</latexit><latexit sha1_base64="dM1NVXdUtq2/WyqdyyztZXudTKI=">AAACCXicZZDLSsNAFIYn9VZbL1Fx5cLBWigIkgiiy6KbLivYC7QhTKaTdugkE2YmQgl150pfwGdwJSiIWx/BlW/jJC1i2wMDH/+5zfm9iFGpLOvHyC0tr6yu5dcLxY3NrW1zZ7cpeSwwaWDOuGh7SBJGQ9JQVDHSjgRBgcdIyxtep/nWHRGS8vBWjSLiBKgfUp9ipLTkmodJ1/Ph+ditwROYcZfr+nRcprpmyTq1soCLYE+hVN1/frqvHBfrrvnd7XEcByRUmCEpO7YVKSdBQlHMyLjQjSWJEB6iPuloDFFApJNkh4xhWSs96HOhX6hgpv7vSFAg5SjwdGWA1EDO51LxL1eeWaX8SyehYRQrEuLJJj9mUHGY2gJ7VBCs2EgDwoLqz0I8QAJhpc0raBfs+ZsXoXl2amu+0XZcgUnkwQE4AhVggwtQBTVQBw2AwQN4AW/g3Xg0Xo0P43NSmjOmPXtgJoyvXyTHmtI=</latexit><latexit sha1_base64="dM1NVXdUtq2/WyqdyyztZXudTKI=">AAACCXicZZDLSsNAFIYn9VZbL1Fx5cLBWigIkgiiy6KbLivYC7QhTKaTdugkE2YmQgl150pfwGdwJSiIWx/BlW/jJC1i2wMDH/+5zfm9iFGpLOvHyC0tr6yu5dcLxY3NrW1zZ7cpeSwwaWDOuGh7SBJGQ9JQVDHSjgRBgcdIyxtep/nWHRGS8vBWjSLiBKgfUp9ipLTkmodJ1/Ph+ditwROYcZfr+nRcprpmyTq1soCLYE+hVN1/frqvHBfrrvnd7XEcByRUmCEpO7YVKSdBQlHMyLjQjSWJEB6iPuloDFFApJNkh4xhWSs96HOhX6hgpv7vSFAg5SjwdGWA1EDO51LxL1eeWaX8SyehYRQrEuLJJj9mUHGY2gJ7VBCs2EgDwoLqz0I8QAJhpc0raBfs+ZsXoXl2amu+0XZcgUnkwQE4AhVggwtQBTVQBw2AwQN4AW/g3Xg0Xo0P43NSmjOmPXtgJoyvXyTHmtI=</latexit><latexit sha1_base64="MLsFAUNJpLI/+WDDSyQ4MUgxSdY=">AAACCXicZZDLSsNAFIYn9VZbL1Fx5cLBWigIkghelkU3XVawF2hCmEwn7dDJhZmJUELdudIX8BlcCQri1kdw5ds4SVux9cDAx39uc343YlRIw/jWcguLS8sr+dVCcW19Y1Pf2m6KMOaYNHDIQt52kSCMBqQhqWSkHXGCfJeRlju4SvOtW8IFDYMbOYyI7aNeQD2KkVSSo+8nluvB05FTg0cwYytU9em4THX0knFsZAH/gzmBUnX36fGuclisO/qX1Q1x7JNAYoaE6JhGJO0EcUkxI6OCFQsSITxAPdJRGCCfCDvJDhnBslK60Au5eoGEmfq3I0G+EEPfVZU+kn0xn0vF31x5ZpX0LuyEBlEsSYDHm7yYQRnC1BbYpZxgyYYKEOZUfRbiPuIIS2VeIXPhbHr8PExdaJ4cm4qvlR2XYBx5sAcOQAWY4BxUQQ3UQQNgcA+ewSt40x60F+1d+xiX5rRJzw6YCe3zBytRmuE=</latexit><latexit sha1_base64="u77Ospx0cdvLmb4doZKaassY2rA=">AAACCXicZZDLSsNAFIYn9VbrLerShYOlIAglEbwsi266rGAv0IQwmU7aoZNJmJkIJXTpykdxJSiIWx/BlW/jJE3F1gMDH/+5zfn9mFGpLOvbKK2srq1vlDcrW9s7u3vm/kFHRonApI0jFomejyRhlJO2ooqRXiwICn1Guv74Nst3H4iQNOL3ahITN0RDTgOKkdKSZx6njh/Ai6nXhGcwZyfS9dm4XPXMqlW38oD/wS6gCopoeeaXM4hwEhKuMENS9m0rVm6KhKKYkWnFSSSJER6jIelr5Cgk0k3zQ6awppUBDCKhH1cwV/92pCiUchL6ujJEaiSXc5n4m6strFLBtZtSHieKcDzbFCQMqghmtsABFQQrNtGAsKD6sxCPkEBYafMquQuX8+OXYe5C57xua76zqo2bwo8yOAIn4BTY4Ao0QBO0QBtg8AiewSt4M56MF+Pd+JiVloyi5xAshPH5AwxBmJI=</latexit>

24Σ
<latexit sha1_base64="VuxPnPkVCgwKm4wt9g8OlmZlaQE=">AAAB+nicZZDLSsNAFIZPvNZ6i4orN4Ol4KokRdBl0Y3LivYCbQiT6aQdOpOEmUmhxIIP4AsIrgQFceubuPJtnF4Q2/4w8PGfczhn/iDhTGnH+bFWVtfWNzZzW/ntnd29ffvgsK7iVBJaIzGPZTPAinIW0ZpmmtNmIikWAaeNoH89rjcGVCoWR/d6mFBP4G7EQkawNpZv21k7CFH5fOS371hXYOTbBafkTISWwZ1BoXL8/PQIAFXf/m53YpIKGmnCsVIt10m0l2GpGeF0lG+niiaY9HGXtgxGWFDlZZPLR6honA4KY2lepNHE/T+RYaHUUASmU2DdU4u1sflXK86t0uGll7EoSTWNyHRTmHKkYzTOAXWYpETzoQFMJDPHItLDEhNt0sqbFNzFPy9DvVxyDd+aOK5gqhycwCmcgQsXUIEbqEINCAzgBd7g3XqwXq0P63PaumLNZo5gTtbXL2bIlNo=</latexit><latexit sha1_base64="+CFsDhUDGRMYgBTYXEqIgGx7x/s=">AAAB+nicZZDLSgMxFIYz9VZbL6Piyk2wFroqM0XQZdGNy4r2Au0wZNJMG5pkhiRTKGN9Al9AcCUoiFvfxJVvY3pBbPtD4OM/53BO/iBmVGnH+bEya+sbm1vZ7Vx+Z3dv3z44bKgokZjUccQi2QqQIowKUtdUM9KKJUE8YKQZDK4n9eaQSEUjca9HMfE46gkaUoy0sXzbTjtBCCvnY79zR3scQd8uOGVnKrgK7hwK1ePnp8fSWb7m29+dboQTToTGDCnVdp1YeymSmmJGxrlOokiM8AD1SNugQJwoL51ePoZF43RhGEnzhIZT9/9EirhSIx6YTo50Xy3XJuZfrbiwSoeXXkpFnGgi8GxTmDCoIzjJAXapJFizkQGEJTXHQtxHEmFt0sqZFNzlP69Co1J2Dd+aOK7ATFlwAk5BCbjgAlTBDaiBOsBgCF7AG3i3HqxX68P6nLVmrPnMEViQ9fUL2MSVLw==</latexit><latexit sha1_base64="+CFsDhUDGRMYgBTYXEqIgGx7x/s=">AAAB+nicZZDLSgMxFIYz9VZbL6Piyk2wFroqM0XQZdGNy4r2Au0wZNJMG5pkhiRTKGN9Al9AcCUoiFvfxJVvY3pBbPtD4OM/53BO/iBmVGnH+bEya+sbm1vZ7Vx+Z3dv3z44bKgokZjUccQi2QqQIowKUtdUM9KKJUE8YKQZDK4n9eaQSEUjca9HMfE46gkaUoy0sXzbTjtBCCvnY79zR3scQd8uOGVnKrgK7hwK1ePnp8fSWb7m29+dboQTToTGDCnVdp1YeymSmmJGxrlOokiM8AD1SNugQJwoL51ePoZF43RhGEnzhIZT9/9EirhSIx6YTo50Xy3XJuZfrbiwSoeXXkpFnGgi8GxTmDCoIzjJAXapJFizkQGEJTXHQtxHEmFt0sqZFNzlP69Co1J2Dd+aOK7ATFlwAk5BCbjgAlTBDaiBOsBgCF7AG3i3HqxX68P6nLVmrPnMEViQ9fUL2MSVLw==</latexit><latexit sha1_base64="+CFsDhUDGRMYgBTYXEqIgGx7x/s=">AAAB+nicZZDLSgMxFIYz9VZbL6Piyk2wFroqM0XQZdGNy4r2Au0wZNJMG5pkhiRTKGN9Al9AcCUoiFvfxJVvY3pBbPtD4OM/53BO/iBmVGnH+bEya+sbm1vZ7Vx+Z3dv3z44bKgokZjUccQi2QqQIowKUtdUM9KKJUE8YKQZDK4n9eaQSEUjca9HMfE46gkaUoy0sXzbTjtBCCvnY79zR3scQd8uOGVnKrgK7hwK1ePnp8fSWb7m29+dboQTToTGDCnVdp1YeymSmmJGxrlOokiM8AD1SNugQJwoL51ePoZF43RhGEnzhIZT9/9EirhSIx6YTo50Xy3XJuZfrbiwSoeXXkpFnGgi8GxTmDCoIzjJAXapJFizkQGEJTXHQtxHEmFt0sqZFNzlP69Co1J2Dd+aOK7ATFlwAk5BCbjgAlTBDaiBOsBgCF7AG3i3HqxX68P6nLVmrPnMEViQ9fUL2MSVLw==</latexit><latexit sha1_base64="LkhIroZ8wCZre/10ewqbS8T6p2Y=">AAAB+nicZZDLSsNAFIYn9VZbL1Fx5WawFroqSRF1WXTjsqK9QBvCZDpph84kYWZSKLE+gS8guBIUxK1v4sq3cZq2YusPAx//OYdz5vciRqWyrG8js7K6tr6R3czlt7Z3ds29/YYMY4FJHYcsFC0PScJoQOqKKkZakSCIe4w0vcHVpN4cEiFpGNypUUQcjnoB9SlGSluuaSYdz4eV07HbuaU9jqBrFqyylQr+B3sGherh0+ND6SRfc82vTjfEMSeBwgxJ2batSDkJEopiRsa5TixJhPAA9UhbY4A4kU6SXj6GRe10oR8K/QIFU/fvRIK4lCPu6U6OVF8u1ybmb624sEr5F05CgyhWJMDTTX7MoArhJAfYpYJgxUYaEBZUHwtxHwmElU4rl6ZwNv/8MsxTaFTKtuYbHcclmCoLjsAxKAEbnIMquAY1UAcYDMEzeAVvxr3xYrwbH9PWjDGbOQALMj5/AN9OlT4=</latexit><latexit sha1_base64="ChtbzGK7Ti7lxeHCfFCJslx6mBo=">AAAB+nicZZBPS8MwGMbT+W/Of1WPXoJj4Gm0Q9Tj0IvHiW4T1lLSLN3CkrQk6WDUfRNPgoJ49Zt48tuYdZ24+UDgx/O+L++bJ0wYVdpxvq3S2vrG5lZ5u7Kzu7d/YB8edVScSkzaOGaxfAyRIowK0tZUM/KYSIJ4yEg3HN3M6t0xkYrG4kFPEuJzNBA0ohhpYwW2nXlhBBvn08C7pwOOYGBXnbqTC/4Ht4AqKNQK7C+vH+OUE6ExQ0r1XCfRfoakppiRacVLFUkQHqEB6RkUiBPlZ/nlU1gzTh9GsTRPaJi7fycyxJWa8NB0cqSHarU2M39rtaVVOrryMyqSVBOB55uilEEdw1kOsE8lwZpNDCAsqTkW4iGSCGuTViVP4WLx+VVYpNBp1F3Dd061eV3kUQYn4BScARdcgia4BS3QBhiMwTN4BW/Wk/VivVsf89aSVcwcgyVZnz/APpLv</latexit>

24V
<latexit sha1_base64="S5yXVCUn0cMEcvPV0HiApboG+5w=">AAAB8nicZVDLSgNBEOz1GeMrKp68DIaAp7AbBD0GvXiMYB6YhDA7mU2GzM4uM71CWAJ+gEcvCgri1b/x5N84eSAmKWgoqrrp7vJjKQy67o+zsrq2vrGZ2cpu7+zu7ecODmsmSjTjVRbJSDd8argUildRoOSNWHMa+pLX/cH12K8/cG1EpO5wGPN2SHtKBIJRtNJ92vIDUjofdWqdXN4tuhOQZeLNSL58/PL0CACVTu671Y1YEnKFTFJjmp4bYzulGgWTfJRtJYbHlA1ojzctVTTkpp1OLh6RglW6JIi0LYVkov6fSGlozDD0bWdIsW8WvbH45xXmVmFw2U6FihPkik03BYkkGJHx/6QrNGcoh5ZQpoU9lrA+1ZShTSlrU/AWf14mtVLRs/zWxnEFU2TgBE7hDDy4gDLcQAWqwEDBM7zBu4POq/PhfE5bV5zZzBHMwfn6BcnOklY=</latexit><latexit sha1_base64="KDDsc5td/OrcV5QkIoS1+hlhU90=">AAAB8nicZVDLSgNBEOz1beIjKp68DMZATmE3CHoMevGoYB6YhDA7mU2GzM4uM71CWOIXePSioCBe/RtP/o2TB2JiQUNR1U13lx9LYdB1v52l5ZXVtfWNzUx2a3tnN7e3XzNRohmvskhGuuFTw6VQvIoCJW/EmtPQl7zuDy7Hfv2eayMidYvDmLdD2lMiEIyile7Slh+Q8umoU+vk8m7JnYD8J96M5CuHz48PxZPsdSf31epGLAm5QiapMU3PjbGdUo2CST7KtBLDY8oGtMeblioactNOJxePSMEqXRJE2pZCMlH/TqQ0NGYY+rYzpNg3i95Y/PUKc6swOG+nQsUJcsWmm4JEEozI+H/SFZozlENLKNPCHktYn2rK0KaUsSl4iz//J7VyybP8xsZxAVNswBEcQxE8OIMKXME1VIGBgid4hTcHnRfn3fmYti45s5kDmIPz+QM72ZKr</latexit><latexit sha1_base64="KDDsc5td/OrcV5QkIoS1+hlhU90=">AAAB8nicZVDLSgNBEOz1beIjKp68DMZATmE3CHoMevGoYB6YhDA7mU2GzM4uM71CWOIXePSioCBe/RtP/o2TB2JiQUNR1U13lx9LYdB1v52l5ZXVtfWNzUx2a3tnN7e3XzNRohmvskhGuuFTw6VQvIoCJW/EmtPQl7zuDy7Hfv2eayMidYvDmLdD2lMiEIyile7Slh+Q8umoU+vk8m7JnYD8J96M5CuHz48PxZPsdSf31epGLAm5QiapMU3PjbGdUo2CST7KtBLDY8oGtMeblioactNOJxePSMEqXRJE2pZCMlH/TqQ0NGYY+rYzpNg3i95Y/PUKc6swOG+nQsUJcsWmm4JEEozI+H/SFZozlENLKNPCHktYn2rK0KaUsSl4iz//J7VyybP8xsZxAVNswBEcQxE8OIMKXME1VIGBgid4hTcHnRfn3fmYti45s5kDmIPz+QM72ZKr</latexit><latexit sha1_base64="KDDsc5td/OrcV5QkIoS1+hlhU90=">AAAB8nicZVDLSgNBEOz1beIjKp68DMZATmE3CHoMevGoYB6YhDA7mU2GzM4uM71CWOIXePSioCBe/RtP/o2TB2JiQUNR1U13lx9LYdB1v52l5ZXVtfWNzUx2a3tnN7e3XzNRohmvskhGuuFTw6VQvIoCJW/EmtPQl7zuDy7Hfv2eayMidYvDmLdD2lMiEIyile7Slh+Q8umoU+vk8m7JnYD8J96M5CuHz48PxZPsdSf31epGLAm5QiapMU3PjbGdUo2CST7KtBLDY8oGtMeblioactNOJxePSMEqXRJE2pZCMlH/TqQ0NGYY+rYzpNg3i95Y/PUKc6swOG+nQsUJcsWmm4JEEozI+H/SFZozlENLKNPCHktYn2rK0KaUsSl4iz//J7VyybP8xsZxAVNswBEcQxE8OIMKXME1VIGBgid4hTcHnRfn3fmYti45s5kDmIPz+QM72ZKr</latexit><latexit sha1_base64="7dPLC+i/kMyClQlB3L2GT8gMscw=">AAAB8nicZVBdSwJBFL1rX6Z9WNFTL0Mm+CSrRPUo9dKjQX6QLjI7zurg7OwyMxvIYr+gx14KCqLX/k1P/ZvGVSPtwIXDOfdy7z1uyJnStv1tpVZW19Y30puZ7Nb2zm5ub7+hgkgSWicBD2TLxYpyJmhdM81pK5QU+y6nTXd4NfGb91QqFohbPQqp4+O+YB4jWBvpLu64HqqcjruNbi5vl+wE6D8pz0i+evj8+FA8yda6ua9OLyCRT4UmHCvVLtuhdmIsNSOcjjOdSNEQkyHu07ahAvtUOXFy8RgVjNJDXiBNCY0S9e9EjH2lRr5rOn2sB2rZm4i/XmFhlfYunJiJMNJUkOkmL+JIB2jyP+oxSYnmI0Mwkcwci8gAS0y0SSmTpHA2f36ZzFNoVEplw29MHJcwRRqO4BiKUIZzqMI11KAOBAQ8wSu8Wdp6sd6tj2lryprNHMACrM8fQmOSug==</latexit><latexit sha1_base64="nA1DvhhtMkmkWD0/kRtSV43Re2I=">AAAB8nicZVDLSgNBEOyNrxhfUY9eBkPAU9gNoh6DXjxGMImYLGF2MpsMmZ1dZnqFsOQvPAkK4tW/8eTfOHmJiQUNRVU33V1BIoVB1/12cmvrG5tb+e3Czu7e/kHx8Khp4lQz3mCxjPVDQA2XQvEGCpT8IdGcRoHkrWB4M/FbT1wbEat7HCXcj2hfiVAwilZ6zDpBSKrn426zWyy5FXcK8p94c1KCOerd4lenF7M04gqZpMa0PTdBP6MaBZN8XOikhieUDWmfty1VNOLGz6YXj0nZKj0SxtqWQjJV/05kNDJmFAW2M6I4MKveRPz1ykurMLzyM6GSFLlis01hKgnGZPI/6QnNGcqRJZRpYY8lbEA1ZWhTKkxTuFg8v0oWKTSrFc/yO7dUu57nkYcTOIUz8OASanALdWgAAwXP8ApvDjovzrvzMWvNOfOZY1iC8/kDI1OQaw==</latexit>

T, T
<latexit sha1_base64="OTaJzwW5/5ngDcdeZtVEvLAXo6E=">AAAB9nicZVDLSgMxFL3js9ZX1aUugqXgQsqMG10W3bis0Be0Y8mkmTY0kwxJRixD/8OVoCBu/RdX/o2ZaRHbHggczrmHe3OCmDNtXPfHWVvf2NzaLuwUd/f2Dw5LR8ctLRNFaJNILlUnwJpyJmjTMMNpJ1YURwGn7WB8l/ntJ6o0k6JhJjH1IzwULGQEGys9Ni5RT1o/i6NGv1R2q24OtEq8OSnXziBHvV/67g0kSSIqDOFY667nxsZPsTKMcDot9hJNY0zGeEi7lgocUe2n+dVTVLHKAIVS2ScMytX/iRRHWk+iwE5G2Iz0speJf15lYZUJb/yUiTgxVJDZpjDhyEiUdYAGTFFi+MQSTBSzxyIywgoTY5sq2ha85T+vktZV1bP8wdZxO6sDCnAK53ABHlxDDe6hDk0goOAF3uDdeXZenQ/ncza65swzJ7AA5+sXf8OSXQ==</latexit><latexit sha1_base64="OTaJzwW5/5ngDcdeZtVEvLAXo6E=">AAAB9nicZVDLSgMxFL3js9ZX1aUugqXgQsqMG10W3bis0Be0Y8mkmTY0kwxJRixD/8OVoCBu/RdX/o2ZaRHbHggczrmHe3OCmDNtXPfHWVvf2NzaLuwUd/f2Dw5LR8ctLRNFaJNILlUnwJpyJmjTMMNpJ1YURwGn7WB8l/ntJ6o0k6JhJjH1IzwULGQEGys9Ni5RT1o/i6NGv1R2q24OtEq8OSnXziBHvV/67g0kSSIqDOFY667nxsZPsTKMcDot9hJNY0zGeEi7lgocUe2n+dVTVLHKAIVS2ScMytX/iRRHWk+iwE5G2Iz0speJf15lYZUJb/yUiTgxVJDZpjDhyEiUdYAGTFFi+MQSTBSzxyIywgoTY5sq2ha85T+vktZV1bP8wdZxO6sDCnAK53ABHlxDDe6hDk0goOAF3uDdeXZenQ/ncza65swzJ7AA5+sXf8OSXQ==</latexit><latexit sha1_base64="OTaJzwW5/5ngDcdeZtVEvLAXo6E=">AAAB9nicZVDLSgMxFL3js9ZX1aUugqXgQsqMG10W3bis0Be0Y8mkmTY0kwxJRixD/8OVoCBu/RdX/o2ZaRHbHggczrmHe3OCmDNtXPfHWVvf2NzaLuwUd/f2Dw5LR8ctLRNFaJNILlUnwJpyJmjTMMNpJ1YURwGn7WB8l/ntJ6o0k6JhJjH1IzwULGQEGys9Ni5RT1o/i6NGv1R2q24OtEq8OSnXziBHvV/67g0kSSIqDOFY667nxsZPsTKMcDot9hJNY0zGeEi7lgocUe2n+dVTVLHKAIVS2ScMytX/iRRHWk+iwE5G2Iz0speJf15lYZUJb/yUiTgxVJDZpjDhyEiUdYAGTFFi+MQSTBSzxyIywgoTY5sq2ha85T+vktZV1bP8wdZxO6sDCnAK53ABHlxDDe6hDk0goOAF3uDdeXZenQ/ncza65swzJ7AA5+sXf8OSXQ==</latexit><latexit sha1_base64="OTaJzwW5/5ngDcdeZtVEvLAXo6E=">AAAB9nicZVDLSgMxFL3js9ZX1aUugqXgQsqMG10W3bis0Be0Y8mkmTY0kwxJRixD/8OVoCBu/RdX/o2ZaRHbHggczrmHe3OCmDNtXPfHWVvf2NzaLuwUd/f2Dw5LR8ctLRNFaJNILlUnwJpyJmjTMMNpJ1YURwGn7WB8l/ntJ6o0k6JhJjH1IzwULGQEGys9Ni5RT1o/i6NGv1R2q24OtEq8OSnXziBHvV/67g0kSSIqDOFY667nxsZPsTKMcDot9hJNY0zGeEi7lgocUe2n+dVTVLHKAIVS2ScMytX/iRRHWk+iwE5G2Iz0speJf15lYZUJb/yUiTgxVJDZpjDhyEiUdYAGTFFi+MQSTBSzxyIywgoTY5sq2ha85T+vktZV1bP8wdZxO6sDCnAK53ABHlxDDe6hDk0goOAF3uDdeXZenQ/ncza65swzJ7AA5+sXf8OSXQ==</latexit><latexit sha1_base64="3w/+XIYz6AYDfBVhFzb+AjS3QWY=">AAAB9nicZVDLSgMxFL3js9ZX1aUugqXgQsrUhbosunFZoS9ox5JJM21oJhmSjFiG/ocrQUHc+i+u/Bsz01ZsPRA4nHMP9+b4EWfauO63s7K6tr6xmdvKb+/s7u0XDg6bWsaK0AaRXKq2jzXlTNCGYYbTdqQoDn1OW/7oNvVbj1RpJkXdjCPqhXggWMAINlZ6qJ+jrrR+Gkf1XqHolt0M6D+pzEixegIZar3CV7cvSRxSYQjHWncqbmS8BCvDCKeTfDfWNMJkhAe0Y6nAIdVekl09QSWr9FEglX3CoEz9m0hwqPU49O1kiM1QL3up+OuVFlaZ4NpLmIhiQwWZbgpijoxEaQeozxQlho8twUQxeywiQ6wwMbapfNbC5fzzy2TeQvOiXLH83tZxM60DcnAMp3AGFbiCKtxBDRpAQMEzvMKb8+S8OO/Ox3R0xZlljmABzucPhk2SbA==</latexit><latexit sha1_base64="eiACDWlcQwz4CujNj8nEA1AOf6c=">AAAB9nicZVDLSsNAFL2pr1pfVZduBkvBhZTEhbosunFZoS9oY5lMJ+3QSSbMTMQS+h+uBAVx67+48m+cpKnYemDgcM493DvHizhT2ra/rcLa+sbmVnG7tLO7t39QPjxqKxFLQltEcCG7HlaUs5C2NNOcdiNJceBx2vEmt6nfeaRSMRE29TSiboBHIfMZwdpID81z1BfGT+OoOShX7JqdAf0nTk4qkKMxKH/1h4LEAQ014VipnmNH2k2w1IxwOiv1Y0UjTCZ4RHuGhjigyk2yq2eoapQh8oU0L9QoU/8mEhwoNQ08MxlgPVarXir+etWlVdq/dhMWRrGmIZlv8mOOtEBpB2jIJCWaTw3BRDJzLCJjLDHRpqlS1sLl4vOrZNFC+6LmGH5vV+o3eR9FOIFTOAMHrqAOd9CAFhCQ8Ayv8GY9WS/Wu/UxHy1YeeYYlmB9/gAI/ZIQ</latexit>

Σ
<latexit sha1_base64="NdlYCgQ89c6hGAcIZLqtQFJSAmA=">AAAB7nicZVBNSwMxEJ2tX7V+VT16CZaCp7LrRY9FLx4r2g9ol5JNs21skg1JVihL/4MnQUG8+n88+W9M20Vs+2Dg8d4MM/MixZmxvv/jFTY2t7Z3irulvf2Dw6Py8UnLJKkmtEkSnuhOhA3lTNKmZZbTjtIUi4jTdjS+nfntZ6oNS+SjnSgaCjyULGYEWye1eg9sKHC/XPFr/hxonQQ5qUCORr/83RskJBVUWsKxMd3AVzbMsLaMcDot9VJDFSZjPKRdRyUW1ITZ/NopqjplgOJEu5IWzdX/ExkWxkxE5DoFtiOz6s3EP6+6tMrG12HGpEotlWSxKU45sgma/Y4GTFNi+cQRTDRzxyIywhoT6xIquRSC1Z/XSeuyFjh+71fqN3keRTiDc7iAAK6gDnfQgCYQeIIXeIN3T3mv3of3uWgtePnMKSzB+/oF6o6PKg==</latexit><latexit sha1_base64="NdlYCgQ89c6hGAcIZLqtQFJSAmA=">AAAB7nicZVBNSwMxEJ2tX7V+VT16CZaCp7LrRY9FLx4r2g9ol5JNs21skg1JVihL/4MnQUG8+n88+W9M20Vs+2Dg8d4MM/MixZmxvv/jFTY2t7Z3irulvf2Dw6Py8UnLJKkmtEkSnuhOhA3lTNKmZZbTjtIUi4jTdjS+nfntZ6oNS+SjnSgaCjyULGYEWye1eg9sKHC/XPFr/hxonQQ5qUCORr/83RskJBVUWsKxMd3AVzbMsLaMcDot9VJDFSZjPKRdRyUW1ITZ/NopqjplgOJEu5IWzdX/ExkWxkxE5DoFtiOz6s3EP6+6tMrG12HGpEotlWSxKU45sgma/Y4GTFNi+cQRTDRzxyIywhoT6xIquRSC1Z/XSeuyFjh+71fqN3keRTiDc7iAAK6gDnfQgCYQeIIXeIN3T3mv3of3uWgtePnMKSzB+/oF6o6PKg==</latexit><latexit sha1_base64="NdlYCgQ89c6hGAcIZLqtQFJSAmA=">AAAB7nicZVBNSwMxEJ2tX7V+VT16CZaCp7LrRY9FLx4r2g9ol5JNs21skg1JVihL/4MnQUG8+n88+W9M20Vs+2Dg8d4MM/MixZmxvv/jFTY2t7Z3irulvf2Dw6Py8UnLJKkmtEkSnuhOhA3lTNKmZZbTjtIUi4jTdjS+nfntZ6oNS+SjnSgaCjyULGYEWye1eg9sKHC/XPFr/hxonQQ5qUCORr/83RskJBVUWsKxMd3AVzbMsLaMcDot9VJDFSZjPKRdRyUW1ITZ/NopqjplgOJEu5IWzdX/ExkWxkxE5DoFtiOz6s3EP6+6tMrG12HGpEotlWSxKU45sgma/Y4GTFNi+cQRTDRzxyIywhoT6xIquRSC1Z/XSeuyFjh+71fqN3keRTiDc7iAAK6gDnfQgCYQeIIXeIN3T3mv3of3uWgtePnMKSzB+/oF6o6PKg==</latexit><latexit sha1_base64="NdlYCgQ89c6hGAcIZLqtQFJSAmA=">AAAB7nicZVBNSwMxEJ2tX7V+VT16CZaCp7LrRY9FLx4r2g9ol5JNs21skg1JVihL/4MnQUG8+n88+W9M20Vs+2Dg8d4MM/MixZmxvv/jFTY2t7Z3irulvf2Dw6Py8UnLJKkmtEkSnuhOhA3lTNKmZZbTjtIUi4jTdjS+nfntZ6oNS+SjnSgaCjyULGYEWye1eg9sKHC/XPFr/hxonQQ5qUCORr/83RskJBVUWsKxMd3AVzbMsLaMcDot9VJDFSZjPKRdRyUW1ITZ/NopqjplgOJEu5IWzdX/ExkWxkxE5DoFtiOz6s3EP6+6tMrG12HGpEotlWSxKU45sgma/Y4GTFNi+cQRTDRzxyIywhoT6xIquRSC1Z/XSeuyFjh+71fqN3keRTiDc7iAAK6gDnfQgCYQeIIXeIN3T3mv3of3uWgtePnMKSzB+/oF6o6PKg==</latexit><latexit sha1_base64="oc6H+PulcLMExhNF/ejye1cK58g=">AAAB7nicZVBNSwMxEJ2tX7V+VT16CZaCp7LrQT0WvXisaD+gXUo2zbaxSXZJskJZ+h88CQri1f/jyX9jut2KrQ8GHu/NMDMviDnTxnW/ncLa+sbmVnG7tLO7t39QPjxq6ShRhDZJxCPVCbCmnEnaNMxw2okVxSLgtB2Mb2Z++4kqzSL5YCYx9QUeShYygo2VWr17NhS4X664NTcD+k+8nFQgR6Nf/uoNIpIIKg3hWOuu58bGT7EyjHA6LfUSTWNMxnhIu5ZKLKj20+zaKapaZYDCSNmSBmXq34kUC60nIrCdApuRXvVm4q9XXVplwis/ZTJODJVkvilMODIRmv2OBkxRYvjEEkwUs8ciMsIKE2MTKmUpXCyeXyWLFFrnNc/yO7dSv87zKMIJnMIZeHAJdbiFBjSBwCM8wyu8ObHz4rw7H/PWgpPPHMMSnM8f8RiPOQ==</latexit><latexit sha1_base64="oc6H+PulcLMExhNF/ejye1cK58g=">AAAB7nicZVBNSwMxEJ2tX7V+VT16CZaCp7LrQT0WvXisaD+gXUo2zbaxSXZJskJZ+h88CQri1f/jyX9jut2KrQ8GHu/NMDMviDnTxnW/ncLa+sbmVnG7tLO7t39QPjxq6ShRhDZJxCPVCbCmnEnaNMxw2okVxSLgtB2Mb2Z++4kqzSL5YCYx9QUeShYygo2VWr17NhS4X664NTcD+k+8nFQgR6Nf/uoNIpIIKg3hWOuu58bGT7EyjHA6LfUSTWNMxnhIu5ZKLKj20+zaKapaZYDCSNmSBmXq34kUC60nIrCdApuRXvVm4q9XXVplwis/ZTJODJVkvilMODIRmv2OBkxRYvjEEkwUs8ciMsIKE2MTKmUpXCyeXyWLFFrnNc/yO7dSv87zKMIJnMIZeHAJdbiFBjSBwCM8wyu8ObHz4rw7H/PWgpPPHMMSnM8f8RiPOQ==</latexit>

X,Y
<latexit sha1_base64="JurBUFgjn+iUGBSXXdQP5pgzkGY=">AAAB63icZVBNSwMxEJ2tX7V+VT3qIVgKHqTsetFj0YvHivZD2qVk02wbmmSXJCuUpT/Bk6AgXv1Fnvw3ZrdFbPtg4PHeDDPzgpgzbVz3xymsrW9sbhW3Szu7e/sH5cOjlo4SRWiTRDxSnQBrypmkTcMMp51YUSwCTtvB+Dbz289UaRbJRzOJqS/wULKQEWys9NC5eOqXK27NzYFWiTcnlfop5Gj0y9+9QUQSQaUhHGvd9dzY+ClWhhFOp6VeommMyRgPaddSiQXVfpqfOkVVqwxQGClb0qBc/T+RYqH1RAS2U2Az0steJv551YVVJrz2UybjxFBJZpvChCMToexxNGCKEsMnlmCimD0WkRFWmBgbT8mm4C3/vEpalzXP8nsbx80sDijCCZzBOXhwBXW4gwY0gcAQXuAN3h3hvDofzuesteDMZ45hAc7XL8Udjfg=</latexit><latexit sha1_base64="JurBUFgjn+iUGBSXXdQP5pgzkGY=">AAAB63icZVBNSwMxEJ2tX7V+VT3qIVgKHqTsetFj0YvHivZD2qVk02wbmmSXJCuUpT/Bk6AgXv1Fnvw3ZrdFbPtg4PHeDDPzgpgzbVz3xymsrW9sbhW3Szu7e/sH5cOjlo4SRWiTRDxSnQBrypmkTcMMp51YUSwCTtvB+Dbz289UaRbJRzOJqS/wULKQEWys9NC5eOqXK27NzYFWiTcnlfop5Gj0y9+9QUQSQaUhHGvd9dzY+ClWhhFOp6VeommMyRgPaddSiQXVfpqfOkVVqwxQGClb0qBc/T+RYqH1RAS2U2Az0steJv551YVVJrz2UybjxFBJZpvChCMToexxNGCKEsMnlmCimD0WkRFWmBgbT8mm4C3/vEpalzXP8nsbx80sDijCCZzBOXhwBXW4gwY0gcAQXuAN3h3hvDofzuesteDMZ45hAc7XL8Udjfg=</latexit><latexit sha1_base64="JurBUFgjn+iUGBSXXdQP5pgzkGY=">AAAB63icZVBNSwMxEJ2tX7V+VT3qIVgKHqTsetFj0YvHivZD2qVk02wbmmSXJCuUpT/Bk6AgXv1Fnvw3ZrdFbPtg4PHeDDPzgpgzbVz3xymsrW9sbhW3Szu7e/sH5cOjlo4SRWiTRDxSnQBrypmkTcMMp51YUSwCTtvB+Dbz289UaRbJRzOJqS/wULKQEWys9NC5eOqXK27NzYFWiTcnlfop5Gj0y9+9QUQSQaUhHGvd9dzY+ClWhhFOp6VeommMyRgPaddSiQXVfpqfOkVVqwxQGClb0qBc/T+RYqH1RAS2U2Az0steJv551YVVJrz2UybjxFBJZpvChCMToexxNGCKEsMnlmCimD0WkRFWmBgbT8mm4C3/vEpalzXP8nsbx80sDijCCZzBOXhwBXW4gwY0gcAQXuAN3h3hvDofzuesteDMZ45hAc7XL8Udjfg=</latexit><latexit sha1_base64="JurBUFgjn+iUGBSXXdQP5pgzkGY=">AAAB63icZVBNSwMxEJ2tX7V+VT3qIVgKHqTsetFj0YvHivZD2qVk02wbmmSXJCuUpT/Bk6AgXv1Fnvw3ZrdFbPtg4PHeDDPzgpgzbVz3xymsrW9sbhW3Szu7e/sH5cOjlo4SRWiTRDxSnQBrypmkTcMMp51YUSwCTtvB+Dbz289UaRbJRzOJqS/wULKQEWys9NC5eOqXK27NzYFWiTcnlfop5Gj0y9+9QUQSQaUhHGvd9dzY+ClWhhFOp6VeommMyRgPaddSiQXVfpqfOkVVqwxQGClb0qBc/T+RYqH1RAS2U2Az0steJv551YVVJrz2UybjxFBJZpvChCMToexxNGCKEsMnlmCimD0WkRFWmBgbT8mm4C3/vEpalzXP8nsbx80sDijCCZzBOXhwBXW4gwY0gcAQXuAN3h3hvDofzuesteDMZ45hAc7XL8Udjfg=</latexit><latexit sha1_base64="3hiPQj5bW9cH6n4bGTnoHTUguwg=">AAAB63icZVBNSwMxEJ2tX7V+VT3qIVgKHqTselCPRS8eK9oPaZeSTbNtaJJdkqxQlv4ET4KCePUXefLfmG5bsfXBwOO9GWbmBTFn2rjut5NbWV1b38hvFra2d3b3ivsHDR0litA6iXikWgHWlDNJ64YZTluxolgEnDaD4c3Ebz5RpVkkH8wopr7AfclCRrCx0n3r7LFbLLkVNwP6T7wZKVWPIUOtW/zq9CKSCCoN4VjrtufGxk+xMoxwOi50Ek1jTIa4T9uWSiyo9tPs1DEqW6WHwkjZkgZl6t+JFAutRyKwnQKbgV72JuKvV15YZcIrP2UyTgyVZLopTDgyEZo8jnpMUWL4yBJMFLPHIjLAChNj4ylkKVzMn18m8xQa5xXP8jsbx/U0DsjDEZzAKXhwCVW4hRrUgUAfnuEV3hzhvDjvzse0NefMZg5hAc7nD8unjgc=</latexit><latexit sha1_base64="/vvwOE9ZL7QiOeL8OZLW22NDDdQ=">AAAB63icZVBNSwMxEJ31s9avqkcvwVLwIGXXg3osevFY0X5Iu5Rsmm1Dk+ySZIWy9Cd4EhTEq7/Ik//GdLsVWx8MPN6bYWZeEHOmjet+Oyura+sbm4Wt4vbO7t5+6eCwqaNEEdogEY9UO8CaciZpwzDDaTtWFIuA01Ywupn6rSeqNIvkgxnH1Bd4IFnICDZWum+fPfZKZbfqZkD/iZeTMuSo90pf3X5EEkGlIRxr3fHc2PgpVoYRTifFbqJpjMkID2jHUokF1X6anTpBFav0URgpW9KgTP07kWKh9VgEtlNgM9TL3lT89SoLq0x45adMxomhksw2hQlHJkLTx1GfKUoMH1uCiWL2WESGWGFibDzFLIWL+fPLZJ5C87zqWX7nlmvXeR4FOIYTOAUPLqEGt1CHBhAYwDO8wpsjnBfn3fmYta44+cwRLMD5/AFOV42r</latexit>



Ω′ = M
18
19
T

(
M2

XMΣ

)− 6
19

<latexit sha1_base64="292YQlqVIgYVEba6sXa6Ee5z+F4="></latexit><latexit sha1_base64="46wWcinU0gvSdSTytRulTlIs+QM="></latexit><latexit sha1_base64="46wWcinU0gvSdSTytRulTlIs+QM="></latexit><latexit sha1_base64="46wWcinU0gvSdSTytRulTlIs+QM="></latexit><latexit sha1_base64="FPkKzcM5n2y6iZ3RLjDaJAHmEls="></latexit><latexit sha1_base64="WVjGSxIfjgjC7CgtqLAHToOrGOM="></latexit>

T ′ = M
4
19
T

(
M2

XMΣ

) 5
19

<latexit sha1_base64="aMtnGVfgIIvzFsEOWjeSu48PSiE="></latexit><latexit sha1_base64="Wa/zNmKS6MLgsDaHA6e+3SVIW1Q="></latexit><latexit sha1_base64="Wa/zNmKS6MLgsDaHA6e+3SVIW1Q="></latexit><latexit sha1_base64="Wa/zNmKS6MLgsDaHA6e+3SVIW1Q="></latexit><latexit sha1_base64="lKKlrPx6bHAafACxjuzN2pWCb3o="></latexit><latexit sha1_base64="7PPBtVH53hMFgth+DGwpek3ynaA="></latexit>

Minimal SU(5)

bTi =

(
2

5
, 0, 1

)

<latexit sha1_base64="O7R/k2gJ43GmSgSpif/Jywq7DE0=">AAACEXicZZDJSgNBEIZr4hbjFvUkXhpFVAhhJiB6EaJePEZINJCJoafTkzTpWeiuEcKQR/DkC3j17ElQEK8ePfk2dhbE5YeGj7+qqK7fi6XQaNufVmZqemZ2LjufW1hcWl7Jr65d6ihRjNdYJCNV96jmUoS8hgIlr8eK08CT/MrrnQ3rVzdcaRGFVezHvBnQTih8wSgaq5Xf9VriukqOiSu5j3uuryhLS4P0YFAgdoE4xFWi08X9Vn7bLtojkf/gTGC7fLLxcA8AlVb+w21HLAl4iExSrRuOHWMzpQoFk3yQcxPNY8p6tMMbBkMacN1MRwcNyI5x2sSPlHkhkpH7cyKlgdb9wDOdAcWu/lsbmt+1nV+r0D9qpiKME+QhG2/yE0kwIsN4SFsozlD2DVCmhPksYV1qQkETYs6k4Py9+T9cloqO4QsTxymMlYVN2II9cOAQynAOFagBg1t4hGd4se6sJ+vVehu3ZqzJzDr8kvX+BUadnM4=</latexit><latexit sha1_base64="LHzH2eQ2wERt7pKS8JAoMyL6oSI="></latexit><latexit sha1_base64="LHzH2eQ2wERt7pKS8JAoMyL6oSI="></latexit><latexit sha1_base64="LHzH2eQ2wERt7pKS8JAoMyL6oSI="></latexit><latexit sha1_base64="naYHFKwOLNq5Px4Fst/2AKc49FI="></latexit><latexit sha1_base64="Y9NCk5xaaJnoKV/MYDWXh3MQT9I=">AAACEXicZZDJSgNBEIZ74hbjNurRS2MIRghhJuByEYJePEbIBpkYejo9SZOehe4aIQx5BE8+iidBQbx69OTb2NnExB8aPv6qorp+NxJcgWV9G6mV1bX1jfRmZmt7Z3fP3D+oqzCWlNVoKELZdIliggesBhwEa0aSEd8VrOEObsb1xgOTiodBFYYRa/ukF3CPUwLa6pgnboffV/EVdgTzIO94ktCkNErORgVsFbCNHcl7fTjtmFmraE2E/4M9gyyaqdIxv5xuSGOfBUAFUaplWxG0EyKBU8FGGSdWLCJ0QHqspTEgPlPtZHLQCOe008VeKPULAE/cvxMJ8ZUa+q7u9An01XJtbP7WcgurwLtsJzyIYmABnW7yYoEhxON4cJdLRkEMNRAquf4spn2iQwEdYmaSwvn8+GWYp1AvFW3Nd1a2fD3LI42O0DHKIxtdoDK6RRVUQxQ9omf0it6MJ+PFeDc+pq0pYzZziBZkfP4Av3Ga+g==</latexit>

bXi = (−10,−6,−4)
<latexit sha1_base64="U4e0lbTt3EBfIgGVykIoQl4PKG8=">AAACC3icZVDLSgNBEOyNrxhfqx69jIqgYGRXRL0IQS8eIxgTcNcwO5lNhsw+mOkVQsjZk//gD3gSFMSrX+DJv3HyQIwpaCiquunuClIpNDrOt5Wbmp6ZncvPFxYWl5ZX7NW1G51kivEKS2SiagHVXIqYV1Cg5LVUcRoFkleD9kXfr95zpUUSX2Mn5X5Em7EIBaNopLq9GdTFXY2cEU/yEHeLrrNPisemjoinRLOFe3V72zlwBiCTxB2R7dIW5J4AoFy3v7xGwrKIx8gk1frWdVL0u1ShYJL3Cl6meUpZmzb5raExjbj2u4NXemTHKA0SJspUjGSg/p3o0kjrThSYzohiS//3+uKvtzO2CsNTvyviNEMes+GmMJMEE9IPhjSE4gxlxxDKlDDHEtaiijI08RVMCu7/nyfJzeGBa/iVieMchsjDBmzBLrhwAiW4hDJUgMEDPMMrvFmP1ov1bn0MW3PWaGYdxmB9/gDDE5hZ</latexit><latexit sha1_base64="5JpvvVtyH6CyM3Vn5dDOSSqgHZs=">AAACC3icZVDLSgNBEOyN7/haFbzoYUwIRDCyK6JeBNGLRwVjAkkMs5PZZHD2wUyvEBbPnvwGv8CDCAri1S/w5N84SUSMKWgoqrrp7vJiKTQ6zpeVGRufmJyansnOzs0vLNpLy5c6ShTjZRbJSFU9qrkUIS+jQMmrseI08CSveNcnPb9yw5UWUXiB3Zg3AtoOhS8YRSM17Q2vKa6q5JDUJfexWHKdLVLaM7VL6kq0O7jZtPPOttMHGSXuD8kf5SDzsPq0fta0P+utiCUBD5FJqnXNdWJspFShYJLfZuuJ5jFl17TNa4aGNOC6kfZfuSUFo7SIHylTIZK++ncipYHW3cAznQHFjv7v9cRfrzC0Cv2DRirCOEEessEmP5EEI9ILhrSE4gxl1xDKlDDHEtahijI08WVNCu7/n0fJ5c62a/i5ieMYBpiGNchBEVzYhyM4hTMoA4M7eIQXeLXurWfrzXoftGasn5kVGIL18Q3x6Jk7</latexit><latexit sha1_base64="5JpvvVtyH6CyM3Vn5dDOSSqgHZs=">AAACC3icZVDLSgNBEOyN7/haFbzoYUwIRDCyK6JeBNGLRwVjAkkMs5PZZHD2wUyvEBbPnvwGv8CDCAri1S/w5N84SUSMKWgoqrrp7vJiKTQ6zpeVGRufmJyansnOzs0vLNpLy5c6ShTjZRbJSFU9qrkUIS+jQMmrseI08CSveNcnPb9yw5UWUXiB3Zg3AtoOhS8YRSM17Q2vKa6q5JDUJfexWHKdLVLaM7VL6kq0O7jZtPPOttMHGSXuD8kf5SDzsPq0fta0P+utiCUBD5FJqnXNdWJspFShYJLfZuuJ5jFl17TNa4aGNOC6kfZfuSUFo7SIHylTIZK++ncipYHW3cAznQHFjv7v9cRfrzC0Cv2DRirCOEEessEmP5EEI9ILhrSE4gxl1xDKlDDHEtahijI08WVNCu7/n0fJ5c62a/i5ieMYBpiGNchBEVzYhyM4hTMoA4M7eIQXeLXurWfrzXoftGasn5kVGIL18Q3x6Jk7</latexit><latexit sha1_base64="5JpvvVtyH6CyM3Vn5dDOSSqgHZs=">AAACC3icZVDLSgNBEOyN7/haFbzoYUwIRDCyK6JeBNGLRwVjAkkMs5PZZHD2wUyvEBbPnvwGv8CDCAri1S/w5N84SUSMKWgoqrrp7vJiKTQ6zpeVGRufmJyansnOzs0vLNpLy5c6ShTjZRbJSFU9qrkUIS+jQMmrseI08CSveNcnPb9yw5UWUXiB3Zg3AtoOhS8YRSM17Q2vKa6q5JDUJfexWHKdLVLaM7VL6kq0O7jZtPPOttMHGSXuD8kf5SDzsPq0fta0P+utiCUBD5FJqnXNdWJspFShYJLfZuuJ5jFl17TNa4aGNOC6kfZfuSUFo7SIHylTIZK++ncipYHW3cAznQHFjv7v9cRfrzC0Cv2DRirCOEEessEmP5EEI9ILhrSE4gxl1xDKlDDHEtahijI08WVNCu7/n0fJ5c62a/i5ieMYBpiGNchBEVzYhyM4hTMoA4M7eIQXeLXurWfrzXoftGasn5kVGIL18Q3x6Jk7</latexit><latexit sha1_base64="A4CUygNX6llJo9XH3gpjjzrryZE=">AAACC3icZVDLSgNBEOyN7/haFbzoYUwQFIzsiqgXIejFYwQTA0kMs5PZZMjsg5leIQTPnvwGv8CDCAri1S/w5N84eShGCxqKqm66u7xYCo2O82mlxsYnJqemZ9Kzc/MLi/bScklHiWK8yCIZqbJHNZci5EUUKHk5VpwGnuSXXvu0519ec6VFFF5gJ+a1gDZD4QtG0Uh1e8Ori6syOSZVyX3cyrnODskdmNonVSWaLdyu21ln1+mD/CfukGTzGUjdrz6uF+r2R7URsSTgITJJta64Toy1LlUomOQ36WqieUxZmzZ5xdCQBlzXuv1XbsimURrEj5SpEElf/T3RpYHWncAznQHFlv7r9cQfb3NkFfpHta4I4wR5yAab/EQSjEgvGNIQijOUHUMoU8IcS1iLKsrQxJfup3Dw/fxf8p1CaW/XNfzcxHECA0zDGmRgC1w4hDycQQGKwOAWHuAZXqw768l6td4GrSlrOLMCI7DevwD4cplK</latexit><latexit sha1_base64="Ji3sQPkjeVXiwhW0A4RyCJzHwJU=">AAACC3icZVDLSgNBEJyNrxhfqx69jIZABBN2RaIXIejFYwTzgCSG2clsMmT2wUyvEELOnvwUT4KCePULPPk3TjYbMbGgoajqprvLCQVXYFnfRmppeWV1Lb2e2djc2t4xd/dqKogkZVUaiEA2HKKY4D6rAgfBGqFkxHMEqzuD64lff2BS8cC/g2HI2h7p+dzllICWOuah0+H3DXyJW4K5kC/Y1gkulHSd4ZbkvT4cd8ysVbRi4P/ETkgWJah0zK9WN6CRx3yggijVtK0Q2iMigVPBxplWpFhI6ID0WFNTn3hMtUfxK2Oc00oXu4HU5QOO1b8TI+IpNfQc3ekR6KtFbyL+erm5VeBetEfcDyNgPp1uciOBIcCTYHCXS0ZBDDUhVHJ9LKZ9IgkFHV8mTqE0e36RzFKonRZtzW+tbPkqySONDtARyiMbnaMyukEVVEUUPaJn9IrejCfjxXg3PqatKSOZ2UdzMD5/AGnCl2Q=</latexit>

bΣi = (0, 2, 3)
<latexit sha1_base64="il5r2kEfmMagjQRfH7gtw7HieXY=">AAACDHicZZDLSgNBEEVr4ivG16hLN00koCBhJi50IwTduIxoouCMoafTkzTpedBdI4Qhe1d+g1/gSlAQt/6AK//GTiJi9ELD4VYV1XWDVAqNjvNpFWZm5+YXioulpeWV1TV7faOlk0wx3mSJTNRVQDWXIuZNFCj5Vao4jQLJL4P+yah+ecuVFkl8gYOU+xHtxiIUjKKx2nY5aIsb71x0I0qOiCd5iDvOHqntkX3iKdHt4W7b3naqzljkP7jfsF0vQ+EBABpt+8PrJCyLeIxMUq2vXSdFP6cKBZN8WPIyzVPK+rTLrw3GNOLaz8e3DEnFOB0SJsq8GMnY/T2R00jrQRSYzohiT/+tjcyfWmVqFYaHfi7iNEMes8mmMJMEEzJKhnSE4gzlwABlSpjPEtajijI0+ZVMCu7fm/9Dq1Z1DZ+ZOI5hoiJsQRl2wIUDqMMpNKAJDO7gEZ7hxbq3nqxX623SWrC+ZzZhStb7F+CUmZs=</latexit><latexit sha1_base64="1eugI6Ic9iG4+5R95spIHbfNswo=">AAACDHicZZDLSgNBEEVr4ivG16jgRhdNRIgQwowudCME3biMaDTgxNDT6Uma9DzorhFCcO/KX/APBEFQELf+gCv/xs4DMfFCw+FWFdV1/UQKjY7zbWWmpmdm57LzuYXFpeUVe3XtUsepYrzKYhmrmk81lyLiVRQoeS1RnIa+5Fd+56Rfv7rlSos4usBuwushbUUiEIyisRp23m+IG+9ctEJKjogneYAFp0j2imSfeEq02rjbsLedkjMQ+Q/uCLbLecg8bjxvVRr2l9eMWRryCJmkWl+7ToL1HlUomOR3OS/VPKGsQ1v82mBEQ67rvcEtd2THOE0SxMq8CMnA/TvRo6HW3dA3nSHFtp6s9c3f2s7YKgwO6z0RJSnyiA03BakkGJN+MqQpFGcouwYoU8J8lrA2VZShyS9nUnAnb/4Pl3sl1/CZieMYhsrCJuShAC4cQBlOoQJVYHAPT/AKb9aD9WK9Wx/D1ow1mlmHMVmfPw94mn0=</latexit><latexit sha1_base64="1eugI6Ic9iG4+5R95spIHbfNswo=">AAACDHicZZDLSgNBEEVr4ivG16jgRhdNRIgQwowudCME3biMaDTgxNDT6Uma9DzorhFCcO/KX/APBEFQELf+gCv/xs4DMfFCw+FWFdV1/UQKjY7zbWWmpmdm57LzuYXFpeUVe3XtUsepYrzKYhmrmk81lyLiVRQoeS1RnIa+5Fd+56Rfv7rlSos4usBuwushbUUiEIyisRp23m+IG+9ctEJKjogneYAFp0j2imSfeEq02rjbsLedkjMQ+Q/uCLbLecg8bjxvVRr2l9eMWRryCJmkWl+7ToL1HlUomOR3OS/VPKGsQ1v82mBEQ67rvcEtd2THOE0SxMq8CMnA/TvRo6HW3dA3nSHFtp6s9c3f2s7YKgwO6z0RJSnyiA03BakkGJN+MqQpFGcouwYoU8J8lrA2VZShyS9nUnAnb/4Pl3sl1/CZieMYhsrCJuShAC4cQBlOoQJVYHAPT/AKb9aD9WK9Wx/D1ow1mlmHMVmfPw94mn0=</latexit><latexit sha1_base64="1eugI6Ic9iG4+5R95spIHbfNswo=">AAACDHicZZDLSgNBEEVr4ivG16jgRhdNRIgQwowudCME3biMaDTgxNDT6Uma9DzorhFCcO/KX/APBEFQELf+gCv/xs4DMfFCw+FWFdV1/UQKjY7zbWWmpmdm57LzuYXFpeUVe3XtUsepYrzKYhmrmk81lyLiVRQoeS1RnIa+5Fd+56Rfv7rlSos4usBuwushbUUiEIyisRp23m+IG+9ctEJKjogneYAFp0j2imSfeEq02rjbsLedkjMQ+Q/uCLbLecg8bjxvVRr2l9eMWRryCJmkWl+7ToL1HlUomOR3OS/VPKGsQ1v82mBEQ67rvcEtd2THOE0SxMq8CMnA/TvRo6HW3dA3nSHFtp6s9c3f2s7YKgwO6z0RJSnyiA03BakkGJN+MqQpFGcouwYoU8J8lrA2VZShyS9nUnAnb/4Pl3sl1/CZieMYhsrCJuShAC4cQBlOoQJVYHAPT/AKb9aD9WK9Wx/D1ow1mlmHMVmfPw94mn0=</latexit><latexit sha1_base64="48UB/i3a8/1szbJYYSLPNLAzOL0=">AAACDHicZZDJSgNBEIZr4hbjFhW86KGJCBFCmFFQL0LQi8eIxgQyMfR0epImPQvdNUII3j35Cr6BIAgK4tUX8OTb2FkUlx8aPv6qorp+L5ZCo21/WKmJyanpmfRsZm5+YXEpu7xyoaNEMV5hkYxUzaOaSxHyCgqUvBYrTgNP8qrXPR7Uq1dcaRGF59iLeSOg7VD4glE0VjOb85ri0j0T7YCSQ+JK7mPeLpCdAtklrhLtDm43s5t20R6K/AdnDJulHKTu1h42ys3su9uKWBLwEJmkWtcdO8ZGnyoUTPLrjJtoHlPWpW1eNxjSgOtGf3jLNdkyTov4kTIvRDJ0f070aaB1L/BMZ0Cxo//WBuZ3bevXKvQPGn0RxgnykI02+YkkGJFBMqQlFGcoewYoU8J8lrAOVZShyS8zTGHv6/i/8JXCxU7RMXxq4jiCkdKwDjnIgwP7UIITKEMFGNzAPTzBs3VrPVov1uuoNWWNZ1bhl6y3TxYCmow=</latexit><latexit sha1_base64="CV4ns7CyDb7ji2jspE1gjBSRUZQ=">AAACDHicZZDLSgMxFIYz9VbrbdSlm9BSqFDKtIK6EYpuXFa0F+jUkkkzbWjmQnJGKEP3rnwUV4KCuPUFXPk2pu1UbP0h8PGfczg5vxMKrsCyvo3Uyura+kZ6M7O1vbO7Z+4fNFQQScrqNBCBbDlEMcF9VgcOgrVCyYjnCNZ0hleTevOBScUD/w5GIet4pO9zl1MC2uqaWafL7+1b3vcIvsC2YC4UrCKuFPEJtiXvD+C4a+askjUV/g/lBHIoUa1rftm9gEYe84EKolS7bIXQiYkETgUbZ+xIsZDQIemztkafeEx14uktY5zXTg+7gdTPBzx1/07ExFNq5Dm60yMwUMu1iflbyy+sAve8E3M/jID5dLbJjQSGAE+SwT0uGQUx0kCo5PqzmA6IJBR0fplpCqfz45dhnkKjUiprvrFy1cskjzQ6QllUQGV0hqroGtVQHVH0iJ7RK3oznowX4934mLWmjGTmEC3I+PwBh0OYpg==</latexit>

5H + 5H
<latexit sha1_base64="Nn4kfHr42agm0uDWbWW5arQ8LRU=">AAACCXicZZDLSsNAFIZP6q3WW1RcuXCwFAShJILosuimywr2Am0ok+mkHTq5MDMRSii4caUv4DO4EhTErY/gyrdxkhax7YGBj//c5vxuxJlUlvVj5JaWV1bX8uuFjc2t7R1zd68hw1gQWichD0XLxZJyFtC6YorTViQo9l1Om+7wOs0376iQLAxu1Siijo/7AfMYwUpLXfMo6bgeOh93q+gUZdwJdX06LlO7ZtEqW1mgRbCnUKwcPD/dA0Cta353eiGJfRoowrGUbduKlJNgoRjhdFzoxJJGmAxxn7Y1Btin0kmyQ8aopJUe8kKhX6BQpv7vSLAv5ch3daWP1UDO51LxL1eaWaW8SydhQRQrGpDJJi/mSIUotQX1mKBE8ZEGTATTn0VkgAUmSptX0C7Y8zcvQuOsbGu+0XZcwSTycAjHcAI2XEAFqlCDOhB4gBd4g3fj0Xg1PozPSWnOmPbsw0wYX7+yvJp9</latexit><latexit sha1_base64="dM1NVXdUtq2/WyqdyyztZXudTKI=">AAACCXicZZDLSsNAFIYn9VZbL1Fx5cLBWigIkgiiy6KbLivYC7QhTKaTdugkE2YmQgl150pfwGdwJSiIWx/BlW/jJC1i2wMDH/+5zfm9iFGpLOvHyC0tr6yu5dcLxY3NrW1zZ7cpeSwwaWDOuGh7SBJGQ9JQVDHSjgRBgcdIyxtep/nWHRGS8vBWjSLiBKgfUp9ipLTkmodJ1/Ph+ditwROYcZfr+nRcprpmyTq1soCLYE+hVN1/frqvHBfrrvnd7XEcByRUmCEpO7YVKSdBQlHMyLjQjSWJEB6iPuloDFFApJNkh4xhWSs96HOhX6hgpv7vSFAg5SjwdGWA1EDO51LxL1eeWaX8SyehYRQrEuLJJj9mUHGY2gJ7VBCs2EgDwoLqz0I8QAJhpc0raBfs+ZsXoXl2amu+0XZcgUnkwQE4AhVggwtQBTVQBw2AwQN4AW/g3Xg0Xo0P43NSmjOmPXtgJoyvXyTHmtI=</latexit><latexit sha1_base64="dM1NVXdUtq2/WyqdyyztZXudTKI=">AAACCXicZZDLSsNAFIYn9VZbL1Fx5cLBWigIkgiiy6KbLivYC7QhTKaTdugkE2YmQgl150pfwGdwJSiIWx/BlW/jJC1i2wMDH/+5zfm9iFGpLOvHyC0tr6yu5dcLxY3NrW1zZ7cpeSwwaWDOuGh7SBJGQ9JQVDHSjgRBgcdIyxtep/nWHRGS8vBWjSLiBKgfUp9ipLTkmodJ1/Ph+ditwROYcZfr+nRcprpmyTq1soCLYE+hVN1/frqvHBfrrvnd7XEcByRUmCEpO7YVKSdBQlHMyLjQjSWJEB6iPuloDFFApJNkh4xhWSs96HOhX6hgpv7vSFAg5SjwdGWA1EDO51LxL1eeWaX8SyehYRQrEuLJJj9mUHGY2gJ7VBCs2EgDwoLqz0I8QAJhpc0raBfs+ZsXoXl2amu+0XZcgUnkwQE4AhVggwtQBTVQBw2AwQN4AW/g3Xg0Xo0P43NSmjOmPXtgJoyvXyTHmtI=</latexit><latexit sha1_base64="dM1NVXdUtq2/WyqdyyztZXudTKI=">AAACCXicZZDLSsNAFIYn9VZbL1Fx5cLBWigIkgiiy6KbLivYC7QhTKaTdugkE2YmQgl150pfwGdwJSiIWx/BlW/jJC1i2wMDH/+5zfm9iFGpLOvHyC0tr6yu5dcLxY3NrW1zZ7cpeSwwaWDOuGh7SBJGQ9JQVDHSjgRBgcdIyxtep/nWHRGS8vBWjSLiBKgfUp9ipLTkmodJ1/Ph+ditwROYcZfr+nRcprpmyTq1soCLYE+hVN1/frqvHBfrrvnd7XEcByRUmCEpO7YVKSdBQlHMyLjQjSWJEB6iPuloDFFApJNkh4xhWSs96HOhX6hgpv7vSFAg5SjwdGWA1EDO51LxL1eeWaX8SyehYRQrEuLJJj9mUHGY2gJ7VBCs2EgDwoLqz0I8QAJhpc0raBfs+ZsXoXl2amu+0XZcgUnkwQE4AhVggwtQBTVQBw2AwQN4AW/g3Xg0Xo0P43NSmjOmPXtgJoyvXyTHmtI=</latexit><latexit sha1_base64="MLsFAUNJpLI/+WDDSyQ4MUgxSdY=">AAACCXicZZDLSsNAFIYn9VZbL1Fx5cLBWigIkghelkU3XVawF2hCmEwn7dDJhZmJUELdudIX8BlcCQri1kdw5ds4SVux9cDAx39uc343YlRIw/jWcguLS8sr+dVCcW19Y1Pf2m6KMOaYNHDIQt52kSCMBqQhqWSkHXGCfJeRlju4SvOtW8IFDYMbOYyI7aNeQD2KkVSSo+8nluvB05FTg0cwYytU9em4THX0knFsZAH/gzmBUnX36fGuclisO/qX1Q1x7JNAYoaE6JhGJO0EcUkxI6OCFQsSITxAPdJRGCCfCDvJDhnBslK60Au5eoGEmfq3I0G+EEPfVZU+kn0xn0vF31x5ZpX0LuyEBlEsSYDHm7yYQRnC1BbYpZxgyYYKEOZUfRbiPuIIS2VeIXPhbHr8PExdaJ4cm4qvlR2XYBx5sAcOQAWY4BxUQQ3UQQNgcA+ewSt40x60F+1d+xiX5rRJzw6YCe3zBytRmuE=</latexit><latexit sha1_base64="u77Ospx0cdvLmb4doZKaassY2rA=">AAACCXicZZDLSsNAFIYn9VbrLerShYOlIAglEbwsi266rGAv0IQwmU7aoZNJmJkIJXTpykdxJSiIWx/BlW/jJE3F1gMDH/+5zfn9mFGpLOvbKK2srq1vlDcrW9s7u3vm/kFHRonApI0jFomejyRhlJO2ooqRXiwICn1Guv74Nst3H4iQNOL3ahITN0RDTgOKkdKSZx6njh/Ai6nXhGcwZyfS9dm4XPXMqlW38oD/wS6gCopoeeaXM4hwEhKuMENS9m0rVm6KhKKYkWnFSSSJER6jIelr5Cgk0k3zQ6awppUBDCKhH1cwV/92pCiUchL6ujJEaiSXc5n4m6strFLBtZtSHieKcDzbFCQMqghmtsABFQQrNtGAsKD6sxCPkEBYafMquQuX8+OXYe5C57xua76zqo2bwo8yOAIn4BTY4Ao0QBO0QBtg8AiewSt4M56MF+Pd+JiVloyi5xAshPH5AwxBmJI=</latexit>

24Σ
<latexit sha1_base64="VuxPnPkVCgwKm4wt9g8OlmZlaQE=">AAAB+nicZZDLSsNAFIZPvNZ6i4orN4Ol4KokRdBl0Y3LivYCbQiT6aQdOpOEmUmhxIIP4AsIrgQFceubuPJtnF4Q2/4w8PGfczhn/iDhTGnH+bFWVtfWNzZzW/ntnd29ffvgsK7iVBJaIzGPZTPAinIW0ZpmmtNmIikWAaeNoH89rjcGVCoWR/d6mFBP4G7EQkawNpZv21k7CFH5fOS371hXYOTbBafkTISWwZ1BoXL8/PQIAFXf/m53YpIKGmnCsVIt10m0l2GpGeF0lG+niiaY9HGXtgxGWFDlZZPLR6honA4KY2lepNHE/T+RYaHUUASmU2DdU4u1sflXK86t0uGll7EoSTWNyHRTmHKkYzTOAXWYpETzoQFMJDPHItLDEhNt0sqbFNzFPy9DvVxyDd+aOK5gqhycwCmcgQsXUIEbqEINCAzgBd7g3XqwXq0P63PaumLNZo5gTtbXL2bIlNo=</latexit><latexit sha1_base64="+CFsDhUDGRMYgBTYXEqIgGx7x/s=">AAAB+nicZZDLSgMxFIYz9VZbL6Piyk2wFroqM0XQZdGNy4r2Au0wZNJMG5pkhiRTKGN9Al9AcCUoiFvfxJVvY3pBbPtD4OM/53BO/iBmVGnH+bEya+sbm1vZ7Vx+Z3dv3z44bKgokZjUccQi2QqQIowKUtdUM9KKJUE8YKQZDK4n9eaQSEUjca9HMfE46gkaUoy0sXzbTjtBCCvnY79zR3scQd8uOGVnKrgK7hwK1ePnp8fSWb7m29+dboQTToTGDCnVdp1YeymSmmJGxrlOokiM8AD1SNugQJwoL51ePoZF43RhGEnzhIZT9/9EirhSIx6YTo50Xy3XJuZfrbiwSoeXXkpFnGgi8GxTmDCoIzjJAXapJFizkQGEJTXHQtxHEmFt0sqZFNzlP69Co1J2Dd+aOK7ATFlwAk5BCbjgAlTBDaiBOsBgCF7AG3i3HqxX68P6nLVmrPnMEViQ9fUL2MSVLw==</latexit><latexit sha1_base64="+CFsDhUDGRMYgBTYXEqIgGx7x/s=">AAAB+nicZZDLSgMxFIYz9VZbL6Piyk2wFroqM0XQZdGNy4r2Au0wZNJMG5pkhiRTKGN9Al9AcCUoiFvfxJVvY3pBbPtD4OM/53BO/iBmVGnH+bEya+sbm1vZ7Vx+Z3dv3z44bKgokZjUccQi2QqQIowKUtdUM9KKJUE8YKQZDK4n9eaQSEUjca9HMfE46gkaUoy0sXzbTjtBCCvnY79zR3scQd8uOGVnKrgK7hwK1ePnp8fSWb7m29+dboQTToTGDCnVdp1YeymSmmJGxrlOokiM8AD1SNugQJwoL51ePoZF43RhGEnzhIZT9/9EirhSIx6YTo50Xy3XJuZfrbiwSoeXXkpFnGgi8GxTmDCoIzjJAXapJFizkQGEJTXHQtxHEmFt0sqZFNzlP69Co1J2Dd+aOK7ATFlwAk5BCbjgAlTBDaiBOsBgCF7AG3i3HqxX68P6nLVmrPnMEViQ9fUL2MSVLw==</latexit><latexit sha1_base64="+CFsDhUDGRMYgBTYXEqIgGx7x/s=">AAAB+nicZZDLSgMxFIYz9VZbL6Piyk2wFroqM0XQZdGNy4r2Au0wZNJMG5pkhiRTKGN9Al9AcCUoiFvfxJVvY3pBbPtD4OM/53BO/iBmVGnH+bEya+sbm1vZ7Vx+Z3dv3z44bKgokZjUccQi2QqQIowKUtdUM9KKJUE8YKQZDK4n9eaQSEUjca9HMfE46gkaUoy0sXzbTjtBCCvnY79zR3scQd8uOGVnKrgK7hwK1ePnp8fSWb7m29+dboQTToTGDCnVdp1YeymSmmJGxrlOokiM8AD1SNugQJwoL51ePoZF43RhGEnzhIZT9/9EirhSIx6YTo50Xy3XJuZfrbiwSoeXXkpFnGgi8GxTmDCoIzjJAXapJFizkQGEJTXHQtxHEmFt0sqZFNzlP69Co1J2Dd+aOK7ATFlwAk5BCbjgAlTBDaiBOsBgCF7AG3i3HqxX68P6nLVmrPnMEViQ9fUL2MSVLw==</latexit><latexit sha1_base64="LkhIroZ8wCZre/10ewqbS8T6p2Y=">AAAB+nicZZDLSsNAFIYn9VZbL1Fx5WawFroqSRF1WXTjsqK9QBvCZDpph84kYWZSKLE+gS8guBIUxK1v4sq3cZq2YusPAx//OYdz5vciRqWyrG8js7K6tr6R3czlt7Z3ds29/YYMY4FJHYcsFC0PScJoQOqKKkZakSCIe4w0vcHVpN4cEiFpGNypUUQcjnoB9SlGSluuaSYdz4eV07HbuaU9jqBrFqyylQr+B3sGherh0+ND6SRfc82vTjfEMSeBwgxJ2batSDkJEopiRsa5TixJhPAA9UhbY4A4kU6SXj6GRe10oR8K/QIFU/fvRIK4lCPu6U6OVF8u1ybmb624sEr5F05CgyhWJMDTTX7MoArhJAfYpYJgxUYaEBZUHwtxHwmElU4rl6ZwNv/8MsxTaFTKtuYbHcclmCoLjsAxKAEbnIMquAY1UAcYDMEzeAVvxr3xYrwbH9PWjDGbOQALMj5/AN9OlT4=</latexit><latexit sha1_base64="ChtbzGK7Ti7lxeHCfFCJslx6mBo=">AAAB+nicZZBPS8MwGMbT+W/Of1WPXoJj4Gm0Q9Tj0IvHiW4T1lLSLN3CkrQk6WDUfRNPgoJ49Zt48tuYdZ24+UDgx/O+L++bJ0wYVdpxvq3S2vrG5lZ5u7Kzu7d/YB8edVScSkzaOGaxfAyRIowK0tZUM/KYSIJ4yEg3HN3M6t0xkYrG4kFPEuJzNBA0ohhpYwW2nXlhBBvn08C7pwOOYGBXnbqTC/4Ht4AqKNQK7C+vH+OUE6ExQ0r1XCfRfoakppiRacVLFUkQHqEB6RkUiBPlZ/nlU1gzTh9GsTRPaJi7fycyxJWa8NB0cqSHarU2M39rtaVVOrryMyqSVBOB55uilEEdw1kOsE8lwZpNDCAsqTkW4iGSCGuTViVP4WLx+VVYpNBp1F3Dd061eV3kUQYn4BScARdcgia4BS3QBhiMwTN4BW/Wk/VivVsf89aSVcwcgyVZnz/APpLv</latexit>

24V
<latexit sha1_base64="S5yXVCUn0cMEcvPV0HiApboG+5w=">AAAB8nicZVDLSgNBEOz1GeMrKp68DIaAp7AbBD0GvXiMYB6YhDA7mU2GzM4uM71CWAJ+gEcvCgri1b/x5N84eSAmKWgoqrrp7vJjKQy67o+zsrq2vrGZ2cpu7+zu7ecODmsmSjTjVRbJSDd8argUildRoOSNWHMa+pLX/cH12K8/cG1EpO5wGPN2SHtKBIJRtNJ92vIDUjofdWqdXN4tuhOQZeLNSL58/PL0CACVTu671Y1YEnKFTFJjmp4bYzulGgWTfJRtJYbHlA1ojzctVTTkpp1OLh6RglW6JIi0LYVkov6fSGlozDD0bWdIsW8WvbH45xXmVmFw2U6FihPkik03BYkkGJHx/6QrNGcoh5ZQpoU9lrA+1ZShTSlrU/AWf14mtVLRs/zWxnEFU2TgBE7hDDy4gDLcQAWqwEDBM7zBu4POq/PhfE5bV5zZzBHMwfn6BcnOklY=</latexit><latexit sha1_base64="KDDsc5td/OrcV5QkIoS1+hlhU90=">AAAB8nicZVDLSgNBEOz1beIjKp68DMZATmE3CHoMevGoYB6YhDA7mU2GzM4uM71CWOIXePSioCBe/RtP/o2TB2JiQUNR1U13lx9LYdB1v52l5ZXVtfWNzUx2a3tnN7e3XzNRohmvskhGuuFTw6VQvIoCJW/EmtPQl7zuDy7Hfv2eayMidYvDmLdD2lMiEIyile7Slh+Q8umoU+vk8m7JnYD8J96M5CuHz48PxZPsdSf31epGLAm5QiapMU3PjbGdUo2CST7KtBLDY8oGtMeblioactNOJxePSMEqXRJE2pZCMlH/TqQ0NGYY+rYzpNg3i95Y/PUKc6swOG+nQsUJcsWmm4JEEozI+H/SFZozlENLKNPCHktYn2rK0KaUsSl4iz//J7VyybP8xsZxAVNswBEcQxE8OIMKXME1VIGBgid4hTcHnRfn3fmYti45s5kDmIPz+QM72ZKr</latexit><latexit sha1_base64="KDDsc5td/OrcV5QkIoS1+hlhU90=">AAAB8nicZVDLSgNBEOz1beIjKp68DMZATmE3CHoMevGoYB6YhDA7mU2GzM4uM71CWOIXePSioCBe/RtP/o2TB2JiQUNR1U13lx9LYdB1v52l5ZXVtfWNzUx2a3tnN7e3XzNRohmvskhGuuFTw6VQvIoCJW/EmtPQl7zuDy7Hfv2eayMidYvDmLdD2lMiEIyile7Slh+Q8umoU+vk8m7JnYD8J96M5CuHz48PxZPsdSf31epGLAm5QiapMU3PjbGdUo2CST7KtBLDY8oGtMeblioactNOJxePSMEqXRJE2pZCMlH/TqQ0NGYY+rYzpNg3i95Y/PUKc6swOG+nQsUJcsWmm4JEEozI+H/SFZozlENLKNPCHktYn2rK0KaUsSl4iz//J7VyybP8xsZxAVNswBEcQxE8OIMKXME1VIGBgid4hTcHnRfn3fmYti45s5kDmIPz+QM72ZKr</latexit><latexit sha1_base64="KDDsc5td/OrcV5QkIoS1+hlhU90=">AAAB8nicZVDLSgNBEOz1beIjKp68DMZATmE3CHoMevGoYB6YhDA7mU2GzM4uM71CWOIXePSioCBe/RtP/o2TB2JiQUNR1U13lx9LYdB1v52l5ZXVtfWNzUx2a3tnN7e3XzNRohmvskhGuuFTw6VQvIoCJW/EmtPQl7zuDy7Hfv2eayMidYvDmLdD2lMiEIyile7Slh+Q8umoU+vk8m7JnYD8J96M5CuHz48PxZPsdSf31epGLAm5QiapMU3PjbGdUo2CST7KtBLDY8oGtMeblioactNOJxePSMEqXRJE2pZCMlH/TqQ0NGYY+rYzpNg3i95Y/PUKc6swOG+nQsUJcsWmm4JEEozI+H/SFZozlENLKNPCHktYn2rK0KaUsSl4iz//J7VyybP8xsZxAVNswBEcQxE8OIMKXME1VIGBgid4hTcHnRfn3fmYti45s5kDmIPz+QM72ZKr</latexit><latexit sha1_base64="7dPLC+i/kMyClQlB3L2GT8gMscw=">AAAB8nicZVBdSwJBFL1rX6Z9WNFTL0Mm+CSrRPUo9dKjQX6QLjI7zurg7OwyMxvIYr+gx14KCqLX/k1P/ZvGVSPtwIXDOfdy7z1uyJnStv1tpVZW19Y30puZ7Nb2zm5ub7+hgkgSWicBD2TLxYpyJmhdM81pK5QU+y6nTXd4NfGb91QqFohbPQqp4+O+YB4jWBvpLu64HqqcjruNbi5vl+wE6D8pz0i+evj8+FA8yda6ua9OLyCRT4UmHCvVLtuhdmIsNSOcjjOdSNEQkyHu07ahAvtUOXFy8RgVjNJDXiBNCY0S9e9EjH2lRr5rOn2sB2rZm4i/XmFhlfYunJiJMNJUkOkmL+JIB2jyP+oxSYnmI0Mwkcwci8gAS0y0SSmTpHA2f36ZzFNoVEplw29MHJcwRRqO4BiKUIZzqMI11KAOBAQ8wSu8Wdp6sd6tj2lryprNHMACrM8fQmOSug==</latexit><latexit sha1_base64="nA1DvhhtMkmkWD0/kRtSV43Re2I=">AAAB8nicZVDLSgNBEOyNrxhfUY9eBkPAU9gNoh6DXjxGMImYLGF2MpsMmZ1dZnqFsOQvPAkK4tW/8eTfOHmJiQUNRVU33V1BIoVB1/12cmvrG5tb+e3Czu7e/kHx8Khp4lQz3mCxjPVDQA2XQvEGCpT8IdGcRoHkrWB4M/FbT1wbEat7HCXcj2hfiVAwilZ6zDpBSKrn426zWyy5FXcK8p94c1KCOerd4lenF7M04gqZpMa0PTdBP6MaBZN8XOikhieUDWmfty1VNOLGz6YXj0nZKj0SxtqWQjJV/05kNDJmFAW2M6I4MKveRPz1ykurMLzyM6GSFLlis01hKgnGZPI/6QnNGcqRJZRpYY8lbEA1ZWhTKkxTuFg8v0oWKTSrFc/yO7dUu57nkYcTOIUz8OASanALdWgAAwXP8ApvDjovzrvzMWvNOfOZY1iC8/kDI1OQaw==</latexit>

T, T
<latexit sha1_base64="OTaJzwW5/5ngDcdeZtVEvLAXo6E=">AAAB9nicZVDLSgMxFL3js9ZX1aUugqXgQsqMG10W3bis0Be0Y8mkmTY0kwxJRixD/8OVoCBu/RdX/o2ZaRHbHggczrmHe3OCmDNtXPfHWVvf2NzaLuwUd/f2Dw5LR8ctLRNFaJNILlUnwJpyJmjTMMNpJ1YURwGn7WB8l/ntJ6o0k6JhJjH1IzwULGQEGys9Ni5RT1o/i6NGv1R2q24OtEq8OSnXziBHvV/67g0kSSIqDOFY667nxsZPsTKMcDot9hJNY0zGeEi7lgocUe2n+dVTVLHKAIVS2ScMytX/iRRHWk+iwE5G2Iz0speJf15lYZUJb/yUiTgxVJDZpjDhyEiUdYAGTFFi+MQSTBSzxyIywgoTY5sq2ha85T+vktZV1bP8wdZxO6sDCnAK53ABHlxDDe6hDk0goOAF3uDdeXZenQ/ncza65swzJ7AA5+sXf8OSXQ==</latexit><latexit sha1_base64="OTaJzwW5/5ngDcdeZtVEvLAXo6E=">AAAB9nicZVDLSgMxFL3js9ZX1aUugqXgQsqMG10W3bis0Be0Y8mkmTY0kwxJRixD/8OVoCBu/RdX/o2ZaRHbHggczrmHe3OCmDNtXPfHWVvf2NzaLuwUd/f2Dw5LR8ctLRNFaJNILlUnwJpyJmjTMMNpJ1YURwGn7WB8l/ntJ6o0k6JhJjH1IzwULGQEGys9Ni5RT1o/i6NGv1R2q24OtEq8OSnXziBHvV/67g0kSSIqDOFY667nxsZPsTKMcDot9hJNY0zGeEi7lgocUe2n+dVTVLHKAIVS2ScMytX/iRRHWk+iwE5G2Iz0speJf15lYZUJb/yUiTgxVJDZpjDhyEiUdYAGTFFi+MQSTBSzxyIywgoTY5sq2ha85T+vktZV1bP8wdZxO6sDCnAK53ABHlxDDe6hDk0goOAF3uDdeXZenQ/ncza65swzJ7AA5+sXf8OSXQ==</latexit><latexit sha1_base64="OTaJzwW5/5ngDcdeZtVEvLAXo6E=">AAAB9nicZVDLSgMxFL3js9ZX1aUugqXgQsqMG10W3bis0Be0Y8mkmTY0kwxJRixD/8OVoCBu/RdX/o2ZaRHbHggczrmHe3OCmDNtXPfHWVvf2NzaLuwUd/f2Dw5LR8ctLRNFaJNILlUnwJpyJmjTMMNpJ1YURwGn7WB8l/ntJ6o0k6JhJjH1IzwULGQEGys9Ni5RT1o/i6NGv1R2q24OtEq8OSnXziBHvV/67g0kSSIqDOFY667nxsZPsTKMcDot9hJNY0zGeEi7lgocUe2n+dVTVLHKAIVS2ScMytX/iRRHWk+iwE5G2Iz0speJf15lYZUJb/yUiTgxVJDZpjDhyEiUdYAGTFFi+MQSTBSzxyIywgoTY5sq2ha85T+vktZV1bP8wdZxO6sDCnAK53ABHlxDDe6hDk0goOAF3uDdeXZenQ/ncza65swzJ7AA5+sXf8OSXQ==</latexit><latexit sha1_base64="OTaJzwW5/5ngDcdeZtVEvLAXo6E=">AAAB9nicZVDLSgMxFL3js9ZX1aUugqXgQsqMG10W3bis0Be0Y8mkmTY0kwxJRixD/8OVoCBu/RdX/o2ZaRHbHggczrmHe3OCmDNtXPfHWVvf2NzaLuwUd/f2Dw5LR8ctLRNFaJNILlUnwJpyJmjTMMNpJ1YURwGn7WB8l/ntJ6o0k6JhJjH1IzwULGQEGys9Ni5RT1o/i6NGv1R2q24OtEq8OSnXziBHvV/67g0kSSIqDOFY667nxsZPsTKMcDot9hJNY0zGeEi7lgocUe2n+dVTVLHKAIVS2ScMytX/iRRHWk+iwE5G2Iz0speJf15lYZUJb/yUiTgxVJDZpjDhyEiUdYAGTFFi+MQSTBSzxyIywgoTY5sq2ha85T+vktZV1bP8wdZxO6sDCnAK53ABHlxDDe6hDk0goOAF3uDdeXZenQ/ncza65swzJ7AA5+sXf8OSXQ==</latexit><latexit sha1_base64="3w/+XIYz6AYDfBVhFzb+AjS3QWY=">AAAB9nicZVDLSgMxFL3js9ZX1aUugqXgQsrUhbosunFZoS9ox5JJM21oJhmSjFiG/ocrQUHc+i+u/Bsz01ZsPRA4nHMP9+b4EWfauO63s7K6tr6xmdvKb+/s7u0XDg6bWsaK0AaRXKq2jzXlTNCGYYbTdqQoDn1OW/7oNvVbj1RpJkXdjCPqhXggWMAINlZ6qJ+jrrR+Gkf1XqHolt0M6D+pzEixegIZar3CV7cvSRxSYQjHWncqbmS8BCvDCKeTfDfWNMJkhAe0Y6nAIdVekl09QSWr9FEglX3CoEz9m0hwqPU49O1kiM1QL3up+OuVFlaZ4NpLmIhiQwWZbgpijoxEaQeozxQlho8twUQxeywiQ6wwMbapfNbC5fzzy2TeQvOiXLH83tZxM60DcnAMp3AGFbiCKtxBDRpAQMEzvMKb8+S8OO/Ox3R0xZlljmABzucPhk2SbA==</latexit><latexit sha1_base64="eiACDWlcQwz4CujNj8nEA1AOf6c=">AAAB9nicZVDLSsNAFL2pr1pfVZduBkvBhZTEhbosunFZoS9oY5lMJ+3QSSbMTMQS+h+uBAVx67+48m+cpKnYemDgcM493DvHizhT2ra/rcLa+sbmVnG7tLO7t39QPjxqKxFLQltEcCG7HlaUs5C2NNOcdiNJceBx2vEmt6nfeaRSMRE29TSiboBHIfMZwdpID81z1BfGT+OoOShX7JqdAf0nTk4qkKMxKH/1h4LEAQ014VipnmNH2k2w1IxwOiv1Y0UjTCZ4RHuGhjigyk2yq2eoapQh8oU0L9QoU/8mEhwoNQ08MxlgPVarXir+etWlVdq/dhMWRrGmIZlv8mOOtEBpB2jIJCWaTw3BRDJzLCJjLDHRpqlS1sLl4vOrZNFC+6LmGH5vV+o3eR9FOIFTOAMHrqAOd9CAFhCQ8Ayv8GY9WS/Wu/UxHy1YeeYYlmB9/gAI/ZIQ</latexit>

Σ
<latexit sha1_base64="NdlYCgQ89c6hGAcIZLqtQFJSAmA=">AAAB7nicZVBNSwMxEJ2tX7V+VT16CZaCp7LrRY9FLx4r2g9ol5JNs21skg1JVihL/4MnQUG8+n88+W9M20Vs+2Dg8d4MM/MixZmxvv/jFTY2t7Z3irulvf2Dw6Py8UnLJKkmtEkSnuhOhA3lTNKmZZbTjtIUi4jTdjS+nfntZ6oNS+SjnSgaCjyULGYEWye1eg9sKHC/XPFr/hxonQQ5qUCORr/83RskJBVUWsKxMd3AVzbMsLaMcDot9VJDFSZjPKRdRyUW1ITZ/NopqjplgOJEu5IWzdX/ExkWxkxE5DoFtiOz6s3EP6+6tMrG12HGpEotlWSxKU45sgma/Y4GTFNi+cQRTDRzxyIywhoT6xIquRSC1Z/XSeuyFjh+71fqN3keRTiDc7iAAK6gDnfQgCYQeIIXeIN3T3mv3of3uWgtePnMKSzB+/oF6o6PKg==</latexit><latexit sha1_base64="NdlYCgQ89c6hGAcIZLqtQFJSAmA=">AAAB7nicZVBNSwMxEJ2tX7V+VT16CZaCp7LrRY9FLx4r2g9ol5JNs21skg1JVihL/4MnQUG8+n88+W9M20Vs+2Dg8d4MM/MixZmxvv/jFTY2t7Z3irulvf2Dw6Py8UnLJKkmtEkSnuhOhA3lTNKmZZbTjtIUi4jTdjS+nfntZ6oNS+SjnSgaCjyULGYEWye1eg9sKHC/XPFr/hxonQQ5qUCORr/83RskJBVUWsKxMd3AVzbMsLaMcDot9VJDFSZjPKRdRyUW1ITZ/NopqjplgOJEu5IWzdX/ExkWxkxE5DoFtiOz6s3EP6+6tMrG12HGpEotlWSxKU45sgma/Y4GTFNi+cQRTDRzxyIywhoT6xIquRSC1Z/XSeuyFjh+71fqN3keRTiDc7iAAK6gDnfQgCYQeIIXeIN3T3mv3of3uWgtePnMKSzB+/oF6o6PKg==</latexit><latexit sha1_base64="NdlYCgQ89c6hGAcIZLqtQFJSAmA=">AAAB7nicZVBNSwMxEJ2tX7V+VT16CZaCp7LrRY9FLx4r2g9ol5JNs21skg1JVihL/4MnQUG8+n88+W9M20Vs+2Dg8d4MM/MixZmxvv/jFTY2t7Z3irulvf2Dw6Py8UnLJKkmtEkSnuhOhA3lTNKmZZbTjtIUi4jTdjS+nfntZ6oNS+SjnSgaCjyULGYEWye1eg9sKHC/XPFr/hxonQQ5qUCORr/83RskJBVUWsKxMd3AVzbMsLaMcDot9VJDFSZjPKRdRyUW1ITZ/NopqjplgOJEu5IWzdX/ExkWxkxE5DoFtiOz6s3EP6+6tMrG12HGpEotlWSxKU45sgma/Y4GTFNi+cQRTDRzxyIywhoT6xIquRSC1Z/XSeuyFjh+71fqN3keRTiDc7iAAK6gDnfQgCYQeIIXeIN3T3mv3of3uWgtePnMKSzB+/oF6o6PKg==</latexit><latexit sha1_base64="NdlYCgQ89c6hGAcIZLqtQFJSAmA=">AAAB7nicZVBNSwMxEJ2tX7V+VT16CZaCp7LrRY9FLx4r2g9ol5JNs21skg1JVihL/4MnQUG8+n88+W9M20Vs+2Dg8d4MM/MixZmxvv/jFTY2t7Z3irulvf2Dw6Py8UnLJKkmtEkSnuhOhA3lTNKmZZbTjtIUi4jTdjS+nfntZ6oNS+SjnSgaCjyULGYEWye1eg9sKHC/XPFr/hxonQQ5qUCORr/83RskJBVUWsKxMd3AVzbMsLaMcDot9VJDFSZjPKRdRyUW1ITZ/NopqjplgOJEu5IWzdX/ExkWxkxE5DoFtiOz6s3EP6+6tMrG12HGpEotlWSxKU45sgma/Y4GTFNi+cQRTDRzxyIywhoT6xIquRSC1Z/XSeuyFjh+71fqN3keRTiDc7iAAK6gDnfQgCYQeIIXeIN3T3mv3of3uWgtePnMKSzB+/oF6o6PKg==</latexit><latexit sha1_base64="oc6H+PulcLMExhNF/ejye1cK58g=">AAAB7nicZVBNSwMxEJ2tX7V+VT16CZaCp7LrQT0WvXisaD+gXUo2zbaxSXZJskJZ+h88CQri1f/jyX9jut2KrQ8GHu/NMDMviDnTxnW/ncLa+sbmVnG7tLO7t39QPjxq6ShRhDZJxCPVCbCmnEnaNMxw2okVxSLgtB2Mb2Z++4kqzSL5YCYx9QUeShYygo2VWr17NhS4X664NTcD+k+8nFQgR6Nf/uoNIpIIKg3hWOuu58bGT7EyjHA6LfUSTWNMxnhIu5ZKLKj20+zaKapaZYDCSNmSBmXq34kUC60nIrCdApuRXvVm4q9XXVplwis/ZTJODJVkvilMODIRmv2OBkxRYvjEEkwUs8ciMsIKE2MTKmUpXCyeXyWLFFrnNc/yO7dSv87zKMIJnMIZeHAJdbiFBjSBwCM8wyu8ObHz4rw7H/PWgpPPHMMSnM8f8RiPOQ==</latexit><latexit sha1_base64="oc6H+PulcLMExhNF/ejye1cK58g=">AAAB7nicZVBNSwMxEJ2tX7V+VT16CZaCp7LrQT0WvXisaD+gXUo2zbaxSXZJskJZ+h88CQri1f/jyX9jut2KrQ8GHu/NMDMviDnTxnW/ncLa+sbmVnG7tLO7t39QPjxq6ShRhDZJxCPVCbCmnEnaNMxw2okVxSLgtB2Mb2Z++4kqzSL5YCYx9QUeShYygo2VWr17NhS4X664NTcD+k+8nFQgR6Nf/uoNIpIIKg3hWOuu58bGT7EyjHA6LfUSTWNMxnhIu5ZKLKj20+zaKapaZYDCSNmSBmXq34kUC60nIrCdApuRXvVm4q9XXVplwis/ZTJODJVkvilMODIRmv2OBkxRYvjEEkwUs8ciMsIKE2MTKmUpXCyeXyWLFFrnNc/yO7dSv87zKMIJnMIZeHAJdbiFBjSBwCM8wyu8ObHz4rw7H/PWgpPPHMMSnM8f8RiPOQ==</latexit>

X,Y
<latexit sha1_base64="JurBUFgjn+iUGBSXXdQP5pgzkGY=">AAAB63icZVBNSwMxEJ2tX7V+VT3qIVgKHqTsetFj0YvHivZD2qVk02wbmmSXJCuUpT/Bk6AgXv1Fnvw3ZrdFbPtg4PHeDDPzgpgzbVz3xymsrW9sbhW3Szu7e/sH5cOjlo4SRWiTRDxSnQBrypmkTcMMp51YUSwCTtvB+Dbz289UaRbJRzOJqS/wULKQEWys9NC5eOqXK27NzYFWiTcnlfop5Gj0y9+9QUQSQaUhHGvd9dzY+ClWhhFOp6VeommMyRgPaddSiQXVfpqfOkVVqwxQGClb0qBc/T+RYqH1RAS2U2Az0steJv551YVVJrz2UybjxFBJZpvChCMToexxNGCKEsMnlmCimD0WkRFWmBgbT8mm4C3/vEpalzXP8nsbx80sDijCCZzBOXhwBXW4gwY0gcAQXuAN3h3hvDofzuesteDMZ45hAc7XL8Udjfg=</latexit><latexit sha1_base64="JurBUFgjn+iUGBSXXdQP5pgzkGY=">AAAB63icZVBNSwMxEJ2tX7V+VT3qIVgKHqTsetFj0YvHivZD2qVk02wbmmSXJCuUpT/Bk6AgXv1Fnvw3ZrdFbPtg4PHeDDPzgpgzbVz3xymsrW9sbhW3Szu7e/sH5cOjlo4SRWiTRDxSnQBrypmkTcMMp51YUSwCTtvB+Dbz289UaRbJRzOJqS/wULKQEWys9NC5eOqXK27NzYFWiTcnlfop5Gj0y9+9QUQSQaUhHGvd9dzY+ClWhhFOp6VeommMyRgPaddSiQXVfpqfOkVVqwxQGClb0qBc/T+RYqH1RAS2U2Az0steJv551YVVJrz2UybjxFBJZpvChCMToexxNGCKEsMnlmCimD0WkRFWmBgbT8mm4C3/vEpalzXP8nsbx80sDijCCZzBOXhwBXW4gwY0gcAQXuAN3h3hvDofzuesteDMZ45hAc7XL8Udjfg=</latexit><latexit sha1_base64="JurBUFgjn+iUGBSXXdQP5pgzkGY=">AAAB63icZVBNSwMxEJ2tX7V+VT3qIVgKHqTsetFj0YvHivZD2qVk02wbmmSXJCuUpT/Bk6AgXv1Fnvw3ZrdFbPtg4PHeDDPzgpgzbVz3xymsrW9sbhW3Szu7e/sH5cOjlo4SRWiTRDxSnQBrypmkTcMMp51YUSwCTtvB+Dbz289UaRbJRzOJqS/wULKQEWys9NC5eOqXK27NzYFWiTcnlfop5Gj0y9+9QUQSQaUhHGvd9dzY+ClWhhFOp6VeommMyRgPaddSiQXVfpqfOkVVqwxQGClb0qBc/T+RYqH1RAS2U2Az0steJv551YVVJrz2UybjxFBJZpvChCMToexxNGCKEsMnlmCimD0WkRFWmBgbT8mm4C3/vEpalzXP8nsbx80sDijCCZzBOXhwBXW4gwY0gcAQXuAN3h3hvDofzuesteDMZ45hAc7XL8Udjfg=</latexit><latexit sha1_base64="JurBUFgjn+iUGBSXXdQP5pgzkGY=">AAAB63icZVBNSwMxEJ2tX7V+VT3qIVgKHqTsetFj0YvHivZD2qVk02wbmmSXJCuUpT/Bk6AgXv1Fnvw3ZrdFbPtg4PHeDDPzgpgzbVz3xymsrW9sbhW3Szu7e/sH5cOjlo4SRWiTRDxSnQBrypmkTcMMp51YUSwCTtvB+Dbz289UaRbJRzOJqS/wULKQEWys9NC5eOqXK27NzYFWiTcnlfop5Gj0y9+9QUQSQaUhHGvd9dzY+ClWhhFOp6VeommMyRgPaddSiQXVfpqfOkVVqwxQGClb0qBc/T+RYqH1RAS2U2Az0steJv551YVVJrz2UybjxFBJZpvChCMToexxNGCKEsMnlmCimD0WkRFWmBgbT8mm4C3/vEpalzXP8nsbx80sDijCCZzBOXhwBXW4gwY0gcAQXuAN3h3hvDofzuesteDMZ45hAc7XL8Udjfg=</latexit><latexit sha1_base64="3hiPQj5bW9cH6n4bGTnoHTUguwg=">AAAB63icZVBNSwMxEJ2tX7V+VT3qIVgKHqTselCPRS8eK9oPaZeSTbNtaJJdkqxQlv4ET4KCePUXefLfmG5bsfXBwOO9GWbmBTFn2rjut5NbWV1b38hvFra2d3b3ivsHDR0litA6iXikWgHWlDNJ64YZTluxolgEnDaD4c3Ebz5RpVkkH8wopr7AfclCRrCx0n3r7LFbLLkVNwP6T7wZKVWPIUOtW/zq9CKSCCoN4VjrtufGxk+xMoxwOi50Ek1jTIa4T9uWSiyo9tPs1DEqW6WHwkjZkgZl6t+JFAutRyKwnQKbgV72JuKvV15YZcIrP2UyTgyVZLopTDgyEZo8jnpMUWL4yBJMFLPHIjLAChNj4ylkKVzMn18m8xQa5xXP8jsbx/U0DsjDEZzAKXhwCVW4hRrUgUAfnuEV3hzhvDjvzse0NefMZg5hAc7nD8unjgc=</latexit><latexit sha1_base64="/vvwOE9ZL7QiOeL8OZLW22NDDdQ=">AAAB63icZVBNSwMxEJ31s9avqkcvwVLwIGXXg3osevFY0X5Iu5Rsmm1Dk+ySZIWy9Cd4EhTEq7/Ik//GdLsVWx8MPN6bYWZeEHOmjet+Oyura+sbm4Wt4vbO7t5+6eCwqaNEEdogEY9UO8CaciZpwzDDaTtWFIuA01Ywupn6rSeqNIvkgxnH1Bd4IFnICDZWum+fPfZKZbfqZkD/iZeTMuSo90pf3X5EEkGlIRxr3fHc2PgpVoYRTifFbqJpjMkID2jHUokF1X6anTpBFav0URgpW9KgTP07kWKh9VgEtlNgM9TL3lT89SoLq0x45adMxomhksw2hQlHJkLTx1GfKUoMH1uCiWL2WESGWGFibDzFLIWL+fPLZJ5C87zqWX7nlmvXeR4FOIYTOAUPLqEGt1CHBhAYwDO8wpsjnBfn3fmYta44+cwRLMD5/AFOV42r</latexit>

T = M∗
sΩ

′
<latexit sha1_base64="QZKxVeALvl5ARfThMB/v+g29R08=">AAAB/3icZZA9SwNBEIbn/Izx61SsbFZDQCzCnY02QtDGRoxgVPCSsLeZJEt2747dPSEcKfwpVoKCCFb+BzsrO3+Km0REzQsLD+/MMLNvmAiujed9OBOTU9Mzs7m5/PzC4tKyu7J6oeNUMayyWMTqKqQaBY+wargReJUopDIUeBl2jwb1yxtUmsfRueklWJO0HfEWZ9RYq+Gunx+cNHR9hwSnEtu0HiSKS2y4Ba/kDUXGwf+GQnnz7eUTACoN9z1oxiyVGBkmqNbXvpeYWkaV4UxgPx+kGhPKurSN1xYjKlHXsuH5fVK0TpO0YmVfZMjQ/T2RUal1T4a2U1LT0f9rA/OnVvyzyrT2axmPktRgxEabWqkgJiaDMEiTK2RG9CxQprg9lrAOVZQZG1nepuD///M4XOyWfMtnNo5DGCkHG7AF2+DDHpThGCpQBQYZ3MEDPDq3zr3z5DyPWiec75k1+CPn9QtbGZfY</latexit><latexit sha1_base64="H25+61AgzVZBkSDEsiL6jWXna68=">AAAB/3icZZDLSgMxFIYz9VbrbVRcuYmWgrgoM24UQSy6cSNW6A16I5OetqHJzJBkhDJ04aO4EhREcOU7uHPlA/gepq2IbX8IfPznHM7J74WcKe04X1Zibn5hcSm5nFpZXVvfsDe3SiqIJIUiDXggKx5RwJkPRc00h0oogQiPQ9nrXQ7r5TuQigV+QfdDqAvS8VmbUaKN1bR3CmfXTdU4xLUbAR3SqIWSCWjaaSfrjIRnwf2FdG7v4+07Oj3PN+3PWiugkQBfU06UqrpOqOsxkZpRDoNULVIQEtojHaga9IkAVY9H5w9wxjgt3A6keb7GI/f/REyEUn3hmU5BdFdN14bmXy0zsUq3T+ox88NIg0/Hm9oRxzrAwzBwi0mgmvcNECqZORbTLpGEahNZyqTgTv95FkpHWdfwrYnjAo2VRLtoHx0gFx2jHLpCeVREFMXoAT2hZ+veerRerNdxa8L6ndlGE7LefwCg/ZjL</latexit><latexit sha1_base64="H25+61AgzVZBkSDEsiL6jWXna68=">AAAB/3icZZDLSgMxFIYz9VbrbVRcuYmWgrgoM24UQSy6cSNW6A16I5OetqHJzJBkhDJ04aO4EhREcOU7uHPlA/gepq2IbX8IfPznHM7J74WcKe04X1Zibn5hcSm5nFpZXVvfsDe3SiqIJIUiDXggKx5RwJkPRc00h0oogQiPQ9nrXQ7r5TuQigV+QfdDqAvS8VmbUaKN1bR3CmfXTdU4xLUbAR3SqIWSCWjaaSfrjIRnwf2FdG7v4+07Oj3PN+3PWiugkQBfU06UqrpOqOsxkZpRDoNULVIQEtojHaga9IkAVY9H5w9wxjgt3A6keb7GI/f/REyEUn3hmU5BdFdN14bmXy0zsUq3T+ox88NIg0/Hm9oRxzrAwzBwi0mgmvcNECqZORbTLpGEahNZyqTgTv95FkpHWdfwrYnjAo2VRLtoHx0gFx2jHLpCeVREFMXoAT2hZ+veerRerNdxa8L6ndlGE7LefwCg/ZjL</latexit><latexit sha1_base64="H25+61AgzVZBkSDEsiL6jWXna68=">AAAB/3icZZDLSgMxFIYz9VbrbVRcuYmWgrgoM24UQSy6cSNW6A16I5OetqHJzJBkhDJ04aO4EhREcOU7uHPlA/gepq2IbX8IfPznHM7J74WcKe04X1Zibn5hcSm5nFpZXVvfsDe3SiqIJIUiDXggKx5RwJkPRc00h0oogQiPQ9nrXQ7r5TuQigV+QfdDqAvS8VmbUaKN1bR3CmfXTdU4xLUbAR3SqIWSCWjaaSfrjIRnwf2FdG7v4+07Oj3PN+3PWiugkQBfU06UqrpOqOsxkZpRDoNULVIQEtojHaga9IkAVY9H5w9wxjgt3A6keb7GI/f/REyEUn3hmU5BdFdN14bmXy0zsUq3T+ox88NIg0/Hm9oRxzrAwzBwi0mgmvcNECqZORbTLpGEahNZyqTgTv95FkpHWdfwrYnjAo2VRLtoHx0gFx2jHLpCeVREFMXoAT2hZ+veerRerNdxa8L6ndlGE7LefwCg/ZjL</latexit><latexit sha1_base64="CjIL4F/46rQbBLVH6vgKPZJSoxk=">AAAB/3icZZDLSgMxFIYz9VbrrSqu3ERLQVyUqQsVQSy6cSNW6A16I5OetqHJzJBkhDJ04aO4EhREcOU7uHPlA/geptNWrP4Q+PjPOZyT3/E5U9q2P63YzOzc/EJ8MbG0vLK6llzfKCkvkBSK1OOerDhEAWcuFDXTHCq+BCIcDmWndzGsl29BKua5Bd33oS5Ix2VtRok2VjO5VTi9aqrGPq5dC+iQRs2XTEAzmbIzdiT8H7JjSOV23l+/gpOzfDP5UWt5NBDgasqJUtWs7et6SKRmlMMgUQsU+IT2SAeqBl0iQNXD6PwBThunhdueNM/VOHJ/T4REKNUXjukURHfV39rQ/Kmlp1bp9nE9ZK4faHDpaFM74Fh7eBgGbjEJVPO+AUIlM8di2iWSUG0iS0QpHE4+/xcmKZQOMlnDNyaOczRSHG2jXbSHsugI5dAlyqMioihE9+gRPVl31oP1bL2MWmPWeGYTTcl6+wanh5ja</latexit><latexit sha1_base64="W/nnZT9LhVlhQWaPV/rcAodh1Jg=">AAAB/3icZZDLSgMxFIYzXmu9jYorN8FSEBdl6kLdCEU3bsQKvUFnWjLpaRuazAxJRihDFz6KK0FB3Pocrnwb03Yqtv4Q+PjPOZyT3484U9pxvq2l5ZXVtfXMRnZza3tn197br6kwlhSqNOShbPhEAWcBVDXTHBqRBCJ8DnV/cDOu1x9BKhYGFT2MwBOkF7Auo0Qbq20fVq7u2qp1it17AT3SciPJBLTtnFNwJsL/oZhCDqUqt+0vtxPSWECgKSdKNYtOpL2ESM0oh1HWjRVEhA5ID5oGAyJAecnk/BHOG6eDu6E0L9B44v6dSIhQaih80ymI7qvF2tj8reXnVunupZewIIo1BHS6qRtzrEM8DgN3mASq+dAAoZKZYzHtE0moNpFlJymczz6/CLMUameFouEHJ1e6TvPIoCN0jE5QEV2gErpFZVRFFCXoGb2iN+vJerHerY9p65KVzhygOVmfP6j5lSc=</latexit>

T ′ = M∗
GΩ

<latexit sha1_base64="tuBAXaAjvgvprcQV9T4ryZ+lR4U=">AAACAHicZZA9SwNBEIbn/IzxKyrY2KwGQSzkzkYbIWihjRghiUK+2NvMxSW7d8funhDONP4UK0FBxM7fYGdl509xk4gYfWHh4Z0ZZvb1Y8G1cd0PZ2x8YnJqOjOTnZ2bX1jMLS1XdJQohmUWiUhd+lSj4CGWDTcCL2OFVPoCL/zOUb9+cY1K8ygsmW6MdUnbIQ84o8ZazdxqqVGLFZdIDk6bx41tUjuT2KbNXN7dcQci/8H7hnxh/e3lEwCKzdx7rRWxRGJomKBaVz03NvWUKsOZwF62lmiMKevQNlYthlSirqeD+3tk0zotEkTKvtCQgft7IqVS6670baek5kr/rfXNn9rmyCoT7NdTHsaJwZANNwWJICYi/TRIiytkRnQtUKa4PZawK6ooMzazrE3B+/vn/1DZ3fEsn9s4DmGoDKzBBmyBB3tQgBMoQhkY3MAdPMCjc+vcO0/O87B1zPmeWYEROa9feDSX1g==</latexit><latexit sha1_base64="ix6Ob4k8RYQvrkjHEHU+gHI0Zn0=">AAACAHicZZDLSgMxFIYz9VbrbVRw4yZaCuKizLhRBLHoQjdihd6gNzLpaRuazAxJRii1Gx/FlaAg4s5ncOfKB/A9TFsR2/4Q+PjPOZyT3ws5U9pxvqzYzOzc/EJ8MbG0vLK6Zq9vFFQQSQp5GvBAljyigDMf8pppDqVQAhEeh6LXOR/Ui7cgFQv8nO6GUBWk5bMmo0Qbq25v5WqVUDIB+OSqflHbx5VrAS1St5NO2hkKT4P7C8nMzsfbd3R8mq3bn5VGQCMBvqacKFV2nVBXe0RqRjn0E5VIQUhoh7SgbNAnAlS1N7y/j1PGaeBmIM3zNR66/yd6RCjVFZ7pFES31WRtYP7VUmOrdPOo2mN+GGnw6WhTM+JYB3iQBm4wCVTzrgFCJTPHYtomklBtMkuYFNzJP09D4SDtGr4xcZyhkeJoG+2iPeSiQ5RBlyiL8oiiO/SAntCzdW89Wi/W66g1Zv3ObKIxWe8/vhiYyQ==</latexit><latexit sha1_base64="ix6Ob4k8RYQvrkjHEHU+gHI0Zn0=">AAACAHicZZDLSgMxFIYz9VbrbVRw4yZaCuKizLhRBLHoQjdihd6gNzLpaRuazAxJRii1Gx/FlaAg4s5ncOfKB/A9TFsR2/4Q+PjPOZyT3ws5U9pxvqzYzOzc/EJ8MbG0vLK6Zq9vFFQQSQp5GvBAljyigDMf8pppDqVQAhEeh6LXOR/Ui7cgFQv8nO6GUBWk5bMmo0Qbq25v5WqVUDIB+OSqflHbx5VrAS1St5NO2hkKT4P7C8nMzsfbd3R8mq3bn5VGQCMBvqacKFV2nVBXe0RqRjn0E5VIQUhoh7SgbNAnAlS1N7y/j1PGaeBmIM3zNR66/yd6RCjVFZ7pFES31WRtYP7VUmOrdPOo2mN+GGnw6WhTM+JYB3iQBm4wCVTzrgFCJTPHYtomklBtMkuYFNzJP09D4SDtGr4xcZyhkeJoG+2iPeSiQ5RBlyiL8oiiO/SAntCzdW89Wi/W66g1Zv3ObKIxWe8/vhiYyQ==</latexit><latexit sha1_base64="ix6Ob4k8RYQvrkjHEHU+gHI0Zn0=">AAACAHicZZDLSgMxFIYz9VbrbVRw4yZaCuKizLhRBLHoQjdihd6gNzLpaRuazAxJRii1Gx/FlaAg4s5ncOfKB/A9TFsR2/4Q+PjPOZyT3ws5U9pxvqzYzOzc/EJ8MbG0vLK6Zq9vFFQQSQp5GvBAljyigDMf8pppDqVQAhEeh6LXOR/Ui7cgFQv8nO6GUBWk5bMmo0Qbq25v5WqVUDIB+OSqflHbx5VrAS1St5NO2hkKT4P7C8nMzsfbd3R8mq3bn5VGQCMBvqacKFV2nVBXe0RqRjn0E5VIQUhoh7SgbNAnAlS1N7y/j1PGaeBmIM3zNR66/yd6RCjVFZ7pFES31WRtYP7VUmOrdPOo2mN+GGnw6WhTM+JYB3iQBm4wCVTzrgFCJTPHYtomklBtMkuYFNzJP09D4SDtGr4xcZyhkeJoG+2iPeSiQ5RBlyiL8oiiO/SAntCzdW89Wi/W66g1Zv3ObKIxWe8/vhiYyQ==</latexit><latexit sha1_base64="HK0VlgN+c43tDI6HvzNtiGOoFBA=">AAACAHicZZDLSgMxFIYz9VbrrSq4cRMtBXFRpi5UBLHoQjdihd6gNzLpaRuazAxJRii1Gx/FlaAg4s5ncOfKB/A9TKetWP0h8PGfczgnv+NzprRtf1qRqemZ2bnofGxhcWl5Jb66VlBeICnkqcc9WXKIAs5cyGumOZR8CUQ4HIpO52xQL96AVMxzc7rrQ1WQlsuajBJtrHp8I1er+JIJwMeX9fPaLq5cCWiRejxhp+xQ+D+kR5DIbL2/fgVHJ9l6/KPS8GggwNWUE6XKadvX1R6RmlEO/VglUOAT2iEtKBt0iQBV7YX393HSOA3c9KR5rsah+3uiR4RSXeGYTkF0W/2tDcyfWnJilW4eVnvM9QMNLh1uagYcaw8P0sANJoFq3jVAqGTmWEzbRBKqTWaxMIX98ef/wjiFwl4qbfjaxHGKhoqiTbSNdlAaHaAMukBZlEcU3aJ79IierDvrwXq2XoatEWs0s44mZL19A8SimNg=</latexit><latexit sha1_base64="k68PLwYXcLJ52ckoR3m8Jcy/7Dk=">AAACAHicZZDLSgMxFIYz9VbrrSq4cRMsBXFRpi7UjVB0oRuxQm/QTodMeqYNTWaGJCOUsRsfxZWgIG59DVe+jelFsfWHwMd/zuGc/F7EmdK2/WWlFhaXllfSq5m19Y3Nrez2Tk2FsaRQpSEPZcMjCjgLoKqZ5tCIJBDhcah7/ctRvX4PUrEwqOhBBI4g3YD5jBJtLDe7V2m3IskE4PMb96p9hFu3ArrEzebsgj0W/g/FKeTQVGU3+9nqhDQWEGjKiVLNoh1pJyFSM8phmGnFCiJC+6QLTYMBEaCcZHz/EOeN08F+KM0LNB67fycSIpQaCM90CqJ7ar42Mn9r+ZlV2j9zEhZEsYaATjb5Mcc6xKM0cIdJoJoPDBAqmTkW0x6RhGqTWWacwsnP5+fhJ4XacaFo+M7OlS6meaTRPjpAh6iITlEJXaMyqiKKHtATekGv1qP1bL1Z75PWlDWd2UUzsj6+AcYUlSU=</latexit>
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1.1 Application to the minimal SU(5)

For the minimal SU(5), the �-function coe�cients are
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This gives
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Substituting Eq. (1.3) into Eq. (1.1) and using the above expression of C 0, one finds
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where we have used the unification condition Eq. (1.6) and b
G = (�3,�3,�3) for the minimal SU(5).

If one eliminates (M2
X
M⌃) in the expressions of T 0 and ⌦0 in Eqs. (1.15), the conditions in Eq. (1.6)

can be written as
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which relates the triplet Higgs mass with the low energy SUSY spectrum.
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2 Orbifold SUSY SU(5)

In the orbifold SU(5) GUT, SU(5) gauge symmetry is realised locally in the bulk of the 5D space-time but

violated by the boundary condition and never realised in the 4D space-time unless at the cut-o↵ scale, ⇤.

The relation of the gauge couplings at mZ and ⇤ is given by solving the RGE as
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where si is the threshold corrections of the MSSM sparticles given in Eq. (1.2) and r
0
i
is the �-function

contribution from the GUT scale particles given by
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Figure 4: tan� = 10, A0 = 0, sign(µ) = + are chosen. The dark blue region is excluded due to a charged LSP.
In the grey region SOFTSUSY is failed to compute the spectrum due to e.g. absence of the EWSB. The solid lines
are ⌧p!K+⌫̄/yrs = 1026 (red), 1027 (blue), 1028 (green), 1029 (purple) and the same colour patterns are repeated
for 1030 (red), 1031 (blue), 1032 (green), 1033 (purple). The current limit is given by ⌧p!K+⌫̄ > 4.0⇥ 1033 yrs.

5.2 Vanilla SUSY

Figure 5: The black solid lines are ⌧p!K+⌫̄/yrs = ..., 1030, 1032, 1034, 1036, .... The blue region is excluded by the
current limit ⌧p!K+⌫̄ > 4.0⇥ 1033 yrs. The dashed lines indicate the triplet Higgs mass: MT = 1016 (light green),
1017 (green), 1018 (blue).
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1032
<latexit sha1_base64="ypCvm237c79Qgx8QVeFrrY3gAUU=">AAAB73icZVDLSgNBEOyNrxhfUY9eBkPAU9iNBz0GvXiMYB6QrGF20kmGzM6uM7NCWPIRngQF8er3ePJvnCSLmKSgoajqprsriAXXxnV/nNzG5tb2Tn63sLd/cHhUPD5p6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8O/Nbz6g0j+SDmcToh3Qo+YAzaqzU8tzH9LI67RVLbsWdg6wTLyMlyFDvFb+7/YglIUrDBNW647mx8VOqDGcCp4VuojGmbEyH2LFU0hC1n87PnZKyVfpkEClb0pC5+n8ipaHWkzCwnSE1I73qzcQ/r7y0ygyu/ZTLODEo2WLTIBHERGT2POlzhcyIiSWUKW6PJWxEFWXGRlSwKXirP6+TZrXiWX7vlmo3WR55OINzuAAPrqAGd1CHBjAYwwu8wbvz5Lw6H87nojXnZDOnsATn6xfFEY8D</latexit><latexit sha1_base64="ypCvm237c79Qgx8QVeFrrY3gAUU=">AAAB73icZVDLSgNBEOyNrxhfUY9eBkPAU9iNBz0GvXiMYB6QrGF20kmGzM6uM7NCWPIRngQF8er3ePJvnCSLmKSgoajqprsriAXXxnV/nNzG5tb2Tn63sLd/cHhUPD5p6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8O/Nbz6g0j+SDmcToh3Qo+YAzaqzU8tzH9LI67RVLbsWdg6wTLyMlyFDvFb+7/YglIUrDBNW647mx8VOqDGcCp4VuojGmbEyH2LFU0hC1n87PnZKyVfpkEClb0pC5+n8ipaHWkzCwnSE1I73qzcQ/r7y0ygyu/ZTLODEo2WLTIBHERGT2POlzhcyIiSWUKW6PJWxEFWXGRlSwKXirP6+TZrXiWX7vlmo3WR55OINzuAAPrqAGd1CHBjAYwwu8wbvz5Lw6H87nojXnZDOnsATn6xfFEY8D</latexit><latexit sha1_base64="ypCvm237c79Qgx8QVeFrrY3gAUU=">AAAB73icZVDLSgNBEOyNrxhfUY9eBkPAU9iNBz0GvXiMYB6QrGF20kmGzM6uM7NCWPIRngQF8er3ePJvnCSLmKSgoajqprsriAXXxnV/nNzG5tb2Tn63sLd/cHhUPD5p6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8O/Nbz6g0j+SDmcToh3Qo+YAzaqzU8tzH9LI67RVLbsWdg6wTLyMlyFDvFb+7/YglIUrDBNW647mx8VOqDGcCp4VuojGmbEyH2LFU0hC1n87PnZKyVfpkEClb0pC5+n8ipaHWkzCwnSE1I73qzcQ/r7y0ygyu/ZTLODEo2WLTIBHERGT2POlzhcyIiSWUKW6PJWxEFWXGRlSwKXirP6+TZrXiWX7vlmo3WR55OINzuAAPrqAGd1CHBjAYwwu8wbvz5Lw6H87nojXnZDOnsATn6xfFEY8D</latexit><latexit sha1_base64="ypCvm237c79Qgx8QVeFrrY3gAUU=">AAAB73icZVDLSgNBEOyNrxhfUY9eBkPAU9iNBz0GvXiMYB6QrGF20kmGzM6uM7NCWPIRngQF8er3ePJvnCSLmKSgoajqprsriAXXxnV/nNzG5tb2Tn63sLd/cHhUPD5p6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8O/Nbz6g0j+SDmcToh3Qo+YAzaqzU8tzH9LI67RVLbsWdg6wTLyMlyFDvFb+7/YglIUrDBNW647mx8VOqDGcCp4VuojGmbEyH2LFU0hC1n87PnZKyVfpkEClb0pC5+n8ipaHWkzCwnSE1I73qzcQ/r7y0ygyu/ZTLODEo2WLTIBHERGT2POlzhcyIiSWUKW6PJWxEFWXGRlSwKXirP6+TZrXiWX7vlmo3WR55OINzuAAPrqAGd1CHBjAYwwu8wbvz5Lw6H87nojXnZDOnsATn6xfFEY8D</latexit><latexit sha1_base64="oG037bqrMbJDvXW7pJULeYm656o=">AAAB73icZVBNS8NAEJ3Ur1q/qh69LJaCp5JUUI9FLx4r2A9oY9lsN+3SzSbuboQS8iM8CQri1d/jyX/jNk3F1gcDj/dmmJnnRZwpbdvfVmFtfWNzq7hd2tnd2z8oHx61VRhLQlsk5KHselhRzgRtaaY57UaS4sDjtONNbmZ+54lKxUJxr6cRdQM8EsxnBGsjdRz7ITmvp4Nyxa7ZGdB/4uSkAjmag/JXfxiSOKBCE46V6jl2pN0ES80Ip2mpHysaYTLBI9ozVOCAKjfJzk1R1ShD5IfSlNAoU/9OJDhQahp4pjPAeqxWvZn461WXVmn/yk2YiGJNBZlv8mOOdIhmz6Mhk5RoPjUEE8nMsYiMscREm4hKWQoXi+dXySKFdr3mGH5nVxrXeR5FOIFTOAMHLqEBt9CEFhCYwDO8wpv1aL1Y79bHvLVg5TPHsATr8wfLm48S</latexit><latexit sha1_base64="oG037bqrMbJDvXW7pJULeYm656o=">AAAB73icZVBNS8NAEJ3Ur1q/qh69LJaCp5JUUI9FLx4r2A9oY9lsN+3SzSbuboQS8iM8CQri1d/jyX/jNk3F1gcDj/dmmJnnRZwpbdvfVmFtfWNzq7hd2tnd2z8oHx61VRhLQlsk5KHselhRzgRtaaY57UaS4sDjtONNbmZ+54lKxUJxr6cRdQM8EsxnBGsjdRz7ITmvp4Nyxa7ZGdB/4uSkAjmag/JXfxiSOKBCE46V6jl2pN0ES80Ip2mpHysaYTLBI9ozVOCAKjfJzk1R1ShD5IfSlNAoU/9OJDhQahp4pjPAeqxWvZn461WXVmn/yk2YiGJNBZlv8mOOdIhmz6Mhk5RoPjUEE8nMsYiMscREm4hKWQoXi+dXySKFdr3mGH5nVxrXeR5FOIFTOAMHLqEBt9CEFhCYwDO8wpv1aL1Y79bHvLVg5TPHsATr8wfLm48S</latexit>

τ
p→

K
+
ν̄ /yrs

=
10 34

<latexit sha1_base64="0k2eIEvP5MV4Ae+M5rauxQcWYNk="></latexit><latexit sha1_base64="jErh/SMqBcrnvQg1iPkG8nO6gjI="></latexit><latexit sha1_base64="jErh/SMqBcrnvQg1iPkG8nO6gjI="></latexit><latexit sha1_base64="jErh/SMqBcrnvQg1iPkG8nO6gjI="></latexit><latexit sha1_base64="vy86BcEPgpdMPufWHOlpSfmASjc="></latexit><latexit sha1_base64="Wqa43HH0aLmNwDgYR+GEf4QwGLc="></latexit>

1036
<latexit sha1_base64="MR/13xGFY/5vlrHo2ivgLYnz4q4=">AAAB73icZVDLSgNBEOyNrxhfUY9eBkPAU9hVUI9BLx4jmAcka5iddJIhs7PrzKwQlnyEJ0FBvPo9nvwbJ8kiJiloKKq66e4KYsG1cd0fJ7e2vrG5ld8u7Ozu7R8UD48aOkoUwzqLRKRaAdUouMS64UZgK1ZIw0BgMxjdTv3mMyrNI/lgxjH6IR1I3ueMGis1PfcxvbicdIslt+LOQFaJl5ESZKh1i9+dXsSSEKVhgmrd9tzY+ClVhjOBk0In0RhTNqIDbFsqaYjaT2fnTkjZKj3Sj5QtachM/T+R0lDrcRjYzpCaoV72puKfV15YZfrXfsplnBiUbL6pnwhiIjJ9nvS4QmbE2BLKFLfHEjakijJjIyrYFLzln1dJ47ziWX7vlqo3WR55OIFTOAMPrqAKd1CDOjAYwQu8wbvz5Lw6H87nvDXnZDPHsADn6xfLKY8H</latexit><latexit sha1_base64="MR/13xGFY/5vlrHo2ivgLYnz4q4=">AAAB73icZVDLSgNBEOyNrxhfUY9eBkPAU9hVUI9BLx4jmAcka5iddJIhs7PrzKwQlnyEJ0FBvPo9nvwbJ8kiJiloKKq66e4KYsG1cd0fJ7e2vrG5ld8u7Ozu7R8UD48aOkoUwzqLRKRaAdUouMS64UZgK1ZIw0BgMxjdTv3mMyrNI/lgxjH6IR1I3ueMGis1PfcxvbicdIslt+LOQFaJl5ESZKh1i9+dXsSSEKVhgmrd9tzY+ClVhjOBk0In0RhTNqIDbFsqaYjaT2fnTkjZKj3Sj5QtachM/T+R0lDrcRjYzpCaoV72puKfV15YZfrXfsplnBiUbL6pnwhiIjJ9nvS4QmbE2BLKFLfHEjakijJjIyrYFLzln1dJ47ziWX7vlqo3WR55OIFTOAMPrqAKd1CDOjAYwQu8wbvz5Lw6H87nvDXnZDPHsADn6xfLKY8H</latexit><latexit sha1_base64="MR/13xGFY/5vlrHo2ivgLYnz4q4=">AAAB73icZVDLSgNBEOyNrxhfUY9eBkPAU9hVUI9BLx4jmAcka5iddJIhs7PrzKwQlnyEJ0FBvPo9nvwbJ8kiJiloKKq66e4KYsG1cd0fJ7e2vrG5ld8u7Ozu7R8UD48aOkoUwzqLRKRaAdUouMS64UZgK1ZIw0BgMxjdTv3mMyrNI/lgxjH6IR1I3ueMGis1PfcxvbicdIslt+LOQFaJl5ESZKh1i9+dXsSSEKVhgmrd9tzY+ClVhjOBk0In0RhTNqIDbFsqaYjaT2fnTkjZKj3Sj5QtachM/T+R0lDrcRjYzpCaoV72puKfV15YZfrXfsplnBiUbL6pnwhiIjJ9nvS4QmbE2BLKFLfHEjakijJjIyrYFLzln1dJ47ziWX7vlqo3WR55OIFTOAMPrqAKd1CDOjAYwQu8wbvz5Lw6H87nvDXnZDPHsADn6xfLKY8H</latexit><latexit sha1_base64="MR/13xGFY/5vlrHo2ivgLYnz4q4=">AAAB73icZVDLSgNBEOyNrxhfUY9eBkPAU9hVUI9BLx4jmAcka5iddJIhs7PrzKwQlnyEJ0FBvPo9nvwbJ8kiJiloKKq66e4KYsG1cd0fJ7e2vrG5ld8u7Ozu7R8UD48aOkoUwzqLRKRaAdUouMS64UZgK1ZIw0BgMxjdTv3mMyrNI/lgxjH6IR1I3ueMGis1PfcxvbicdIslt+LOQFaJl5ESZKh1i9+dXsSSEKVhgmrd9tzY+ClVhjOBk0In0RhTNqIDbFsqaYjaT2fnTkjZKj3Sj5QtachM/T+R0lDrcRjYzpCaoV72puKfV15YZfrXfsplnBiUbL6pnwhiIjJ9nvS4QmbE2BLKFLfHEjakijJjIyrYFLzln1dJ47ziWX7vlqo3WR55OIFTOAMPrqAKd1CDOjAYwQu8wbvz5Lw6H87nvDXnZDPHsADn6xfLKY8H</latexit><latexit sha1_base64="a9r5iW2Urhn0ynQm+l2iZQfcaA0=">AAAB73icZVBNS8NAEJ3Ur1q/oh69LJaCp5IoVI9FLx4r2A9oY9lsN+3SzSbuboQS+iM8CQri1d/jyX/jNk3F1gcDj/dmmJnnx5wp7TjfVmFtfWNzq7hd2tnd2z+wD49aKkokoU0S8Uh2fKwoZ4I2NdOcdmJJcehz2vbHNzO//USlYpG415OYeiEeChYwgrWR2q7zkF7Upn277FSdDOg/cXNShhyNvv3VG0QkCanQhGOluq4Tay/FUjPC6bTUSxSNMRnjIe0aKnBIlZdm505RxSgDFETSlNAoU/9OpDhUahL6pjPEeqRWvZn461WWVungykuZiBNNBZlvChKOdIRmz6MBk5RoPjEEE8nMsYiMsMREm4hKWQq1xfOrZJFC67zqGn7nlOvXeR5FOIFTOAMXLqEOt9CAJhAYwzO8wpv1aL1Y79bHvLVg5TPHsATr8wfRs48W</latexit><latexit sha1_base64="a9r5iW2Urhn0ynQm+l2iZQfcaA0=">AAAB73icZVBNS8NAEJ3Ur1q/oh69LJaCp5IoVI9FLx4r2A9oY9lsN+3SzSbuboQS+iM8CQri1d/jyX/jNk3F1gcDj/dmmJnnx5wp7TjfVmFtfWNzq7hd2tnd2z+wD49aKkokoU0S8Uh2fKwoZ4I2NdOcdmJJcehz2vbHNzO//USlYpG415OYeiEeChYwgrWR2q7zkF7Upn277FSdDOg/cXNShhyNvv3VG0QkCanQhGOluq4Tay/FUjPC6bTUSxSNMRnjIe0aKnBIlZdm505RxSgDFETSlNAoU/9OpDhUahL6pjPEeqRWvZn461WWVungykuZiBNNBZlvChKOdIRmz6MBk5RoPjEEE8nMsYiMsMREm4hKWQq1xfOrZJFC67zqGn7nlOvXeR5FOIFTOAMXLqEOt9CAJhAYwzO8wpv1aL1Y79bHvLVg5TPHsATr8wfRs48W</latexit>

1038
<latexit sha1_base64="ukJ/BAyh4g5biyxAVRVh7jMXSXk=">AAAB73icZVDLSgNBEOyNrxhfUY9eBkPAU9jVgzkGvXiMYB6QrGF2MkmGzM6uM71CWPIRngQF8er3ePJvnCSLmKSgoajqprsriKUw6Lo/Tm5jc2t7J79b2Ns/ODwqHp80TZRoxhsskpFuB9RwKRRvoEDJ27HmNAwkbwXj25nfeubaiEg94CTmfkiHSgwEo2illuc+plfVaa9YcivuHGSdeBkpQYZ6r/jd7UcsCblCJqkxHc+N0U+pRsEknxa6ieExZWM65B1LFQ258dP5uVNStkqfDCJtSyGZq/8nUhoaMwkD2xlSHJlVbyb+eeWlVTio+qlQcYJcscWmQSIJRmT2POkLzRnKiSWUaWGPJWxENWVoIyrYFLzVn9dJ87LiWX7vlmo3WR55OINzuAAPrqEGd1CHBjAYwwu8wbvz5Lw6H87nojXnZDOnsATn6xfONY8J</latexit><latexit sha1_base64="ukJ/BAyh4g5biyxAVRVh7jMXSXk=">AAAB73icZVDLSgNBEOyNrxhfUY9eBkPAU9jVgzkGvXiMYB6QrGF2MkmGzM6uM71CWPIRngQF8er3ePJvnCSLmKSgoajqprsriKUw6Lo/Tm5jc2t7J79b2Ns/ODwqHp80TZRoxhsskpFuB9RwKRRvoEDJ27HmNAwkbwXj25nfeubaiEg94CTmfkiHSgwEo2illuc+plfVaa9YcivuHGSdeBkpQYZ6r/jd7UcsCblCJqkxHc+N0U+pRsEknxa6ieExZWM65B1LFQ258dP5uVNStkqfDCJtSyGZq/8nUhoaMwkD2xlSHJlVbyb+eeWlVTio+qlQcYJcscWmQSIJRmT2POkLzRnKiSWUaWGPJWxENWVoIyrYFLzVn9dJ87LiWX7vlmo3WR55OINzuAAPrqEGd1CHBjAYwwu8wbvz5Lw6H87nojXnZDOnsATn6xfONY8J</latexit><latexit sha1_base64="ukJ/BAyh4g5biyxAVRVh7jMXSXk=">AAAB73icZVDLSgNBEOyNrxhfUY9eBkPAU9jVgzkGvXiMYB6QrGF2MkmGzM6uM71CWPIRngQF8er3ePJvnCSLmKSgoajqprsriKUw6Lo/Tm5jc2t7J79b2Ns/ODwqHp80TZRoxhsskpFuB9RwKRRvoEDJ27HmNAwkbwXj25nfeubaiEg94CTmfkiHSgwEo2illuc+plfVaa9YcivuHGSdeBkpQYZ6r/jd7UcsCblCJqkxHc+N0U+pRsEknxa6ieExZWM65B1LFQ258dP5uVNStkqfDCJtSyGZq/8nUhoaMwkD2xlSHJlVbyb+eeWlVTio+qlQcYJcscWmQSIJRmT2POkLzRnKiSWUaWGPJWxENWVoIyrYFLzVn9dJ87LiWX7vlmo3WR55OINzuAAPrqEGd1CHBjAYwwu8wbvz5Lw6H87nojXnZDOnsATn6xfONY8J</latexit><latexit sha1_base64="ukJ/BAyh4g5biyxAVRVh7jMXSXk=">AAAB73icZVDLSgNBEOyNrxhfUY9eBkPAU9jVgzkGvXiMYB6QrGF2MkmGzM6uM71CWPIRngQF8er3ePJvnCSLmKSgoajqprsriKUw6Lo/Tm5jc2t7J79b2Ns/ODwqHp80TZRoxhsskpFuB9RwKRRvoEDJ27HmNAwkbwXj25nfeubaiEg94CTmfkiHSgwEo2illuc+plfVaa9YcivuHGSdeBkpQYZ6r/jd7UcsCblCJqkxHc+N0U+pRsEknxa6ieExZWM65B1LFQ258dP5uVNStkqfDCJtSyGZq/8nUhoaMwkD2xlSHJlVbyb+eeWlVTio+qlQcYJcscWmQSIJRmT2POkLzRnKiSWUaWGPJWxENWVoIyrYFLzVn9dJ87LiWX7vlmo3WR55OINzuAAPrqEGd1CHBjAYwwu8wbvz5Lw6H87nojXnZDOnsATn6xfONY8J</latexit><latexit sha1_base64="r2YuMH6x50IpNfOeZ+FaMw5B3F8=">AAAB73icZVBNS8NAEJ3Ur1q/qh69LJaCp5IoaI9FLx4r2A9oY9lsN+3SzSbuboQS+iM8CQri1d/jyX/jJk3F1gcDj/dmmJnnRZwpbdvfVmFtfWNzq7hd2tnd2z8oHx61VRhLQlsk5KHselhRzgRtaaY57UaS4sDjtONNblK/80SlYqG419OIugEeCeYzgrWROo79kFzUZ4Nyxa7ZGdB/4uSkAjmag/JXfxiSOKBCE46V6jl2pN0ES80Ip7NSP1Y0wmSCR7RnqMABVW6SnTtDVaMMkR9KU0KjTP07keBAqWngmc4A67Fa9VLx16surdJ+3U2YiGJNBZlv8mOOdIjS59GQSUo0nxqCiWTmWETGWGKiTUSlLIXLxfOrZJFC+7zmGH5nVxrXeR5FOIFTOAMHrqABt9CEFhCYwDO8wpv1aL1Y79bHvLVg5TPHsATr8wfUv48Y</latexit><latexit sha1_base64="r2YuMH6x50IpNfOeZ+FaMw5B3F8=">AAAB73icZVBNS8NAEJ3Ur1q/qh69LJaCp5IoaI9FLx4r2A9oY9lsN+3SzSbuboQS+iM8CQri1d/jyX/jJk3F1gcDj/dmmJnnRZwpbdvfVmFtfWNzq7hd2tnd2z8oHx61VRhLQlsk5KHselhRzgRtaaY57UaS4sDjtONNblK/80SlYqG419OIugEeCeYzgrWROo79kFzUZ4Nyxa7ZGdB/4uSkAjmag/JXfxiSOKBCE46V6jl2pN0ES80Ip7NSP1Y0wmSCR7RnqMABVW6SnTtDVaMMkR9KU0KjTP07keBAqWngmc4A67Fa9VLx16surdJ+3U2YiGJNBZlv8mOOdIjS59GQSUo0nxqCiWTmWETGWGKiTUSlLIXLxfOrZJFC+7zmGH5nVxrXeR5FOIFTOAMHrqABt9CEFhCYwDO8wpv1aL1Y79bHvLVg5TPHsATr8wfUv48Y</latexit>

1032
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D=5 Proton Decay

Figure 4: tan� = 10, A0 = 0, sign(µ) = + are chosen. The dark blue region is excluded due to a charged LSP.
In the grey region SOFTSUSY is failed to compute the spectrum due to e.g. absence of the EWSB. The solid lines
are ⌧p!K+⌫̄/yrs = 1026 (red), 1027 (blue), 1028 (green), 1029 (purple) and the same colour patterns are repeated
for 1030 (red), 1031 (blue), 1032 (green), 1033 (purple). The current limit is given by ⌧p!K+⌫̄ > 4.0⇥ 1033 yrs.

5.2 Vanilla SUSY

Figure 5: The black solid lines are ⌧p!K+⌫̄/yrs = ..., 1030, 1032, 1034, 1036, .... The blue region is excluded by the
current limit ⌧p!K+⌫̄ > 4.0⇥ 1033 yrs. The dashed lines indicate the triplet Higgs mass: MT = 1016 (light green),
1017 (green), 1018 (blue).

5.3 AMSB

5.4 Wino-DM
5.5 M2 = m

f̃
= 3M3

5.6 M2 = m
f̃
= 10M3

5.7 M2 = 10M3, |µ| = m
f̃
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D=5 Proton DecayFigure 6: The black solid lines are ⌧p!K+⌫̄/yrs = ..., 1030, 1032, 1034, 1036, .... The blue region is excluded by the
current limit ⌧p!K+⌫̄ > 4.0⇥ 1033 yrs. The dashed lines indicate the triplet Higgs mass: MT = 1016 (light green),
1017 (green).

Figure 7: The black solid lines are ⌧p!K+⌫̄/yrs = ..., 1030, 1032, 1034, 1036, .... The blue region is excluded by the
current limit ⌧p!K+⌫̄ > 4.0⇥ 1033 yrs. The dashed lines indicate the triplet Higgs mass: MT = 1015 (yellow), 1016

(light green), 1017 (green).

Figure 8: The black solid lines are ⌧p!K+⌫̄/yrs = ..., 1030, 1032, 1034, 1036, .... The blue region is excluded by the
current limit ⌧p!K+⌫̄ > 4.0⇥ 1033 yrs. The dashed lines indicate the triplet Higgs mass: MT = 1015 (yellow), 1016

(light green), 1017 (green).
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<latexit sha1_base64="ukJ/BAyh4g5biyxAVRVh7jMXSXk=">AAAB73icZVDLSgNBEOyNrxhfUY9eBkPAU9jVgzkGvXiMYB6QrGF2MkmGzM6uM71CWPIRngQF8er3ePJvnCSLmKSgoajqprsriKUw6Lo/Tm5jc2t7J79b2Ns/ODwqHp80TZRoxhsskpFuB9RwKRRvoEDJ27HmNAwkbwXj25nfeubaiEg94CTmfkiHSgwEo2illuc+plfVaa9YcivuHGSdeBkpQYZ6r/jd7UcsCblCJqkxHc+N0U+pRsEknxa6ieExZWM65B1LFQ258dP5uVNStkqfDCJtSyGZq/8nUhoaMwkD2xlSHJlVbyb+eeWlVTio+qlQcYJcscWmQSIJRmT2POkLzRnKiSWUaWGPJWxENWVoIyrYFLzVn9dJ87LiWX7vlmo3WR55OINzuAAPrqEGd1CHBjAYwwu8wbvz5Lw6H87nojXnZDOnsATn6xfONY8J</latexit><latexit sha1_base64="ukJ/BAyh4g5biyxAVRVh7jMXSXk=">AAAB73icZVDLSgNBEOyNrxhfUY9eBkPAU9jVgzkGvXiMYB6QrGF2MkmGzM6uM71CWPIRngQF8er3ePJvnCSLmKSgoajqprsriKUw6Lo/Tm5jc2t7J79b2Ns/ODwqHp80TZRoxhsskpFuB9RwKRRvoEDJ27HmNAwkbwXj25nfeubaiEg94CTmfkiHSgwEo2illuc+plfVaa9YcivuHGSdeBkpQYZ6r/jd7UcsCblCJqkxHc+N0U+pRsEknxa6ieExZWM65B1LFQ258dP5uVNStkqfDCJtSyGZq/8nUhoaMwkD2xlSHJlVbyb+eeWlVTio+qlQcYJcscWmQSIJRmT2POkLzRnKiSWUaWGPJWxENWVoIyrYFLzVn9dJ87LiWX7vlmo3WR55OINzuAAPrqEGd1CHBjAYwwu8wbvz5Lw6H87nojXnZDOnsATn6xfONY8J</latexit><latexit sha1_base64="ukJ/BAyh4g5biyxAVRVh7jMXSXk=">AAAB73icZVDLSgNBEOyNrxhfUY9eBkPAU9jVgzkGvXiMYB6QrGF2MkmGzM6uM71CWPIRngQF8er3ePJvnCSLmKSgoajqprsriKUw6Lo/Tm5jc2t7J79b2Ns/ODwqHp80TZRoxhsskpFuB9RwKRRvoEDJ27HmNAwkbwXj25nfeubaiEg94CTmfkiHSgwEo2illuc+plfVaa9YcivuHGSdeBkpQYZ6r/jd7UcsCblCJqkxHc+N0U+pRsEknxa6ieExZWM65B1LFQ258dP5uVNStkqfDCJtSyGZq/8nUhoaMwkD2xlSHJlVbyb+eeWlVTio+qlQcYJcscWmQSIJRmT2POkLzRnKiSWUaWGPJWxENWVoIyrYFLzVn9dJ87LiWX7vlmo3WR55OINzuAAPrqEGd1CHBjAYwwu8wbvz5Lw6H87nojXnZDOnsATn6xfONY8J</latexit><latexit sha1_base64="ukJ/BAyh4g5biyxAVRVh7jMXSXk=">AAAB73icZVDLSgNBEOyNrxhfUY9eBkPAU9jVgzkGvXiMYB6QrGF2MkmGzM6uM71CWPIRngQF8er3ePJvnCSLmKSgoajqprsriKUw6Lo/Tm5jc2t7J79b2Ns/ODwqHp80TZRoxhsskpFuB9RwKRRvoEDJ27HmNAwkbwXj25nfeubaiEg94CTmfkiHSgwEo2illuc+plfVaa9YcivuHGSdeBkpQYZ6r/jd7UcsCblCJqkxHc+N0U+pRsEknxa6ieExZWM65B1LFQ258dP5uVNStkqfDCJtSyGZq/8nUhoaMwkD2xlSHJlVbyb+eeWlVTio+qlQcYJcscWmQSIJRmT2POkLzRnKiSWUaWGPJWxENWVoIyrYFLzVn9dJ87LiWX7vlmo3WR55OINzuAAPrqEGd1CHBjAYwwu8wbvz5Lw6H87nojXnZDOnsATn6xfONY8J</latexit><latexit sha1_base64="r2YuMH6x50IpNfOeZ+FaMw5B3F8=">AAAB73icZVBNS8NAEJ3Ur1q/qh69LJaCp5IoaI9FLx4r2A9oY9lsN+3SzSbuboQS+iM8CQri1d/jyX/jJk3F1gcDj/dmmJnnRZwpbdvfVmFtfWNzq7hd2tnd2z8oHx61VRhLQlsk5KHselhRzgRtaaY57UaS4sDjtONNblK/80SlYqG419OIugEeCeYzgrWROo79kFzUZ4Nyxa7ZGdB/4uSkAjmag/JXfxiSOKBCE46V6jl2pN0ES80Ip7NSP1Y0wmSCR7RnqMABVW6SnTtDVaMMkR9KU0KjTP07keBAqWngmc4A67Fa9VLx16surdJ+3U2YiGJNBZlv8mOOdIjS59GQSUo0nxqCiWTmWETGWGKiTUSlLIXLxfOrZJFC+7zmGH5nVxrXeR5FOIFTOAMHrqABt9CEFhCYwDO8wpv1aL1Y79bHvLVg5TPHsATr8wfUv48Y</latexit><latexit sha1_base64="r2YuMH6x50IpNfOeZ+FaMw5B3F8=">AAAB73icZVBNS8NAEJ3Ur1q/qh69LJaCp5IoaI9FLx4r2A9oY9lsN+3SzSbuboQS+iM8CQri1d/jyX/jJk3F1gcDj/dmmJnnRZwpbdvfVmFtfWNzq7hd2tnd2z8oHx61VRhLQlsk5KHselhRzgRtaaY57UaS4sDjtONNblK/80SlYqG419OIugEeCeYzgrWROo79kFzUZ4Nyxa7ZGdB/4uSkAjmag/JXfxiSOKBCE46V6jl2pN0ES80Ip7NSP1Y0wmSCR7RnqMABVW6SnTtDVaMMkR9KU0KjTP07keBAqWngmc4A67Fa9VLx16surdJ+3U2YiGJNBZlv8mOOdIjS59GQSUo0nxqCiWTmWETGWGKiTUSlLIXLxfOrZJFC+7zmGH5nVxrXeR5FOIFTOAMHrqABt9CEFhCYwDO8wpv1aL1Y79bHvLVg5TPHsATr8wfUv48Y</latexit>

1032
<latexit sha1_base64="ypCvm237c79Qgx8QVeFrrY3gAUU=">AAAB73icZVDLSgNBEOyNrxhfUY9eBkPAU9iNBz0GvXiMYB6QrGF20kmGzM6uM7NCWPIRngQF8er3ePJvnCSLmKSgoajqprsriAXXxnV/nNzG5tb2Tn63sLd/cHhUPD5p6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8O/Nbz6g0j+SDmcToh3Qo+YAzaqzU8tzH9LI67RVLbsWdg6wTLyMlyFDvFb+7/YglIUrDBNW647mx8VOqDGcCp4VuojGmbEyH2LFU0hC1n87PnZKyVfpkEClb0pC5+n8ipaHWkzCwnSE1I73qzcQ/r7y0ygyu/ZTLODEo2WLTIBHERGT2POlzhcyIiSWUKW6PJWxEFWXGRlSwKXirP6+TZrXiWX7vlmo3WR55OINzuAAPrqAGd1CHBjAYwwu8wbvz5Lw6H87nojXnZDOnsATn6xfFEY8D</latexit><latexit sha1_base64="ypCvm237c79Qgx8QVeFrrY3gAUU=">AAAB73icZVDLSgNBEOyNrxhfUY9eBkPAU9iNBz0GvXiMYB6QrGF20kmGzM6uM7NCWPIRngQF8er3ePJvnCSLmKSgoajqprsriAXXxnV/nNzG5tb2Tn63sLd/cHhUPD5p6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8O/Nbz6g0j+SDmcToh3Qo+YAzaqzU8tzH9LI67RVLbsWdg6wTLyMlyFDvFb+7/YglIUrDBNW647mx8VOqDGcCp4VuojGmbEyH2LFU0hC1n87PnZKyVfpkEClb0pC5+n8ipaHWkzCwnSE1I73qzcQ/r7y0ygyu/ZTLODEo2WLTIBHERGT2POlzhcyIiSWUKW6PJWxEFWXGRlSwKXirP6+TZrXiWX7vlmo3WR55OINzuAAPrqAGd1CHBjAYwwu8wbvz5Lw6H87nojXnZDOnsATn6xfFEY8D</latexit><latexit sha1_base64="ypCvm237c79Qgx8QVeFrrY3gAUU=">AAAB73icZVDLSgNBEOyNrxhfUY9eBkPAU9iNBz0GvXiMYB6QrGF20kmGzM6uM7NCWPIRngQF8er3ePJvnCSLmKSgoajqprsriAXXxnV/nNzG5tb2Tn63sLd/cHhUPD5p6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8O/Nbz6g0j+SDmcToh3Qo+YAzaqzU8tzH9LI67RVLbsWdg6wTLyMlyFDvFb+7/YglIUrDBNW647mx8VOqDGcCp4VuojGmbEyH2LFU0hC1n87PnZKyVfpkEClb0pC5+n8ipaHWkzCwnSE1I73qzcQ/r7y0ygyu/ZTLODEo2WLTIBHERGT2POlzhcyIiSWUKW6PJWxEFWXGRlSwKXirP6+TZrXiWX7vlmo3WR55OINzuAAPrqAGd1CHBjAYwwu8wbvz5Lw6H87nojXnZDOnsATn6xfFEY8D</latexit><latexit sha1_base64="ypCvm237c79Qgx8QVeFrrY3gAUU=">AAAB73icZVDLSgNBEOyNrxhfUY9eBkPAU9iNBz0GvXiMYB6QrGF20kmGzM6uM7NCWPIRngQF8er3ePJvnCSLmKSgoajqprsriAXXxnV/nNzG5tb2Tn63sLd/cHhUPD5p6ihRDBssEpFqB1Sj4BIbhhuB7VghDQOBrWB8O/Nbz6g0j+SDmcToh3Qo+YAzaqzU8tzH9LI67RVLbsWdg6wTLyMlyFDvFb+7/YglIUrDBNW647mx8VOqDGcCp4VuojGmbEyH2LFU0hC1n87PnZKyVfpkEClb0pC5+n8ipaHWkzCwnSE1I73qzcQ/r7y0ygyu/ZTLODEo2WLTIBHERGT2POlzhcyIiSWUKW6PJWxEFWXGRlSwKXirP6+TZrXiWX7vlmo3WR55OINzuAAPrqAGd1CHBjAYwwu8wbvz5Lw6H87nojXnZDOnsATn6xfFEY8D</latexit><latexit sha1_base64="oG037bqrMbJDvXW7pJULeYm656o=">AAAB73icZVBNS8NAEJ3Ur1q/qh69LJaCp5JUUI9FLx4r2A9oY9lsN+3SzSbuboQS8iM8CQri1d/jyX/jNk3F1gcDj/dmmJnnRZwpbdvfVmFtfWNzq7hd2tnd2z8oHx61VRhLQlsk5KHselhRzgRtaaY57UaS4sDjtONNbmZ+54lKxUJxr6cRdQM8EsxnBGsjdRz7ITmvp4Nyxa7ZGdB/4uSkAjmag/JXfxiSOKBCE46V6jl2pN0ES80Ip2mpHysaYTLBI9ozVOCAKjfJzk1R1ShD5IfSlNAoU/9OJDhQahp4pjPAeqxWvZn461WXVmn/yk2YiGJNBZlv8mOOdIhmz6Mhk5RoPjUEE8nMsYiMscREm4hKWQoXi+dXySKFdr3mGH5nVxrXeR5FOIFTOAMHLqEBt9CEFhCYwDO8wpv1aL1Y79bHvLVg5TPHsATr8wfLm48S</latexit><latexit sha1_base64="oG037bqrMbJDvXW7pJULeYm656o=">AAAB73icZVBNS8NAEJ3Ur1q/qh69LJaCp5JUUI9FLx4r2A9oY9lsN+3SzSbuboQS8iM8CQri1d/jyX/jNk3F1gcDj/dmmJnnRZwpbdvfVmFtfWNzq7hd2tnd2z8oHx61VRhLQlsk5KHselhRzgRtaaY57UaS4sDjtONNbmZ+54lKxUJxr6cRdQM8EsxnBGsjdRz7ITmvp4Nyxa7ZGdB/4uSkAjmag/JXfxiSOKBCE46V6jl2pN0ES80Ip2mpHysaYTLBI9ozVOCAKjfJzk1R1ShD5IfSlNAoU/9OJDhQahp4pjPAeqxWvZn461WXVmn/yk2YiGJNBZlv8mOOdIhmz6Mhk5RoPjUEE8nMsYiMscREm4hKWQoXi+dXySKFdr3mGH5nVxrXeR5FOIFTOAMHLqEBt9CEFhCYwDO8wpv1aL1Y79bHvLVg5TPHsATr8wfLm48S</latexit>
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<latexit sha1_base64="0k2eIEvP5MV4Ae+M5rauxQcWYNk="></latexit><latexit sha1_base64="jErh/SMqBcrnvQg1iPkG8nO6gjI="></latexit><latexit sha1_base64="jErh/SMqBcrnvQg1iPkG8nO6gjI="></latexit><latexit sha1_base64="jErh/SMqBcrnvQg1iPkG8nO6gjI="></latexit><latexit sha1_base64="vy86BcEPgpdMPufWHOlpSfmASjc="></latexit><latexit sha1_base64="Wqa43HH0aLmNwDgYR+GEf4QwGLc="></latexit>

1036
<latexit sha1_base64="MR/13xGFY/5vlrHo2ivgLYnz4q4=">AAAB73icZVDLSgNBEOyNrxhfUY9eBkPAU9hVUI9BLx4jmAcka5iddJIhs7PrzKwQlnyEJ0FBvPo9nvwbJ8kiJiloKKq66e4KYsG1cd0fJ7e2vrG5ld8u7Ozu7R8UD48aOkoUwzqLRKRaAdUouMS64UZgK1ZIw0BgMxjdTv3mMyrNI/lgxjH6IR1I3ueMGis1PfcxvbicdIslt+LOQFaJl5ESZKh1i9+dXsSSEKVhgmrd9tzY+ClVhjOBk0In0RhTNqIDbFsqaYjaT2fnTkjZKj3Sj5QtachM/T+R0lDrcRjYzpCaoV72puKfV15YZfrXfsplnBiUbL6pnwhiIjJ9nvS4QmbE2BLKFLfHEjakijJjIyrYFLzln1dJ47ziWX7vlqo3WR55OIFTOAMPrqAKd1CDOjAYwQu8wbvz5Lw6H87nvDXnZDPHsADn6xfLKY8H</latexit><latexit sha1_base64="MR/13xGFY/5vlrHo2ivgLYnz4q4=">AAAB73icZVDLSgNBEOyNrxhfUY9eBkPAU9hVUI9BLx4jmAcka5iddJIhs7PrzKwQlnyEJ0FBvPo9nvwbJ8kiJiloKKq66e4KYsG1cd0fJ7e2vrG5ld8u7Ozu7R8UD48aOkoUwzqLRKRaAdUouMS64UZgK1ZIw0BgMxjdTv3mMyrNI/lgxjH6IR1I3ueMGis1PfcxvbicdIslt+LOQFaJl5ESZKh1i9+dXsSSEKVhgmrd9tzY+ClVhjOBk0In0RhTNqIDbFsqaYjaT2fnTkjZKj3Sj5QtachM/T+R0lDrcRjYzpCaoV72puKfV15YZfrXfsplnBiUbL6pnwhiIjJ9nvS4QmbE2BLKFLfHEjakijJjIyrYFLzln1dJ47ziWX7vlqo3WR55OIFTOAMPrqAKd1CDOjAYwQu8wbvz5Lw6H87nvDXnZDPHsADn6xfLKY8H</latexit><latexit sha1_base64="MR/13xGFY/5vlrHo2ivgLYnz4q4=">AAAB73icZVDLSgNBEOyNrxhfUY9eBkPAU9hVUI9BLx4jmAcka5iddJIhs7PrzKwQlnyEJ0FBvPo9nvwbJ8kiJiloKKq66e4KYsG1cd0fJ7e2vrG5ld8u7Ozu7R8UD48aOkoUwzqLRKRaAdUouMS64UZgK1ZIw0BgMxjdTv3mMyrNI/lgxjH6IR1I3ueMGis1PfcxvbicdIslt+LOQFaJl5ESZKh1i9+dXsSSEKVhgmrd9tzY+ClVhjOBk0In0RhTNqIDbFsqaYjaT2fnTkjZKj3Sj5QtachM/T+R0lDrcRjYzpCaoV72puKfV15YZfrXfsplnBiUbL6pnwhiIjJ9nvS4QmbE2BLKFLfHEjakijJjIyrYFLzln1dJ47ziWX7vlqo3WR55OIFTOAMPrqAKd1CDOjAYwQu8wbvz5Lw6H87nvDXnZDPHsADn6xfLKY8H</latexit><latexit sha1_base64="MR/13xGFY/5vlrHo2ivgLYnz4q4=">AAAB73icZVDLSgNBEOyNrxhfUY9eBkPAU9hVUI9BLx4jmAcka5iddJIhs7PrzKwQlnyEJ0FBvPo9nvwbJ8kiJiloKKq66e4KYsG1cd0fJ7e2vrG5ld8u7Ozu7R8UD48aOkoUwzqLRKRaAdUouMS64UZgK1ZIw0BgMxjdTv3mMyrNI/lgxjH6IR1I3ueMGis1PfcxvbicdIslt+LOQFaJl5ESZKh1i9+dXsSSEKVhgmrd9tzY+ClVhjOBk0In0RhTNqIDbFsqaYjaT2fnTkjZKj3Sj5QtachM/T+R0lDrcRjYzpCaoV72puKfV15YZfrXfsplnBiUbL6pnwhiIjJ9nvS4QmbE2BLKFLfHEjakijJjIyrYFLzln1dJ47ziWX7vlqo3WR55OIFTOAMPrqAKd1CDOjAYwQu8wbvz5Lw6H87nvDXnZDPHsADn6xfLKY8H</latexit><latexit sha1_base64="a9r5iW2Urhn0ynQm+l2iZQfcaA0=">AAAB73icZVBNS8NAEJ3Ur1q/oh69LJaCp5IoVI9FLx4r2A9oY9lsN+3SzSbuboQS+iM8CQri1d/jyX/jNk3F1gcDj/dmmJnnx5wp7TjfVmFtfWNzq7hd2tnd2z+wD49aKkokoU0S8Uh2fKwoZ4I2NdOcdmJJcehz2vbHNzO//USlYpG415OYeiEeChYwgrWR2q7zkF7Upn277FSdDOg/cXNShhyNvv3VG0QkCanQhGOluq4Tay/FUjPC6bTUSxSNMRnjIe0aKnBIlZdm505RxSgDFETSlNAoU/9OpDhUahL6pjPEeqRWvZn461WWVungykuZiBNNBZlvChKOdIRmz6MBk5RoPjEEE8nMsYiMsMREm4hKWQq1xfOrZJFC67zqGn7nlOvXeR5FOIFTOAMXLqEOt9CAJhAYwzO8wpv1aL1Y79bHvLVg5TPHsATr8wfRs48W</latexit><latexit sha1_base64="a9r5iW2Urhn0ynQm+l2iZQfcaA0=">AAAB73icZVBNS8NAEJ3Ur1q/oh69LJaCp5IoVI9FLx4r2A9oY9lsN+3SzSbuboQS+iM8CQri1d/jyX/jNk3F1gcDj/dmmJnnx5wp7TjfVmFtfWNzq7hd2tnd2z+wD49aKkokoU0S8Uh2fKwoZ4I2NdOcdmJJcehz2vbHNzO//USlYpG415OYeiEeChYwgrWR2q7zkF7Upn277FSdDOg/cXNShhyNvv3VG0QkCanQhGOluq4Tay/FUjPC6bTUSxSNMRnjIe0aKnBIlZdm505RxSgDFETSlNAoU/9OpDhUahL6pjPEeqRWvZn461WWVungykuZiBNNBZlvChKOdIRmz6MBk5RoPjEEE8nMsYiMsMREm4hKWQq1xfOrZJFC67zqGn7nlOvXeR5FOIFTOAMXLqEOt9CAJhAYwzO8wpv1aL1Y79bHvLVg5TPHsATr8wfRs48W</latexit> 1038

<latexit sha1_base64="ukJ/BAyh4g5biyxAVRVh7jMXSXk=">AAAB73icZVDLSgNBEOyNrxhfUY9eBkPAU9jVgzkGvXiMYB6QrGF2MkmGzM6uM71CWPIRngQF8er3ePJvnCSLmKSgoajqprsriKUw6Lo/Tm5jc2t7J79b2Ns/ODwqHp80TZRoxhsskpFuB9RwKRRvoEDJ27HmNAwkbwXj25nfeubaiEg94CTmfkiHSgwEo2illuc+plfVaa9YcivuHGSdeBkpQYZ6r/jd7UcsCblCJqkxHc+N0U+pRsEknxa6ieExZWM65B1LFQ258dP5uVNStkqfDCJtSyGZq/8nUhoaMwkD2xlSHJlVbyb+eeWlVTio+qlQcYJcscWmQSIJRmT2POkLzRnKiSWUaWGPJWxENWVoIyrYFLzVn9dJ87LiWX7vlmo3WR55OINzuAAPrqEGd1CHBjAYwwu8wbvz5Lw6H87nojXnZDOnsATn6xfONY8J</latexit><latexit sha1_base64="ukJ/BAyh4g5biyxAVRVh7jMXSXk=">AAAB73icZVDLSgNBEOyNrxhfUY9eBkPAU9jVgzkGvXiMYB6QrGF2MkmGzM6uM71CWPIRngQF8er3ePJvnCSLmKSgoajqprsriKUw6Lo/Tm5jc2t7J79b2Ns/ODwqHp80TZRoxhsskpFuB9RwKRRvoEDJ27HmNAwkbwXj25nfeubaiEg94CTmfkiHSgwEo2illuc+plfVaa9YcivuHGSdeBkpQYZ6r/jd7UcsCblCJqkxHc+N0U+pRsEknxa6ieExZWM65B1LFQ258dP5uVNStkqfDCJtSyGZq/8nUhoaMwkD2xlSHJlVbyb+eeWlVTio+qlQcYJcscWmQSIJRmT2POkLzRnKiSWUaWGPJWxENWVoIyrYFLzVn9dJ87LiWX7vlmo3WR55OINzuAAPrqEGd1CHBjAYwwu8wbvz5Lw6H87nojXnZDOnsATn6xfONY8J</latexit><latexit sha1_base64="ukJ/BAyh4g5biyxAVRVh7jMXSXk=">AAAB73icZVDLSgNBEOyNrxhfUY9eBkPAU9jVgzkGvXiMYB6QrGF2MkmGzM6uM71CWPIRngQF8er3ePJvnCSLmKSgoajqprsriKUw6Lo/Tm5jc2t7J79b2Ns/ODwqHp80TZRoxhsskpFuB9RwKRRvoEDJ27HmNAwkbwXj25nfeubaiEg94CTmfkiHSgwEo2illuc+plfVaa9YcivuHGSdeBkpQYZ6r/jd7UcsCblCJqkxHc+N0U+pRsEknxa6ieExZWM65B1LFQ258dP5uVNStkqfDCJtSyGZq/8nUhoaMwkD2xlSHJlVbyb+eeWlVTio+qlQcYJcscWmQSIJRmT2POkLzRnKiSWUaWGPJWxENWVoIyrYFLzVn9dJ87LiWX7vlmo3WR55OINzuAAPrqEGd1CHBjAYwwu8wbvz5Lw6H87nojXnZDOnsATn6xfONY8J</latexit><latexit sha1_base64="ukJ/BAyh4g5biyxAVRVh7jMXSXk=">AAAB73icZVDLSgNBEOyNrxhfUY9eBkPAU9jVgzkGvXiMYB6QrGF2MkmGzM6uM71CWPIRngQF8er3ePJvnCSLmKSgoajqprsriKUw6Lo/Tm5jc2t7J79b2Ns/ODwqHp80TZRoxhsskpFuB9RwKRRvoEDJ27HmNAwkbwXj25nfeubaiEg94CTmfkiHSgwEo2illuc+plfVaa9YcivuHGSdeBkpQYZ6r/jd7UcsCblCJqkxHc+N0U+pRsEknxa6ieExZWM65B1LFQ258dP5uVNStkqfDCJtSyGZq/8nUhoaMwkD2xlSHJlVbyb+eeWlVTio+qlQcYJcscWmQSIJRmT2POkLzRnKiSWUaWGPJWxENWVoIyrYFLzVn9dJ87LiWX7vlmo3WR55OINzuAAPrqEGd1CHBjAYwwu8wbvz5Lw6H87nojXnZDOnsATn6xfONY8J</latexit><latexit sha1_base64="r2YuMH6x50IpNfOeZ+FaMw5B3F8=">AAAB73icZVBNS8NAEJ3Ur1q/qh69LJaCp5IoaI9FLx4r2A9oY9lsN+3SzSbuboQS+iM8CQri1d/jyX/jJk3F1gcDj/dmmJnnRZwpbdvfVmFtfWNzq7hd2tnd2z8oHx61VRhLQlsk5KHselhRzgRtaaY57UaS4sDjtONNblK/80SlYqG419OIugEeCeYzgrWROo79kFzUZ4Nyxa7ZGdB/4uSkAjmag/JXfxiSOKBCE46V6jl2pN0ES80Ip7NSP1Y0wmSCR7RnqMABVW6SnTtDVaMMkR9KU0KjTP07keBAqWngmc4A67Fa9VLx16surdJ+3U2YiGJNBZlv8mOOdIjS59GQSUo0nxqCiWTmWETGWGKiTUSlLIXLxfOrZJFC+7zmGH5nVxrXeR5FOIFTOAMHrqABt9CEFhCYwDO8wpv1aL1Y79bHvLVg5TPHsATr8wfUv48Y</latexit><latexit sha1_base64="r2YuMH6x50IpNfOeZ+FaMw5B3F8=">AAAB73icZVBNS8NAEJ3Ur1q/qh69LJaCp5IoaI9FLx4r2A9oY9lsN+3SzSbuboQS+iM8CQri1d/jyX/jJk3F1gcDj/dmmJnnRZwpbdvfVmFtfWNzq7hd2tnd2z8oHx61VRhLQlsk5KHselhRzgRtaaY57UaS4sDjtONNblK/80SlYqG419OIugEeCeYzgrWROo79kFzUZ4Nyxa7ZGdB/4uSkAjmag/JXfxiSOKBCE46V6jl2pN0ES80Ip7NSP1Y0wmSCR7RnqMABVW6SnTtDVaMMkR9KU0KjTP07keBAqWngmc4A67Fa9VLx16surdJ+3U2YiGJNBZlv8mOOdIjS59GQSUo0nxqCiWTmWETGWGKiTUSlLIXLxfOrZJFC+7zmGH5nVxrXeR5FOIFTOAMHrqABt9CEFhCYwDO8wpv1aL1Y79bHvLVg5TPHsATr8wfUv48Y</latexit>
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Figure 6: The black solid lines are ⌧p!K+⌫̄/yrs = ..., 1030, 1032, 1034, 1036, .... The blue region is excluded by the
current limit ⌧p!K+⌫̄ > 4.0⇥ 1033 yrs. The dashed lines indicate the triplet Higgs mass: MT = 1016 (light green),
1017 (green).

Figure 7: The black solid lines are ⌧p!K+⌫̄/yrs = ..., 1030, 1032, 1034, 1036, .... The blue region is excluded by the
current limit ⌧p!K+⌫̄ > 4.0⇥ 1033 yrs. The dashed lines indicate the triplet Higgs mass: MT = 1015 (yellow), 1016

(light green), 1017 (green).

Figure 8: The black solid lines are ⌧p!K+⌫̄/yrs = ..., 1030, 1032, 1034, 1036, .... The blue region is excluded by the
current limit ⌧p!K+⌫̄ > 4.0⇥ 1033 yrs. The dashed lines indicate the triplet Higgs mass: MT = 1015 (yellow), 1016

(light green), 1017 (green).
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Figure 9: The black solid lines are ⌧p!K+⌫̄/yrs = ..., 1030, 1032, 1034, 1036, .... The blue region is excluded by the
current limit ⌧p!K+⌫̄ > 4.0⇥ 1033 yrs. The dashed lines indicate the triplet Higgs mass: MT = 1015 (yellow), 1016

(light green), 1017 (green).

Figure 10: The black solid lines are ⌧p!K+⌫̄/yrs = ..., 1030, 1032, 1034, 1036, .... The blue region is excluded by the
current limit ⌧p!K+⌫̄ > 4.0⇥ 1033 yrs. The dashed lines indicate the triplet Higgs mass: MT = 1015 (yellow), 1016

(light green), 1017 (green).
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Figure 9: The black solid lines are ⌧p!K+⌫̄/yrs = ..., 1030, 1032, 1034, 1036, .... The blue region is excluded by the
current limit ⌧p!K+⌫̄ > 4.0⇥ 1033 yrs. The dashed lines indicate the triplet Higgs mass: MT = 1015 (yellow), 1016

(light green), 1017 (green).

Figure 10: The black solid lines are ⌧p!K+⌫̄/yrs = ..., 1030, 1032, 1034, 1036, .... The blue region is excluded by the
current limit ⌧p!K+⌫̄ > 4.0⇥ 1033 yrs. The dashed lines indicate the triplet Higgs mass: MT = 1015 (yellow), 1016

(light green), 1017 (green).
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Non universal gauginos:

τ
p→

K
+
ν̄ /yrs

=
10 34
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Figure 1: S1/(Z2 × Z ′
2) orbifold in the fifth dimension.

We choose to view this spacetime as illustrated in Figure 1. There are two reflection sym-

metries, y → −y and y′ → −y′, each with its own orbifold parity, P and P ′, acting on the

fields. Each reflection introduces special points, O and O′, which are fixed points of the trans-

formation. The physical space can be taken to be 0 ≤ y ≤ πR/2, and is the usual S1/Z2

orbifold. Nevertheless, we find it convenient to label the pattern in Figure 1 as S1/(Z2 × Z ′
2).

The components of the vector multiplet can be assembled into four groups, VPP ′, according to

their transformation properties. They have Kaluza-Klein (KK) mode expansions as given in

Eqs. (5–8), with φ → V . Before orbifolding the gauge transformations are arbitrary functions

of position ξ = ξ(y) for each generator (we suppress the dependence on the usual four dimen-

sions). However, the non-trivial orbifold quantum numbers of the gauge particles imply that

the most general set of gauge transformations are restricted to have the form

U = exp [i (ξ++(y)T++ + ξ+−(y)T+− + ξ−+(y)T−+ + ξ−−(y)T−−)] . (1)

The generators of the gauge group T are labelled by the P and P ′ quantum numbers of the

corresponding gauge boson. The gauge functions ξPP ′(y) also have the KK mode expansions

similar to those of Eqs. (5–8), with φ → ξ. At an arbitrary point in the bulk all generators

of the gauge group are operative. However, at the fixed points O the gauge transformations

generated by T−P ′ vanish, because ξ−P ′(y = 0, πR) = 0. Thus locally at these points the

4

P

P ′

y

y′

O

O′

O

O′

Figure 1: S1/(Z2 × Z ′
2) orbifold in the fifth dimension.

We choose to view this spacetime as illustrated in Figure 1. There are two reflection sym-

metries, y → −y and y′ → −y′, each with its own orbifold parity, P and P ′, acting on the

fields. Each reflection introduces special points, O and O′, which are fixed points of the trans-

formation. The physical space can be taken to be 0 ≤ y ≤ πR/2, and is the usual S1/Z2

orbifold. Nevertheless, we find it convenient to label the pattern in Figure 1 as S1/(Z2 × Z ′
2).

The components of the vector multiplet can be assembled into four groups, VPP ′, according to

their transformation properties. They have Kaluza-Klein (KK) mode expansions as given in

Eqs. (5–8), with φ → V . Before orbifolding the gauge transformations are arbitrary functions

of position ξ = ξ(y) for each generator (we suppress the dependence on the usual four dimen-

sions). However, the non-trivial orbifold quantum numbers of the gauge particles imply that

the most general set of gauge transformations are restricted to have the form

U = exp [i (ξ++(y)T++ + ξ+−(y)T+− + ξ−+(y)T−+ + ξ−−(y)T−−)] . (1)

The generators of the gauge group T are labelled by the P and P ′ quantum numbers of the

corresponding gauge boson. The gauge functions ξPP ′(y) also have the KK mode expansions

similar to those of Eqs. (5–8), with φ → ξ. At an arbitrary point in the bulk all generators

of the gauge group are operative. However, at the fixed points O the gauge transformations

generated by T−P ′ vanish, because ξ−P ′(y = 0, πR) = 0. Thus locally at these points the

4

reside at O′.

3 An SU(5) Theory

3.1 Orbifold symmetry structure

In this section we construct a complete unified SU(5) theory in 5 dimensions and discuss some

of its phenomenological aspects. We begin by reviewing the bulk structure of the model of

Ref. [5]. The 5d spacetime is a direct product of 4d Minkowski spacetime M4 and an extra

dimension compactified on the S1/(Z2 ×Z ′
2) orbifold, with coordinates xµ (µ = 0, 1, 2, 3) and y

(= x5), respectively. The S1/(Z2×Z ′
2) orbifold can conveniently be viewed as a circle of radius

R divided by two Z2 transformations; Z2: y → −y and Z ′
2: y′ → −y′ where y′ = y − πR/2.

The physical space is then an interval y : [0, πR/2] which has two branes at the two orbifold

fixed points at y = 0 and πR/2. (The branes at y = πR and −πR/2 are identified with those

at y = 0 and πR/2, respectively.)

Under the Z2 × Z ′
2 symmetry, a generic 5d bulk field φ(xµ, y) has a definite transformation

property

φ(xµ, y) → φ(xµ,−y) = Pφ(xµ, y), (3)

φ(xµ, y′) → φ(xµ,−y′) = P ′φ(xµ, y′), (4)

where the eigenvalues of P and P ′ must be ±1. Denoting the field with (P, P ′) = (±1,±1) by

φ±±, we obtain the following mode expansions [6]:

φ++(xµ, y) =
∞
∑

n=0

1√
2δn,0πR

φ(2n)
++ (xµ) cos

2ny

R
, (5)

φ+−(xµ, y) =
∞
∑

n=0

1√
πR

φ(2n+1)
+− (xµ) cos

(2n + 1)y

R
, (6)

φ−+(xµ, y) =
∞
∑

n=0

1√
πR

φ(2n+1)
−+ (xµ) sin

(2n + 1)y

R
, (7)

φ−−(xµ, y) =
∞
∑

n=0

1√
πR

φ(2n+2)
−− (xµ) sin

(2n + 2)y

R
, (8)

where 4d fields φ(2n)
++ , φ(2n+1)

+− , φ(2n+1)
−+ and φ(2n+2)

−− acquire masses 2n/R, (2n + 1)/R, (2n + 1)/R

and (2n + 2)/R upon compactification. Zero-modes are contained only in φ++ fields, so that

the matter content of the massless sector is smaller than that of the full 5d multiplet.
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KK spectrum:

zero mode + even excitations 

odd excitations

even excitations



(P, P ′) 4d N = 1 superfield mass
(+, +) V a, HF , HF̄ 2n/R
(+,−) V â, HC, HC̄ (2n + 1)/R
(−, +) Σâ, Hc

C , Hc
C̄ (2n + 1)/R

(−,−) Σa, Hc
F , Hc

F̄ (2n + 2)/R

Table 1: The (Z2, Z ′
2) transformation properties for the bulk gauge and Higgs multiplets.

In the 5d bulk, we have SU(5) gauge supermultiplets and two Higgs hypermultiplets that

transform as 5 and 5̄. The 5d gauge supermultiplet contains a vector boson AM (M =

0, 1, 2, 3, 5), two gauginos λ and λ′, and a real scalar σ, which is decomposed into a vector su-

permultiplet V (Aµ,λ) and a chiral multiplet in the adjoint representation Σ((σ + iA5)/
√

2,λ′)

under N = 1 supersymmetry in 4d. The hypermultiplet, which consists of two complex scalars

φ and φc and two Weyl fermions ψ and ψc, forms two 4d N = 1 chiral multiplets Φ(φ,ψ) and

Φc(φc,ψc) transforming as conjugate representations with each other under the gauge group.

Here Φ runs over the two Higgs hypermultiplets, H5 and H5̄. (Hc
5 and Hc

5̄
transform as 5̄ and

5 under the SU(5).)

The 5d SU(5) gauge symmetry is “broken” by the orbifold compactification to a 4d SU(3)C×
SU(2)L × U(1)Y gauge symmetry by choosing P = (+, +, +, +, +) and P ′ = (−,−,−, +, +)

acting on the 5. Each Z2 reflection is taken to preserve the same 4d N = 1 supersymmetry. The

(Z2, Z ′
2) charges for all components of the vector and Higgs multiplets are shown in Table 1.

Here, the indices a and â denote the unbroken and broken SU(5) generators, T a and T â,

respectively. The C and F represent the color triplet and weak doublet components of the

Higgs multiplets, respectively: H5 ⊃ {HC , HF}, H5̄ ⊃ {HC̄ , HF̄}, Hc
5 ⊃ {Hc

C , Hc
F} and Hc

5̄
⊃

{Hc
C̄ , Hc

F̄}. Since only (+, +) fields have zero modes, the massless sector consists of N = 1

SU(3)C×SU(2)L×U(1)Y vector multiplets V a(0) with two Higgs doublet chiral superfields H(0)
F

and H(0)
F̄ . Thus, the doublet-triplet splitting problem is naturally solved in this framework [5].

The higher modes for the vector multiplets V a(2n) (n > 0) eat Σa(2n) becoming massive vector

multiplets, and similarly for the V â(2n+1) and Σâ(2n+1) (n ≥ 0). An interesting point is that

the non-zero modes for the Higgs fields have mass terms of the form H(2n)
F Hc(2n)

F , H(2n)
F̄ Hc(2n)

F̄ ,

H(2n+1)
C Hc(2n+1)

C and H(2n+1)
C̄ Hc(2n+1)

C̄ , which will become important when we consider dimension

5 proton decay later.

How should quarks and leptons be incorporated into this theory? In this paper we con-
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a = unbroken generators
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(P, P ′) 4d N = 1 superfield mass
(+, +) V a, HF , HF̄ 2n/R
(+,−) V â, HC, HC̄ (2n + 1)/R
(−, +) Σâ, Hc

C , Hc
C̄ (2n + 1)/R

(−,−) Σa, Hc
F , Hc

F̄ (2n + 2)/R

Table 1: The (Z2, Z ′
2) transformation properties for the bulk gauge and Higgs multiplets.

In the 5d bulk, we have SU(5) gauge supermultiplets and two Higgs hypermultiplets that

transform as 5 and 5̄. The 5d gauge supermultiplet contains a vector boson AM (M =

0, 1, 2, 3, 5), two gauginos λ and λ′, and a real scalar σ, which is decomposed into a vector su-

permultiplet V (Aµ,λ) and a chiral multiplet in the adjoint representation Σ((σ + iA5)/
√

2,λ′)

under N = 1 supersymmetry in 4d. The hypermultiplet, which consists of two complex scalars

φ and φc and two Weyl fermions ψ and ψc, forms two 4d N = 1 chiral multiplets Φ(φ,ψ) and

Φc(φc,ψc) transforming as conjugate representations with each other under the gauge group.

Here Φ runs over the two Higgs hypermultiplets, H5 and H5̄. (Hc
5 and Hc

5̄
transform as 5̄ and

5 under the SU(5).)

The 5d SU(5) gauge symmetry is “broken” by the orbifold compactification to a 4d SU(3)C×
SU(2)L × U(1)Y gauge symmetry by choosing P = (+, +, +, +, +) and P ′ = (−,−,−, +, +)

acting on the 5. Each Z2 reflection is taken to preserve the same 4d N = 1 supersymmetry. The

(Z2, Z ′
2) charges for all components of the vector and Higgs multiplets are shown in Table 1.

Here, the indices a and â denote the unbroken and broken SU(5) generators, T a and T â,

respectively. The C and F represent the color triplet and weak doublet components of the

Higgs multiplets, respectively: H5 ⊃ {HC , HF}, H5̄ ⊃ {HC̄ , HF̄}, Hc
5 ⊃ {Hc

C , Hc
F} and Hc

5̄
⊃

{Hc
C̄ , Hc

F̄}. Since only (+, +) fields have zero modes, the massless sector consists of N = 1

SU(3)C×SU(2)L×U(1)Y vector multiplets V a(0) with two Higgs doublet chiral superfields H(0)
F

and H(0)
F̄ . Thus, the doublet-triplet splitting problem is naturally solved in this framework [5].

The higher modes for the vector multiplets V a(2n) (n > 0) eat Σa(2n) becoming massive vector

multiplets, and similarly for the V â(2n+1) and Σâ(2n+1) (n ≥ 0). An interesting point is that

the non-zero modes for the Higgs fields have mass terms of the form H(2n)
F Hc(2n)

F , H(2n)
F̄ Hc(2n)

F̄ ,

H(2n+1)
C Hc(2n+1)

C and H(2n+1)
C̄ Hc(2n+1)

C̄ , which will become important when we consider dimension

5 proton decay later.

How should quarks and leptons be incorporated into this theory? In this paper we con-
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F̄}. Since only (+, +) fields have zero modes, the massless sector consists of N = 1

SU(3)C×SU(2)L×U(1)Y vector multiplets V a(0) with two Higgs doublet chiral superfields H(0)
F

and H(0)
F̄ . Thus, the doublet-triplet splitting problem is naturally solved in this framework [5].

The higher modes for the vector multiplets V a(2n) (n > 0) eat Σa(2n) becoming massive vector

multiplets, and similarly for the V â(2n+1) and Σâ(2n+1) (n ≥ 0). An interesting point is that

the non-zero modes for the Higgs fields have mass terms of the form H(2n)
F Hc(2n)

F , H(2n)
F̄ Hc(2n)

F̄ ,

H(2n+1)
C Hc(2n+1)

C and H(2n+1)
C̄ Hc(2n+1)

C̄ , which will become important when we consider dimension

5 proton decay later.

How should quarks and leptons be incorporated into this theory? In this paper we con-
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colour triplet Higgs mass terms:
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Figure 1: S1/(Z2 × Z ′
2) orbifold in the fifth dimension.

We choose to view this spacetime as illustrated in Figure 1. There are two reflection sym-

metries, y → −y and y′ → −y′, each with its own orbifold parity, P and P ′, acting on the

fields. Each reflection introduces special points, O and O′, which are fixed points of the trans-

formation. The physical space can be taken to be 0 ≤ y ≤ πR/2, and is the usual S1/Z2

orbifold. Nevertheless, we find it convenient to label the pattern in Figure 1 as S1/(Z2 × Z ′
2).

The components of the vector multiplet can be assembled into four groups, VPP ′, according to

their transformation properties. They have Kaluza-Klein (KK) mode expansions as given in

Eqs. (5–8), with φ → V . Before orbifolding the gauge transformations are arbitrary functions

of position ξ = ξ(y) for each generator (we suppress the dependence on the usual four dimen-

sions). However, the non-trivial orbifold quantum numbers of the gauge particles imply that

the most general set of gauge transformations are restricted to have the form

U = exp [i (ξ++(y)T++ + ξ+−(y)T+− + ξ−+(y)T−+ + ξ−−(y)T−−)] . (1)

The generators of the gauge group T are labelled by the P and P ′ quantum numbers of the

corresponding gauge boson. The gauge functions ξPP ′(y) also have the KK mode expansions

similar to those of Eqs. (5–8), with φ → ξ. At an arbitrary point in the bulk all generators

of the gauge group are operative. However, at the fixed points O the gauge transformations

generated by T−P ′ vanish, because ξ−P ′(y = 0, πR) = 0. Thus locally at these points the

4

matter fields (P=+)

interactions are

L5 =
∫

d2θ

[

1

2
{δ(y) − δ(y − πR)}

√
2πR yuT10T10H5

+
1

2
{δ(y) ∓ δ(y − πR)}

√
2πR ydT10F5̄H5̄

]

+ h.c., (9)

where ∓ takes − and + in the case of (i) and (ii), respectively. (We can easily check that the

above expression is invariant under both Z2 : {y → −y, T10T10H5 → T10T10H5, T10F5̄H5̄ →
T10F5̄H5̄} and Z ′

2 : {y′ → −y′, T10T10H5 → −T10T10H5, T10F5̄H5̄ → ∓T10F5̄H5̄}.) After

integrating out the extra dimensional coordinate y, we get SU(5)-invariant Yukawa couplings

in 4d:

L4 =
∞
∑

n=0

∫

d2θ

[√
2yu

(

1√
2δn,0

QUH(2n)
F + QQH(2n+1)

C + UEH(2n+1)
C

)

+
√

2yd

(

1√
2δn,0

QDH(2n)
F̄ +

1√
2δn,0

LEH(2n)
F̄ + QLH(2n+1)

C̄ + UDH (2n+1)
C̄

)]

+ h.c.,(10)

where the interactions between the zero-mode Higgs doublets and quarks and leptons are pre-

cisely those of the minimal supersymmetric SU(5) model. (Note that the SU(5) transformation

caused by the broken generators T â mixes different levels of KK modes, due to non-trivial pro-

files of the broken gauge transformation parameters ξâ(y) in the extra dimension.)

3.2 Gauge coupling unification

We now discuss some phenomenological issues of the model, beginning with gauge coupling

unification. Since the heavy unified gauge boson masses are given by 1/R, it is natural to iden-

tify 1/R = MU , the unification scale, and this is indeed correct to zero-th order approximation.

Then, the corrections to this naive identification come from two sources.

First, since the brane interactions only have to preserve symmetries which remain unbroken

locally at that fixed point, we can introduce brane kinetic terms for the SU(3)C , SU(2)L and

U(1)Y gauge fields at y = ±πR/2 with three different gauge couplings. (The operators on the

y = ±πR/2 branes do not have to preserve the full SU(5), since the broken gauge transforma-

tion parameters ξâ vanish on these branes.) However, we can expect that the effect of these

SU(5)-violating brane kinetic terms is small by making the following observation. Consider

the 5d theory where the bulk and brane gauge couplings have almost equal strength. Then,

after integrating out y, the zero-mode gauge couplings are dominated by the bulk contributions
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centrate on the case where they are localized on a brane.2 An important point then is that

when we introduce brane-localized matter and/or interactions on some orbifold fixed point O,

they must preserve only the gauge symmetry with non-vanishing gauge transformations at this

point ξa
O ̸= 0. This corresponds to the symmetry which remains unbroken on this fixed point

after compactification. Specifically, if we introduce the quark and lepton fields on the branes

at y = (0, πR) their multiplet structures and interactions must preserve SU(5) symmetry and

N = 1 supersymmetry, while if they are located on the y = ±πR/2 branes they only have

to preserve N = 1 supersymmetry and the standard model gauge symmetry. For the SU(5)

gauge symmetry to provide an understanding of the quark and lepton quantum numbers, they

must reside on the y = (0, πR) branes. Therefore, we put three generations of N = 1 chiral

superfields T10 ⊃ {Q, U, E} and F5̄ ⊃ {D, L} on the y = (0, πR) branes.

What are the transformation properties of the quark and lepton superfields under the Z2×Z ′
2

symmetry? The parities P under Z2 must obviously be plus. Then, the parities P ′ under Z ′
2

are determined by the requirement that any operators written on the y = (0, πR) branes must

transform SU(5) covariantly under Z ′
2. This is because if various terms in an SU(5)-invariant

operator on the y = 0 brane transform differently under the Z ′
2, the corresponding terms on

the y = πR brane are not SU(5) invariant, contradicting the observation made in Eq. (1). In

particular, since the kinetic terms for the T10 and F5̄ fields must transform covariantly under

the Z ′
2, there are only four possibilities for the assignment of the P ′ quantum numbers: (i)

P ′(Q, U, D, L, E) = ±(+,−,−, +,−) or (ii) P ′(Q, U, D, L, E) = ±(−, +,−, +, +).3 The case

(−, +,−, +, +) follows from requiring (−,−,−, +, +) on each 5 index, and the other three

possibilities result from overall sign changes on T10 and/or F5̄.

Once the P ′ quantum numbers for the brane fields are determined as above, we can work

out the transformation properties of the Yukawa coupling [T10T10H5]θ2 and [T10F5̄H5̄]θ2 located

on the brane. It turns out that P ′(T10T10H5) = P ′(T10F5̄H5̄) = − in the case (i), and

P ′(T10T10H5) = −P ′(T10F5̄H5̄) = − in the case (ii). Therefore, the Z2 × Z ′
2 invariant Yukawa

2 An interesting alternative is to put quarks and leptons in the bulk. Then, if we only introduce hy-
permultiplets (T10, T c

10) and (F5̄, F c
5̄
) in the bulk, the low-energy matter content is not that of the minimal

supersymmetric standard model. However, if we further introduce (T ′

10, T ′c
10) and (F ′

5̄
, F ′c

5̄
) and assign opposite

P ′ parities for T10 and T ′

10 (and for F5̄ and F ′

5̄
), it is possible to recover the correct low-energy matter content.

The Yukawa couplings are placed on either y = (0, πR) or y = ±πR/2 branes. The resulting theory is not
“grand unified theory” in the usual sense, since D and L (Q and U, E) come from different (hyper)multiplets.
The proton decay from broken gauge boson exchange is absent, and there is no SU(5) relation among the
Yukawa couplings. Nevertheless, the theory still keeps the desired features of the “grand unified theory”: the
quantization of hypercharges and the unification of the three gauge couplings.

3 This assignment is different from that adopted in Ref. [7].
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Since bi and �i are independent as 3-vectors, one must have
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which has the same form as Eq. (1.6).
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which is symmetric with Eq. (1.13) by exchanging (T 0
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where Mc = 1/Rc is the compactication scale, corresponding to the 1st KK-mass. Substituting the above
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The second and third equations in Eq. (1.4) can easily be solved. The general solutions can be written
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for the MSSM sparticles and
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for the GUT scale particles.
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for the GUT scale particles.
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4

r ≡ Λ/Mc = ΛR > 1
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3 Wilson line breaking orbifold SU(5)

We start with the standard solution to the RGE relating the low and high energy values of the gauge

couplings:

2⇡

↵(⇤)
=

2⇡

↵i(mZ)
� bi ln

✓
⇤

mZ

◆
+ si + r

0
i, (3.1)

where si is the threshold corrections of the MSSM particles [see Eq. (1.2)] and r
0
i
is that of the GUT

particles [see Eq. (2.2)]. From Eq. (12) in [hep-ph/0411057], we understand the GUT threshold may be

written as

r
0
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2
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!
, (3.2)

where ⇤ is the cut-o↵ scale and R is the size of the extra dimension. We introduce r ⌘ ⇤R and restrict

the case with r  2 for simplicity. We “understand” (Please check!) that in the minimal orbifold GUT

there is only one pair of Higgs multiplets and the contributions from doublet and triplet Higgses are

expressed in a unified way in the third term with only the doublet contribution bi(5j) = bi(h) = ( 3
10 ,

1
2 , 0).

We also understand that the second term takes care of the contributions from the X,Y and the first

KK SM gauge multiplets in a unified way with the unbroken gauge multiplet beta-function coe�cients

bi(3, 2, 1) = bi(G) + bi(W ) + bi(B) = (0,�6,�9). With this understanding, one can write
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◆
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where we have used �⇢24 = �⇢h = 2
3 and sin(2⇡3 ) =

p
3
2 . Using the concrete values, b̃⇠

i
= (�3

5 , 3, 6) and

plugging this into the formula Eq. (2.6), we get
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! 96
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. (3.4)

With the gauge coupling unification condition Eq.(2.5), the low energy SUSY spectrum is constrained for

a given r as

T = M
⇤
s⌦

0(r) = M
⇤
s

 p
3

2⇡r

! 6
19

. (3.5)

Numerically this is T = 1.38, 1.22 and 1.11 TeV, for r = 1, 1.5 and 2, respectively. A simple relation

T̃
0

⇤
=
�
⌦̃0� 7

3 (3.6)

can be found. Combining this with Eq. (2.5) we can relate the cut-o↵ scale and low energy SUSY spectrum

as

⇤ = M
⇤
G⌦

✓
T

M⇤
s

◆� 7
3

, (3.7)
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}
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constraint on SUSY masses X,Y boson mass => D=6 proton decay



Figure 11: The D=6 proton decay constraint in the CMSSM with ⇤/Mc = 1.5. tan� = 10, A0 = 0, sign(µ) = +
are chosen. The gauge coupling unification occurs only on the solid red contour. The dashed red curve represents
the gauge coupling unification with r = 2. The dark blue region is excluded due to a charged LSP. In the grey region
SOFTSUSY is failed to compute the spectrum due to e.g. absence of the EWSB. The light blue region is excluded
by the current limit ⌧p!e+⇡0 = 1.7 1034 yrs. The dashed lines represent ⌧p!e+⇡0/yrs = .., 1033, 1034, 1035, ...

Figure 12: Gauge coupling unification is achieved only on the solid red contour. The dashed red contour
represents the same condition for r = 2. The black solid lines are ⌧p!e+⇡0/yrs = ..., 1030, 1032, 1034, 1036, .... The
blue region is excluded by the current limit ⌧p!e+⇡0 > 1.7⇥ 1034 yrs. The light green region has ⇤ > 1018 GeV.
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corresponds to 20% coverage; however recent PMT manufacturing by Hamamatsu o↵ers higher quantum
e�ciency than previous generation PMTs such as those used in Super-K. It is safe to assume an overall signal
e�ciency of 40%, where the ine�ciency is dominated by nuclear interaction of the pion. For comparison,
the detection e�ciency for decay of a free proton in H2O is 87%. The background rate is well-established
as discussed in the previous section, and one can conservatively assume 2 events per Mton-years. Based on
these numbers, the 90% C.L. sensitivity of Hyper-K for a 10-year exposure is greater than 1035 years, as
shown in Fig. 1-5.

Assuming the same analysis techniques employed by Super-Kamiokande, one can estimate the sensitivity of
Hyper-Kamiokande. Most sensitivity comes from the two relatively background-free techniques: K+

! ⇡+⇡0

and K ! µ+⌫ with nuclear-� tag. Based on the background rate in Table 1-3, a 10-year exposure would
have an expected background between 20 and 35 events. If the detected number of events are equal to
the background rate, the 90% C.L. limit would be roughly 3 ⇥ 1034 years. This estimation assumes no
reoptimization of the analysis (tighter cuts) to accomodate the higher background rate has been performed.
Fig. 1-5 shows the 90% CL sensitivity curve for the p ! ⌫K+ mode as a function of the detector exposure.
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Figure 1-5. Sensitivities of the Hyper-Kamiokande proton decay search as a function of detector exposure,

at the 90% C.L. The blue curves on the left side shows the expected sensitivity for continued running of

Super-K; the red curves on the right show the sensitivity for Hyper-Kamiokande. The upper solid curves

are for p ! e+⇡0
, for both experiments; the lower solid curve are for p ! ⌫K+

.

Community Planning Study: Snowmass 2013



Figure 11: The D=6 proton decay constraint in the CMSSM with ⇤/Mc = 1.5. tan� = 10, A0 = 0, sign(µ) = +
are chosen. The gauge coupling unification occurs only on the solid red contour. The dashed red curve represents
the gauge coupling unification with r = 2. The dark blue region is excluded due to a charged LSP. In the grey region
SOFTSUSY is failed to compute the spectrum due to e.g. absence of the EWSB. The light blue region is excluded
by the current limit ⌧p!e+⇡0 = 1.7 1034 yrs. The dashed lines represent ⌧p!e+⇡0/yrs = .., 1033, 1034, 1035, ...

Figure 12: Gauge coupling unification is achieved only on the solid red contour. The dashed red contour
represents the same condition for r = 2. The black solid lines are ⌧p!e+⇡0/yrs = ..., 1030, 1032, 1034, 1036, .... The
blue region is excluded by the current limit ⌧p!e+⇡0 > 1.7⇥ 1034 yrs. The light green region has ⇤ > 1018 GeV.
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Figure 11: The D=6 proton decay constraint in the CMSSM with ⇤/Mc = 1.5. tan� = 10, A0 = 0, sign(µ) = +
are chosen. The gauge coupling unification occurs only on the solid red contour. The dashed red curve represents
the gauge coupling unification with r = 2. The dark blue region is excluded due to a charged LSP. In the grey region
SOFTSUSY is failed to compute the spectrum due to e.g. absence of the EWSB. The light blue region is excluded
by the current limit ⌧p!e+⇡0 = 1.7 1034 yrs. The dashed lines represent ⌧p!e+⇡0/yrs = .., 1033, 1034, 1035, ...

Figure 12: Gauge coupling unification is achieved only on the solid red contour. The dashed red contour
represents the same condition for r = 2. The black solid lines are ⌧p!e+⇡0/yrs = ..., 1030, 1032, 1034, 1036, .... The
blue region is excluded by the current limit ⌧p!e+⇡0 > 1.7⇥ 1034 yrs. The light green region has ⇤ > 1018 GeV.
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Figure 13: (µ4
mA)

1
5 vs M3/M2 plane in the Hall-Nomura model with the unification condition imposed. The

shaded blue and cyan regions are excluded by M3 < 1 TeV and M2 < 100 GeV, respectively. The dashed blue
lines indicate M3 = 10, 102, 103, 104 TeV. The red region is excluded by the current proton decay constraint
⌧p!e+⇡0 > 1.7 ⇥ 1034 yrs. The dashed red lines represent ⌧p!e+⇡0/yrs = 1035, 1036, 1037, 1038. The pink solid and
dashed lines indicate ⇤ = 1016 GeV and ⇤/GeV = 3⇥ 1016, 1017, respectively.
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10
35

<latexit sha1_base64="VXP29n1eKwkZ81EdTIi2Nty7mHA=">AAAB73icdVDLSgMxFM3UV62vqks3wVJwVTLT2tZd0Y3LCvYB7VgyaaYNzWTGJCOUoR/hSlAQt36PK//GTFvFCh64cDjnXu69x4s4UxqhTyuztr6xuZXdzu3s7u0f5A+P2iqMJaEtEvJQdj2sKGeCtjTTnHYjSXHgcdrxJlep33mgUrFQ3OppRN0AjwTzGcHaSB0b3SXl89kgX0Cli3rVqVQhKiFUsx07JU6tUq5A2ygpCmCJ5iD/0R+GJA6o0IRjpXo2irSbYKkZ4XSW68eKRphM8Ij2DBU4oMpN5ufOYNEoQ+iH0pTQcK7+nkhwoNQ08ExngPVY/fVS8ccrrqzSft1NmIhiTQVZbPJjDnUI0+fhkElKNJ8agolk5lhIxlhiok1EOZPC96vwf9J2SrbhN6jQuFzmkQUn4BScARvUQANcgyZoAQIm4BE8gxfr3nqyXq23RWvGWs4cgxVY718qA49I</latexit><latexit sha1_base64="VXP29n1eKwkZ81EdTIi2Nty7mHA=">AAAB73icdVDLSgMxFM3UV62vqks3wVJwVTLT2tZd0Y3LCvYB7VgyaaYNzWTGJCOUoR/hSlAQt36PK//GTFvFCh64cDjnXu69x4s4UxqhTyuztr6xuZXdzu3s7u0f5A+P2iqMJaEtEvJQdj2sKGeCtjTTnHYjSXHgcdrxJlep33mgUrFQ3OppRN0AjwTzGcHaSB0b3SXl89kgX0Cli3rVqVQhKiFUsx07JU6tUq5A2ygpCmCJ5iD/0R+GJA6o0IRjpXo2irSbYKkZ4XSW68eKRphM8Ij2DBU4oMpN5ufOYNEoQ+iH0pTQcK7+nkhwoNQ08ExngPVY/fVS8ccrrqzSft1NmIhiTQVZbPJjDnUI0+fhkElKNJ8agolk5lhIxlhiok1EOZPC96vwf9J2SrbhN6jQuFzmkQUn4BScARvUQANcgyZoAQIm4BE8gxfr3nqyXq23RWvGWs4cgxVY718qA49I</latexit><latexit sha1_base64="VXP29n1eKwkZ81EdTIi2Nty7mHA=">AAAB73icdVDLSgMxFM3UV62vqks3wVJwVTLT2tZd0Y3LCvYB7VgyaaYNzWTGJCOUoR/hSlAQt36PK//GTFvFCh64cDjnXu69x4s4UxqhTyuztr6xuZXdzu3s7u0f5A+P2iqMJaEtEvJQdj2sKGeCtjTTnHYjSXHgcdrxJlep33mgUrFQ3OppRN0AjwTzGcHaSB0b3SXl89kgX0Cli3rVqVQhKiFUsx07JU6tUq5A2ygpCmCJ5iD/0R+GJA6o0IRjpXo2irSbYKkZ4XSW68eKRphM8Ij2DBU4oMpN5ufOYNEoQ+iH0pTQcK7+nkhwoNQ08ExngPVY/fVS8ccrrqzSft1NmIhiTQVZbPJjDnUI0+fhkElKNJ8agolk5lhIxlhiok1EOZPC96vwf9J2SrbhN6jQuFzmkQUn4BScARvUQANcgyZoAQIm4BE8gxfr3nqyXq23RWvGWs4cgxVY718qA49I</latexit><latexit sha1_base64="VXP29n1eKwkZ81EdTIi2Nty7mHA=">AAAB73icdVDLSgMxFM3UV62vqks3wVJwVTLT2tZd0Y3LCvYB7VgyaaYNzWTGJCOUoR/hSlAQt36PK//GTFvFCh64cDjnXu69x4s4UxqhTyuztr6xuZXdzu3s7u0f5A+P2iqMJaEtEvJQdj2sKGeCtjTTnHYjSXHgcdrxJlep33mgUrFQ3OppRN0AjwTzGcHaSB0b3SXl89kgX0Cli3rVqVQhKiFUsx07JU6tUq5A2ygpCmCJ5iD/0R+GJA6o0IRjpXo2irSbYKkZ4XSW68eKRphM8Ij2DBU4oMpN5ufOYNEoQ+iH0pTQcK7+nkhwoNQ08ExngPVY/fVS8ccrrqzSft1NmIhiTQVZbPJjDnUI0+fhkElKNJ8agolk5lhIxlhiok1EOZPC96vwf9J2SrbhN6jQuFzmkQUn4BScARvUQANcgyZoAQIm4BE8gxfr3nqyXq23RWvGWs4cgxVY718qA49I</latexit><latexit sha1_base64="6kYQo0mM9vJh7Y+dKA0wBZlyhcc=">AAAB73icZVDLTgIxFO3gC/GFunTTSEhckc6AgDuiG5eYyCOBkXRKgYZOZ2w7JmTCR7gy0cS49Xtc+Td2BjSiJ7nJyTn35t57vJAzpRH6tDJr6xubW9nt3M7u3v5B/vCorYJIEtoiAQ9k18OKciZoSzPNaTeUFPsepx1vepX4nQcqFQvErZ6F1PXxWLARI1gbqWOju7h8Ph/kC6h0Ua86lSpEJYRqtmMnxKlVyhVoGyVBASzRHOQ/+sOARD4VmnCsVM9GoXZjLDUjnM5z/UjREJMpHtOeoQL7VLlxeu4cFo0yhKNAmhIapurviRj7Ss18z3T6WE/UXy8Rf7ziyio9qrsxE2GkqSCLTaOIQx3A5Hk4ZJISzWeGYCKZORaSCZaYaBNRLk2hmr4K/5PvFNpOyTb8BhUal8s8suAEnIIzYIMaaIBr0AQtQMAUPIJn8GLdW0/Wq/W2aM1Yy5ljsALr/QswjY9X</latexit><latexit sha1_base64="6kYQo0mM9vJh7Y+dKA0wBZlyhcc=">AAAB73icZVDLTgIxFO3gC/GFunTTSEhckc6AgDuiG5eYyCOBkXRKgYZOZ2w7JmTCR7gy0cS49Xtc+Td2BjSiJ7nJyTn35t57vJAzpRH6tDJr6xubW9nt3M7u3v5B/vCorYJIEtoiAQ9k18OKciZoSzPNaTeUFPsepx1vepX4nQcqFQvErZ6F1PXxWLARI1gbqWOju7h8Ph/kC6h0Ua86lSpEJYRqtmMnxKlVyhVoGyVBASzRHOQ/+sOARD4VmnCsVM9GoXZjLDUjnM5z/UjREJMpHtOeoQL7VLlxeu4cFo0yhKNAmhIapurviRj7Ss18z3T6WE/UXy8Rf7ziyio9qrsxE2GkqSCLTaOIQx3A5Hk4ZJISzWeGYCKZORaSCZaYaBNRLk2hmr4K/5PvFNpOyTb8BhUal8s8suAEnIIzYIMaaIBr0AQtQMAUPIJn8GLdW0/Wq/W2aM1Yy5ljsALr/QswjY9X</latexit>

τ p
=

<latexit sha1_base64="tv41UsH92mxsjZfZa7cwHKRFPXU=">AAAB73icdVDLSgNBEOyNrxhfUY9eBmPAU9hdQxIPQtCLxwjmAWYJs5PZZMjsw5lZISz5BA+eRAXx6l/4D578G2cTFSNY0FBUddPd5UacSWWaH0ZmYXFpeSW7mltb39jcym/vtGQYC0KbJOSh6LhYUs4C2lRMcdqJBMW+y2nbHZ2lfvuGCsnC4FKNI+r4eBAwjxGstNTuKhz3opNevmCWjmsVu1xBZsk0q5ZtpcSulo/KyNJKikL94OH2DQAavfx7tx+S2KeBIhxLeWWZkXISLBQjnE5y3VjSCJMRHtArTQPsU+kk03MnqKiVPvJCoStQaKr+nkiwL+XYd3Wnj9VQ/vVS8ccrzq1SXs1JWBDFigZktsmLOVIhSp9HfSYoUXysCSaC6WMRGWKBidIR5XQK36+i/0nLLlmaX+g4TmGGLOzBPhyCBVWowzk0oAkERnAHj/BkXBv3xrPxMmvNGF8zuzAH4/UTJWaSJQ==</latexit><latexit sha1_base64="RBxybYX3j3q5971YS9KgIFnw7OQ=">AAAB73icdVDLSsNAFJ3UV62vqks3g7XgqiSxtHUhFN24rGAf0IYymU7aoZNJnJkIJfYTXLgSK4hb136HK1f+jZNWxQoeuHA4517uvccNGZXKND+M1MLi0vJKejWztr6xuZXd3mnIIBKY1HHAAtFykSSMclJXVDHSCgVBvstI0x2eJX7zmghJA36pRiFxfNTn1KMYKS01OwpF3fCkm82ZheNKyS6WoFkwzbJlWwmxy8WjIrS0kiBXPXi4fXu9mdS62fdOL8CRT7jCDEnZtsxQOTESimJGxplOJEmI8BD1SVtTjnwinXh67hjmtdKDXiB0cQWn6u+JGPlSjnxXd/pIDeRfLxF/vPzcKuVVnJjyMFKE49kmL2JQBTB5HvaoIFixkSYIC6qPhXiABMJKR5TRKXy/Cv8nDbtgaX6h4zgFM6TBHtgHh8ACZVAF56AG6gCDIbgDE/BoXBn3xpPxPGtNGV8zu2AOxssnm3GT+w==</latexit><latexit sha1_base64="RBxybYX3j3q5971YS9KgIFnw7OQ=">AAAB73icdVDLSsNAFJ3UV62vqks3g7XgqiSxtHUhFN24rGAf0IYymU7aoZNJnJkIJfYTXLgSK4hb136HK1f+jZNWxQoeuHA4517uvccNGZXKND+M1MLi0vJKejWztr6xuZXd3mnIIBKY1HHAAtFykSSMclJXVDHSCgVBvstI0x2eJX7zmghJA36pRiFxfNTn1KMYKS01OwpF3fCkm82ZheNKyS6WoFkwzbJlWwmxy8WjIrS0kiBXPXi4fXu9mdS62fdOL8CRT7jCDEnZtsxQOTESimJGxplOJEmI8BD1SVtTjnwinXh67hjmtdKDXiB0cQWn6u+JGPlSjnxXd/pIDeRfLxF/vPzcKuVVnJjyMFKE49kmL2JQBTB5HvaoIFixkSYIC6qPhXiABMJKR5TRKXy/Cv8nDbtgaX6h4zgFM6TBHtgHh8ACZVAF56AG6gCDIbgDE/BoXBn3xpPxPGtNGV8zu2AOxssnm3GT+w==</latexit><latexit sha1_base64="RBxybYX3j3q5971YS9KgIFnw7OQ=">AAAB73icdVDLSsNAFJ3UV62vqks3g7XgqiSxtHUhFN24rGAf0IYymU7aoZNJnJkIJfYTXLgSK4hb136HK1f+jZNWxQoeuHA4517uvccNGZXKND+M1MLi0vJKejWztr6xuZXd3mnIIBKY1HHAAtFykSSMclJXVDHSCgVBvstI0x2eJX7zmghJA36pRiFxfNTn1KMYKS01OwpF3fCkm82ZheNKyS6WoFkwzbJlWwmxy8WjIrS0kiBXPXi4fXu9mdS62fdOL8CRT7jCDEnZtsxQOTESimJGxplOJEmI8BD1SVtTjnwinXh67hjmtdKDXiB0cQWn6u+JGPlSjnxXd/pIDeRfLxF/vPzcKuVVnJjyMFKE49kmL2JQBTB5HvaoIFixkSYIC6qPhXiABMJKR5TRKXy/Cv8nDbtgaX6h4zgFM6TBHtgHh8ACZVAF56AG6gCDIbgDE/BoXBn3xpPxPGtNGV8zu2AOxssnm3GT+w==</latexit><latexit sha1_base64="ZGIh1KJLGtbGDMI/VDk8UHs84MU=">AAAB73icZVDLSsNAFJ3UV62vqks3g7XgqiSxtHUhFN24rGAf0IYymU7aoZNJnJkIpfYTXLgSK4hb136HK1f+jZNUxeqBC4dz7uXee9yQUalM88NILSwuLa+kVzNr6xubW9ntnYYMIoFJHQcsEC0XScIoJ3VFFSOtUBDku4w03eFZ7DeviZA04JdqFBLHR31OPYqR0lKzo1DUDU+62ZxZOK6U7GIJmgXTLFu2FRO7XDwqQksrMXLVg4fbt9ebaa2bfe/0Ahz5hCvMkJRtywyVM0ZCUczIJNOJJAkRHqI+aWvKkU+kM07OncC8VnrQC4QurmCi/p4YI1/Kke/qTh+pgfzrxeKPl59bpbyKM6Y8jBTheLbJixhUAYyfhz0qCFZspAnCgupjIR4ggbDSEWWSFErJq/A/+U6hYRcszS90HKdghjTYA/vgEFigDKrgHNRAHWAwBHdgCh6NK+PeeDKeZ60p42tmF8zBePkEofuUCg==</latexit><latexit sha1_base64="Kvz+zwfbeBe+gUBgPVIz3AcR1sI=">AAAB73icZVDLSgMxFM3UV62vqks3wVJwVTJjaetCKLpxWcE+oB1KJs20oZnMmGSEMvQjXAkK4tbvceXfmJlWsXrgwuGce7n3Hi/iTGmEPq3c2vrG5lZ+u7Czu7d/UDw86qgwloS2SchD2fOwopwJ2tZMc9qLJMWBx2nXm16nfveBSsVCcadnEXUDPBbMZwRrI3UHGsfD6HJYLKHKRaPmVGsQVRCq246dEqdePa9C2ygpSmCJ1rD4MRiFJA6o0IRjpfo2irSbYKkZ4XReGMSKRphM8Zj2DRU4oMpNsnPnsGyUEfRDaUpomKm/JxIcKDULPNMZYD1Rf71U/PHKK6u033ATJqJYU0EWm/yYQx3C9Hk4YpISzWeGYCKZORaSCZaYaBNRIUuhlr0K/5PvFDpOxTb8FpWaV8s88uAEnIIzYIM6aIIb0AJtQMAUPIJn8GLdW0/Wq/W2aM1Zy5ljsALr/QsS3o/q</latexit>

M
3
=
1T
eV

<latexit sha1_base64="exP2z3EENc+Suv4CvWauODiQmK8=">AAAB+nicdZDLSgMxFIbP1Hu9jYorN8EiuCpJBa0LQXTjRlDoDdpSMmmqoZnMkGSEMhZ8AF9AcCUoiFvfxJVvY6ZVUcEDgY//P4dz8gexFMZi/O7lJianpmdm5/LzC4tLy/7Kas1EiWa8yiIZ6UZADZdC8aoVVvJGrDkNA8nrQf848+tXXBsRqYodxLwd0gsleoJR66SO7592dtABImlLh6jCa8OOX8BFjDEhBGVA9naxg/39comUEcksV4XD9bvbGwA46/hvrW7EkpAryyQ1pklwbNsp1VYwyYf5VmJ4TFmfXvCmQ0VDbtrp6PIh2nJKF/Ui7Z6yaKT+nEhpaMwgDFxnSO2l+etl4re39WuV7ZXbqVBxYrli4029RCIboSwH1BWaMysHDijTwh2L2CXVlFmXVt6l8PVV9D/USkXi+NzFcQTjmoUN2IRtILAHh3ACZ1AFBldwD4/w5F17D96z9zJuzXmfM2vwq7zXD+qQlJE=</latexit><latexit sha1_base64="1Bz7w0LbOoQx+4LlPQAvCqrZlbg=">AAAB+nicdZDLSgMxFIYz9VZbL6Piyk2wFroqkwq2XQhFN26ECr2BHYZMmrahmQtJplDG+gS+gOBKUBC3vokr38ZMq2IFDwQ+/v8czsnvhpxJZVkfRmppeWV1Lb2eyW5sbm2bO7stGUSC0CYJeCA6LpaUM582FVOcdkJBsedy2nZH54nfHlMhWeA31CSktocHPuszgpWWHNO8dI7hKURxV3iwQVtTx8xZRcuyEEIwAVQ+sTRUq5USqkCUWLpytf37u9vCUbbumO/dXkAij/qKcCzlNbJCZcdYKEY4nWa6kaQhJiM8oNcafexRacezy6cwr5Ue7AdCP1/Bmfp7IsaelBPP1Z0eVkP510vEHy+/sEr1K3bM/DBS1CfzTf2IQxXAJAfYY4ISxScaMBFMHwvJEAtMlE4ro1P4/ir8H1qlItJ8peM4A/NKgwNwCAoAgTKogQtQB01AwBg8gCfwbNwYj8aL8TpvTRlfM3tgoYy3T1yblOY=</latexit><latexit sha1_base64="1Bz7w0LbOoQx+4LlPQAvCqrZlbg=">AAAB+nicdZDLSgMxFIYz9VZbL6Piyk2wFroqkwq2XQhFN26ECr2BHYZMmrahmQtJplDG+gS+gOBKUBC3vokr38ZMq2IFDwQ+/v8czsnvhpxJZVkfRmppeWV1Lb2eyW5sbm2bO7stGUSC0CYJeCA6LpaUM582FVOcdkJBsedy2nZH54nfHlMhWeA31CSktocHPuszgpWWHNO8dI7hKURxV3iwQVtTx8xZRcuyEEIwAVQ+sTRUq5USqkCUWLpytf37u9vCUbbumO/dXkAij/qKcCzlNbJCZcdYKEY4nWa6kaQhJiM8oNcafexRacezy6cwr5Ue7AdCP1/Bmfp7IsaelBPP1Z0eVkP510vEHy+/sEr1K3bM/DBS1CfzTf2IQxXAJAfYY4ISxScaMBFMHwvJEAtMlE4ro1P4/ir8H1qlItJ8peM4A/NKgwNwCAoAgTKogQtQB01AwBg8gCfwbNwYj8aL8TpvTRlfM3tgoYy3T1yblOY=</latexit><latexit sha1_base64="1Bz7w0LbOoQx+4LlPQAvCqrZlbg=">AAAB+nicdZDLSgMxFIYz9VZbL6Piyk2wFroqkwq2XQhFN26ECr2BHYZMmrahmQtJplDG+gS+gOBKUBC3vokr38ZMq2IFDwQ+/v8czsnvhpxJZVkfRmppeWV1Lb2eyW5sbm2bO7stGUSC0CYJeCA6LpaUM582FVOcdkJBsedy2nZH54nfHlMhWeA31CSktocHPuszgpWWHNO8dI7hKURxV3iwQVtTx8xZRcuyEEIwAVQ+sTRUq5USqkCUWLpytf37u9vCUbbumO/dXkAij/qKcCzlNbJCZcdYKEY4nWa6kaQhJiM8oNcafexRacezy6cwr5Ue7AdCP1/Bmfp7IsaelBPP1Z0eVkP510vEHy+/sEr1K3bM/DBS1CfzTf2IQxXAJAfYY4ISxScaMBFMHwvJEAtMlE4ro1P4/ir8H1qlItJ8peM4A/NKgwNwCAoAgTKogQtQB01AwBg8gCfwbNwYj8aL8TpvTRlfM3tgoYy3T1yblOY=</latexit><latexit sha1_base64="HV2LVPX630GS+AyIhUoNoomDjng=">AAAB+nicZZDLSgMxFIYz9VZbL6Piyk2wFroqkwq9LISiGzdChd6gLSWTpm1o5kKSKZSxPoEvILgSFMStb+LKtzEzVbF6IPDx/+dwTn7b50wqy/owEiura+sbyc1Uemt7Z9fc229KLxCENojHPdG2saScubShmOK07QuKHZvTlj25iPzWlArJPLeuZj7tOXjksiEjWGmpb5pX/VN4BlHYFQ6s0+a8b2asvGVZCCEYASoVLQ2VSrmAyhBFlq5M9fD+7jZ3kq71zffuwCOBQ11FOJaygyxf9UIsFCOczlPdQFIfkwke0Y5GFztU9sL48jnMamUAh57Qz1UwVn9PhNiRcubYutPBaiz/epH442WXVqlhuRcy1w8Udcli0zDgUHkwygEOmKBE8ZkGTATTx0IyxgITpdNKxSkU46/C//CdQrOQR5qvdRznYFFJcASOQQ4gUAJVcAlqoAEImIIH8ASejRvj0XgxXhetCeNr5gAslfH2CWMllPU=</latexit><latexit sha1_base64="7RCXQnJ9LFatrlhmOwUFVwiWbwM=">AAAB+nicZZDLSgMxFIYz9VbrbdSlm2ApuCpJhV4WQtGNG6FCb9AOJZOmbWjmQpIplLFv4kpQELe+iSvfxsy0itUDgY//P4dz8ruh4Eoj9GllNja3tneyu7m9/YPDI/v4pK2CSFLWooEIZNclignus5bmWrBuKBnxXME67vQm8TszJhUP/Kaeh8zxyNjnI06JNtLAtu8Gl/AK4rgvPdhk7cXAzqMiQghjDBPAlTIyUKtVS7gKcWKZyoNVNQb2R38Y0MhjvqaCKNXDKNROTKTmVLBFrh8pFhI6JWPWM+gTjyknTi9fwIJRhnAUSPN8DVP190RMPKXmnms6PaIn6q+XiD9eYW2VHlWdmPthpJlPl5tGkYA6gEkOcMglo1rMDRAquTkW0gmRhGqTVi5NoZx+Ff6H7xTapSI2fI/y9etVHllwBs7BBcCgAurgFjRAC1AwA4/gGbxYD9aT9Wq9LVsz1mrmFKyV9f4FRBWSpg==</latexit>

10
Te
V
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In this model, D = 6 proton decay is mediated by the X,Y gauge bosons, whose mass is 1/R = ⇤/r.

Therefore, one can predict the proton lifetime thoroughly from the low energy SUSY spectrum and r.

Comments on Fig. 3

In the WL SU(5) model, T 0
/⇤ and ⌦0 are fixed with a given r as in Eqs (3.4). With this ⌦0, the unification

condition Eq. (2.5) fixes T , giving a non-trivial constraints on the low energy SUSY spectrum. For a fixed

T , one can solve the gluino mass using (1.9) as

M3 =
⇥
T
19
R

32(µ4
mA)

3
X

�1
T

⇤4
, (3.8)

where R ⌘ M3/M2. So, if we assume XT = 1, we can obtain a unique value for M3 for given (µ4
mA) and

R, which are the x- and y-axes of Fig. 3. This is how I obtained the M3 lines in Fig. 3.

Now, on each point of the (µ4
mA) vs R plane, we have M3, R and (µ4

mA), which are enough for us

to compute ⌦ using (1.10) assuming X⌦ = 1. With this ⌦, we can compute ⇤ from Eq. (3.7) at each

point of Fig. 3. This is how I obtained the ⇤ lines in Fig. 3.
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Conclusions
• SUSY naturalness has been questioned by LHC results and it 

may be good time to think/study low energy SUSY from different 
perspective, for example from GCU


• We have developed a formalism to study GUT models for a given 
MSSM spectrum and applied it to minimal SU(5) and orbifold 
SU(5) GUT.

Future works
• Wilson line breaking SU(5)

• Minimal SO(10) [Aulakh, Girdhar ’05]

• Realistic SU(5)  [Altarelli, Feruglio, Masina ’00]

• …




