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Emergence and graphene 
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Valleys in graphene 

[ Reprinted from:  AR, phys. stat. sol. (a) 205, 1281 (2008) ]
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H⇠ = vF (⇠px�x + py�y) , ⇠ = ±1 for K/K
0
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How to create valley polarization of current? 
Theoretical proposals: 
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How to create valley polarization of current? 
Experiments: 


R. Gorbachev, et al., Detecting topological currents in graphene 
superlattices, Science 346, 448 (2014).


K. F. Mak, K. L. McGill, J. Park, and P. L. McEuen, The valley Hall effect in 
MoS2 transistors, Science 344, 1489 (2014).


Y. Shimazaki, M. Yamamoto, I. V. Borzenets, K. Watanabe, T. Taniguchi, 
and S. Tarucha, Generation and detection of pure valley current by 
electrically induced Berry curvature in bilayer graphene,  
Nat. Phys. 11, 1032 (2015). 
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[ Reprinted from:  AR, J.Tworzydło, C.W.J. Beenakker, Nat. Phys. (2007) ]  
Adam Rycerz [ TNT2019 ] Page  of 6 17



Mesoscopic valley filter:  Motivation (1) 
Experiments on ultraclean p-n junctions   [ ⇒ BUT no edges needed …]


[Reprinted from: Rickhaus et al., Nat. Comm. 6, 6470 (2015)]   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Mesoscopic valley filter:  Motivation (2)  

Left:  Peters et al., APL (2014)


Right: Kumar, Laitinen, Hakonen, 
Nature Comm. (2018)  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Mesoscopic valley filter: Symmetries 
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Mesoscopic valley filter: Mass term 
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K 0
<latexit sha1_base64="Yx1i020+p6fLWkUoHpUgLUtnL2g=">AAAB33icdVDLSgMxFL3js9ZX1aWbYBFdDTPToa27ghvBTRX7gLaUTJppQzOZIckIpXTtRsSNgn/kL/g3Ztq6qOiBwOGcE+49N0g4U9pxvqy19Y3Nre3cTn53b//gsHB03FRxKgltkJjHsh1gRTkTtKGZ5rSdSIqjgNNWML7O/NYjlYrF4kFPEtqL8FCwkBGsjXR/e9EvFB37qlr2/DJybMepuJ6bEa/il3zkGiVDEZao9wuf3UFM0ogKTThWquM6ie5NsdSMcDrLd1NFE0zGeEin8/1m6NxIAxTG0jyh0VxdyeFIqUkUmGSE9Uj99jLxL6+T6rDamzKRpJoKshgUphzpGGVl0YBJSjSfGIKJZGZDREZYYqLNSfKm+k8/9D9perZbsr07v1jzlkfIwSmcwSW4UIEa3EAdGkAghGd4g3cLW0/Wi/W6iK5Zyz8nsALr4xtRlYjh</latexit>

B < 0
HM = M(x, y)�z

<latexit sha1_base64="4DPbWsHuNy0EAfK3+dUrpYI3tkg=">AAAB8XicbVBbSwJBGP3Wbma3zR57GZLAIGTXgnoJpF58EQzyAirL7Dirg7MXZmbDTfwhvUT0UtAf6S/0bxp1X9QODBzOOcP3nc+NOJPKsn6NzMbm1vZOdje3t39weGQe55syjAWhDRLyULRdLClnAW0opjhtR4Ji3+W05Y4eZn7rmQrJwuBJJRHt+XgQMI8RrLTkmPmqU7urFceXyUVXsoGPnRfHLFglaw60TuyUFCBF3TF/uv2QxD4NFOFYyo5tRao3wUIxwuk0140ljTAZ4QGdzDeeonMt9ZEXCv0ChebqUg77Uia+q5M+VkO56s3E/7xOrLzb3oQFUaxoQBaDvJgjFaJZfdRnghLFE00wEUxviMgQC0yUPlJOV7dXi66TZrlkX5XKj9eFyn16hCycwhkUwYYbqEAV6tAAAmN4g0/4MqTxarwbH4toxkj/nMASjO8/bFqPQA==</latexit>



Why the mass term split valleys? 
[ Berry & Mondragon 1987; revisited for the TWO valleys ] 


We suppose zero outward current normal to the  
boundary at each valley ( ξ = ±1 ):





where                                            and 


The above can be rewritten as 





which is equivalent to 





where real      depends on physical nature of a confinement.  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Inifinite mass for x < 0 corresponds to              and               ,  
leading to the condition (*)




The zero-energy solution for the Dirac equation,                   , is 




OR





with arb. constants C1, C2, and                                                        . 


The condition (*) implies that 


and   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H⇠�⇠ = 0
<latexit sha1_base64="K9kEikj0kn06jQJoU3QaHPwy0JY=">AAAB8HicbVDLSgMxFL1TX7W+prp0EyyCqzJTBd0IRTddVrAP6JQhk2ba0MxkSDJqKf0PNyJuFPwSf8G/MdPOpq0HQg7nnJB7bpBwprTj/FqFjc2t7Z3ibmlv/+DwyC4ft5VIJaEtIriQ3QAryllMW5ppTruJpDgKOO0E4/vM7zxRqZiIH/Ukof0ID2MWMoK1kXy73PC9F+Y1Ryy70S1yfLviVJ050Dpxc1KBHE3f/vEGgqQRjTXhWKme6yS6P8VSM8LprOSliiaYjPGQTucDz9C5kQYoFNKcWKO5upTDkVKTKDDJCOuRWvUy8T+vl+rwpj9lcZJqGpPFR2HKkRYoa48GTFKi+cQQTCQzEyIywhITbXZUMtXd1aLrpF2rupfV2sNVpX6XL6EIp3AGF+DCNdShAU1oAYFneINP+LKk9Wq9Wx+LaMHK35zAEqzvP4Awjq4=</latexit>

� = l�1
B x+ lBky (lB=

p
~/e|B|)

<latexit sha1_base64="oN5jA9fIUZ3W+ktZQA7XJhbV2zk=">AAACF3icbVBLTwIxGOziC/GFevRSJCYYI+6iiVxICF48YiKPhOKmW4o0dB+2XSNZ9od48a94MYaLJh79N5bHBXCSJtOZ70s74wScSWWav0ZiZXVtfSO5mdra3tndS+8f1KUfCkJrxOe+aDpYUs48WlNMcdoMBMWuw2nD6d+M/cYzFZL53r0aBLTt4kePdRnBSkt2uohIj8ES5HblITq34pczzaK4bw8QRDCnLyhTQhkkn4SKUM/B4oIOK8P41E5nzbw5AVwm1oxkwQxVOz1CHZ+ELvUU4VjKlmUGqh1hoRjhNE6hUNIAkz5+pNEkVwxPtNSBXV/o4yk4UefmsCvlwHX0pItVTy56Y/E/rxWqbrEdMS8IFfXI9KFuyKHy4bgk2GGCEsUHmmAimP4hJD0sMFG6ypSObi0GXSb1Qt66zBfurrLlyqyEJDgCxyAHLHANyuAWVEENEPAGPsAX+DZejXfj0xhNRxPGbOcQzMH4+QPuUJ21</latexit>

�[E=0]
0,ky,⇠=�1(x) = C1


e��2/2

0

�
+ C2


0

e�
2/2

�

<latexit sha1_base64="CapueoW+xhylmI5JChUlJcxjWzM="></latexit>



Numerical results: Current distribution  [ r=Ro ]
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Numerical results: Phase diagram (sketch) 
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g = 1

P = 1
<latexit sha1_base64="QFNRYrxW6DPWa3XQ5iRqV75EsQQ=">AAAB8XicbVDLSgMxFL1TX3V8jXbpJlgUV2WmCOpCKLhxWcGxhU4pmTRtQzMPkjvCUPojbhRXij/iL/g3pu1s2nogcHLOCbnnhqkUGl331yptbG5t75R37b39g8Mj5/jkWSeZYtxniUxUO6SaSxFzHwVK3k4Vp1EoeSsc38/81gtXWiTxE+Yp70Z0GIuBYBSN1HMqQ3Jx5wWBPQkYlaQ5NbeeU3Vr7hxknXgFqUKBZs/5CfoJyyIeI5NU647nptidUIWCST61g0zzlLIxHfLJfOQpOTdSnwwSZU6MZK4u5WikdR6FJhlRHOlVbyb+53UyHNx0JyJOM+QxW3w0yCTBhMz6k75QnKHMDaFMCTMhYSOqKEOzJdtU91aLrhO/XruteY9X1Ua92EEZTuEMLsGDa2jAAzTBBwY5vMEnfFlovVrv1sciWrKKNxVYgvX9B8mCjj0=</latexit><latexit sha1_base64="QFNRYrxW6DPWa3XQ5iRqV75EsQQ=">AAAB8XicbVDLSgMxFL1TX3V8jXbpJlgUV2WmCOpCKLhxWcGxhU4pmTRtQzMPkjvCUPojbhRXij/iL/g3pu1s2nogcHLOCbnnhqkUGl331yptbG5t75R37b39g8Mj5/jkWSeZYtxniUxUO6SaSxFzHwVK3k4Vp1EoeSsc38/81gtXWiTxE+Yp70Z0GIuBYBSN1HMqQ3Jx5wWBPQkYlaQ5NbeeU3Vr7hxknXgFqUKBZs/5CfoJyyIeI5NU647nptidUIWCST61g0zzlLIxHfLJfOQpOTdSnwwSZU6MZK4u5WikdR6FJhlRHOlVbyb+53UyHNx0JyJOM+QxW3w0yCTBhMz6k75QnKHMDaFMCTMhYSOqKEOzJdtU91aLrhO/XruteY9X1Ua92EEZTuEMLsGDa2jAAzTBBwY5vMEnfFlovVrv1sciWrKKNxVYgvX9B8mCjj0=</latexit><latexit sha1_base64="QFNRYrxW6DPWa3XQ5iRqV75EsQQ=">AAAB8XicbVDLSgMxFL1TX3V8jXbpJlgUV2WmCOpCKLhxWcGxhU4pmTRtQzMPkjvCUPojbhRXij/iL/g3pu1s2nogcHLOCbnnhqkUGl331yptbG5t75R37b39g8Mj5/jkWSeZYtxniUxUO6SaSxFzHwVK3k4Vp1EoeSsc38/81gtXWiTxE+Yp70Z0GIuBYBSN1HMqQ3Jx5wWBPQkYlaQ5NbeeU3Vr7hxknXgFqUKBZs/5CfoJyyIeI5NU647nptidUIWCST61g0zzlLIxHfLJfOQpOTdSnwwSZU6MZK4u5WikdR6FJhlRHOlVbyb+53UyHNx0JyJOM+QxW3w0yCTBhMz6k75QnKHMDaFMCTMhYSOqKEOzJdtU91aLrhO/XruteY9X1Ua92EEZTuEMLsGDa2jAAzTBBwY5vMEnfFlovVrv1sciWrKKNxVYgvX9B8mCjj0=</latexit><latexit sha1_base64="QFNRYrxW6DPWa3XQ5iRqV75EsQQ=">AAAB8XicbVDLSgMxFL1TX3V8jXbpJlgUV2WmCOpCKLhxWcGxhU4pmTRtQzMPkjvCUPojbhRXij/iL/g3pu1s2nogcHLOCbnnhqkUGl331yptbG5t75R37b39g8Mj5/jkWSeZYtxniUxUO6SaSxFzHwVK3k4Vp1EoeSsc38/81gtXWiTxE+Yp70Z0GIuBYBSN1HMqQ3Jx5wWBPQkYlaQ5NbeeU3Vr7hxknXgFqUKBZs/5CfoJyyIeI5NU647nptidUIWCST61g0zzlLIxHfLJfOQpOTdSnwwSZU6MZK4u5WikdR6FJhlRHOlVbyb+53UyHNx0JyJOM+QxW3w0yCTBhMz6k75QnKHMDaFMCTMhYSOqKEOzJdtU91aLrhO/XruteY9X1Ua92EEZTuEMLsGDa2jAAzTBBwY5vMEnfFlovVrv1sciWrKKNxVYgvX9B8mCjj0=</latexit>

g = 1

P = �1
<latexit sha1_base64="RROAufx0VO3kS7N5WeNqb1guPPY=">AAAB8nicbVDLSsNAFL2prxpf8bFzM1gsbixJEdRFoeDGZQVjC00pk+mkHTp5MDMRasiXuFFcKX6Iv+DfOG2zaeuBgcM5Z7j3Hj/hTCrb/jVKa+sbm1vlbXNnd2//wDo8epJxKgh1Scxj0fGxpJxF1FVMcdpJBMWhz2nbH99N/fYzFZLF0aOaJLQX4mHEAkaw0lLfOhmiasPxPDPzCOaolVcbl07fqtg1ewa0SpyCVKBAq2/9eIOYpCGNFOFYyq5jJ6qXYaEY4TQ3vVTSBJMxHtJstnOOzrU0QEEs9IsUmqkLORxKOQl9nQyxGsllbyr+53VTFdz0MhYlqaIRmQ8KUo5UjKYFoAETlCg+0QQTwfSGiIywwETpmkx9urN86Cpx67XbmvNwVWnWiw7KcApncAEOXEMT7qEFLhB4gTf4hC8jNV6Nd+NjHi0ZxZ9jWIDx/Qc2U450</latexit><latexit sha1_base64="RROAufx0VO3kS7N5WeNqb1guPPY=">AAAB8nicbVDLSsNAFL2prxpf8bFzM1gsbixJEdRFoeDGZQVjC00pk+mkHTp5MDMRasiXuFFcKX6Iv+DfOG2zaeuBgcM5Z7j3Hj/hTCrb/jVKa+sbm1vlbXNnd2//wDo8epJxKgh1Scxj0fGxpJxF1FVMcdpJBMWhz2nbH99N/fYzFZLF0aOaJLQX4mHEAkaw0lLfOhmiasPxPDPzCOaolVcbl07fqtg1ewa0SpyCVKBAq2/9eIOYpCGNFOFYyq5jJ6qXYaEY4TQ3vVTSBJMxHtJstnOOzrU0QEEs9IsUmqkLORxKOQl9nQyxGsllbyr+53VTFdz0MhYlqaIRmQ8KUo5UjKYFoAETlCg+0QQTwfSGiIywwETpmkx9urN86Cpx67XbmvNwVWnWiw7KcApncAEOXEMT7qEFLhB4gTf4hC8jNV6Nd+NjHi0ZxZ9jWIDx/Qc2U450</latexit><latexit sha1_base64="RROAufx0VO3kS7N5WeNqb1guPPY=">AAAB8nicbVDLSsNAFL2prxpf8bFzM1gsbixJEdRFoeDGZQVjC00pk+mkHTp5MDMRasiXuFFcKX6Iv+DfOG2zaeuBgcM5Z7j3Hj/hTCrb/jVKa+sbm1vlbXNnd2//wDo8epJxKgh1Scxj0fGxpJxF1FVMcdpJBMWhz2nbH99N/fYzFZLF0aOaJLQX4mHEAkaw0lLfOhmiasPxPDPzCOaolVcbl07fqtg1ewa0SpyCVKBAq2/9eIOYpCGNFOFYyq5jJ6qXYaEY4TQ3vVTSBJMxHtJstnOOzrU0QEEs9IsUmqkLORxKOQl9nQyxGsllbyr+53VTFdz0MhYlqaIRmQ8KUo5UjKYFoAETlCg+0QQTwfSGiIywwETpmkx9urN86Cpx67XbmvNwVWnWiw7KcApncAEOXEMT7qEFLhB4gTf4hC8jNV6Nd+NjHi0ZxZ9jWIDx/Qc2U450</latexit><latexit sha1_base64="RROAufx0VO3kS7N5WeNqb1guPPY=">AAAB8nicbVDLSsNAFL2prxpf8bFzM1gsbixJEdRFoeDGZQVjC00pk+mkHTp5MDMRasiXuFFcKX6Iv+DfOG2zaeuBgcM5Z7j3Hj/hTCrb/jVKa+sbm1vlbXNnd2//wDo8epJxKgh1Scxj0fGxpJxF1FVMcdpJBMWhz2nbH99N/fYzFZLF0aOaJLQX4mHEAkaw0lLfOhmiasPxPDPzCOaolVcbl07fqtg1ewa0SpyCVKBAq2/9eIOYpCGNFOFYyq5jJ6qXYaEY4TQ3vVTSBJMxHtJstnOOzrU0QEEs9IsUmqkLORxKOQl9nQyxGsllbyr+53VTFdz0MhYlqaIRmQ8KUo5UjKYFoAETlCg+0QQTwfSGiIywwETpmkx9urN86Cpx67XbmvNwVWnWiw7KcApncAEOXEMT7qEFLhB4gTf4hC8jNV6Nd+NjHi0ZxZ9jWIDx/Qc2U450</latexit>

g = 2

P = 0
<latexit sha1_base64="sxv648pSwMP6CARlilURND03QuQ=">AAAB8XicbVDLSsNAFL2prxpf0S7dDBaLq5IUQV0UCm5cVjC20JQymU7aoZMHMzdCCf0RN4orxR/xF/wb0zabth4YOJxzhnvP9RMpNNr2r1Ha2t7Z3SvvmweHR8cn1unZs45TxbjLYhmrrk81lyLiLgqUvJsoTkNf8o4/uZ/7nReutIijJ5wmvB/SUSQCwSjm0sCqjEit2fA8M/MYlaQ9qzXtgVW16/YCZJM4BalCgfbA+vGGMUtDHiGTVOueYyfYz6hCwSSfmV6qeULZhI54tlh5Ri5zaUiCWOUvQrJQV3I01Hoa+nkypDjW695c/M/rpRjc9jMRJSnyiC0HBakkGJN5fzIUijOU05xQpkS+IWFjqijD/EpmXt1ZL7pJ3Eb9ru48XldbjeIGZTiHC7gCB26gBQ/QBhcYTOENPuHLQOPVeDc+ltGSUfypwAqM7z/JkI49</latexit><latexit sha1_base64="sxv648pSwMP6CARlilURND03QuQ=">AAAB8XicbVDLSsNAFL2prxpf0S7dDBaLq5IUQV0UCm5cVjC20JQymU7aoZMHMzdCCf0RN4orxR/xF/wb0zabth4YOJxzhnvP9RMpNNr2r1Ha2t7Z3SvvmweHR8cn1unZs45TxbjLYhmrrk81lyLiLgqUvJsoTkNf8o4/uZ/7nReutIijJ5wmvB/SUSQCwSjm0sCqjEit2fA8M/MYlaQ9qzXtgVW16/YCZJM4BalCgfbA+vGGMUtDHiGTVOueYyfYz6hCwSSfmV6qeULZhI54tlh5Ri5zaUiCWOUvQrJQV3I01Hoa+nkypDjW695c/M/rpRjc9jMRJSnyiC0HBakkGJN5fzIUijOU05xQpkS+IWFjqijD/EpmXt1ZL7pJ3Eb9ru48XldbjeIGZTiHC7gCB26gBQ/QBhcYTOENPuHLQOPVeDc+ltGSUfypwAqM7z/JkI49</latexit><latexit sha1_base64="sxv648pSwMP6CARlilURND03QuQ=">AAAB8XicbVDLSsNAFL2prxpf0S7dDBaLq5IUQV0UCm5cVjC20JQymU7aoZMHMzdCCf0RN4orxR/xF/wb0zabth4YOJxzhnvP9RMpNNr2r1Ha2t7Z3SvvmweHR8cn1unZs45TxbjLYhmrrk81lyLiLgqUvJsoTkNf8o4/uZ/7nReutIijJ5wmvB/SUSQCwSjm0sCqjEit2fA8M/MYlaQ9qzXtgVW16/YCZJM4BalCgfbA+vGGMUtDHiGTVOueYyfYz6hCwSSfmV6qeULZhI54tlh5Ri5zaUiCWOUvQrJQV3I01Hoa+nkypDjW695c/M/rpRjc9jMRJSnyiC0HBakkGJN5fzIUijOU05xQpkS+IWFjqijD/EpmXt1ZL7pJ3Eb9ru48XldbjeIGZTiHC7gCB26gBQ/QBhcYTOENPuHLQOPVeDc+ltGSUfypwAqM7z/JkI49</latexit><latexit sha1_base64="sxv648pSwMP6CARlilURND03QuQ=">AAAB8XicbVDLSsNAFL2prxpf0S7dDBaLq5IUQV0UCm5cVjC20JQymU7aoZMHMzdCCf0RN4orxR/xF/wb0zabth4YOJxzhnvP9RMpNNr2r1Ha2t7Z3SvvmweHR8cn1unZs45TxbjLYhmrrk81lyLiLgqUvJsoTkNf8o4/uZ/7nReutIijJ5wmvB/SUSQCwSjm0sCqjEit2fA8M/MYlaQ9qzXtgVW16/YCZJM4BalCgfbA+vGGMUtDHiGTVOueYyfYz6hCwSSfmV6qeULZhI54tlh5Ri5zaUiCWOUvQrJQV3I01Hoa+nkypDjW695c/M/rpRjc9jMRJSnyiC0HBakkGJN5fzIUijOU05xQpkS+IWFjqijD/EpmXt1ZL7pJ3Eb9ru48XldbjeIGZTiHC7gCB26gBQ/QBhcYTOENPuHLQOPVeDc+ltGSUfypwAqM7z/JkI49</latexit>

g = 0
<latexit sha1_base64="spYbj4XSgufL4ldHuRGfJbgi678=">AAAB4XicbVDLSsNAFL2pr1pfUZduBovgqiRFUBdCwY3LCsYW2lImk0k7dDIJMzdCKf0BN4orxR/yF/wbp202bT0wcDjnDPeeG2ZSGPS8X6e0sbm1vVPereztHxweuccnzybNNeMBS2Wq2yE1XArFAxQoeTvTnCah5K1wdD/zWy9cG5GqJxxnvJfQgRKxYBStFAzIHfH6btWreXOQdeIXpAoFmn33pxulLE+4QiapMR3fy7A3oRoFk3xa6eaGZ5SN6IBP5itOyYWVIhKn2j6FZK4u5WhizDgJbTKhODSr3kz8z+vkGN/0JkJlOXLFFoPiXBJMyawviYTmDOXYEsq0sBsSNqSaMrRXqdjq/mrRdRLUa7c1//Gq2qgXNyjDGZzDJfhwDQ14gCYEwEDAG3zClxM5r86787GIlpzizykswfn+A8TOiS8=</latexit><latexit sha1_base64="spYbj4XSgufL4ldHuRGfJbgi678=">AAAB4XicbVDLSsNAFL2pr1pfUZduBovgqiRFUBdCwY3LCsYW2lImk0k7dDIJMzdCKf0BN4orxR/yF/wbp202bT0wcDjnDPeeG2ZSGPS8X6e0sbm1vVPereztHxweuccnzybNNeMBS2Wq2yE1XArFAxQoeTvTnCah5K1wdD/zWy9cG5GqJxxnvJfQgRKxYBStFAzIHfH6btWreXOQdeIXpAoFmn33pxulLE+4QiapMR3fy7A3oRoFk3xa6eaGZ5SN6IBP5itOyYWVIhKn2j6FZK4u5WhizDgJbTKhODSr3kz8z+vkGN/0JkJlOXLFFoPiXBJMyawviYTmDOXYEsq0sBsSNqSaMrRXqdjq/mrRdRLUa7c1//Gq2qgXNyjDGZzDJfhwDQ14gCYEwEDAG3zClxM5r86787GIlpzizykswfn+A8TOiS8=</latexit><latexit sha1_base64="spYbj4XSgufL4ldHuRGfJbgi678=">AAAB4XicbVDLSsNAFL2pr1pfUZduBovgqiRFUBdCwY3LCsYW2lImk0k7dDIJMzdCKf0BN4orxR/yF/wbp202bT0wcDjnDPeeG2ZSGPS8X6e0sbm1vVPereztHxweuccnzybNNeMBS2Wq2yE1XArFAxQoeTvTnCah5K1wdD/zWy9cG5GqJxxnvJfQgRKxYBStFAzIHfH6btWreXOQdeIXpAoFmn33pxulLE+4QiapMR3fy7A3oRoFk3xa6eaGZ5SN6IBP5itOyYWVIhKn2j6FZK4u5WhizDgJbTKhODSr3kz8z+vkGN/0JkJlOXLFFoPiXBJMyawviYTmDOXYEsq0sBsSNqSaMrRXqdjq/mrRdRLUa7c1//Gq2qgXNyjDGZzDJfhwDQ14gCYEwEDAG3zClxM5r86787GIlpzizykswfn+A8TOiS8=</latexit><latexit sha1_base64="spYbj4XSgufL4ldHuRGfJbgi678=">AAAB4XicbVDLSsNAFL2pr1pfUZduBovgqiRFUBdCwY3LCsYW2lImk0k7dDIJMzdCKf0BN4orxR/yF/wbp202bT0wcDjnDPeeG2ZSGPS8X6e0sbm1vVPereztHxweuccnzybNNeMBS2Wq2yE1XArFAxQoeTvTnCah5K1wdD/zWy9cG5GqJxxnvJfQgRKxYBStFAzIHfH6btWreXOQdeIXpAoFmn33pxulLE+4QiapMR3fy7A3oRoFk3xa6eaGZ5SN6IBP5itOyYWVIhKn2j6FZK4u5WhizDgJbTKhODSr3kz8z+vkGN/0JkJlOXLFFoPiXBJMyawviYTmDOXYEsq0sBsSNqSaMrRXqdjq/mrRdRLUa7c1//Gq2qgXNyjDGZzDJfhwDQ14gCYEwEDAG3zClxM5r86787GIlpzizykswfn+A8TOiS8=</latexit>

g = 0
<latexit sha1_base64="spYbj4XSgufL4ldHuRGfJbgi678=">AAAB4XicbVDLSsNAFL2pr1pfUZduBovgqiRFUBdCwY3LCsYW2lImk0k7dDIJMzdCKf0BN4orxR/yF/wbp202bT0wcDjnDPeeG2ZSGPS8X6e0sbm1vVPereztHxweuccnzybNNeMBS2Wq2yE1XArFAxQoeTvTnCah5K1wdD/zWy9cG5GqJxxnvJfQgRKxYBStFAzIHfH6btWreXOQdeIXpAoFmn33pxulLE+4QiapMR3fy7A3oRoFk3xa6eaGZ5SN6IBP5itOyYWVIhKn2j6FZK4u5WhizDgJbTKhODSr3kz8z+vkGN/0JkJlOXLFFoPiXBJMyawviYTmDOXYEsq0sBsSNqSaMrRXqdjq/mrRdRLUa7c1//Gq2qgXNyjDGZzDJfhwDQ14gCYEwEDAG3zClxM5r86787GIlpzizykswfn+A8TOiS8=</latexit><latexit sha1_base64="spYbj4XSgufL4ldHuRGfJbgi678=">AAAB4XicbVDLSsNAFL2pr1pfUZduBovgqiRFUBdCwY3LCsYW2lImk0k7dDIJMzdCKf0BN4orxR/yF/wbp202bT0wcDjnDPeeG2ZSGPS8X6e0sbm1vVPereztHxweuccnzybNNeMBS2Wq2yE1XArFAxQoeTvTnCah5K1wdD/zWy9cG5GqJxxnvJfQgRKxYBStFAzIHfH6btWreXOQdeIXpAoFmn33pxulLE+4QiapMR3fy7A3oRoFk3xa6eaGZ5SN6IBP5itOyYWVIhKn2j6FZK4u5WhizDgJbTKhODSr3kz8z+vkGN/0JkJlOXLFFoPiXBJMyawviYTmDOXYEsq0sBsSNqSaMrRXqdjq/mrRdRLUa7c1//Gq2qgXNyjDGZzDJfhwDQ14gCYEwEDAG3zClxM5r86787GIlpzizykswfn+A8TOiS8=</latexit><latexit sha1_base64="spYbj4XSgufL4ldHuRGfJbgi678=">AAAB4XicbVDLSsNAFL2pr1pfUZduBovgqiRFUBdCwY3LCsYW2lImk0k7dDIJMzdCKf0BN4orxR/yF/wbp202bT0wcDjnDPeeG2ZSGPS8X6e0sbm1vVPereztHxweuccnzybNNeMBS2Wq2yE1XArFAxQoeTvTnCah5K1wdD/zWy9cG5GqJxxnvJfQgRKxYBStFAzIHfH6btWreXOQdeIXpAoFmn33pxulLE+4QiapMR3fy7A3oRoFk3xa6eaGZ5SN6IBP5itOyYWVIhKn2j6FZK4u5WhizDgJbTKhODSr3kz8z+vkGN/0JkJlOXLFFoPiXBJMyawviYTmDOXYEsq0sBsSNqSaMrRXqdjq/mrRdRLUa7c1//Gq2qgXNyjDGZzDJfhwDQ14gCYEwEDAG3zClxM5r86787GIlpzizykswfn+A8TOiS8=</latexit><latexit sha1_base64="spYbj4XSgufL4ldHuRGfJbgi678=">AAAB4XicbVDLSsNAFL2pr1pfUZduBovgqiRFUBdCwY3LCsYW2lImk0k7dDIJMzdCKf0BN4orxR/yF/wbp202bT0wcDjnDPeeG2ZSGPS8X6e0sbm1vVPereztHxweuccnzybNNeMBS2Wq2yE1XArFAxQoeTvTnCah5K1wdD/zWy9cG5GqJxxnvJfQgRKxYBStFAzIHfH6btWreXOQdeIXpAoFmn33pxulLE+4QiapMR3fy7A3oRoFk3xa6eaGZ5SN6IBP5itOyYWVIhKn2j6FZK4u5WhizDgJbTKhODSr3kz8z+vkGN/0JkJlOXLFFoPiXBJMyawviYTmDOXYEsq0sBsSNqSaMrRXqdjq/mrRdRLUa7c1//Gq2qgXNyjDGZzDJfhwDQ14gCYEwEDAG3zClxM5r86787GIlpzizykswfn+A8TOiS8=</latexit>
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<latexit sha1_base64="krebnvQwcP8hAqZb44wf/a+jp54=">AAAB73icbVDLSsNAFL2pr1pfqS7dDBbBjSUpgroQCm5cVjG20JYwmU7aoZNJmJkoIfQ/3CiuFP/EX/BvnLbZtPXAwOGcM9x7bpBwprTj/FqltfWNza3ydmVnd2//wK4ePqk4lYR6JOax7ARYUc4E9TTTnHYSSXEUcNoOxrdTv/1MpWKxeNRZQvsRHgoWMoK1kXy7mvl5T0YoERN0g84ffObbNafuzIBWiVuQGhRo+fZPbxCTNKJCE46V6rpOovs5lpoRTieVXqpogskYD2k+W3iCTo00QGEszRMazdSFHI6UyqLAJCOsR2rZm4r/ed1Uh1f9nIkk1VSQ+aAw5UjHaNoeDZikRPPMEEwkMxsiMsISE21uVDHV3eWiq8Rr1K/r7v1FrdkoblCGYziBM3DhEppwBy3wgMALvMEnfFnSerXerY95tGQVf45gAdb3HxuBjpE=</latexit><latexit sha1_base64="krebnvQwcP8hAqZb44wf/a+jp54=">AAAB73icbVDLSsNAFL2pr1pfqS7dDBbBjSUpgroQCm5cVjG20JYwmU7aoZNJmJkoIfQ/3CiuFP/EX/BvnLbZtPXAwOGcM9x7bpBwprTj/FqltfWNza3ydmVnd2//wK4ePqk4lYR6JOax7ARYUc4E9TTTnHYSSXEUcNoOxrdTv/1MpWKxeNRZQvsRHgoWMoK1kXy7mvl5T0YoERN0g84ffObbNafuzIBWiVuQGhRo+fZPbxCTNKJCE46V6rpOovs5lpoRTieVXqpogskYD2k+W3iCTo00QGEszRMazdSFHI6UyqLAJCOsR2rZm4r/ed1Uh1f9nIkk1VSQ+aAw5UjHaNoeDZikRPPMEEwkMxsiMsISE21uVDHV3eWiq8Rr1K/r7v1FrdkoblCGYziBM3DhEppwBy3wgMALvMEnfFnSerXerY95tGQVf45gAdb3HxuBjpE=</latexit><latexit sha1_base64="krebnvQwcP8hAqZb44wf/a+jp54=">AAAB73icbVDLSsNAFL2pr1pfqS7dDBbBjSUpgroQCm5cVjG20JYwmU7aoZNJmJkoIfQ/3CiuFP/EX/BvnLbZtPXAwOGcM9x7bpBwprTj/FqltfWNza3ydmVnd2//wK4ePqk4lYR6JOax7ARYUc4E9TTTnHYSSXEUcNoOxrdTv/1MpWKxeNRZQvsRHgoWMoK1kXy7mvl5T0YoERN0g84ffObbNafuzIBWiVuQGhRo+fZPbxCTNKJCE46V6rpOovs5lpoRTieVXqpogskYD2k+W3iCTo00QGEszRMazdSFHI6UyqLAJCOsR2rZm4r/ed1Uh1f9nIkk1VSQ+aAw5UjHaNoeDZikRPPMEEwkMxsiMsISE21uVDHV3eWiq8Rr1K/r7v1FrdkoblCGYziBM3DhEppwBy3wgMALvMEnfFnSerXerY95tGQVf45gAdb3HxuBjpE=</latexit><latexit sha1_base64="krebnvQwcP8hAqZb44wf/a+jp54=">AAAB73icbVDLSsNAFL2pr1pfqS7dDBbBjSUpgroQCm5cVjG20JYwmU7aoZNJmJkoIfQ/3CiuFP/EX/BvnLbZtPXAwOGcM9x7bpBwprTj/FqltfWNza3ydmVnd2//wK4ePqk4lYR6JOax7ARYUc4E9TTTnHYSSXEUcNoOxrdTv/1MpWKxeNRZQvsRHgoWMoK1kXy7mvl5T0YoERN0g84ffObbNafuzIBWiVuQGhRo+fZPbxCTNKJCE46V6rpOovs5lpoRTieVXqpogskYD2k+W3iCTo00QGEszRMazdSFHI6UyqLAJCOsR2rZm4r/ed1Uh1f9nIkk1VSQ+aAw5UjHaNoeDZikRPPMEEwkMxsiMsISE21uVDHV3eWiq8Rr1K/r7v1FrdkoblCGYziBM3DhEppwBy3wgMALvMEnfFnSerXerY95tGQVf45gAdb3HxuBjpE=</latexit>
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<latexit sha1_base64="0woRhDjeW6KVsHWC73T8CqsRWN4=">AAAB9HicbVDLSsNAFL2pr1pfUXHlZrAIFaEkVdCNUHDjsop9QFvDZDpph04ezEwKIeRP3Ii4UfA7/AX/xmmbTVsPDBzOOcO997gRZ1JZ1q9RWFvf2Nwqbpd2dvf2D8zDo5YMY0Fok4Q8FB0XS8pZQJuKKU47kaDYdzltu+P7qd+eUCFZGDyrJKJ9Hw8D5jGClZYc8yRx0p7wEfW87CWtXF5kd08Oc8yyVbVmQKvEzkkZcjQc86c3CEns00ARjqXs2lak+ikWihFOs1IvljTCZIyHNJ0tnaFzLQ2QFwr9AoVm6kIO+1ImvquTPlYjuexNxf+8bqy8237KgihWNCDzQV7MkQrRtAE0YIISxRNNMBFMb4jICAtMlO6ppE+3lw9dJa1a1b6q1h6vy/VaXkIRTuEMKmDDDdThARrQBAIpvMEnfBkT49V4Nz7m0YKR/zmGBRjff+rxkKE=</latexit>
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<latexit sha1_base64="yBvmEfB8AdmnCS4Tz0bP46P5DhM=">AAAB9HicbVDLSsNAFL2pr1pfUXHlZrAIdWFJqqAboeDGZRX7gLaGyXTSDp08mJkUQsifuBFxo+B3+Av+jdM2m7YeGDicc4Z773EjzqSyrF+jsLa+sblV3C7t7O7tH5iHRy0ZxoLQJgl5KDoulpSzgDYVU5x2IkGx73Ladsf3U789oUKyMHhWSUT7Ph4GzGMEKy055knipD3hI+p52UtaubzI7p4c5phlq2rNgFaJnZMy5Gg45k9vEJLYp4EiHEvZta1I9VMsFCOcZqVeLGmEyRgPaTpbOkPnWhogLxT6BQrN1IUc9qVMfFcnfaxGctmbiv953Vh5t/2UBVGsaEDmg7yYIxWiaQNowAQliieaYCKY3hCRERaYKN1TSZ9uLx+6Slq1qn1VrT1el+u1vIQinMIZVMCGG6jDAzSgCQRSeINP+DImxqvxbnzMowUj/3MMCzC+/wDt8ZCj</latexit>

y(+)
e↵

<latexit sha1_base64="xKUESE03lvafuDlef99ULrvBWZQ=">AAAB8HicbVDLSsNAFL2pr1pfqS7dDBahIpQkCrosuHFZwT6grWEynbRDJw9mJkoI+Q83Im4U/BJ/wb9x2mbT1gMDh3POcO+5XsyZVJb1a5Q2Nre2d8q7lb39g8Mjs3rckVEiCG2TiEei52FJOQtpWzHFaS8WFAcep11vejfzu89USBaFjyqN6TDA45D5jGClJdespm42EAGivp8/ZfXLi9w1a1bDmgOtE7sgNSjQcs2fwSgiSUBDRTiWsm9bsRpmWChGOM0rg0TSGJMpHtNsvnCOzrU0Qn4k9AsVmqtLORxImQaeTgZYTeSqNxP/8/qJ8m+HGQvjRNGQLAb5CUcqQrP2aMQEJYqnmmAimN4QkQkWmCh9o4qubq8WXScdp2FfNZyH61rTKY5QhlM4gzrYcANNuIcWtIHAC7zBJ3wZwng13o2PRbRkFH9OYAnG9x9Be48i</latexit>

y
V(y)<latexit sha1_base64="TxAjMeCD2EnuJdvA505ow9smu8I=">AAAB53icdVDLTgIxFL2DL8QX6tJNIzHBDWmJEdiRuHGJiQMkQEinFKh0Hmk7JpMJ/+BG40rj3/gL/o0dwAVGT9Lk5JzT3HuuF0mhDcZfTm5jc2t7J79b2Ns/ODwqHp+0dRgrxl0WylB1Paq5FAF3jTCSdyPFqe9J3vFmN5nfeeRKizC4N0nEBz6dBGIsGDVW6qV9RiVqz8vJ5bBYwhWMMSEEZYTUrrEljUa9SuqIZJZFCVZoDYuf/VHIYp8HhkmqdY/gyAxSqoxgks8L/VjziLIZnfB0segcXVhphMahsi8waKGu5aivdeJ7NulTM9W/vUz8y+vFZlwfpCKIYsMDthw0jiUyIcpao5FQnBmZWEKZEnZDxKZUUWbsbQq2+k8/9D9xq5VGhdxdlZrV1Q3ycAbnUAYCNWjCLbTABQYhPMMbvDsPzpPz4rwuozln9ecU1uB8fAP0RIxR</latexit><latexit sha1_base64="TxAjMeCD2EnuJdvA505ow9smu8I=">AAAB53icdVDLTgIxFL2DL8QX6tJNIzHBDWmJEdiRuHGJiQMkQEinFKh0Hmk7JpMJ/+BG40rj3/gL/o0dwAVGT9Lk5JzT3HuuF0mhDcZfTm5jc2t7J79b2Ns/ODwqHp+0dRgrxl0WylB1Paq5FAF3jTCSdyPFqe9J3vFmN5nfeeRKizC4N0nEBz6dBGIsGDVW6qV9RiVqz8vJ5bBYwhWMMSEEZYTUrrEljUa9SuqIZJZFCVZoDYuf/VHIYp8HhkmqdY/gyAxSqoxgks8L/VjziLIZnfB0segcXVhphMahsi8waKGu5aivdeJ7NulTM9W/vUz8y+vFZlwfpCKIYsMDthw0jiUyIcpao5FQnBmZWEKZEnZDxKZUUWbsbQq2+k8/9D9xq5VGhdxdlZrV1Q3ycAbnUAYCNWjCLbTABQYhPMMbvDsPzpPz4rwuozln9ecU1uB8fAP0RIxR</latexit><latexit sha1_base64="TxAjMeCD2EnuJdvA505ow9smu8I=">AAAB53icdVDLTgIxFL2DL8QX6tJNIzHBDWmJEdiRuHGJiQMkQEinFKh0Hmk7JpMJ/+BG40rj3/gL/o0dwAVGT9Lk5JzT3HuuF0mhDcZfTm5jc2t7J79b2Ns/ODwqHp+0dRgrxl0WylB1Paq5FAF3jTCSdyPFqe9J3vFmN5nfeeRKizC4N0nEBz6dBGIsGDVW6qV9RiVqz8vJ5bBYwhWMMSEEZYTUrrEljUa9SuqIZJZFCVZoDYuf/VHIYp8HhkmqdY/gyAxSqoxgks8L/VjziLIZnfB0segcXVhphMahsi8waKGu5aivdeJ7NulTM9W/vUz8y+vFZlwfpCKIYsMDthw0jiUyIcpao5FQnBmZWEKZEnZDxKZUUWbsbQq2+k8/9D9xq5VGhdxdlZrV1Q3ycAbnUAYCNWjCLbTABQYhPMMbvDsPzpPz4rwuozln9ecU1uB8fAP0RIxR</latexit><latexit sha1_base64="i3XIq4fXzIcYkeLxlYF1gHRh8+Q=">AAABznicbVBNS8NAEJ3Urxqr1rOXxSJ4KokX9SZ48VjB2EJby2YzaZdusmF3IpTSm6fizT/lX/DfuP24tPXBwOO9gZn34kJJS0Hw61X29g8Oj6rH/knNPz07r9ferC6NwEhopU0n5haVzDEiSQo7hUGexQrb8fhp4bc/0Fip81eaFNjP+DCXqRScnNQa1BtBM1iC7ZJwTRqwxqD+00u0KDPMSShubTcMCupPuSEpFM78Xmmx4GLMhzhdPjdj105KWKqNm5zYUt3Y45m1kyx2mxmnkd32FuJ/Xrek9L4/lXlREuZidSgtFSPNFklZIg0KUhNHuDDSfcjEiBsuyPXhu+Thds5dEt02H5rhSwBVuIQruIEQ7uARnqEFEQhIYA7f3rv36c1XBVW8dVMXsAHv6w/jAIXC</latexit><latexit sha1_base64="r1Mic8nLOEv6t/8m+GSEmkVFhAg=">AAAB3HicbVDLSgNBEOz1GWPU6NXLYBDiJex6UW+CF48R3CSQhDA7mU3GzM4sM73CsuQfvCie9Hf8Bf/GyeOSxIKGoqqhuypKpbDo+7/e1vbO7t5+6aB8WDk6PqmeVlpWZ4bxkGmpTSeilkuheIgCJe+khtMkkrwdTR5mfvuVGyu0esY85f2EjpSIBaPopG7RY1SS1rSeXw2qNb/hz0E2SbAkNViiOaj+9IaaZQlXyCS1thv4KfYLalAwyaflXmZ5StmEjngxf3RKLp00JLE2bhSSubqyRxNr8yRymwnFsV33ZuJ/XjfD+LZfCJVmyBVbHIozSVCTWWoyFIYzlLkjlBnhPiRsTA1l6Lopu+jBetBNEl437hrBkw8lOIcLqEMAN3APj9CEEBhoeIcv+PZevDfvY9HRlrcs6wxW4H3+AaQ1itk=</latexit><latexit sha1_base64="nBzIDUGGNtaKhL8ssItN6cZtuc8=">AAAB3HicdVBNTwIxFHzrJyIqevXSSEzwQloOAjcTLx4xcYEECOmWLlS6203bNdkQ/oMXjSf9O/4F/41dwANGJ3nJZOYl780EiRTGYvzlbW3v7O7tFw6Kh6Wj45PyaaljVKoZ95mSSvcCargUMfetsJL3Es1pFEjeDWa3ud994toIFT/YLOHDiE5iEQpGrZP68wGjEnUW1exqVK7gGsaYEIJyQhrX2JFWq1knTURyy6ECa7RH5c/BWLE04rFlkhrTJzixwznVVjDJF8VBanhC2YxO+Hz56AJdOmmMQqXdxBYt1Y09GhmTRYHbjKidmt9eLv7l9VMbNodzESep5TFbHQpTiaxCeWo0FpozKzNHKNPCfYjYlGrKrOum6KL/5EP/E79ea9XIPYYCnMMFVIFAA27gDtrgAwMFL/AOH96j9+y9rjra8tZlncEGvLdv7IeLDw==</latexit><latexit sha1_base64="+enfQH+tep6JHhqLBsNNTntfiUA=">AAAB53icdVDLTgIxFL3jE/GFunTTSExwQ1oWAjsSNy4xcYAECOmUDlQ6j7Qdk8mEf3CjcaXxb/wF/8YO4AKjJ2lycs5p7j3Xi6XQBuMvZ2Nza3tnt7BX3D84PDounZx2dJQoxl0WyUj1PKq5FCF3jTCS92LFaeBJ3vVmN7nffeRKiyi8N2nMhwGdhMIXjBor9bMBoxJ15pX0alQq4yrGmBCCckLq19iSZrNRIw1EcsuiDCu0R6XPwThiScBDwyTVuk9wbIYZVUYwyefFQaJ5TNmMTni2WHSOLq00Rn6k7AsNWqhrORponQaeTQbUTPVvLxf/8vqJ8RvDTIRxYnjIloP8RCITobw1GgvFmZGpJZQpYTdEbEoVZcbepmir//RD/xO3Vm1WyR0ut2qrGxTgHC6gAgTq0IJbaIMLDCJ4hjd4dx6cJ+fFeV1GN5zVnzNYg/PxDfMEjE0=</latexit><latexit sha1_base64="TxAjMeCD2EnuJdvA505ow9smu8I=">AAAB53icdVDLTgIxFL2DL8QX6tJNIzHBDWmJEdiRuHGJiQMkQEinFKh0Hmk7JpMJ/+BG40rj3/gL/o0dwAVGT9Lk5JzT3HuuF0mhDcZfTm5jc2t7J79b2Ns/ODwqHp+0dRgrxl0WylB1Paq5FAF3jTCSdyPFqe9J3vFmN5nfeeRKizC4N0nEBz6dBGIsGDVW6qV9RiVqz8vJ5bBYwhWMMSEEZYTUrrEljUa9SuqIZJZFCVZoDYuf/VHIYp8HhkmqdY/gyAxSqoxgks8L/VjziLIZnfB0segcXVhphMahsi8waKGu5aivdeJ7NulTM9W/vUz8y+vFZlwfpCKIYsMDthw0jiUyIcpao5FQnBmZWEKZEnZDxKZUUWbsbQq2+k8/9D9xq5VGhdxdlZrV1Q3ycAbnUAYCNWjCLbTABQYhPMMbvDsPzpPz4rwuozln9ecU1uB8fAP0RIxR</latexit><latexit sha1_base64="TxAjMeCD2EnuJdvA505ow9smu8I=">AAAB53icdVDLTgIxFL2DL8QX6tJNIzHBDWmJEdiRuHGJiQMkQEinFKh0Hmk7JpMJ/+BG40rj3/gL/o0dwAVGT9Lk5JzT3HuuF0mhDcZfTm5jc2t7J79b2Ns/ODwqHp+0dRgrxl0WylB1Paq5FAF3jTCSdyPFqe9J3vFmN5nfeeRKizC4N0nEBz6dBGIsGDVW6qV9RiVqz8vJ5bBYwhWMMSEEZYTUrrEljUa9SuqIZJZFCVZoDYuf/VHIYp8HhkmqdY/gyAxSqoxgks8L/VjziLIZnfB0segcXVhphMahsi8waKGu5aivdeJ7NulTM9W/vUz8y+vFZlwfpCKIYsMDthw0jiUyIcpao5FQnBmZWEKZEnZDxKZUUWbsbQq2+k8/9D9xq5VGhdxdlZrV1Q3ycAbnUAYCNWjCLbTABQYhPMMbvDsPzpPz4rwuozln9ecU1uB8fAP0RIxR</latexit><latexit sha1_base64="TxAjMeCD2EnuJdvA505ow9smu8I=">AAAB53icdVDLTgIxFL2DL8QX6tJNIzHBDWmJEdiRuHGJiQMkQEinFKh0Hmk7JpMJ/+BG40rj3/gL/o0dwAVGT9Lk5JzT3HuuF0mhDcZfTm5jc2t7J79b2Ns/ODwqHp+0dRgrxl0WylB1Paq5FAF3jTCSdyPFqe9J3vFmN5nfeeRKizC4N0nEBz6dBGIsGDVW6qV9RiVqz8vJ5bBYwhWMMSEEZYTUrrEljUa9SuqIZJZFCVZoDYuf/VHIYp8HhkmqdY/gyAxSqoxgks8L/VjziLIZnfB0segcXVhphMahsi8waKGu5aivdeJ7NulTM9W/vUz8y+vFZlwfpCKIYsMDthw0jiUyIcpao5FQnBmZWEKZEnZDxKZUUWbsbQq2+k8/9D9xq5VGhdxdlZrV1Q3ycAbnUAYCNWjCLbTABQYhPMMbvDsPzpPz4rwuozln9ecU1uB8fAP0RIxR</latexit><latexit sha1_base64="TxAjMeCD2EnuJdvA505ow9smu8I=">AAAB53icdVDLTgIxFL2DL8QX6tJNIzHBDWmJEdiRuHGJiQMkQEinFKh0Hmk7JpMJ/+BG40rj3/gL/o0dwAVGT9Lk5JzT3HuuF0mhDcZfTm5jc2t7J79b2Ns/ODwqHp+0dRgrxl0WylB1Paq5FAF3jTCSdyPFqe9J3vFmN5nfeeRKizC4N0nEBz6dBGIsGDVW6qV9RiVqz8vJ5bBYwhWMMSEEZYTUrrEljUa9SuqIZJZFCVZoDYuf/VHIYp8HhkmqdY/gyAxSqoxgks8L/VjziLIZnfB0segcXVhphMahsi8waKGu5aivdeJ7NulTM9W/vUz8y+vFZlwfpCKIYsMDthw0jiUyIcpao5FQnBmZWEKZEnZDxKZUUWbsbQq2+k8/9D9xq5VGhdxdlZrV1Q3ycAbnUAYCNWjCLbTABQYhPMMbvDsPzpPz4rwuozln9ecU1uB8fAP0RIxR</latexit><latexit sha1_base64="TxAjMeCD2EnuJdvA505ow9smu8I=">AAAB53icdVDLTgIxFL2DL8QX6tJNIzHBDWmJEdiRuHGJiQMkQEinFKh0Hmk7JpMJ/+BG40rj3/gL/o0dwAVGT9Lk5JzT3HuuF0mhDcZfTm5jc2t7J79b2Ns/ODwqHp+0dRgrxl0WylB1Paq5FAF3jTCSdyPFqe9J3vFmN5nfeeRKizC4N0nEBz6dBGIsGDVW6qV9RiVqz8vJ5bBYwhWMMSEEZYTUrrEljUa9SuqIZJZFCVZoDYuf/VHIYp8HhkmqdY/gyAxSqoxgks8L/VjziLIZnfB0segcXVhphMahsi8waKGu5aivdeJ7NulTM9W/vUz8y+vFZlwfpCKIYsMDthw0jiUyIcpao5FQnBmZWEKZEnZDxKZUUWbsbQq2+k8/9D9xq5VGhdxdlZrV1Q3ycAbnUAYCNWjCLbTABQYhPMMbvDsPzpPz4rwuozln9ecU1uB8fAP0RIxR</latexit><latexit sha1_base64="TxAjMeCD2EnuJdvA505ow9smu8I=">AAAB53icdVDLTgIxFL2DL8QX6tJNIzHBDWmJEdiRuHGJiQMkQEinFKh0Hmk7JpMJ/+BG40rj3/gL/o0dwAVGT9Lk5JzT3HuuF0mhDcZfTm5jc2t7J79b2Ns/ODwqHp+0dRgrxl0WylB1Paq5FAF3jTCSdyPFqe9J3vFmN5nfeeRKizC4N0nEBz6dBGIsGDVW6qV9RiVqz8vJ5bBYwhWMMSEEZYTUrrEljUa9SuqIZJZFCVZoDYuf/VHIYp8HhkmqdY/gyAxSqoxgks8L/VjziLIZnfB0segcXVhphMahsi8waKGu5aivdeJ7NulTM9W/vUz8y+vFZlwfpCKIYsMDthw0jiUyIcpao5FQnBmZWEKZEnZDxKZUUWbsbQq2+k8/9D9xq5VGhdxdlZrV1Q3ycAbnUAYCNWjCLbTABQYhPMMbvDsPzpPz4rwuozln9ecU1uB8fAP0RIxR</latexit>

E=EF
<latexit sha1_base64="ji901oh+rfsSbCIbXriaTBqidAc=">AAAB5XicdVDLSgMxFL1TX7W+qi7dpBbB1TAzDn0shIJUXFawttKWkkkzbWjmQZIRSukvuFFcKf6Ov+DfmGnroqIHAodzTrj3XC/mTCrL+jIya+sbm1vZ7dzO7t7+Qf7w6F5GiSC0SSIeibaHJeUspE3FFKftWFAceJy2vPFV6rceqZAsCu/UJKa9AA9D5jOClZYe6t3CZbdQ71/380XLrFZKjltClmlZZduxU+KU3QsX2VpJUYQlGv38Z3cQkSSgoSIcS9mxrVj1plgoRjid5bqJpDEmYzyk0/maM3SmpQHyI6FfqNBcXcnhQMpJ4OlkgNVI/vZS8S+vkyi/0puyME4UDclikJ9wpCKUdkYDJihRfKIJJoLpDREZYYGJ0pfJ6eo//dD/pOmYVdO+dYs1Z3mDLJzAKZyDDWWowQ00oAkEAniGN3g3RsaT8WK8LqIZY/nnGFZgfHwDrk+K6w==</latexit><latexit sha1_base64="ji901oh+rfsSbCIbXriaTBqidAc=">AAAB5XicdVDLSgMxFL1TX7W+qi7dpBbB1TAzDn0shIJUXFawttKWkkkzbWjmQZIRSukvuFFcKf6Ov+DfmGnroqIHAodzTrj3XC/mTCrL+jIya+sbm1vZ7dzO7t7+Qf7w6F5GiSC0SSIeibaHJeUspE3FFKftWFAceJy2vPFV6rceqZAsCu/UJKa9AA9D5jOClZYe6t3CZbdQ71/380XLrFZKjltClmlZZduxU+KU3QsX2VpJUYQlGv38Z3cQkSSgoSIcS9mxrVj1plgoRjid5bqJpDEmYzyk0/maM3SmpQHyI6FfqNBcXcnhQMpJ4OlkgNVI/vZS8S+vkyi/0puyME4UDclikJ9wpCKUdkYDJihRfKIJJoLpDREZYYGJ0pfJ6eo//dD/pOmYVdO+dYs1Z3mDLJzAKZyDDWWowQ00oAkEAniGN3g3RsaT8WK8LqIZY/nnGFZgfHwDrk+K6w==</latexit><latexit sha1_base64="ji901oh+rfsSbCIbXriaTBqidAc=">AAAB5XicdVDLSgMxFL1TX7W+qi7dpBbB1TAzDn0shIJUXFawttKWkkkzbWjmQZIRSukvuFFcKf6Ov+DfmGnroqIHAodzTrj3XC/mTCrL+jIya+sbm1vZ7dzO7t7+Qf7w6F5GiSC0SSIeibaHJeUspE3FFKftWFAceJy2vPFV6rceqZAsCu/UJKa9AA9D5jOClZYe6t3CZbdQ71/380XLrFZKjltClmlZZduxU+KU3QsX2VpJUYQlGv38Z3cQkSSgoSIcS9mxrVj1plgoRjid5bqJpDEmYzyk0/maM3SmpQHyI6FfqNBcXcnhQMpJ4OlkgNVI/vZS8S+vkyi/0puyME4UDclikJ9wpCKUdkYDJihRfKIJJoLpDREZYYGJ0pfJ6eo//dD/pOmYVdO+dYs1Z3mDLJzAKZyDDWWowQ00oAkEAniGN3g3RsaT8WK8LqIZY/nnGFZgfHwDrk+K6w==</latexit><latexit sha1_base64="ji901oh+rfsSbCIbXriaTBqidAc=">AAAB5XicdVDLSgMxFL1TX7W+qi7dpBbB1TAzDn0shIJUXFawttKWkkkzbWjmQZIRSukvuFFcKf6Ov+DfmGnroqIHAodzTrj3XC/mTCrL+jIya+sbm1vZ7dzO7t7+Qf7w6F5GiSC0SSIeibaHJeUspE3FFKftWFAceJy2vPFV6rceqZAsCu/UJKa9AA9D5jOClZYe6t3CZbdQ71/380XLrFZKjltClmlZZduxU+KU3QsX2VpJUYQlGv38Z3cQkSSgoSIcS9mxrVj1plgoRjid5bqJpDEmYzyk0/maM3SmpQHyI6FfqNBcXcnhQMpJ4OlkgNVI/vZS8S+vkyi/0puyME4UDclikJ9wpCKUdkYDJihRfKIJJoLpDREZYYGJ0pfJ6eo//dD/pOmYVdO+dYs1Z3mDLJzAKZyDDWWowQ00oAkEAniGN3g3RsaT8WK8LqIZY/nnGFZgfHwDrk+K6w==</latexit>

�V
<latexit sha1_base64="gCDY0RF/Cl5cjcJCuhVkeXH99Bo=">AAAB3nicdVBNTwIxFHzrJ+IX6tFLIzHxImmJEbiRePGIxgUSIKRbutDQ7W7argkhnL1oPGn8Sf4F/41dwANGJ2kymZnmvXlBIoWxGH95a+sbm1vbuZ387t7+wWHh6Lhp4lQz7rNYxrodUMOlUNy3wkreTjSnUSB5KxjfZH7rkWsjYvVgJwnvRXSoRCgYtU66v2z2C0VcwhgTQlBGSOUaO1KrVcukikhmORRhiUa/8NkdxCyNuLJMUmM6BCe2N6XaCib5LN9NDU8oG9Mhn873m6FzJw1QGGv3lEVzdSVHI2MmUeCSEbUj89vLxL+8TmrDam8qVJJarthiUJhKZGOUlUUDoTmzcuIIZVq4DREbUU2ZdSfJu+o//dD/xC+XaiVyd1Wsl5c3yMEpnMEFEKhAHW6hAT4wCOEZ3uDdo96T9+K9LqJr3vLPCazA+/gGyNqItg==</latexit><latexit sha1_base64="gCDY0RF/Cl5cjcJCuhVkeXH99Bo=">AAAB3nicdVBNTwIxFHzrJ+IX6tFLIzHxImmJEbiRePGIxgUSIKRbutDQ7W7argkhnL1oPGn8Sf4F/41dwANGJ2kymZnmvXlBIoWxGH95a+sbm1vbuZ387t7+wWHh6Lhp4lQz7rNYxrodUMOlUNy3wkreTjSnUSB5KxjfZH7rkWsjYvVgJwnvRXSoRCgYtU66v2z2C0VcwhgTQlBGSOUaO1KrVcukikhmORRhiUa/8NkdxCyNuLJMUmM6BCe2N6XaCib5LN9NDU8oG9Mhn873m6FzJw1QGGv3lEVzdSVHI2MmUeCSEbUj89vLxL+8TmrDam8qVJJarthiUJhKZGOUlUUDoTmzcuIIZVq4DREbUU2ZdSfJu+o//dD/xC+XaiVyd1Wsl5c3yMEpnMEFEKhAHW6hAT4wCOEZ3uDdo96T9+K9LqJr3vLPCazA+/gGyNqItg==</latexit><latexit sha1_base64="gCDY0RF/Cl5cjcJCuhVkeXH99Bo=">AAAB3nicdVBNTwIxFHzrJ+IX6tFLIzHxImmJEbiRePGIxgUSIKRbutDQ7W7argkhnL1oPGn8Sf4F/41dwANGJ2kymZnmvXlBIoWxGH95a+sbm1vbuZ387t7+wWHh6Lhp4lQz7rNYxrodUMOlUNy3wkreTjSnUSB5KxjfZH7rkWsjYvVgJwnvRXSoRCgYtU66v2z2C0VcwhgTQlBGSOUaO1KrVcukikhmORRhiUa/8NkdxCyNuLJMUmM6BCe2N6XaCib5LN9NDU8oG9Mhn873m6FzJw1QGGv3lEVzdSVHI2MmUeCSEbUj89vLxL+8TmrDam8qVJJarthiUJhKZGOUlUUDoTmzcuIIZVq4DREbUU2ZdSfJu+o//dD/xC+XaiVyd1Wsl5c3yMEpnMEFEKhAHW6hAT4wCOEZ3uDdo96T9+K9LqJr3vLPCazA+/gGyNqItg==</latexit><latexit sha1_base64="gCDY0RF/Cl5cjcJCuhVkeXH99Bo=">AAAB3nicdVBNTwIxFHzrJ+IX6tFLIzHxImmJEbiRePGIxgUSIKRbutDQ7W7argkhnL1oPGn8Sf4F/41dwANGJ2kymZnmvXlBIoWxGH95a+sbm1vbuZ387t7+wWHh6Lhp4lQz7rNYxrodUMOlUNy3wkreTjSnUSB5KxjfZH7rkWsjYvVgJwnvRXSoRCgYtU66v2z2C0VcwhgTQlBGSOUaO1KrVcukikhmORRhiUa/8NkdxCyNuLJMUmM6BCe2N6XaCib5LN9NDU8oG9Mhn873m6FzJw1QGGv3lEVzdSVHI2MmUeCSEbUj89vLxL+8TmrDam8qVJJarthiUJhKZGOUlUUDoTmzcuIIZVq4DREbUU2ZdSfJu+o//dD/xC+XaiVyd1Wsl5c3yMEpnMEFEKhAHW6hAT4wCOEZ3uDdo96T9+K9LqJr3vLPCazA+/gGyNqItg==</latexit>

ypn
<latexit sha1_base64="/3mz8zpSBeK4zUnZJXFn/IPRq8k=">AAAB5nicbVDLSsNAFL2pr1pfVZduBovgqiRFUHcFNy4rGFtsS5lMJ+3QySTM3Agh9BvcKK4UP8df8G+cttm09cDA4Zwz3HtukEhh0HV/ndLG5tb2Tnm3srd/cHhUPT55MnGqGfdZLGPdCajhUijuo0DJO4nmNAokbweTu5nffuHaiFg9YpbwfkRHSoSCUbTSczbIezoiiZoOqjW37s5B1olXkBoUaA2qP71hzNKIK2SSGtP13AT7OdUomOTTSi81PKFsQkc8n+85JRdWGpIw1vYpJHN1KUcjY7IosMmI4tisejPxP6+bYnjTz4VKUuSKLQaFqSQYk1lpMhSaM5SZJZRpYTckbEw1ZWhPU7HVvdWi68Rv1G/r3sNVrdkoblCGMziHS/DgGppwDy3wgYGCN/iEL0c4r86787GIlpzizykswfn+A+gjjFY=</latexit><latexit sha1_base64="/3mz8zpSBeK4zUnZJXFn/IPRq8k=">AAAB5nicbVDLSsNAFL2pr1pfVZduBovgqiRFUHcFNy4rGFtsS5lMJ+3QySTM3Agh9BvcKK4UP8df8G+cttm09cDA4Zwz3HtukEhh0HV/ndLG5tb2Tnm3srd/cHhUPT55MnGqGfdZLGPdCajhUijuo0DJO4nmNAokbweTu5nffuHaiFg9YpbwfkRHSoSCUbTSczbIezoiiZoOqjW37s5B1olXkBoUaA2qP71hzNKIK2SSGtP13AT7OdUomOTTSi81PKFsQkc8n+85JRdWGpIw1vYpJHN1KUcjY7IosMmI4tisejPxP6+bYnjTz4VKUuSKLQaFqSQYk1lpMhSaM5SZJZRpYTckbEw1ZWhPU7HVvdWi68Rv1G/r3sNVrdkoblCGMziHS/DgGppwDy3wgYGCN/iEL0c4r86787GIlpzizykswfn+A+gjjFY=</latexit><latexit sha1_base64="/3mz8zpSBeK4zUnZJXFn/IPRq8k=">AAAB5nicbVDLSsNAFL2pr1pfVZduBovgqiRFUHcFNy4rGFtsS5lMJ+3QySTM3Agh9BvcKK4UP8df8G+cttm09cDA4Zwz3HtukEhh0HV/ndLG5tb2Tnm3srd/cHhUPT55MnGqGfdZLGPdCajhUijuo0DJO4nmNAokbweTu5nffuHaiFg9YpbwfkRHSoSCUbTSczbIezoiiZoOqjW37s5B1olXkBoUaA2qP71hzNKIK2SSGtP13AT7OdUomOTTSi81PKFsQkc8n+85JRdWGpIw1vYpJHN1KUcjY7IosMmI4tisejPxP6+bYnjTz4VKUuSKLQaFqSQYk1lpMhSaM5SZJZRpYTckbEw1ZWhPU7HVvdWi68Rv1G/r3sNVrdkoblCGMziHS/DgGppwDy3wgYGCN/iEL0c4r86787GIlpzizykswfn+A+gjjFY=</latexit><latexit sha1_base64="/3mz8zpSBeK4zUnZJXFn/IPRq8k=">AAAB5nicbVDLSsNAFL2pr1pfVZduBovgqiRFUHcFNy4rGFtsS5lMJ+3QySTM3Agh9BvcKK4UP8df8G+cttm09cDA4Zwz3HtukEhh0HV/ndLG5tb2Tnm3srd/cHhUPT55MnGqGfdZLGPdCajhUijuo0DJO4nmNAokbweTu5nffuHaiFg9YpbwfkRHSoSCUbTSczbIezoiiZoOqjW37s5B1olXkBoUaA2qP71hzNKIK2SSGtP13AT7OdUomOTTSi81PKFsQkc8n+85JRdWGpIw1vYpJHN1KUcjY7IosMmI4tisejPxP6+bYnjTz4VKUuSKLQaFqSQYk1lpMhSaM5SZJZRpYTckbEw1ZWhPU7HVvdWi68Rv1G/r3sNVrdkoblCGMziHS/DgGppwDy3wgYGCN/iEL0c4r86787GIlpzizykswfn+A+gjjFY=</latexit>

�Ro
<latexit sha1_base64="Kf0OvHqnSEy8CupDSVRTRua/LnA=">AAAB4HicbVBdSwJBFL1rX2ZfVo+9DEnQS7IrQvUm9NKjRZuCisyOszo4u7PM3A1E/AG9FD0V/aL+Qv+mWd0XtQMDh3POcO+5QSKFQdf9dQobm1vbO8Xd0t7+weFR+fjk2ahUM+4zJZVuB9RwKWLuo0DJ24nmNAokbwXju8xvvXBthIqfcJLwXkSHsQgFo5hJV4991S9X3Ko7B1knXk4qkKPZL/90B4qlEY+RSWpMx3MT7E2pRsEkn5W6qeEJZWM65NP5hjNyYaUBCZW2L0YyV5dyNDJmEgU2GVEcmVUvE//zOimGN72piJMUecwWg8JUElQkq0sGQnOGcmIJZVrYDQkbUU0Z2qOUbHVvteg68WvV26r3UK80avkNinAG53AJHlxDA+6hCT4wGMEbfMKXw5xX5935WEQLTv7nFJbgfP8B8tSJXg==</latexit><latexit sha1_base64="Kf0OvHqnSEy8CupDSVRTRua/LnA=">AAAB4HicbVBdSwJBFL1rX2ZfVo+9DEnQS7IrQvUm9NKjRZuCisyOszo4u7PM3A1E/AG9FD0V/aL+Qv+mWd0XtQMDh3POcO+5QSKFQdf9dQobm1vbO8Xd0t7+weFR+fjk2ahUM+4zJZVuB9RwKWLuo0DJ24nmNAokbwXju8xvvXBthIqfcJLwXkSHsQgFo5hJV4991S9X3Ko7B1knXk4qkKPZL/90B4qlEY+RSWpMx3MT7E2pRsEkn5W6qeEJZWM65NP5hjNyYaUBCZW2L0YyV5dyNDJmEgU2GVEcmVUvE//zOimGN72piJMUecwWg8JUElQkq0sGQnOGcmIJZVrYDQkbUU0Z2qOUbHVvteg68WvV26r3UK80avkNinAG53AJHlxDA+6hCT4wGMEbfMKXw5xX5935WEQLTv7nFJbgfP8B8tSJXg==</latexit><latexit sha1_base64="Kf0OvHqnSEy8CupDSVRTRua/LnA=">AAAB4HicbVBdSwJBFL1rX2ZfVo+9DEnQS7IrQvUm9NKjRZuCisyOszo4u7PM3A1E/AG9FD0V/aL+Qv+mWd0XtQMDh3POcO+5QSKFQdf9dQobm1vbO8Xd0t7+weFR+fjk2ahUM+4zJZVuB9RwKWLuo0DJ24nmNAokbwXju8xvvXBthIqfcJLwXkSHsQgFo5hJV4991S9X3Ko7B1knXk4qkKPZL/90B4qlEY+RSWpMx3MT7E2pRsEkn5W6qeEJZWM65NP5hjNyYaUBCZW2L0YyV5dyNDJmEgU2GVEcmVUvE//zOimGN72piJMUecwWg8JUElQkq0sGQnOGcmIJZVrYDQkbUU0Z2qOUbHVvteg68WvV26r3UK80avkNinAG53AJHlxDA+6hCT4wGMEbfMKXw5xX5935WEQLTv7nFJbgfP8B8tSJXg==</latexit><latexit sha1_base64="Kf0OvHqnSEy8CupDSVRTRua/LnA=">AAAB4HicbVBdSwJBFL1rX2ZfVo+9DEnQS7IrQvUm9NKjRZuCisyOszo4u7PM3A1E/AG9FD0V/aL+Qv+mWd0XtQMDh3POcO+5QSKFQdf9dQobm1vbO8Xd0t7+weFR+fjk2ahUM+4zJZVuB9RwKWLuo0DJ24nmNAokbwXju8xvvXBthIqfcJLwXkSHsQgFo5hJV4991S9X3Ko7B1knXk4qkKPZL/90B4qlEY+RSWpMx3MT7E2pRsEkn5W6qeEJZWM65NP5hjNyYaUBCZW2L0YyV5dyNDJmEgU2GVEcmVUvE//zOimGN72piJMUecwWg8JUElQkq0sGQnOGcmIJZVrYDQkbUU0Z2qOUbHVvteg68WvV26r3UK80avkNinAG53AJHlxDA+6hCT4wGMEbfMKXw5xX5935WEQLTv7nFJbgfP8B8tSJXg==</latexit>

Ro
<latexit sha1_base64="MIWFmeTvx7i0wB3NtE+CDRgO9Yg=">AAAB33icbVDLSgMxFL3xWeur6tJNsAiuykwR1F3Bjcv6GFtoS8mkmTY0MxmSO0Ip3btRXCn+kb/g35i2s2nrgcDhnBPuPTdMlbToeb9kbX1jc2u7sFPc3ds/OCwdHT9bnRkuAq6VNs2QWaFkIgKUqEQzNYLFoRKNcHg79RsvwlipkyccpaITs34iI8kZOunxoau7pbJX8Wagq8TPSRly1Luln3ZP8ywWCXLFrG35XoqdMTMouRKTYjuzImV8yPpiPFtwQs+d1KORNu4lSGfqQo7F1o7i0CVjhgO77E3F/7xWhtF1ZyyTNEOR8PmgKFMUNZ22pT1pBEc1coRxI92GlA+YYRzdTYquur9cdJUE1cpNxb+/LNeq+Q0KcApncAE+XEEN7qAOAXDowxt8whcJySt5Jx/z6BrJ/5zAAsj3H4sriSc=</latexit><latexit sha1_base64="MIWFmeTvx7i0wB3NtE+CDRgO9Yg=">AAAB33icbVDLSgMxFL3xWeur6tJNsAiuykwR1F3Bjcv6GFtoS8mkmTY0MxmSO0Ip3btRXCn+kb/g35i2s2nrgcDhnBPuPTdMlbToeb9kbX1jc2u7sFPc3ds/OCwdHT9bnRkuAq6VNs2QWaFkIgKUqEQzNYLFoRKNcHg79RsvwlipkyccpaITs34iI8kZOunxoau7pbJX8Wagq8TPSRly1Luln3ZP8ywWCXLFrG35XoqdMTMouRKTYjuzImV8yPpiPFtwQs+d1KORNu4lSGfqQo7F1o7i0CVjhgO77E3F/7xWhtF1ZyyTNEOR8PmgKFMUNZ22pT1pBEc1coRxI92GlA+YYRzdTYquur9cdJUE1cpNxb+/LNeq+Q0KcApncAE+XEEN7qAOAXDowxt8whcJySt5Jx/z6BrJ/5zAAsj3H4sriSc=</latexit><latexit sha1_base64="MIWFmeTvx7i0wB3NtE+CDRgO9Yg=">AAAB33icbVDLSgMxFL3xWeur6tJNsAiuykwR1F3Bjcv6GFtoS8mkmTY0MxmSO0Ip3btRXCn+kb/g35i2s2nrgcDhnBPuPTdMlbToeb9kbX1jc2u7sFPc3ds/OCwdHT9bnRkuAq6VNs2QWaFkIgKUqEQzNYLFoRKNcHg79RsvwlipkyccpaITs34iI8kZOunxoau7pbJX8Wagq8TPSRly1Luln3ZP8ywWCXLFrG35XoqdMTMouRKTYjuzImV8yPpiPFtwQs+d1KORNu4lSGfqQo7F1o7i0CVjhgO77E3F/7xWhtF1ZyyTNEOR8PmgKFMUNZ22pT1pBEc1coRxI92GlA+YYRzdTYquur9cdJUE1cpNxb+/LNeq+Q0KcApncAE+XEEN7qAOAXDowxt8whcJySt5Jx/z6BrJ/5zAAsj3H4sriSc=</latexit><latexit sha1_base64="MIWFmeTvx7i0wB3NtE+CDRgO9Yg=">AAAB33icbVDLSgMxFL3xWeur6tJNsAiuykwR1F3Bjcv6GFtoS8mkmTY0MxmSO0Ip3btRXCn+kb/g35i2s2nrgcDhnBPuPTdMlbToeb9kbX1jc2u7sFPc3ds/OCwdHT9bnRkuAq6VNs2QWaFkIgKUqEQzNYLFoRKNcHg79RsvwlipkyccpaITs34iI8kZOunxoau7pbJX8Wagq8TPSRly1Luln3ZP8ywWCXLFrG35XoqdMTMouRKTYjuzImV8yPpiPFtwQs+d1KORNu4lSGfqQo7F1o7i0CVjhgO77E3F/7xWhtF1ZyyTNEOR8PmgKFMUNZ22pT1pBEc1coRxI92GlA+YYRzdTYquur9cdJUE1cpNxb+/LNeq+Q0KcApncAE+XEEN7qAOAXDowxt8whcJySt5Jx/z6BrJ/5zAAsj3H4sriSc=</latexit>

V
<latexit sha1_base64="0YopXTjTSUyDnf/zx6T4oMTdOJM=">AAAB3XicdVBNTwIxFHyLX4hfqEcvjcTEE2mJEbiRePEIiYskQLBbutDQ7W7argkhXL1oPGn8S/4F/41dwANGJ2kymZnmvXlBIoWxGH95uY3Nre2d/G5hb//g8Kh4fNI2caoZ91ksY90JqOFSKO5bYSXvJJrTKJD8PpjcZP79I9dGxOrOThPej+hIiVAwap3Uag+KJVzGGBNCUEZI9Ro7Uq/XKqSGSGY5lGCF5qD42RvGLI24skxSY7oEJ7Y/o9oKJvm80EsNTyib0BGfLdabowsnDVEYa/eURQt1LUcjY6ZR4JIRtWPz28vEv7xuasNafyZUklqu2HJQmEpkY5R1RUOhObNy6ghlWrgNERtTTZl1Fym46j/90P/Er5TrZdK6KjUqqxvk4QzO4RIIVKEBt9AEHxhweIY3ePcevCfvxXtdRnPe6s8prMH7+AZhj4h/</latexit><latexit sha1_base64="0YopXTjTSUyDnf/zx6T4oMTdOJM=">AAAB3XicdVBNTwIxFHyLX4hfqEcvjcTEE2mJEbiRePEIiYskQLBbutDQ7W7argkhXL1oPGn8S/4F/41dwANGJ2kymZnmvXlBIoWxGH95uY3Nre2d/G5hb//g8Kh4fNI2caoZ91ksY90JqOFSKO5bYSXvJJrTKJD8PpjcZP79I9dGxOrOThPej+hIiVAwap3Uag+KJVzGGBNCUEZI9Ro7Uq/XKqSGSGY5lGCF5qD42RvGLI24skxSY7oEJ7Y/o9oKJvm80EsNTyib0BGfLdabowsnDVEYa/eURQt1LUcjY6ZR4JIRtWPz28vEv7xuasNafyZUklqu2HJQmEpkY5R1RUOhObNy6ghlWrgNERtTTZl1Fym46j/90P/Er5TrZdK6KjUqqxvk4QzO4RIIVKEBt9AEHxhweIY3ePcevCfvxXtdRnPe6s8prMH7+AZhj4h/</latexit><latexit sha1_base64="0YopXTjTSUyDnf/zx6T4oMTdOJM=">AAAB3XicdVBNTwIxFHyLX4hfqEcvjcTEE2mJEbiRePEIiYskQLBbutDQ7W7argkhXL1oPGn8S/4F/41dwANGJ2kymZnmvXlBIoWxGH95uY3Nre2d/G5hb//g8Kh4fNI2caoZ91ksY90JqOFSKO5bYSXvJJrTKJD8PpjcZP79I9dGxOrOThPej+hIiVAwap3Uag+KJVzGGBNCUEZI9Ro7Uq/XKqSGSGY5lGCF5qD42RvGLI24skxSY7oEJ7Y/o9oKJvm80EsNTyib0BGfLdabowsnDVEYa/eURQt1LUcjY6ZR4JIRtWPz28vEv7xuasNafyZUklqu2HJQmEpkY5R1RUOhObNy6ghlWrgNERtTTZl1Fym46j/90P/Er5TrZdK6KjUqqxvk4QzO4RIIVKEBt9AEHxhweIY3ePcevCfvxXtdRnPe6s8prMH7+AZhj4h/</latexit><latexit sha1_base64="0YopXTjTSUyDnf/zx6T4oMTdOJM=">AAAB3XicdVBNTwIxFHyLX4hfqEcvjcTEE2mJEbiRePEIiYskQLBbutDQ7W7argkhXL1oPGn8S/4F/41dwANGJ2kymZnmvXlBIoWxGH95uY3Nre2d/G5hb//g8Kh4fNI2caoZ91ksY90JqOFSKO5bYSXvJJrTKJD8PpjcZP79I9dGxOrOThPej+hIiVAwap3Uag+KJVzGGBNCUEZI9Ro7Uq/XKqSGSGY5lGCF5qD42RvGLI24skxSY7oEJ7Y/o9oKJvm80EsNTyib0BGfLdabowsnDVEYa/eURQt1LUcjY6ZR4JIRtWPz28vEv7xuasNafyZUklqu2HJQmEpkY5R1RUOhObNy6ghlWrgNERtTTZl1Fym46j/90P/Er5TrZdK6KjUqqxvk4QzO4RIIVKEBt9AEHxhweIY3ePcevCfvxXtdRnPe6s8prMH7+AZhj4h/</latexit>

M
(y)+V(y)

<latexit sha1_base64="UU3dpF93OsUY+ppxd57mJE9g8ow=">AAAB+XicbVDLSsNAFL3xWesr6rKbqUWoCCUpgroruHEjVDBtoSllMp22QycPZiZCiF34K24UV4o/4S/4N07abNp6YODcc+5l7j1exJlUlvVrrK1vbG5tF3aKu3v7B4fm0XFLhrEg1CEhD0XHw5JyFlBHMcVpJxIU+x6nbW9ym/ntJyokC4NHlUS05+NRwIaMYKWlvllKXYI5up9Wk3O3fOGW53Urq/tmxapZM6BVYuekAjmaffPHHYQk9mmgCMdSdm0rUr0UC8UIp9OiG0saYTLBI5rOVp+iMy0N0DAU+gUKzdSFPuxLmfie7vSxGstlLxP/87qxGl73UhZEsaIBmX80jDlSIcpyQAMmKFE80QQTwfSGiIyxwETptIr6dHv50FXi1Gs3NfvhstKo5xkUoASnUAUbrqABd9AEBwi8wBt8wpfxbLwa78bHvHXNyGdOYAHG9x/+25HM</latexit><latexit sha1_base64="UU3dpF93OsUY+ppxd57mJE9g8ow=">AAAB+XicbVDLSsNAFL3xWesr6rKbqUWoCCUpgroruHEjVDBtoSllMp22QycPZiZCiF34K24UV4o/4S/4N07abNp6YODcc+5l7j1exJlUlvVrrK1vbG5tF3aKu3v7B4fm0XFLhrEg1CEhD0XHw5JyFlBHMcVpJxIU+x6nbW9ym/ntJyokC4NHlUS05+NRwIaMYKWlvllKXYI5up9Wk3O3fOGW53Urq/tmxapZM6BVYuekAjmaffPHHYQk9mmgCMdSdm0rUr0UC8UIp9OiG0saYTLBI5rOVp+iMy0N0DAU+gUKzdSFPuxLmfie7vSxGstlLxP/87qxGl73UhZEsaIBmX80jDlSIcpyQAMmKFE80QQTwfSGiIyxwETptIr6dHv50FXi1Gs3NfvhstKo5xkUoASnUAUbrqABd9AEBwi8wBt8wpfxbLwa78bHvHXNyGdOYAHG9x/+25HM</latexit><latexit sha1_base64="UU3dpF93OsUY+ppxd57mJE9g8ow=">AAAB+XicbVDLSsNAFL3xWesr6rKbqUWoCCUpgroruHEjVDBtoSllMp22QycPZiZCiF34K24UV4o/4S/4N07abNp6YODcc+5l7j1exJlUlvVrrK1vbG5tF3aKu3v7B4fm0XFLhrEg1CEhD0XHw5JyFlBHMcVpJxIU+x6nbW9ym/ntJyokC4NHlUS05+NRwIaMYKWlvllKXYI5up9Wk3O3fOGW53Urq/tmxapZM6BVYuekAjmaffPHHYQk9mmgCMdSdm0rUr0UC8UIp9OiG0saYTLBI5rOVp+iMy0N0DAU+gUKzdSFPuxLmfie7vSxGstlLxP/87qxGl73UhZEsaIBmX80jDlSIcpyQAMmKFE80QQTwfSGiIyxwETptIr6dHv50FXi1Gs3NfvhstKo5xkUoASnUAUbrqABd9AEBwi8wBt8wpfxbLwa78bHvHXNyGdOYAHG9x/+25HM</latexit><latexit sha1_base64="UU3dpF93OsUY+ppxd57mJE9g8ow=">AAAB+XicbVDLSsNAFL3xWesr6rKbqUWoCCUpgroruHEjVDBtoSllMp22QycPZiZCiF34K24UV4o/4S/4N07abNp6YODcc+5l7j1exJlUlvVrrK1vbG5tF3aKu3v7B4fm0XFLhrEg1CEhD0XHw5JyFlBHMcVpJxIU+x6nbW9ym/ntJyokC4NHlUS05+NRwIaMYKWlvllKXYI5up9Wk3O3fOGW53Urq/tmxapZM6BVYuekAjmaffPHHYQk9mmgCMdSdm0rUr0UC8UIp9OiG0saYTLBI5rOVp+iMy0N0DAU+gUKzdSFPuxLmfie7vSxGstlLxP/87qxGl73UhZEsaIBmX80jDlSIcpyQAMmKFE80QQTwfSGiIyxwETptIr6dHv50FXi1Gs3NfvhstKo5xkUoASnUAUbrqABd9AEBwi8wBt8wpfxbLwa78bHvHXNyGdOYAHG9x/+25HM</latexit>

�M
(y)+V(y)

<latexit sha1_base64="ENl4eZbIYY1ZVq6HuNEuHbXKTbM=">AAAB+nicbVDLSsNAFL2pr1pfUZe6mFqEiliSIqi7ghs3QgVjC00pk+mkHTp5MDMRQsjGX3GjuFL8CH/BvzFps2nrgYFzz7mXufc4IWdSGcavVlpZXVvfKG9WtrZ3dvf0/YMnGUSCUIsEPBBdB0vKmU8txRSn3VBQ7DmcdpzJbe53nqmQLPAfVRzSvodHPnMZwSqTBvrxRWITzNF9Wo/P7Oq5XZ3VT3k90GtGw5gCLROzIDUo0B7oP/YwIJFHfUU4lrJnGqHqJ1goRjhNK3YkaYjJBI9oMt09RaeZNERuILLnKzRV5/qwJ2XsOVmnh9VYLnq5+J/Xi5R73U+YH0aK+mT2kRtxpAKUB4GGTFCieJwRTATLNkRkjAUmKourkp1uLh66TKxm46ZhPlzWWs0igzIcwQnUwYQraMEdtMECAi/wBp/wpaXaq/aufcxaS1oxcwhz0L7/AGsakgM=</latexit><latexit sha1_base64="ENl4eZbIYY1ZVq6HuNEuHbXKTbM=">AAAB+nicbVDLSsNAFL2pr1pfUZe6mFqEiliSIqi7ghs3QgVjC00pk+mkHTp5MDMRQsjGX3GjuFL8CH/BvzFps2nrgYFzz7mXufc4IWdSGcavVlpZXVvfKG9WtrZ3dvf0/YMnGUSCUIsEPBBdB0vKmU8txRSn3VBQ7DmcdpzJbe53nqmQLPAfVRzSvodHPnMZwSqTBvrxRWITzNF9Wo/P7Oq5XZ3VT3k90GtGw5gCLROzIDUo0B7oP/YwIJFHfUU4lrJnGqHqJ1goRjhNK3YkaYjJBI9oMt09RaeZNERuILLnKzRV5/qwJ2XsOVmnh9VYLnq5+J/Xi5R73U+YH0aK+mT2kRtxpAKUB4GGTFCieJwRTATLNkRkjAUmKourkp1uLh66TKxm46ZhPlzWWs0igzIcwQnUwYQraMEdtMECAi/wBp/wpaXaq/aufcxaS1oxcwhz0L7/AGsakgM=</latexit><latexit sha1_base64="ENl4eZbIYY1ZVq6HuNEuHbXKTbM=">AAAB+nicbVDLSsNAFL2pr1pfUZe6mFqEiliSIqi7ghs3QgVjC00pk+mkHTp5MDMRQsjGX3GjuFL8CH/BvzFps2nrgYFzz7mXufc4IWdSGcavVlpZXVvfKG9WtrZ3dvf0/YMnGUSCUIsEPBBdB0vKmU8txRSn3VBQ7DmcdpzJbe53nqmQLPAfVRzSvodHPnMZwSqTBvrxRWITzNF9Wo/P7Oq5XZ3VT3k90GtGw5gCLROzIDUo0B7oP/YwIJFHfUU4lrJnGqHqJ1goRjhNK3YkaYjJBI9oMt09RaeZNERuILLnKzRV5/qwJ2XsOVmnh9VYLnq5+J/Xi5R73U+YH0aK+mT2kRtxpAKUB4GGTFCieJwRTATLNkRkjAUmKourkp1uLh66TKxm46ZhPlzWWs0igzIcwQnUwYQraMEdtMECAi/wBp/wpaXaq/aufcxaS1oxcwhz0L7/AGsakgM=</latexit><latexit sha1_base64="ENl4eZbIYY1ZVq6HuNEuHbXKTbM=">AAAB+nicbVDLSsNAFL2pr1pfUZe6mFqEiliSIqi7ghs3QgVjC00pk+mkHTp5MDMRQsjGX3GjuFL8CH/BvzFps2nrgYFzz7mXufc4IWdSGcavVlpZXVvfKG9WtrZ3dvf0/YMnGUSCUIsEPBBdB0vKmU8txRSn3VBQ7DmcdpzJbe53nqmQLPAfVRzSvodHPnMZwSqTBvrxRWITzNF9Wo/P7Oq5XZ3VT3k90GtGw5gCLROzIDUo0B7oP/YwIJFHfUU4lrJnGqHqJ1goRjhNK3YkaYjJBI9oMt09RaeZNERuILLnKzRV5/qwJ2XsOVmnh9VYLnq5+J/Xi5R73U+YH0aK+mT2kRtxpAKUB4GGTFCieJwRTATLNkRkjAUmKourkp1uLh66TKxm46ZhPlzWWs0igzIcwQnUwYQraMEdtMECAi/wBp/wpaXaq/aufcxaS1oxcwhz0L7/AGsakgM=</latexit>

M � V
<latexit sha1_base64="FZ1P1nVGUhSstEv+gvJoZkrpJu4=">AAAB33icbVBdSwJBFL1rX2ZfVo+9DEnQS7IrQvUm9NJLYNSqoCKz46wOzu4sM3cDEd97KXoq+kf9hf5No+6L2oGBwzlnuPfcIJHCoOv+OrmNza3tnfxuYW//4PCoeHzSMCrVjPtMSaVbATVcipj7KFDyVqI5jQLJm8HobuY3X7g2QsXPOE54N6KDWISCUbTS08NVo1csuWV3DrJOvIyUIEO9V/zp9BVLIx4jk9SYtucm2J1QjYJJPi10UsMTykZ0wCfzBafkwkp9EiptX4xkri7laGTMOApsMqI4NKveTPzPa6cY3nQnIk5S5DFbDApTSVCRWVvSF5ozlGNLKNPCbkjYkGrK0N6kYKt7q0XXiV8p35a9x2qpVslukIczOIdL8OAaanAPdfCBwQDe4BO+nMB5dd6dj0U052R/TmEJzvcfFR+I1w==</latexit><latexit sha1_base64="FZ1P1nVGUhSstEv+gvJoZkrpJu4=">AAAB33icbVBdSwJBFL1rX2ZfVo+9DEnQS7IrQvUm9NJLYNSqoCKz46wOzu4sM3cDEd97KXoq+kf9hf5No+6L2oGBwzlnuPfcIJHCoOv+OrmNza3tnfxuYW//4PCoeHzSMCrVjPtMSaVbATVcipj7KFDyVqI5jQLJm8HobuY3X7g2QsXPOE54N6KDWISCUbTS08NVo1csuWV3DrJOvIyUIEO9V/zp9BVLIx4jk9SYtucm2J1QjYJJPi10UsMTykZ0wCfzBafkwkp9EiptX4xkri7laGTMOApsMqI4NKveTPzPa6cY3nQnIk5S5DFbDApTSVCRWVvSF5ozlGNLKNPCbkjYkGrK0N6kYKt7q0XXiV8p35a9x2qpVslukIczOIdL8OAaanAPdfCBwQDe4BO+nMB5dd6dj0U052R/TmEJzvcfFR+I1w==</latexit><latexit sha1_base64="FZ1P1nVGUhSstEv+gvJoZkrpJu4=">AAAB33icbVBdSwJBFL1rX2ZfVo+9DEnQS7IrQvUm9NJLYNSqoCKz46wOzu4sM3cDEd97KXoq+kf9hf5No+6L2oGBwzlnuPfcIJHCoOv+OrmNza3tnfxuYW//4PCoeHzSMCrVjPtMSaVbATVcipj7KFDyVqI5jQLJm8HobuY3X7g2QsXPOE54N6KDWISCUbTS08NVo1csuWV3DrJOvIyUIEO9V/zp9BVLIx4jk9SYtucm2J1QjYJJPi10UsMTykZ0wCfzBafkwkp9EiptX4xkri7laGTMOApsMqI4NKveTPzPa6cY3nQnIk5S5DFbDApTSVCRWVvSF5ozlGNLKNPCbkjYkGrK0N6kYKt7q0XXiV8p35a9x2qpVslukIczOIdL8OAaanAPdfCBwQDe4BO+nMB5dd6dj0U052R/TmEJzvcfFR+I1w==</latexit><latexit sha1_base64="FZ1P1nVGUhSstEv+gvJoZkrpJu4=">AAAB33icbVBdSwJBFL1rX2ZfVo+9DEnQS7IrQvUm9NJLYNSqoCKz46wOzu4sM3cDEd97KXoq+kf9hf5No+6L2oGBwzlnuPfcIJHCoOv+OrmNza3tnfxuYW//4PCoeHzSMCrVjPtMSaVbATVcipj7KFDyVqI5jQLJm8HobuY3X7g2QsXPOE54N6KDWISCUbTS08NVo1csuWV3DrJOvIyUIEO9V/zp9BVLIx4jk9SYtucm2J1QjYJJPi10UsMTykZ0wCfzBafkwkp9EiptX4xkri7laGTMOApsMqI4NKveTPzPa6cY3nQnIk5S5DFbDApTSVCRWVvSF5ozlGNLKNPCbkjYkGrK0N6kYKt7q0XXiV8p35a9x2qpVslukIczOIdL8OAaanAPdfCBwQDe4BO+nMB5dd6dj0U052R/TmEJzvcfFR+I1w==</latexit>

�M�V
<latexit sha1_base64="8K1pD7RYElvkK4WM4/AA95a3aI8=">AAAB5HicbVBdSwJBFL1rX2ZfVo+9jEnQi7IrQvUm9NJLYNCq4IrMjrM6OPvBzN1AxJ/QS9FT0e/pL/RvGnVf1A4MHM45w73n+okUGm3718ptbe/s7uX3CweHR8cnxdOzlo5TxbjLYhmrjk81lyLiLgqUvJMoTkNf8rY/vp/77ReutIijZ5wkvBfSYSQCwSgaqVN59EoVr9TqF8t21V6AbBInI2XI0OwXf7xBzNKQR8gk1brr2An2plShYJLPCl6qeULZmA75dLHljFwZaUCCWJkXIVmoKzkaaj0JfZMMKY70ujcX//O6KQa3vamIkhR5xJaDglQSjMm8MhkIxRnKiSGUKWE2JGxEFWVoDlMw1Z31opvErVXvqs5TvdyoZTfIwwVcwjU4cAMNeIAmuMBAwht8wpc1tF6td+tjGc1Z2Z9zWIH1/QeGA4ow</latexit><latexit sha1_base64="8K1pD7RYElvkK4WM4/AA95a3aI8=">AAAB5HicbVBdSwJBFL1rX2ZfVo+9jEnQi7IrQvUm9NJLYNCq4IrMjrM6OPvBzN1AxJ/QS9FT0e/pL/RvGnVf1A4MHM45w73n+okUGm3718ptbe/s7uX3CweHR8cnxdOzlo5TxbjLYhmrjk81lyLiLgqUvJMoTkNf8rY/vp/77ReutIijZ5wkvBfSYSQCwSgaqVN59EoVr9TqF8t21V6AbBInI2XI0OwXf7xBzNKQR8gk1brr2An2plShYJLPCl6qeULZmA75dLHljFwZaUCCWJkXIVmoKzkaaj0JfZMMKY70ujcX//O6KQa3vamIkhR5xJaDglQSjMm8MhkIxRnKiSGUKWE2JGxEFWVoDlMw1Z31opvErVXvqs5TvdyoZTfIwwVcwjU4cAMNeIAmuMBAwht8wpc1tF6td+tjGc1Z2Z9zWIH1/QeGA4ow</latexit><latexit sha1_base64="8K1pD7RYElvkK4WM4/AA95a3aI8=">AAAB5HicbVBdSwJBFL1rX2ZfVo+9jEnQi7IrQvUm9NJLYNCq4IrMjrM6OPvBzN1AxJ/QS9FT0e/pL/RvGnVf1A4MHM45w73n+okUGm3718ptbe/s7uX3CweHR8cnxdOzlo5TxbjLYhmrjk81lyLiLgqUvJMoTkNf8rY/vp/77ReutIijZ5wkvBfSYSQCwSgaqVN59EoVr9TqF8t21V6AbBInI2XI0OwXf7xBzNKQR8gk1brr2An2plShYJLPCl6qeULZmA75dLHljFwZaUCCWJkXIVmoKzkaaj0JfZMMKY70ujcX//O6KQa3vamIkhR5xJaDglQSjMm8MhkIxRnKiSGUKWE2JGxEFWVoDlMw1Z31opvErVXvqs5TvdyoZTfIwwVcwjU4cAMNeIAmuMBAwht8wpc1tF6td+tjGc1Z2Z9zWIH1/QeGA4ow</latexit><latexit sha1_base64="8K1pD7RYElvkK4WM4/AA95a3aI8=">AAAB5HicbVBdSwJBFL1rX2ZfVo+9jEnQi7IrQvUm9NJLYNCq4IrMjrM6OPvBzN1AxJ/QS9FT0e/pL/RvGnVf1A4MHM45w73n+okUGm3718ptbe/s7uX3CweHR8cnxdOzlo5TxbjLYhmrjk81lyLiLgqUvJMoTkNf8rY/vp/77ReutIijZ5wkvBfSYSQCwSgaqVN59EoVr9TqF8t21V6AbBInI2XI0OwXf7xBzNKQR8gk1brr2An2plShYJLPCl6qeULZmA75dLHljFwZaUCCWJkXIVmoKzkaaj0JfZMMKY70ujcX//O6KQa3vamIkhR5xJaDglQSjMm8MhkIxRnKiSGUKWE2JGxEFWVoDlMw1Z31opvErVXvqs5TvdyoZTfIwwVcwjU4cAMNeIAmuMBAwht8wpc1tF6td+tjGc1Z2Z9zWIH1/QeGA4ow</latexit>

(a) (b)

(c)

y(±)
e↵ =

R0

V
(±M � E)

<latexit sha1_base64="IxxJxwPoBt9BQ36QSce2eVWQwIw=">AAACFXicbVBLSwMxGMzWV62vqkcvwSK0B8tuFfUiFETwIlSxD+jWJZtm29Dsg+RboSz7O7z4V7yIiKDg2X9j+ri0dSAwzExIZtxIcAWm+WtklpZXVtey67mNza3tnfzuXkOFsaSsTkMRypZLFBM8YHXgIFgrkoz4rmBNd3A18ptPTCoeBg8wjFjHJ72Ae5wS0JKTPxs6iS19zDwvfUyKduSX0kvbk4Qm946ZJo3UFsyDkZGkt8fXtuS9PpScfMEsm2PgRWJNSQFNUXPyn3Y3pLHPAqCCKNW2zAg6CZHAqWBpzo4ViwgdkB5Lxq1SfKSlLvZCqU8AeKzO5Iiv1NB3ddIn0Ffz3kj8z2vH4F10Eh5EMbCATh7yYoEhxKOJcJdLRkEMNSFUcv1DTPtETwJ6yJyubs0XXSSNStk6KVfuTgvVynSELDpAh6iILHSOqugG1VAdUfSC3tAX+jaejVfj3fiYRDPG9M4+moHx8wd+N57A</latexit>

ypn = �RoE

V
<latexit sha1_base64="PO90QdrZURhm5rDX1x2B/zx0bn4=">AAAB+3icbVDdSsMwGE39nfOv6qUIwSF442iHoF4IAxG8nGK3wTpKmqVbWJqUJBVGqTe+ijeKV4rv4Cv4NmZbb7Z5IHA454Tv+06YMKq04/xaS8srq2vrpY3y5tb2zq69t99UIpWYeFgwIdshUoRRTjxNNSPtRBIUh4y0wuHN2G89Eamo4I96lJBujPqcRhQjbaTAPhoFmS9jmPD8Gp75kUQ4ewhElt/mWTMP7IpTdSaAi8QtSAUUaAT2j98TOI0J15ghpTquk+huhqSmmJG87KeKJAgPUZ9kk+VzeGKkHoyENI9rOFFncihWahSHJhkjPVDz3lj8z+ukOrrsZpQnqSYcTwdFKYNawHETsEclwZqNDEFYUrMhxANkCtCmr7I53Z0/dJF4tepV1b0/r9RrRQclcAiOwSlwwQWogzvQAB7A4AW8gU/wZT1br9a79TGNLlnFnwMwA+v7DyuplGo=</latexit><latexit sha1_base64="PO90QdrZURhm5rDX1x2B/zx0bn4=">AAAB+3icbVDdSsMwGE39nfOv6qUIwSF442iHoF4IAxG8nGK3wTpKmqVbWJqUJBVGqTe+ijeKV4rv4Cv4NmZbb7Z5IHA454Tv+06YMKq04/xaS8srq2vrpY3y5tb2zq69t99UIpWYeFgwIdshUoRRTjxNNSPtRBIUh4y0wuHN2G89Eamo4I96lJBujPqcRhQjbaTAPhoFmS9jmPD8Gp75kUQ4ewhElt/mWTMP7IpTdSaAi8QtSAUUaAT2j98TOI0J15ghpTquk+huhqSmmJG87KeKJAgPUZ9kk+VzeGKkHoyENI9rOFFncihWahSHJhkjPVDz3lj8z+ukOrrsZpQnqSYcTwdFKYNawHETsEclwZqNDEFYUrMhxANkCtCmr7I53Z0/dJF4tepV1b0/r9RrRQclcAiOwSlwwQWogzvQAB7A4AW8gU/wZT1br9a79TGNLlnFnwMwA+v7DyuplGo=</latexit><latexit sha1_base64="PO90QdrZURhm5rDX1x2B/zx0bn4=">AAAB+3icbVDdSsMwGE39nfOv6qUIwSF442iHoF4IAxG8nGK3wTpKmqVbWJqUJBVGqTe+ijeKV4rv4Cv4NmZbb7Z5IHA454Tv+06YMKq04/xaS8srq2vrpY3y5tb2zq69t99UIpWYeFgwIdshUoRRTjxNNSPtRBIUh4y0wuHN2G89Eamo4I96lJBujPqcRhQjbaTAPhoFmS9jmPD8Gp75kUQ4ewhElt/mWTMP7IpTdSaAi8QtSAUUaAT2j98TOI0J15ghpTquk+huhqSmmJG87KeKJAgPUZ9kk+VzeGKkHoyENI9rOFFncihWahSHJhkjPVDz3lj8z+ukOrrsZpQnqSYcTwdFKYNawHETsEclwZqNDEFYUrMhxANkCtCmr7I53Z0/dJF4tepV1b0/r9RrRQclcAiOwSlwwQWogzvQAB7A4AW8gU/wZT1br9a79TGNLlnFnwMwA+v7DyuplGo=</latexit><latexit sha1_base64="PO90QdrZURhm5rDX1x2B/zx0bn4=">AAAB+3icbVDdSsMwGE39nfOv6qUIwSF442iHoF4IAxG8nGK3wTpKmqVbWJqUJBVGqTe+ijeKV4rv4Cv4NmZbb7Z5IHA454Tv+06YMKq04/xaS8srq2vrpY3y5tb2zq69t99UIpWYeFgwIdshUoRRTjxNNSPtRBIUh4y0wuHN2G89Eamo4I96lJBujPqcRhQjbaTAPhoFmS9jmPD8Gp75kUQ4ewhElt/mWTMP7IpTdSaAi8QtSAUUaAT2j98TOI0J15ghpTquk+huhqSmmJG87KeKJAgPUZ9kk+VzeGKkHoyENI9rOFFncihWahSHJhkjPVDz3lj8z+ukOrrsZpQnqSYcTwdFKYNawHETsEclwZqNDEFYUrMhxANkCtCmr7I53Z0/dJF4tepV1b0/r9RrRQclcAiOwSlwwQWogzvQAB7A4AW8gU/wZT1br9a79TGNLlnFnwMwA+v7DyuplGo=</latexit>



Numerical results: Phase diagram  
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Conclusions 
The Corbino disk in monolayer graphene, modified such that the 
mass term in effective Hamiltonian is present in a half of the disk 
may act as a highly efficient valley filter. 


The output (valley) polarization may be controlled fully 
electrostatically (in constant magnetic field), alternatively by:


(1) inverting the p-n junction polarity,   

OR 

(2) shifting the p-n line by tuning a global doping


The magnetic field of 1T is sufficient to obtain the polarization 
better than 99% for the device size of 400 nm.  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