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Highlight the connection between precision measurements, (the necessary) 
precision calculations, and advances on our understanding of  field theory

This talk

Magic Zeroes and Hidden Symmetries

N. Craig, IGG, A. Vainshtein, Z. Zhang [2112.05770]
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Naturalness and the muon magnetic moment

N. Arkani-Hamed, K. Harigaya [2106.01373]
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Muon g-2 @ FNAL [2104.03281] 

Muon g-2 @ BNL [hep-ex/0602035]

Muon g-2 in the SM 

[2006.04822]
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<latexit sha1_base64="hr6UuxpHQHAFOa+pOeLCKyd5U90="></latexit>
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<latexit sha1_base64="vZygN2+rNjfvFfFm+Dy/zMi98Tw="></latexit>

The Muon Magnetic Dipole
Kannike, et al [1111.2551]; Freitas, et al [1402.7065] 

Arkani-Hamed, Harigaya [2106.01373]

Extension of  the SM with two vector-like                lepton doublets     and     ,  
and two singlets     and

SU(2)L

<latexit sha1_base64="tqbnKhP8MmLh4stXzVcIyyh6k3M=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBahXkpSCip4KHjx4KGiaQttKJvtpl262YTdjVBCf4QXD4p49fd489+4aXPQ1gcDj/dmmJnnx5wpbdvfVmFtfWNzq7hd2tnd2z8oHx61VZRIQl0S8Uh2fawoZ4K6mmlOu7GkOPQ57fiTm8zvPFGpWCQe9TSmXohHggWMYG2kzoNbrZ8P7gblil2z50CrxMlJBXK0BuWv/jAiSUiFJhwr1XPsWHsplpoRTmelfqJojMkEj2jPUIFDqrx0fu4MnRlliIJImhIazdXfEykOlZqGvukMsR6rZS8T//N6iQ4uvZSJONFUkMWiIOFIRyj7HQ2ZpETzqSGYSGZuRWSMJSbaJFQyITjLL6+Sdr3mNGpX941K8zqPowgncApVcOACmnALLXCBwASe4RXerNh6sd6tj0VrwcpnjuEPrM8f3eiOnA==</latexit>

L

<latexit sha1_base64="bD/KmqwDx7QAebjdwGQzTC2lXoQ=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe4koIJFwMbCIgHzAckR9jZzyZq9vWN3Twghv8DGQhFbf5Kd/8ZNcoUmPhh4vDfDzLwgEVwb1/12cmvrG5tb+e3Czu7e/kHx8Kip41QxbLBYxKodUI2CS2wYbgS2E4U0CgS2gtHtzG89odI8lg9mnKAf0YHkIWfUWKl+3yuW3LI7B1klXkZKkKHWK351+zFLI5SGCap1x3MT40+oMpwJnBa6qcaEshEdYMdSSSPU/mR+6JScWaVPwljZkobM1d8TExppPY4C2xlRM9TL3kz8z+ukJrzyJ1wmqUHJFovCVBATk9nXpM8VMiPGllCmuL2VsCFVlBmbTcGG4C2/vEqaF2WvUr6uV0rVmyyOPJzAKZyDB5dQhTuoQQMYIDzDK7w5j86L8+58LFpzTjZzDH/gfP4ApZuM1g==</latexit>

Lc

<latexit sha1_base64="72FD5Jv4mVSBkBnO9tB0753BcT8=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe4koIJFwMbCIqL5gOQMe5tNsmRv79idE8KRn2BjoYitv8jOf+MmuUITHww83pthZl4QS2HQdb+d3Mrq2vpGfrOwtb2zu1fcP2iYKNGM11kkI90KqOFSKF5HgZK3Ys1pGEjeDEbXU7/5xLURkXrAccz9kA6U6AtG0Ur3t4+sWyy5ZXcGsky8jJQgQ61b/Or0IpaEXCGT1Ji258bop1SjYJJPCp3E8JiyER3wtqWKhtz46ezUCTmxSo/0I21LIZmpvydSGhozDgPbGVIcmkVvKv7ntRPsX/ipUHGCXLH5on4iCUZk+jfpCc0ZyrEllGlhbyVsSDVlaNMp2BC8xZeXSeOs7FXKl3eVUvUqiyMPR3AMp+DBOVThBmpQBwYDeIZXeHOk8+K8Ox/z1pyTzRzCHzifPxT9jas=</latexit>

S

<latexit sha1_base64="L7EOws4fk8M+8yjnwATzLKF6vH8=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKexKQAUPAS8eEzQPSJYwO+lNxszOLjOzQgj5Ai8eFPHqJ3nzb5wke9DEgoaiqpvuriARXBvX/XZya+sbm1v57cLO7t7+QfHwqKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC0e3Mbz2h0jyWD2acoB/RgeQhZ9RYqX7fK5bcsjsHWSVeRkqQodYrfnX7MUsjlIYJqnXHcxPjT6gynAmcFrqpxoSyER1gx1JJI9T+ZH7olJxZpU/CWNmShszV3xMTGmk9jgLbGVEz1MveTPzP66QmvPInXCapQckWi8JUEBOT2dekzxUyI8aWUKa4vZWwIVWUGZtNwYbgLb+8SpoXZa9Svq5XStWbLI48nMApnIMHl1CFO6hBAxggPMMrvDmPzovz7nwsWnNONnMMf+B8/gCwN4zd</latexit>

Sc

<latexit sha1_base64="tJ8dnMK0/wrTx0BPKCmOxm7AeTk=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKexKQAUPAS8eIzEPSNYwO+lNhszOLjOzQgj5BC8eFPHqF3nzb5wke9DEgoaiqpvuriARXBvX/XZya+sbm1v57cLO7t7+QfHwqKnjVDFssFjEqh1QjYJLbBhuBLYThTQKBLaC0e3Mbz2h0jyWD2acoB/RgeQhZ9RYqV5/ZL1iyS27c5BV4mWkBBlqveJXtx+zNEJpmKBadzw3Mf6EKsOZwGmhm2pMKBvRAXYslTRC7U/mp07JmVX6JIyVLWnIXP09MaGR1uMosJ0RNUO97M3E/7xOasIrf8JlkhqUbLEoTAUxMZn9TfpcITNibAllittbCRtSRZmx6RRsCN7yy6ukeVH2KuXr+0qpepPFkYcTOIVz8OASqnAHNWgAgwE8wyu8OcJ5cd6dj0VrzslmjuEPnM8fH6eNsg==</latexit>

�L = � {mLL
cL+mSS

cS}+ h.c.

<latexit sha1_base64="Bvskv0RGy5UbYCdn5M2MPPdNqe4="></latexit>
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• All             and              symmetries broken, except forU(1)A

<latexit sha1_base64="RqKgMkbLiDhQj/K4B/IJE8c2r1A=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXsquFFTwUPHisYLbFtqlZNNsG5tNliQrlKX/wYsHRbz6f7z5b0zbPWj1wcDjvRlm5oUJZ9q47pdTWFldW98obpa2tnd298r7By0tU0WoTySXqhNiTTkT1DfMcNpJFMVxyGk7HN/M/PYjVZpJcW8mCQ1iPBQsYgQbK7X8qnfav+6XK27NnQP9JV5OKpCj2S9/9gaSpDEVhnCsdddzExNkWBlGOJ2WeqmmCSZjPKRdSwWOqQ6y+bVTdGKVAYqksiUMmqs/JzIcaz2JQ9sZYzPSy95M/M/rpia6CDImktRQQRaLopQjI9HsdTRgihLDJ5Zgopi9FZERVpgYG1DJhuAtv/yXtM5qXr12eVevNK7yOIpwBMdQBQ/OoQG30AQfCDzAE7zAqyOdZ+fNeV+0Fpx85hB+wfn4BicJjjM=</latexit>

U(1)V

<latexit sha1_base64="mDim3GZYDGAQHKhGWK7cZumBlXc=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXsquFFTwUPDisYK7LbRLyabZNjabLElWKKX/wYsHRbz6f7z5b0zbPWjrg4HHezPMzItSzrRx3W+nsLa+sblV3C7t7O7tH5QPjwItM0WoTySXqh1hTTkT1DfMcNpOFcVJxGkrGt3O/NYTVZpJ8WDGKQ0TPBAsZgQbKwV+1TvvBb1yxa25c6BV4uWkAjmavfJXty9JllBhCMdadzw3NeEEK8MIp9NSN9M0xWSEB7RjqcAJ1eFkfu0UnVmlj2KpbAmD5urviQlOtB4nke1MsBnqZW8m/ud1MhNfhRMm0sxQQRaL4owjI9HsddRnihLDx5Zgopi9FZEhVpgYG1DJhuAtv7xKgouaV69d39crjZs8jiKcwClUwYNLaMAdNMEHAo/wDK/w5kjnxXl3PhatBSefOYY/cD5/AEbdjkg=</latexit>

U(1)V,diag

<latexit sha1_base64="TUDCDY7uM2pwTEo9GTWFMmQKYps=">AAAB/nicbVBNS8NAEN3Ur1q/ouLJy2IRKkhJpKCCh4IXjxVMW2hD2Gy27dLNB7sTsYSAf8WLB0W8+ju8+W/ctjlo9cHA470ZZub5ieAKLOvLKC0tr6yuldcrG5tb2zvm7l5bxamkzKGxiGXXJ4oJHjEHOAjWTSQjoS9Yxx9fT/3OPZOKx9EdTBLmhmQY8QGnBLTkmQdOzT7xsvYp7gN7gCzgZJjnnlm16tYM+C+xC1JFBVqe+dkPYpqGLAIqiFI920rAzYgETgXLK/1UsYTQMRmynqYRCZlys9n5OT7WSoAHsdQVAZ6pPycyEio1CX3dGRIYqUVvKv7n9VIYXLgZj5IUWETniwapwBDjaRY44JJREBNNCJVc34rpiEhCQSdW0SHYiy//Je2zut2oX942qs2rIo4yOkRHqIZsdI6a6Aa1kIMoytATekGvxqPxbLwZ7/PWklHM7KNfMD6+ASs4lQE=</latexit>

• Breaking SM              requires                     and either         orU(1)A

<latexit sha1_base64="RqKgMkbLiDhQj/K4B/IJE8c2r1A=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXsquFFTwUPHisYLbFtqlZNNsG5tNliQrlKX/wYsHRbz6f7z5b0zbPWj1wcDjvRlm5oUJZ9q47pdTWFldW98obpa2tnd298r7By0tU0WoTySXqhNiTTkT1DfMcNpJFMVxyGk7HN/M/PYjVZpJcW8mCQ1iPBQsYgQbK7X8qnfav+6XK27NnQP9JV5OKpCj2S9/9gaSpDEVhnCsdddzExNkWBlGOJ2WeqmmCSZjPKRdSwWOqQ6y+bVTdGKVAYqksiUMmqs/JzIcaz2JQ9sZYzPSy95M/M/rpia6CDImktRQQRaLopQjI9HsdTRgihLDJ5Zgopi9FZERVpgYG1DJhuAtv/yXtM5qXr12eVevNK7yOIpwBMdQBQ/OoQG30AQfCDzAE7zAqyOdZ+fNeV+0Fpx85hB+wfn4BicJjjM=</latexit>

YL, YR 6= 0

<latexit sha1_base64="rQOWxPSLdkeYHZ14ZxGIWY7lNTQ=">AAAB+HicbVBNS8NAEN34WetHox69LBbBg5RECip4KHjx4KGK/aINYbOdtks3m7i7EWroL/HiQRGv/hRv/hu3bQ7a+mDg8d4MM/OCmDOlHefbWlpeWV1bz23kN7e2dwr27l5dRYmkUKMRj2QzIAo4E1DTTHNoxhJIGHBoBMOrid94BKlYJO71KAYvJH3BeowSbSTfLrT8mxPc8u9wR8ADdny76JScKfAicTNSRBmqvv3V6UY0CUFoyolSbdeJtZcSqRnlMM53EgUxoUPSh7ahgoSgvHR6+BgfGaWLe5E0JTSeqr8nUhIqNQoD0xkSPVDz3kT8z2snunfupUzEiQZBZ4t6Ccc6wpMUcJdJoJqPDCFUMnMrpgMiCdUmq7wJwZ1/eZHUT0tuuXRxWy5WLrM4cugAHaJj5KIzVEHXqIpqiKIEPaNX9GY9WS/Wu/Uxa12yspl99AfW5w9/rpGx</latexit>

YV

<latexit sha1_base64="STmMT4+M9khPvcJohfcqtPt1rRc=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUMFDwYvHivZD2lA220m7dLMJuxuhhP4ELx4U8eov8ua/cdvmoK0PBh7vzTAzL0gE18Z1v53Cyura+kZxs7S1vbO7V94/aOo4VQwbLBaxagdUo+ASG4Ybge1EIY0Cga1gdDP1W0+oNI/lgxkn6Ed0IHnIGTVWun/sNXvlilt1ZyDLxMtJBXLUe+Wvbj9maYTSMEG17nhuYvyMKsOZwEmpm2pMKBvRAXYslTRC7WezUyfkxCp9EsbKljRkpv6eyGik9TgKbGdEzVAvelPxP6+TmvDSz7hMUoOSzReFqSAmJtO/SZ8rZEaMLaFMcXsrYUOqKDM2nZINwVt8eZk0z6reefXq7rxSu87jKMIRHMMpeHABNbiFOjSAwQCe4RXeHOG8OO/Ox7y14OQzh/AHzucPFpyNrA==</latexit>

Y 0
V 6= 0

<latexit sha1_base64="YLqhJycqcUnoxj2qzVCspfSF/uw=">AAAB8nicbVBNSwMxEM3Wr1q/qh69BIvoqexKQQUPBS8eK9gP2S4lm862odlkTbJCWfozvHhQxKu/xpv/xrTdg7Y+GHi8N8PMvDDhTBvX/XYKK6tr6xvFzdLW9s7uXnn/oKVlqig0qeRSdUKigTMBTcMMh06igMQhh3Y4upn67SdQmklxb8YJBDEZCBYxSoyV/IfTXgt3BTxit1euuFV3BrxMvJxUUI5Gr/zV7UuaxiAM5URr33MTE2REGUY5TErdVENC6IgMwLdUkBh0kM1OnuATq/RxJJUtYfBM/T2RkVjrcRzazpiYoV70puJ/np+a6DLImEhSA4LOF0Upx0bi6f+4zxRQw8eWEKqYvRXTIVGEGptSyYbgLb68TFrnVa9WvbqrVerXeRxFdISO0Rny0AWqo1vUQE1EkUTP6BW9OcZ5cd6dj3lrwclnDtEfOJ8/qTuQMw==</latexit>
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• Two additional mass eigenstates (mostly doublet and mostly singlet)



A Magic Zero

Arkani-Hamed, Harigaya (2106.01373)

L

<latexit sha1_base64="d49OKR561VpN5sILc3iaIDdA5T0=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoOQKtxJQO0CNhYWCZgPSI6wt5lL1uztHbt7Qgj5BTYWitj6k+z8N26SKzTxwcDjvRlm5gWJ4Nq47reT29jc2t7J7xb29g8Oj4rHJy0dp4phk8UiVp2AahRcYtNwI7CTKKRRILAdjG/nfvsJleaxfDCTBP2IDiUPOaPGSo37frHkVtwFyDrxMlKCDPV+8as3iFkaoTRMUK27npsYf0qV4UzgrNBLNSaUjekQu5ZKGqH2p4tDZ+TCKgMSxsqWNGSh/p6Y0kjrSRTYzoiakV715uJ/Xjc14bU/5TJJDUq2XBSmgpiYzL8mA66QGTGxhDLF7a2EjaiizNhsCjYEb/XlddK6rHjVyk2jWqqVszjycAbnUAYPrqAGd1CHJjBAeIZXeHMenRfn3flYtuacbOYU/sD5/AGfl4zC</latexit>

Sc

<latexit sha1_base64="e9pDoSgDC2lzjKiHv5LXj8FgFnw=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMxDwgWcPspDcZMju7zMwKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mHGCfkQHkoecUWOlev2R9Yolt+zOQVaJl5ESZKj1il/dfszSCKVhgmrd8dzE+BOqDGcCp4VuqjGhbEQH2LFU0gi1P5mfOiVnVumTMFa2pCFz9ffEhEZaj6PAdkbUDPWyNxP/8zqpCa/9CZdJalCyxaIwFcTEZPY36XOFzIixJZQpbm8lbEgVZcamU7AheMsvr5LmZdmrlG/uK6XqeRZHHk7gFC7Agyuowh3UoAEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AGQmNnA==</latexit>

H

<latexit sha1_base64="3iBhUisyid8vOkUpR+RHPEbnKUk=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvOSYgHlAsoTZSScZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3BbHg2rjut5Pb2Nza3snvFvb2Dw6PiscnLR0limGTRSJSnYBqFFxi03AjsBMrpGEgsB1M7ud++wmV5pF8MNMY/ZCOJB9yRo2VGrV+seSW3QXIOvEyUoIM9X7xqzeIWBKiNExQrbueGxs/pcpwJnBW6CUaY8omdIRdSyUNUfvp4tAZubDKgAwjZUsaslB/T6Q01HoaBrYzpGasV725+J/XTczw1k+5jBODki0XDRNBTETmX5MBV8iMmFpCmeL2VsLGVFFmbDYFG4K3+vI6aV2XvUr5rlEpVS+zOPJwBudwBR7cQBVqUIcmMEB4hld4cx6dF+fd+Vi25pxs5hT+wPn8AZjtjLw=</latexit>

e

<latexit sha1_base64="h3uNxW54NoNcdeHeZ+KylB0Ciqw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O2vrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3cxvP6HSPJYPZpKgH9Gh5CFn1Fipgf1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpaVxWvWrltVMu1izyOApzCGVyCB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwBxOGM2Q==</latexit>

ec

<latexit sha1_base64="LtuJ0dGr+fzibL0KNDMd8o/UQqc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8eK9gPaWDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHssHM07Qj+hA8pAzaqx0j4+sVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Njt1Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/yMyyQ1KNl8UZgKYmIy/Zv0uUJmxNgSyhS3txI2pIoyY9Mp2hC8xZeXSfOi4lUr13fVcu0sj6MAx3AC5+DBJdTgFurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwA0dY2u</latexit>

�

<latexit sha1_base64="4NtU1tFdEzDpWiRivEBbcKRPrEw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMYB6QLGF2MpuMmccyMyuEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEo1oU2iuNKdCBvKmaRNyyynnURTLCJO29H4dua3n6g2TMkHO0loKPBQspgRbJ3U6g2xELhfrvhVfw60SoKcVCBHo1/+6g0USQWVlnBsTDfwExtmWFtGOJ2WeqmhCSZjPKRdRyUW1ITZ/NopOnPKAMVKu5IWzdXfExkWxkxE5DoFtiOz7M3E/7xuauPrMGMySS2VZLEoTjmyCs1eRwOmKbF84ggmmrlbERlhjYl1AZVcCMHyy6ukdVkNatWb+1qlfp7HUYQTOIULCOAK6nAHDWgCgUd4hld485T34r17H4vWgpfPHMMfeJ8/gl+PBQ==</latexit>

H

<latexit sha1_base64="3iBhUisyid8vOkUpR+RHPEbnKUk=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvOSYgHlAsoTZSScZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3BbHg2rjut5Pb2Nza3snvFvb2Dw6PiscnLR0limGTRSJSnYBqFFxi03AjsBMrpGEgsB1M7ud++wmV5pF8MNMY/ZCOJB9yRo2VGrV+seSW3QXIOvEyUoIM9X7xqzeIWBKiNExQrbueGxs/pcpwJnBW6CUaY8omdIRdSyUNUfvp4tAZubDKgAwjZUsaslB/T6Q01HoaBrYzpGasV725+J/XTczw1k+5jBODki0XDRNBTETmX5MBV8iMmFpCmeL2VsLGVFFmbDYFG4K3+vI6aV2XvUr5rlEpVS+zOPJwBudwBR7cQBVqUIcmMEB4hld4cx6dF+fd+Vi25pxs5hT+wPn8AZjtjLw=</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

p

<latexit sha1_base64="9K9KA9VZTSkSZeaUIwTK7aEqat0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZjIoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX1atXbZq1SJ3kcRTiDc7gED66hDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwB07+M3g==</latexit>

p+ q

<latexit sha1_base64="pTuPTFLd5S+xlxAHXtO1+0fF9Mc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN4KXjxWtB/QhrLZbtqlm03cnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVA44T7kd0oEQoGEUr3Sfnj71S2a24M5Bl4uWkDDnqvdJXtx+zNOIKmaTGdDw3QT+jGgWTfFLspoYnlI3ogHcsVTTixs9mp07IqVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbzyM6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdoQvMWXl0nzouJVK9d31XKN5HEU4BhO4Aw8uIQa3EIdGsBgAM/wCm+OdF6cd+dj3rri5DNH8AfO5w8LIo2O</latexit>

q

<latexit sha1_base64="9Awyto0r02+d8Wm/jpKT4A6aPes=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YFuhDWWznbRrN5u4uxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGr+4BqFFxiy3Aj8D5RSKNAYCcY38z8zhMqzWN5ZyYJ+hEdSh5yRo2Vmo/9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU145WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdVr1a9btYqdZLHUYQTOIVz8OAS6nALDWgBA4RneIU358F5cd6dj0VrwclnjuEPnM8f1UOM3w==</latexit>

k � p

<latexit sha1_base64="1n2573catQxWkh4WlDA5QtG1iVg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgnorePFY0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8NJME/YgOJQ85o8ZKD+OLpF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrsurVqjf3tUqd5HEU4QRO4Rw8uII63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcFCo2K</latexit>

k � p� q

<latexit sha1_base64="H8r4QG/r8ycTSUhcgtuMGOrbR14=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4aUmkoN4KXjxWMG2hDWWznbRLN5u4uxFK6W/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz321lb39jc2i7sFHf39g8OS0fHTZ1kiqHPEpGodkg1Ci7RN9wIbKcKaRwKbIWj25nfekKleSIfzDjFIKYDySPOqLGSP6qklcdeqexW3TnIKvFyUoYcjV7pq9tPWBajNExQrTuem5pgQpXhTOC02M00ppSN6AA7lkoaow4m82On5NwqfRIlypY0ZK7+npjQWOtxHNrOmJqhXvZm4n9eJzPRdTDhMs0MSrZYFGWCmITMPid9rpAZMbaEMsXtrYQNqaLM2HyKNgRv+eVV0ryserXqzX2tXCd5HAU4hTO4AA+uoA530AAfGHB4hld4c6Tz4rw7H4vWNSefOYE/cD5/AECgjjw=</latexit>

L

<latexit sha1_base64="d49OKR561VpN5sILc3iaIDdA5T0=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoOQKtxJQO0CNhYWCZgPSI6wt5lL1uztHbt7Qgj5BTYWitj6k+z8N26SKzTxwcDjvRlm5gWJ4Nq47reT29jc2t7J7xb29g8Oj4rHJy0dp4phk8UiVp2AahRcYtNwI7CTKKRRILAdjG/nfvsJleaxfDCTBP2IDiUPOaPGSo37frHkVtwFyDrxMlKCDPV+8as3iFkaoTRMUK27npsYf0qV4UzgrNBLNSaUjekQu5ZKGqH2p4tDZ+TCKgMSxsqWNGSh/p6Y0kjrSRTYzoiakV715uJ/Xjc14bU/5TJJDUq2XBSmgpiYzL8mA66QGTGxhDLF7a2EjaiizNhsCjYEb/XlddK6rHjVyk2jWqqVszjycAbnUAYPrqAGd1CHJjBAeIZXeHMenRfn3flYtuacbOYU/sD5/AGfl4zC</latexit>

Sc

<latexit sha1_base64="e9pDoSgDC2lzjKiHv5LXj8FgFnw=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMxDwgWcPspDcZMju7zMwKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mHGCfkQHkoecUWOlev2R9Yolt+zOQVaJl5ESZKj1il/dfszSCKVhgmrd8dzE+BOqDGcCp4VuqjGhbEQH2LFU0gi1P5mfOiVnVumTMFa2pCFz9ffEhEZaj6PAdkbUDPWyNxP/8zqpCa/9CZdJalCyxaIwFcTEZPY36XOFzIixJZQpbm8lbEgVZcamU7AheMsvr5LmZdmrlG/uK6XqeRZHHk7gFC7Agyuowh3UoAEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AGQmNnA==</latexit>

H

<latexit sha1_base64="3iBhUisyid8vOkUpR+RHPEbnKUk=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvOSYgHlAsoTZSScZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3BbHg2rjut5Pb2Nza3snvFvb2Dw6PiscnLR0limGTRSJSnYBqFFxi03AjsBMrpGEgsB1M7ud++wmV5pF8MNMY/ZCOJB9yRo2VGrV+seSW3QXIOvEyUoIM9X7xqzeIWBKiNExQrbueGxs/pcpwJnBW6CUaY8omdIRdSyUNUfvp4tAZubDKgAwjZUsaslB/T6Q01HoaBrYzpGasV725+J/XTczw1k+5jBODki0XDRNBTETmX5MBV8iMmFpCmeL2VsLGVFFmbDYFG4K3+vI6aV2XvUr5rlEpVS+zOPJwBudwBR7cQBVqUIcmMEB4hld4cx6dF+fd+Vi25pxs5hT+wPn8AZjtjLw=</latexit>

e

<latexit sha1_base64="h3uNxW54NoNcdeHeZ+KylB0Ciqw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O2vrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3cxvP6HSPJYPZpKgH9Gh5CFn1Fipgf1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpaVxWvWrltVMu1izyOApzCGVyCB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwBxOGM2Q==</latexit>

ec

<latexit sha1_base64="LtuJ0dGr+fzibL0KNDMd8o/UQqc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8eK9gPaWDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHssHM07Qj+hA8pAzaqx0j4+sVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Njt1Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/yMyyQ1KNl8UZgKYmIy/Zv0uUJmxNgSyhS3txI2pIoyY9Mp2hC8xZeXSfOi4lUr13fVcu0sj6MAx3AC5+DBJdTgFurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwA0dY2u</latexit>

�

<latexit sha1_base64="4NtU1tFdEzDpWiRivEBbcKRPrEw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMYB6QLGF2MpuMmccyMyuEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEo1oU2iuNKdCBvKmaRNyyynnURTLCJO29H4dua3n6g2TMkHO0loKPBQspgRbJ3U6g2xELhfrvhVfw60SoKcVCBHo1/+6g0USQWVlnBsTDfwExtmWFtGOJ2WeqmhCSZjPKRdRyUW1ITZ/NopOnPKAMVKu5IWzdXfExkWxkxE5DoFtiOz7M3E/7xuauPrMGMySS2VZLEoTjmyCs1eRwOmKbF84ggmmrlbERlhjYl1AZVcCMHyy6ukdVkNatWb+1qlfp7HUYQTOIULCOAK6nAHDWgCgUd4hld485T34r17H4vWgpfPHMMfeJ8/gl+PBQ==</latexit>

H

<latexit sha1_base64="3iBhUisyid8vOkUpR+RHPEbnKUk=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvOSYgHlAsoTZSScZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3BbHg2rjut5Pb2Nza3snvFvb2Dw6PiscnLR0limGTRSJSnYBqFFxi03AjsBMrpGEgsB1M7ud++wmV5pF8MNMY/ZCOJB9yRo2VGrV+seSW3QXIOvEyUoIM9X7xqzeIWBKiNExQrbueGxs/pcpwJnBW6CUaY8omdIRdSyUNUfvp4tAZubDKgAwjZUsaslB/T6Q01HoaBrYzpGasV725+J/XTczw1k+5jBODki0XDRNBTETmX5MBV8iMmFpCmeL2VsLGVFFmbDYFG4K3+vI6aV2XvUr5rlEpVS+zOPJwBudwBR7cQBVqUIcmMEB4hld4cx6dF+fd+Vi25pxs5hT+wPn8AZjtjLw=</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

p

<latexit sha1_base64="9K9KA9VZTSkSZeaUIwTK7aEqat0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZjIoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX1atXbZq1SJ3kcRTiDc7gED66hDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwB07+M3g==</latexit>

p+ q

<latexit sha1_base64="pTuPTFLd5S+xlxAHXtO1+0fF9Mc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN4KXjxWtB/QhrLZbtqlm03cnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVA44T7kd0oEQoGEUr3Sfnj71S2a24M5Bl4uWkDDnqvdJXtx+zNOIKmaTGdDw3QT+jGgWTfFLspoYnlI3ogHcsVTTixs9mp07IqVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbzyM6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdoQvMWXl0nzouJVK9d31XKN5HEU4BhO4Aw8uIQa3EIdGsBgAM/wCm+OdF6cd+dj3rri5DNH8AfO5w8LIo2O</latexit>

q

<latexit sha1_base64="9Awyto0r02+d8Wm/jpKT4A6aPes=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YFuhDWWznbRrN5u4uxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGr+4BqFFxiy3Aj8D5RSKNAYCcY38z8zhMqzWN5ZyYJ+hEdSh5yRo2Vmo/9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU145WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdVr1a9btYqdZLHUYQTOIVz8OAS6nALDWgBA4RneIU358F5cd6dj0VrwclnjuEPnM8f1UOM3w==</latexit>

k � p

<latexit sha1_base64="1n2573catQxWkh4WlDA5QtG1iVg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgnorePFY0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8NJME/YgOJQ85o8ZKD+OLpF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrsurVqjf3tUqd5HEU4QRO4Rw8uII63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcFCo2K</latexit>

k � p� q

<latexit sha1_base64="H8r4QG/r8ycTSUhcgtuMGOrbR14=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4aUmkoN4KXjxWMG2hDWWznbRLN5u4uxFK6W/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz321lb39jc2i7sFHf39g8OS0fHTZ1kiqHPEpGodkg1Ci7RN9wIbKcKaRwKbIWj25nfekKleSIfzDjFIKYDySPOqLGSP6qklcdeqexW3TnIKvFyUoYcjV7pq9tPWBajNExQrTuem5pgQpXhTOC02M00ppSN6AA7lkoaow4m82On5NwqfRIlypY0ZK7+npjQWOtxHNrOmJqhXvZm4n9eJzPRdTDhMs0MSrZYFGWCmITMPid9rpAZMbaEMsXtrYQNqaLM2HyKNgRv+eVV0ryserXqzX2tXCd5HAU4hTO4AA+uoA530AAfGHB4hld4c6Tz4rw7H4vWNSefOYE/cD5/AECgjjw=</latexit>

S

<latexit sha1_base64="Q8LhbWoOYxFz1p22p31ExuZNBSg=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHhM0DwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mHGCfkQHkoecUWOl+n2vWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rw2p9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6WvUr5pl4pVc+zOPJwAqdwAR5cQRXuoAYNYIDwDK/w5jw6L86787FozTnZzDH8gfP5A6mZjMc=</latexit>

Lc

<latexit sha1_base64="Jl8ko05PEyLxTJml9CRH0e46i0A=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNiFe4koHYBGwuLiOYDkjPsbSbJkr29Y3dPCEd+go2FIrb+Ijv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xCpXkkH8w4Rj+kA8n7nFFjpfvbR9YtltyyOwNZJl5GSpCh1i1+dXoRS0KUhgmqddtzY+OnVBnOBE4KnURjTNmIDrBtqaQhaj+dnTohJ1bpkX6kbElDZurviZSGWo/DwHaG1Az1ojcV//Paielf+imXcWJQsvmifiKIicj0b9LjCpkRY0soU9zeStiQKsqMTadgQ/AWX14mjfOyVylf3VVK1dMsjjwcwTGcgQcXUIUbqEEdGAzgGV7hzRHOi/PufMxbc042cwh/4Hz+AA5fjZU=</latexit>

(a)

<latexit sha1_base64="M29tkeFiftyPUpT/+ATX2SJVXgc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSLUS0mkoN4KXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777aytb2xubRd2irt7+weHpaPjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GtzO//YRK81g+mkmCfkSHkoecUWOlhwq96JfKbtWdg6wSLydlyNHol756g5ilEUrDBNW667mJ8TOqDGcCp8VeqjGhbEyH2LVU0gi1n81PnZJzqwxIGCtb0pC5+nsio5HWkyiwnRE1I73szcT/vG5qwms/4zJJDUq2WBSmgpiYzP4mA66QGTGxhDLF7a2EjaiizNh0ijYEb/nlVdK6rHq16s19rVyv5HEU4BTOoAIeXEEd7qABTWAwhGd4hTdHOC/Ou/OxaF1z8pkT+APn8weEuY08</latexit>

Sc

<latexit sha1_base64="e9pDoSgDC2lzjKiHv5LXj8FgFnw=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMxDwgWcPspDcZMju7zMwKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mHGCfkQHkoecUWOlev2R9Yolt+zOQVaJl5ESZKj1il/dfszSCKVhgmrd8dzE+BOqDGcCp4VuqjGhbEQH2LFU0gi1P5mfOiVnVumTMFa2pCFz9ffEhEZaj6PAdkbUDPWyNxP/8zqpCa/9CZdJalCyxaIwFcTEZPY36XOFzIixJZQpbm8lbEgVZcamU7AheMsvr5LmZdmrlG/uK6XqeRZHHk7gFC7Agyuowh3UoAEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AGQmNnA==</latexit>

e

<latexit sha1_base64="h3uNxW54NoNcdeHeZ+KylB0Ciqw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O2vrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3cxvP6HSPJYPZpKgH9Gh5CFn1Fipgf1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpaVxWvWrltVMu1izyOApzCGVyCB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwBxOGM2Q==</latexit>

ec

<latexit sha1_base64="LtuJ0dGr+fzibL0KNDMd8o/UQqc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8eK9gPaWDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHssHM07Qj+hA8pAzaqx0j4+sVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Njt1Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/yMyyQ1KNl8UZgKYmIy/Zv0uUJmxNgSyhS3txI2pIoyY9Mp2hC8xZeXSfOi4lUr13fVcu0sj6MAx3AC5+DBJdTgFurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwA0dY2u</latexit>

�

<latexit sha1_base64="4NtU1tFdEzDpWiRivEBbcKRPrEw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMYB6QLGF2MpuMmccyMyuEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEo1oU2iuNKdCBvKmaRNyyynnURTLCJO29H4dua3n6g2TMkHO0loKPBQspgRbJ3U6g2xELhfrvhVfw60SoKcVCBHo1/+6g0USQWVlnBsTDfwExtmWFtGOJ2WeqmhCSZjPKRdRyUW1ITZ/NopOnPKAMVKu5IWzdXfExkWxkxE5DoFtiOz7M3E/7xuauPrMGMySS2VZLEoTjmyCs1eRwOmKbF84ggmmrlbERlhjYl1AZVcCMHyy6ukdVkNatWb+1qlfp7HUYQTOIULCOAK6nAHDWgCgUd4hld485T34r17H4vWgpfPHMMfeJ8/gl+PBQ==</latexit>

H

<latexit sha1_base64="3iBhUisyid8vOkUpR+RHPEbnKUk=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvOSYgHlAsoTZSScZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3BbHg2rjut5Pb2Nza3snvFvb2Dw6PiscnLR0limGTRSJSnYBqFFxi03AjsBMrpGEgsB1M7ud++wmV5pF8MNMY/ZCOJB9yRo2VGrV+seSW3QXIOvEyUoIM9X7xqzeIWBKiNExQrbueGxs/pcpwJnBW6CUaY8omdIRdSyUNUfvp4tAZubDKgAwjZUsaslB/T6Q01HoaBrYzpGasV725+J/XTczw1k+5jBODki0XDRNBTETmX5MBV8iMmFpCmeL2VsLGVFFmbDYFG4K3+vI6aV2XvUr5rlEpVS+zOPJwBudwBR7cQBVqUIcmMEB4hld4cx6dF+fd+Vi25pxs5hT+wPn8AZjtjLw=</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

p

<latexit sha1_base64="9K9KA9VZTSkSZeaUIwTK7aEqat0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZjIoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX1atXbZq1SJ3kcRTiDc7gED66hDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwB07+M3g==</latexit>

p+ q

<latexit sha1_base64="pTuPTFLd5S+xlxAHXtO1+0fF9Mc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN4KXjxWtB/QhrLZbtqlm03cnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVA44T7kd0oEQoGEUr3Sfnj71S2a24M5Bl4uWkDDnqvdJXtx+zNOIKmaTGdDw3QT+jGgWTfFLspoYnlI3ogHcsVTTixs9mp07IqVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbzyM6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdoQvMWXl0nzouJVK9d31XKN5HEU4BhO4Aw8uIQa3EIdGsBgAM/wCm+OdF6cd+dj3rri5DNH8AfO5w8LIo2O</latexit>

q

<latexit sha1_base64="9Awyto0r02+d8Wm/jpKT4A6aPes=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YFuhDWWznbRrN5u4uxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGr+4BqFFxiy3Aj8D5RSKNAYCcY38z8zhMqzWN5ZyYJ+hEdSh5yRo2Vmo/9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU145WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdVr1a9btYqdZLHUYQTOIVz8OAS6nALDWgBA4RneIU358F5cd6dj0VrwclnjuEPnM8f1UOM3w==</latexit>

k � p

<latexit sha1_base64="1n2573catQxWkh4WlDA5QtG1iVg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgnorePFY0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8NJME/YgOJQ85o8ZKD+OLpF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrsurVqjf3tUqd5HEU4QRO4Rw8uII63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcFCo2K</latexit>

k � p� q

<latexit sha1_base64="H8r4QG/r8ycTSUhcgtuMGOrbR14=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4aUmkoN4KXjxWMG2hDWWznbRLN5u4uxFK6W/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz321lb39jc2i7sFHf39g8OS0fHTZ1kiqHPEpGodkg1Ci7RN9wIbKcKaRwKbIWj25nfekKleSIfzDjFIKYDySPOqLGSP6qklcdeqexW3TnIKvFyUoYcjV7pq9tPWBajNExQrTuem5pgQpXhTOC02M00ppSN6AA7lkoaow4m82On5NwqfRIlypY0ZK7+npjQWOtxHNrOmJqhXvZm4n9eJzPRdTDhMs0MSrZYFGWCmITMPid9rpAZMbaEMsXtrYQNqaLM2HyKNgRv+eVV0ryserXqzX2tXCd5HAU4hTO4AA+uoA530AAfGHB4hld4c6Tz4rw7H4vWNSefOYE/cD5/AECgjjw=</latexit>

S

<latexit sha1_base64="Q8LhbWoOYxFz1p22p31ExuZNBSg=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHhM0DwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mHGCfkQHkoecUWOl+n2vWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rw2p9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6WvUr5pl4pVc+zOPJwAqdwAR5cQRXuoAYNYIDwDK/w5jw6L86787FozTnZzDH8gfP5A6mZjMc=</latexit>

L

<latexit sha1_base64="d49OKR561VpN5sILc3iaIDdA5T0=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoOQKtxJQO0CNhYWCZgPSI6wt5lL1uztHbt7Qgj5BTYWitj6k+z8N26SKzTxwcDjvRlm5gWJ4Nq47reT29jc2t7J7xb29g8Oj4rHJy0dp4phk8UiVp2AahRcYtNwI7CTKKRRILAdjG/nfvsJleaxfDCTBP2IDiUPOaPGSo37frHkVtwFyDrxMlKCDPV+8as3iFkaoTRMUK27npsYf0qV4UzgrNBLNSaUjekQu5ZKGqH2p4tDZ+TCKgMSxsqWNGSh/p6Y0kjrSRTYzoiakV715uJ/Xjc14bU/5TJJDUq2XBSmgpiYzL8mA66QGTGxhDLF7a2EjaiizNhsCjYEb/XlddK6rHjVyk2jWqqVszjycAbnUAYPrqAGd1CHJjBAeIZXeHMenRfn3flYtuacbOYU/sD5/AGfl4zC</latexit>

Lc

<latexit sha1_base64="Jl8ko05PEyLxTJml9CRH0e46i0A=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNiFe4koHYBGwuLiOYDkjPsbSbJkr29Y3dPCEd+go2FIrb+Ijv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xCpXkkH8w4Rj+kA8n7nFFjpfvbR9YtltyyOwNZJl5GSpCh1i1+dXoRS0KUhgmqddtzY+OnVBnOBE4KnURjTNmIDrBtqaQhaj+dnTohJ1bpkX6kbElDZurviZSGWo/DwHaG1Az1ojcV//Paielf+imXcWJQsvmifiKIicj0b9LjCpkRY0soU9zeStiQKsqMTadgQ/AWX14mjfOyVylf3VVK1dMsjjwcwTGcgQcXUIUbqEEdGAzgGV7hzRHOi/PufMxbc042cwh/4Hz+AA5fjZU=</latexit>

(b)

<latexit sha1_base64="DzTSHN7aV5r2lUlD7oRNlrDJVn8=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSLUS0mkoN4KXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777aytb2xubRd2irt7+weHpaPjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GtzO//YRK81g+mkmCfkSHkoecUWOlh0pw0S+V3ao7B1klXk7KkKPRL331BjFLI5SGCap113MT42dUGc4ETou9VGNC2ZgOsWuppBFqP5ufOiXnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhNd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHpFG0I3vLLq6R1WfVq1Zv7WrleyeMowCmcQQU8uII63EEDmsBgCM/wCm+OcF6cd+dj0brm5DMn8AfO5w+GPo09</latexit>

p+ q

<latexit sha1_base64="pTuPTFLd5S+xlxAHXtO1+0fF9Mc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN4KXjxWtB/QhrLZbtqlm03cnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVA44T7kd0oEQoGEUr3Sfnj71S2a24M5Bl4uWkDDnqvdJXtx+zNOIKmaTGdDw3QT+jGgWTfFLspoYnlI3ogHcsVTTixs9mp07IqVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbzyM6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdoQvMWXl0nzouJVK9d31XKN5HEU4BhO4Aw8uIQa3EIdGsBgAM/wCm+OdF6cd+dj3rri5DNH8AfO5w8LIo2O</latexit>

H

<latexit sha1_base64="3iBhUisyid8vOkUpR+RHPEbnKUk=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvOSYgHlAsoTZSScZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3BbHg2rjut5Pb2Nza3snvFvb2Dw6PiscnLR0limGTRSJSnYBqFFxi03AjsBMrpGEgsB1M7ud++wmV5pF8MNMY/ZCOJB9yRo2VGrV+seSW3QXIOvEyUoIM9X7xqzeIWBKiNExQrbueGxs/pcpwJnBW6CUaY8omdIRdSyUNUfvp4tAZubDKgAwjZUsaslB/T6Q01HoaBrYzpGasV725+J/XTczw1k+5jBODki0XDRNBTETmX5MBV8iMmFpCmeL2VsLGVFFmbDYFG4K3+vI6aV2XvUr5rlEpVS+zOPJwBudwBR7cQBVqUIcmMEB4hld4cx6dF+fd+Vi25pxs5hT+wPn8AZjtjLw=</latexit>

(b)

<latexit sha1_base64="MT9V5vaVNoqH60qnDabX41+eCPI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRalXsquFNRbwYvHCvZD2qVk02wbmmSXJCuUpb/CiwdFvPpzvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33miSrNIPphpTH2BR5KFjGBjpce0H4SoGlzMBuWKW3PnQKvEy0kFcjQH5a/+MCKJoNIQjrXueW5s/BQrwwins1I/0TTGZIJHtGepxIJqP50fPENnVhmiMFK2pEFz9fdEioXWUxHYToHNWC97mfif10tMeO2nTMaJoZIsFoUJRyZC2fdoyBQlhk8twUQxeysiY6wwMTajkg3BW355lbQva169dnNfrzTO8ziKcAKnUAUPrqABd9CEFhAQ8Ayv8OYo58V5dz4WrQUnnzmGP3A+fwDSN4+z</latexit>

(a)

<latexit sha1_base64="49j5DGuMyCXWfhtl301WiWWWwPE=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRalXsquFNRbwYvHCvZD2qVk02wbmmSXJCuUpb/CiwdFvPpzvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33miSrNIPphpTH2BR5KFjGBjpce0H4Soii9mg3LFrblzoFXi5aQCOZqD8ld/GJFEUGkIx1r3PDc2foqVYYTTWamfaBpjMsEj2rNUYkG1n84PnqEzqwxRGClb0qC5+nsixULrqQhsp8BmrJe9TPzP6yUmvPZTJuPEUEkWi8KEIxOh7Hs0ZIoSw6eWYKKYvRWRMVaYGJtRyYbgLb+8StqXNa9eu7mvVxrneRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzifP9Cxj7I=</latexit>

Sc

<latexit sha1_base64="e9pDoSgDC2lzjKiHv5LXj8FgFnw=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMxDwgWcPspDcZMju7zMwKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mHGCfkQHkoecUWOlev2R9Yolt+zOQVaJl5ESZKj1il/dfszSCKVhgmrd8dzE+BOqDGcCp4VuqjGhbEQH2LFU0gi1P5mfOiVnVumTMFa2pCFz9ffEhEZaj6PAdkbUDPWyNxP/8zqpCa/9CZdJalCyxaIwFcTEZPY36XOFzIixJZQpbm8lbEgVZcamU7AheMsvr5LmZdmrlG/uK6XqeRZHHk7gFC7Agyuowh3UoAEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AGQmNnA==</latexit>

e

<latexit sha1_base64="h3uNxW54NoNcdeHeZ+KylB0Ciqw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O2vrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3cxvP6HSPJYPZpKgH9Gh5CFn1Fipgf1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpaVxWvWrltVMu1izyOApzCGVyCB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwBxOGM2Q==</latexit>

ec

<latexit sha1_base64="LtuJ0dGr+fzibL0KNDMd8o/UQqc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8eK9gPaWDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHssHM07Qj+hA8pAzaqx0j4+sVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Njt1Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/yMyyQ1KNl8UZgKYmIy/Zv0uUJmxNgSyhS3txI2pIoyY9Mp2hC8xZeXSfOi4lUr13fVcu0sj6MAx3AC5+DBJdTgFurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwA0dY2u</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

p

<latexit sha1_base64="9K9KA9VZTSkSZeaUIwTK7aEqat0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZjIoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX1atXbZq1SJ3kcRTiDc7gED66hDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwB07+M3g==</latexit>

k � p

<latexit sha1_base64="1n2573catQxWkh4WlDA5QtG1iVg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgnorePFY0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8NJME/YgOJQ85o8ZKD+OLpF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrsurVqjf3tUqd5HEU4QRO4Rw8uII63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcFCo2K</latexit>

p

<latexit sha1_base64="9K9KA9VZTSkSZeaUIwTK7aEqat0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZjIoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX1atXbZq1SJ3kcRTiDc7gED66hDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwB07+M3g==</latexit>

k � p

<latexit sha1_base64="1n2573catQxWkh4WlDA5QtG1iVg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgnorePFY0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8NJME/YgOJQ85o8ZKD+OLpF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrsurVqjf3tUqd5HEU4QRO4Rw8uII63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcFCo2K</latexit>

H
�

<latexit sha1_base64="XTf1kmKFOzxhxEvRC3IrhkzHh/4=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYFC8GHYloN4CXnKMaB6QrGF20psMmZ1dZmaFEPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSK4Nq777aysrq1vbOa28ts7u3v7hYPDho5TxbDOYhGrVkA1Ci6xbrgR2EoU0igQ2AyGt1O/+YRK81g+mFGCfkT7koecUWOl++rjRbdQdEvuDGSZeBkpQoZat/DV6cUsjVAaJqjWbc9NjD+mynAmcJLvpBoTyoa0j21LJY1Q++PZqRNyapUeCWNlSxoyU39PjGmk9SgKbGdEzUAvelPxP6+dmvDaH3OZpAYlmy8KU0FMTKZ/kx5XyIwYWUKZ4vZWwgZUUWZsOnkbgrf48jJpXJa8cunmrlysnGVx5OAYTuAcPLiCClShBnVg0IdneIU3RzgvzrvzMW9dcbKZI/gD5/MHtmCNWw==</latexit>

Sc

<latexit sha1_base64="e9pDoSgDC2lzjKiHv5LXj8FgFnw=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMxDwgWcPspDcZMju7zMwKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mHGCfkQHkoecUWOlev2R9Yolt+zOQVaJl5ESZKj1il/dfszSCKVhgmrd8dzE+BOqDGcCp4VuqjGhbEQH2LFU0gi1P5mfOiVnVumTMFa2pCFz9ffEhEZaj6PAdkbUDPWyNxP/8zqpCa/9CZdJalCyxaIwFcTEZPY36XOFzIixJZQpbm8lbEgVZcamU7AheMsvr5LmZdmrlG/uK6XqeRZHHk7gFC7Agyuowh3UoAEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AGQmNnA==</latexit>

e

<latexit sha1_base64="h3uNxW54NoNcdeHeZ+KylB0Ciqw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O2vrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3cxvP6HSPJYPZpKgH9Gh5CFn1Fipgf1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpaVxWvWrltVMu1izyOApzCGVyCB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwBxOGM2Q==</latexit>

ec

<latexit sha1_base64="LtuJ0dGr+fzibL0KNDMd8o/UQqc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8eK9gPaWDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHssHM07Qj+hA8pAzaqx0j4+sVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Njt1Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/yMyyQ1KNl8UZgKYmIy/Zv0uUJmxNgSyhS3txI2pIoyY9Mp2hC8xZeXSfOi4lUr13fVcu0sj6MAx3AC5+DBJdTgFurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwA0dY2u</latexit>

�

<latexit sha1_base64="4NtU1tFdEzDpWiRivEBbcKRPrEw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMYB6QLGF2MpuMmccyMyuEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEo1oU2iuNKdCBvKmaRNyyynnURTLCJO29H4dua3n6g2TMkHO0loKPBQspgRbJ3U6g2xELhfrvhVfw60SoKcVCBHo1/+6g0USQWVlnBsTDfwExtmWFtGOJ2WeqmhCSZjPKRdRyUW1ITZ/NopOnPKAMVKu5IWzdXfExkWxkxE5DoFtiOz7M3E/7xuauPrMGMySS2VZLEoTjmyCs1eRwOmKbF84ggmmrlbERlhjYl1AZVcCMHyy6ukdVkNatWb+1qlfp7HUYQTOIULCOAK6nAHDWgCgUd4hld485T34r17H4vWgpfPHMMfeJ8/gl+PBQ==</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

p

<latexit sha1_base64="9K9KA9VZTSkSZeaUIwTK7aEqat0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZjIoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX1atXbZq1SJ3kcRTiDc7gED66hDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwB07+M3g==</latexit>

p+ q

<latexit sha1_base64="pTuPTFLd5S+xlxAHXtO1+0fF9Mc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN4KXjxWtB/QhrLZbtqlm03cnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVA44T7kd0oEQoGEUr3Sfnj71S2a24M5Bl4uWkDDnqvdJXtx+zNOIKmaTGdDw3QT+jGgWTfFLspoYnlI3ogHcsVTTixs9mp07IqVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbzyM6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdoQvMWXl0nzouJVK9d31XKN5HEU4BhO4Aw8uIQa3EIdGsBgAM/wCm+OdF6cd+dj3rri5DNH8AfO5w8LIo2O</latexit>

q

<latexit sha1_base64="9Awyto0r02+d8Wm/jpKT4A6aPes=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YFuhDWWznbRrN5u4uxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGr+4BqFFxiy3Aj8D5RSKNAYCcY38z8zhMqzWN5ZyYJ+hEdSh5yRo2Vmo/9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU145WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdVr1a9btYqdZLHUYQTOIVz8OAS6nALDWgBA4RneIU358F5cd6dj0VrwclnjuEPnM8f1UOM3w==</latexit>

k � p

<latexit sha1_base64="1n2573catQxWkh4WlDA5QtG1iVg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgnorePFY0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8NJME/YgOJQ85o8ZKD+OLpF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrsurVqjf3tUqd5HEU4QRO4Rw8uII63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcFCo2K</latexit>

k � p� q

<latexit sha1_base64="H8r4QG/r8ycTSUhcgtuMGOrbR14=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4aUmkoN4KXjxWMG2hDWWznbRLN5u4uxFK6W/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz321lb39jc2i7sFHf39g8OS0fHTZ1kiqHPEpGodkg1Ci7RN9wIbKcKaRwKbIWj25nfekKleSIfzDjFIKYDySPOqLGSP6qklcdeqexW3TnIKvFyUoYcjV7pq9tPWBajNExQrTuem5pgQpXhTOC02M00ppSN6AA7lkoaow4m82On5NwqfRIlypY0ZK7+npjQWOtxHNrOmJqhXvZm4n9eJzPRdTDhMs0MSrZYFGWCmITMPid9rpAZMbaEMsXtrYQNqaLM2HyKNgRv+eVV0ryserXqzX2tXCd5HAU4hTO4AA+uoA530AAfGHB4hld4c6Tz4rw7H4vWNSefOYE/cD5/AECgjjw=</latexit>

H
�

<latexit sha1_base64="XTf1kmKFOzxhxEvRC3IrhkzHh/4=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYFC8GHYloN4CXnKMaB6QrGF20psMmZ1dZmaFEPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSK4Nq777aysrq1vbOa28ts7u3v7hYPDho5TxbDOYhGrVkA1Ci6xbrgR2EoU0igQ2AyGt1O/+YRK81g+mFGCfkT7koecUWOl++rjRbdQdEvuDGSZeBkpQoZat/DV6cUsjVAaJqjWbc9NjD+mynAmcJLvpBoTyoa0j21LJY1Q++PZqRNyapUeCWNlSxoyU39PjGmk9SgKbGdEzUAvelPxP6+dmvDaH3OZpAYlmy8KU0FMTKZ/kx5XyIwYWUKZ4vZWwgZUUWZsOnkbgrf48jJpXJa8cunmrlysnGVx5OAYTuAcPLiCClShBnVg0IdneIU3RzgvzrvzMW9dcbKZI/gD5/MHtmCNWw==</latexit>

L0

<latexit sha1_base64="zE9NufJkPVe9TWC8u318TMO56Xk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNiFe4koHYBGwuLiOYDkjPsbSbJkr29Y3dPCEd+go2FIrb+Ijv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xCpXkkH8w4Rj+kA8n7nFFjpfvbR7dbLLlldwayTLyMlCBDrVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3VCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/9FMu48SgZPNF/UQQE5Hp36THFTIjxpZQpri9lbAhVZQZm07BhuAtvrxMGudlr1K+uquUqqdZHHk4gmM4Aw8uoAo3UIM6MBjAM7zCmyOcF+fd+Zi35pxs5hD+wPn8AcEEjWI=</latexit>

L0

<latexit sha1_base64="zE9NufJkPVe9TWC8u318TMO56Xk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNiFe4koHYBGwuLiOYDkjPsbSbJkr29Y3dPCEd+go2FIrb+Ijv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xCpXkkH8w4Rj+kA8n7nFFjpfvbR7dbLLlldwayTLyMlCBDrVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3VCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/9FMu48SgZPNF/UQQE5Hp36THFTIjxpZQpri9lbAhVZQZm07BhuAtvrxMGudlr1K+uquUqqdZHHk4gmM4Aw8uoAo3UIM6MBjAM7zCmyOcF+fd+Zi35pxs5hD+wPn8AcEEjWI=</latexit>

YL, YR, Y
0
V 6= 0

<latexit sha1_base64="LrZ3Oz8bH1FvoX53R1b06dg04TI=">AAAB/nicbVDLSgMxFL1TX7W+RsWVm2ARXUiZkYIKLgpuXLioYl+0ZcikaRuayYxJRihDwV9x40IRt36HO//GtJ2Fth64l8M595Kb40ecKe0431ZmYXFpeSW7mltb39jcsrd3qiqMJaEVEvJQ1n2sKGeCVjTTnNYjSXHgc1rzB1djv/ZIpWKhuNfDiLYD3BOsywjWRvLsvYZ3c4Ia3p1pR14VtQR9QI5n552CMwGaJ25K8pCi7NlfrU5I4oAKTThWquk6kW4nWGpGOB3lWrGiESYD3KNNQwUOqGonk/NH6NAoHdQNpSmh0UT9vZHgQKlh4JvJAOu+mvXG4n9eM9bd83bCRBRrKsj0oW7MkQ7ROAvUYZISzYeGYCKZuRWRPpaYaJNYzoTgzn55nlRPC26xcHFbzJcu0ziysA8HcAwunEEJrqEMFSCQwDO8wpv1ZL1Y79bHdDRjpTu78AfW5w/B7pNu</latexit>

)

<latexit sha1_base64="vQR7CsoBCcPd64yylbZsFGmWG3M=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUMFDwYvHKvYD0lA22027dJMNuxOllP4MLx4U8eqv8ea/cdvmoK0PBh7vzTAzL0ylMOi6305hZXVtfaO4Wdra3tndK+8fNI3KNOMNpqTS7ZAaLkXCGyhQ8naqOY1DyVvh8Gbqtx65NkIlDzhKeRDTfiIiwShaye/ci/4AqdbqqVuuuFV3BrJMvJxUIEe9W/7q9BTLYp4gk9QY33NTDMZUo2CST0qdzPCUsiHtc9/ShMbcBOPZyRNyYpUeiZS2lSCZqb8nxjQ2ZhSHtjOmODCL3lT8z/MzjC6DsUjSDHnC5ouiTBJUZPo/6QnNGcqRJZRpYW8lbEA1ZWhTKtkQvMWXl0nzrOqdV6/uziu16zyOIhzBMZyCBxdQg1uoQwMYKHiGV3hz0Hlx3p2PeWvByWcO4Q+czx+TLZFz</latexit>

muon U(1)A

<latexit sha1_base64="RqKgMkbLiDhQj/K4B/IJE8c2r1A=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRahXsquFFTwUPHisYLbFtqlZNNsG5tNliQrlKX/wYsHRbz6f7z5b0zbPWj1wcDjvRlm5oUJZ9q47pdTWFldW98obpa2tnd298r7By0tU0WoTySXqhNiTTkT1DfMcNpJFMVxyGk7HN/M/PYjVZpJcW8mCQ1iPBQsYgQbK7X8qnfav+6XK27NnQP9JV5OKpCj2S9/9gaSpDEVhnCsdddzExNkWBlGOJ2WeqmmCSZjPKRdSwWOqQ6y+bVTdGKVAYqksiUMmqs/JzIcaz2JQ9sZYzPSy95M/M/rpia6CDImktRQQRaLopQjI9HsdTRgihLDJ5Zgopi9FZERVpgYG1DJhuAtv/yXtM5qXr12eVevNK7yOIpwBMdQBQ/OoQG30AQfCDzAE7zAqyOdZ+fNeV+0Fpx85hB+wfn4BicJjjM=</latexit>

is broken

DipoleMass

L

<latexit sha1_base64="d49OKR561VpN5sILc3iaIDdA5T0=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoOQKtxJQO0CNhYWCZgPSI6wt5lL1uztHbt7Qgj5BTYWitj6k+z8N26SKzTxwcDjvRlm5gWJ4Nq47reT29jc2t7J7xb29g8Oj4rHJy0dp4phk8UiVp2AahRcYtNwI7CTKKRRILAdjG/nfvsJleaxfDCTBP2IDiUPOaPGSo37frHkVtwFyDrxMlKCDPV+8as3iFkaoTRMUK27npsYf0qV4UzgrNBLNSaUjekQu5ZKGqH2p4tDZ+TCKgMSxsqWNGSh/p6Y0kjrSRTYzoiakV715uJ/Xjc14bU/5TJJDUq2XBSmgpiYzL8mA66QGTGxhDLF7a2EjaiizNhsCjYEb/XlddK6rHjVyk2jWqqVszjycAbnUAYPrqAGd1CHJjBAeIZXeHMenRfn3flYtuacbOYU/sD5/AGfl4zC</latexit>

Sc

<latexit sha1_base64="e9pDoSgDC2lzjKiHv5LXj8FgFnw=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMxDwgWcPspDcZMju7zMwKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mHGCfkQHkoecUWOlev2R9Yolt+zOQVaJl5ESZKj1il/dfszSCKVhgmrd8dzE+BOqDGcCp4VuqjGhbEQH2LFU0gi1P5mfOiVnVumTMFa2pCFz9ffEhEZaj6PAdkbUDPWyNxP/8zqpCa/9CZdJalCyxaIwFcTEZPY36XOFzIixJZQpbm8lbEgVZcamU7AheMsvr5LmZdmrlG/uK6XqeRZHHk7gFC7Agyuowh3UoAEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AGQmNnA==</latexit>

H

<latexit sha1_base64="3iBhUisyid8vOkUpR+RHPEbnKUk=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvOSYgHlAsoTZSScZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3BbHg2rjut5Pb2Nza3snvFvb2Dw6PiscnLR0limGTRSJSnYBqFFxi03AjsBMrpGEgsB1M7ud++wmV5pF8MNMY/ZCOJB9yRo2VGrV+seSW3QXIOvEyUoIM9X7xqzeIWBKiNExQrbueGxs/pcpwJnBW6CUaY8omdIRdSyUNUfvp4tAZubDKgAwjZUsaslB/T6Q01HoaBrYzpGasV725+J/XTczw1k+5jBODki0XDRNBTETmX5MBV8iMmFpCmeL2VsLGVFFmbDYFG4K3+vI6aV2XvUr5rlEpVS+zOPJwBudwBR7cQBVqUIcmMEB4hld4cx6dF+fd+Vi25pxs5hT+wPn8AZjtjLw=</latexit>

e

<latexit sha1_base64="h3uNxW54NoNcdeHeZ+KylB0Ciqw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O2vrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3cxvP6HSPJYPZpKgH9Gh5CFn1Fipgf1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpaVxWvWrltVMu1izyOApzCGVyCB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwBxOGM2Q==</latexit>

ec

<latexit sha1_base64="LtuJ0dGr+fzibL0KNDMd8o/UQqc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8eK9gPaWDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHssHM07Qj+hA8pAzaqx0j4+sVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Njt1Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/yMyyQ1KNl8UZgKYmIy/Zv0uUJmxNgSyhS3txI2pIoyY9Mp2hC8xZeXSfOi4lUr13fVcu0sj6MAx3AC5+DBJdTgFurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwA0dY2u</latexit>

�

<latexit sha1_base64="4NtU1tFdEzDpWiRivEBbcKRPrEw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMYB6QLGF2MpuMmccyMyuEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEo1oU2iuNKdCBvKmaRNyyynnURTLCJO29H4dua3n6g2TMkHO0loKPBQspgRbJ3U6g2xELhfrvhVfw60SoKcVCBHo1/+6g0USQWVlnBsTDfwExtmWFtGOJ2WeqmhCSZjPKRdRyUW1ITZ/NopOnPKAMVKu5IWzdXfExkWxkxE5DoFtiOz7M3E/7xuauPrMGMySS2VZLEoTjmyCs1eRwOmKbF84ggmmrlbERlhjYl1AZVcCMHyy6ukdVkNatWb+1qlfp7HUYQTOIULCOAK6nAHDWgCgUd4hld485T34r17H4vWgpfPHMMfeJ8/gl+PBQ==</latexit>

H

<latexit sha1_base64="3iBhUisyid8vOkUpR+RHPEbnKUk=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvOSYgHlAsoTZSScZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3BbHg2rjut5Pb2Nza3snvFvb2Dw6PiscnLR0limGTRSJSnYBqFFxi03AjsBMrpGEgsB1M7ud++wmV5pF8MNMY/ZCOJB9yRo2VGrV+seSW3QXIOvEyUoIM9X7xqzeIWBKiNExQrbueGxs/pcpwJnBW6CUaY8omdIRdSyUNUfvp4tAZubDKgAwjZUsaslB/T6Q01HoaBrYzpGasV725+J/XTczw1k+5jBODki0XDRNBTETmX5MBV8iMmFpCmeL2VsLGVFFmbDYFG4K3+vI6aV2XvUr5rlEpVS+zOPJwBudwBR7cQBVqUIcmMEB4hld4cx6dF+fd+Vi25pxs5hT+wPn8AZjtjLw=</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

p

<latexit sha1_base64="9K9KA9VZTSkSZeaUIwTK7aEqat0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZjIoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX1atXbZq1SJ3kcRTiDc7gED66hDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwB07+M3g==</latexit>

p+ q

<latexit sha1_base64="pTuPTFLd5S+xlxAHXtO1+0fF9Mc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN4KXjxWtB/QhrLZbtqlm03cnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVA44T7kd0oEQoGEUr3Sfnj71S2a24M5Bl4uWkDDnqvdJXtx+zNOIKmaTGdDw3QT+jGgWTfFLspoYnlI3ogHcsVTTixs9mp07IqVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbzyM6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdoQvMWXl0nzouJVK9d31XKN5HEU4BhO4Aw8uIQa3EIdGsBgAM/wCm+OdF6cd+dj3rri5DNH8AfO5w8LIo2O</latexit>

q

<latexit sha1_base64="9Awyto0r02+d8Wm/jpKT4A6aPes=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YFuhDWWznbRrN5u4uxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGr+4BqFFxiy3Aj8D5RSKNAYCcY38z8zhMqzWN5ZyYJ+hEdSh5yRo2Vmo/9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU145WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdVr1a9btYqdZLHUYQTOIVz8OAS6nALDWgBA4RneIU358F5cd6dj0VrwclnjuEPnM8f1UOM3w==</latexit>

k � p

<latexit sha1_base64="1n2573catQxWkh4WlDA5QtG1iVg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgnorePFY0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8NJME/YgOJQ85o8ZKD+OLpF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrsurVqjf3tUqd5HEU4QRO4Rw8uII63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcFCo2K</latexit>

k � p� q

<latexit sha1_base64="H8r4QG/r8ycTSUhcgtuMGOrbR14=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4aUmkoN4KXjxWMG2hDWWznbRLN5u4uxFK6W/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz321lb39jc2i7sFHf39g8OS0fHTZ1kiqHPEpGodkg1Ci7RN9wIbKcKaRwKbIWj25nfekKleSIfzDjFIKYDySPOqLGSP6qklcdeqexW3TnIKvFyUoYcjV7pq9tPWBajNExQrTuem5pgQpXhTOC02M00ppSN6AA7lkoaow4m82On5NwqfRIlypY0ZK7+npjQWOtxHNrOmJqhXvZm4n9eJzPRdTDhMs0MSrZYFGWCmITMPid9rpAZMbaEMsXtrYQNqaLM2HyKNgRv+eVV0ryserXqzX2tXCd5HAU4hTO4AA+uoA530AAfGHB4hld4c6Tz4rw7H4vWNSefOYE/cD5/AECgjjw=</latexit>

L

<latexit sha1_base64="d49OKR561VpN5sILc3iaIDdA5T0=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoOQKtxJQO0CNhYWCZgPSI6wt5lL1uztHbt7Qgj5BTYWitj6k+z8N26SKzTxwcDjvRlm5gWJ4Nq47reT29jc2t7J7xb29g8Oj4rHJy0dp4phk8UiVp2AahRcYtNwI7CTKKRRILAdjG/nfvsJleaxfDCTBP2IDiUPOaPGSo37frHkVtwFyDrxMlKCDPV+8as3iFkaoTRMUK27npsYf0qV4UzgrNBLNSaUjekQu5ZKGqH2p4tDZ+TCKgMSxsqWNGSh/p6Y0kjrSRTYzoiakV715uJ/Xjc14bU/5TJJDUq2XBSmgpiYzL8mA66QGTGxhDLF7a2EjaiizNhsCjYEb/XlddK6rHjVyk2jWqqVszjycAbnUAYPrqAGd1CHJjBAeIZXeHMenRfn3flYtuacbOYU/sD5/AGfl4zC</latexit>

Sc

<latexit sha1_base64="e9pDoSgDC2lzjKiHv5LXj8FgFnw=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMxDwgWcPspDcZMju7zMwKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mHGCfkQHkoecUWOlev2R9Yolt+zOQVaJl5ESZKj1il/dfszSCKVhgmrd8dzE+BOqDGcCp4VuqjGhbEQH2LFU0gi1P5mfOiVnVumTMFa2pCFz9ffEhEZaj6PAdkbUDPWyNxP/8zqpCa/9CZdJalCyxaIwFcTEZPY36XOFzIixJZQpbm8lbEgVZcamU7AheMsvr5LmZdmrlG/uK6XqeRZHHk7gFC7Agyuowh3UoAEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AGQmNnA==</latexit>

H

<latexit sha1_base64="3iBhUisyid8vOkUpR+RHPEbnKUk=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvOSYgHlAsoTZSScZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3BbHg2rjut5Pb2Nza3snvFvb2Dw6PiscnLR0limGTRSJSnYBqFFxi03AjsBMrpGEgsB1M7ud++wmV5pF8MNMY/ZCOJB9yRo2VGrV+seSW3QXIOvEyUoIM9X7xqzeIWBKiNExQrbueGxs/pcpwJnBW6CUaY8omdIRdSyUNUfvp4tAZubDKgAwjZUsaslB/T6Q01HoaBrYzpGasV725+J/XTczw1k+5jBODki0XDRNBTETmX5MBV8iMmFpCmeL2VsLGVFFmbDYFG4K3+vI6aV2XvUr5rlEpVS+zOPJwBudwBR7cQBVqUIcmMEB4hld4cx6dF+fd+Vi25pxs5hT+wPn8AZjtjLw=</latexit>

e

<latexit sha1_base64="h3uNxW54NoNcdeHeZ+KylB0Ciqw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O2vrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3cxvP6HSPJYPZpKgH9Gh5CFn1Fipgf1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpaVxWvWrltVMu1izyOApzCGVyCB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwBxOGM2Q==</latexit>

ec

<latexit sha1_base64="LtuJ0dGr+fzibL0KNDMd8o/UQqc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8eK9gPaWDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHssHM07Qj+hA8pAzaqx0j4+sVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Njt1Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/yMyyQ1KNl8UZgKYmIy/Zv0uUJmxNgSyhS3txI2pIoyY9Mp2hC8xZeXSfOi4lUr13fVcu0sj6MAx3AC5+DBJdTgFurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwA0dY2u</latexit>

�

<latexit sha1_base64="4NtU1tFdEzDpWiRivEBbcKRPrEw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMYB6QLGF2MpuMmccyMyuEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEo1oU2iuNKdCBvKmaRNyyynnURTLCJO29H4dua3n6g2TMkHO0loKPBQspgRbJ3U6g2xELhfrvhVfw60SoKcVCBHo1/+6g0USQWVlnBsTDfwExtmWFtGOJ2WeqmhCSZjPKRdRyUW1ITZ/NopOnPKAMVKu5IWzdXfExkWxkxE5DoFtiOz7M3E/7xuauPrMGMySS2VZLEoTjmyCs1eRwOmKbF84ggmmrlbERlhjYl1AZVcCMHyy6ukdVkNatWb+1qlfp7HUYQTOIULCOAK6nAHDWgCgUd4hld485T34r17H4vWgpfPHMMfeJ8/gl+PBQ==</latexit>

H

<latexit sha1_base64="3iBhUisyid8vOkUpR+RHPEbnKUk=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvOSYgHlAsoTZSScZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3BbHg2rjut5Pb2Nza3snvFvb2Dw6PiscnLR0limGTRSJSnYBqFFxi03AjsBMrpGEgsB1M7ud++wmV5pF8MNMY/ZCOJB9yRo2VGrV+seSW3QXIOvEyUoIM9X7xqzeIWBKiNExQrbueGxs/pcpwJnBW6CUaY8omdIRdSyUNUfvp4tAZubDKgAwjZUsaslB/T6Q01HoaBrYzpGasV725+J/XTczw1k+5jBODki0XDRNBTETmX5MBV8iMmFpCmeL2VsLGVFFmbDYFG4K3+vI6aV2XvUr5rlEpVS+zOPJwBudwBR7cQBVqUIcmMEB4hld4cx6dF+fd+Vi25pxs5hT+wPn8AZjtjLw=</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

p

<latexit sha1_base64="9K9KA9VZTSkSZeaUIwTK7aEqat0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZjIoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX1atXbZq1SJ3kcRTiDc7gED66hDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwB07+M3g==</latexit>

p+ q

<latexit sha1_base64="pTuPTFLd5S+xlxAHXtO1+0fF9Mc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN4KXjxWtB/QhrLZbtqlm03cnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVA44T7kd0oEQoGEUr3Sfnj71S2a24M5Bl4uWkDDnqvdJXtx+zNOIKmaTGdDw3QT+jGgWTfFLspoYnlI3ogHcsVTTixs9mp07IqVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbzyM6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdoQvMWXl0nzouJVK9d31XKN5HEU4BhO4Aw8uIQa3EIdGsBgAM/wCm+OdF6cd+dj3rri5DNH8AfO5w8LIo2O</latexit>

q

<latexit sha1_base64="9Awyto0r02+d8Wm/jpKT4A6aPes=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YFuhDWWznbRrN5u4uxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGr+4BqFFxiy3Aj8D5RSKNAYCcY38z8zhMqzWN5ZyYJ+hEdSh5yRo2Vmo/9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU145WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdVr1a9btYqdZLHUYQTOIVz8OAS6nALDWgBA4RneIU358F5cd6dj0VrwclnjuEPnM8f1UOM3w==</latexit>

k � p

<latexit sha1_base64="1n2573catQxWkh4WlDA5QtG1iVg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgnorePFY0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8NJME/YgOJQ85o8ZKD+OLpF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrsurVqjf3tUqd5HEU4QRO4Rw8uII63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcFCo2K</latexit>

k � p� q

<latexit sha1_base64="H8r4QG/r8ycTSUhcgtuMGOrbR14=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4aUmkoN4KXjxWMG2hDWWznbRLN5u4uxFK6W/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz321lb39jc2i7sFHf39g8OS0fHTZ1kiqHPEpGodkg1Ci7RN9wIbKcKaRwKbIWj25nfekKleSIfzDjFIKYDySPOqLGSP6qklcdeqexW3TnIKvFyUoYcjV7pq9tPWBajNExQrTuem5pgQpXhTOC02M00ppSN6AA7lkoaow4m82On5NwqfRIlypY0ZK7+npjQWOtxHNrOmJqhXvZm4n9eJzPRdTDhMs0MSrZYFGWCmITMPid9rpAZMbaEMsXtrYQNqaLM2HyKNgRv+eVV0ryserXqzX2tXCd5HAU4hTO4AA+uoA530AAfGHB4hld4c6Tz4rw7H4vWNSefOYE/cD5/AECgjjw=</latexit>

S

<latexit sha1_base64="Q8LhbWoOYxFz1p22p31ExuZNBSg=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHhM0DwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mHGCfkQHkoecUWOl+n2vWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rw2p9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6WvUr5pl4pVc+zOPJwAqdwAR5cQRXuoAYNYIDwDK/w5jw6L86787FozTnZzDH8gfP5A6mZjMc=</latexit>

Lc

<latexit sha1_base64="Jl8ko05PEyLxTJml9CRH0e46i0A=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNiFe4koHYBGwuLiOYDkjPsbSbJkr29Y3dPCEd+go2FIrb+Ijv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xCpXkkH8w4Rj+kA8n7nFFjpfvbR9YtltyyOwNZJl5GSpCh1i1+dXoRS0KUhgmqddtzY+OnVBnOBE4KnURjTNmIDrBtqaQhaj+dnTohJ1bpkX6kbElDZurviZSGWo/DwHaG1Az1ojcV//Paielf+imXcWJQsvmifiKIicj0b9LjCpkRY0soU9zeStiQKsqMTadgQ/AWX14mjfOyVylf3VVK1dMsjjwcwTGcgQcXUIUbqEEdGAzgGV7hzRHOi/PufMxbc042cwh/4Hz+AA5fjZU=</latexit>

(a)

<latexit sha1_base64="M29tkeFiftyPUpT/+ATX2SJVXgc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSLUS0mkoN4KXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777aytb2xubRd2irt7+weHpaPjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GtzO//YRK81g+mkmCfkSHkoecUWOlhwq96JfKbtWdg6wSLydlyNHol756g5ilEUrDBNW667mJ8TOqDGcCp8VeqjGhbEyH2LVU0gi1n81PnZJzqwxIGCtb0pC5+nsio5HWkyiwnRE1I73szcT/vG5qwms/4zJJDUq2WBSmgpiYzP4mA66QGTGxhDLF7a2EjaiizNh0ijYEb/nlVdK6rHq16s19rVyv5HEU4BTOoAIeXEEd7qABTWAwhGd4hTdHOC/Ou/OxaF1z8pkT+APn8weEuY08</latexit>

Sc

<latexit sha1_base64="e9pDoSgDC2lzjKiHv5LXj8FgFnw=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMxDwgWcPspDcZMju7zMwKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mHGCfkQHkoecUWOlev2R9Yolt+zOQVaJl5ESZKj1il/dfszSCKVhgmrd8dzE+BOqDGcCp4VuqjGhbEQH2LFU0gi1P5mfOiVnVumTMFa2pCFz9ffEhEZaj6PAdkbUDPWyNxP/8zqpCa/9CZdJalCyxaIwFcTEZPY36XOFzIixJZQpbm8lbEgVZcamU7AheMsvr5LmZdmrlG/uK6XqeRZHHk7gFC7Agyuowh3UoAEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AGQmNnA==</latexit>

e

<latexit sha1_base64="h3uNxW54NoNcdeHeZ+KylB0Ciqw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O2vrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3cxvP6HSPJYPZpKgH9Gh5CFn1Fipgf1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpaVxWvWrltVMu1izyOApzCGVyCB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwBxOGM2Q==</latexit>

ec

<latexit sha1_base64="LtuJ0dGr+fzibL0KNDMd8o/UQqc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8eK9gPaWDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHssHM07Qj+hA8pAzaqx0j4+sVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Njt1Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/yMyyQ1KNl8UZgKYmIy/Zv0uUJmxNgSyhS3txI2pIoyY9Mp2hC8xZeXSfOi4lUr13fVcu0sj6MAx3AC5+DBJdTgFurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwA0dY2u</latexit>

�

<latexit sha1_base64="4NtU1tFdEzDpWiRivEBbcKRPrEw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMYB6QLGF2MpuMmccyMyuEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEo1oU2iuNKdCBvKmaRNyyynnURTLCJO29H4dua3n6g2TMkHO0loKPBQspgRbJ3U6g2xELhfrvhVfw60SoKcVCBHo1/+6g0USQWVlnBsTDfwExtmWFtGOJ2WeqmhCSZjPKRdRyUW1ITZ/NopOnPKAMVKu5IWzdXfExkWxkxE5DoFtiOz7M3E/7xuauPrMGMySS2VZLEoTjmyCs1eRwOmKbF84ggmmrlbERlhjYl1AZVcCMHyy6ukdVkNatWb+1qlfp7HUYQTOIULCOAK6nAHDWgCgUd4hld485T34r17H4vWgpfPHMMfeJ8/gl+PBQ==</latexit>

H

<latexit sha1_base64="3iBhUisyid8vOkUpR+RHPEbnKUk=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvOSYgHlAsoTZSScZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3BbHg2rjut5Pb2Nza3snvFvb2Dw6PiscnLR0limGTRSJSnYBqFFxi03AjsBMrpGEgsB1M7ud++wmV5pF8MNMY/ZCOJB9yRo2VGrV+seSW3QXIOvEyUoIM9X7xqzeIWBKiNExQrbueGxs/pcpwJnBW6CUaY8omdIRdSyUNUfvp4tAZubDKgAwjZUsaslB/T6Q01HoaBrYzpGasV725+J/XTczw1k+5jBODki0XDRNBTETmX5MBV8iMmFpCmeL2VsLGVFFmbDYFG4K3+vI6aV2XvUr5rlEpVS+zOPJwBudwBR7cQBVqUIcmMEB4hld4cx6dF+fd+Vi25pxs5hT+wPn8AZjtjLw=</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

p

<latexit sha1_base64="9K9KA9VZTSkSZeaUIwTK7aEqat0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZjIoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX1atXbZq1SJ3kcRTiDc7gED66hDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwB07+M3g==</latexit>

p+ q

<latexit sha1_base64="pTuPTFLd5S+xlxAHXtO1+0fF9Mc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN4KXjxWtB/QhrLZbtqlm03cnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVA44T7kd0oEQoGEUr3Sfnj71S2a24M5Bl4uWkDDnqvdJXtx+zNOIKmaTGdDw3QT+jGgWTfFLspoYnlI3ogHcsVTTixs9mp07IqVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbzyM6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdoQvMWXl0nzouJVK9d31XKN5HEU4BhO4Aw8uIQa3EIdGsBgAM/wCm+OdF6cd+dj3rri5DNH8AfO5w8LIo2O</latexit>

q

<latexit sha1_base64="9Awyto0r02+d8Wm/jpKT4A6aPes=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YFuhDWWznbRrN5u4uxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGr+4BqFFxiy3Aj8D5RSKNAYCcY38z8zhMqzWN5ZyYJ+hEdSh5yRo2Vmo/9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU145WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdVr1a9btYqdZLHUYQTOIVz8OAS6nALDWgBA4RneIU358F5cd6dj0VrwclnjuEPnM8f1UOM3w==</latexit>

k � p

<latexit sha1_base64="1n2573catQxWkh4WlDA5QtG1iVg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgnorePFY0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8NJME/YgOJQ85o8ZKD+OLpF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrsurVqjf3tUqd5HEU4QRO4Rw8uII63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcFCo2K</latexit>

k � p� q

<latexit sha1_base64="H8r4QG/r8ycTSUhcgtuMGOrbR14=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4aUmkoN4KXjxWMG2hDWWznbRLN5u4uxFK6W/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz321lb39jc2i7sFHf39g8OS0fHTZ1kiqHPEpGodkg1Ci7RN9wIbKcKaRwKbIWj25nfekKleSIfzDjFIKYDySPOqLGSP6qklcdeqexW3TnIKvFyUoYcjV7pq9tPWBajNExQrTuem5pgQpXhTOC02M00ppSN6AA7lkoaow4m82On5NwqfRIlypY0ZK7+npjQWOtxHNrOmJqhXvZm4n9eJzPRdTDhMs0MSrZYFGWCmITMPid9rpAZMbaEMsXtrYQNqaLM2HyKNgRv+eVV0ryserXqzX2tXCd5HAU4hTO4AA+uoA530AAfGHB4hld4c6Tz4rw7H4vWNSefOYE/cD5/AECgjjw=</latexit>

S

<latexit sha1_base64="Q8LhbWoOYxFz1p22p31ExuZNBSg=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHhM0DwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mHGCfkQHkoecUWOl+n2vWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rw2p9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6WvUr5pl4pVc+zOPJwAqdwAR5cQRXuoAYNYIDwDK/w5jw6L86787FozTnZzDH8gfP5A6mZjMc=</latexit>

L

<latexit sha1_base64="d49OKR561VpN5sILc3iaIDdA5T0=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoOQKtxJQO0CNhYWCZgPSI6wt5lL1uztHbt7Qgj5BTYWitj6k+z8N26SKzTxwcDjvRlm5gWJ4Nq47reT29jc2t7J7xb29g8Oj4rHJy0dp4phk8UiVp2AahRcYtNwI7CTKKRRILAdjG/nfvsJleaxfDCTBP2IDiUPOaPGSo37frHkVtwFyDrxMlKCDPV+8as3iFkaoTRMUK27npsYf0qV4UzgrNBLNSaUjekQu5ZKGqH2p4tDZ+TCKgMSxsqWNGSh/p6Y0kjrSRTYzoiakV715uJ/Xjc14bU/5TJJDUq2XBSmgpiYzL8mA66QGTGxhDLF7a2EjaiizNhsCjYEb/XlddK6rHjVyk2jWqqVszjycAbnUAYPrqAGd1CHJjBAeIZXeHMenRfn3flYtuacbOYU/sD5/AGfl4zC</latexit>

Lc

<latexit sha1_base64="Jl8ko05PEyLxTJml9CRH0e46i0A=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNiFe4koHYBGwuLiOYDkjPsbSbJkr29Y3dPCEd+go2FIrb+Ijv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xCpXkkH8w4Rj+kA8n7nFFjpfvbR9YtltyyOwNZJl5GSpCh1i1+dXoRS0KUhgmqddtzY+OnVBnOBE4KnURjTNmIDrBtqaQhaj+dnTohJ1bpkX6kbElDZurviZSGWo/DwHaG1Az1ojcV//Paielf+imXcWJQsvmifiKIicj0b9LjCpkRY0soU9zeStiQKsqMTadgQ/AWX14mjfOyVylf3VVK1dMsjjwcwTGcgQcXUIUbqEEdGAzgGV7hzRHOi/PufMxbc042cwh/4Hz+AA5fjZU=</latexit>

(b)

<latexit sha1_base64="DzTSHN7aV5r2lUlD7oRNlrDJVn8=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSLUS0mkoN4KXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777aytb2xubRd2irt7+weHpaPjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GtzO//YRK81g+mkmCfkSHkoecUWOlh0pw0S+V3ao7B1klXk7KkKPRL331BjFLI5SGCap113MT42dUGc4ETou9VGNC2ZgOsWuppBFqP5ufOiXnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhNd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHpFG0I3vLLq6R1WfVq1Zv7WrleyeMowCmcQQU8uII63EEDmsBgCM/wCm+OcF6cd+dj0brm5DMn8AfO5w+GPo09</latexit>

p+ q

<latexit sha1_base64="pTuPTFLd5S+xlxAHXtO1+0fF9Mc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN4KXjxWtB/QhrLZbtqlm03cnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVA44T7kd0oEQoGEUr3Sfnj71S2a24M5Bl4uWkDDnqvdJXtx+zNOIKmaTGdDw3QT+jGgWTfFLspoYnlI3ogHcsVTTixs9mp07IqVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbzyM6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdoQvMWXl0nzouJVK9d31XKN5HEU4BhO4Aw8uIQa3EIdGsBgAM/wCm+OdF6cd+dj3rri5DNH8AfO5w8LIo2O</latexit>

H

<latexit sha1_base64="3iBhUisyid8vOkUpR+RHPEbnKUk=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvOSYgHlAsoTZSScZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3BbHg2rjut5Pb2Nza3snvFvb2Dw6PiscnLR0limGTRSJSnYBqFFxi03AjsBMrpGEgsB1M7ud++wmV5pF8MNMY/ZCOJB9yRo2VGrV+seSW3QXIOvEyUoIM9X7xqzeIWBKiNExQrbueGxs/pcpwJnBW6CUaY8omdIRdSyUNUfvp4tAZubDKgAwjZUsaslB/T6Q01HoaBrYzpGasV725+J/XTczw1k+5jBODki0XDRNBTETmX5MBV8iMmFpCmeL2VsLGVFFmbDYFG4K3+vI6aV2XvUr5rlEpVS+zOPJwBudwBR7cQBVqUIcmMEB4hld4cx6dF+fd+Vi25pxs5hT+wPn8AZjtjLw=</latexit>

(b)

<latexit sha1_base64="MT9V5vaVNoqH60qnDabX41+eCPI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRalXsquFNRbwYvHCvZD2qVk02wbmmSXJCuUpb/CiwdFvPpzvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33miSrNIPphpTH2BR5KFjGBjpce0H4SoGlzMBuWKW3PnQKvEy0kFcjQH5a/+MCKJoNIQjrXueW5s/BQrwwins1I/0TTGZIJHtGepxIJqP50fPENnVhmiMFK2pEFz9fdEioXWUxHYToHNWC97mfif10tMeO2nTMaJoZIsFoUJRyZC2fdoyBQlhk8twUQxeysiY6wwMTajkg3BW355lbQva169dnNfrzTO8ziKcAKnUAUPrqABd9CEFhAQ8Ayv8OYo58V5dz4WrQUnnzmGP3A+fwDSN4+z</latexit>

(a)

<latexit sha1_base64="49j5DGuMyCXWfhtl301WiWWWwPE=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRalXsquFNRbwYvHCvZD2qVk02wbmmSXJCuUpb/CiwdFvPpzvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33miSrNIPphpTH2BR5KFjGBjpce0H4Soii9mg3LFrblzoFXi5aQCOZqD8ld/GJFEUGkIx1r3PDc2foqVYYTTWamfaBpjMsEj2rNUYkG1n84PnqEzqwxRGClb0qC5+nsixULrqQhsp8BmrJe9TPzP6yUmvPZTJuPEUEkWi8KEIxOh7Hs0ZIoSw6eWYKKYvRWRMVaYGJtRyYbgLb+8StqXNa9eu7mvVxrneRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzifP9Cxj7I=</latexit>

Sc

<latexit sha1_base64="e9pDoSgDC2lzjKiHv5LXj8FgFnw=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMxDwgWcPspDcZMju7zMwKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mHGCfkQHkoecUWOlev2R9Yolt+zOQVaJl5ESZKj1il/dfszSCKVhgmrd8dzE+BOqDGcCp4VuqjGhbEQH2LFU0gi1P5mfOiVnVumTMFa2pCFz9ffEhEZaj6PAdkbUDPWyNxP/8zqpCa/9CZdJalCyxaIwFcTEZPY36XOFzIixJZQpbm8lbEgVZcamU7AheMsvr5LmZdmrlG/uK6XqeRZHHk7gFC7Agyuowh3UoAEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AGQmNnA==</latexit>

e

<latexit sha1_base64="h3uNxW54NoNcdeHeZ+KylB0Ciqw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O2vrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3cxvP6HSPJYPZpKgH9Gh5CFn1Fipgf1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpaVxWvWrltVMu1izyOApzCGVyCB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwBxOGM2Q==</latexit>

ec

<latexit sha1_base64="LtuJ0dGr+fzibL0KNDMd8o/UQqc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8eK9gPaWDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHssHM07Qj+hA8pAzaqx0j4+sVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Njt1Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/yMyyQ1KNl8UZgKYmIy/Zv0uUJmxNgSyhS3txI2pIoyY9Mp2hC8xZeXSfOi4lUr13fVcu0sj6MAx3AC5+DBJdTgFurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwA0dY2u</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

p

<latexit sha1_base64="9K9KA9VZTSkSZeaUIwTK7aEqat0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZjIoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX1atXbZq1SJ3kcRTiDc7gED66hDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwB07+M3g==</latexit>

k � p

<latexit sha1_base64="1n2573catQxWkh4WlDA5QtG1iVg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgnorePFY0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8NJME/YgOJQ85o8ZKD+OLpF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrsurVqjf3tUqd5HEU4QRO4Rw8uII63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcFCo2K</latexit>

p

<latexit sha1_base64="9K9KA9VZTSkSZeaUIwTK7aEqat0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZjIoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX1atXbZq1SJ3kcRTiDc7gED66hDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwB07+M3g==</latexit>

k � p

<latexit sha1_base64="1n2573catQxWkh4WlDA5QtG1iVg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgnorePFY0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8NJME/YgOJQ85o8ZKD+OLpF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrsurVqjf3tUqd5HEU4QRO4Rw8uII63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcFCo2K</latexit>

H
�

<latexit sha1_base64="XTf1kmKFOzxhxEvRC3IrhkzHh/4=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYFC8GHYloN4CXnKMaB6QrGF20psMmZ1dZmaFEPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSK4Nq777aysrq1vbOa28ts7u3v7hYPDho5TxbDOYhGrVkA1Ci6xbrgR2EoU0igQ2AyGt1O/+YRK81g+mFGCfkT7koecUWOl++rjRbdQdEvuDGSZeBkpQoZat/DV6cUsjVAaJqjWbc9NjD+mynAmcJLvpBoTyoa0j21LJY1Q++PZqRNyapUeCWNlSxoyU39PjGmk9SgKbGdEzUAvelPxP6+dmvDaH3OZpAYlmy8KU0FMTKZ/kx5XyIwYWUKZ4vZWwgZUUWZsOnkbgrf48jJpXJa8cunmrlysnGVx5OAYTuAcPLiCClShBnVg0IdneIU3RzgvzrvzMW9dcbKZI/gD5/MHtmCNWw==</latexit>

Sc

<latexit sha1_base64="e9pDoSgDC2lzjKiHv5LXj8FgFnw=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMxDwgWcPspDcZMju7zMwKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mHGCfkQHkoecUWOlev2R9Yolt+zOQVaJl5ESZKj1il/dfszSCKVhgmrd8dzE+BOqDGcCp4VuqjGhbEQH2LFU0gi1P5mfOiVnVumTMFa2pCFz9ffEhEZaj6PAdkbUDPWyNxP/8zqpCa/9CZdJalCyxaIwFcTEZPY36XOFzIixJZQpbm8lbEgVZcamU7AheMsvr5LmZdmrlG/uK6XqeRZHHk7gFC7Agyuowh3UoAEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AGQmNnA==</latexit>

e

<latexit sha1_base64="h3uNxW54NoNcdeHeZ+KylB0Ciqw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O2vrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3cxvP6HSPJYPZpKgH9Gh5CFn1Fipgf1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpaVxWvWrltVMu1izyOApzCGVyCB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwBxOGM2Q==</latexit>

ec

<latexit sha1_base64="LtuJ0dGr+fzibL0KNDMd8o/UQqc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8eK9gPaWDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHssHM07Qj+hA8pAzaqx0j4+sVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Njt1Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/yMyyQ1KNl8UZgKYmIy/Zv0uUJmxNgSyhS3txI2pIoyY9Mp2hC8xZeXSfOi4lUr13fVcu0sj6MAx3AC5+DBJdTgFurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwA0dY2u</latexit>

�

<latexit sha1_base64="4NtU1tFdEzDpWiRivEBbcKRPrEw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMYB6QLGF2MpuMmccyMyuEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEo1oU2iuNKdCBvKmaRNyyynnURTLCJO29H4dua3n6g2TMkHO0loKPBQspgRbJ3U6g2xELhfrvhVfw60SoKcVCBHo1/+6g0USQWVlnBsTDfwExtmWFtGOJ2WeqmhCSZjPKRdRyUW1ITZ/NopOnPKAMVKu5IWzdXfExkWxkxE5DoFtiOz7M3E/7xuauPrMGMySS2VZLEoTjmyCs1eRwOmKbF84ggmmrlbERlhjYl1AZVcCMHyy6ukdVkNatWb+1qlfp7HUYQTOIULCOAK6nAHDWgCgUd4hld485T34r17H4vWgpfPHMMfeJ8/gl+PBQ==</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

p

<latexit sha1_base64="9K9KA9VZTSkSZeaUIwTK7aEqat0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZjIoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX1atXbZq1SJ3kcRTiDc7gED66hDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwB07+M3g==</latexit>

p+ q

<latexit sha1_base64="pTuPTFLd5S+xlxAHXtO1+0fF9Mc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN4KXjxWtB/QhrLZbtqlm03cnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVA44T7kd0oEQoGEUr3Sfnj71S2a24M5Bl4uWkDDnqvdJXtx+zNOIKmaTGdDw3QT+jGgWTfFLspoYnlI3ogHcsVTTixs9mp07IqVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbzyM6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdoQvMWXl0nzouJVK9d31XKN5HEU4BhO4Aw8uIQa3EIdGsBgAM/wCm+OdF6cd+dj3rri5DNH8AfO5w8LIo2O</latexit>

q

<latexit sha1_base64="9Awyto0r02+d8Wm/jpKT4A6aPes=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YFuhDWWznbRrN5u4uxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGr+4BqFFxiy3Aj8D5RSKNAYCcY38z8zhMqzWN5ZyYJ+hEdSh5yRo2Vmo/9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU145WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdVr1a9btYqdZLHUYQTOIVz8OAS6nALDWgBA4RneIU358F5cd6dj0VrwclnjuEPnM8f1UOM3w==</latexit>

k � p

<latexit sha1_base64="1n2573catQxWkh4WlDA5QtG1iVg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgnorePFY0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8NJME/YgOJQ85o8ZKD+OLpF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrsurVqjf3tUqd5HEU4QRO4Rw8uII63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcFCo2K</latexit>

k � p� q

<latexit sha1_base64="H8r4QG/r8ycTSUhcgtuMGOrbR14=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4aUmkoN4KXjxWMG2hDWWznbRLN5u4uxFK6W/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz321lb39jc2i7sFHf39g8OS0fHTZ1kiqHPEpGodkg1Ci7RN9wIbKcKaRwKbIWj25nfekKleSIfzDjFIKYDySPOqLGSP6qklcdeqexW3TnIKvFyUoYcjV7pq9tPWBajNExQrTuem5pgQpXhTOC02M00ppSN6AA7lkoaow4m82On5NwqfRIlypY0ZK7+npjQWOtxHNrOmJqhXvZm4n9eJzPRdTDhMs0MSrZYFGWCmITMPid9rpAZMbaEMsXtrYQNqaLM2HyKNgRv+eVV0ryserXqzX2tXCd5HAU4hTO4AA+uoA530AAfGHB4hld4c6Tz4rw7H4vWNSefOYE/cD5/AECgjjw=</latexit>

H
�

<latexit sha1_base64="XTf1kmKFOzxhxEvRC3IrhkzHh/4=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYFC8GHYloN4CXnKMaB6QrGF20psMmZ1dZmaFEPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSK4Nq777aysrq1vbOa28ts7u3v7hYPDho5TxbDOYhGrVkA1Ci6xbrgR2EoU0igQ2AyGt1O/+YRK81g+mFGCfkT7koecUWOl++rjRbdQdEvuDGSZeBkpQoZat/DV6cUsjVAaJqjWbc9NjD+mynAmcJLvpBoTyoa0j21LJY1Q++PZqRNyapUeCWNlSxoyU39PjGmk9SgKbGdEzUAvelPxP6+dmvDaH3OZpAYlmy8KU0FMTKZ/kx5XyIwYWUKZ4vZWwgZUUWZsOnkbgrf48jJpXJa8cunmrlysnGVx5OAYTuAcPLiCClShBnVg0IdneIU3RzgvzrvzMW9dcbKZI/gD5/MHtmCNWw==</latexit>

L0

<latexit sha1_base64="zE9NufJkPVe9TWC8u318TMO56Xk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNiFe4koHYBGwuLiOYDkjPsbSbJkr29Y3dPCEd+go2FIrb+Ijv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xCpXkkH8w4Rj+kA8n7nFFjpfvbR7dbLLlldwayTLyMlCBDrVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3VCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/9FMu48SgZPNF/UQQE5Hp36THFTIjxpZQpri9lbAhVZQZm07BhuAtvrxMGudlr1K+uquUqqdZHHk4gmM4Aw8uoAo3UIM6MBjAM7zCmyOcF+fd+Zi35pxs5hD+wPn8AcEEjWI=</latexit>

L0

<latexit sha1_base64="zE9NufJkPVe9TWC8u318TMO56Xk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNiFe4koHYBGwuLiOYDkjPsbSbJkr29Y3dPCEd+go2FIrb+Ijv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xCpXkkH8w4Rj+kA8n7nFFjpfvbR7dbLLlldwayTLyMlCBDrVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3VCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/9FMu48SgZPNF/UQQE5Hp36THFTIjxpZQpri9lbAhVZQZm07BhuAtvrxMGudlr1K+uquUqqdZHHk4gmM4Aw8uoAo3UIM6MBjAM7zCmyOcF+fd+Zi35pxs5hD+wPn8AcEEjWI=</latexit>

�m ⇠ YLYRY 0⇤
V

16⇡2
v

<latexit sha1_base64="pJMy8VZZCFQ0CsUPmHDUJgY0efE="></latexit>

Expect:

�m ⇠ YLYRY 0⇤
V

16⇡2
v

<latexit sha1_base64="pJMy8VZZCFQ0CsUPmHDUJgY0efE="></latexit>

�⌧µ ⇠ e�m

m2

<latexit sha1_base64="1SUADwx8Ar1D410P0VZJhJbRyQY=">AAACF3icbVBNS8NAEN34WetX1KOXxSJ4kJIUQQUPgh48VrAqNLFstpN26W4SdidCCf0XXvwrXjwo4lVv/hu3NQe/Hgw83pthZl6USWHQ8z6cqemZ2bn5ykJ1cWl5ZdVdW780aa45tHgqU30dMQNSJNBCgRKuMw1MRRKuosHJ2L+6BW1EmlzgMINQsV4iYsEZWqnj1oNTkMhogCzvBCqngRGKBrFmvAAa7NLSV6NC3TRGHbfm1b0J6F/il6RGSjQ77nvQTXmuIEEumTFt38swLJhGwSWMqkFuIGN8wHrQtjRhCkxYTP4a0W2rdGmcalsJ0on6faJgypihimynYtg3v72x+J/XzjE+CAuRZDlCwr8WxbmkmNJxSLQrNHCUQ0sY18LeSnmf2UzQRlm1Ifi/X/5LLht1f69+eL5XOz4q46iQTbJFdohP9skxOSNN0iKc3JEH8kSenXvn0XlxXr9ap5xyZoP8gPP2CZSpnvA=</latexit>

⇠ e YLYRY 0⇤
V

16⇡2

v

m2

<latexit sha1_base64="csZKhCp8fT/NM+2bV3UGfG5vzAE="></latexit>

⇥

⇢
1 +O

✓
v2

m2

◆�

<latexit sha1_base64="/2+9N77TK8e9jmB33cUEVzhtSJw="></latexit>

�⌧µ ⇠ e�m

m2

<latexit sha1_base64="1SUADwx8Ar1D410P0VZJhJbRyQY=">AAACF3icbVBNS8NAEN34WetX1KOXxSJ4kJIUQQUPgh48VrAqNLFstpN26W4SdidCCf0XXvwrXjwo4lVv/hu3NQe/Hgw83pthZl6USWHQ8z6cqemZ2bn5ykJ1cWl5ZdVdW780aa45tHgqU30dMQNSJNBCgRKuMw1MRRKuosHJ2L+6BW1EmlzgMINQsV4iYsEZWqnj1oNTkMhogCzvBCqngRGKBrFmvAAa7NLSV6NC3TRGHbfm1b0J6F/il6RGSjQ77nvQTXmuIEEumTFt38swLJhGwSWMqkFuIGN8wHrQtjRhCkxYTP4a0W2rdGmcalsJ0on6faJgypihimynYtg3v72x+J/XzjE+CAuRZDlCwr8WxbmkmNJxSLQrNHCUQ0sY18LeSnmf2UzQRlm1Ifi/X/5LLht1f69+eL5XOz4q46iQTbJFdohP9skxOSNN0iKc3JEH8kSenXvn0XlxXr9ap5xyZoP8gPP2CZSpnvA=</latexit>

⇠ 0 +
e YLYRY 0⇤

V

16⇡2

v3

m4

<latexit sha1_base64="S49xQEc7M2uJKIFp3UCY59+Lf3Q="></latexit>

Find:

3



Too Fast…

Voloshin [1988]

Lfree =  ̄ i �µ @µ 

<latexit sha1_base64="whd2H7zBrqGlit8TaRoc4jrH24A="></latexit>

= e† i �̄µ @µe+ ec† i �̄µ @µe
c

<latexit sha1_base64="qFVDdxm9quEHiC471nKJYt1ggug="></latexit>

= �†
i i �̄

µ @µ�
i

<latexit sha1_base64="aU3kG5yRkbRilg6091coPYn7/z8=">AAACKHicbVBNSwMxEM3Wr1q/qh69BIvgQcquFFRQLHjxWMF+QLddZtN0G5rsLklWKKU/x4t/xYuIIr36S8xue9DWgYQ3b+ZNMs+POVPatqdWbmV1bX0jv1nY2t7Z3SvuHzRUlEhC6yTikWz5oChnIa1rpjltxZKC8Dlt+sO7tN58olKxKHzUo5h2BAQh6zMC2lBe8fYGu2TAPNZ1exAEVGL3DLP0cn0wiWKBgK4rkoyKQWoG3MtyI+syr1iyy3YWeBk4c1BC86h5xXe3F5FE0FATDkq1HTvWnXE6mHA6KbiJojGQIQS0bWAIgqrOOFt0gk8M08P9SJoTapyxvxVjEEqNhG86BeiBWqyl5H+1dqL7l50xC+NE05DMHuonHOsIp67hHpOUaD4yAIhk5q+YDEAC0cbbgjHBWVx5GTTOy06lfPVQKVWv53bk0RE6RqfIQReoiu5RDdURQc/oFX2gT+vFerO+rOmsNWfNNYfoT1jfPx07pNg=</latexit>

�1 ⌘ e , �2 ⌘ ec

<latexit sha1_base64="S/4RMFzWi356/lihocFUynubU4A=">AAACEXicbZBNSwJBGMdn7c3sbatjlyEJPIjsilBBB6FLR4N8AVdldnzUwdnZbWZWEPErdOmrdOlQRNdu3fo2jatEaX8Y+PN7nodnnr8fcaa043xZqbX1jc2t9HZmZ3dv/8A+PKqpMJYUqjTkoWz4RAFnAqqaaQ6NSAIJfA51f3g9q9dHIBULxZ0eR9AKSF+wHqNEG9Sxcx4dsLaLPbiP2QgD9vI4jz2c4OIPbtOOnXUKTiK8atyFyaKFKh370+uGNA5AaMqJUk3XiXRrQqRmlMM048UKIkKHpA9NYwUJQLUmyUVTfGZIF/dCaZ7QOKG/JyYkUGoc+KYzIHqglmsz+F+tGeveRWvCRBRrEHS+qBdzrEM8iwd3mQSq+dgYQiUzf8V0QCSh2oSYMSG4yyevmlqx4JYKl7elbPlqEUcanaBTlEMuOkdldIMqqIooekBP6AW9Wo/Ws/Vmvc9bU9Zi5hj9kfXxDdkomyc=</latexit>

 =

✓
e
ec†

◆

<latexit sha1_base64="S1hsVDWydi3FIC5t24IDoUhxoCE="></latexit>

Full symmetry of  free Dirac lagrangian: U(2) = U(1)A ⇥ SU(2)V

<latexit sha1_base64="QyIJ37C2cIq2MOzUGchl6lV76aY=">AAACBXicbVBNS8NAEN3Ur1q/oh71sFiE9lKSUlBBoeLFY0VTC20Im+2mXbrZhN2NUEIvXvwrXjwo4tX/4M1/46bNQVsfDDzem2Fmnh8zKpVlfRuFpeWV1bXiemljc2t7x9zda8soEZg4OGKR6PhIEkY5cRRVjHRiQVDoM3Lvj64y//6BCEkjfqfGMXFDNOA0oBgpLXnmoVOpV+EFdCp21buEPUVDIuFtpnptzyxbNWsKuEjsnJRBjpZnfvX6EU5CwhVmSMqubcXKTZFQFDMyKfUSSWKER2hAuppypJe56fSLCTzWSh8GkdDFFZyqvydSFEo5Dn3dGSI1lPNeJv7ndRMVnLop5XGiCMezRUHCoIpgFgnsU0GwYmNNEBZU3wrxEAmElQ6upEOw519eJO16zW7Uzm4a5eZ5HkcRHIAjUAE2OAFNcA1awAEYPIJn8ArejCfjxXg3PmatBSOf2Qd/YHz+ACxClTM=</latexit>

U(2)
m 6=0���! U(1)V

<latexit sha1_base64="3Fx3h/lH3UQYUKEeQ+I5UYt+68Q=">AAACC3icbVBNS8NAEN34WetX1KOXpUVoLyUpBRU8FLx4rGDaQhPCZrtpl242cXejltC7F/+KFw+KePUPePPfuG1z0NYHA4/3ZpiZFySMSmVZ38bK6tr6xmZhq7i9s7u3bx4ctmWcCkwcHLNYdAMkCaOcOIoqRrqJICgKGOkEo8up37kjQtKY36hxQrwIDTgNKUZKS75Zcir1KnQfBB0MFRIivs8i6HJyC60JdCp21W/7ZtmqWTPAZWLnpAxytHzzy+3HOI0IV5ghKXu2lSgvQ0JRzMik6KaSJAiP0ID0NOUoItLLZr9M4IlW+jCMhS6u4Ez9PZGhSMpxFOjOCKmhXPSm4n9eL1XhmZdRnqSKcDxfFKYMqhhOg4F9KghWbKwJwoLqWyEeIoGw0vEVdQj24svLpF2v2Y3a+XWj3LzI4yiAY1ACFWCDU9AEV6AFHIDBI3gGr+DNeDJejHfjY966YuQzR+APjM8fLuCZOw==</latexit>

U(2)
⌧ 6=0��! SU(2)V

<latexit sha1_base64="ILc645hP/q3UFA+6C/bD7t6+GGE=">AAACD3icbVA9SwNBEN3zM8avqKXNYlBiE+5CQAWLgI1lRC8J5I6wt9kkS/b2zt05NRz5Bzb+FRsLRWxt7fw3bj4KTXww8Hhvhpl5QSy4Btv+thYWl5ZXVjNr2fWNza3t3M5uTUeJosylkYhUIyCaCS6ZCxwEa8SKkTAQrB70L0Z+/Y4pzSN5A4OY+SHpSt7hlICRWrkjt1A6xt6D4t0eEKWi+9QDkmBPsltsD/H1yG/VWrm8XbTHwPPEmZI8mqLayn157YgmIZNABdG66dgx+ClRwKlgw6yXaBYT2idd1jRUkpBpPx3/M8SHRmnjTqRMScBj9fdESkKtB2FgOkMCPT3rjcT/vGYCnVM/5TJOgEk6WdRJBIYIj8LBba4YBTEwhFDFza2Y9ogiFEyEWROCM/vyPKmVik65eHZVzlfOp3Fk0D46QAXkoBNUQZeoilxE0SN6Rq/ozXqyXqx362PSumBNZ/bQH1ifP1MdmvA=</latexit>

Mass:

Dipole: = �1

2
(⌧✏ij)F

↵��i
��

j
↵ + h.c.

<latexit sha1_base64="HLXSAPoPZV+ajxwjmvgGdmQ3Wuo="></latexit>

⌧F↵�e�e
c
↵ + h.c.

<latexit sha1_base64="alVU9DYHUmlDL7JuS9C+rCnNRAA=">AAACH3icbZDJSgNBEIZ7XGPcoh69NAZBEIYZERfwIAjiMYJRIROHmk7FNPYsdNeIYcibePFVvHhQRLz5NnbiHNwKGj7+v4rq+qNMSUOe9+GMjU9MTk1XZqqzc/MLi7Wl5XOT5lpgU6Qq1ZcRGFQywSZJUniZaYQ4UngR3RwN/Ytb1EamyRn1M2zHcJ3IrhRAVgprOwFBzo+vigBU1gMeREgw4BiOgOOVCEtnkweEd1T0XOEOwlrdc71R8b/gl1BnZTXC2nvQSUUeY0JCgTEt38uoXYAmKRQOqkFuMANxA9fYsphAjKZdjO4b8HWrdHg31fYlxEfq94kCYmP6cWQ7Y6Ce+e0Nxf+8Vk7dvXYhkywnTMTXom6uOKV8GBbvSI2CVN8CCC3tX7nogQZBNtKqDcH/ffJfON9y/W13/3S7fnhQxlFhq2yNbTCf7bJDdsIarMkEu2eP7Jm9OA/Ok/PqvH21jjnlzAr7Uc7HJ9LEojc=</latexit>

�m✏↵�e�e
c
↵ + h.c.

<latexit sha1_base64="u8yP2FV2j/783x2eBSG4SaQlghc="></latexit>

= �1

2
mij✏

↵��i
��

j
↵ + h.c.

<latexit sha1_base64="jTMlvQPgPYW6H5TWLmjHlRB+w7c="></latexit>

m12 = m21 = m

<latexit sha1_base64="69dYUQZo2n2UT3uxm9bcjRWE7AA=">AAAB/HicbZDNSgMxFIXv1L9a/0a7dBMsgqsyUwoqKBTcuKxga6EdSiZN29AkMyQZYRjqq7hxoYhbH8Sdb2PazkJbDwQ+zr2Xe3PCmDNtPO/bKaytb2xuFbdLO7t7+wfu4VFbR4kitEUiHqlOiDXlTNKWYYbTTqwoFiGnD+HkZlZ/eKRKs0jemzSmgcAjyYaMYGOtvlsW/cyvTdE1slDzF+BWvKo3F1oFP4cK5Gr23a/eICKJoNIQjrXu+l5sggwrwwin01Iv0TTGZIJHtGtRYkF1kM2Pn6JT6wzQMFL2SYPm7u+JDAutUxHaToHNWC/XZuZ/tW5ihhdBxmScGCrJYtEw4chEaJYEGjBFieGpBUwUs7ciMsYKE2PzKtkQ/OUvr0K7VvXr1cu7eqVxlcdRhGM4gTPw4RwacAtNaAGBFJ7hFd6cJ+fFeXc+Fq0FJ58pwx85nz8hE5Mk</latexit>

Possible to have                 but                if  additional d.o.f. respect    �m = 0

<latexit sha1_base64="UHzKta1UDHIbSvqZ6Opc87nivyE=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUEGhoAePFewHNKFstpN26WYTdjdCKf0bXjwo4tU/481/47bNQVsfDDzem2FmXpgKro3rfjuFldW19Y3iZmlre2d3r7x/0NRJphg2WCIS1Q6pRsElNgw3AtupQhqHAlvh8Hbqt55QaZ7IRzNKMYhpX/KIM2qs5Pt3KAwlMbkhbrdccavuDGSZeDmpQI56t/zl9xKWxSgNE1TrjuemJhhTZTgTOCn5mcaUsiHtY8dSSWPUwXh284ScWKVHokTZkobM1N8TYxprPYpD2xlTM9CL3lT8z+tkJroMxlymmUHJ5ouiTBCTkGkApMcVMiNGllCmuL2VsAFVlBkbU8mG4C2+vEyaZ1XvvHr1cF6pXedxFOEIjuEUPLiAGtxDHRrAIIVneIU3J3NenHfnY95acPKZQ/gD5/MHLVeQeA==</latexit>

�⌧ 6= 0

<latexit sha1_base64="mx1CJ4Cv1sN/pe/9ditT+nCEI9E=">AAAB+3icbVDLSgNBEJyNrxhfMR69DAbBU9gVQQUPAT14jGAekF3C7KQ3GTI7u870iiHkV7x4UMSrP+LNv3HyOGhiQUNR1U13V5hKYdB1v53cyura+kZ+s7C1vbO7V9wvNUySaQ51nshEt0JmQAoFdRQooZVqYHEooRkOrid+8xG0EYm6x2EKQcx6SkSCM7RSp1jyb0Aioz6yjPoKHqjbKZbdijsFXSbenJTJHLVO8cvvJjyLQSGXzJi256YYjJhGwSWMC35mIGV8wHrQtlSxGEwwmt4+psdW6dIo0bYU0qn6e2LEYmOGcWg7Y4Z9s+hNxP+8dobRRTASKs0QFJ8tijJJMaGTIGhXaOAoh5YwroW9lfI+04yjjatgQ/AWX14mjdOKd1a5vDsrV6/mceTJITkiJ8Qj56RKbkmN1AknT+SZvJI3Z+y8OO/Ox6w158xnDsgfOJ8/mDCTgQ==</latexit>

SU(2)V

<latexit sha1_base64="yg/5euy8ysD+hNwm7XjBN/8eruA=">AAAB7nicbVBNSwMxEJ31s9avqkcvwSLUS9ktBRU8FLx4rOi2hXYp2TTbhmaTJckKZemP8OJBEa/+Hm/+G9N2D9r6YODx3gwz88KEM21c99tZW9/Y3Nou7BR39/YPDktHxy0tU0WoTySXqhNiTTkT1DfMcNpJFMVxyGk7HN/O/PYTVZpJ8WgmCQ1iPBQsYgQbK7Uf/Ertot/ql8pu1Z0DrRIvJ2XI0eyXvnoDSdKYCkM41rrruYkJMqwMI5xOi71U0wSTMR7SrqUCx1QH2fzcKTq3ygBFUtkSBs3V3xMZjrWexKHtjLEZ6WVvJv7ndVMTXQUZE0lqqCCLRVHKkZFo9jsaMEWJ4RNLMFHM3orICCtMjE2oaEPwll9eJa1a1atXr+/r5cZNHkcBTuEMKuDBJTTgDprgA4ExPMMrvDmJ8+K8Ox+L1jUnnzmBP3A+fwDtEI6m</latexit>

)

<latexit sha1_base64="vQR7CsoBCcPd64yylbZsFGmWG3M=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUMFDwYvHKvYD0lA22027dJMNuxOllP4MLx4U8eqv8ea/cdvmoK0PBh7vzTAzL0ylMOi6305hZXVtfaO4Wdra3tndK+8fNI3KNOMNpqTS7ZAaLkXCGyhQ8naqOY1DyVvh8Gbqtx65NkIlDzhKeRDTfiIiwShaye/ci/4AqdbqqVuuuFV3BrJMvJxUIEe9W/7q9BTLYp4gk9QY33NTDMZUo2CST0qdzPCUsiHtc9/ShMbcBOPZyRNyYpUeiZS2lSCZqb8nxjQ2ZhSHtjOmODCL3lT8z/MzjC6DsUjSDHnC5ouiTBJUZPo/6QnNGcqRJZRpYW8lbEA1ZWhTKtkQvMWXl0nzrOqdV6/uziu16zyOIhzBMZyCBxdQg1uoQwMYKHiGV3hz0Hlx3p2PeWvByWcO4Q+czx+TLZFz</latexit>
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Too Fast… Voloshin [1988]

Possible to have                 but                if  additional d.o.f. respect    �m = 0

<latexit sha1_base64="UHzKta1UDHIbSvqZ6Opc87nivyE=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUEGhoAePFewHNKFstpN26WYTdjdCKf0bXjwo4tU/481/47bNQVsfDDzem2FmXpgKro3rfjuFldW19Y3iZmlre2d3r7x/0NRJphg2WCIS1Q6pRsElNgw3AtupQhqHAlvh8Hbqt55QaZ7IRzNKMYhpX/KIM2qs5Pt3KAwlMbkhbrdccavuDGSZeDmpQI56t/zl9xKWxSgNE1TrjuemJhhTZTgTOCn5mcaUsiHtY8dSSWPUwXh284ScWKVHokTZkobM1N8TYxprPYpD2xlTM9CL3lT8z+tkJroMxlymmUHJ5ouiTBCTkGkApMcVMiNGllCmuL2VsAFVlBkbU8mG4C2+vEyaZ1XvvHr1cF6pXedxFOEIjuEUPLiAGtxDHRrAIIVneIU3J3NenHfnY95acPKZQ/gD5/MHLVeQeA==</latexit>

�⌧ 6= 0

<latexit sha1_base64="mx1CJ4Cv1sN/pe/9ditT+nCEI9E=">AAAB+3icbVDLSgNBEJyNrxhfMR69DAbBU9gVQQUPAT14jGAekF3C7KQ3GTI7u870iiHkV7x4UMSrP+LNv3HyOGhiQUNR1U13V5hKYdB1v53cyura+kZ+s7C1vbO7V9wvNUySaQ51nshEt0JmQAoFdRQooZVqYHEooRkOrid+8xG0EYm6x2EKQcx6SkSCM7RSp1jyb0Aioz6yjPoKHqjbKZbdijsFXSbenJTJHLVO8cvvJjyLQSGXzJi256YYjJhGwSWMC35mIGV8wHrQtlSxGEwwmt4+psdW6dIo0bYU0qn6e2LEYmOGcWg7Y4Z9s+hNxP+8dobRRTASKs0QFJ8tijJJMaGTIGhXaOAoh5YwroW9lfI+04yjjatgQ/AWX14mjdOKd1a5vDsrV6/mceTJITkiJ8Qj56RKbkmN1AknT+SZvJI3Z+y8OO/Ox6w158xnDsgfOJ8/mDCTgQ==</latexit>

SU(2)V

<latexit sha1_base64="yg/5euy8ysD+hNwm7XjBN/8eruA=">AAAB7nicbVBNSwMxEJ31s9avqkcvwSLUS9ktBRU8FLx4rOi2hXYp2TTbhmaTJckKZemP8OJBEa/+Hm/+G9N2D9r6YODx3gwz88KEM21c99tZW9/Y3Nou7BR39/YPDktHxy0tU0WoTySXqhNiTTkT1DfMcNpJFMVxyGk7HN/O/PYTVZpJ8WgmCQ1iPBQsYgQbK7Uf/Ertot/ql8pu1Z0DrRIvJ2XI0eyXvnoDSdKYCkM41rrruYkJMqwMI5xOi71U0wSTMR7SrqUCx1QH2fzcKTq3ygBFUtkSBs3V3xMZjrWexKHtjLEZ6WVvJv7ndVMTXQUZE0lqqCCLRVHKkZFo9jsaMEWJ4RNLMFHM3orICCtMjE2oaEPwll9eJa1a1atXr+/r5cZNHkcBTuEMKuDBJTTgDprgA4ExPMMrvDmJ8+K8Ox+L1jUnnzmBP3A+fwDtEI6m</latexit>

)

<latexit sha1_base64="vQR7CsoBCcPd64yylbZsFGmWG3M=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUMFDwYvHKvYD0lA22027dJMNuxOllP4MLx4U8eqv8ea/cdvmoK0PBh7vzTAzL0ylMOi6305hZXVtfaO4Wdra3tndK+8fNI3KNOMNpqTS7ZAaLkXCGyhQ8naqOY1DyVvh8Gbqtx65NkIlDzhKeRDTfiIiwShaye/ci/4AqdbqqVuuuFV3BrJMvJxUIEe9W/7q9BTLYp4gk9QY33NTDMZUo2CST0qdzPCUsiHtc9/ShMbcBOPZyRNyYpUeiZS2lSCZqb8nxjQ2ZhSHtjOmODCL3lT8z/MzjC6DsUjSDHnC5ouiTBJUZPo/6QnNGcqRJZRpYW8lbEA1ZWhTKtkQvMWXl0nzrOqdV6/uziu16zyOIhzBMZyCBxdQg1uoQwMYKHiGV3hz0Hlx3p2PeWvByWcO4Q+czx+TLZFz</latexit>

Used by Voloshin to build models 
with large         but tiny�⌧⌫

<latexit sha1_base64="feN1OvxnfcpWHU2tJy5EBrCt1vM=">AAAB+HicbVDLSgNBEJyNrxgfiXr0MhgET2FXAip4COjBYwTzgOyyzE5mkyGzs8tMjxCXfIkXD4p49VO8+TdOHgdNLGgoqrrp7ooywTW47rdTWFvf2Nwqbpd2dvf2y5WDw7ZOjaKsRVORqm5ENBNcshZwEKybKUaSSLBONLqZ+p1HpjRP5QOMMxYkZCB5zCkBK4WVsn/LBBDsAzGhL01Yqbo1dwa8SrwFqaIFmmHly++n1CRMAhVE657nZhDkRAGngk1KvtEsI3REBqxnqSQJ00E+O3yCT63Sx3GqbEnAM/X3RE4SrcdJZDsTAkO97E3F/7yegfgyyLnMDDBJ54tiIzCkeJoC7nPFKIixJYQqbm/FdEgUoWCzKtkQvOWXV0n7vObVa1f39WrjehFHER2jE3SGPHSBGugONVELUWTQM3pFb86T8+K8Ox/z1oKzmDlCf+B8/gBroJLx</latexit>

m⌫

<latexit sha1_base64="zqYTkPiOSN4jHZCMyS5PHXiM3X8=">AAAB7HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoIKHgBePEdwkkCxhdjKbDJmZXeYhhCXf4MWDIl79IG/+jZNkD5pY0FBUddPdFWecaeP7315pbX1jc6u8XdnZ3ds/qB4etXRqFaEhSXmqOjHWlDNJQ8MMp51MUSxiTtvx+G7mt5+o0iyVj2aS0UjgoWQJI9g4KRT9nrT9as2v+3OgVRIUpAYFmv3qV2+QEiuoNIRjrbuBn5kox8owwum00rOaZpiM8ZB2HZVYUB3l82On6MwpA5SkypU0aK7+nsix0HoiYtcpsBnpZW8m/ud1rUmuo5zJzBoqyWJRYjkyKZp9jgZMUWL4xBFMFHO3IjLCChPj8qm4EILll1dJ66IeXNZvHi5rjdsijjKcwCmcQwBX0IB7aEIIBBg8wyu8edJ78d69j0VryStmjuEPvM8f4teOvQ==</latexit>

On compatibility of small mass with large 
magnetic moment of neutrino

M. B. Voloshin [1988]

Inspired by experimental anomaly suggesting that solar neutrino flux 
undergoes time-variations anti-correlated with solar magnetic activity

However…                  and                cannot be explained by unbroken subgroup�m 6= 0

<latexit sha1_base64="fnSRMqg7DymTlVEzLTd0tobmo3I=">AAAB+HicbVBNSwMxEM3Wr1o/uurRS7AInsquCCp4KOjBYwX7Ad2lZNPZNjTJrklWqKW/xIsHRbz6U7z5b0zbPWjrg4HHezPMzItSzrTxvG+nsLK6tr5R3Cxtbe/slt29/aZOMkWhQROeqHZENHAmoWGY4dBOFRARcWhFw+up33oEpVki780ohVCQvmQxo8RYqeuWgxvghmCBAwkP2Ou6Fa/qzYCXiZ+TCspR77pfQS+hmQBpKCdad3wvNeGYKMMoh0kpyDSkhA5JHzqWSiJAh+PZ4RN8bJUejhNlSxo8U39PjInQeiQi2ymIGehFbyr+53UyE1+EYybTzICk80VxxrFJ8DQF3GMKqOEjSwhVzN6K6YAoQo3NqmRD8BdfXibN06p/Vr28O6vUrvI4iugQHaET5KNzVEO3qI4aiKIMPaNX9OY8OS/Ou/Mxby04+cwB+gPn8wc8LZIq</latexit>

�⌧ = 0

<latexit sha1_base64="zVaQu7yoVaVIzEcQjiQ44hnqE5c=">AAAB+HicbVBNSwMxEM3Wr1o/WvXoJVgET2VXBBUUCnrwWMF+QHcp2TTbhmazSzIR6tJf4sWDIl79Kd78N6btHrT1wcDjvRlm5oWp4Bpc99sprKyurW8UN0tb2zu75crefksnRlHWpIlIVCckmgkuWRM4CNZJFSNxKFg7HN1M/fYjU5on8gHGKQtiMpA84pSAlXqVsn/LBBDsAzH4Gru9StWtuTPgZeLlpIpyNHqVL7+fUBMzCVQQrbuem0KQEQWcCjYp+UazlNARGbCupZLETAfZ7PAJPrZKH0eJsiUBz9TfExmJtR7Hoe2MCQz1ojcV//O6BqKLIOMyNcAknS+KjMCQ4GkKuM8VoyDGlhCquL0V0yFRhILNqmRD8BZfXiat05p3Vru8P6vWr/I4iugQHaET5KFzVEd3qIGaiCKDntErenOenBfn3fmYtxacfOYA/YHz+QP89ZIA</latexit>
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M /
Z
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(✏ · k)(k · p)

(k2)2
f 0[k2] /

Z 1

0

du

u
uf 0[u]

<latexit sha1_base64="vpK1shCmjqKkM8gxN1PuWTVQJ+o="></latexit>

= f(1)� f(0)

<latexit sha1_base64="GxIjGCD1zW8Aj9Zm9PlSH+0PjXY=">AAAB+3icbZDLSgMxFIbP1Futt7EudREsQruwzIiggkLBjcsK9gJtKZk004ZmMkOSEYfSZ+gbuHGhiFtfwEdw54O4N70stPWHwMd/zuGc/F7EmdKO82WllpZXVtfS65mNza3tHXs3W1VhLAmtkJCHsu5hRTkTtKKZ5rQeSYoDj9Oa178e12v3VCoWijudRLQV4K5gPiNYG6ttZ6+Qn28y4eukgI4NO4W2nXOKzkRoEdwZ5EoHo2b++2NUbtufzU5I4oAKTThWquE6kW4NsNSMcDrMNGNFI0z6uEsbBgUOqGoNJrcP0ZFxOsgPpXlCo4n7e2KAA6WSwDOdAdY9NV8bm//VGrH2z1sDJqJYU0Gmi/yYIx2icRCowyQlmicGMJHM3IpID0tMtIkrY0Jw57+8CNWTontavLg1aVzCVGnYh0PIgwtnUIIbKEMFCDzAIzzDizW0nqxX623amrJmM3vwR9b7D749lgQ=</latexit>

A total derivative?
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FIG. 1. Leading diagrams for (g � 2)µ. While these diagrams naively generate dimension-six operators,

the bottom diagram, and the sum of the top two diagrams, actually give vanishing leading contribution to

(g � 2)µ.

GeV for perturbative couplings and so are excluded by direct LHC searches. We hence focus on the

direct left-right mixing operators. We naively expect that the dominant contribution comes from

the correction around the energy scale mS ,mL � mW , so we use the Higgs picture and consider

the diagrams in Fig. 1 that would generate a dimension-six operator H`D2ec. The contribution of

the diagrams to (g � 2)µ, however, vanishes as we show below.

It is easy to see that the contribution to (g � 2)µ from ✏µq⌫�µ⌫ is absent; putting pµ ! 0 the

only linear dependence on qµ comes through the photon vertex and vanishes since ✏ · q = 0. We

may thus put q = 0 and see the dependence on p in order to compute the correction to (g � 2)µ.

The correction from the bottom diagram is proportional to
Z

d4k

(2⇡)4
✏ · k

(k2)2
f
⇣
(k + p)2

⌘
, f(u) =

u

(u+m2
L
)(u+m2

S
)
, (5)

where we have performed the Wick rotation. The correction from the top two diagrams is propor-

tional to

Z
d4k
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(k2)2

0

@ 1⇣
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S
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1⇣
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S

⌘ �
p2 +m2

L

�

1

A . (6)

To compute (g � 2)µ, it is enough to see the terms linear in p, so one may put p2 = 0 in the L

propagator in the second term. Because of the partial cancellation between the two terms, the

M /
Z

d4k
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✏ · k
(k2)2

f
⇥
(k + p)2
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Cancellation across scales
Arkani-Hamed, Harigaya [2106.01373]

Integral vanishes due to equal and opposite 
contributions at different scales,        and       .mL
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FIG. 2. The leading order loop integrand for (g� 2)µ. The integral vanishes due to a cancellation between

opposite sign contributions around the scales mL,mS of the heavy fermions, as guaranteed by the fact that

the integrand is a total derivatve vanising at both zero and infinity. To clarify the structure of the integrand,

we take mL = 103mS .

correction to (g � 2)µ from the top two diagrams is also proportional to Eq. (5).

Expanding the integrand in Eq. (5) to the linear order in p, the correction to (g � 2)µ is

proportional to the integral

Z 1

0

du

u
uf 0(u), (7)

where u = k2. The integral of the total derivative f 0(u) vanishes since f(1) = f(0) = 0. The fact

that f(1) ! 0 is an obvious consequence of dimensional analysis/UV calculability of (g � 2)µ,

while the fact that f(0) ! 0 is slightly more interesting. Mechanically, the explicit factor of u in the

numerator of f(u) straightforwardly appears in the bottom diagram of Fig. 1, while it arises from

a partial cancellation between the top two diagrams. In both cases there is a simple reason why

we must have that f(0) = 0: upon integrating out the massive leptons at tree-level and working

at zero external momentum, the operator with no derivatives (`H†)HHec identically vanishes due

to anti-symmetric contraction of the SU(2) indices in HH.

We have understood why the full one-loop integral for (g � 2)µ is obviously zero, being a total

derivative vanishing in both the deep IR and UV, but it is also instructive to look at the energy

dependence of the loop integrand to see how this happens more explicitly. The loop integrand is

plotted in Fig. 2, where to better illustrate the point, mL is taken to be much larger than mS . We

see that there are two contributions at widely di↵erent scales, near mS and mL, which “conspire”

to cancel exactly. Analytically, we can see this exact cancellation between S and L contributions

uf 0(u)
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Weird! Not the usual scale-by-scale cancellation that 
would be enforced by an unbroken symmetry…
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<latexit sha1_base64="QGfb1ep7qCKsc2pCepmdZiiVblo=">AAAB+XicbVBNSwMxEM3Wr1q/Vj16CRZBPJRdKajgoeDFYwX7Ad21ZNO0Dc1uQjJbKEv/iRcPinj1n3jz35i2e9DWBwOP92aYmRcpwQ143rdTWFvf2Nwqbpd2dvf2D9zDo6aRqaasQaWQuh0RwwRPWAM4CNZWmpE4EqwVje5mfmvMtOEyeYSJYmFMBgnvc0rASl3XDZSWCiQOYMiAPF103bJX8ebAq8TPSRnlqHfdr6AnaRqzBKggxnR8T0GYEQ2cCjYtBalhitARGbCOpQmJmQmz+eVTfGaVHu5LbSsBPFd/T2QkNmYSR7YzJjA0y95M/M/rpNC/DjOeqBRYQheL+qnA9tNZDLjHNaMgJpYQqrm9FdMh0YSCDatkQ/CXX14lzcuKX63cPFTLtds8jiI6QafoHPnoCtXQPaqjBqJojJ7RK3pzMufFeXc+Fq0FJ585Rn/gfP4ARJ6Taw==</latexit>

8

Gauge to Mass Basis

L

<latexit sha1_base64="d49OKR561VpN5sILc3iaIDdA5T0=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoOQKtxJQO0CNhYWCZgPSI6wt5lL1uztHbt7Qgj5BTYWitj6k+z8N26SKzTxwcDjvRlm5gWJ4Nq47reT29jc2t7J7xb29g8Oj4rHJy0dp4phk8UiVp2AahRcYtNwI7CTKKRRILAdjG/nfvsJleaxfDCTBP2IDiUPOaPGSo37frHkVtwFyDrxMlKCDPV+8as3iFkaoTRMUK27npsYf0qV4UzgrNBLNSaUjekQu5ZKGqH2p4tDZ+TCKgMSxsqWNGSh/p6Y0kjrSRTYzoiakV715uJ/Xjc14bU/5TJJDUq2XBSmgpiYzL8mA66QGTGxhDLF7a2EjaiizNhsCjYEb/XlddK6rHjVyk2jWqqVszjycAbnUAYPrqAGd1CHJjBAeIZXeHMenRfn3flYtuacbOYU/sD5/AGfl4zC</latexit>

Sc

<latexit sha1_base64="e9pDoSgDC2lzjKiHv5LXj8FgFnw=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMxDwgWcPspDcZMju7zMwKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mHGCfkQHkoecUWOlev2R9Yolt+zOQVaJl5ESZKj1il/dfszSCKVhgmrd8dzE+BOqDGcCp4VuqjGhbEQH2LFU0gi1P5mfOiVnVumTMFa2pCFz9ffEhEZaj6PAdkbUDPWyNxP/8zqpCa/9CZdJalCyxaIwFcTEZPY36XOFzIixJZQpbm8lbEgVZcamU7AheMsvr5LmZdmrlG/uK6XqeRZHHk7gFC7Agyuowh3UoAEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AGQmNnA==</latexit>

H

<latexit sha1_base64="3iBhUisyid8vOkUpR+RHPEbnKUk=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvOSYgHlAsoTZSScZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3BbHg2rjut5Pb2Nza3snvFvb2Dw6PiscnLR0limGTRSJSnYBqFFxi03AjsBMrpGEgsB1M7ud++wmV5pF8MNMY/ZCOJB9yRo2VGrV+seSW3QXIOvEyUoIM9X7xqzeIWBKiNExQrbueGxs/pcpwJnBW6CUaY8omdIRdSyUNUfvp4tAZubDKgAwjZUsaslB/T6Q01HoaBrYzpGasV725+J/XTczw1k+5jBODki0XDRNBTETmX5MBV8iMmFpCmeL2VsLGVFFmbDYFG4K3+vI6aV2XvUr5rlEpVS+zOPJwBudwBR7cQBVqUIcmMEB4hld4cx6dF+fd+Vi25pxs5hT+wPn8AZjtjLw=</latexit>

e

<latexit sha1_base64="h3uNxW54NoNcdeHeZ+KylB0Ciqw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O2vrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3cxvP6HSPJYPZpKgH9Gh5CFn1Fipgf1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpaVxWvWrltVMu1izyOApzCGVyCB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwBxOGM2Q==</latexit>

ec

<latexit sha1_base64="LtuJ0dGr+fzibL0KNDMd8o/UQqc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8eK9gPaWDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHssHM07Qj+hA8pAzaqx0j4+sVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Njt1Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/yMyyQ1KNl8UZgKYmIy/Zv0uUJmxNgSyhS3txI2pIoyY9Mp2hC8xZeXSfOi4lUr13fVcu0sj6MAx3AC5+DBJdTgFurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwA0dY2u</latexit>

�

<latexit sha1_base64="4NtU1tFdEzDpWiRivEBbcKRPrEw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMYB6QLGF2MpuMmccyMyuEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEo1oU2iuNKdCBvKmaRNyyynnURTLCJO29H4dua3n6g2TMkHO0loKPBQspgRbJ3U6g2xELhfrvhVfw60SoKcVCBHo1/+6g0USQWVlnBsTDfwExtmWFtGOJ2WeqmhCSZjPKRdRyUW1ITZ/NopOnPKAMVKu5IWzdXfExkWxkxE5DoFtiOz7M3E/7xuauPrMGMySS2VZLEoTjmyCs1eRwOmKbF84ggmmrlbERlhjYl1AZVcCMHyy6ukdVkNatWb+1qlfp7HUYQTOIULCOAK6nAHDWgCgUd4hld485T34r17H4vWgpfPHMMfeJ8/gl+PBQ==</latexit>

H

<latexit sha1_base64="3iBhUisyid8vOkUpR+RHPEbnKUk=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvOSYgHlAsoTZSScZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3BbHg2rjut5Pb2Nza3snvFvb2Dw6PiscnLR0limGTRSJSnYBqFFxi03AjsBMrpGEgsB1M7ud++wmV5pF8MNMY/ZCOJB9yRo2VGrV+seSW3QXIOvEyUoIM9X7xqzeIWBKiNExQrbueGxs/pcpwJnBW6CUaY8omdIRdSyUNUfvp4tAZubDKgAwjZUsaslB/T6Q01HoaBrYzpGasV725+J/XTczw1k+5jBODki0XDRNBTETmX5MBV8iMmFpCmeL2VsLGVFFmbDYFG4K3+vI6aV2XvUr5rlEpVS+zOPJwBudwBR7cQBVqUIcmMEB4hld4cx6dF+fd+Vi25pxs5hT+wPn8AZjtjLw=</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

p

<latexit sha1_base64="9K9KA9VZTSkSZeaUIwTK7aEqat0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZjIoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX1atXbZq1SJ3kcRTiDc7gED66hDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwB07+M3g==</latexit>

p+ q

<latexit sha1_base64="pTuPTFLd5S+xlxAHXtO1+0fF9Mc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN4KXjxWtB/QhrLZbtqlm03cnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVA44T7kd0oEQoGEUr3Sfnj71S2a24M5Bl4uWkDDnqvdJXtx+zNOIKmaTGdDw3QT+jGgWTfFLspoYnlI3ogHcsVTTixs9mp07IqVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbzyM6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdoQvMWXl0nzouJVK9d31XKN5HEU4BhO4Aw8uIQa3EIdGsBgAM/wCm+OdF6cd+dj3rri5DNH8AfO5w8LIo2O</latexit>

q

<latexit sha1_base64="9Awyto0r02+d8Wm/jpKT4A6aPes=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YFuhDWWznbRrN5u4uxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGr+4BqFFxiy3Aj8D5RSKNAYCcY38z8zhMqzWN5ZyYJ+hEdSh5yRo2Vmo/9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU145WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdVr1a9btYqdZLHUYQTOIVz8OAS6nALDWgBA4RneIU358F5cd6dj0VrwclnjuEPnM8f1UOM3w==</latexit>

k � p

<latexit sha1_base64="1n2573catQxWkh4WlDA5QtG1iVg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgnorePFY0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8NJME/YgOJQ85o8ZKD+OLpF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrsurVqjf3tUqd5HEU4QRO4Rw8uII63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcFCo2K</latexit>

k � p� q

<latexit sha1_base64="H8r4QG/r8ycTSUhcgtuMGOrbR14=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4aUmkoN4KXjxWMG2hDWWznbRLN5u4uxFK6W/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz321lb39jc2i7sFHf39g8OS0fHTZ1kiqHPEpGodkg1Ci7RN9wIbKcKaRwKbIWj25nfekKleSIfzDjFIKYDySPOqLGSP6qklcdeqexW3TnIKvFyUoYcjV7pq9tPWBajNExQrTuem5pgQpXhTOC02M00ppSN6AA7lkoaow4m82On5NwqfRIlypY0ZK7+npjQWOtxHNrOmJqhXvZm4n9eJzPRdTDhMs0MSrZYFGWCmITMPid9rpAZMbaEMsXtrYQNqaLM2HyKNgRv+eVV0ryserXqzX2tXCd5HAU4hTO4AA+uoA530AAfGHB4hld4c6Tz4rw7H4vWNSefOYE/cD5/AECgjjw=</latexit>

L

<latexit sha1_base64="d49OKR561VpN5sILc3iaIDdA5T0=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoOQKtxJQO0CNhYWCZgPSI6wt5lL1uztHbt7Qgj5BTYWitj6k+z8N26SKzTxwcDjvRlm5gWJ4Nq47reT29jc2t7J7xb29g8Oj4rHJy0dp4phk8UiVp2AahRcYtNwI7CTKKRRILAdjG/nfvsJleaxfDCTBP2IDiUPOaPGSo37frHkVtwFyDrxMlKCDPV+8as3iFkaoTRMUK27npsYf0qV4UzgrNBLNSaUjekQu5ZKGqH2p4tDZ+TCKgMSxsqWNGSh/p6Y0kjrSRTYzoiakV715uJ/Xjc14bU/5TJJDUq2XBSmgpiYzL8mA66QGTGxhDLF7a2EjaiizNhsCjYEb/XlddK6rHjVyk2jWqqVszjycAbnUAYPrqAGd1CHJjBAeIZXeHMenRfn3flYtuacbOYU/sD5/AGfl4zC</latexit>

Sc

<latexit sha1_base64="e9pDoSgDC2lzjKiHv5LXj8FgFnw=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMxDwgWcPspDcZMju7zMwKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mHGCfkQHkoecUWOlev2R9Yolt+zOQVaJl5ESZKj1il/dfszSCKVhgmrd8dzE+BOqDGcCp4VuqjGhbEQH2LFU0gi1P5mfOiVnVumTMFa2pCFz9ffEhEZaj6PAdkbUDPWyNxP/8zqpCa/9CZdJalCyxaIwFcTEZPY36XOFzIixJZQpbm8lbEgVZcamU7AheMsvr5LmZdmrlG/uK6XqeRZHHk7gFC7Agyuowh3UoAEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AGQmNnA==</latexit>

H

<latexit sha1_base64="3iBhUisyid8vOkUpR+RHPEbnKUk=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvOSYgHlAsoTZSScZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3BbHg2rjut5Pb2Nza3snvFvb2Dw6PiscnLR0limGTRSJSnYBqFFxi03AjsBMrpGEgsB1M7ud++wmV5pF8MNMY/ZCOJB9yRo2VGrV+seSW3QXIOvEyUoIM9X7xqzeIWBKiNExQrbueGxs/pcpwJnBW6CUaY8omdIRdSyUNUfvp4tAZubDKgAwjZUsaslB/T6Q01HoaBrYzpGasV725+J/XTczw1k+5jBODki0XDRNBTETmX5MBV8iMmFpCmeL2VsLGVFFmbDYFG4K3+vI6aV2XvUr5rlEpVS+zOPJwBudwBR7cQBVqUIcmMEB4hld4cx6dF+fd+Vi25pxs5hT+wPn8AZjtjLw=</latexit>

e

<latexit sha1_base64="h3uNxW54NoNcdeHeZ+KylB0Ciqw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O2vrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3cxvP6HSPJYPZpKgH9Gh5CFn1Fipgf1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpaVxWvWrltVMu1izyOApzCGVyCB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwBxOGM2Q==</latexit>

ec

<latexit sha1_base64="LtuJ0dGr+fzibL0KNDMd8o/UQqc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8eK9gPaWDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHssHM07Qj+hA8pAzaqx0j4+sVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Njt1Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/yMyyQ1KNl8UZgKYmIy/Zv0uUJmxNgSyhS3txI2pIoyY9Mp2hC8xZeXSfOi4lUr13fVcu0sj6MAx3AC5+DBJdTgFurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwA0dY2u</latexit>

�

<latexit sha1_base64="4NtU1tFdEzDpWiRivEBbcKRPrEw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMYB6QLGF2MpuMmccyMyuEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEo1oU2iuNKdCBvKmaRNyyynnURTLCJO29H4dua3n6g2TMkHO0loKPBQspgRbJ3U6g2xELhfrvhVfw60SoKcVCBHo1/+6g0USQWVlnBsTDfwExtmWFtGOJ2WeqmhCSZjPKRdRyUW1ITZ/NopOnPKAMVKu5IWzdXfExkWxkxE5DoFtiOz7M3E/7xuauPrMGMySS2VZLEoTjmyCs1eRwOmKbF84ggmmrlbERlhjYl1AZVcCMHyy6ukdVkNatWb+1qlfp7HUYQTOIULCOAK6nAHDWgCgUd4hld485T34r17H4vWgpfPHMMfeJ8/gl+PBQ==</latexit>

H

<latexit sha1_base64="3iBhUisyid8vOkUpR+RHPEbnKUk=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvOSYgHlAsoTZSScZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3BbHg2rjut5Pb2Nza3snvFvb2Dw6PiscnLR0limGTRSJSnYBqFFxi03AjsBMrpGEgsB1M7ud++wmV5pF8MNMY/ZCOJB9yRo2VGrV+seSW3QXIOvEyUoIM9X7xqzeIWBKiNExQrbueGxs/pcpwJnBW6CUaY8omdIRdSyUNUfvp4tAZubDKgAwjZUsaslB/T6Q01HoaBrYzpGasV725+J/XTczw1k+5jBODki0XDRNBTETmX5MBV8iMmFpCmeL2VsLGVFFmbDYFG4K3+vI6aV2XvUr5rlEpVS+zOPJwBudwBR7cQBVqUIcmMEB4hld4cx6dF+fd+Vi25pxs5hT+wPn8AZjtjLw=</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

p

<latexit sha1_base64="9K9KA9VZTSkSZeaUIwTK7aEqat0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZjIoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX1atXbZq1SJ3kcRTiDc7gED66hDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwB07+M3g==</latexit>

p+ q

<latexit sha1_base64="pTuPTFLd5S+xlxAHXtO1+0fF9Mc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN4KXjxWtB/QhrLZbtqlm03cnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVA44T7kd0oEQoGEUr3Sfnj71S2a24M5Bl4uWkDDnqvdJXtx+zNOIKmaTGdDw3QT+jGgWTfFLspoYnlI3ogHcsVTTixs9mp07IqVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbzyM6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdoQvMWXl0nzouJVK9d31XKN5HEU4BhO4Aw8uIQa3EIdGsBgAM/wCm+OdF6cd+dj3rri5DNH8AfO5w8LIo2O</latexit>

q

<latexit sha1_base64="9Awyto0r02+d8Wm/jpKT4A6aPes=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YFuhDWWznbRrN5u4uxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGr+4BqFFxiy3Aj8D5RSKNAYCcY38z8zhMqzWN5ZyYJ+hEdSh5yRo2Vmo/9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU145WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdVr1a9btYqdZLHUYQTOIVz8OAS6nALDWgBA4RneIU358F5cd6dj0VrwclnjuEPnM8f1UOM3w==</latexit>

k � p

<latexit sha1_base64="1n2573catQxWkh4WlDA5QtG1iVg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgnorePFY0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8NJME/YgOJQ85o8ZKD+OLpF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrsurVqjf3tUqd5HEU4QRO4Rw8uII63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcFCo2K</latexit>

k � p� q

<latexit sha1_base64="H8r4QG/r8ycTSUhcgtuMGOrbR14=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4aUmkoN4KXjxWMG2hDWWznbRLN5u4uxFK6W/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz321lb39jc2i7sFHf39g8OS0fHTZ1kiqHPEpGodkg1Ci7RN9wIbKcKaRwKbIWj25nfekKleSIfzDjFIKYDySPOqLGSP6qklcdeqexW3TnIKvFyUoYcjV7pq9tPWBajNExQrTuem5pgQpXhTOC02M00ppSN6AA7lkoaow4m82On5NwqfRIlypY0ZK7+npjQWOtxHNrOmJqhXvZm4n9eJzPRdTDhMs0MSrZYFGWCmITMPid9rpAZMbaEMsXtrYQNqaLM2HyKNgRv+eVV0ryserXqzX2tXCd5HAU4hTO4AA+uoA530AAfGHB4hld4c6Tz4rw7H4vWNSefOYE/cD5/AECgjjw=</latexit>

S

<latexit sha1_base64="Q8LhbWoOYxFz1p22p31ExuZNBSg=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHhM0DwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mHGCfkQHkoecUWOl+n2vWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rw2p9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6WvUr5pl4pVc+zOPJwAqdwAR5cQRXuoAYNYIDwDK/w5jw6L86787FozTnZzDH8gfP5A6mZjMc=</latexit>

Lc

<latexit sha1_base64="Jl8ko05PEyLxTJml9CRH0e46i0A=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNiFe4koHYBGwuLiOYDkjPsbSbJkr29Y3dPCEd+go2FIrb+Ijv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xCpXkkH8w4Rj+kA8n7nFFjpfvbR9YtltyyOwNZJl5GSpCh1i1+dXoRS0KUhgmqddtzY+OnVBnOBE4KnURjTNmIDrBtqaQhaj+dnTohJ1bpkX6kbElDZurviZSGWo/DwHaG1Az1ojcV//Paielf+imXcWJQsvmifiKIicj0b9LjCpkRY0soU9zeStiQKsqMTadgQ/AWX14mjfOyVylf3VVK1dMsjjwcwTGcgQcXUIUbqEEdGAzgGV7hzRHOi/PufMxbc042cwh/4Hz+AA5fjZU=</latexit>

(a)

<latexit sha1_base64="M29tkeFiftyPUpT/+ATX2SJVXgc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSLUS0mkoN4KXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777aytb2xubRd2irt7+weHpaPjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GtzO//YRK81g+mkmCfkSHkoecUWOlhwq96JfKbtWdg6wSLydlyNHol756g5ilEUrDBNW667mJ8TOqDGcCp8VeqjGhbEyH2LVU0gi1n81PnZJzqwxIGCtb0pC5+nsio5HWkyiwnRE1I73szcT/vG5qwms/4zJJDUq2WBSmgpiYzP4mA66QGTGxhDLF7a2EjaiizNh0ijYEb/nlVdK6rHq16s19rVyv5HEU4BTOoAIeXEEd7qABTWAwhGd4hTdHOC/Ou/OxaF1z8pkT+APn8weEuY08</latexit>

Sc

<latexit sha1_base64="e9pDoSgDC2lzjKiHv5LXj8FgFnw=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMxDwgWcPspDcZMju7zMwKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mHGCfkQHkoecUWOlev2R9Yolt+zOQVaJl5ESZKj1il/dfszSCKVhgmrd8dzE+BOqDGcCp4VuqjGhbEQH2LFU0gi1P5mfOiVnVumTMFa2pCFz9ffEhEZaj6PAdkbUDPWyNxP/8zqpCa/9CZdJalCyxaIwFcTEZPY36XOFzIixJZQpbm8lbEgVZcamU7AheMsvr5LmZdmrlG/uK6XqeRZHHk7gFC7Agyuowh3UoAEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AGQmNnA==</latexit>

e

<latexit sha1_base64="h3uNxW54NoNcdeHeZ+KylB0Ciqw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O2vrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3cxvP6HSPJYPZpKgH9Gh5CFn1Fipgf1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpaVxWvWrltVMu1izyOApzCGVyCB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwBxOGM2Q==</latexit>

ec

<latexit sha1_base64="LtuJ0dGr+fzibL0KNDMd8o/UQqc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8eK9gPaWDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHssHM07Qj+hA8pAzaqx0j4+sVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Njt1Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/yMyyQ1KNl8UZgKYmIy/Zv0uUJmxNgSyhS3txI2pIoyY9Mp2hC8xZeXSfOi4lUr13fVcu0sj6MAx3AC5+DBJdTgFurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwA0dY2u</latexit>

�

<latexit sha1_base64="4NtU1tFdEzDpWiRivEBbcKRPrEw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMYB6QLGF2MpuMmccyMyuEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEo1oU2iuNKdCBvKmaRNyyynnURTLCJO29H4dua3n6g2TMkHO0loKPBQspgRbJ3U6g2xELhfrvhVfw60SoKcVCBHo1/+6g0USQWVlnBsTDfwExtmWFtGOJ2WeqmhCSZjPKRdRyUW1ITZ/NopOnPKAMVKu5IWzdXfExkWxkxE5DoFtiOz7M3E/7xuauPrMGMySS2VZLEoTjmyCs1eRwOmKbF84ggmmrlbERlhjYl1AZVcCMHyy6ukdVkNatWb+1qlfp7HUYQTOIULCOAK6nAHDWgCgUd4hld485T34r17H4vWgpfPHMMfeJ8/gl+PBQ==</latexit>

H

<latexit sha1_base64="3iBhUisyid8vOkUpR+RHPEbnKUk=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvOSYgHlAsoTZSScZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3BbHg2rjut5Pb2Nza3snvFvb2Dw6PiscnLR0limGTRSJSnYBqFFxi03AjsBMrpGEgsB1M7ud++wmV5pF8MNMY/ZCOJB9yRo2VGrV+seSW3QXIOvEyUoIM9X7xqzeIWBKiNExQrbueGxs/pcpwJnBW6CUaY8omdIRdSyUNUfvp4tAZubDKgAwjZUsaslB/T6Q01HoaBrYzpGasV725+J/XTczw1k+5jBODki0XDRNBTETmX5MBV8iMmFpCmeL2VsLGVFFmbDYFG4K3+vI6aV2XvUr5rlEpVS+zOPJwBudwBR7cQBVqUIcmMEB4hld4cx6dF+fd+Vi25pxs5hT+wPn8AZjtjLw=</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

p

<latexit sha1_base64="9K9KA9VZTSkSZeaUIwTK7aEqat0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZjIoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX1atXbZq1SJ3kcRTiDc7gED66hDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwB07+M3g==</latexit>

p+ q

<latexit sha1_base64="pTuPTFLd5S+xlxAHXtO1+0fF9Mc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN4KXjxWtB/QhrLZbtqlm03cnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVA44T7kd0oEQoGEUr3Sfnj71S2a24M5Bl4uWkDDnqvdJXtx+zNOIKmaTGdDw3QT+jGgWTfFLspoYnlI3ogHcsVTTixs9mp07IqVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbzyM6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdoQvMWXl0nzouJVK9d31XKN5HEU4BhO4Aw8uIQa3EIdGsBgAM/wCm+OdF6cd+dj3rri5DNH8AfO5w8LIo2O</latexit>

q

<latexit sha1_base64="9Awyto0r02+d8Wm/jpKT4A6aPes=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YFuhDWWznbRrN5u4uxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGr+4BqFFxiy3Aj8D5RSKNAYCcY38z8zhMqzWN5ZyYJ+hEdSh5yRo2Vmo/9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU145WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdVr1a9btYqdZLHUYQTOIVz8OAS6nALDWgBA4RneIU358F5cd6dj0VrwclnjuEPnM8f1UOM3w==</latexit>

k � p

<latexit sha1_base64="1n2573catQxWkh4WlDA5QtG1iVg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgnorePFY0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8NJME/YgOJQ85o8ZKD+OLpF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrsurVqjf3tUqd5HEU4QRO4Rw8uII63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcFCo2K</latexit>

k � p� q

<latexit sha1_base64="H8r4QG/r8ycTSUhcgtuMGOrbR14=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4aUmkoN4KXjxWMG2hDWWznbRLN5u4uxFK6W/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz321lb39jc2i7sFHf39g8OS0fHTZ1kiqHPEpGodkg1Ci7RN9wIbKcKaRwKbIWj25nfekKleSIfzDjFIKYDySPOqLGSP6qklcdeqexW3TnIKvFyUoYcjV7pq9tPWBajNExQrTuem5pgQpXhTOC02M00ppSN6AA7lkoaow4m82On5NwqfRIlypY0ZK7+npjQWOtxHNrOmJqhXvZm4n9eJzPRdTDhMs0MSrZYFGWCmITMPid9rpAZMbaEMsXtrYQNqaLM2HyKNgRv+eVV0ryserXqzX2tXCd5HAU4hTO4AA+uoA530AAfGHB4hld4c6Tz4rw7H4vWNSefOYE/cD5/AECgjjw=</latexit>

S

<latexit sha1_base64="Q8LhbWoOYxFz1p22p31ExuZNBSg=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHhM0DwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mHGCfkQHkoecUWOl+n2vWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rw2p9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6WvUr5pl4pVc+zOPJwAqdwAR5cQRXuoAYNYIDwDK/w5jw6L86787FozTnZzDH8gfP5A6mZjMc=</latexit>

L

<latexit sha1_base64="d49OKR561VpN5sILc3iaIDdA5T0=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoOQKtxJQO0CNhYWCZgPSI6wt5lL1uztHbt7Qgj5BTYWitj6k+z8N26SKzTxwcDjvRlm5gWJ4Nq47reT29jc2t7J7xb29g8Oj4rHJy0dp4phk8UiVp2AahRcYtNwI7CTKKRRILAdjG/nfvsJleaxfDCTBP2IDiUPOaPGSo37frHkVtwFyDrxMlKCDPV+8as3iFkaoTRMUK27npsYf0qV4UzgrNBLNSaUjekQu5ZKGqH2p4tDZ+TCKgMSxsqWNGSh/p6Y0kjrSRTYzoiakV715uJ/Xjc14bU/5TJJDUq2XBSmgpiYzL8mA66QGTGxhDLF7a2EjaiizNhsCjYEb/XlddK6rHjVyk2jWqqVszjycAbnUAYPrqAGd1CHJjBAeIZXeHMenRfn3flYtuacbOYU/sD5/AGfl4zC</latexit>

Lc

<latexit sha1_base64="Jl8ko05PEyLxTJml9CRH0e46i0A=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNiFe4koHYBGwuLiOYDkjPsbSbJkr29Y3dPCEd+go2FIrb+Ijv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xCpXkkH8w4Rj+kA8n7nFFjpfvbR9YtltyyOwNZJl5GSpCh1i1+dXoRS0KUhgmqddtzY+OnVBnOBE4KnURjTNmIDrBtqaQhaj+dnTohJ1bpkX6kbElDZurviZSGWo/DwHaG1Az1ojcV//Paielf+imXcWJQsvmifiKIicj0b9LjCpkRY0soU9zeStiQKsqMTadgQ/AWX14mjfOyVylf3VVK1dMsjjwcwTGcgQcXUIUbqEEdGAzgGV7hzRHOi/PufMxbc042cwh/4Hz+AA5fjZU=</latexit>

(b)

<latexit sha1_base64="DzTSHN7aV5r2lUlD7oRNlrDJVn8=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSLUS0mkoN4KXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777aytb2xubRd2irt7+weHpaPjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GtzO//YRK81g+mkmCfkSHkoecUWOlh0pw0S+V3ao7B1klXk7KkKPRL331BjFLI5SGCap113MT42dUGc4ETou9VGNC2ZgOsWuppBFqP5ufOiXnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhNd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHpFG0I3vLLq6R1WfVq1Zv7WrleyeMowCmcQQU8uII63EEDmsBgCM/wCm+OcF6cd+dj0brm5DMn8AfO5w+GPo09</latexit>

p+ q

<latexit sha1_base64="pTuPTFLd5S+xlxAHXtO1+0fF9Mc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN4KXjxWtB/QhrLZbtqlm03cnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVA44T7kd0oEQoGEUr3Sfnj71S2a24M5Bl4uWkDDnqvdJXtx+zNOIKmaTGdDw3QT+jGgWTfFLspoYnlI3ogHcsVTTixs9mp07IqVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbzyM6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdoQvMWXl0nzouJVK9d31XKN5HEU4BhO4Aw8uIQa3EIdGsBgAM/wCm+OdF6cd+dj3rri5DNH8AfO5w8LIo2O</latexit>

H

<latexit sha1_base64="3iBhUisyid8vOkUpR+RHPEbnKUk=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvOSYgHlAsoTZSScZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3BbHg2rjut5Pb2Nza3snvFvb2Dw6PiscnLR0limGTRSJSnYBqFFxi03AjsBMrpGEgsB1M7ud++wmV5pF8MNMY/ZCOJB9yRo2VGrV+seSW3QXIOvEyUoIM9X7xqzeIWBKiNExQrbueGxs/pcpwJnBW6CUaY8omdIRdSyUNUfvp4tAZubDKgAwjZUsaslB/T6Q01HoaBrYzpGasV725+J/XTczw1k+5jBODki0XDRNBTETmX5MBV8iMmFpCmeL2VsLGVFFmbDYFG4K3+vI6aV2XvUr5rlEpVS+zOPJwBudwBR7cQBVqUIcmMEB4hld4cx6dF+fd+Vi25pxs5hT+wPn8AZjtjLw=</latexit>

(b)

<latexit sha1_base64="MT9V5vaVNoqH60qnDabX41+eCPI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRalXsquFNRbwYvHCvZD2qVk02wbmmSXJCuUpb/CiwdFvPpzvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33miSrNIPphpTH2BR5KFjGBjpce0H4SoGlzMBuWKW3PnQKvEy0kFcjQH5a/+MCKJoNIQjrXueW5s/BQrwwins1I/0TTGZIJHtGepxIJqP50fPENnVhmiMFK2pEFz9fdEioXWUxHYToHNWC97mfif10tMeO2nTMaJoZIsFoUJRyZC2fdoyBQlhk8twUQxeysiY6wwMTajkg3BW355lbQva169dnNfrzTO8ziKcAKnUAUPrqABd9CEFhAQ8Ayv8OYo58V5dz4WrQUnnzmGP3A+fwDSN4+z</latexit>

(a)

<latexit sha1_base64="49j5DGuMyCXWfhtl301WiWWWwPE=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRalXsquFNRbwYvHCvZD2qVk02wbmmSXJCuUpb/CiwdFvPpzvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33miSrNIPphpTH2BR5KFjGBjpce0H4Soii9mg3LFrblzoFXi5aQCOZqD8ld/GJFEUGkIx1r3PDc2foqVYYTTWamfaBpjMsEj2rNUYkG1n84PnqEzqwxRGClb0qC5+nsixULrqQhsp8BmrJe9TPzP6yUmvPZTJuPEUEkWi8KEIxOh7Hs0ZIoSw6eWYKKYvRWRMVaYGJtRyYbgLb+8StqXNa9eu7mvVxrneRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzifP9Cxj7I=</latexit>

Sc

<latexit sha1_base64="e9pDoSgDC2lzjKiHv5LXj8FgFnw=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMxDwgWcPspDcZMju7zMwKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mHGCfkQHkoecUWOlev2R9Yolt+zOQVaJl5ESZKj1il/dfszSCKVhgmrd8dzE+BOqDGcCp4VuqjGhbEQH2LFU0gi1P5mfOiVnVumTMFa2pCFz9ffEhEZaj6PAdkbUDPWyNxP/8zqpCa/9CZdJalCyxaIwFcTEZPY36XOFzIixJZQpbm8lbEgVZcamU7AheMsvr5LmZdmrlG/uK6XqeRZHHk7gFC7Agyuowh3UoAEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AGQmNnA==</latexit>

e

<latexit sha1_base64="h3uNxW54NoNcdeHeZ+KylB0Ciqw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O2vrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3cxvP6HSPJYPZpKgH9Gh5CFn1Fipgf1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpaVxWvWrltVMu1izyOApzCGVyCB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwBxOGM2Q==</latexit>

ec

<latexit sha1_base64="LtuJ0dGr+fzibL0KNDMd8o/UQqc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8eK9gPaWDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHssHM07Qj+hA8pAzaqx0j4+sVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Njt1Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/yMyyQ1KNl8UZgKYmIy/Zv0uUJmxNgSyhS3txI2pIoyY9Mp2hC8xZeXSfOi4lUr13fVcu0sj6MAx3AC5+DBJdTgFurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwA0dY2u</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

p

<latexit sha1_base64="9K9KA9VZTSkSZeaUIwTK7aEqat0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZjIoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX1atXbZq1SJ3kcRTiDc7gED66hDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwB07+M3g==</latexit>

k � p

<latexit sha1_base64="1n2573catQxWkh4WlDA5QtG1iVg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgnorePFY0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8NJME/YgOJQ85o8ZKD+OLpF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrsurVqjf3tUqd5HEU4QRO4Rw8uII63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcFCo2K</latexit>

p

<latexit sha1_base64="9K9KA9VZTSkSZeaUIwTK7aEqat0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZjIoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX1atXbZq1SJ3kcRTiDc7gED66hDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwB07+M3g==</latexit>

k � p

<latexit sha1_base64="1n2573catQxWkh4WlDA5QtG1iVg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgnorePFY0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8NJME/YgOJQ85o8ZKD+OLpF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrsurVqjf3tUqd5HEU4QRO4Rw8uII63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcFCo2K</latexit>

H
�

<latexit sha1_base64="XTf1kmKFOzxhxEvRC3IrhkzHh/4=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYFC8GHYloN4CXnKMaB6QrGF20psMmZ1dZmaFEPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSK4Nq777aysrq1vbOa28ts7u3v7hYPDho5TxbDOYhGrVkA1Ci6xbrgR2EoU0igQ2AyGt1O/+YRK81g+mFGCfkT7koecUWOl++rjRbdQdEvuDGSZeBkpQoZat/DV6cUsjVAaJqjWbc9NjD+mynAmcJLvpBoTyoa0j21LJY1Q++PZqRNyapUeCWNlSxoyU39PjGmk9SgKbGdEzUAvelPxP6+dmvDaH3OZpAYlmy8KU0FMTKZ/kx5XyIwYWUKZ4vZWwgZUUWZsOnkbgrf48jJpXJa8cunmrlysnGVx5OAYTuAcPLiCClShBnVg0IdneIU3RzgvzrvzMW9dcbKZI/gD5/MHtmCNWw==</latexit>

Sc

<latexit sha1_base64="e9pDoSgDC2lzjKiHv5LXj8FgFnw=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMxDwgWcPspDcZMju7zMwKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mHGCfkQHkoecUWOlev2R9Yolt+zOQVaJl5ESZKj1il/dfszSCKVhgmrd8dzE+BOqDGcCp4VuqjGhbEQH2LFU0gi1P5mfOiVnVumTMFa2pCFz9ffEhEZaj6PAdkbUDPWyNxP/8zqpCa/9CZdJalCyxaIwFcTEZPY36XOFzIixJZQpbm8lbEgVZcamU7AheMsvr5LmZdmrlG/uK6XqeRZHHk7gFC7Agyuowh3UoAEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AGQmNnA==</latexit>

e

<latexit sha1_base64="h3uNxW54NoNcdeHeZ+KylB0Ciqw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O2vrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3cxvP6HSPJYPZpKgH9Gh5CFn1Fipgf1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpaVxWvWrltVMu1izyOApzCGVyCB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwBxOGM2Q==</latexit>

ec

<latexit sha1_base64="LtuJ0dGr+fzibL0KNDMd8o/UQqc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8eK9gPaWDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHssHM07Qj+hA8pAzaqx0j4+sVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Njt1Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/yMyyQ1KNl8UZgKYmIy/Zv0uUJmxNgSyhS3txI2pIoyY9Mp2hC8xZeXSfOi4lUr13fVcu0sj6MAx3AC5+DBJdTgFurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwA0dY2u</latexit>

�

<latexit sha1_base64="4NtU1tFdEzDpWiRivEBbcKRPrEw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMYB6QLGF2MpuMmccyMyuEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEo1oU2iuNKdCBvKmaRNyyynnURTLCJO29H4dua3n6g2TMkHO0loKPBQspgRbJ3U6g2xELhfrvhVfw60SoKcVCBHo1/+6g0USQWVlnBsTDfwExtmWFtGOJ2WeqmhCSZjPKRdRyUW1ITZ/NopOnPKAMVKu5IWzdXfExkWxkxE5DoFtiOz7M3E/7xuauPrMGMySS2VZLEoTjmyCs1eRwOmKbF84ggmmrlbERlhjYl1AZVcCMHyy6ukdVkNatWb+1qlfp7HUYQTOIULCOAK6nAHDWgCgUd4hld485T34r17H4vWgpfPHMMfeJ8/gl+PBQ==</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

p

<latexit sha1_base64="9K9KA9VZTSkSZeaUIwTK7aEqat0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZjIoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX1atXbZq1SJ3kcRTiDc7gED66hDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwB07+M3g==</latexit>

p+ q

<latexit sha1_base64="pTuPTFLd5S+xlxAHXtO1+0fF9Mc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN4KXjxWtB/QhrLZbtqlm03cnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVA44T7kd0oEQoGEUr3Sfnj71S2a24M5Bl4uWkDDnqvdJXtx+zNOIKmaTGdDw3QT+jGgWTfFLspoYnlI3ogHcsVTTixs9mp07IqVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbzyM6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdoQvMWXl0nzouJVK9d31XKN5HEU4BhO4Aw8uIQa3EIdGsBgAM/wCm+OdF6cd+dj3rri5DNH8AfO5w8LIo2O</latexit>

q

<latexit sha1_base64="9Awyto0r02+d8Wm/jpKT4A6aPes=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YFuhDWWznbRrN5u4uxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGr+4BqFFxiy3Aj8D5RSKNAYCcY38z8zhMqzWN5ZyYJ+hEdSh5yRo2Vmo/9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU145WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdVr1a9btYqdZLHUYQTOIVz8OAS6nALDWgBA4RneIU358F5cd6dj0VrwclnjuEPnM8f1UOM3w==</latexit>

k � p

<latexit sha1_base64="1n2573catQxWkh4WlDA5QtG1iVg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgnorePFY0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8NJME/YgOJQ85o8ZKD+OLpF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrsurVqjf3tUqd5HEU4QRO4Rw8uII63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcFCo2K</latexit>

k � p� q

<latexit sha1_base64="H8r4QG/r8ycTSUhcgtuMGOrbR14=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4aUmkoN4KXjxWMG2hDWWznbRLN5u4uxFK6W/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz321lb39jc2i7sFHf39g8OS0fHTZ1kiqHPEpGodkg1Ci7RN9wIbKcKaRwKbIWj25nfekKleSIfzDjFIKYDySPOqLGSP6qklcdeqexW3TnIKvFyUoYcjV7pq9tPWBajNExQrTuem5pgQpXhTOC02M00ppSN6AA7lkoaow4m82On5NwqfRIlypY0ZK7+npjQWOtxHNrOmJqhXvZm4n9eJzPRdTDhMs0MSrZYFGWCmITMPid9rpAZMbaEMsXtrYQNqaLM2HyKNgRv+eVV0ryserXqzX2tXCd5HAU4hTO4AA+uoA530AAfGHB4hld4c6Tz4rw7H4vWNSefOYE/cD5/AECgjjw=</latexit>

H
�

<latexit sha1_base64="XTf1kmKFOzxhxEvRC3IrhkzHh/4=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYFC8GHYloN4CXnKMaB6QrGF20psMmZ1dZmaFEPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSK4Nq777aysrq1vbOa28ts7u3v7hYPDho5TxbDOYhGrVkA1Ci6xbrgR2EoU0igQ2AyGt1O/+YRK81g+mFGCfkT7koecUWOl++rjRbdQdEvuDGSZeBkpQoZat/DV6cUsjVAaJqjWbc9NjD+mynAmcJLvpBoTyoa0j21LJY1Q++PZqRNyapUeCWNlSxoyU39PjGmk9SgKbGdEzUAvelPxP6+dmvDaH3OZpAYlmy8KU0FMTKZ/kx5XyIwYWUKZ4vZWwgZUUWZsOnkbgrf48jJpXJa8cunmrlysnGVx5OAYTuAcPLiCClShBnVg0IdneIU3RzgvzrvzMW9dcbKZI/gD5/MHtmCNWw==</latexit>

L0

<latexit sha1_base64="zE9NufJkPVe9TWC8u318TMO56Xk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNiFe4koHYBGwuLiOYDkjPsbSbJkr29Y3dPCEd+go2FIrb+Ijv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xCpXkkH8w4Rj+kA8n7nFFjpfvbR7dbLLlldwayTLyMlCBDrVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3VCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/9FMu48SgZPNF/UQQE5Hp36THFTIjxpZQpri9lbAhVZQZm07BhuAtvrxMGudlr1K+uquUqqdZHHk4gmM4Aw8uoAo3UIM6MBjAM7zCmyOcF+fd+Zi35pxs5hD+wPn8AcEEjWI=</latexit>

L0

<latexit sha1_base64="zE9NufJkPVe9TWC8u318TMO56Xk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNiFe4koHYBGwuLiOYDkjPsbSbJkr29Y3dPCEd+go2FIrb+Ijv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xCpXkkH8w4Rj+kA8n7nFFjpfvbR7dbLLlldwayTLyMlCBDrVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3VCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/9FMu48SgZPNF/UQQE5Hp36THFTIjxpZQpri9lbAhVZQZm07BhuAtvrxMGudlr1K+uquUqqdZHHk4gmM4Aw8uoAo3UIM6MBjAM7zCmyOcF+fd+Zi35pxs5hD+wPn8AcEEjWI=</latexit>

In the gauge/flavor basis:

Arkani-Hamed, Harigaya [2106.01373]

and
flavor → mass 

basis

In the mass basis:



A Toy Model

U(6)
�L��! U(1)V,diag

<latexit sha1_base64="aIkg5h4QVLeV0vTSDxYDNLKg1i4="></latexit>

'-""�(&-�$���&���
��&"�$#�'��($&
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9

U(1)6 ⇥ P ⇢ U(6)

<latexit sha1_base64="WaP0mdeVI+CmlamaSHxWNjGuFJg=">AAACCnicbVC7SgNBFJ2Nrxhfq5ZajAYhacKuSFSwCNhYruAmgWwMs5NJMmT2wcxdIYTUNkK+xMZCETvxC+z8EHsnj0ITD1w4nHMv997jx4IrsKwvI7WwuLS8kl7NrK1vbG6Z2ztlFSWSMpdGIpJVnygmeMhc4CBYNZaMBL5gFb97OfIrd0wqHoU30ItZPSDtkLc4JaClhnng5uz8bRF7wAOmsNPwHMWxpxJfMcBurphvmFmrYI2B54k9JdnS/tDLfb8PnYb56TUjmgQsBCqIUjXbiqHeJxI4FWyQ8RLFYkK7pM1qmoZEL673x68M8JFWmrgVSV0h4LH6e6JPAqV6ga87AwIdNeuNxP+8WgKts3qfh3ECLKSTRa1EYIjwKBfc5JJRED1NCJVc34pph0hCQaeX0SHYsy/Pk/JxwT4pnF/rNC7QBGm0hw5RDtnoFJXQFXKQiyi6R4/oGb0YD8aT8Wq8TVpTxnRmF/2B8fEDudicGg==</latexit>

Spurion analysis using the subgroup:

 e =

✓
e
ec†

◆

<latexit sha1_base64="+p+nfTPnAXMY6lkOt1MZ+1Lolh0=">AAACInicbVDLSgMxFM3UV62vUZdugkVwVWZE0IJCwY3LCvYBnbZkMrfT0ExmSDJiGfotbvwVNy4UdSX4MaYPRFsPBA7nnEvuPX7CmdKO82nllpZXVtfy64WNza3tHXt3r67iVFKo0ZjHsukTBZwJqGmmOTQTCSTyOTT8wdXYb9yBVCwWt3qYQDsioWA9Rok2Utcue1XFuoAvsedDyESWRERLdj/CgD0PZ9Cho44XkDAEiT0QwU+gaxedkjMBXiTujBTRDNWu/e4FMU0jEJpyolTLdRLdzojUjHIYFbxUQULogITQMlSQCFQ7m5w4wkdGCXAvluYJjSfq74mMREoNI98kzX59Ne+Nxf+8Vqp75+2MiSTVIOj0o17KsY7xuC8cMAlU86EhhEpmdsW0TySh2rRaMCW48ycvkvpJyT0tlW9Oi5WLWR15dIAO0TFy0RmqoGtURTVE0QN6Qi/o1Xq0nq0362MazVmzmX30B9bXN83HpIE=</latexit>

 =

✓
 
 c†

◆

<latexit sha1_base64="WAt4ayehhI36rYUoAoB8fMTwy7s=">AAACJnicbVDLSgMxFM34rPU16tJNsAiuyowIKigIblxWsK3QTEsmczsGM5khyYhl6Ne48VfcuKiIuPNTTB+Ith4IHM45l9x7wkxwbTzv05mbX1hcWi6tlFfX1jc23a3thk5zxaDOUpGq25BqEFxC3XAj4DZTQJNQQDO8vxz6zQdQmqfyxvQyCBIaS97ljBorddxzUtMcn2MSQsxlkSXUKP7YxySzMiG4GJI267dJROMYFCYgo59Yx614VW8EPEv8CamgCWodd0CilOUJSMME1brle5kJCqoMZwL6ZZJryCi7pzG0LJU0AR0UozP7eN8qEe6myj5p8Ej9PVHQROteEtqk3e9OT3tD8T+vlZvuSVBwmeUGJBt/1M0FNikedoYjroAZ0bOEMsXtrpjdUUWZsc2WbQn+9MmzpHFY9Y+qp9dHlYuzSR0ltIv20AHy0TG6QFeohuqIoSf0ggbozXl2Xp1352McnXMmMzvoD5yvb2tBpms=</latexit>

 ̂ =

✓
 ̂
 ̂c†

◆

<latexit sha1_base64="Vj5N+bQfAIpkqEaPmuzd8s7haiA="></latexit>

QEM(�) = 1

<latexit sha1_base64="ha4AWhO8O/y//Y2v5+ObV+UcqJw=">AAAB/3icbVDJSgNBEO1xjXEbFbx4aQxCvIQZCaigEBDBi5CAWSAzDD2dnqRJz0J3jRjGHPwVLx4U8epvePNv7CwHTXxQ8Hiviqp6fiK4Asv6NhYWl5ZXVnNr+fWNza1tc2e3oeJUUlansYhlyyeKCR6xOnAQrJVIRkJfsKbfvxr5zXsmFY+jOxgkzA1JN+IBpwS05Jn7Nc8B9gDZ9e0QF52kx4/xJbY9s2CVrDHwPLGnpICmqHrml9OJaRqyCKggSrVtKwE3IxI4FWyYd1LFEkL7pMvamkYkZMrNxvcP8ZFWOjiIpa4I8Fj9PZGRUKlB6OvOkEBPzXoj8T+vnUJw5mY8SlJgEZ0sClKBIcajMHCHS0ZBDDQhVHJ9K6Y9IgkFHVleh2DPvjxPGiclu1w6r5ULlYtpHDl0gA5REdnoFFXQDaqiOqLoET2jV/RmPBkvxrvxMWldMKYze+gPjM8fxvaUpA==</latexit>

�

<latexit sha1_base64="yRtLWRboT5kyMCxLC0Ddv6Uelz0=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0mkUAUPBS8eK9gPaEPZbDfN0t1N2N0IJfQvePGgiFf/kDf/jZs2B219MPB4b4aZeUHCmTau++2UNja3tnfKu5W9/YPDo+rxSVfHqSK0Q2Ieq36ANeVM0o5hhtN+oigWAae9YHqX+70nqjSL5aOZJdQXeCJZyAg2uTRMIjaq1ty6uwBaJ15BalCgPap+DccxSQWVhnCs9cBzE+NnWBlGOJ1XhqmmCSZTPKEDSyUWVPvZ4tY5urDKGIWxsiUNWqi/JzIstJ6JwHYKbCK96uXif94gNeG1nzGZpIZKslwUphyZGOWPozFTlBg+swQTxeytiERYYWJsPBUbgrf68jrpXtW9Rv3moVFr3RZxlOEMzuESPGhCC+6hDR0gEMEzvMKbI5wX5935WLaWnGLmFP7A+fwBFZqORQ==</latexit>

with

�!�(�&	�")$#� �!�(�&	����� �!�(�&	��$)�!�(���#��'�#�!�(�!� ����&"�$#'��

P :  $  c,  ̂ $  ̂c

<latexit sha1_base64="ZQBSRpRc+KJ+4HlDqQzKKjxfUzY="></latexit>

m $ m̂

<latexit sha1_base64="7k7rEB8Slx75804nf4wz1ht3bk0=">AAACAXicbVDLSgNBEJyNrxhfUS+CIINB8BR2RVBBMODFYwLmAckSZiez2SEzu8tMrxJCvIh/4sWDIp4ET/6CN79BP8LJ46CJBQ1FVTfdXV4suAbb/rRSM7Nz8wvpxczS8srqWnZ9o6KjRFFWppGIVM0jmgkesjJwEKwWK0akJ1jV65wP/OoVU5pH4SV0Y+ZK0g65zykBIzWzWxI3BPNB8XYARKnoGjcCAlg2szk7bw+Bp4kzJrmz96+7ndfSd7GZ/Wi0IppIFgIVROu6Y8fg9ogCTgXrZxqJZjGhHdJmdUNDIpl2e8MP+njPKC3sR8pUCHio/p7oEal1V3qmUxII9KQ3EP/z6gn4x26Ph3ECLKSjRX4iMER4EAduccUoiK4hhCpubsU0IIpQMKFlTAjO5MvTpHKQdw7zJyU7VzhFI6TRNtpF+8hBR6iALlARlRFFN+gePaIn69Z6sJ6tl1FryhrPbKI/sN5+AFKdm0M=</latexit>

yL $ ŷL

<latexit sha1_base64="ho5L8DNqg+n9ZuKOD2FMOoh0JZg=">AAACBXicbVC7SgNBFJ31GeNrVbDRYjAIVmFXBBUsAjYWFhHMA7LLMjuZTYbMPpi5a1iWNDZ+hq2NhSK2/oOdH+B/OHkUmnjgwuGce7n3Hj8RXIFlfRlz8wuLS8uFleLq2vrGprm1XVdxKimr0VjEsukTxQSPWA04CNZMJCOhL1jD710O/cYdk4rH0S1kCXND0ol4wCkBLXnmfuZdY0ewACTvdIFIGfex0yWAteGZJatsjYBniT0hpcpuvZ9k349Vz/x02jFNQxYBFUSplm0l4OZEAqeCDYpOqlhCaI90WEvTiIRMufnoiwE+1EobB7HUFQEeqb8nchIqlYW+7gwJdNW0NxT/81opBGduzqMkBRbR8aIgFRhiPIwEt7lkFESmCaGS61sx7RJJKOjgijoEe/rlWVI/Ltsn5fMbncYFGqOA9tABOkI2OkUVdIWqqIYoukdP6AW9Gg/Gs/FmvI9b54zJzA76A+PjB+5im+Y=</latexit>

yR $ ŷR

<latexit sha1_base64="1xqr1VxRUv/YDmtLCEDaLd6T0IM=">AAACBXicbVC7SgNBFJ31GeNrVbDRYjAIVmFXBBUsAjaWUcwDsssyO5lNhsw+mLlrWJY0Nn6GrY2FIrb+g50f4H84eRSaeODC4Zx7ufcePxFcgWV9GXPzC4tLy4WV4ura+samubVdV3EqKavRWMSy6RPFBI9YDTgI1kwkI6EvWMPvXQ79xh2TisfRLWQJc0PSiXjAKQEteeZ+5t1gR7AAJO90gUgZ97HTJYC14Zklq2yNgGeJPSGlym69n2Tfj1XP/HTaMU1DFgEVRKmWbSXg5kQCp4INik6qWEJoj3RYS9OIhEy5+eiLAT7UShsHsdQVAR6pvydyEiqVhb7uDAl01bQ3FP/zWikEZ27OoyQFFtHxoiAVGGI8jAS3uWQURKYJoZLrWzHtEkko6OCKOgR7+uVZUj8u2yfl82udxgUao4D20AE6QjY6RRV0haqohii6R0/oBb0aD8az8Wa8j1vnjMnMDvoD4+MHATeb8g==</latexit>

              ,                 ,and



(there cannot be divergences because we cannot write counterterms)

(Toy) Spurion Analysis

subgroup of the full symmetry of the fermion sector will be relevant to our discussion. The

U(1) factors correspond to the various axial and vector symmetries of the three pairs of Weyl

fermions, whereas P is a Z2 discrete permutation symmetry exchanging  $  ̂,  c
$  ̂

c,

and which acts “spuriously” on the model parameters as x $ x̂ for x = m, yL, yR.

We are now ready to identify the form of the coe�cients that can be generated for

both mass and dipole operators, see eq. (2.3). In both cases, they must carry two units of

the U(1)A charge corresponding to the (e, ec) pair, and be even under all the other abelian

factors, including the discrete factor P . At mass dimension one, the unique object carrying

the appropriate U(1) charges that is invariant under P is given by

�m = yLy
⇤
R m

⇤
✓
↵ log

µ
2

|m|2
+ �

◆
+ ŷLŷ

⇤
R m̂

⇤
✓
↵ log

µ
2

|m̂|2
+ �

◆
, (3.2)

where ↵ and � are numerical coe�cients that cannot be obtained within a spurion analysis

(explicit computation reveals that ↵ = 1
16⇡2 and � = 0). Logarithms will generally be present,

as renormalizability of the model does not preclude the presence of a counter-term.

The coe�cient of dipole operator, ⌧ , on the other hand, has mass dimension �1. In this

case, the unique object consistent with all the spurion charge assignments reads:

�⌧ = � e

⇢
yLy

⇤
R

m
+

ŷLŷ
⇤
R

m̂

�
, (3.3)

reproducing the result in section 2.3. Notice the absence of logarithms in eq. (3.3). Logarithms

here would necessarily involve the renormalization scale µ, pointing to a divergence. As a

higher-dimensional operator generated in a renormalizable theory, the dipole must be UV-

finite. Meanwhile, the absence of IR divergences may be seen most clearly from the perspective

of the low-energy theory, where the tree-level dimension-5 irrelevant operators generated by

integrating out the heavy fermions are incapable of renormalizing the dipole operator at

one loop. This may be understood from one-loop non-supersymmetric non-renormalization

theorems based on super-operator embedding [5] or helicity selection rules [6].

So far, our discussion has proceeded under the assumption that the charged scalar is

massless. Although it won’t be relevant to our later discussion, it is worth mentioning how

our previous analysis is modified when m
2
� 6= 0. Assuming m

2
� ⌧ m

2
, m̂

2, we can build

additional objects with the appropriate U(1) charge assignments as an expansion in the

scalar mass-squared parameter. For example, at first order in m
2
�, the following combination

provides an additional “legal” contribution to the coe�cient of a dipole term:

�⌧
(1) = e

(
yLy

⇤
R

m

m
2
�

|m|2

 
↵
0 log

|m|
2

m
2
�

+ �
0

!
+

ŷLŷ
⇤
R

m̂

m
2
�

|m̂|2

 
↵
0 log

|m̂|
2

m
2
�

+ �
0

!)
. (3.4)

Notice that, unlike in eq. (3.3), a non-zero m
2
� provides an additional scale that allows for the

presence of renormalization scale-independent logarithmic factors.

Diagramatically, there are two graphs contributing to the mass and dipole moments of

the massless fermion, as shown in fig. 2. Explicit calculation reveals that the contribution to
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Mass:

�#���#�&�!��!$�'��#��#$�!$��%����' (Explicit calculation:                                    )↵ = 1/16⇡2, � = 0

<latexit sha1_base64="K9bWyIuLqQsiyhrFQEVh07rd4jE=">AAACC3icbVDLSgMxFM3UV62vUZe6CC1CF1JnivgAhYIblxXsAzpjyaSZNjQzE5KMUIbu3Uj/xI0LRVwJ/oA7P8S9mbYLrR7uhcM595Lc43FGpbKsTyMzN7+wuJRdzq2srq1vmJtbdRnFApMajlgkmh6ShNGQ1BRVjDS5ICjwGGl4/YvUb9wSIWkUXqsBJ26AuiH1KUZKS20z7yDGewieQ/vAPoIOpzdluA8dXR5RqW61zYJVssaAf4k9JYXK7sgpfr2Nqm3zw+lEOA5IqDBDUrZsiys3QUJRzMgw58SScIT7qEtamoYoINJNxrcM4Z5WOtCPhO5QwbH6cyNBgZSDwNOTAVI9Oeul4n9eK1b+iZvQkMeKhHjykB8zqCKYBgM7VBCs2EAThAXVf4W4hwTCSseX0yHYsyf/JfVyyT4snV7pNM7ABFmwA/KgCGxwDCrgElRBDWBwBx7AE3g27o1H48V4nYxmjOnONvgF4/0bF8Sa+g==</latexit>

�m

<latexit sha1_base64="gprle6Tgtxrrz0PYljkEcKCQxb4=">AAAB73icbZDLSgMxFIbP1Futt6pLQYJFcFVmRFBBsKALly3YC7RDyaRpG5pkxiQjlKFLX8CNC0Xc+gZufQV3PoM+hOlloa0/BD7+/xxyzgkizrRx3U8nNTe/sLiUXs6srK6tb2Q3tyo6jBWhZRLyUNUCrClnkpYNM5zWIkWxCDitBr2LYV69pUqzUF6bfkR9gTuStRnBxlq1xiXlBiPRzObcvDsSmgVvArnz96+73bfSd7GZ/Wi0QhILKg3hWOu650bGT7AyjHA6yDRiTSNMerhD6xYlFlT7yWjeAdq3Tgu1Q2WfNGjk/u5IsNC6LwJbKbDp6ulsaP6X1WPTPvETJqPYUEnGH7VjjkyIhsujFlOUGN63gIlidlZEulhhYuyJMvYI3vTKs1A5zHtH+dOSmyucwVhp2IE9OAAPjqEAV1CEMhDgcA+P8OTcOA/Os/MyLk05k55t+CPn9QeXiZQi</latexit>

Dipole: �⌧ = �e

✓
yLy⇤R
m

+
ŷLŷ⇤R
m̂

◆

<latexit sha1_base64="jIQKqxkbLzQpMgUQ7clPkft9yaE="></latexit>

�

<latexit sha1_base64="LLxNSC3Yap8NE2+LV6k9WOEZPAk=">AAAB7XicbZDLSgMxFIbP1Futt6pLQYJFcFVmRFBBsKALly3YC7RDyaRpG5tJhiQjlKFL925cKOLWV3DrK7jzGfQhTC8Lbf0h8PH/55BzThBxpo3rfjqpufmFxaX0cmZldW19I7u5VdEyVoSWieRS1QKsKWeClg0znNYiRXEYcFoNehfDvHpLlWZSXJt+RP0QdwRrM4KNtSqNS8oNbmZzbt4dCc2CN4Hc+fvX3e5b6bvYzH40WpLEIRWGcKx13XMj4ydYGUY4HWQasaYRJj3coXWLAodU+8lo2gHat04LtaWyTxg0cn93JDjUuh8GtjLEpquns6H5X1aPTfvET5iIYkMFGX/UjjkyEg1XRy2mKDG8bwETxeysiHSxwsTYA2XsEbzplWehcpj3jvKnJTdXOIOx0rADe3AAHhxDAa6gCGUgcAP38AhPjnQenGfnZVyaciY92/BHzusPczyTgQ==</latexit>

#$�!$�'�

h(0) =

✓
yLy⇤R
m

+
ŷLŷ⇤R
m̂

◆

<latexit sha1_base64="X60gm0ZLj3DeqN6hJp4ROg+/Yu8="></latexit>

= 0

<latexit sha1_base64="+435UX2r5SHkZFu5HEur4ux8hMg=">AAAB6XicbZDLSgMxFIbP1Futt1GXggSL4KrMiKCCYsGNy1bsBdqhZNJMG5rJDElGKEOX7ty4UMStL+HWV3DnM+hDmF4W2vpD4OP/zyHnHD/mTGnH+bQyc/MLi0vZ5dzK6tr6hr25VVVRIgmtkIhHsu5jRTkTtKKZ5rQeS4pDn9Oa37sc5rVbKhWLxI3ux9QLcUewgBGsjXV97rTsvFNwRkKz4E4gf/H+dbf7Vv4uteyPZjsiSUiFJhwr1XCdWHsplpoRTge5ZqJojEkPd2jDoMAhVV46mnSA9o3TRkEkzRMajdzfHSkOleqHvqkMse6q6Wxo/pc1Eh2ceCkTcaKpIOOPgoQjHaHh2qjNJCWa9w1gIpmZFZEulphoc5ycOYI7vfIsVA8L7lHhtOzki2cwVhZ2YA8OwIVjKMIVlKACBAK4h0d4snrWg/VsvYxLM9akZxv+yHr9AQ1tkYA=</latexit>

�⌧ = 0

<latexit sha1_base64="T+FSoAnWECgt7EqnVxeDSd+u5UY=">AAAB+HicbVDJSgNBEO2JW4xLRj0K0hgET2FGBBUUA3rwmIBZIDOEnk5P0qRnobtGiEOOfoUXD4p49eTVX/DmN+hH2FkOmvig4PFeFVX1vFhwBZb1aWTm5hcWl7LLuZXVtfW8ubFZU1EiKavSSESy4RHFBA9ZFTgI1oglI4EnWN3rXQz9+g2TikfhNfRj5gakE3KfUwJaapl555IJINgBkuAzbLXMglW0RsCzxJ6Qwvn7193OW+W73DI/nHZEk4CFQAVRqmlbMbgpkcCpYIOckygWE9ojHdbUNCQBU246OnyA97TSxn4kdYWAR+rviZQESvUDT3cGBLpq2huK/3nNBPxjN+VhnAAL6XiRnwgMER6mgNtcMgqirwmhkutbMe0SSSjorHI6BHv65VlSOyjah8WTilUonaIxsmgb7aJ9ZKMjVEJXqIyqiKIE3aNH9GTcGg/Gs/Eybs0Yk5kt9AfG6w8NopZ/</latexit>

provided

10

Mass and dipole: must carry two units of              SM charge,U(1)A

<latexit sha1_base64="wXEC1RMdohVYKJ+y+0qWovMwk+o=">AAAB7XicbVDLSgNBEOyNrxhfUY96GAxCvIRdEVTwEPHiMYKbBJIlzE5mkzGzM8vMrBBCviFePCji1f/wE7z5Id6dPA4aLWgoqrrp7goTzrRx3U8ns7C4tLySXc2trW9sbuW3d6papopQn0guVT3EmnImqG+Y4bSeKIrjkNNa2Lsa+7V7qjST4tb0ExrEuCNYxAg2Vqr6Re+oddnKF9ySOwH6S7wZKZT3R83i1/uo0sp/NNuSpDEVhnCsdcNzExMMsDKMcDrMNVNNE0x6uEMblgocUx0MJtcO0aFV2iiSypYwaKL+nBjgWOt+HNrOGJuunvfG4n9eIzXRWTBgIkkNFWS6KEo5MhKNX0dtpigxvG8JJorZWxHpYoWJsQHlbAje/Mt/SfW45J2Uzm9sGhcwRRb24ACK4MEplOEaKuADgTt4gCd4dqTz6Lw4r9PWjDOb2YVfcN6+AR/0keQ=</latexit>

and be neutral under all other symmetries, including P 

<latexit sha1_base64="T30ls7fHOfcwwRWrqcd9pOaMfWo=">AAAB7XicbVA9SwNBEJ2LXzF+JVpJmsUgWIU7EVSwCNhYXsB8QHKEvc1esmZv99jdE8KR/2BjoYit/8bCTn+Nm8RCEx8MPN6bYWZemHCmjet+OrmV1bX1jfxmYWt7Z3evWNpvapkqQhtEcqnaIdaUM0EbhhlO24miOA45bYWj66nfuqdKMyluzTihQYwHgkWMYGOlpt/r+pr1ihW36s6Alon3Qyq1Urf8VT9893vFj25fkjSmwhCOte54bmKCDCvDCKeTQjfVNMFkhAe0Y6nAMdVBNrt2go6t0keRVLaEQTP190SGY63HcWg7Y2yGetGbiv95ndREF0HGRJIaKsh8UZRyZCSavo76TFFi+NgSTBSztyIyxAoTYwMq2BC8xZeXSfO06p1VL+s2jSuYIw9lOIIT8OAcanADPjSAwB08wBM8O9J5dF6c13lrzvmZOYA/cN6+AR7Dkck=</latexit>



� ! H
+

<latexit sha1_base64="ESPVhyDL9wEKlPzK19Bt4KhW5qI=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCIJREKrosuumygn1AE8tkOmmGTmbCzESpofgrblwo4tb/cOffOG2z0NYDFw7n3Mu99wQJo0o7zrdVWFpeWV0rrpc2Nre2d+zdvZYSqcSkiQUTshMgRRjlpKmpZqSTSILigJF2MLye+O17IhUV/FaPEuLHaMBpSDHSRurZB14SUehJOog0klI8wPrdac8uOxVnCrhI3JyUQY5Gz/7y+gKnMeEaM6RU13US7WdIaooZGZe8VJEE4SEakK6hHMVE+dn0+jE8NkofhkKa4hpO1d8TGYqVGsWB6YyRjtS8NxH/87qpDi/9jPIk1YTj2aIwZVALOIkC9qkkWLORIQhLam6FOEISYW0CK5kQ3PmXF0nrrOJWK+c31XLtKo+jCA7BETgBLrgANVAHDdAEGDyCZ/AK3qwn68V6tz5mrQUrn9kHf2B9/gDMo5TO</latexit>

{ , c} ! {L0, Lc0}

<latexit sha1_base64="1x+0qmfdEyIuxxzie7rahcLXlPk=">AAACGHicbVC7TsMwFHV4lvIKMLJYVEgMVUlQEYwVLAwdikQfUpNWjuu0Vp04sh1QFeUzWPgVFgYQYu3G3+CmGaDlSPfq6Jx7Zd/jRYxKZVnfxsrq2vrGZmGruL2zu7dvHhy2JI8FJk3MGRcdD0nCaEiaiipGOpEgKPAYaXvj25nffiRCUh4+qElE3AANQ+pTjJSW+ua5k0AnkrSc9R6GTgodQYcjhYTgT9BJ6j2rDOu9BFvaSftmyapYGeAysXNSAjkafXPqDDiOAxIqzJCUXduKlJsgoShmJC06sSQRwmM0JF1NQxQQ6SbZYSk81coA+lzoChXM1N8bCQqknASengyQGslFbyb+53Vj5V+7CQ2jWJEQzx/yYwYVh7OU4IAKghWbaIKwoPqvEI+QQFjpLIs6BHvx5GXSuqjY1crlfbVUu8njKIBjcALOgA2uQA3cgQZoAgyewSt4Bx/Gi/FmfBpf89EVI985An9gTH8Aoyie5g==</latexit>

{ ̂,  ̂c} ! {S, Sc}

<latexit sha1_base64="jsl7PXt/bI3saqFdQ09V+5gXIBw=">AAACH3icbZDLSgMxFIYz9VbrbdSlm2ARXJQyI/WyLLpxWam9QGdaMmnahmYuJGeUMvRN3PgqblwoIu76NqbtgNr6Q+DjP+dwcn4vElyBZU2MzMrq2vpGdjO3tb2zu2fuH9RVGEvKajQUoWx6RDHBA1YDDoI1I8mI7wnW8IY303rjgUnFw+AeRhFzfdIPeI9TAtrqmBdOgp0BAexEihd+sE2xM8aO5P0BECnDR+wk1QKuthOq7XHHzFtFaya8DHYKeZSq0jG/nG5IY58FQAVRqmVbEbgJkcCpYOOcEysWETokfdbSGBCfKTeZ3TfGJ9rp4l4o9QsAz9zfEwnxlRr5nu70CQzUYm1q/ldrxdC7chMeRDGwgM4X9WKBIcTTsHCXS0ZBjDQQKrn+K6YDIgkFHWlOh2AvnrwM9bOiXSqe35Xy5es0jiw6QsfoFNnoEpXRLaqgGqLoCb2gN/RuPBuvxofxOW/NGOnMIfojY/INUGih7g==</latexit>

both the mass and dipole coe�cients at zeroth order in the scalar mass parameter are indeed

of the form given in eqs. (3.2) and (3.3), whereas the form of eq. (3.4) captures the leading

correction to the dipole coe�cient at first order in m
2
�.

L

<latexit sha1_base64="d49OKR561VpN5sILc3iaIDdA5T0=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoOQKtxJQO0CNhYWCZgPSI6wt5lL1uztHbt7Qgj5BTYWitj6k+z8N26SKzTxwcDjvRlm5gWJ4Nq47reT29jc2t7J7xb29g8Oj4rHJy0dp4phk8UiVp2AahRcYtNwI7CTKKRRILAdjG/nfvsJleaxfDCTBP2IDiUPOaPGSo37frHkVtwFyDrxMlKCDPV+8as3iFkaoTRMUK27npsYf0qV4UzgrNBLNSaUjekQu5ZKGqH2p4tDZ+TCKgMSxsqWNGSh/p6Y0kjrSRTYzoiakV715uJ/Xjc14bU/5TJJDUq2XBSmgpiYzL8mA66QGTGxhDLF7a2EjaiizNhsCjYEb/XlddK6rHjVyk2jWqqVszjycAbnUAYPrqAGd1CHJjBAeIZXeHMenRfn3flYtuacbOYU/sD5/AGfl4zC</latexit>

S
c

<latexit sha1_base64="e9pDoSgDC2lzjKiHv5LXj8FgFnw=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMxDwgWcPspDcZMju7zMwKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mHGCfkQHkoecUWOlev2R9Yolt+zOQVaJl5ESZKj1il/dfszSCKVhgmrd8dzE+BOqDGcCp4VuqjGhbEQH2LFU0gi1P5mfOiVnVumTMFa2pCFz9ffEhEZaj6PAdkbUDPWyNxP/8zqpCa/9CZdJalCyxaIwFcTEZPY36XOFzIixJZQpbm8lbEgVZcamU7AheMsvr5LmZdmrlG/uK6XqeRZHHk7gFC7Agyuowh3UoAEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AGQmNnA==</latexit>

H

<latexit sha1_base64="3iBhUisyid8vOkUpR+RHPEbnKUk=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvOSYgHlAsoTZSScZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3BbHg2rjut5Pb2Nza3snvFvb2Dw6PiscnLR0limGTRSJSnYBqFFxi03AjsBMrpGEgsB1M7ud++wmV5pF8MNMY/ZCOJB9yRo2VGrV+seSW3QXIOvEyUoIM9X7xqzeIWBKiNExQrbueGxs/pcpwJnBW6CUaY8omdIRdSyUNUfvp4tAZubDKgAwjZUsaslB/T6Q01HoaBrYzpGasV725+J/XTczw1k+5jBODki0XDRNBTETmX5MBV8iMmFpCmeL2VsLGVFFmbDYFG4K3+vI6aV2XvUr5rlEpVS+zOPJwBudwBR7cQBVqUIcmMEB4hld4cx6dF+fd+Vi25pxs5hT+wPn8AZjtjLw=</latexit>

e

<latexit sha1_base64="h3uNxW54NoNcdeHeZ+KylB0Ciqw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O2vrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3cxvP6HSPJYPZpKgH9Gh5CFn1Fipgf1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpaVxWvWrltVMu1izyOApzCGVyCB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwBxOGM2Q==</latexit>

e
c

<latexit sha1_base64="LtuJ0dGr+fzibL0KNDMd8o/UQqc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8eK9gPaWDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHssHM07Qj+hA8pAzaqx0j4+sVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Njt1Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/yMyyQ1KNl8UZgKYmIy/Zv0uUJmxNgSyhS3txI2pIoyY9Mp2hC8xZeXSfOi4lUr13fVcu0sj6MAx3AC5+DBJdTgFurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwA0dY2u</latexit>

�

<latexit sha1_base64="4NtU1tFdEzDpWiRivEBbcKRPrEw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMYB6QLGF2MpuMmccyMyuEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEo1oU2iuNKdCBvKmaRNyyynnURTLCJO29H4dua3n6g2TMkHO0loKPBQspgRbJ3U6g2xELhfrvhVfw60SoKcVCBHo1/+6g0USQWVlnBsTDfwExtmWFtGOJ2WeqmhCSZjPKRdRyUW1ITZ/NopOnPKAMVKu5IWzdXfExkWxkxE5DoFtiOz7M3E/7xuauPrMGMySS2VZLEoTjmyCs1eRwOmKbF84ggmmrlbERlhjYl1AZVcCMHyy6ukdVkNatWb+1qlfp7HUYQTOIULCOAK6nAHDWgCgUd4hld485T34r17H4vWgpfPHMMfeJ8/gl+PBQ==</latexit>

H

<latexit sha1_base64="3iBhUisyid8vOkUpR+RHPEbnKUk=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvOSYgHlAsoTZSScZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3BbHg2rjut5Pb2Nza3snvFvb2Dw6PiscnLR0limGTRSJSnYBqFFxi03AjsBMrpGEgsB1M7ud++wmV5pF8MNMY/ZCOJB9yRo2VGrV+seSW3QXIOvEyUoIM9X7xqzeIWBKiNExQrbueGxs/pcpwJnBW6CUaY8omdIRdSyUNUfvp4tAZubDKgAwjZUsaslB/T6Q01HoaBrYzpGasV725+J/XTczw1k+5jBODki0XDRNBTETmX5MBV8iMmFpCmeL2VsLGVFFmbDYFG4K3+vI6aV2XvUr5rlEpVS+zOPJwBudwBR7cQBVqUIcmMEB4hld4cx6dF+fd+Vi25pxs5hT+wPn8AZjtjLw=</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

p

<latexit sha1_base64="9K9KA9VZTSkSZeaUIwTK7aEqat0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZjIoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX1atXbZq1SJ3kcRTiDc7gED66hDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwB07+M3g==</latexit>

p + q

<latexit sha1_base64="pTuPTFLd5S+xlxAHXtO1+0fF9Mc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN4KXjxWtB/QhrLZbtqlm03cnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVA44T7kd0oEQoGEUr3Sfnj71S2a24M5Bl4uWkDDnqvdJXtx+zNOIKmaTGdDw3QT+jGgWTfFLspoYnlI3ogHcsVTTixs9mp07IqVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbzyM6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdoQvMWXl0nzouJVK9d31XKN5HEU4BhO4Aw8uIQa3EIdGsBgAM/wCm+OdF6cd+dj3rri5DNH8AfO5w8LIo2O</latexit>

q

<latexit sha1_base64="9Awyto0r02+d8Wm/jpKT4A6aPes=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YFuhDWWznbRrN5u4uxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGr+4BqFFxiy3Aj8D5RSKNAYCcY38z8zhMqzWN5ZyYJ+hEdSh5yRo2Vmo/9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU145WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdVr1a9btYqdZLHUYQTOIVz8OAS6nALDWgBA4RneIU358F5cd6dj0VrwclnjuEPnM8f1UOM3w==</latexit>

k � p

<latexit sha1_base64="1n2573catQxWkh4WlDA5QtG1iVg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgnorePFY0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8NJME/YgOJQ85o8ZKD+OLpF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrsurVqjf3tUqd5HEU4QRO4Rw8uII63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcFCo2K</latexit>

k � p � q

<latexit sha1_base64="H8r4QG/r8ycTSUhcgtuMGOrbR14=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4aUmkoN4KXjxWMG2hDWWznbRLN5u4uxFK6W/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz321lb39jc2i7sFHf39g8OS0fHTZ1kiqHPEpGodkg1Ci7RN9wIbKcKaRwKbIWj25nfekKleSIfzDjFIKYDySPOqLGSP6qklcdeqexW3TnIKvFyUoYcjV7pq9tPWBajNExQrTuem5pgQpXhTOC02M00ppSN6AA7lkoaow4m82On5NwqfRIlypY0ZK7+npjQWOtxHNrOmJqhXvZm4n9eJzPRdTDhMs0MSrZYFGWCmITMPid9rpAZMbaEMsXtrYQNqaLM2HyKNgRv+eVV0ryserXqzX2tXCd5HAU4hTO4AA+uoA530AAfGHB4hld4c6Tz4rw7H4vWNSefOYE/cD5/AECgjjw=</latexit>

L

<latexit sha1_base64="d49OKR561VpN5sILc3iaIDdA5T0=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoOQKtxJQO0CNhYWCZgPSI6wt5lL1uztHbt7Qgj5BTYWitj6k+z8N26SKzTxwcDjvRlm5gWJ4Nq47reT29jc2t7J7xb29g8Oj4rHJy0dp4phk8UiVp2AahRcYtNwI7CTKKRRILAdjG/nfvsJleaxfDCTBP2IDiUPOaPGSo37frHkVtwFyDrxMlKCDPV+8as3iFkaoTRMUK27npsYf0qV4UzgrNBLNSaUjekQu5ZKGqH2p4tDZ+TCKgMSxsqWNGSh/p6Y0kjrSRTYzoiakV715uJ/Xjc14bU/5TJJDUq2XBSmgpiYzL8mA66QGTGxhDLF7a2EjaiizNhsCjYEb/XlddK6rHjVyk2jWqqVszjycAbnUAYPrqAGd1CHJjBAeIZXeHMenRfn3flYtuacbOYU/sD5/AGfl4zC</latexit>

S
c

<latexit sha1_base64="e9pDoSgDC2lzjKiHv5LXj8FgFnw=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMxDwgWcPspDcZMju7zMwKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mHGCfkQHkoecUWOlev2R9Yolt+zOQVaJl5ESZKj1il/dfszSCKVhgmrd8dzE+BOqDGcCp4VuqjGhbEQH2LFU0gi1P5mfOiVnVumTMFa2pCFz9ffEhEZaj6PAdkbUDPWyNxP/8zqpCa/9CZdJalCyxaIwFcTEZPY36XOFzIixJZQpbm8lbEgVZcamU7AheMsvr5LmZdmrlG/uK6XqeRZHHk7gFC7Agyuowh3UoAEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AGQmNnA==</latexit>

H

<latexit sha1_base64="3iBhUisyid8vOkUpR+RHPEbnKUk=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvOSYgHlAsoTZSScZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3BbHg2rjut5Pb2Nza3snvFvb2Dw6PiscnLR0limGTRSJSnYBqFFxi03AjsBMrpGEgsB1M7ud++wmV5pF8MNMY/ZCOJB9yRo2VGrV+seSW3QXIOvEyUoIM9X7xqzeIWBKiNExQrbueGxs/pcpwJnBW6CUaY8omdIRdSyUNUfvp4tAZubDKgAwjZUsaslB/T6Q01HoaBrYzpGasV725+J/XTczw1k+5jBODki0XDRNBTETmX5MBV8iMmFpCmeL2VsLGVFFmbDYFG4K3+vI6aV2XvUr5rlEpVS+zOPJwBudwBR7cQBVqUIcmMEB4hld4cx6dF+fd+Vi25pxs5hT+wPn8AZjtjLw=</latexit>

e

<latexit sha1_base64="h3uNxW54NoNcdeHeZ+KylB0Ciqw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O2vrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3cxvP6HSPJYPZpKgH9Gh5CFn1Fipgf1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpaVxWvWrltVMu1izyOApzCGVyCB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwBxOGM2Q==</latexit>

e
c

<latexit sha1_base64="LtuJ0dGr+fzibL0KNDMd8o/UQqc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8eK9gPaWDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHssHM07Qj+hA8pAzaqx0j4+sVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Njt1Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/yMyyQ1KNl8UZgKYmIy/Zv0uUJmxNgSyhS3txI2pIoyY9Mp2hC8xZeXSfOi4lUr13fVcu0sj6MAx3AC5+DBJdTgFurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwA0dY2u</latexit>

�

<latexit sha1_base64="4NtU1tFdEzDpWiRivEBbcKRPrEw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMYB6QLGF2MpuMmccyMyuEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEo1oU2iuNKdCBvKmaRNyyynnURTLCJO29H4dua3n6g2TMkHO0loKPBQspgRbJ3U6g2xELhfrvhVfw60SoKcVCBHo1/+6g0USQWVlnBsTDfwExtmWFtGOJ2WeqmhCSZjPKRdRyUW1ITZ/NopOnPKAMVKu5IWzdXfExkWxkxE5DoFtiOz7M3E/7xuauPrMGMySS2VZLEoTjmyCs1eRwOmKbF84ggmmrlbERlhjYl1AZVcCMHyy6ukdVkNatWb+1qlfp7HUYQTOIULCOAK6nAHDWgCgUd4hld485T34r17H4vWgpfPHMMfeJ8/gl+PBQ==</latexit>

H

<latexit sha1_base64="3iBhUisyid8vOkUpR+RHPEbnKUk=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvOSYgHlAsoTZSScZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3BbHg2rjut5Pb2Nza3snvFvb2Dw6PiscnLR0limGTRSJSnYBqFFxi03AjsBMrpGEgsB1M7ud++wmV5pF8MNMY/ZCOJB9yRo2VGrV+seSW3QXIOvEyUoIM9X7xqzeIWBKiNExQrbueGxs/pcpwJnBW6CUaY8omdIRdSyUNUfvp4tAZubDKgAwjZUsaslB/T6Q01HoaBrYzpGasV725+J/XTczw1k+5jBODki0XDRNBTETmX5MBV8iMmFpCmeL2VsLGVFFmbDYFG4K3+vI6aV2XvUr5rlEpVS+zOPJwBudwBR7cQBVqUIcmMEB4hld4cx6dF+fd+Vi25pxs5hT+wPn8AZjtjLw=</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

p

<latexit sha1_base64="9K9KA9VZTSkSZeaUIwTK7aEqat0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZjIoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX1atXbZq1SJ3kcRTiDc7gED66hDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwB07+M3g==</latexit>

p + q

<latexit sha1_base64="pTuPTFLd5S+xlxAHXtO1+0fF9Mc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN4KXjxWtB/QhrLZbtqlm03cnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVA44T7kd0oEQoGEUr3Sfnj71S2a24M5Bl4uWkDDnqvdJXtx+zNOIKmaTGdDw3QT+jGgWTfFLspoYnlI3ogHcsVTTixs9mp07IqVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbzyM6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdoQvMWXl0nzouJVK9d31XKN5HEU4BhO4Aw8uIQa3EIdGsBgAM/wCm+OdF6cd+dj3rri5DNH8AfO5w8LIo2O</latexit>

q

<latexit sha1_base64="9Awyto0r02+d8Wm/jpKT4A6aPes=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YFuhDWWznbRrN5u4uxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGr+4BqFFxiy3Aj8D5RSKNAYCcY38z8zhMqzWN5ZyYJ+hEdSh5yRo2Vmo/9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU145WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdVr1a9btYqdZLHUYQTOIVz8OAS6nALDWgBA4RneIU358F5cd6dj0VrwclnjuEPnM8f1UOM3w==</latexit>

k � p

<latexit sha1_base64="1n2573catQxWkh4WlDA5QtG1iVg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgnorePFY0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8NJME/YgOJQ85o8ZKD+OLpF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrsurVqjf3tUqd5HEU4QRO4Rw8uII63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcFCo2K</latexit>

k � p � q

<latexit sha1_base64="H8r4QG/r8ycTSUhcgtuMGOrbR14=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4aUmkoN4KXjxWMG2hDWWznbRLN5u4uxFK6W/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz321lb39jc2i7sFHf39g8OS0fHTZ1kiqHPEpGodkg1Ci7RN9wIbKcKaRwKbIWj25nfekKleSIfzDjFIKYDySPOqLGSP6qklcdeqexW3TnIKvFyUoYcjV7pq9tPWBajNExQrTuem5pgQpXhTOC02M00ppSN6AA7lkoaow4m82On5NwqfRIlypY0ZK7+npjQWOtxHNrOmJqhXvZm4n9eJzPRdTDhMs0MSrZYFGWCmITMPid9rpAZMbaEMsXtrYQNqaLM2HyKNgRv+eVV0ryserXqzX2tXCd5HAU4hTO4AA+uoA530AAfGHB4hld4c6Tz4rw7H4vWNSefOYE/cD5/AECgjjw=</latexit>

S

<latexit sha1_base64="Q8LhbWoOYxFz1p22p31ExuZNBSg=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHhM0DwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mHGCfkQHkoecUWOl+n2vWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rw2p9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6WvUr5pl4pVc+zOPJwAqdwAR5cQRXuoAYNYIDwDK/w5jw6L86787FozTnZzDH8gfP5A6mZjMc=</latexit>

L
c

<latexit sha1_base64="Jl8ko05PEyLxTJml9CRH0e46i0A=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNiFe4koHYBGwuLiOYDkjPsbSbJkr29Y3dPCEd+go2FIrb+Ijv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xCpXkkH8w4Rj+kA8n7nFFjpfvbR9YtltyyOwNZJl5GSpCh1i1+dXoRS0KUhgmqddtzY+OnVBnOBE4KnURjTNmIDrBtqaQhaj+dnTohJ1bpkX6kbElDZurviZSGWo/DwHaG1Az1ojcV//Paielf+imXcWJQsvmifiKIicj0b9LjCpkRY0soU9zeStiQKsqMTadgQ/AWX14mjfOyVylf3VVK1dMsjjwcwTGcgQcXUIUbqEEdGAzgGV7hzRHOi/PufMxbc042cwh/4Hz+AA5fjZU=</latexit>

(a)

<latexit sha1_base64="M29tkeFiftyPUpT/+ATX2SJVXgc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSLUS0mkoN4KXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777aytb2xubRd2irt7+weHpaPjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GtzO//YRK81g+mkmCfkSHkoecUWOlhwq96JfKbtWdg6wSLydlyNHol756g5ilEUrDBNW667mJ8TOqDGcCp8VeqjGhbEyH2LVU0gi1n81PnZJzqwxIGCtb0pC5+nsio5HWkyiwnRE1I73szcT/vG5qwms/4zJJDUq2WBSmgpiYzP4mA66QGTGxhDLF7a2EjaiizNh0ijYEb/nlVdK6rHq16s19rVyv5HEU4BTOoAIeXEEd7qABTWAwhGd4hTdHOC/Ou/OxaF1z8pkT+APn8weEuY08</latexit>

S
c

<latexit sha1_base64="e9pDoSgDC2lzjKiHv5LXj8FgFnw=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMxDwgWcPspDcZMju7zMwKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mHGCfkQHkoecUWOlev2R9Yolt+zOQVaJl5ESZKj1il/dfszSCKVhgmrd8dzE+BOqDGcCp4VuqjGhbEQH2LFU0gi1P5mfOiVnVumTMFa2pCFz9ffEhEZaj6PAdkbUDPWyNxP/8zqpCa/9CZdJalCyxaIwFcTEZPY36XOFzIixJZQpbm8lbEgVZcamU7AheMsvr5LmZdmrlG/uK6XqeRZHHk7gFC7Agyuowh3UoAEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AGQmNnA==</latexit>

e

<latexit sha1_base64="h3uNxW54NoNcdeHeZ+KylB0Ciqw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O2vrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3cxvP6HSPJYPZpKgH9Gh5CFn1Fipgf1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpaVxWvWrltVMu1izyOApzCGVyCB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwBxOGM2Q==</latexit>

e
c

<latexit sha1_base64="LtuJ0dGr+fzibL0KNDMd8o/UQqc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8eK9gPaWDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHssHM07Qj+hA8pAzaqx0j4+sVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Njt1Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/yMyyQ1KNl8UZgKYmIy/Zv0uUJmxNgSyhS3txI2pIoyY9Mp2hC8xZeXSfOi4lUr13fVcu0sj6MAx3AC5+DBJdTgFurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwA0dY2u</latexit>

�

<latexit sha1_base64="4NtU1tFdEzDpWiRivEBbcKRPrEw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMYB6QLGF2MpuMmccyMyuEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEo1oU2iuNKdCBvKmaRNyyynnURTLCJO29H4dua3n6g2TMkHO0loKPBQspgRbJ3U6g2xELhfrvhVfw60SoKcVCBHo1/+6g0USQWVlnBsTDfwExtmWFtGOJ2WeqmhCSZjPKRdRyUW1ITZ/NopOnPKAMVKu5IWzdXfExkWxkxE5DoFtiOz7M3E/7xuauPrMGMySS2VZLEoTjmyCs1eRwOmKbF84ggmmrlbERlhjYl1AZVcCMHyy6ukdVkNatWb+1qlfp7HUYQTOIULCOAK6nAHDWgCgUd4hld485T34r17H4vWgpfPHMMfeJ8/gl+PBQ==</latexit>

H

<latexit sha1_base64="3iBhUisyid8vOkUpR+RHPEbnKUk=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvOSYgHlAsoTZSScZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3BbHg2rjut5Pb2Nza3snvFvb2Dw6PiscnLR0limGTRSJSnYBqFFxi03AjsBMrpGEgsB1M7ud++wmV5pF8MNMY/ZCOJB9yRo2VGrV+seSW3QXIOvEyUoIM9X7xqzeIWBKiNExQrbueGxs/pcpwJnBW6CUaY8omdIRdSyUNUfvp4tAZubDKgAwjZUsaslB/T6Q01HoaBrYzpGasV725+J/XTczw1k+5jBODki0XDRNBTETmX5MBV8iMmFpCmeL2VsLGVFFmbDYFG4K3+vI6aV2XvUr5rlEpVS+zOPJwBudwBR7cQBVqUIcmMEB4hld4cx6dF+fd+Vi25pxs5hT+wPn8AZjtjLw=</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

p

<latexit sha1_base64="9K9KA9VZTSkSZeaUIwTK7aEqat0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZjIoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX1atXbZq1SJ3kcRTiDc7gED66hDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwB07+M3g==</latexit>

p + q

<latexit sha1_base64="pTuPTFLd5S+xlxAHXtO1+0fF9Mc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN4KXjxWtB/QhrLZbtqlm03cnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVA44T7kd0oEQoGEUr3Sfnj71S2a24M5Bl4uWkDDnqvdJXtx+zNOIKmaTGdDw3QT+jGgWTfFLspoYnlI3ogHcsVTTixs9mp07IqVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbzyM6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdoQvMWXl0nzouJVK9d31XKN5HEU4BhO4Aw8uIQa3EIdGsBgAM/wCm+OdF6cd+dj3rri5DNH8AfO5w8LIo2O</latexit>

q

<latexit sha1_base64="9Awyto0r02+d8Wm/jpKT4A6aPes=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YFuhDWWznbRrN5u4uxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGr+4BqFFxiy3Aj8D5RSKNAYCcY38z8zhMqzWN5ZyYJ+hEdSh5yRo2Vmo/9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU145WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdVr1a9btYqdZLHUYQTOIVz8OAS6nALDWgBA4RneIU358F5cd6dj0VrwclnjuEPnM8f1UOM3w==</latexit>

k � p

<latexit sha1_base64="1n2573catQxWkh4WlDA5QtG1iVg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgnorePFY0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8NJME/YgOJQ85o8ZKD+OLpF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrsurVqjf3tUqd5HEU4QRO4Rw8uII63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcFCo2K</latexit>

k � p � q

<latexit sha1_base64="H8r4QG/r8ycTSUhcgtuMGOrbR14=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4aUmkoN4KXjxWMG2hDWWznbRLN5u4uxFK6W/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz321lb39jc2i7sFHf39g8OS0fHTZ1kiqHPEpGodkg1Ci7RN9wIbKcKaRwKbIWj25nfekKleSIfzDjFIKYDySPOqLGSP6qklcdeqexW3TnIKvFyUoYcjV7pq9tPWBajNExQrTuem5pgQpXhTOC02M00ppSN6AA7lkoaow4m82On5NwqfRIlypY0ZK7+npjQWOtxHNrOmJqhXvZm4n9eJzPRdTDhMs0MSrZYFGWCmITMPid9rpAZMbaEMsXtrYQNqaLM2HyKNgRv+eVV0ryserXqzX2tXCd5HAU4hTO4AA+uoA530AAfGHB4hld4c6Tz4rw7H4vWNSefOYE/cD5/AECgjjw=</latexit>

S

<latexit sha1_base64="Q8LhbWoOYxFz1p22p31ExuZNBSg=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHhM0DwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mHGCfkQHkoecUWOl+n2vWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rw2p9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6WvUr5pl4pVc+zOPJwAqdwAR5cQRXuoAYNYIDwDK/w5jw6L86787FozTnZzDH8gfP5A6mZjMc=</latexit>

L

<latexit sha1_base64="d49OKR561VpN5sILc3iaIDdA5T0=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoOQKtxJQO0CNhYWCZgPSI6wt5lL1uztHbt7Qgj5BTYWitj6k+z8N26SKzTxwcDjvRlm5gWJ4Nq47reT29jc2t7J7xb29g8Oj4rHJy0dp4phk8UiVp2AahRcYtNwI7CTKKRRILAdjG/nfvsJleaxfDCTBP2IDiUPOaPGSo37frHkVtwFyDrxMlKCDPV+8as3iFkaoTRMUK27npsYf0qV4UzgrNBLNSaUjekQu5ZKGqH2p4tDZ+TCKgMSxsqWNGSh/p6Y0kjrSRTYzoiakV715uJ/Xjc14bU/5TJJDUq2XBSmgpiYzL8mA66QGTGxhDLF7a2EjaiizNhsCjYEb/XlddK6rHjVyk2jWqqVszjycAbnUAYPrqAGd1CHJjBAeIZXeHMenRfn3flYtuacbOYU/sD5/AGfl4zC</latexit>

L
c

<latexit sha1_base64="Jl8ko05PEyLxTJml9CRH0e46i0A=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNiFe4koHYBGwuLiOYDkjPsbSbJkr29Y3dPCEd+go2FIrb+Ijv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xCpXkkH8w4Rj+kA8n7nFFjpfvbR9YtltyyOwNZJl5GSpCh1i1+dXoRS0KUhgmqddtzY+OnVBnOBE4KnURjTNmIDrBtqaQhaj+dnTohJ1bpkX6kbElDZurviZSGWo/DwHaG1Az1ojcV//Paielf+imXcWJQsvmifiKIicj0b9LjCpkRY0soU9zeStiQKsqMTadgQ/AWX14mjfOyVylf3VVK1dMsjjwcwTGcgQcXUIUbqEEdGAzgGV7hzRHOi/PufMxbc042cwh/4Hz+AA5fjZU=</latexit>

(b)

<latexit sha1_base64="DzTSHN7aV5r2lUlD7oRNlrDJVn8=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSLUS0mkoN4KXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777aytb2xubRd2irt7+weHpaPjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GtzO//YRK81g+mkmCfkSHkoecUWOlh0pw0S+V3ao7B1klXk7KkKPRL331BjFLI5SGCap113MT42dUGc4ETou9VGNC2ZgOsWuppBFqP5ufOiXnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhNd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHpFG0I3vLLq6R1WfVq1Zv7WrleyeMowCmcQQU8uII63EEDmsBgCM/wCm+OcF6cd+dj0brm5DMn8AfO5w+GPo09</latexit>

p + q

<latexit sha1_base64="pTuPTFLd5S+xlxAHXtO1+0fF9Mc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN4KXjxWtB/QhrLZbtqlm03cnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVA44T7kd0oEQoGEUr3Sfnj71S2a24M5Bl4uWkDDnqvdJXtx+zNOIKmaTGdDw3QT+jGgWTfFLspoYnlI3ogHcsVTTixs9mp07IqVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbzyM6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdoQvMWXl0nzouJVK9d31XKN5HEU4BhO4Aw8uIQa3EIdGsBgAM/wCm+OdF6cd+dj3rri5DNH8AfO5w8LIo2O</latexit>

H

<latexit sha1_base64="3iBhUisyid8vOkUpR+RHPEbnKUk=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvOSYgHlAsoTZSScZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3BbHg2rjut5Pb2Nza3snvFvb2Dw6PiscnLR0limGTRSJSnYBqFFxi03AjsBMrpGEgsB1M7ud++wmV5pF8MNMY/ZCOJB9yRo2VGrV+seSW3QXIOvEyUoIM9X7xqzeIWBKiNExQrbueGxs/pcpwJnBW6CUaY8omdIRdSyUNUfvp4tAZubDKgAwjZUsaslB/T6Q01HoaBrYzpGasV725+J/XTczw1k+5jBODki0XDRNBTETmX5MBV8iMmFpCmeL2VsLGVFFmbDYFG4K3+vI6aV2XvUr5rlEpVS+zOPJwBudwBR7cQBVqUIcmMEB4hld4cx6dF+fd+Vi25pxs5hT+wPn8AZjtjLw=</latexit>

(b)

<latexit sha1_base64="MT9V5vaVNoqH60qnDabX41+eCPI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRalXsquFNRbwYvHCvZD2qVk02wbmmSXJCuUpb/CiwdFvPpzvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33miSrNIPphpTH2BR5KFjGBjpce0H4SoGlzMBuWKW3PnQKvEy0kFcjQH5a/+MCKJoNIQjrXueW5s/BQrwwins1I/0TTGZIJHtGepxIJqP50fPENnVhmiMFK2pEFz9fdEioXWUxHYToHNWC97mfif10tMeO2nTMaJoZIsFoUJRyZC2fdoyBQlhk8twUQxeysiY6wwMTajkg3BW355lbQva169dnNfrzTO8ziKcAKnUAUPrqABd9CEFhAQ8Ayv8OYo58V5dz4WrQUnnzmGP3A+fwDSN4+z</latexit>

(a)

<latexit sha1_base64="49j5DGuMyCXWfhtl301WiWWWwPE=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRalXsquFNRbwYvHCvZD2qVk02wbmmSXJCuUpb/CiwdFvPpzvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33miSrNIPphpTH2BR5KFjGBjpce0H4Soii9mg3LFrblzoFXi5aQCOZqD8ld/GJFEUGkIx1r3PDc2foqVYYTTWamfaBpjMsEj2rNUYkG1n84PnqEzqwxRGClb0qC5+nsixULrqQhsp8BmrJe9TPzP6yUmvPZTJuPEUEkWi8KEIxOh7Hs0ZIoSw6eWYKKYvRWRMVaYGJtRyYbgLb+8StqXNa9eu7mvVxrneRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzifP9Cxj7I=</latexit>

S
c

<latexit sha1_base64="e9pDoSgDC2lzjKiHv5LXj8FgFnw=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMxDwgWcPspDcZMju7zMwKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mHGCfkQHkoecUWOlev2R9Yolt+zOQVaJl5ESZKj1il/dfszSCKVhgmrd8dzE+BOqDGcCp4VuqjGhbEQH2LFU0gi1P5mfOiVnVumTMFa2pCFz9ffEhEZaj6PAdkbUDPWyNxP/8zqpCa/9CZdJalCyxaIwFcTEZPY36XOFzIixJZQpbm8lbEgVZcamU7AheMsvr5LmZdmrlG/uK6XqeRZHHk7gFC7Agyuowh3UoAEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AGQmNnA==</latexit>

e

<latexit sha1_base64="h3uNxW54NoNcdeHeZ+KylB0Ciqw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O2vrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3cxvP6HSPJYPZpKgH9Gh5CFn1Fipgf1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpaVxWvWrltVMu1izyOApzCGVyCB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwBxOGM2Q==</latexit>

e
c

<latexit sha1_base64="LtuJ0dGr+fzibL0KNDMd8o/UQqc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8eK9gPaWDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHssHM07Qj+hA8pAzaqx0j4+sVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Njt1Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/yMyyQ1KNl8UZgKYmIy/Zv0uUJmxNgSyhS3txI2pIoyY9Mp2hC8xZeXSfOi4lUr13fVcu0sj6MAx3AC5+DBJdTgFurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwA0dY2u</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

p

<latexit sha1_base64="9K9KA9VZTSkSZeaUIwTK7aEqat0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZjIoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX1atXbZq1SJ3kcRTiDc7gED66hDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwB07+M3g==</latexit>

k � p

<latexit sha1_base64="1n2573catQxWkh4WlDA5QtG1iVg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgnorePFY0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8NJME/YgOJQ85o8ZKD+OLpF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrsurVqjf3tUqd5HEU4QRO4Rw8uII63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcFCo2K</latexit>

p

<latexit sha1_base64="9K9KA9VZTSkSZeaUIwTK7aEqat0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZjIoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX1atXbZq1SJ3kcRTiDc7gED66hDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwB07+M3g==</latexit>

k � p

<latexit sha1_base64="1n2573catQxWkh4WlDA5QtG1iVg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgnorePFY0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8NJME/YgOJQ85o8ZKD+OLpF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrsurVqjf3tUqd5HEU4QRO4Rw8uII63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcFCo2K</latexit>

H
�

<latexit sha1_base64="XTf1kmKFOzxhxEvRC3IrhkzHh/4=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYFC8GHYloN4CXnKMaB6QrGF20psMmZ1dZmaFEPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSK4Nq777aysrq1vbOa28ts7u3v7hYPDho5TxbDOYhGrVkA1Ci6xbrgR2EoU0igQ2AyGt1O/+YRK81g+mFGCfkT7koecUWOl++rjRbdQdEvuDGSZeBkpQoZat/DV6cUsjVAaJqjWbc9NjD+mynAmcJLvpBoTyoa0j21LJY1Q++PZqRNyapUeCWNlSxoyU39PjGmk9SgKbGdEzUAvelPxP6+dmvDaH3OZpAYlmy8KU0FMTKZ/kx5XyIwYWUKZ4vZWwgZUUWZsOnkbgrf48jJpXJa8cunmrlysnGVx5OAYTuAcPLiCClShBnVg0IdneIU3RzgvzrvzMW9dcbKZI/gD5/MHtmCNWw==</latexit>

S
c

<latexit sha1_base64="e9pDoSgDC2lzjKiHv5LXj8FgFnw=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMxDwgWcPspDcZMju7zMwKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mHGCfkQHkoecUWOlev2R9Yolt+zOQVaJl5ESZKj1il/dfszSCKVhgmrd8dzE+BOqDGcCp4VuqjGhbEQH2LFU0gi1P5mfOiVnVumTMFa2pCFz9ffEhEZaj6PAdkbUDPWyNxP/8zqpCa/9CZdJalCyxaIwFcTEZPY36XOFzIixJZQpbm8lbEgVZcamU7AheMsvr5LmZdmrlG/uK6XqeRZHHk7gFC7Agyuowh3UoAEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AGQmNnA==</latexit>

e

<latexit sha1_base64="h3uNxW54NoNcdeHeZ+KylB0Ciqw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O2vrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3cxvP6HSPJYPZpKgH9Gh5CFn1Fipgf1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpaVxWvWrltVMu1izyOApzCGVyCB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwBxOGM2Q==</latexit>

e
c

<latexit sha1_base64="LtuJ0dGr+fzibL0KNDMd8o/UQqc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8eK9gPaWDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHssHM07Qj+hA8pAzaqx0j4+sVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Njt1Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/yMyyQ1KNl8UZgKYmIy/Zv0uUJmxNgSyhS3txI2pIoyY9Mp2hC8xZeXSfOi4lUr13fVcu0sj6MAx3AC5+DBJdTgFurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwA0dY2u</latexit>

�

<latexit sha1_base64="4NtU1tFdEzDpWiRivEBbcKRPrEw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMYB6QLGF2MpuMmccyMyuEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEo1oU2iuNKdCBvKmaRNyyynnURTLCJO29H4dua3n6g2TMkHO0loKPBQspgRbJ3U6g2xELhfrvhVfw60SoKcVCBHo1/+6g0USQWVlnBsTDfwExtmWFtGOJ2WeqmhCSZjPKRdRyUW1ITZ/NopOnPKAMVKu5IWzdXfExkWxkxE5DoFtiOz7M3E/7xuauPrMGMySS2VZLEoTjmyCs1eRwOmKbF84ggmmrlbERlhjYl1AZVcCMHyy6ukdVkNatWb+1qlfp7HUYQTOIULCOAK6nAHDWgCgUd4hld485T34r17H4vWgpfPHMMfeJ8/gl+PBQ==</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

p

<latexit sha1_base64="9K9KA9VZTSkSZeaUIwTK7aEqat0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZjIoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX1atXbZq1SJ3kcRTiDc7gED66hDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwB07+M3g==</latexit>

p + q

<latexit sha1_base64="pTuPTFLd5S+xlxAHXtO1+0fF9Mc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN4KXjxWtB/QhrLZbtqlm03cnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVA44T7kd0oEQoGEUr3Sfnj71S2a24M5Bl4uWkDDnqvdJXtx+zNOIKmaTGdDw3QT+jGgWTfFLspoYnlI3ogHcsVTTixs9mp07IqVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbzyM6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdoQvMWXl0nzouJVK9d31XKN5HEU4BhO4Aw8uIQa3EIdGsBgAM/wCm+OdF6cd+dj3rri5DNH8AfO5w8LIo2O</latexit>

q

<latexit sha1_base64="9Awyto0r02+d8Wm/jpKT4A6aPes=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YFuhDWWznbRrN5u4uxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGr+4BqFFxiy3Aj8D5RSKNAYCcY38z8zhMqzWN5ZyYJ+hEdSh5yRo2Vmo/9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU145WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdVr1a9btYqdZLHUYQTOIVz8OAS6nALDWgBA4RneIU358F5cd6dj0VrwclnjuEPnM8f1UOM3w==</latexit>

k � p

<latexit sha1_base64="1n2573catQxWkh4WlDA5QtG1iVg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgnorePFY0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8NJME/YgOJQ85o8ZKD+OLpF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrsurVqjf3tUqd5HEU4QRO4Rw8uII63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcFCo2K</latexit>

k � p � q

<latexit sha1_base64="H8r4QG/r8ycTSUhcgtuMGOrbR14=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4aUmkoN4KXjxWMG2hDWWznbRLN5u4uxFK6W/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz321lb39jc2i7sFHf39g8OS0fHTZ1kiqHPEpGodkg1Ci7RN9wIbKcKaRwKbIWj25nfekKleSIfzDjFIKYDySPOqLGSP6qklcdeqexW3TnIKvFyUoYcjV7pq9tPWBajNExQrTuem5pgQpXhTOC02M00ppSN6AA7lkoaow4m82On5NwqfRIlypY0ZK7+npjQWOtxHNrOmJqhXvZm4n9eJzPRdTDhMs0MSrZYFGWCmITMPid9rpAZMbaEMsXtrYQNqaLM2HyKNgRv+eVV0ryserXqzX2tXCd5HAU4hTO4AA+uoA530AAfGHB4hld4c6Tz4rw7H4vWNSefOYE/cD5/AECgjjw=</latexit>

H
�

<latexit sha1_base64="XTf1kmKFOzxhxEvRC3IrhkzHh/4=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYFC8GHYloN4CXnKMaB6QrGF20psMmZ1dZmaFEPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSK4Nq777aysrq1vbOa28ts7u3v7hYPDho5TxbDOYhGrVkA1Ci6xbrgR2EoU0igQ2AyGt1O/+YRK81g+mFGCfkT7koecUWOl++rjRbdQdEvuDGSZeBkpQoZat/DV6cUsjVAaJqjWbc9NjD+mynAmcJLvpBoTyoa0j21LJY1Q++PZqRNyapUeCWNlSxoyU39PjGmk9SgKbGdEzUAvelPxP6+dmvDaH3OZpAYlmy8KU0FMTKZ/kx5XyIwYWUKZ4vZWwgZUUWZsOnkbgrf48jJpXJa8cunmrlysnGVx5OAYTuAcPLiCClShBnVg0IdneIU3RzgvzrvzMW9dcbKZI/gD5/MHtmCNWw==</latexit>

L
0

<latexit sha1_base64="zE9NufJkPVe9TWC8u318TMO56Xk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNiFe4koHYBGwuLiOYDkjPsbSbJkr29Y3dPCEd+go2FIrb+Ijv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xCpXkkH8w4Rj+kA8n7nFFjpfvbR7dbLLlldwayTLyMlCBDrVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3VCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/9FMu48SgZPNF/UQQE5Hp36THFTIjxpZQpri9lbAhVZQZm07BhuAtvrxMGudlr1K+uquUqqdZHHk4gmM4Aw8uoAo3UIM6MBjAM7zCmyOcF+fd+Zi35pxs5hD+wPn8AcEEjWI=</latexit>

L
0

<latexit sha1_base64="zE9NufJkPVe9TWC8u318TMO56Xk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNiFe4koHYBGwuLiOYDkjPsbSbJkr29Y3dPCEd+go2FIrb+Ijv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xCpXkkH8w4Rj+kA8n7nFFjpfvbR7dbLLlldwayTLyMlCBDrVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3VCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/9FMu48SgZPNF/UQQE5Hp36THFTIjxpZQpri9lbAhVZQZm07BhuAtvrxMGudlr1K+uquUqqdZHHk4gmM4Aw8uoAo3UIM6MBjAM7zCmyOcF+fd+Zi35pxs5hD+wPn8AcEEjWI=</latexit>

�
⇤

<latexit sha1_base64="0PlZOEdTqz34zZ/jasXIpQMxRQc=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRZFPJRdKai3ghePFewHtGvJptk2NpssSVYoS/+DFw+KePX/ePPfmG33oK0PBh7vzTAzL4g508Z1v53Cyura+kZxs7S1vbO7V94/aGmZKEKbRHKpOgHWlDNBm4YZTjuxojgKOG0H45vMbz9RpZkU92YSUz/CQ8FCRrCxUqsXj9jDeb9ccavuDGiZeDmpQI5Gv/zVG0iSRFQYwrHWXc+NjZ9iZRjhdFrqJZrGmIzxkHYtFTii2k9n107RiVUGKJTKljBopv6eSHGk9SQKbGeEzUgvepn4n9dNTHjlp0zEiaGCzBeFCUdGoux1NGCKEsMnlmCimL0VkRFWmBgbUMmG4C2+vExaF1WvVr2+q1Xqp3kcRTiCYzgDDy6hDrfQgCYQeIRneIU3RzovzrvzMW8tOPnMIfyB8/kDKpmOyw==</latexit>

(b)

<latexit sha1_base64="MT9V5vaVNoqH60qnDabX41+eCPI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRalXsquFNRbwYvHCvZD2qVk02wbmmSXJCuUpb/CiwdFvPpzvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33miSrNIPphpTH2BR5KFjGBjpce0H4SoGlzMBuWKW3PnQKvEy0kFcjQH5a/+MCKJoNIQjrXueW5s/BQrwwins1I/0TTGZIJHtGepxIJqP50fPENnVhmiMFK2pEFz9fdEioXWUxHYToHNWC97mfif10tMeO2nTMaJoZIsFoUJRyZC2fdoyBQlhk8twUQxeysiY6wwMTajkg3BW355lbQva169dnNfrzTO8ziKcAKnUAUPrqABd9CEFhAQ8Ayv8OYo58V5dz4WrQUnnzmGP3A+fwDSN4+z</latexit>

e

<latexit sha1_base64="h3uNxW54NoNcdeHeZ+KylB0Ciqw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O2vrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3cxvP6HSPJYPZpKgH9Gh5CFn1Fipgf1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpaVxWvWrltVMu1izyOApzCGVyCB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwBxOGM2Q==</latexit>

e
c

<latexit sha1_base64="LtuJ0dGr+fzibL0KNDMd8o/UQqc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8eK9gPaWDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHssHM07Qj+hA8pAzaqx0j4+sVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Njt1Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/yMyyQ1KNl8UZgKYmIy/Zv0uUJmxNgSyhS3txI2pIoyY9Mp2hC8xZeXSfOi4lUr13fVcu0sj6MAx3AC5+DBJdTgFurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwA0dY2u</latexit>

�

<latexit sha1_base64="4NtU1tFdEzDpWiRivEBbcKRPrEw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMYB6QLGF2MpuMmccyMyuEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEo1oU2iuNKdCBvKmaRNyyynnURTLCJO29H4dua3n6g2TMkHO0loKPBQspgRbJ3U6g2xELhfrvhVfw60SoKcVCBHo1/+6g0USQWVlnBsTDfwExtmWFtGOJ2WeqmhCSZjPKRdRyUW1ITZ/NopOnPKAMVKu5IWzdXfExkWxkxE5DoFtiOz7M3E/7xuauPrMGMySS2VZLEoTjmyCs1eRwOmKbF84ggmmrlbERlhjYl1AZVcCMHyy6ukdVkNatWb+1qlfp7HUYQTOIULCOAK6nAHDWgCgUd4hld485T34r17H4vWgpfPHMMfeJ8/gl+PBQ==</latexit>

(a)

<latexit sha1_base64="49j5DGuMyCXWfhtl301WiWWWwPE=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRalXsquFNRbwYvHCvZD2qVk02wbmmSXJCuUpb/CiwdFvPpzvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33miSrNIPphpTH2BR5KFjGBjpce0H4Soii9mg3LFrblzoFXi5aQCOZqD8ld/GJFEUGkIx1r3PDc2foqVYYTTWamfaBpjMsEj2rNUYkG1n84PnqEzqwxRGClb0qC5+nsixULrqQhsp8BmrJe9TPzP6yUmvPZTJuPEUEkWi8KEIxOh7Hs0ZIoSw6eWYKKYvRWRMVaYGJtRyYbgLb+8StqXNa9eu7mvVxrneRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzifP9Cxj7I=</latexit>

e

<latexit sha1_base64="h3uNxW54NoNcdeHeZ+KylB0Ciqw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O2vrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3cxvP6HSPJYPZpKgH9Gh5CFn1Fipgf1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpaVxWvWrltVMu1izyOApzCGVyCB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwBxOGM2Q==</latexit>

e
c

<latexit sha1_base64="LtuJ0dGr+fzibL0KNDMd8o/UQqc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8eK9gPaWDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHssHM07Qj+hA8pAzaqx0j4+sVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Njt1Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/yMyyQ1KNl8UZgKYmIy/Zv0uUJmxNgSyhS3txI2pIoyY9Mp2hC8xZeXSfOi4lUr13fVcu0sj6MAx3AC5+DBJdTgFurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwA0dY2u</latexit>

�

<latexit sha1_base64="4NtU1tFdEzDpWiRivEBbcKRPrEw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMYB6QLGF2MpuMmccyMyuEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEo1oU2iuNKdCBvKmaRNyyynnURTLCJO29H4dua3n6g2TMkHO0loKPBQspgRbJ3U6g2xELhfrvhVfw60SoKcVCBHo1/+6g0USQWVlnBsTDfwExtmWFtGOJ2WeqmhCSZjPKRdRyUW1ITZ/NopOnPKAMVKu5IWzdXfExkWxkxE5DoFtiOz7M3E/7xuauPrMGMySS2VZLEoTjmyCs1eRwOmKbF84ggmmrlbERlhjYl1AZVcCMHyy6ukdVkNatWb+1qlfp7HUYQTOIULCOAK6nAHDWgCgUd4hld485T34r17H4vWgpfPHMMfeJ8/gl+PBQ==</latexit>

yL

<latexit sha1_base64="2iQN6HOK4MmJ0fFSx36Y1tA7fpA=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tlgTBKtyJoHYBGwuLiOYDkiPsbfaSJXt7x+6ccIT8BBsLRWz9RXb+GzfJFZr4YODx3gwz84JECoOu++0U1tY3NreK26Wd3b39g/LhUcvEqWa8yWIZ605ADZdC8SYKlLyTaE6jQPJ2ML6Z+e0nro2I1SNmCfcjOlQiFIyilR6y/l2/XHVr7hxklXg5qUKORr/81RvELI24QiapMV3PTdCfUI2CST4t9VLDE8rGdMi7lioaceNP5qdOyalVBiSMtS2FZK7+npjQyJgsCmxnRHFklr2Z+J/XTTG88idCJSlyxRaLwlQSjMnsbzIQmjOUmSWUaWFvJWxENWVo0ynZELzll1dJ67zmXdSu7y+q9UoeRxFOoAJn4MEl1OEWGtAEBkN4hld4c6Tz4rw7H4vWgpPPHMMfOJ8/MGKNqA==</latexit>

y
⇤
R

<latexit sha1_base64="VZl0e2kbOtANo/KpVGS0MQ06rFY=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LC2CeCiJFNRbwYvHKqYttLFstpt26WYTdjdCCP0NXjwo4tUf5M1/4zbNQVsfDDzem2Fmnh9zprRtf1ultfWNza3ydmVnd2//oHp41FFRIgl1ScQj2fOxopwJ6mqmOe3FkuLQ57TrT2/mfveJSsUi8aDTmHohHgsWMIK1kdz08Xx4P6zW7YadA60SpyB1KNAeVr8Go4gkIRWacKxU37Fj7WVYakY4nVUGiaIxJlM8pn1DBQ6p8rL82Bk6NcoIBZE0JTTK1d8TGQ6VSkPfdIZYT9SyNxf/8/qJDq68jIk40VSQxaIg4UhHaP45GjFJieapIZhIZm5FZIIlJtrkUzEhOMsvr5LORcNpNq7vmvVWrYijDCdQgzNw4BJacAttcIEAg2d4hTdLWC/Wu/WxaC1Zxcwx/IH1+QNT245K</latexit>

ŷ
⇤
R

<latexit sha1_base64="fHXepnoLs/nQmTMOhWOKgsmwZKw=">AAAB8XicbVDLSgNBEOz1GeMr6tHLkCCIh7ArAfUW8OIxinlgsobZyWwyZHZ2mekVQshfePGgiFf/xpt/4yTZgyYWNBRV3XR3BYkUBl3321lZXVvf2Mxt5bd3dvf2CweHDROnmvE6i2WsWwE1XArF6yhQ8laiOY0CyZvB8HrqN5+4NiJW9zhKuB/RvhKhYBSt9NAZUCSjx7PuXbdQcsvuDGSZeBkpQYZat/DV6cUsjbhCJqkxbc9N0B9TjYJJPsl3UsMTyoa0z9uWKhpx449nF0/IiVV6JIy1LYVkpv6eGNPImFEU2M6I4sAselPxP6+dYnjpj4VKUuSKzReFqSQYk+n7pCc0ZyhHllCmhb2VsAHVlKENKW9D8BZfXiaN87JXKV/dVkrVYhZHDo6hCKfgwQVU4QZqUAcGCp7hFd4c47w4787HvHXFyWaO4A+czx+1l5A1</latexit>

ŷL

<latexit sha1_base64="U/UOzt62QnewSqUzaJZObUfY8v8=">AAAB73icbVA9SwNBEJ2LXzF+RS1tlgTBKtyJoHYBGwuLCOYDkiPsbfaSJXt75+6ccIT8CRsLRWz9O3b+GzfJFZr4YODx3gwz84JECoOu++0U1tY3NreK26Wd3b39g/LhUcvEqWa8yWIZ605ADZdC8SYKlLyTaE6jQPJ2ML6Z+e0nro2I1QNmCfcjOlQiFIyilTq9EUWS9e/65apbc+cgq8TLSRVyNPrlr94gZmnEFTJJjel6boL+hGoUTPJpqZcanlA2pkPetVTRiBt/Mr93Sk6tMiBhrG0pJHP198SERsZkUWA7I4ojs+zNxP+8borhlT8RKkmRK7ZYFKaSYExmz5OB0JyhzCyhTAt7K2EjqilDG1HJhuAtv7xKWuc176J2fX9RrVfyOIpwAhU4Aw8uoQ630IAmMJDwDK/w5jw6L86787FoLTj5zDH8gfP5A46Yj5M=</latexit>

 
c

<latexit sha1_base64="Im9mF7Pd0FPo8LSaVrNC26K5ois=">AAAB7XicbVBNSwMxEJ31s9avqkcvwaJ4KrtSUG8FLx4r2A9o15JNs21sNglJVihL/4MXD4p49f9489+YtnvQ1gcDj/dmmJkXKc6M9f1vb2V1bX1js7BV3N7Z3dsvHRw2jUw1oQ0iudTtCBvKmaANyyynbaUpTiJOW9HoZuq3nqg2TIp7O1Y0TPBAsJgRbJ3U7CrDHkivVPYr/gxomQQ5KUOOeq/01e1LkiZUWMKxMZ3AVzbMsLaMcDopdlNDFSYjPKAdRwVOqAmz2bUTdOqUPoqldiUsmqm/JzKcGDNOIteZYDs0i95U/M/rpDa+CjMmVGqpIPNFccqRlWj6OuozTYnlY0cw0czdisgQa0ysC6joQggWX14mzYtKUK1c31XLtbM8jgIcwwmcQwCXUINbqEMDCDzCM7zCmye9F+/d+5i3rnj5zBH8gff5A5HKjw8=</latexit>

 ̂

<latexit sha1_base64="DFrHWsx0CIpIrnUrD8ZCJZ+Ny7Y=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbFU0mkoN4KXjxWsB/ShLLZbtqlu0nYnQil9Fd48aCIV3+ON/+N2zYHbX0w8Hhvhpl5YSqFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZZJMM95kiUx0J6SGSxHzJgqUvJNqTlUoeTsc3c789hPXRiTxA45THig6iEUkGEUrPfpDisRPjeiVK27VnYOsEi8nFcjR6JW//H7CMsVjZJIa0/XcFIMJ1SiY5NOSnxmeUjaiA961NKaKm2AyP3hKzqzSJ1GibcVI5urviQlVxoxVaDsVxaFZ9mbif143w+g6mIg4zZDHbLEoyiTBhMy+J32hOUM5toQyLeythA2ppgxtRiUbgrf88ippXVa9WvXmvlapn+dxFOEETuECPLiCOtxBA5rAQMEzvMKbo50X5935WLQWnHzmGP7A+fwBf6yQJQ==</latexit>

 ̂
c

<latexit sha1_base64="gGYYd+MxPuOjDD+n9wUMgqeSDD0=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbFU0mkoN4KXjxWsB+QxLLZbtqlm92wOxFK6M/w4kERr/4ab/4bt20O2vpg4PHeDDPzolRwA6777ZTW1jc2t8rblZ3dvf2D6uFRx6hMU9amSijdi4hhgkvWBg6C9VLNSBIJ1o3GtzO/+8S04Uo+wCRlYUKGksecErCSH4wI4CA1/JH2qzW37s6BV4lXkBoq0OpXv4KBolnCJFBBjPE9N4UwJxo4FWxaCTLDUkLHZMh8SyVJmAnz+clTfGaVAY6VtiUBz9XfEzlJjJkkke1MCIzMsjcT//P8DOLrMOcyzYBJulgUZwKDwrP/8YBrRkFMLCFUc3srpiOiCQWbUsWG4C2/vEo6l3WvUb+5b9Sa50UcZXSCTtEF8tAVaqI71EJtRJFCz+gVvTngvDjvzseiteQUM8foD5zPH/VJkPo=</latexit>

 

<latexit sha1_base64="Vf4xYyxDZ46OZ72aQLjOVc8H8Os=">AAAB63icbVBNSwMxEJ34WetX1aOXYFE8lV0pqLeCF48V7Ae0S8mm2TY0yS5JVihL/4IXD4p49Q9589+YbfegrQ8GHu/NMDMvTAQ31vO+0dr6xubWdmmnvLu3f3BYOTpumzjVlLVoLGLdDYlhgivWstwK1k00IzIUrBNO7nK/88S04bF6tNOEBZKMFI84JTaX+onhg0rVq3lz4FXiF6QKBZqDyld/GNNUMmWpIMb0fC+xQUa05VSwWbmfGpYQOiEj1nNUEclMkM1vneFzpwxxFGtXyuK5+nsiI9KYqQxdpyR2bJa9XPzP66U2ugkyrpLUMkUXi6JUYBvj/HE85JpRK6aOEKq5uxXTMdGEWhdP2YXgL7+8StpXNb9eu32oVxsXRRwlOIUzuAQfrqEB99CEFlAYwzO8whuS6AW9o49F6xoqZk7gD9DnDx+zjjo=</latexit>

�
⇤

<latexit sha1_base64="0PlZOEdTqz34zZ/jasXIpQMxRQc=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRZFPJRdKai3ghePFewHtGvJptk2NpssSVYoS/+DFw+KePX/ePPfmG33oK0PBh7vzTAzL4g508Z1v53Cyura+kZxs7S1vbO7V94/aGmZKEKbRHKpOgHWlDNBm4YZTjuxojgKOG0H45vMbz9RpZkU92YSUz/CQ8FCRrCxUqsXj9jDeb9ccavuDGiZeDmpQI5Gv/zVG0iSRFQYwrHWXc+NjZ9iZRjhdFrqJZrGmIzxkHYtFTii2k9n107RiVUGKJTKljBopv6eSHGk9SQKbGeEzUgvepn4n9dNTHjlp0zEiaGCzBeFCUdGoux1NGCKEsMnlmCimL0VkRFWmBgbUMmG4C2+vExaF1WvVr2+q1Xqp3kcRTiCYzgDDy6hDrfQgCYQeIRneIU3RzovzrvzMW8tOPnMIfyB8/kDKpmOyw==</latexit>

�
⇤

<latexit sha1_base64="0PlZOEdTqz34zZ/jasXIpQMxRQc=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRZFPJRdKai3ghePFewHtGvJptk2NpssSVYoS/+DFw+KePX/ePPfmG33oK0PBh7vzTAzL4g508Z1v53Cyura+kZxs7S1vbO7V94/aGmZKEKbRHKpOgHWlDNBm4YZTjuxojgKOG0H45vMbz9RpZkU92YSUz/CQ8FCRrCxUqsXj9jDeb9ccavuDGiZeDmpQI5Gv/zVG0iSRFQYwrHWXc+NjZ9iZRjhdFrqJZrGmIzxkHYtFTii2k9n107RiVUGKJTKljBopv6eSHGk9SQKbGeEzUgvepn4n9dNTHjlp0zEiaGCzBeFCUdGoux1NGCKEsMnlmCimL0VkRFWmBgbUMmG4C2+vExaF1WvVr2+q1Xqp3kcRTiCYzgDDy6hDrfQgCYQeIRneIU3RzovzrvzMW8tOPnMIfyB8/kDKpmOyw==</latexit>

Figure 2. One-loop diagrams contributing to the electromagnetic dipole moments of a charged Dirac
fermion in the model of eq. (3.1). (a) and (b) feature a Dirac fermion with mass m and m̂ respectively
propagating inside the loop. For m

2
� = 0, the amplitude is of the form given in eq. (3.3).

3.2 Cancellation in the mass basis

Thus far, we have seen the extent to which symmetries control the form of possible contribu-

tions to the dipole moments of a massless Dirac fermion in a toy model where this fermion

is accompanied by heavy neutral fermions and a massless charged scalar. We now map the

germane parts of the full model in eq. (2.6) onto this toy model. Naively, this will only result

in a vanishing dipole moment if the full model orchestrates additional correlations between

the parameters of the toy model appearing in eq. (3.3). As we will see, this is precisely what

occurs.

Setting the Higgs to its vev and rotating to the mass basis in the fermion sector, the

interactions in eq. (2.6) that involve e and e
c, the charged Higgs, as well as the neutral

components of the massive fermions are those of eq. (3.1), after making the identification

� ! H
+, { , 

c
} ! {L

0
, L

c0
} and { ̂,  ̂

c
} ! {S, S

c
}. In terms of the parameters in

eq. (2.6), the Yukawa couplings and mass terms appearing in eq. (3.1) are given by

m = mL, yL = YL ✓
c⇤

, y
⇤
R = �YR, (3.5)

m̂ = mS , ŷL = YL, ŷ
⇤
R = YR ✓

⇤
. (3.6)

The ✓ and ✓
c factors are mixing angles among the various fermions. Explicitly, they are

defined by the flavor-to-mass eigenbasis rotation as follows:
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1 �✓

⇤

✓ 1

! 
L
0

S

!
and

 
L
c0

S
c

!
!

 
1 �✓

c

✓
c⇤ 1

! 
L
c0

S
c

!
. (3.7)

To O(v/mL) and O(v/mS) they are given by

✓ =
v

p
2

m
⇤
SY

0
V

|mL|2 � |mS |2
and ✓

c =
v

p
2

m
⇤
LY

0
V

|mL|2 � |mS |2
. (3.8)
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This toy model accounts for the model in Arkani-Hamed, Harigaya [2106.01373], 
after making the identifications:

At leading order 
in the Higgs vev:

both the mass and dipole coe�cients at zeroth order in the scalar mass parameter are indeed

of the form given in eqs. (3.2) and (3.3), whereas the form of eq. (3.4) captures the leading

correction to the dipole coe�cient at first order in m
2
�.
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�

<latexit sha1_base64="4NtU1tFdEzDpWiRivEBbcKRPrEw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMYB6QLGF2MpuMmccyMyuEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEo1oU2iuNKdCBvKmaRNyyynnURTLCJO29H4dua3n6g2TMkHO0loKPBQspgRbJ3U6g2xELhfrvhVfw60SoKcVCBHo1/+6g0USQWVlnBsTDfwExtmWFtGOJ2WeqmhCSZjPKRdRyUW1ITZ/NopOnPKAMVKu5IWzdXfExkWxkxE5DoFtiOz7M3E/7xuauPrMGMySS2VZLEoTjmyCs1eRwOmKbF84ggmmrlbERlhjYl1AZVcCMHyy6ukdVkNatWb+1qlfp7HUYQTOIULCOAK6nAHDWgCgUd4hld485T34r17H4vWgpfPHMMfeJ8/gl+PBQ==</latexit>

H

<latexit sha1_base64="3iBhUisyid8vOkUpR+RHPEbnKUk=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvOSYgHlAsoTZSScZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3BbHg2rjut5Pb2Nza3snvFvb2Dw6PiscnLR0limGTRSJSnYBqFFxi03AjsBMrpGEgsB1M7ud++wmV5pF8MNMY/ZCOJB9yRo2VGrV+seSW3QXIOvEyUoIM9X7xqzeIWBKiNExQrbueGxs/pcpwJnBW6CUaY8omdIRdSyUNUfvp4tAZubDKgAwjZUsaslB/T6Q01HoaBrYzpGasV725+J/XTczw1k+5jBODki0XDRNBTETmX5MBV8iMmFpCmeL2VsLGVFFmbDYFG4K3+vI6aV2XvUr5rlEpVS+zOPJwBudwBR7cQBVqUIcmMEB4hld4cx6dF+fd+Vi25pxs5hT+wPn8AZjtjLw=</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

p

<latexit sha1_base64="9K9KA9VZTSkSZeaUIwTK7aEqat0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZjIoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX1atXbZq1SJ3kcRTiDc7gED66hDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwB07+M3g==</latexit>

p + q

<latexit sha1_base64="pTuPTFLd5S+xlxAHXtO1+0fF9Mc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN4KXjxWtB/QhrLZbtqlm03cnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVA44T7kd0oEQoGEUr3Sfnj71S2a24M5Bl4uWkDDnqvdJXtx+zNOIKmaTGdDw3QT+jGgWTfFLspoYnlI3ogHcsVTTixs9mp07IqVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbzyM6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdoQvMWXl0nzouJVK9d31XKN5HEU4BhO4Aw8uIQa3EIdGsBgAM/wCm+OdF6cd+dj3rri5DNH8AfO5w8LIo2O</latexit>

q

<latexit sha1_base64="9Awyto0r02+d8Wm/jpKT4A6aPes=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YFuhDWWznbRrN5u4uxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGr+4BqFFxiy3Aj8D5RSKNAYCcY38z8zhMqzWN5ZyYJ+hEdSh5yRo2Vmo/9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU145WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdVr1a9btYqdZLHUYQTOIVz8OAS6nALDWgBA4RneIU358F5cd6dj0VrwclnjuEPnM8f1UOM3w==</latexit>

k � p

<latexit sha1_base64="1n2573catQxWkh4WlDA5QtG1iVg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgnorePFY0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8NJME/YgOJQ85o8ZKD+OLpF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrsurVqjf3tUqd5HEU4QRO4Rw8uII63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcFCo2K</latexit>

k � p � q

<latexit sha1_base64="H8r4QG/r8ycTSUhcgtuMGOrbR14=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4aUmkoN4KXjxWMG2hDWWznbRLN5u4uxFK6W/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz321lb39jc2i7sFHf39g8OS0fHTZ1kiqHPEpGodkg1Ci7RN9wIbKcKaRwKbIWj25nfekKleSIfzDjFIKYDySPOqLGSP6qklcdeqexW3TnIKvFyUoYcjV7pq9tPWBajNExQrTuem5pgQpXhTOC02M00ppSN6AA7lkoaow4m82On5NwqfRIlypY0ZK7+npjQWOtxHNrOmJqhXvZm4n9eJzPRdTDhMs0MSrZYFGWCmITMPid9rpAZMbaEMsXtrYQNqaLM2HyKNgRv+eVV0ryserXqzX2tXCd5HAU4hTO4AA+uoA530AAfGHB4hld4c6Tz4rw7H4vWNSefOYE/cD5/AECgjjw=</latexit>

S

<latexit sha1_base64="Q8LhbWoOYxFz1p22p31ExuZNBSg=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHhM0DwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mHGCfkQHkoecUWOl+n2vWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rw2p9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6WvUr5pl4pVc+zOPJwAqdwAR5cQRXuoAYNYIDwDK/w5jw6L86787FozTnZzDH8gfP5A6mZjMc=</latexit>

L
c

<latexit sha1_base64="Jl8ko05PEyLxTJml9CRH0e46i0A=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNiFe4koHYBGwuLiOYDkjPsbSbJkr29Y3dPCEd+go2FIrb+Ijv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xCpXkkH8w4Rj+kA8n7nFFjpfvbR9YtltyyOwNZJl5GSpCh1i1+dXoRS0KUhgmqddtzY+OnVBnOBE4KnURjTNmIDrBtqaQhaj+dnTohJ1bpkX6kbElDZurviZSGWo/DwHaG1Az1ojcV//Paielf+imXcWJQsvmifiKIicj0b9LjCpkRY0soU9zeStiQKsqMTadgQ/AWX14mjfOyVylf3VVK1dMsjjwcwTGcgQcXUIUbqEEdGAzgGV7hzRHOi/PufMxbc042cwh/4Hz+AA5fjZU=</latexit>

(a)

<latexit sha1_base64="M29tkeFiftyPUpT/+ATX2SJVXgc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSLUS0mkoN4KXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777aytb2xubRd2irt7+weHpaPjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GtzO//YRK81g+mkmCfkSHkoecUWOlhwq96JfKbtWdg6wSLydlyNHol756g5ilEUrDBNW667mJ8TOqDGcCp8VeqjGhbEyH2LVU0gi1n81PnZJzqwxIGCtb0pC5+nsio5HWkyiwnRE1I73szcT/vG5qwms/4zJJDUq2WBSmgpiYzP4mA66QGTGxhDLF7a2EjaiizNh0ijYEb/nlVdK6rHq16s19rVyv5HEU4BTOoAIeXEEd7qABTWAwhGd4hTdHOC/Ou/OxaF1z8pkT+APn8weEuY08</latexit>

S
c

<latexit sha1_base64="e9pDoSgDC2lzjKiHv5LXj8FgFnw=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMxDwgWcPspDcZMju7zMwKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mHGCfkQHkoecUWOlev2R9Yolt+zOQVaJl5ESZKj1il/dfszSCKVhgmrd8dzE+BOqDGcCp4VuqjGhbEQH2LFU0gi1P5mfOiVnVumTMFa2pCFz9ffEhEZaj6PAdkbUDPWyNxP/8zqpCa/9CZdJalCyxaIwFcTEZPY36XOFzIixJZQpbm8lbEgVZcamU7AheMsvr5LmZdmrlG/uK6XqeRZHHk7gFC7Agyuowh3UoAEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AGQmNnA==</latexit>

e

<latexit sha1_base64="h3uNxW54NoNcdeHeZ+KylB0Ciqw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O2vrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3cxvP6HSPJYPZpKgH9Gh5CFn1Fipgf1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpaVxWvWrltVMu1izyOApzCGVyCB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwBxOGM2Q==</latexit>

e
c

<latexit sha1_base64="LtuJ0dGr+fzibL0KNDMd8o/UQqc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8eK9gPaWDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHssHM07Qj+hA8pAzaqx0j4+sVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Njt1Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/yMyyQ1KNl8UZgKYmIy/Zv0uUJmxNgSyhS3txI2pIoyY9Mp2hC8xZeXSfOi4lUr13fVcu0sj6MAx3AC5+DBJdTgFurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwA0dY2u</latexit>

�

<latexit sha1_base64="4NtU1tFdEzDpWiRivEBbcKRPrEw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMYB6QLGF2MpuMmccyMyuEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEo1oU2iuNKdCBvKmaRNyyynnURTLCJO29H4dua3n6g2TMkHO0loKPBQspgRbJ3U6g2xELhfrvhVfw60SoKcVCBHo1/+6g0USQWVlnBsTDfwExtmWFtGOJ2WeqmhCSZjPKRdRyUW1ITZ/NopOnPKAMVKu5IWzdXfExkWxkxE5DoFtiOz7M3E/7xuauPrMGMySS2VZLEoTjmyCs1eRwOmKbF84ggmmrlbERlhjYl1AZVcCMHyy6ukdVkNatWb+1qlfp7HUYQTOIULCOAK6nAHDWgCgUd4hld485T34r17H4vWgpfPHMMfeJ8/gl+PBQ==</latexit>

H

<latexit sha1_base64="3iBhUisyid8vOkUpR+RHPEbnKUk=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvOSYgHlAsoTZSScZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3BbHg2rjut5Pb2Nza3snvFvb2Dw6PiscnLR0limGTRSJSnYBqFFxi03AjsBMrpGEgsB1M7ud++wmV5pF8MNMY/ZCOJB9yRo2VGrV+seSW3QXIOvEyUoIM9X7xqzeIWBKiNExQrbueGxs/pcpwJnBW6CUaY8omdIRdSyUNUfvp4tAZubDKgAwjZUsaslB/T6Q01HoaBrYzpGasV725+J/XTczw1k+5jBODki0XDRNBTETmX5MBV8iMmFpCmeL2VsLGVFFmbDYFG4K3+vI6aV2XvUr5rlEpVS+zOPJwBudwBR7cQBVqUIcmMEB4hld4cx6dF+fd+Vi25pxs5hT+wPn8AZjtjLw=</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

p

<latexit sha1_base64="9K9KA9VZTSkSZeaUIwTK7aEqat0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZjIoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX1atXbZq1SJ3kcRTiDc7gED66hDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwB07+M3g==</latexit>

p + q

<latexit sha1_base64="pTuPTFLd5S+xlxAHXtO1+0fF9Mc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN4KXjxWtB/QhrLZbtqlm03cnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVA44T7kd0oEQoGEUr3Sfnj71S2a24M5Bl4uWkDDnqvdJXtx+zNOIKmaTGdDw3QT+jGgWTfFLspoYnlI3ogHcsVTTixs9mp07IqVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbzyM6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdoQvMWXl0nzouJVK9d31XKN5HEU4BhO4Aw8uIQa3EIdGsBgAM/wCm+OdF6cd+dj3rri5DNH8AfO5w8LIo2O</latexit>

q

<latexit sha1_base64="9Awyto0r02+d8Wm/jpKT4A6aPes=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YFuhDWWznbRrN5u4uxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGr+4BqFFxiy3Aj8D5RSKNAYCcY38z8zhMqzWN5ZyYJ+hEdSh5yRo2Vmo/9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU145WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdVr1a9btYqdZLHUYQTOIVz8OAS6nALDWgBA4RneIU358F5cd6dj0VrwclnjuEPnM8f1UOM3w==</latexit>

k � p

<latexit sha1_base64="1n2573catQxWkh4WlDA5QtG1iVg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgnorePFY0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8NJME/YgOJQ85o8ZKD+OLpF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrsurVqjf3tUqd5HEU4QRO4Rw8uII63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcFCo2K</latexit>

k � p � q

<latexit sha1_base64="H8r4QG/r8ycTSUhcgtuMGOrbR14=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4aUmkoN4KXjxWMG2hDWWznbRLN5u4uxFK6W/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz321lb39jc2i7sFHf39g8OS0fHTZ1kiqHPEpGodkg1Ci7RN9wIbKcKaRwKbIWj25nfekKleSIfzDjFIKYDySPOqLGSP6qklcdeqexW3TnIKvFyUoYcjV7pq9tPWBajNExQrTuem5pgQpXhTOC02M00ppSN6AA7lkoaow4m82On5NwqfRIlypY0ZK7+npjQWOtxHNrOmJqhXvZm4n9eJzPRdTDhMs0MSrZYFGWCmITMPid9rpAZMbaEMsXtrYQNqaLM2HyKNgRv+eVV0ryserXqzX2tXCd5HAU4hTO4AA+uoA530AAfGHB4hld4c6Tz4rw7H4vWNSefOYE/cD5/AECgjjw=</latexit>

S

<latexit sha1_base64="Q8LhbWoOYxFz1p22p31ExuZNBSg=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHhM0DwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mHGCfkQHkoecUWOl+n2vWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rw2p9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6WvUr5pl4pVc+zOPJwAqdwAR5cQRXuoAYNYIDwDK/w5jw6L86787FozTnZzDH8gfP5A6mZjMc=</latexit>

L

<latexit sha1_base64="d49OKR561VpN5sILc3iaIDdA5T0=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoOQKtxJQO0CNhYWCZgPSI6wt5lL1uztHbt7Qgj5BTYWitj6k+z8N26SKzTxwcDjvRlm5gWJ4Nq47reT29jc2t7J7xb29g8Oj4rHJy0dp4phk8UiVp2AahRcYtNwI7CTKKRRILAdjG/nfvsJleaxfDCTBP2IDiUPOaPGSo37frHkVtwFyDrxMlKCDPV+8as3iFkaoTRMUK27npsYf0qV4UzgrNBLNSaUjekQu5ZKGqH2p4tDZ+TCKgMSxsqWNGSh/p6Y0kjrSRTYzoiakV715uJ/Xjc14bU/5TJJDUq2XBSmgpiYzL8mA66QGTGxhDLF7a2EjaiizNhsCjYEb/XlddK6rHjVyk2jWqqVszjycAbnUAYPrqAGd1CHJjBAeIZXeHMenRfn3flYtuacbOYU/sD5/AGfl4zC</latexit>

L
c

<latexit sha1_base64="Jl8ko05PEyLxTJml9CRH0e46i0A=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNiFe4koHYBGwuLiOYDkjPsbSbJkr29Y3dPCEd+go2FIrb+Ijv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xCpXkkH8w4Rj+kA8n7nFFjpfvbR9YtltyyOwNZJl5GSpCh1i1+dXoRS0KUhgmqddtzY+OnVBnOBE4KnURjTNmIDrBtqaQhaj+dnTohJ1bpkX6kbElDZurviZSGWo/DwHaG1Az1ojcV//Paielf+imXcWJQsvmifiKIicj0b9LjCpkRY0soU9zeStiQKsqMTadgQ/AWX14mjfOyVylf3VVK1dMsjjwcwTGcgQcXUIUbqEEdGAzgGV7hzRHOi/PufMxbc042cwh/4Hz+AA5fjZU=</latexit>

(b)

<latexit sha1_base64="DzTSHN7aV5r2lUlD7oRNlrDJVn8=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSLUS0mkoN4KXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777aytb2xubRd2irt7+weHpaPjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GtzO//YRK81g+mkmCfkSHkoecUWOlh0pw0S+V3ao7B1klXk7KkKPRL331BjFLI5SGCap113MT42dUGc4ETou9VGNC2ZgOsWuppBFqP5ufOiXnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhNd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHpFG0I3vLLq6R1WfVq1Zv7WrleyeMowCmcQQU8uII63EEDmsBgCM/wCm+OcF6cd+dj0brm5DMn8AfO5w+GPo09</latexit>

p + q

<latexit sha1_base64="pTuPTFLd5S+xlxAHXtO1+0fF9Mc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN4KXjxWtB/QhrLZbtqlm03cnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVA44T7kd0oEQoGEUr3Sfnj71S2a24M5Bl4uWkDDnqvdJXtx+zNOIKmaTGdDw3QT+jGgWTfFLspoYnlI3ogHcsVTTixs9mp07IqVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbzyM6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdoQvMWXl0nzouJVK9d31XKN5HEU4BhO4Aw8uIQa3EIdGsBgAM/wCm+OdF6cd+dj3rri5DNH8AfO5w8LIo2O</latexit>

H

<latexit sha1_base64="3iBhUisyid8vOkUpR+RHPEbnKUk=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvOSYgHlAsoTZSScZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3BbHg2rjut5Pb2Nza3snvFvb2Dw6PiscnLR0limGTRSJSnYBqFFxi03AjsBMrpGEgsB1M7ud++wmV5pF8MNMY/ZCOJB9yRo2VGrV+seSW3QXIOvEyUoIM9X7xqzeIWBKiNExQrbueGxs/pcpwJnBW6CUaY8omdIRdSyUNUfvp4tAZubDKgAwjZUsaslB/T6Q01HoaBrYzpGasV725+J/XTczw1k+5jBODki0XDRNBTETmX5MBV8iMmFpCmeL2VsLGVFFmbDYFG4K3+vI6aV2XvUr5rlEpVS+zOPJwBudwBR7cQBVqUIcmMEB4hld4cx6dF+fd+Vi25pxs5hT+wPn8AZjtjLw=</latexit>

(b)

<latexit sha1_base64="MT9V5vaVNoqH60qnDabX41+eCPI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRalXsquFNRbwYvHCvZD2qVk02wbmmSXJCuUpb/CiwdFvPpzvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33miSrNIPphpTH2BR5KFjGBjpce0H4SoGlzMBuWKW3PnQKvEy0kFcjQH5a/+MCKJoNIQjrXueW5s/BQrwwins1I/0TTGZIJHtGepxIJqP50fPENnVhmiMFK2pEFz9fdEioXWUxHYToHNWC97mfif10tMeO2nTMaJoZIsFoUJRyZC2fdoyBQlhk8twUQxeysiY6wwMTajkg3BW355lbQva169dnNfrzTO8ziKcAKnUAUPrqABd9CEFhAQ8Ayv8OYo58V5dz4WrQUnnzmGP3A+fwDSN4+z</latexit>

(a)

<latexit sha1_base64="49j5DGuMyCXWfhtl301WiWWWwPE=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRalXsquFNRbwYvHCvZD2qVk02wbmmSXJCuUpb/CiwdFvPpzvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33miSrNIPphpTH2BR5KFjGBjpce0H4Soii9mg3LFrblzoFXi5aQCOZqD8ld/GJFEUGkIx1r3PDc2foqVYYTTWamfaBpjMsEj2rNUYkG1n84PnqEzqwxRGClb0qC5+nsixULrqQhsp8BmrJe9TPzP6yUmvPZTJuPEUEkWi8KEIxOh7Hs0ZIoSw6eWYKKYvRWRMVaYGJtRyYbgLb+8StqXNa9eu7mvVxrneRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzifP9Cxj7I=</latexit>

S
c

<latexit sha1_base64="e9pDoSgDC2lzjKiHv5LXj8FgFnw=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMxDwgWcPspDcZMju7zMwKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mHGCfkQHkoecUWOlev2R9Yolt+zOQVaJl5ESZKj1il/dfszSCKVhgmrd8dzE+BOqDGcCp4VuqjGhbEQH2LFU0gi1P5mfOiVnVumTMFa2pCFz9ffEhEZaj6PAdkbUDPWyNxP/8zqpCa/9CZdJalCyxaIwFcTEZPY36XOFzIixJZQpbm8lbEgVZcamU7AheMsvr5LmZdmrlG/uK6XqeRZHHk7gFC7Agyuowh3UoAEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AGQmNnA==</latexit>

e

<latexit sha1_base64="h3uNxW54NoNcdeHeZ+KylB0Ciqw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O2vrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3cxvP6HSPJYPZpKgH9Gh5CFn1Fipgf1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpaVxWvWrltVMu1izyOApzCGVyCB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwBxOGM2Q==</latexit>

e
c

<latexit sha1_base64="LtuJ0dGr+fzibL0KNDMd8o/UQqc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8eK9gPaWDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHssHM07Qj+hA8pAzaqx0j4+sVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Njt1Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/yMyyQ1KNl8UZgKYmIy/Zv0uUJmxNgSyhS3txI2pIoyY9Mp2hC8xZeXSfOi4lUr13fVcu0sj6MAx3AC5+DBJdTgFurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwA0dY2u</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

p

<latexit sha1_base64="9K9KA9VZTSkSZeaUIwTK7aEqat0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZjIoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX1atXbZq1SJ3kcRTiDc7gED66hDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwB07+M3g==</latexit>

k � p

<latexit sha1_base64="1n2573catQxWkh4WlDA5QtG1iVg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgnorePFY0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8NJME/YgOJQ85o8ZKD+OLpF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrsurVqjf3tUqd5HEU4QRO4Rw8uII63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcFCo2K</latexit>

p

<latexit sha1_base64="9K9KA9VZTSkSZeaUIwTK7aEqat0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZjIoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX1atXbZq1SJ3kcRTiDc7gED66hDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwB07+M3g==</latexit>

k � p

<latexit sha1_base64="1n2573catQxWkh4WlDA5QtG1iVg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgnorePFY0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8NJME/YgOJQ85o8ZKD+OLpF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrsurVqjf3tUqd5HEU4QRO4Rw8uII63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcFCo2K</latexit>

H
�

<latexit sha1_base64="XTf1kmKFOzxhxEvRC3IrhkzHh/4=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYFC8GHYloN4CXnKMaB6QrGF20psMmZ1dZmaFEPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSK4Nq777aysrq1vbOa28ts7u3v7hYPDho5TxbDOYhGrVkA1Ci6xbrgR2EoU0igQ2AyGt1O/+YRK81g+mFGCfkT7koecUWOl++rjRbdQdEvuDGSZeBkpQoZat/DV6cUsjVAaJqjWbc9NjD+mynAmcJLvpBoTyoa0j21LJY1Q++PZqRNyapUeCWNlSxoyU39PjGmk9SgKbGdEzUAvelPxP6+dmvDaH3OZpAYlmy8KU0FMTKZ/kx5XyIwYWUKZ4vZWwgZUUWZsOnkbgrf48jJpXJa8cunmrlysnGVx5OAYTuAcPLiCClShBnVg0IdneIU3RzgvzrvzMW9dcbKZI/gD5/MHtmCNWw==</latexit>

S
c

<latexit sha1_base64="e9pDoSgDC2lzjKiHv5LXj8FgFnw=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMxDwgWcPspDcZMju7zMwKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mHGCfkQHkoecUWOlev2R9Yolt+zOQVaJl5ESZKj1il/dfszSCKVhgmrd8dzE+BOqDGcCp4VuqjGhbEQH2LFU0gi1P5mfOiVnVumTMFa2pCFz9ffEhEZaj6PAdkbUDPWyNxP/8zqpCa/9CZdJalCyxaIwFcTEZPY36XOFzIixJZQpbm8lbEgVZcamU7AheMsvr5LmZdmrlG/uK6XqeRZHHk7gFC7Agyuowh3UoAEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AGQmNnA==</latexit>

e

<latexit sha1_base64="h3uNxW54NoNcdeHeZ+KylB0Ciqw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O2vrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3cxvP6HSPJYPZpKgH9Gh5CFn1Fipgf1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpaVxWvWrltVMu1izyOApzCGVyCB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwBxOGM2Q==</latexit>

e
c

<latexit sha1_base64="LtuJ0dGr+fzibL0KNDMd8o/UQqc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8eK9gPaWDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHssHM07Qj+hA8pAzaqx0j4+sVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Njt1Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/yMyyQ1KNl8UZgKYmIy/Zv0uUJmxNgSyhS3txI2pIoyY9Mp2hC8xZeXSfOi4lUr13fVcu0sj6MAx3AC5+DBJdTgFurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwA0dY2u</latexit>

�

<latexit sha1_base64="4NtU1tFdEzDpWiRivEBbcKRPrEw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMYB6QLGF2MpuMmccyMyuEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEo1oU2iuNKdCBvKmaRNyyynnURTLCJO29H4dua3n6g2TMkHO0loKPBQspgRbJ3U6g2xELhfrvhVfw60SoKcVCBHo1/+6g0USQWVlnBsTDfwExtmWFtGOJ2WeqmhCSZjPKRdRyUW1ITZ/NopOnPKAMVKu5IWzdXfExkWxkxE5DoFtiOz7M3E/7xuauPrMGMySS2VZLEoTjmyCs1eRwOmKbF84ggmmrlbERlhjYl1AZVcCMHyy6ukdVkNatWb+1qlfp7HUYQTOIULCOAK6nAHDWgCgUd4hld485T34r17H4vWgpfPHMMfeJ8/gl+PBQ==</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

p

<latexit sha1_base64="9K9KA9VZTSkSZeaUIwTK7aEqat0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZjIoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX1atXbZq1SJ3kcRTiDc7gED66hDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwB07+M3g==</latexit>

p + q

<latexit sha1_base64="pTuPTFLd5S+xlxAHXtO1+0fF9Mc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN4KXjxWtB/QhrLZbtqlm03cnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVA44T7kd0oEQoGEUr3Sfnj71S2a24M5Bl4uWkDDnqvdJXtx+zNOIKmaTGdDw3QT+jGgWTfFLspoYnlI3ogHcsVTTixs9mp07IqVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbzyM6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdoQvMWXl0nzouJVK9d31XKN5HEU4BhO4Aw8uIQa3EIdGsBgAM/wCm+OdF6cd+dj3rri5DNH8AfO5w8LIo2O</latexit>

q

<latexit sha1_base64="9Awyto0r02+d8Wm/jpKT4A6aPes=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YFuhDWWznbRrN5u4uxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGr+4BqFFxiy3Aj8D5RSKNAYCcY38z8zhMqzWN5ZyYJ+hEdSh5yRo2Vmo/9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU145WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdVr1a9btYqdZLHUYQTOIVz8OAS6nALDWgBA4RneIU358F5cd6dj0VrwclnjuEPnM8f1UOM3w==</latexit>

k � p

<latexit sha1_base64="1n2573catQxWkh4WlDA5QtG1iVg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgnorePFY0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8NJME/YgOJQ85o8ZKD+OLpF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrsurVqjf3tUqd5HEU4QRO4Rw8uII63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcFCo2K</latexit>

k � p � q

<latexit sha1_base64="H8r4QG/r8ycTSUhcgtuMGOrbR14=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4aUmkoN4KXjxWMG2hDWWznbRLN5u4uxFK6W/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz321lb39jc2i7sFHf39g8OS0fHTZ1kiqHPEpGodkg1Ci7RN9wIbKcKaRwKbIWj25nfekKleSIfzDjFIKYDySPOqLGSP6qklcdeqexW3TnIKvFyUoYcjV7pq9tPWBajNExQrTuem5pgQpXhTOC02M00ppSN6AA7lkoaow4m82On5NwqfRIlypY0ZK7+npjQWOtxHNrOmJqhXvZm4n9eJzPRdTDhMs0MSrZYFGWCmITMPid9rpAZMbaEMsXtrYQNqaLM2HyKNgRv+eVV0ryserXqzX2tXCd5HAU4hTO4AA+uoA530AAfGHB4hld4c6Tz4rw7H4vWNSefOYE/cD5/AECgjjw=</latexit>

H
�

<latexit sha1_base64="XTf1kmKFOzxhxEvRC3IrhkzHh/4=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYFC8GHYloN4CXnKMaB6QrGF20psMmZ1dZmaFEPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSK4Nq777aysrq1vbOa28ts7u3v7hYPDho5TxbDOYhGrVkA1Ci6xbrgR2EoU0igQ2AyGt1O/+YRK81g+mFGCfkT7koecUWOl++rjRbdQdEvuDGSZeBkpQoZat/DV6cUsjVAaJqjWbc9NjD+mynAmcJLvpBoTyoa0j21LJY1Q++PZqRNyapUeCWNlSxoyU39PjGmk9SgKbGdEzUAvelPxP6+dmvDaH3OZpAYlmy8KU0FMTKZ/kx5XyIwYWUKZ4vZWwgZUUWZsOnkbgrf48jJpXJa8cunmrlysnGVx5OAYTuAcPLiCClShBnVg0IdneIU3RzgvzrvzMW9dcbKZI/gD5/MHtmCNWw==</latexit>

L
0

<latexit sha1_base64="zE9NufJkPVe9TWC8u318TMO56Xk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNiFe4koHYBGwuLiOYDkjPsbSbJkr29Y3dPCEd+go2FIrb+Ijv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xCpXkkH8w4Rj+kA8n7nFFjpfvbR7dbLLlldwayTLyMlCBDrVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3VCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/9FMu48SgZPNF/UQQE5Hp36THFTIjxpZQpri9lbAhVZQZm07BhuAtvrxMGudlr1K+uquUqqdZHHk4gmM4Aw8uoAo3UIM6MBjAM7zCmyOcF+fd+Zi35pxs5hD+wPn8AcEEjWI=</latexit>

L
0

<latexit sha1_base64="zE9NufJkPVe9TWC8u318TMO56Xk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNiFe4koHYBGwuLiOYDkjPsbSbJkr29Y3dPCEd+go2FIrb+Ijv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xCpXkkH8w4Rj+kA8n7nFFjpfvbR7dbLLlldwayTLyMlCBDrVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3VCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/9FMu48SgZPNF/UQQE5Hp36THFTIjxpZQpri9lbAhVZQZm07BhuAtvrxMGudlr1K+uquUqqdZHHk4gmM4Aw8uoAo3UIM6MBjAM7zCmyOcF+fd+Zi35pxs5hD+wPn8AcEEjWI=</latexit>

�
⇤

<latexit sha1_base64="0PlZOEdTqz34zZ/jasXIpQMxRQc=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRZFPJRdKai3ghePFewHtGvJptk2NpssSVYoS/+DFw+KePX/ePPfmG33oK0PBh7vzTAzL4g508Z1v53Cyura+kZxs7S1vbO7V94/aGmZKEKbRHKpOgHWlDNBm4YZTjuxojgKOG0H45vMbz9RpZkU92YSUz/CQ8FCRrCxUqsXj9jDeb9ccavuDGiZeDmpQI5Gv/zVG0iSRFQYwrHWXc+NjZ9iZRjhdFrqJZrGmIzxkHYtFTii2k9n107RiVUGKJTKljBopv6eSHGk9SQKbGeEzUgvepn4n9dNTHjlp0zEiaGCzBeFCUdGoux1NGCKEsMnlmCimL0VkRFWmBgbUMmG4C2+vExaF1WvVr2+q1Xqp3kcRTiCYzgDDy6hDrfQgCYQeIRneIU3RzovzrvzMW8tOPnMIfyB8/kDKpmOyw==</latexit>

(b)

<latexit sha1_base64="MT9V5vaVNoqH60qnDabX41+eCPI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRalXsquFNRbwYvHCvZD2qVk02wbmmSXJCuUpb/CiwdFvPpzvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33miSrNIPphpTH2BR5KFjGBjpce0H4SoGlzMBuWKW3PnQKvEy0kFcjQH5a/+MCKJoNIQjrXueW5s/BQrwwins1I/0TTGZIJHtGepxIJqP50fPENnVhmiMFK2pEFz9fdEioXWUxHYToHNWC97mfif10tMeO2nTMaJoZIsFoUJRyZC2fdoyBQlhk8twUQxeysiY6wwMTajkg3BW355lbQva169dnNfrzTO8ziKcAKnUAUPrqABd9CEFhAQ8Ayv8OYo58V5dz4WrQUnnzmGP3A+fwDSN4+z</latexit>

e

<latexit sha1_base64="h3uNxW54NoNcdeHeZ+KylB0Ciqw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O2vrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3cxvP6HSPJYPZpKgH9Gh5CFn1Fipgf1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpaVxWvWrltVMu1izyOApzCGVyCB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwBxOGM2Q==</latexit>

e
c

<latexit sha1_base64="LtuJ0dGr+fzibL0KNDMd8o/UQqc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8eK9gPaWDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHssHM07Qj+hA8pAzaqx0j4+sVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Njt1Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/yMyyQ1KNl8UZgKYmIy/Zv0uUJmxNgSyhS3txI2pIoyY9Mp2hC8xZeXSfOi4lUr13fVcu0sj6MAx3AC5+DBJdTgFurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwA0dY2u</latexit>

�

<latexit sha1_base64="4NtU1tFdEzDpWiRivEBbcKRPrEw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMYB6QLGF2MpuMmccyMyuEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEo1oU2iuNKdCBvKmaRNyyynnURTLCJO29H4dua3n6g2TMkHO0loKPBQspgRbJ3U6g2xELhfrvhVfw60SoKcVCBHo1/+6g0USQWVlnBsTDfwExtmWFtGOJ2WeqmhCSZjPKRdRyUW1ITZ/NopOnPKAMVKu5IWzdXfExkWxkxE5DoFtiOz7M3E/7xuauPrMGMySS2VZLEoTjmyCs1eRwOmKbF84ggmmrlbERlhjYl1AZVcCMHyy6ukdVkNatWb+1qlfp7HUYQTOIULCOAK6nAHDWgCgUd4hld485T34r17H4vWgpfPHMMfeJ8/gl+PBQ==</latexit>

(a)

<latexit sha1_base64="49j5DGuMyCXWfhtl301WiWWWwPE=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRalXsquFNRbwYvHCvZD2qVk02wbmmSXJCuUpb/CiwdFvPpzvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33miSrNIPphpTH2BR5KFjGBjpce0H4Soii9mg3LFrblzoFXi5aQCOZqD8ld/GJFEUGkIx1r3PDc2foqVYYTTWamfaBpjMsEj2rNUYkG1n84PnqEzqwxRGClb0qC5+nsixULrqQhsp8BmrJe9TPzP6yUmvPZTJuPEUEkWi8KEIxOh7Hs0ZIoSw6eWYKKYvRWRMVaYGJtRyYbgLb+8StqXNa9eu7mvVxrneRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzifP9Cxj7I=</latexit>

e

<latexit sha1_base64="h3uNxW54NoNcdeHeZ+KylB0Ciqw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O2vrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3cxvP6HSPJYPZpKgH9Gh5CFn1Fipgf1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpaVxWvWrltVMu1izyOApzCGVyCB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwBxOGM2Q==</latexit>

e
c

<latexit sha1_base64="LtuJ0dGr+fzibL0KNDMd8o/UQqc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8eK9gPaWDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHssHM07Qj+hA8pAzaqx0j4+sVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Njt1Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/yMyyQ1KNl8UZgKYmIy/Zv0uUJmxNgSyhS3txI2pIoyY9Mp2hC8xZeXSfOi4lUr13fVcu0sj6MAx3AC5+DBJdTgFurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwA0dY2u</latexit>

�

<latexit sha1_base64="4NtU1tFdEzDpWiRivEBbcKRPrEw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMYB6QLGF2MpuMmccyMyuEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEo1oU2iuNKdCBvKmaRNyyynnURTLCJO29H4dua3n6g2TMkHO0loKPBQspgRbJ3U6g2xELhfrvhVfw60SoKcVCBHo1/+6g0USQWVlnBsTDfwExtmWFtGOJ2WeqmhCSZjPKRdRyUW1ITZ/NopOnPKAMVKu5IWzdXfExkWxkxE5DoFtiOz7M3E/7xuauPrMGMySS2VZLEoTjmyCs1eRwOmKbF84ggmmrlbERlhjYl1AZVcCMHyy6ukdVkNatWb+1qlfp7HUYQTOIULCOAK6nAHDWgCgUd4hld485T34r17H4vWgpfPHMMfeJ8/gl+PBQ==</latexit>

yL

<latexit sha1_base64="2iQN6HOK4MmJ0fFSx36Y1tA7fpA=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tlgTBKtyJoHYBGwuLiOYDkiPsbfaSJXt7x+6ccIT8BBsLRWz9RXb+GzfJFZr4YODx3gwz84JECoOu++0U1tY3NreK26Wd3b39g/LhUcvEqWa8yWIZ605ADZdC8SYKlLyTaE6jQPJ2ML6Z+e0nro2I1SNmCfcjOlQiFIyilR6y/l2/XHVr7hxklXg5qUKORr/81RvELI24QiapMV3PTdCfUI2CST4t9VLDE8rGdMi7lioaceNP5qdOyalVBiSMtS2FZK7+npjQyJgsCmxnRHFklr2Z+J/XTTG88idCJSlyxRaLwlQSjMnsbzIQmjOUmSWUaWFvJWxENWVo0ynZELzll1dJ67zmXdSu7y+q9UoeRxFOoAJn4MEl1OEWGtAEBkN4hld4c6Tz4rw7H4vWgpPPHMMfOJ8/MGKNqA==</latexit>

y
⇤
R

<latexit sha1_base64="VZl0e2kbOtANo/KpVGS0MQ06rFY=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LC2CeCiJFNRbwYvHKqYttLFstpt26WYTdjdCCP0NXjwo4tUf5M1/4zbNQVsfDDzem2Fmnh9zprRtf1ultfWNza3ydmVnd2//oHp41FFRIgl1ScQj2fOxopwJ6mqmOe3FkuLQ57TrT2/mfveJSsUi8aDTmHohHgsWMIK1kdz08Xx4P6zW7YadA60SpyB1KNAeVr8Go4gkIRWacKxU37Fj7WVYakY4nVUGiaIxJlM8pn1DBQ6p8rL82Bk6NcoIBZE0JTTK1d8TGQ6VSkPfdIZYT9SyNxf/8/qJDq68jIk40VSQxaIg4UhHaP45GjFJieapIZhIZm5FZIIlJtrkUzEhOMsvr5LORcNpNq7vmvVWrYijDCdQgzNw4BJacAttcIEAg2d4hTdLWC/Wu/WxaC1Zxcwx/IH1+QNT245K</latexit>

ŷ
⇤
R

<latexit sha1_base64="fHXepnoLs/nQmTMOhWOKgsmwZKw=">AAAB8XicbVDLSgNBEOz1GeMr6tHLkCCIh7ArAfUW8OIxinlgsobZyWwyZHZ2mekVQshfePGgiFf/xpt/4yTZgyYWNBRV3XR3BYkUBl3321lZXVvf2Mxt5bd3dvf2CweHDROnmvE6i2WsWwE1XArF6yhQ8laiOY0CyZvB8HrqN5+4NiJW9zhKuB/RvhKhYBSt9NAZUCSjx7PuXbdQcsvuDGSZeBkpQYZat/DV6cUsjbhCJqkxbc9N0B9TjYJJPsl3UsMTyoa0z9uWKhpx449nF0/IiVV6JIy1LYVkpv6eGNPImFEU2M6I4sAselPxP6+dYnjpj4VKUuSKzReFqSQYk+n7pCc0ZyhHllCmhb2VsAHVlKENKW9D8BZfXiaN87JXKV/dVkrVYhZHDo6hCKfgwQVU4QZqUAcGCp7hFd4c47w4787HvHXFyWaO4A+czx+1l5A1</latexit>

ŷL

<latexit sha1_base64="U/UOzt62QnewSqUzaJZObUfY8v8=">AAAB73icbVA9SwNBEJ2LXzF+RS1tlgTBKtyJoHYBGwuLCOYDkiPsbfaSJXt75+6ccIT8CRsLRWz9O3b+GzfJFZr4YODx3gwz84JECoOu++0U1tY3NreK26Wd3b39g/LhUcvEqWa8yWIZ605ADZdC8SYKlLyTaE6jQPJ2ML6Z+e0nro2I1QNmCfcjOlQiFIyilTq9EUWS9e/65apbc+cgq8TLSRVyNPrlr94gZmnEFTJJjel6boL+hGoUTPJpqZcanlA2pkPetVTRiBt/Mr93Sk6tMiBhrG0pJHP198SERsZkUWA7I4ojs+zNxP+8borhlT8RKkmRK7ZYFKaSYExmz5OB0JyhzCyhTAt7K2EjqilDG1HJhuAtv7xKWuc176J2fX9RrVfyOIpwAhU4Aw8uoQ630IAmMJDwDK/w5jw6L86787FoLTj5zDH8gfP5A46Yj5M=</latexit>

 
c

<latexit sha1_base64="Im9mF7Pd0FPo8LSaVrNC26K5ois=">AAAB7XicbVBNSwMxEJ31s9avqkcvwaJ4KrtSUG8FLx4r2A9o15JNs21sNglJVihL/4MXD4p49f9489+YtnvQ1gcDj/dmmJkXKc6M9f1vb2V1bX1js7BV3N7Z3dsvHRw2jUw1oQ0iudTtCBvKmaANyyynbaUpTiJOW9HoZuq3nqg2TIp7O1Y0TPBAsJgRbJ3U7CrDHkivVPYr/gxomQQ5KUOOeq/01e1LkiZUWMKxMZ3AVzbMsLaMcDopdlNDFSYjPKAdRwVOqAmz2bUTdOqUPoqldiUsmqm/JzKcGDNOIteZYDs0i95U/M/rpDa+CjMmVGqpIPNFccqRlWj6OuozTYnlY0cw0czdisgQa0ysC6joQggWX14mzYtKUK1c31XLtbM8jgIcwwmcQwCXUINbqEMDCDzCM7zCmye9F+/d+5i3rnj5zBH8gff5A5HKjw8=</latexit>

 ̂

<latexit sha1_base64="DFrHWsx0CIpIrnUrD8ZCJZ+Ny7Y=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbFU0mkoN4KXjxWsB/ShLLZbtqlu0nYnQil9Fd48aCIV3+ON/+N2zYHbX0w8Hhvhpl5YSqFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZZJMM95kiUx0J6SGSxHzJgqUvJNqTlUoeTsc3c789hPXRiTxA45THig6iEUkGEUrPfpDisRPjeiVK27VnYOsEi8nFcjR6JW//H7CMsVjZJIa0/XcFIMJ1SiY5NOSnxmeUjaiA961NKaKm2AyP3hKzqzSJ1GibcVI5urviQlVxoxVaDsVxaFZ9mbif143w+g6mIg4zZDHbLEoyiTBhMy+J32hOUM5toQyLeythA2ppgxtRiUbgrf88ippXVa9WvXmvlapn+dxFOEETuECPLiCOtxBA5rAQMEzvMKbo50X5935WLQWnHzmGP7A+fwBf6yQJQ==</latexit>

 ̂
c

<latexit sha1_base64="gGYYd+MxPuOjDD+n9wUMgqeSDD0=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbFU0mkoN4KXjxWsB+QxLLZbtqlm92wOxFK6M/w4kERr/4ab/4bt20O2vpg4PHeDDPzolRwA6777ZTW1jc2t8rblZ3dvf2D6uFRx6hMU9amSijdi4hhgkvWBg6C9VLNSBIJ1o3GtzO/+8S04Uo+wCRlYUKGksecErCSH4wI4CA1/JH2qzW37s6BV4lXkBoq0OpXv4KBolnCJFBBjPE9N4UwJxo4FWxaCTLDUkLHZMh8SyVJmAnz+clTfGaVAY6VtiUBz9XfEzlJjJkkke1MCIzMsjcT//P8DOLrMOcyzYBJulgUZwKDwrP/8YBrRkFMLCFUc3srpiOiCQWbUsWG4C2/vEo6l3WvUb+5b9Sa50UcZXSCTtEF8tAVaqI71EJtRJFCz+gVvTngvDjvzseiteQUM8foD5zPH/VJkPo=</latexit>

 

<latexit sha1_base64="Vf4xYyxDZ46OZ72aQLjOVc8H8Os=">AAAB63icbVBNSwMxEJ34WetX1aOXYFE8lV0pqLeCF48V7Ae0S8mm2TY0yS5JVihL/4IXD4p49Q9589+YbfegrQ8GHu/NMDMvTAQ31vO+0dr6xubWdmmnvLu3f3BYOTpumzjVlLVoLGLdDYlhgivWstwK1k00IzIUrBNO7nK/88S04bF6tNOEBZKMFI84JTaX+onhg0rVq3lz4FXiF6QKBZqDyld/GNNUMmWpIMb0fC+xQUa05VSwWbmfGpYQOiEj1nNUEclMkM1vneFzpwxxFGtXyuK5+nsiI9KYqQxdpyR2bJa9XPzP66U2ugkyrpLUMkUXi6JUYBvj/HE85JpRK6aOEKq5uxXTMdGEWhdP2YXgL7+8StpXNb9eu32oVxsXRRwlOIUzuAQfrqEB99CEFlAYwzO8whuS6AW9o49F6xoqZk7gD9DnDx+zjjo=</latexit>

�
⇤

<latexit sha1_base64="0PlZOEdTqz34zZ/jasXIpQMxRQc=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRZFPJRdKai3ghePFewHtGvJptk2NpssSVYoS/+DFw+KePX/ePPfmG33oK0PBh7vzTAzL4g508Z1v53Cyura+kZxs7S1vbO7V94/aGmZKEKbRHKpOgHWlDNBm4YZTjuxojgKOG0H45vMbz9RpZkU92YSUz/CQ8FCRrCxUqsXj9jDeb9ccavuDGiZeDmpQI5Gv/zVG0iSRFQYwrHWXc+NjZ9iZRjhdFrqJZrGmIzxkHYtFTii2k9n107RiVUGKJTKljBopv6eSHGk9SQKbGeEzUgvepn4n9dNTHjlp0zEiaGCzBeFCUdGoux1NGCKEsMnlmCimL0VkRFWmBgbUMmG4C2+vExaF1WvVr2+q1Xqp3kcRTiCYzgDDy6hDrfQgCYQeIRneIU3RzovzrvzMW8tOPnMIfyB8/kDKpmOyw==</latexit>

�
⇤

<latexit sha1_base64="0PlZOEdTqz34zZ/jasXIpQMxRQc=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRZFPJRdKai3ghePFewHtGvJptk2NpssSVYoS/+DFw+KePX/ePPfmG33oK0PBh7vzTAzL4g508Z1v53Cyura+kZxs7S1vbO7V94/aGmZKEKbRHKpOgHWlDNBm4YZTjuxojgKOG0H45vMbz9RpZkU92YSUz/CQ8FCRrCxUqsXj9jDeb9ccavuDGiZeDmpQI5Gv/zVG0iSRFQYwrHWXc+NjZ9iZRjhdFrqJZrGmIzxkHYtFTii2k9n107RiVUGKJTKljBopv6eSHGk9SQKbGeEzUgvepn4n9dNTHjlp0zEiaGCzBeFCUdGoux1NGCKEsMnlmCimL0VkRFWmBgbUMmG4C2+vExaF1WvVr2+q1Xqp3kcRTiCYzgDDy6hDrfQgCYQeIRneIU3RzovzrvzMW8tOPnMIfyB8/kDKpmOyw==</latexit>

Figure 2. One-loop diagrams contributing to the electromagnetic dipole moments of a charged Dirac
fermion in the model of eq. (3.1). (a) and (b) feature a Dirac fermion with mass m and m̂ respectively
propagating inside the loop. For m

2
� = 0, the amplitude is of the form given in eq. (3.3).

3.2 Cancellation in the mass basis

Thus far, we have seen the extent to which symmetries control the form of possible contribu-

tions to the dipole moments of a massless Dirac fermion in a toy model where this fermion

is accompanied by heavy neutral fermions and a massless charged scalar. We now map the

germane parts of the full model in eq. (2.6) onto this toy model. Naively, this will only result

in a vanishing dipole moment if the full model orchestrates additional correlations between

the parameters of the toy model appearing in eq. (3.3). As we will see, this is precisely what

occurs.

Setting the Higgs to its vev and rotating to the mass basis in the fermion sector, the

interactions in eq. (2.6) that involve e and e
c, the charged Higgs, as well as the neutral

components of the massive fermions are those of eq. (3.1), after making the identification

� ! H
+, { , 

c
} ! {L

0
, L

c0
} and { ̂,  ̂

c
} ! {S, S

c
}. In terms of the parameters in

eq. (2.6), the Yukawa couplings and mass terms appearing in eq. (3.1) are given by

m = mL, yL = YL ✓
c⇤

, y
⇤
R = �YR, (3.5)

m̂ = mS , ŷL = YL, ŷ
⇤
R = YR ✓

⇤
. (3.6)

The ✓ and ✓
c factors are mixing angles among the various fermions. Explicitly, they are

defined by the flavor-to-mass eigenbasis rotation as follows:

 
L
0

S

!
!

 
1 �✓

⇤

✓ 1

! 
L
0

S

!
and

 
L
c0

S
c

!
!

 
1 �✓

c

✓
c⇤ 1

! 
L
c0

S
c

!
. (3.7)

To O(v/mL) and O(v/mS) they are given by

✓ =
v

p
2

m
⇤
SY

0
V

|mL|2 � |mS |2
and ✓

c =
v

p
2

m
⇤
LY

0
V

|mL|2 � |mS |2
. (3.8)
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both the mass and dipole coe�cients at zeroth order in the scalar mass parameter are indeed

of the form given in eqs. (3.2) and (3.3), whereas the form of eq. (3.4) captures the leading

correction to the dipole coe�cient at first order in m
2
�.

L

<latexit sha1_base64="d49OKR561VpN5sILc3iaIDdA5T0=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoOQKtxJQO0CNhYWCZgPSI6wt5lL1uztHbt7Qgj5BTYWitj6k+z8N26SKzTxwcDjvRlm5gWJ4Nq47reT29jc2t7J7xb29g8Oj4rHJy0dp4phk8UiVp2AahRcYtNwI7CTKKRRILAdjG/nfvsJleaxfDCTBP2IDiUPOaPGSo37frHkVtwFyDrxMlKCDPV+8as3iFkaoTRMUK27npsYf0qV4UzgrNBLNSaUjekQu5ZKGqH2p4tDZ+TCKgMSxsqWNGSh/p6Y0kjrSRTYzoiakV715uJ/Xjc14bU/5TJJDUq2XBSmgpiYzL8mA66QGTGxhDLF7a2EjaiizNhsCjYEb/XlddK6rHjVyk2jWqqVszjycAbnUAYPrqAGd1CHJjBAeIZXeHMenRfn3flYtuacbOYU/sD5/AGfl4zC</latexit>

S
c

<latexit sha1_base64="e9pDoSgDC2lzjKiHv5LXj8FgFnw=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMxDwgWcPspDcZMju7zMwKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mHGCfkQHkoecUWOlev2R9Yolt+zOQVaJl5ESZKj1il/dfszSCKVhgmrd8dzE+BOqDGcCp4VuqjGhbEQH2LFU0gi1P5mfOiVnVumTMFa2pCFz9ffEhEZaj6PAdkbUDPWyNxP/8zqpCa/9CZdJalCyxaIwFcTEZPY36XOFzIixJZQpbm8lbEgVZcamU7AheMsvr5LmZdmrlG/uK6XqeRZHHk7gFC7Agyuowh3UoAEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AGQmNnA==</latexit>

H

<latexit sha1_base64="3iBhUisyid8vOkUpR+RHPEbnKUk=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvOSYgHlAsoTZSScZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3BbHg2rjut5Pb2Nza3snvFvb2Dw6PiscnLR0limGTRSJSnYBqFFxi03AjsBMrpGEgsB1M7ud++wmV5pF8MNMY/ZCOJB9yRo2VGrV+seSW3QXIOvEyUoIM9X7xqzeIWBKiNExQrbueGxs/pcpwJnBW6CUaY8omdIRdSyUNUfvp4tAZubDKgAwjZUsaslB/T6Q01HoaBrYzpGasV725+J/XTczw1k+5jBODki0XDRNBTETmX5MBV8iMmFpCmeL2VsLGVFFmbDYFG4K3+vI6aV2XvUr5rlEpVS+zOPJwBudwBR7cQBVqUIcmMEB4hld4cx6dF+fd+Vi25pxs5hT+wPn8AZjtjLw=</latexit>

e

<latexit sha1_base64="h3uNxW54NoNcdeHeZ+KylB0Ciqw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O2vrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3cxvP6HSPJYPZpKgH9Gh5CFn1Fipgf1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpaVxWvWrltVMu1izyOApzCGVyCB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwBxOGM2Q==</latexit>

e
c

<latexit sha1_base64="LtuJ0dGr+fzibL0KNDMd8o/UQqc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8eK9gPaWDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHssHM07Qj+hA8pAzaqx0j4+sVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Njt1Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/yMyyQ1KNl8UZgKYmIy/Zv0uUJmxNgSyhS3txI2pIoyY9Mp2hC8xZeXSfOi4lUr13fVcu0sj6MAx3AC5+DBJdTgFurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwA0dY2u</latexit>

�

<latexit sha1_base64="4NtU1tFdEzDpWiRivEBbcKRPrEw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMYB6QLGF2MpuMmccyMyuEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEo1oU2iuNKdCBvKmaRNyyynnURTLCJO29H4dua3n6g2TMkHO0loKPBQspgRbJ3U6g2xELhfrvhVfw60SoKcVCBHo1/+6g0USQWVlnBsTDfwExtmWFtGOJ2WeqmhCSZjPKRdRyUW1ITZ/NopOnPKAMVKu5IWzdXfExkWxkxE5DoFtiOz7M3E/7xuauPrMGMySS2VZLEoTjmyCs1eRwOmKbF84ggmmrlbERlhjYl1AZVcCMHyy6ukdVkNatWb+1qlfp7HUYQTOIULCOAK6nAHDWgCgUd4hld485T34r17H4vWgpfPHMMfeJ8/gl+PBQ==</latexit>

H

<latexit sha1_base64="3iBhUisyid8vOkUpR+RHPEbnKUk=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvOSYgHlAsoTZSScZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3BbHg2rjut5Pb2Nza3snvFvb2Dw6PiscnLR0limGTRSJSnYBqFFxi03AjsBMrpGEgsB1M7ud++wmV5pF8MNMY/ZCOJB9yRo2VGrV+seSW3QXIOvEyUoIM9X7xqzeIWBKiNExQrbueGxs/pcpwJnBW6CUaY8omdIRdSyUNUfvp4tAZubDKgAwjZUsaslB/T6Q01HoaBrYzpGasV725+J/XTczw1k+5jBODki0XDRNBTETmX5MBV8iMmFpCmeL2VsLGVFFmbDYFG4K3+vI6aV2XvUr5rlEpVS+zOPJwBudwBR7cQBVqUIcmMEB4hld4cx6dF+fd+Vi25pxs5hT+wPn8AZjtjLw=</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

p

<latexit sha1_base64="9K9KA9VZTSkSZeaUIwTK7aEqat0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZjIoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX1atXbZq1SJ3kcRTiDc7gED66hDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwB07+M3g==</latexit>

p + q

<latexit sha1_base64="pTuPTFLd5S+xlxAHXtO1+0fF9Mc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN4KXjxWtB/QhrLZbtqlm03cnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVA44T7kd0oEQoGEUr3Sfnj71S2a24M5Bl4uWkDDnqvdJXtx+zNOIKmaTGdDw3QT+jGgWTfFLspoYnlI3ogHcsVTTixs9mp07IqVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbzyM6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdoQvMWXl0nzouJVK9d31XKN5HEU4BhO4Aw8uIQa3EIdGsBgAM/wCm+OdF6cd+dj3rri5DNH8AfO5w8LIo2O</latexit>

q

<latexit sha1_base64="9Awyto0r02+d8Wm/jpKT4A6aPes=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YFuhDWWznbRrN5u4uxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGr+4BqFFxiy3Aj8D5RSKNAYCcY38z8zhMqzWN5ZyYJ+hEdSh5yRo2Vmo/9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU145WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdVr1a9btYqdZLHUYQTOIVz8OAS6nALDWgBA4RneIU358F5cd6dj0VrwclnjuEPnM8f1UOM3w==</latexit>

k � p

<latexit sha1_base64="1n2573catQxWkh4WlDA5QtG1iVg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgnorePFY0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8NJME/YgOJQ85o8ZKD+OLpF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrsurVqjf3tUqd5HEU4QRO4Rw8uII63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcFCo2K</latexit>

k � p � q

<latexit sha1_base64="H8r4QG/r8ycTSUhcgtuMGOrbR14=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4aUmkoN4KXjxWMG2hDWWznbRLN5u4uxFK6W/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz321lb39jc2i7sFHf39g8OS0fHTZ1kiqHPEpGodkg1Ci7RN9wIbKcKaRwKbIWj25nfekKleSIfzDjFIKYDySPOqLGSP6qklcdeqexW3TnIKvFyUoYcjV7pq9tPWBajNExQrTuem5pgQpXhTOC02M00ppSN6AA7lkoaow4m82On5NwqfRIlypY0ZK7+npjQWOtxHNrOmJqhXvZm4n9eJzPRdTDhMs0MSrZYFGWCmITMPid9rpAZMbaEMsXtrYQNqaLM2HyKNgRv+eVV0ryserXqzX2tXCd5HAU4hTO4AA+uoA530AAfGHB4hld4c6Tz4rw7H4vWNSefOYE/cD5/AECgjjw=</latexit>

L

<latexit sha1_base64="d49OKR561VpN5sILc3iaIDdA5T0=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoOQKtxJQO0CNhYWCZgPSI6wt5lL1uztHbt7Qgj5BTYWitj6k+z8N26SKzTxwcDjvRlm5gWJ4Nq47reT29jc2t7J7xb29g8Oj4rHJy0dp4phk8UiVp2AahRcYtNwI7CTKKRRILAdjG/nfvsJleaxfDCTBP2IDiUPOaPGSo37frHkVtwFyDrxMlKCDPV+8as3iFkaoTRMUK27npsYf0qV4UzgrNBLNSaUjekQu5ZKGqH2p4tDZ+TCKgMSxsqWNGSh/p6Y0kjrSRTYzoiakV715uJ/Xjc14bU/5TJJDUq2XBSmgpiYzL8mA66QGTGxhDLF7a2EjaiizNhsCjYEb/XlddK6rHjVyk2jWqqVszjycAbnUAYPrqAGd1CHJjBAeIZXeHMenRfn3flYtuacbOYU/sD5/AGfl4zC</latexit>

S
c

<latexit sha1_base64="e9pDoSgDC2lzjKiHv5LXj8FgFnw=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMxDwgWcPspDcZMju7zMwKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mHGCfkQHkoecUWOlev2R9Yolt+zOQVaJl5ESZKj1il/dfszSCKVhgmrd8dzE+BOqDGcCp4VuqjGhbEQH2LFU0gi1P5mfOiVnVumTMFa2pCFz9ffEhEZaj6PAdkbUDPWyNxP/8zqpCa/9CZdJalCyxaIwFcTEZPY36XOFzIixJZQpbm8lbEgVZcamU7AheMsvr5LmZdmrlG/uK6XqeRZHHk7gFC7Agyuowh3UoAEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AGQmNnA==</latexit>

H

<latexit sha1_base64="3iBhUisyid8vOkUpR+RHPEbnKUk=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvOSYgHlAsoTZSScZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3BbHg2rjut5Pb2Nza3snvFvb2Dw6PiscnLR0limGTRSJSnYBqFFxi03AjsBMrpGEgsB1M7ud++wmV5pF8MNMY/ZCOJB9yRo2VGrV+seSW3QXIOvEyUoIM9X7xqzeIWBKiNExQrbueGxs/pcpwJnBW6CUaY8omdIRdSyUNUfvp4tAZubDKgAwjZUsaslB/T6Q01HoaBrYzpGasV725+J/XTczw1k+5jBODki0XDRNBTETmX5MBV8iMmFpCmeL2VsLGVFFmbDYFG4K3+vI6aV2XvUr5rlEpVS+zOPJwBudwBR7cQBVqUIcmMEB4hld4cx6dF+fd+Vi25pxs5hT+wPn8AZjtjLw=</latexit>

e

<latexit sha1_base64="h3uNxW54NoNcdeHeZ+KylB0Ciqw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O2vrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3cxvP6HSPJYPZpKgH9Gh5CFn1Fipgf1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpaVxWvWrltVMu1izyOApzCGVyCB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwBxOGM2Q==</latexit>

e
c

<latexit sha1_base64="LtuJ0dGr+fzibL0KNDMd8o/UQqc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8eK9gPaWDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHssHM07Qj+hA8pAzaqx0j4+sVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Njt1Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/yMyyQ1KNl8UZgKYmIy/Zv0uUJmxNgSyhS3txI2pIoyY9Mp2hC8xZeXSfOi4lUr13fVcu0sj6MAx3AC5+DBJdTgFurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwA0dY2u</latexit>

�

<latexit sha1_base64="4NtU1tFdEzDpWiRivEBbcKRPrEw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMYB6QLGF2MpuMmccyMyuEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEo1oU2iuNKdCBvKmaRNyyynnURTLCJO29H4dua3n6g2TMkHO0loKPBQspgRbJ3U6g2xELhfrvhVfw60SoKcVCBHo1/+6g0USQWVlnBsTDfwExtmWFtGOJ2WeqmhCSZjPKRdRyUW1ITZ/NopOnPKAMVKu5IWzdXfExkWxkxE5DoFtiOz7M3E/7xuauPrMGMySS2VZLEoTjmyCs1eRwOmKbF84ggmmrlbERlhjYl1AZVcCMHyy6ukdVkNatWb+1qlfp7HUYQTOIULCOAK6nAHDWgCgUd4hld485T34r17H4vWgpfPHMMfeJ8/gl+PBQ==</latexit>

H

<latexit sha1_base64="3iBhUisyid8vOkUpR+RHPEbnKUk=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvOSYgHlAsoTZSScZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3BbHg2rjut5Pb2Nza3snvFvb2Dw6PiscnLR0limGTRSJSnYBqFFxi03AjsBMrpGEgsB1M7ud++wmV5pF8MNMY/ZCOJB9yRo2VGrV+seSW3QXIOvEyUoIM9X7xqzeIWBKiNExQrbueGxs/pcpwJnBW6CUaY8omdIRdSyUNUfvp4tAZubDKgAwjZUsaslB/T6Q01HoaBrYzpGasV725+J/XTczw1k+5jBODki0XDRNBTETmX5MBV8iMmFpCmeL2VsLGVFFmbDYFG4K3+vI6aV2XvUr5rlEpVS+zOPJwBudwBR7cQBVqUIcmMEB4hld4cx6dF+fd+Vi25pxs5hT+wPn8AZjtjLw=</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

p

<latexit sha1_base64="9K9KA9VZTSkSZeaUIwTK7aEqat0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZjIoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX1atXbZq1SJ3kcRTiDc7gED66hDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwB07+M3g==</latexit>

p + q

<latexit sha1_base64="pTuPTFLd5S+xlxAHXtO1+0fF9Mc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN4KXjxWtB/QhrLZbtqlm03cnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVA44T7kd0oEQoGEUr3Sfnj71S2a24M5Bl4uWkDDnqvdJXtx+zNOIKmaTGdDw3QT+jGgWTfFLspoYnlI3ogHcsVTTixs9mp07IqVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbzyM6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdoQvMWXl0nzouJVK9d31XKN5HEU4BhO4Aw8uIQa3EIdGsBgAM/wCm+OdF6cd+dj3rri5DNH8AfO5w8LIo2O</latexit>

q

<latexit sha1_base64="9Awyto0r02+d8Wm/jpKT4A6aPes=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YFuhDWWznbRrN5u4uxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGr+4BqFFxiy3Aj8D5RSKNAYCcY38z8zhMqzWN5ZyYJ+hEdSh5yRo2Vmo/9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU145WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdVr1a9btYqdZLHUYQTOIVz8OAS6nALDWgBA4RneIU358F5cd6dj0VrwclnjuEPnM8f1UOM3w==</latexit>

k � p

<latexit sha1_base64="1n2573catQxWkh4WlDA5QtG1iVg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgnorePFY0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8NJME/YgOJQ85o8ZKD+OLpF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrsurVqjf3tUqd5HEU4QRO4Rw8uII63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcFCo2K</latexit>

k � p � q

<latexit sha1_base64="H8r4QG/r8ycTSUhcgtuMGOrbR14=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4aUmkoN4KXjxWMG2hDWWznbRLN5u4uxFK6W/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz321lb39jc2i7sFHf39g8OS0fHTZ1kiqHPEpGodkg1Ci7RN9wIbKcKaRwKbIWj25nfekKleSIfzDjFIKYDySPOqLGSP6qklcdeqexW3TnIKvFyUoYcjV7pq9tPWBajNExQrTuem5pgQpXhTOC02M00ppSN6AA7lkoaow4m82On5NwqfRIlypY0ZK7+npjQWOtxHNrOmJqhXvZm4n9eJzPRdTDhMs0MSrZYFGWCmITMPid9rpAZMbaEMsXtrYQNqaLM2HyKNgRv+eVV0ryserXqzX2tXCd5HAU4hTO4AA+uoA530AAfGHB4hld4c6Tz4rw7H4vWNSefOYE/cD5/AECgjjw=</latexit>

S

<latexit sha1_base64="Q8LhbWoOYxFz1p22p31ExuZNBSg=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHhM0DwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mHGCfkQHkoecUWOl+n2vWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rw2p9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6WvUr5pl4pVc+zOPJwAqdwAR5cQRXuoAYNYIDwDK/w5jw6L86787FozTnZzDH8gfP5A6mZjMc=</latexit>

L
c

<latexit sha1_base64="Jl8ko05PEyLxTJml9CRH0e46i0A=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNiFe4koHYBGwuLiOYDkjPsbSbJkr29Y3dPCEd+go2FIrb+Ijv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xCpXkkH8w4Rj+kA8n7nFFjpfvbR9YtltyyOwNZJl5GSpCh1i1+dXoRS0KUhgmqddtzY+OnVBnOBE4KnURjTNmIDrBtqaQhaj+dnTohJ1bpkX6kbElDZurviZSGWo/DwHaG1Az1ojcV//Paielf+imXcWJQsvmifiKIicj0b9LjCpkRY0soU9zeStiQKsqMTadgQ/AWX14mjfOyVylf3VVK1dMsjjwcwTGcgQcXUIUbqEEdGAzgGV7hzRHOi/PufMxbc042cwh/4Hz+AA5fjZU=</latexit>

(a)

<latexit sha1_base64="M29tkeFiftyPUpT/+ATX2SJVXgc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSLUS0mkoN4KXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777aytb2xubRd2irt7+weHpaPjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GtzO//YRK81g+mkmCfkSHkoecUWOlhwq96JfKbtWdg6wSLydlyNHol756g5ilEUrDBNW667mJ8TOqDGcCp8VeqjGhbEyH2LVU0gi1n81PnZJzqwxIGCtb0pC5+nsio5HWkyiwnRE1I73szcT/vG5qwms/4zJJDUq2WBSmgpiYzP4mA66QGTGxhDLF7a2EjaiizNh0ijYEb/nlVdK6rHq16s19rVyv5HEU4BTOoAIeXEEd7qABTWAwhGd4hTdHOC/Ou/OxaF1z8pkT+APn8weEuY08</latexit>

S
c

<latexit sha1_base64="e9pDoSgDC2lzjKiHv5LXj8FgFnw=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMxDwgWcPspDcZMju7zMwKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mHGCfkQHkoecUWOlev2R9Yolt+zOQVaJl5ESZKj1il/dfszSCKVhgmrd8dzE+BOqDGcCp4VuqjGhbEQH2LFU0gi1P5mfOiVnVumTMFa2pCFz9ffEhEZaj6PAdkbUDPWyNxP/8zqpCa/9CZdJalCyxaIwFcTEZPY36XOFzIixJZQpbm8lbEgVZcamU7AheMsvr5LmZdmrlG/uK6XqeRZHHk7gFC7Agyuowh3UoAEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AGQmNnA==</latexit>

e

<latexit sha1_base64="h3uNxW54NoNcdeHeZ+KylB0Ciqw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O2vrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3cxvP6HSPJYPZpKgH9Gh5CFn1Fipgf1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpaVxWvWrltVMu1izyOApzCGVyCB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwBxOGM2Q==</latexit>

e
c

<latexit sha1_base64="LtuJ0dGr+fzibL0KNDMd8o/UQqc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8eK9gPaWDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHssHM07Qj+hA8pAzaqx0j4+sVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Njt1Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/yMyyQ1KNl8UZgKYmIy/Zv0uUJmxNgSyhS3txI2pIoyY9Mp2hC8xZeXSfOi4lUr13fVcu0sj6MAx3AC5+DBJdTgFurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwA0dY2u</latexit>

�

<latexit sha1_base64="4NtU1tFdEzDpWiRivEBbcKRPrEw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMYB6QLGF2MpuMmccyMyuEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEo1oU2iuNKdCBvKmaRNyyynnURTLCJO29H4dua3n6g2TMkHO0loKPBQspgRbJ3U6g2xELhfrvhVfw60SoKcVCBHo1/+6g0USQWVlnBsTDfwExtmWFtGOJ2WeqmhCSZjPKRdRyUW1ITZ/NopOnPKAMVKu5IWzdXfExkWxkxE5DoFtiOz7M3E/7xuauPrMGMySS2VZLEoTjmyCs1eRwOmKbF84ggmmrlbERlhjYl1AZVcCMHyy6ukdVkNatWb+1qlfp7HUYQTOIULCOAK6nAHDWgCgUd4hld485T34r17H4vWgpfPHMMfeJ8/gl+PBQ==</latexit>

H

<latexit sha1_base64="3iBhUisyid8vOkUpR+RHPEbnKUk=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvOSYgHlAsoTZSScZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3BbHg2rjut5Pb2Nza3snvFvb2Dw6PiscnLR0limGTRSJSnYBqFFxi03AjsBMrpGEgsB1M7ud++wmV5pF8MNMY/ZCOJB9yRo2VGrV+seSW3QXIOvEyUoIM9X7xqzeIWBKiNExQrbueGxs/pcpwJnBW6CUaY8omdIRdSyUNUfvp4tAZubDKgAwjZUsaslB/T6Q01HoaBrYzpGasV725+J/XTczw1k+5jBODki0XDRNBTETmX5MBV8iMmFpCmeL2VsLGVFFmbDYFG4K3+vI6aV2XvUr5rlEpVS+zOPJwBudwBR7cQBVqUIcmMEB4hld4cx6dF+fd+Vi25pxs5hT+wPn8AZjtjLw=</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

p

<latexit sha1_base64="9K9KA9VZTSkSZeaUIwTK7aEqat0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZjIoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX1atXbZq1SJ3kcRTiDc7gED66hDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwB07+M3g==</latexit>

p + q

<latexit sha1_base64="pTuPTFLd5S+xlxAHXtO1+0fF9Mc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN4KXjxWtB/QhrLZbtqlm03cnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVA44T7kd0oEQoGEUr3Sfnj71S2a24M5Bl4uWkDDnqvdJXtx+zNOIKmaTGdDw3QT+jGgWTfFLspoYnlI3ogHcsVTTixs9mp07IqVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbzyM6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdoQvMWXl0nzouJVK9d31XKN5HEU4BhO4Aw8uIQa3EIdGsBgAM/wCm+OdF6cd+dj3rri5DNH8AfO5w8LIo2O</latexit>

q

<latexit sha1_base64="9Awyto0r02+d8Wm/jpKT4A6aPes=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YFuhDWWznbRrN5u4uxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGr+4BqFFxiy3Aj8D5RSKNAYCcY38z8zhMqzWN5ZyYJ+hEdSh5yRo2Vmo/9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU145WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdVr1a9btYqdZLHUYQTOIVz8OAS6nALDWgBA4RneIU358F5cd6dj0VrwclnjuEPnM8f1UOM3w==</latexit>

k � p

<latexit sha1_base64="1n2573catQxWkh4WlDA5QtG1iVg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgnorePFY0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8NJME/YgOJQ85o8ZKD+OLpF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrsurVqjf3tUqd5HEU4QRO4Rw8uII63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcFCo2K</latexit>

k � p � q

<latexit sha1_base64="H8r4QG/r8ycTSUhcgtuMGOrbR14=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4aUmkoN4KXjxWMG2hDWWznbRLN5u4uxFK6W/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz321lb39jc2i7sFHf39g8OS0fHTZ1kiqHPEpGodkg1Ci7RN9wIbKcKaRwKbIWj25nfekKleSIfzDjFIKYDySPOqLGSP6qklcdeqexW3TnIKvFyUoYcjV7pq9tPWBajNExQrTuem5pgQpXhTOC02M00ppSN6AA7lkoaow4m82On5NwqfRIlypY0ZK7+npjQWOtxHNrOmJqhXvZm4n9eJzPRdTDhMs0MSrZYFGWCmITMPid9rpAZMbaEMsXtrYQNqaLM2HyKNgRv+eVV0ryserXqzX2tXCd5HAU4hTO4AA+uoA530AAfGHB4hld4c6Tz4rw7H4vWNSefOYE/cD5/AECgjjw=</latexit>

S

<latexit sha1_base64="Q8LhbWoOYxFz1p22p31ExuZNBSg=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHhM0DwgWcLspDcZMzu7zMwKIeQLvHhQxKuf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mHGCfkQHkoecUWOl+n2vWHLL7hxklXgZKUGGWq/41e3HLI1QGiao1h3PTYw/ocpwJnBa6KYaE8pGdIAdSyWNUPuT+aFTcmaVPgljZUsaMld/T0xopPU4CmxnRM1QL3sz8T+vk5rw2p9wmaQGJVssClNBTExmX5M+V8iMGFtCmeL2VsKGVFFmbDYFG4K3/PIqaV6WvUr5pl4pVc+zOPJwAqdwAR5cQRXuoAYNYIDwDK/w5jw6L86787FozTnZzDH8gfP5A6mZjMc=</latexit>

L

<latexit sha1_base64="d49OKR561VpN5sILc3iaIDdA5T0=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoOQKtxJQO0CNhYWCZgPSI6wt5lL1uztHbt7Qgj5BTYWitj6k+z8N26SKzTxwcDjvRlm5gWJ4Nq47reT29jc2t7J7xb29g8Oj4rHJy0dp4phk8UiVp2AahRcYtNwI7CTKKRRILAdjG/nfvsJleaxfDCTBP2IDiUPOaPGSo37frHkVtwFyDrxMlKCDPV+8as3iFkaoTRMUK27npsYf0qV4UzgrNBLNSaUjekQu5ZKGqH2p4tDZ+TCKgMSxsqWNGSh/p6Y0kjrSRTYzoiakV715uJ/Xjc14bU/5TJJDUq2XBSmgpiYzL8mA66QGTGxhDLF7a2EjaiizNhsCjYEb/XlddK6rHjVyk2jWqqVszjycAbnUAYPrqAGd1CHJjBAeIZXeHMenRfn3flYtuacbOYU/sD5/AGfl4zC</latexit>

L
c

<latexit sha1_base64="Jl8ko05PEyLxTJml9CRH0e46i0A=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNiFe4koHYBGwuLiOYDkjPsbSbJkr29Y3dPCEd+go2FIrb+Ijv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xCpXkkH8w4Rj+kA8n7nFFjpfvbR9YtltyyOwNZJl5GSpCh1i1+dXoRS0KUhgmqddtzY+OnVBnOBE4KnURjTNmIDrBtqaQhaj+dnTohJ1bpkX6kbElDZurviZSGWo/DwHaG1Az1ojcV//Paielf+imXcWJQsvmifiKIicj0b9LjCpkRY0soU9zeStiQKsqMTadgQ/AWX14mjfOyVylf3VVK1dMsjjwcwTGcgQcXUIUbqEEdGAzgGV7hzRHOi/PufMxbc042cwh/4Hz+AA5fjZU=</latexit>

(b)

<latexit sha1_base64="DzTSHN7aV5r2lUlD7oRNlrDJVn8=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSLUS0mkoN4KXjxWtB/QhrLZTtqlm03Y3Qgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSK4Nq777aytb2xubRd2irt7+weHpaPjlo5TxbDJYhGrTkA1Ci6xabgR2EkU0igQ2A7GtzO//YRK81g+mkmCfkSHkoecUWOlh0pw0S+V3ao7B1klXk7KkKPRL331BjFLI5SGCap113MT42dUGc4ETou9VGNC2ZgOsWuppBFqP5ufOiXnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhNd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHpFG0I3vLLq6R1WfVq1Zv7WrleyeMowCmcQQU8uII63EEDmsBgCM/wCm+OcF6cd+dj0brm5DMn8AfO5w+GPo09</latexit>

p + q

<latexit sha1_base64="pTuPTFLd5S+xlxAHXtO1+0fF9Mc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN4KXjxWtB/QhrLZbtqlm03cnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVA44T7kd0oEQoGEUr3Sfnj71S2a24M5Bl4uWkDDnqvdJXtx+zNOIKmaTGdDw3QT+jGgWTfFLspoYnlI3ogHcsVTTixs9mp07IqVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbzyM6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdoQvMWXl0nzouJVK9d31XKN5HEU4BhO4Aw8uIQa3EIdGsBgAM/wCm+OdF6cd+dj3rri5DNH8AfO5w8LIo2O</latexit>

H

<latexit sha1_base64="3iBhUisyid8vOkUpR+RHPEbnKUk=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvOSYgHlAsoTZSScZMzu7zMwKYckXePGgiFc/yZt/4yTZgyYWNBRV3XR3BbHg2rjut5Pb2Nza3snvFvb2Dw6PiscnLR0limGTRSJSnYBqFFxi03AjsBMrpGEgsB1M7ud++wmV5pF8MNMY/ZCOJB9yRo2VGrV+seSW3QXIOvEyUoIM9X7xqzeIWBKiNExQrbueGxs/pcpwJnBW6CUaY8omdIRdSyUNUfvp4tAZubDKgAwjZUsaslB/T6Q01HoaBrYzpGasV725+J/XTczw1k+5jBODki0XDRNBTETmX5MBV8iMmFpCmeL2VsLGVFFmbDYFG4K3+vI6aV2XvUr5rlEpVS+zOPJwBudwBR7cQBVqUIcmMEB4hld4cx6dF+fd+Vi25pxs5hT+wPn8AZjtjLw=</latexit>

(b)

<latexit sha1_base64="MT9V5vaVNoqH60qnDabX41+eCPI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRalXsquFNRbwYvHCvZD2qVk02wbmmSXJCuUpb/CiwdFvPpzvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33miSrNIPphpTH2BR5KFjGBjpce0H4SoGlzMBuWKW3PnQKvEy0kFcjQH5a/+MCKJoNIQjrXueW5s/BQrwwins1I/0TTGZIJHtGepxIJqP50fPENnVhmiMFK2pEFz9fdEioXWUxHYToHNWC97mfif10tMeO2nTMaJoZIsFoUJRyZC2fdoyBQlhk8twUQxeysiY6wwMTajkg3BW355lbQva169dnNfrzTO8ziKcAKnUAUPrqABd9CEFhAQ8Ayv8OYo58V5dz4WrQUnnzmGP3A+fwDSN4+z</latexit>

(a)

<latexit sha1_base64="49j5DGuMyCXWfhtl301WiWWWwPE=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRalXsquFNRbwYvHCvZD2qVk02wbmmSXJCuUpb/CiwdFvPpzvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33miSrNIPphpTH2BR5KFjGBjpce0H4Soii9mg3LFrblzoFXi5aQCOZqD8ld/GJFEUGkIx1r3PDc2foqVYYTTWamfaBpjMsEj2rNUYkG1n84PnqEzqwxRGClb0qC5+nsixULrqQhsp8BmrJe9TPzP6yUmvPZTJuPEUEkWi8KEIxOh7Hs0ZIoSw6eWYKKYvRWRMVaYGJtRyYbgLb+8StqXNa9eu7mvVxrneRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzifP9Cxj7I=</latexit>

S
c

<latexit sha1_base64="e9pDoSgDC2lzjKiHv5LXj8FgFnw=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMxDwgWcPspDcZMju7zMwKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mHGCfkQHkoecUWOlev2R9Yolt+zOQVaJl5ESZKj1il/dfszSCKVhgmrd8dzE+BOqDGcCp4VuqjGhbEQH2LFU0gi1P5mfOiVnVumTMFa2pCFz9ffEhEZaj6PAdkbUDPWyNxP/8zqpCa/9CZdJalCyxaIwFcTEZPY36XOFzIixJZQpbm8lbEgVZcamU7AheMsvr5LmZdmrlG/uK6XqeRZHHk7gFC7Agyuowh3UoAEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AGQmNnA==</latexit>

e

<latexit sha1_base64="h3uNxW54NoNcdeHeZ+KylB0Ciqw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O2vrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3cxvP6HSPJYPZpKgH9Gh5CFn1Fipgf1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpaVxWvWrltVMu1izyOApzCGVyCB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwBxOGM2Q==</latexit>

e
c

<latexit sha1_base64="LtuJ0dGr+fzibL0KNDMd8o/UQqc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8eK9gPaWDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHssHM07Qj+hA8pAzaqx0j4+sVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Njt1Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/yMyyQ1KNl8UZgKYmIy/Zv0uUJmxNgSyhS3txI2pIoyY9Mp2hC8xZeXSfOi4lUr13fVcu0sj6MAx3AC5+DBJdTgFurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwA0dY2u</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

p

<latexit sha1_base64="9K9KA9VZTSkSZeaUIwTK7aEqat0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZjIoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX1atXbZq1SJ3kcRTiDc7gED66hDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwB07+M3g==</latexit>

k � p

<latexit sha1_base64="1n2573catQxWkh4WlDA5QtG1iVg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgnorePFY0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8NJME/YgOJQ85o8ZKD+OLpF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrsurVqjf3tUqd5HEU4QRO4Rw8uII63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcFCo2K</latexit>

p

<latexit sha1_base64="9K9KA9VZTSkSZeaUIwTK7aEqat0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZjIoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX1atXbZq1SJ3kcRTiDc7gED66hDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwB07+M3g==</latexit>

k � p

<latexit sha1_base64="1n2573catQxWkh4WlDA5QtG1iVg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgnorePFY0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8NJME/YgOJQ85o8ZKD+OLpF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrsurVqjf3tUqd5HEU4QRO4Rw8uII63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcFCo2K</latexit>

H
�

<latexit sha1_base64="XTf1kmKFOzxhxEvRC3IrhkzHh/4=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYFC8GHYloN4CXnKMaB6QrGF20psMmZ1dZmaFEPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSK4Nq777aysrq1vbOa28ts7u3v7hYPDho5TxbDOYhGrVkA1Ci6xbrgR2EoU0igQ2AyGt1O/+YRK81g+mFGCfkT7koecUWOl++rjRbdQdEvuDGSZeBkpQoZat/DV6cUsjVAaJqjWbc9NjD+mynAmcJLvpBoTyoa0j21LJY1Q++PZqRNyapUeCWNlSxoyU39PjGmk9SgKbGdEzUAvelPxP6+dmvDaH3OZpAYlmy8KU0FMTKZ/kx5XyIwYWUKZ4vZWwgZUUWZsOnkbgrf48jJpXJa8cunmrlysnGVx5OAYTuAcPLiCClShBnVg0IdneIU3RzgvzrvzMW9dcbKZI/gD5/MHtmCNWw==</latexit>

S
c

<latexit sha1_base64="e9pDoSgDC2lzjKiHv5LXj8FgFnw=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMxDwgWcPspDcZMju7zMwKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz328mtrW9sbuW3Czu7e/sHxcOjpo5TxbDBYhGrdkA1Ci6xYbgR2E4U0igQ2ApGtzO/9YRK81g+mHGCfkQHkoecUWOlev2R9Yolt+zOQVaJl5ESZKj1il/dfszSCKVhgmrd8dzE+BOqDGcCp4VuqjGhbEQH2LFU0gi1P5mfOiVnVumTMFa2pCFz9ffEhEZaj6PAdkbUDPWyNxP/8zqpCa/9CZdJalCyxaIwFcTEZPY36XOFzIixJZQpbm8lbEgVZcamU7AheMsvr5LmZdmrlG/uK6XqeRZHHk7gFC7Agyuowh3UoAEMBvAMr/DmCOfFeXc+Fq05J5s5hj9wPn8AGQmNnA==</latexit>

e

<latexit sha1_base64="h3uNxW54NoNcdeHeZ+KylB0Ciqw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O2vrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3cxvP6HSPJYPZpKgH9Gh5CFn1Fipgf1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpaVxWvWrltVMu1izyOApzCGVyCB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwBxOGM2Q==</latexit>

e
c

<latexit sha1_base64="LtuJ0dGr+fzibL0KNDMd8o/UQqc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8eK9gPaWDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHssHM07Qj+hA8pAzaqx0j4+sVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Njt1Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/yMyyQ1KNl8UZgKYmIy/Zv0uUJmxNgSyhS3txI2pIoyY9Mp2hC8xZeXSfOi4lUr13fVcu0sj6MAx3AC5+DBJdTgFurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwA0dY2u</latexit>

�

<latexit sha1_base64="4NtU1tFdEzDpWiRivEBbcKRPrEw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMYB6QLGF2MpuMmccyMyuEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEo1oU2iuNKdCBvKmaRNyyynnURTLCJO29H4dua3n6g2TMkHO0loKPBQspgRbJ3U6g2xELhfrvhVfw60SoKcVCBHo1/+6g0USQWVlnBsTDfwExtmWFtGOJ2WeqmhCSZjPKRdRyUW1ITZ/NopOnPKAMVKu5IWzdXfExkWxkxE5DoFtiOz7M3E/7xuauPrMGMySS2VZLEoTjmyCs1eRwOmKbF84ggmmrlbERlhjYl1AZVcCMHyy6ukdVkNatWb+1qlfp7HUYQTOIULCOAK6nAHDWgCgUd4hld485T34r17H4vWgpfPHMMfeJ8/gl+PBQ==</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

k

<latexit sha1_base64="f4LtISjU1nJ8/N8vaprXbuO2EoM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOl5mRQrrhVdwGyTrycVCBHY1D+6g9jlkYoDRNU657nJsbPqDKcCZyV+qnGhLIJHWHPUkkj1H62OHRGLqwyJGGsbElDFurviYxGWk+jwHZG1Iz1qjcX//N6qQlv/IzLJDUo2XJRmApiYjL/mgy5QmbE1BLKFLe3EjamijJjsynZELzVl9dJ+6rq1aq3zVqlTvI4inAG53AJHlxDHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDzCuM2Q==</latexit>

p

<latexit sha1_base64="9K9KA9VZTSkSZeaUIwTK7aEqat0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YD+gDWWznbRrN5uwuxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ylsbG5t7xR3S3v7B4dH5eOTto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmd3O/84RK81g+mGmCfkRHkoecUWOlZjIoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX1atXbZq1SJ3kcRTiDc7gED66hDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwB07+M3g==</latexit>

p + q

<latexit sha1_base64="pTuPTFLd5S+xlxAHXtO1+0fF9Mc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSIIQkmkoN4KXjxWtB/QhrLZbtqlm03cnQgl9Cd48aCIV3+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dlZW19Y3Ngtbxe2d3b390sFh08SpZrzBYhnrdkANl0LxBgqUvJ1oTqNA8lYwupn6rSeujYjVA44T7kd0oEQoGEUr3Sfnj71S2a24M5Bl4uWkDDnqvdJXtx+zNOIKmaTGdDw3QT+jGgWTfFLspoYnlI3ogHcsVTTixs9mp07IqVX6JIy1LYVkpv6eyGhkzDgKbGdEcWgWvan4n9dJMbzyM6GSFLli80VhKgnGZPo36QvNGcqxJZRpYW8lbEg1ZWjTKdoQvMWXl0nzouJVK9d31XKN5HEU4BhO4Aw8uIQa3EIdGsBgAM/wCm+OdF6cd+dj3rri5DNH8AfO5w8LIo2O</latexit>

q

<latexit sha1_base64="9Awyto0r02+d8Wm/jpKT4A6aPes=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoN4KXjy2YFuhDWWznbRrN5u4uxFK6C/w4kERr/4kb/4bt20O2vpg4PHeDDPzgkRwbVz32ymsrW9sbhW3Szu7e/sH5cOjto5TxbDFYhGr+4BqFFxiy3Aj8D5RSKNAYCcY38z8zhMqzWN5ZyYJ+hEdSh5yRo2Vmo/9csWtunOQVeLlpAI5Gv3yV28QszRCaZigWnc9NzF+RpXhTOC01Es1JpSN6RC7lkoaofaz+aFTcmaVAQljZUsaMld/T2Q00noSBbYzomakl72Z+J/XTU145WdcJqlByRaLwlQQE5PZ12TAFTIjJpZQpri9lbARVZQZm03JhuAtv7xK2hdVr1a9btYqdZLHUYQTOIVz8OAS6nALDWgBA4RneIU358F5cd6dj0VrwclnjuEPnM8f1UOM3w==</latexit>

k � p

<latexit sha1_base64="1n2573catQxWkh4WlDA5QtG1iVg=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBiyWRgnorePFY0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8NJME/YgOJQ85o8ZKD+OLpF+uuFV3DrJKvJxUIEejX/7qDWKWRigNE1Trrucmxs+oMpwJnJZ6qcaEsjEdYtdSSSPUfjY/dUrOrDIgYaxsSUPm6u+JjEZaT6LAdkbUjPSyNxP/87qpCa/9jMskNSjZYlGYCmJiMvubDLhCZsTEEsoUt7cSNqKKMmPTKdkQvOWXV0nrsurVqjf3tUqd5HEU4QRO4Rw8uII63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wcFCo2K</latexit>

k � p � q

<latexit sha1_base64="H8r4QG/r8ycTSUhcgtuMGOrbR14=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4aUmkoN4KXjxWMG2hDWWznbRLN5u4uxFK6W/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz321lb39jc2i7sFHf39g8OS0fHTZ1kiqHPEpGodkg1Ci7RN9wIbKcKaRwKbIWj25nfekKleSIfzDjFIKYDySPOqLGSP6qklcdeqexW3TnIKvFyUoYcjV7pq9tPWBajNExQrTuem5pgQpXhTOC02M00ppSN6AA7lkoaow4m82On5NwqfRIlypY0ZK7+npjQWOtxHNrOmJqhXvZm4n9eJzPRdTDhMs0MSrZYFGWCmITMPid9rpAZMbaEMsXtrYQNqaLM2HyKNgRv+eVV0ryserXqzX2tXCd5HAU4hTO4AA+uoA530AAfGHB4hld4c6Tz4rw7H4vWNSefOYE/cD5/AECgjjw=</latexit>

H
�

<latexit sha1_base64="XTf1kmKFOzxhxEvRC3IrhkzHh/4=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYFC8GHYloN4CXnKMaB6QrGF20psMmZ1dZmaFEPIJXjwo4tUv8ubfOEn2oIkFDUVVN91dQSK4Nq777aysrq1vbOa28ts7u3v7hYPDho5TxbDOYhGrVkA1Ci6xbrgR2EoU0igQ2AyGt1O/+YRK81g+mFGCfkT7koecUWOl++rjRbdQdEvuDGSZeBkpQoZat/DV6cUsjVAaJqjWbc9NjD+mynAmcJLvpBoTyoa0j21LJY1Q++PZqRNyapUeCWNlSxoyU39PjGmk9SgKbGdEzUAvelPxP6+dmvDaH3OZpAYlmy8KU0FMTKZ/kx5XyIwYWUKZ4vZWwgZUUWZsOnkbgrf48jJpXJa8cunmrlysnGVx5OAYTuAcPLiCClShBnVg0IdneIU3RzgvzrvzMW9dcbKZI/gD5/MHtmCNWw==</latexit>

L
0

<latexit sha1_base64="zE9NufJkPVe9TWC8u318TMO56Xk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNiFe4koHYBGwuLiOYDkjPsbSbJkr29Y3dPCEd+go2FIrb+Ijv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xCpXkkH8w4Rj+kA8n7nFFjpfvbR7dbLLlldwayTLyMlCBDrVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3VCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/9FMu48SgZPNF/UQQE5Hp36THFTIjxpZQpri9lbAhVZQZm07BhuAtvrxMGudlr1K+uquUqqdZHHk4gmM4Aw8uoAo3UIM6MBjAM7zCmyOcF+fd+Zi35pxs5hD+wPn8AcEEjWI=</latexit>

L
0

<latexit sha1_base64="zE9NufJkPVe9TWC8u318TMO56Xk=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNiFe4koHYBGwuLiOYDkjPsbSbJkr29Y3dPCEd+go2FIrb+Ijv/jZvkCk18MPB4b4aZeUEsuDau++3kVlbX1jfym4Wt7Z3dveL+QUNHiWJYZ5GIVCugGgWXWDfcCGzFCmkYCGwGo+up33xCpXkkH8w4Rj+kA8n7nFFjpfvbR7dbLLlldwayTLyMlCBDrVv86vQiloQoDRNU67bnxsZPqTKcCZwUOonGmLIRHWDbUklD1H46O3VCTqzSI/1I2ZKGzNTfEykNtR6Hge0MqRnqRW8q/ue1E9O/9FMu48SgZPNF/UQQE5Hp36THFTIjxpZQpri9lbAhVZQZm07BhuAtvrxMGudlr1K+uquUqqdZHHk4gmM4Aw8uoAo3UIM6MBjAM7zCmyOcF+fd+Zi35pxs5hD+wPn8AcEEjWI=</latexit>

�
⇤

<latexit sha1_base64="0PlZOEdTqz34zZ/jasXIpQMxRQc=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRZFPJRdKai3ghePFewHtGvJptk2NpssSVYoS/+DFw+KePX/ePPfmG33oK0PBh7vzTAzL4g508Z1v53Cyura+kZxs7S1vbO7V94/aGmZKEKbRHKpOgHWlDNBm4YZTjuxojgKOG0H45vMbz9RpZkU92YSUz/CQ8FCRrCxUqsXj9jDeb9ccavuDGiZeDmpQI5Gv/zVG0iSRFQYwrHWXc+NjZ9iZRjhdFrqJZrGmIzxkHYtFTii2k9n107RiVUGKJTKljBopv6eSHGk9SQKbGeEzUgvepn4n9dNTHjlp0zEiaGCzBeFCUdGoux1NGCKEsMnlmCimL0VkRFWmBgbUMmG4C2+vExaF1WvVr2+q1Xqp3kcRTiCYzgDDy6hDrfQgCYQeIRneIU3RzovzrvzMW8tOPnMIfyB8/kDKpmOyw==</latexit>

(b)

<latexit sha1_base64="MT9V5vaVNoqH60qnDabX41+eCPI=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRalXsquFNRbwYvHCvZD2qVk02wbmmSXJCuUpb/CiwdFvPpzvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33miSrNIPphpTH2BR5KFjGBjpce0H4SoGlzMBuWKW3PnQKvEy0kFcjQH5a/+MCKJoNIQjrXueW5s/BQrwwins1I/0TTGZIJHtGepxIJqP50fPENnVhmiMFK2pEFz9fdEioXWUxHYToHNWC97mfif10tMeO2nTMaJoZIsFoUJRyZC2fdoyBQlhk8twUQxeysiY6wwMTajkg3BW355lbQva169dnNfrzTO8ziKcAKnUAUPrqABd9CEFhAQ8Ayv8OYo58V5dz4WrQUnnzmGP3A+fwDSN4+z</latexit>

e

<latexit sha1_base64="h3uNxW54NoNcdeHeZ+KylB0Ciqw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O2vrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3cxvP6HSPJYPZpKgH9Gh5CFn1Fipgf1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpaVxWvWrltVMu1izyOApzCGVyCB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwBxOGM2Q==</latexit>

e
c

<latexit sha1_base64="LtuJ0dGr+fzibL0KNDMd8o/UQqc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8eK9gPaWDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHssHM07Qj+hA8pAzaqx0j4+sVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Njt1Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/yMyyQ1KNl8UZgKYmIy/Zv0uUJmxNgSyhS3txI2pIoyY9Mp2hC8xZeXSfOi4lUr13fVcu0sj6MAx3AC5+DBJdTgFurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwA0dY2u</latexit>

�

<latexit sha1_base64="4NtU1tFdEzDpWiRivEBbcKRPrEw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMYB6QLGF2MpuMmccyMyuEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEo1oU2iuNKdCBvKmaRNyyynnURTLCJO29H4dua3n6g2TMkHO0loKPBQspgRbJ3U6g2xELhfrvhVfw60SoKcVCBHo1/+6g0USQWVlnBsTDfwExtmWFtGOJ2WeqmhCSZjPKRdRyUW1ITZ/NopOnPKAMVKu5IWzdXfExkWxkxE5DoFtiOz7M3E/7xuauPrMGMySS2VZLEoTjmyCs1eRwOmKbF84ggmmrlbERlhjYl1AZVcCMHyy6ukdVkNatWb+1qlfp7HUYQTOIULCOAK6nAHDWgCgUd4hld485T34r17H4vWgpfPHMMfeJ8/gl+PBQ==</latexit>

(a)

<latexit sha1_base64="49j5DGuMyCXWfhtl301WiWWWwPE=">AAAB8HicbVBNSwMxEJ2tX7V+VT16CRalXsquFNRbwYvHCvZD2qVk02wbmmSXJCuUpb/CiwdFvPpzvPlvzLZ70NYHA4/3ZpiZF8ScaeO6305hbX1jc6u4XdrZ3ds/KB8etXWUKEJbJOKR6gZYU84kbRlmOO3GimIRcNoJJreZ33miSrNIPphpTH2BR5KFjGBjpce0H4Soii9mg3LFrblzoFXi5aQCOZqD8ld/GJFEUGkIx1r3PDc2foqVYYTTWamfaBpjMsEj2rNUYkG1n84PnqEzqwxRGClb0qC5+nsixULrqQhsp8BmrJe9TPzP6yUmvPZTJuPEUEkWi8KEIxOh7Hs0ZIoSw6eWYKKYvRWRMVaYGJtRyYbgLb+8StqXNa9eu7mvVxrneRxFOIFTqIIHV9CAO2hCCwgIeIZXeHOU8+K8Ox+L1oKTzxzDHzifP9Cxj7I=</latexit>

e

<latexit sha1_base64="h3uNxW54NoNcdeHeZ+KylB0Ciqw=">AAAB6HicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8cW7Ae0oWy2k3btZhN2N0IJ/QVePCji1Z/kzX/jts1BWx8MPN6bYWZekAiujet+O2vrG5tb24Wd4u7e/sFh6ei4peNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx3cxvP6HSPJYPZpKgH9Gh5CFn1Fipgf1S2a24c5BV4uWkDDnq/dJXbxCzNEJpmKBadz03MX5GleFM4LTYSzUmlI3pELuWShqh9rP5oVNybpUBCWNlSxoyV39PZDTSehIFtjOiZqSXvZn4n9dNTXjjZ1wmqUHJFovCVBATk9nXZMAVMiMmllCmuL2VsBFVlBmbTdGG4C2/vEpaVxWvWrltVMu1izyOApzCGVyCB9dQg3uoQxMYIDzDK7w5j86L8+58LFrXnHzmBP7A+fwBxOGM2Q==</latexit>

e
c

<latexit sha1_base64="LtuJ0dGr+fzibL0KNDMd8o/UQqc=">AAAB6nicbVBNS8NAEJ34WetX1aOXxaJ4KokU1FvBi8eK9gPaWDbbSbt0swm7G6GE/gQvHhTx6i/y5r9x2+agrQ8GHu/NMDMvSATXxnW/nZXVtfWNzcJWcXtnd2+/dHDY1HGqGDZYLGLVDqhGwSU2DDcC24lCGgUCW8HoZuq3nlBpHssHM07Qj+hA8pAzaqx0j4+sVyq7FXcGsky8nJQhR71X+ur2Y5ZGKA0TVOuO5ybGz6gynAmcFLupxoSyER1gx1JJI9R+Njt1Qk6t0idhrGxJQ2bq74mMRlqPo8B2RtQM9aI3Ff/zOqkJr/yMyyQ1KNl8UZgKYmIy/Zv0uUJmxNgSyhS3txI2pIoyY9Mp2hC8xZeXSfOi4lUr13fVcu0sj6MAx3AC5+DBJdTgFurQAAYDeIZXeHOE8+K8Ox/z1hUnnzmCP3A+fwA0dY2u</latexit>

�

<latexit sha1_base64="4NtU1tFdEzDpWiRivEBbcKRPrEw=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPiKexKQL0FvHiMYB6QLGF2MpuMmccyMyuEJf/gxYMiXv0fb/6Nk2QPmljQUFR1090VJZwZ6/vfXmFtfWNzq7hd2tnd2z8oHx61jEo1oU2iuNKdCBvKmaRNyyynnURTLCJO29H4dua3n6g2TMkHO0loKPBQspgRbJ3U6g2xELhfrvhVfw60SoKcVCBHo1/+6g0USQWVlnBsTDfwExtmWFtGOJ2WeqmhCSZjPKRdRyUW1ITZ/NopOnPKAMVKu5IWzdXfExkWxkxE5DoFtiOz7M3E/7xuauPrMGMySS2VZLEoTjmyCs1eRwOmKbF84ggmmrlbERlhjYl1AZVcCMHyy6ukdVkNatWb+1qlfp7HUYQTOIULCOAK6nAHDWgCgUd4hld485T34r17H4vWgpfPHMMfeJ8/gl+PBQ==</latexit>

yL

<latexit sha1_base64="2iQN6HOK4MmJ0fFSx36Y1tA7fpA=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tlgTBKtyJoHYBGwuLiOYDkiPsbfaSJXt7x+6ccIT8BBsLRWz9RXb+GzfJFZr4YODx3gwz84JECoOu++0U1tY3NreK26Wd3b39g/LhUcvEqWa8yWIZ605ADZdC8SYKlLyTaE6jQPJ2ML6Z+e0nro2I1SNmCfcjOlQiFIyilR6y/l2/XHVr7hxklXg5qUKORr/81RvELI24QiapMV3PTdCfUI2CST4t9VLDE8rGdMi7lioaceNP5qdOyalVBiSMtS2FZK7+npjQyJgsCmxnRHFklr2Z+J/XTTG88idCJSlyxRaLwlQSjMnsbzIQmjOUmSWUaWFvJWxENWVo0ynZELzll1dJ67zmXdSu7y+q9UoeRxFOoAJn4MEl1OEWGtAEBkN4hld4c6Tz4rw7H4vWgpPPHMMfOJ8/MGKNqA==</latexit>

y
⇤
R

<latexit sha1_base64="VZl0e2kbOtANo/KpVGS0MQ06rFY=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LC2CeCiJFNRbwYvHKqYttLFstpt26WYTdjdCCP0NXjwo4tUf5M1/4zbNQVsfDDzem2Fmnh9zprRtf1ultfWNza3ydmVnd2//oHp41FFRIgl1ScQj2fOxopwJ6mqmOe3FkuLQ57TrT2/mfveJSsUi8aDTmHohHgsWMIK1kdz08Xx4P6zW7YadA60SpyB1KNAeVr8Go4gkIRWacKxU37Fj7WVYakY4nVUGiaIxJlM8pn1DBQ6p8rL82Bk6NcoIBZE0JTTK1d8TGQ6VSkPfdIZYT9SyNxf/8/qJDq68jIk40VSQxaIg4UhHaP45GjFJieapIZhIZm5FZIIlJtrkUzEhOMsvr5LORcNpNq7vmvVWrYijDCdQgzNw4BJacAttcIEAg2d4hTdLWC/Wu/WxaC1Zxcwx/IH1+QNT245K</latexit>

ŷ
⇤
R

<latexit sha1_base64="fHXepnoLs/nQmTMOhWOKgsmwZKw=">AAAB8XicbVDLSgNBEOz1GeMr6tHLkCCIh7ArAfUW8OIxinlgsobZyWwyZHZ2mekVQshfePGgiFf/xpt/4yTZgyYWNBRV3XR3BYkUBl3321lZXVvf2Mxt5bd3dvf2CweHDROnmvE6i2WsWwE1XArF6yhQ8laiOY0CyZvB8HrqN5+4NiJW9zhKuB/RvhKhYBSt9NAZUCSjx7PuXbdQcsvuDGSZeBkpQYZat/DV6cUsjbhCJqkxbc9N0B9TjYJJPsl3UsMTyoa0z9uWKhpx449nF0/IiVV6JIy1LYVkpv6eGNPImFEU2M6I4sAselPxP6+dYnjpj4VKUuSKzReFqSQYk+n7pCc0ZyhHllCmhb2VsAHVlKENKW9D8BZfXiaN87JXKV/dVkrVYhZHDo6hCKfgwQVU4QZqUAcGCp7hFd4c47w4787HvHXFyWaO4A+czx+1l5A1</latexit>

ŷL

<latexit sha1_base64="U/UOzt62QnewSqUzaJZObUfY8v8=">AAAB73icbVA9SwNBEJ2LXzF+RS1tlgTBKtyJoHYBGwuLCOYDkiPsbfaSJXt75+6ccIT8CRsLRWz9O3b+GzfJFZr4YODx3gwz84JECoOu++0U1tY3NreK26Wd3b39g/LhUcvEqWa8yWIZ605ADZdC8SYKlLyTaE6jQPJ2ML6Z+e0nro2I1QNmCfcjOlQiFIyilTq9EUWS9e/65apbc+cgq8TLSRVyNPrlr94gZmnEFTJJjel6boL+hGoUTPJpqZcanlA2pkPetVTRiBt/Mr93Sk6tMiBhrG0pJHP198SERsZkUWA7I4ojs+zNxP+8borhlT8RKkmRK7ZYFKaSYExmz5OB0JyhzCyhTAt7K2EjqilDG1HJhuAtv7xKWuc176J2fX9RrVfyOIpwAhU4Aw8uoQ630IAmMJDwDK/w5jw6L86787FoLTj5zDH8gfP5A46Yj5M=</latexit>

 
c

<latexit sha1_base64="Im9mF7Pd0FPo8LSaVrNC26K5ois=">AAAB7XicbVBNSwMxEJ31s9avqkcvwaJ4KrtSUG8FLx4r2A9o15JNs21sNglJVihL/4MXD4p49f9489+YtnvQ1gcDj/dmmJkXKc6M9f1vb2V1bX1js7BV3N7Z3dsvHRw2jUw1oQ0iudTtCBvKmaANyyynbaUpTiJOW9HoZuq3nqg2TIp7O1Y0TPBAsJgRbJ3U7CrDHkivVPYr/gxomQQ5KUOOeq/01e1LkiZUWMKxMZ3AVzbMsLaMcDopdlNDFSYjPKAdRwVOqAmz2bUTdOqUPoqldiUsmqm/JzKcGDNOIteZYDs0i95U/M/rpDa+CjMmVGqpIPNFccqRlWj6OuozTYnlY0cw0czdisgQa0ysC6joQggWX14mzYtKUK1c31XLtbM8jgIcwwmcQwCXUINbqEMDCDzCM7zCmye9F+/d+5i3rnj5zBH8gff5A5HKjw8=</latexit>

 ̂

<latexit sha1_base64="DFrHWsx0CIpIrnUrD8ZCJZ+Ny7Y=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbFU0mkoN4KXjxWsB/ShLLZbtqlu0nYnQil9Fd48aCIV3+ON/+N2zYHbX0w8Hhvhpl5YSqFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZZJMM95kiUx0J6SGSxHzJgqUvJNqTlUoeTsc3c789hPXRiTxA45THig6iEUkGEUrPfpDisRPjeiVK27VnYOsEi8nFcjR6JW//H7CMsVjZJIa0/XcFIMJ1SiY5NOSnxmeUjaiA961NKaKm2AyP3hKzqzSJ1GibcVI5urviQlVxoxVaDsVxaFZ9mbif143w+g6mIg4zZDHbLEoyiTBhMy+J32hOUM5toQyLeythA2ppgxtRiUbgrf88ippXVa9WvXmvlapn+dxFOEETuECPLiCOtxBA5rAQMEzvMKbo50X5935WLQWnHzmGP7A+fwBf6yQJQ==</latexit>

 ̂
c

<latexit sha1_base64="gGYYd+MxPuOjDD+n9wUMgqeSDD0=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbFU0mkoN4KXjxWsB+QxLLZbtqlm92wOxFK6M/w4kERr/4ab/4bt20O2vpg4PHeDDPzolRwA6777ZTW1jc2t8rblZ3dvf2D6uFRx6hMU9amSijdi4hhgkvWBg6C9VLNSBIJ1o3GtzO/+8S04Uo+wCRlYUKGksecErCSH4wI4CA1/JH2qzW37s6BV4lXkBoq0OpXv4KBolnCJFBBjPE9N4UwJxo4FWxaCTLDUkLHZMh8SyVJmAnz+clTfGaVAY6VtiUBz9XfEzlJjJkkke1MCIzMsjcT//P8DOLrMOcyzYBJulgUZwKDwrP/8YBrRkFMLCFUc3srpiOiCQWbUsWG4C2/vEo6l3WvUb+5b9Sa50UcZXSCTtEF8tAVaqI71EJtRJFCz+gVvTngvDjvzseiteQUM8foD5zPH/VJkPo=</latexit>

 

<latexit sha1_base64="Vf4xYyxDZ46OZ72aQLjOVc8H8Os=">AAAB63icbVBNSwMxEJ34WetX1aOXYFE8lV0pqLeCF48V7Ae0S8mm2TY0yS5JVihL/4IXD4p49Q9589+YbfegrQ8GHu/NMDMvTAQ31vO+0dr6xubWdmmnvLu3f3BYOTpumzjVlLVoLGLdDYlhgivWstwK1k00IzIUrBNO7nK/88S04bF6tNOEBZKMFI84JTaX+onhg0rVq3lz4FXiF6QKBZqDyld/GNNUMmWpIMb0fC+xQUa05VSwWbmfGpYQOiEj1nNUEclMkM1vneFzpwxxFGtXyuK5+nsiI9KYqQxdpyR2bJa9XPzP66U2ugkyrpLUMkUXi6JUYBvj/HE85JpRK6aOEKq5uxXTMdGEWhdP2YXgL7+8StpXNb9eu32oVxsXRRwlOIUzuAQfrqEB99CEFlAYwzO8whuS6AW9o49F6xoqZk7gD9DnDx+zjjo=</latexit>

�
⇤

<latexit sha1_base64="0PlZOEdTqz34zZ/jasXIpQMxRQc=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRZFPJRdKai3ghePFewHtGvJptk2NpssSVYoS/+DFw+KePX/ePPfmG33oK0PBh7vzTAzL4g508Z1v53Cyura+kZxs7S1vbO7V94/aGmZKEKbRHKpOgHWlDNBm4YZTjuxojgKOG0H45vMbz9RpZkU92YSUz/CQ8FCRrCxUqsXj9jDeb9ccavuDGiZeDmpQI5Gv/zVG0iSRFQYwrHWXc+NjZ9iZRjhdFrqJZrGmIzxkHYtFTii2k9n107RiVUGKJTKljBopv6eSHGk9SQKbGeEzUgvepn4n9dNTHjlp0zEiaGCzBeFCUdGoux1NGCKEsMnlmCimL0VkRFWmBgbUMmG4C2+vExaF1WvVr2+q1Xqp3kcRTiCYzgDDy6hDrfQgCYQeIRneIU3RzovzrvzMW8tOPnMIfyB8/kDKpmOyw==</latexit>

�
⇤

<latexit sha1_base64="0PlZOEdTqz34zZ/jasXIpQMxRQc=">AAAB7XicbVBNSwMxEJ2tX7V+VT16CRZFPJRdKai3ghePFewHtGvJptk2NpssSVYoS/+DFw+KePX/ePPfmG33oK0PBh7vzTAzL4g508Z1v53Cyura+kZxs7S1vbO7V94/aGmZKEKbRHKpOgHWlDNBm4YZTjuxojgKOG0H45vMbz9RpZkU92YSUz/CQ8FCRrCxUqsXj9jDeb9ccavuDGiZeDmpQI5Gv/zVG0iSRFQYwrHWXc+NjZ9iZRjhdFrqJZrGmIzxkHYtFTii2k9n107RiVUGKJTKljBopv6eSHGk9SQKbGeEzUgvepn4n9dNTHjlp0zEiaGCzBeFCUdGoux1NGCKEsMnlmCimL0VkRFWmBgbUMmG4C2+vExaF1WvVr2+q1Xqp3kcRTiCYzgDDy6hDrfQgCYQeIRneIU3RzovzrvzMW8tOPnMIfyB8/kDKpmOyw==</latexit>

Figure 2. One-loop diagrams contributing to the electromagnetic dipole moments of a charged Dirac
fermion in the model of eq. (3.1). (a) and (b) feature a Dirac fermion with mass m and m̂ respectively
propagating inside the loop. For m

2
� = 0, the amplitude is of the form given in eq. (3.3).

3.2 Cancellation in the mass basis

Thus far, we have seen the extent to which symmetries control the form of possible contribu-

tions to the dipole moments of a massless Dirac fermion in a toy model where this fermion

is accompanied by heavy neutral fermions and a massless charged scalar. We now map the

germane parts of the full model in eq. (2.6) onto this toy model. Naively, this will only result

in a vanishing dipole moment if the full model orchestrates additional correlations between

the parameters of the toy model appearing in eq. (3.3). As we will see, this is precisely what

occurs.

Setting the Higgs to its vev and rotating to the mass basis in the fermion sector, the

interactions in eq. (2.6) that involve e and e
c, the charged Higgs, as well as the neutral

components of the massive fermions are those of eq. (3.1), after making the identification
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c
}. In terms of the parameters in

eq. (2.6), the Yukawa couplings and mass terms appearing in eq. (3.1) are given by
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R = YR ✓

⇤
. (3.6)

The ✓ and ✓
c factors are mixing angles among the various fermions. Explicitly, they are

defined by the flavor-to-mass eigenbasis rotation as follows:
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To O(v/mL) and O(v/mS) they are given by
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Up to overall multiplicative factors, the contribution to the electromagnetic dipole moment

from each individual massive fermion satisfies
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v
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2

e YLYRY
0⇤
V

|mL|2 � |mS |2
, (3.9)

and the combination in eq. (3.3) therefore vanishes.

In the mass eigenbasis, the absence of what our spurion analysis identifies as the lead-

ing contribution to the dipole term comes down to the mixing angles in the fermion sector

satisfying the following relationship:
✓
c

✓
=

m
⇤
L

m
⇤
S

. (3.10)

In each of the diagrams of fig. 2, the mass scaling of the mixing angles cancels against the

fermion mass factor appearing in the propagator, making it possible for the two diagrams to

cancel — despite the two fermions propagating inside the loop appearing at di↵erent scales.

Is there a symmetry enforcing this relationship? Before rotating to the mass eigenbasis,

the mass terms in the Lagrangian involving the neutral fermions read

L �

⇢
�mLL

0
L
c0

� mSSS
c
�

Y
0
V v

p
2

L
0
S
c

�
+ h.c. (3.11)

To identify how the mixing angles are related notice that eq. (3.11), together with the corre-

sponding kinetic terms, is invariant under a flavor symmetry C
0 acting as 7

C
0 : L

0
$ S

c and L
c0

$ S, (3.12)

provided it also acts (spuriously) on the mass parameters as follows:

C
0 : mL $ mS . (3.13)

In turn, this implies that the two mixing angles must satisfy the following relationship:

✓
c = �✓

���
mS$mL

. (3.14)

Let us now turn to the form of these mixing angles, focusing on ✓ first. As a mixing

angle, it must be proportional to 1/(|mL|
2

� |mS |
2). The combination of couplings/masses

carrying the appropriate U(1) charge assignments is given by

✓ = N
m

⇤
SY

0
V v/

p
2

|mL|2 � |mS |2
, (3.15)

where N is an overall coe�cient that we cannot obtain with a spurion analysis. Our flavor

symmetry therefore tells us that the other mixing angle must be:

✓
c = N

m
⇤
LY

0
V v/

p
2

|mL|2 � |mS |2
. (3.16)

Equations (3.15) and (3.16) clearly satisfy eq. (3.10), leading to a vanishing dipole.

7The notation C0 shows a similarity to the charge conjugation C which also interchanges two Weyl fields.
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C
0 : mL $ mS . (3.13)

In turn, this implies that the two mixing angles must satisfy the following relationship:

✓
c = �✓

���
mS$mL

. (3.14)

Let us now turn to the form of these mixing angles, focusing on ✓ first. As a mixing

angle, it must be proportional to 1/(|mL|
2

� |mS |
2). The combination of couplings/masses

carrying the appropriate U(1) charge assignments is given by

✓ = N
m

⇤
SY

0
V v/

p
2

|mL|2 � |mS |2
, (3.15)

where N is an overall coe�cient that we cannot obtain with a spurion analysis. Our flavor

symmetry therefore tells us that the other mixing angle must be:

✓
c = N

m
⇤
LY

0
V v/

p
2

|mL|2 � |mS |2
. (3.16)

Equations (3.15) and (3.16) clearly satisfy eq. (3.10), leading to a vanishing dipole.

7The notation C0 shows a similarity to the charge conjugation C which also interchanges two Weyl fields.
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3.3 Surprise or expectation?

Let us go back to the flavor basis, before setting the Higgs to its vev. The relevant interactions

read:

L �
�
�mLL

0
L
c0

� mSSS
c
� Y

0
V H

0
L
0
S
c + YLH

+
eS

c
� YRH

�
L
0
e
c
 

+ h.c. (3.17)

These are not all the interactions appearing in the model of eq. (2.6) — just those that

participate in the one-loop diagram of fig. 1(b) (or, equivalently, those in fig. 2).

The flavor symmetry introduced in the previous section can be extended to include the

SM field content into what we will refer to as a generalized version of charge conjugation

symmetry. By definition, under C
0 all the SM fields, except the neutrino which does not

enter in our analysis, transform as they do under ordinary charge conjugation:

C
0 : e $ e

c
, H

+
$ H

�
, Aµ $ �Aµ, (3.18)

and the list of spurious transformations in eq. (3.13) is now supplemented with:

C
0 : YL $ �YR . (3.19)

So if we compute the dipole contribution from, say, the diagram of fig. 2(a), should we be

surprised that the result is entirely cancelled by the diagram of fig. 2(b)? The contribution to

the electromagnetic dipole moments from fig. 2(a), corresponding to the fermion with mass

mL propagating inside the loop, is given by

⌧(L) =
e

32⇡2

v
p

2

YLYRY
0⇤
V

|mL|2 � |mS |2
. (3.20)

Overall, ⌧ as the coe�cient of the dipole operator in the e↵ective action (second term of

eq. (2.3)) must be invariant under the action of C
0. However,

⌧(L)
C0
�!

e

32⇡2

v
p

2

YLYRY
0⇤
V

|mS |2 � |mL|2
= �⌧(L) . (3.21)

Since the contribution to ⌧ from the diagram of fig. 2(a) is odd under C
0, it must be entirely

cancelled by the diagram in fig. 2(b). The cancellation between the two diagrams in fig. 2,

featuring fermions with di↵erent masses propagating inside the loop, is therefore not so much

a surprise but an expectation.

Alternatively, one could have defined the action of a generalized parity symmetry P
0 that

exchanges L
0

$ S
c† and L

c0
$ S

† (in combination with spatial reflection), and that acts as

usual on the field content of the SM fields. As spurions, P
0 exchanges mL $ m

⇤
S , Y

0
V $ Y

0⇤
V

and YL $ Y
⇤
R. In turn, Re(⌧L) ! �Re(⌧L) whereas Im(⌧L) ! Im(⌧L) under P

0. Since

magnetic and electric dipole moments are respectively even and odd under parity symmetry,

one immediately concludes that the diagram of fig. 2(b) must entirely cancel the contribution

to both magnetic and electric dipole moments coming from the diagram of fig. 2(a).

By contrast, the contribution to the SM fermion mass from one of the two massive

fermions — corresponding to one of the two terms inside the parenthesis in eq. (2.7) — is

neither even nor odd under C
0. The contribution from the additional fermion cancels the odd

part, leaving �m(µ)
C0
�! �m(µ), as can be checked explicitly from eq. (2.7).
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Extend       to act on the SM fields as “usual” charge conjugation:C 0
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Gauge basis

Discussion in mass basis cumbersome (partly) because discrete 
symmetry doesn’t respect the                gauge structure of  the SM…SU(2)L
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Gauge basis
Repeat spurion analysis…

�Q
p m
q0 n0 . For the terms proportional to Y

0⇤
V , we find

O
(Y 0

V )
dipole /

⇥
mL�m

�2
m

�1
L � m

�1
R �m̄

�2
mR

⇤
v s0

u r0

⇥
⇥
yL

⇤ r0 q0

i p

⇥
y
0†
V

⇤ u l0

s0 k

⇥
yR

⇤ j0 n0

v m
Q

m p
n0 q0 e F

↵�
l
i
↵ r

c
�j0 ⌃

k
l0 ! 0 . (4.32)

This vanishes because the tensor
⇥
mL�m

�2
m

�1
L � m

�1
R �m̄

�2
mR

⇤
is identically zero at the

physical values of mass spurions, eq. (4.10). For the terms proportional to YV , we find:

O
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⇢⇥
m

�1
R

⇤ s0
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⇥
m

�1
L
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u

⇣
Q

k p
l0 q0 ⌃

m
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k m
l0 n0 ⌃

p
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⌘

+
⇥
m

�1
L m

�1
R �m̄

�2
mR m

†
R � m

†
LmL�m

�2
m

�1
L m

�1
R
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u r0
Q

m p
n0 q0 ⌃

k
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�

⇥
⇥
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i p

⇥
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⇤ u l0

s0 k

⇥
yR

⇤ j0 n0

v m
e F

↵�
l
i
↵ r

c
�j0 . (4.33)

At the physical values of mass spurions, the expression in curly brackets,

⇢
. . .

�
! �

v
u �

s0
r0

1

mL mR,s0

⇣
Q

k p
l0 q0 ⌃

m
n0 � Q

k m
l0 n0 ⌃

p
q0 + Q

m p
n0 q0 ⌃

k
l0

⌘
, (4.34)

where mR,s0 are the diagonal elements of mR, i.e. mR,1 = mS , mR,2 = mE(! 1). Meanwhile,

as far as the SU(2)L indices are concerned, the product of Yukawa spurions is proportional

to ⇥
yL

⇤ r0 q0

i p

⇥
yV

⇤ u l0

s0 k

⇥
yR

⇤ j0 n0

v m
/ ✏ip �

u
k ✏vm , (4.35)

which is simply the statement that SU(2)L is unbroken at the physical values of these spurions.

Finally, for the Yukawa spurions to be nonzero, we must pick q
0 = 2, l

0 = n
0 = 1 (see eq. (4.11))

— this reflects the fact that YL couples to H whereas YR and YV couple to H
⇤. We therefore

obtain

O
(YV )
dipole / ✏km

⇣
Q

k p
1 q0 ⌃

m
1 � Q

k m
1 1 ⌃p

q0 + Q
m p
1 q0 ⌃

k
1

⌘
! 0 , (4.36)

noting that the first and third terms in the parentheses are symmetric in k and m, while

the second term vanishes because Q
k m
1 1 = 0. (In fact, we did not even need the value of q

0;

setting l
0 = n

0 was su�cient to show O
(YV )
dipole vanishes.) We have therefore proved, via a spurion

analysis in the SU(2)L ⇥ SU(2)R ⇥ PLR symmetric theory, that the dimension-six dipole

operator must have a vanishing coe�cient at one-loop level in the model of eq. (2.6). The

proof also extends to certain higher-loop contributions where propagators and/or vertices in

the diagrams in fig. 3 are dressed without changing the SU(2)L⇥SU(2)R symmetry structure.

It is worth reflecting on the role of field redefinition in this proof. Normally, when

constructing an EFT operator basis, one performs field redefinitions to eliminate higher-

dimensional operators in favor of lower-dimensional ones. In the case of SMEFT, for ex-

ample, we start with an operator basis up to dimension four, i.e. the renormalizable SM.

Next, when enumerating operators at dimension six, we use field redefinitions (equivalently,

equations of motion) to eliminate as many dimension-six operators as possible in favor of
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Dipole /
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with O(n), O
c
(n) ⇠ O

�
(y⌃)n

�
. We present the solution for n = 1, 2 in appendix A.3.

Meanwhile, from the gauged kinetic terms in the original basis we obtain the following

one-derivative operators upon field redefinition:

i †
I �̄

µ
Dµ 

I
! i †

I �̄
µ
Dµ 

I + i †
I �̄

µ
⇥
O

†(DµO)
⇤⇤I

J
 J

, (4.19)

i c†I
�̄
µ
Dµ 

c
I ! i c†I

�̄
µ
Dµ 

c
I + i c†I

�̄
µ
⇥
O

c†(DµO
c)
⇤ J
I
 c

J . (4.20)

Substituting in O, O
c up to the second order (see appendix A.3), we find the following

dimension-five and dimension-six operators in the new basis:

Ldim-5 � � i
⇥
c5L

⇤ j0 l0

i k

�
Dµ⌃

k
l0
�
R

†
j0 �̄

µ
l
i
� i

⇥
c5R

⇤ j0 l0

i k

�
Dµ⌃

k
l0
�
L
c†i

�̄
µ

r
c
j0 + h.c. , (4.21)
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i k m
⌃k
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�
Dµ⌃

m
n0
�
L
†
j �̄

µ
l
i
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⇥
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⇤ j0 l0 n0

i0 k m
⌃k
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Dµ⌃

m
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R
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�̄
µ

r
c
j0 + h.c. . (4.22)

The operator coe�cients are given by
⇥
c5L

⇤ j0 l0

i k
=

⇥
yLm

�1
R

⇤ j0 l0

i k
,

⇥
c5R
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i k
=

⇥
m

�1
L yR

⇤ j0 l0

i k
, (4.23)

⇥
c6L

⇤ j l0 n0

i k m
=

⇥
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�1
R yV m

�1
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p0 m
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⇥
yL
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i m

⇥
m

�1
R

�
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�2
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mR
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0†
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†
RyV m
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, (4.24)
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where
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inverse tensors of
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⌘ �
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m

†
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k0
�
⇥
m

†
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i
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⇥
�m̄

2
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i k0
⌘ �

j
i

⇥
mRm

†
R

⇤ l0

k0
�
⇥
mLm

†
L

⇤ j
i

�
l0
k0 , (4.27)

respectively. Contraction between SU(2)L,R indices carried by the fermions has been left im-

plicit where it can be unambiguously recovered from matrix multiplication, e.g.
⇥
yLm

�1
R

⇤ j0 l0

i k
=

⇥
yL

⇤ m0 l0

i k

⇥
m

�1
R
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m0 ,
⇥
m

�1
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R

⇤ q0

p0

⇥
yV

⇤ r n0

q0 m0

⇥
m

�1
L

⇤ j
r

. We only presented

operators involving both heavy and light fermions above; additional operators that come from

expanding eqs. (4.19) and (4.20) (e.g. those involving only heavy fermions and the Higgs) do

not contribute to the dipole at one-loop level.

The field redefinition we have performed in this subsection preserves PLR, under which

O
⇤I

J $ O
c J
I . Using eq. (4.12) and noting that PLR exchanges

⇥
�m

�2
⇤ j l0

i k0
$ �

⇥
�m̄

�2
⇤ k i0

l j0
,

we can readily check that

PLR :
⇥
c5L

⇤ j0 l0

i k
$

⇥
c5R

⇤ i0 k0

j l
,

⇥
c6L

⇤ j l0 n0

i k m
$

⇥
c6R

⇤ i0 k0 m0

j0 l n
. (4.28)

These are exactly the desired transformations for eqs. (4.21) and (4.22) to be PLR-invariant.
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. We present the solution for n = 1, 2 in appendix A.3.

Meanwhile, from the gauged kinetic terms in the original basis we obtain the following
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Substituting in O, O
c up to the second order (see appendix A.3), we find the following

dimension-five and dimension-six operators in the new basis:
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The operator coe�cients are given by
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. We only presented

operators involving both heavy and light fermions above; additional operators that come from

expanding eqs. (4.19) and (4.20) (e.g. those involving only heavy fermions and the Higgs) do

not contribute to the dipole at one-loop level.

The field redefinition we have performed in this subsection preserves PLR, under which
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J $ O
c J
I . Using eq. (4.12) and noting that PLR exchanges

⇥
�m

�2
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⇥
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�2
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,

we can readily check that
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⇥
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,

⇥
c6L

⇤ j l0 n0

i k m
$

⇥
c6R

⇤ i0 k0 m0

j0 l n
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These are exactly the desired transformations for eqs. (4.21) and (4.22) to be PLR-invariant.
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}with

index), etc. Complex conjugation (c.c.) also raises/lowers indices, as it takes a fundamental to

an anti-fundamental, and vice versa; to fix the sign convention consistent with (✏IJ)⇤ = �✏
IJ ,

we attach a plus (minus) sign when c.c. lowers (raises) an index, e.g. H
i c.c.
�! H

⇤
i , whereas

Hi = ✏ijH
j c.c.
�! �✏

ij
H

⇤
j = �H

⇤i. Note that ⌃i
j0 and its conjugate are not independent:

⌃⇤i
j0 = ✏

ik
✏j0l0⌃

⇤ l0
k = �✏

ik
✏j0l0
�
⌃k

l0
�⇤

=

 
H

0⇤
H

+

�H
�

H
0

!
= ⌃i

j0 . (4.4)

We can write the Lagrangian of this extended theory in a compact form by introducing

the following field multiplets that are interchanged under PLR:

 I
⌘

0

B@
l
i

L
i

R
i0

1

CA
PLR
 ��!  c

I ⌘

0

B@
r
c
i0

R
c
i0

L
c
i

1

CA . (4.5)

It follows that

L � i †
I �̄

µ
Dµ 

I + i c†I
�̄
µ
Dµ 

c
I � 

TI
�
M + U

� J
I
 c

J , (4.6)

where
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0
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1
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0
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1

CA , (4.7)
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UlR

⇤ j0

i
=
⇥
yL

⇤ j0 l0

i k
⌃k

l0 ,
⇥
ULr

⇤ j0

i
=
⇥
yR

⇤ j0 l0

i k
⌃k

l0 , (4.8)
⇥
ULR

⇤ j0

i
=
⇥
y
0
V

⇤ j0 l0

i k
⌃k

l0 ,
⇥
URL

⇤ j
i0

=
⇥
yV

⇤ j l0

i0 k
⌃k

l0 . (4.9)

The mass and Yukawa tensors have the following nonzero components:

⇥
mL

⇤ j
i

= �
j
i mL ,

⇥
mR

⇤ 1
1

= mS ,
⇥
mR

⇤ 2
2

= mE (!1) , (4.10)
⇥
yL

⇤ 1 2
i k

= �✏ik YL ,
⇥
yR

⇤ 2 1
i k

= ✏ik YR ,
⇥
y
0
V

⇤ 1 2
i k

= �✏ik Y
0
V ,

⇥
yV

⇤ j 1
1 k

= �
j
k YV . (4.11)

We have flipped the sign conventions of mL, mS compared to the previous sections for con-

venience. Note that the auxiliary fermions ⌫
c, E

c, E do not participate in the Yukawa

interactions, so the extended model eq. (4.6) is equivalent to the original one in eq. (2.6) as

far as observables involving physical (non-auxiliary) fields are concerned.

The Lagrangian eq. (4.6) is invariant under SU(2)L⇥SU(2)R when the mass and Yukawa

tensors are treated as spurions transforming according to their indices. It is also PLR invariant

if we define the latter to act spuriously as M
J

I $M
T I
J , U

J
I $ U

T I
J ; in other words,

PLR :
⇥
mL

⇤ j
i
$
⇥
mR

⇤ i0

j0
,

⇥
yL

⇤ j0 l0

i k
$
⇥
yR

⇤ i0 k0

j l
,
⇥
y
0
V

⇤ j0 l0

i k
$
⇥
y
0
V

⇤ i0 k0

j l
,
⇥
yV

⇤ j l0

i0 k
$
⇥
yV

⇤ i k0

j0 l
. (4.12)
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Choosing

)

<latexit sha1_base64="vQR7CsoBCcPd64yylbZsFGmWG3M=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUMFDwYvHKvYD0lA22027dJMNuxOllP4MLx4U8eqv8ea/cdvmoK0PBh7vzTAzL0ylMOi6305hZXVtfaO4Wdra3tndK+8fNI3KNOMNpqTS7ZAaLkXCGyhQ8naqOY1DyVvh8Gbqtx65NkIlDzhKeRDTfiIiwShaye/ci/4AqdbqqVuuuFV3BrJMvJxUIEe9W/7q9BTLYp4gk9QY33NTDMZUo2CST0qdzPCUsiHtc9/ShMbcBOPZyRNyYpUeiZS2lSCZqb8nxjQ2ZhSHtjOmODCL3lT8z/MzjC6DsUjSDHnC5ouiTBJUZPo/6QnNGcqRJZRpYW8lbEA1ZWhTKtkQvMWXl0nzrOqdV6/uziu16zyOIhzBMZyCBxdQg1uoQwMYKHiGV3hz0Hlx3p2PeWvByWcO4Q+czx+TLZFz</latexit>

Dipole ⌘ 0

<latexit sha1_base64="Amu+JfbzosfOGviSJfs8/8tTEq0=">AAAB73icbVDLSgNBEOyNrxhfUY9eBoPgKexKQAUPAS8eI5gHJEuYnfQmQ2ZnNzOzgRDyE148KOLV3/Hm3zhJ9qCJBQ1FVTfdXUEiuDau++3kNja3tnfyu4W9/YPDo+LxSUPHqWJYZ7GIVSugGgWXWDfcCGwlCmkUCGwGw/u53xyj0jyWT2aSoB/RvuQhZ9RYqdXBUcrHxO0WS27ZXYCsEy8jJchQ6xa/Or2YpRFKwwTVuu25ifGnVBnOBM4KnVRjQtmQ9rFtqaQRan+6uHdGLqzSI2GsbElDFurviSmNtJ5Ege2MqBnoVW8u/ue1UxPe+FMuk9SgZMtFYSqIicn8edLjCpkRE0soU9zeStiAKsqMjahgQ/BWX14njauyVynfPlZK1bssjjycwTlcggfXUIUHqEEdGAh4hld4c0bOi/PufCxbc042cwp/4Hz+AIymj6Y=</latexit>

Requires some intermediate steps, including field redefinitions to eliminate 
Yukawas in favor of  derivative operators:

mSS
c
S + Y HLS

c ! mSS
c
S + derivative

<latexit sha1_base64="nX2wsThjupLQCom8RZiUApQ9fFY="></latexit>

S ! S � Y

mS
HL

<latexit sha1_base64="IiiP07xpv0q9rEfDNWyj/oJ9LSM=">AAACIHicbVBLTsMwFHT4lvIrsGRjUSGxoUpQESwr2HTBoqj0g5qoclyntWrHke2AqigH4BpcgC3cgB1iCQfgHLhtFrRlJEujmXl6z+NHjCpt21/W0vLK6tp6biO/ubW9s1vY228qEUtMGlgwIds+UoTRkDQ01Yy0I0kQ9xlp+cPrsd96IFJREd7pUUQ8jvohDShG2kjdQrEOXUn7A42kFI+wDk+hG0iEk/s04d16Cqs30KTskj0BXCRORoogQ61b+HF7AsechBozpFTHsSPtJUhqihlJ826sSITwEPVJx9AQcaK8ZPKZFB4bpQcDIc0LNZyofycSxJUacd8kOdIDNe+Nxf+8TqyDSy+hYRRrEuLpoiBmUAs4bgb2qCRYs5EhCEtqboV4gEwX2vQ3s8XMK3Nq3hTjzNewSJpnJadcOr8tFytXWUU5cAiOwAlwwAWogCqogQbA4Am8gFfwZj1b79aH9TmNLlnZzAGYgfX9C/aWosc=</latexit>

e.g. )

<latexit sha1_base64="vQR7CsoBCcPd64yylbZsFGmWG3M=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEUMFDwYvHKvYD0lA22027dJMNuxOllP4MLx4U8eqv8ea/cdvmoK0PBh7vzTAzL0ylMOi6305hZXVtfaO4Wdra3tndK+8fNI3KNOMNpqTS7ZAaLkXCGyhQ8naqOY1DyVvh8Gbqtx65NkIlDzhKeRDTfiIiwShaye/ci/4AqdbqqVuuuFV3BrJMvJxUIEe9W/7q9BTLYp4gk9QY33NTDMZUo2CST0qdzPCUsiHtc9/ShMbcBOPZyRNyYpUeiZS2lSCZqb8nxjQ2ZhSHtjOmODCL3lT8z/MzjC6DsUjSDHnC5ouiTBJUZPo/6QnNGcqRJZRpYW8lbEA1ZWhTKtkQvMWXl0nzrOqdV6/uziu16zyOIhzBMZyCBxdQg1uoQwMYKHiGV3hz0Hlx3p2PeWvByWcO4Q+czx+TLZFz</latexit>

✔
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Conclusions
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Contributions not forbidden by symmetries are compulsory still true, 
but requires a broader understanding of  “symmetry”

'-""�(&-��&�� �#��'(&)�()&����#�%!�-� �-�&$!���#��$&�����#��
��&(��#��$#(&��)(�$#'��"$&���#�(���'%�&�(�$��1'�!��(�$#�&)!�'2

Not just a “curiosity”, but can have important pheno implications, 
e.g. lower scale of  vector-like masses makes model testable in future

Arkani-Hamed, Harigaya [2106.01373]

… although hard to see how analogous structure 
could be built around the Higgs mass-squared 

Also see Delle Rose, von Harling, Pomarol [2201.10572]: on-shell methods 
to see the vanishing of  dipole contribution from tree-level amplitudes



Thank you!
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