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Background

• A correspondence from a variety X to a variety Y is taken to be a subset Z of              such 
that Z is finite and surjective over each component of X.  

• In (van Geemen, Top, 2006), a dominant rational map from the one-parameter twisted 
Legendre pencil       to                              was constructed over a finite extension of Q(t). 

• In (Ahlgren, Ono, Penniston, 2002), certain Galois representations related to the K3 
surfaces and abelian surfaces involved were shown to be isomorphic. This suggested the 
existence of an algebraic cycle realizing correspondence between      and                            .           
van Geemen and Top realized this algebraic cycle explicitly as the graph of the rational 
map in the cartesian product. 
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Results

• We compute explicit geometric isogenies between                           ,                        , 
and     . Additionally, we compute normal forms for these K3 surfaces as quartic hyper 
surfaces, double quadric surfaces, double sextic surfaces, and Jacobian elliptic 
surfaces. 

• The double coverings define correspondences between                           and     , and       
and                          , generalizing the results of van Geemen and Top.    
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Overview

1. Gluing Construction 
2. Abelian Surfaces 
3. K3 Surfaces 
4. Legendre Pencil  

    



Gluing Construction

We consider a genus two curve with elliptic 
involution 
    
The composition of the elliptic involution 
with the hyperelliptic involution defines a 
second elliptic involution. Both elliptic 
involutions define rational quotient maps.
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For the six Weierstrass points of      and the 
two ramification points of both double 
covers:
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<latexit sha1_base64="pnXPurd2e76d5+R5EtVfcOqaq0s=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4kJKIVZdFNy4j2Ac0IUymk3bo5MHMRCih/oobF4q49UPc+TdO0yy09cCFM+fcy9x7gpQzqSzr21hZXVvf2KxsVbd3dvf2zYPDjkwyQWibJDwRvQBLyllM24opTnupoDgKOO0G49uZ332kQrIkflCTlHoRHsYsZAQrLflmzQ3Y0M0dv3nm+JfFY+qbdathFUDLxC5JHUo4vvnlDhKSRTRWhGMp+7aVKi/HQjHC6bTqZpKmmIzxkPY1jXFEpZcXy0/RiVYGKEyErlihQv09keNIykkU6M4Iq5Fc9Gbif14/U+G1l7M4zRSNyfyjMONIJWiWBBowQYniE00wEUzvisgIC0yUzquqQ7AXT14mnfOG3WxY9xf11k0ZRwWO4BhOwYYraMEdONAGAhN4hld4M56MF+Pd+Ji3rhjlTA3+wPj8AbzAlC4=</latexit>�
P5, P6

 
<latexit sha1_base64="aych/+srs0NOryAl04Q3GX6S5TI=">AAACBHicbVDLSsNAFJ34rPUVddnNYBEEa0mKosuiG5ct2Ac0IUymk3boZBJmJkIJWbjxV9y4UMStH+HOv3GaZqGtBy73cM69zNzjx4xKZVnfxsrq2vrGZmmrvL2zu7dvHhx2ZZQITDo4YpHo+0gSRjnpKKoY6ceCoNBnpOdPbmd+74EISSN+r6YxcUM04jSgGCkteWbF8enISdte2qidZbW8n2e5mHlm1apbOeAysQtSBQVanvnlDCOchIQrzJCUA9uKlZsioShmJCs7iSQxwhM0IgNNOQqJdNP8iAyeaGUIg0jo4grm6u+NFIVSTkNfT4ZIjeWiNxP/8waJCq7dlPI4UYTj+UNBwqCK4CwROKSCYMWmmiAsqP4rxGMkEFY6t7IOwV48eZl0G3X7sm61L6rNmyKOEqiAY3AKbHAFmuAOtEAHYPAInsEreDOejBfj3fiYj64Yxc4R+APj8wcWeJcZ</latexit>�
Q2,+, Q2,�

 

<latexit sha1_base64="0r7zfk5qRFUF52tDjOH1ng8BZCA=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBFclaQouiyK4LKCfUAawmQ6aYdOJmFmUiihf+LGhSJu/RN3/o2TNgttPTBwOOde7pkTppwp7Tjf1tr6xubWdmWnuru3f3BoHx13VJJJQtsk4YnshVhRzgRta6Y57aWS4jjktBuO7wq/O6FSsUQ86WlK/RgPBYsYwdpIgW33Y6xHBPP8fha4XsMP7JpTd+ZAq8QtSQ1KtAL7qz9ISBZToQnHSnmuk2o/x1Izwums2s8UTTEZ4yH1DBU4psrP58ln6NwoAxQl0jyh0Vz9vZHjWKlpHJrJIqda9grxP8/LdHTj50ykmaaCLA5FGUc6QUUNaMAkJZpPDcFEMpMVkRGWmGhTVtWU4C5/eZV0GnX3qu48Xtaat2UdFTiFM7gAF66hCQ/QgjYQmMAzvMKblVsv1rv1sRhds8qdE/gD6/MH/r+TPA==</latexit>

E1[2]

<latexit sha1_base64="53qx7TXNvTqrrtnfCr5vsbmY6g4=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV1R9Bj04jGCeUB2CbOT2WTMPJaZWSEs+QcvHhTx6v9482+cJHvQxIKGoqqb7q445cxY3//2VlbX1jc2S1vl7Z3dvf3KwWHLqEwT2iSKK92JsaGcSdq0zHLaSTXFIua0HY9up377iWrDlHyw45RGAg8kSxjB1kmtMGaDcNKrVP2aPwNaJkFBqlCg0at8hX1FMkGlJRwb0w381EY51pYRTiflMDM0xWSEB7TrqMSCmiifXTtBp07po0RpV9Kimfp7IsfCmLGIXafAdmgWvan4n9fNbHId5UymmaWSzBclGUdWoenrqM80JZaPHcFEM3crIkOsMbEuoLILIVh8eZm0zmvBZc2/v6jWb4o4SnAMJ3AGAVxBHe6gAU0g8AjP8ApvnvJevHfvY9664hUzR/AH3ucPlESPIQ==</latexit> <latexit sha1_base64="NRlW3nXQr/wTRm71xIyu/LEveoY=">AAAB/HicbVDLSsNAFL3xWesr2qWbYBFcSEmqosuiG5cR7AOaECbTaTt0MgkzEyGE+ituXCji1g9x5984TbPQ1gMXzpxzL3PvCRNGpbLtb2NldW19Y7OyVd3e2d3bNw8OOzJOBSZtHLNY9EIkCaOctBVVjPQSQVAUMtINJ7czv/tIhKQxf1BZQvwIjTgdUoyUlgKz5oV05OVu0Dxzg/PiMQ3Mut2wC1jLxClJHUq4gfnlDWKcRoQrzJCUfcdOlJ8joShmZFr1UkkShCdoRPqachQR6efF8lPrRCsDaxgLXVxZhfp7IkeRlFkU6s4IqbFc9Gbif14/VcNrP6c8SRXheP7RMGWWiq1ZEtaACoIVyzRBWFC9q4XHSCCsdF5VHYKzePIy6TQbzmXDvr+ot27KOCpwBMdwCg5cQQvuwIU2YMjgGV7hzXgyXox342PeumKUMzX4A+PzB7N4lCg=</latexit>�
P2, P3

 
<latexit sha1_base64="uJHwGY49MQQFidBb0V0FwoEd0j8=">AAAB/HicbVDLSsNAFL2pr1pf0S7dBIvgQkoiFl0W3biMYB/QhDCZTtuhk0mYmQgh1F9x40IRt36IO//GaZqFth64cOace5l7T5gwKpVtfxuVtfWNza3qdm1nd2//wDw86so4FZh0cMxi0Q+RJIxy0lFUMdJPBEFRyEgvnN7O/d4jEZLG/EFlCfEjNOZ0RDFSWgrMuhfSsZe7gXPuBq3iMQvMht20C1irxClJA0q4gfnlDWOcRoQrzJCUA8dOlJ8joShmZFbzUkkShKdoTAaachQR6efF8jPrVCtDaxQLXVxZhfp7IkeRlFkU6s4IqYlc9ubif94gVaNrP6c8SRXhePHRKGWWiq15EtaQCoIVyzRBWFC9q4UnSCCsdF41HYKzfPIq6V40nVbTvr9stG/KOKpwDCdwBg5cQRvuwIUOYMjgGV7hzXgyXox342PRWjHKmTr8gfH5A7T+lCk=</latexit>�
P1, P5

 

<latexit sha1_base64="67J0zJjczM6Qv4r9R/enQHuR5VI=">AAACBHicbVDLSsNAFJ3UV62vqMtuBosgWEsiii6Lbly2YB/QhDCZTtqhk0mYmQglZOHGX3HjQhG3foQ7/8ZpmoW2Hrjcwzn3MnOPHzMqlWV9G6WV1bX1jfJmZWt7Z3fP3D/oyigRmHRwxCLR95EkjHLSUVQx0o8FQaHPSM+f3M783gMRkkb8Xk1j4oZoxGlAMVJa8syq49ORk7a91K6fZvW8n2W5mHlmzWpYOeAysQtSAwVanvnlDCOchIQrzJCUA9uKlZsioShmJKs4iSQxwhM0IgNNOQqJdNP8iAwea2UIg0jo4grm6u+NFIVSTkNfT4ZIjeWiNxP/8waJCq7dlPI4UYTj+UNBwqCK4CwROKSCYMWmmiAsqP4rxGMkEFY6t4oOwV48eZl0zxv2ZcNqX9SaN0UcZVAFR+AE2OAKNMEdaIEOwOARPINX8GY8GS/Gu/ExHy0Zxc4h+APj8wcTVpcX</latexit>�
Q1,+, Q1,�

 
<latexit sha1_base64="pnXPurd2e76d5+R5EtVfcOqaq0s=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4kJKIVZdFNy4j2Ac0IUymk3bo5MHMRCih/oobF4q49UPc+TdO0yy09cCFM+fcy9x7gpQzqSzr21hZXVvf2KxsVbd3dvf2zYPDjkwyQWibJDwRvQBLyllM24opTnupoDgKOO0G49uZ332kQrIkflCTlHoRHsYsZAQrLflmzQ3Y0M0dv3nm+JfFY+qbdathFUDLxC5JHUo4vvnlDhKSRTRWhGMp+7aVKi/HQjHC6bTqZpKmmIzxkPY1jXFEpZcXy0/RiVYGKEyErlihQv09keNIykkU6M4Iq5Fc9Gbif14/U+G1l7M4zRSNyfyjMONIJWiWBBowQYniE00wEUzvisgIC0yUzquqQ7AXT14mnfOG3WxY9xf11k0ZRwWO4BhOwYYraMEdONAGAhN4hld4M56MF+Pd+Ji3rhjlTA3+wPj8AbzAlC4=</latexit>�
P5, P6

 

<latexit sha1_base64="53qx7TXNvTqrrtnfCr5vsbmY6g4=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV1R9Bj04jGCeUB2CbOT2WTMPJaZWSEs+QcvHhTx6v9482+cJHvQxIKGoqqb7q445cxY3//2VlbX1jc2S1vl7Z3dvf3KwWHLqEwT2iSKK92JsaGcSdq0zHLaSTXFIua0HY9up377iWrDlHyw45RGAg8kSxjB1kmtMGaDcNKrVP2aPwNaJkFBqlCg0at8hX1FMkGlJRwb0w381EY51pYRTiflMDM0xWSEB7TrqMSCmiifXTtBp07po0RpV9Kimfp7IsfCmLGIXafAdmgWvan4n9fNbHId5UymmaWSzBclGUdWoenrqM80JZaPHcFEM3crIkOsMbEuoLILIVh8eZm0zmvBZc2/v6jWb4o4SnAMJ3AGAVxBHe6gAU0g8AjP8ApvnvJevHfvY9664hUzR/AH3ucPlESPIQ==</latexit> 
<latexit sha1_base64="CpU3YaZbDZtfqYk9L571nAGResk=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBFclaQouiyK4LKCfUAawmQ6aYdOJmFmUiihf+LGhSJu/RN3/o2TNgttPTBwOOde7pkTppwp7Tjf1tr6xubWdmWnuru3f3BoHx13VJJJQtsk4YnshVhRzgRta6Y57aWS4jjktBuO7wq/O6FSsUQ86WlK/RgPBYsYwdpIgW33Y6xHBPP8fhY0vIYf2DWn7syBVolbkhqUaAX2V3+QkCymQhOOlfJcJ9V+jqVmhNNZtZ8pmmIyxkPqGSpwTJWfz5PP0LlRBihKpHlCo7n6eyPHsVLTODSTRU617BXif56X6ejGz5lIM00FWRyKMo50gooa0IBJSjSfGoKJZCYrIiMsMdGmrKopwV3+8irpNOruVd15vKw1b8s6KnAKZ3ABLlxDEx6gBW0gMIFneIU3K7derHfrYzG6ZpU7J/AH1ucPAFWTPQ==</latexit>

E2[2]
<latexit sha1_base64="cAZgoLFhHWn9VqAihucZBQdtj10=">AAAB/HicbVDLSsNAFL3xWesr2qWbYBFclUQUXRZFcFnBPqAJYTKdtEMnkzAzEUKIv+LGhSJu/RB3/o2TNgttPTBwOOde7pkTJIxKZdvfxsrq2vrGZm2rvr2zu7dvHhz2ZJwKTLo4ZrEYBEgSRjnpKqoYGSSCoChgpB9Mb0q//0iEpDF/UFlCvAiNOQ0pRkpLvtlwE+rnboTUBCOW3xa+U/hm027ZM1jLxKlIEyp0fPPLHcU4jQhXmCEph46dKC9HQlHMSFF3U0kShKdoTIaachQR6eWz8IV1opWRFcZCP66smfp7I0eRlFkU6MkypVz0SvE/b5iq8MrLKU9SRTieHwpTZqnYKpuwRlQQrFimCcKC6qwWniCBsNJ91XUJzuKXl0nvrOVctOz782b7uqqjBkdwDKfgwCW04Q460AUMGTzDK7wZT8aL8W58zEdXjGqnAX9gfP4A/bKU/A==</latexit>⇡E1

<latexit sha1_base64="7MroNH2sNajbNnRUwlHJut5+6F0=">AAAB/HicbVDLSsNAFL2pr1pf0S7dBIvgqiRF0WVRBJcV7AOaECbTaTt0MgkzEyGE+CtuXCji1g9x5984abPQ1gMDh3Pu5Z45QcyoVLb9bVTW1jc2t6rbtZ3dvf0D8/CoJ6NEYNLFEYvEIECSMMpJV1HFyCAWBIUBI/1gdlP4/UciJI34g0pj4oVowumYYqS05Jt1N6Z+5oZITTFi2W3ut3LfbNhNew5rlTglaUCJjm9+uaMIJyHhCjMk5dCxY+VlSCiKGclrbiJJjPAMTchQU45CIr1sHj63TrUyssaR0I8ra67+3shQKGUaBnqySCmXvUL8zxsmanzlZZTHiSIcLw6NE2apyCqasEZUEKxYqgnCguqsFp4igbDSfdV0Cc7yl1dJr9V0Lpr2/XmjfV3WUYVjOIEzcOAS2nAHHegChhSe4RXejCfjxXg3PhajFaPcqcMfGJ8//zeU/Q==</latexit>⇡E2

<latexit sha1_base64="YM3OLQB15aArmvCi3orLs3xSRq8=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9k1Gj0SuXjERJAENqRbHtDQ7a5tl4Rs+B1ePGiMV3+MN/+NXdiDgpM0mcy8lzedIBZcG9f9dgpr6xubW8Xt0s7u3v5B+fCopaNEMWyySESqHVCNgktsGm4EtmOFNAwEPgbjeuY/TlBpHskHM43RD+lQ8gFn1FjJ74bUjBgVaX3Wc3vlilt15yCrxMtJBXI0euWvbj9iSYjSMEG17nhubPyUKsOZwFmpm2iMKRvTIXYslTRE7afz0DNyZpU+GUTKPmnIXP29kdJQ62kY2MkspF72MvE/r5OYwY2fchknBiVbHBokgpiIZA2QPlfIjJhaQpniNithI6ooM7anki3BW/7yKmldVL2rqnt/Wand5nUU4QRO4Rw8uIYa3EEDmsDgCZ7hFd6cifPivDsfi9GCk+8cwx84nz+gqJIA</latexit>

C0



Gluing Construction

We associate with the branch locus of         and        the effective divisors
<latexit sha1_base64="cAZgoLFhHWn9VqAihucZBQdtj10=">AAAB/HicbVDLSsNAFL3xWesr2qWbYBFclUQUXRZFcFnBPqAJYTKdtEMnkzAzEUKIv+LGhSJu/RB3/o2TNgttPTBwOOde7pkTJIxKZdvfxsrq2vrGZm2rvr2zu7dvHhz2ZJwKTLo4ZrEYBEgSRjnpKqoYGSSCoChgpB9Mb0q//0iEpDF/UFlCvAiNOQ0pRkpLvtlwE+rnboTUBCOW3xa+U/hm027ZM1jLxKlIEyp0fPPLHcU4jQhXmCEph46dKC9HQlHMSFF3U0kShKdoTIaachQR6eWz8IV1opWRFcZCP66smfp7I0eRlFkU6MkypVz0SvE/b5iq8MrLKU9SRTieHwpTZqnYKpuwRlQQrFimCcKC6qwWniCBsNJ91XUJzuKXl0nvrOVctOz782b7uqqjBkdwDKfgwCW04Q460AUMGTzDK7wZT8aL8W58zEdXjGqnAX9gfP4A/bKU/A==</latexit>⇡E1

<latexit sha1_base64="7MroNH2sNajbNnRUwlHJut5+6F0=">AAAB/HicbVDLSsNAFL2pr1pf0S7dBIvgqiRF0WVRBJcV7AOaECbTaTt0MgkzEyGE+CtuXCji1g9x5984abPQ1gMDh3Pu5Z45QcyoVLb9bVTW1jc2t6rbtZ3dvf0D8/CoJ6NEYNLFEYvEIECSMMpJV1HFyCAWBIUBI/1gdlP4/UciJI34g0pj4oVowumYYqS05Jt1N6Z+5oZITTFi2W3ut3LfbNhNew5rlTglaUCJjm9+uaMIJyHhCjMk5dCxY+VlSCiKGclrbiJJjPAMTchQU45CIr1sHj63TrUyssaR0I8ra67+3shQKGUaBnqySCmXvUL8zxsmanzlZZTHiSIcLw6NE2apyCqasEZUEKxYqgnCguqsFp4igbDSfdV0Cc7yl1dJr9V0Lpr2/XmjfV3WUYVjOIEzcOAS2nAHHegChhSe4RXejCfjxXg3PhajFaPcqcMfGJ8//zeU/Q==</latexit>⇡E2

Conversely, for                         , the data                    determines                        
uniquely, and is equivalent to the unordered pair              , where           
and   

<latexit sha1_base64="jJhjGF4NIFwiltSmIsvSrDK4FZc=">AAACCnicbVDLSsNAFL2pr1pfUZduokWoICURRZelIrhwUcE+oA1hMp22QyeTMDMRSujajb/ixoUibv0Cd/6NkzaIth4YOPece5l7jx8xKpVtfxm5hcWl5ZX8amFtfWNzy9zeacgwFpjUcchC0fKRJIxyUldUMdKKBEGBz0jTH16mfvOeCElDfqdGEXED1Oe0RzFSWvLM/VInQGqAEUuuxh47/qlu0qrqsSPPLNplewJrnjgZKUKGmmd+drohjgPCFWZIyrZjR8pNkFAUMzIudGJJIoSHqE/amnIUEOkmk1PG1qFWulYvFPpxZU3U3xMJCqQcBb7uTDeVs14q/ue1Y9W7cBPKo1gRjqcf9WJmqdBKc7G6VBCs2EgThAXVu1p4gATCSqdX0CE4syfPk8ZJ2Tkr27enxUo1iyMPe3AAJXDgHCpwDTWoA4YHeIIXeDUejWfjzXiftuaMbGYX/sD4+AabCpoy</latexit>

(El,Ll, Bl)
<latexit sha1_base64="YM3OLQB15aArmvCi3orLs3xSRq8=">AAAB9HicbVBNTwIxFHyLX4hfqEcvjcTEE9k1Gj0SuXjERJAENqRbHtDQ7a5tl4Rs+B1ePGiMV3+MN/+NXdiDgpM0mcy8lzedIBZcG9f9dgpr6xubW8Xt0s7u3v5B+fCopaNEMWyySESqHVCNgktsGm4EtmOFNAwEPgbjeuY/TlBpHskHM43RD+lQ8gFn1FjJ74bUjBgVaX3Wc3vlilt15yCrxMtJBXI0euWvbj9iSYjSMEG17nhubPyUKsOZwFmpm2iMKRvTIXYslTRE7afz0DNyZpU+GUTKPmnIXP29kdJQ62kY2MkspF72MvE/r5OYwY2fchknBiVbHBokgpiIZA2QPlfIjJhaQpniNithI6ooM7anki3BW/7yKmldVL2rqnt/Wand5nUU4QRO4Rw8uIYa3EEDmsDgCZ7hFd6cifPivDsfi9GCk+8cwx84nz+gqJIA</latexit>

C0
<latexit sha1_base64="YC/Jblr58oSZw26QXmc5sqAOvJM=">AAACCHicbVDLSsNAFL3xWesr6tKFwSK4kJIURZdFNy5cVLAPaEKYTCbt0MkkzEyEErp046+4caGIWz/BnX/jNK2grQcGDufcw517gpRRqWz7y1hYXFpeWS2tldc3Nre2zZ3dlkwygUkTJywRnQBJwignTUUVI51UEBQHjLSDwdXYb98TIWnC79QwJV6MepxGFCOlJd88cAPac3P3RkdC5DsnP6xWGCPfrNhVu4A1T5wpqcAUDd/8dMMEZzHhCjMkZdexU+XlSCiKGRmV3UySFOEB6pGuphzFRHp5ccjIOtJKaEWJ0I8rq1B/J3IUSzmMAz0ZI9WXs95Y/M/rZiq68HLK00wRjieLooxZKrHGrVghFQQrNtQEYUH1Xy3cRwJhpbsr6xKc2ZPnSatWdc6q9u1ppX45raME+3AIx+DAOdThGhrQBAwP8AQv8Go8Gs/Gm/E+GV0wppk9+APj4xvWq5k4</latexit>�
⇤1,⇤2

 
<latexit sha1_base64="cwsL6oJHWQbeSt/Tm9nCctJYl6w="></latexit>

L

N
2

l
⇠= OEl(Bl)

<latexit sha1_base64="LyjOvDZJ87zb4XrKyU3uL/QfP/A=">AAACKHicdVDLSsNAFJ3UV62vqEs3wSK0VEsiim7EUhFctmAfkIQwmU7s0MmDmYlQQj7Hjb/iRkSRbv0SJ20W2uqBC4dz7uXee9yIEi50faIUlpZXVteK66WNza3tHXV3r8vDmCHcQSENWd+FHFMS4I4gguJ+xDD0XYp77ugm83uPmHESBvdiHGHbhw8B8QiCQkqOet10jCvTioiTWD4UQwRpcps6RlppO4lxXEurtX/Nk7RqO2pZr+tTaIvEyEkZ5Gg56ps1CFHs40AgCjk3DT0SdgKZIIjitGTFHEcQjeADNiUNoI+5nUwfTbUjqQw0L2SyAqFN1Z8TCfQ5H/uu7Mzu5fNeJv7lmbHwLu2EBFEscIBmi7yYaiLUstS0AWEYCTqWBCJG5K0aGkIGkZDZlmQIxvzLi6R7WjfO63r7rNxo5nEUwQE4BBVggAvQAHegBToAgSfwAt7Bh/KsvCqfymTWWlDymX3wC8rXN95OpTk=</latexit>

B1 = [⇡E1(Q1,+) + ⇡E1(Q1,�)]
<latexit sha1_base64="8EIS1BGO8xTg0YPLrSQjI8s5vIQ=">AAACKHicdVDLSsNAFJ3UV62vqks3wSK0VEsSFN2IpSK4bME+IAlhMp20QycPZiZCCfkcN/6KGxFFuvVLnLZZaKsHLhzOuZd773EjSrjQtImSW1ldW9/Ibxa2tnd294r7Bx0exgzhNgppyHou5JiSALcFERT3Ioah71LcdUe3U7/7iBknYfAgxhG2fTgIiEcQFFJyijcNx7g2rYg4ieVDMUSQJnepY6TllpMYp9W0Uv3XPEsrtlMsaTVtBnWZ6BkpgQxNp/hm9UMU+zgQiELOTV2LhJ1AJgiiOC1YMccRRCM4wKakAfQxt5PZo6l6IpW+6oVMViDUmfpzIoE+52PflZ3Te/miNxX/8sxYeFd2QoIoFjhA80VeTFURqtPU1D5hGAk6lgQiRuStKhpCBpGQ2RZkCPriy8ukY9T0i5rWOi/VG1kceXAEjkEZ6OAS1ME9aII2QOAJvIB38KE8K6/KpzKZt+aUbOYQ/ILy9Q3meKU+</latexit>

B2 = [⇡E2(Q2,+) + ⇡E2(Q2,�)]

<latexit sha1_base64="wPzO+66nZpeB4jKQ5tm7isrQWkg=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm2ARXJWkKLosunHhooJ9QBPCZDJph04mYWYilNqFv+LGhSJu/Q13/o2TNoK2Hhg4nHMu984JUkalsu0vo7S0vLK6Vl6vbGxube+Yu3ttmWQCkxZOWCK6AZKEUU5aiipGuqkgKA4Y6QTDq9zv3BMhacLv1CglXoz6nEYUI6Ul3zxwb3Q4RL7jcvLD6xXfrNo1ewprkTgFqUKBpm9+umGCs5hwhRmSsufYqfLGSCiKGZlU3EySFOEh6pOephzFRHrj6f0T61groRUlQj+urKn6e2KMYilHcaCTMVIDOe/l4n9eL1PRhTemPM0U4Xi2KMqYpRIrL8MKqSBYsZEmCAuqb7XwAAmEla4sL8GZ//IiaddrzlnNvj2tNi6LOspwCEdwAg6cQwOuoQktwPAAT/ACr8aj8Wy8Ge+zaMkoZvbhD4yPb4OVlR8=</latexit>

⇤1 6= ⇤2

<latexit sha1_base64="/2DRmvofOGfXwLPSclw5wzDX7TQ="></latexit>

C0 ⇠=
n
[X : Y : Z]|Y 2 =

⇣
X2 � Z2

⌘⇣
X2 � ⇤1

⇤2
Z2

⌘⇣
X2 � ⇤� 1

⇤2 � 1
Z2

⌘o



Abelian Surfaces

We consider the principally 
polarized abelian surface               
and its group of 2-torsion points.    <latexit sha1_base64="swEwi6qtOFFLXN9zOAb180rNoZc="></latexit>

Pij = [Pi + Pj � 2P6] 2 A[2], with 1  i < j  6

There are 15 inequivalent Goepel 
groups.   

Proposition: For our 15 Goepel groups,  

<latexit sha1_base64="/Z1tGFrYK5TtWIuXKPH5NkO+AKw=">AAAB/XicbVDLSsNAFJ34rPUVHzs3wSLUTUlE0Y1Q7UZcVbAPaEO4mU7aoZNJmJkINRR/xY0LRdz6H+78GydtFtp6YOBwzr3cM8ePGZXKtr+NhcWl5ZXVwlpxfWNza9vc2W3KKBGYNHDEItH2QRJGOWkoqhhpx4JA6DPS8oe1zG89ECFpxO/VKCZuCH1OA4pBackz968ubwGXuyGoAQaW1saefeyZJbtiT2DNEycnJZSj7plf3V6Ek5BwhRlI2XHsWLkpCEUxI+NiN5EkBjyEPuloyiEk0k0n6cfWkVZ6VhAJ/biyJurvjRRCKUehryezlHLWy8T/vE6iggs3pTxOFOF4eihImKUiK6vC6lFBsGIjTQALqrNaeAACsNKFFXUJzuyX50nzpOKcVey701L1Oq+jgA7QISojB52jKrpBddRAGD2iZ/SK3own48V4Nz6mowtGvrOH/sD4/AEQWZRU</latexit>

A = Jac(C0)

• One is such that                          (and                      )   
• Six are such that                                  (and                                   )  
• Eight are such that                                    (and                                    )    

The 15 components of the Humbert surface       in                can be identified 
with the 15 Goepel groups.          

<latexit sha1_base64="iisAWKWF2CrEYHFv3wvtQjz4RU4=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakosuimy4r2Ae0Q8mkmTY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck+OHwuujeN8o8LG5tb2TnG3tLd/cHhUPj5p6yhRlLVoJCLV9YlmgkvWMtwI1o0VI6EvWMef3Gd+Z8qU5pF8NLOYeSEZSR5wSoyVvH5IzJgSkTbmg9qgXHGqzgJ4nbg5qUCO5qD81R9GNAmZNFQQrXuuExsvJcpwKti81E80iwmdkBHrWSpJyLSXLkLP8YVVhjiIlH3S4IX6eyMlodaz0LeTWUi96mXif14vMcGtl3IZJ4ZJujwUJAKbCGcN4CFXjBoxs4RQxW1WTMdEEWpsTyVbgrv65XXSvqq611XnoVap3+V1FOEMzuESXLiBOjSgCS2g8ATP8ApvaIpe0Dv6WI4WUL5zCn+APn8ArluSCQ==</latexit>

H4
<latexit sha1_base64="EL2+jAe5xW0j3qoFOzUj8qHKlac=">AAAB/3icbVDLSgMxFM3UV62vUcGNm2AR6qbOFEWXRRd2WcE+oDMMmTRtQ5PMkGSEMnbhr7hxoYhbf8Odf2OmnYVWDwQO59zLPTlhzKjSjvNlFZaWV1bXiuuljc2t7R17d6+tokRi0sIRi2Q3RIowKkhLU81IN5YE8ZCRTji+zvzOPZGKRuJOT2LiczQUdEAx0kYK7AOPIz0Kw7QxPfVuEOcoqFVqJ4FddqrODPAvcXNSBjmagf3p9SOccCI0ZkipnuvE2k+R1BQzMi15iSIxwmM0JD1DBeJE+eks/xQeG6UPB5E0T2g4U39upIgrNeGhmczSqkUvE//zeokeXPopFXGiicDzQ4OEQR3BrAzYp5JgzSaGICypyQrxCEmEtamsZEpwF7/8l7RrVfe86tyeletXeR1FcAiOQAW44ALUQQM0QQtg8ACewAt4tR6tZ+vNep+PFqx8Zx/8gvXxDXs3lRc=</latexit>

H/�2(2)

<latexit sha1_base64="J+5pRmVs03YH6sjYEGb6aEOK4Ag=">AAACHHicbZDLSsNAFIZPvNZ6i7p0M1gEN5akKroRim66rNAbNKFMptN26GQSZiZCCX0QN76KGxeKuHEh+DZO2wjaemDg4//P4cz5g5gzpR3ny1paXlldW89t5De3tnd27b39hooSSWidRDySrQArypmgdc00p61YUhwGnDaD4e3Eb95TqVgkanoUUz/EfcF6jGBtpI59VruueFHME4U8jkWfU1Ty5Azm9NMfo2MXnKIzLbQIbgYFyKrasT+8bkSSkApNOFaq7Tqx9lMsNSOcjvNeomiMyRD3adugwCFVfjo9boyOjdJFvUiaJzSaqr8nUhwqNQoD0xliPVDz3kT8z2snunflp0zEiaaCzBb1Eo50hCZJoS6TlGg+MoCJZOaviAywxESbPPMmBHf+5EVolIruRdG5Oy+Ub7I4cnAIR3ACLlxCGSpQhToQeIAneIFX69F6tt6s91nrkpXNHMCfsj6/Aat3oR0=</latexit>

T = H � h2i � h�2i
<latexit sha1_base64="mZB4kw5kQYaFnd6I3unP+IOeb2I=">AAACHHicbZDLSsNAFIZPvNZ6i7p0M1gEN5ZEK7oRim66rNAbNKFMppN26GQSZiZCKX0QN76KGxeKuHEh+DZO2wjaemDg4//P4cz5g4QzpR3ny1paXlldW89t5De3tnd27b39hopTSWidxDyWrQArypmgdc00p61EUhwFnDaDwe3Eb95TqVgsanqYUD/CPcFCRrA2Usc+r11XvDjhqUIex6LHKSp5cgZz+umP0bELTtGZFloEN4MCZFXt2B9eNyZpRIUmHCvVdp1E+yMsNSOcjvNeqmiCyQD3aNugwBFV/mh63BgdG6WLwliaJzSaqr8nRjhSahgFpjPCuq/mvYn4n9dOdXjlj5hIUk0FmS0KU450jCZJoS6TlGg+NICJZOaviPSxxESbPPMmBHf+5EVonBXdi6JzVyqUb7I4cnAIR3ACLlxCGSpQhToQeIAneIFX69F6tt6s91nrkpXNHMCfsj6/AbHVoSE=</latexit>

T = H � h4i � h�4i

<latexit sha1_base64="br2T7uo5GOTxAxtHCw3zr8SZ3tk=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0YtQ9NJjhdYW0lA22027dJMNuxOhlP4MLx4U8eqv8ea/cdvmoK0PBh7vzTAzL0ylMOi6305hbX1jc6u4XdrZ3ds/KB8ePRqVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkrfD0f3Mbz9xbYRKmjhOeRDTQSIiwShayW/e1rsqlZkh9V654lbdOcgq8XJSgRyNXvmr21csi3mCTFJjfM9NMZhQjYJJPi11M8NTykZ0wH1LExpzE0zmJ0/JmVX6JFLaVoJkrv6emNDYmHEc2s6Y4tAsezPxP8/PMLoJJiJJM+QJWyyKMklQkdn/pC80ZyjHllCmhb2VsCHVlKFNqWRD8JZfXiWPF1Xvquo+XFZqd3kcRTiBUzgHD66hBnVoQAsYKHiGV3hz0Hlx3p2PRWvByWeO4Q+czx99ppC8</latexit>

T = H �H

We proceed using the results of (Clingher, Malmendier, Shaska, 2019) and 
(Clingher, Malmendier, Shaska, 2020).    

<latexit sha1_base64="kDORKa6y7vRoz/nAWgElJyr0P+Y=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBahbkoiii6L3YirCvYBbQiT6aQdOpmEmYkQQv0VNy4UceuHuPNvTNostPXAwOGce7lnjhdxprRlfRultfWNza3ydmVnd2//wDw86qowloR2SMhD2fewopwJ2tFMc9qPJMWBx2nPm7Zyv/dIpWKheNBJRJ0AjwXzGcE6k1yzeodJfRhgPSGYp62Za51VXLNmNaw50CqxC1KDAm3X/BqOQhIHVGjCsVID24q0k2KpGeF0VhnGikaYTPGYDjIqcECVk87Dz9BppoyQH8rsCY3m6u+NFAdKJYGXTeYx1bKXi/95g1j7107KRBRrKsjikB9zpEOUN4FGTFKieZIRTCTLsiIywRITnfWVl2Avf3mVdM8b9mXDur+oNW+KOspwDCdQBxuuoAm30IYOEEjgGV7hzXgyXox342MxWjKKnSr8gfH5AziVk9Y=</latexit>

Jac(C0)

<latexit sha1_base64="sl1jFq8zY9h8XhyDolkOKX78Z1c="></latexit>�
P66, Pij , Pkl, Pmn

 
such that

�
i, j, k, l,m, n

 
=
�
1, . . . , 6

 

<latexit sha1_base64="1wnHl5ursU3EpNXClDlw8cyp7TE=">AAACFHicbVDLSsNAFJ34rPUVdelmsAiCUJOi6LIqossK9gFNCJPptB06mQkzE6GEfoQbf8WNC0XcunDn3zhps7CtBy4czrmXe+8JY0aVdpwfa2FxaXlltbBWXN/Y3Nq2d3YbSiQSkzoWTMhWiBRhlJO6ppqRViwJikJGmuHgOvObj0QqKviDHsbEj1CP0y7FSBspsI8vT249LHgPehHSfYxYejMKXE/TiKgprVIM7JJTdsaA88TNSQnkqAX2t9cROIkI15ghpdquE2s/RVJTzMio6CWKxAgPUI+0DeXI7PTT8VMjeGiUDuwKaYprOFb/TqQoUmoYhaYzu1LNepn4n9dOdPfCTymPE004nizqJgxqAbOEYIdKgjUbGoKwpOZWiPtIIqxNjlkI7uzL86RRKbtnZef+tFS9yuMogH1wAI6AC85BFdyBGqgDDJ7AC3gD79az9Wp9WJ+T1gUrn9kDU7C+fgGUPZ3m</latexit>

A/G ⇠= E1 ⇥ E2
<latexit sha1_base64="y69oizOjea/vuavXxtns2XXjx3Y=">AAACHHicbVDLSsNAFJ3UV62vqEs3g0VaNzXxvax2YXFVwT6gCWEynbZDJ5MwMxFKyIe48VfcuFDEjQvBvzFpg2j1wIXDOfdy7z1uwKhUhvGp5ebmFxaX8suFldW19Q19c6sl/VBg0sQ+80XHRZIwyklTUcVIJxAEeS4jbXdUS/32HRGS+vxWjQNie2jAaZ9ipBLJ0Y8uDq5KJQv7fACvES5bHlJDjFhUix2jtG9RDr+leuxE5mlccPSiUTEmgH+JmZEiyNBw9Her5+PQI1xhhqTsmkag7AgJRTEjccEKJQkQHqEB6SaUI49IO5o8F8O9ROnBvi+S4gpO1J8TEfKkHHtu0pkeKme9VPzP64aqf25HlAehIhxPF/VDBpUP06RgjwqCFRsnBGFBk1shHiKBsEryTEMwZ1/+S1qHFfOkYtwcF6uXWRx5sAN2QRmY4AxUQR00QBNgcA8ewTN40R60J+1Ve5u25rRsZhv8gvbxBbNjn+w=</latexit>

A/G00 ⇠= Jac(C0
0) 2 H16

<latexit sha1_base64="Y3Hc2SWrOC6tii4Q5gjBIvx3cpM=">AAACGnicbVDLSsNAFJ3UV62vqEs3g0VaNzWRii6rXVhcVbAPaEKYTKft0MkkzEyEEvIdbvwVNy4UcSdu/BuTNoi2HrhwOOde7r3HDRiVyjC+tNzS8srqWn69sLG5tb2j7+61pR8KTFrYZ77oukgSRjlpKaoY6QaCIM9lpOOO66nfuSdCUp/fqUlAbA8NOR1QjFQiObp5eXJdsrDPh/AG4bLlITXCiEX12DFKxxbl8EdqxE5UjQuOXjQqxhRwkZgZKYIMTUf/sPo+Dj3CFWZIyp5pBMqOkFAUMxIXrFCSAOExGpJeQjnyiLSj6WsxPEqUPhz4Iimu4FT9PREhT8qJ5yad6Z1y3kvF/7xeqAYXdkR5ECrC8WzRIGRQ+TDNCfapIFixSUIQFjS5FeIREgirJM00BHP+5UXSPq2YZxXjtlqsXWVx5MEBOARlYIJzUAMN0AQtgMEDeAIv4FV71J61N+191prTspl98Afa5zfHg59+</latexit>

A/G0 ⇠= Jac(C0
0) 2 H4



K3 Surfaces

<latexit sha1_base64="4iKekXBYZtoPFZmtRggzYSGHw1g=">AAAB+3icbVDLSsNAFJ3UV62vWJdugkWom5KIostiN+Kqgn1AG8LNdNIOnUzCzEQsIb/ixoUibv0Rd/6NkzYLbT0wcDjnXu6Z48eMSmXb30ZpbX1jc6u8XdnZ3ds/MA+rXRklApMOjlgk+j5IwignHUUVI/1YEAh9Rnr+tJX7vUciJI34g5rFxA1hzGlAMSgteWb1DnB9GIKaYGBpK/PsM8+s2Q17DmuVOAWpoQJtz/wajiKchIQrzEDKgWPHyk1BKIoZySrDRJIY8BTGZKAph5BIN51nz6xTrYysIBL6cWXN1d8bKYRSzkJfT+Yp5bKXi/95g0QF125KeZwowvHiUJAwS0VWXoQ1ooJgxWaaABZUZ7XwBARgpeuq6BKc5S+vku55w7ls2PcXteZNUUcZHaMTVEcOukJNdIvaqIMwekLP6BW9GZnxYrwbH4vRklHsHKE/MD5/AP3ak8I=</latexit>

Jac(C0)

<latexit sha1_base64="s4lZZ/zofsmuSvP5o7Hm2WI2DgA=">AAACCnicbVDLSsNAFL2pr1pfUZduRovgqiRF0WVRBJcV7AOaECbTSTt08mBmIpTQtRt/xY0LRdz6Be78GydtFrX1wIXDOfdy7z1+wplUlvVjlFZW19Y3ypuVre2d3T1z/6At41QQ2iIxj0XXx5JyFtGWYorTbiIoDn1OO/7oJvc7j1RIFkcPapxQN8SDiAWMYKUlzzx2QqyGBPPsduLZjmIhlWheq3tm1apZU6BlYhekCgWanvnt9GOShjRShGMpe7aVKDfDQjHC6aTipJImmIzwgPY0jbBe6WbTVyboVCt9FMRCV6TQVJ2fyHAo5Tj0dWd+pFz0cvE/r5eq4MrNWJSkikZktihIOVIxynNBfSYoUXysCSaC6VsRGWKBidLpVXQI9uLLy6Rdr9kXNev+vNq4LuIowxGcwBnYcAkNuIMmtIDAE7zAG7wbz8ar8WF8zlpLRjFzCH9gfP0CRN+ang==</latexit>

E1 ⇥ E2

<latexit sha1_base64="K7HznGALExK+HIq9i9bbzw7fZNs=">AAAB/HicbVDLSsNAFJ34rPUV7dJNsIh1UxJRdFnsRlxVsA9oQ7iZTtqhk0mYmQgh1F9x40IRt36IO//GSZuFth4YOJxzL/fM8WNGpbLtb2NldW19Y7O0Vd7e2d3bNw8OOzJKBCZtHLFI9HyQhFFO2ooqRnqxIBD6jHT9STP3u49ESBrxB5XGxA1hxGlAMSgteWblDnBtEIIaY2BZc+rZp2eeWbXr9gzWMnEKUkUFWp75NRhGOAkJV5iBlH3HjpWbgVAUMzItDxJJYsATGJG+phxCIt1sFn5qnWhlaAWR0I8ra6b+3sgglDINfT2Zx5SLXi7+5/UTFVy7GeVxogjH80NBwiwVWXkT1pAKghVLNQEsqM5q4TEIwEr3VdYlOItfXiad87pzWbfvL6qNm6KOEjpCx6iGHHSFGugWtVAbYZSiZ/SK3own48V4Nz7moytGsVNBf2B8/gBkh5Pz</latexit>

Jac(C0
0)

The different sets of Goepel groups allow us to define (2,2)-isogenies, where   

<latexit sha1_base64="pNpgm+3G1uCx3EpjkTou6V8w69g=">AAACAXicbVDLSgMxFM3UV62vUTeCm2AR202ZEUWXxW5ENxXsA9phyKRpG5pkhiQjlKFu/BU3LhRx61+482/MtLPQ1gMXDufcy733BBGjSjvOt5VbWl5ZXcuvFzY2t7Z37N29pgpjiUkDhyyU7QApwqggDU01I+1IEsQDRlrBqJb6rQciFQ3FvR5HxONoIGifYqSN5NsHtzEv3SBc6nKkhxixpDbxnZNy2beLTsWZAi4SNyNFkKHu21/dXohjToTGDCnVcZ1IewmSmmJGJoVurEiE8AgNSMdQgThRXjL9YAKPjdKD/VCaEhpO1d8TCeJKjXlgOtM71byXiv95nVj3L72EiijWRODZon7MoA5hGgfsUUmwZmNDEJbU3ArxEEmEtQmtYEJw519eJM3Tintece7OitWrLI48OARHoARccAGq4BrUQQNg8AiewSt4s56sF+vd+pi15qxsZh/8gfX5A4TllaM=</latexit>

Kum(Jac(C0
0))

<latexit sha1_base64="vck16uIXvqYJQvlPuhbbeANrWMw=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL0G5KIooui92IbirYB7QhTKbTdujMJMxMhBKy8VfcuFDErZ/hzr9x0mahrQcuHM65l3vvCSJGlXacb6uwsrq2vlHcLG1t7+zu2fsHbRXGEpMWDlkouwFShFFBWppqRrqRJIgHjHSCSSPzO49EKhqKBz2NiMfRSNAhxUgbybeP7mJeuUW40udIjzFiSSP1nWrVt8tOzZkBLhM3J2WQo+nbX/1BiGNOhMYMKdVznUh7CZKaYkbSUj9WJEJ4gkakZ6hAnCgvmT2QwlOjDOAwlKaEhjP190SCuFJTHpjO7Ey16GXif14v1sMrL6EiijUReL5oGDOoQ5ilAQdUEqzZ1BCEJTW3QjxGEmFtMiuZENzFl5dJ+6zmXtSc+/Ny/TqPowiOwQmoABdcgjq4AU3QAhik4Bm8gjfryXqx3q2PeWvBymcOwR9Ynz8cwZVy</latexit>

Kum(Jac(C0))

<latexit sha1_base64="Z4QwhVfrNGwHN/nNLuA8Y8Ng35U=">AAACD3icbVDLSsNAFJ34rPUVdelmsCh1U5Ki6LIoguCmgn1AE8JkOm2HzkzCzEQooX/gxl9x40IRt27d+TdO2ixq64ELh3Pu5d57wphRpR3nx1paXlldWy9sFDe3tnd27b39pooSiUkDRyyS7RApwqggDU01I+1YEsRDRlrh8DrzW49EKhqJBz2Kic9RX9AexUgbKbBP7hJe9jjSA4xYejMOXE9TThSc1aqngV1yKs4EcJG4OSmBHPXA/va6EU44ERozpFTHdWLtp0hqihkZF71EkRjhIeqTjqECmZ1+OvlnDI+N0oW9SJoSGk7U2YkUcaVGPDSd2ZVq3svE/7xOonuXfkpFnGgi8HRRL2FQRzALB3apJFizkSEIS2puhXiAJMLaRFg0IbjzLy+SZrXinlec+7NS7SqPowAOwREoAxdcgBq4BXXQABg8gRfwBt6tZ+vV+rA+p61LVj5zAP7A+voFfo6cTg==</latexit>

Kum(E1 ⇥ E2)

<latexit sha1_base64="pNpgm+3G1uCx3EpjkTou6V8w69g=">AAACAXicbVDLSgMxFM3UV62vUTeCm2AR202ZEUWXxW5ENxXsA9phyKRpG5pkhiQjlKFu/BU3LhRx61+482/MtLPQ1gMXDufcy733BBGjSjvOt5VbWl5ZXcuvFzY2t7Z37N29pgpjiUkDhyyU7QApwqggDU01I+1IEsQDRlrBqJb6rQciFQ3FvR5HxONoIGifYqSN5NsHtzEv3SBc6nKkhxixpDbxnZNy2beLTsWZAi4SNyNFkKHu21/dXohjToTGDCnVcZ1IewmSmmJGJoVurEiE8AgNSMdQgThRXjL9YAKPjdKD/VCaEhpO1d8TCeJKjXlgOtM71byXiv95nVj3L72EiijWRODZon7MoA5hGgfsUUmwZmNDEJbU3ArxEEmEtQmtYEJw519eJM3Tintece7OitWrLI48OARHoARccAGq4BrUQQNg8AiewSt4s56sF+vd+pi15qxsZh/8gfX5A4TllaM=</latexit>

Kum(Jac(C0
0))

<latexit sha1_base64="Z4QwhVfrNGwHN/nNLuA8Y8Ng35U=">AAACD3icbVDLSsNAFJ34rPUVdelmsCh1U5Ki6LIoguCmgn1AE8JkOm2HzkzCzEQooX/gxl9x40IRt27d+TdO2ixq64ELh3Pu5d57wphRpR3nx1paXlldWy9sFDe3tnd27b39pooSiUkDRyyS7RApwqggDU01I+1YEsRDRlrh8DrzW49EKhqJBz2Kic9RX9AexUgbKbBP7hJe9jjSA4xYejMOXE9TThSc1aqngV1yKs4EcJG4OSmBHPXA/va6EU44ERozpFTHdWLtp0hqihkZF71EkRjhIeqTjqECmZ1+OvlnDI+N0oW9SJoSGk7U2YkUcaVGPDSd2ZVq3svE/7xOonuXfkpFnGgi8HRRL2FQRzALB3apJFizkSEIS2puhXiAJMLaRFg0IbjzLy+SZrXinlec+7NS7SqPowAOwREoAxdcgBq4BXXQABg8gRfwBt6tZ+vV+rA+p61LVj5zAP7A+voFfo6cTg==</latexit>

Kum(E1 ⇥ E2)

<latexit sha1_base64="7AzwpbdZL5zboizTkl+WPDh5VxM=">AAACEHicbVDLSsNAFJ3UV62vqEs3g0V0VZOi6Eaoiuiygn1AE8JkOmmHTiZhZiKU0E9w46+4caGIW5fu/BsnbRa19cCFwzn3cu89fsyoVJb1YxQWFpeWV4qrpbX1jc0tc3unKaNEYNLAEYtE20eSMMpJQ1HFSDsWBIU+Iy1/cJ35rUciJI34gxrGxA1Rj9OAYqS05JmHTohUHyOW3ow821E0JBJOa1V4AS+Pbz2zbFWsMeA8sXNSBjnqnvntdCOchIQrzJCUHduKlZsioShmZFRyEklihAeoRzqacqQXu+n4oRE80EoXBpHQxRUcq9MTKQqlHIa+7sxOlbNeJv7ndRIVnLsp5XGiCMeTRUHCoIpglg7sUkGwYkNNEBZU3wpxHwmElc6wpEOwZ1+eJ81qxT6tWPcn5dpVHkcR7IF9cARscAZq4A7UQQNg8ARewBt4N56NV+PD+Jy0Fox8Zhf8gfH1C0YPnA4=</latexit>

E1 ⇥ E2 = A/G

<latexit sha1_base64="Y0h134rIqKGhFqh23DIND2VvLh0=">AAACAnicbVDLSsNAFJ3UV62vqCtxM1jEuqmJKLoRql0orirYB7QhTKaTduhkEmYmQgnFjb/ixoUibv0Kd/6NkzYLbT1w4XDOvdx7jxcxKpVlfRu5ufmFxaX8cmFldW19w9zcasgwFpjUcchC0fKQJIxyUldUMdKKBEGBx0jTG1RTv/lAhKQhv1fDiDgB6nHqU4yUllxz5xbhUidAqo8RS6oj1zo4hBfw8ujaNYtW2RoDzhI7I0WQoeaaX51uiOOAcIUZkrJtW5FyEiQUxYyMCp1YkgjhAeqRtqYcBUQ6yfiFEdzXShf6odDFFRyrvycSFEg5DDzdmR4rp71U/M9rx8o/dxLKo1gRjieL/JhBFcI0D9ilgmDFhpogLKi+FeI+EggrnVpBh2BPvzxLGsdl+7Rs3Z0UK1dZHHmwC/ZACdjgDFTADaiBOsDgETyDV/BmPBkvxrvxMWnNGdnMNvgD4/MHQFWVYw==</latexit>

Jac(C0
0) = A/G

<latexit sha1_base64="bDO1vpc5sTYFTAs4PYLQyVF3DFQ=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cI9gPaUDbbTbN0dxN2N0IJ/QtePCji1T/kzX/jps1BWx8MPN6bYWZemHKmjet+O5W19Y3Nrep2bWd3b/+gfnjU0UmmCG2ThCeqF2JNOZO0bZjhtJcqikXIaTec3BV+94kqzRL5aKYpDQQeSxYxgk0hDfyYDesNt+nOgVaJV5IGlPCH9a/BKCGZoNIQjrXue25qghwrwwins9og0zTFZILHtG+pxILqIJ/fOkNnVhmhKFG2pEFz9fdEjoXWUxHaToFNrJe9QvzP62cmuglyJtPMUEkWi6KMI5Og4nE0YooSw6eWYKKYvRWRGCtMjI2nZkPwll9eJZ2LpnfVdB8uG63bMo4qnMApnIMH19CCe/ChDQRieIZXeHOE8+K8Ox+L1opTzhzDHzifP+QLjiM=</latexit>

�

The image of two-torsion points label even eights on a Kummer surface. Taking 
the double cover branched along these even eights gives us new K3 surfaces. We 
then quotient by a Nikulin involution produced by translation by a 2-torsion point.     

<latexit sha1_base64="UKcRAvM+WRWmEyT84ddrsOxRzfY=">AAAB63icbVBNSwMxEJ3Ur1q/qh69BIvgqeyKoseiF48V7Ae0S8mm2TY0yS5JVihL/4IXD4p49Q9589+YbfegrQ8GHu/NMDMvTAQ31vO+UWltfWNzq7xd2dnd2z+oHh61TZxqylo0FrHuhsQwwRVrWW4F6yaaERkK1gknd7nfeWLa8Fg92mnCAklGikecEptL/abhg2rNq3tz4FXiF6QGBZqD6ld/GNNUMmWpIMb0fC+xQUa05VSwWaWfGpYQOiEj1nNUEclMkM1vneEzpwxxFGtXyuK5+nsiI9KYqQxdpyR2bJa9XPzP66U2ugkyrpLUMkUXi6JUYBvj/HE85JpRK6aOEKq5uxXTMdGEWhdPxYXgL7+8StoXdf+q7j1c1hq3RRxlOIFTOAcfrqEB99CEFlAYwzO8whuS6AW9o49FawkVM8fwB+jzB/TCji4=</latexit>

 

<latexit sha1_base64="O7fVdn+QVI4RQvBeVMAIE6G76As="></latexit>

 (P,Q) = [⇡E1(P ) + ⇡E2(Q)� 2P66]



K3 Surfaces

<latexit sha1_base64="iisAWKWF2CrEYHFv3wvtQjz4RU4=">AAAB9HicbVDLSgMxFL2pr1pfVZdugkVwVWakosuimy4r2Ae0Q8mkmTY0kxmTTKEM/Q43LhRx68e482/MtLPQ1gOBwzn3ck+OHwuujeN8o8LG5tb2TnG3tLd/cHhUPj5p6yhRlLVoJCLV9YlmgkvWMtwI1o0VI6EvWMef3Gd+Z8qU5pF8NLOYeSEZSR5wSoyVvH5IzJgSkTbmg9qgXHGqzgJ4nbg5qUCO5qD81R9GNAmZNFQQrXuuExsvJcpwKti81E80iwmdkBHrWSpJyLSXLkLP8YVVhjiIlH3S4IX6eyMlodaz0LeTWUi96mXif14vMcGtl3IZJ4ZJujwUJAKbCGcN4CFXjBoxs4RQxW1WTMdEEWpsTyVbgrv65XXSvqq611XnoVap3+V1FOEMzuESXLiBOjSgCS2g8ATP8ApvaIpe0Dv6WI4WUL5zCn+APn8ArluSCQ==</latexit>

H4

The Kummer surface                      can be regarded as the minimal 
resolution of a quartic hypersurface in three-dimensional projective 
space. 

<latexit sha1_base64="IVSsfCnjwT/u933ayBRE/MH3jik=">AAAB/nicbVDLSgMxFL1TX7W+RsWVm8EitJsyI4oui92IbirYB7RDyaRpG5pkhiQjlKHgr7hxoYhbv8Odf2OmnYW2HggczrmXe3KCiFGlXffbyq2srq1v5DcLW9s7u3v2/kFThbHEpIFDFsp2gBRhVJCGppqRdiQJ4gEjrWBcS/3WI5GKhuJBTyLiczQUdEAx0kbq2Ud3MS/dIlzqcqRHGLGkNi2Xe3bRrbgzOMvEy0gRMtR79le3H+KYE6ExQ0p1PDfSfoKkppiRaaEbKxIhPEZD0jFUIE6Un8ziT51To/SdQSjNE9qZqb83EsSVmvDATKYh1aKXiv95nVgPrvyEiijWROD5oUHMHB06aRdOn0qCNZsYgrCkJquDR0girE1jBVOCt/jlZdI8q3gXFff+vFi9zurIwzGcQAk8uIQq3EAdGoAhgWd4hTfryXqx3q2P+WjOynYO4Q+szx/qGpTP</latexit>

Kum(Jac(C))

The 15 components of       can be identified with these relations.

<latexit sha1_base64="5ToTEoxNvI2rhdmY9Exc6ZvCUow="></latexit>

W 4 +X4 + Y 4 + Z4 + 2DWXY Z �A(W 2Z2 +X2Y 2)�B(W 2X2 + Y 2Z2)� C(W 2Y 2 +X2Z2) = 0

Theorem: Over               , we have a similar quartic for                       if 
and only if one of 15 relations hold. 

<latexit sha1_base64="ApUMYU6g60KpKG9/lqYFeKSY5IA=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhahgpSkKLosunHhogX7gCaEyWTaDp1MwsxEKKFLN/6KGxeKuPUT3Pk3TtoI2npg4HDOPcy9x48ZlcqyvozC0vLK6lpxvbSxubW9Y+7utWWUCExaOGKR6PpIEkY5aSmqGOnGgqDQZ6Tjj64zv3NPhKQRv1PjmLghGnDapxgpLXnmoRMiNfT9tDmpOLc6FyDPPv1htRPPLFtVawq4SOyclEGOhmd+OkGEk5BwhRmSsmdbsXJTJBTFjExKTiJJjPAIDUhPU45CIt10esgEHmslgP1I6McVnKq/EykKpRyHvp7M1pbzXib+5/US1b90U8rjRBGOZx/1EwZVBLNWYEAFwYqNNUFYUL0rxEMkEFa6u5IuwZ4/eZG0a1X7vGo1z8r1q7yOIjgAR6ACbHAB6uAGNEALYPAAnsALeDUejWfjzXifjRaMPLMP/sD4+AY7yJjQ</latexit>

Q(⇤1,⇤2)
<latexit sha1_base64="vck16uIXvqYJQvlPuhbbeANrWMw=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL0G5KIooui92IbirYB7QhTKbTdujMJMxMhBKy8VfcuFDErZ/hzr9x0mahrQcuHM65l3vvCSJGlXacb6uwsrq2vlHcLG1t7+zu2fsHbRXGEpMWDlkouwFShFFBWppqRrqRJIgHjHSCSSPzO49EKhqKBz2NiMfRSNAhxUgbybeP7mJeuUW40udIjzFiSSP1nWrVt8tOzZkBLhM3J2WQo+nbX/1BiGNOhMYMKdVznUh7CZKaYkbSUj9WJEJ4gkakZ6hAnCgvmT2QwlOjDOAwlKaEhjP190SCuFJTHpjO7Ey16GXif14v1sMrL6EiijUReL5oGDOoQ5ilAQdUEqzZ1BCEJTW3QjxGEmFtMiuZENzFl5dJ+6zmXtSc+/Ny/TqPowiOwQmoABdcgjq4AU3QAhik4Bm8gjfryXqx3q2PeWvBymcOwR9Ynz8cwZVy</latexit>

Kum(Jac(C0))

<latexit sha1_base64="YUvue8FM6+BaxY+wZKc1YzjBeHg="></latexit>

Z4
00 + (1� ⇤1)(1� ⇤� 2)Z4

01 + ⇤1⇤2Z
4
10 + ⇤1⇤2(1� ⇤1)(1� ⇤2)Z

4
11 � (2� ⇤1 � ⇤2)(Z

2
00Z

2
01 + ⇤1⇤2Z

2
10Z

2
11)

<latexit sha1_base64="lZcLY1whyF4rObrYGvkLnKqkrEA="></latexit>

�(2⇤1⇤2 � ⇤1 � ⇤2)(Z
2
00Z

2
11 + Z2

01Z
2
10)� (⇤1 + ⇤2)(Z

2
00Z

2
10 + (1� ⇤1)(1� ⇤2)Z

2
01Z

2
11) = 0



K3 Surfaces

                     is birationally equivalent to a double sextic surface 
branched along the union of six lines tangent to a common conic.

                     if and only if three non-adjacent nodes in the Kummer 
plane are co-linear. (Birkenhake, Wilhelm, 2003). We can identify the 
co-linear points in the Kummer plane to the corresponding Goepel 
group. 

<latexit sha1_base64="IVSsfCnjwT/u933ayBRE/MH3jik=">AAAB/nicbVDLSgMxFL1TX7W+RsWVm8EitJsyI4oui92IbirYB7RDyaRpG5pkhiQjlKHgr7hxoYhbv8Odf2OmnYW2HggczrmXe3KCiFGlXffbyq2srq1v5DcLW9s7u3v2/kFThbHEpIFDFsp2gBRhVJCGppqRdiQJ4gEjrWBcS/3WI5GKhuJBTyLiczQUdEAx0kbq2Ud3MS/dIlzqcqRHGLGkNi2Xe3bRrbgzOMvEy0gRMtR79le3H+KYE6ExQ0p1PDfSfoKkppiRaaEbKxIhPEZD0jFUIE6Un8ziT51To/SdQSjNE9qZqb83EsSVmvDATKYh1aKXiv95nVgPrvyEiijWROD5oUHMHB06aRdOn0qCNZsYgrCkJquDR0girE1jBVOCt/jlZdI8q3gXFff+vFi9zurIwzGcQAk8uIQq3EAdGoAhgWd4hTfryXqx3q2P+WjOynYO4Q+szx/qGpTP</latexit>

Kum(Jac(C))

<latexit sha1_base64="mlIUbB/MHknzI6GoTo7OKOux1yM=">AAACDHicbVDLSgMxFL1TX7W+qi7dBItQN2VGKrosdlNcVbC10BmGTJppQzOZIckIZegHuPFX3LhQxK0f4M6/MX0g2nogcDjnXHLvCRLOlLbtLyu3srq2vpHfLGxt7+zuFfcP2ipOJaEtEvNYdgKsKGeCtjTTnHYSSXEUcHoXDOsT/+6eSsVicatHCfUi3BcsZARrI/nF0jUmZTfCekAwz+pj3z51mUA/SmPsV03KrthToGXizEkJ5mj6xU+3F5M0okITjpXqOnaivQxLzQin44KbKppgMsR92jVU4IgqL5seM0YnRumhMJbmCY2m6u+JDEdKjaLAJCdLqkVvIv7ndVMdXnoZE0mqqSCzj8KUIx2jSTOoxyQlmo8MwUQysysiAywx0aa/ginBWTx5mbTPKs55xb6plmpX8zrycATHUAYHLqAGDWhCCwg8wBO8wKv1aD1bb9b7LJqz5jOH8AfWxze5vZrI</latexit>

Jac(C0) 2 H4



  Components of   
<latexit sha1_base64="hC2BM7+P0SRDpCdajLfMvufQNdk=">AAACEXicbZDLSgMxFIYzXmu9VV26CRahbupMqeiy6MIuK9gLdMpwJk3b0CQzJBmhDH0FN76KGxeKuHXnzrcxvSy09YfAz3fOIef8YcyZNq777aysrq1vbGa2sts7u3v7uYPDho4SRWidRDxSrRA05UzSumGG01asKIiQ02Y4vJnUmw9UaRbJezOKaUdAX7IeI2AsCnIFX4AZEOBpdRyUsc8knpIwtODcvwUhICgVSmdBLu8W3anwsvHmJo/mqgW5L78bkURQaQgHrdueG5tOCsowwuk46yeaxkCG0KdtayUIqjvp9KIxPrWki3uRsk8aPKW/J1IQWo9EaDsn2+rF2gT+V2snpnfVSZmME0MlmX3USzg2EZ7Eg7tMUWL4yBogitldMRmAAmJsiFkbgrd48rJplIreRdG9K+cr1/M4MugYnaAC8tAlqqAqqqE6IugRPaNX9OY8OS/Ou/Mxa11x5jNH6I+czx+4QJxH</latexit>

H4 2 H/�2(2)



Legendre Pencil
The two-parameter twisted Legendre pencil is a double sextic 
surface of Picard rank 18 given by

The branch locus consists of six lines, one of which is coincident with two different pairs 
of lines. The pencil of lines through the point                                          induces an elliptic 
fibration on  

<latexit sha1_base64="kh3375+yiKoEh3r1A+qZnpUigCA=">AAAB8nicbVDLSsNAFL2pr1pfVZduBovgqiSi6LLoxmUF+4A2lMl00g6dTMLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wSTu9zvPHFtRKwecZpwP6IjJULBKFqp148ojhmVWXc2qNbcujsHWSVeQWpQoDmofvWHMUsjrpBJakzPcxP0M6pRMMlnlX5qeELZhI54z1JFI278bB55Rs6sMiRhrO1TSObq742MRsZMo8BO5hHNspeL/3m9FMMbPxMqSZErtvgoTCXBmOT3k6HQnKGcWkKZFjYrYWOqKUPbUsWW4C2fvEraF3Xvqu4+XNYat0UdZTiBUzgHD66hAffQhBYwiOEZXuHNQefFeXc+FqMlp9g5hj9wPn8AlJORcg==</latexit>X

<latexit sha1_base64="lEQTk8XvfTZ7lvxWszLei9kQqgo="></latexit>

X : y2 = z0z1(z0 � z1)(z0 � z2)(z
2
2 + 2⇢1z1z2 + ⇢22z

2
1), with ⇢1, ⇢2 2 Q

<latexit sha1_base64="VTVAwbIjE6CoVdm6ww9phziZcoM=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1gEV2VSFKUgFN24rGAfkIYwmU7aoZNJmJkIbSj4K25cKOLW73Dn3zhts9DWAxcO59zLvfcECWdKI/RtFVZW19Y3ipulre2d3T17/6Cl4lQS2iQxj2UnwIpyJmhTM81pJ5EURwGn7WB4O/Xbj1QqFosHPUqoF+G+YCEjWBvJt4/csY9qY98xVfWuXaeGasjz7TKqoBngMnFyUgY5Gr791e3FJI2o0IRjpVwHJdrLsNSMcDopdVNFE0yGuE9dQwWOqPKy2fkTeGqUHgxjaUpoOFN/T2Q4UmoUBaYzwnqgFr2p+J/npjq88jImklRTQeaLwpRDHcNpFrDHJCWajwzBRDJzKyQDLDHRJrGSCcFZfHmZtKoV56KC7s/L9Zs8jiI4BifgDDjgEtTBHWiAJiAgA8/gFbxZT9aL9W59zFsLVj5zCP7A+vwBUOqTxQ==</latexit>

[z0 : z1 : z2] = [1 : 0 : 0]



Legendre Pencil
                        is birational to the double quadric surface obtained as a certain double cover  
branched along a locus of bidegree (4,4) in            .  Projecting to       gives an elliptic 
fibration. We utilize a more complicated fibration.   

<latexit sha1_base64="Z4QwhVfrNGwHN/nNLuA8Y8Ng35U=">AAACD3icbVDLSsNAFJ34rPUVdelmsCh1U5Ki6LIoguCmgn1AE8JkOm2HzkzCzEQooX/gxl9x40IRt27d+TdO2ixq64ELh3Pu5d57wphRpR3nx1paXlldWy9sFDe3tnd27b39pooSiUkDRyyS7RApwqggDU01I+1YEsRDRlrh8DrzW49EKhqJBz2Kic9RX9AexUgbKbBP7hJe9jjSA4xYejMOXE9TThSc1aqngV1yKs4EcJG4OSmBHPXA/va6EU44ERozpFTHdWLtp0hqihkZF71EkRjhIeqTjqECmZ1+OvlnDI+N0oW9SJoSGk7U2YkUcaVGPDSd2ZVq3svE/7xOonuXfkpFnGgi8HRRL2FQRzALB3apJFizkSEIS2puhXiAJMLaRFg0IbjzLy+SZrXinlec+7NS7SqPowAOwREoAxdcgBq4BXXQABg8gRfwBt6tZ+vV+rA+p61LVj5zAP7A+voFfo6cTg==</latexit>

Kum(E1 ⇥ E2)

Choosing the even eights on       as the branch locus of a double cover yields 
new K3 surfaces.  Alternatively, we quotient by a Nikulin involution produced 
by translation by 2-torsion section.

<latexit sha1_base64="kh3375+yiKoEh3r1A+qZnpUigCA=">AAAB8nicbVDLSsNAFL2pr1pfVZduBovgqiSi6LLoxmUF+4A2lMl00g6dTMLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wSTu9zvPHFtRKwecZpwP6IjJULBKFqp148ojhmVWXc2qNbcujsHWSVeQWpQoDmofvWHMUsjrpBJakzPcxP0M6pRMMlnlX5qeELZhI54z1JFI278bB55Rs6sMiRhrO1TSObq742MRsZMo8BO5hHNspeL/3m9FMMbPxMqSZErtvgoTCXBmOT3k6HQnKGcWkKZFjYrYWOqKUPbUsWW4C2fvEraF3Xvqu4+XNYat0UdZTiBUzgHD66hAffQhBYwiOEZXuHNQefFeXc+FqMlp9g5hj9wPn8AlJORcg==</latexit>X

<latexit sha1_base64="vck16uIXvqYJQvlPuhbbeANrWMw=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL0G5KIooui92IbirYB7QhTKbTdujMJMxMhBKy8VfcuFDErZ/hzr9x0mahrQcuHM65l3vvCSJGlXacb6uwsrq2vlHcLG1t7+zu2fsHbRXGEpMWDlkouwFShFFBWppqRrqRJIgHjHSCSSPzO49EKhqKBz2NiMfRSNAhxUgbybeP7mJeuUW40udIjzFiSSP1nWrVt8tOzZkBLhM3J2WQo+nbX/1BiGNOhMYMKdVznUh7CZKaYkbSUj9WJEJ4gkakZ6hAnCgvmT2QwlOjDOAwlKaEhjP190SCuFJTHpjO7Ey16GXif14v1sMrL6EiijUReL5oGDOoQ5ilAQdUEqzZ1BCEJTW3QjxGEmFtMiuZENzFl5dJ+6zmXtSc+/Ny/TqPowiOwQmoABdcgjq4AU3QAhik4Bm8gjfryXqx3q2PeWvBymcOwR9Ynz8cwZVy</latexit>

Kum(Jac(C0))
<latexit sha1_base64="Z4QwhVfrNGwHN/nNLuA8Y8Ng35U=">AAACD3icbVDLSsNAFJ34rPUVdelmsCh1U5Ki6LIoguCmgn1AE8JkOm2HzkzCzEQooX/gxl9x40IRt27d+TdO2ixq64ELh3Pu5d57wphRpR3nx1paXlldWy9sFDe3tnd27b39pooSiUkDRyyS7RApwqggDU01I+1YEsRDRlrh8DrzW49EKhqJBz2Kic9RX9AexUgbKbBP7hJe9jjSA4xYejMOXE9TThSc1aqngV1yKs4EcJG4OSmBHPXA/va6EU44ERozpFTHdWLtp0hqihkZF71EkRjhIeqTjqECmZ1+OvlnDI+N0oW9SJoSGk7U2YkUcaVGPDSd2ZVq3svE/7xOonuXfkpFnGgi8HRRL2FQRzALB3apJFizkSEIS2puhXiAJMLaRFg0IbjzLy+SZrXinlec+7NS7SqPowAOwREoAxdcgBq4BXXQABg8gRfwBt6tZ+vV+rA+p61LVj5zAP7A+voFfo6cTg==</latexit>

Kum(E1 ⇥ E2)
<latexit sha1_base64="Z4QwhVfrNGwHN/nNLuA8Y8Ng35U=">AAACD3icbVDLSsNAFJ34rPUVdelmsCh1U5Ki6LIoguCmgn1AE8JkOm2HzkzCzEQooX/gxl9x40IRt27d+TdO2ixq64ELh3Pu5d57wphRpR3nx1paXlldWy9sFDe3tnd27b39pooSiUkDRyyS7RApwqggDU01I+1YEsRDRlrh8DrzW49EKhqJBz2Kic9RX9AexUgbKbBP7hJe9jjSA4xYejMOXE9TThSc1aqngV1yKs4EcJG4OSmBHPXA/va6EU44ERozpFTHdWLtp0hqihkZF71EkRjhIeqTjqECmZ1+OvlnDI+N0oW9SJoSGk7U2YkUcaVGPDSd2ZVq3svE/7xOonuXfkpFnGgi8HRRL2FQRzALB3apJFizkSEIS2puhXiAJMLaRFg0IbjzLy+SZrXinlec+7NS7SqPowAOwREoAxdcgBq4BXXQABg8gRfwBt6tZ+vV+rA+p61LVj5zAP7A+voFfo6cTg==</latexit>

Kum(E1 ⇥ E2)
<latexit sha1_base64="kh3375+yiKoEh3r1A+qZnpUigCA=">AAAB8nicbVDLSsNAFL2pr1pfVZduBovgqiSi6LLoxmUF+4A2lMl00g6dTMLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wSTu9zvPHFtRKwecZpwP6IjJULBKFqp148ojhmVWXc2qNbcujsHWSVeQWpQoDmofvWHMUsjrpBJakzPcxP0M6pRMMlnlX5qeELZhI54z1JFI278bB55Rs6sMiRhrO1TSObq742MRsZMo8BO5hHNspeL/3m9FMMbPxMqSZErtvgoTCXBmOT3k6HQnKGcWkKZFjYrYWOqKUPbUsWW4C2fvEraF3Xvqu4+XNYat0UdZTiBUzgHD66hAffQhBYwiOEZXuHNQefFeXc+FqMlp9g5hj9wPn8AlJORcg==</latexit>X

<latexit sha1_base64="k+GYqvd9uyYRv0GKbv44BLT0klU=">AAACCHicbVBNS8NAEN34WetX1KMHF4vgqSSi6LHoxWMF+wFNLJvtpl262YTdiVBCj178K148KOLVn+DNf+OmzaG2Phh4vDfDzLwgEVyD4/xYS8srq2vrpY3y5tb2zq69t9/Ucaooa9BYxKodEM0El6wBHARrJ4qRKBCsFQxvcr/1yJTmsbyHUcL8iPQlDzklYKSufeRFBAZBkNXHD64HPGIaz0pdu+JUnQnwInELUkEF6l372+vFNI2YBCqI1h3XScDPiAJOBRuXvVSzhNAh6bOOoZKYjX42eWSMT4zSw2GsTEnAE3V2IiOR1qMoMJ35jXrey8X/vE4K4ZWfcZmkwCSdLgpTgSHGeSq4xxWjIEaGEKq4uRXTAVGEgsmubEJw519eJM2zqntRde7OK7XrIo4SOkTH6BS56BLV0C2qowai6Am9oDf0bj1br9aH9TltXbKKmQP0B9bXL7c4mcU=</latexit>

P1 ⇥ P1

The double sextic associated with                         defines an elliptic fibration. We utilize a 
more complicated fibration.       

<latexit sha1_base64="XTdqACUU1jLhlgyw7IYZH8D9sRM=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclUQUXRbduKxgH9DEMplO26GTSZi5EUrob7hxoYhbf8adf+OkzUJbDwwczrmXe+aEiRQGXffbWVldW9/YLG2Vt3d29/YrB4ctE6ea8SaLZaw7ITVcCsWbKFDyTqI5jULJ2+H4NvfbT1wbEasHnCQ8iOhQiYFgFK3k+xHFURhmjemj16tU3Zo7A1kmXkGqUKDRq3z5/ZilEVfIJDWm67kJBhnVKJjk07KfGp5QNqZD3rVU0YibIJtlnpJTq/TJINb2KSQz9fdGRiNjJlFoJ/OMZtHLxf+8boqD6yATKkmRKzY/NEglwZjkBZC+0JyhnFhCmRY2K2EjqilDW1PZluAtfnmZtM5r3mXNvb+o1m+KOkpwDCdwBh5cQR3uoAFNYJDAM7zCm5M6L8678zEfXXGKnSP4A+fzB+bikZc=</latexit>

P1

<latexit sha1_base64="vck16uIXvqYJQvlPuhbbeANrWMw=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL0G5KIooui92IbirYB7QhTKbTdujMJMxMhBKy8VfcuFDErZ/hzr9x0mahrQcuHM65l3vvCSJGlXacb6uwsrq2vlHcLG1t7+zu2fsHbRXGEpMWDlkouwFShFFBWppqRrqRJIgHjHSCSSPzO49EKhqKBz2NiMfRSNAhxUgbybeP7mJeuUW40udIjzFiSSP1nWrVt8tOzZkBLhM3J2WQo+nbX/1BiGNOhMYMKdVznUh7CZKaYkbSUj9WJEJ4gkakZ6hAnCgvmT2QwlOjDOAwlKaEhjP190SCuFJTHpjO7Ey16GXif14v1sMrL6EiijUReL5oGDOoQ5ilAQdUEqzZ1BCEJTW3QjxGEmFtMiuZENzFl5dJ+6zmXtSc+/Ny/TqPowiOwQmoABdcgjq4AU3QAhik4Bm8gjfryXqx3q2PeWvBymcOwR9Ynz8cwZVy</latexit>

Kum(Jac(C0))

<latexit sha1_base64="pNpgm+3G1uCx3EpjkTou6V8w69g=">AAACAXicbVDLSgMxFM3UV62vUTeCm2AR202ZEUWXxW5ENxXsA9phyKRpG5pkhiQjlKFu/BU3LhRx61+482/MtLPQ1gMXDufcy733BBGjSjvOt5VbWl5ZXcuvFzY2t7Z37N29pgpjiUkDhyyU7QApwqggDU01I+1IEsQDRlrBqJb6rQciFQ3FvR5HxONoIGifYqSN5NsHtzEv3SBc6nKkhxixpDbxnZNy2beLTsWZAi4SNyNFkKHu21/dXohjToTGDCnVcZ1IewmSmmJGJoVurEiE8AgNSMdQgThRXjL9YAKPjdKD/VCaEhpO1d8TCeJKjXlgOtM71byXiv95nVj3L72EiijWRODZon7MoA5hGgfsUUmwZmNDEJbU3ArxEEmEtQmtYEJw519eJM3Tintece7OitWrLI48OARHoARccAGq4BrUQQNg8AiewSt4s56sF+vd+pi15qxsZh/8gfX5A4TllaM=</latexit>

Kum(Jac(C0
0))

<latexit sha1_base64="vck16uIXvqYJQvlPuhbbeANrWMw=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL0G5KIooui92IbirYB7QhTKbTdujMJMxMhBKy8VfcuFDErZ/hzr9x0mahrQcuHM65l3vvCSJGlXacb6uwsrq2vlHcLG1t7+zu2fsHbRXGEpMWDlkouwFShFFBWppqRrqRJIgHjHSCSSPzO49EKhqKBz2NiMfRSNAhxUgbybeP7mJeuUW40udIjzFiSSP1nWrVt8tOzZkBLhM3J2WQo+nbX/1BiGNOhMYMKdVznUh7CZKaYkbSUj9WJEJ4gkakZ6hAnCgvmT2QwlOjDOAwlKaEhjP190SCuFJTHpjO7Ey16GXif14v1sMrL6EiijUReL5oGDOoQ5ilAQdUEqzZ1BCEJTW3QjxGEmFtMiuZENzFl5dJ+6zmXtSc+/Ny/TqPowiOwQmoABdcgjq4AU3QAhik4Bm8gjfryXqx3q2PeWvBymcOwR9Ynz8cwZVy</latexit>

Kum(Jac(C0))

<latexit sha1_base64="Z4QwhVfrNGwHN/nNLuA8Y8Ng35U=">AAACD3icbVDLSsNAFJ34rPUVdelmsCh1U5Ki6LIoguCmgn1AE8JkOm2HzkzCzEQooX/gxl9x40IRt27d+TdO2ixq64ELh3Pu5d57wphRpR3nx1paXlldWy9sFDe3tnd27b39pooSiUkDRyyS7RApwqggDU01I+1YEsRDRlrh8DrzW49EKhqJBz2Kic9RX9AexUgbKbBP7hJe9jjSA4xYejMOXE9TThSc1aqngV1yKs4EcJG4OSmBHPXA/va6EU44ERozpFTHdWLtp0hqihkZF71EkRjhIeqTjqECmZ1+OvlnDI+N0oW9SJoSGk7U2YkUcaVGPDSd2ZVq3svE/7xOonuXfkpFnGgi8HRRL2FQRzALB3apJFizkSEIS2puhXiAJMLaRFg0IbjzLy+SZrXinlec+7NS7SqPowAOwREoAxdcgBq4BXXQABg8gRfwBt6tZ+vV+rA+p61LVj5zAP7A+voFfo6cTg==</latexit>

Kum(E1 ⇥ E2)

<latexit sha1_base64="pNpgm+3G1uCx3EpjkTou6V8w69g=">AAACAXicbVDLSgMxFM3UV62vUTeCm2AR202ZEUWXxW5ENxXsA9phyKRpG5pkhiQjlKFu/BU3LhRx61+482/MtLPQ1gMXDufcy733BBGjSjvOt5VbWl5ZXcuvFzY2t7Z37N29pgpjiUkDhyyU7QApwqggDU01I+1IEsQDRlrBqJb6rQciFQ3FvR5HxONoIGifYqSN5NsHtzEv3SBc6nKkhxixpDbxnZNy2beLTsWZAi4SNyNFkKHu21/dXohjToTGDCnVcZ1IewmSmmJGJoVurEiE8AgNSMdQgThRXjL9YAKPjdKD/VCaEhpO1d8TCeJKjXlgOtM71byXiv95nVj3L72EiijWRODZon7MoA5hGgfsUUmwZmNDEJbU3ArxEEmEtQmtYEJw519eJM3Tintece7OitWrLI48OARHoARccAGq4BrUQQNg8AiewSt4s56sF+vd+pi15qxsZh/8gfX5A4TllaM=</latexit>

Kum(Jac(C0
0))

<latexit sha1_base64="Z4QwhVfrNGwHN/nNLuA8Y8Ng35U=">AAACD3icbVDLSsNAFJ34rPUVdelmsCh1U5Ki6LIoguCmgn1AE8JkOm2HzkzCzEQooX/gxl9x40IRt27d+TdO2ixq64ELh3Pu5d57wphRpR3nx1paXlldWy9sFDe3tnd27b39pooSiUkDRyyS7RApwqggDU01I+1YEsRDRlrh8DrzW49EKhqJBz2Kic9RX9AexUgbKbBP7hJe9jjSA4xYejMOXE9TThSc1aqngV1yKs4EcJG4OSmBHPXA/va6EU44ERozpFTHdWLtp0hqihkZF71EkRjhIeqTjqECmZ1+OvlnDI+N0oW9SJoSGk7U2YkUcaVGPDSd2ZVq3svE/7xOonuXfkpFnGgi8HRRL2FQRzALB3apJFizkSEIS2puhXiAJMLaRFg0IbjzLy+SZrXinlec+7NS7SqPowAOwREoAxdcgBq4BXXQABg8gRfwBt6tZ+vV+rA+p61LVj5zAP7A+voFfo6cTg==</latexit>

Kum(E1 ⇥ E2)

<latexit sha1_base64="kh3375+yiKoEh3r1A+qZnpUigCA=">AAAB8nicbVDLSsNAFL2pr1pfVZduBovgqiSi6LLoxmUF+4A2lMl00g6dTMLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wSTu9zvPHFtRKwecZpwP6IjJULBKFqp148ojhmVWXc2qNbcujsHWSVeQWpQoDmofvWHMUsjrpBJakzPcxP0M6pRMMlnlX5qeELZhI54z1JFI278bB55Rs6sMiRhrO1TSObq742MRsZMo8BO5hHNspeL/3m9FMMbPxMqSZErtvgoTCXBmOT3k6HQnKGcWkKZFjYrYWOqKUPbUsWW4C2fvEraF3Xvqu4+XNYat0UdZTiBUzgHD66hAffQhBYwiOEZXuHNQefFeXc+FqMlp9g5hj9wPn8AlJORcg==</latexit>X



Results/Outlook 

• We computed normal forms for                           ,                          , and                                                  
as quartic hyper surfaces, double quadric surfaces, double sextic surfaces, and 
Jacobian elliptic surfaces. 

• A correspondence from a variety X to a variety Y is taken to be a subset Z of      
such that Z is finite and surjective over each component of X. The double coverings 
we constructed define correspondences between                           and       , and       
and    

<latexit sha1_base64="nJKSQ6P8C/Ygz2WL1arp0gb1sZk=">AAAB8HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0WPRi8cK9os2lM120y7dTcLuRCihv8KLB0W8+nO8+W/ctjlo64OBx3szzMwLEikMuu63U1hb39jcKm6Xdnb39g/Kh0dNE6ea8QaLZazbATVciog3UKDk7URzqgLJW8H4bua3nrg2Io4ecZJwX9FhJELBKFqp0+6hUNyQTr9ccavuHGSVeDmpQI56v/zVG8QsVTxCJqkxXc9N0M+oRsEkn5Z6qeEJZWM65F1LI2rX+Nn84Ck5s8qAhLG2FSGZq78nMqqMmajAdiqKI7PszcT/vG6K4Y2fiShJkUdssShMJcGYzL4nA6E5QzmxhDIt7K2EjaimDG1GJRuCt/zyKmleVL2rqvtwWand5nEU4QRO4Rw8uIYa3EMdGsBAwTO8wpujnRfn3flYtBacfOYY/sD5/AFrC5An</latexit>

X ⇥ Y

<latexit sha1_base64="vck16uIXvqYJQvlPuhbbeANrWMw=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL0G5KIooui92IbirYB7QhTKbTdujMJMxMhBKy8VfcuFDErZ/hzr9x0mahrQcuHM65l3vvCSJGlXacb6uwsrq2vlHcLG1t7+zu2fsHbRXGEpMWDlkouwFShFFBWppqRrqRJIgHjHSCSSPzO49EKhqKBz2NiMfRSNAhxUgbybeP7mJeuUW40udIjzFiSSP1nWrVt8tOzZkBLhM3J2WQo+nbX/1BiGNOhMYMKdVznUh7CZKaYkbSUj9WJEJ4gkakZ6hAnCgvmT2QwlOjDOAwlKaEhjP190SCuFJTHpjO7Ey16GXif14v1sMrL6EiijUReL5oGDOoQ5ilAQdUEqzZ1BCEJTW3QjxGEmFtMiuZENzFl5dJ+6zmXtSc+/Ny/TqPowiOwQmoABdcgjq4AU3QAhik4Bm8gjfryXqx3q2PeWvBymcOwR9Ynz8cwZVy</latexit>

Kum(Jac(C0))
<latexit sha1_base64="Z4QwhVfrNGwHN/nNLuA8Y8Ng35U=">AAACD3icbVDLSsNAFJ34rPUVdelmsCh1U5Ki6LIoguCmgn1AE8JkOm2HzkzCzEQooX/gxl9x40IRt27d+TdO2ixq64ELh3Pu5d57wphRpR3nx1paXlldWy9sFDe3tnd27b39pooSiUkDRyyS7RApwqggDU01I+1YEsRDRlrh8DrzW49EKhqJBz2Kic9RX9AexUgbKbBP7hJe9jjSA4xYejMOXE9TThSc1aqngV1yKs4EcJG4OSmBHPXA/va6EU44ERozpFTHdWLtp0hqihkZF71EkRjhIeqTjqECmZ1+OvlnDI+N0oW9SJoSGk7U2YkUcaVGPDSd2ZVq3svE/7xOonuXfkpFnGgi8HRRL2FQRzALB3apJFizkSEIS2puhXiAJMLaRFg0IbjzLy+SZrXinlec+7NS7SqPowAOwREoAxdcgBq4BXXQABg8gRfwBt6tZ+vV+rA+p61LVj5zAP7A+voFfo6cTg==</latexit>

Kum(E1 ⇥ E2)
<latexit sha1_base64="kh3375+yiKoEh3r1A+qZnpUigCA=">AAAB8nicbVDLSsNAFL2pr1pfVZduBovgqiSi6LLoxmUF+4A2lMl00g6dTMLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wSTu9zvPHFtRKwecZpwP6IjJULBKFqp148ojhmVWXc2qNbcujsHWSVeQWpQoDmofvWHMUsjrpBJakzPcxP0M6pRMMlnlX5qeELZhI54z1JFI278bB55Rs6sMiRhrO1TSObq742MRsZMo8BO5hHNspeL/3m9FMMbPxMqSZErtvgoTCXBmOT3k6HQnKGcWkKZFjYrYWOqKUPbUsWW4C2fvEraF3Xvqu4+XNYat0UdZTiBUzgHD66hAffQhBYwiOEZXuHNQefFeXc+FqMlp9g5hj9wPn8AlJORcg==</latexit>X

<latexit sha1_base64="vck16uIXvqYJQvlPuhbbeANrWMw=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL0G5KIooui92IbirYB7QhTKbTdujMJMxMhBKy8VfcuFDErZ/hzr9x0mahrQcuHM65l3vvCSJGlXacb6uwsrq2vlHcLG1t7+zu2fsHbRXGEpMWDlkouwFShFFBWppqRrqRJIgHjHSCSSPzO49EKhqKBz2NiMfRSNAhxUgbybeP7mJeuUW40udIjzFiSSP1nWrVt8tOzZkBLhM3J2WQo+nbX/1BiGNOhMYMKdVznUh7CZKaYkbSUj9WJEJ4gkakZ6hAnCgvmT2QwlOjDOAwlKaEhjP190SCuFJTHpjO7Ey16GXif14v1sMrL6EiijUReL5oGDOoQ5ilAQdUEqzZ1BCEJTW3QjxGEmFtMiuZENzFl5dJ+6zmXtSc+/Ny/TqPowiOwQmoABdcgjq4AU3QAhik4Bm8gjfryXqx3q2PeWvBymcOwR9Ynz8cwZVy</latexit>

Kum(Jac(C0))
<latexit sha1_base64="Z4QwhVfrNGwHN/nNLuA8Y8Ng35U=">AAACD3icbVDLSsNAFJ34rPUVdelmsCh1U5Ki6LIoguCmgn1AE8JkOm2HzkzCzEQooX/gxl9x40IRt27d+TdO2ixq64ELh3Pu5d57wphRpR3nx1paXlldWy9sFDe3tnd27b39pooSiUkDRyyS7RApwqggDU01I+1YEsRDRlrh8DrzW49EKhqJBz2Kic9RX9AexUgbKbBP7hJe9jjSA4xYejMOXE9TThSc1aqngV1yKs4EcJG4OSmBHPXA/va6EU44ERozpFTHdWLtp0hqihkZF71EkRjhIeqTjqECmZ1+OvlnDI+N0oW9SJoSGk7U2YkUcaVGPDSd2ZVq3svE/7xOonuXfkpFnGgi8HRRL2FQRzALB3apJFizkSEIS2puhXiAJMLaRFg0IbjzLy+SZrXinlec+7NS7SqPowAOwREoAxdcgBq4BXXQABg8gRfwBt6tZ+vV+rA+p61LVj5zAP7A+voFfo6cTg==</latexit>

Kum(E1 ⇥ E2)

<latexit sha1_base64="kh3375+yiKoEh3r1A+qZnpUigCA=">AAAB8nicbVDLSsNAFL2pr1pfVZduBovgqiSi6LLoxmUF+4A2lMl00g6dTMLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wSTu9zvPHFtRKwecZpwP6IjJULBKFqp148ojhmVWXc2qNbcujsHWSVeQWpQoDmofvWHMUsjrpBJakzPcxP0M6pRMMlnlX5qeELZhI54z1JFI278bB55Rs6sMiRhrO1TSObq742MRsZMo8BO5hHNspeL/3m9FMMbPxMqSZErtvgoTCXBmOT3k6HQnKGcWkKZFjYrYWOqKUPbUsWW4C2fvEraF3Xvqu4+XNYat0UdZTiBUzgHD66hAffQhBYwiOEZXuHNQefFeXc+FqMlp9g5hj9wPn8AlJORcg==</latexit>X <latexit sha1_base64="kh3375+yiKoEh3r1A+qZnpUigCA=">AAAB8nicbVDLSsNAFL2pr1pfVZduBovgqiSi6LLoxmUF+4A2lMl00g6dTMLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wSTu9zvPHFtRKwecZpwP6IjJULBKFqp148ojhmVWXc2qNbcujsHWSVeQWpQoDmofvWHMUsjrpBJakzPcxP0M6pRMMlnlX5qeELZhI54z1JFI278bB55Rs6sMiRhrO1TSObq742MRsZMo8BO5hHNspeL/3m9FMMbPxMqSZErtvgoTCXBmOT3k6HQnKGcWkKZFjYrYWOqKUPbUsWW4C2fvEraF3Xvqu4+XNYat0UdZTiBUzgHD66hAffQhBYwiOEZXuHNQefFeXc+FqMlp9g5hj9wPn8AlJORcg==</latexit>X

• Using the tools developed in (Malmendier, Sung, 2019) and (Braeger, Malmendier, Sung, 
2020), we aim to count the number of rational points on these K3 surfaces using character sums. 

• The correspondences imply isomorphisms between 4-dimensional Galois representations related 
to the transcendental lattice of the K3 surface X (on the one hand) and the abelian surfaces 
involved on the other.

<latexit sha1_base64="vck16uIXvqYJQvlPuhbbeANrWMw=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL0G5KIooui92IbirYB7QhTKbTdujMJMxMhBKy8VfcuFDErZ/hzr9x0mahrQcuHM65l3vvCSJGlXacb6uwsrq2vlHcLG1t7+zu2fsHbRXGEpMWDlkouwFShFFBWppqRrqRJIgHjHSCSSPzO49EKhqKBz2NiMfRSNAhxUgbybeP7mJeuUW40udIjzFiSSP1nWrVt8tOzZkBLhM3J2WQo+nbX/1BiGNOhMYMKdVznUh7CZKaYkbSUj9WJEJ4gkakZ6hAnCgvmT2QwlOjDOAwlKaEhjP190SCuFJTHpjO7Ey16GXif14v1sMrL6EiijUReL5oGDOoQ5ilAQdUEqzZ1BCEJTW3QjxGEmFtMiuZENzFl5dJ+6zmXtSc+/Ny/TqPowiOwQmoABdcgjq4AU3QAhik4Bm8gjfryXqx3q2PeWvBymcOwR9Ynz8cwZVy</latexit>

Kum(Jac(C0))
<latexit sha1_base64="Z4QwhVfrNGwHN/nNLuA8Y8Ng35U=">AAACD3icbVDLSsNAFJ34rPUVdelmsCh1U5Ki6LIoguCmgn1AE8JkOm2HzkzCzEQooX/gxl9x40IRt27d+TdO2ixq64ELh3Pu5d57wphRpR3nx1paXlldWy9sFDe3tnd27b39pooSiUkDRyyS7RApwqggDU01I+1YEsRDRlrh8DrzW49EKhqJBz2Kic9RX9AexUgbKbBP7hJe9jjSA4xYejMOXE9TThSc1aqngV1yKs4EcJG4OSmBHPXA/va6EU44ERozpFTHdWLtp0hqihkZF71EkRjhIeqTjqECmZ1+OvlnDI+N0oW9SJoSGk7U2YkUcaVGPDSd2ZVq3svE/7xOonuXfkpFnGgi8HRRL2FQRzALB3apJFizkSEIS2puhXiAJMLaRFg0IbjzLy+SZrXinlec+7NS7SqPowAOwREoAxdcgBq4BXXQABg8gRfwBt6tZ+vV+rA+p61LVj5zAP7A+voFfo6cTg==</latexit>

Kum(E1 ⇥ E2)
<latexit sha1_base64="Z4QwhVfrNGwHN/nNLuA8Y8Ng35U=">AAACD3icbVDLSsNAFJ34rPUVdelmsCh1U5Ki6LIoguCmgn1AE8JkOm2HzkzCzEQooX/gxl9x40IRt27d+TdO2ixq64ELh3Pu5d57wphRpR3nx1paXlldWy9sFDe3tnd27b39pooSiUkDRyyS7RApwqggDU01I+1YEsRDRlrh8DrzW49EKhqJBz2Kic9RX9AexUgbKbBP7hJe9jjSA4xYejMOXE9TThSc1aqngV1yKs4EcJG4OSmBHPXA/va6EU44ERozpFTHdWLtp0hqihkZF71EkRjhIeqTjqECmZ1+OvlnDI+N0oW9SJoSGk7U2YkUcaVGPDSd2ZVq3svE/7xOonuXfkpFnGgi8HRRL2FQRzALB3apJFizkSEIS2puhXiAJMLaRFg0IbjzLy+SZrXinlec+7NS7SqPowAOwREoAxdcgBq4BXXQABg8gRfwBt6tZ+vV+rA+p61LVj5zAP7A+voFfo6cTg==</latexit>

Kum(E1 ⇥ E2)
<latexit sha1_base64="kh3375+yiKoEh3r1A+qZnpUigCA=">AAAB8nicbVDLSsNAFL2pr1pfVZduBovgqiSi6LLoxmUF+4A2lMl00g6dTMLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wSTu9zvPHFtRKwecZpwP6IjJULBKFqp148ojhmVWXc2qNbcujsHWSVeQWpQoDmofvWHMUsjrpBJakzPcxP0M6pRMMlnlX5qeELZhI54z1JFI278bB55Rs6sMiRhrO1TSObq742MRsZMo8BO5hHNspeL/3m9FMMbPxMqSZErtvgoTCXBmOT3k6HQnKGcWkKZFjYrYWOqKUPbUsWW4C2fvEraF3Xvqu4+XNYat0UdZTiBUzgHD66hAffQhBYwiOEZXuHNQefFeXc+FqMlp9g5hj9wPn8AlJORcg==</latexit>X
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