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It is associated to a non-trivial flat B field taking values in H2(Γ,U(1))

WHAT IS DISCRETE TORSION?
[Vafa 1986, Vafa, Witten 1994]

In                          orbifold compactifications, 

it is the freedom to combine independent modular orbits

<latexit sha1_base64="hqJzxoykvXLeFBdzEX2BoZtbPzU=">AAACDXicbVDLSsNAFJ3UV62vqEs3g1VwVROR6rIgghulQl/YxDCZTNuhk0mYmQgl9Afc+CtuXCji1r07/8ZJm0WtHrhwOOde7r3HjxmVyrK+jcLC4tLySnG1tLa+sbllbu+0ZJQITJo4YpHo+EgSRjlpKqoY6cSCoNBnpO0PLzK//UCEpBFvqFFM3BD1Oe1RjJSWPPOgcR8cOyFSA99P78beNXQUDYmEM9qNZ5atijUB/EvsnJRBjrpnfjlBhJOQcIUZkrJrW7FyUyQUxYyMS04iSYzwEPVJV1OO9EY3nXwzhodaCWAvErq4ghN1diJFoZSj0Ned2Y1y3svE/7xuonrnbkp5nCjC8XRRL2FQRTCLBgZUEKzYSBOEBdW3QjxAAmGlAyzpEOz5l/+S1knFrlaqt6fl2mUeRxHsgX1wBGxwBmrgCtRBE2DwCJ7BK3gznowX4934mLYWjHxmF/yC8fkDPsGbtQ==</latexit>

T d/ZM → ZN

It determines the co-homology of the associated (smooth) Calabi-Yau



<latexit sha1_base64="DC5f4XOF+j0idY14sVFdpXIZd2k=">AAACGXicbVDLSsNAFJ34rPUVdelmsAgupCRSqhuhIILLCvaBTQg300k7dPJgZiKUkN9w46+4caGIS135N07aLrT1wMDhnHu5c46fcCaVZX0bS8srq2vrpY3y5tb2zq65t9+WcSoIbZGYx6Lrg6ScRbSlmOK0mwgKoc9pxx9dFX7ngQrJ4uhOjRPqhjCIWMAIKC15ppU5IaghAY7vc3yJnUAAyew8q+XYkWnoZQ7wZAj4FDs+VZB7ZsWqWhPgRWLPSAXN0PTMT6cfkzSkkSIcpOzZVqLcDIRihNO87KSSJkBGMKA9TSMIqXSzSbIcH2ulj4NY6BcpPFF/b2QQSjkOfT1ZxJDzXiH+5/VSFVy4GYuSVNGITA8FKccqxkVNuM8EJYqPNQEimP4rJkPQ3ShdZlmXYM9HXiTts6pdr9Zva5XG9ayOEjpER+gE2egcNdANaqIWIugRPaNX9GY8GS/Gu/ExHV0yZjsH6A+Mrx9wap/5</latexit>

Z =
1

4

∑

ω,ε

<latexit sha1_base64="gGxT1OlVfEve7WrFlRBPzs04QIo=">AAAB6HicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRC9CQASPCZgHJEuYnfQmY2Znl5lZIYR8gRcPinj1k7z5N06SPWhiQUNR1U13V5AIro3rfju5tfWNza38dmFnd2//oHh41NRxqhg2WCxi1Q6oRsElNgw3AtuJQhoFAlvB6Hbmt55QaR7LBzNO0I/oQPKQM2qsVL/pFUtu2Z2DrBIvIyXIUOsVv7r9mKURSsME1brjuYnxJ1QZzgROC91UY0LZiA6wY6mkEWp/Mj90Ss6s0idhrGxJQ+bq74kJjbQeR4HtjKgZ6mVvJv7ndVITXvsTLpPUoGSLRWEqiInJ7GvS5wqZEWNLKFPc3krYkCrKjM2mYEPwll9eJc2LslcpV+qXpepdFkceTuAUzsGDK6jCPdSgAQwQnuEV3pxH58V5dz4WrTknmzmGP3A+fwCRRozP</latexit>=
<latexit sha1_base64="LN/IUMhRUIYtffon8f17KWClfJg=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi1WPRi8cK9gPaUCbbTbt2sxt2N0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZemHCmjed9O4W19Y3NreJ2aWd3b/+gfHjU0jJVhDaJ5FJ1QtSUM0GbhhlOO4miGIectsPx7cxvP1GlmRQPZpLQIMahYBEjaKzU6iFPRtgvV7yqN4e7SvycVCBHo1/+6g0kSWMqDOGoddf3EhNkqAwjnE5LvVTTBMkYh7RrqcCY6iCbXzt1z6wycCOpbAnjztXfExnGWk/i0HbGaEZ62ZuJ/3nd1ETXQcZEkhoqyGJRlHLXSHf2ujtgihLDJ5YgUcze6pIRKiTGBlSyIfjLL6+S1kXVr1Vr95eV+k0eRxFO4BTOwYcrqMMdNKAJBB7hGV7hzZHOi/PufCxaC04+cwx/4Hz+AI8TjyM=</latexit>ω

<latexit sha1_base64="70lLMPLx7Mn8duaeTWcRM/zSQaw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF48VTFtoQ9lsN+3SzSbsToQS+hu8eFDEqz/Im//GbZuDVh8MPN6bYWZemEph0HW/nNLa+sbmVnm7srO7t39QPTxqmyTTjPsskYnuhtRwKRT3UaDk3VRzGoeSd8LJ7dzvPHJtRKIecJryIKYjJSLBKFrJ74cc6aBac+vuAuQv8QpSgwKtQfWzP0xYFnOFTFJjep6bYpBTjYJJPqv0M8NTyiZ0xHuWKhpzE+SLY2fkzCpDEiXalkKyUH9O5DQ2ZhqHtjOmODar3lz8z+tlGF0HuVBphlyx5aIokwQTMv+cDIXmDOXUEsq0sLcSNqaaMrT5VGwI3urLf0n7ou416o37y1rzpoijDCdwCufgwRU04Q5a4AMDAU/wAq+Ocp6dN+d92Vpyiplj+AXn4xvHaI6v</latexit>

ω

<latexit sha1_base64="03G51EMGbywGcHAR3h37vGPQOwc=">AAAB7HicbVBNS8NAEN3Ur1q/qh69LBbBU0lEqseCF48VTFtoQ9lsJ+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmOfg8kYnuhsyAFAp8FCihm2pgcSihE07u5n7nCbQRiXrEaQpBzEZKRIIztJLfDwHZoFpz6+4CdJ14BamRAq1B9as/THgWg0IumTE9z00xyJlGwSXMKv3MQMr4hI2gZ6liMZggXxw7oxdWGdIo0bYU0oX6eyJnsTHTOLSdMcOxWfXm4n9eL8PoNsiFSjMExZeLokxSTOj8czoUGjjKqSWMa2FvpXzMNONo86nYELzVl9dJ+6ruNeqNh+tas1nEUSZn5JxcEo/ckCa5Jy3iE04EeSav5M1Rzovz7nwsW0tOMXNK/sD5/AHGzo6t</latexit>

ω
<latexit sha1_base64="95yNT5q6YZkLiDFRn//D4YujtXE=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV2R6DHgxWME84BkCb2TSTJmdmaZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEsGN9f1vb219Y3Nru7BT3N3bPzgsHR03jUo1ZQ2qhNLtCA0TXLKG5VawdqIZxpFgrWh8O/NbT0wbruSDnSQsjHEo+YBTtE5qdlEkI+yVyn7Fn4OskiAnZchR75W+un1F05hJSwUa0wn8xIYZasupYNNiNzUsQTrGIes4KjFmJszm107JuVP6ZKC0K2nJXP09kWFszCSOXGeMdmSWvZn4n9dJ7eAmzLhMUsskXSwapIJYRWavkz7XjFoxcQSp5u5WQkeokVoXUNGFECy/vEqal5WgWqneX5VrtTyOApzCGVxAANdQgzuoQwMoPMIzvMKbp7wX7937WLSuefnMCfyB9/kDjnmPIQ==</latexit>ω

<latexit sha1_base64="eB8ZwXgiM78AA7GVP6gtkrWhsxU=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBiyURqR4LXjxWsB/QxjLZbtqlm03YnQgl9Gd48aCIV3+NN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1JwDDpVC8iQIl7ySaQxRI3g7GtzO//cS1EbF6wEnC/QiGSoSCAVqp2wOZjOAxu/Cm/XLFrbpz0FXi5aRCcjT65a/eIGZpxBUyCcZ0PTdBPwONgkk+LfVSwxNgYxjyrqUKIm78bH7ylJ5ZZUDDWNtSSOfq74kMImMmUWA7I8CRWfZm4n9eN8Xwxs+ESlLkii0WhamkGNPZ/3QgNGcoJ5YA08LeStkINDC0KZVsCN7yy6ukdVn1atXa/VWlXs/jKJITckrOiUeuSZ3ckQZpEkZi8kxeyZuDzovz7nwsWgtOPnNM/sD5/AHrjpEH</latexit>

ω→1

<latexit sha1_base64="03G51EMGbywGcHAR3h37vGPQOwc=">AAAB7HicbVBNS8NAEN3Ur1q/qh69LBbBU0lEqseCF48VTFtoQ9lsJ+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmOfg8kYnuhsyAFAp8FCihm2pgcSihE07u5n7nCbQRiXrEaQpBzEZKRIIztJLfDwHZoFpz6+4CdJ14BamRAq1B9as/THgWg0IumTE9z00xyJlGwSXMKv3MQMr4hI2gZ6liMZggXxw7oxdWGdIo0bYU0oX6eyJnsTHTOLSdMcOxWfXm4n9eL8PoNsiFSjMExZeLokxSTOj8czoUGjjKqSWMa2FvpXzMNONo86nYELzVl9dJ+6ruNeqNh+tas1nEUSZn5JxcEo/ckCa5Jy3iE04EeSav5M1Rzovz7nwsW0tOMXNK/sD5/AHGzo6t</latexit>

ω

<latexit sha1_base64="LrdOxDNXUHriGpk/x7Vf0elkffE=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI8BLx4jmgckS5idTJIhszPLTK8QlnyCFw+KePWLvPk3TpI9aLSgoajqprsrSqSw6PtfXmFtfWNzq7hd2tnd2z8oHx61rE4N402mpTadiFouheJNFCh5JzGcxpHk7WhyM/fbj9xYodUDThMexnSkxFAwik6676Hulyt+1V+A/CVBTiqQo9Evf/YGmqUxV8gktbYb+AmGGTUomOSzUi+1PKFsQke866iiMbdhtjh1Rs6cMiBDbVwpJAv150RGY2unceQ6Y4pju+rNxf+8borD6zATKkmRK7ZcNEwlQU3mf5OBMJyhnDpCmRHuVsLG1FCGLp2SCyFYffkvaV1Ug1q1dndZqdfzOIpwAqdwDgFcQR1uoQFNYDCCJ3iBV096z96b975sLXj5zDH8gvfxDWHhjeA=</latexit>→
<latexit sha1_base64="sLhI7K9/5sBXT+bYjdzBzgJGcbA=">AAAB6XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRPEU8OIxPvKAZAmzk95kyOzsMjMrhCV/4MWDIl79I2/+jZNkDxotaCiquunuChLBtXHdL6ewsrq2vlHcLG1t7+zulfcPWjpOFcMmi0WsOgHVKLjEpuFGYCdRSKNAYDsYX8/89iMqzWP5YCYJ+hEdSh5yRo2V7u6v+uWKW3XnIH+Jl5MK5Gj0y5+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+aXTsmJVQYkjJUtachc/TmR0UjrSRTYzoiakV72ZuJ/Xjc14aWfcZmkBiVbLApTQUxMZm+TAVfIjJhYQpni9lbCRlRRZmw4JRuCt/zyX9I6q3q1au32vFKv53EU4QiO4RQ8uIA63EADmsAghCd4gVdn7Dw7b877orXg5DOH8AvOxzcuS40k</latexit>

S :
<latexit sha1_base64="03G51EMGbywGcHAR3h37vGPQOwc=">AAAB7HicbVBNS8NAEN3Ur1q/qh69LBbBU0lEqseCF48VTFtoQ9lsJ+3SzSbsToQS+hu8eFDEqz/Im//GbZuDtj4YeLw3w8y8MJXCoOt+O6WNza3tnfJuZW//4PCoenzSNkmmOfg8kYnuhsyAFAp8FCihm2pgcSihE07u5n7nCbQRiXrEaQpBzEZKRIIztJLfDwHZoFpz6+4CdJ14BamRAq1B9as/THgWg0IumTE9z00xyJlGwSXMKv3MQMr4hI2gZ6liMZggXxw7oxdWGdIo0bYU0oX6eyJnsTHTOLSdMcOxWfXm4n9eL8PoNsiFSjMExZeLokxSTOj8czoUGjjKqSWMa2FvpXzMNONo86nYELzVl9dJ+6ruNeqNh+tas1nEUSZn5JxcEo/ckCa5Jy3iE04EeSav5M1Rzovz7nwsW0tOMXNK/sD5/AHGzo6t</latexit>

ω
<latexit sha1_base64="95yNT5q6YZkLiDFRn//D4YujtXE=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV2R6DHgxWME84BkCb2TSTJmdmaZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEsGN9f1vb219Y3Nru7BT3N3bPzgsHR03jUo1ZQ2qhNLtCA0TXLKG5VawdqIZxpFgrWh8O/NbT0wbruSDnSQsjHEo+YBTtE5qdlEkI+yVyn7Fn4OskiAnZchR75W+un1F05hJSwUa0wn8xIYZasupYNNiNzUsQTrGIes4KjFmJszm107JuVP6ZKC0K2nJXP09kWFszCSOXGeMdmSWvZn4n9dJ7eAmzLhMUsskXSwapIJYRWavkz7XjFoxcQSp5u5WQkeokVoXUNGFECy/vEqal5WgWqneX5VrtTyOApzCGVxAANdQgzuoQwMoPMIzvMKbp7wX7937WLSuefnMCfyB9/kDjnmPIQ==</latexit>ω

<latexit sha1_base64="LrdOxDNXUHriGpk/x7Vf0elkffE=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKRI8BLx4jmgckS5idTJIhszPLTK8QlnyCFw+KePWLvPk3TpI9aLSgoajqprsrSqSw6PtfXmFtfWNzq7hd2tnd2z8oHx61rE4N402mpTadiFouheJNFCh5JzGcxpHk7WhyM/fbj9xYodUDThMexnSkxFAwik6676Hulyt+1V+A/CVBTiqQo9Evf/YGmqUxV8gktbYb+AmGGTUomOSzUi+1PKFsQke866iiMbdhtjh1Rs6cMiBDbVwpJAv150RGY2unceQ6Y4pju+rNxf+8borD6zATKkmRK7ZcNEwlQU3mf5OBMJyhnDpCmRHuVsLG1FCGLp2SCyFYffkvaV1Ug1q1dndZqdfzOIpwAqdwDgFcQR1uoQFNYDCCJ3iBV096z96b975sLXj5zDH8gvfxDWHhjeA=</latexit>→
<latexit sha1_base64="95yNT5q6YZkLiDFRn//D4YujtXE=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYBA8hV2R6DHgxWME84BkCb2TSTJmdmaZmRXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEsGN9f1vb219Y3Nru7BT3N3bPzgsHR03jUo1ZQ2qhNLtCA0TXLKG5VawdqIZxpFgrWh8O/NbT0wbruSDnSQsjHEo+YBTtE5qdlEkI+yVyn7Fn4OskiAnZchR75W+un1F05hJSwUa0wn8xIYZasupYNNiNzUsQTrGIes4KjFmJszm107JuVP6ZKC0K2nJXP09kWFszCSOXGeMdmSWvZn4n9dJ7eAmzLhMUsskXSwapIJYRWavkz7XjFoxcQSp5u5WQkeokVoXUNGFECy/vEqal5WgWqneX5VrtTyOApzCGVxAANdQgzuoQwMoPMIzvMKbp7wX7937WLSuefnMCfyB9/kDjnmPIQ==</latexit>ω

<latexit sha1_base64="i1qaEQcDOq1b6rM497LdPz7XwGc=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseCF48V7Ac0oUy2m3bpZhN2N0IJ/RtePCji1T/jzX/jts1BWx8MPN6bYWZemAqujet+O6WNza3tnfJuZW//4PCoenzS0UmmKGvTRCSqF6JmgkvWNtwI1ksVwzgUrBtO7uZ+94kpzRP5aKYpC2IcSR5xisZKvo8iHSPxQ2ZwUK25dXcBsk68gtSgQGtQ/fKHCc1iJg0VqHXfc1MT5KgMp4LNKn6mWYp0giPWt1RizHSQL26ekQurDEmUKFvSkIX6eyLHWOtpHNrOGM1Yr3pz8T+vn5noNsi5TDPDJF0uijJBTELmAZAhV4waMbUEqeL2VkLHqJAaG1PFhuCtvrxOOld1r1FvPFzXms0ijjKcwTlcggc30IR7aEEbKKTwDK/w5mTOi/PufCxbS04xcwp/4Hz+AKuHkXU=</latexit>

ωε
<latexit sha1_base64="G101D8hU4e3/+Oic7SEm+5+br64=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqngqePFYpbWFNpTNdtMu3WzC7kQoof/AiwdFvPqPvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYW9/Y3Cpul3Z29/YPyodHjyZONeMtFstYdwJquBSKt1Cg5J1EcxoFkreD8e3Mbz9xbUSsmjhJuB/RoRKhYBSt9NC86ZcrbtWdg6wSLycVyNHol796g5ilEVfIJDWm67kJ+hnVKJjk01IvNTyhbEyHvGupohE3fja/dErOrDIgYaxtKSRz9fdERiNjJlFgOyOKI7PszcT/vG6K4bWfCZWkyBVbLApTSTAms7fJQGjOUE4soUwLeythI6opQxtOyYbgLb+8Sh4vql6tWru/rNTreRxFOIFTOAcPrqAOd9CAFjAI4Rle4c0ZOy/Ou/OxaC04+cwx/IHz+QMv0I0l</latexit>

T :

<latexit sha1_base64="RBuhWd2Zq0q16WYW/3iGad3/qxQ=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJUbMuuSBVPBS8eK9gPaZeSTbNtaJJdkqxQSn+FFw+KePXnePPfmLZ70NYHA4/3ZpiZF8ScaeO6387K6tr6xmZmK7u9s7u3nzs4bOgoUYTWScQj1QqwppxJWjfMcNqKFcUi4LQZDG+nfvOJKs0i+WBGMfUF7ksWMoKNlR77N4XzYqlYOuvm8m7ZnQEtEy8leUhR6+a+Or2IJIJKQzjWuu25sfHHWBlGOJ1kO4mmMSZD3KdtSyUWVPvj2cETdGqVHgojZUsaNFN/T4yx0HokAtspsBnoRW8q/ue1ExNe+2Mm48RQSeaLwoQjE6Hp96jHFCWGjyzBRDF7KyIDrDAxNqOsDcFbfHmZNC7KXqVcub/MV6tpHBk4hhMogAdXUIU7qEEdCAh4hld4c5Tz4rw7H/PWFSedOYI/cD5/ACDyjqw=</latexit>

g : (+,→,→)
<latexit sha1_base64="8V6LhIgd2u2s5c9JHwh8iOm11/0=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJUbMuuSBVPBS8eK9gPaZeSTbNtaJJdkqxQSn+FFw+KePXnePPfmLZ70NYHA4/3ZpiZF8ScaeO6387K6tr6xmZmK7u9s7u3nzs4bOgoUYTWScQj1QqwppxJWjfMcNqKFcUi4LQZDG+nfvOJKs0i+WBGMfUF7ksWMoKNlR4HN4VSsVQ8P+vm8m7ZnQEtEy8leUhR6+a+Or2IJIJKQzjWuu25sfHHWBlGOJ1kO4mmMSZD3KdtSyUWVPvj2cETdGqVHgojZUsaNFN/T4yx0HokAtspsBnoRW8q/ue1ExNe+2Mm48RQSeaLwoQjE6Hp96jHFCWGjyzBRDF7KyIDrDAxNqOsDcFbfHmZNC7KXqVcub/MV6tpHBk4hhMogAdXUIU7qEEdCAh4hld4c5Tz4rw7H/PWFSedOYI/cD5/ACKGjq0=</latexit>

h : (→,→,+)
<latexit sha1_base64="mUCts/hQd8aVn3/KbeNVv0eml8w=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJUbMuuSBVPBS8eK9gPaZeSTbNtaJJdkqxQSn+FFw+KePXnePPfmLZ70NYHA4/3ZpiZF8ScaeO6387K6tr6xmZmK7u9s7u3nzs4bOgoUYTWScQj1QqwppxJWjfMcNqKFcUi4LQZDG+nfvOJKs0i+WBGMfUF7ksWMoKNlR7Dm0KpeF4snXVzebfszoCWiZeSPKSodXNfnV5EEkGlIRxr3fbc2PhjrAwjnE6ynUTTGJMh7tO2pRILqv3x7OAJOrVKD4WRsiUNmqm/J8ZYaD0Sge0U2Az0ojcV//PaiQmv/TGTcWKoJPNFYcKRidD0e9RjihLDR5Zgopi9FZEBVpgYm1HWhuAtvrxMGhdlr1Ku3F/mq9U0jgwcwwkUwIMrqMId1KAOBAQ8wyu8Ocp5cd6dj3nripPOHMEfOJ8/H2qOqw==</latexit>

f : (→,+,→)

A working example: 
<latexit sha1_base64="ZgmcK4bcXodirK/AQ0I905ExRko=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0VxVZMi1WVBBJcV+sImhsl00g6dTMLMRCihf+DGX3HjQhG3bt35N07aLGzrgQuHc+7l3nv8mFGpLOvHKKysrq1vFDdLW9s7u3vm/kFbRonApIUjFomujyRhlJOWooqRbiwICn1GOv7oOvM7j0RIGvGmGsfEDdGA04BipLTkmafNhxo8h06I1ND30/uJV4WOoiGRc5pnlq2KNQVcJnZOyiBHwzO/nX6Ek5BwhRmSsmdbsXJTJBTFjExKTiJJjPAIDUhPU470Rjed/jOBJ1rpwyASuriCU/XvRIpCKcehrzuzG+Wil4n/eb1EBVduSnmcKMLxbFGQMKgimIUD+1QQrNhYE4QF1bdCPEQCYaUjLOkQ7MWXl0m7WrFrldrdRbl+k8dRBEfgGJwBG1yCOrgFDdACGDyBF/AG3o1n49X4MD5nrQUjnzkEczC+fgFTdpuk</latexit>

T 6/Z2 → Z2



<latexit sha1_base64="ynyFbhxGkC+2fLC96mVnRbcCiUo=">AAACDHicbVDLSsNAFL2pr1pfVZduBovgqiQi1Y1QFMFlBfvApJTJdJIOnTyYmQgl5APc+CtuXCji1g9w5984abPQ1gMDh3POZe49bsyZVKb5bZSWlldW18rrlY3Nre2d6u5eR0aJILRNIh6Jnosl5SykbcUUp71YUBy4nHbd8VXudx+okCwK79Qkpv0A+yHzGMFKS4NqLXUCrEYEc3SfDXx0gRxPYJJaWXqaIeeS+b6tU2bdnAItEqsgNSjQGlS/nGFEkoCGinAspW2ZseqnWChGOM0qTiJpjMkY+9TWNMQBlf10ekyGjrQyRF4k9AsVmqq/J1IcSDkJXJ3MN5fzXi7+59mJ8s77KQvjRNGQzD7yEo5UhPJm0JAJShSfaIKJYHpXREZYl6F0fxVdgjV/8iLpnNStRr1xe1prXhd1lOEADuEYLDiDJtxAC9pA4BGe4RXejCfjxXg3PmbRklHM7MMfGJ8/cn2anw==</latexit>

Zg =
1

4

[ <latexit sha1_base64="wx3pF2pjttjtASqWBcUHShSFm/0=">AAAB9HicbVDLSsNAFL2pr1pfVZduBougm5JIqS6LIrisYB/QhjKZTtKhk0mcmRRK6He4caGIWz/GnX/jNM1CWw9c7uGce5k7x4s5U9q2v63C2vrG5lZxu7Szu7d/UD48aqsokYS2SMQj2fWwopwJ2tJMc9qNJcWhx2nHG9/O/c6ESsUi8ainMXVDHAjmM4K1kdz+DQuCC5Q1d1Cu2FU7A1olTk4qkKM5KH/1hxFJQio04VipnmPH2k2x1IxwOiv1E0VjTMY4oD1DBQ6pctPs6Bk6M8oQ+ZE0JTTK1N8bKQ6VmoaemQyxHqllby7+5/US7V+7KRNxoqkgi4f8hCMdoXkCaMgkJZpPDcFEMnMrIiMsMdEmp5IJwVn+8ippX1aderX+UKs07vI4inACp3AODlxBA+6hCS0g8ATP8Apv1sR6sd6tj8Vowcp3juEPrM8fkviRWg==</latexit>)]<latexit sha1_base64="fEaZru+Ch9HOx1E/daPHfpIi0+I=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBEKSklEqsuiCC4r2Ac0oUymk3ToZCbMTIQQ6q+4caGIWz/EnX/jtM1CWw9cOJxzL/feEySMKu0439bK6tr6xmZpq7y9s7u3bx8cdpRIJSZtLJiQvQApwignbU01I71EEhQHjHSD8c3U7z4SqajgDzpLiB+jiNOQYqSNNLArp9AjiaJMcO8Metc0imoDu+rUnRngMnELUgUFWgP7yxsKnMaEa8yQUn3XSbSfI6kpZmRS9lJFEoTHKCJ9QzmKifLz2fETeGKUIQyFNMU1nKm/J3IUK5XFgemMkR6pRW8q/uf1Ux1e+TnlSaoJx/NFYcqgFnCaBBxSSbBmmSEIS2puhXiEJMLa5FU2IbiLLy+TznndbdQb9xfV5m0RRwkcgWNQAy64BE1wB1qgDTDIwDN4BW/Wk/VivVsf89YVq5ipgD+wPn8AAbyTvQ==</latexit>

+ω

(
<latexit sha1_base64="8tvI3cBdrylLFzWAhjsmgGg59Wg=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSIIQklEqseCCB6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dlZW19Y3Ngtbxe2d3b390sFhU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWjm6nfekKleSwfzThBP6IDyUPOqLHSwznplcpuxZ2BLBMvJ2XIUe+Vvrr9mKURSsME1brjuYnxM6oMZwInxW6qMaFsRAfYsVTSCLWfzS6dkFOr9EkYK1vSkJn6eyKjkdbjKLCdETVDvehNxf+8TmrCaz/jMkkNSjZfFKaCmJhM3yZ9rpAZMbaEMsXtrYQNqaLM2HCKNgRv8eVl0ryoeNVK9f6yXLvN4yjAMZzAGXhwBTW4gzo0gEEIz/AKb87IeXHenY9564qTzxzBHzifP8uNjOc=</latexit>

+
<latexit sha1_base64="2Km018ZP174duZ0Zung+poeKWKM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORqUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6tWqteV2p1/M4inAG53AJHtxAHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDz22M9A==</latexit>g

<latexit sha1_base64="asxV4uZ+FyeZZQlt9e2tPMMVn1E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1W9WrXWvK7U63kcRTiDc7gED26gDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBfZWMvg==</latexit>

1
<latexit sha1_base64="H/pM2vHqFj9ZiHW1C9NFfuAZBmc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6tWqteV2p1/M4inAG53AJHtxAHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kD0PGM9Q==</latexit>

h
<latexit sha1_base64="47vGTcFZlAG6+pwgId+NWLqKMMU=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEWo8FLx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpYTQelCtu1V2ArBMvJxXI0RyUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYs1TSCLWfLS6dkQurDEkYK1vSkIX6eyKjkdbTKLCdETVjverNxf+8XmrCGz/jMkkNSrZcFKaCmJjM3yZDrpAZMbWEMsXtrYSNqaLM2HBKNgRv9eV10r6qerVq7f660mjkcRThDM7hEjyoQwPuoAktYBDCM7zCmzNxXpx352PZWnDymVP4A+fzB5JnjWY=</latexit>

gh
<latexit sha1_base64="2Km018ZP174duZ0Zung+poeKWKM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORqUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6tWqteV2p1/M4inAG53AJHtxAHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDz22M9A==</latexit>g <latexit sha1_base64="2Km018ZP174duZ0Zung+poeKWKM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORqUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6tWqteV2p1/M4inAG53AJHtxAHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDz22M9A==</latexit>g <latexit sha1_base64="2Km018ZP174duZ0Zung+poeKWKM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORqUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6tWqteV2p1/M4inAG53AJHtxAHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDz22M9A==</latexit>g

<latexit sha1_base64="2Km018ZP174duZ0Zung+poeKWKM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORqUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6tWqteV2p1/M4inAG53AJHtxAHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDz22M9A==</latexit>g
<latexit sha1_base64="8tvI3cBdrylLFzWAhjsmgGg59Wg=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSIIQklEqseCCB6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dlZW19Y3Ngtbxe2d3b390sFhU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWjm6nfekKleSwfzThBP6IDyUPOqLHSwznplcpuxZ2BLBMvJ2XIUe+Vvrr9mKURSsME1brjuYnxM6oMZwInxW6qMaFsRAfYsVTSCLWfzS6dkFOr9EkYK1vSkJn6eyKjkdbjKLCdETVDvehNxf+8TmrCaz/jMkkNSjZfFKaCmJhM3yZ9rpAZMbaEMsXtrYQNqaLM2HCKNgRv8eVl0ryoeNVK9f6yXLvN4yjAMZzAGXhwBTW4gzo0gEEIz/AKb87IeXHenY9564qTzxzBHzifP8uNjOc=</latexit>

+

For instance, in the g-twisted sector

<latexit sha1_base64="CaZZvIK5KC5jlqhck3/4YS7t9OU=">AAAB8nicbVBNS8NAEN34WetX1aOXYBG8WBKR6kUoiOCxgv2ANJTNdtIu3eyG3YlQSn+GFw+KePXXePPfuG1z0NYHA4/3ZpiZF6WCG/S8b2dldW19Y7OwVdze2d3bLx0cNo3KNIMGU0LpdkQNCC6hgRwFtFMNNIkEtKLh7dRvPYE2XMlHHKUQJrQvecwZRSsFHUgNF0renPvdUtmreDO4y8TPSZnkqHdLX52eYlkCEpmgxgS+l2I4pho5EzApdjIDKWVD2ofAUkkTMOF4dvLEPbVKz42VtiXRnam/J8Y0MWaURLYzoTgwi95U/M8LMoyvwzGXaYYg2XxRnAkXlTv93+1xDQzFyBLKNLe3umxANWVoUyraEPzFl5dJ86LiVyvVh8ty7S6Po0COyQk5Iz65IjVyT+qkQRhR5Jm8kjcHnRfn3fmYt644+cwR+QPn8we1ypDn</latexit>

ω = →1

<latexit sha1_base64="peiaa8+Z209TC0eblgbdWlaykPc=">AAACA3icbVDLSgMxFM3UV62vUXe6CRahhVImRaoboSCCywq2FdphyKRpG5rJDElGKMOAG3/FjQtF3PoT7vwb03YW2nrgcg/n3Etyjx9xprTjfFu5ldW19Y38ZmFre2d3z94/aKswloS2SMhDee9jRTkTtKWZ5vQ+khQHPqcdf3w19TsPVCoWijs9iagb4KFgA0awNpJnH5VGXoJQWjGthtKyN4SXsITqFafs2UWn6swAlwnKSBFkaHr2V68fkjigQhOOleoiJ9JugqVmhNO00IsVjTAZ4yHtGipwQJWbzG5I4alR+nAQSlNCw5n6eyPBgVKTwDeTAdYjtehNxf+8bqwHF27CRBRrKsj8oUHMoQ7hNBDYZ5ISzSeGYCKZ+SskIywx0Sa2ggkBLZ68TNq1KqpX67dnxcZ1FkceHIMTUAIInIMGuAFN0AIEPIJn8ArerCfrxXq3PuajOSvbOQR/YH3+AG2LlNQ=</latexit>

(h11, h21)g = (16, 0)
<latexit sha1_base64="eSnFeWK1zZOz39wRpMJAirvwYNU=">AAACA3icbVDLSgMxFM3UV62vUXe6CRahhVImRaoboSCCywq2FdphyKRpG5rJDElGKMOAG3/FjQtF3PoT7vwb03YW2nrgcg/n3Etyjx9xprTjfFu5ldW19Y38ZmFre2d3z94/aKswloS2SMhDee9jRTkTtKWZ5vQ+khQHPqcdf3w19TsPVCoWijs9iagb4KFgA0awNpJnH5VGXoJQWjGthtKyN4SXsORUUL3s2UWn6swAlwnKSBFkaHr2V68fkjigQhOOleoiJ9JugqVmhNO00IsVjTAZ4yHtGipwQJWbzG5I4alR+nAQSlNCw5n6eyPBgVKTwDeTAdYjtehNxf+8bqwHF27CRBRrKsj8oUHMoQ7hNBDYZ5ISzSeGYCKZ+SskIywx0Sa2ggkBLZ68TNq1KqpX67dnxcZ1FkceHIMTUAIInIMGuAFN0AIEPIJn8ArerCfrxXq3PuajOSvbOQR/YH3+AG15lNQ=</latexit>

(h11, h21)g = (0, 16)

<latexit sha1_base64="As/V2XMdvE6ggs1vQ5kTihRuGF8=">AAAB8nicbVBNS8NAEN34WetX1aOXYBEEoSQi1YtQEMFjBfsBaSib7aRdutkNuxOhlP4MLx4U8eqv8ea/cdvmoK0PBh7vzTAzL0oFN+h5387K6tr6xmZhq7i9s7u3Xzo4bBqVaQYNpoTS7YgaEFxCAzkKaKcaaBIJaEXD26nfegJtuJKPOEohTGhf8pgzilYKOpAaLpS8Ofe7pbJX8WZwl4mfkzLJUe+Wvjo9xbIEJDJBjQl8L8VwTDVyJmBS7GQGUsqGtA+BpZImYMLx7OSJe2qVnhsrbUuiO1N/T4xpYswoiWxnQnFgFr2p+J8XZBhfh2Mu0wxBsvmiOBMuKnf6v9vjGhiKkSWUaW5vddmAasrQplS0IfiLLy+T5kXFr1aqD5fl2l0eR4EckxNyRnxyRWrkntRJgzCiyDN5JW8OOi/Ou/Mxb11x8pkj8gfO5w+ywJDl</latexit>

ω = +1

Altogether, 
<latexit sha1_base64="Lo4r3byL3KLrBryAWViJfzu8FOQ=">AAACAXicbVDLSgMxFM34rPU16kZwEyxCC6VMqlY3QkEElxXsA9phyKSZNjTzIMkIZRg3/oobF4q49S/c+Tem7Sy09cDlHs65l+QeN+JMKsv6NpaWV1bX1nMb+c2t7Z1dc2+/JcNYENokIQ9Fx8WSchbQpmKK004kKPZdTtvu6Hritx+okCwM7tU4oraPBwHzGMFKS455WBw6CUJpWbcqSkvwChbPUfm05JgFq2JNARcJykgBZGg45levH5LYp4EiHEvZRVak7AQLxQinab4XSxphMsID2tU0wD6VdjK9IIUnWulDLxS6AgWn6u+NBPtSjn1XT/pYDeW8NxH/87qx8i7thAVRrGhAZg95MYcqhJM4YJ8JShQfa4KJYPqvkAyxwETp0PI6BDR/8iJpVSuoVqndnRXqN1kcOXAEjkERIHAB6uAWNEATEPAInsEreDOejBfj3fiYjS4Z2c4B+APj8wfpKJP8</latexit>

(h11, h21) = (51, 3)
<latexit sha1_base64="iCxSAOIhaPvntpLKUSr+DiyPNt0=">AAACAXicbVDLSgMxFM34rPU16kZwEyxCC6VMqlY3QkEElxXsA9phyKSZNjTzIMkIZRg3/oobF4q49S/c+Tem7Sy09cDlHs65l+QeN+JMKsv6NpaWV1bX1nMb+c2t7Z1dc2+/JcNYENokIQ9Fx8WSchbQpmKK004kKPZdTtvu6Hritx+okCwM7tU4oraPBwHzGMFKS455WBw6CUJpWbcqSkvwChZPy+eo5JgFq2JNARcJykgBZGg45levH5LYp4EiHEvZRVak7AQLxQinab4XSxphMsID2tU0wD6VdjK9IIUnWulDLxS6AgWn6u+NBPtSjn1XT/pYDeW8NxH/87qx8i7thAVRrGhAZg95MYcqhJM4YJ8JShQfa4KJYPqvkAyxwETp0PI6BDR/8iJpVSuoVqndnRXqN1kcOXAEjkERIHAB6uAWNEATEPAInsEreDOejBfj3fiYjS4Z2c4B+APj8wfpIZP8</latexit>

(h11, h21) = (3, 51)
<latexit sha1_base64="CaZZvIK5KC5jlqhck3/4YS7t9OU=">AAAB8nicbVBNS8NAEN34WetX1aOXYBG8WBKR6kUoiOCxgv2ANJTNdtIu3eyG3YlQSn+GFw+KePXXePPfuG1z0NYHA4/3ZpiZF6WCG/S8b2dldW19Y7OwVdze2d3bLx0cNo3KNIMGU0LpdkQNCC6hgRwFtFMNNIkEtKLh7dRvPYE2XMlHHKUQJrQvecwZRSsFHUgNF0renPvdUtmreDO4y8TPSZnkqHdLX52eYlkCEpmgxgS+l2I4pho5EzApdjIDKWVD2ofAUkkTMOF4dvLEPbVKz42VtiXRnam/J8Y0MWaURLYzoTgwi95U/M8LMoyvwzGXaYYg2XxRnAkXlTv93+1xDQzFyBLKNLe3umxANWVoUyraEPzFl5dJ86LiVyvVh8ty7S6Po0COyQk5Iz65IjVyT+qkQRhR5Jm8kjcHnRfn3fmYt644+cwR+QPn8we1ypDn</latexit>

ω = →1

blow up deformation

<latexit sha1_base64="As/V2XMdvE6ggs1vQ5kTihRuGF8=">AAAB8nicbVBNS8NAEN34WetX1aOXYBEEoSQi1YtQEMFjBfsBaSib7aRdutkNuxOhlP4MLx4U8eqv8ea/cdvmoK0PBh7vzTAzL0oFN+h5387K6tr6xmZhq7i9s7u3Xzo4bBqVaQYNpoTS7YgaEFxCAzkKaKcaaBIJaEXD26nfegJtuJKPOEohTGhf8pgzilYKOpAaLpS8Ofe7pbJX8WZwl4mfkzLJUe+Wvjo9xbIEJDJBjQl8L8VwTDVyJmBS7GQGUsqGtA+BpZImYMLx7OSJe2qVnhsrbUuiO1N/T4xpYswoiWxnQnFgFr2p+J8XZBhfh2Mu0wxBsvmiOBMuKnf6v9vjGhiKkSWUaW5vddmAasrQplS0IfiLLy+T5kXFr1aqD5fl2l0eR4EckxNyRnxyRWrkntRJgzCiyDN5JW8OOi/Ou/Mxb11x8pkj8gfO5w+ywJDl</latexit>

ω = +1



(A number is trivially modular invariant!)

WHAT IS  
GENERALISED DISCRETE TORSION?

[Gaberdiel, Kaste 2004]

 It is the freedom to associate a different 
discrete torsion at each fixed locus

<latexit sha1_base64="wx3pF2pjttjtASqWBcUHShSFm/0=">AAAB9HicbVDLSsNAFL2pr1pfVZduBougm5JIqS6LIrisYB/QhjKZTtKhk0mcmRRK6He4caGIWz/GnX/jNM1CWw9c7uGce5k7x4s5U9q2v63C2vrG5lZxu7Szu7d/UD48aqsokYS2SMQj2fWwopwJ2tJMc9qNJcWhx2nHG9/O/c6ESsUi8ainMXVDHAjmM4K1kdz+DQuCC5Q1d1Cu2FU7A1olTk4qkKM5KH/1hxFJQio04VipnmPH2k2x1IxwOiv1E0VjTMY4oD1DBQ6pctPs6Bk6M8oQ+ZE0JTTK1N8bKQ6VmoaemQyxHqllby7+5/US7V+7KRNxoqkgi4f8hCMdoXkCaMgkJZpPDcFEMnMrIiMsMdEmp5IJwVn+8ippX1aderX+UKs07vI4inACp3AODlxBA+6hCS0g8ATP8Apv1sR6sd6tj8Vowcp3juEPrM8fkviRWg==</latexit>)]
<latexit sha1_base64="8tvI3cBdrylLFzWAhjsmgGg59Wg=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSIIQklEqseCCB6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dlZW19Y3Ngtbxe2d3b390sFhU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWjm6nfekKleSwfzThBP6IDyUPOqLHSwznplcpuxZ2BLBMvJ2XIUe+Vvrr9mKURSsME1brjuYnxM6oMZwInxW6qMaFsRAfYsVTSCLWfzS6dkFOr9EkYK1vSkJn6eyKjkdbjKLCdETVDvehNxf+8TmrCaz/jMkkNSjZfFKaCmJhM3yZ9rpAZMbaEMsXtrYQNqaLM2HCKNgRv8eVl0ryoeNVK9f6yXLvN4yjAMZzAGXhwBTW4gzo0gEEIz/AKb87IeXHenY9564qTzxzBHzifP8uNjOc=</latexit>

+
<latexit sha1_base64="2Km018ZP174duZ0Zung+poeKWKM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORqUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6tWqteV2p1/M4inAG53AJHtxAHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDz22M9A==</latexit>g

<latexit sha1_base64="asxV4uZ+FyeZZQlt9e2tPMMVn1E=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1Fip6Q3KFbfqLkDWiZeTCuRoDMpf/WHM0gilYYJq3fPcxPgZVYYzgbNSP9WYUDahI+xZKmmE2s8Wh87IhVWGJIyVLWnIQv09kdFI62kU2M6ImrFe9ebif14vNeGtn3GZpAYlWy4KU0FMTOZfkyFXyIyYWkKZ4vZWwsZUUWZsNiUbgrf68jppX1W9WrXWvK7U63kcRTiDc7gED26gDvfQgBYwQHiGV3hzHp0X5935WLYWnHzmFP7A+fwBfZWMvg==</latexit>

1
<latexit sha1_base64="H/pM2vHqFj9ZiHW1C9NFfuAZBmc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6tWqteV2p1/M4inAG53AJHtxAHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kD0PGM9Q==</latexit>

h
<latexit sha1_base64="47vGTcFZlAG6+pwgId+NWLqKMMU=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEWo8FLx6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ7dzvPKHSPJaPZpqgH9GR5CFn1FjpYTQelCtu1V2ArBMvJxXI0RyUv/rDmKURSsME1brnuYnxM6oMZwJnpX6qMaFsQkfYs1TSCLWfLS6dkQurDEkYK1vSkIX6eyKjkdbTKLCdETVjverNxf+8XmrCGz/jMkkNSrZcFKaCmJjM3yZDrpAZMbWEMsXtrYSNqaLM2HBKNgRv9eV10r6qerVq7f660mjkcRThDM7hEjyoQwPuoAktYBDCM7zCmzNxXpx352PZWnDymVP4A+fzB5JnjWY=</latexit>

gh
<latexit sha1_base64="2Km018ZP174duZ0Zung+poeKWKM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORqUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6tWqteV2p1/M4inAG53AJHtxAHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDz22M9A==</latexit>g <latexit sha1_base64="2Km018ZP174duZ0Zung+poeKWKM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORqUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6tWqteV2p1/M4inAG53AJHtxAHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDz22M9A==</latexit>g <latexit sha1_base64="2Km018ZP174duZ0Zung+poeKWKM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORqUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6tWqteV2p1/M4inAG53AJHtxAHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDz22M9A==</latexit>g

<latexit sha1_base64="2Km018ZP174duZ0Zung+poeKWKM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORqUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6tWqteV2p1/M4inAG53AJHtxAHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDz22M9A==</latexit>g
<latexit sha1_base64="8tvI3cBdrylLFzWAhjsmgGg59Wg=">AAAB6XicbVBNS8NAEJ34WetX1aOXxSIIQklEqseCCB6r2A9oQ9lsJ+3SzSbsboQS+g+8eFDEq//Im//GbZuDtj4YeLw3w8y8IBFcG9f9dlZW19Y3Ngtbxe2d3b390sFhU8epYthgsYhVO6AaBZfYMNwIbCcKaRQIbAWjm6nfekKleSwfzThBP6IDyUPOqLHSwznplcpuxZ2BLBMvJ2XIUe+Vvrr9mKURSsME1brjuYnxM6oMZwInxW6qMaFsRAfYsVTSCLWfzS6dkFOr9EkYK1vSkJn6eyKjkdbjKLCdETVDvehNxf+8TmrCaz/jMkkNSjZfFKaCmJhM3yZ9rpAZMbaEMsXtrYQNqaLM2HCKNgRv8eVl0ryoeNVK9f6yXLvN4yjAMZzAGXhwBTW4gzo0gEEIz/AKb87IeXHenY9564qTzxzBHzifP8uNjOc=</latexit>

+

<latexit sha1_base64="OrJXkejELPQ7Runl2I0l64SYlOM=">AAACG3icbVDLSgMxFM3UV62vqks3wSK4KjOlVDeFogguK9gHdsYhk2amoZkHSUYoYf7Djb/ixoUirgQX/o1pOwttPRA4nHMvN+d4CaNCmua3UVhZXVvfKG6WtrZ3dvfK+wddEacckw6OWcz7HhKE0Yh0JJWM9BNOUOgx0vPGl1O/90C4oHF0KycJcUIURNSnGEktueWaskMkRxgxeJe5AWxC2+cIKytT9QzaIg1dRZtWdq+sRmZf0CAYuOWKWTVngMvEykkF5Gi75U97GOM0JJHEDAkxsMxEOgpxSTEjWclOBUkQHqOADDSNUEiEo2bZMniilSH0Y65fJOFM/b2hUCjEJPT05DSIWPSm4n/eIJX+uaNolKSSRHh+yE8ZlDGcFgWHlBMs2UQThDnVf4V4hHQ3UtdZ0iVYi5GXSbdWtRrVxk290rrK6yiCI3AMToEFzkALXIM26AAMHsEzeAVvxpPxYrwbH/PRgpHvHII/ML5+AAmKoNE=</latexit>

Zg =
1

4

16∑

i=1

[ <latexit sha1_base64="/vsnImOTbZbyOrSGpQOmIAhkwF8=">AAAB/nicbVDLSsNAFJ3UV62vqLhyM1iEglISkeqyKILLCvYBTSiT6U07dDIJMxOhhIK/4saFIm79Dnf+jdM2C60euHDmnHuZe0+QcKa043xZhaXlldW14nppY3Nre8fe3WupOJUUmjTmsewERAFnApqaaQ6dRAKJAg7tYHQ99dsPIBWLxb0eJ+BHZCBYyCjRRurZByfYg0Qxbh7MO8XeFRsMKj277FSdGfBf4uakjHI0evan149pGoHQlBOluq6TaD8jUjPKYVLyUgUJoSMygK6hgkSg/Gy2/gQfG6WPw1iaEhrP1J8TGYmUGkeB6YyIHqpFbyr+53VTHV76GRNJqkHQ+UdhyrGO8TQL3GcSqOZjQwiVzOyK6ZBIQrVJrGRCcBdP/ktaZ1W3Vq3dnZfrN3kcRXSIjlAFuegC1dEtaqAmoihDT+gFvVqP1rP1Zr3PWwtWPrOPfsH6+AaJ5JSZ</latexit>

+ωi

(
<latexit sha1_base64="nAXIb8jvMlZc6qx6TYyuUYnXTP0=">AAACI3icbVDLSsNAFJ3UV62vqEs3g0Wom5KIVBEKBTddVrC10KRhMp2kQycPZiZCCfkXN/6KGxdKcePCf3HSZmFbDwwczjmXufe4MaNCGsa3VtrY3NreKe9W9vYPDo/045OeiBKOSRdHLOJ9FwnCaEi6kkpG+jEnKHAZeXIn97n/9Ey4oFH4KKcxsQPkh9SjGEklOfpdagVIjjFisJ05PmxCy6V+FLNEOCltmtkwNRsZXE4N0xq9zBy9atSNOeA6MQtSBQU6jj6zRhFOAhJKzJAQA9OIpZ0iLilmJKtYiSAxwhPkk4GiIQqIsNP5jRm8UMoIehFXL5Rwrv6dSFEgxDRwVTJfVax6ufifN0ikd2unNIwTSUK8+MhLGJQRzAuDI8oJlmyqCMKcql0hHiOOsFS1VlQJ5urJ66R3VTcb9cbDdbXVKuoogzNwDmrABDegBdqgA7oAgxfwBj7Ap/aqvWsz7WsRLWnFzClYgvbzC0ESpAk=</latexit>

Hg =
16⊕

i=1

H
(i)
g

<latexit sha1_base64="H/pM2vHqFj9ZiHW1C9NFfuAZBmc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipOR6UK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6tWqteV2p1/M4inAG53AJHtxAHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kD0PGM9Q==</latexit>

h
<latexit sha1_base64="2Km018ZP174duZ0Zung+poeKWKM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseCF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORqUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasJbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6tWqteV2p1/M4inAG53AJHtxAHe6hAS1ggPAMr/DmPDovzrvzsWwtOPnMKfyB8/kDz22M9A==</latexit>g

<latexit sha1_base64="JsGC+x/E/f0hJPGZ0XR9lgmlVF0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqheh4MVjRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8e3Mbz9xbUSsHnGScD+iQyVCwSha6eHGq/XLFbfqzkFWiZeTCuRo9MtfvUHM0ogrZJIa0/XcBP2MahRM8mmplxqeUDamQ961VNGIGz+bnzolZ1YZkDDWthSSufp7IqORMZMosJ0RxZFZ9mbif143xfDaz4RKUuSKLRaFqSQYk9nfZCA0ZygnllCmhb2VsBHVlKFNp2RD8JZfXiWti6pXq9buLyv1eh5HEU7gFM7Bgyuowx00oAkMhvAMr/DmSOfFeXc+Fq0FJ585hj9wPn8AdmWNRQ==</latexit>

= 16

<latexit sha1_base64="DglVTxaCjOe1DjPmJXL13asfzxc=">AAACAXicbZDLSsNAFIZP6q3WW9SN4GawCBWkJCLVjVBw47KCvUATymQybYdOJmFmIpRQN76KGxeKuPUt3Pk2TtsstPrDwMd/zuHM+YOEM6Ud58sqLC2vrK4V10sbm1vbO/buXkvFqSS0SWIey06AFeVM0KZmmtNOIimOAk7bweh6Wm/fU6lYLO70OKF+hAeC9RnB2lg9+6DiUc7RFXLQKfJ4GGtlwK2d9OyyU3VmQn/BzaEMuRo9+9MLY5JGVGjCsVJd10m0n2GpGeF0UvJSRRNMRnhAuwYFjqjys9kFE3RsnBD1Y2me0Gjm/pzIcKTUOApMZ4T1UC3WpuZ/tW6q+5d+xkSSairIfFE/5UjHaBoHCpmkRPOxAUwkM39FZIglJtqEVjIhuIsn/4XWWdWtVWu35+V6PY+jCIdwBBVw4QLqcAMNaAKBB3iCF3i1Hq1n6816n7cWrHxmH37J+vgG6NqT/A==</latexit>

(ω = 0, . . . , 16)Calabi-Yau 3-folds with 
<latexit sha1_base64="5K453arpuEyzVPbb0mfOZXdCJB0=">AAACEnicbZDLSsNAFIYn9VbrLerSzWARWtSStFrdCAURXFawF2hDmEyn7dDJhZmJUEKewY2v4saFIm5dufNtnKRZaOsPAx//OYcz53cCRoU0jG8tt7S8srqWXy9sbG5t7+i7e23hhxyTFvaZz7sOEoRRj7QklYx0A06Q6zDScSbXSb3zQLigvncvpwGxXDTy6JBiJJVl6+XS2I5MM4YnMIFqDMvwCpbOzdNanzCm7NpxSmVbLxoVIxVcBDODIsjUtPWv/sDHoUs8iRkSomcagbQixCXFjMSFfihIgPAEjUhPoYdcIqwoPSmGR8oZwKHP1fMkTN3fExFyhZi6jup0kRyL+Vpi/lfrhXJ4aUXUC0JJPDxbNAwZlD5M8oEDygmWbKoAYU7VXyEeI46wVCkWVAjm/MmL0K5WzHqlfndWbNxkceTBATgEJWCCC9AAt6AJWgCDR/AMXsGb9qS9aO/ax6w1p2Uz++CPtM8f1vGZNg==</latexit>

(h11, h12) = (51→ 3ω, 3 + 3ω)



A SIMILAR STORY HOLDS FOR THE G2 MANIFOLD
[Gaberdiel, Kaste 2004]

Generalised discrete torsion describes families of G2 manifolds with

<latexit sha1_base64="/lzontM/jLuvu2GAFNqMVzcAK6Y=">AAACL3icbZBdSwJBFIZn7cvsa6vLboYkUDLZDVFvAiGKLg3yA1SW2XHUwdmdZWY2kMV/1E1/xZuIIrrtXzSrS5R2YODhfc/hzHndgFGpLOvVSK2tb2xupbczO7t7+wfm4VFT8lBg0sCccdF2kSSM+qShqGKkHQiCPJeRlju+jv3WIxGScv9BTQLS89DQpwOKkdKSY97mXMeCBdhlfa6kBtep5K9ydsEqVM+7hDEtlSoXK/RjxsN23jGzVtGaF1wFO4EsSKrumLNun+PQI77CDEnZsa1A9SIkFMWMTDPdUJIA4TEako5GH3lE9qL5vVN4ppU+HHChn6/gXP09ESFPyonn6k4PqZFc9mLxP68TqkG1F1E/CBXx8WLRIGRQcRiHB/tUEKzYRAPCguq/QjxCAmGlI87oEOzlk1eheVm0y8XyfSlbu0niSIMTcApywAYVUAN3oA4aAIMnMANv4N14Nl6MD+Nz0Zoykplj8KeMr28F56En</latexit>

(b0, . . . , b7) = (1, 0, 8 + ω, 47→ ω, 47→ ω, 8 + ω, 0, 1)
<latexit sha1_base64="8dowBQonSCiC7MkaF9De2XrzNpk=">AAACAHicbZDLSsNAFIYnXmu9RV24cDNYhApSEpHajVBw47KCvUATymQyaYdOJmHmRCilG1/FjQtF3PoY7nwbp20W2vrDwMd/zuHM+YNUcA2O822trK6tb2wWtorbO7t7+/bBYUsnmaKsSRORqE5ANBNcsiZwEKyTKkbiQLB2MLyd1tuPTGmeyAcYpcyPSV/yiFMCxurZx2WPCYFvsIMvsCfCBLSB2nnPLjkVZya8DG4OJZSr0bO/vDChWcwkUEG07rpOCv6YKOBUsEnRyzRLCR2SPusalCRm2h/PDpjgM+OEOEqUeRLwzP09MSax1qM4MJ0xgYFerE3N/2rdDKKaP+YyzYBJOl8UZQJDgqdp4JArRkGMDBCquPkrpgOiCAWTWdGE4C6evAyty4pbrVTvr0r1eh5HAZ2gU1RGLrpGdXSHGqiJKJqgZ/SK3qwn68V6tz7mrStWPnOE/sj6/AF2R5PD</latexit>

(ω = 0, . . . , 8)

<latexit sha1_base64="eni17UhDU4hNGEaETwJFi1LtIvg="></latexit>

ω = (→,→,→,→,+,+,+|0, 0, 0, 0, 0, 0, 0) ,
ε = (→,→,+,+,→,→,+|0, 1/2, 0, 0, 0, 0, 0) ,
ϑ = (→,+,→,+,→,+,→|1/2, 0, 0, 0, 0, 0, 0) ,

<latexit sha1_base64="2H7jEETq9JN9M3nnH84HetaBDbM=">AAACA3icbVDLSsNAFJ34rPUVdaebwSK4qkmV1mVBRJcV+sImDZPptB06k4SZiVBCwY2/4saFIm79CXf+jZM2C209cOFwzr3ce48fMSqVZX0bS8srq2vruY385tb2zq65t9+UYSwwaeCQhaLtI0kYDUhDUcVIOxIEcZ+Rlj+6Sv3WAxGShkFdjSPicjQIaJ9ipLTkmYc3Xgk6knJY71bgmcORGvp+cj/pnntmwSpaU8BFYmekADLUPPPL6YU45iRQmCEpO7YVKTdBQlHMyCTvxJJECI/QgHQ0DRAn0k2mP0zgiVZ6sB8KXYGCU/X3RIK4lGPu6870RjnvpeJ/XidW/Us3oUEUKxLg2aJ+zKAKYRoI7FFBsGJjTRAWVN8K8RAJhJWOLa9DsOdfXiTNUtEuF8t3F4XqdRZHDhyBY3AKbFABVXALaqABMHgEz+AVvBlPxovxbnzMWpeMbOYA/IHx+QPGaJZf</latexit>

G2 → T 7/Z3 with



All this looks plausible but … 



A number is of course modular invariant, 
but modular invariance is much trickier

In the twisted sector, the vacuum is dressed with twist fields

<latexit sha1_base64="u+xojcl7cdSZPWlHnoHTtR+MCDc="></latexit>

ωωω̃ε |0, 0̃→ and ωω̇ω̃ε |0, 0̃→ ,

and these states carry different charges



The (plain) partition function does not 
carry enough information

<latexit sha1_base64="9pEYRkUuA2s01MjlD99eLAORkZE="></latexit>

Ẑ
[ω
1

]
→

∣∣∣∣
ω2

ε2
4

∣∣∣∣
2

ϑ(i)
2,2 ↑ 1 + 4 q1/2 + 4 q̄1/2 + 16 (q q̄)1/2 + 12 q + 12 q̄ + . . . ,

Ẑ
[ω
ω

]
→

∣∣∣∣
ω2

ε2
3

∣∣∣∣
2

ϑ(i)
2,2 ↑ 1↓ 4 q1/2 ↓ 4 q̄1/2 + 16 (q q̄)1/2 + 12 q + 12 q̄ + . . . ,

Ẑ
[ω
ε

]
→

∣∣∣∣
2ω3

ε2ε3ε4

∣∣∣∣
2

= 1 ,

What is the twisted vacuum “1”?
<latexit sha1_base64="qn4LdBNLg4r/v+mxT1OLoHaYqec="></latexit>

ωωω̃ε |0, 0̃→ , ωω̇ω̃ε |0, 0̃→ , . . .



How to overcome this problem?

Turn on chemical potentials or sit at a 
special point in moduli space

The CFT becomes rational and the partition function can be 
written in terms of characters which carry a lot more information

These RCFT’s can be continuously deformed via marginal 
deformations, so the RCFT analysis is fully general



The SO(12) point

Start from the toroidal compactification

the orbifold action breaks

<latexit sha1_base64="+yCFyw06YI0jHGYTnM/KEkdAMi0=">AAACKXicbVDLSsNAFJ34rPUVdelmsAiCUJIi1Y1QKII7K9oHtjFMppN26OTBzEQoaX7Hjb/iRkFRt/6IkzZCbb0wcO4593LnHCdkVEjD+NQWFpeWV1Zza/n1jc2tbX1ntyGCiGNSxwELeMtBgjDqk7qkkpFWyAnyHEaazqCa6s0HwgUN/Fs5DInloZ5PXYqRVJStV+KOh2QfIwbvEngOR1d2bJaS0X0JHsNRY7q5mW6qv42tF4yiMS44D8wMFEBWNVt/7XQDHHnEl5ghIdqmEUorRlxSzEiS70SChAgPUI+0FfSRR4QVj50m8FAxXegGXD1fwjE7vREjT4ih56jJ1JaY1VLyP60dSffMiqkfRpL4eHLIjRiUAUxjg13KCZZsqADCnKq/QtxHHGGpws2rEMxZy/OgUSqa5WL5+qRQucjiyIF9cACOgAlOQQVcghqoAwwewTN4A+/ak/aifWhfk9EFLdvZA39K+/4Bxj6j4g==</latexit>

Z = |O12|2 + |V12|2 + |S12|2 + |C12|2

<latexit sha1_base64="OkRfFgW9iJDkA/qdZyLHs2QESDU=">AAACLnicbZBLSwMxEMezPmt9rXr0EixCvZTdUqrHghS8WdE+oLuUbJq2odkHyaxYln4iL34VPQgq4tWPYdouVFsHAv/5zQyT+XuR4Aos681YWV1b39jMbGW3d3b39s2Dw4YKY0lZnYYilC2PKCZ4wOrAQbBWJBnxPcGa3vByUm/eM6l4GNzBKGKuT/oB73FKQKOOWXWAPUByez3O28UzB0I8ByWdc5+pOcKa4UWoWcfMWQVrGnhZ2KnIoTRqHfPF6YY09lkAVBCl2rYVgZsQCZwKNs46sWIRoUPSZ20tA6I3usn03DE+1aSLe6HULwA8pb8nEuIrNfI93ekTGKjF2gT+V2vH0LtwEx5EMbCAzhb1YoG1KxPvcJdLRkGMtCBUcv1XTAdEEgra4aw2wV48eVk0igW7XCjflHKVampHBh2jE5RHNjpHFXSFaqiOKHpEz+gdfRhPxqvxaXzNWleMdOYI/Qnj+wdDYqd1</latexit>

SO(12) → SO(4)↑ SO(4)↑ SO(4)
<latexit sha1_base64="RBuhWd2Zq0q16WYW/3iGad3/qxQ=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJUbMuuSBVPBS8eK9gPaZeSTbNtaJJdkqxQSn+FFw+KePXnePPfmLZ70NYHA4/3ZpiZF8ScaeO6387K6tr6xmZmK7u9s7u3nzs4bOgoUYTWScQj1QqwppxJWjfMcNqKFcUi4LQZDG+nfvOJKs0i+WBGMfUF7ksWMoKNlR77N4XzYqlYOuvm8m7ZnQEtEy8leUhR6+a+Or2IJIJKQzjWuu25sfHHWBlGOJ1kO4mmMSZD3KdtSyUWVPvj2cETdGqVHgojZUsaNFN/T4yx0HokAtspsBnoRW8q/ue1ExNe+2Mm48RQSeaLwoQjE6Hp96jHFCWGjyzBRDF7KyIDrDAxNqOsDcFbfHmZNC7KXqVcub/MV6tpHBk4hhMogAdXUIU7qEEdCAh4hld4c5Tz4rw7H/PWFSedOYI/cD5/ACDyjqw=</latexit>

g : (+,→,→)
<latexit sha1_base64="8V6LhIgd2u2s5c9JHwh8iOm11/0=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJUbMuuSBVPBS8eK9gPaZeSTbNtaJJdkqxQSn+FFw+KePXnePPfmLZ70NYHA4/3ZpiZF8ScaeO6387K6tr6xmZmK7u9s7u3nzs4bOgoUYTWScQj1QqwppxJWjfMcNqKFcUi4LQZDG+nfvOJKs0i+WBGMfUF7ksWMoKNlR4HN4VSsVQ8P+vm8m7ZnQEtEy8leUhR6+a+Or2IJIJKQzjWuu25sfHHWBlGOJ1kO4mmMSZD3KdtSyUWVPvj2cETdGqVHgojZUsaNFN/T4yx0HokAtspsBnoRW8q/ue1ExNe+2Mm48RQSeaLwoQjE6Hp96jHFCWGjyzBRDF7KyIDrDAxNqOsDcFbfHmZNC7KXqVcub/MV6tpHBk4hhMogAdXUIU7qEEdCAh4hld4c5Tz4rw7H/PWFSedOYI/cD5/ACKGjq0=</latexit>

h : (→,→,+)
<latexit sha1_base64="mUCts/hQd8aVn3/KbeNVv0eml8w=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJUbMuuSBVPBS8eK9gPaZeSTbNtaJJdkqxQSn+FFw+KePXnePPfmLZ70NYHA4/3ZpiZF8ScaeO6387K6tr6xmZmK7u9s7u3nzs4bOgoUYTWScQj1QqwppxJWjfMcNqKFcUi4LQZDG+nfvOJKs0i+WBGMfUF7ksWMoKNlR7Dm0KpeF4snXVzebfszoCWiZeSPKSodXNfnV5EEkGlIRxr3fbc2PhjrAwjnE6ynUTTGJMh7tO2pRILqv3x7OAJOrVKD4WRsiUNmqm/J8ZYaD0Sge0U2Az0ojcV//PaiQmv/TGTcWKoJPNFYcKRidD0e9RjihLDR5Zgopi9FZEBVpgYm1HWhuAtvrxMGhdlr1Ku3F/mq9U0jgwcwwkUwIMrqMId1KAOBAQ8wyu8Ocp5cd6dj3nripPOHMEfOJ8/H2qOqw==</latexit>

f : (→,+,→)



The ground states in the twisted sectors are

<latexit sha1_base64="RBuhWd2Zq0q16WYW/3iGad3/qxQ=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJUbMuuSBVPBS8eK9gPaZeSTbNtaJJdkqxQSn+FFw+KePXnePPfmLZ70NYHA4/3ZpiZF8ScaeO6387K6tr6xmZmK7u9s7u3nzs4bOgoUYTWScQj1QqwppxJWjfMcNqKFcUi4LQZDG+nfvOJKs0i+WBGMfUF7ksWMoKNlR77N4XzYqlYOuvm8m7ZnQEtEy8leUhR6+a+Or2IJIJKQzjWuu25sfHHWBlGOJ1kO4mmMSZD3KdtSyUWVPvj2cETdGqVHgojZUsaNFN/T4yx0HokAtspsBnoRW8q/ue1ExNe+2Mm48RQSeaLwoQjE6Hp96jHFCWGjyzBRDF7KyIDrDAxNqOsDcFbfHmZNC7KXqVcub/MV6tpHBk4hhMogAdXUIU7qEEdCAh4hld4c5Tz4rw7H/PWFSedOYI/cD5/ACDyjqw=</latexit>

g : (+,→,→)
<latexit sha1_base64="8V6LhIgd2u2s5c9JHwh8iOm11/0=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJUbMuuSBVPBS8eK9gPaZeSTbNtaJJdkqxQSn+FFw+KePXnePPfmLZ70NYHA4/3ZpiZF8ScaeO6387K6tr6xmZmK7u9s7u3nzs4bOgoUYTWScQj1QqwppxJWjfMcNqKFcUi4LQZDG+nfvOJKs0i+WBGMfUF7ksWMoKNlR4HN4VSsVQ8P+vm8m7ZnQEtEy8leUhR6+a+Or2IJIJKQzjWuu25sfHHWBlGOJ1kO4mmMSZD3KdtSyUWVPvj2cETdGqVHgojZUsaNFN/T4yx0HokAtspsBnoRW8q/ue1ExNe+2Mm48RQSeaLwoQjE6Hp96jHFCWGjyzBRDF7KyIDrDAxNqOsDcFbfHmZNC7KXqVcub/MV6tpHBk4hhMogAdXUIU7qEEdCAh4hld4c5Tz4rw7H/PWFSedOYI/cD5/ACKGjq0=</latexit>

h : (→,→,+)
<latexit sha1_base64="mUCts/hQd8aVn3/KbeNVv0eml8w=">AAAB8HicbVBNSwMxEJ31s9avqkcvwSJUbMuuSBVPBS8eK9gPaZeSTbNtaJJdkqxQSn+FFw+KePXnePPfmLZ70NYHA4/3ZpiZF8ScaeO6387K6tr6xmZmK7u9s7u3nzs4bOgoUYTWScQj1QqwppxJWjfMcNqKFcUi4LQZDG+nfvOJKs0i+WBGMfUF7ksWMoKNlR7Dm0KpeF4snXVzebfszoCWiZeSPKSodXNfnV5EEkGlIRxr3fbc2PhjrAwjnE6ynUTTGJMh7tO2pRILqv3x7OAJOrVKD4WRsiUNmqm/J8ZYaD0Sge0U2Az0ojcV//PaiQmv/TGTcWKoJPNFYcKRidD0e9RjihLDR5Zgopi9FZEBVpgYm1HWhuAtvrxMGhdlr1Ku3F/mq9U0jgwcwwkUwIMrqMId1KAOBAQ8wyu8Ocp5cd6dj3nripPOHMEfOJ8/H2qOqw==</latexit>

f : (→,+,→)

<latexit sha1_base64="ZIauUToEXdEGWbOzDRDxltB0I6I="></latexit>

Z
[ g
1

]
= |S4O4O4 + . . . |2 + |C4O4O4 + . . . |2

<latexit sha1_base64="TIq0YCGmZhTv3vcBsjlSHiEK51w="></latexit>

Z
[h
1

]
= |O4O4S4 + . . . |2 + |O4O4C4 + . . . |2

<latexit sha1_base64="/a4zfwBFbh/qrJsjYahonOk9pE8="></latexit>

ωωω̃ε |0, 0̃→ ,
ωω̇ω̃ε̇ |0, 0̃→ ,

[This orbifold has only 8 (and not 16) fixed tori 
per twisted sector. They carry a non-trivial 

representation of the residual SO(4)3] 



The role of (generalised) discrete torsion

<latexit sha1_base64="/a4zfwBFbh/qrJsjYahonOk9pE8="></latexit>

ωωω̃ε |0, 0̃→ ,
ωω̇ω̃ε̇ |0, 0̃→ ,

<latexit sha1_base64="ieCCZTc1QbzhYpYFFEQbx11RI2w="></latexit>

Z
[ g
h

]
= ω1 |S4O4O4 + . . . |2 + ω2 |C4O4O4 + . . . |2

<latexit sha1_base64="ZIauUToEXdEGWbOzDRDxltB0I6I="></latexit>

Z
[ g
1

]
= |S4O4O4 + . . . |2 + |C4O4O4 + . . . |2

<latexit sha1_base64="QhxON/kDLJJiekWD8LYSGWjZcSM="></latexit>

(ω1, ω2) = (+1,+1) → (h11, h21)g = (8, 0)

<latexit sha1_base64="UcURGsV8lr7Dg18URX41bfGZAoc="></latexit>

(ω1, ω2) = (→1,→1) ↑ (h11, h21)g = (0, 8)

<latexit sha1_base64="V9YWqVxitjQIJCGn2KWDtgcrZHs="></latexit>

(ω1, ω2) = (+1,→1) ↑ (h11, h21)g = (4, 4)

No DT:

DT:

GDT:

full blow up

full deformation

blow up and deformation



The choice of generalised discrete torsion in the g-twisted sector 
destroys particle interpretation in the other twisted sectors!!

<latexit sha1_base64="/a4zfwBFbh/qrJsjYahonOk9pE8="></latexit>

ωωω̃ε |0, 0̃→ ,
ωω̇ω̃ε̇ |0, 0̃→ ,

is incompatible with the structure of the h-twisted sector

<latexit sha1_base64="ADXo7Q/vrxcnpmytaOUNBGRLFeU="></latexit>

S · Z
[ g
h

]
= Z

[h
g

]
=(O4O4S4 + . . .)(Ō4Ō4C̄4 . . .)

+ (O4O4C4 + . . . )(Ō4Ō4S̄4 + . . .)

<latexit sha1_base64="rNAwLHdp1GyA/5JO10d61hcJ/YE="></latexit>

ωωω̃ε̇ |0, 0̃→ ,

ωω̇ω̃ε |0, 0̃→ ,

<latexit sha1_base64="TIq0YCGmZhTv3vcBsjlSHiEK51w="></latexit>

Z
[h
1

]
= |O4O4S4 + . . . |2 + |O4O4C4 + . . . |2

[C.A., Leone, Perugini 2026]



Similar results for other special points and for the G2 manifold

[C.A., Leone, Perugini 2026]

<latexit sha1_base64="+1KA8GZ0rEJWK8Bxxz0r7KZo+MI=">AAACCXicbVDLSsNAFJ3UV62vqEs3g0VIIZSkLW1dCAURXFawD2hCmEyn7dDJg5mJUEq3bvwVNy4UcesfuPNvnLZZaOuBC4dz7uXee/yYUSEt61vLbGxube9kd3N7+weHR/rxSVtECcekhSMW8a6PBGE0JC1JJSPdmBMU+Ix0/PH13O88EC5oFN7LSUzcAA1DOqAYSSV5OjR8rwRN3ysX4BU06malVnBM04HQsKtm+bLg6XmraC0A14mdkjxI0fT0L6cf4SQgocQMCdGzrVi6U8QlxYzMck4iSIzwGA1JT9EQBUS408UnM3ihlD4cRFxVKOFC/T0xRYEQk8BXnQGSI7HqzcX/vF4iB3V3SsM4kSTEy0WDhEEZwXkssE85wZJNFEGYU3UrxCPEEZYqvJwKwV59eZ20S0W7WqzeVfKNmzSOLDgD58AANqiBBrgFTdACGDyCZ/AK3rQn7UV71z6WrRktnTkFf6B9/gDWTJS6</latexit>

(b2, b3) = (8, 47) , (16, 39)

These sectors are massive 
and thus do not determine 

(classical) cohomology

<latexit sha1_base64="POuB8K4+KBgms3HOhrLPcRwSVZg=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF48VTFtoQtlsN+nSzWbZ3QglFPwLXjwo4tXf481/4/bjoK0PBh7vzTAzL5KcaeO6305pbX1jc6u8XdnZ3ds/qB4etXWWK0J9kvFMdSOsKWeC+oYZTrtSUZxGnHai0e3U7zxSpVkmHsxY0jDFiWAxI9hYqRPcsCQJJv1qza27M6BV4i1IDRZo9atfwSAjeUqFIRxr3fNcacICK8MIp5NKkGsqMRnhhPYsFTilOixm507QmVUGKM6ULWHQTP09UeBU63Ea2c4Um6Fe9qbif14vN/F1WDAhc0MFmS+Kc45Mhqa/owFTlBg+tgQTxeytiAyxwsTYhCo2BG/55VXSvqh7jXrj/rLW9J/mcZThBE7hHDy4gibcQQt8IDCCZ3iFN0c6L8678zFvLTmLCI/hD5zPH1SQkAw=</latexit>}



Also, generalised discrete torsion is incompatible with 
two-loop modular invariance and factorisation

[C.A., Leone, Perugini 2026]

<latexit sha1_base64="FAd0F1+bB5RopnvC4l+cHtEcbv8="></latexit>

Z2 =
1

16

[
∏

v=1,2,3

!(v)
2,2(”) +

∑

v=1,2,3

!(v)
2,2(”)

15∑

i=1

∣∣∣∣
ω[εi] ω[εi + ϑi]

Z0(”)2
ϖ(ϱi)2

ς3(ϱi)2

∣∣∣∣
4 ∏

u →=v

!(u)
2,2(ϱi)

+
∑

i,j
i →=j

∣∣∣∣
ω[εi] ω[εi + ϑi]

Z0(”)2
ϖ(ϱi)2

ς3(ϱi)2

∣∣∣∣
2

!(1)
2,2(ϱi)

∣∣∣∣
ω[εj ] ω[εj + ϑj ]

Z0(”)2
ϖ(ϱj)2

ς3(ϱj)2

∣∣∣∣
2

!(3)
2,2(ϱj)

→
∣∣∣∣
ω[εi+j ] ω[εi+j + ϑi + ϑj ]

Z0(”)2
ϖ(ϱi+j)2

ς3(ϱi+j)2

∣∣∣∣
2

!(2)
2,2(ϱi+j)

]
.



The genus-two partition function involves six 
independent modular orbits which factorise as

[C.A., Leone, Perugini 2026]

<latexit sha1_base64="AO4oPtAqFOUox3jSQFWcdkLKUC4=">AAACJ3icbVBNSwMxEM36WetX1aOXYLF4KrtFqgeVghdvKlgVuqVk02kbms0uyaxYlv4bL/4VL4KK6NF/YvqBaOtAwuO9N8zMC2IpDLrupzMzOze/sJhZyi6vrK6t5zY2r02UaA5VHslI3wbMgBQKqihQwm2sgYWBhJugezrQb+5AGxGpK+zFUA9ZW4mW4Awt1cid+OchtNkx9QNoC5XGIUMt7vvUR5Y0PFqgSH2f2r8woko+qOaPrZHLu0V3WHQaeGOQJ+O6aORe/GbEkxAUcsmMqXlujPWUaRRcQj/rJwZixrusDTULFQvB1NPhnX26a5kmbUXaPoV0yP7uSFloTC8MrNPu1zGT2oD8T6sl2Dqsp0LFCYLio0GtRFKM6CA02hQaOMqeBYxrYXelvMM042ijzdoQvMmTp8F1qeiVi+XL/XzlaBxHhmyTHbJHPHJAKuSMXJAq4eSBPJFX8uY8Os/Ou/Mxss44454t8qecr29WYqUF</latexit>

! =

(
ω1 t
t ω2

)

<latexit sha1_base64="eN8zwbXxpEDNnZkKMY2+2OqmB68=">AAAB7XicbVC7SgNBFL0bXzG+opY2g0GwCrsi0cIiYGMZwTwgWcLsZDYZM7uzzNwVwpJ/sLFQxNb/sfNvnCRbaOKBgcM59zL3nCCRwqDrfjuFtfWNza3idmlnd2//oHx41DIq1Yw3mZJKdwJquBQxb6JAyTuJ5jQKJG8H49uZ337i2ggVP+Ak4X5Eh7EIBaNopRb2UBG3X664VXcOskq8nFQgR6Nf/uoNFEsjHiOT1Jiu5yboZ1SjYJJPS73U8ISyMR3yrqUxjbjxs/m1U3JmlQEJlbYvRjJXf29kNDJmEgV2MqI4MsveTPzP66YYXvuZiJMUecwWH4WpJDbiLDoZCM0ZyokllGlhbyVsRDVlaAsq2RK85cirpHVR9WrV2v1lpX6T11GEEziFc/DgCupwBw1oAoNHeIZXeHOU8+K8Ox+L0YKT7xzDHzifP/1sjr4=</latexit>

t → 0



In particular, from the factorisation

[C.A., Leone, Perugini 2026]

consistency implies 

<latexit sha1_base64="5+XIpDZvlgDRV/Z8GYLdfOd5hjs=">AAACAnicbZDLSgNBEEVrfMb4GnUlbhqD4CrMiEQ3QkAElxHMA5Ih9HQqSZueB909QhiCG3/FjQtF3PoV7vwbO8kgmnih4XCriuq6fiy40o7zZS0sLi2vrObW8usbm1vb9s5uTUWJZFhlkYhkw6cKBQ+xqrkW2Igl0sAXWPcHl+N6/R6l4lF4q4cxegHthbzLGdXGatv7LYwVFwY5+cE7ckHctl1wis5EZB7cDAqQqdK2P1udiCUBhpoJqlTTdWLtpVRqzgSO8q1EYUzZgPawaTCkASovnZwwIkfG6ZBuJM0LNZm4vydSGig1DHzTGVDdV7O1sflfrZno7rmX8jBONIZsuqibCKIjMs6DdLhEpsXQAGWSm78S1qeSMm1Sy5sQ3NmT56F2UnRLxdLNaaF8lcWRgwM4hGNw4QzKcA0VqAKDB3iCF3i1Hq1n6816n7YuWNnMHvyR9fENUM2Wvg==</latexit>

ωiωj = 1

<latexit sha1_base64="8RAc0HplU5M1LVEvX7BbuZnP+oY="></latexit>

O5 →

∑

ω,ε=g,h,f
ω →=ε

Zω(ω1)Zε(ω2) + Zg,h(ω1)Zg,h(ω2)



Also, generalised discrete torsion is incompatible with 
two-loop modular invariance and factorisation

[C.A., Leone, Perugini 2026]

<latexit sha1_base64="7TVxPc++qxAQX0v1rYwYNeKqGPE="></latexit>

ω(g1, h1, i; g2, h2, j) = ω(g1h2h
→1
1 , h1, i

↑; g2h1h
→1
2 , h2, j

↑)

<latexit sha1_base64="1REydmRaYZQJ9ubzJEYKp5/7a3U=">AAACM3icbVDdSgJBGJ21P7O/rS67GZJAQWRXwoIIhAiiK4PUQJdldpzVydnZZWY2kMV36qYX6SKILorotndo1A1MO/DB4ZzzMfMdL2JUKst6NTJLyyura9n13Mbm1vaOubvXlGEsMGngkIXizkOSMMpJQ1HFyF0kCAo8Rlre4GLstx6IkDTkt2oYESdAPU59ipHSkmteQ40OiSRlIS/0XLvU10PPem5Fs0rpvni+6BZnN35z0DXzVtmaAC4SOyV5kKLums+dbojjgHCFGZKybVuRchIkFMWMjHKdWJII4QHqkbamHAVEOsnk5hE80koX+qHQwxWcqLMbCQqkHAaeTgZI9eW8Nxb/89qx8k+dhPIoVoTj6UN+zKAK4bhA2KWCYMWGmiAsqP4rxH0kEFa65pwuwZ4/eZE0K2W7Wq7eHOdrl2kdWXAADkEB2OAE1MAVqIMGwOARvIB38GE8GW/Gp/E1jWaMdGcf/IHx/QNcA6aQ</latexit>

ω(g1, h1, i; g2, h2, j) = ω(g1, h1, i)ω(g2, h2, j)

Two-loop modular invariance

Factorisation

<latexit sha1_base64="jLoQpNXnK7x9Gjdj9pIG/CQxFhM="></latexit>

ω(g, g, i; f, f, j) = ω(g, g, i)ω(f, f, j) = 1 = ω(f, g, i→; g, f, j→) = ω(f, g, i→)ω(g, f, j→) ,

Combining the two conditions 

<latexit sha1_base64="BF7kEUGYH3YVkv9lPJzCn4vRSPY=">AAACHHicbVDLSgMxFM34rPVVdekmWKQtlDKjUt0IBRFcVrEP6JSSSTPT2EwyJhmllH6IG3/FjQtF3LgQ/BvTB6KtBy4czrmXe+/xIkaVtu0va25+YXFpObGSXF1b39hMbW1XlYglJhUsmJB1DynCKCcVTTUj9UgSFHqM1Lzu2dCv3RGpqODXuheRZogCTn2KkTZSK3XoXtGgo5GU4h66tzFqQ5dEijLBs34+yNNM7vRHCPJ+/iaTa6XSdsEeAc4SZ0LSYIJyK/XhtgWOQ8I1ZkiphmNHutlHUlPMyCDpxopECHdRQBqGchQS1eyPnhvAfaO0oS+kKa7hSP090UehUr3QM50h0h017Q3F/7xGrP2TZp/yKNaE4/EiP2ZQCzhMCrapJFizniEIS2puhbiDJMLa5Jk0ITjTL8+S6kHBKRaKl0fp0vkkjgTYBXsgCxxwDErgApRBBWDwAJ7AC3i1Hq1n6816H7fOWZOZHfAH1uc3sUugeQ==</latexit>

→ ω(f, g, i→) = ω(g, f, j→)



[Boyle Smith, Tachikawa 2026]

Topological deformations take value in the equivariant 
cohomology of target space

These corresponds to standard discrete torsion, flat untwisted 
B fields and/or Scherk-Schwarz deformations, but not the 

generalised discrete torsion of Gaberdiel and Kaste

[C.A., Leone, Perugini 2026]



CONCLUSION

No generalised discrete torsion in string theory

OUTLOOK
In classical algebraic geometry it seems possible to build many 

desingularisations of orbifolds.

Why this is not possible in String Theory?
How to implement them in String Theory?

[Joyce 1998]


